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3obbogmymoo  boggMgbo  v3oMmohgdol  HyGmdmEMgoghogem  dMogzolby o  BM0b3gemgdol othydomo
160090 ™Mg3900900. 60dOMIJo BMOB3gMOlL (Hobo gobbommymos HmamMmE3 deMmObho doby, bmem odmbydolb MHmL
®BM0639emob Hob3o 3080bomhg x3oBo3nHo 3GmEgLgdo vmM3B9M0mMod 3000OHMENB530396M0 dmgmom. odmhydol
dmadgbdhdo dogbodoemyMo Bb9g30L dogmo 3obLoBMzGYmos bobhgdol dMdMOMOEL MHomgbmdnl (33¢moemgdal
0gm®gdol 90bg300. d90MmmO3089d1emod dMo30L OT3030 JMEYOL PiEbm bbgymgdmob gisbgdol &ML
BotmImgaboemo dogmgdol gobLedmamol d9mm3o O 3omgdohn3yM0 dmgmo od(3030 dmEYmolb ©0bodn30l
99LBo3emobOm30L. Fogdymod HMOMMgodhoymmo dMogobol odiEo30 dmeymol dmdMomdol dgmbdg ®ogol
09O M339mHM3060 0WIMGO300eMYM0 Zobhmemgds 33003030 3Mga30309bhgd0m. OZgbnmod, HM3 dmymol
3mbLHGYI300L MY39000 gemgdgbhgdo bGP goL 9d3BMIOL B3B3l O BOBoEMMOM3 dbgbl otmbydol
dogmob dgMmdoemgdol. dm3g99emod 1300003006030l HyMHIMEmgogdhonmo d&ogob dmymob gothg mdogdhgdmeb,
300 dmmob B3M0b390mgdmsb, odHydomo YO™0ghmgdggdobgod ode3o dowol goobgothndgdol dgmmeo.

1o3396dm body3gde: Loydmgbo v30Modo, HHOOMMoghHomo dHogol, oghyYdomo YIOM0gOMI3ggde,
00(3030 3P0, (3030 0009



Analysis of aircraft impact loads and calculation of the pro-
tective device

A. Maisuradze
Georgian Aviation University

S. Mebonia, m. Chelidze
Raphael Dvali Institute of Machine Mechanics

b. Mghebrishvili
Georgian Technical University

Abstract

The shock interaction between turbojet engines of aircraft and birds is considered. In the paper, the bird’s
body is treated as a viscous mass, while the physical processes taking place in the bird’s body during impact
are described by a hydrodynamic model. The maximum force of pressure at the moment of impact is deter-
mined according to the theorem on the change in the momentum of the system. A technique and a mathe-
matical model are proposed to determine the forces arising from the collision of the protective module of the
engine with foreign bodies and to study the dynamics of the protective module. A second-order heterogeneous
differential equation of motion of the turbojet engine protection module with constant coefficients is obtained. It
is established that the elastic elements of the module design perform a damping function and partially soften
the impact force. A method for calculating the protective grid from shock interactions with external objects,
including birds, of the turbojet engine module of an aircraft is given.

Keywords: aircraft, turbojet engines, shock interaction, protective module, protective grid
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ddbo3uMM()

330t E03bm3060 890mMg3900900bogob LORMYD V30GMHOHYIBY ZobLO YNNI BN P30300 OMHYINm
©0oh3060m390L. LogMmgbo V3oGMOGHOL O WMb39etMgdol OMHYTomo YHM0gHMNJIgEgdd O B93L BtMgbol
Nonmmbmgdol doB39698¢mgdL. Abbgomo BMnb3gemol dmbgg®mo Mm30m3xMH0bo30L dHo3080 bBotMo dmogMhgde
3m33M9bmGol BO™IOL EIH3MI300 o dMH30L F6YMIMOLD godmbgmmom (Barber, Taylor and Wilbek 1978.
78; Goyal and Vasko 2013, 83-107; Gard , Groszos, Brevic and Lee 2009, 161-169; Gao and Li 1990, 335-
338).

®06900b LoHGOBL3MEHM ©300(300L YLOBMNbMOOL Looggbdhmb dogeH 2000-2011 Bemgdolb ©bgeE0Bgd0000
993mm300m00 Lbo3oghm bmdoemol BMB3gemgdmeb 8giobgdol dmboigdgdo (Nikolajeff 20014, 49), HGm3gmmo
Logomnm MHomEgbmds oym 1800-8g9 dgho. Bemgdol dobgogom gl doR3969demgdo dm3938emos 1-cm 3bogendo.

fiacmo 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

Bqesbn- | 172 187 102 | 84 148 168 145 121 117 167 198 | 222
Baoma
fogbao

min max

3b&ogmo 1

936m30b LoogodEoM PYLoGGMbmgdol Looggbhmb dodm3azemgzgdol (2009 6) mobob-do BMB3geMgdM6
d930bgool dg0ggoe  dMo3900L oB0ObgdS 44%-b Bgowaghl. ©9dgob 53%-000 HyMomMgoghoymo  dMo3zgd0l
03006900 53%- ©mMB93L, HEHIMbMHObEYMOL - 38% o aYJovbo dHo39d0L - 6%-b goa9dlL. (BopoHkos 1959,
352).

0990006 godmanbotg LogMgbo v306MoAHgd0l BMNB3gMgdMOb ok HYdomo YHMoghmddgwgdol BglBogemo
doemBg oghgomy® 3G MIMgdol Botrdmowagbl.

d0m000P0 606000

36mdom0s, HMI BMH0639emoL dHobo 89008900 Mdomo Jum30emgd0LaLd (a3HNb3g9emal dobob 50%), AmbRboLELD
(3obob 10%-3g Bo3emgdo) o Lombobgob (Lol 40%); ombobodbogos, G™I Bmgogho bodtmaddo Lbombob
3obo ©y3060em0o 70%-900g. ©dohmd oMHYdol EGO®L BM0b3gemol ¢Hobdo d0dobodg B0Bozndo 3G mEglgdo
99330demoo 0m369Mmm 3000 Mm0b0303M0 dmEgmom o6y BoMmdmz00g0bmm ol HmamME Lombom v3LgdYmMo
30em0bGHYm0 BMMHI0L FmEEMdS.

®BM0639tmoL O ®300088EM06030L OGO GHYIm YOM0gHMNdggdol  gobgobogmozm GmgmMi  LoRdotMom
dmdMo30 306000600MYMo BME®IoL mbgzoo Lbgyemol  dgobgdel bobd dmyglmob (bob. 1).

7y6

bob. 1. dg3obgdob bggdo

99bgd0l m3gbhnob 30emabtyem bbgymm8o LoRdoMom gogt39emgdel 06ygdl 33330L oMbydomo hogmme.
0030L7039m0 LEBdM3MIO0EOD 03039 OHML V0Mg3eMgdd 3o0830000900L HoEMY, MMl 3o3M39em9d0L LoRJotg
0m36036mm  hoemmgdol gos3m39¢mgdol bggdo godmbobyemos bob. 2-89.

otMhydomo homemob mmbhol dgmg dbotgby BoMm3mogddbgdo domomo Bbg30L otg. Brywgdy domomo
66930L dmgdggdol MM  dogmoob J30tgo o 3oboLodM3Mmgde gobhzoMmm30L Hommolb  dgbgdol vaommol
80m6930L EGOmom. othydob LoByob dmagbhdo 30cmobrMmyemo bbgymmob y306s boBogmo $96 300093 06oMRYBIOL
0030 MM3AsL, bmenm Bobo BoBoemo gmm®mInmgds o bombg g3oboEol BrYwgdy gobnbgdol (0b.bob. 2).
30emobMmym  Lbgymdo Bomdmgdabommo othydomo Hoemmol aMmbho doomBgsl dob P3060 6oBoemL 35300,

1
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MmEgboi n3obs bobomo  Bmygdg 8030, Mo 3MOJh03YmO 9HMEOHMYMO® begds. vdodhma oMmiHydolb
bobgmdmozmdo PMol (30emobdymo bbgyemol y3060 Bobogmol dogk Bygdg  30mB930L GOML o
3060LoBM3Mgd Mmam®3 Lbgymob bogédol o boRdoMolb Bga3otgde, g.0. l/

o

_
——=—x 1

LT

|
—— 1

230FEoTo BoEiomoEst
Vs

236E0HN30L Fires

D36y BERomoEes

Bob. 2. hoemmgdol 3ogmzgemgdol bggdo
othydolb dmAdgbhdo dodbodoemy®mo 66930l dogmol goblodmaMmobomgol 30ygbgdm Lobdhgdol dmd&omdnl
MHomEgbmdol (33cmomgdol ;mgmMmgdol, MGmIgmol mobobdoe Lobhgdol dmdGEOmMdOL HomEgbmdol (33cmamgds
Mmool MHo0dg d3mbo339:m30 Yool Lobhgdodg dmdadgoo gotg doemob 0337mLb.
othydolb dm3gbh8n odyb&mydgonmo Lombol dobo, GmAgmog dmeob dmygl Bommmdol ghmgymdg
Hmemoo:
Am = pv, At, 33/0?,

boog L 960l boombob Lod336039; v, — IMHYTm Hhoemolb gogMEgmgdal boRdotgo

B398 3obogmodn, GmBgemai Yol v3039 Boboemadn d3960m0 hommab boR-Jotgl, 3/68; Af — Mmal
dmbozzgmo, 63.
00 30Lob 3MIOHOMONL BOMEIbMOS YMob:

Am = pv At-v,
bogoE Vv 96l (30em0btymmo mbgzeo bbgymob boRdodg otbydol dmadgbhody;

doamob 039emobbdgde dogdbodoemymo B6g30) 033yembo neotob p At
dmd®omdol MomEgbmdal 33emoemgdol mgm®gdol mobobdo: pv,Af-v =p  At,boowobog  bombob

dodbodoemyo 66930 obbhydol dmBgbhdo Yobob: p . = pv, V.
30g4bodomYG0 EOMHYOL dogmo PGl dogdbodomydo Bbg30L O 30eMbMmol 3obngzo 33900L BOGMMBOL

6o3GOgemlb: P = P S-

39003060m30L hoememol dogé dgbgdol ognmol JomBgz0Lmobogg dyotgds 9.6. 33080403emM0 0bgds. o3
0308089 66930 oM HYdoL 3B ME39LOL EOFNO3EMYOVBY 3MOI(H0 3P Y33eMIe0d. Bodobowsdy, 66930l 3hoa3n3dg
000l Boemoemo B6930L dmzmyg 3030 o 8933060900 66930L dgoMmgdnm bobgmdemonzn 3gtomeoon (bob. 3).

Bob. 3. otdhydob dogmob 33em0emgdol dtycon



30630bocmmom dhogol dmEymol dmdMomds othydomo dommol dbgmo 033mbol dmddgodol MmU.

boobgMNdM Lggds dmEgdYemos Bob. 1-8g. 93 bggdadyg omBEdbYs: P(¢) — dogmob 083gmbo; M — dmeyemab
3obo; ¢ — Boddomob bobobhg; X — FmeEYmolL 3oEooanmMgde othydob 3Gm39Ld0.
Lobhgdolb FmdMOMINL 0IHYBENOMYE BobhHMEMgdSL sbgmo bobg ggbgde:

d*x
d°?

= P(¢t) — ncx,

w
of P(t) = P, Sinpt >6ob doemob 083gembo; 71— Boddohgdolb Homegbmdos.

2

x . P, P
—+ o x=—"=Sinpt +—,

d
33069 gotogdbol 8990093 ©03gMH9BE300MYG gobhmemngdo sbg RsoBgMgdo: P
m m

boog @° = ni 0ol LoLhgdob Logymodo Mbgzgdolb bobdotMol 3300Moh0.
m

domgdyemo  godmbobymgds BoMBmoagbh dgmég Mogob  9MOghmMa30Mhm39b  0xWg-M9bi30oTmYE
39bhmemgdgo0lb 3ndng0 3Mm9xB03096d9d0m.

boByobo 3oMmdgdO 03 FobHmMeNgdol v3mbLbBoLOM30L sbgmos: Mmis ¢ = 0; x(0) = 0; —(0) =V,, boog
060l Lbgyemol  LoRdotg oM dHydob boByob dmagbehdo.

©039Mgb(300mYM0 gobhmemgdol ghmazohmgobo boBogmolb vdmbLbobo o LY3g&h3mBoEool 360630300006
300m30boMmg 396mdm 53mboblbgdol goblodma®mol 89009009390 3M9dYMMOMm:

x=C,Cosat + C,Sinwt +

(wz—vz)m o*m

3930¢hobmn Mo 03 godmbobyemgdo LoByol J0MMdgOL, 3mMdYMMIm B30 3M9NR-30906¢hgdol 3930093
P P,p

86093690mmdgaL: C, =———; C, =y, —
o*m’ T2V

(@ = p*ym
30806 0x3gMH9B300mMYE0 gobhmemgdol Loghmm dMbsbLbo budmemmm bvboom dbgmo 0gbgdo:
P v P
x=( 0 m—pz]Sina)t +— Sinpt.
0] o o -p)m (0° = p*)m

othydol dogmo, MMmAgmbog 9¢0gd30dLb BoddoMmgdo hmemoo:

P P
nP 1Sinwt + ——"—— Sinpt}

P = o o -pm (@ — pPym

Bodo®gdnmo 300935403960 9gdb396m0dgbhgdolb 390093900 dmy3060em0d g399mm. bob. 4-8g boRggbgdos P(1)
dogmob 033nembob (bodgmdemomdo 0,0025 63) dmgdggdol 89009300 303mB39nemo dmEYmob  gooognemgdd
808006 900L gom3zomoLBNbgdnm.

3M0x0300006 Bomemo RobL, Mm3 de PdoBdy dmEymol dmdMHomdd 30dnbotgmdl dogmolb 033ymbol
9mg0d9gg900L odmoztgdol 89393, bmmm ef ydobo 30 - Bggbodedgde dmEYOL 1H3INL3MOm IMdMHOMILU,
HmIgemo3 godmB399emos ImEymob de 3oovanmgdol 3gggem 8939989cmo Boddotob dogh.

o

s
0.276102930307 38863

b

P(r)

RS bob. 4. dogmob 033emboo P(f = 0,00259 ) 3odmbggyemo
3mEYmob goooanmgodo
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dmymol ImdHomdgdo 30gmgdemos dmymob 0b03030L 0RgMgb0eMYGmO 3obhmemgdal
mx =—-2nx —g + P(t) [6]300gdohn3nto dmgemomgdolb gdom Roghodmg-dymo 33¢mg30b 39c09300; o3
306Ghmemgdodo P(1) 9ol 0339mby®o dogms, Gm3emob dmgddggdolb bobamdemomds gobobodmadmgds  63-0b
396G0m0m.

(3bo00, dmEymol de dmdGmomds, HMAgmoE 06ygdd BMH0B39eM™MOb dgiobgdol odmoztgdol 899093,

300m63990m00 BM0639mMob Bgiobgdol ac dmdgbdob 3gEomedn domgdymmo 3069¢h 03960 9ogéanob 3ggaoco,
oL 139mMboMMOE dObHYMIAL bob. 5-8g BoR3969d0 dmyml Foooanmgdgdol dgbodedobo boRdotgmo

36Mox03900.
d M

b

s
0.27610293030738063

c
2322700238525 k
v

Bob. 5. 0337mbyo docmol 890093000 3odmB397emo dmymob de o efdmEymol gowoognmgds

30000000300M93900 LoRJoMob Jgbododobo ab, be s ck dMb339m9d0L MObbemgdom

3OO, BMO639tmmob 8giobgdol dmAgbhdo dmeymmo dyobogho Mm9dymmAL ab LoRdotmgl, oby
3009h0396 969Gg0ol, ol 39839MmdomoE bmM309m©gdd dmeymol d9dgmdo de dmdMmomds dgbvdodobo be
boRdo®ob 306060l MBBY, MmBgemo dmozmade ¢ BgbhomBo, o6y MmELLE IMEYMOL FoOOENMgod
omB93Lb 30gdLndndL e BghdhoemBo. d90cgamad 30, 893193390 Bo3dOMOL 3mbgbiondmo 9bgManol botmEdg, dmymo
06yg0b n39L3m0m ef dmd@momdol gbododobo cv LoRdotob Mb3g.

0035900306mm  B0300MHg00L BHmMo  IMEYMOD 0300 ™Mgds80 B0b3gMMb Fgiobg-d0l OHML. ddobomaal

39630boemmm 0xgMIBE300eNYE0 3oBHMENIdS EMY30000 9emg-390H0L 06y BoddoMmob gotgdy: mx = —2nx + P(t)
00  gobhmemgdo vbogmodol Bgrgao domgdymmos bob. 6-3g BoMdmeggbommo 3kmoxnzgdo. o  0bodozydo
©0(h306Hm3900 030390, M3 bob. 5-8g, Bbmmme B8o3dotmgd0 3omgdot03ye dmgemnob SdmMgdYmo.:

s
03399937 3636637727

29,2374607134824
v

bob. 6. dmEymob de o ef goEooanemgdgdn Boddotgdol gotgdg

MHmagm®z bob. 6-c00b AobL de 1AL BMGIS 030390, JomemmE 3BT FoOOENMgdd BoFdGGONL
0MoMbgomdol godm. 63 93mb3gg3080 o& brogde ef Pdobdg dmeyemol 306 bgemo, 067 ob vgMhdgemgdL v LoRdotom
ef 30000g0emgdoL 30603, bubod oM ogivbgds dotomow v3MggoHL.

0060300, B03d0Mgdo, 033ymby&o dogmolb 893mddggdol 8gdmbggzedn, dmmoobo 396 030396 dmeYnmL
03006900b0g06. FogEM03 Bo3doMHYd0 SbEYMgAL gdRgH0l, 3935Ed0MgdMl BYOY30SL, BB LugoH M 0doLom30b,
M3 3P0 doG0mo 93M93ohL o6 ogIdbmL, 9. 0. BoddoMmgdo, BOJHMIGN350, 0303L doGomo va3M9aoHL
3mEYmmob 0335mLyHo oobgdobgob, Mo dg¢hoo 3603369cmma0bos.

®BM0639emgdobgod dMogzol obogegoe 890demgdo 3odmygbgdyem 0dosl 3ogMmol 303tgddo odMbhHOYIdYO
Ao@HMbmgdol dog, HMIgemoE Yoo oymb dbydydo o 33039, O™ goydmmmlb BMOB3gmol odmAHYdsl o
06 on330L dobo dmbzgMo d&o30L dngboom. O30 dog dbg3g dg0demgds godm3zoygbmm ©300389690cmMANL
Hoym hggdoo3ntm Lobhgdgddn, oo Bmdol IMO39M®WYBI30YGO0 3MbLAHGYI309080, 39dobo-396H  Lobihgdgddo
M HhYdnmo YOm0gHhmddgogdobogod wo330L 30860m (. doobytodg 2017, 601; Maisuradze, Chelidze and Me-
bonia 2020, 23-28).

Yo@GHMbmgdol dog (Bob. 7), HGmMIgmoE godmoygbgds dMogzol ©oboEosoE, 89003900 9M™MIVBgNMOL
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30000bEOMmMNYM0 M0mmbolb Fo30Pmolb Mgthmgdobgob. dowol dogmyemol dmgmothgdobomaol godmoygbgde
3m3960 90m9396¢hg00, 930LML MMM 3MIYM 9emgdgdAHL ©93L 993L0 EToHId0M0 LozMbHIIH™ 9emgdgbhgdo
3069 8900030689. 9L 0730090900 BH0639tMmoL MY M6 0603037900 3:BAHOIHOL LEMG0 FmgmoMmgdoLmzolL

bob. 7. 033030 do009

3omomUboRJo®m0ob 3hm39L9d80 BMNB3gemal Lbgyemo bombol dbgogLo 0d393e, vdo-
Hm3 godmoygbgde dobogmob oM mEnboadozy®o dmegmo (bob. 8) dobogmo, Mmdgmog vmBghl Mgoemymo
®M06390m0 bozdom Gy LGYIHMOL IO HYINMO PYHM0-9H1JBggd0L EOHMU.

Bob. 8. Lo hyodob dmegemo (v) o dobo Jgiobgdo doEgLmLL (d)

3m9gemo®mgdobob 8gLbodmgdgemos obgmo 9m39gdhob domgds, HMamMEmNEY dowol odh3Mg3d O BMNB3gmOl
003094hmMol 30em0obmdoL otMm3agge. o3 899mbgg3odn, 0330gdhmEmolL PIghalo boBoemo 3039090 096900
0033030 d00m, 303Mod 330609 boBogmo 3o0b3 ool Bos LHGMYIHIGE0 o 8gydmmos dobo oBoobgdo.

00093930 d0000b EIRMMHIOE0S okHYIob EGOML boR3gbgdos bob. 9-8g. ©3 boboBol dobg3z00 dog ve0gd30aL
oMhydob m  dobob  bbgynemob dbMmowob, Gm3gmoi  dmdmomdl v boRdo®om. 39GH030tmYG0 MgMmgdob

MomEgbmdy, MHmMImMmoni3 900gd30dl oMhydob P dogmom Mol 77, o 3mGdmbhoryGo mghmgdol
Momegbmds 7, .

3mb3Mgbhyem 9gdmbgggzedo n, = n, = g

Z

EanamsmasEmamEasnE a H
E >4
% H
iy o®

Bob. 9. do0b Loobgotndm Liggdo
8930003060 dogmgdol BmbolBmMHMO0L gobhmmagds 3mmodmbhommydo mghdal gobbsémas:

P

n, +l’l2

—2N-Sina =0,

boog P 6ol cotmhydol 893mddgegdnl doems, Hmdgmoi omaddgde mgtmgdom;
N — mgbhmb g6rdogo 308400530 dogmo;
a — m9bhmb goobtMolb  3nmby  39MH030emMYM0 Mghdosb.
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P
2(n, +n,)Sinar’
9L dogmo 3odmnB393L gMdyemo goddndo30 dod39d0L BotmBmdabol dowol mghmgddo, HGmBMgdNE HMEMOY:

00 3obhmemgdoob mgdmdo dmdadgwn gédozo doemolb Loy hmemos N =

N
o= E, boog S 960b Wgcmgdol 3obogo 339000L BoHMMdo.

©obd360

1. 80ggdoymoo hdmdmMgodhoymo d&mogol od3e3 ImmBy otMhydomo o¢h3060H™3900L Loobgothodm
RMGOHIYemgoo, GmIgmms Lodyomgdom 8godmgds gobobodmammb Lbgoolbgo bbgymgdmob dMogol
9930bgd00 godmB39yemo dogmgdo.

2. 000935039600 dmEgmoMmgdom oagbogmos, HMA Mg3000 9emgdgbhgool oMlgdm-00l d98mbagz0d0
dmymob 3069¢h039M0 969G 30s 3oowol ©d gemgdgbhgdol 3migb-3096M 9696 g0080, Mol Bgggow brogdo
oM Hhydgdol Bgdizotgdo.

3. 890mm0308901em0o  m30:m3xM0bo30L  HyMomMmgodhonemo dMmogzol dmEymol goMmg ™md0gghgdmeb
oM HYydgd0Logob od(3030 doOL gosbgo®0dgdol 3gmmEo3o.

303(MY3636I0 COOIMHOOIMI

Barber J., Taylor H., Wilbek J. “Bird Impact Forces and Pressures on Rigid and Compliant Targets”. Air Force Systems
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Goyal V., Vasko T. ‘Particle Hydrodynamic Approach for Bird-Strike Analysis Using LS-DYNA.” Am Trans Eng Appl Sci,
#2(2), 2013. — Pp. 83-107.

Gard K., Groszos M., BrevicE., Lee G. “Spatial Analysis of Bird-Aircraft Strike Hazard for Moody Air Force Base Aircraft
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0.9.0. 6060 IMHIBIT0
bbO3 ©a300) IV3addbIo?0b LabIMMBOL LudatdI3ITMBL
JdmM363M0 a3WVaB30b 3da03adN0Lb daaNLOMIOIMNL
JLOBMOIbMIABAOL dB@Og%bmagﬂgg%g)]g@Ubﬂb ab(MBOMIBdIMO

3.8. 0. mM3IM 33TOI30
bbO3 ©a300) IV3addbIo?0b babIMMBOL LudatdI3ITMBL
dmM363M0 a3WVaB30b 3da03aN0Lb dadNLOMIOIMNL
JLOBMOIbMIABAOL dB@Og%bma@Ugg%g)]g@Ubﬂb ab(MBOMIBdIMO

QobOMAJM0
dmdogmydo ad-hoc y3009emm Jugemgdo ggodemgsl bodyoemgdel 89393600 OIMY3000909eM0 O POHMYINMO
94bgemgdo, ymzgmazedmo (396hGmomy®mo 89693396¢0b o6 0bGOLHGYIHIMOL ZoMgdg. Fyoemgoyd 3396d90U,
doybgoogo om0 9MobhodamYMmo hm3menmaoobs, Pbo dggdemmm gogbogbmb o Foommb dmboigdgdo
6900L3096H EOMLY O bgdoLb0gh VgL, mYdEe bdotoo 3396dgdL dmMol 303806m0L Byzgdo. ©doh™a,
6900b30ge0 YLOIbm EEBONBOL LHMOHIZNgdE OTM3INIOYNS FoMmIGYHNBE000L IBMmBM Mmool JgMRg30dy.
Bodhm3o dgazobgdyemos DSDV, AODV o DSR 90633hodozool 3Gmbmamemgdolb Lodyomgdom 3039hgoolb

906meg0b 3m9330(3096¢h0L 9x399ho.

Lo 3396dm bohyzgdo: FoGBYHEBOENOL 3G MAHM3memo, Ad-hoc Jbgemo, AODV, DSR, DSDV.
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Analysis of routing protocols in military networks

Nani Arabuli
Professor at
David Agmashenebeli National Defense Academy of Georgia

Romeo Galdava
Professor at
David Agmashenebeli National Defense Academy of Georgia

Abstract
Mobile ad-hoc wireless networks allow us to create independent and temporary networks without any cen-
tral management or infrastructure. Intermediate nodes, regardless of their unstable topology, should be able
to send and receive data anytime and anywhere, however, the connection between the nodes is often broken.
Therefore, any wireless design strategies depend on the selection of the routing protocol. The paper evaluates
the effect of packet delivery rate through DSDV, AODV and DSR routing protocols.

Keywords: Routing protocol, Ad-hoc Networks, AODV, DSR, DSDV.
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ddbu3du ™0

Lodbg®mm Jugemgdl o930 Pbo3omYMmo Foboboomgdmgdn, Moaeb obnbo YBGMYYb3gmmymMEoembo Pbs 0y3696
ORONbMYO0L oo dmmbm369000 Y ©YE30TNIOTMINM, BMB dE3H0MEDIL (330tMgdoE gotMgdmgdgdmob
0 Mobdoxhomob. Ludbgmm ™m3ghongdolb dmagde doMmomoEo odm3009dmos 0bsdoyto o Bybho
300006939(h0emgdgdol domgdodg, GmAgmoi omnddgdymos Moyt OMBn 3G0Ho3nm 0bBMMIdE0dY
6300m308g. gb 0b@MMIoE0d 8godmmgde dMEOomEgL MobddgBO3Mm0MELL, ddmmol 39etmol LgbbmEoELb o6 Lbgo
Lobodmgmm dMBYmINENMINEOD. 3gdMdmemgdo d00¢gdgb bod30em P30Mohgbmdsl dbmenme 03 8g9dmbzgzodo,
0 063MMHVE00L gooobogdo godmygbgdymmo Jugmol 0baMmoLhGYIHGOL 99bg9d0 godommymo 3Gmamedymo
13G639emymazo, 096905 060307M0 O YLoBOMbm.

dmdoemy®o Jugemol dobolnomgdemgdn, Mmagm®moEss Imdomycmmdy, Jugemol Bmdo o ImaLobyMmgdol botobbo,
3004mxmgemo goghmMgons 3mb3Mghmo bzgbomobmzol Jugmol EgdmMbLEGmOENOL Botmgmgddo. bvdbgpdm
Lgbotgdn, MMBgdBoi godmygbgdymos PLoEIbm Jbgemgdo, PBGY639cmYMAL 0bgm oMmgdmb, HGmIgmos
003060 M390L JugMYMH RomNYEMISL O OEYIMBLL. OEYM IMdoYMo PLogbm Jugemo dgbodemgdgemos
3909g960L LoodgEM, dEO3HNMYdSO FoMHBMYHOBSEZ00m.

M0 YO MBS 973069090 bLdgM MO LodbgM M M3gMO30900LYM30L. J3900060yMBIOL 3OO0 gdNLOL
9bodomHMYdSm bAM3060, LEObBMEIoE0M o Fgbodemme, 30009Mm 303806H0MOE PYOEMYOIIMYMAY. Ym3gemo3g 6ol
303m, 3md0YMHMdS dor0moo Ld30mboo Ludbgmm Jugemob oggadetmgdobol. Jugemo b nymb 3hmbmany&o,
0300003mMHI0M OO0, M30000M3960000 o dobo godmygbgds Pbo oymlb Jgbodemgdgemo 6gdoLdng® daomOL
006g3mobhGHYJycol dmBymdol gomgdy. obg ™A, Jugemo Pbroo oymb dmdoemydmo o bohyooyto.

Jbgemob Bmas (ogOM30) 3oboLoBM3MYOS 33006d900L HOMEBMINM, OG0l VPHGOENm b MEMN39mM0 g M.
©o@OM30L 00308mbo goboloBMgMmgds MmamMi 6G0Ymo OOM30L GoEoylo 96 Gmagm®E dogbodsmydo
9obdogmo, Loodg d9ndmos Logboml MM doomBomb Eobo30MagdoL gotgdy. 0V30BMbOE s OWOM33
3000bodM3Mgde HmagmM3 Ludmdo ghmgymgdo, bozdo®mobo bogbomol Lodmogtmobs bb3gosbbgs gotgdmbe o
m9mogmydg. 0o Homgbmdol 3306d9030 8g0odmgds ™30 dMmoygs®mmb Fo®mm30l (3960 dbemmb, vbro
308m0gobhmb 3oMmm30L (396hM0ob dm®mL. m®Mogg 890mbggzodo Jugemol dmdo (3396d900L MOME9bMOL (o
©0dmMgov) Jugemob IGmgdho®mgdol dmozotmo Bogdhmmos. My Jugmo 3oEoH30MMYM0S dJHoYMo 3306dg00m,
39696069090 HtMox030 Mozl Jugmolb bgmdobobzmdmdsl Jugmol mEYE®O0L ZowedoMdgdom, bommm
07y Jbgemo 3oboEolb oghoyMo 3306d9d0L LodEoMmgL, GgLodemgdgemas 3gdoe OBMEMgdYmo 3306d0 otMAgL Moom
©oxoM30L 3oMgm, Logboemal otMobozdotobo Loddemogmol godm.

dbgemol  dmALoby®gdol  botobbo  (QOS) oMmob  PIBNI3bgEM306gLo o  pLOBM3MgdS oM 339nem0
30603ghhgoom. dmaboby®mgdol boGmobbo dmoEosL: B9mwgMbgdol, dmEymmdsl, omoMmzoby o do¢ydo
30m30emgdol bobdotgl (BER). 890396bgdols oo BoBogmo 0odm30009d9emoo nbogbm dugemol odydoggdol
LoddMo3MgBg O ZodHOOMOOBY. FMEFYEMIS bgde 3OMOMgdoh M0 OMEILOE VOO MOMEgbmdnl 3306d9d0
0mbmagl ghmmmymo 630madob 398myonmo Momwgbmdol MHgbymLgddy.

LBmG9E v3odhmd bugoMm gobeo dmdoemymo Ad-hoc Jugmmol 89dabs. dmdommyto ad-hoc Jugemgdo vMob
93909emm ad-hoc Jugemol g393emolo, GmAgmboz 943b nbodoy®o Jugmmob Hm3memmanoby o dmd&mogo
3396d900L 06MOR39YM9dM030 330L90900 O 3ob3NM3b0MNL IMEHOdgIYOHMINL BbotolodgMo. dmdoemydmo
dbgmgdo 903036 30000909Mo IMmdMo3 3300d90L. y3gemo dmdMmoz0 o bLHdEEMbIMYMO 3306dL dgydemod
00930330609L 9HM3o69Mb P3939emm Jbgemom. 6o3tmgdo 0bAWGHOLHGYIHIMOL godm, 93 d3¢HMbmB0YMH 3306d9dL
999demoom 89196mmbgb o6 odhm3mb Jugemo 6gdoldng®m GmHmL (bLyGmomo 1).

by® 1. dmdoemyMo ad-hoc Jugemol dogomomo: 8030 obitgdo - 3306dgdol boRdotg, Bomgemo obgdo - ad-hoc
30000(3900.
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dmdoemy® Jbgmb o0gd3b Modgbndg PbogommY®o Fobobomgdgemo: vMogogdbo®mgdymo 0bayGmobdhGmYIhye;
06030900  HM3IMmmmand; Moo 390000, 39bHEMOMmMYMo  3MmmMEObohmGol  Bozmgdmds;  B9Bmyymo
308(0MYboM0sbmdY; J9Bmywynmo gbgham Loddmmozhg o ©.8. vbgm Jugemgddo PLowgbm 393806900 domBgro
930 dbmdooMmgo o 13ghaL d9dmbggzedo dgndemgdo RogeMgl 3306d900L oooaNMgdol ob OdM 3MEgd9d0L
303m. 9990000 godmBnbotyg, doMIGYhodogos ad-hoc Jugemgddo dogmBgr 3608369emm3600.

d0&m0MO®0 60600

3omIGYHoMmgde oMol dgmmeon, G®Igmo dmoEogh ImbsEgdme  go3mol  Jugmmob gbhmo  3306dogoob
dgmMg  3396d08009. 33009mm Jbgemgddo FoMmBYHoBoE0oL IGMAHM3MEgdo doGomooE  3mobogoEoMgdd
J4bgmol Ly®YIhPGEL, 3MmTYbo3oE00l dmegemol, FoGmByhodozool Lh®ohgzool dobgwzom . Fo®mIGYHEBOE0OL
LAH®OHYZ00b 3odmMAboMg, BoGmIGYHOBOE0L MmBm3mengdo 8godmgds onymb Proactive, Reactive o Hy-
brid 30636 yhodoEnob 3G mdm3memgoo (LyHomo 2.)

Ad-hoc damandnbagoob

3fmmdymimemodn
I ! )
‘ Proactive ‘ ‘ Reactive ‘ | Hybrid ‘
| [ [
L L ¥

‘ OLSR, DSDV, GSR ‘ ‘ AODV, LAR, DSR H ZRP, ZHLS, CEDAR ‘

Ly®.2. 30GHIGYHBOE00L I MBHM3MEgooL 3cmolngnzoE0o.

3G mogdhoygem 3oGm3hodonol IGbmbm3memgddo 3306d90L o930 FocmIGhobdozoolb 3bMogmo, bowog 3306d9d0
4360006 306HIGYHgoL, Lobod 0bobo 0gbgdo bugom. v9dgob godmANbomg, FoGmMYHOL dMIMBgLy bmM30g9Mm©gdL
093600 YBMO™M LEMGOBOE, 3000609 Ggodhoym IGmAHM3IMegddn, Lo 3396d9d0 Ggoghoym IGmAHM3IMegddo
936006 Bom3YHgdL Bybho 30806, HmEgboi 0b oMol Lodotm. bmem 30d0GMoEym IGmBMm3mmgddo 3306d900
090 00690L HMaMM3 Mgogdhonm, obg 3G mogdhoye bh®ohgangdl.

Ad-hoc On-demand Distance Vector (AODV) otob ®goghoymo 3bmdmzmeno. dobo 3gommomemmgoos
hop-to-hop 306m3GMyh0doios. 3306d0 0a9oL FoMmBGYHOL Immbmzgbol (RREQ), oy dob Ly®dL ogmegl doGmAGho
3m63090hn0m 00036y gdedg. 89993 BomgnMo 3306d9d0 938030006 FoMIGYHOL FMMbm3boL o ©3o39
MHMU, 9L FyomgEyMo 3306d900 936006 Lv3oMob3otm FoMIGYHL 6086 9dNL dZNMOBEY2. mgboi 3306d0
090l Immbmgbol, GMAgmboE ©d3b oMM BNBBYE9d0L vaNmedY, 0b vagblb do®mAGyhol 3oLybl
(RREP), &m3gemo(s 3moosb goobamgdol (hop) Gomegbmdol, Gmdmgdos bodotmo obodbyemgdol sgommdg
30bob3mMgEOE. MMM 3306d0, GMAgMoE IMboBamgmIL Bysml 3306d89 3oLybol OdMYEgdSB0, ol Jabol
306000306 3oMHIMYHL 6036 gd0l vEgNMdY. bLyMomo 2 3308396900 RREQ o RREP-0b 306/36hyhodoiosl

AODV 36hmhmamendo.
(Do
REP

Ly6. 3. 55&%%960 AODV 36hmpmzmemob 30g30emomdg

1 G. Wang, N. Alamas, and M. Anggraeni, The use of internet of things and big data to improve customer data in insurance company, Inter-
national Journal of Emerging Trends in Engineering Research, vol. 7, no. 12, pp. 756761, 2019.
2 D. O. Akande et al., “A Network Lifetime Extension-Aware Cooperative MAC Protocol for MANETs With Optimized Power Control,” IEEE

Access, vol. 7, pp. 546-557, 2019.
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Dynamic Source Routing (DSR) Bo63moggbb thgogdhnygem do6H8hodoiool 3G mdmzmemb. gl 3hmdmzmemo
3994360cmoo  Pbogbm  Jugemgddo Lozmbhdmmm 3039hgdolb 89839Mmd0m  ObOIGFYMO  3odhHOMYbIM0o6MINL
99bod30MgdemoE o 39MomEYmo (Mool gobobemgdol 8ghymonbgdgdolb Bodmom. DSR 3Gmbmamendo
06 oMol Lododm  dugmol  EbGOLHGYIHMo b6 ©EANbobhMmoMgdy, Moaed gl Jugmgdo LMY
0300036303 3M0MgOYMo o MGZB0BgdY0. Byotmb FoMmIGYHhoMmgde v&ob dgmmeo, Mmool dobg30mo3
Byo®mb 30390 3obLeBM3MO3L 3306d900L LY MB30TY3MMBLL, HMIeMol 39839Md0MOE brogdo dmboEgdms
3039h9d0b googdogbo. Byotml domathyhodoiool oM bdoMmgde FomAGYHob 0bxm®3doEnol dgbob3gs .

Destination Sequenced Distance Vector (DSDV) 6063mowagblh ghm-9hom gomomme go3dmEgemgdym
3hmogdhoym 3oGmIhodogool 3Gmpmameb dmdomy®d Jugmgddo. 90bodbymo IGMAHM3MMOL degm©0mdn
©09M30009076m00 6036y gdol 3306dmob Fobobgmmgemo 3m3900L MoMm©9bmosdy. Jugemol 3306d90L dmEob
3mbogdmo 3039hgoolb gosboEgdoe, DSDV 3Ghmdm3zmmo 0ygbgdl doGm3MmyhodsEoob 306H0emgdl, Gmamgdos
0bobgdo yzgemo 3306d30. DSDV 3G mpm3memb 0gd3b bodo doomogo doboboomgdgmmo: domomo doMmaGmYHodonol
B9000000900L 8993060900, ,Count to infinity” 3GMdMgdol o Foyynggdol oE3oemgds. MomMmgymo dmdommydmo
3396d0 8903036 BoGHIMYHOBOE300L 0bxMEBo300L b0, HMmIgemoE Imoo3L yzgems JoMIMGYHL O60dbYMgd0L
00030eMo309.

96 m-ghmo 3603369cmm3000 BoghmEmo doGmAGYH0BE00L IGMAMIMeolL 3P8omdol gobodmadoe bgdolbdog®m
dugemdo oMol 3039hob doBmegdol 3mgmeogbhe (Packet Delivery Ratio). 3Gmdmzmemolb 3gbGyemgdo
003300090900  LoFYeOE0LM30L VMR Lbgoolbgd 3oModghHgddy. dotomowo 3o®modghtgdns 3v39hob
Bm3o, 3306d900L MOMEIbMOY, Foo3930L 0308MbO o Jugmab bhMmydhytes. 3039¢h0b Bobmegdol 3m9mnE309bho
0M0b obndbYeMgdoL vgnemBg Fomgdymo 3939(hgdol MOMEIbMINL Mobogotmds Bysmmob gogdogboemo
3939(h900b HoMEgbmdsLmob (3o Mol gobdgm®mgdnmo gowo393s). dgbMmymads 139mgLos, MdmEaLoE 39390l
306mg00L 3m933030906¢h0 Fomomns. Fomgdotozndmow PDR godmomgemgds 899c093bo0Mo:

00 330m93090 B396 303m30ygbgm Jugemob bodymonmmo NSZ. d93900M9m s dgoiebgo DSDV, DSR, AODV
306m3IGYH0BOE00L IGMAHM3Mmgdol dmgdgogde Lodbgmm MANET dugmmgddo. Lodymopos godmoygbgdmoo
Lbgoolbgo HomEgbmbol 3306d930LmM30L. 3306d9d0L Homgbmds ool 20, 40, 60, 80, 100 o 0Lobo dmdBHomdgd
39000b393000000. goo(3930L 0030BMBO y3gemo 3306d80 vMob 2503. LodymoEoY®O Bommmdns 10003 x 10008,
bodyemoEeob tMm 16063. 3039¢h0b dmdo 512 doogo. bGowmo 1 330A39690L bodyemoEeal 3o6odgHMmgob.

3GeGezmemgdo DSDV,DSR,AODV
33560900 M5m@gbmds 20, 40, 60, 80, 100
8o539d0L BHodo TCP

353940 Bmds 512 dso@o

Mogob boa®mdy 50

3953930 os3sHmbo 2500.
LodwesEor)eo Bmbs 1000x1000
Lodnmmsgool o 160%0.

3b&®0ogno 2 330839693L, (M3 DSR 3Gmdmzmeno ool boyzgogbom ydgdab
3396d9089, 300069 ObOMAgbn MmEMo. doybgogow 0dobo, Hmd DSDV 3Ghmpmzmml dmgogho 3306d9080
(20, 60) gooRbos domomo 3608369emmds, MO 30YM0m9dL 03089, HMI godzBdozdol ogH gogdogboemo 3v39¢hgdol
00000 HoMEIbMOd BoMTo(hgd0m goonEd. MY 30obmdddo DSR Botmdmoggblb Bomdmemggboemo bzgbotob
dobg300 Loyzgmgbm  IMmbmzmeb, Gog doomBgze IMmbm3zmenol 0bodn3zol godm, 00300006 voENEML
dbgemdo oMyygol mGInmgodo.
gbGomo 2. bodyemoiool 39093900

33%699%0L | 3w | DSR | DSDV
5010095025
20 983 | 995 | 992
40 987 | 993 | 96.1
60 986 | 988 | 995
80 994 | 994 | 959
100 993 | 98 | 957
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3Mom030 1. AODV, DSR, DSDV 3Gmbmzmengool PDR 8608369003900 33060900006 d0do609d0d0.

©abd36000 606020

Lodo IO MHM3IMEOL VBB, Lbgoobbgy 3306d900L HoM©9bMd0m o 3300dg00L bb3osbbzs Ld33e0300m,
330demg3Lb 3990093 99009390L: PDR 8gLtyemgool dgh®o3zodn, DSR 3G mpmzmemds dmgsie bonagmgbm 89wgao.
obg ™3, DSR P39m9Loo, 300069 AODV o DSDV. 0bg39 AODV 3Gmapmamemaoi 300ao 390930 oh396s, mydise
DSR ogm Loy3gmgbm, DSR 3Gmbm3mmob 0603030L godm. DSDV 3Ghmbm3zmmads ot dmgsie 3060a0 390930,
301bg03900 3396d900L Lbgoobbgo Bmbodn goydimdglgdoby. dmdoemy®o budbg®mm Jugmolb bLdymymBomo
99x30Lgdodn vbg3g 9603369¢mM30600 LAMBozMME 89x3oligl obgmo 3o6Medghtrgdo, Hmam®mgdnEse Lodgomm
300(0MYboG0sbmds (TP) o bdyomm oym3bgdo(E2E), Gog 3mgas9db 0dob Lodyomgdol bLEdymymBomO
39030L009L JLgemo O BobOLBESE dmbeogl goblodmadmo 03 JoModghHHgdol Mo dmag9dl dmbogdgdol Ndgmdmm
0 Pobo30MH3M© 30o(3990L LEBYOENgOLU.
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go®odomol dgm®g m3ob obMmymgdol ¢hggombdo 3603309cmm3060 33¢m0emgdgdo dmayss. 2020 Gemolb 10
Bmgddtmob LedTbM030 (BHPLYMO, VBIMOS0F60, LxmBbgmn) gmobbdgdol dggas gowobyws Mggombadn sGLgdYmo
g39emo 93mbm30oY&mo o LohMOBLIMBHAHM 3MEOEMMOL IdTM30Mgds, Moo d0dgo Fobe MOBOFFGHMIeNMINL
obogmo 3m®Ao¢olb ,3+3-0b (30330L00L LOdo g39ybol: Logo®mzgemm, bmdbgmo, vdgMISNE60 O M9gombol
dotomoo sghm®mgdol - Gybgmo, MmyMddgmo, 06obo) 3ggabob.

Lodotrmggmmm, GMABgmoE 9hmoobo 3033000 LogMEoL 93039630 03ymaegde o 3608369¢mm360
Lo 3306dm-bhEohgaonmo dgdotgmds gooRbos, 3oLoy® BoyyMgdmow 396 OMAgdS dbogmo Mggombommydo
3mgmob Rodmyoemndgdol 3Gm3gbdo.

dmgmo, GMAgMOE YHMN0ghmLoMagdemnobmdol 300bi03dge ©39dgmo, J399gobolb odemgsl Lodyomgdol,
©000MYbmL 39M360em0 obhmMoymo BYbJios - Mggombdo gMgdol 333000MB0sB0 MOBGLIIMINL (396Gl
Lobom, 99hoyMo GOm0 000353mb Hgaombolb PuowGMbmgdol sédodhaddhn®ol 389690mmmdsdo o ddh30E9©
00003300060mb 500g300m0 bLEgMMOIMMObMm PYOHMN0gOHNMISMS Lobdhgdodo.

231+3°-0L @m®Iohdo oghon®o Robmzo bgmlb Bgnbymodl g39ybol M9NB0a3030E300L  (HaBodhmE0ymo
30800006900l 30OHOMgmMYMO© LOBMZOMIOM030 gMMNVbMINL dMEaghs) 3MMEgLlol oBygdol, Mmdgmmo
360m39LoEg GPLINOL BOJHMEMOL Zom39emoLENBYdNM Botmogmos MH™Bn gobgemoemo 0gbgdo, ogaMmod YLO3M
3obgdo  ogd0mn 390093900L dmdobo.

MHmam®E3 dmmmm Mmb gobzomomgdymo 3m3mgbgdol cmmgnzo oB396g90L, Logdotmazgemmb LdnMgde oMo
930M39emg00, 060390 Ldgm JoMdHbomEmgdn, HMAgdNE 306 Yoo dmo3mamb ,3+3“-0b m®m3ohdo vghoyco
Rotm3zolb gdoom.

bo3396dm Lohysgdo: yoMHodomol dgmg ™o, LdAbMHO30 J9006bYOY, 106FFGMBNMAINL dbogmo BMETo¢Ho
3+3, H99b0x3035300L 3 MEgL0, bLyedgm JodmHbomEmgdo.

23



Georgia in the “3 + 3" format - goals and prospects
Shadiman Bitsadze

Associate Professor,
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National Defence Academy of Georgia

Abstract

The end of the second Karabakh war brought significant changes to the region. As a result of the trilateral
agreement of November 10, 2020 (Russia, Azerbaijan, Armenia), it was decided to unblock all economic and
transport corridors in the region, which gave impetus to the new format of cooperation “3 + 3” (three Caucasus
Countries: Georgia, Armenia, Azerbaijan and the main actors - Russia, Turkey, Iran).

Georgia, which is at the epicenter of the common Caucasian space and has an important strategic loca-
tion, will not be able to remain a passive observer in the process of developing a new regional model.

The model, built on the principle of mutual benefit, allows the country to restore its historical function as a
center for the peaceful coexistence of nations in the region, play an active role in building a security architec-
ture in the region and firmly establish its place in the system of international relations.

Active involvement in the “3 + 3” format will help launch the process of reunification of the country (resto-
ration of social unity in parallel with territorial unification), a process that, taking into account the Russian factor,
will be postponed,, but will undoubtedly bring positive results.

As the logic of recent developments shows, Georgia does not need patrons, but reliable partners, which it
should gain through active involvement in the “3 + 3” format.

Keywords: The second Karabakh war, trilateral agreement, the new format of “3 + 3” cooperation, Reuni-
fication process, reliable partners.
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6 930mboMYG0 06¢hg3HO300L 3D M9Yhgdo ,3+3" ROV ¥OLIOIMI (,0009630335b00b 3MBoLoMoo¢HN”,
08096 30330L00L Lgndo*, 08096 30330L00L LOdIZMMS BIIMI30YO - LmEoomEbd Mo MgL3YdIM30, ,30339b00b
3mba390gMmo300°, ,30330L00L B99M™MgdYMO Bhothgdo“...), dmaoghmo, JoMmmomos EMHmoL doMhg dmbo339,m3o,
303Mod gobbmM309tm©s 3000913, MIMEY6N3g 30 3000 HHVMIOTYOMINEOD ZodmAnbomyg, 3Mmadholb mbydg
©oMRo.

0mb08bymo 3G mggdhgool PIMO3emgbmdd GYLbgmol 0339Gm0yem d1bgdol godmbodozws o vdodhmasi 396
303000 ,amM30mYE” BoMAMYAL, 396 oo™ bogHmedmMmobm dboMoggMes.

6930mbol 0b¢hgatmo0ol ,,Hgomobhytmo” 3Ghmgdhgoo

6 930mboMYG0 0b¢hgaMmoE00l 3Mmadho, OMIgass LOgHMOIMMOLM dMOMIdS o bodmodghs dmodmay
1996 Bemol 909M30em3o Bodmoygbo LodoMmm3gmmmd (BMAgmboE Godhmdmal 3g306Mwbadol bobgemo gbmeo!)
,003000M00060 30330L00L" Lobom, Mmam®E MHgz0mbol bhodomyGdmdobs s YLoTOMbMgdol gotmobio. 3Gmgdho
993L dotomoge 3M0b303L 9a31dbgod:

1. LobgmdBoggm LOBM3EMgdOL vMEa96s LEgHMOIMMOLME (36Md0T Wotzgmgddn. v3ol gdga Yot Yoo
0mg30b 69d0bdng®m hgmohmEoye 30 ghgbBoodg.Lmem 3mbayemoghol BodmBygde OYYM3bgdmM0g 3memggdhonto
©0033mb o 90emoz3dmL 399MHm9dYmo dogmgdom.

2. 5030000L PBgdgdol O3S Y3gmogh o ymagmmanl, 38300mA0Ls o LhvdomYGMINL SMagbs
o 09960MmAYbgdy dgndemgdgmo 0dbgdo o3 3ndgdgdgemo 3M0bi3030L gobbmMizngmgdol goMgdy. Loghomm
doemobbdgzom PBGMYO639tmyma0em Pbros 0g4bol Mmommgyemo 003000, PYIF0OILMOIMS YBMIdgdol gobybbHgmo
o339, 303Mod LomMObdEM 33039 3oMOBAH0gOOL o 39dob0Bagdol 899dbol 69d0Ldogto d3gmmmds PIggam
096900, 07 030000639 96 0960 0033Md0eM0 960360 be®Iol EotM3930L y39emo Bogdho, 96 09bo 9o gdYmo
3913003900 O 06 8930006b300 FMTO30eMF0 ©TZ30M POMMI35MY OYIZgdMMINL Fgbobgd.

3. bogh®obLb3dmMhm o bbgo 3m3Y603030900L VB3> O Bomo demm30Mmgdol LYo FoymgdTmmd.
bgmboytgemo dgdodmgmdo 30330b00L ghm-gbhmo PImozmhgbo 3mmoho3gMo o 93mbmadozymo Mgby®mboo
o dobol godmygbgdom Mggzombl gemmdomy®Mo 3603309emmdnl Lodh®ObL3MGAH™ a3YbJi0ob dgdgbs gndemos.
000¢hm3o3, 336035309006 bgemymmd oS goboboemgdmmgl, HmamMGE BOToYMIdMN30 d9h, odoMmmymo
390 M930mbob 39000mEMgmd0L Boboomadwga.

4. 00053 MIMmmMAS d7b9d0L oE30LS O LhodonMo YBIEIMIOgONL 390093g00L M0330000(30080. 30339b00b
d0mbobhgdo Y6030 PG0s. 3033000080 BOHIM®aIB00S ALMBEOML MomJdol yzgeme 3396906030 dmbol 608s60.
306999mG9d9em0 339606097900 O (3b6M39eMMO LBAYSOML OE3S PO gobrgl Mggnmbol §39Ybgdol ghrmmdemozo
B810b30L Logobo. gl 3033000080 LOgMNOIMEMOLM HYGEBT0L (00.30dobogodg, 3030dhoemol dmBo3zol, Lodydom
90030emg00L 399360 8gLob0dbo3 396L3ggdngoL Lobogl. dbg3g, I30EEMM MOBSFIOMITMOVS YOOI 830 O
30b300L B33900L 93MeEMMg0ol b 300009080. 03939 COHMUL, 30330L00 VML OBObaM939em0 FnBolid3thgdnl, 3939000,
396y49®mgdob Bmbo. 369360300, HMA LEMMg Yobemmglids 398mMdEMgd3d YOS 1016FIMMBMMML oo 0y d3oMg
Lhodon®o NdgEIMd900L Bgdmbagzado.

5. 9mbo3zy®mo o 3mbxygloyn®mo 8936ybotmgdemmdd, 9dbdhMmgdobdhymo bogomboemoddol o Jugbmamdool
geOHoOmMIMN30  ogdmde.  gmbozn®mo o  gbmdMmogn  m3omLoBMobom  30330Loo  Abmamomlb  y39emedy
3Ho3cmomgHm30b0 Hggombos, 0go Abmamom dobdhodol gmbozyho bo3Mdogmos. 3ogMod Bmaigh gb 30006 gdd
3mbamogdhgool 3089803 beogde. Lvdgboghm, o 9MLYdMAL HMEgMebhmdol demogto BhEmowoEod, HMA3gmos
96000 031306m0L30OMm”m Lodymmzomol gbodmmm M93003900L.

6. 309339L00L0m30L LoghmedmtMobm 3B mgdhgdol, YibmYGo 0639bH0E0GdINL ym3gmmab&mogo dbobobgMo,
om0 Pbogdmnbmgdol P8MYB3gmymaz. 30330L0080 Loymggemmom 33300Md0LYO O LhodomyGMBEL EOdYsMHgde
oMo JoMOAHM™ M9z0mbol boembgdol 3900emEMgMINL v3mMEsboL 9abobyMmgde, vModgE NBRGO™®M BoGmmm FoLBhHodL
3mmOomY® 308690LoE 30LbmAL. ©ggob odMAEbOMY, 396339900 300NN JOd0  O3HMOoDgDHYMId
LOgMMOIMMOLm MEZob0BOENgddd o Body30bds LobgemMdBoxrmMgddoE Ybs 030LMHMB, GMMAMgddoE 9hmoobo
doemobbdgz00 bgemo Pbros gnBymb 30330L0080 OEIINMO 3D MEgLgdNL ob30:OMGOLL. (30MdTMOS g3t m 30330600l
LH®OHYZ0d 93096 30330L00b 30O M, ©38-0b LEB3gLHOEM BMBLO 39335L00LOMZ0L, S0l bbgs Bogomomgda.[1,
238-240]

Bo9mygbgdyem 0boooh03ol ogdomo godmgbdon®mbgb ©83 o 93thm3038060. 3Bmgdhobowdo Lo
dbotmodghmo godmbohgh myMmJgmds, (3obloznmMgdom ogdhondmmds 3M9Bogbho bymgodeb ©gdomgmol)
089600030630 o Lmdbgmao, HMANYOI ,39330L00b gymmb* Bgdabols 39HL39ddh039089(3 30 B0060369L.
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,003000Mm00060 30330L00b* Fodohmn oM MyLbgmo oMAgbomo gymamomo - Gybgmol 3MHgBogbhob
0b60305¢h0300 1996 Bemob 3 0360LL GYPLIMOL, LogoGM3gmMmUL, HB8IMOVOFOBOLO o LmBbgmob 3 9809bAHId0 Joemod
30bemogmeb 380 Bgb3bgb gHmM3obgmL o bgmo dmoBgMmgL ,30330L0080 9MMO BMEOL MOBbIMdOL, 383000MdL,
93Mbm30396M0 O 3P HIOYI0 006 MIeN™INL dgbobgd“. Lobgmmabogmmo bgemddmaobgemgdol Bgbggtmgdn
2000 6emodgog gogmdgemo, 3036Mod ,,833000mMmd0060 30330L00L" 0goged BgoemnBgde 396 33mazo. Ludbybotme, 03039
39000 go0BootMo 2008 Bemob 0330LAH™L ™m3ob 399098 MYOIgmol 0boE0o¢H0308 ,,30330L0080 LhodogmYGE®BELY o
0060086 MInMO0L IemohBm®dolb (C S C P)“ 899dbol 8gbobgd, Mmdgemboi Hybgmol ddoxto 60boomdggmd
dm3y30 0 3969060300, gobybmM309eMm9gdgM0 OMRY.

6930m030 LhodoEYOHMINLS O 333000MB0V60 MOBIIOLIIMBOL 0eEgolL vbomo bhndyemo 8glidabe 9.6. ,8780L
093m0MoE00d." 8380l 93tMOMOE0ol MYMIgmolbo o ©8gEMmdONFEb0L 30rgB0gbhgddo M9390 Hond gMhmMobas
o 0¢m300 ©¢m09330 2021 Bemob 15 0360bl dmoBgtglb bgemo.

bgem893ryemgdol 3Br903demodo boBgoldymos, MM dob oyMooyem dodob BoMdmoagblb 1921 Bemob 13
™JbhmadmHob yoeLol bgemdgztmnemgde, 1994 Bemolb 9 mgdgtzemolb d9mobbadgds me g3gyobol dmeal ,d93mdM ML
00 00003IOMIMMIL Fgbobgd” o 2010 Bemol 16 dodmpol dgmobbdgde ,LhMshgaoymo 3otmhbomtmmdoby o
I6009OMEobIdMgool globgd”.

3botrgg900 0obbdgdnob g394b9d0l Aglodemgdemmdgdnob o 3Mmhgb300emM0Yb godmadobotg YHBG ™ Fomomm
©mb9Bg ©0y300mMb O6OFIGMAMMIS 3MMOH03NM, 93MbMB0YM, MO305(330L, JVMHYGYM, 3PdobohoGym,
$96000(3306,  gobomemgdol, L3MGAHOLO o  dbogmaBMEMINL LghmBo, 3obo30MIGME  YHMIHNMOgON
930mboemymo o gmmmOomyMo  33300md0L,  LhodomYOMINLY  YLoBHMbmMgdol  gobdh3oigdobomzol
LOYM39MMNOIME® OPOVMJOY0 LdgHMSTMMOLM LoFoOMEOL bmME®IGINLY o 3r063039d0L OE30MS Y ,309MM -l
69Lgd0L om30em0bBENbgd0m.

dbotggdo  300m9dYgdgol 0mgdgb bgemo gnbymb 30330Lool Mgzombdo y3zg9me  93MbMTnYEm0 o
Loh®OBL3IMOHM 303306900L vMEagbol, Mggombol g394bgol dmEolL PHM0gHMMBINL bmEMIoMoBoE0bY o
333000m00b odyotgdol bobgaMdemnzo OHmom, Mo MM LOMZ9OEgdgh OBMY30009dM™ANL, by3gdgbohghob,
HamohmE®0Ym0o 30emoobmdnby o LEdM3Mgdol YMHM3g3MdL 3G0630300.

3bot9930 09096 30bYbobdggdemmIL Bobz9B1MOL 3MMHOEMMMVL 9P MV Bobdgz06-yoMmbb ods 3038060 9dgem0
63060380 339690cmmd0L Bgbobgd, o bgmb Jgybymdl oMo oGO Hm MG g39yobol FmMol LohGobLImtMEHm-
Lo3MIYb03030m 303306930L 0bhgbLogo3oENOL, dedg 3603309emMm3bo 3odMmol vodnobms bozowgdobo o
H3060006MH1630L HomEgbmdol Hggombol JoLE¢od0m.

dbotmggdo ©mbodbo396, GM3 ™G J3gyobol JmMol oMOLgdY 393806090 ®moz0Lb0  B3emoemo  Bgodzm
LOgMMOIMEOLM o Hggombogmydmo 333000MANLYO O 3900emEMgMdOL Logdgdon, 93oLMob gh M, ZooxOMmNMYd9D
00 3ooMmM339996 9N MIMN3 dogmobbdggzol bbgoolbge bogGmbolbo o godmB393900L BobosmBgg drdmmodo,
HmImgdol bggohoy® gozemgbol dbgbgd GmamGE LoghmodmGmobm bhvdomYGMINLY o PLoxwMMbmgdal,
39Mdm hghm®oddol, obmdMzo gobowan®Mgdol ooMmomolb  gogM39emgdnl, ™mMaoboBgdYmo obodoymoal,
B0l 3omgm®gdnl, boM3MH03900L 0MO306Mbogeo dGYO30LS O VEOTNBMS 33O ML 30r9396(300L 3Pmboom.

06533 MmBemmdob 9d3bdbmns mGmAshdo J399bgdo goblboznmtdgdym Bthybzol godmaRgbgb ,LodbtMgm godob
3mMomMob” 9i399dhMo 3nbdz0mbomgdolbomzol 93em3ol 969Maghn3nmo Jlogdmmbmgdol godhol d0d60o.
093060300 3bdMb P39HOL H9gzombol 93MmbMB0Y&®0 0bhgaMoE0ol 3GMEILL o 03 IBMgdhgdol gobbmezngemgdol,
HmIgoLos 3oodByY39ho 3608369cmmdd 0930 M930mbol 3gmg3mbmdny® 3mbhgdbdhdo.[2]

9900L 93mOMOE0 Yo L306MBAEgdIMM d0BoL §3bol J39ybgdl dmEmEl MObsdIBMTNMANL  3ymbom o
bgmb ¥BymdL MHggzomboemyMo YO ™M0ghmmdgdol gob3nmoMmgdol sbom g3m™Mmdoddo.

Logdotmmzgemmb dgoemo ,3+3“-0b gm®do¢hdo

2020 Bemob 0939809630 myMggmolb 3M980gbhdo Mg3gd  Hood ghmEMobds B0boowgdom dodoMmmo
398mdgemo LobgemdBogmgdol moEgMgdl, Goms Mggombdo dggdboemoym ,3+3"“-0b Iemodhem®mas”, GMIgEBd3
0000 o0bHgMgLgde godmnbaoo.

2021 Bemob 6 mghmddgdlb GPLgmoby o 0Mobol bogomgm Logddgmo FobobhEgdds bgbago O3MM33d
3mLg0b ©306 vdEMOLNOTS BmL3m330 Bgblg®mob MML gobobomgl 5MmBNbYMMo BMEMBoho o dobdo Rotm3zol
Bobo3oGmmdgdo.

3030603900 99800a3M3 O3MM33d  3MMgZoLmLD 9MmNMIMNZe gododmym 3Mgbambazgthgbizoody
30bo3bogd -,0bgmo bozmbbyMEHOEMm 399060830 Bgdmbzgzedn Lodomzgemmad dgndemgde BoMmImoBnbmb moz0bo
doGomoo 0bhgthglbgdo o gmobbdmb Mggombol oRdoMgdymo 93300 gobzomotmgdol, Mol oo bbob
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306303cmmd0d0 3939Mbgdymo oym oF 30d0boMmg 3mbagemogdhgdom®. [ 3]

Logommzgemmb Loge®mgm bogdgmo 30boLihEol 3000 Boem 30MEObNgHMZ3M0 V339000, FogHO3 3G06(30380
09mobbdo g4399ybol Borm3zol ,3+3“-0b BMGBohdo. dobo VBGom- ,MHOMOE BMMIom O FIM3IMMoh03NO
36m9dH9ddo 03(300m90emOE 1B 30ymm Bohdmgagboemo Bomgemo bodgdol oiEz0m”. [4]

LobgemdBogmmo dmtol bomdol vmeEggbs LBMGgE ,Bomgmmo boBgdob” oE30m 06ygde. Mybgmo H™I
3930000 930b 960306 Yotrymal, 353Hd by&(3 Lodommzgemmb Bnbs bgemobysemgdol dogé dzoMo 3menohozol
3ohoMmgdol  o30306ymgdm  Ahoemmgm 303300080 - BgMdgdmo 3gbmEoEL  VMEOMgdY, OEMYEM9dNl
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Abstract

Worldwide pandemic has completely changed the way we teach and interact with our students. Online
educational technologies have gained speed. There are lots of reasons to use educational technologies for
student assessments, such as saving time, making the learning process more comprehensive and friendly,
offering fast feedback, etc.

Digital assessment tools ease the lives of both teachers and learners: due to modern technologies, stu-
dents can get answers to their questions without needing to interrupt each other. All their activity can be tracked
by a teacher on the spot. Finally, digital testing is fun for students, which creates a better learning environment:
working with an interested audience makes teaching easier and more desirable for learners. The assessment
does not just happen after an online course or module or unit. It can (and should) happen before the learning,
during the learning, and after the learning. Assessment has a triple function—it is diagnostic, formative, and
summative—that help us assess where students are before, during, and after the learning. Formative assess-
ment refers to a wide variety of methods that teachers use to conduct in-process evaluations of student com-
prehension, learning needs, and academic progress during a lesson, unit, or course. Summative assessment
is an evaluation of student learning at the end of an instructional unit by comparing it against some standard
or benchmark. Assessments should really be about measuring learning outcomes. And learning outcomes
should be about students demonstrating what they know, and more importantly, what they can do (their skills).
Learning outcomes can be low-level (recalling information) or high-level (analyzing information). There are nu-
merous tools of conducting digital assessment, but we are going to present just a few, namely: Seesaw.com,
Plickers.com, Socrative.com, and Nearpod.com. Teachers will find them useful, as these tools will help them
track their students’ progress and provide them with more objective feedback and grades.

Keywords: digital tools, formative assessment, summative assessment, web 2.0 tools
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Introduction

Assessment is universally recognised as one of the most important — and powerful — elements of an educa-
tional experience. It is also seen as one of the hardest to reform. However, there is an increasingly demonstrat-
ed need for assessment reform, particularly, if it is to keep up with other theoretical, cultural and technological
developments affecting teaching and learning. Current assessment methods, especially the heavy emphasis
and priority afforded to high-stakes summative assessment, are often described as outdated, ineffective and at
worst damaging. The idea that digital technologies can help transform education and specifically assessment
is not a new one. New technologies and tools have long been seen to open up new possibilities due to their
potentially beneficial characteristics or affordances, such as offering more personalised, instantaneous or en-
gaging assessment experiences. In many cases this potential has been realised and demonstrated benefits.
However, the literature suggests that the use of digital technologies has yet to be ‘transformative’ and is often
used via traditional assessment methods or within pockets of innovation that are not widespread. Thus, there
remains a need to better understand how technologies can support or spur educational changes and what af-
fordances are most useful to support the outcomes educators envisage within the current educational context.
This acknowledgement of the potential digital technologies offer should also not be naive about the complexity
of the task and the myriad of influences and factors affecting successful educational change. Nor should it shy
away from the significant ethical questions raised by the use of digital technologies in assessment, such as the
collection, use and protection of large personal data sets, as well as how use of these tools support or unsettle
inequalities within education. Thus, the question becomes how to mobilize a new vision for assessment that
includes the use and development of technology, reflects an understanding of effective feedback, offers con-
sidered and equitable assessment and supports the dispositions, knowledge and literacies that are necessary
to help students flourish.

Digital assessment tools ease the lives of both teachers and learners: due to modern technologies students
can get answers to their questions without the need to interrupt each other. All their activity can be tracked by
the teacher on the spot. Finally, digital testing is fun for students, which creates a better learning environment:
Working with an interested audience makes teaching easier and more desirable for learners.

The assessment doesn’t just happen after an online module or unit. It can (and should) happen before the
learning, during the learning, and after the learning. | like to say that assessment has a triple function-it is diag-
nostic, formative, and summative-that help us assess where students are before, during, and after the learning.

Formative Assessment: refers to a wide variety of methods that teachers use to conduct in-process eval-
uations of student comprehension, learning needs, and academic progress during a lesson, unit, or course.

Assessments should really be about measuring learning outcomes. And learning outcomes should be
about students demonstrating what they know, and more importantly, what they can do (skills). Learning out-
comes can be low-level (recalling information) or high-level (analyzing information).

There are numerous tools of conducting digital assessment, but we are going to present just a few, namely:
Socrative, Plickers, Nearpod and Seesaw.

Using Digital Assessment has both advantages and disadvantages. Let’s begin with advantages:

* Immediate return of test results.

*  Immediate feedback.

*  Students can complete their assessments anytime and anywhere.

* Increases students’ engagement.

*  Accommodates students with disabilities

On the other hand using digital assessment has some disadvantages too;

« If a system is not in place at school, it can cost to set up.

* Alevel of digital literacy is needed.

* |t can be difficult to spot of students are not using extra help when doing a digital assessment.

* Internet access at home or at school can impede students from using digital assessment.

Despite these disadvantages, we use digital assessment at school for the following reasons: Digital as-
sessment is the presentation of students’ evidence and achievements through the use of information and
communication technologies.
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Literature review

Assessment sits at the heart of the learning process, as it provides observable evidence of learning, de-
termines student progress and demonstrates understanding of the curriculum. More broadly, it could be said
that an institution, culture, or society depicts its conceptualization of learning and ideal future citizens by how
it creates and uses assessment. Recently, many scholars in the field have been warning that current assess-
ment practices have forgotten their core purpose: to support learning. Rather, assessment is often seen to
be preoccupied with qualifications and narrow achievements, and critiques of current assessment systems
abound, from both scholars and dissatisfied students (Schwartz and Arena, 2009; Attwood and Radnofsky,
2007). These critiques have propelled an imperative for reform, which is backed by a growing understanding
of what constitutes effective feedback and how to track and measure learning. A number of developments in
learning sciences have contributed to a deeper understanding of the relationship between feedback processes
and effective learning (Whitelock and Watt, 2008; JISC, 2010). Such developments have particularly acknowl-
edged the importance of learner self-regulation and peer-assessment in deeper engagement and effective
learning (Sadler, 2010). Another emphasis on developing and assessing characteristics and dispositions of
learners that augment more traditional areas of the curriculum — often classed as 21st Century skills’ — has
also become a familiar mantra within the field. This focus acknowledges the digital and participatory worlds
that children and young people increasingly need to negotiate (Jenkins et al, 2006). However, this view is of-
ten clouded by a naiveté about young people’s natural competence and agency within these worlds, through
notions like the much critiqued concept of the ‘digital native’ (Facer, 2012). Additionally, it is generally poorly
understood how to translate these ideas into practice, and they often play out in the classroom through meth-
ods that replicate existing and traditional assessment practices rather than embracing or supporting new digital
practices that give learners opportunities to flourish and have more say in their education (Claxton, 2007).
These advances have been paralleled by a dramatic increase and interest in the use of digital technologies in
society and for learning. As Pellegrino and Quellmalz (2010: 130) state, ‘There is an interesting and powerful
confluence among theory, research, technology, and practice, especially when it comes to the integration of
curriculum, instruction, and assessment’. The increasing influence of digital worlds means that young people
are seen to be taking on new participatory and collaborative roles in learning online and outside the class-
room, and there is a growing interest in incorporating these roles and practices inside education. Combine
this with an unswerving enthusiasm from many in politics and education about the transformative potential of
‘e-learning’ and it’s unsurprising that the use of technology for purposes of assessment — commonly known as
‘e-assessment’ or more recently technology enhanced assessment (TEA) — is under pressure to help facilitate
assessment reform.

With the potential to increase personalisation, self-regulation and peer involvement in learning, as well as
offering the chance to elicit and evaluate complex skills and practices, digital tools may well provide a useful
catalyst for a re-assessment of the assessment system itself.

3. Methodology

3.1. Methods

3.2. We have collected and used many tools for formative assessment over the years but in this document
we would like to present our most favourites: Nearpod, Seesaw, Plickers and Socrative, that we have been
using for a while now and have been observing the ease of use, positive user experience and real value over
gimmicky tools that are created to make everything more difficult.

Immediate feedback is a vital part of the learning process. Socrative gives you just that for the classroom
or office — an efficient way to monitor and evaluate learning that saves time for educators while delivering fun
and engaging interactions for learners.

Quickly assess student understanding with prepared activities or on-the-fly questions, then adjust your
teaching based on the results. From quizzes to polls, create whatever type of activity suits your needs. Shuffle
questions, run your activity anonymously, provide instant feedback...it's up to you!

Socrative quizzes are easy to create and download. Create your own and use them as many times as you
need. Since they are graded automatically in real time, you'll spend less time grading assignments and more
time catering to the needs of your group.

Socrative apps are available for download on all major digital devices and platforms. You can use Socra-
tive on smartphones, tablets, laptops, and computers.
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Great lessons begin and proceed with well-thought-out questions, and Plickers can help teachers revamp
warm-ups, quick checks, and exit tickets while collecting valuable data to help them monitor student progress.
Start or end class in a meaningful, engaging manner by asking insightful, thoughtful questions, or challenge
students to create questions to be used for quick reviews of information or texts. Begin a unit with a pretest of
sorts, gaining valuable information on how to meet students where they are, and determine from the start who
may require additional challenges or support. Promote metacognition by asking students procedural or reflec-
tive questions. Test-drive quiz and exam questions beforehand, providing time to self-reflect on your instruction
before giving students a summative assessment. Need a little pick-me-up in class discussion or behavior? Cre-
ate big-picture questions to jump-start class discussions and engage students, and break up multiple-choice
monotony by letting kids debate the answers or stand up as they respond. Any way you use it, students are
sure to prefer the interactive answer cards to paper-and-pencil assessments.

Seesaw - What is seesaw? Seesaw is the best classroom platform for meaningful students’ engagement.
It is the greatest way to engage your students. It gives immediate feedback of how the students are doing.
Furthermore, it allows to get to know our students on a deeper level. Seesaw creates a powerful learning loop
between students, teachers and families. Students use built in multimodal tools to capture what they know in
Seesaw’s digital portfolio.

While using Seesaw teachers see all stages of students’ thinking and progress enabling them teach better.
Moreover, families gain a window into their student’s learning and engage in home-to-school connections.

Seesaw is a simple way for teachers and students to record and share what's happening in the classroom.
Seesaw gives students a place to document their learning, be creative and learn how to use technology. Each
student gets their own journal and they can add things to it, like photos, videos, drawings or notes. When we
had online classes, we used this tool during our lessons. For each group we had the class journals, the stu-
dents had their activities and progress bars, it was really simple to use as the students used just codes for
joining the class. With the help of this tool we understood strengths and areas for growth in real time. With
the help of Seesaw’s multimodal tools it was easy to differentiate instruction and meet the needs of all our stu-
dents. Here you can choose from thousands of engaging activities, you can also search by grade level, subject
and keywords to find activities made by educators like us.

Nearpod - What is Nearpod? Nearpod helps educators to make any lesson interactive whether in the
classroom or virtual. The concept is Simple - A teacher can create interactive presentations that can contain
quizzes polls, videos, collaborate boards and more. Nearpod’s formative assessments create a safe environ-
ment for students to learn and share. You can create and import your own Google Slides, Power point PDF
lessons in minutes and add interactive activities such as;

* Quizzes - They assess students’ understanding through multiple choice questions and receive instant
feedback.

» Polls - They highlight students’ opinions, check for understanding or provoke discussion.

* Collaborate Board- creates collaborative learning opportunities where students can share ideas in
real time.

» Draw it — Helps students to draw, highlight, type and add pictures on an interactive white board.

» Time to climb; Assesses students’ understanding with a game based activity.

Teachers can use Nearpod to support students’ learning in a variety of ways. They can give students op-
portunities for interaction and immediate feedback by having them draw on a map or a diagram, respond to a
poll question, post a note or an image to a Collaboration board, or take a multiple choice quiz. Furthermore,
the teachers can bring the world to their classrooms by taking the students a virtual field trip to national park or
a different country. With the help of this tool the teachers can help their students to preview learning concepts
by watching videos to review key learning concepts by watching videos, reviewing notes or taking their own
notes. Moreover, the teachers can incorporate students’ social and emotional learning and digital citizenship
skills with pre-created lessons on cyber bullying, empathy or internet safety.

Nearpod works with what you are already using -tools like - Microsoft teams, Google classroom, canvas,
Schoology, Google, clever, Classlink, etc. Nearpod is an award-winning Instructional software that engages
students with interactive learning experiences, with Nearpod students have the ability to participate in lessons
that contain virtual reality, 3D objects, Simulations and much more interactive software features empower
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student’s voice through activities like open ended questions, polls, quizzes, collaborative boards. Students will
learn while having fun.

3.3. Procedure

The idea that digital technologies can help transform education and specifically assessment is not a new
one. New technologies and tools have long been seen to open up new possibilities due to their potentially
beneficial characteristics or affordances, such as offering more personalised, instantaneous or engaging as-
sessment experiences. In many cases this potential has been realised and demonstrated benefits. However,
the literature suggests that the use of digital technologies has yet to be ‘transformative’ and is often used via
traditional assessment methods or within pockets of innovation that are not widespread.

3.4. Results and analysis

Teachers can boost students’ participation with collaborative activities and formative assessments like
virtual Reality, Polls, Collaborate boards and game-based quizzes. The teachers always know where their
students are in their learning.

With the help of this digital assessment tool you can provide space for voice, choice and ownership. Port-
folios empowered self-reflection on learning over time and engaged students something they were proud to
share with others. The teachers can discover thousands of teacher-tested activities to inspire and engage their
students.

Whatever learning looks like this year, feel confident that your lessons will work in any environment with
the help of these digital assessment tools mentioned above- regardless of device type or availability, the same
lesson can shift with your plans.

Discussion

Thus, the review identifies what digital technologies can offer assessment, focusing on cases where they
have been used in innovative or ‘cutting-edge’ ways that support new processes and practices. In particular, it
focuses on the following three questions: 1. What do digital technologies offer for educational assessment? 2.
How might assessment be different when knowledge and performance can be represented digitally? 3. Where
is the ‘cutting edge’ in such developments at present? This review will consider e-assessment in educational
contexts at primary, secondary, further education (FE) and higher education (HE) levels. This broad scope
offers a wide overview of the innovations and various practices found in TEA, as well as hopefully providing
inspiration and insight across different educational levels that may not have been previously connected. Thus,
this review focuses on breadth of coverage rather than investigating areas in great depth. Mainly addressing
‘formal’ educational activities, the paper may draw inspirational examples from informal practices. Additionally,
it identifies ‘innovative’ or ‘cutting edge’ practices as those which provide new insight or practices to the field
of TEA, particularly via the opportunities they provide for transforming outdated methods. While understanding
that the complex, contextual nature of innovation in education is relevant to this discussion, it is not feasible to
fully explore this issue here. While not solely focusing on technology enhanced assessment tools or comput-
er-assisted assessment, this paper instead examines the range of potential offered by digital technologies for
various assessment purposes, be they assessment for learning (formative), of learning (summative) or both.
While it may refer to technology enhanced assessment tools, pilots or developments, this is for illustrative pur-
poses only and will not offer a list of available products or make judgments related to benefits of specific tools.

Despite these disadvantages, we use digital assessment at school for the following reasons: Digital as-
sessment is the presentation of students’ evidence and achievements through the use of information and
communication technologies.

Conclusion and Recommendations

With the help of this digital assessment tool you can provide space for voice, choice and ownership. Port-
folios empowered self-reflection on learning over time and engaged students something they were proud to
share with others. The teachers can discover thousands of teacher-tested activities to inspire and engage their
students.

» Cultivate new assessment practices based on principles and theories of learning

* Develop new assessment tools that reflect pedagogical principles

»  Construct new responses to the current emphasis on high-stakes summative assessment
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. Respond to ethical challenges presented by the use of digital technologies in assessment
*  Consider new contexts relevant to assessment using digital technologies, including learners’ lives and
social, cultural, educational and technical backgrounds
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Abstract

Recent developments in Afghanistan have attracted the attention of the international community. Almost
all media outlets intensively cover the latest proceedings in Afghanistan. After the withdrawal of the US troops
from Afghanistan in August this year, the Taliban managed to capture almost the entire Afghanistan, including
the capital Kabul. This event radically changed the local, regional and international political agenda. Most
experts believe that the situation in Afghanistan in 2021 was similar to the self-proclaimed Islamic Emirate
of 1996-2001 (the “first” period of Taliban rule), which was ruled by the Taliban under Sharia law. Despite the
accomplishments made in Afghanistan in recent years, it is predicted that as soon as the international forces
leave the country, the situation will again become critical as politically, militarily and economically, also in the
human rights area, which has actually already been confirmed.
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Abstract

The paper explores the media’s role in the Syrian conflict known as one of the most ‘socially mediated’
wars in the history of international politics. Both, the opposition and President Bashar al Assad’s supporters
used the media networks to shape public opinion, promote their interests and draw the desired political reality.
On the one hand, similar to the other Arab countries, the media inspired the wave of uprisings against author-
itarianism, repression, corruption, and poverty in Syria. However, from another perspective, it has served as
a critical tool in the hands of the ruling political regime that has helped President Assad to sustain and even
strengthen his power.
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Introduction

The media as a critical part of strategic communication represents an important mechanism supporting
reproduction of regime powers and promoting their political, economic, military, and symbolic areas. The media
can play a crucial role in the uprising of military escalations and the survival of existing regimes throughout
conflicts.

Media and politics might be considered as co-constitutive elements in terms of consensus building, shap-
ing public opinion, enhancing political affiliations, and supporting the longevity of ideological regimes that be-
come ‘real’ when “inscribed in practices™. To support the achievement of their political goals, governing elites
often use public-oriented television shows, market-focused language, newspaper images, publications, and
other methods promoting a personality cult.

Before 2011, only a few studies reflected critical cultural analysis related to the relationship of the Syria’s
President Bashar al Assad with ruling elites, media and other cultural producers, as well as employment of
different mechanisms that helped him to maintain and communicate the power. Despite the complexity and in-
clusiveness of the Syrian conflict, the authors limit the analysis to address the importance of media as a crucial
element that helped the President Assad to produce and sustain the power by mobilizing political language that
largely reiterates the major tropes of the old Ba’athist culture of communication.?

Given the comprehensive evolving context of the media’s role, the study explores it as a tool actively used
to influence conflict dynamics in the Middle East. Namely, the research focuses on the case of Syrian conflict,
known as the most ‘socially mediated’ war in the history of international politics. Therefore, the main purpose is
to answer the following question: was the media a crucial mechanism during this conflict in terms of recruiting
the anti-government activists, shifting the conflict dynamics, and consequently, helping the ruling elite to retain
the power?

The role of media can be discussed from the distinctive perspectives: on the one hand, it inspired the Arab
world for the wave of uprisings against authoritarianism, repression, harassment, corruption and poverty and
concurrently, in the case of Syria, it served as a tool in the hands of ruling political elites to enhance ideological
regime. Taking into the account that the media throughout the war was acting as an instrument for governing
as well as contending powers to achieve their own goals rather than as an independent actor, the hypothesis of
the given work can be formulated as follows: the media is an effective mechanism influencing conflict dynamics
by shaping the desired political reality.

The research was conducted through the qualitative methodology, based on the analysis of the secondary
data from the books, academic research, journal articles and online sources. Furthermore, the research phe-
nomenon is examined through the case study exploring the media’s key role that influenced conflict develop-
ment, which allows in-depth analysis of complex issues presented in the given work.

Theoretical Framework

The central issue of this research is studied through the agenda-setting and framing theories of mass
communication, which explain the correlation between the media and policy-making process. As American
journalist and social commentator Walter Lippmann outlined in his work Public Opinion, “the world that we have
to deal with politically is out of reach, out of sight, out of mind”. According to the agenda-setting and fram-
ing theories, the impact of media is revealed throughout its ability to shape a public agenda and appropriate
understanding, perceptions and opinions by focusing their attention on a specific set of issues that should be
perceived as the most important.

The idea of agenda-setting theory, floated by Maxwell McCombs and Donald Show is based on a notion
that the media sets the agenda for what people should think and be concerned about by filtering and emphasiz-
ing the information it is covering.* There are two main levels of the theory. On the first level, media determines

1 Dina Matar, The Syrian Regime’s Strategic Communication: Practices and Ideology, International Journal of Communication 13, p. 2399,
https://eprints.soas.ac.uk/31108/1/Syrian%20regime%27s%20strategic%20communication.pdf

2 Ibid, p.p. 2400-2401

3 Walter Lippman, Public Opinion, (1992), p.29.

4 Maxwell E. McCombs and Donald L. Shaw, The Agenda-Setting, Function of Mass Media, (2015) https://fbaum.unc.edu/

teaching/articles/POQ-1972-McCOMBS-176-87.pdf
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how much importance should be attached to concrete issues, problems, persons and etc. through the empha-
sis placed on it in the news. This does not mean that the media exactly tells people what to think; however, it
sets what is on the public agenda, what people think and talk about and what they find important. Therefore,
it makes visible the causal link between media coverage, its priorities and the changes in public perceptions,
beliefs and opinions. On the second level, the understanding of the political, social and cultural media effects
is deepened throughout framing theory, which concentrates on the essence of the issues rather than covering
specific events. °

Robert Mathew Entman defines framing as the process of assembling a concrete narrative to promote the
particular interpretation of events. It involves four main functions such as problem definition (the part of agen-
da-setting), causal analysis, moral judgment and favored policies promotion, that aims to encourage target
audiences to think, feel and make decisions in particular way through underlying the salience and importance
of specific set of issues.® Considering that political elites care about what people think in terms of gaining and/
or maintaining the power, these approaches are often used to get them to think and behave in certain ways. It
is worth to mention the definition of power proposed by Nagel, according to which, “a power is the ability to get
others to do what one wants™ and one of the effective means to achieve that is telling people what and how
to think about.

Therefore, the analysis of Syrian conflict within the agenda-setting and framing theories enable to exam-
ine the influence of political elites on information flow that creates desired political context eventually serving
the advancement of their interests. The impact of the media on public and interest group leaders as well as
policy-makers’ views and their decisions is obvious. Moreover, the events developed in Syria have shown the
vulnerability of the population to messages imposed by the media that consequently, had significant influence
on the uprising and further conflict development.®

Media and Policy-Making

Modern empirical study on the media’s role in policy-making takes its roots from the 1930s when Adolf Hit-
ler effectively used media propaganda to exploit the multiple miseries of the depression without which he could
never have been able to gain widespread support in Germany. Once in power, Hitler continued active employ-
ment of propaganda mainly through the new media of radio and cinema aimed at full control of people’s minds.®

Today, an effective political communication is nearly impossible without the active role of the media. Media
and politics have become so intertwined that the scholar Brian McNair argues, “now to a greater extent than
ever before, the media are politics, and politics are the media”.'® Often, it is not even clear whether it is politics
that employs the media or whether it is used and consumed itself by the media.

Despite this close connection and concurrently, media’s international role to inform population and policy-
makers about the critical activities as well as integrate different societies around the world to war and peace
processes, the existing relevant academic studies still struggle to holistically assess its effect on politics. Chal-
lenges related to better understanding this issue can be partly explained by the dominance of realism theory
in international studies, meaning that the state is the major actor and it cannot be influenced by any domestic
factors, including the media. Critics of the media’s role in politics argue that it only can be successful under
circumstances when the political environment is uncertain and easily manipulated. ™

About four decades ago, during the First Gulf War, so-called “CNN Effect” became an academic paradigm
explaining the vital importance of television networks in Western military responses to existing humanitarian
crises around the world. The CNN Effect clearly demonstrated an increasingly catalyst role of the media in
policy-making through its potential to shape, modify, and even change current attitudes of interested parties.

5 Dietram A. Scheufele, Framing as a Theory of Media Effects, Journal of Communication, University of Wisconsin-Madison, 1999 https://
www.researchgate.net/publication/209409815

6 Robert M. Entman, Framing Bias: Media in the Distribution of Power, School of Media and Public Affairs, The Georg Washington Universi-
ty, Washington, (2007)

7 Nagel, J. The Descriptive Analysis of Power, New Heaven, CT: Yale University Press, (1975)

8 Waseem Ahad, Syrian War and Media Politics: Priming, Framing and Agenda-setting, e-Journal of Social and Legal Studies http://soci-
alandlegalstudies.org/wp-content/uploads/2017/09/Syrian-War-and-Media-Politics-Priming-Framing-and-Agenda-Setting.pdf

9 Piers Brendon, Death of truth: when propaganda and ‘alternative facts’ first gripped the world, (2017), https://www.theguardian.com/
media/2017/mar/11/death-truth-propaganda-alternative-facts-gripped-world

10 Gjylije Rexha, The role of media in political communication: the case of Kosovo, (2014)

11 FilizCoban, The Role of the Media in International Relations: From the CNN Effect to the Al —Jazeere Effect, Journal of International Rela-

tions and Foreign Policy December 2016, Vol. 4, No. 2, p.45, http://jirfp.com/journals/jirfp/Vol_4_No_2_December_2016/3.pdf
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Since then, significant alterations in the media landscape have facilitated the creation of other concepts such
as the “Al Jazeera Effect” and “YouTube Effect”. 2

These paradigms can be well supplemented by the media theory - “agenda setting”, which defines media
as a key player in policy-making that has an enormous potential to impose certain political mindset through
biased selection of events to be highlighted. Similar to the press ‘effect’, the media is less successful in telling
people what to think, while it is more effective in telling them what to ‘think about’'®. The more promoted an
issue is in the media, the greater is its influence on people’s judgment. Media ‘framing’, so called “the second
level of agenda setting” represents a critical mechanism in terms of which information derived from political
motives of interested parties can design, select and structure a particular desired reality. ™

The 2010-2011 years famous as the golden years for the social media including mass media, became
transitional period during which the media has shifted its role from simply spreading information around the
world to acting critical role in the political life of the Arab countries™. Conflict in Syria represents one of the first
social and political media wars, where during battles over the ‘truth’, the parties actively used different media
networks to fuel their political ambitions™®.

The Role of Media in Syrian Conflict

Syrian Uprising

The Arab Spring has revealed the strategic role of the media in terms of spreading information, mobilizing
society around common goals and organizing an unprecedented wave of demonstrations against governments
in the Arab world. Despite Syria’s President Bashar al-Assad’s belief that Syria would not be affected by the
processes developed in neighbor countries based on the assumption that his government was “strongly linked
to the beliefs of the people™’, claimed in the interview given to the Wall Street Journal, the common problems
and challenges of these states still triggered the Syrian uprising. This uprising has shown a critical role of the
media widely contributing to the escalation of protest movements and polarizing society against President
Assad’s regime.

Prior to the revolt, Syrian media was nearly fully censored and controlled by individuals closely tied to the
government. Their main goal was to strengthen the legitimacy of Assad’s regime that was supported by con-
siderably limited access to the internet. The messages were heavily controlled by the state media, including
journalists, editors and bloggers, who were even repressed and arrested for criticism of the regime. @

The Arab Spring has led to the creation of ‘New Media’. During the first years of the Syrian uprising, an
unregulated media landscape emerged in the country, including the alternative and protest media spaces,
followed by greater Facebook access within the population. Consequently, alike to the mass media, social
media played the significant role in spreading revolution in Syria triggered by high unemployment, lack of
political freedom, corruption, and other social problems. The first protest waves in the Southern city — Deraa,
were inspired by the uprisings in Tunisia, Egypt and other neighboring countries aimed at the overthrow and
replacement of the repressive rulers. The Syrian uprising has lately turned into the full-scale civil war and
humanitarian crisis during which media news became one of the major acts of resistance for protesters in the
revolt against Assad’s regime. '°

The activists employed media platforms to expose the regime’s tyranny, disseminate the information, mo-

12 Lyse Doucet, Syria& the CNN Effect: What Role Does the Media Play in Policy-Making?, (2018), Daedalus, the Journal of the American
Academy of Arts & Sciences, p.142, https://www.amacad.org/sites/default/files/publication/downloads/13_Doucet.pdf

13 Maxwell E. McCombs and Donald L. Shaw, The Agenda-Setting, Function of Mass Media, (2015) https://fbaum.unc.edu/teaching/articles/
POQ-1972-McCOMBS-176-87.pdf

14 Dr. Amy E. Jasperson & Dr. Mansour El-Kikhia, “U.S. and Middle Eastern Media Perspectives on the Aftermath of the Sept. 11 Terrorist
Attacks”, (2002), p.2, https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.625.1141&rep=rep1&type=pdf

15 Araz Ramazan Ahmad, The Role of Social Media in the “Syrian Uprising”, (2015), https://www.researchgate.net/profile/Araz-Ramazan-Ah-

mad/publication/282353816_The_Role_of_Social_Media_in_the_Syrian_Uprising/links/560d8b0908ae6cf68153fa52/The-Role-of-Social-Media-in-
the-Syrian-Uprising.pdf?origin=publication_detail

16 Lyse Doucet, Syria & the CNN Effect: What Role Does the Media Play in Policy-Making?, (2018), Daedalus, the Journal of the American
Academy of Arts & Sciences, p.142, https://www.amacad.org/sites/default/files/publication/downloads/13_Doucet.pdf

17 Godefroidt A., Berbers A., d’Haenens L., What’s in a frame? A comparative content analysis of American, British, French, and Russian
news articles, (2016), International Communication Gazette, p. 778, https://www.researchgate.net/publication/301308400

18 Daher J., Syria, the uprising and the media scene, openDemocracy, (2017) https://www.opendemocracy.net/en/north-africa-west-asia/
syria-uprising-and-media-scene/

19 Daher J., Syria, the uprising and the media scene, openDemocracy, (2017) https.//www.opendemocracy.net/en/north-africa-west-asia/syr-

ia-uprising-and-media-scene/
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bilize support through shaping the relevant affective content, focus the public attention on problematic issues
through spreading the sensitive images, movies and coordinate the activities against the government.?°

Despite the different views on the media’s role in Syrian uprising, it can be said that the mass media to-
gether with other social tools, such as Facebook, YouTube and Twitter has supported demonstrators to spread
and exchange information as well as to inspire and provoke citizens to join the revolutionary movements
against the ruling regime. Concurrently, ‘New Media’ ensured delivery of key messages to the West that led to
accumulation of significant international support.

Shortly after uprising, the government censorship and limited access on media platforms has intensified?'
while, the state-controlled media became more active in mobilizing population’s support through strategic
communication and narrative promotion that significantly altered the existing status quo in favor of the Assad’s
supporters.

Assad’s Regime and Implications of Media

After the eruption of the Arab Spring, the survival of Bashar al-Assad’s regime has become more depen-
dent on his ability to ‘own the crisis’ and not to be owned by it?2. Despite the decade-long civil war known as
the bloodiest war of the 21st century with more than 500 000 deaths, Assad’s government has not collapsed
as it was widely expected. Furthermore, the regime sustained and even strengthened its domination within the
country. The Syrian case has shown the authoritarian regime’s ability to increase the number of its supporters,
manage the crisis and maintain the power through employment of media and other strategic communication
tools despite the accusations related to the repression and harassment against the population.

The challenge to the Assad’s regime caused by free media networks was outlined in his speech given
to the Syrian National Assembly in few weeks after the uprising had started: “Syria had been subjected to a
virtual war in the media and the Internet...”?® and therefore, he stressed the importance of strengthening the
national patriotic awareness to protect the country. Consequently, the regime mobilized the state-controlled
and ‘private’ media, including television, newspapers, radio, and social media platforms, to spread its strategic
narrative and shape the desired ‘reality’. One of the widely employed approach during the civil war was an ac-
tive use of the misinformation campaign, such as the chemical attack of Eastern Ghouta which according to the
regime’s media, was fabricated, and the victims shown in the videos circulating on YouTube were the actors.?*

The media also helped Assad to consistently mobilize political language dominated by the agenda-setting
and framing theoretical narratives: the Arab nationalism and Syrian national unity; discourse based on ‘us and
them’, ‘local enemies’ involved in a foreign-aided conspiracy against the nation and its unity; and finally, focus
on vital necessity of reforms and ‘good citizenship’ which were prevalent in much of the regime’s media con-
tent. He was constantly trying to frame the radical protest movements as foreign-funded terrorist activities and
label the opponents to ‘terrorists taking cover under Islam’. Additionally, Assad was permanently attempting
to draw the reality that reforms could not be implemented without war against opponents or the support of loyal
and ‘mindful’ citizens. ¢

The factors discussed above clearly shows the effectiveness of the media as a political tool in the hands
of the ruling political elite that can shape the public opinion during conflicts along with nationalization, morality
and responsibility framing, intended to recruit the citizens through a wide range of social or digital media con-
tents in order to maintain the power and ensure the regime’s longevity.

Conclusion

20 Dina Matar, The Syrian Regime’s Strategic Communication: Practices and Ideology, International Journal of Communication 13, p. 2399,
https://eprints.soas.ac.uk/31108/1/Syrian%20regime%27s%20strategic%20communication.pdf

21 Freedom House, Freedon on the Net, Syria (2015), https://freedomhouse.org/sites/default/files/resources/FOTN%202015_Syria.pdf

22 Cezare M. Scartozzi, Assad’s Strategic Narrative: The Role of Communication in the Syrian Civil War, Contemporary Review of the Middle
East, the University of Tokyo, (2015), p.315 https://www.researchgate.net/publication/292188753_Assads_Strategic_Narrative_The_Role_of_Com-
munication_in_the_Syrian_Civil_War

23 Dina Matar, The Syrian Regime’s Strategic Communication: Practices and Ideology, International Journal of Communication 13, p. 2404,
https://eprints.soas.ac.uk/31108/1/Syrian%20regime%27s%20strategic%20communication.pdf
24 Cezare M. Scartozzi, Assad’s Strategic Narrative: The Role of Communication in the Syrian Civil War, Contemporary Review of the Middle

East, the University of Tokyo, 2015, https://www.researchgate.net/publication/292188753_Assads_Strategic_Narrative_The_Role_of _Communica-
tion_in_the_Syrian_Civil_War

25 Dina Matar, The Syrian Regime’s Strategic Communication: Practices and Ideology, International Journal of Communication 13, p. 2410
https://eprints.soas.ac.uk/31108/1/Syrian%20regime%27s%20strategic%20communication.pdf
26 Ibid, p.p.2406-2413.
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The media represents a significant part of social and political processes due to its ability to impose certain
political mindsets through biased selection of events to be underlined. The analysis of the Syrian case has
revealed key media effects influencing conflict dynamics. On the one hand, the media, along with other social
networks, considerably contributed to the escalation of protest movements, mobilizing society around com-
mon goals, polarizing them against the existing regime, and consequently, erupting the uprising. Furthermore,
the media was the main platform delivering the key messages to the West that facilitated the accumulation of
significant international support for opposition. Concurrently, from another perspective, media served as an
effective political tool in the hands of the Assad’s government, by which the rulers shaped the social and polit-
ical context through strategic communication and narrative promotion to recruit the society and mobilize their
support in order to maintain the power and sustain the regime’s longevity.

This research clearly demonstrated the great influence of media content on policy-making process that sig-
nificantly altered the conflict dynamic in Syria. The media’s potential to form, modify and even change current
reality was effectively used by conflicting parties to transform the existing status quo in their favor. Therefore,
the Syrian case strengthens the hypothesis presented in the given work, that the media is indeed an effective
mechanism influencing conflict dynamics by shaping the desired political reality.
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bgmo 3Mmzglgdol 933300 3obznmomgdol. 3gMommgdol dobgwgznm gobbbgoggdymo ogm ol dgmmegdo o
LoBoengdgdo, MooE, Lddmmmm $0930, bg3oModhnddn Boobogmabo. 0300006 3o¢homMbBogrmgdo v3¢hmbmdaymoa
183 90900b 903 9b0L 0mbmgbgb. gb3ubgmnl 30M39cm Mgldndemnzol (1873-74) 2 30¢hoemmbogemo 3memadnzmbo
190390m0d O 3omadb Fogmghmo 3mbxggdoE00l 8994dbol byzombo. Agmtg Mgbdydmozol sGLgdmdab dmemm
6omgddo, gbdobgmab bodmgogmogm madalb cMmb gagybob Hgb3ndemoznMo 396¢hMo doGmLgmmBb ngm - 30hommBool
309800096h0 cmnob 3m3306bo dgdhoy®ow 0d®dmed bogomboemabihgdol Boboomadgg M9L3ydmozymo gb3vobgmol
0bOE350. BMI63ML odhody®ab 8gdgmd, 23 Bemob 3obdogzemmdoda Fohommboolb v3hmbmInyMo mengdol
309800096k gmdoo 3Pgmeo bogombomobhy® 3mmohozol obmMmEzogmgdos. 2010 Bemowob dgommeogd
3903339¢m0 - 2017 Gemob 1 mgdmdgML Bodomgdnmo sMmo306mbogho MgwgMmgbondn, 899ama 3odommbool
306mod96¢0b dogH ddMY300090tmMINL godmsbowgdo yzgmody y30YMabo bodoo ngm, Mo bgdo®modobhymdo
doemgddo 3ooagl.

LodobdhozgMo dmboEgdgdol dobgzom, 30dhoemmbod, gbdobgmol Mgzombgol dmmol ghm-9ghmo yzgmobg
39630000 907cm0, I0EIM0 O AMB0bogg Jbotgs. Lg3oMohobdhnemo dmdMomdgdel ghm- gt dmogzoM mmBnbaow
0o g3Mo8do ,9b3obgmo A3gb gadoM303L“ - 5300 bdBL PL3Ag6 0Bob, HMI gbdobgmab 396hMOMYMn dmoghmdo
IRGO® dgbh 306o6LYHOL 0L 3ohOmMBonLzob, 300Mg POMHHBIAL, Lbgomdob 30 bozmgdo gobznmoMmgdymo
930mbgd0L396 30FoMM3L. dLgMo dMOMEgdgdel Fmogato godbdmgzobgdemgdo bdntow 3odoemmbaol domommo
006030090Mdgd0L 3gmbg 30Mgdo oo demogMn Lodmgommogm mGMao60Bo3gdab tMaEMgdn 26006. ghmnobmdddn
b 5008006900 gemodob Jdboob, GmAmgdoy Gmmgdolb gobdogmmmdndo gmgddoobow obrgbgh dmBbMHgmo
md0em0BoE0ob, Gomo Loby®dzgmo gdogbomgdo Jnobmemb Mmgmz 9b3obgmol (396dhMomy®d dmozmmdsl, obg
LogmMdIMENLM LdBMZoEMgdOL.

bo3396dm Logysgda:3ohommboy®o Lg3oMmahddn, bLogHmedmMmobm YOMgHMMIgdN, gu3obgmol 3memohn3o,
003™Y300090¢MMOY, 03hMbmMTno

49



Separatism in Catalonia: What does it teach us?

Giorgi Inalishvili
International Relations Specialist

Abstract

After the end of the Cold War, the idea of self-determination of nations in Europe re-gained popularity.
With the strengthening of liberal democracy in Western European countries, the strengthening of separatist,
secessionist forces has also become apparent.

In the recent years, the world’s attention has focused on Spain, where Catalonia is trying to gain inde-
pendence. 43% of voters took part in the illegal referendum on October 1, 2017, 92% of which supported the
independence of Catalonia. In response to the start of separatist process, Spanish Senate supported the
enactment of Article 155 of the Spanish Constitution, on the basis of which Spanish Prime Minister ousted the
President of Catalonia, the Government, dissolved the Autonomous Parliament of Catalonia and called early
elections.

The purpose of this article is to determine what historical, cultural or other factors contributed to the de-
velopment of such processes. The methods and means that ultimately encouraged separatism varied from
period to period. At first the Catalans demanded the restoration of autonomous rights. The First Spanish Re-
public (1873-74) was led by 2 Catalan politicians and the issue of creating a confederation was raised from
them. In the last years of the Second Republic, during the Spanish Civil War, the country’s republican center
was Barcelona - the President of Catalonia, Luis Companys, actively fought against the Nationalists to defend
Republican Spain. For 23 years after the Franco dictatorship, the President of the Autonomous Community of
Catalonia, Jordi Pujol, pursued a nationalist policy. Methods have changed since 2010 - the illegal referendum
held on 1 October 2017, followed by the declaration of independence by the Catalan Parliament. This was the
most extreme step taken by the separatist forces.

According to statistics, Catalonia is the one of the most developed, richest and advanced region of Spain.
One of the main slogans of the separatist movements has been the phrase “Spain robs us” - emphasizing
that the Spanish central government receives more funding from Catalonia than returns it, and the difference
is directed to less developed regions. The main voices of such accusations are often high-ranking Catalan
officials and leaders of powerful civil society organizations. Together, these people form an elite that has been
effectively mobilizing supporters over the years to deliver the desired messages to both the Spanish central
government and the international community.

Key words: Catalan separatism, international relations, Spanish politics, independence, autonomy
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2020 Bgemb obogmo 3mEmmbog0GmYLOL 3o3M(39¢Mm9d08 o dob godm obgbgdymds J9Bmy3903s dmgemo
ALbma3Emom gooRgMmo. 30600b6dh0bol 306HMB9d80 bobgMdemngo 3memohn3Mo 3 m39L9d0, Bom dmMol bgdoGohobhymo
dmdmomogdois dgmgtbeos. dmemm Bemgdolb yzgemedg gobbomazo Lgdodogobdhymm 3GmEgboe gb3obgmao,
39hommb0odn 303nbotg 3GM39L900 BoMAMOEIBEY. gu3s69mM0Eob godmymmoL3gh 30doMmmymo dmdEmomdd
0000 bbob 606 o0Bym o IMV30emo d089B0m nym 3ob30hmdgdyemo.

Logommzgemmbmgol bg3oMmohoddo o dolgob dmdENbothg 3mdmMgdgdo HEbm of oMob. dxboBgmobe
o (3b0b3oemol Mggzombgdol LgdoGmogobdhymo FobBMowgdgdNL Y396, oMo Lodo®mmzgemmb (3906¢MoMmyHo
300036 M00L 096 390790 dg30M3gd0LY, PEbm LobgmmaBogm-MHYLgmo aol. 2008 Bemol 393093, GYLyMTo
LogdomM3gemmL MM03g M930mbol EOMY3Z0IIMMAS dWOOMS S M3Y3VEOO MAOEOOMYOHOE ZOBMEIS. MY
bodo®mggemmb 399mbgg3o8o 0330600 YEbmYGo (08 d99mbggzo8o GYPLIMOL) Aotgszs, gbdobgmol 3ohocmmboob
990mbgg93080 gothg doemgdol B893mdgdggdy dnbodoemy®mos. doybgozo o gobbbgoggdgdobo, Loobdhghmgbms, Mo
308989035 gobo30GmMdd 30hoemmboyMmo bg3oEmodnB3ob ©MToL3MO O ol oM 3391tmo Boto¢gds.

33m930L 3900mEMmEMmand dohomoEem oa3Ydbgdymos m30L90603 33¢m93089, Mo ImoEo3L Lbzowsbbgo
L9 360960 m, SboMOh3P®O bhoHool o6ooBLY o Ob336900L godmbobol. ©MbBEddymmo bodGM™3dn dmoEo3L
MHomEgbmdMmog 33emg3oboE, Mo doMomoom gnemobbdmdl bbgosbbgs LmEomemmgoydmo godmzombsgdal,
93Mbm30336M0 3mbo3g3900L 899(339em0 3hox03900Ld O 3bH0MYdINL 6ONOBL.

0339m000A6 ©NIVVOIMOTCI

39-17 Loy3ybgdn gb3obgmol 033gemoo 3608369cmMM300 HgGmohMm®m0gdl BWEMMOL GHmamME 930m3vdo, obg
dob gotgmgdl goMmgm. 3odydgdnmmo ™m3gd0LEod OlYLbhgdym gL3vbgmol LobgmmdBogmlb, ddoMm39emo
393300 - 300mmb 11 300LdyMH 3oL P3933300MgMdS gddDS. 93OXM30L 0o LdbgmMABomMgdo ZobL3YNEOIYMO
00¢h9®9Lgdom ©330MgdMEDgL Lodgmm ¢Hobhol 8993300M0L obobgemgdsl: 0bgemobo, Gmam®i Lodmaom
B9LobgmdBoxm, d9dnmmgdymmo ogm dobo Loy3Ybm3zobo dgdhmdol, LomMmebggmol godmogMgdom, GMIgmbs
3mbhnbgbhn® 93tm3odo 300LdYMZgd0L V3LAHMNNL 39399mbool Robo33emgde LyMo. v3bHEMNL 033g&0sl, 0bgsg
Hmamt(306gcmobl, 96 byGMo LogrMbzgmob godemogthgdy, Mowaob gb 3mb¢bgbHBY doemmo doemobLl dg33emocoo,
39Lo00d0bO, gu3obgmobo s LERMBEIMOL ObLLAHNSMYS Bgbodmm 303806Mb yzgemObonMoc 3913tmowbgb bgmb.

9L3069m0L 03396M00L d0gbnm dgmBotgmde dgho CMYMO oym. 30ybgozo 0doby, GMA 30bdhoeooby o
0Mogmbol Lodgxmgdo dmbodmdmo bogdmMmBobm 3038060, 396 300093 XV LoP3Y69B80 FoghMmnobs, Mommgym
30mgobl 3obbb3oggoymo 33omm39tmmdol Lobhgdo o EVdMY30gdgemo 0bLAHNMHNE0Id0 gooRbs. 3sLhoemool
LOFgBML  396MOmNdGdYmMO  Fobm30L  Lobhgds 3Jmbeoo, boor dmogzotMmo  396mbB3gdmdadgo 0bbhohyEe
003000 39039 0gm. 0Mogmbol Ldgmm Modgb0dg HIMoHMMYM JOHMIYMOE 0YMmBMEL: Ld3YNGmNZ dtMogmbo,
30hommboy®o bogOHOEMYd0, 30eMgBLNG O FSOMEM30. MOMMIY HIMOHMMOL bO3YMOMO Bo?IMToZgoTMINMO
m®m3obm  3Jmbo, MHmIgmbog 306mb3g8mddggdomo mMmaobmgdo 0y3bgb, 3obLOBdM3MO3696 osbobogdl
O o3 y39emobg 30030600, O3MbHMMMgdEDbgb oMogmbol gthmmoobo 3ga30b 3BoMmm3gemmAslL. dbgmo Hho3olb
H9G0dhmEmoymo ImBymds bomydzgmb 330demgsl 3mgzom, MM M9gzombgdn oo v3hMbmMINYG0 NABId9d0m
Lotz gdmMMd6Y0.

XVI1boy360L dmemmb gb3obgomol dmgdgds 390393 30menmb [1-3 0030 969t ddn 39833000690 LogHebggmal
39a30b, cmyo XIV-0b 330¢m08300m0 139em039 96990 (09MOMb0) oobobgmo, Hmdgmog 1700 Bemob bmgddgédon
9L3069m0L 0339600L 39339 939HMNbO O MBS YH0 MO - BIM03g V dHOIMB doogmm.

0Mogmbol LEdgWMIo BogHMIEDID, HMA3 BOHOBaYMO dYHIMbMS OBOLEAHNOL Bothdmdowagbemols godgaagde
9L3069moL  hobhdg oMM 39emMINL 03 Lobhgdol 330000 d0L Zodm0B3930, O3 LowMbzgmBo oym.
oo, XVII boy3nbob Log®obagmo ddmogko (396dhMmoemBgdymo Lobgmadbomm ogm, HMIgmol Hggzombgdo
3960500006 030MHMGIMOO O V3¢HMBMB0YM0 YRENJIGO0 OO ZooRbEOm. 9EV3MbOL Ludgmmadn 8gdeg3oem M930mbgdL
30 BOOOMM 3¢hMbMT0Mo YRBMIdgd0 O 0bLhOHYE30900 3gMbom, GHMIgMMO S30Ma3d 3FOMMN3IM gemoholb
06 Ly®o. 93bhE0ol 03396003 BWIm03g V o6 bzbm gb3obgmol d9m9E o gobodMoby 30dLdYMa0 9Mh339MEMa0n
39Mmmbo ogLigo gb3oby®d ¢obhdg, MHmAgmoi doemgzg Ro30s BOMLYMMMBOBD O dMVgMbgmgdl (dom mEmob
39hommb0gemgdL) @O MM 03¢hMbMT0YM0 YR gdgdLL s 0bLEHOHY30900L F9bo®AYBdSL O330Mms. budmenmm
$0930, L3oGob3oGm 365380 >MBMABEBIL BBgeMN3g V dYEMdIMBN, GMIgmLoE dmgemo 3obdhoemod Psgtws dbotl
0 30MmmmL 30dLdYMZ0, HMAgMLOE dMOgMbgmmgdds oysntgl dboton. oMmbndbyemo odotmoblntgde doemgsg
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30000080Mo M03gb0dg Bemoob ™ddn. 1714 Bemob 11 Lgdhgddghml ®gmodg V 0y&MoOmbads, bobgtmdemogo
ddmemgdol 8990093, 003030 Jogmodo d0Mbgmmby o 3060bgol Bobgzt3PbdymBg Loznmoto 3MmbhEmmmo
LOYEOE EOOTYID.

®39m039 V-b o6 030849000 ob, HmM3 gb3sbyto Hobhob 3993300060 9MINLM30L MTJo vMmOgMbgemgdds dolo
Lodomob3otm 3mBogoo oogomgb. 1707-1716 Bemgddo 396 ,Nueva Planta’bL' 06dobgdgon godmbzs, Gmadmob
30bg0030:m03 9Mogmbol LudgwmBo, om JMMOL 3ohoMBOYH LogMOBM9dT0 yzgme v3hMbmMAoy&o 0bbhodhYEd
39990000 o M@WOE0OYGN, ©0d0bobhGmoEoYmo bogdoLBoMamMgdol gbo dbmmme 3oLhoemoyMo (castellano)
300m(3bocooo.

ML3OMN3360B00 S JoGammboymo gmode

XIX boyp3nbol 306z9em bobgzo®mdo 0Bygdo gL3obgmol 93mbm3nzoL godemogthgdo. vg3MmOMmPeo  yooab
bobgmadboxm  0bYLAHMOOMOBOEEL dboem  9hHO3BY Foowomed, Mobol 1840-50-006 Bemgddo 6 3060330L
30y300000(3 9996ym bgmo. BHEObL3MEMHNMgOoL LEMOMN LodYoemgdol goRgbod ghmnobo dodEEL Rodmysmndgde
13GY639emym, Mo bb3oobbgs ho3ol bot3gdol d9d30cmgdolo s Bo®mBmgdolb 300093 YBGO™® dgh Bobomolgdol
90bobyMgdMmEs. LoygyMo®gdmo, ™I y4zgmody oBdotgdymo 1hgd3gdom 0byLEHGmoomEBoEns dob3zgmbo o
39hommboodn 3090060MHgMAD.

30hommbool  LEMOWAd  0BEYHLHGOOEOBOENVE LMYMOooE dbogmo  bmEoommyMo ®gbol - dGHIYYsdoob
Bodmyoem00gdol Boyngo®o Loxydagmmo. 93obmob, doMbgmmmbadn Yyoemodgds 3memohozmbms o dmedmmabgmo
0bomo oMY, HMIgdoE gb3oby® 3memohn30d0 ogdh0yM dmbobBoemgmdsl 0ggdo.

1873 69wl 9b3obgmol 30Mm39emo MgL3YdMO30L 306390 3MgBoabho 3odhommmbogmmo  gbdhobobemom
®@0gghol 0 dmMmogobn?  gobo. dommg3g 0go dbg3g 30hOmMbogmads, doGOLIEMbgmads @WMHEbLOL3IM 30 o
30Magomdo®  dg330mm0, OMABgMoE gu3obgmol 3MmbLAHNHYE0NL Ggum®mTo goobysodo. 3Gmgddholb dobgozom
9L3069m0 bgdmes 17 ,LobgemdBogmLadL” (BoMNMm 3hMbMBNYMO YBgdgdol ddmby gbhmgymo) d93gaotmo
3mbx39009Mo309m0 MH9L3YO030. HgBMEToL gobbmM309emgds 396 Imbgdmbros, Mol budmemmme, 30MH39tmo
9b390em030L EOLOLGYO O dYOBMBMS OBOLEAHNOL vMagbo dm3yse.

301bg03900 030LY, MM 3063900 HgL3ndemo3ol SGLYIMBS OEbLOBL O6 gogthdgemgdyms, 3vhoemmbogmmms
Ly®30m0, Lo3yMOMo M9a0mbo VIMY300090MOE 9aIOMOM, 300093 IOMbgM OBOJLOMEY. 39HhOmMbOYHo
Bo30mbo0BI0L  0mAobgemol  JoMomgmyMoE,  3ohommbogmmms  93mbmdozndmo  gmodo  (396¢hEMOmYM
bgmobyamgdsbmob §0399dh0obo Mobs3dOMAMMAY, M3 b 3YNE03 H930mbol IG9639cmmMdNLM30L dMBzgd0obn
0ym.

16009OHNLOLHMZIOTM MBEFIOMAMMISL Bghhoemo oglbgo 1898 Bgmb, MmEo gb3obgmolb 03396000
dMEM 3000mMB0900 O39MZ. 30hOMMboYGm0 93MbmMB03YEM0 gemoho IOMEYI300L 3MmMMBbgddo 9gdb3mMEHoob
0 Lotggdgml 0mgdEbgb. HIMohMG0gdol o39Ma30L B8gdama, Logo®ogmol 8g3Lgde  3odommbool
3OmxgbomboemyMmas LodYomm 3eMoLdd EsnBym, HMIgEMO 3me30M0 30860 V3¢HMBM3nol veagbs oym.

1931 Bemol dmmmb 9b3obgmol Igmtg Mglidndemozsdo dbomo 3mbLhohyzee Foomgl, Looy 30M39tmo©
0960 00339090 030hMbmBoyMo Hggombol BomImgabol ogge, ®oboE dMmAg3bm Bgmb 3ohommmbool dogH
03(hmbm3nyMo bhodhnhob d993bo o OdH30(3900 dm3y3ze.

39hommb00b 93¢hMmbmoy&o bhodhnhoL, 0bg3g HdmamMM3 gb3obgm0b dgmeg HgLdydemozol vELYdIML, obobl
o6 3ogMmdgemgodyme. 1936 6gemb gb3obgmdn Mgb3ydemn3gemgdbe o bogombomobihgdh dméol Luvdmdogmodm mdo
o0Bym. 9439460l ©gL30em0 3960 (3960 doMbgmmmbo gobgs. 1939 Bgeml Lodmdogmogm maddn boombomolihgddo
300000339L 3gbgMmoem @MObLOLIM WOHVBIML Fgmoydmdom. BWMEB3ML ogdhoby®o dob gotoE3MgdedY,
1975 Bemodg gogddgemeo. dobo 30Bobo oym ghmoobo, yboghotymo gb3obyMo LobgmdBogmb 8994abs, Lo
06 006LYdgdEL 03hMmbmBoyMmo Mgaombgdo. 030 PFYIN390IENYMABES (39eM3IP0 MH930mbgdnl, dom Bmtmob
39hommb00bs o 39L39m0L 3P HYGYE O CbHMEOYM MO30L9dYHIIJOL - dZNMMIMN30 9690, 30dhOMMboyGO
0 d0L39M0 ©3B oY 096s ©F0bOLAHMSEYM o bdmdomogm Bocmamgdodo.

do0uPM600 ©IFM3MA0NIT® Jb3u63MA0

BMB3ML  ogdhoh Mol  obEYmgdol dm3yzd gb3obgmol gdmaMohomo goModdbo. 1978 Bgmb
30m9dnem odbo 3mbbhodhnses,* GmAmol dobgzomol gb3ebgmo Bocmdmoagbl v3¢hmbmadnyMo Hgznmbgdobgeb

1 Gobierno de Espafia, Ministerio de Cultura y Deporte, “Decreto de Nueva Planta”, https://www.mecd.gob.es/archivos-aca/actividades/
documentos-para-la-historia-de-europa/nueva-planta.html

2 La enciclopedia biografica en linea, “Estanislao Figueras y Moragas™, https://www.biografiasyvidas.com/biografia/f/figueras.htm

3 La enciclopedia biografica en linea, “Francesc Pi i Margall”, https://www.biografiasyvidas.com/biografia/p/pi.htm

4 Boletin oficial del Estado, “Constitucion Espafiola”, https://www.boe.es/legislacion/documentos/ConstitucionCASTELLANO.pdf
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99900306 LobgmIBo@mL. 93dhMbMBngdol dg9d4dbs dndoMmmyemos, dom JmMob, obgmo Mgzombgdoly Immbm3zbgdnl
oLV 300ymBoeMgdmo, Lowoz bgdoMohobhymo geddomogdo dmmoghmod (3odhommbos o Bob3gmo), Y
00039 ©MmL PBGY639mmymaal  gb3obyMmo LobgmdBogmb 9HMobMASL. 03039 3MbLAHOHYEE0L dobgz0m,
000MPYN 93hMBMB0YMH Mr930mbL, Fom Mol 3o¢hommmbool, v3hmbmdoymo bhodyho gooRboos, PBEY63gmymn3L
LEFOHNMIIM03 LOXWYI39tmL BEZOENMIM030, B9z0MbYMo Lddmozh™MIM LHMYIHNOIdL RsdMYseMdgdSL.

JM@®HO0O 33IMOL IMI

9L3069m30 gIM3MOHNOL EVAYSMYINL 8930093, 3ohoemMMbosdn Mggombymon ovMAg36gdn 1980 Bgmb
30000Mmo. 9MAg369030 oo Y30Mohabmdom godoMmE3gdnmads JMMEo IPJmmads 30¢hommbool dmozhmdol
369500096¢hob 00603c0gdmde 2003 Bemodog, 23 Bemoo 8g0bo®mBybe.

399meobo o 3obo 3momoEol 0EgMEMMaNd 30¢hOMMMboYE® Bo30MboMNBAL 9yMHEbmImMm, ™YL
Logomme, Lg3oGohobhymo gobBymdgdo & godmysmgbos. bozymoto 3086900L obomBgzow O F9HhOmMboyHo
03008936900L 303mboM30d9dmoE 3Pgmends MmGo doGmomoo d9M39hob - 93mbmdnzy®o bodomobs o gbob
309mygbgde onbym.

3ngmemob  33ommzgemmds  ogdmbzs 1986 Bgmb, gL3obgmolb g3em3ob 93mbmdnzyt 30330630
(c093960090m0  93rXM30380600) Zogh™m0obgdol 39Momeb. ©Mbodbyem dmzmgbol Gmagm®i 3memodozno,
obg 93mbm3oznMo 3603309emmdd 3Jmbeoo - gb3obgmdo ™mo30 osMBos LEgMMEIMMOLMm BmEMSE3SL O
006039006Hm39 dbmxmemomdo 3080botg 3m3gLbgdol dmbobommyg gobo. 93Mm303806m0L g3mbmdnzyMo dod&ol
3obLbo ogdomo vobobs g394bol oLy Mganmbgdol gobznmomgdody. glidobgmol dmemoob dos 3Gmeydhdo
39hommboob Bogmo 1988 Bemob 8990093 18%-b o6 Rodmb(sogboo.®

93Mmbm303y6M0 3030GmYmgdol goto, JmMEo IPgmmds Mgzombyemo gbol dododo LgGomBymo
H9xnmM3g00 gobobm®mEngmo. 8900930 8010309300030 003mMABY - 1991 Bgemlb 30¢OemMbooL Imbobemgmdol 68.3%
399demm 30¢hommboyMow buydoMo, 2003 Bgemb 30 - 81,6%-L. ©

Jm&O0 399mob bo3ombogmobihtho o 3Gm 3odhommboy®o 3mmadn30b 890093900 J0bo Bt m39emmINL
obobGOYMUL 633060 obo. doMbgeMmbol v3hmbmdnydmo P6039GMLOMIHOL 108089 ooMLgdYMmO ,LmEBodEYO o
3mmoh 0396 39(3009M9d0m0 0BbhodhHoL* 1991 Bemol 33¢m930L ImMBS(3939000m, dodm3nmbymms dbmenme 34%
13960 3boGL 30hoem™MbBo0L OIMY300gdTMIL, 50% 30 9.7 bLdebhghgbmo JmMEo 3yIgmemol IdoMm3gemmdNL
dmemm, 2003 Bemob dmbo3gd900.8 3odm30:mbggdol Bo6m3mgdnl obhmModo, 3ohommmbool odmMY300090emMINL
AbyM390m0 30(hOTmMbogmgdl Mo3b3n 306390 goudhmems LudoGmob3omm V3Gl dJmbgmo GoEbalb - 43%-
43%.

333M0OL 393430VMITB0N 9 bA3VMHVBNBANL VbITP(0 BIIMY
39(hommmboy®o bg3oMmohoddol vboemo dhoemmo 2010 Bgemb onBym, Gmd gudobgmob bozmbbhodyizom

Lobodommemmd 2006 B9l odh 3039090 Lhohadob Modgbodg Tybemo vMO3MBLANGYEYMOE bLbm, dom
dmmolb 30thoemmbool, GHmam®3 ,9M0b" Robobgdmo 3G9590msdo s 30¢hommboy®mo 9oL, HmamMi Y3oMohgbo
9600 bhohyLo. v®badbymo 3ooBY3gthoemgdd o 2008 Byl oBygdnmo B3bobLMmO o 93mbmB3zyHo 3¢h0dabo
9L3069,80 LomvzobME 396MgoE 3odmygbgl bgdoMmodhnbhyemads doegngdds. y3gemody 3obdoymgdyemo dmzemgbo oym
2014 B6emolb 9 bmgddgdl godotmmymo 9.6. LozmbLymAHOEBoMm MgRIHgbEYdo 39hoemmbool odmY300gdemmdol
99bobgd, H™3gemo(s 9b3969m0L LO3MBLEHOHYEEM LOLOFIMNEP MY 3GV 3MBLEHOHY3YOS Lzbm. BobBn BmboBEMgMdS
2 305290 o0od0063> doogmm, GMImob 80,76%-00 3ohoemmbool odmY3000909cmo LobgemadBogmb Bggdbob
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36m39L0L 9¢ 3390000 (30000WMIED9L, HoLOE LoLbeMNobo Bgtho39d900 ImM3yY3s. OIMY30IdMMAOL godmbowgdal
33009emmd0b b3obybme, Lgbohob MObbIMINM, gL3o6gmML (390¢H MY bgemolyasmmgded MHgznmbdg Jothodotmo
305M0390mMAd OO3YIHS: 3omMo30LYBMGIN 0d60 10653 IIMB0OD 39¢HOTMbooL 3R980090h0 o FMOZOMAY,
©ombm3b0em 0960 30eModgbdo o onbna8bs 300dgmo vMhRg36900.

©obd360b 303030

300hommboy®mo  Lg3oMmohoddol  BoMmAMIMOL  obhmGoyemo  Logydzgemo  gL3obgmol  Bobhob

099330006 gmdobmgol 0Gdmmol y303906gds. 1707-1716 Bemgddo gLb3obgmol dMdmbo dgmol, @903y
V-0l 3096 3odm3997emo 06 dobgdgonm 9ogmbol LodgmmL, 3om dMEOL Fodhommboydmo LogMommgdol yzg9emo
00LhOHYBO 3ongdaco. 300093 gm0 308980 gL3obgmol Ludmdogmogm mBobe (1936-39) o 39bgMmomo BGMOBLOL3IM
RM63ML 33O M39emMINL 3g9EM0mdo 3obbmM309emgdYmo 9bh030HOTMBNYMo Mmmbobdogdgdoo.

301bg03900 oLHMMoYmo Lowydzmoby, 30hommboym Lbg3oMohodaddg Bggezmgbol doGomoo goghmGo
LBmMMgE oL 3mmoho3gMo gemodoo, GmAgmog 1980 Bemol dghg FoGmmogh v3 Mggombl. JmMmeo Iygmeno
23-6emoobo  330mm39emmdol  3obdogemmdodn  BoE30MbomoLEHYG® 3memohozol dhoMgdws. gmemol Jsémpoob
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308063030G Ym0, LEMMOE Zom3momo Bod0Egd0m gbodemgdgmos oM 3399mmo Bo®mBohgdol dombBgszs. 939
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©mgobom3zolb 06xam®AdEYM hggbmenmgngdol gai3gddoobo godmygbgdol goMgldy, bgdelbdogtm La3ghmdo,
36083690mm3060 3GMamgbol domBgzo 3Moddhosnmom Bo®m3mnagbgmed. mobodgopdmag dbmammomdn 5.67
doemootdyg dgho ImdomyMo Hgmanmbol dmabdomgdgemos. dgbodedobor, by y@dm 3BoMmeod dmmbmgbo
dmdomy®o  93cm030(30900L godmygbgdody.  LBmMgE dohmd ym3zgmE@OYMow 0dMEgds domo IodyMo
Momeogbmdo. d086g9LoLo30L ©3cMm030130900 JBM® LEMOGN gBod WOOMM dYOHMENLMVE obY30380MHgdeMC.
0dEo oo Jgbogddbgmo boy3zgmgbm Immodmm®™mol sMAgz0L Bgliobgd goobyzghoemgdol domgde oMz oy obg
dod¢hoz00.

603MmA0L  30Boboo, gobzabogmmoe  30dG0EYeme  dMdneYMo  3MmgMmodotmgdol Bgbodimgdimmdgde o
6omIm30806m v dganmeool P30Mohglbmdd. 3mdmmonmo 39mmeoligob 3obbbgoggdnm v3 MmmL vt sMob bodotmm
o9mgb0dg MY300090gemo 3Mmgddol 8ggdbo Lbgowolbzo m3gMmopogmo bobdgdobmzob. B3gb Vgzzndemod
30dMmoymo 3g9ommeom 89340600 dmdoemy®o 03¢m030(300, MMBOL ghmo 3mENMo doB0wob bm®mEngmmogds
3993900 439cmo 0bodgmm3ag Imdaemy®d m3gMmoonm Lobihgdody.

1o3396dm bodysgde: bRMGIoENYMO HbmEMMa09d0, IMBOYEM 83003530900, 300MH0EYO FMdINEHYMHO
3hmacmododmgde, mobodgdmmag hgdbmemmangdo.
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Hybrid mobile programming capabilities
and modern challenges

Giorgi Kakashvili _
Doctor of Engineering in Informatics
Georgian National Defense Academy

Abstract

Today making significant progress is virtually unthinkable without the effective use of information technolo-
gy. There are more than 5.67 billion mobile phone users in the modern world. Consequently, there is a growing
demand for the use of mobile applications. That is why their total number is increasing daily. For businesses,
apps are a faster way to connect with a wider audience. However, deciding on the best platform to create them
is not so simple.

The aim of this paper is to discuss the possibilities of hybrid mobile programming and to demonstrate the
advantages of this method. Unlike the native method, at this time it is not necessary to create several indepen-
dent projects for different operating systems. We can use a hybrid method to create a mobile application that
runs from a single code base on all modern mobile operating systems.

Key words: Information Technology, Mobile applications, Hybrid mobile programming, Modern Technolo-
gies.



ddbu3du ™0

3000000069  hggdbmmmann®o  3ob30moMmgool  d9ndi3g3ode  IBMEgLds, Mobodgdmag  Abmaemomdo,
LoBmgoEmgdo  obogmo  godmB3939d0L  B0bodg ooygbs.  Mgobomzal  0bxrmEmAoENYmo  (Hggbmemmangdol
90399hH0obo 3odmygbgdol gotmgdy, 69d0Ldngém baggemao, 3603309emm3060 3B MgMgLiol BomBg3s 3Mogdhoznmo
Bo®mImyagbgmos. yzgeme ob Lozgmg Mo HgdbmmmagonMado 3ob30motgdod dmazohobs, dmBymdommmdgdo,
36maMmodgdn, 393n3o39d7emos o godmoygbgdo bbgoobbgs 30860L gobbobm®mEngmgdme o 3GMmdmgdol
30000b06Y39h o0, HMamMEEVY, 30gdM0MOE: 00869LOL BMMbm3b9d0l IMa3tMgdy, h1MBIoL 3ob30mMOMgdY, dboemo
Lg®30bgooL 8994dbs, ™ododgd0L, bbloolbzs H3ol F0booMbL 93em03030900L doBmegde dmabIotMgdmgdobm3zol
o bbg (byMayemodg . 2020).

dmgagbLgbgdom, ™I gemaddhmmMbymo 3m3gM 00l doBoMmo gem30lb LoLEGO®Nm 30motMgds, 09dbgde vbomo
3m33060900, 300 dmMob Lho®Ho3g00, Mol JggaooE doBoMBY 3Mb3YMbEN3 dboem Lodomemggdl doombBoo.
0990006 3odm3nboMmy, yggmo 3m330000bm30L gobo vYETgdgemn, ™A Roghmmb 0bhgMbghdo o LEMogL
300630006mb b3d YRO™M O YRGM 39¢) IMIbIVMJOgIL. Mgl M0mMgaob y39emo ddd0obo BEMAL Lot HEMEU.
9990006 3o3m30bomg, 3mdomy®o 3hmaHmHodgdo gobeo Imbobghbgdgmo gde, oy39380M g YR ™M 39t O30l
0 306300060 Mm PYHMN0gMNMBZI0 30 H YOG dmMBbIotmgdemgdmob o 3¢0m09b¢hgdmob ( Angelova 2019).

39Lo0Vd0bOE, Yym3gmMEMOYGOHOE 08MEgdd FMNMYGO 9303030900l 930 MHomEgbmds. d08bgLobm3zol
930m030(30900 YBO® LEGO®O 3gBoO BOIOMM OYOHMENLMOL OL303806MgdMOE. MY oo dgbogddbgmmoe
LOY39m9bM MO BME®T0L vOHR930L gLiobgd ZooByY39dhoemgdal Jomgde o3 0y 0bg JoMmhn300, bdoMo goboboemgdo
bbgoobbgo 30600b¢hgdo, Mmamtoss Native app and Hybrid app ©939¢mm3396¢0. LEMMo 306H006¢0L dghRg3
©9M3000907m00  bbgoolbge oghm®mBg, dom JmbMob: 3mgddob 3900900, 3GMgdhoL d0ns9he, SGLgdYMo
3196000L godm300emgdo O MHOE IMo30M0o Lddndbg vyohm®od (Lythaymodg g. 2020).

M9LEMIMINm 333560930L PYIGV3eMglmds PY30Mohgbmdsl 960493L 30dE0YM dMdTYEM 3B MgEMOToMgdsl,
000300 gm0 3mEYM0 d9B0ob Jgbodemgdgmnd 83¢m030(300 gogd30L y39emO dMmdoYE M3gMsE30m Lobhgdody,
9L 0gbg0o Android oy iOS. 30dMoEymo dgmmolb 3odmygbgde 0939tmm3ghgdl PYo30emgdL v3eM030(309000L
399360L, dom Y6930 Fomemme ghmo 3mEol g yzgme Lobol dmdomy®o 0bhghigobobmaol, Mo dbg3g
06393L LedYJom EOMOL 93MbMBT0U.

d0&m001o00 60600

HmEgboi Loyde®moo 0303000l d994dbodg, 03 MHML 3MMma®modol dodo gobobomgds dotomowow m&o
303900 3mdomYG®0 M3gMmoEoymo bobhgds: Android o iI0S. gb mGo YommHImbsh3m dosbyzgho begds dsmo
3m3Pmotmdnl, 9839dhoobmdoby s dmabdomgdmmol  3304ymazoemgdol  gom3omobBobgdom. mydEy, Loghomm
©oemgdd, Mmool 6060393 1dghabo ©odoobo ©agdo, oMol ob, my Gmadgmo m3ghmogoymmo bobhgds Pbroo
006mRgLb - Android oy i0S. 30639tmo dobmpogo godmbogomo, Gm3gmBgi 890demgdy 0godhmm, oGl mMosg
3o BmMHIoL g mnOmYmo© 8993803900, 30gMod 930bm30L y39emob bo33oMobo doPsgho oM od3b. o3 MmL
90m0 93¢m039(300L30L 0gdbgde MM EEIMY30009d9em0 IBmgdho, G™ABgmoi dMob eboblgdl o GOHML.
0060390060m3g Ludyo®O®o IMEITYeM IO MIMYTSL FoM B30 ZoogMmol Jgbodemgdemmds ogdsb. R3gb 89g30demos
300600 39mmEom 893936000 dMdoMG 93030300, GMAMOL 9HMo 3MEYGO 00B0EOL bmM30gm©gdd
3093900 y390m0 10b03gMHm39 IMdomyM Mm3ghoEoyem Lobhgdodg (Enihe Raphael 2020).

300600010 IMI0NYMH0 53¢M039(300L 3OMgIho 06ygde 000900 O ©3 0¢egoL HgoeMBo00LM30L vY30M9dgMo
3mmbm3bgdol 30Boboby o 3MEE69d0L gobboBmaGmom. 3hmgddol ghm-ghmo 3mozoMo o Gmymo Lbozombo
36mdmgdolb 000960 0x030(3000. 3MOgds LEMMOE Yoo d906mAgL, dybhoo Yoo 0ymb BMGBYMoMHgdYmo O
dobo gooBy3ghobmazol oobsbmb obgmo v3mE306g00, Mgl y3gmobm3zolb dobomgdos. 3maddhdy dndomodl
316000 o ©oLBBYNLNWL ELBLMYMOIY gowolb 5 dotomow gho3L:

o 3mb393bnomodoins (bhy®ohggoob 898y83900);

*  30306396Mmboemmd0L 3ga30bgde (vbogmodo, oa93d30);

o 03em039300L ©0Bo0bob d93180o3900 (UI/UX);

o 3Ohmahmodymo ndknbzgmymazs (App Development);

o HhabhoMgdd o 3odmg394bgoo (obgMazs, Mmobbemgdd).

3M639390em0B0300 - 3000 FMdEYMO IO MaMHd0L gob3nmoMydoL (939emm3dg0H0L) 3B m3gbdo
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30603900 0 Yy39cm089 3608369cmm30600 LEMEO 3Mb39a3300L O Fobo BgoeMBo300L dMmMbM3b900L RoBmysemndgds.
030303006 LoByoLo VBoE0BO PO BgoEe3gl Lodndby $3xEL gobLoBM3MmLL, Ji3930L dmEgmgdL o 30BbgdL.

00806996mboemmdol gagolgdo - v3tmo3zo3008g9 dmdndoszg 3nbds Pbo oblbodmatmml ™y Modwgbo
30806396mbogmoo 3GMggdhob gobbm®d309emgde. 1339 300393¢ 10BN 3G MEYIHOL 306 35LYem0 dmgemol o
©9homyMo gbz08900L bLogydzgmBg, gbodemgdgemnd 93eM030300L 3MbE39RE0L Hadbozndon Mgomodgdowmdnl
030030m0 obobgo. 3 9ho3dg Pboo Bgamobiogh my Modgbo gondemgdl gb v3emozoE0d 3MB3YM9bE0SL o
090096000 096900 09O YMO doBOMBY.

93¢m035300b 0Bd060b Bgdydoggdd IMIbIMGOMOL 0bhIBRBIOLOL BO0BOL BMETMIdS dG0L Lozdome
Hoymo 3GOMEgLo o dmoEesgL Lbgowolbio MmBobdogdol. 1nbo 890gdbol ©3tmo3oE0L 0donbo, HmAgmos
0603060907900 Im3bIoMH GO0l godMEBENTgd0OB, L 3oM39eMoLENBIdYEMO 096900 IBIVZOEMO 3MBEIBE0S O
dmboBgoo (UI/UX). o3i300m909emoo Lodyndm 33930 dogch d939803009L 060003000700 M3, dogmed dsbdo
LgMMO O3 0900L FoMH030 0BOBYMO dD030900, MmO FMTL3sMGdgA0 & Zo3MOB30mL FoYM3393cMB
9oyt 3603369cmmO089. 0BO060L Bgdm3v3900L EOML 9hm 9H M0 PFNO3MgLins dmBbotmgdemol godmzomgdol
30030em0bB0bgdo. Bemgdnl 3obdogemmdedn dmadbdotmgdgmmo dmgtMmam thgdbmemmangdol o mogzobo dmddggdgdom
300bodM3Mmo bbgoolbgs goghomm. Bgbodedobs dbomo 3Mmydhob 899360L o MgoemoBoiool ML Yoo
0gmb g3obbodma®mymo gb godmEomgds Homd dmdbdodmgdmgdds & 0gthdbmb obzmdmmdmio (bLydaymedyg 3.
2020).

3GmaMmedymo P8GY639emgmazol 9ho3o ool yzgemoBy Lo3oLybobdzgdemmm, yzgmedg FGMBoGHg3ow0 (O
g39modg oMo 3MmEgLo. 98 EOML ©939mM3gMgdo 3obobomoggd ™ dglbodemgdemmdol: 30dMoEym o

H®O03079m 390mEL. LEM®O 30600b¢H0L BgMAg3s OTM 30N YOIMO] BOIJHMEBY, HMIgEO3 030303006
9994360L EMML PbO 3o30:35mEbBObM™m. dogomomo 3Mmadhol 390900, 3GMgdhol doy3aho, ML
3196000L godmzomgde 930 ™My 03 (HagbmEmMmgnolmob 30doemmgdom o Mo Fmogz0Mos bddodby oyodhmMos.
006039006Mm3g9 3339609000 YIGO3MLMBS PY30MOHILMOGL 60393l 300G FMdoMYM 3B MaMHST0MHgOVL,
o300 9Mhm0 3mEYM0o d98000b domoob dodhogo Jgbodemgdgamos 03em03si30 gogd3oLb yzgme dmdoemyM
™39Gmoi301em bobhgdedy, 9b 0gbgdo Android oy iOS.

LBMG Y 53 P30GMVHILMONESL Zo3MI0bOMY 30dMH0EYM IgMEOL godmygbgds 939emM3ghgdl Yo30emgdL
930030309000 8994abob, 3o, Y6930 dbmemm ghmo 3mob sBgGm yzgems bvbol dmdomy®o 0bhgdhagobobm3zol,
o33 01939 mo30L btog 063931 LodPIom MHMOL EEBMZ30L o dgoMgdnm 30y doysgdom LOHYmYMBOMO
3 mydhob 3994a60L. 3006000090 3900ME00 ©3¢M039(30900L 3g93bo vM0l dmdomYMmo IGmaMmodoMmgdol doamado,
03em030(30900L 8993803900L 3G M39L0, GMAgmoE LodPomgdol g3odemgsl 893936om o 3odm3o939ybma obobo
dbmaggemomdo oMLY 6900Ldogtho FBoMIMgdmol 69gdoldnge dmdoYMH (HgmgmrmbBg. doybgogow 0dolbo
mm3 gb doamdo dMOE MY obg vbomod, ML YoIM30 3M330000 Jabol 300GM0EYM IMINEYM 93¢0 3030900.
090300MH MY dmbb0dbo300 0boE, ™A v3 Fodotmmymgdem 04dbgds PYodM30 Ludyndom RomAmMgdn. do0 dmtab
9 m-9mHm ImB0bogg 9ganmb 030390 React Native. ob 060l 30mb-3emohmMHIyemo bodydom RotmBm, HmMA3gmos
o0bgthgs Facebook-ob d0gé 2015 Bgemb. dob ogd3L PodMoz0 ogdomo dbodg Gob botidgi doemgzg dmodmao
3m3Potmdd o gobs LoY39mgLlm 0bLAHMYAgbH0: 93MmbmBoy&a, oLBHOdYMO s 303B039M™M0 ©3eM039(30900L
99L0gabgmo (Amgmagodg gmBo 2017).

React Native ool 3gmohm®adol 0g3dbmbhozn®o goobyzghe, Mo 090L 603603L, MM dob ot vgd3b Mondg
39380600 306309 IO BMGALMOD o dgodmmgde godmygbgdym 0dbol ghmBg dgho ™m3gMOE0YTO
Lobhgdobmzol. React Native 939cmm3gtgdo B9hgb ghmm 3mEye dodol JavaScript 3mob godmygbgdom.

omabomgmdnm React Native-ob bvymo sédodhaddhndo 9dygotgde bud doGomow boyhgbl (by®. 1):

» JavaScript Thread, gb o®ob owaomo, ULoog dmgmo JavaScript 3moo gobmosgLgdyemo o
3M3300m06HgoYMO.

* Native Thread, gb o&0b og0omo, LooE ddMOMoYMo 3mwo LMYmEgds. gl 3MI3Mbgbho ©3y8o390L
3mdbdomgomolb 0bhghaagobb o PBGYB3gMmymRL 3gnghbgdgemm 3mAybozogool JS 0gdobmob, Mmegbos
03em030(300L LdotgdO 0bdhgORoLOL gobobemgde, 3dmMIMOYGmo BYPbJ309d0L god3zgdo s o.8.

+  Shadow Thread, 9b s®0b 50300 Lo 3O3MMZMYIO B3eM035300L FobeMOggds. 0L Zotoddbol flex-
box-0b gobemoggool, nm3mob dom o ©3B80360L ©3¢m030300L NBbHIMBELA0. dobo LobgemBmgdes Yoga (Gallego
2020).

58



1S thwead.
o
React . 0 LN

Ty, 1. React Native-ol bfweno stdodnddms

0y 39M3aoE 303300009000 React Native gobemoggdol, o30bobogm, Hm3 0go 0ygbgdl bol 3dmdmoy®
3mEYmM9dmob 3m3Y6030300bm30L, Mo bdodoe Jabol Mogl, GoEadd vd MMy Fbothmgd o6 0oL 9HMIVBgMOL
dgbobgd. dLgmMd 3GmEgLds Jgodemgds 8994abol Bglcyemgdol 89d3my3900, GOE YobymBomoE 03mgdgwgol
dmadbdotmgdemoly godmzoemgdobg. React Native-b 3939869cmgdo Mhganemotymo BoMoagbgb gobobemgdgol,
MmIgemoz 30860 0bobogl g39tmm33gbhol IMM39LOL godoMdHnggdob. Yobemglio odhodyMo gobobemgds dmbroo
2020 6emob 6 03emoblb, dmegboi Facebook-0b gnbodo 8g330emo 8930ma0L, gomMmboemgdobo o Jy&bogmol
d;gemo bobhgdo gobobemgdyemo LogBox-0b obgthagzom.

dogmo React Native LoBmgomgdo gemmegdo dbogmo o®dohaddhn®ob obgtasol, Mmdgmoi dmodobl
3608369cmm306  goyndzmdglgdol, Mo goodomhozgdh ©939cmm3agbhol 3GmEaLL o gobol 3oL yBGO™
dmbobg®mbgdgeml yzgemo dmboBogmg dbomobmgol (by6 2).

Shadow thread

Rendemr Natlve ul

Co«qa
Generated interfaces

Lwm6a. 2. React Native-ol sbaemo s6Jodgddms

obogmo otdothgdhuco dma3z39db 69d0Lbdogto JS dMozolb godmygbgdol Bgbodemgdemmdsl. JavaScript mgdo
oot 0gbgdo 30ddyemo JavaScriptCore-00b, o3 Lodyoemgdol dmgagdm godmoygbma bgdobdogho domomo
botobbob JS démogo. React Native-ob bgemobogmo otdohgdhn®ob ©obgtmazom, boo mobomeb smadmogbzthgdo
0 Bobo33emgdo dbogmo 3m33Mbgbhom, bobgemmBmegdom JavaScript 0bhgéagobo (JSI). JSI-ob Boge dm¢oboemo
300093 96m0 P30M0Hgbmds vMob JS domgdoby o 3dmdcmoy®o dmeyemgdol dmgmo bobgembobogos. JavaS-
criptinterface-ob obdotmgdoom JS-U 8g9demgdo Hot Objects-8g Bomomgdo o domBg gmmegdol godmdobgodo.
3ol obg3g9 99690 LogMmm L3YNEIINL 3MbE39IWEOY, GOE LdYsTgdol Fobzgdl 3dmdmOYE dbotgl JotMo30H
©00Y39330009b JS mgdob. 300093 gm0 Lodagdgmmo, MHmMIgmbos dbogmo React Native 963c0b bodmgomgdob,
060l 30em0obo 3Mmbhmemo 38mdmoyt dmEYgddg. 93eM030(300 godmoygbgdl dom dbmenme 35806, Mmizo gb
LogoMmmo, boE3OE 030LY, MM MV300006 3o1nd3zol yzgmo 3Mm33mbgbho (Gallego 2020).

Fabric do®omoo otob Ul 996935960b bgemoboemo otdodhgdhato, HGmdgmois goMooddbol ¢hgbogdob
®960ob bogdol Lodommgdol oMIMEbMmol 3Bom. vbogmo doamds LOBYOEgdSL g3odemgsl d939dboo Shad-
ow Tree 3oGodom C++-80, Mo godmob393L 3mmigbol LELEGOMIL o VML 3MB3MgHYTo gemgdgbhob
308mbohobo Logomm 6d0EIINL HomEgbmdsl.

React Native o Native 6o60¢mgdly dmeob y6y3gdo 3m336030300b PBGY63gemLoymae, Facebook-0b gnbooo
00909000 3PJomdl 0bLEHGHYABbHBY, LobgmbBmwgdom CodeGen. ImboemEbymMod MMo 3306dol Mo3LgdoEMINL
03h™Boh0do300 o domo LobgMMbBOE0S. 9b ggbgMohm®mo gobbodmatogh TurboModules-obo o Fabric-obmgol
Logo®mm 0bhgrxzgoliob gemgdgbhgdl. gb gobobemgdo godmMmoEbogh 3mwol YOO gdol O30T gdemMILL MMm03g
do30bm30L o IMLEEMEByMO PBMYDB3gemYML gemyso Lobdmmbodosoo.

09 1339 339936 399360cmo ©3em030300 30dG0EYMO dMdnYMo Ihmamodotgdom React Native-3g 306a0
080030 0b oML, MMI dbommo vMJohgdhn®olb godmBgbolol o& og3d40tMgdd FMgmo 30303000 goEOBgMo
00300006. 3bmenme LogoMm 040900 dbogm 39GML0sBY gobobemgdo o Jmgmo 130 V3HMBOHYMO® 3oEONDS(33eMdL
obogm oédohgdhycody. 93Mogoe, 39330dmos ©o30L3360m, HmMmA3 React Native-ob d3mdogoemo bozdome bomgmos
0 30LmOb g mo 30d0M0EYMO dMINEYGO 3MmaMmedomgdol 8gbodemgdemmdgdogs.

59



©JybJd360

09009600003 3MOMYE 53¢m030(3090L 3603369¢mM3060 HMEMO P303000 0086gL LEdYoH ™0, I39eMM3gHgd0
o MM3obodo309d0 y39emo Mmbal 0ygbgdgb o3 dndocmmymmgdom boy39mgbm dogmadol 3m360d0, dogeoad domo
199hgbmdd  o3bmMO0gEmHGAL, MM3 ™MM03g Fomaobl, GmamME 30d0GMmoymb obg3g FmdmmoyMl, od3b ™mogz0Lo
000090000 S YOOYMB0mo dbotggdn. mgbmgmdom 3m33060900L0m30L YBGM 3033039 godMoyythgdo
300600010 3MI0EYMH0 IO MaModothgds, MOwaSd 9hmo 3mEYGmo d980ob gbodmgdgmos ©3tm030(300 3o9d3oL
g39emo dmd0myMH m3ghoinyem bobhgdedg. 300M0Yymmo dgmmeob 3odmygbgde, Podtw30 OEYdI0MN 3MA3MbgbHOL
30030em0bB0bgdom, 300 BmEMob Mmob o BobobLgdol 93mMBMBNYMHMONL bo®mEdg, 3m3306090L PYo30emgdL
03¢m030(30900L 399360L. ©30300OHMYMOE goblobogmggemos YBGO™® dgho Lozombo, BGMBMYdE 3938060900
NoBRONbMYILMOb, 0b¢hgaMoEolmod o  gobobemgdolbmob. ®mydEy  3gML3gdho3gdo Mobog  33000308mMAL
300600 ImdoemyMo 3Mma®modo®mgdol ghm-ghmo dmompm®mads React Native obommo sbdohgdhatol
LYo gO0m, Fowoddol y3gmo 03 IOMIMYTOL O EOIMIMNgdol GoboE ML ©939emMM3gMgdn b3gdnvb.
3006000900 03¢M030300 96 dGM0L dMONEMYYGO v3e030(300L 89378539000 300093 9P gBo. 0l dMOL dg3toc dgho
HmIgmoi HEO0E0YMo d0amdowsb goblbbioggdom 0dmgszs 300093 YBRGOM dg¢h Fgbodemgdemmdsl, GHmame3
3m33060900bm30L  dbg39 VI39MMIgHYILMZ0L.  FIMdoEYMo  v3emo3oE0ol Jgddbs  dndtoymo  dgmmeol
300mygb90000  godMeolL  botmolbbl, 3MmEYIhommool o 8909306Hg0L  MoMgdYmgdol, GmAgmoz YBGO™
0300mboRobm 0gbgde dmdg3bm Bemgddo.

303(MY36363C0 OOIMHOBIMI

bynfgnmadg 8., 30399300 8., 8oMBnsd30am0 g. 2020. Amd0mMYM0 3303530700l ©39emm33g6E 0L Loxyd3zmgodo (Java,
Android) . domabo: “BEY-L IT 3MbLaEG0banl 3g6&Mn”.

Amgms3sdg gmhs, BMsbagnd3znma sthhom, byMaymasdg gns. 2017. dsmm3ol Lonbxrmmadsgom LobEYBx00L Es3Mmamsdgdals
300Mmonmo &33dbmammangdn s dmbsigdoms 3969x836@0. mdomoabon: &gdbosnmo ybo3zgmboGado.

Angelova, Nadezhda. 2019. “MOBILE APPLICATIONS FOR BUSINESS.” Trakia Journal of Sciences 853-859.

Enihe Raphael, Joshua Jimmy. 2020. “https://www.researchgate.net/publication/342134953_HYBRID_MOBILE_APPLICATION_
DEVELOPMENT_A_BETTER_ALTERNATIVE_TO_NATIVE.” https://www.researchgate.net/. 05. Accessed 9 21, 2021. https://www.re-
searchgate.net/publication/342134953_HYBRID_MOBILE_APPLICATION_DEVELOPMENT A_BETTER_ALTERNATIVE_TO_NATIVE.

Gallego, Rémi. 2020. www.medium.com. 05 28. Accessed 09 22, 2021. https://medium.com/swlh/react-natives-re-architecture-
in-2020-9bb82659792c.
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3m0dgmyemdo doboemgdds dgomBogl ©odnobol 3bmgmgdolo o bLogdoobmdol 3GMmogdhosnemoe y3gme
Lg®™Bo. E®IL 3 ,,39000m0" FoboeMgdol BaMomdd JodoyMo 0y domEMgoYMo VAL (9gacMows300L)
80306mm, gobobogmgds bgMomByem Logtmbgw goMmgdmbomazal. dgMoo 3mm0dgmymo botRgbgdo doymadgmmo
bg900 93MMM30YM0 M35mLOBMOLNM. 930h™m3 30630000 gd0L MbodgMm™m3g 9tho3dg, 3Mmendgthmgdolb Jodoobo o
$990memma00bom30L 3603369cmm306 303mB393900 0930 LMo Fobogmgdol Bggdby, HMIMgdNE IFMOOMIOI00
0 ,3096g0006" O30LMYOYMO BWPbJE0oL gl gdol 89393, 096900 gb 3g0E06Y, 0670bg0d MY dOB0bol
Logdnobmdol bbgo Laggdm. mgobomzol 89ddbogmos o Y339 3MAgMEYOELE Bo®mBothgdymos vMoghmo
30mE9aMoMmgooo 3mmodgho (03), GmAgmms PIgHabmos gobgnm3bgds 3mmogbhgdmyem  3moll. d3-
ob 8900069000 obogmo BoMIMIoEagbemgdns 3memndghmgdo d9bgde030  -5306mBYo3900L LoagydzgemBg, 9.6.
b0m3039h039M0 3men0dghgdo - 30emgdol Lobmgdydo vbommzgodo.

Ldhodhoodo gobbogmymos 3mm0dghymo JohGoEoL odBogds, dobo domwgaMooEool 33tmg3o o dob
Loggyd3zgmBg 3mm0dghymo 3m33mBodol ©ddoEgdol (Hgdbmemmgns. 3mmdgdhymo doh®ops BoGmBmowagbl
2 3me03ghmob botgsl, HmIgemmo Mm3hdomyMo 3mbgbdhMmozos 39MmRgymm 0dbs. dgbBogemoem 0gdbo dodhMoob
093MOO(300 MHMZMM(3 09690603, Sbg3g MOOMMOHMMY J06HMd90d0. 93 30360t godmygbgdyem 0gdbo dybgdto30
60000g0 o bmzmb 3m33Mbho. dodhMoEol dagMomde d9a3sbros bbgoolbgs pH-0b 30306 m, Bymmol vbommodydo
3900mom - L3gghOmBMAHMAghHGoo (Dr-3900), Looi Bgaobs 37030 3oMgdmaBn 3MIgMHOL IgMOOE00L
390093900 3090900 MM o670 6ob30GMHdSOL 3MB390GHMOE30Y. STV 3MMNTIMH Yo 3m33MmBodo Lbgoobbgo
®00GHIY0LY o Jumz0emgdol odmygbgdom. 3omgdmo 3m33mBodho 3odMOEES ¥BINJgoobodo 39093MIdY.

1o3396dm bohyszgdn: 3mEdgtyemo 3m33MBoho, d0MEIZHOOMJOS 3MEMN3YM0, 93M-393MdYEM0 Jobogms,
3080dem0gtgdgemo dm43mgdo.
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Abstract

Polymers have infiltrated almost every aspect of our life. However, the resistance of polymers to chemical/
biological degradation has become a serious concern for the environment. This posed a challenge to modern
polymer chemistry for the synthesis of degradable polymers (DPs) that will “disappear” after fulfilling functions.
Numerous BPs were developed and are commercially successful today. Most of them belong to the polyester
class.

The article discusses the production of a polymer matrix, its biodegradation, and the polymer composite’s
production method using the existing matrix. Polymer matrix consists of the mixture of two different polymers
whose optimum concentration has been selected. Matrix degradation had been studied under natural and
laboratory conditions by using natural soil and mushroom compost respectively. The stability of the matrix in
response to different pH values was evaluated by the water analysis method — using the spectrophotome-
ter. The method involved the determination of total organic carbon (TOC) concentration obtained by polymer
degradation in an acidic environment. The final polymer composite was produced by using various fibers and
fabric. The resulting composite was tested for explosion resistance.

Key words: Polymer composite, Biodegradable polymer, Eco-friendly material, Reinforcing fiber
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0J330b 93O MbY

00003006900 bbm3oM0 EPOHMOEODL 0ygbgdbad 316906030 BoMHIMIMINL 3meMndgtgdl -30emgdl (06 981do,
domo o bbs.), 3mmobogdoowgdl (3gemyemmBo, bobodgdgemo o bbg.). dmgznobgdom d369dt03 309RY3L.
Rodmmgemaemo dobogmgdo o&mob bvzdome dzoMmoa, HgbyMbgdo 30 898mywymo. v3o¢hma dbgmos & O39mebbIMmm
303M39mgdnem  0BML, MmMmIgmo LEbMgdY® 3MmEdgMgAL gobobomogh ™mobodgMmag d9360gMHgdolL o
$996memmznob yd306030bgL boBygeo s Lo3gMIE 303MIGOMINLEMZ0L. LEBMgBYM0 3memodgtgdn 0bhgblboyHo
300m0ygb900 90030060l  Logdnobmdol 3Mogho3gmo yzgmo bygMmdn. Mgl o3 ,3900em0* dsbogmgdol
3003Momdd §030EM0 0 d0MMM0YM0 OdmMOl (0gacMos300L) Jodotm, gobobomgds LgMomdymm Lo mbyw
30Mg3mbom3z0b. dgMoo 3memndgymo boMmRgbgdo Fonmgdgmo begds 93mmMMmanYdo  m39emboBMoLom
(comgobomzol dbmmmomdo oghmagdymos 9,2 domooto hmbo 3mmobhnzyto dobo, 99gwob momddolb 7
oemooto hmbo 1339 6oMAgb0s). v30dhmd 3oub30moMgdol MVbsdgMmag ghoddyg, 3mmodghgdolb Jodoobo o
$996mema00bom30L 3608369cmm306 303mEB393900 0930 LMo Fobogmgdol Bggadby, HMIMgdNE IFMOOMON0
0 ,3990g0000" 30LMGOYMo BWYOJ300L FgbGemgdol 39393, 0dbgdo gl 3gnE30bs, 06g0bgEmno MY vOdnboL
Logdoobmdolb Lbgo baygthm (Katsarava 1999, J Polym Sci A, 391-407; 2006).

093M0Mgdo0 3Mmmndghgdl dmEob gobboznmtmgdom 3603369emm30600 0LgmMgdo, GMBMgdol goboEosb
©03mob P36909cm (d0Mm™MO3LgdOM) BMOZAgbHgdISE BoMEMZoYMo goMmgdmb (3mEbocmo Mm&maobndagdo, gotgdmadn
oMbgdyemo  doghgtogdn) B8gdmddgrgdom - oo d0MEYaMONMgdo 3mmodghgdb (d3) NBmgdgb. 03-L
3608369¢mm3960 630m0emo 890930 93MmbmM3030L aHmoE 3963000060 gdo80, HFgmyY om sboLooMYdIM odmygbgdol
Rohnm b3gdhtMo O gomgdmdg byemmzobo o6 dnbodoemy®mo B9dmdadggde. 03 93MEMMZNYM 3gamMOMmYMO
doboemgodol (eco-friendly materials) 3083060 LEGOBO BOONMZdS, B9M0BoE0 Ludysmme 20-25%-0m.

©mgobom3zolb 8ggdbomod o P339 3MIFOEOYOEOE BoMToHgdImos dMOghmo 03, HMIgmmo P3ghgbmde
396939036900 3memogbhgtyem 3emobl (Katsarava 1999, J Polym Sci A, 391- 407; 2006). 33-0bs 3900069000
obogmo  Bo6H3MAva9bmadnd 3memodghmgdo d16gdG030  -0306m3Bgo3900L Lomydizgmdy, 9.6. domdodghozy®o
3mem0dgdagdo - 30emgd0L Lobmgdy®o domgaMmootmgdown vbogmmagdn (Aurer 2003, Verlag, 66-67 ; Chab-
ros 2019 , J. Appl. Polym. Sci, Volume 136 Issue 27, 47735, ; Chan-Chan 2010, Acta Biomaterialia 2035—
2044; Okada 2001 , J. Appl. Polym. Sci , 2721-34). gb 3mm03969d0 3030mm3memg3nmgdol dohomo $0439030
890330396 9900Mgd0m d30MOE 30EEMOMMOBgdo JuHMYm 33g0L. d0mBndgh03gdol do3OMIMENg3YM9d0L
LOHGIIHYOOL Gomomm L3gdhMo o Fomdo gbhadmyemo 83900L HomEgbmINL FoM0Mgds, dgLodemgdemMOSL
0dmg3e WM™ Bdm3thgddo MHggzymomegl 3mmodghgdol dommgatmowoEeol boBdotg o bbgo domdodoy®o
3oboloomgdemgdo. d3-0b dgmeg 3603369cmM3060 FobobomMgdgmos 3999603960 LdH30i3Y, 3obLoIYMNEMdom obgmo
3039 9d0bom30L, HmIemgdo 30d0dbyemos d3emol JoGmytansdo, vbgag boobygobtm Logdgdo (93maBgaMIMYMO
dobogmgdol  Lobom) godmygbgdobomazol. o3 ™m3omLEdGMELom  3gMb3gdhyemos  domB3ndghn3gool g m-ghmo
m3obob - xbyzEM3IGHMAHg0bgdol (PP) 18603369cmm3obgbo Bo6mdmBoggbemgdo - 3mmogbhg®mdotomasbgdo
(PEU). 5306m3g03960 6o6h3m8monl 3memogbhgthBotmomaobgdo sbobmgdoMgdymos Jotmmggemo 39360960l
039009803mb 3HMBILME GOFSB Jozo®ozsb dogM. dm3gdemo 3me0dgho 0dbo godmygbgdymo 3mmogbhgmmob
9OMO O 3BOMEY 3M03ghYmo FohGoEd 3Mm0dghymo 3m33mBo¢hgdobomgol. ghogmen Byemy3zodol
Lodomm 0bbhodhyhdo ogdhonMmow 30d0botgmdlL 330m93900 dbogmo 3mogLithgtmdoMmm306900L Lobmgdobomaal,
HmIgemmo bowYd39mBg3 O3BOEIdS dbogmo Hho3ol 3memedgtmymo 3ma3mBo¢gdo.

Ldhodhoodo gobboemymos 3mmodghmymo dohGoEoL odBogds, dobo domwgaMoopool 33tmg3d o dob
Loggyd39emBg 3memdghymo 3m33mBotol odBogdol hggddbmmmaoo.

333300 33MMEMIMMa00

domoemo 3990603960  Boboboomgdemgdol  3gmbyg,  93m-393mdMYmo  3meodghyymo  3m33mBocob
098500900bvm30L 36033690 ™30600 JohE0E30L 89Jo60 3900 AobOLOSMgOTN ALY O oMHgdmL 303 m FgMOEMONL
99xmobgde. Mo300300H39cmo 8g90MmRd MG Hodob 3memedgho - 3mmogbhgdmo o 3mogLihgmdoMmHm30b.
3mmogbhgeo Bo6H3moagbl IMe30mHmbognobo Bothdmgdnl, (3030003034oMgde, Ld3MI3MbIBHOOL 3mm0dghb.
3m3987m0 3me0dgho Lodomgdol 0dmmgzs bo3gmmds OdBoEgL 3Gy OMB0. 3mmogbhghdomomaoby
Bom3moggbl domoemo 399060360 doboboomgdemgdol ddmbg 3memodgdmlb (oybgol dmemyemo E=6.0£1.1 Gpa)
0O V9000 3o3emgbol vbrgbl Foh®opol Gmam®E 39dobo3yMo doboboomgdemgdol gondimdglbgdody, ©bgsg
30m093Mo0300L 3MMEgLob oBJotMgdedy, Mo Lodmmmm #9830 odemgze 93m-93MmAIGY 3MeM0dgHYm
do¢h®oEob, MmIgmbog od3b 3063g0 9994obo3ndo Foboboomgdemgdo Mm3 godmygbgdoyem 0dbsl 0bgobgtmym
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LygOmBoi 30, F0z3OMNMOE, OHMdINMo 3MBLAHGYI30Mmo  EIHOMgoEL  ObBIBOIIMO. 3Mndghymo
dodhmoolb  dgmBg30-0mEoi030®9dol 3GmEgbdo odBoo  Loggmo 603y8900 doh®ogs 8930093booMmo
dmabogogo:

3me0(9bhgc Botrm30060) M03000306MH39emo0 gooblbo godblbgmadn, 398093 ogdodo 8gLbvdodolbo Homwgbmds
3mmo gbhgeo. botgzol by gobLboby s 3m3mggbodsnol d93cga ogdsde 3gMmdboo (Methyl ethyl ke-
tone peroxide) o 3m00mm ol dotogmob bbbotn. 603yob godyomgool 3G m39bL LnMgde odbenmgdam 24 Lvvmo.
00008000000 2%, 10%, 25%, 50% o 75%-0060 60318900 (2%, 10%, 25%, 50% o 75% 3mmogbhgc Botmmzobo
©060MRAgo0 3memo gLhgMo). 60398900 EOLIML BMETobod. EOLIML EoVdghto 8gowagbl 70 33, bmenm boldg -
0,2 33. obzmb m™dob 6033900 edBOEES 3MNdgMmYmo doh®oob bbgowobbgs vgMgbonmmdnl gotgdmadn
300aMmoEmo0l d9a30Lgd0l 30db0o.

3M030MHIT0 300MHOBOL ICBMIOMBdY

003003060390 3Mmm0dghymo 60338900 dmmogLigdymm 0dbo dypwgtmgddo pH2-Lo o pH 7-80 3 33060l
3006803cmmd080. 0330639006 99390 3MNTgMHdd IgmMg 33060080 33035 goMgdmBo EonBym gLhGYI00L
36m39L0. 890608690ms 3MeM0dgmHolb Bgo30Mmnob dobol goohobo dym9MBo. ggmobgdydmo LhMmydhytob
Bo®mImgabo 3memodghyemo 603780L BdgedoMmBg. mMo 330M0L gobgemol dgdga 603ydgdo VIMMgdyem 0gbo
d89O06, bgodhMommY® 0693y dooMgi3bo godmbrnmo Bymmom, 1gMmImbhohMmgdnm 3 Luomob gobdogmmmdsdo
60 C (h9339moh®modyg 3ndng 6mbodog 0dbo d0y30b0emo o v0Bmbo. dobol obozotgo obogmgm 3b&Moem 1-3o.
d0mE9aMooEd dgLBogemom 0dbs vbg3g Lm3zmb 3MA3MbHLY O BYBbgdIMO3 Boooadn. b&mam 2-bo o 3btoem-
3-80 9m3999cm00 bm3mb 3m33MbAHLY o 369303 Booogdn 3Mmem0dghyemo 6odydgdel ggzcoEoEnl dgwgas
dobob obozoMmgon.

gbog=o 1
dsbob qoabagstao pH =2
Segeodgtrmemo Bafrpo 1 bafapao 2 B> go 3 B0 4 Bafro 5
botdo
PEU 2% 10% 25% 50% 75%
PE 98% 0% 75% 50% 25%
Bsbiob abazapo | 0,003% 0,1% 1% 2% 4%
oo 2
sbiob abs33tp0 Liezml 30d3mbddo
Jerodgfrmeo Gxrpo 1 Banqo 2 Bspo 3 Batanmo 4 B0 5
Bodwgdo
PEU 2% 10% 25% 50% 75%
PE Q8% 0% 75% 50% 25%
@bl goabagatgo | 0,0015% 0,003% 0.018% 0.029% 0.05%
gbtormo 3
B3bob ibazatyo brbydtog Boswsgdo
Jermodgirmeo batrpo 1 Ba>tyno 2 Batypyo 3 Batago 4 bxazo 5
Bodgio
PEU 2% 10% 25% 50% 75%
PE 98% 0% 75% 50% 25%
@sbob abazaépo | 0,0008% 0,0038% 0.008% 0.01% 0.03%
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Rodotrs bogmhmm bob3omdool goblodmamob 30 L3gdhEmeBMAHMBgHGEYMo dgmmon, ngogg TOC (Total
Organic Carbon)- sbogmodo. HACH-0b g3o®3dob DR3900 L3gdhmmampmadghmol 39839md0m 603980L odemol
99009z500 F0mgdpmo MmMobymmo BobJoMmdowol gobLoBma®molbomazal Lodo®ms odmoamo dobol goohobo
™mMgob030L0300 Mo30LBO Byoemdo. IgmmEo godmnygbgde doomowo Byemol vbomodobomaol (Okada 2001,
J. Appl. Polym. Sci , 2721-34; Fenouillot 2010, Prog. Polym. Sci., 578-622).

003000300390  LOZoOMO  LoobdEOBMm Lobiol dmABogds. gobgoboemmae d9doboddn, GMIgmBgrooi
0a31dbgdyemos bligbgdyemo vboemndo.

BobdoMd00 Byoemdo mEo bobol dgodemgde 0ymU - SGOMMZObYMO o MMZObYMO. 03139609080 BM™MV3LgdYEMT
603389030 gLAH®YI300 3oboEoaL oM3399mBOMOE O MMZOB030L boBomo BysemBos Mmam® gobLbogmo
Lobom, obgzg 8906036900 39906031M0 F0boM939d0(3. LogoGmmo LoboL 3mImggbodoins, Mobmgoboi 60dyalb 50 dem-
ob mEgbmdnm dogbothy® 39969389 369300 30 Bo-0b 3ob3ogzemmdsdo. ©3 &Ml gobzemob 89dcga 10 dem 60dnadL
0935¢h0 0,4 3em dyx3gMYemo 37030. 303080 dMOMEZO6YM0 Fodnemgdo 0demgde o 10 Bo 0b¢hgbboymo dmMgzol
306Hmdg9030 dHoMmMZObYmo bobdomdoo bobBommMmyobzol  Lobom godmoygmas. 0,3d¢m Loobomodm Lobio
30000 oboem 0g6o LoFoModo O EVgTdHO YB39 30m07dol 39Mbymasdo (KPS). 3o hodwgds 1050C-8g
$93396m0¢h 6089 2 LoMNObo MYHIMLEHIGOMYINL 306-rMdgdT0, BJo30 3oMgdmaBo MMZObYMO Bogmogtgds ndemgdo
o Bo6m3mogddbgdo bobdommtmyobgn. Mgodino Hotgdy btobboobo Loby®mogol dgmbg 300emodo, GMAgemBon
3mm03Lg0YmMos 0600039HMEOL ¥33Yemo, HM3gMoE B;MObmGol godmymazoem bobBomMMYLEL O Vg vg3L
®R9IM0L (336m0emgodL. 0600030hMmM0L BIMHOL 33¢m0eMgdd 30MHEO30HIHMIMEE0YM EOIM 09O gdodod bobyol
LoVbOEMBM LbEBo MEMZobYMo BobBoEMOSEOL HoMEBMISLMVD.

0bogmoBol 3 m3gbdo 3608369cmmM30600 Fgloo®gdgemo 9.6 byemm3obo 60dY3ol ImMABogdss. ©3 30dbom
30996900 ™mEM3obo3zobogob mogz0Ly@om Byoeml o yzgeme 3MMEgEYGMOL 3089mMgdm GmamMME Looboemodm
003130L 0m3Bogd0LOL. §398mMmm BmM(39370m 0gMIgVBg boA3909d00 2 g 3mem0dgMoaby, bbgosbbgo 3mbgbdh Mmool
603y8900L TOC 56oem0B0b 890093900 (003EMV3S 1 o 2).
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amaB040 2 bb3uPabb3y JMEBIGOMIBNOL 3MTPN3IHITI0 doBHOBOL
TOC 960T20®0b (pH=7) 300380

HmamM3 003M39000006 ROBL 3memo(gLhaMBotmm30boL 3Mb39bdHMmOE00L Bohgdd 603y8do gobodnmmdgdL
doh®oEob LEGOE odmmol bbgoobbzs pH- 8o. ™3hodocmy®d dodh®opoe dgoMBo 2%-00b0 3memodgho o
0088000000 3m0dg9Myemo 3m33mBogo.

3MIMO3IMI0 JM33MdOONOL CI3BICIdY

2%-0000 doh®oEob (98% 3memogbhgho o 2% 3mmoglbhghdotomagobs) godmyg-b69d00 odboo
3mm0dghymo 3m33mBoho, MmIgmoE owgborm 0dbo Mmool YO BoHOdY, 898amaddo vx39mggd0Lodn
30aMmomd0l 89x30LgdoL 30Bbom. gododmogtgdmom godmygbgdym 0gdbo vModnwo. 3m33mBotol LhGdhyco
BoR3969000 LyMomdg 1.

oo+ 30m

bIG. 1 3MDOBIHIC?0 3M33MBOOOL IMXIT0

BMMOE0L BYME39em0 dmdoom 60X60 LA oY 4.6 33 Lobgob $9380600, HMBgMO(3 OHOBNTNOS BMEMOEOL
GOm0l 9hom dbotgl. wmemowol @PGEImBy MMZbm3emobdhozo odobomos 3mbihogdhyto dgmmeom,
0669b300L 33069 booom 0.01 33/L32.

d0& 001000 ©ab336dd0 ©a 3M3u300 333301 3aML3ITMN33d0

000800000 93Mm-393MmdMYMO  3M0dghYmo  oHGoEd, MmBgmog boboomgds domomo  39dobozyo
30bobinomgdemgdom, 99 P3060b369em0b 1gdol boagydzgmb 33odemgal Hodgbndg 36rg-¢hgbhn, HMAmab dobgg0mo3
0830600 300m9dYmo 3m33mBodol oM HY3sdg9aMOd O ©a39:mJgdobowdn degMmoEMmdY, MYdEd gb P36oL30gMm
3303 3360m930L LOZB0S o IGV30em0 Lodh 3030l 30M3gHGO 33tmg30L gho3dgs.

99LBo3eMm0em 0g6d B0gMmgdYo 3MeEM0dgtyemo dodMmoEol gaMmosnol 3GmEgbo bbgoobbgs vgtmgbnyemmdnl
39mbg gotgdmBn o ©3 3IMbomol 33093900 Mg gds, MOmO obobodmaMmL vMbndbymmo dobogmom
0085009090 653900mMd0L 9gb3eMMOtOENOL 39 0mo.

36M0g3mem Byemy30dob bodomm 0bbhodhyhdo, 30000 3Mm33MBoGHgd0L 33cmg30L MOdMEMOHMEN0T0 dgh0YMHO
908000606 gmdL LdYdomgdo LobmgBol 3ymboom. 33¢mg30 d0BBoE 0bobogL 9g3Lo Lozzobdm dMbmAgtmab - 0odnbm-
©09bhgegd0Lb (DADE) LobmgBl oo dvm buagyd3gmdg B3bgzm3mmbgobgool - PP-PEU, sbg3g 00bodmemndgémgdol
co-PEU/PEA 80ggdol. bobmgdgddn godmygbgdyem 0dbgdo 9806m3Bg0390L ¢mgoznbob(L) o a3gboemomobobol(F)
o Lod 303mYPd» ommb - 1,4- 3o3emm3ggdboboomeml(CHD), 1,4-303cmm399LobE0dgMebmmL(CDM) o
1,4:3,6-0000630006Hm-D-bmm®dohmemUb(DAS). DADE  9mbmdghgdl  3030m9000  00-3-hmemymmbnmamdygogs
domomgdolb (TDADE) boboo 9306m3g03900b0 o omemgdol :g®mdnemo 3mbrgbbozonm. ombobndbogos, hma
1,4:3,6-0000630006Hm-D-boMmdohmeno (DAS) doomgdo 0bybh®onmm doLdhoddo gobobmgdoo GgbyMLgdosd
(bobodgdemogob) (Fenouillot 2010, Prog. Polym. Sci., 578-622). TDADE 9mbmadgthgoo DAS-0b boagyd3gmdg
3060390 o@BgMgl Jozotezod o Lbg. (Gomurashvili 2000, J. Macromol. Sci. AJ MACROMOL SCI A, 215-
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227 ) o0 3odmoygbgl PP-PEA 80bogmgdo. 30m39 oognbgl, dmad DAS-0b i3thogdgbigdol Rotrmzo 3menodgtmym
$0439080 36033690cmmM300 ©FoMEMgdL  Fo3MMIMNY3Pegool. OLNbMYBIIYMO vbomo 3meMdgMgdobe o
00603m0dgHgdobomzol  dglBogemoem 0dbgde 89dobo3yho doboloomgdemgdo o bbgowsbbgs vgMmgboymo
306 93mb 303060 30aMHoEMOD.
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bO06BMMH3IBOM-bodM3I6N3aB0M LOLAIZILGAN
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0obOMmAIN0

L0BEMGISFOM-Ld3MTP6030E30m Lobhgdgddo 306H LY Bghg39d0Laob ©HE30L BgmmEgdol Fobolnomgdmgdol
oboemodo o o6¢hnz0mYbyemo Lobhgdgdol LOYMyMAEL gobzemoMmgdolb dodoMmyemgdo odimgzo bLodyoemgdol
00g30L, O™ 06xxMEHI>E0M0 YuoBRGNbMgdol LogMmbggdol, Jvam Jmmab 306Hbymmo B9dgz900Laob dmdnbotmg
Log®MNbygdmob (53038060 909m0 0bxM®IoEYmo ™dogdhadol o330l Bgxolgdol dgmmegdo, GMIcHgdoy
©mgbrmgmdnm 06gm™MmBdE0YMmN YhogMmbmgdol 3gomomemmgoddo BoMdmndzs, bodo do®omowo 3Mmb3aRE0L
QO gd80 bmMEogengdd:

e 3mb39®E0o, MGmIgmoE 93ndobgde 30mYLymo J9thg39d0ligob 0bggm®oEnol oE3el HBMmYb3gmbogmENL
39LodemgdemMdgdnl Bgaobgdol, MMAgemoE dmombmal sMooghm@mdgdYMmo 33900b3o0 NByM®MAdE0L
00330b 300930 g0gem0 M39996¢0L Immbm3bgdmob Fgglododobmdol.

o 3mb3gmEod, MmAgmo guyddgdd  0bxrm®mIsEoYme  0by®oLhMYIhyMolb  Lo3306dm  ™Mdgdhgdda
0603m®3o300b PLogOMbMgdL bLogadmbggdol ogddyomyGOMmdnL 8gazobgdob.

*  3mb39®mB0Y, MGMIgmog gundbgdd Im3zemgbgdol oemdvMPMmo gobzomotmgdol Fgmolgdol, Mmagemog
obobogl v6h0z06mLYme ©oE30L Lobhgdgdolb dogth 0bgm®IoEoym Lobdhgdody 306mybymmo Bghgzgdobol
©903060mgd0L 0600 300L.

608Mmm330 gobboyemos dMgLdYmo 3mb393%330900L Imgemgdo o BomdmBgbomas LLL-0b 0bym™MIsEoymo
Mgby®dbgdob 306HYbymo  J9bh939d0Lgod OE30L  LoBYOeMgdgdel  Boboboomgdemgdol dgmmeyto v3oMmdHolL

0930eNYOgENMdD.

bo3396dm Loghysgde:  LOOBBRMGIoF0M-bo3MBNB03oB0Mm bobhgdde, 306mbymmo Bghgagdo, oE30L bobhgdgdoe,
003MG30(3076m0 Md099H9d0L o330L dga3oligdol dgmmegdo
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Analysis of existing concepts of assessment of information
protection against viral attaclg:s in information-communication
systems

Giorgi Kokhreidze
Assistant Professor of Informatics at the
National Defense Academy

Abstract
Analysis of the characteristics of methods of protection against virus attacks in information and communi-
cation systems and the development of antivirus systems allow to say that methods of assessing information
security threats, including threats from virus attacks, are currently the main information. Within the framework
of the concept:

* A concept based on the assessment of the ability to provide information protection against virus at-
tacks, which requires compliance with the requirements of the document regulating the protection of
information from unauthorized access.

* A concept based on the assessment of the urgency of information security threats in key objects of
information infrastructure.

* Aconcept based on the assessment of the probable development of events that reflects the dynamics
of response to viral attacks on an information system by antivirus protection systems.

The paper discusses the models of concepts and demonstrates the need for a methodological apparatus

for the characteristics of the means of protection of information resources from virus attacks.

Key words: Information and Communication Systems, Virus Attacks, Security Systems, Information Ob-
ject Protection Assessment Methods
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Loobgm®mAoEom-bozmaybozogom  LoLRgdgddo (LLL) 30GmPLYmo  Jghg3900Lao0 o(330L  dgmmegdol
30bolnomgdemgdol 86oeM0do o VBAHN30HYLYEO Lobhgdgdol LMYMMYMAL gobznmetmgdol dodommyemgde ndemggd
LOTYOEMGOSL 0 J30L, HMI VbR MMHISEFOYI0 PYLOBMNbMGOOL LM MbggdaL, dom BmEab 30tmyLbymmo d9¢h9g3900Laob
dmaobodmg  LOoPHMNbggdMOb V3038060 gOYMO PbBRMMBOE0YMO MB0gdhgdol o330L dgm3olgdol dgmmegdo,
HmImgdo3 Mgbmgmdnm 00eME®ISE0YMO JuowOMNbmMgdol dgmmomemmgnsdo Bo®mdmodsy, bodo doGomown
3mb6393300L BOGHZgddo boMogmegds':

3mb39®300, MmIgemol 93dogde 306mybymmo 89h9g39d0bagob 0bxm®IoE0ol oE30lb PIGYPO63gemLoymMA0L
39LodemgdeMMB9d0L Bgazolgdel, GMBgmoE dmombmal vGVO3hMMBgdYMmMO s83900Lgob 0bBMMTSE00L OE30L
30693900 g0d9mo M 39996¢0L IMmmbm3bg00m0b Jgglivdodobmds.

3mb39%3300, HMIgemoE 9539dbgd0 06aMMHTo307em0 0b6eMObHMYIHyMob bo3306dm Md0gdhgddn 0bggmEmdo00l
YLO@ROHNbMgdL bugGmbggdol vgh oYM ML dga30Lgdob.

3mb3933300, MHMIgmoE 9331dbgde dm3zemgbgdol seMmddMPG0 3ob30motMgdol Bgazolgdel, GmAgemo dbobogl
00¢h030601LPemo  o30L Lobhgdgdol (oL) doghH 0bgmMmBoEoYm Lobhgdedg z0Gmybymo Bghgagdobol dobdg
90306 900L 0b530300.

30639600 3m6398E0d 3Pmobb3mdL 8gmologh 3odmygbgdymo vbhoz06mbymo boByormgdgdol 306 Ybymo
99(h93900L  BoboomAdga Pogdmbmagdol  gdmgdhnemmde, obhngzomybyemo  Lodyomgdol  Lgdmhoagozohob
boagyd39gemdy.

©o330L  LobAH9FgoEL VbBRMMISE0OL OE30L  Fosbogdymmo  Jgbodemgdemmdgdol  OMOLOBY3EMgdYTO
630m3900L  30m0LgdMOb  Fglododobmool doGomo  doboboomgdmo  Fomgdymos  VbhogotMybymo  oE30L
LFYOeMgdgdol Jglodemgdemmdgdo. MY30 3o3bOEIOYMO BYOI300Od ghm-ghmo Foobis ot FyFomdl 3oBob b
00030900 9MO®W9IhH.

990mmy  3mb39BB0d 939dbgde  LobgmdBogmlb  Hggboza®o  3MBAGMEMEL  E9dY9dIL  M3139bHIdL,
MM gdo3 9mB9ML 06MMHTo3079tm0 00AMOLAHGYIHYMOL Lo 33006dMm MB0gIHgdd0 0bABMETOE0YO YLOBGMbmgdol
Logm™Mbggdol mgmgdl O 3om0 dgH YoM PO®ANL O3B0l 3B M3900YMIOL. 3MmBEIBE0NL dMLO BgmIoMHgmdL
003mM 353000 LoGONbOL BystmUbo o dob FMmBYzeMOEMBOL vbgmoL bvbol Lo mbggdol dodotmm s o, BmEmob
160090 ™39330600L  ©oagbolo o dga3oLgdedn. Bgbodedobo 3gmmgdol MgomoBonolmazol godmoygbgdo
99b3960396¢hgd0 BMBgEms dMLOE FgmBotgmdl d9dcgado:

o bog®mmbggdol Byotmagdols omdmAgbe

e LLb-0b ImBY3MOEMBgOOL ©MBMAGES BMBMgdos bgemb PBYMB9L LumGmbolb Mgomodgdob.

o bogymmbob Byo®mbo o bobhgdolb Yuogdmbmgdol ImByzmmoEMILL BmMal 3038060b odmAgB.

o bobhgdob dmByzomEodmbe o dob Lugmmbggdl BmEob 3038060l odmAgbo.

Fo6mBedol BLOSMPCIRDO Gotier

Lll-80 gabansgligdmeno obgmdszoolisgdo 3539Mgdol oBfglio 3539900

Logosl  33ag@ofgbmenn olgomo  Lwdogddoboli  slngdmbds  Gmdergdog
wmzdegm@orae: 3Hosb  Lidmdom SoMmdidoo, bjermsbooy o6 doggbom

goborgolymergds

Ll obgoxo  owbsdgadmbdol  Sofgdo  Gmiggdop  egombjbuvog
sbmfizogergdab 8ol Fgbo e Beadlisbomfgmdals Bl onoBidpnBerdols
Jofnbo

bbb olgoo  oobodggdemdol  dofgdo  Gmdjomong dgmdeeosc  87406:6
obgm®dsgool  goggomo  OpdeboBdngdoll  ga@d@obige  3MHmg@admeno
Bsdgoergdgdo

Ll onwbisBeogbemdall 3ofgdaliongol Lsdm@se 3md830@0M0% dMHmafModmeo
otiggergmsol oxgomBydryiae @aygBgdol wErrgbol Blisdergdermds

Lbb-Bo s@abigfogogofgdmeo sGHngfadmnao mbfmiiggmynnol gadnygbgds | Lib-obogol
3mBondIfue
&dbagols ga SMmac.
BB, OfaMdrmgdenagdo

2967 erfgaboBapogbol Gogf Lbb-ob GgdbogmMo dmdlsbmmgds

3bGogmo 1 99b39GH-L3g30oemabEHIIL BMLEBGYIGI0 BMITgdNE dLBbO39D 30H YUY Lowdmbggdol Bysrmgdl s omo BoGBMBMdNL
3obod0F0bMASL.

1 Written by Eric Knight, C.I.S.S.P.; Last Revision: March 9, 2000 Original Publication: March 6, 2000; Computer Vulnerabilities
Abdulrahaman OkinoOtuoze; Mohd WazirMustafa; Journal of Electrical Systems and Information Technology, December 2018, Smart grids security
challenges: Classification by sources of threats;

2 U.S. Department of Commerce Carlos M. Gutierrez, Secretary National Institute of Standards and Technology Dr. Patrick D. Gallagher,
Deputy Director; September 2008; Technical Guide to Information Security Testing and Assessment;
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Byo®mgdoLy o 3000 BoGm3MIMd0L Fobolnsmgdemgdol 03306 0o 3gLodedobmdol goblbodma®om.

bLL-30 BmBY3eMOEMBgONL dIMAgBS bmt(309tMgdS 306H1LOL Bghg39d0L bomMmbggdol s domo godmazmgbol
003690L dmol Ggbododobmdol 93306010 gobbodmamom. 3btMoem 2-30 bobhgdodhoBotgdyma bobom dm3gdyemos
3mbodM 90900 HMIM9dos sbobymos 30369 3mag®modgonl 3038060 LLL-0b dmByzemoMdBY.
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Fmdmbozszom Ve
LsBmagm
28080 Jmimbagigom LiBmsennbgdol Shopedmemo mbmmBgpragmes
magolmoieen
mobozmfo faomiom
LLb-ol Llils-olb 3 Biogramdndols 1y Brab b s Jsan' Vi
- o o o 53300 seoag dao
Befiymbommbgdols mymdogomdydal: 3sdgerdo 330mgBok Lisgag 2
Blisdemqdgeas ooy faomds
330gmgdo
TCR/IF afmmrmgrmgdol liggzjdo Vs
JigmmsBrboko obgofbyddo gadsgsgeo gateway Vs
DeHo0gfhicgglotol Jugrrmsdmfolio mtmogfom ziztofol 3e0myjbgdooo pebob i
Lgigalindo VM
Jfemrzmmendno
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dmbds@qdoborgol s & o ligBo
oo gos Jugram@o Bl
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0bHfbGel Jaddfebae gelde VM
dofoomago byfgobgbol
2 38mygBgRs Web dfiambofo Vs

3b&ogmo 2. 30369 3MMaHIgd0L 3038060 LLL-0b dMBYzMOEMOBY o FomBg d0bodgdnemo JoHmdomo vmbodzbgdo (VM).

LLbL-0b FmMByzeMOEMIg_olL Fo30g IOMEMOTYINLOETD  MHOMEIbMIM030 Foboboomgdemgdol goblbodmatmo -
bgmboy®gmo 306Hmdgd0l demdomyMo dMLgdMONL goblodmams dobo 306mybymmo 8ghg3gdol LogMmbol 3ymbom
bm®M(3090m00g00 OMaoL L3gEnoemabdhgdol dogh ©b639hncgdol 3Bom. Mo 3-80 Lobhgdodhndotgdymo Lbobom
dm398em00  899momb0dbymo doboboomgdemgddg dmbodMmgdgdo o domBg d0bodgdnmo Jommdnmo vmbod3bgdon’.

1 Paul Rebstock, NRC Program Manager,U.S. Nuclear Regulatory Commission, Office of Nuclear Regulatory Research, Division of Engineer-
ing, Digital Instrumentation & Control Branch, Washington; January 27, 2012; Cyber Security Assessment Tools and Methodologies for the Evaluation
of Secure Network Design at Nuclear Power Plants
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NATO Strateay in the Context of
Black Sea Regional Security

Nino Maziashvili
Georgian Technical University
Faculty of Law and International Relations
Doctoral

Abstract
In nowaday’s world, the security of the Black Sea region is of great interest to NATO and the Europe-
an Union, as exemplified by the European Parliament, the Black Sea Strategy document adopted in 2011, the
Washington Ministerial Meeting held in 2019, and the act towards security in the Black Sea that was approved
at the mentioned ministerial meeting and many other documents.

The article discusses the interests of Georgia in the regional security of the Black Sea, as well as
obstacles to Georgia’s integration into NATO.

The EU does not have sufficient resources to independently assist partner states in addressing
the growing security problem in the Black Sea region. The EU is clearly increasing its involvement in the re-
gion, but still is not able to create a secure environment to achieve realization of its policy objectives. However,
taking into account above-mentioned facts, NATO still remains the EU’s security guarantor and the only active
organization that can defend European interests.

The declaration adopted at the NATO summit in Warsaw in 2016 clearly states the importance of
responding to certain threats in the Black Sea region, in particular to the seizure of Crimea by Russia and the
process of mobilizing and further expanding the armed forces.

The security of the Black Sea is one of the foundations of stability in Eastern Europe!
As a recommendation, an action plan should be developed for active cooperation and further deep-
ening of relations with NATO.

Key words: NATO, security, Black Sea region.
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3030 B33 93trm™303806m0Lm30L  gmzgmm3zolb  bhMohggzonemo 3608369emmdol  oym, gobLoznmmgdom,
396¢hOmMYM0 s d@IMLOZMgm 93hm3ol J394bgd0l PBoIOMgdOL boBomdo. Bogo Bm3d oMol bowo, G®Igemos
9360 M30L ©303806090b 30L300L B930MBMOL o Fob Foedo - (390¢HEOMYM O LEdbEMYM-5MIMLOZMMgm B0BLMVD.
3emmOOM0BO(300L gom39emoLBbgdnm Hggombol Lodh®mobdoghm a3bdi30ob Yogbo 3603309emmds 9boggds.

6930mbymo  P3odmmgdol  PBGYO63gmbogmMABO® o  g39Ybol  PLomGMbmgdol  gobdh303gdol  d0Bbom,
Lodo®mmzgmmm Bo®mBoMmmogl ogdhon® Lodgdmdmm Jmemoadozolb o O0bhgMgLgdYmod FoomMaogmb otMligdymo
006038 M3mMdS 3033000 o Fo30 BE30L M930MmboL §39YbgdmVb, gobLIYMNEMdom, bohmb 693to J394dgd0lo
o Ub3o 393M0M LobgmIBETMYEMSD MO300E30LS O YuogOMbmgdol Lzghmdo.

Lhohoodo  gobboemymos bohmb 0bhgtglgdo dog30 B30l H9a30mbmob F0doMmmgdedn. bvzombo vgdhygomy®moo,
Moaod 303 3m3080 3080060ty Im3mgbgdo 30Modn® vobobgde  dumamomdo dodobotg 3GMm39Lbgddy.
00000 0bdhgtglol dohoMmgdgmos o3 Bm3zol Mggombo, Lowog dmemm EO®L gobzomodmgdymo dmaemgbgdo
LOgMMOIMMOLm PYOHM0gHMNMOgddn ghm-ghm 3609369cmmM306 goblobogmzgem Lozombo o0di3o. M939bgem
006039006m39 LMBEOmBo d9hHomYMoo 3030 dm3z0L M9a30mbol P3dMhmgds gemmdsmYM mbgyBg. 830 B30l
19036Mgd0b BOJHMMOL gooboem0Bgde 930Mm-0¢hemobh3n® Lo3ME39d0 oo boboo 30dNBEMIMAL s dgbsdodobo
Bm3900L dobomgdoo 0936900 got3399emo bobolb MH93m3gbo30900 O M3YTgbhgdo, MMBgmoE J0doM MY
6930m0b30 333000mA0LO O LHLdOEYHMBOL 3ob30l BgbobotPAYbgdmoE. 8030 B3 vMOL V30380693900
09690060 90IMLEZEMgNLY O LLOZMMgNL FmMob.

XXI boy3n6ob oboByoboob bodhmb 830 Brzol o1dobodo dMogoemo LodbgMmm 0boEoohn3d 3gmbeo. dom
dmtmol, ombobndbogos, bohmb LyMmzoemo Bogo Bmaol ©98do gdmddgeo Operation Active Endeavour (OAE)-ob
xoM3amgdd0, GmIgmoE 2001 Bemob hgdmGobhyem o9dhdg 30Gmmodnd 3obynbl Bodmowagbl. 2

8030 3m30L oybol G9gzombdo 890l 15 Lobgmdbogm: bodommzgmm, bmdbgmo, v8gMmdoniubo, myMdgmo,
Mmbgmo, H3obgmo, P3MO0bY, Lodghdbgmo, RMommgm 3o390Mmbod, dmememas, Imbhgbgatm, dmdsbgmo,
LyGOgMO, dyEZOGgM0, dMLBOS-3gM3Mam306s.

Logdotmmzgmmmb 0gd3b Ly®mznmo gobogl do30 Bpzol M9ggzombol PJoddrmgdol bobogmo, MoboE gobodommdgdL
®Bodho, O™ bLydL Mo30 osMBomL GYLIMOL gozmmgbobs. MYGOYgmolo o GYPLIML LudbgMmm Y3oGohgbmds
303 Bm3089 bBo3emgd  Jgbodmgdemmdol  Hm3gol  Lodommzgmmbomgol, Gm3  gobgl  3603369tmm3b0
3000069439(h0emgdgool  30dmgdn. myPdge  bodhmb  googhop®mgdo  8o30  BmzoL  PLom®mbmgdol  Lozombdo
LogomMN3geMLOM30L  IB0MEM0HIHYMos O 030 RIOMYMS SNl ghmo LogyMmodo 0bhgdgbgdol
o(33030.

do®momogo boboemo

LogomM3gemmL  boHMLMOD YHMOgHNMBS 3MomMobhghnem 3030MHMYgdsl BoMIMoaggbl, GmIgemme
006033 Mm3mmdd 1992 Bemoob  06ygde, Gmgbog  bodo®magmm  dgnghms  AMommohmobhozyto
0060086 MImMO0L  Loddmb, bmemmm 1994 Bgemb bohmlb IBma®modol ,3obmhbomGmmds  333000mMmd0Lom3z0L*
399960 00. 306339900 39M0meE0b gobzmob 899093 YO M0gMhmmdgdo MMI300g0d o P339 2002 Bgemb 3Gomedo
bodo®m3gemma googmato bohm-3o gobg3tnobgdol byMzomo. 2004 Bgemb 0b0300YomYMO oM dHbomEdmINL
Lodmgdgom 393d0L BOMZNgddn EoNBYM 00603IMMATNMOS boh™md LogdomzgeNMbmMLb, MHMImoE BoMamgddo
LogdoHM3gemMA oM™ 3MB3IMIHYMO 30eMEIINNIFO0 deM0obLOL Bobody.

Logdommzgemmbogolb 8o30 B30l Mggombol PLloxgMmbmgdol 3608369cmmds  boBaobdymos,  J394bol
003000(330bo o bogotgm 3memohn30L M 3Y396h9d80. bLogomzgemmb Mo3woE30L Ludobobhmb dogth 2014 Bgemb
3931303909cm 9h™m369em Ludbg®mm LHGOHganedn, M930MbyM EMBbgE aodmymaznmos do30 B30l Ggzombo
0 bomg30000, HMT LogomM39mmm SNbHIMILIOYEMS ZoOMMIOZML ¥OLYIYIMO MO6ETIOMIMMOS Mggombols
9394690000, gobbozym®mgdom, bohmb 6936 9394bgobo o Lbgs dggamdoth LobgmmIBomMmgdmob mozEs30LY o
Yomdmmnbmgdol bgghmadn.

2005 Bgomb bohyma 393038069 mAB0EEIO0 Imo3emabs bodo®mzgmmman, bmem 89damad 3gMomdo ,bo¢hm“-b
L39303806m9m MAbO goobLbo MdINEELEn, HMmIemol BoBobo oym MgmrmM®mIgdol bgemdgbymds s bogoMmagmmb
9em006Ld0 3oB9g3M006900.

1 Lagdomom3gammb mo30s330L bLednbobBMmm. badosmm3zgmml ghm3bxymao badbgmm LEGMIGIgns. dmmMML Babsbns: 20 bmyddgmu,
2018https://mod.gov.ge/uploads/2018/pdf/NMS-GEO.pdf 2014 §.
2 OAE 35M01m3sbd&o00560 LobBm3smMLBM PLosBMNbmMIdnl M3gMmoznss 88030 BmmEGno, MmImol 80Bsbo bAgmmsdyns Bmzsdo

GabhmMobGnmo s 3Modnbsenymo 8mJdggdgdnl dghgmaods s dodmamgbss. Sanders, Deborah. 2009. Maritime security in the Black Sea: can
regional solutions work? Accessed June 9, 2018. https://doi.org/10.1080/09662830903433720

3 Lagdomom3gammb mo30s330L LednbobGMmm. badosmom3zgmml ghm3bxymao badbgemm LEGMIGIgns. dmMmMML Babsbns: 21 bmyddgmu,
2018https://mod.gov.ge/uploads/2018/pdf/NMS-GEO.pdf 2014 §.
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969mam PlogmGmmbmgdo o  969Mmzghoznmo  3mmohozo  OdhgomyMmo o 363039 gobo  dmgmo
Abmgzmombomzolb. 0dob godm, G®3 Jvmamom dmbobemgmdol Homgbmds 0BMEgdd O goEmgdom 39d
969m3mGabyMLL 0ygbgdl, HmIgmoE 9rmab 3bMog bgmb PBymAL Bbmamom 93mbm3nz0l 3obzomotgdsl, bmmmm
dgmgl 3btrog Lo mbgl ngabol o VdM 3MENgdl 989 amMamMabIdMHdgMO J399bgdol 9 M361m YLogGMbmgdsb.
3063 emmAL 9b9thgmGmgbyMLgdL b6 bgemo F0nB3gdd dob 3MbHMMMBY (3000eMmMAgL gl Y30GohHgbmds Logstgm
3mmodh030L 00MOMOE 0g30mb. 96gGzm 3mmodozd Mgl 6gdoldng®mo J39ybol 3memohn3aGmo JuomMmbmgdol
930390bggo0o. *

2014 Bemob ,boghm“-b ngmbolb Lodohdg vemooblol 693¢do g3946g0ds Logommzgmm ghm-ghom yzgemedyg
003090000 30OHBOMMOE 3MOML O d3LAHGOMOOLMOD, 0MMEVBNLMOD, 0bgMMOb s 339009mMb ghmoe
39000969090 8gbodmgdmmmdgdol Jodhbom®mol” Lhohybo dogbodo, Mo ,Bodm*“-bmob ™obodIOMBTNMONL
3000MNMYOYM0o Jgbodemgdemmogdol omgdol gnemobbdmdl. oemeobbolb 693to 9399b9d0L gooByzghoemgdom,
2014 Bemob ygembob bodogdg ,bohm “-b mo300330L JgbodemgdemmdgdNL 6¢dJ9bgdemMAINL 0bo(30oHN30L BBOMZM9d0
Lodo®m39emma bodhym-Lodommzgemmlb oMbgdomo 3039ho doomm, GMAmol dmogzoMmo doBobol BotImowagbl
LOJOH N9 ML 0300033000 3gLodemMgdemMMEgdoL godemogtgds, ,bodhm“-30 3o6936M006900L 3GM3gLOL bgemdgBymds.

3030 Bm3z0b Pdodhmgde ghm-ghmo Bmozomo gobbobogmagemo Lozomboo ,bohm“-Ls o Logomzgmmb
0omemgbo  mbolb Bo®mImBoagbemgdl dmtol. Lodohmzgemmm odhoyMo o6mob Rotmymo bBohmb dogh
Bohyo®gdyem bodbgdm 63O™bodo, bmmm, §399obodo d0d0botg 1HB0dtmgdol bgdhmMob Mgmm®mads d0dboo
0boboglb bodommzgmmb Lodbgtmm Lygmmb bodmb Lodbg®mm baghmb LhHIbEIGHIIMOE OdbEMgISL.
Logdo®mm3emmb 16533 MANMBOT EOLOZINgM oM HBOMMGOMOE Ludbgdhm bggthmao, B3ecmoemo 8godobs J3gybol
LbO3oGO™ O330L godemgHmgdLL o Bmaos, LoBM3om dogmgdol 898oagdmmdsdo dymazn Ludbgrdmmgdol
36hm@gLombomoBAoby O PBOGINL gobzomotgdedn. godmoghmmo 3mbhogdhgdo bohmb LoBmgom dogmgdol
LOEEMALLY o bodoGmM3g9mmMML Lobs3oMmm V3oL FmEab.

go®odob obggdLool 998093 8030 Bmazol G9zombdo oMLY  3odmB393900L BMBBY, 8o30 B30l
DORHNbMYdL LO300b3S IBMEMOHIHYTNO 9O 03930 BOHML 3memoh 0396 Mol Bgbtoagdo s ddoMhmem
013930060000 9eM00bLOLEMZ0L LobomEbenm 360836gemMdOL VIMEE6gOL. 3ol IMBIMAL ©Mb0dbymo Lo3nmbol
39Lobgd FLEgEMMOL MMZob0BOE0L Lbgowobbgs Lh®ydhytgddn, dom dmMob 0bgmo Bomomo EMbol Bm®m3Ishgddo,
MHmam®mhgdoEd ROOMMOGHmMObhn3nMmo boddm o Lo3oModgbhm sboddemgs ddozEMmYMmOE 30 bbloobbgo
™B0E0OIYO M 39396h9d80 obo dbobgo.

»(3030 ™30L* EOHML LLO 3 O YPOHOEMIISL YNBMOS 30330L00L, 3000Mg do396900b B930MbL, godMBENbOMY
dobo P8gomme 9gdoGmgmoolby Lbodbg®dm dmddggdoms mgodhMmol Bdmbodo, GmIgmoE v3Mgmag 396030
3030006030 0ym 3P0 0@3mLogmmgmoby o b3oGmLgmob yyMol Mggzombdo dgbodmmm Lodtdmenm dmgdggdoms
LEBOMBMYIMOE ¥309639330L0030 0gm Y439emOBg O LEdbgEM™® OF3YABIOS OLENMEBOMIOYMO O Y3gemody
FomodoMm0domgdymo M9gombo m30L Ldddmmo 39380680.°

2001 Bemol 12 bgdhgddgeml Rtroemm-othemobhnzn®ads Loddmad 30806gHMmbBLL O boy-omM 380 dmBboto
H9OmMOOLHYMO M3000bbId godMoEboY Mo30sLb3dE dob Mommgym 693MBg, GmAgmoE oym obhmMmoodo
306390m0  d90mb3g3o, GmEgbs vdmgdgoo bohmb 89-5 dgbemo, GMBgMOE 3MgIHoYd 03003306
39emobbdmdb.  30980gbdmado 3039em3o ©Mmb0dbo, MMI 11 LydhgddMmol dm3emgbgddo ,aoa3omMmboems RA396
dmGOmAH9ddg, HMIgemo3 o9 bodyomdo vMLYdMAL o A390 03039600 YOMIYMBM M339LoRVGT0 (3obzobol
3memohn30L. 93 boboggomm Lvdyscmdo dm 3033069900 8gY(33¢M9eMb0 VM0, MY30 A396 3306000 d930RgEIM™ dbogmo
Loghmbggdo HgmmMobhgdoby o IhG®Ymo 3obBymdoemo bobgemadBogmgdol db&Mood, GMmdgmmsi Lyho
bgemdo Boogmb oLmdG030 goboan®mgdol 0o®momo. ob, 3003 BoIOHMAL, MM bohm 396 300093 dJBHPOTYMO OO
o60b, 03bmM0Mmgool P39mgdl 08 Boghb, HmB bogm 0dgbl dogmob dmogzotn 308bnob - on3oLb A3gbo bogmbo o
R3960 @3oLgyePMdgd0“.”

4 053300m0. 0., 059300, 0. MHYLINOL sgMaLboymo J6gMaME03nmo 3mmo@nzs 3gbmogmo babgymafoxmgdal dndsmo.
bgobyxrmgds s bybmgsmyds, (2008). g3. 157-174.

5 2014 Hamob ,65@m“-b Pganbol bLadoGbg domgdNM EM3IY316E30,3Bsmd0l Ledmgdgem ggadsdn”. 2016 ol n3emobdo 30M3s3580
8985Mm bsGmL Ldn@bBg BomadM 3MBYb03gdn. sbg39, 2017 femal MybmEYEs - ,LESONMYMMOS S YLsBMNBMYdS do30 Bm30L
Mgaombdn

6 95000509, 3. 3530 BM30L 59BoL gMLEMSEIZYMO ddMBLOL 3Mmmo@ngnmo sb33JEJ00. 3sMoBo: Jomoym-33Mm3nmo 0bLEGGYG.
(2003). 33 115-123

7 350530d3, M, BB mL LBMBJZ0d MOS oMb 3mao@ 03530 o30 BM30L MIgnmbols ndsmm.cdomnlin.(2009) g3 46-64
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bmgzemomdo do30 B30L PJodmrmgds 3608369emM396 ©3oL 0303901 LogMMOIMMOLM 3memoho3y®
©mob B9LMngdo, GMIMId0E 3oM33990m 3o3emgbol ©bgbgh GmamMmi Loghmodmdobm, obyg Ggzombymo
18086 Mmgdolb Rodmyoemndgoody. 0bhghgbomo 3mbayemogdho, Moo 3odmB393900L 606039 ©ygbgdl dbmaemomb,
000300 00300006 ©030eMML IMbOEPMEDBIMMO YOOYMBMo 890093900 Hgz0MmbmMob d0docmgdodn. Bgdm bligbgdymo
©03060L306gd0l o306 308989000: gH™M367emo 0B gLgdo, LogMMOBMENLM PJodHMgdol oE3d o bb3o.
Bodh™b 30003060 63M3bOL BoHFMO3gbL, Rodmoyomodmb LihodEYOMAS O YHMN0IMH™ 1065FIO MM,
MmIgemo  3030mmYmo 096900 Loghmm PJdGHmgdol 0bhghgbgdol Rodmys0dgdodn. ©MIMLOgM9mnOd
3m3o30m0 bLogGOmbol 0300006 dbOEIMgdMOE 3Bo 39330L00L Mggombdg gowol, G®Imol LhodomyGOHmdd
o PLogGmmbmgde bodhmb 0b¢hgtgbgddo dgol. oemooblLL Ly®db gogoMmmmgdol 3memodozs gobogMmdmb o dob
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Covid-19 (©g 83M0OL V601360010 ©CVV30©OI6ABN

6. 3336dm0d3-0m3dN0da, 0). 3(M3M&MHN33NT10
bbO3 8.36,»V30330MNL LabITIMB0L LAJIMOI3ITML 0)u3MVAB3NL
bA3N60LOMMb
8(MmOb badbIO®mMM 3Mb3NMIT(N

0obOMmAIN0

R3960 330mg30L B0Bobo oym COVID-19-0b 899mdadgegdol BgbBogemo gyem-bobbemdotmmamo Lobhgdody,
038 Lobhgdodo vMLYdYEO 3oMMEMNYMo IOME3gLYdNL EOYYM369d9tm0 00gbh0BOEMIINLM3Z0L, GMIMgdos
09domMmgoL ov3500900L 3030botMgMIL o d909aL.

2020 Bemob gobdogemmdvdo LLo3 gm®ob 3. vdMd0d30emol Lobgemmdol bvdbgtdm 3mb3ohomdo COVID-
19-0b 0ogbmBom 1460 3533096¢0 0gm, 9990006 589 Joemo o 871 30303030 0ym. dbO3MIMN30 0O30BMbBO nym
21-0006 70 Bemodeog; Lodyoemm obozo 47,5 Bgemo. LodBybotm, 3m3000-19-000 87 303096h0 ZOMOOEZOMY.
3960350000 ox30gLMES Yy3geme 399:b3g30L 11,5%-30. Bod3bgbo 306 3930L bodmemmm oobhmeny®o dBmdol
B0 oxndbodes - boghomm dgdmb3igzgdol 18,7%-Jo.

39mob  9300600bmdol  oBygde  omodLote  3m3000-19-000 o Lbgo 0obdbemgdo  o30090900m
0003000907mmo 50%-8g9 99h8n, doygbgozo 03obo, oym my oMo mobdbemgdo VO30009d900 03 3v3096¢hg0d0
390l 3ommenmaogdo. vdohmd, COVID-19 o bb3do 0063bemgdo o0300090900L 3gmbg yzgemo 3o3096dh0bm30L
OY3OEMGOIEM0O 30OHOMEMZ0L 3MBLYEHOE300 O gIJMIIMPOMZMOMRNYMO 3odm33emg30L Roghotgdo.

1o 3396dm bohgysgdo: COVID-19, dom3zo6m00¢h0, 3960350000
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COVID-19 and heart inflammatory diseases

N. Chumburidze-Areshidze, T. Bochorishvili
LEPL Gori Military Hospital named after G. Abramishvili, Ministry of
Defense of Georgia

Abstract

The aim of our research was to study the effects of COVID-19 on the cardiovascular system for im—mediate
identifying the pathological processes in this system that aggravate the course and outcome from the disease.

During 2020 LEPL Gori Military Hospitalnamed after G. Abramishvili had 1460 patients with a diagnosis of
COVID -19 from which 589 were women and 871 men. The age range was from 21 to 70 years; the average
age 47.5 years. Unfortunately, 87 patients diagnosed with Covid-19 died.

The echocardiographic study of the patients included in the study revealed: a change in the ejection
fraction and attention to the deterioration of relaxation. EF 60% and above - 761 patients. EF 55- 60% - 594
patients. EF less than 50% - 105 patients. Pericarditis has been reported in 11.5% of all cases. An increase in
the final diastolic size of the left ventricle was observed - in 18.7% of total cases.

Decreased ejection fraction and the onset of heart failure were observed in more than 50% of patients
with Covid-19 and other comorbidities, regardless of whether the comorbidities in these patients were cardiac
pa-thologies. Therefore, in all patientswith COVID- 19 and other concomitant diseases, it is necessary to con-
sult a cardiologist and conduct an echocardiographic examination.

Key words: COVID-19, Myocarditis, Pericarditis
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3mOHMBo30mLYmo  06xgdi30o, MMBIMIdE 3060900l FoLBodgoL doomBos o 93946900l 1NBgdhabmde
o0BoMogmo, dbmagemom 39030608 330me3 bgMomBym 3GMOmgdo MRgYS. VO30ANL Jommagbgdol
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d0& 00100 60600
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bbO3 8.36,»V30330MNL LabITIMB0L LAJIMOI3ITML 0)u3MVAB3NL
bA3N60LOMMb
8(MmOb badbIO®mMM 3Mb3NMIT(N

0oLbOMAIO0N

000 3301930000000 330mg30bob gocmABo 80 vodnobo 3MEMMb30GHM 06m3gd300m godmB3g9mo 3693dmboom
o g31emob oo30009000; 30magob 59 vod00bds dnomm dommmbodo dgdhodmemydmo dboMedghmob Lobom, 18
3bao3Lbo MVbabemgdo 30(3096¢0 0gdEL bmmme LobEIMHYM MgMO300L. LhoboMHYMo 330m93900L oM,
35(3096¢)9030 8goa30L9L C-goghoyemo goecmob (CRP), D-003960b, 36954h06060b, emodhohgdnmdmagbodol omby
3mb3odhomodoEool 30639em Mgl o 30696M0L EMHML. 3mL3ndomodoinol bobgdemozmds, ggm-LobbendoMmame
000350090900L  LEA3HMAgOoL bodozo Bgazobod CHF-0b b3ogmom 3o30906hol  3em0boznMo damdomgmodol
99330L900b L3oemob dobgz0m, dbmgbool Loddndg MFI-20 b3zoemol dobg300m O (3bM3MgdaL botobbo dgazobod
EQ-5D b3oemob dobgozoom.

oq30dbodmo  3mb3ndhomodsEool Mmol 3933060900 FommEGOm™bohoL $39830 LOIMBHOMM® 3R
3900060 9d0m; gobbb3zoggde oym LhohoLhoyeo 3608369cmm3060 (P<0,01). nodmGOBMMoym oR3969d¢mgdLe o
300 0603030L o6 3dmbeos 3603309emM3000 goblbb3zo39d9d0 3333390 BmEol, ™Yd3e, 3393330, HMIYEMOE IO
oM mbodL, ogoduoto CRP o D-0396Mob combol 9608369¢cmm30bo (p<0,01) ogd3900900 3odmboggbol
8md9bhobmgolb. Bga3obgdolb B8grgagdds SHOKS, MFI-20, EQ-5D Ub3omgddg of oB3gbo  bihohobhoznhow
3609369emm3060 3obLb3e3909d0 $31239080 303096gdL BmEOL 3mb3n¢omodoiool EMHML, MY3EY, 3 M30L 39393
Mildronate 3g3y®80 ogodbo®mo 3bmamgdol botobbolb 360330g9emm30b0 gondsmodgbgds ( p<0,01), ayemob
gebmboznmo n330Mm0obmdolb 30m0bo3yto 3odm3m0bgdgdol dgdintgds SHOKS-0b dobdhodoo (p<0,01), dbgsg
dbgboolb godmazemnbgdgdo (p<0,01).

08 6036™3Y0, 306m39tmoc, Mildronate-ob 3m33mgdun®o ga3gdho boR3g0gd00 d6O Bbmemmeo 39¢hodmemnddol,
399mULhoBob Lobhgdol, ggemolb JOMB0 3P0 PY335ELMOOL 3¢m0b0360 3oM3MNB9dgONL go1dimdgLgdodo, oGO
Lod3H™3gooL Loddodob dgd30Mgdodn, 30639em0 ghodn 3dodg 3mb-06a39d30M0 dbmgboo.

103356dm Lohysgdo: 3m3000-19, BoemEGMBGHN, gHOdMEYMO IMM393900, JHMB0 3P0 3ol H3BoHOLMVS.
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Opportunities to Support Covid-19 and Metabolic Drugs

N. Chumburidze-Areshidze, T. Bochorishvili
LEPL Gori Military Hospital named after G. Abramishvili, Ministry of
Defense of Georgia

Abstract

In an open short-term study, 80 people were selected with coronaviral infection- caused pneumonia and
heart disease; 59 persons from them received Mildronate as a metabolic support,18 similar comorbid patients
received only standard therapy. In addition to standard studies, patients had an assessment of the levels of
C-reactive protein (CRP), D-dimer, creatinine, lactate dehydrogenase on the first day of hospitalization and at
discharge. The duration of hospitalization, the dynamics of symptoms of cardiovascular diseases according to
the scale for assessing the clinical status of a patient with CHF scale, the severity of asthenia according to the
MFI- 20 scale, and the quality of life according to the EQ-5D scale were estimated.

There was fixed a decrease in hospitalization time in the Mildronate group comparatively to the control
group; the difference was statistically significant (p<0,01). Laboratory indicators and their dynamics did not
have significant differences between the groups, however, in the group receiving Mildronate, there was a
significant (p<0,01) decrease in the level of CRP and D-dimer by the time of discharge. The results of the es-
timation on SHOKS, MFI-20, EQ-5D scales did not show statistically significant differences between patients
in the groups during hospitalization, however, after 3 months in the Mildronate group there was a significant
improvement in the quality of life (p<0,01), a decrease in clinical manifestations of chronic heart failure on the
SHOKS scale (p<0,01), as well as manifestations of asthenia (p<0,01).

In this work, for the first time, the complex effect of Mildronate is shown in improving not only the param-
eters of metabolism, the hemostasis system, clinical manifestations of chronic heart failure, but also reducing
the severity of symptoms, the first stage with severe post-infectious asthenia.

Key words: covid-19, Mildronate, Metabolism, Chronic heart failure
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00mgddob méo Bgmmoo dmgmo dbmgmom dbomo godmB3930L 606039 oge, godmbBzgzolo Lobgmog
3m3000-19. 3069Lbd> doemoobo Bg330mo  ©300BgoNL Yymaze-(3bm3Mgds o 3obbozymMmgdnm bodgrnebm
LoBmgoEMgdy ovYgby YodMO30 godmB3g3ol B0bodg, Moaeb Imggblgbgdom o3 d0Gdmmol Bobo bobbg ggodgdn
0M00b. doybgozow dbmagmomb bodgEoEebm LoBmgowmgdol omomgo 3BMmAoLo F9M-59Mmdom o6 330d3L
30689 3m3gdg0 3900039396¢h0, ™MY3EO 9oL 0390l ImMB3930 3393900 O Pobemmgl dmBogzoemBn 33996900
LO3ZYMboM Lodyogmgde, Mg goedbyzgho 0dbgdo o3 d0MImodn bomEbemol Lobotggdmme. od
dmagbhodeg 9903900 306 m 33¢mg30-dogdodo B39 bgema vMLgdyemo 3900030396 g000006, Hhmagmem 8930dbydydmom
303000-19-0b 309000boMgMOY, o30RJOMM™M odM$O6IMNIIMgdL 3G mEglo o d939830Hmm 3mbhzm3zoyto
3oOmmgdgd0.

3mgaoblgbgdm, MmmAd Bgdo 0bo0oh0n300 O bgemaddm3aobgemmdnm dyobog®oe 2020 Bemob 983G 0ol obobyoldn
Bodm3ogoemndg covid-19-0b 0ob3bemgd 3mIMEBOEY O30 gddMs FoMm30L 3cmoboznMo $3nx0 (12 gdodob
99900039060mmMO0m) - MHMImoL bgmmdm3obgmo 306 Mg o 39693 3MmMEmENboEooL. Rgdo 0boioshnzom
covid-19-0b doGmm30b 38033309389 OdohgoYe 0gbo doo 3mL3ndomyMo 3dod33emg30, MOE 3MIMMINLYI
00350090000 MIVMEOHMMOYM-0bLHMYIIoHOTYMO 33¢0m93900L OOHIOL, Fomo 89939d0L dotmzol o
99L0ded0bo 3900030396¢9d0L Odohgdol 3yemolbdmal. LLo3 gomMagn ©0GMHV30830em0L LobgemMOOL Mo3oE30L
LFEbOLHGML gmMob bodbgdmm 3mb3ogomo 2019 Bemol FobmHowsb vdhoydoe Mol RoGmymo covid-19-0b
306mm30b LobgmaBogm 3BMaMHdd0. HmamMEE3 306390, dbg3g FgmMg HOTMOL HoeMol EOML gogodhotgm
3000-8g dgho LHoEomBOMYEO o V3dYEOHMMoYo 3030960 Lbbgowbbgs Loddodol, ®odol ELg308MM30
doem0ob 00 s 3608369tmm3060 0bgMmMAs300 covid-19-0b JoMmM30L gdody, obg3g oghyMow 39136Mmdom dmgmmo
09 bboly 396dogmBg umazemom Bo3y3060 MMZOb0BOE0gdNL FodmM(300eMgdL o J0MB9g390L.

0990006 30dma0bomg covid-19-000 3mb3ohoemodgdym 30(3090¢ 00 33Mboenmdnlb LobgmmaBoxm gonemonbom
300300m0b600909™ doMomo ©93m390oE0gdL, doe 3mL3ohomyMo 3G mHM3IMEMom 3080h9d0 30hod0bgob,
306gGmomgdbe o 3gdhodmmy®d 30Mg3oMmohgdl, G®IMmgdol 99HoMo dmMmboBomgmoL 03Pbmamymmsi300by
o 6939bgtmonol 3Mmi3gbdon. ombobNdBog0s, M3 Jumzomgddo BogmogMmgdoms (33¢mol godoodhoyMgdgmo
3900030396(hgdb o  3Mm030¢h03069d0L  3m33emggdLugdlb 36036030000  3MBIMgH MO  303090d0L  OVEBMBNU,
0063bemgd0 O9300090900L Zom35em0LBEN69d0m O dMO Y39emOlmob ghmEMMYMS.

B3960 33emg30b F0BOBL BoMAMOMEaI6ES: 3MOMBEZ0MHYLNMO 060399(300L PEOML dghHodMEYG0 3Bg3oMmodo
39emEmboL (B0emEMMbod) odohgde s 33Mbogmmboly s V300gdol 3030botgmdsedg dob  gogemgbol
99bBogmmo. 30Mg3oemohob m30L909d0Ld O P30MOHILMOIIL godm EO3030Hgm dMBNTbYmo 3Mhg3odoho 3m300-19
93966 mO0L LobgemdBomm gonmoNbL.

bodgoldom 1bo ©¢M0b0domb, M3, dotMomooE, 3mGOmbs 306HLolb 06a3gdz0ol 3dodg gotmyemgdgdol
39063000060 900L H0L3L - JOMb0 3900 3e-LobbE OO WM V390098930L S (39H IO M-30b 3P0 VO3500gd9d0L
d9dmbg 30(3096¢hg00 BotmImMmoagbgb. v3v39 MmmL, COVID-19 306mmdgddo obgmo 3o(3090¢900L doMmm30l y3zgemeo
obemglo Hg3magboEos dmombmsl 03 3Mg3oMohgdol godmygbgdol Mggodol 33oEMo O(330L, GMAMmgdos
39M0m30L3YMYO0  O390090900L  F03E0bIHgMBOL  LhodomNBoEol ©bgbgb, dom BmEolb dgdhodmmydo
3ohM3IOMHgIHmMMgool  bhodogmobozool, GmamMmE  dgbodmm  mgModoygemo  Lh®ohgaool  gemgdgbhobe,
MmO 00300000 v030emgdL 3Yem-Lobbendo®m®3mO EOV3909d900L 93M33GoLLE3N0L ZoB30MOMgOLL. v3oLmOD
003933069000 B3960 308060 0ym: BoemEGmmbohol 9u39dhnMm™mdL o YLoRGmMbmgdol Bgaobgds LhobrotMhyem
0960300Lmob ghmo, dghbydymo gnem-bobbedommamo OV300090900L o 36930Mmboom  gotMmYNgdyMo
COVID-19 0bmgdioolb mmb. 330mg30bm3zol 39MmRgyem 0dbs 80 oodnobo, 3 35(3096h0 33¢m930L OBY9003cg
308m0M0Ebd mghom®o d900930L 3o3m. doG0mo - 33195380 3930000 3MHMBS 306H1LOL 06a3ggd300m godmMB3gYMm
36939mb0olb o gynmol Jvmmemmagool 3gmbg 59 oodnsbo (35 doemo o 24 308030(30), MMIgddsi d0omgl
30 M MboGH0 39¢hodMmmYM0 obdstmgdol bobom. 3Bg3sGmoto godmnygbgdmes 89393 1g703d0: bLoobgdznm blboto
(0,5 3/5 3¢m) mgdo 136 0bhMo396YGMOE Bo300M3boE 3mL3nhomndoiool dmgmo 3gtommol gobdogemmdsdo,
999003330 3003L7YEMgANL VFBYEVOHMM0YYINOE I9OMMOIMYMOE - EMgdo MmGmEgM 500 Iz EmBom, 2 3306000009
390000. LOZMBHOMMM $33380 3g00MEO 18 VBOMMZOYMO 3MIdMEOT0EYHO 303090¢0 (12 Joemogoo 6 3030 3030),
MM gddo doemMdmbodo o6 0gdbo godmygbgdyemo.

30(3096(hg080 bb3o OBIMAGD HYHNbYM 3369390006 9B MO Hothgdmeo: C-MHgoddhonemo 30emob, D-0dgtol,
3M90(h0b0bol, mmogdhohgdnmmagbodol mbolb dgmobgdo Jmb3nhomodoiool 306M39em ML o godmBgtmol
3m3gbhobmzgol. 3em0b0396M0 dgmdotmgmdol dga3olgdol L3omolL dobgzom Jgagsbos  dmbL3odhoemodoiool
bobgMdmogmde, anm-bobbemdo®mgmo oogogdoms  Lod3dhmagdol obodozs, MFI-20 Lzomob dobgz0m
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obmgbool godmbogyemmods, EQ-5D bzomob dobg30m (sbmadmgdol bodobbo, 3o30906¢0bL 300gma3oemgdo bognmoto
$960Gm09mmd0L dgmBodmgmdnm 3mb3ndomodsiool 30639, dmemm m9gd8o o 3 m30b 899c09a. d9093900L
bhOBHOLAHNZYO OFPIV3900 Rodods IGmamads MicrosoftExcel 2010-3o.

890093900:  3Mg3oMmoho  doemeEMmmboghol 33nnd0  3mb3odhomodozeol  bobgMdimogmdol  dgremgonbol,
LAHOEEMOOMB0 30309060 YmAboL bobgmdmogzmdnd 11,2+0,6 Mg 89oa0bo, bmmm bozmbhMmmemm $33ya380-
16,2+2,7 mg. 9360gom, doemotdmbohdo bgemo dgnBym 3mb3nhomodoizoolb bobgmdemogzmdol 393;30609d0L gyem-
Lobbemdomgme

0035009090000 o COVID-19 godmomymgdymmo 36930mbool dgmbg 303090¢h9d80: dotomoe 33y®do gb
3oR3969090m0 5 omom bo3emgdn oym LoZMBHGMM™M $3RMeb gotgdom .

16000 9006086mb, HMI EMgLLM9MINMm RohotMgdYm 360603196 330939080 gnemol JHMbo 3P0 P3doEmLMINM
00035009070 35(3096(H9080 OOLHNM Y, HMA 30 930Moh0 FoemEOMbLHL odmygbgdom Rog ot gdyemads mgMHe3nod
bgemo d9Bym Bom36M0130L 3998300MB0L dMBoHgdL, BBO3IYMO OHZ30MM30LO30 HMEgHIbHMdOL Btob,
390l ghmbozymo 33006m0Lbmdnl BYbdion®o 3emobol 393306 gdoL,bmemm gymol 0393076 ©O83009d0LMOb
390030900L0b - bhgbmotol Bghazgdolb Lobdo®molb 89d30MgdsL, 030G O bobdoMmByemgdol dodm33emol
3oR39690emgd0L goydsmdgbgdel, obg3g 3v3090¢go0b (3bmatgdol botobbolb 360336gcmm306 goydzmdgbgool. A3gb
300m303tm0090m 30hg30Got0 doenMmmbodolb 3odm3390m0emo 9139Jddho C-Mgodhogmo 30emol vbmgdomo 3o 396mal
©mbob 399306930L M30embOBdMOLOM gnm-LobbemdoMmM3MO V30090900l s 3MEOMBsz0MYLYMO 36933mbool
3gdmbg 353096¢)9080 -55,8%-80 gobgMol dmagbholbmzol 3mb3o¢omodogool 306H390m LML dgoMmgdom;
o3, 9gbodemme, 139380Mgde 3Mg3oMmohol Imgdgwgdol ghmdmmymop Modgbndg F0doMmmMYeMgdeLmb.
9m»0dbM03, 3nemob 08930960 o035009d0L 3gmby 3030969030 3G MAgIhMEYMmo dmgdggde Lobbemdo®mamo
96mgdol 3ogmBotgmdndy, 9bmmgmosmy® WPbJ308g o Mo3oy®o b3gdhEol vMgHMzgbmddy, Mo
00oLh M., 300 JmMmob, C-Mgogdhnyemo 30emol 3mbEgbh Mol Yhyyeto 899306 g00m, MgMHo300L oBygdnod
3 m30L 3990093. 3gmMg dbkog, boR390g900 0gdbo, ™A FoEMMbOGHO 9GO FommE OEIINMOE IMFdggdl
39¢hod0mem0d3ob 30Modghtgddg, vModge dgodemgde 3gmbglb 0dybmammymoEyMo dmgdgegde (bemongo #1).
0860300, M0g godm330mg93980, 3M930Mmohds godmogmnbo 0bhgmBgOHMbol vghoyMo 0bydhmMmymo m30Lgdgd0,
3009hoyMo 3030 Ma33900, oobhndYmoto T- o B-cmodamizodhgdol GmBadhob dugogbo Bo®dmdgabol Mgodi30o,0
obg39 3gmbos O3030 9B 303l 306 Lol Boboomdga,

3OMxB0mOgdh0396 3093060L006 313d06030080. 3Brg3oMmot0 FoenMMbotOL 9L M30L90900 OEMOVM gobdotmhogL
dob go3emgbol D-0dg&mob 3mb390¢Mo30089, HMImol

0608030 bLd330MY3 $31®%9dT0 dM393eMod bemsow #2.

75
70
&5 B domommbBado
50 4 B s 3B Feremen
55 A
dgdeligens aofofa
bemoogoo #1. C-Mgogddhonmo 3oemol 33/3em (33cm0emgdgdol obodoze -55.8%, (p<00.1)
75
70
65 B dootembato
H Ls 3eBF oo
60 -
55 -
dpdmbgens Bl

bemoogo #2. D-00396M0b (33¢m0emgdgd0l 0bodozs -15.7%, (p<00.5)
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36md0emos,6Hm3 C-Mgogddhoymo 30emo, 0bhghemgnznbgdo, D- 03960, obgzg GmammE bbgo ohm306900
o 90039809M0 dmg3ymgdo BoGmBMoagdl vbmgdol o IMm3mogymoEnol  3MmEgbgdol doMm39tMgdl,
HmImgdoE 3900ma969h039MOE 0039390 90IM0d OHMIMEE dMIOMLIMIOMBOL IO MaMgboMmgdobmeb, ©bg3g
363039 06039930960 3OM39L9d0L 303E0bOEOGMISLMOD. VIM0ZO, BM39TY™ 33093080, 3930900 I3nxwdo,
MmO MY MO FoemEGOMbOhL, 3nm-Lobbendo®m3mo EVO30098900b o COVID-19 39mbg 3o3096¢h9d30
00608690mEd  MmGOMIdMBmO oM MYmgdgdol Fot39Mmol mbol 3608369emm3zobo  Bgdizotgds, D-0dgkmo
8908306000 - 15,7%-00, bmgnm bozmbhEmmm 3a3nmdo dbmmme 4,6%-00. 530bmod, 331239030 309go¢hnbobob,
mOghohg30mmaggbodol, 3Mmmmmad0bol Mmoby o 3Mohob Bgtohobol mbol YHYYeMo (33¢cmomgdgdo oM
309m3emgbogme. 93603500, 390demgds 30396MH07YEMM,HMA 96:gdol O IBIM 3MOZYMS300L OBy Foth 3969000
©mbob 8993060900, MMIgMO3 ©Mmb0BBYMos MmgmM(s v333eMg30d0, dL93g ©9odg RohoMmgdyem Lbgo 33emg39d3o,
390dmgdo dgmobogh Gmam®E doemedmmbohol 3m33emgduy®o 3mgdggdol ogdomo 9mgdho, GMIgmbss
300Rb0d OLEHYMIOYO dbH0MIHMLIMgO®BYMO o 03Y6MmIMEYMOEYMO 9B39IHO .

308900 Mm-0boemman®o b3oemol (30L) dobg300 Jnmgdol ©0bodozolb A396 dogth RohoMmgdyemds vboemddo
oB3gbo, MmI 303090dhme  339®Bo, GMIMIdoE 00gdbgd JommeEGOmbohL, 39(3096¢h900L dogh  Loznmodo
$9630ngemmd0l dgmBotmgmdnm 390gma3nemgdnl 3oR39690cmgd0 3mb3odomodoinol Mmb yudm domomo oym
(0,6+0,01 33) LozMbHBGMEM $313BMb gomgdom (0,44+0,2233). 3 m30L 8990093, 3Mr930Mmoho doemMmmbohol
3339390, 3900930 308900 M-0boeMMzgyMol 30emob (30L) dobgezom 0,7+0,0233 oym, Gog 0,2 Jyemom YhynoMow
0m9dohgde Lozmbhdmmm a3na3ol doB396909mL (bemoowo #3). gb 30YmM0mgdL 30hg3otmohol 306a bobgMmdemos
9399hBg. dLgogLo 890930 Jowgdymo 0dbs bmaz®mgdol botmobbol doR3969dmgdol Fgazobgdobol. 3Ggds®motho
oemMmmbodob $319390 3 m30L 8990093, ©3 30M0aghE0L 3608369cmMm3060 PHYYOG ZoPdFmdgLgde 9mnbndbgdmed
EQ-5D 300mbg060b d0bg300:m: - 0,64 gnemo bobyol embgbmeb dndotmgdodo. gb 890930 0,66 Jnemom Phyyotow
©000eM0 0ym, 3000609 LO3MBHGMEM™M 393330, boog 3 M30L d98c093 30mbzoMmol 3608369emMMAgd0 OYOGHYDL
3mb30¢omobo00dg 9®LgdYm 3608369emmdgoL (Lemongo #3) .
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dpdmbgamy oot 3 mool
d0dw@0n

Lemoogo #3. 3bm3&mgdol botobbol obodoze EQ-5D Lzsemol dobgzom - 0.7, (p<00.5)

30(3096(hg00L 0gth LoZymoto Fo63MMgmMdoL dagmdotgmdom o (3bmgMmgdol botmobbom 3dsymaoemgdnl
H9LhoL 890093900 gobLIYNEMGO0m VI3MVE ©A39690L BogmEdmMbshol 3odmygbgdom Rsho®mgdnmo mgdmodool
3060hgbmddl dobo oBygdoob 3 ™30L 8980093. 0Lobo FMBIMIZE F3PHboTHMINL 333000 LHMOHIaNL
36093690mM306 3o30mgbodg Mmagm®(s $963Mmgmmmdol degmdotgmdol Lydogdhy® doR39690¢mg0dg (30870 Ye-
0boemmMgoY®o Laomo, 3bmaMgdol botobbolb doR39693gem0), dbg3g dyem-bobbemdotmams Lobhgdolb mdogdhyMo
3930Lg0nem 30603ghEgddg ©065303030. ©3G0gOE, 3IMg3oMmoho FoemEdmmbohol $33)80 gumolb ghmbogymmo
130060Lmd0L doR39690emgd0 36m06039M0 FgmIodmgmdol gazobgdol b3oemol dobggnm, 8gdmbgemols mdgbhog
o6 oMbgoymo 5 Jymowob 1,73 Jymodeg 393306000 3 30060 mghHodool 8990093.LozmbhMmmem™m $3yx)do
999mbgemol dmadgbdhdo

99L0d0d0bdo FoR396909emao 5,5 Jyemo 89003000, o doybgozo 0dobo,HMA gobgkmob

dmagbhobogol 030 4-3c09 8981306000, 3 ™300 3930093 030 5,3 Jyemo 0ym. 3Gz, 33¢M930L doMomo® 331nxdo
3 m30b 8990098, anemob gOmboznemo P330Gm0bmAL 3eMm0boznMo godm3mnbgdgdo 3ecmnboznMo damdomgmdol
39030L900b L3oemolb dobg300m YHYYOGOE 62,2%-000 bo3MIdO 0gm, 300069 Lo3MbHEGMMM 3392330 (Lemoowo #4).
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B domotnbydo
B Lagmb@Efeme

dgdmbigems  pafigta 3 ol
909w

LEMO0EO #4. $963MMNMOOL gMmBOMIMINL 380yma0eMgdl Habdol 0bsnzs 3087MYE-oboTmmaNMo
bzogmo - 0.7, (p<00.5)

doem®mmbotob 30890 303096d 0 $312330 SbMgbooL F9x30LYdSA godmogembe domo dgmaoMmgmdnl 899930
0603030: 899mbgemobol, MFI-20 bzoemob dobggnom 8900939030 61,6+1,8 890003060, 3069Mabol - 63,2+1,4, 3 m30L
9900093- 47,312 gyemo. bLozmbhmmenm 3390330 vboemmgoy®ads oB396900mgddd dgbodedobo 72+3,6; 63,2+2,77
o 69+3,47 gyemo 890003060. 93003500, 3hg3oMmohn dogmedmmbohnl 331380 3 m30L MgcMo3onlb 899093, dLmgbool
303m3em0bgdg900 3608369cmm300 (21,7 Fmom) O YHYYIMOE 0O 0gm, 3000609 LozMbhdmmm $31x)3d0
(bemoogoo #5).

B domoebaBo
W L 3eaBdfemen

Ggberlbgems aofgte 3 ovgob
dpden

Lemoogo #5. dLmgbool godmbodyemgdol bodnze
MFI1-20 b3ogmob dobgz00 Jyemagdo - 0.7, (p<00.5)

©Jbd36o

0060030 doemEGOmbohol odohgde 3m3000 19 03900900 3533096900l 33yMbomMINL LobgmmdBoxm
30000006l bgeml PBymAL:  JmL3ohomodoool bobgMmdmogmdol dgdi30Mmgool;  obmgdol oM 3gEm0lb mbol
o 0OMAdMBIYmo  goMmmyemgdgdol dgd30tgool;  (3bmaMgdol boMmolbol goydimdgLgdsl; Io6dGMgEmMONL
300a3m3oMmgmdom  300gma30emgdol  mbol BGeool; LLIOKC b3ommol dobgzom  3em0boznMo  dgmdotgmdol
30133mdgLgool; MFI  -20-bgogmol  dobg3nm  dbmgbool  godmbohyemgdolb  dgdi30cgdol. Bo®dmeagbocmo
330m930L 890093900, P30OHMIME  dOLEHYMIOL  3Y-LobbewdoMM3MO  OO39gOL O FOOMYENYOYNO
36930mboom  gobzomomgdgmmo COVID-19-0b 3gmbg  3030906¢h9d0L  mgdmov3nol  gmgdhuemdol  vdomengdsb,
bodedm 339GMBocNMISLMD ghmo mgdo 1000 33 mBom 3GMg3oMmoho doemEMmmbohol ©odohgdol ®mbdg.
08030MHMYMOE, 93 60dOMA3B0 306h39mow 0g4oo 6oR396900 3Mg3vMmodo dogmEtmmbohol 3m33mmgdlyto gogemgbo
oMo dbmmmme  3ghodmmoBdol 3oModghmgdol, 390mLodol LoLEgdol, gnmolb gHhmbozymo P3FoMoLmIL
3006039600 godm3zm0bgdgdol goyndimdghgdol dbMog, 96039 03 LEd3HMAgd0L Loddodolb B9di0Mhgdol dbMog,
Mmooz P306H39mgl ymzmobo 3303806 gds 363039 3mLbaagd30M dLemgbool, HmAgmoE 3mMmbogoémybol
0033991300L 9603306 ,LE3080dHM BOMOML* Bo?MIMOZgbUL.
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900030060bdM30L, BINJgdoE 603m0gMHgdgdl, Gmam®dE 9bgMmaool Byommb, yPogbo 8608369tmmdS
96049000. gb gbgdo oMHodbmenmeo bomoMm F000Mmgdob, dModge 333000MdN6o oMEBgbgdmmMdNL 3gMomubog -
Lodom o LEbYbMHM Lbogddgl, BnBabBgcos o doBolggds 0b@GLEHMYIHML dmBYmdLLY (o o. 8. mgobomazab,
dbmgmomdo, domombmdom Hmbo bbgoobbgo Ho3ob ggmdgdoe bogmoghgds 06oGHImgds. mPdEs, gb oM
399m®mozbogb dsboemo ggmgdgdomo 6030mnghgdgdal LobmgBol Lodo®mmgdal, Mogo dmdnzoE0gdeL godm. 3oM3zgmm
©0a80, 03 3obobovmgdengdols m3dhododogoobvmgol, MmamMmoELY, M3000m0Mgdamgds, bodmogmyg, Jboxrmmnbmgdd
- Bomdmgdal, Jgbobgol, HMmobLIMmMHoMgdol MHML o o. 3. obog gobdmzsemolbobgdgmos, M ggmdgdowo
6030009(Mgd9d0L Lobmgdo Fomoemo MobL3ob 899i339em00 O d30MoE@MgdYe ,boodmzbgdol” Bo®mdmocagbb.
Sdohmd, 93 3Mm3gLbdn, J0BEMOM030 60300gMgdgdaL 3Moddhn3gemo godmbogmmol godMmol yoocgbo 3608369cmmdd
9604900. Bmaoro, B3gbo Lodydomb doMomoe 30Bobo 303M063YO30L goModdbom dolo JodoyMo vboemMmzgdol
LobgBo o 3om0 BY;NGgddwo PYooMmob gbbogemoo. dbgmo goMogddbgdaob goblobm®mzngemgdemom gadnMogdo
®3000m6 303006370306, HMamGE LdLbhGodEb dMogomzBdobo Lobmgdo EOgMM3900LOM3al. BodMmadn Jggbgdo
30360687035b LEbMgBoL g M-gMHm (BMdom Fgmmenzodo Azgbl dogM Bghoboem (33¢m0emMgdgdL, Mol Bg9aoM0E,
00 3gmdgdoo 603000gMgdal 3Mogddoznmo agodmbogomo Log®mdbmdmo gonBoMmms. Ldhohnodn, MMIgmos
6oB0cnmdMmog d0dmboengomo boboomobos, gobbommymos, vgMmgmag, bbgo 0bgm®mdoEnd 30360063g030L dgbobgod,
dobo 37303900 M30LgdolL Yotgmaemo dbodyg, bohHomgdol 3G mEglob 3g9goboddo oo ©.3.

bo3396dm boghyzgdn: ®BgMI9do0 6030096H9d9d0, LobMgBO, FgMMEN3, 30360637035, BohE®oMgds, Mgadizoob
3609ddH03nemo godmbogoemo
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Abstract
For humans, explosives are of great importance as a source of energy. This applies not only to the
state of war, but also to the period of peaceful reconstruction - mining and engineering work, arrangement of
surface and underground infrastructure, etc. Sh. Today, millions of tons of different types of explosives are
produced worldwide. However, this does not preclude the need to synthesize new explosives for a number of
reasons.

First of all, to optimize the characteristics such as cost, strength, safety - during production, storage, trans-
portation, etc. Sh. It should also be noted that the synthesis of explosives is high risk and expensive “pleasure”.
Therefore, in this process, increasing the practical solution of the targeted substances is of great importance.
In general, the main goal of our work is to synthesize its chemical analogues by converting picric acid and to
study their explosive ability. To perform such transformations we need multiple syntheses of picric acid itself
to accumulate. The paper deals with the changes we have made in one of the well-known methods of picric
acid synthesis, as a result of which the practical solution of this explosive has been significantly increased. The
article, which is partly reviewable, also discusses other information about picric acid, the disadvantage of its
acidic properties, the mechanism of the nitration process, and so on.

Key words: Explosives, Synthesis, Methodology, Picric acid, Nitration, Practical yield
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ddbu3du ™0

01090080, Bgmg9doo 60300gMHgdgdal (236) bmmmm MomBg RLdmMLIMZMgMmo MHomeEgbmds dmo3magdo.
99Looodoboe, domo  SdLMEYHYGO HBGOZTgLmdS, Jodondo LobmgBol 3dom 0BoMHIMgds. Lob;MgdYGOELY
domgdymo obgmo (30mdngmo  @3b-900, GMmagmMmoEse vOMBohYmo  3mmoboh®mboghmgdo - 30360635039,
HOmAHomo, LHWbLDIPo30; VdMAHBIO30L guhadgdo -  bohdmamOEghebo, bohMmamozmmo; bo¢hMmodobgdo -
399Lbmggbo, mdhmagbo, CL-20 o bbzo dtoz0emo. Mo 8ggbgdo XX boy3nbob dmemb v38-30 bobmgdotgdymm
™gbhobodhHm3gdebbo o CL-20, domo i3gmdgdoo 3obobosmgdemgdn dogbodsemnydmoao [1, 2]:

NO
=N NO; N /m/ 2
O2N 02N N N~ NO2

NO; 4<

NO,
ON-N N-NO,

j@pbodHmzndabo CL-20 3gjbabod®miglas®aobmgordgodsbo

301bg03900 dem0gtho x3gmggden m30bgoobs, 88 60300geMgd9dL vd30 LgMmomByemo Bozemo - Bomo Fomomo
03000006909 gdo.

30360607030 060L 306030 (30Md0emo, Lozdom dmogho o 8godmgdom 0oxo @b. dgmig Loyzybob
300353cmmd30, v3 6030090900 EOTNLAHYMO Jognombmdom $3&M30 0dbo 3odmygdgdymo Abmaemom mIgdLbs o
bbgo LodbgMm 3Mmbxemodhgddo.

R396L B0gém 30360637030L 0MARY30 Bx306 ,,LodYom” BogMNgMgdoE 3ob3nMMBgdYEs 030m, H™M3 M30mMb
®96mem0, Jod0yt 9boemmagdmob (s608mmo, 30M9dmmo, MHgBmMmEnbo...) 9hmoE Mol P3bndzbgemm3aobgbo o
100339L0 ,6900eMgYM0* 30030060LOMZ0L VYN IdgMO 0LgMo 6BIMAGVOL Fobomgdew, MHmamMoEds bowgdozgodo,
d0mmMmaoYcmo oghoyMmo 6030096090900, 3emobhdobgdo... dom dmMobod (3bmdommo ®b-gd03: 30360637030,
08m3IgHmo obodhMmm®gbmengdo, dgmoem3nzmoho, 3098mmobo, bhowbobdgego s o. 8. goMwo vdoby, A390
33993L 306 33910M0 godM(30000MJdO VM 30eMAWBMENgdNL LEBmgBobY [3,4], G™Icngdo godemgds dgmozodgdyem
0dbol Mmgmbi Loobhgmgbm  byALHGOHd0 303606387035L LHGYIHYGYmo  VbdTMMagdal  Lobmgdobomaal,
LOgOMOYOM®, BINJ9Ooo ™30L900L dgbotRYbgd0m.

0306086030 030bo3, HMB 303600683930 LY 3OME degHo Bgo300. Bobo BJOZYOMA - Bmznghmo Jobghoemyo
99030b0b PHmengde. o3 m300900L godm, 030 OJhoYMoE YMMgH™MJa9goL M0l dgdhomol 3MmEM3YLAY
o ,,4000” 3oL, 99 MHML BoMIMgdbgde ddodg Bgdhoemadol 303G0MHgd0. 0bobo dghow dzgtdbmdnoMgbo sMoob
303696 g00bs O EOMHY3OL 30doMmm. gb gobbo3nmMmgdom dggbgds H3060L, 6o3gemol, JOMT0L 303M0HdL. 9b vl
3036006050300, Hmgm®s 036-0b 0MOLYdINMO Bo3eMo. 03 BbG03, PYO3M Y30Mmohgbmds og3l hmbomU. dnybgogze
0300, 3036000637030 3608369cmMdS Bgodemgdo gondotMmb Lumdotmo 3000Mgdol EMMU. 3bowos, 93 899mbagzodo,
49300 893L9d0L B0b oYE30EM9dg0S Fobo BM™MO3LgOS vEWAgHOIMYH 3MmbHY0bg&do.

303600607030L 3703900 30L900L  OMOLOLYMZgMO  godmM3Mgbol 3N gdoLomzol  VMHLYIMOL Bgmby,
goB0p®0o gm0y, 396MdmE, - 303600637030L dmemg3YmMo bMHYIHYGL gz oMHmdbogmol $3n30L
0bgmo ©9ogdi309000, GMZMMOEY, dEM30eMOMYdS, SE0MOMgdd o 0.3. Lbgs Lohyzgdom, gbod 303¢063g030L
LOHGIIHYOYE0 VbOEMMZgd0L Lbmgbo, LogoMoyEmE, BIMNIgdowo Yootol dgbothAybgdnm.

303606830306 LobogBa. Boh®oMgdolb 89goboBdo: 3I0360637030L VLBMYBIVIE BIEMEMOL  BohE0MHgdAL
69093000. bLobMgBob Bmgoo bggds vbg godmobobgde:

OH
OH O:N NO2
@ . 3uNOs (S04
-3H:20 |
NO:2
5 303600635535, 56

3 2,4,6-360bodGmggbunwo
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BodhH0othgdol mgm®mool dobg30m, 3maoMmadgogel dyoemawy®mo MGmmo bodhMmotmgdol 3Ghmigbdo oboo, MmI
dobo dmgaggdom BIoMMMSb, Lo3FOME v30MmOE Joomgds 2,4-obymBm®gbmemo - Mgodzool 306m39emo
Iyomgndo 3hmoydho. Hgogdiool 9mdg3dm boggby®By, bgds ™Mo bohO™mIzwom LbymeumIznxmgdol
Robo33emgod, ®obL 8900930003 B00gmgde 2,4-0bodhmmagbmemo - Mgodioob dgmtg noemgEyMo 3G MEYIho.

dmemU, 93mAH3Fo30L dgbodg Imemg3nmol bom3dg, 51939 930eMOE beegds 300093 9H M0 boh®mIanaob Robozemgdo
0boh®MRgbmemol 39-6 6ob3oEMmdO™MOL o BoMdmgddbgos 2,4,6-¢hMm0bodhMmagbmeo, 963 3036063go30:

803H OH
O:N NO;
_ 2H;80, _2HNO; _HNO;
T 2H,0 ~ -2sto‘1 “HO

NO,
3036060:3535

Lotgod30m botg380, VdMHFPO30LOZO0 B0 gdYm Imemg3nmYMm BMO3IgbHL, bodhMmboydl (NO2+) nBmgdgb.
LBMG9E, OEgdomo TPbhob Fo¢hoMmgdgmo gb bobomozo HH93L omomo T-9emgdhHmbymo bodzzthozol dgmbyg
®096memol (3963mmol, BHmmymemol, 9608meob...) sGMAdHYM d0MmmM3L, 3odmodg3gol 3mb3Mghym (Bgmbag,
dgmombg, 99993L9) 6ob0MISOHMINOD egma Byoemdol O9d0mo 0mbol H+ Lobom o 030390L dob vgomU,
0by Rogbogemgde dob. 9bodbym 3GMEgLL, MMaebyem Jodnodo, gmmadhOMBoYM BoboE3emMgodL PYBME©gdgP.
obgmo RoboE3emgde 3080boMmgmdb 9.6. - o o-3m33emggdLgdol Fyoemgwynmo Bodmddbol Lhongdolb gogemom
0 bLEdME MM 3O MEYIHgO0l BMETMJINM Fmozkgds. J399mo dmiobomod gemgdhOmMa0mYMo Robozmgdol
399960830 8968memol bodhHoGgd0L Bogoemomdy, Mmool EMmULS 30omgdd boh®mdgbdmmo

30360687030 LobmgBob 9MM-gMmo 36mdogmo 3gmmmozd [5]:  WoowyMab $0830 12,53 ®Bgbmb 34
3 3mb39bhEm0MgdYem 3Mma0Mdso30Lmob PMg396 o Botgsl Bymol ©d08060Bg o3bgemgdgb dobod, 3000Mg
R90MMLYm@Mdgoz0L 3odd30MH300mg blboto o6 Foomgde. Bgbmmbymemagegzol o6dmdadbs Azgymgdmos 30-
40 63030 3ozt godo.

8396mmbymamdgogol bbboMb mMobomseb dmmg300 gooobbodgd moh®sb 3mmdsdn, GmAgmadoi 503em
3030 Byogmoo Immo3LgdYMN. 3MMOSL Bymmom ©3039096. 3900093 ©3Mdgemgdgh Mo 30MzgoE dmMg3oL, Lob3gmo
dodG0006 00bMb 253¢m 3mb396hMm0Gm9dYm vBmMATFe30L (d=1,4) H9othgdgb, JoLmsb Lotgogiom botgzn dyd-
Booemo 00396m9d0, H9d39Mohnme 30 08Mgde O Bomgmmo mMmdmo godmoymazs (Robybmdso o& Bgodmgds!
LOTYomb OhoMgdgb ©dBm3 30Moodo!). 8990093 3MmmALL Byemol vdOBO6EBY g9, SBmMABo30L obotAgh 10
dem-b »9ohgdgb o bLodgodizom botgaL 1,5-2 bovmolb gobdszemmdsdn vi3bgemgdgb.

39(3039000L 8990093 430090 3G0bHSMYM0 dobob bobom godmoymaze 30300bol Bgo3o. ol PFohgdgb Byoeml,
0969390, 30bhoemgdl d0ybbgMol dod®mBdg gomoemhtmo396 o HodgbigMag 3030 Byemom Rotgsboggb, MmA 0go
09000bbboMNbOgd Foomo30bY@BEMB. 30360b0L 37030L 50%-0060 gmomol L3oMHEOD good3MoLETgdgb:
06.¢h. 1220C. godmbogogmos 143.

36md0emolo (0o 3oYaimdgLgdyemo 890m©039d0b BgEaMgdY: (36Md0M dgmm—n307d0, 12,53 BIBMEMNELL
doomgde 143 30360069035. 96y, 99 P3960L3690m0l 3MOgdho3nmo godmbogomos - 46%, Mo o6 oMol domomo
300mbo3oM0. 3(3000Mmm 3083930l obbbo.

©0306ymom 0doob, Hm3 3g0m030L dobg30m, B9BMMULY s gMmantmdgogol ghmaobgmmob, g mdeds
39969396 0o Byemol 900806089 o(3b9emgdgb 30-40 Bymob gobdogemmdvdo.

B390, Lo®gogd30m 3mMd0 BIoMEML $96 FoeMEMMOM, bmenm 8gdwga 3030V 3ManMEdYo3oL B3gmmdom,
dmMg30L 00bbemgdom. gotmeo ©d0by, 3030L ETOHIOOL 306ygdm EOdbeMmMgdnm 500C-ob. ododgdol 39393
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30 botgsl, 3060373, 1 Loomol gobdozemmdvdn 3033bgeMgdm dPMoMmg Bymmol vdBVBOBY, 0bg, MmA LoMgodiom
Bo®930L hgd3g9Mmohto dmBgsl 96-970C. 13 MHMU, ol BMBIoMMOL Boc3mgdds momgdob obmymgdymos.

(36md0¢m 390™0 3080 93M A3 odohgdd0g BgoghmMmIn dLbodgb 50 dgm (303 ByoemUl, 967 LobmgBoMmgdyemo
0bymBMRI6MEOL 3o683900L vbgbgb. 9356, 06 8gndemgde 3o3eMgbo 96 3MObEbML OdohgdNmo dBmdBgogol
3063960Mo3008g, 3bowoo, - 898306H9d0b0396, M3 S bdbyMH3gemo.

Logommo, 536036mm, MM MO300000 30300637030L LbMgBol Mo3Egbndg Hgodi3nodo, 304gbgdom, d3gm,
LoddMMO EMHML BotIMgdyem oBmb3gogzsL, Mm3emob bLod3z36039 1,37-b 06 vM9dohgdmMY. ImBE936m Mgod(3090do,
1339 ,,096030L” 3oM30b 08mAH3Fe30 3odm304gb9gm (d=1,42). 530U, 303006370300 3M09¢H031nemo godmbogmob Brol
9O n-ghmn BoghmMow d030Rbg30m.

R396, oBmMABgo30L Odohgdedog, Mgodiool 3ot3zgem  ghoddg LobmgBotmgdymo olymBMBgbmeEmab
$h93396mohyéo ©339o3L 500C-3¢0g. 9B8mMA3Fo30L 30639tm0 Pyl  odohgool dbgemgmmInLol, boMgzol
$9939Mohyco bdoMo 76-780C-3c09 0693L, 030Lm0b, 08ygde bohmMBYmmo v0tMgdL vgdhoyeo godmymazois. dobo
00¢)9bL03MBS (Hhg339MOMHYMOLMOL ghmo ,LobgHMbYMOE” 0dohgdl.

036086030 030L03, H™I VdMAHBJo30L FgmMg NEMYBL oML POMLOE (Bmalge - odohgdol d93c93!)
006 309mymazd 330m03, b3doM0boE 0bhgbLoYENL, Mo M9ogd300b AndrnboMmgmdNL (3oaMhdymmgdnl) doB3969dgemno.

3oMo 0d0bo, LoyyMmoEMgdmo obog, Mm3d bdoMo, 9dmbadgogel dgm®g YmyYBEL odohgdol 890093,
3bgem Lotgogdizom bo®93803 30 8906086900 Moo BIGMOL 3B0LAHOMYdOL BoMmIMYads, bmemm goEn3gdobol, dsmo
HomEgbmds 030¢h9dL. 3G0bdHOM9d0L gogomh3dob 8990093, 9EbLBESGNL 3MmBLOLHZLENNL 3089mY&o dgaoligds
00539 300603690L, MM ob o6 oMol Jomemme Mgogdinodo Bgybamamo dgoggdolb Botg30. 030, LogoMonEM,
890303 690930080 3gnb3emgem, BomeY® 0bodBMBRIPEMMLOE. g M3 sLgs, Latgodizom dobodg B8mAHBFo30L
obogmo Yemya30b odohgdobsl sotmgodmymanm (6hgogdiEool gogthdgmgdom) dh30(300900.

09 3oLom30moLBNBYdgMNL 0L, M3 95-970C Bhgd3gtmohMmodg 3bgemgdobol bepgdo vdmEdgogoL smEMmgemgds.
000hmd, HMmamM3 v03603090, IEOLLBLGOL 330m3 300GMYDIdM Bgogdhm®Ao o 3030hgdm BMEHBIPO30L 300093
9o Pemyab, Lobyobo EMBOL odbemmgdnm 15-20%-0b mEgbmdom. Mgodioolb d0dnbotgmdody, 33emo3
206MHBoMHIMY30o 30330000090L, 0133, 0L BgEeMgd0m b 3eMgdabhgbLoyMos.

gmgomo 3d9dmb3zgszs, MmEo ®9odioolb dmemm ghodob 893093, LoMgodom 3mdodn, Lobmgdotgdyemo
30360637030L LogHNM GoMEgbmIL osbemmgdom 1/3 ogmgdogme...

gym39em039 030l 890093000, 3086mOGM030 Imydhol - 30300637030l OBO3MZ9d0L d0bndogmoBoos beogde
o dobo 3Mogdhoznmo godmbogomo 86%-b ombg3l.

©obd3bo

1. 6©90di300b hgd3g9Mmohntymo (97080 000gddol domoobow 893(339emgom.

2. 136m 3m6390¢hGO0M9dmo (d=1,42) 08m¢hdgo30o 0dbo godmygbgoymo.

3. oo hgd3gMmohymody oBmbdgogol vm®mmgmgdol gomaomobbnbgdom, dobo boMgodiom mBodmgde
30380090 15-20%-00.

4. ym39tm039 v30b 390093900, 303(0637030L 3Mogdho3nemo 3odmbogoemo gondoto 46-0b 86%-0w9.

5. 9boemmany® 3hmgn®mgddo, 39Gdme, 390000m303Mohol, 900em303GMmodobs s BGoboh®magdomomagbol
39330960 LobmgBgdolb EGO®L, Jgbodemgdemo d0308bg3m  Lhoghoodo gobbogmymo  MggyemoEngdol
300mygb9dslb bobLgbgdo @36-9000 3Mogdh039em0 godmbogmmob godMmwol 30dboo.
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bOMVOIBNIMO MHIIT0BIN
™3LAOIOL budu™AM 3MNMN30480

606(M Mbabud30T?0
bMBOITIAM 3IB6NIMIGIMY ©MINMMO
JdmM36JM0 0)u3©aB30L 9300JaN

QobOmMAJIO0N

606000090069 Lhohoo 30EMMAL BoGmMoBbmL, Mo domomoo WOJHMMYOo gobo3ohrmagdh Mybgmol dogkm
03Mgboyemo bogoMmgm 3memoh30L godhotMgdol o bvgo®mgm 3mmotn3zodo gowsbysghnmgdol domgdolb Mg
3megmb o bh®ohggoolb 0ygbgol Hybgmo.

MmLgmob bogotgm Lbogo®mgm 3mmohozolb dboblbbgemog, bhodhoodo godmygbgdymos bogotgm 3meoho3odo
300006939(h0emgdol domgdolb GogomboemyMo vgdhmMol dmgmo o Loghmodm®mobm YOM0ghmmdgdol ghom-
9H M0 3036900060 MIMMH0O - MMISL Bgemobzol LG obhganymo M gommnddo.

3900mEMEMM3a07Mow bhohos 130906030 3309300 30hgaMM0d0 IMNOBMGIS s LEdOBELM gmmEMmMMaN®
docgmdog 393mb3gg30L dgbbogemol dgmmob 0ygbgol.

33m930L 890093000 0g0bs, HmMI GyLlgmol vsgMmgboymo bogo®mgm 3mmohnzd 3ob3nmmdgdymod ghmo
b0, dobo dgbodmgdemmogdom o dgmdg bz, Loghmodmmobm Lobhgdolb vbotdoyemo dybgdom. Gybgmo
Logo®mgm 3mmoh3ndo dowobyzghomgdol domgdobolb 0ygbgdlh Moombomy®o vgdhm®molb dmegmb, ©bgag,
LobFo3L doemol emdohgdl LoLhgdodo, Homs PBMYB3geYML BogdLodoemyMo dmagdd s 306035 YGO EBS3G 0.

1o3396dm Lodyagdo: HYLYMO; LEgoMIM 3MEoH03d; MMM ddhmMmoL dmegmo; bhGohganymo
6 9o¢m0d3o.
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Strategic realism in Russian foreign policy

Nino Okhanashvili
Doctor of Social Sciences
National Defence Academy

Abstract

This article seeks to illustrate the key factors driving Russia’s aggressive foreign policy, and which model
and strategy of decision-making in foreign policy does R6ussia use.

To explain Russia’s foreign policy, the article uses the model of a rational actor in foreign policy deci-
sion-making and one of the most influential theoriy of international relations - the strategic realism of Thomas
Schelling.

Methodologically, the article is considered in the category of qualitative research and uses the case study
method as a basic methodological approach.

The study found that Russia’s aggressive foreign policy is due, on the one hand, to its possibilities and,
on the other hand, to the anarchic nature of the international system. Russia uses the rational actor model in

foreign policy decision making, as well as testing the limits of force in the system to ensure highest benefits,
lowest costs

Key words: Russia; Foreign Policy; Rational actor model; Strategic realism.



ddbu3du ™0

Logo®mgm 3Mmmot03d dM0L 9HM3bYm0 0bhMgLlgdol o3 O bgemol dgBymdd, J39ybol LoBM3MgAL goMhgm;
960 m3bym0 0bhgtglgdol godmbodhzo o 03 0bhgtglgdol (Bmam®miz Fohgthoomy®o, obg oMo dothgkmoomyto)
©oboEO30 39MAgYMMOo LYo gdgdo  LOgMMVAMEMOLM dMgboBY; bugo®mgm 3memohnzo vMob g&ob ggado Lbgo
bogmbgdmob O MogHmmdoLbom3zol; 3mb3mghyemo  bobgmmdBoxmmb Jogh  goowadnmo bodoin, GMmIgmOE
00¢)9®0g30080 3menb Lbgo bobgemadBogmgdol Bogth gooadyem v3330M 3Mmb3MghYm 3Mmmoh03M 6o00E90mM0b.
Logo®mgm 3meoh3d - 3086900Lo o LETYSM9dgdol LobmgBo. 30Bobo - LobgemadBogmb gHM3bymmo 0bhgtgLo;
LYo gdgdo - germ3bymo LobgmdBogmML dogms o Bgbodmgdemmdgdo.

LoOgMgm o030l ©60¢m0Bo LogMMEBMEELM PYOMgHNMIgINL LdBYEBgH™ OL3P3MNBOL ghm-gHmo
LEGOROE 3B 9390000300, OMAMOL 33060 LEJBBIL LobgmIBoBMgdol Logotgm 3mmoho3to Ji393900L
9LBogeme BoMHImMmoagbL.

Hmam 300600m0890007 6530Lm30L A396 BmEgeMgdL 96 MMMy Ro®BML 3049b9dm, HmMIemgdo3 bbgoobbge
30600990 93000609096 bm@emomb  Jgbobgd, o B390 LOBPOgdol 330demgsl 3mm3nLotgm  Jgobol
3063690hyem 2b39dhgody.

bogomgm 3memohozoBo 3ooby3ghoemgdol Bomgdol 30zgde BoMBmoagbh Fowsbyzghoemgdol dowgdol
3000gmaolb  bogo®gm  3mmohozolb vbomodobodn. ©3330M0 Foamdol P3oMmohgbmds dgmBotgmdl  dob

60630 obLboL, o6o Fbmmme owobyzghomgdgdol 8grgagdo, 96ModgE ob 3GMmEglbgdo, GMIemgdol 06393L
300006439(h0emgdgol o goobyszghoemgdol 0bodnzol. gosbyzghoemgdgdol domgdo Logotgm 3mmohnzodo -
0000030009000, 3392390005 O 3M0MOE30gd0L ¥ORYZ00MS F0430, HMIgemo LugHMSTMMobm MbyBg Bgaozemgbol
obgbl LobgmdBommb Jdggdgddy. Logo®mgm 3mmoho3n®o 3obY39dh0mgdgdn, MHmam®E Bgbo, boboomegds
domomo 3bmbgdom, ZoPM3393tMO0Mm o Mob3gdom. '

0b0367emo bihohoolb 3086l BoMmMOa9bL MYbgmol Logotgm 3mmod3ol dblbs bLhmohgzoyemo Hgoemnddol
(09000 gdm0d bogo®mgm 3mmohn30d0 goobByzghoemgdol domgdody) 3mLImohgdol goodmbagdom o
Logotgm 3memoh03080 3ooByYy39hnemgdol 3ogmgdol MoEoMbommY®mo dgdhmEmolb dmgemol godmygbgdoo.

Loddmmo 3038060b om0l J9dga, MYLImMOL PYIME3EML 30BbL domoMWgdol vMa9bs/gobadh3039de
Bo®mImoggbl. MyLgmo (3000emmAL  IMLObIML  dogmol  ododhgdo  LogPmMOdMEMOLm  Lobhgdodo, Johodo
LobgmdBoxMgddg Mo30oLbdom, Mo oo godmB393900L B0bodg vygbgdl dom.

bhoghoodo dmbeoo 39800930 bo33emMg30 30mbgol BMEGIEoMmgd:

RQ ®o do®omowo a30dhmdgdn 3060306Hmdg0L Gybgmob d0gt vgtmaboygemo bogoMmgm 3memohnzob godhotgdolb
o bogoMmgm 3mmotn30d0 goobyzghoemgdol domgdol MGMAgem dmgemb o bhtohgaosl 0ygbgdl Gybgmo?

1O33e™M930 3000b300006 3oBMBEBY dmbros 39800930 303mmgBob 3969GaMHgdo:

H 3bgmob 0gMhgboyemo bogoMmgm 3mmagozs gob3ommdgdymos ghmo db&og, dobo dgbodemgdemmdgdom o
d9mg dbtog, LogmmOBMMOLM LoLhgdoLb VB J0YM0 0169000. HPLYMO LogEMIM 3ME0t3PM0 ooBY39thoemgdnl
d0egdobol 0g4gbgdl GoEeMbomYMo oghmmol dmgmb, obg3g, Lobiogl dogmol Modohgdl Lobhgdedo, Momo
936639emymb dogdbodomydo dmggds o 306030emyMo obo3oMgo.

B3emdEgdel 3obboBraG.:

(0009300090900 (33¢M000: HYLgMOb LddbgMm Jgbodemgdenmdgdo; baghmedmMmobm Lobhgdol sbotdoymo
dybgdo.

B9omm9onMo 3360000 dogmob cmododhgdol dmbobizs; MoE0mboemymo sgdhmEmolb dmwgemo.

000300090700 (33000000: HPLINOL ©3EILOYEM Ldgocgm 3meEmoh3d.

™39M5(30Mmb65em0BO300:

000m3000907(M0 (33cMO00: HYLgMOL vaMILoY LdgoMgm 3memohoge.

308ma30 = 0330bAhmL ™o (2008) (130LgdM030 3gommEo - 3MbHgbh-obogmodo, 3G M39LOL doceg3bgde (Pro-
cess Tracing).

308m330 = yo®modol obggdLoo (2014) (030Lbg0&m030 39mMEO - 30b¢gbH-065em0B0, 3Ghm39L0L Bogg3bgds (Pro-
cess Tracing).

308m330 = 300060 Yomodomob mdob (2020) d90093900; (393bemob d96y3gthob bgemdg3®nmade (130L936030
3900m@0 - 306¢hgbh-0boemndo, 3G m39L0L Bog3bgdo (Process Tracing).

Ldhodhoodo godmygbgdynmoo LmEoomY®o 330m930L M30L906M030 dgmmen. dMbsigdme 8gztmagdobs o

060em0Bobmz0l 33cmg30 OgyYMbm 3MmEgbob d0rg36gd0b (Process Tracing), 898mbaggol BglBogmol (Case

1 Mintz, Alex. DeRouen, Karl. “Understanding Foreign Policy Decision Making”, Cambridge University Press, 2010. 33. 3.
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Study) o 030bgdGag0 306¢hgbh-d6deBab dgmnmgdl. 33cmg30L 3G MELBN FoobogmBo FgmMan BysGmgdo
- bodgEboghm mohgMohyh, GMIgmoE JgbobBogmo bozombol 0MHa3mog dMOLYIMOL, GMomo 8gddbogmoym
393609690 Loggydzgmo 33emg30L FoLE3MIIMIdEOE; 23MIM3Y, JoHYEo > JsbmMo d9d3womo 3tgbe,
Lhohogdo, gemgdhmmbyem 3gnodo dmdogdyemo doboemgdo.

0)2M&mOI0 KIBAM

©o30m6omYM0 d9HMGab dmeegmo - 3owsBy39hoemgdol domgdol gHm-gHmo dmegmmo gemobmbol (Graham
Allison) bogo®gm 3memotn30L 3ooBY39¢h0emgdelb doggdolb bddo BmEgENEOL. MoE0MbBomYM dghmMalb dmegemo

060l y39emodg goMmmme godmygbgdoon bogotgm 3memadnzol 0bomodob dogmads, HMAgmoE 30MoYEmAL, HmJ
Logo®mgm 3memohnzolb dmozomo Imgageo 3060 MOEOMBOMYMo 06000300000, MMM 3oo6Y39h0m9dgdol
300mgd0, HmIgemog 3ogLodormyMo 3Bl bobgmmdBogmlb Lutzgdgmb.

Mo30MmbomY®0 oghmEmob goebyzghoemgdol dogmgdol dmgmmol 3hmizgbo mmb doMome 6sd0sL dmoEesL:
3 mdemgdolb 0009bhx030Mgdd o 30B000b obobly (3ooByY3ghoemgdol 30dmgdl Nbo gooRbegl Bdybho o
LOYYMBOEo 0b6BMGISE0 LAMLOEMELbgMO LogGMbggdobe o Bgbodmmgdmmdgdol dgbsbgd); LobyMzgmo
99009306 gobLodmate (Pboo dmbrglb yzgemo Jgbodmm vemhgmbohogol 3om3omolBnbgds, oboboMmyol o
LO®ZgdMOL UMM IMO  MomMmIYmo  Jgbodemm  dmgddggdobmazonl); 3mbgboyto 8gwgaol Fgx3olgde o
LOOMMMME, Y39moBg GOEOMbOYMo  gooByzghomgdol domgdy, dmadggdnsbo Bggazol dogdbodomydoe
303G 0b 308600. dodbodogmy®mo dmggde, d0bndomydmo obobo®mso. 2

LogOMOIMMObM  YHMOIHNMBZIOL  ©30009309M0 b3  dmombmal  MgmMogdol  d931303900U,
MM gdog bgmb 89nBymol Bbmamom 3mmohozodo Lbgoobbgo g39bmB3gbg00L goggool o sblbob.

6 99m0830 y39cmoBg d39em0 09mEm000 LgHMOBMEMOLM YHM0gMNMBJINL LAgOMLMOD 3033060 9d1em y39emo
doamadobo o 983MM30900L LMol Bm®mob. Mgomnddo LogHMOBMEMmOLM YHM0gOHNMIgOL ,domoymemgdob”
30000mLobg0Eob oMBgML. Ggomobhgdo, 8030039tM0OD dMymengdyemo, P0EIL  YnMoMmgddlL 939390
939460L Lodbg®mm dogmob. bobgemadBogmgdol Fodobosd OMBTYEME LogtMmodmMmobm bobhgdol bbgs ogdhmtmgdo,
00mgdd900mb 3500 0bhgtrgbigdol bobotMggdemmco.

6 90cm0d30bmzol, HmamME YomMgbow 39b0dobdhnMo MgmMmoLm3zol odoboboomgdgmos GE3gbs, HmI
LEgPNOIMEOLM 3MEMoh30 OGOL dHIMMO dogMOYABEIINLMZ0L. LogHMOBMEOLM 3Memoh3o, gb 9ol ob otgbo,
Lo bbgoolbgs J3994bg00L Logotmgm 3mmohn39Gm0 3oe6Y39(H0Mgdg00 9HMTO09MN™MOL 0bhgModznodo dmeol
o LodMMMM 30380, 06393L 06dHgMgLms Jgiobgdol.

699m0830L 300030600 090 9M0oL 0b, H™A boghmodmmobm Lobhgdodo dmgddgwn dghmEmgdol dogmoymemgde
08m3gdo 0oL dobgz0m, MYy Modwgbow dgbBgzm domo go3mgbo dmobwobmb Lobhgdob Lbgo odhmmgody; oy
9L 3om dogmydom 03089 Fgho, 300069 bbgo odhm®gdl dgndmosm domBg Bgdmgdadggds, LobgemadBogm mo3L
domg300mboemo Romamob. dogme 03 3mb¢hgduh8o 8godemgde gog0gmm, Mmam®m3 Yoo, sodymm Lbgs sghm®o
3003900mb 0b, Mo B399 gdM03 OO goo390g0o.

LHGOHIZOYMo Mgood3n, LOgMMOBMEOLM PYOMOIMNMIZOOL gOM-gOMo MIMENY, V3933060 g0YM0
08960390m0  3Om@gbmMolb - 0mdob  8gemobaol  Lobgmmmeb.  L®oHgzomo  Hgomoddo  doGmoMmOEY
m®09bhoMgdnmod  LogoMgm  3memoh3zod0  doobyzghomagdol Jomgdody. Bgmobaolb mddom, Gmgbog
LobgmdBommb  MoEgHmgd0  o3mmIdhondo o LodbgMmm IOMOMgdgdol 60608y gobob, BoMmIshgdol
dobomBg3000 LHEOHIZNYIO YOS 03mMJIgrmb. 3

39em0b30 (3000emMdEO gob930:0Mgd0bs 0bLEHMYbHId0 LHGOHIZNMO VBMM3ZB9d0LM30L. Bgemnbao mo30l
603630 ,,3ba3em0ghob bh®ohgaoo” (1960) v3h30(390L, HMB EE3MMmBoh0d &b YoMHormmE 3036OmoY, HmIgmmadon
Rotonyemo dbotrggdos 999096 Loy3909Lm 89009aL. 8900930 06 0946900 0O YMH0 MoMMgYemo AboMmobagol, dogeHod
393600 13909L0 096900, 3000609 BMagMM0 dSEMHIMBOHNZ0, BMaMMOE vG0b Fogomoms, Mol Botmdmgodo.

bo3306M0bo LodbgE®O® dommol WML 8g9mbzgzodo, LobgemmaBogmb 8godmgds Loghmme 6 obdoMogl
304Mmm00. Mol gemobgo 300Rbg3L, MM my LobgemadBogml gooRboo bo3zdoMmobo dogmo, 30806 o3mmadodoo -
“304MMO03” 9OM dM0b Lagomm. bobgmmBomm, HMIJMOE BEMMOL o Ludbg®dm domol, Bgydemos dogmol
309mygb9d00 dmo3m3mb dobmgolb LobyM39emo s ONE3L 0b, Mo ol gooRboos. ,9399obal y3gemoagho dogmydu,
0y 3oL 0g3b bozdotobo demoghmgdo, “bozdo®molo” 30 030m gobobodmaMgde, my Mmgm® Lodbgopthm demogthgdol
Rmdb dmBoboomdgag“.t ,Lbodbgdmm dogmol godmygbgde mab, domomool 60dbogb. mdo 30 bLymogho o

2 Brewer, L. Thomas. “American Foreign Policy: A Contemporary Introduction”, Prentice Hall, 1992. p. 25.
3 LEMIGIZNMSE Nbs NdmMIdgEmb
4 Mmbegmo, sengdLobmy. “bLaghmamsdmmabm PMmonngymomodgdn”, bgigMa, 2006. g3. 33.
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30 9Gm00mYMm0  BoLYYMAgdNL FML3MOVL, oEdoobms H3030emL, Bodbo O (HObE3oLOE B0BbogL. Lodbgthm
demogMgoob gb dbotg-h3030em0b 8080, 06393L dgbodemm “dbblgMm3emol” dmingzoosl, LyMzombl, mogo eomBomb
09 $3030emb. doOm®A0L 308000 306HM369090L o LdbgemaBo@MgdL Bgndemnom EOMBMB, bbgogzedoe dmndi3b9P,
0030L 06Rg30689 0y 3ooBY39(hnTgddg YoM MJ30b, FogMed ymagmoszg gb bb3obgob dmadnbomg dognomive.
doemomdol, ($H3030emob 30ygbgdol Bgbodmmgdmmds — Jmmodotmozgooms domdd dgmdo Lodbg®mm domo,
“304Mm0L” 6oBoemos. dobo 3odmygbgde o3emmBotos, PBBgM, BogMod 30063 o3mmmaddhoos”. °

130009Mgbo  0GOLGHOdoMmYG o domoho®modgdyem  Lodyotmdo, LobgemdBogmgdo  YBGHYB3gEYMA6
30000MmAgbsL dbmemme 9hmo 3dom - bobihgdol y39emodyg demog® LiobgmmdBomme RodmysmNdgdn.

M9omobhy® Lodyodmn FooMRgbobm3nL, bobgmaBommd Yoo gogtmamb domoE o MBBMMIVEE.
00g3mM3o300L Jgzmrmazgde LogmHMOBMEMobm LoLhgdob dgbobgd - Lo oMol Bgdmyw3agdn o Fgbodemgdemmdgdo,
30L 0943l dogmo o Modgbo - vYE3TYdgMNd 0d0LdM30L, MMA LobgmdBommd doombomb 393gdmbmMdLL. ™Y
LobgmdBomm LHGOHIZYIO dJHMENY, B 8goLBogemmL bbgo oghmEmgdol 8gbodmmgdemmdgda. bhMohggzoymo
9890090900 LEBYOENgOOL 0deMg3L LobgIBoRMgAL BM3M3Mb dogmoy@eNgde (ALY, MY MV30 o6 goboaybgb)
bb3o oghmemol dgbobgd 0baMEToE00l  ©3390tmoMmgd0l 3B m3gbBn. LobgmadBogm obbgbl domoymemgdol
939000006 gd0L O 93330600, ©3MH™390L 0bgMEBs300L 030l Bglobgd, MOL Bgydmmos MV30 odMBomUL, Lo od3L
99Lodemgdemmdgd0, Lo d98mY39d0 s .8.

doemoymemgdol gobodMmgmom o130 gdgmod bobgmdBommad bhGmohgannmow 3gogMmamb 0bamM&mdo30o.
LHGOHYZ0YMo 06@MGIoE00L Jgzmm3gdol ghm-9Mm o Foboboomgdgmlb gbmegds 300" (doemol modohgdol
dmbob330). LobgmmadBogm ™mo30L0 Jaggdom, bodl PL3eAL ™Moz0lL dogmol, Fogtmed v3o3EMMYMO®, dg3MHM390L
003MG30300L, 09oOb godma0boty, ;Y MmamMo 0dbgdo dob Jaggdedg ammdsmymo Jobybo.

™JILIOIOL JBMALOIMN bydu™MmIM 3MTNMN3

MmbgmoL v3Gmgboymo bogoMmgm 3meohnzolb dLobLlbgmo, 3dobzobomog GyLbgmol J989009g09dL, HmamM3
,(300900L° bLgEOoL, Momo 8930ROLM dogmoy®gdnl dm3M3gdol 9EhM-ghmo 3gmmo - domoyBmgdol godMmool
30860  893thm3909m0  0bMMAoE0d.  doybgozo  0doby, M3 bobgmmIBommbmzol  bgemdobobzmany
0bgm®Bo300Lb  Bgamagdol dGoz0emo  0bLhG®YIIBAHO, YnMoEMIdL  gogod0b30mad 309089, GMAMmgdos
LobgmdBogyma 8g0demgdo godmoygbmb 0bgrm®mdoEool dmbodmggdmoco.

oboddonem  LobAHgdol, GMIGELOE MOb dbeMogh FoPM3393emmMANL Fomomo ©mbY, v0dyemgdl Mgomold
OJHMOL dogmoyxmgdnbzgh LEGO®3OL o bPMMISENOL Bgathmagdsl. o8 gBom, sdhmMmgdo LBS3EMMO9D, ™Y
Hmamt x3b930mboMmgdl LugmmodmMmobim bobhgdy, HMamMms Jomo 9g0mo LoLhgdodo, Mol MO30006 v30ENgdL
999demoom (o ©.9.

6 goemobhy® LdystmBo, LobgmBogrMgdo FoMMMYgL Bgi339Mm™b bhohyL-33m 08 bRMMISENOL Bomgdom,
0y Hmamc 890demgde 3m03m3mb 3gho dogmonmemgde. dogmoyamgdol 3odMmwobmzol 0baymMmasiznol 8gathmagdo
OY30EMYOgEIMO  F3IMMOVY. govByY39hoemgdol 30dmgd 306gdlb Bgydmosm F00MMB 0bBMGIS300 MOZ0006m
48900909089, Lb3s oghMmG 9Ol B 9od30900L 3306039000. BMZMEM HgogaMmgdL Ludyo®mm dom Jdgwgdgddg, ndemgzd
006g3mM3o300L dobo dgoemol 8gbobgd LoLgdodo, gemMmMOSEYM d9B8mMY39089, BgLodmgdemMOgdBg o byme®
dogmodg. vgMgboymo gaggde budyoemgdolb vdmgal LobgemadBogmb doommb dmagdo O googmb Mo 43909gd9d00
439089 Lobo®ggdmmm om0 FobBEEGO®IOINLMZ0L. BgoToLEHYE bodystmdo, H93080mboLYo LobgemaBogmbmzol
,(300900" 93(306m909em00 d0bo YOO MbMgdoLmazol. bbgo bobgemadBogml ogbbs MO3L - dogmdg bsbogomm bogddgo,
303M03d LM ™M bRMMIOEN0L g3H™3900LM30L. HgoeoLHYMO ,300900" BoMTMOLEIOL, HMaMM3 VbBRMMHISE00L
9936 m3900L 0bLAHMYIgbHL, dbg3g dogmoyxEgdoLzgb LEGO®3LL.

M9omobhy®o  396HL399dH0300006 FodmANbotg, PbS 3030MoYLM™m, MMI SboMdoym LoghmodmMolim
Lobhgdodo, Lo VM vMLYIIMAL (390G OGO bgmobyamgds, HMAgoE odM9aYMmoMmgdms bobgmadBogmms
939390, y39emo 0000 dogmd“ M93080mbobhod o LML Lhohylb JambL gzme. GPLgMmo, GmamMi dBMEO
dogmo, (30000mmOL 8g330emmb  LogmHmodmMmobm Lobhgdol LHMmYIHMe o RIMmyYyomndgl 60dy306 doemoco/
B9LobgmdBogme, HMIgembog 899demgds 89936l 3meod 03yt 980600 LogMmodmemobm bobhgdado.

MyLgml ©mdEMO390L dogmoymemgdol/gogemgbolb d9bomBybgdol  Ly®zommo, GMImoL gobbm®Eogmgdobsl
dogmomdtz0 LogoMmgm 3memoho3ol gohotMgdnm sbm®mzngmgdl.

3030 ®3ob OIMO3EMd0L B8gdama, LoghmmodmMmobm LobhHgdedo dmbeo LHMYIHONMO  (33em0eNgdY,
303mmoMmymo Lobhgdd HEBLBMGHIoMEs PYOo3MMOMYM FMEgmoE. boddmmo 3033060L ©OIemobmobogg,

5 Mmbegmo, sengdLobmy. “bLaghmamsdmmabm PMmonngymomodgdn”, bgigMa, 2006. g3. 33.
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MHybgmBo v03mgago y3zgmo bomdo o 09M39Mh0 3MmLLoddmms g3994b9dBg gozemgbol dgbobothybgdmoco.
3mbhboddmmo bogMzgb GYLIMO Mo30L0 gogemgbol Lazgéme d00RbY3L O yY3gemebootow gbBobosmadgagodd
©obo3mMgmol o ©39M030L 89dmbLamol Mggzombadn. GYLYMOL dmozoMo FoBobo Mggnmbomydmo 3939dmbmdds
o 2008 Bemob 0330Lb¢hmL Mm3oom ,89bogggtmobo” 3obybo gobe  obogemgmb. dyndogbdolb Lododho, Gmegbog
0emEobLbdo doomm 3m3YP6039, O™ P3MOEbs O LodoMmzgmm gobgdmbab vemooblbol B93tgdo J394bg0o,
mbgmoL gdBM™MYdS 3odmM0B300. Logotm3gmmmBg Mo3oLLbINM, 306 OObbY LygEMeBMmGObm LuBmgsEMgOLL,
MHm3 LdbMgm 30330L0o dobo gogmmgbol bggtmo. MyLgmol AbMoEb dmMBN8byTmo Mm3o oym doemol gmodohgdol
3mbob30. GO gemmdomy®o 3sbybo 99690mes dob J3930L? HYLINO OGMETYDY, HMB emmdoMYG 3obybo oM
0gm 3303600, 3L LobAHgdedo o6 3Jmbeoo 3608369cmM3060 BgBMY3Y, HSE Bosbomobs godmgygbgdobs dmtogn
»(3000° P360006080.

mbgmoL 30BobL BoM3MOEagdbl Lodo®mzgmmb o P3MVEbOL Lo3YMOMo gozmgbob La3geO™mBo dmg3930
0 3000m30L bgemol dg8mmo gobbgb g3d™Ohmbhn3y®o bogMizolb BoBogmo. 2008 Bemolb ©g30LAHML ™do,
Logdo®™m39tmmMLbmM30L 0ym boghm-8o goB93th0obgdol odsdMm3Mgdgemo g3ogdhmMo, 2014 Bemolb dmamgbgdo 30,
Mg P36O006030 gob30moMmEs, N3MbOL 93 MOGHMmObHN3NMo 0bdhgaMoE0ol 9®Rg3960L LoBoboomdgame
dodoGoymo. ©

0399990020206 0l3m0060yoEmodoMmolmal, H1Lgmads, HMaMMEMOE0MBOMYMTo0gdhmMTodoglndocmyMmoe
303m0ygbs v30L0 06dhgtgligdol goLodhotgdmoe. vmMbodbyem Mmvdg, vB8IMOLOFbOL HgtohmMmoody Mybymo
Lodbgtmm BB OO oym BoMIMagbomo. 39i3bemol Bgby3zghol bgmmdg3tymadom, HYLgmdd 3m0bo yotodomol
dgmg Mol 9990093, LO3PMOM0 LVAJZ0MIM dogmgdnl 3mNobo YoMmodomol 3mbayemogdhol Bmbodn gobmoglbgdom,
30608369¢mm3bo0 gondyo®mo 3mBongdo LodbMgm 30330L00L M9z0mb3n. GYLIML YBG™ V3doEEYMo F0Bbgdo
300Bb0o, d0b Pdmogeagl 30806l FmeMoob 3MLHLOdZM™MS Lo3M(3989 3o3eMgbOL dEagbs BoMdmoagbl, dogMmed
0MLgdYm 30m0Mgdodn, MmEgbog 089Mmdo0F000 O MYMIgmo 3mmME0botmgdymow Imgd9w9dbgb, GYLgmao
3094b03oMYEOE ZoohHOMO MO30L0 9B M36YO 0bhgHgLgde. GYPLIMOL 3MB0Egd Zodysds H9a0mban YoMmodomol
®30b 8990093. F0HMO0d MYLbgmBo 396 9ol y39emd 0l MBS, Mo b LM ngsMY® 890mbgg3odo,
303608 oy o3Lb3030 d930mb3ol, ML 3gho 3dogmmgbo 93L My oMo MYLgmb LmBbgmbo s ©dgEMHBONF6dY,
300069 3Jmbod Yomodomol dgmMmg m3vdeeg, 3obybo 096900 ogdnma. MYLgmobmzol Bodzggdosbo Lodhynozos oym,
HmEgbog 989MBo03960 08063390000 oL dm303806mg LmdbgmBg, Bogcoad o3 659390006 LogyoEnodo 3ob dmobgémbo
g39emodg Mo30MmbomYM0 demhghbohnzol oMRg3d o MOE0MBoMmYMmo 3owoByzgdhoemgdol domgds, dmadggdosbo
3900930L 3ogL0doemyMo 3oBMolb 308b0m, MmEgbol dmmm dmdgbhdo Boghmm 3mbxiemodhdo o sGMLgdYmmo
3000009000006 godmnbotyg dobm3zol Imdzgdnobo dggagdo doomm.

MmLgmob Logogm 3memadnzolb Hgomobihyyho oblbom, GYPLYMo (3000emMMOL goBoMmmb dogmoymemgods. Ly®dLb
00000 YbmL 9900 9d1M0 dhothgdob M0bodMO ZemMBOIMYEO 3MmBE0Y O oY30Gm0b30MEgl v338-b MInbotgdsol’

©obd3bo

LogOMedmMobm  3memodo3ho Lobdhgds, G®MIMobm3oboE ©OFObOLOSMIOgMOd PBEMOTMBS, 9330
9950060, 300060g300m00 doemomdnb39b. Mmommgymo  g394bol LogoMmgm 3mmohnzo Bgodmgds gobzobommm,
HmagmME 00 3OMIM93g0dg 3obybo, GM3gmoz LogHMEdMMmOLm 3mmoho3th Lobhgdodo sGLYIMBL. Logstgm
3mmoh030L 890093900 ©0IM3000907m0d LoghmodmGobm Lobdhgdol vbotdoymm dybgdoly o 3MB3MghYTo
939460L dgLodemgdemMOgdBdg. Mommgyemo LobgmaBorm (3EoMMAL goohoMmmb bogotMgm 3memodnzo, HMABgmos
3ogbodomyMo  ¥BMY63gmymBL Jomo  ghHm3byem  0bhgtglgdl  godotgdsl. dmmogho  bobgmdBoxmmgdo,
HmmIgmmo 093m bozdotmobo Lodbg®mm dgbodemgdemmds, PZYMIdgMYMEBL Lbgo dgdhmeMgdol gHm3byem
00¢)9®9LgdL, Lo3PMOMO 0bhgMglgdol godm.

MmbgmoLb 3ogH vaMgboymo Logotgm 3memohozolb godhodmgde gdbobydgds dobo gozemgbol godmmogtmgdol.
m9Lgm0 300MAL ZooHOOML MOE0MBOIMYYG0 bogo®mgm 3mmohozs, GmAgmoi dogdbodomy®d dmagdel o
30603o0my® obo30M3L PBGN639emymMAl. 0g4gbgdl ,(3009d0L" LgEool, oMo IMLEBIML Lo3ymoto dogmol cnodaco;
3emmOomY®mo 3olybo 3ol 98900909089 o Bmaoow, My Go 398mY390L PBLIAL o Mo dgbodmgdemmdgol
0demgalb 3ol LogMmodmEmobm Lobihgdo.

MHLgmo 3000emMAL gobeogl, 30603793, MHgzombomYMo 39390mbo, gemmdomy® BglobgemadBogmlizgb dodogom

6 Okhanashvili, Nino. “Analysing Russia’s Foreign Policy in Georgia and Ukraine after the ‘Colour Revolutions’”, Book chapter in Brussels,
Torun, NATO, 2021. p. 47.
7 Okhanashvili, Nino. “Analyzing the Potential Causes of Ethno-Political Conflicts in the South Caucasus”, Book chapter in ibidem -Verlag

Press in Hannover, Germany, Columbia University Press (USA), 2021. p. 90.
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38089. 03089 Agthy396m gL Bybgmob Jaggdgdo bogo®mmzgmmmdn (2008 Bemol vg30LAH™L ™3o), P3Er006580 (yo©H0dol
069gdL0o, 2014) o 3m00bo gotmodomol dgmyg (2020) mdob 393¢093.

079300000090 36md0em0 ogdhoho, demoghgdo 03909096 03, Hobo dogmss 8gLBgzom o bybhgdo gdmGBoTNgd06
0030b, Mobo g33em03 06 dgydemoom, BoM3moagbl yzgemodg bomgem dblbsl HyLgmol dogch ombodbyem 439469080
300bm®309emgdyemo §390090930L0.8
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duM30 53Mad0da
©u300) 0333363601 babIMMBAL LYJIMAIZIMML IM(M36IM()
01030@aB30b 13003aNI 3dMBM3N30L ©MINMMA, JbMBOMHIGITN
3MmMBILMMO

330680 bOLbMA30T0
03963 5330b03830C20L babJTMo0OL BIGOTNOLOL LAbITIFENBM
J6033mLbONOJIONL ©MIDMmI6O0N

QobOMAJM0

d01bgo3o0 Bemgdol gobdogcmmdndn domBgymo oEgdomo ¢h9bgbzngdols, gemgdh®dmbymo 8gbyn3gdo
Logdomm39emmBn $96 300093 06 bobioomgds 3603369emM3960 9x399H00bMINM. P60 900608bML, ™3 LobgmmIBoxm
99Lyn3900L 9BIIhO™BS, oL HOEFOMBOMYMHMOSBgS OIM3009dmo. Lodoysgh™m LobLMGINL boMizs 396
096900 ,O0E30mboemYM0”, 0y LobgemdBogm d93LyYn39emo MMZbEB30900 oMM 00030000, ,yboMobbm* o
99Lo0030bOE OO LobomEbemm 303emol gmbg Logmbemol, dmabobyGmgdol o6 LodYBomL godbomgdemmgdo
09393000, ®o3 0030bm03000 03039 39Lyn30L MB0gdhBdy PIM3emgl MM bgmmobom EoboboMm3gdl 06393L.
g3gemo bobgmdBomm 89dLyn3gmo mMmaobodoool 3080bL Pbs Bo®mBmoagbogl, LobgmadBogm dgbyozol
990093500 3oL O batabbol vg339dh Mo Jgbododobmdom dgbyncogo.

Lo 3396dMm bohysgdo: 93399H0obMdS, gemgdhembymo bobgmmdBomm Jgbyn3gdn, Bgbynagdolb Lobhgds
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Efficiency of e-government procurement

Shalva Julakidze
David Agmashenebeli Georgian National Defense Academy Doctor of
Economics, Associate Professor

Gvantsa Sisoshvili
Ivane Javakhishvili Tbilisi State University doctoral student

Abstract
Despite the positive trends achieved over the years, e-procurement in Georgia is still not characterized by
significant efficiency. It should be noted that the effectiveness of public procurement depends on its rationality.
Spending budget funds can not be “rational” if public procurement organizations act only as “cheap”, “low-qual-
ity” and consequently low-life goods, services or jobs. The goal of every public procurement organization
should be to procure goods and services of good quality and adequate price.

Key words: Keywords: efficiency, e-government procurement, procurement system
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LodotmggemmBn  Lobgmmdbogm  dgbyn3gdol  Lobhgdolb Rodmyoemndgdol obdhmemos 90-0060 Bemgdol
©oLoBYoLOELD 0egdL Lomggl, MdmaboE Jomgdye 0dbo bogdoMmmagmmb MgLdndemnzol dobobhdms 303069¢0b
#264 oagbogmgde ,Lodomm3gmml Mgbdydmmozol bobgmadBomm LogoMdmgdgdobomaol IMmoydoobs o
Logmbemol doBmegdol Bgbobgd”. o3 39Mm0m8n 89LYn39d0 FmEM0obo bmM30geMEIIMMPO Jomomdg, Mol
3300m 30POM3MOH0Y IO M39009MOLMSD 9hmoE, ™Mb sbemes BEbsbLYGO o FoghgMoomyto MglydLgdol
30930Mmmemgdgmo boh3gdo. 9.6. ,Jomomeol hgbwgthgdo“ boboomgdmes 3mMmYwEol domomo mbom o
3mb6396963300L bo3eMgdMd0m, Mol godmi 2010 Bemoob onbym dobdhodyMmo MHgmrm®mIgdol godhoMgde o
3909960 LobgmdBoagm dgbyn3gdol LooggdH™L gMh Moo gemgdhEmbymo bobhgds, bmemm Bemol dmenmdg
99byn3900 doeMNobog goaGYmms (20116. 96396080, 33.3-6). 090b0dbymo MgRm&3anl 8gwggew 2011 Bgmb
Rodotrgdymo hHgbwghgdol Momgbmds 14-396 omgdothgdmes Bobo Bemol doR396909¢emL (IDFI 33.6), bmenm
93Mbm3003 160 ogmombo (oMo 399003060 (20116. ©6306080, 33.3-6). M9obom30L gemgdhMmbyem dgbyo390d0
by @dm dgho dmboboemgs Rotmymo: 03 dmAgbhHOLm30L geMNob gemgdhmmbyem bobhgdsdo (tenders.pro-
curement.gov.ge) 9aobh®oMmgdgmos 4522 89dbyo3gemo o 48450 3036mgdgmo 3ma330600. 0ogModudg
30 3m(3991¢m00 3036mgdmo M9gzoLhGmoMgdymo dmdbotgdmgdol 8980030 8o Bemgdol dobgrzom (20206.
obgo®0do, 33.27).

05335 N1: bobidgBsBo GggobdPomgdaeroe Sodfegdargdol

m’__aazwljz 1-—'“173
42504530704
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

== ooty Godfjeogdenyto

9em9gdhOmbYmo h9bgtgdnl Boho®gdol doGomsg 30800L 3mbB3M b0l Bomomo EMbO, Logdmmdols o
Lobmmdol PBMYDb3gemymad o LobgemadBogm Hgby®dLgdol GOEIMbITYMO boMIzd Botmdmoggbl (bob. dgly.
396mb0, 33.3). 9emgddhmmbyemo d9Lyn39d0L dgc09z3000 306031303090 OY39600m0 3MEMYRE0LY O Zothnggdgo0L
9bodemgdemmdy, gobboznmtmgdomn NAT Hodob hHgbgMgddn, bLoog 30dMmds 9030boMgMAL OB
3mbo3999000 o B0boOgd900L F0omgdol olityyemgdol d9dwga bgmdnbobzmdo brpgds dbmemmem y39emodg
©000em0o 3oLl 3gmbg 3rghgbeogbhol hgdbozn®o m3ndgddhoins. LubMMINL MzoemLOBMOLOM vMLOBNdbeg0s
0039000 3obbogm30L LLdZML HHLIOIML, LMo goboboemogl 3m33vB0gdol FbMH 0L Botggbomm Lvbgmdboxm
99byn39000b 3938060 gd7m LoB3MgdL. 2020 Bemob 31 ©9393d3G0L dbogmo M9aeMOdgbthom 0go bogdnobmdsl
dbm®M(3090mg0L ,300mbobo o LoddmL B0bodg o30d0 dMbBOBomg yzgemo 306H0L MOBILEMMHMONL Logydzgmdy,
03M9m39 Lg394bmMINLY O LBdML B9z MO OTIMY30009demMAL 3M06(303900L OE30M” (oEagbomgds N826,
33-2). ymzgmbemoy®o vmobdg 3o LoRogoMmo g0l 3930l gobbaem3zol Ludgmdn. 8 dmAgbtobm3zol Lobhgdodo
957 LoRogo®mo BogdLotrgdw, Bom BmEMab, 223 bmymow, bmemm 327 6B MOMm03 s 300YmMAB0N oYM d0869LOL
LoboMagdemme. M3 Bggbgdo g3mbmdnsl, hgbwgtgdol buge®moywm MoMgdymmgdgdbe o 3M9¢h9bgbhgdol dogh
3086130 ©ox30dLoGMIdIYM Lodmmmm g3obgdl dmEol $09y&3o bbgomodod 2020 Bgemb 417 dogmombo moto
(11%) 890003000, 9990000 323 dogmombo Mot Leddgbgdemm LodyBomyddy ondmas (20206. vbgoModo, 33.18).

d01bgo3o0 Bemgdol gobdogzcmmdndn domBgymo oEgdomo h9bgbzngdols, gemgdh®dmbymo 8gbynce3gdo
396 300093 96 boboomgds 3603369cmm3060 gr39gdhobmdom, HoboE bgmb Pdemol 8930930 3o gdmgdgodo:

1. 30633096300b OO0 EMbY - Hgaobh®odmgdnem 3036mgdgmms dBotwo MoEbzolb doybgsszsc,
9 hgbgMdo Imbobogmg 3Mghgbrgbhme Lodomm Homgbmds Bemgdol g3obdogzmmdsdo domosh OdOTMNY
0 2-000b 2.3 3cog 39hygmdl. yzgmodg dgho oghondmde 3906086900 LoIIgbgdemm bodyndomgdolb ¢hgbwgtgddo,
oo dmMol, CPV 45400000 3m00b (896mdol obGmyemagdols Lodydomgdn) 4398 godmbogdyem h9bgtmgoddo,
Lo ImboBogmgmo Lodyomm doB396909emo 3.53-00. 030Lmob, 2020 Bemol dmbozgdgdom 3M9habwgbhgdol
g39emodg 3omoemo bdYommm GomEgbmdnm (4.02) boboomgde Logomzgmmb Mgagombymo gobzomomgdoby o
003G IhMob LodebobdhGmmb dogh godmEbogdnemo hgbwgtgdo (20206. vbgo®modn, 33.22-25).

2. 3o00Mh039d9mo Bgbynresgdo - LobgrmdBomm dglyn3gdol Bgbobgd Logdo®mzgmmmb 306mbo »3393L
30033990 3o3mbo3molgdl, GmImolb ML LobgmadBogm 8glyozs bm®ME0gmEgds gmmgdhm®mbymo
$h9bgmolb 339Mol v3mom, 3036mEgdgmmmob bgemdgztmnemgdol JoMmododmo gomrm®madgdolb agdoom. obgmo
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99Lyn3900L Bogmo 2019 Bgemb 18% oym, bmenm 2020 Bgmb 21%-3cg goodoMmeo (20206. 5bgotodo, 33.50).,
M3 3060093000 3odMB39YMB3S FoOYYOJEMd LodoOMgdgdds obodommds, MY Ludmgsme, gb doh3969d9em0
96OLOLOMINGIMO O bugoMmgdl d93306900L MBOLdgdgdL, Mo, 30639tm H0gdo, 3yemobbdmab d9dbyowzgemmo
mM3ob0Bo30900L 3bM0ob o393d30L 3 mM39L0L LEMYmmymEU.

3. 0000¢m 30bBg MG0gBAHE300 - LobgemdBoam Jgbyn3900L 9H 056 gemgdhGMbYm bobhgdodo AsdgbgdYTmS
9m9dhOmbyem  8gLyn3gdol Godgbndg (Ho3ob IGmEgEYGY, G®MIgmmS 1Bghabmdsdo godoMmIzgdnmol
300m3emgbolob P30Mohgbmdd 9603900 odoemo ggobinl dgmbg 3Mr9ghgbrgbhl, bomemm botmobbBg LEmEmgds bo3emgdons.
393byo39tm0 MMZoboBo(30900Lm30L YooGmobbm 3G MEYJ300L, dmaboby®mgdol my Ledydomb domgdol Mo300000
9(300mg0ol 39906083L 009339t YMOE O LBEMMo Rodmydemndgdnmo Lohgbghm dmmbmabgdo Botdmaowagbl,
HmImoL o300ym@Bomgdol Y6931 GmamMmE  30m330600l, 0bg dob Bogth Bgmez0d9dem dgbyn3zol MdogIML.
d01bgo3000 530bo, bBoMoo 899:b3ig3900, Mm©gboE Lohgbrghm JoMmdgde 396 dbgbl nbgmo d0dBmwgdemgdol
3o3bGO0m30L, HMITNgd3 EOdSEM ObL EOxJLEMGONm BM3M39096 3Mb3YMIBHYM N30GmORHaLMOSL (Hgbg®ao,
bmmmm oo 309t d0Bmgdymo bogmbgemo boMobboo 3608369cmm3bo00 RodmEmAgde bbgo 89mo3089d90L, bmenm
3mabobyMgooLb/bdydomlb 899mbagzodn, 3omo bGH0Ob dMYOYO 39eMEgOYM9dgd0 LomvboEME 396 LMYM©gdY.
obgm EMHML bobgmmdBogm, 9hmo Bgbg30m, MoMJmb LoMggdmMAL 3603369cmm3060 BbBLYMO 93MmbmBn0m,
0930 LEdMBozmMME YBO™ gtho boMyob gobg3o PBg3L PboGmabbme Bgbtmyemgdyemo dmaboby®mgdalb/bedydomlb vb
3009d7em0 LogmbeMEL godm. v30b g m-gH Mo dgga0o LBEMEmg 8o3 Loodo M9zoLEHG MY 306 MO HOMEIbMIL(S,
M3 2020 B69emb 89000396000 434-b (20206. 56306030, 33.54), boemm 2019 Bgemb - 592 306 (20196. v6go60do,
33.43). ombobodbogos, GMA LoLRgds odemggze MEMghe30060 (HgbrgMmgdol (MEP) godmi3bogdol bodyomgdobs(s,
HmImol EOHMLYE BOLEYIO MMM 39003089090 M0MgdnegdY, 0bg - 89Lyn30L Mdogdhob botobbo, mydie
MEP $hgbg®gdol 60ocmo 3nemoob d9byne39d80 dogmosb odoemos. 2016 Bemowsb omgdwg 138 sbgmo ¢hgbrgMoo
300m(3bogdYMm0, HMIGEMMgob dbmemm 90-390 oEgdYO bgmadg3tymgdo.

4. 636y0hgdgemo hebogMgdo. 3o 3399cm0 308989d0L godm gemgdhBdmbyemo Hgbgto bdoMHo Bmozhwgde
Bo®ydohgdmoe. sbgm 30h9am®mool gobg3nm3bgds obgmo hgbgto, GMAgeBgi 96306 godmbody 0bhgtglo,
996ycoo 898bync3gemol dogth o6 dmbobogmgme dmol 396 godmazmobs godoMmEzgdgmo. 2021 Bemol 31
mgdhmdMHol dagmdomgmdom by godmibogdnmos 24 634 hgbgMo, GMIgMmmogod 20% o6 dggs (5076
$90600960), 7% YoOymm0moE obtmymos (1754 ¢H9brgto), bmemm - 2% 8gbyd (676 Hgbwgton). oy Gohma
30036000900 H9bgMmgdol 30% bggohoy®o 3909300, 3m33emgduy® 3obbogmzol bodomgdl s d0B6396mbogmoo,
obgmo MoL3-BogHmMgdo Y3ghgbow d08Mob 33emg30L 3 m3gLbdo 39dgdmm.

16000 5¢06086mUb, HMA LobgemdBogm dgbyn3900L 9BIIHYH®BY, 3ol GOEFOMBIEYHMOBIS OBM3000907o.
LodOYIgH™ LobLEgOEL boGmEze 396 0gdbgde ,MoEombogmy®ma”, oy bobgemadBogm d9d3Lyn3gmn MmEmaebodozngdo
dbmemme 00030000, ,nboMolbm” o Bgbododobo odsmo  bobogmEbemm (303cmob  3gmby  Logmbemob,
3maLobyMmgdoL o6 LdPJomb godLoMgdmgdo 041393000, GOE MO30LMOZ00 0339 dgbynzol MdogdhBg PIMm3mgL
©Mm3n bgmoboem obobo®mEgdl 06393L. y3z9eme LobgmdBogm 89dLbyo3gmo mEMaobodoinol 30Bobl b
Bo®mImoggbrogl, bobgemadBogm d9Lyn30L 90093900 A3OLOLY O boMobbob v 330¢h Y0 Bgbodedobmdom dgbynw3o,
0d0ohym3, 30806396mboemos, Mm3 LobgemdBogm dgdbyozgmBds MEEOBoBoE0gdds YBGH™ Fgho dghHoyHMmOm
300m0ygbmb  8gbyocogol ol Lodyogdgdo, Loog 3M9hadbwgbhgdo Bm3ImMgdyembo 60ob dgbodemgdenmdsl
0BoGHYMmo 304MMI0L 89009300 bgmmm3byMom, o Mo 30030600, ¥GOVSI339HYMO® JgodoMmmb 3gbynt3ol
®0099dhob gobo. dbmmme o3 gBom doomBg3ze I9939089 MG9bHMgdYMmo Bgbyn3ol 3obbm®zngmmgdy, Mo
39emobbdmdb dgotgdom bobgmdemogn LobogmEbenm (303emob 3gmbg Logmbemol, dmaLobyMgdol ob Ledydomb
39Lyoco30l o Bgbodedobs, bubgmaBormL 390360em0 Lobltgdol Goombogmym boM3ob.
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Lobgmadfoam Aglbynce3zgdal Losggb@&m, 2020 Hanab Logdnsbmodals sbgstmndo.

http://procurement.gov.ge/Files/ShowFiles?id=19539b18-4d67-42d9-80a0-12b91622ca28

Lobgmadfom glynce3gdols Losggb@&m, 2019 fanal Logddnsbmdals sbgstndo.

http://procurement.gov.ge/Files/ShowFiles?id=c2f122ad-9047-43a7-9f93-44d615a997ac

3mb3nmMabnnbs s Lubgmadhoxzm dgbynw3gdal Losgyb@&m, 2011 fanal bLogdnsbmdal sbgsmndo.

http://procurement.gov.ge/Files/ShowFiles?id=b2b9a16c-c60a-4330-afda-b27af2812ce3

Lobgamadfoam dglbynce3gdals dgLbobgd Loagdomm3zgmmb 306mba, 20.04.2005F.

http://procurement.gov.ge/Files/ShowFiles?id=daed613c-0cf9-42ba-88b5-9b585a818909

Logdommzgmmb dosezmmdol N826 oa)bomgds Lobgmadfoxm JgLynw3xdmMsb ©s3s3d0MIdNMO 83700l
8obbo30L LodFML MxamMsdg6ENL sdBINEgONL BgLebgd, 31.12.2020 §.

http://procurement.gov.ge/Files/ShowFiles?id=b3801a00-9708-448b-9¢75-f09c3e1b9657

06x3mMBs300L M30LPBREMJONL 3ob3nmsmmgdal nbLE0GIG0 (IDFI), 3dod330M35emg bobgmadHoxzm dgbyo3gdol
Mm3080bg0 - LobgmBFHoxzm dgbynce3zg0oal dgLobgd LogoMmm3zgamml 39bMBAEIdMMONL SMLMYMdal dgazslgds,
2017 6.

https://idfi.ge/public/upload/IDFI_Photos_2017/tppr/PPL_Implementation_Assessment_Georgia_geo.pdf

053300l gobbom30l Lodgmdn fomeagboma Lohnzmado JMMNsb gmad@GMmmbym Lob@Eg8sdo: https://tenders.
procurement.gov.ge/dispute/



dMabNO0ImM0 M3T6MIMa03a0 MmMAMMB JbaAMIMO M33b40L
06LOMIBIBN0

Madu® RORJY
©0300) 90383d3d636IMOL babIMMBOL LAJAMII3ITMbL
01030aB30L IMM36IT0 930033 N0NL,
0339Ta3M0aM0L 0)a3MCAB30bI ©JI JLIBMHOIbMIBOL
d03omdIMAs0Lb obOLOJBN 3HMBALMEMO

0oLOMOIN0

39(3MG0mMA0L 0BMM36900L bhMEN080 MmBo BrmgooE 9Mhm-ghmo yzgemedg 3GMOMmgdyto Lozombos. dobdg
3L39emMO0 Mg EOYPEbOMBgM 3080mb 06393L. 96 dMHLYIMAL g m0obo ©8G0 M3gdaL BoHIMIMd0L J0BgBgd0b,
dobo gobgomoMmgdol gho3gdoly ™y 890093900L 0633cmo3. 9o ®odgdg 30 y3gemo ™obbdgdy: ™mdo ywoglo
1090076 govd, HMIgembos bobbemo, BaMg3d, 9Vd0vbms Abb3gM3mo, BLogmmmaon®o bhmMgbo o ©.8. ImbgsbL.
Ldhodhoodo gobbogmymos Jugmy®do mgdol 0bLdhMmY3gbhol B30 BgHM360 BMMIgdol dL3gdhgdo.

LoobRM®AoEom  Hgdomemmmgogdol  LEMOMAS  gob30m0Mgded o  FobLOB3EMIMBE  PYMMgHNMINL
0MHORMMHIVMY®0 O BMMHIoemyMo Jugemgdo 30BOYM BMMIoT0 gowoohobo, 030L Hgbrgbios d994dbs, GmA gb
RM®Id> byem doemg goodbyszgho gobegdo.

LhohoLHOIPMO IMbOEgdgom, 2017 Bemob godogbymobmaol, bodommzgmmb 0bhgthmbgh-dmabdotmgdgmme
65% mg-modolb gobdogmmmodndo ghmbgem do0bs Bgomeo Jugmmdn. ghmo Bemob gobdogemmdsdo 0bhg®mbgtob
bomgmodobm vyahmEool 3oB3969090m0 5%-00 goodotms. LBMGgE gb d&Mob 0bmMmLAHMYIHYGS Jugmmydo
®39000L LEObBME®IOF0M-BLoJMEMZoYMm0 M3gMoE09d0L Robodhotgdemo . [1:58]

103396dm bohyggdo: Mo, 30E3MOGOMBY, 3Mabodac0 Hgdbemmangdo, JugmnmyMo mgde, 36¢hgGHbyMo.
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Cognitive Technologies as the
ool for Network wars

Ramaz Chichua
David Agmashenebeli Georgia
National Defense Academy,
Undergraduate Defense and Security
Assistant Professor Prof.

ABSTRACT

Generally war is one of the most problematic issue in the history of human thinking. The discussion of
the issue still causes unresolved controversy. There is no consensus on origin, stages or consequences of
war. Everybody agrees that war is the greatest calamity followed by bloodshed, destruction, human sacrifice,
psychological stress, and so on. The article discusses aspects of the various forms of the Network Wars tool.

The rapid development and availability of information technology has moved informal and formal
communication networks to digital form, which has created a trend that the mentioned form will soon become
crucial.

According to statistics, by the spring of 2017, 65% of Georgian Internet users were online at least once a
day. Within a year, the Internet audience rate had grown by 5%. This is the infrastructure for conducting infor-
mation-psychological operations of network wars".

Key words: War, Humanity, Cognitive technologies, Network wars, Internet.

1 https://www.geostat.ge/ka/modules/categories/534/metadata-sainformatsio-sakomunikatsio-teknologiebi bagsMm3zgammU
LB OLEN30L ghm3bma LadbabyMo, (3osdmHAxdYMNS 22.06.2019).
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ddbu3du ™0

dugemy®o ™30 dgodmmgdo  3obobodmadmb  Mmgm®E  dddmmo YO moghommdol  Ggomydo  ob
3060h0mYO0 Jugemgdol dmboBoemgmom3zol dbm@emomlb Mog0bo bLyMomob, dmgemgboms goggdol, Bobootbol,
dmmbmgbogmgdgdol, 3086900L, dmb039d0l, Mogdymmgdgdol, damBothgmogdol mogLambobgggo. 3mabohoyto
$990memma0gdo 08 dGdmemol 0bLhGYII0HIdNY, HMIgdol dgbodemgdgemlb beol Jugemgdol dmabdomgdgmmms
99(36m00L 3GM3gLgd0L: Bgatdbgdgdol, dmddol, 89xolgdol, 39¢haamM0BOE00L, YFMV3MgLol godmymaol, doBgd-
990093Mm0M030 3038069d0b ©3900b, PYOHM0gMMNMO0L Jugemol dmbobogmgme Ji3930L0 o Logdnobmdol d0BgB9dmob,
3mhH0390006, ImNbM3b0emM9dg0mob 9xgdnmol 30380600 JoMmm30L. M3gdo doemnob 08300m00 030G MNgdS 3gdhmdol
306030600 Bod03Mo 3oboaytgdol d08bom. ™m3gdL Loggydzmo dmdogomdo 3mbaggemoaddol Lydogdhomo
3mB030900L  Mobo@OmEMINL Fgbobgd bLbgoolbge BoMImagbo Pg3L. JoMhmdomo MGmd 3mdzom, oY
333000M300060 Imbsbemgmds ImYm3gbems ogemmEgds 03sL, 01 MHMOL govms30L1AEgdL Job dmBabsdmagzoL
06300 Lodym3gmo HoMobobgob o PBGY639mymal ol FohgHooemy® Immbm3boemgdgdlbs o BoMmBohgool,
0030b93egooLY O EgIM3GmOHOOL, 30300 Mo ymazgemazoMm vdML 306Maogl. dgbodedolo, 0doEgdd 30mb3d, oY
Hmagm® 3:m0309M3mm dmB0boomadgzol bLudmdomogm o Lodbgmm dmbobemgmdnl 3bmdngegdedn dbgosbo
3mmOmoh &0 3mB0300lb JoLomgdmonl, godoMmmemgdy-cmmdol s LobyMagemmdol gobBymdo?.

d0&m001o00 60600

MmEgbog dmBoboomdogag A39bl MEI90do gowoz000, onbym A39b0 Bgbgyemgdgdol, agoligymmdgdole
o MB39gb9d0L goBooMgdo, Aoz R39b0 NBorm®mAs, onBym R3gbg9dnMmo 3bmamgdol LhnmmBg m3bgdY, gMogds
0 M3b3gbos 9MOIIM3MOHYMmO J394bobodn moz0Lo dn3nm3bgdobs, ob P339 A39bL dm3v380Mmg 0d(3930.
3mmOOMNBOE0Y, 9Mmoobo  MotMgdymmgdgdol, 396M39d0l, goggdol, OdmM300gdYmgdol, FoLBEMO®YdgONL,
dmbdomgool Lihobo®mhgdol, 93mbmB3nG0 o 3Mmmoho3nMo 3M0bEn3gdol dmgmmo dbmaemomlb dobdgodom
303M039mgde  — gbos  3magbohoy®o  dOHMbMdOL  odYystgdol  dmegmo,  Loebgm®Boom  3meodho3olL
3mbhOmmoMmgdo 1gdobhnzn® 39em8o LEMGO BEYOOL Mo3LIMbg30 O 3obdh303900.

JLgemy®o m3ob 3mabodh oMo Haddmenmzgngdo mEM 306oYBY 0ggde:

000030060L 91393089 3063LOBM3GgM Bgdmdagrgdel bdoMo oMo goMhdgdmadyman Lodyo®mmlb dm3zmgbgdn
0bogbl, 960390 30030 ©dn0bol M 3I00090mgdal bobinomo.

300000006 500030000 LmEoomYGo vMbgovs, LBmGgE dobm3zob G9wgdabhymo LmEoMYMo  $3313900
(96209OHm™0L Jugmmgdo) BotIMoagbl oldg yzgmody Mm3gMmohoymo o 9Bgdhyto Bgdmdaggdol gobomgdl.

Lmzoomy®o  Jugemgdolb  dmboBoemggdl  goM3399Mm0  EOIM30EIIYIMgdd  ©g3m  dg9gddboemo  ™mo30L0
939460Locd0, dobo bgemobyasmgdoboedo, 3menohozobodo, bLodmaomgdobowdo, dobo 3Mmdmgdgdoboedo, bbgo
93946900L0030..., O 93 EOIM30009079em90089 dg0demgde gog3mgbol dmbrgbs. 30HdHYIMYGO YO M0ghMHMIL
dmgEbol 0b¢hgeBgoLo, Fmo306h0 dbogmo ©3d900, 39a3MAIMYO0L obogmo ©309d0, I3®w9dol dbomo  ©3dg0o,
dmgbohm®mmo dndomds, 3m39bdhotgdo, BMMY3gd0L dmbobomgms 3ghyzgmmgdomo Ji3930, 3M3gbHOMgoNL,
demmagd0b odemm330L 3memohnzd o bb3. — y39moxmgho gl dgbvdodol Im3mmgbgdmob dodoMmmgdedn dmgdol
090943960l  0bLhEY3gbAHgds. 3 IMmEgbol Fomm3oEMA0L 3oggoobomgol dm3z0y30bm H30hgemol Jugemab
™BOE0ONM LhohoLHO3IVL: H30HgMEL IMBbIoMgdgemme 5% Jabol Jugemdo go3dEIgOYM Jmgmmo 3MmbHgbhoL
75%-L!

10-15 Bemob 606 0bdhgMbghdn bgemmaby® 0bhgmmgdhmmob dmabdomgdemol 0bhgtMogdhoyMo yhmoghommdnl
3hmaemudg00 3M390MIdMEY. 99 IO MaModgdnl LdmmMMME V3039003 O Ob3gBLa dbogmo byemo modgho
306HhomYG 3mb3otMgdmgdl, GMAmMgdLbOE 30OHHYOIMYM0 oMMl godoMhm3s 3gndmoom 3060domyMo
30boMgd MBbgBg. bgemm3bydmo 0bhgemgdhoL o3 hgdbmemmangdol dmaBg3bm gobznmoMmgds godmoabodo Bgo3yeo
09o9bhgool d994db6odn, HMImgdoE BMEYIFBY ©d3390mo Jogh ImEgdyem 3mBoool ©bdm3069096 Jugemadn
33903960 0 LEBdMZOMIIM030 VB8MOL ROIMYdMNdgdoL F0Bbom. Abgogbo IMmaMmedgdo dmmbmaboo dMm3mABLY
06¢)9®bghol 3m3gM309em0 bgghmMob FbG0EOD — godmbdoyMmgdgdl obEByMmo o Logmbemol, dmaLobymgdole
o 333060900 G90dh0b3g00L BMEBocmgdobom3z0LS.

3000 godmygbgdol dgmtg 96gomo 0bhgaMbahol 3memmoadozgo bgdhmMo gobo, HMIgmOE gdm3Mohoodo
0003080L 0d0¢hoMmgdol obgbl. Bodhoy® dmdommogdgmo 306 ¢hYOMIGMmO $3933900 dMmBM9dYmo 960ob dmobobmb
000L g3MbLAHGOMOS, MY MMZMO 0M™M39d0 d9hoMmoE LoBmasmgdd Fowobyzghomgdgdol, Mgmm&agdnl,

2 mMONSd30mo 3., Mdomo dogns bagmosdmmobm PMongmomdgddn, olghm@Eogns, 0. 2018. 146 33.
3 YymuykmH A. A. Mogenv ynpasneHusa ceTeBbiMM cOObLLECTBaMM B YCIOBUAX Pa3BUTUA CTpaTErnii MHPOPMALIMOHHbIX BOVH,
HauuoHanbHble MHTepeckl: NpuopuTeTbl M 6esonacHocTb. 2012, Ne 11. C. 152.
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dm3mgbomo 3obboemzodn, MM LBdMaoEMgds o6 0BMbgdL b Jotogdom Fbytzoemge P3gdL dboMb o3> oy 0d
39b90019m™9390L; 30EOOMM vYOHMM00L ynHomgds bblo 193gddg, dmobEobmb nggdol, GEI96gL, ngoemgdol
06 93hmEmmO 306HMm3690900L ob3MgEohNM9dY, 9330 BoEOHB3MI306 Jom ogh dmy3zo60emo Boghgdol YHyYeO™STo,
AmbOBMgOOMO OLOdIYMYIYEMOSTn O oL3306900L MMan3IYOH™Odo, 89Jdbod MbENONb-03ob6ygdgdn, Gomos
0936900 3GMHgLH30 dLOVMOLMBNM O J0TNOMBMBNM dESTNbMS Rt MdOl Jmvdgoemgde.

L 0O M Jugem MO MOBFgEOHM39 dMabIdMgOTl BLEJ0 30 JugEm G0 MIgdob 3MmzbothH Hggdbmemmzogdol
LomMoE o390 3d939emo 0MAmABY. 0beMMIs30YM-BLoJmEmMmanyMo 893mddggds ymagmmaol Mmwo
0093900 000d0060L F0gth GmamM3 LbdodMmgds. 3060dom, MV3030M39emMo© 0l 0B03L, dM39dL, dhy39390U,
30000940000mg00L obgbl. 306000006 06RME®TOE0S gotgdmBn 0okl MMOgbhoEol Bystms, LBEmGgw dob
Loggynd3gemBg ob 0eMgdL ZooByY39dnemgdgdL, oyomndgdl dmgemgbomo o Lbgo vEedosbms dodotmm Loznmo®
39030Lgd90L, ©3g0L mo30L AMBOALL. dsbIg0d, 0bhIMbgho, bLmEoomyMo Jugemgdo EMaLEMIMBNm vEETNdbOL
3096 LEAYIHML LML BMEBoMgdol B3Y306 LdYomgdoE 0g3d.

3o d0gém 899360em0o 3060 POMYEH0 HgoemMdS 39MH0MEYMO dLOMIOL A3oghHgdOE V3TN I3MMS3090L,
330l 3m3emgbomo  dmoob  LGmomL  3oeAbMm030  BMOZII0HIV0m, GMAMgdo MMAgEdg 3mBoEool
9000LAHYOYOL. MM MOBFYEOM30L Moo 8g3bgrmm LmzomY® dmzmgboms 3939z Mmmb Jggobgdob:

MHmEgboi 339030 dbb3gdm3mo 9606900 yzgmo oboMmAgbol gooMmAgbols 30Bbom (,30006M 33900 gm0
g39cmobm3ob” o ,30L8g P390 96 O300930m"), 0936900 3dotmo 0do3o.

MHmEgboi 39530 dbb3gM3moe g6otmgdd obgmo 0gol godm (Lo3ymoMo Moz0L goEoMAgbol, 33300MmA0L
3o00boMAgbo), GMAgmOE MgoemmdnLged dmMbos (dmdomodgmo oo PIMO3emgbmool bomo  ©8&Mob
030embodMmobom), 30806 0d3bgdo abhMmYI30nmo, BLOF0IMO® VMBOI330HYM, O6VIYMIdIMN30 $a3nx0b,
0boh03Mbmo LggdhoL 0do3o.

0y bgdy bb3d ©03006mo PLOBOMbMgdLomzol, Fomo PYBE9dgooL, ™V30LYBEN9dg00L, 306mbogko
069 gLgdobom3z0L gobbo3nmMgdymo Lugg®mbol 3gmbyg vOd0obms $3x0L M03300006H9d0 (9.0., 0b BoghoyMo
306mbogto gBom 3dbbzgM3mo gboMmgdo Lb3o oboMAgbol gowolo®Agbow), 80806 LobgrmdBoxmmb o
LOgMMOIMEOLM LOBMZOEMgdoL dMEgdyemo Logdoobmds domomdnl ganhndyMo godmygbgdob 0dol 0dgbl,
MomEgb dglosby®o dmb03900m03 o6 PO bgmadm30bgmmAal Mmo3o gobowan®mgdgmo sanxso (LLM3-L,
3m 30380609 $969d0l dmgaggdgdo boobdh Mo ggémdobool, g3edoLn®o odhoeonl, 003mbool 30domm, LobgemadBogm
bgmolyxmgdobs o LoghmedmEmoLm MMaebodongdol 9890090900 HabmmMobidhymmo Logmmbolb dodotmm)*.

0y bgdd 0sd0obmy 33380l M0330006900 gIM3IGOHOOL, Lbb3d ©Ed0sbmy, Fomo  YBgIgLEL,
003090 gdg00L, 0gOmgdol gooMmAgbol 0gol gyemobmgol, 89806 ®MobLdgEMm™3g vodnsbo 0dbg3e
99x30L909080: 3mLM3MgEMgAN O BENOVBYENgO, gthoyn, Lo, cMd0Y, goghmb 6g3&o LobgemadBogmgdo.

0. 39bm930RTo dogmob gmbgdodobzomo NBMEY GJOMMOLBY BLOJ03POO MMObHOES vEETNdbL POOOL
Lohysgdlb 396 MHgomy®o Lobsd30emg ONbbML, GMIgmoE 30M39tmo o dgmdg Lobogbommm Lobdhgdgdol
dd00mm 3033060890 oWYdbgdYmo, bmmm PYbomdol — bobgembg m®ogbhoos YBmEs. ®Obodgpthmsg
LEEBbBRME®IOEFOM LOBMZOPMYIV0 HgoTNMBLL (BOIHIOL) 0JH0YMO® (33¢m00b bobgemgdo (0305900). BgoMo oym
09 96 Log®mbg? HIoMYMO 0ym 0y 90 Lb3d ©EVFNbMY gootMAgho? MgommyY®Mo oym my vMo gdm3GOHNOL
18 gd9d0bo O MoMgdYMgd900L OE307? 03 300b3g08g 3oLybow LEBEMMIsE0M BQObHMABgdOL 3MBbLHMYGHgdS
3963009610 LEEbBMMIEFOM-BLogMmEmMmzoYdo MmIgd0L Logsbo begds. BLogmemmgoy®o mdo HaMmE0ddolL
BoJHgoL 030LBEMgo0LL O M 3EOHN0LOMZ0L FgdMIMEMMS 0305900L Y3MEOE09d00 VB33eMgdL. BbgosLo
®3900bom30L Lobygemo gduhgdnddo o GobohnB3o beogde 03 dmdomodgmo oMb, HMIMgdLboi bobgemdg
®LJo3nM0 MMOoHOES 09300 O LOFOOMMGIM030 bo30em0Bd0 00 dmdomodgms dbMowob, 30LoE MHgoemmMdLBy
®Lodo3nMmo MG0gbHOE0S dJ30.

16009H0MI0L Mobodgdmsg 306HdhYomYMmo Jugemmgdol LoebBMMBsE30M BoZoMO Lodo®md9d oOILAHYM
36300 G0l 0bsoMbo ,,063mM3o300L dogdbdndo ymagmm3aol byl hmemos”. sboemo 9309d0L 3mbhgdo
Hmagm®3 3090006069 Mol 300835M M0 JOMb0 30 gobzodol, Bodgdobe o 3memohn3n60 93MHgLboL 30¢homoBodhm®on
0g93o. ©930m0d00 BoM3MIMO0mo gobbiol vemmgnznto bhgMgmbho3gdo oBGMM3b9d0l Bodmmtgbool boghmbg
300000930, ImabdoMmgdgmmy 3060360  3obBymdgdol 3M3gEm0Ymo 3odmygbgde ™ObsdgEMmmM3g  vdnobol
6900Lym@oL Lodh3030L gdmBAgOEL Logydzmo 0di3d. 306HM36900 LutMg3mOdm BoEMHBNToE Fowondss. LodedGOm
93mbm30z0lb 306HmMm0gdd0 dmmbmzboo gobo dommmagoyMmo o bmEoomYM-domemmaoydmo 0bLhbdhgool
6036900L 3gmbg 0600030000, HMBgeMO3 O VML SId03gOYMO MgocmmIL 3Moh03mo dgmolgdol PooH0;m®.

09306009¢m0  JugemyMo ™Agdo — gb oMo Fobhm 3mb3nMIBHYo dMImmos bLEME BaMmIgdnbowdo

4 Baccoesuu A. J1. [lyxoBHbI Mup Hapogos Knaccuueckoro BocToka. CM6.: Aneteiis, 1998. 542 c.
5 Waddington, David P. Contemporary issues in public disorder: a comparative and historical approach. N-Y., 2003. 243 p.
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dmadbdotmgdgmms  oodhon®mo  doMg3omagdol Bm®Iomg-0obomazol. gl LoobxrmEMIsEMm-BLogmmmazoyto
©003060L30Mgdod, MMBgMOE 306H39tm M03do 3Mmoho3n® doHMbmdsL gbBGmO®30L. gb véob LobgmadBogmmo
©o 9mbmbms ggm3mmohoznho dGOdmms ghmzbym, Mgmogo® oy bb3zd 3mbxmodhgddo dm303806m00,
9mB0boom3g30L 96 bgodhGOmYMo dbotmol Hmobomazol. dgmdodmo LobgmmdBogmgdo ymzgmm3ob 300enMI696
390mdol 30630 o bodmgdogmogm Fmbobemgmool Bmol v3dmbol o gobbgmgdoemgdol Eomgbigol, 0639300690
308l, 306030L, obgbbgb Lodbgdm O 3Mmmoho3nHo oMol  ob3Mgwodhotmgdsl, 9MhmdobgmL
13060L306 900096 Lbgoobbge MgmM0goyM o 9MhmM3bym $312390L. Y39emOMgGmH0 gl MEOMaLb &L (36Mmdomo,
303Mod BotmImyagbgemo dmadgdo doomm LoobyrmGIsE30Mm (Haddbmemmagngdol 3dom® gob30metmgdsbmob ghmoc.
g439moBg 9m9dhoobo ggm3mmoho3nGo dGdmmo Mgl bogds oMo dGdmmOol 39tmBg, 9ModgE LmEosmmy®o
$37939000  (36Mmd0gthgdodn, doom dogth d9gddboem  ALm@momlL  byMomBo, MoMgdYMgdom MEN9BHOE090do,
0009069030, 98 ™M36930L LHgPHgMmH0390d0, (30m3Er9d0L BG9Lbdo.

JLgemnEo Mm3gd0L 306300000 gdoL 93Mage BIHOO Hg3mMMY(30900L Hgbmemmagns gobo, Mmdgmoai dghmdg
939460L 3MO0EM0BgdY o OLHNBYEMOMgOY ©T0vbYE MgbyMligdl 0ygbgdl bobgemadBoggm bgmobyxmgdol
oLodbmdo. 03039 390MEgdL d0doG M3l GYPLIMOL BIEIMVEVE. 3Mm3bohGm HIFdmemmangdol stbgbomol
3063000060 900Lbm0b ghmo FobmIGN30 VMIYMMIgNL bomoLbmdtMNzow Lb3d gobBmaBnemgds 3oRbws. dobmddazn
0M9mmd0L 030830, HMamMM3 v3Mgboymow gobbymdoem dobol, GmA3gmoi 960600039z g0d bgemobymemgdsl
o 30ONMBILMOZOL MMZObMgOL o dbgbl oMdg39dL, 393bemol Bo3000900L, dogmomdsl, goMgabymoe
396mbIm®Aomo 3m®3o 8g0dobo Fobob vModogmomdMoze Jggdg00l Hhgdbmemmangdol Lobom, GmIgmoag,
3000 0009MEMag00L g3mMOMmOE00L MObobdoc, ,bogmbol bgemBdo bgemobyaemgdol gdm3Mohoymo googdolb
m®3obodo300890" 3030HMYM0°.

H3009601m0 MH93mMEY309d0, ,0MOdYMmo goBogbymmol” dmgemgbgdo, FobmdMnzo vtgymmOgdn 303060m330
(2009), 936>™M3o0000 P3MO06080, Loois ,MH970d0L  Abb3gEm3mmme” 3089800  LodBMAgLHM  gobBymdgdol
LBEGOMWO Zo3ME39TMgod O LoMEmZbNBOEZ0M dogmobbdgzol M3gMmohoyemo 3MMMENLLENS IO M3MEB0MHIdMBIL6 o
3bodb P39Mbgb Lodmgdommogm IGmAgLRHL, PA3969dL Jugemyto ™mBob 3mabodoyco Hgdbmemmangdolb domoem
90399(h00bmMdoL. 93 dM3emMgbgdl obogmgmo o MYLgmo 3obLbgozgdymo 0bhgtm3MmghoiEnnm BotmImaznwagbyb,
303M00 ob3MgmMOL P30Mmohgbmde 030800, ™I MYLbgmo Lbgoobbgy G9a0mbol bogmbgdl 396 LE30BMOL
13909L demhgebodogoly.

Hmagmt 093930 Jugemol dmabdotmgdgemo h3ohgdemo G9g3memyE0g9d0lb d93madaggdo? MHmamME mo30L
60gbd0 ,oboemo 0GP LOIYsOHM* 3M330b0s Google-ob bgemddm3obgmado 9. 8dodo o §. 3mgbo Bgégb:
006 0M0L LogoOM YLEFIGNEMOOL MBS 0BMEOE0OLY O LEFoMHM3980. FeMMOSMYEO P393938060b, 9.0.
domgmo Abmxmom 0Eednobmo 3m3gbhotgdolo o Mgodiool dowgdol 8gbodemgdmmds dthegzoemo 939ybob
30(30m3M9demgdl FobLzgdL LEBYsEMgdLL Bgemdn 3oLBMMEBIL o goboibomb 0dol Bglobgd, oy Mol gtdbmdgb
0b060. MMM oMY goBoBbYMTS” Og30bbY, BMEMME 30 dOF0VBgd0 MObggb 9.6. odol doM0ghL
o O306mMd0gMgdgb Fmozmmdol PLEFOOMEMOVL, Mgzmemyiosl YYmydobme dobodwg Aydo o mooemy&mo
3mgdoemodggdn 30 P9 mgd00b" .

06hgMbghol  dmAbBotgdmmgdo P9 M©Id00D  Jugmol  BmIboMgdgmmS  ,mongdgdol’,  3odmLgmmgdal,
3m396¢hotgool, BmHMLYGOMgdol 9hm00bmdal, Bghymdobgdomo, mgdgdnl, bhodnLgdol ,aoBoo®mgdol” o Lbbgo
6086900L Lomyd39emBg. beegdo FogLodoeMMmoE BOOMM O M3YOHOHNYMO FOEbMdS O Y39emol yzgemobmob
PON09M MY, IMEdOM369me o 9o Hhommodg dymmms dmdwg3dm dgthRgss.

9Lgemyo dobolb dmboBoemg vgmad30al o bb3d dmbobogmggdl nadogbol dol dogth gogoem by Loobgm®mdoom
003000900. obg dogomomo®, H30hghdn MEMZobodgdymos G9h30hgool (mBmbgdmo godmmddol odhotmgdol)
999360L Lobhgdes.

39Mdme, 93 Lobihgdolb 39939MA0M ,BIMOO BHg3MEMY30gdoL” dmzemMgbomo Ab3emgmmdobol 3030boMmgmd
oM mBgbmogol dogmgdnliodo Boboomadgamool 3oB930L bgdbgdolo o LEdYommgdgdol dgbobgd nblidhMmYdi30900L
3obmOG030 3o3M(39em9d0, 899930 (Ho3ob Lhoghogdol Bob BoBgss ,Hmamé godmgzoygbma Facebook, oy 896
693mgboymo M970d0b 3Jmbg J399yobodo 3bmzGmmd“. 0bhgtagolol mMmaobodgdnl, Mgohnbagdol bobhgdol, ghmo
H030b, 300 dm0b 3ob3gmMm 9O ghymdnbgdgdnl ogdogbol 39839md0m Jugemol ddnbobhMmsos dLg3g 60b Bg3L
99Lo0030b M93gdL 30B6MIM030 NbRMMHIMGONLS O Jugemy Fobvdo dgbvdodobo gamEoMo MH9BmMbBLOL d99abol

308600. 89000b B Jugemy® LobmgoEmgdodo, dobo IMmboBoemg, 39aMAIMYOMVL o Lemom dbemm 009N
6 AbyB 0560 ., bomI@mmm eabym@ogns: ,300Monmo Mmdn: LAHMIBIB0S S Bod@ngs”, mo., 2018. 152 33.

7 MeseHues [, @., 3abapuH A. B., 3umunues A. M. lNcuxonormyeckme ocHoBaHUA obec-neyeHns reonoauntnyeckoi 6esonacHoctu //
leononuTuka n 6esonacHoctb. 2014. Ne 2. C. 248.

8 LWmnar 3., KosH [. HoBbili umndpoBoi mup. Kak TEXHONOTMM MEHSAIOT KU3Hb /togel, mogenv busHeca 1 noHATUe rocygapcts. M., 2013.
676c.
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gma9momo®mho yHhmoghmmool 89839mdom 06ygol bodyo®mmb byMomol 3meMgdhotmgdol, bmenm (3om39yemm
Lo30mbgddo Mo30L0 Ludyo®O®U, dmamgboms Mo30b0 3og9d0L, MO30L0 bM3MgdL V8GELANgMH MENgbHE309000,
3mmbm3boemgdgdol, dmtn3gdol, g3obgyemmmogdol mmInMmgoob.

3obmOGmOg MY MBIMOD 3nJomdol HEOOEOYMO JoMo0gdd Fomo gooddmobmazol 3mbayemogdhgdnl
3000300000 godm30botg ©0390mMY; ML LogMMOdMMOLm 3Modhozodo B390 3MbyMoghme doMmm30lL
LAGOHgaooLe O Hogdhozob 396ygdom domo IGM3mEoMgdoby o FboModgMol 30Bbom. HMSOEoYMo
908060 — 0¢033900mbL ©9LAHGYI30YE ™, 3MMgIhotgdyem 0dbgl, RoOAM9dIBo 09bgL OEYMO LmE0OEYMo O
09600090 bmMmdgdo 8go3oeme Lbgo d08bom — godmEmEbemgdym, 3GM3mE0tgdnm, 39emdh0306H 909 0gbgl
©9LAHOYI-309emMAO O Jodobmyem 0969L ol dmBaBOOMBgaz0L O3935898. [8:456]

3obmdGmOg0  vMgYMdgdnl  3mabothondmo  (Hggomemmgngdo  Lodmgomgdmozo PLogGmbmgdobmgol —
306 m36900b, bmEoOMYEO0 331530, 30005600 LEBMZOPMYINL FomM0 bdLOEMEbEMME36083069tmM356006¢hgthglgdaly,
IBM0900L,  030LPWEMgOgdOL OMM3930L390  EOEYEMINLOMZOL  LBEBBMGISFoM-BLogmemmgoyGo
(99hgoemydo o 3mhgbioynMo) LogMmbggdol 3od6303900L0 o d9boMAYBYILMOL oMol o303806m9gdYMo.
dmgdogmodg Gmam®iz dgbododobo dmgoemogdgmdtmnzo NAgdgdnl, ™o30LYBEMgdgdoby o 3obybolidggdemmdol
95089000 gob3oMmdgdYmo LmEosmyMo Mmoo, bodommgdl Bodo3YMo, BLogmemmzoy®o, 93mbman3y&o,
LENbBMEToE0M, LOFMNEYIMN30 PLoTOMbmgdol PBGYPO63gemymMaRL. PLoBGNbmgdol yzgeme gl Lobgmodo
3obmdM030 9OIYMMB9d0L 3860hoYG0 Hggdbmemmangdol 30g® budnBbggdol bobom godmoygbgodo.

®00d03960  PLomOmbmgde  goMobhool bs 0demgmegl  dmgdommogdobomzol  dobo  Logmibemobs o
396000 9emm0L b3 gdtn30 bgemymanbogob. MHmgboi vbogmo ©3d9d0l HdM03900 bmoomy® Jugemgddo
36000000m7M0 ©33900b JHMB0 3o 0913939, LEdMZOEMIINLOMZ0L gobgodol, 30dgd0lo o I3MgLnol Mm ggdv.

bodommagoy®o  Ylogdmbmgds  dmgdommogdobomzol  3mIGmOBmo  bmgosmy®m-gbodmemmanyho
306Mgdmb  P¥GY63gemymaol 608bogL. MmgLoE YOMoghm-3ohn30b3930L  IYmmAHG®OL bogzmow Jugmmgddo
LeEooEYMo YOM0gOHMJIggd0l HMgboE b3OBEOMYM 30000MgdY, 3Y0sbgdBg Boom™MdY, PIFoMILMOOL
3096 PIGO3mabmdol 903Gl gMbLAGMOBOYMo 0gbmMoMmgds brgde, 89806 LmEsMYG-BLogmenmgoyto
©0do0YMMOS O 3MbBMOghmo BHoMEgbmds bodmgomgdodn Yoomm 0dMgde.

93Mmbm303y&M0 YLogdmbmgds dmgoemsgdol doghH ™mo30Lb0 MmFdbol o FMMbm3bomgdgdol dohgdmoommydo
136639mymaz0l gLodemgdemmMOOLmOb 90l s303806MgdYm0. dmdomodg 93mbmnznHo ImByzmood oMo
oM hm 90300, HmEgboi bobgemadBoggm PYOML VFdMIL Moz0L0 bLmEnsMYGmO gotMobhngdol dgbtmymagdody, otedg
30806033, ®mEgboE 3mMbogho sMLgdol bogemo dobdo RBgdy vMLgdy, MMAgmoE LE3YMOM WoMLYdSL dQOLgOL
bmemm 03 dohgMoomy®mo bozgmggdol dobgz0m, HMIgmoE dob vg43b s HMIgEoE 3PV P3TOYMBOEHMY,
Mmd dob gbmgb Emdo dodhgMoommydmo bozgmg o943l o MMI obobo gbmegb dmd3zgmgdymos. MmeEgbog
LobLM9O0L Fobgz00m 3bmatMgdol Yoot 39000¢h30 (3DM3EdNL IMmMbm3boemgdom 033emgdY, M3 b3g3nmohoyHo
3930(homol Beodym LoMmagdgmb PbLboL 30ML. 3oEobEoLYbIMNobMINL 3B080Lgdo o gozmdMmgdgdo, obgsg
Hmagmhiz JOmboznemo P300ymx3nmmool gobBymdoemgdo 8gndemgde LogMmbgl Pgdboglb LoBmaoEMgdGmN3
Po@mmbmgdoly®.

LOObPME®IOEoM Puo@OMbmMgde gPemolbdmol dmgdomogdol OEYE™ISL Boobol dmdhobo 0bggmGasi00L
899md3900900L0300. dm39dnem 890mbgg3odo Lommmbggdo FoLdgwnodo BObhMAgdobe o bb3zo Loobgm®mIoEom
3mbLH®YI30900L godmygbgdobolb 043bgds. gb dLMEOMYG 3GMogdhozd dmdoemsagdol BogdMmgool, 3erddbmodgdoby o
bogdzogemol Foemm30bm30L 3odmoygbgdy, v PB93L Mo v639MHL 3ol $9330Mmacy LM 30emgdl, bgdol o dMEHTLL,
Mobog 08396Mm 06 BOMYPo Lotggdgmo dmogds3l bMMBoE300L Byombom3zab. boEMmyg o bobgztMobndothmmyg,
6930000 O 30060 — y39emoigHo gb 30HM3690089 LobBMETS30M dogOEMINL BMMIGY0L. dLY BogoMNMO,
HmEgbog ©93mods ymzgmomg bbbl dmdoemogdgl, Gm3 ob o6 ool Botdohgdymo, mombgymo, bodwazomo,
0y b 060 0g3b Lodyoemgde ™Mozl Fobzglb 6gdo..., MY Fob oMo vd3L..., 30306 BomIMmngdddbgde BGOPLHMOMgOYMO
LeoEooemMo 33923900, MGMIMgdoE ©bgbgd ™o30L0 93MbMAN3PE0 1H3ToYMBOMgdNL  HEVBL-BME®Totgdol
3mmoh 039030, bmenm 3000 bobomo 3Boos Mo30L0 v3EMgLos o $936M0 LobgmABommL BoMhIMBoggbemgddy,
3069 LodyommBg o bb3d LmE30VMYM 339139089 vdMoydHML, MMITNgdLoE 3gbvdodobo bozgmggdo vg3m.

LodmemmmE, LOFIOMNEGOMH030 YLOPOMbMgdd  O303806MgdYM0d  dmgogmogdol  Bgbodemgdemmdolimeb
3mobnbmb 3039 oa3ndbgdnmo YBMgdgdal Hgormndgds dgbodedobn 30tmgdYmgdgd0L dMLMmYgdNLLl. A3gbo
08600 LogdomM39tm ML FMJoNggmO hmHOMYMO BOJH0YM0 PYBENIOMINLO O IMbgENgmd J0gM LodoMNEgdMH030
3001300bomdob  Rogbol gdmbLhEoEos — glvs 3m3gmo®dymo JugemyMo mododo, HMIgMOE 3memoho3ydo
boLhgdoom LBMZOMIIMN30 P380YmMABOTHMINL ZMHOHLOL VT gdOBgL Bndotmyemn. B39b o6 359¢30(3900, (hma

9 MeszeHues [I. ®. Mcuxonornyeckoe Bosaeincrane MHGOPMaLMOHHBIX PaHTOMOB, XpecTomaThs K yHebHMKY Mo MOAUTUHECKOI NCUXONOTUN.
Cn6.: Kono, 2012. C. 479.
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Logdo®mm39emmBn o6 vM0b LgMomByemo 3 MOMgdgdn, dogcmod m3MmBoinol Jogh o3 3GrMOEMgdgdol dodbodoemydmo
30830000900 bgdv, ®odoi RomYmoo M3MBoE0nGo 3gos o bmEoomy®do Jugemgdo.

LoBMaOEMgdMH030 Bgbcogol LEddmmY® Lobdhgdedy BIMOLO HY3MEY30gdOL MMZsboBoHMEMMS Bgdmdgdgrgde
LoBmgomgdol 693¢9dd0 ghm3bymo  ogmMmMaool  LoAdMEMgdobodo bBggohP®mo  EIM300090YNgo0L
RMGHI0Mgoodge 3030GmYmo. ob, Mo odoBow 0:03tMgdmEs, (3boEgds LoboEomme, dobobioe. Mmame3
9900930, beegdo gdmMAH030300, 3gdmMLL O godolboMmozgdYMo LMY 0O gdlL Bglodedobog dmgdgwgdol
LY®30em0b O 30M330. ©30b Bomgemo Fogomomns bogoMmzgmmdn ghm3byemo g3obgymmmdgdol dgmbg vodnobgdol
3O MmO gOvE dMbOm3mMY, bmmm ghm3b7mo 00goemgdol dohoMgdgemo dgool godobboMmoggdol di3gmmmd°

&Aooy Lobhgdedg Bgdmddggde dmdogmodggodo oMLY 9mo3YMo o 0YMoOYMo bmMm3gd0l
LOBOMMMI0L ZobEOL BMEB0MgdeBgd 3od0Bbymo. 0b, MoE LO3IMIE 0M3eMgOIM®L, (3bOEYOS dMEMAHIIOC.
Mmgm®E Bgbo, dmdoemogdggadl 9306m3900m MoMgdyemgdomo mEm0gbhotmgdo, ©¢M9b0dbgdem Boodntmmabymo
3M0B0bgdo, obg3g 3M0B0bgo0 FoEoFNBWIM O $318gOLIMGOL YOM0gMMMOgdBn. JMgdo Fotmmemaboyymgdol
Bomdo, dmod g3mEmRBOMYd00D 396MBgdL. BoMImogdbgde gobyzombomdol, HYbMmOL 306mbol o6 SBmdool
Lohgosoo (9. ©0PM3359080). 0YMoOYmo bm®Id 396 3obah30(30900 dbmemm o dbmmme oliolb dodob
300m. oy oL Lodmagomgde o Foomgdl, ob 396 0di3930 J3930L B0dydo. ™Y 300093 0xH0EOYTO BMMHTS
3060306  g60boom3gagos LmEoomYed bmEAgAL, 30800 ImmodoznMo vaMgboo Abegdy. LoBmgomgdy
906m030 bogdo, Gmgbsi dobo 69309d0L 30-40% d93b9dnemoE dmoM dobroggl dobdo oEggboem bmMmIgAL.
o dmmmL, 93mbm3n3y® LoLhgdodg Bgdmddggde dmdoemodggddo PLodoMmmemmmdol gobiwol BMmGmBnthgdodgo
d0doGoymo, Mo Mgby®dLgdoL 3oboBomgdolmod o dmmbmabormgdol obs3zdoygmmnmgdmow bozgmgmo
060 300M0LMISLMOD GOl O393806H90Ym0. 93 b0l 0bHYBLOYOMINL Bmdy gobLoBmgMmogh dmdoemaggmo
3B0mool o0Bymb ddmeme o6 gody3bgb 0dom, 3063 MgbyMLgdol LodommooboE goboboemgdsl o dgho
10390799000 BmEgdoL 3oMgodd (3b&. 1).

3b&omo 1. obmdM030 9M9YmMO9d0L 3Mmabohoydo hagdbmmmangdo

LaBmsmgdMmo30
0EIMTMYOTOHO Loddmer o 93mbmdozéo
Gobeogob Beado@omyero
Lob@gds bob@gds Lob@qds
Lob@gdweo Lob@gds (bognog)
(F9808s6090s) (Logrsdsbn) (LoBsBIOEOBMBY)
2¢gdgbo
xbodogmeo 899936900l 8909936980l J3o30L Jgzg30b
3esgool nby 0096305 692089630300 906G 9as096¢dE0s
3sbeadMogo SsEno geegbeyeno
9030 ©d
sMgmEnmdndob begosgowy®- oEgmermyools M9bELgdol
09)0EOVIE0
93560BGHMGNS 3ero@ogn®o | Loddmgrmgdobado 39Bsfioemgdols
B dgdols
9096 gmMdomgdmeo | oEgsergdolspdo Bogs@dowmco M50 5GOEMdS
LB B
356 ymdgdo 9Oy TIEds ©58m 3oEIdYIErds
96mgboeo
9Omgbmemo oEgmermyool M9LELYBOL
JI03OO ©Ed
8e3g0nero 361E0GH03YOH0 Loddmermo;s a9Bsfoeadols
09)H0EOVICO
296ymdgdolb 0Egsegdols 5OHYMROCIO 9mmabuero bob@gdols
Beadgdols
Bg9mgdol 89@gad0 | ©olgMyEoGsEos 9ocm3oweo wbsBoBmEMdsIo
©@oli3MgEoBsEos
> dbbgmgas Jmbedsgogdol @sefombads
elolurilelpfteht
dsbmdBHO30 ©93056FME0, Mqbmebgdols
09 eneadols 99b@M8oBdo 356serobdo w9Jer0b3396@ 6o 99b3B3Hosgool
lploritelel 3930 Lbgssbbgs gm®dgdo

10

06 guemmdd 0MOLYIMAL 0d, LooE dMLYOMAL d3ox30Mm BotTmEagbs 030dYg, Y Mo vl Bgbtrngo. od, Loos

@bomadg 0., ,Md0mo dogol” shlo s doMomsn s8mEsbgon bagdsmmzgmmdn, mo., 2010. 246 a3.
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Lobogmbm ®B3gbo o 0gomgdo LoMygw 3bowgds, Lows ob, Gog dmgdomodgmo Fogh HMaMME3 Mdodo
009390meo, (3bogde Lodobobigw, od, Loog dmdomodol FogeH 00383Md0EOD VM30L9dYMmo BBgMOG03-
9003300 bmMIgdo dMmOMAgOOE (3boEgdy, (393Msed LodotmzgmmBo 1339 dbgMds (36Md0MTd MY PEOMOTS
Lobgemd OBgLMmO LmEoomY® Jugemgddn, MM 00383900 JodhGombyem cmgdbgdl o b ©3dMOB9L o Jom
00393m0d0 ,,00333960" YOO 3JMbgm). 0d, LooE LdFoGEMMNOLN BOLELYdS BMaMM3 PLOToMmem, dmdoemogdol
3096 LEBMZOEMYOIMN30 BgbGogol bgdoldoghmo goggdor Jhgde. 0d, Lo o6 ML 396mbol 3ohn30b393s, Lo
396mbo goyagdotono dmgdoemogdobomaol o obzMgoho®mgdyemos bodo®mmemol 3odmygbgdol 3Godhnzom, boog
LeE0OEYM0 bxE3EZ00 PENTN3IVITNYMABBOEM0, bmemm bm®MIgd0L EOMHM3930 — 06O godmbozmolo, o6odg Bgboo,
Lo 899demgdgmod BoGmmmolo o 3603030l 3obledM3MY, 0d BabMogol PBgLENgMOLESL gobLbzoggdgdol
g gdo. HmMEgbo dmBoboomdganl dmbobemgmdnl 36md0gMmgdedn ghgds 300hgtnydgdo 0dobs, Mo vMol bm®mao,
06 bogdo bem®3ol IB039em0 NHM0gHMNZOIMAMOEbe30 3M0hgeh0ndgdol dgdmmagds, 30306 Bgbododobo 0demgdo
LOBM3EM0 bEB9OLY O 93 B®ToL OGM393oL, Balmgbo s PEgLGH0gMOOL JmMol7.

3mabodhon®mo Lyghm, 9hm3bymo BOLYYMMIgY0, HMOOE0gd0, bmMagdo R3960 VBG0M gobLo3YMMHgdYMmo
©o3300  ™d0gdho Yoo gobglh  LogoMmzgmmL  LoEbBMMIsoMm-BLogMMmaoMo  YLoBGMbmgdol
136639mboym®oe. Ly sbemobob 3dmbo 0g0mo o SMgYIEmIgdL mdoemobdo, GmEd GILo gdnhoho
LIMago  3o3MoeNmM30  FOMHMNTOOIIGIN  30MNOAGPHOMMO BMEMYIBg  Lodommzgmml  Jotemodgbdhdo
306900l 0033350mBoMob Logo®dgmdo 30bogmgm. 93 dm3mgbolb 3memoh3n® dL3gdhdg o6 d93RgGgd0m,
803600 3o3M0mm30L BoghHo ©ododYM™MINL F0430L 3Pemnbogooe 30g30Rb0s. ododYMMdS 30 LodoMm3gmmb
©g9odoemodolb  gyhgddo 9.6. ,mgddh 3Mooolb*  godoMmmazol  d3gmmoom  onBym. Jobmzgmo  ghmob
96030mgbmds 99 MMboLdngdolb Boboomdgans, Mowaob 30oRbos, H™MI gl PB6gMINL 3B M3Ivgobvs Mooy
3060300090 LdBMZOEMYdS0. BMZoOE 9mbo3PHm 3Pmd M 9mbmLol B930rmom30L bonbgm&mdonm-
aLogmmmaon®mo YuogMmbmgdolb PBGYO639emymazol Pddemoztmgbo 0bLEHEYIIbHo oym. gmbmbLdn dibmatmgdo
000030060 dm(3987em0 gmbmLoLb Bghndgdomo s HdYgdom, dobo GIM0goMmo O 0EIMEMMManYHo bolihgdgdom
OO0 0ym 3oMgob dmdoz0emo gbh®PJ30neo LEbBMMISEFoM-BLogmemmzgoyto Bg3mddgwgdnlaob. magl
(36999000 ,,9600%, ,B0LY", ,LobgEIBORMIIHOMOS” Botrg(3b30-60demo 06393L 030, HMA 50060 Fr030¢M-gmMbo3YH
Lobhgdo 093939, MMBIMOE M30Lg0YMVE 0bddFAL M30L Mo380 Lbloolbszs bYdZYMEHIGIL gemgdgbhgdl.
9L 9em9396¢hg00 d90demgde B0booMBEgzmde8n Im30009L 9MM3BYMO 39emAHIGOL BOLIYMMOIIMIB, gootmymmL
906033960 00096(H0x3030(300 O Bo®IMAZ0L 9bMLInwo 3MbBMNgHhgde. ghrmo LmEoomYMmo 33B9L BOLYYM™Ogde
390demgdo 398mbogmob Bystme 0gi3gb bbgs bLmEoomy®mo $3113900LoM30L, HMIMgdNE ©39eMm0Mgdgb 03dg, Mo
30639t om30L bLobobol BobooMLL dgozagbL ™.

R396 B9330dem0o ©37bLBVM MBI MOMOSL LoEbEMMHToFM-BLogmmmaoyto Bgdmddggdol yzgmobooto
00909000 B0booMbo. Fogemod godmEnmo 3mghHo o d6Ygd0 3mmodsdy, 3bood, SGVLBEME domBotgmdsdn
06006, 9303  LEObBMMHISFOM-BLOJMEMgoYemo  PuoBOMbmgdol PBMY63gmmym3eBo  doGomoo  Hmemo
ooy 39 h®OL o dob oMmgdyemgdom gobBmdnemgdsl ybs 9319036mgl. 396031emo309d0 9am396¢hE®0d0L
39mdhnMob boowogdyg g4ze30L, LEEOE ©EETNVDO VEOTNobNLOM30L ™Y dggmo oMY, ymazgem dgdmbggzodo obgmo
®009gdhoo, Mm3emol botmidg R396 b o30380ymBoTmmm 306m39em G0agdo Lo3YmOMo 0bhghglgdo. dogMmod
930magd0b bemge g4zgmo MHmIo YBRGO™M 9ugdhoobow goedmAgdms, 30006mg dotMdhmbgmo dgemgdn. ©odnsbo
390dmgd0 V0d0EML deHMYoLHO®, 93MoLHO®, bLoobdhoe o FoBmbobAhOEOE 30, O MY Mommgymb do3390m
IBg00L Imog39b obg, HmamM3 ol by®L, 30306 LEBmgoMgds 396 096900 3MNOLN O 9PrM0b0. dodh™d dEd
3903990 06000300089, 060390 306HrM3690089 MEN9BHOE0Y VYENENYdgEO. bmemm Jomm3b9ds Jvth030L39d0Lgob
o bbggddg BGnb3oLgob o0Bygdo, PooMobo o L®30mobgob oygmb  LobotMggdemm Lbggdobmgol, mozobo
90bmLobM30L. 9MbmEgbhGmYMo 39mH ML 303060 3oBBMInTgdos gmbmbiob nbhgkmgbmo 3G omGodhadho 39Mmdm
93m0bh® 0bhghgldyg.

ob33bo

omboMb0dbogns, MM LdJoMM3gMML g3mMOHMObHh03nMo MmMgbhoEos ©d3b vMAgYmmo. o3 Log®mgdo
396mbob yB9bogbmde byaggal. ©980m ool godm®mBgymo gl Lodyodmm, ogMmoad oMol HMO0EYo BOLYYEPMIgdo,
HmIgomo3 Y6 89300090 930M3Yem Lo3ME9d0n, FoaMed EILhGMYJ30YMo doemgdo, HMIgol Y3603 bdodow
mbgmoL L3gELEALObYMYOO 3D, gBgIhIcOE 0ygbgdgb obgm ™9dgolL, HMIgMOE JoMmYmo HOSEOEOYMO
LoBmgoEMgdobomzol yzgmodg bLoobhgtMgbmo. gemgdgbhoMymo §933oMmohgde gobemogm: ,maddh 3GMooon®
Logdommzgemmdo godtMol vb¢hnobogmmy® 3obBymdgdlL, gb 30 MYLIMEL 0bhgMgLlgddons. v3306 LvobamM&®ddE0m
®db 30 GPLINOL BIIMHOE0S bAMOE BotBodHgdnm dbmME0gmgdL & Fobhm bogdohmzgmmada. gb oMol 300093

11 Co60nbHMKOB B. B. MecTo 1 posb NCUXON0rMUYECKOro BO3AENCTBUA B CTpaTErn BeAeHUA «rmbpuaHbix» BoH HATO // TymaHuTapHble
npobnembl BoeHHoro aena. 2015. Ne 3(4). C.233.
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3000330 9dBMM36360L
3806300Mum3Ad0LAOI3NL baJOmM 33MMMO0

bMBOIM BbITN330IV0
8360tMaM 8. 430600ad0L babITMBOL
30030019 badbJd®HM(M MOBIJANL JoMOIIT0
db0by ©I MOOIMAIOIMAOL 63393060
dobbBu3II6IMD0

0oLOMOIN0

306omgdolb  L3gEoVMOLEHIY0 M3mE0d, GM3  XXI LdY3YboL  VvEsd0oboLLM30L 3Moho3nmo  VBGMM3B9dY
boboEmEbEME vYEOTNIdIEM0Y, 06A3MEBS30YMo 0b6YLHMNEL g3mdodn B39b ymagmomoydo g30693L dmgem
60g LO30MbgdMOD 393806 9d00m 3608369cmM3000  ZoOBY39HNNgdgdol domgdy. 3M0dho3gmo  VBGMM36900
0BMHM30900L FoMomo MDY, GMAgMOE MObEIYMMOMmOo  1Boto oM oMol o 30m0Mgds  390003MmaoL
©ob3oMgdom.

99b396mHgd0 3odMYmagb 3M0hH03nmo VBGMM36900LoM30L  EETObOLOMgOgEM 3MB3IMgHYT 3Mabo¢hyed YboM-
B39390L. doGomoo Pbot- B393900L G0Eb3do dMob vbomodol , Jgx3oLgdols o oL336900L BMMHIYMatgdol
16060. dbg3g 36033690mM30600 0BHIMIGYHOE0L, ob3otHgdobe e M30mEmgzYMEN0L PYoOMO.

0900L 0ghgommdo gobo3oMmmde 03 ym3gemoagl gooboemndgodod o Mgoemy®mads bodommgded.

bobg®dmozo  0033063900L Loxwyd3zgmdg Bgdl 39003ma0H 3M0JhH03080 ©mMBmM30RNbg N1 IGmdemgds:
300390 9BMmM36900L IWOEOH.

9900093 3000Rbo  30mbgo: Mmgm®m  dgndemgdd AmbBogmmggddn  3Moho3znemo  PboMmgdol ,,300m30d900"?
Mo 3900m900 9OLIIMAL V3oLOM30L YBGM® dbogmo o LEbHIHLM, G™3 dmdbomog dg3demmm  3Gogho3v30
300bm®309emgdo O 89009301 OEYOS?

3Moh3nmo v83MM309d0L gobzomoMgdol bgemBgBymdnbomaol oyE0emgdgmo LBS3Mgdol 9;399ddh e 3gmmEo
©0L3nLos. 93 dgmmeol godmygbgdodg P30M39mal  VIMEEbOE 0:3emgdL 0ggdol  39bgtoMmgde. 8930093
bozemobm 3Bomde, agde  Lozombobowdo 3G0h03nmo dogmdolb dmBgbho, 3G M3MEoMgdoLom30L 3gogmal
%00 1bo 3Jmbroglb 30mbggdo.

©0b3YLos 3Mm3Y6030300L 9OM-gH Mo Lodyoemgdos, ol MMZoboBIOOL P39090L Mos 3000b3900L oLASL
3obybgdob goz9d0L 3 mEgLL, LEBYSgdSL 8demgal FmLBO3MgL, YR M WMo 3obobommmL BgbobBogemmo Lozombo.
0L 39L00dg 3ob0LOBM3MgdS LooLIPLom 3BMOdEMgds, 300b3900 O IMm39Mgdo.

RgaL 390003ma07M 3G0JhH03930 3049690 ob3Lool 3000 bgMbl mgdohnzolb gbodedoboco.

6900L309M0 IgmMEOL godmygbgdol 89dcga FoLBS3eMgdgm0 BMLE3MgdMOb grmog gobobogmsgl obzyLiool
99009390L:  ®OL ooMm3zgl 306030 Mo30, Mo 0ym ob3yLbool Lybho dbotg O Mol goo3gmgdgb 89dcgmado
139009L0 390093900L doboggdoco.

330dO™0, Lhohoodo gobboemymo dgmmeo o bghbgdo godmoagdom 390gMagoL, dmbotymo 3096900 oY
0b9Mz0396 3M0gh03080 O 081BIdgh IMBO39em0 MOMBOL VBGM36900L gobgnmomgdody.

bo3396dm bohyggdo: ™G03g 96089 ; 30h03Yemo 9BEM3690s , L3PLY, 3Mmabodhy&o bt
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Useful Method For Developing Critical Thinking

Sophiko Tskhelishvili
Leading teacher of
Georgian language and literature at
General G. Kvinitadze Cadets Military Lyceum

Abstract

Education specialists consider critical thinking as one of the vital skills that we use in our daily lives to make
important decisions. Critical thinking belongs to higher order thinking skills that is not a native skill and has to
be developed by the help of experienced teachers.

Experts differentiate a number of cognitive skills that are characteristic to the process of cognition.

There are also the skills of analyzing, assessment and conclusive formulation to be considered.

Based on prolonged observation | found that the lack of critical thinking was prevalent amongst the stu-
dents. | asked myself a question: “How can | help my students develop critical thinking skills?” and got inter-
ested in researching of the methods needed to solve the problem.

Discussion is the most important aspect in the strenuous process of developing critical thinking. Before
doing that it is absolutely crucial to generate ideas, receptiveness etc.

Q and A process gives students opportunities to thoroughly analyze given issues.

I have been using seven the most important methods in my pedagogical practice that are absolutely mo-
tivating.

After using any of the methods of discussion teacher alongside students analyzes the results of the discus-
sions and derive SWOT analysis.

In my opinion methods and practices that are reviewed in this article will help fellow teachers in their ped-
agogical practice. | would be glad if they implement above-mentioned methods in their day-to-day teaching
practice and will care for development of the future generation.

Key words: Critical Thinking, Discussion, Cognitive skill.
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30000mgdolb  L3g300eELEHG0 M3eM00b, HM3  XXI boyzynbol vOdoobobomzol 3Godh03nemo VdGMM36900
LobogmEbemE 8Y30MIdII0Y, 06RMMIE0YMO 0bEYLAHMOOL g3mdodo R396 ymagmwmoydmow 330693L dmgem
0z LO30mbgdMOb V303806090000 36033090mM3060 ZoEOBY39HNMgdgOEL domgde. 3Moho3ymo vBMM3bgd
086hm™36900L Bomogmo ©EMbgy , HMAgMOE MOboymeoamo  Pbodmo of oMol O 3000M0Egdd  39ogaMmzol
©ob3oMgdom. 3M0h039mO dMdMHM3bg 9003006000 ob03Pemodmgds Mmomdgdol dgydemgdgemod

99b396H9d0 odMYMMIL 3Moho3Pmo ©BOM3Z6900LOM30L  OTobOLNMGgI 3MBIMgHYM 3Mmabohyt Hbok-
R39390L. doGmomoo PboMm- B393900L 030330 90l VbOEMOBOL , 8gagolgdobo o OL336900L MGt gdal
9606M0. obg3g 36033690mmM30000 0BAHIMIGYHOE0L, ob3otHgdoby o M30mEmgaYME300L YoOMO.

300390 98OM36900L ghm-9Hmo Y39modg 3M3PYmOMYmO 3MBEIBE0S 93990360L 939M039tm 3g0gmaL
6. 9b60LL. 306 9 M-9MHMBo 3063900 VY30 3M0MH03NMmo VBMM36900LOM30L 3BOMAOL, gobBymdol , Bobogobo
3mdH03030900L bobhgds, MmIgmoE 98GM36900L  ,,boGobbL” 3obs3ommdgdL. ol M3molL , G®3  dmodHOm3by
000090000 Ybeoo:

1. 86639l 03089, MM dobo BgbgYemgdgdo o ooBY39thnTmgdgdo oymb obvdYMgdYMo .

2. emmdglb Hmam®E bognmodmo, sbgag bbgobo 3mBoEool bommow Botmdmeagbol PbOML.

3. 30¢h)03L b L393IL MVbEBMLOYIGL VBGLO O WoMLgdLL.

03 Pbom-R393900L gob30m0Mgd0l 99300 dmboemmeEbgemo 0gbgdo 39939003 , HMamMMOoEvL:

1. 063MMHI0MHgOY™OOL domomo boMobbo.

2. Lbgo m39embodGmobgdol gobboemszol yboto.

3. 30LBGOMgdO IMO30(MIbEM030 (3MBOLY O L3I0 M30embBBNgEMEL 33030 goxoMmNMgdobo3gb.

4. oo o  Bybho omogd3odl  bomgdzedobs O OBgmamolL oMLL, Lodynozoolb moz30bgdyG9dgdal
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99b396mHgd0, MY Mo YOO 0ymb FobomeNgdol vGLO. dbogmo 3MbE3gB300L Jobg30m, obomengdol otbl, 30th3gem
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obomaodtgdol vmBMEU.
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dg9n6ymb  ImbBogemgmo RO mM30L, y3gemol Bogglb o8MoL godmmdgdol  bLodyoemgdo, dM owoybzomb Lozombl)
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mo30b  MBAgbo . FoLBOZEMgdgMBge VM 3I0gOYMO BmMNoboE, Mmam® RoMmogh yzgme dmbLBogMYU,
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©mbY, 903900 0L3YLOOL Rohomgdol Lbgoolbbgo bgMmbo, HMAgmoE v3MVZ0eM®WIH®M3690L LomOLm TPFmMOL.
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Evolution of human nature: _
Is self-centered behavior always a selfishness?

Ketevan Chiabrishvili
Professor at
David Agmashenebeli National Defence Academy of Georgia
Program of Management

Abstract

Economics as a field of study and as a mindset bears reputation of selfishness. Most probably, this as-
sumption is built upon the reality that humans always follow their interests and make decisions accordingly.
This perception is an important part of economics, but may not be considered as comprehensive elucidation.
Unfortunately, there is an attempt to present this viewpoint as completely agreed upon and admitted, although
this is just a simplified formulation. Moreover, economists are generalized and presented as stingy, rude, cruel
people who ruthlessly seek profit and care about no one and nothing but himself/herself.

Not only economists, but also psychologists and sociologists ask the question: is economic selfishness
destructive or the ground for progress and evolution?

The article uses a theoretical method of evaluating papers, historical and logical analysis, and comparative
analysis methods. Paper revisits the writings of Adam Smith in political economy, where he first analyzes the
building blocks of human nature.

In the face of widespread political, economic and social tensions, the motives for human behavior have be-
come difficult to understand. Some researchers assume that Adam Smith believes that humans are driven only
by their own interests. The paper views human personal interests as a powerful but not the sole driving force.

The paper consists of abstract, introduction, three parts and conclusion. It follows the following logical
path: discusses the psychological nature of economic man; evolution of the concept of economic nature of
human; economic consciousness and behavior; and economic costs of selfish behavior.

Key words: Economic man; Economic awareness; Economic behavior; Costs of economic behavior
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00003 bdomo 093 FgEbogML 3yogl SMOMYOIYMO, GMEMEME Y3gme MHMOL YogLo 93mbmdobdho. dobo
006009006H™39900 99hoYMO® (3000e0MIED9D vEOT0060L d1969d0L Foggdol o BotmIohgoymooE. dLgm dooMm
nmbB93 30 Lvzombobowdn LAomobgymmo BoEamagdo BWoOMME 0dbd dPOOMOYMo 39-18 LYool gzdr™3vdo.
030 BLOgMEMa00L ©VIWYIEgdgo 303 OO ymagomo, 3o3Mod 03009gboE 39Mgo BgoLBO3MS O oMby
000030060L 316900, H™A Yodobme MY Bmgoow 93mbmadnzol goggde (Coase, 1976).

003 LAML g 6odOXMBT0 o FMYPYYOHNO MO30 ©T00EL 0396900l Fgbobgd ™moz0bo IMLOBGHGOgOELM3NL.
00 dmLOBEMYO9d0L v3M3Mgdd dgndemgds dolo BodOMAgONELD ,,dmGomyGmo Lybhndgbdhgdolb MmgmMmNd” o ,ghmo
LodEoE®mY”. ©dnobol BLogmenmagnody dgho Boombzmgdo od3lb ,dmMomyto bgbhodgbhgdolb mgmEeodo”,
MmmIgemdoz ob 93OS ©V3006930L  gnemPbamdol o  bgmmgodmommool 3G dbmdgdol o dmgdggdgdol
30060cm089d0l. Hmame 8g0dmmgds 9amobLho s L3YMOM MO3Bg MEN9bHNMGYMO ddT0S60 gobgzobogmmm? vod
L3omOb IMLEBMGONM, DMamME(3 RoBL, ©VB00bNL d7bgdodn MomoE 3GMBEN3gd0s RGAgB9dMN, MoE ol 0bhgkgLL
06393L bb3gd0L Jmbgdolb 030G, MYbEOE 9b Fobm3ol SEGVWGHOLIMI3930 0ymb. YIGOEME Yo, HMI o3MEL
00 bgeaggb. y39emodyg Momemomgdo 30, Y39emoBg 00 396MbEIFMM3939003 396 993606 HBdL 339ML.

003 L3omo ™mo30L 93MBMB03PMH  MgMM00do  M3moY, GMA3 6900L309MH  3MMoh03YM-93MbMI03YE
Bymdodn 0030060l 93mbmdnzn®o bgdo LoBmagoEmMmgdal IGmamgbol Logydzgmos. dbmemme 306Moo O oMo
Lb3gdol 0bhgtgLboob godmadnbotg, 06003000900 doemobbdgzel o6 08YMgdgd ™o300600 390m0mmEMaMONL
0800 gdobmzol. mPdEy, Lodmemm $980, LEMGgE gL FoLBMomgde BoMmIMOEaIdL CWIMME (300 399N0
00000300000, 0bg LEdmMgoEMgdNL Lndwntmal d99dbol Bystmb.

93Mmbm30396M0 930060L Ho3o 3emobozmMLgAL BoMIMagbomo 3Ys3m OMIMEE SIMY3000909emo dgHby
Lydogddo, GMAgmoE mo30LYRVM LoBmaoEMgdLdn Logdnobmdl. obnbo ngomytmo 3BoMHIMdEMgd0 E0D,
HMIGEMOE3 3o(330M0 03933060 90m. 93MmbMB3039M0 90030560L MM ,bogmbmo Lodowmol” BgbBogemob Lobyobo
Bathoemo o 060300070 y&o LoByobolb 3MomGohghol IgmmEMEMMaNYH0 OELAHYGHII. LoBmgowmgds
000003000900L 60309000, LmEoomy®mo 3GMEgLlgdo OBMY3I00909etmo  060003000900L PYOHMN0gH™MJ3900900Lgob
39003900, LEBdBMZOPMIIMN30 gHMMBS 30 03939 060003000900l 06AHIMILIL 9yMEBMIS O BYoMgdY. FOE3MMY,
,300039000 (h9bgbE0s” 306HM36900mOdMMOLo YHM0gHMMOOL bmGdsS. $96 300093 Mo30L 306390m MO390
Bodhm3o ,dmGommyMo  bgbhndgbhgdol mmMmoo” ood bLdodho Bg®mb: ,3mdPbozoEod  ©EEd0obgdL FmEob
PO00gOhmmvY. 019390  dM304Mggdol  dgdmbzg30803, MEMMbE o YOMOgMMOMIgdo  gdyoMmgdy  goE3mol
LOMZgOTMOObMBOL ZoEbMINGMGOOL O dMO LoyzoeYMU, BM3oMMgMIgOLL S oEE0gHYISL. doybgozoE vdoby,
LoBmgoEmgdol 8gndmoo Boobomobmb o 89060MmAYBML Logmbemol IBeMMIgMMO gBhMobmdol LbhodhyLo
LoBoothm 0bhgegbgdowsb 3odmawnbomyg. 9hmo Bgbg30m gb V8GO0 MoMIMUL (306039600, BogMed gogthdgemgdol
3myemmibL ,boembme LNdEoMYn“. MY vEO300BL dSbemmdgol Bbododgdme glogommgds, Ly Hyyoemo vJd3L
009000, O™ obJoMmgdol dbmenme 30639L 390000maBBYMINL 3odm BoomgdL. 893GVE YRGOM ZoMobhothgdym
006000gM3oL goMIgdmAymagdol 93moddol bomegzobme 3odmygbgdol agsbog doomgdl.

39336096900 (3000eMWMO90 EOOIH303Mb, GMB dOLIOMIL FoMhgdmgdgdo, GMES ©SI006gon L3Egdnsb o3
9m3999mdoL o 3Bo 9M00b, HMI Lughmm PM3MmMemMTn dgohobmb B3tmomo YBG® dghoe dSemdHG®YoLHYT™O
908b69d00 (Meier, 2006).

LAomob FgmmEb 3H0dh03mLYdTY 0000030007 ObEHYM-MOE0MbITYMO” YBMEL. ©3 9b 3gommEo gyemobbdmdb,
M m3 0600030000b 93bMT03E 06¢hHgEMgLL VMOTbMENME LEOVBGM PYMHMgHNMOJOO Pgob bogydzemo, 96odgw ob
39396030000 FoGOm03L Mol oboBMgdol o ©d0m domBgymo 36oGHBMIdTMINL ZoBMEOLSE. 93MbmBn3yGo
000030060L  9®LOL  gobbodm3Gmol d3gEMINLOL  3emobozmbgdo boBl PL3S3gh ookl oLgm ™30LgdgdL,
HmamMo3o0 36MmO0LAMY3oEMHgMdS o Bobroobgymgds, Mo 969GMmanym, dmoddmmabg 396oMag 0ednobgdl sbogmo
Lo®obzm M3gHO(30900L396 YO0dz9dL.

00003 b3omol 3MBEIWE0YO0 FOTMEFEOMNYOMOY ZOTYSHYOYMO. MOEOMBIMYM0 93mbmBnznMo dsdoobo
0006900 30gM 9000 o gMmdbmdgdnm, oghed oM LZgdo 3bm3mgdobgymo MoMgdYmgdgdol wotamgdl.

OHMMS gobdogemmovdn, 93mbmdn 3o 3060l 0bhgthgbigdol b3gE30B03YE0 BoboOMLO 3oFNMEY s JMo3o3L
06 dbmmme 3060 dMagool ob godoMmE3gool 3mb3Mgbhyem MOMMOdn, Mg 3Mmoh3NE 396096,
930M39emmBobY O 30dh033Mmy30mHgMINL O30ymBoeNgdLL.
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Ja(M6Ma0dImN uLAa3Na6NL dMBBIVBOOL J3MMIBOY

d@MgE doM3ommo moz30bo EOHMOl 93mbmTnzyto ©ed00bL by oboboomgdl:  Lozymod dogmgddo
©oMHB3Y69dm0, Bobroobgymmo, odmY3000909tm0, M3Hh0domyMmo 3oobyYy39dhoemgdgdol 30d¢mgde. ,30MmMoMm0Y,
Boh3mgoolb 0Mbgem a3mM3godo godmdng®mgdyemo bobo®mdg Bo3mmgdoe 890608690mes, 30006y MObodgrMHmg
Bo®ImgdoL BmM3g0dn, :Yde 39306 3o36MI0gMHYOYMO YobaoMmmdO(3 bo3emgdo dgLodhbgszn oym” (Marshall, 1890).
900030060L dMOLMYEROLMZ060 376900 3Mb3YMYBE0SB0. v 93mMbMB0 Mo Baltogol odystgds dbmemmme 0d
9394690L Bgndemoom, HMIMGd33 93MbMT03PEM0 M30LYBMdOL godmsl 3oydemagl. 93mbman Mo vodnobol
Lgd00bMmdNL IMHN3900 0MHOOE BYYTOm 0B8MIGYY. BYIOm FoBMIZ03 93MmbmM303Y&0 39136096M9gds dg3GOE Bybdho
3oboo. 93mbm303y6m0 vodoobol dmgdggdol Babdg Loynddobolb semaytgo dotMdoemo dooRbg3L, MHmMA buBoMdmm
16009HMMIg0L ymz9mm30L 93mobdhdmo dmAnzgdo o6 od3b. dmaighm 06mbgdgh myboi 839Mmo dmaggdosb
LoBOM3Mm™m gg9adol bb3d ©EV3009d0L F0dotMm FMbOTMEbgM VMV3900mbLobobogeo Ji3930L godm, dodob
300m, 1bg®mbyemmool 3edbmdobe o dGmBbOLYM3gmo 98GOl d99360L 0BgB0mOE. 93MBbMA03nH0 9d0sbobm3ol
0Mo®gMo  ©od0obyMmo o oMol Psbm, dogMmod y3zg9modg LobHgdyeo o gobdbodmahgmo ol boBogmoo,
HmIgemo LooMbgdm LdYomgdgdol d9dgbol gbgdy. bmdgmol 309300l tmoYMgoHgdo 93mMbmBn30L otado o
LOBMZOMIID030 ZooMARg30L MgmM0olb d939abgemgdo $90dl 309396960 o 3969¢) 9O ™Y 93MbMB03YE vT0BL
LmEOMYMo 306300060 go0L HIMLOZOE O LBdMEMM BgMdHoMmOE M3eM00b. 93MbMTN3YGM0 vV30sboL J3939,
Mo mgds Yoo 9a3m0ddom, Lutggdemol dogdbodomy®o BMom, o bo3PMOMo 0bhgtglgdomos go3nMmmdgdYMO.
LOOBOM PYHM0gONMOINL 03 P6039MHLOTNYMS 30063033 3meMod0 308013 goMBos. 007939696-9MYL vbdTOBOL
6060306 Md00 BHOEFOMBOTYM 00300689 MEN9bHMgds, HMBgmo d03g30mMobidhnemo 3Mmbg®E00m §890mo o
09Hoy®o ©0800000. db939 36033690mM30000 V3900, ™I LEdMaOEMYdS godM0ygbgdl yzgems bgemdoboBzoma
063G 300, bmemm 93mbm3030 — LBdIBGM MOEFOMBOMOBT0L 3B06(30390L, 967 dBLYIMOL dmgbogemo obgde o
930l ©60BmoYMmgds. oMo 030bo, y3g9emo 93mbmozy®mo LydogdhoLmazol bgemdobobzmadn o bobogmEbemmo
30608369cmm3060 06@MMIE00 9G0L YOHM0ghmmdoL o LogdobBoMIMgdol Lodyoemgdo, IGOMA0L 0oMOMO O
30600 g00L Igmmeo. 009396960 ©3h30390L, GMB MoMMYYEo 0600030000 3Mmeoh3nG Lobhgdol gobobogmogl,
Hmagmtiz 390mdm 3086900L 3mmgdhonMo ©o330L 3994ob0daL, HMAmol 9i399h0obmds 0b03YITYM LddEdGM
9499009090000 899demgdgemos. 3Memodh03080 903006900 ,09d0YymABENMINM (33¢M000 Mo30006m0 dMboBoENgMINL
Boemb y39molmzolb Lagomm 3mALObYM gL EOBSbIMF9OT0, OBYJOYO dEZEMIMN30 LobobdH M LodLObYH 0D,
dmbodommemgms ImabobyMmgdom odmozhgdymoe” (Buchanan & Lee, 1982). Lobgmdbogm 3memohogzo
0d1emgdob o dogmomdolb 9emgdgbdhgdl 8goiesl, Mo 3mmgdhon®o 98g09d0b doboboomgdgmmos. dgbodemgdgemod
LobgmdBogmmbo O 060300090l  FMEMOL 6gdSYMBREMINMO IMENGHO3YM0  ZOE3eMO? 0600030000 3MEMgdhon®
dogmomdol 00396l dbmemme 03 899mbgg3080 Y o®bodbyemo bvzymetmo 30860l BogmBg3080 gbdogds. dbgmo
3L3gemmO0LLL, oMo g3mMbmTn3nMo vsdoobn BoMIma30agdd, ™MY3Ed dMLYIMOYL ,0Mo93MbmBn3yG0
900030069003, HMITgdoE 3bm3Mhgdol dMHLL 00309403 Lodeb3m ©6396H0gd80 v bgwgzgb. 0bnbo dmoddgdozn
Bodhn®gdo, bgmmmazobo ©od006g00 9M0ob, OMAmgoLol 3bmaMgdol dgbomzo dgndemosm 00ggdobmzol o
33060 Bombymol 9bothgzemom LoBMpmmdgh. sbgmgdo ETYMEgdo 000b, 8930Mbo G000 o 93Mbmn3yto
90003006900 gotgdm vMLgdYm Lobobdho3zgl dLg 0y oLy 93LYOYJgd6. LEBMZOPMIIMN30 0bHgEMIgLIdL FohoMgdoLL
0 3063000090089 goodby39tho 3o3emgbs 3060306 ™Y 0MH0do 3o0b3 93MBMB03YEM ©V300690L g30.

Jd(Me6Ma0NdImN B6Md0IMAdY ©J JBI30

Mo 0ol 93mbmInznMo vEodoobol (30md0ghgdy, dobo BLogmmmaoy®do ymazolb LoByoLo? oy bgdob
0030L7Bmgde 08mYgde 96 bBoaYMgdY, 0HM39g30 BddMJagoMmBg 3oMoo 3obybobdzgdmmmdnl gtdbmds.
B9m-b9emo  ©odoobn  30Mgoglb  dmddggdol  ™o30LY®WENgOSL.  93MBbMBn3YMH  (36MO0gMgd0L o  Ji3930L
393bBo3emgemo gbogmmma-003930mMoLhgdo (69MO03g30mM0LEhgd0) b dbogmohn3n&m0 dgmmeom 333¢mg30Mgdn
030006, 93MmbM303nH0 (36MO09MHgdd 06000300079MYMO O LOBMZOMIOH30 36MB0gHYINL dotomo BoBogeml
BoM3moagbl o 93mbmdnzndmo 3G mgbgdol omddol Embgl goblodma®mogL. LEmMmgw ob oysemndgdl nbnznol
69093090b 0o BgLodedol J393900.

LOBMEOEMYdOL  gob30m0MHYILMOD ghmoE, 93mMbMT0IYMo  (3BMONgMOOE 033eMIdd O gobobemeogds.
Loymaozbmztmgdm oghngmdnlb 0bhgbboydmo dGwo 36md0gMhgdedg vobobgdo o gogemgbe v93L ol Bgdoagbemgddy,
39Mmdme ImMombg, 3mmod3odg, LodoMmomdyg, Mgmogoobs o gumghn3ody. ©O3NVBgdL ymagmmoydo
93930L bomyd3zgmo 93mbm3n3YE 3bMd0gEgdedos o 3bMdogtgdol 033mULgdomag gobolodmaMmgds. ©dol
99009300  ©0003000900L  ZoVBY39(hTmgd0m  ZOBbMM309cMgdYmo  BoboblbyMmo  ™m3IgHmHoEngdo  (oboBmgagdnl
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000600900, 300m7hob go33eme). 3boov, botMo gb goobyzghnemgdgdn bymog ot 8ggLbododgde 3memodozmbigdol
3mmE00b93L. 9030000l 93MmbMB03PG0 36Md0gegds dmoEest gdmEzgdLo o gthdbmdgdl, dognemgdom dghU,
300009 dbmmmE Yo3d o 3ogoaod.  bgmdndgzommobho ©39603gcmo 3g3bogto 3emom3 3oemo (1884-1952)
LhETPemob, dmddobe o M9gogdizool POHM0gM393806m0L bYgdodg Bndomdgs. 93 MgmMool ghm-ghmo 306Mm00beo,
MmIgemoi 939306 dg0bBo3emol, Lydogdhy® d03930mE08300 0M3eMdS S YMOEMIdd gmdmdd (30md0gMhgdol
0bgo 3m33Mbgbhgdl, MmMamMMOELY: MEZOB0BOE0S, 39ads o oMbo.

mMgoboBooo 939300 M30L9d00, Mo IMLEgal oMddol ImLogal, BoBomgds Mm®Bo s, P30M39emgL
gm3emobo, 39(hYy39em9dom godmobohgdo. ggade 0gemomdoymo, obdndgatymo 3Gm3gLos, Mmdgmog 0gdbgdo
3090030 o  O3MbHOMMIAL M3gMHo30900L BotImMgdol 3B m3gbl. Lh®ohganol o dodhozolb 3690900 Ji3930L
096H0MHJoyemm mMaobodo300LMOb O303800hg000 L3303, oo o 3608369¢mm3060 30869d0L obLobgo
o 3006930 LhMOHYa0OE 3obobogmgds, bmemm J3930L Hogho3d BodoMmmymos 330Mg, Im 393900006 d0869089.
Logdob oMbo 9&0b 06¢030000L 3MEbY L3N M30Ls S LEFYSHML Bgbobgd, HmMAgmPoi oL dmgdggdl. 39ado
o 0Mbo 9MhmM3o69mmMOb V3038060 g0YM0Y. 39300L 890039060 O ROAMYOEMNdgdd boBoEMMIMmNg Mol oémbob
3m33mbgbhgdl, Hodgbooi ggadnm dgbobtmymgdgmmo oGLL Pbs Fgglodedgdmemgl. 39adob 89cagbol nboto
939(36m00960b dogmos.

R3960 MHmMOL 93mbmBo3nMo vodnobol dmmgmo 39MLbmboenddol wbogmenmaoobe o MoEombommy®mo
00000300099¢m0830L  3o3emgbol 3obo30L. 39MLMBOMNBT0 MO3VIIMGINMMO O FooBy3ghoemgdol d0dmgdo
306Hm36900L dJmbg oghoy®o ©od0sbol BLogmmmagnss, G®Agmoi  d0Bo6d0doGmmymow s 893b69d7mo
9mgdaggolL. ©odnobl od3b Pbodmo bgdoymmmmdomo gdgwgdgdom B8gE3oemmb  MdngdhynMo gotmgdmgdgdo.
306Hm36900 IOH030MBIOM39600 O HMOBLABMEToE00L PYoOMm o BLOJMEMZOYE  EOIMI0IIYIMdg0d0
330m0emgd0L 8ghobolb dgbodemgdemmds vg3l; MmEmEB0BgdYMmNY, 093l B0bogobo 3mbgbiosemo, gotymo 9bgtgoo,
b3g00 Lbbgoobbge LodyoEoedn, 330300 ©dd My 03 dm3zemgbolo o 3Mmigbol dmboBoemgs. 3ol dggzo
©03MM300m0  3ob3gd0 JaboL ymazng®mgdL (30Md0gMgool, MGMTgmOE o3M30MgdoLy o ALY MAOGAL
996000690b o LOOMYMYIIMOD o3 3MO390080 gbdotmgds. 39MLMbOBT0 Mgommabhytow blbolb g3mbmBozoLo
0 3Mm0h03980 0GHLYIYE ,0MO36MBNgEMOL” IBIMBENgo.

306030 MMzobnBgdYm0 93mbmB031M0 900d006900Lgob bvy39mglbim 89dmbggzodn 04abgde demngto Lodyomm
®g9bo. demogth Lodyomm |gbodg (LOdYom™m 3EOLMOMN30 BWIBS) MbBgEOM3g 93MbmIobhgdo dbygemmdgb,
HmagmM3 LeEoLYMmO O 3MMoh3PMo LhodomyOmONL ghm-gho 3603309(mmM300 Bnbodnmmdodg. Lodyomm
3mobol BoBogmo  ma3oE0om® BabMogl ©yoemndgdl, boBoemo 30  9Boboomdgggde dob. Lodyomm agbol
3M0ohgemondo gobommgdol mby o LmEooemyMo o IGMmE@gLoymo bhodhyLos. gobboznmMgdom godmymegb
03 @390l 0bgom 3emobinzy® 603obL, HmamMoEoe 93MmbmB03Mo EMbmGn, d6y ob gosbobowgdol doMomoo
300000bgmod o 53939 EOML 0g3L d0Y39HoL bo®Ez0l 3MBHGMEMOL YooMo. bodyomm 3mmololb 300093 9hmo
3608369cmm3060 3oboboomgdgmos ob, G™3 030 gobobobog®mgdl 39MH030mYM TMdoEMBLL, gbgogo S@IdZoM
LogggbyMmgdl, GMIMomOE 93MbMIn3nGmOE d9hoyMo, YBoMoobo o 3gL3gdhoyemo dmmododggdn ngtoMmdoyem
300989 B90mm 90006. gobommgde, 3HGMmEBgLoMbONB30, LmEooMYGO Fmdommdd PYBGYB39MYmMAL Ludyomm
®960L 390m0mEMgMmdol 39oMgd0m Fomoem mbgL. Lodyomm agbol Jogbom vEETNObgde gobLbgozwgdnob
003hoE0ooL  Pbomom, gozemomo agdol IMOz0MmMEWIM™M30900m, o ©.8.. Lodgomm 3emobol oMz gddo
3000bb3039096 BoMTohgdnm $39RL, 33¢00emMgdg0mOb Fothn300 dMEmZgdYM $39RL, owoMAgbobm3zol 390G dmem
333030, 9GOO3mmbmzbo o  dmBntobagme IaumL. 3Gogdhnzodo 3mobobowdo 3Pm3boemgds o6 60dbogo
Lobhoz LMmENOMY® EgdoMm3OENSL.  ™obodgMmmag LEBdMZOMIdgdoLomazol odobobnomgdgmos LbmEnoemy®o
LHGOHOBO3OE0, MMIIMOE 3odmB397m0d LodEdGM domgdol dmdaggdom. 30MoYEMdgh, MGMA3 mommgymm
3emobL 96 bLmEoomY® 939y9obol 0g3L 3Mmb3mghnmo dmbIoMmgdol dmegmo, 3bmahmgdol b3gzoBo3Mo bhoemo o
306Lb303909tm0 M0MHgOYINgdmo MEN9OHOE00.

JaMObOIO JBI3NL IdMBMBN3IMO ©I6IbIMSIB0
gbhmo dbcog 3oboggdos, MMA3 93mMbmBobhgdol MBIgbom doBoMmo gdbol 6o603dmathgdl o LT gdl
Mgby®LYYdOL 9;9IH0oboE FoLoboBomgdmO®. bgm3mobozydo 93mbmAn3nHmo IMEIMO - 39000eMEMIMO0L
93mbm3030L 306390m0 BYObAg0HYM0 MgmMgdsl 606 Hdmamo vsd Ldnmob ,90hgd0L Lodo®my”. 0bn300090L
399demoom 0bgmo 8900939000 oA, HMIMgALLE FO3MMIS 39¢M bLMYMYMAL. 9b YT gd bgm3mmobozy®o
3m9gmob ©ob33600 O 39360 93MbmBobihn 9mobbdgde. 93mbmanzs YBGO™ LoobhgtMglm brgde, 1y ImEgmoob
MMy, 3odmzMobogm bLdMYmmymBmmo 3Mmb3xM9bE00L Od39d0L o 393bgs30 VMOLMYMMYMEBOE do3GU,
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0L03ghHG0YE bBMETOE0OL, dGHVEMOEIMbOEYH dmMJdggdgdl o doBMOl bbgo Rogotmbgdl (NDSU News Re-
lease). 3530cm0mo0, LEBMZOEMIITH030 Lugmbemol EOTobOLNSMgIS 0b, MM olio IMbIoMmgdb 30639l OM(3
300mMob3o dg0demgdo o oM dob dmLo3m3gdemoE 3Mmb639M9b3od0 RoMmmazos Bgbodemgdgmo (ogomomol,
Logotmm gobommgdodg Yodmb 396 ghyso dmbBogemgl, 30L0 3MdNgdOE goolobogdl ot 0benob). dgmdmg dbémog,
396dm 3086900 13 LEBdMZOEMYIM03 bLogmbgml 396 F9LMV308g090, MoEaOL Fom FogH gooLobowgdol sdmmgdy
3mabdotgdmgdobgob Momymos, Botmdmywagbgemos. olg3g, 9®oLBLbYM3gmO gotgdmgdgdo Botdmogddbgde 35300,
HmEgboi 93mbm3031M0 LGdNObMOL OEIONMOE vb Yotymeomo dmgdgrgdl dgbodg dboMmgdy (BogoTmMmo,
Hmamm3 LudMaOEMIIMN30 JobYbobdgzgdemmINL Y3 gOgEYMB0m 3odMB39M0 EOdEbIYMds Boobl vygbgdl
39bo0g 30690L). doBEOL dMHOgBIHOobo Fmgdggdol Bogomomnd v3Mgm3g dMOMIaYMoMgdym 39Mdm 0oBMgddg
B90039¢)0 Logmbemol Botdmgdo. Lobemol 0b030YOMYMO BgL3YMNMOL B(3009eM™MAS ZooeNododmL Ldgdmdmm
Loby®39emo  goMgdmgdos, GOMIMOLgobolg dgbodg dbodg LoMagdgml M9dYMMAL. bo3mgdbogzoMoyEm o
300mGM0oEbymOE 300, HMI 39GMdm 3086 gddd gb dmMoLYOHIME o goo39mmb.

(3590000, 306000330 03 Lobob dmMALObYEMOLY, Mo LobYM39tm g0 89009390L Jabob. bdotmor nbn300900L
303mMmob3o 03 dm3LobyMgdood d9ndmgdgmos. 396 3odm3MEbogm A390 M3l 06a39d30NM V35O
303M39tmgdol 899306900L MMBboLdngdgdoob. LEBdMaOEMdMNZ0 b330l Bobmg 3993060900 30009 9M™M0
303000000 0d0bo, Mg 39Gdm bgghm®mb o6 dogmydl.

B3960 06000300099eMYM0 F(30090MMOGV0 bLEOOEPYMO EOLEAHOBENOL Fgbobo®mAYBIdMOE O BoMdgdol Hodgde
00009000 go3eM9bol vbgbl B39bL gotgdmBg, ©d0069089. LEdMZOEMIIMN30 YuoBBMbMIdINL IBMAHM3MEgdol
0339, HMAMgd03 3393000 900l 899mMmmo308907em0 Ldg0ENbM o 930gdomemmanyMo 9db3gtbhgdnl JogH o
L3 EIIYIN MY, OO FbMEME 03031 BOOMY LEBMZOEMGOL O3000gd0LED, ¥EIV3g LddYoemgdol gzodemyal,
306000 63cmomo 3930¢hobmm dom F963Gmgmmdsdg 8663080, 30033 OYE3IM0S OO3000900L Bg3mJdggdol
30806m. 03 ym39em039Lmob ghmo A396 306 O30M O 0MNBOE 303030 S 30RVM39tMMOm d0BbgLL PBbx3gd300L
L30do Zos(3990L30b, 9bgogo 63cmoemo 8gz3093L 93MBMT030L FgMHOEMBSBN. MY J0dbMg 35609300l 0O Mdgddn
Lodomob3otm  Jgdmbzg3gdl  gobzobomogm, GMmeEgbog 06000300090 YM0  gooByzghoemgdol  Loggydzgemdy
0030006900 o6 0330390 LOBMZOEMYIMN30 96N MAINLY O PYLOBRENbMgINL 3B MAHMIMENgdL, 3booo,
MHmd gb od0bdyMgdol dbgogLoe YOMYmM@nm gogemgbol obrgbl goMhgdmBg, Mowaod dgndemos Boobo dooygbmb
bb3o ©0300690L. LABYbOG M, BoMdgdNL Fodmygbgde 3Mmmoho3n® Moo goo3000 s LOdmaoEM9dMO30
$060Mmgemmdnby o PhogMmbmgdol bgemdgbymdol d3gmmmdgdo oy3oMmobdntmo 3oMoo mo30LbYLBENgo0L
93m0bhyM 3erddomovl.

93mbm3obhobomzolb bm&3ds gabob Lbggdol dmddggdgdol dmemmeobl, o3 899wgg R396L dmgdggdgdl
3060306HmMm0g0L. dmgemlb dbmazemomdo 30y@gdgemo oym M3golb goMmgdg 33dogzmdol v3¢Mdogmge, o6 d9bmdsdo
Logo®mghob ImBg30. 9000300693 o8O0 3gMbrodm MMN39 beMm30lb 3mhgbzoYtMo butagdgmo, JogMed MMo39L
96060003009390M0696 03 POGOMmM 308980L godm, MMB MOMOgIoLm30L gb BMMAd> o6 oym o, Jglvdodoboc,
obomo ogm. 30609300l go3tM39¢mgdnl 8gLodzotgdgmmo 6g3magbgdmo dbogmo bm®mAgdoi3, GmamMmE R6U,
OHML mombmal, HMI gooBmMbmL ggmobdh Mo goobyzghommgdgdo o Jobomgdo gobwgl.

dgbodemme, 3o 3391em 93mbmanzn 98900909380 B3960 nbN30EYITYM Mo30LbYRNIdgo0 s gamobhyto
3000069439(h0em 90900 o13060L30Mgl LEdmaoMgdthng bmMAgAL o Lodmenmm

309,300m0bB069090m0 Yohymmomo 3othgdmgdgdol godmabzgzo dodgbo gobogl.

obg M3, 060003000 YO0 93MOLEHMOS Ym3gmm30L o6 Jabob Loy 3gmgbm 93mbmn3M d909a390L. Jotodom,
9L 06393L Lbb3gdolb LozgmomEMmgm bm&mAgdol PaPMIdgMmyYmMaL MMmam®E 93mbmadnz0d0, obg Lobmaomgdol
Logdoobmdolb Lbgo Layghmgddogs.

LOBMEOEMYd90d0, Lo 16000300090L FMgmMbm3zgdom LOgMMM PLOWHNbMYINL O o630:MH AL brEIgdL
(339, 93MbmMB3039M0 0gHo3mdd o6 OOIM3MEMEgdd> 030l 8080m, MMI 3000y LEBdMEOEMgOIMm03 Logdnobmoodn
Bo®m3o Loy mbgl 8903030090, 390007 00869LOL BOMZGEMMIS OLEdGObO nymb, d30eMmgdol gobomemgdolb botolbo
30109090 0ymUb, 0 LEgEMME - Logmbmobs o FMmBLobyEgdol BoHIMgde MotMalb MY dMs.

LoBMgoEMgdgd8n, Lo Loy 0bhgMglgddg MmEmNgbhMmgdmo goEobyzghomgdgdo doGmOMAL s of
0MbgdmMOL  LOBMZOEMYIM030 LOBGMbMgdol BMEB9dL OE30L oMb, YBES 3gemmEM™M JMmoh3n®
0&obhodoemYO™ALL, dgbgemgdymm 93mbmdnzy®d BMolb o 0936 Lbgo B9B3muE3oL/dgbgemgdol Lmznommydo
3900 M9mMA0l 3ondimdglbgdsdo.
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©JybJd360

93Mmbm303y&M0  ©0300b0l 060300 OmYM0 Lobyobo §i393080 30000MEOS (3BMBOgMYdEL  3ob3omotgdol
3060 gemyMHo, 08mmoE00b botobbom, $338196M0 O 396Hdm 30370369090 MO00. 93MmbM3039GH0 YOM0gONMOS
©909emmAL H93YmoMYmo go33emol BMEMISL. 0060dgMm3g 93MbMTN3nHm0 9ed0nvbo LddgyMbgm sbmazthgdodn
9MY 300090 3mgdgo bYd0gdhHos, ©3939 EOHML LEdLBMM YOMNgMMMIgOT0 MHB30MbITYEO O VbgEMdNbn
dmboBoemgs. 030 (3000emmAL Fogdbodommy®mo Lotggdmol dogmgdol. MOEOMbOEYOMOOL 3MBEIBE0S Y39emoBdg
Bmaoo goggdom gnemobbdmdlb §dgegogdl, HmAemgdo m3dhodomydmo d0dstmmyemos 30860L390.

©M9390009em (303 O MOE0MbOMYE Lodyotmdo ©6H300 o6 dmddgEgdL oLy, G®3 ™mo30L boMmidg Lbgo
oLboMZgdemmL. 960306 o6 3odmoRgbl 390m0em 6gd0L Lbbgol Fododm, oy Lobogzmme 03039 o6 YBRGO® 3dgh
LOt9dgML ot gemob. gb, mog0lb AbG0g, P339 9MOG M0l 39000eMIMLYMBbgMBOL vgdho, dM03g 63 dmagbdhdo n339
0GOommE dmabobyMgdoe 093930, ®oE Lodogoghmm FmabobyMmgdol dmombmal. v6H300 godmazs dImbogmobyo,
000306 0b O, Moz bbgsb NBEO ogbdotmb, PYHRY3600m MO30060 MV3L dmobdommb.

Mohm3d 03919096 L039mgL VOT0Vbgd0 O FMboMolgMdgh 300093, MY Y3gmo dbmemme bLogymoto
069 gLgdobm3zol 3bmam™MOL? 09690 93MbMBT030 O 3oL EVTMMZNB39e™M0 Fgbgemgds vEdoboL 31690089 o
3mh03030089 33006007 96 09690 OGO 339LA0L Lo 0b¢hgEgLgdAL* 360d3069emMIS?

(3590000, 93MmbMB303MH o dMoBMHM3bg ©d00b6g00 Fogbodydol Fomgdol (300emMdgb PA3MgLo obobo®mEgdoom.
0B Hohmd 06 PbS 9(300MB? MHoh™MI PO oboGmFMb dgho GgbyML, 300Mg bodommo? MYIY, 093G Aol
3mb3gdo y39emobmaol dogdbodoemy godm®mBgbol ot 60dbogL.

93Mbm3030 dbmmmE 033000 BYOO EObObOMFJon o LoMhagdgmo dMVY. MMEd ©ESdNobgdo LoZymoto
069 gbgdobmazol 06E90006, 0bn30000L 096900000 3odmMANbMmg gl gbodmme o& godm®obogwgl bbigdol
©ob3otMgdol. LO3YMOG0 0bthgHgLgdELmM30L gotEd vGvs 93m0Bdol Lobmbodo.
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dodmbogmyemos  InxGa1-xAs-ob dgoto bLboMgdol m30Lb909d0 o domo godmygbgdol LygMHmgdo. gb
Bobg306mgodh oMo dsboemo dgho 39ML3ggh0Ymos 1o30L0 Y00 3oemYM0 M30L9d0L, M3 Bgdmgdgwgdol
803060 390093Md0L 3odm. 5d0¢hmd INxGa1-xAs -0l 3go®o bbbotgdnlb ghmazotmm3060 Im3YTmMINMo 3B0bHITNdINL
30¢g00L (hggbmemmgnnl 8997853900 o ob3g6o Mgobomgol dgdoe odbhyomyMos. 3o, dobomgdow vMRgYToS
BmbGomb30L 3gmmo. dmBgtmomos godmygbgdymo thgdbmmmanyhmo obowaoto o dmyzoboemos o3 GOmb
30mgdyemo 603ndgd0L gemgdhmmazndozyto JoModghtgde. gdu3gMmndgbhymom o©anbos, Gmd InxGal-xAs
-0l dgoo blbotgdol gemgdhdmMaodhothgdenmds domo Lbdymgdol dmemmb3gh 08tMgdy, MoE godmbagymos
Bo0bmMdd0 0botgzme 3MbE390GHMS300L Fohgdom. Btol Fodotmyemgdol gobb3mos 9emadhHmMagedhoMmgdemmdol
3b&m03 ghmazomm30b0 Lbdyemol dobomgdo BoMdodhgdom 0gdbs godmygbgdyemo 3G0bHmEb sdmBgz0l boRdomol
00060000006Mdnm0  IMmBothgdol dgmmeo. dmyzobogmos gobhoem 6039dgddo Log®mdob 3oLB3M3 bzgdmomo
B0bommO9d0L  3obobogmgdol gtomn3gdo.

1>3396dm™ bodysgde: bobgzo®aodhoto, obboggdo, dyston blboMmgdo, gmmgdhdmagoddhodmds, 3mobhomgdo.

134



Producing of bulk crystals of
InxGa1-xAs solid solutions with
unchanged electroconductivity in the
longitudinal direction
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Abstract

The properties of InxGa1-xAs solid solutions and their areas of application are considered.

InxGa1-xAs solid solutions, due to their unique properties and tolerance to radiation, are promising materi-
als for radiation-resistant electronics. Therefore, the development of a technology for obtaining homogeneous
bulk crystals of solid solutions and refinement are very relevant today. Czochralski method is chosen to obtain
them. The technological equipment used is described and the electrophysical parameters of the samples ob-
tained at this time are given. It has been experimentally found that the electrical conductivity of solid solutions
of InxGa1-xAs increases towards the end of crystal slit, which is caused by an increase in the concentration of
impurities in the melt. The method of gradually increasing the crystal pulling velocity was successfully used to
obtain a uniform distribution of electrical conductivity in slit along the growth direction. Graphs of distribution of
specific resistivity along the length are presented.

Key words: Semiconductor, radiation, solid solutions, electroconductivity crystals.
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00603906m39 H9gomema0gdol gob30moMmgde 3doMmmMEOd 039330609090 0Lgmo BobgzoMaedho®mymo
doboemgdol 899abolimob, GMMAmgdo 3oLybmdgb gobznmomgdol dmEgdyemm ghe3dg 39360gMmgdobe o dhgdbozol
B0bodg deogo® odmB3gagdL. obgm  bobgzo®zodhotym  dobogmolb Bo®Bmoagbgb InxGa,- As-ob  3yo®o
bbboMgd0, GMIMgdoE 3omo J0Mo306H0 969Magh03emo Bmbgdol, v3Mdommymo Bmbol bgmmboytgmo bogobal,
©960L Bo¢hoMgdgmmo Fomomo daMmomdol o IMog3omo Lbgo ™30L90900L godm BoMdohgdom dgodemgdo
303mygb9d9em 0gb0b 3B0b 9bgMannl 3otodgdbgmmgddn, 0baMmBomgmo o bogmymo hoemmgdol 30dmgdgdby o
309m3bbn3gdemgdd0, (moBgMgddn, Bomomo bobdomob HMBBOLAHMEMYdT0 o ©.8. 530b oMo, INAs—LL-V- ho3ob dgo®
bLbo®gddn vmAMAgboeMBo MHOEOS30YMO EMBMEMgOOLy O ©9393hMMgO0L YHM0gehm3ma39bboinol dmaemgbod
[1-7] coobobo 36033069emm30b0 39ML3gdhn3gdo  dbogmo Hodob Moo dgMmowo bobgzoMmasdhodymmo
dobogmgdol dggdbobo o 3odmygbgdol ;zomboBMolom. ombodbymowob 3odmdwebotyg, InxGa,- As-0b dgoto
blbotgdol ghmazomm3zobn dmEzymmdomo 3Mobhomgdol domgdol dhgdbmemmaool 8993803900 O obggBo
©Mmgobom30L 9o vgh YoM o LEMEMYE ©3 Ld30MbgdEL goVBY39hob 9dM3bgde B0bodgdomg boddmmAo.

dagMEMMMaNs ©J a0CIdIT0 daCIBIB0.

InxGa1-xAs-0b 3go®o bbbotgdol dmEnmmdomo 3Mobhoemgdol dobomgdoe 3odm3z0ygbgm RmbGOOmMUL3L
3900mo. 53 308bobom3zol godmygbgdymo 0dbo (Hggbmemmzoy®o oboaoton, Gmamol 13608369 m3969L
9990003969¢m 6060l BotImoagbl

3000 hgd39Mmohyemozodgme. dobo LJgdo dmyzobogmoos bye. 1-39.

[

A\

I/

Ly®. 1 BmbMombz0l boaIMOL Bomomigddgmohydymo 30896l bggdo

19063930 BMoobgod odBogdymo 309960 8900g900 3ydobs (1) o byasoboged (2), dmdmgdoi 13ydgdo
o hob9d7m0 303918760 bLogggbol dgmbgdom ddoEOHME 9336006 gOMBSbIMNL, Mo Lobhgdodo Hmagm®3 30397900,
0bg3g9 0bgdhymmo voMmolb B6930L dgbotRYBgdNL LodyoeMgdol odemgszs. byaol Bgwo 6oBomdo dndogMmgdyemos
306m3ghm0 (3) 30896080 069MHHYMO vl B6930L 3obodMBTc, bmemm 83080, 9H03bgmMoL Mo389, 3obmogLgdnemod
™m0 Mm3(H039M0 BobFOMo (4), 30890030 30300060609 3OrM39L9d0L LO3MbHGMMME. 399960l Bgdmm O¢HOBgdYMmo
093L bathgmo, HmAgmPos, 303919960 Loggbgdol 3o3mom, 39GMH030cmYMo dodotmmymgdom Rowol mgdmdo (5).
08 mgtdL gbMobbgds 350990l (6) ddgemo (7). 303918160 Loxzgbgdob Byoemmdom 3539990L EOYOM393TNO
®9&db dgndmos oMo Fobhm 39MH0IVMYMOE ZOOOEZNMIdd B9300-939300, 9MdgE dMY63oE LoIYMNOMO
®9hdob 3o®m3gdm. 3009M0b agydglb gooRboo 0bgtdhyemo voMmob 89383900 (8) o 30333900 (9) bahgemgdo. a3ydgb
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3960630 gooRboo bgthgmo, GMBgemBos, 303910960 Lowgbgdol gogmom, dgyzoboemos gmogohob hoggemol (10)
3006Ybgdgmo mgddo (11). 30em0bMYMO BMMHIoL gMoxodob Hoagmdo mogbrgds sbgmozg BmE3ol 3306 E0L
H039m0. 53 3960369080 nh30MHMgdL 30830 (12) o WML (13). 309960l B3Ydgdy gemadhHMoBmEmatgdymoC,
306003Lgdym0o  3Momathob Mydgmo (14). Pbo v®bodbml, HmAd, 0bgzg GMmagmdi Bgs mgMmdl, dhoggmob
3006Yb9dgm mghmdbsi, 30090080 30399006 OPMOM393eMOE, F9NdMOd  ZOVOEZNMIId  39MH030MYE0
3000Gmmgdom s 93Mgm3g dMYB3d mo30b0 Mgddol goMm8gdm. 30996080 3537990L OLOIYIGHGOTOE Fob
®d9d9 othobgdyemo 093L doemo (15), H™ABgmoE 309MmgdYmos 30391930b LobhgdoLmob.

H996memmzgoy&o 3G mEgLgdob Roghotgdobol goblv3nmMmgdom oo 3603309cmmdd 0g3L 30830Lom30L Lvdodm
6030096 90900b 3geRAg3oL o oo BobobBoM ©31o39d0L. LoddBM Bn3mnghgdgdew v30MRogm bobmgdotgdymmo
2693009070 N-hodob GaAs o InAs (n=1015L0 -3 -1016 LA -3). A3zgbo Fodobo ogm In Ga,- As-ob dogmgdo,
o80hm3d 308330 Fomo Bmbomo 3rmEgbhgdol obaagboE 3LOGMZIdTMBEom BmMIYmon m_, m . = M X/
M, . (1-x), bogoog m_,. o m ., GaAs -ob (o InAs -ob dobgdoo 308330, boxenm M, =144,64 3.0mmo-1 o
M, ,.=189,74 3.00-1 Fomo dmeny®o Bmbgdos dgliododobog. oemgdymo 3M0bhomol 3edhoMmgdcmmool Hodo
3963060m090m00 gobhnbol

609389030 dgbymo  MOZMbHEMMOMgooEo o doLdo  L3gEnomYGoE  dgyzoboemo  FoemgzMgdgEmo
3060693900L 3b6(390¢)E0(3090000.
0dbo®m 308380 doemgzomgdgmo dobotmgggdol Logobmm MOoMEIbmMNL godmmgmol 3o6oMImgdnm
36mdoemo @M@l 3odmygbgdom: mM%=Mn100 / N,d, bogog M Bogmgzotgdgemo bogmnghHgdol dmenyto
doboo, N- 3odbot 308330 03 dobotrgzol 3mbEgbHMmIES (L3 -3), N, =6,02 . 1023-03maoGmmb Goibgo (dmemo-
1), d—InGaAs—ob bL0d336m039 o M% 30 Boemgaodmgdgmo b03m0gemgdol IO M396dYo Fobod. 93 BMGTYTom
300mm3moemo N oGl 30606 g30L 3MbE3IBHMSE0 30830b g3odboth oBTn, Mo goblbgogwgds Iyt q3oBodo,
006y 308G o 3G0Lhoma8n goolymo dobo®mgzol (ns ) 3mb396h®OE00LE6. 03 3MmbEgbHGmOE00L oboggbo
bogommo F0botmgzol LgaMgzoEool 3m9mE3096doL 3MEbS Fogeod mohgbmodhy®modo 396 dmodgobo R3gbm3zol
boobhgtgbem 80693900l 30b30lo o Bobgzobndol  Lga®gaareol 3mgmaEngbdgde In Ga - As-8o, Mol godm
boby®3zgemo 390930l BomBg3ze ImbgMbros Fbmemmee gd30Goyemo gdom. InxGa1- As-0b 6obmMOnw6 IMEYmMIN;O
3M0obhoemol  vdmbogoBo 3049b6g0nm [100] 3Mmobhomma®momnmo 30doMmmymgdol goemoydol vMLgboolL
8500900909emb.
$996mmmgoyMo 3Mm39Lol oBygdedg 30830L 8930003969cm0 3mB3Mbgbhgdn 3obo3nwbgb Jodoy®
©039803900L. PbO ©M0bodomb, Mm3 R3900 30830 Bgoo3L ©30MOELIHMMOE  3MI3MbILHL-OM0TbIOL,
MHmIgmoi M9l goby®mgdobol 30830L g3oEbmdsdmY goE30mgdom vMmg 06ygdl 0bhgbloyn®d smMmgemgdol.
080b 0300006 dboE30TNgdMmOE 304909000 BWeMYLL, goddz0Mm30emg (303 B396sL. YL godm3z0ygbgm dmEmob
06300060000-B203. gl 06mAg3000 0d0ohm3 3o390md, MmMmI dmEMolL vb3oMoo Jodoydmoe 3oLoyMos GmamM(3
GaAs-ob, 01939 InAs-0b 30doMho Fomomm Hgd3ghmodnMgddgs 30. 93039 EOML godwbotMo dmEob vb3nMon
demobho, 3odd4306M300mg Lombge, Mol godmi 3Mobhomob 3ol oddgMmo  moz30LyBOELs Bgbodmgdgmo
309mo  hggomemanyMo 3GmEgLolb gobdogmmmdsdn. dmMmol vb30MmoEo 3096000 d30eMeE FMObmgosh
300b0 3700609000 Byemolb MGG o bbgo oM gdLoE. v8odhmd B0bsLBIG oYFYF3909emo BeMYLOESL dgodemgdo
000 MHomEgbmdol oMmobobyMzgmo d0boMmgzn 8930009L Bo 3M0LbhOMPn. 0oL godm @emyLio BobobBom
30003000000 MgMTYem O3N3o3900b 3031n3d0.

300m3:030emgm BemYLbolb Jobo, BdMIgemoE bobmdb Mo38g dmaa39dco 10-12 33-0bL Lobgob 333 B9bL.
030 B3960 ggmaghmnol hoggemobmazol 5m3mAboS oobemmagdnm 50 gMmodol hmema. sbgmo 398000390emmd0L 30830
0o B3emYbo 0(h30HMIIMES 3300306 HoggmBo O MO3LEIOMES BgMmMOMBgMH0Mo RMbMmomb30L obogs®ol
39096M0d0. 303993960 LobHgdob Bob N300 30890000 0¢hYFdgOIMEL Jvg9M0. 8980093 Bgbodsdalo

Lot g390mgd0b R 393000 beogdmeo 303918960 Lobdhgdol odMMM3L s 393960 begdmes dhambol Bgd3900
0,6003. 669300. 30l 3980093 0MHN390MEO MYIIMMO O 064gdmES Hoggmol Bgmmbgmo gobydmagds 1 Lovmob
3063030mmdo80 650C-0g. o3 bbob 3obdogemmoodn g3emLo bgdMES o GWOMO3s dYsd 3083L. Hgd3gtodhnMol
dmdohgde 3dgemegde 30830L LY EOEBMISFY-1160 C-3g. 93 603bymBdg 30 Bymom Eoym3bgdol 39393
$h9339mohycmo 330600gdmed 200-000 o 15 Byomob gobdogemmovdn bgdmeo 3ow9gdmol  dodobemmagdo
6obMdMOb. Fomo 3mbodhol 899093 bgdmme Hgd3ghodnmol 5 ghoyLoom dmdohgde, d0d0bomgmdcos
90009090em0b 9.6. 19gM3emo ,,dMmB3ZeMo“-30L vDBIIMEO ovbemmggdom 2 33. v3ob 39393 hgd3gkmoh s obgs
330690m©s 5 3Moybom,bgdmeo  300900g0emol 3mbhogho BoEbmMdMOD o 2-3 Bymom o 0MHM3gdME
8000900900l gMdolb 39 H030tmYGOE 89300 Zoosanmgds boRdotom 0,2533.60-1. 030Lmob }hgd3ghohyto
0bg ©939mM0MHEIIMEYO, HMA oboByobdo godtMmoem 3GMobhoml 3gmbmeo 300-0060 3MmbyLlOL BME®I, bmenm
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9900093 308MEoMmMOYm YB3MII0 ©003ghMmom. 3Mm3gLoL dmmmmL  gobMhomo 3MoLhoemo JmMmEgdME
BobmMAL v3 1H3960L 3690l Hgd3gMoh ol 3mBothgdom o 3M0LHMO BEYLOWSD 03039 LoRdotom ddmmomo.
3Ll dmEzoemgdnmo 3Gobhocmob bbdyemo mmobob ¢h9d3gMmohycodwg (303090md 1,5 Loomob gobdogemmdsdo.

16000 0¢06086MmUL, M3 dbg 30BN MY MB0mo bbIYemgdo dbbgnemBot(33cmmM3060 3memozMobidhommgdo
0mImABbbgd L3gE0omYMmo MgzaMmgdol goMmgdg obobo N-¢ho3ol godhoMmgdemmdobobo 043696, gmmgdhEMbm
3mb396hMoE00m (3-7).1017 13-3. p-hodob FodHhoMgdemmdol dobomgdoe A3gb 30899080 933yo30 (30630 ©6
90630630, MH™Agmmo 3OME3gbhm Bmbol 30m3emoom Bgdmmdmyzoboemo GmMmBgmom. sbgm 603389080
b3®mgemgdol 3mb3gbhEoE0d ogm (2-8).1018 1D-3. dbg 3oBMENmo 60313930L gemgdhOma30Bo3n®o JoGodghtgdo
dmy3060emos 3btogn 1-3o.

3b&®oemo 1. InGaAs-ob dmEyemmdomo 3mobhoemgdolb gemgdhMmxndozydmo 3oGmodghtgdo

dobatrgg | go83ecgdermdol 3meol M D, dgfrogomdy, | 3motio
0 030 Jmmoionbdo, L Ld/3.59 | fobogmds,

LdP. 3o mdo.Ld
- n 20 3,1-10¢7 2300 8,7-10°

- n 8,9 6,9-10" 1500 6,0-10%

- n 12,5 5,1-10% 1800 6,9.-103
Zn r L6 4,0-10 350 4,6-107
Mn L 2,8 2,2-10 360 7,8-10°
Mn J2 19 3,2-10% 310 6,1-107
Mn j 2 1,0 6,1.10% 270 3.8.10°
Mn j 2 0,8 3,4.10% 250 3,2.10°

Omgmbi 0m3b0dbgm, bghgemmyMo odhomgdmmdol 603ndgdol Tobomgdow INxGa,- As-ob 3GH0bhomgol
308Mol 3MmEgbdo 300mgz0Mgdom (3063000 6 3obgobydom. 9MIMBLbEY, G®I Fomgdymo IMEYTMI0MO
3M0Lhomgdol gemggdhHMaodhoMmgdcmmds Lbdyemmol dmemmb3zgb 083tMgdmo. gl 0d0m dobLbgdy, M3 93 MEMN3g
3009306 g09emo 30botgzol bgaMgaoEnol 3Mm9B0E0gbdo 9hmBg bozemgdos, Mol godmi 3Mobdhomol dmemml396
080900 3000 s, 3080L0o3Y, b3Mgmadnl 3Mmb3gbhEOEVE. 930Lmsb 3bowos, M Fobotrgzgdol 3mbgbhMoEoolL
B0 063930 ©9gbol Fodotgdgmmo d3momdol dgd30Mgdel. Mmaméi AobL, dobotgzmo 3mbgbhMmoEnol
B3 00bob bgthgmgdolb 3mbgbdhMmoE0d Y3t ™ LEGOIVL 3GME9dY, 300Mg A30Mgod Fomo dgtMmomde. Lbdyemgdol
3obB3G03 03 VGHVYMME30MM36900L dMIMLOAGb3MgMO© R396
300m30ygbgm  30bhocmol godkeol LoRdoMmol (33emomgdol bgdbo. vdmBg3z0l LoRJotolb godMo vd30MgdL
d0botgzol  Lgatgaoool 3m9m0Engbhol Loowgl. vdodmad o3 LoRJotob (33¢m0emgdol  hgd3ol Lomobom
39mAg300 890demgde 0303Mm33g0LoGMmm 3oLl o8l 3Gm39L80 boEbMdT otMAgboo Fnbotg3gdnl
3mb396¢M030900L 30L IBXMOEMYBs. bob.2-8g godmbobyemos 3nwdngo (1) o 33moo (2) LoRdotom
39060 39630693000 cmgz0Mgdym INxGa,- As-ob 3Mmobhomgddo dol dodomymgdol gobbg®og bagrdomo
B0bommO9d0L gobobogmgdol 3Gmazoemo.
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bob. 2. InxGa,- As -0b dmEymMd00 3E0LHMYdd0 Bhol FnBoMhmymgdol obbgtng bggrdomo Bobommdal
300060emgool 3mxomo (I0- godtMonmo 3mobhommol bMymo LogMdg, |- obByobood goBmdoem 603ydodog
dobdogmo). InxGa,- As-0b 360bhocgde godMeoema: 1-y0dngo LoRdotom; 2-33emoc0 bohdomoo.

©obd360

Rodotrgdymo 9db39cm0396¢hgd0m oanbos, MM Amb&momb 3ol dgmmeon dgodemgde domgdyem 0dbob In-
xGa,- As-0ob bbgogolbgo 393000396emmdol dyo®o blbotgdol dmEyemmdomo 3Mobhoemgdn. v3oLmsb, Y339
boRdo®0m godMom 30mobhomgddn Btol d0dommyemgdol gobB3emns ondBotgde gemaddhMmaddhoMmgdemmdol
do¢hgdolb h9bgbino. 3Mobhomgdol 8ol LoRJotol ™mobomebmdomo dohgdom dgbodemgdgemos d030mMm™
dogmo bog&mdob gobb3mos gehmboomo boool bggMmomo Bobommdol 3gmbg 60dydgdo, Mo doblbgds ©3 MHML
306069300 LgahgzoEnol 3Mm9BEE0gdAHOL 3emgdam.
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J693000 IMIJOMmMaMaomaaddaib bObMIEIsN budbIOmHM
dd0omuCasNbo  ©o Ma03JMId0LAI3NL

33T 5030b0a30w0
033604300 3a860dMABNL CMIOMMO, 3MMBALMMO,
LAJIMOI3ITML 03T603IMO J6033LOOINN,
Jd6dMadnN40Lb BadITOION

0oLbOMAIO0N

Lhodh0d0 gobboemyemos bdbg®m dg00GH0MgdaLO O MB09dHgdL YBY39H 9eadhHMIMBoEOz9d0L Lo 300bgdn
03mmgdbgemol mbgdg. BomImagboemno bbgoolbge VB086YgdnlL, ©0Bo0bol, dod3ol, 9b6gMmamibgzomdnl
o L0ddmogtmolb gmgdhMmmgbgthgool dogtmagdgmon dmBymdnmmAgdn - doho®mgob dmeymgdo, G®IMgdol
©0ox3ydbgdymod  M0m0yd-0mby® dohOMggody. MobodgrMmmag  dohoMmgol dmeEYmgdol vbogmodo Lbgowsbbgs
©080060L  03¢hMmbmBoyMmo  9emgdhmmboanMmgdobmzol  Imdomymo o  LogomboMmyemo  30Bb6gd0Lbm3NL,
306Lb3039090m0 bMIbOMYG0 LoddemozE0m, dod300 S 96gMgmHg3OEMB0m. gbghanol dogMmagdemol bobhgdol
3mbhdmmg®o dotmm30lb LoLgdobo o FMILIMIITOL 3MBbHGMMOL Lobhgdol dmtol, GmIgmog dbodb
139606 030303000 3MB3MgH e FMMbmM3bgdL, Hmgmdogos bobdoMmol MHganmotgdy, gobobemgdowo 9bgégonl
Byo®mgdoL godmoghgde, oh30mm30L gooMmm3ol o6 Lobhgdob Bobodg Bodmygbgdyemo dmmbmabgdl. 9bgtmgool
99bobzolb 3mbHGHmemol LobAgdgool boyzgmgbm 3Mogdhoze 3330MbobmAL, G®I obobo oymlb dmeEYmyGo o
3oLAHOdOMYOOO.

Lo3396dm Lodyzgdo: doho®golb dmymo, gmgdhemBMBEMOZIdS, JmmadhHM9bgHgool BogHmagdgmo,
dozmmdbgemo, gbgtmgmbgzomde, ¥6939do 339000 Byothm.
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Uninterruptible power supp dyfsysti.:ems for military armaments
acilities

Gela Javakhishvili
Doctor of Science, Professor,
Georgian Technical University,
Faculty of Power Engineering

Abstract

The article deals with the issues of uninterrupted power supply of military weapons and objects at the level
of microgrids. Presented are energy storage units - battery modules, of various purposes, design, voltage, en-
ergy intensity and power, based on lithium-ion batteries. Analysis of modern battery modules for autonomous
power plants of different designs for mobile and stationary purposes, with different rated voltage and power.
An energy storage system controller between the battery management system and the electric consumer
control system and supports specific application requirements like frequency regulation, renewable firming,
load shifting, or demands made to the system. Best practices for energy storage control systems dictate that
they are modular and scalable.

Key words: Battery module, Power supply, Electric energy storage, Microgrid, Energy intensity, Uninter-
ruptible power supply
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006039006 M39 306009030 bdbgMm Bgootmomgdobe s Md0gdhgdol gmgdhMmgbgtmgnom PBMHYBb3gTmyYmME
Bo®mIMoggbl bozdome 3603309emm306 Lozombl O 30093 YBG™ 360330690mM3060 bgds 3MbaTOddhnHo
Lohno30900Lol, GoEash 3 EGmML 33390mMo 0BMgde gmgdhtmgbgtmgool dmBotoggdol JgmgMbgdol
9eMOOMMYY, Mo 0030l BbMog dmombmal bbgogobbgo g9bgtmambgzomdol o boddemozdmol gemgddhmmgbgtmaonl
99Lobobo IMBYMO0ENMAgdOL godmygbgdol.

0d90006  godmaobotg 73960L36gm 39Gomdo Lym YBO®m dgdho 08MEgds Immbmzbgdo HByY3gho
9em9gddhOmIMIoMmoggdol Lobhgdgddg, ¥BY39do 33900L Byommb Lobdhgdgdol gobobemgdon 969Magnol Byt ™mgdmMLb
00h9aMo300L 3030Mmm 0bhaMglol dGsbmob ghmo, YBy39dho 33900L Byo®ml doboBoemgdgmo Lobhgdgdo
d90dgmgde ogmb dgbomgdmobo godmbogoemo dozmhm Jbgemgddo gbgtgool dgbobobow (Josep M. Guerrero, Lijun
Hang and Javier Uceda. 2008).

d030mdbgemo (6ob.1) - o6ob LobAHgds, Lowol  vEaomBy ghmEOmYMmOE bgdy gmgdh®mgbgdmaool
300m3y8o39d0 o  dgbobzy, GMIgmoE PBGYB3gMmYMBL 9emgdhHH™mIMBbIoMIIMOL Londgm FMBoEHOzgINU,
doybgroozo 0d0bo 0393806090700 1Y 9GO 3306 gemgdhmmgLgm™Mob. dozmmdbgmgdo PBGOYB3gTYMxb
9096390330 YLoWOMbMgdOL o LoodgEMMMILL. FozMmdLgmmgdo Bgodemgdy O3MMaMOdgL Lbgoobbgo
306039 Mg00m, Momd 3o94bdomYMoE 0BMamL bot$gdn, 8960mRANBEL iddTmo 96gGgnnl dmmbmabogmgds,
08930mb 3003060 Jugemobgob odmy30gdema (www.hsgs.solar/microgrids 03.11.2021).
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Bob.1 oz mgugemob bggdo

9696300l doghmzgdemols Lobhgdol 3MBbHGMEmgto oMol 0bdhgMxgobo dohoMmggdol docmmzol Lobidhgdobe
o 3m3b3otmgdemol 3mbhMmmemol bobhgdol dmEolL o oMb gL v3emo3zoE00l 3Mb3M9HM dmmbm3bgdL,
MmgmMoEos, bobdoMol Mggzymothgdsy, 3obobemgdowo 9bgtmgool Byotmgdol godemoghmgde, oHh30MM30L
3000060m30 06 LoLgdoLodn Boygbgdymo Immbmabgdn. gbgtmanol 8gbobgol 3MmbhEmmenol Lobidhgdgdob boyzgmglm
300gh03o 3339MbobmdL, MM 0Lobo IMEYMYG®O o FobIHOd0MYdOO YOO 0gmb. gbghanol dgbobzolb Lobihgdolb
3mbhMMmgOL, Hmam® 69Lo, LGOS YOG 0WYBbIEoMBoGML CHMaMEE Jugmmob 303806Mgdym, dbg39
03(h™bm3nyMH ©970380. Fomm30L Lobhgdgddo Yo PBGYP639emMyYmMb 33emoo 3GMEgLlgdol dmbohm&®obgo (Www.
imia.com.Battery-Storage 03.11.202).

3036mdbgemgddo 8godmmgds 9mgdhuMo 0dbol godmygbgdyemo  3byzgho 339000 ByommL  Lobhgdgdo,
MHmImgdolg  boboomgdosh godMmwmomo bLoddmoghom o bl ™Mm®Togo 3MB39MHOE00m.  3odmygbgdol
0 gOom0ob godmadnbotg, bdotMmo Logommo 3m33IGMIoLo 3BoGHBMIOTYOMINL Lbgoobbgd 3o6odghtgol
Jmtol, Hmam©oEds - 9696g0o, bLoddmoghg, dmBLobyMgdol 3000, MOMIOYMId, JuoBOMbMgdS O oMgdmdy
899md3900900, Mo 030380609000 6030096 gd900L  Jodoyto d9300039bemMB0L LgMomBye I MIM93gd0MS6
(Arumugam Manthiram 2017).

9696g00L  bhodomy®ow 3BoMEo dmmbm3boemgdol O ©S0NBdYMgdol 89d306H9d0LMOD o 393306hg00m
3mbLgblyLbol gomzoemolBobgdom, 9ed00b9d3s 0O YMoEMgdd oyma3gL  3Bol, JoMol, dmdizg30L, emomoyd-
0mby&®0 dohoMggd0lb o MIYMO 9emgdgbhgdol gogManol gob30moMmgdsl. P30Mohglmdgdds, MmamMoEsd 969thgool
domomo 103336039, goMgdmb bo3emMgdo Od0BdYMYYS, LhodomYGo FPdomdd o 9gdudemmyodorool gédgmo
30000, 0930 dMhgMbohn30Lmob 890Mgd0m, M0M0YT-0MmbyMo dohOMmggdo gemgdhm™mgbghagool mInbobhy®m
Byo®mgdo vgzoo (Dongxu Ouyang at al. 2019).

Abmggmomb 63y3060 3BoGMHIMgoTmgdn  VBIMIMIIgh Lbgoolbgo 3mbLhGMYJis0nmo dgbmymgdol LodeBobm
dohoMgol dmeymgdol ggoMmmm b3gdhemb v3hmbmBoyMmo 969MHa9h03NM0 OboaetMgdobom3nl, goblbgozgdymo
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Bm3nbogmy®mo bLoddemoghom, dodzom o 969MaMA93oMO0m. goblo3YMMgdom oo gbgkhzmIMEZYEMONL
9m9dhOmgbgmgool  Fogem3gomgdol  vBymMdoLbLL, Lb3oolbzs 0Bonbolb oo gbgMmambgzomdoL b
LoddMO3M0l  MOM0YT-0MmbYG0 dohoMggdo y39modg Jgboaggdmobos 3ogoLEHGOMYM-dmEYmydo 3M0bio3ol
90bg300 03901 9em9dhO™A99003MH dmYemgddo 3odmboygbgdemo. LdOBALM dodoMmgol dmEyEgdol o
3030bhMOmYM-3mEemyMo 3G06(3030L godmygbgdom 043bgde gemgdhGymo gbgManol dogmhmagdemgdo bodotm
96963mHhg390md0m, LoddeMO3H0M O dod30m.

dohoMgol dmyemol 3mbLh®mYdi300 dmoo3l 309093 MA0M /06 JoMOMMgEMYMOE 3033060 907tm CN0mYd-
0mby® doho®9gL, FoGmm30Lo O 3MBHGMEOL Lobhgdol. dodotMgol dmEymolL 3mbLAHMmYJio8o Bgodemgdo
30035em0L606909m0 0dbol 309600 96 Lombom gogtomgds. o3 P3960L369emL doGomowo 0ygbgdgb oo
LoddemogMol dothOMmgol FmYmgdol Bo®mImgdedn, v3obmob dgbodmgdgmmos gomdmdol LoLEgdoL godmygbgdo,
000 (H933gGmoh G0y 3domdobmzob.

Lobhgdolb EMByBg 9696300l dogoob domomo Lnd33¢m030L o 3M33ogH G0 Mbg3zo0 gogemnmgdol bobhgdol
300m, AKASOL dotho®mgol Lobhgdgdo (Bob. 2). dogmoob 3oMmg oanmb 0303906 o dogmosb mdd LomdML
303mymnL. gb 009G B06d30HMOGY0S, dohoMgol Fomomo Loddmogdmol godmadydogzgdobmazol YuomGmbm,
bondgm o 3Mdgemaonobo dydomdnbmaznl (www.akasol.com 03.11.2021).

bob. 2. Akasol dodhotmgob dmeynmo mbgzon gogtmomagdol Lobhgdom
AKASystem CYC yemp®o domomo 9696maool dodotgol Lobhgds 0ygbgdl oboem 30emobodmym dodotgol
3mymgdl 9696Mg0ol dogmnob domommo 10d336030m. 0b LoodgEm s FobHv0MgooENS o 33h/Lm-Bg d9dgbol
069 gde 39otgdom OdOENS. 030Lmb dgotgdom, Mobol MobsdgMmsg Hadbmemmgos odemgge, gb
obommo hggdbmemmaons g9emgddhmmamMO0emgdl Lodyomgdol dobzgdl goBothEMmb Fomo Eo30dmbo 60 30hmi390¢hdg
39000. gL bLobhgdo gob3nm360cm0d M dobdogmBg LodhzoEmmm 3o69obgd0m Foosanmgdobomaol (Www.akasol.
com 03.11.2021).

bob.3 AKASystem CYC yem¢®o dogmoemo 96gemgonl dodotgol bobihgdo

doho®mgob dmeymol bmdnboemyMmo dodzs Yoo d90mAgL 9db3emyodoEeol 306HMdgd0ELb o gobobudmathgds
3000093 ™m00m 309OHM9OPM0 dohoMggdol MOMEgbmdm. dohodmgol  dmeymol 9bgtmamigzomdol bodotm
3609369emmdo doomBg30 LodoBm dogoMmgolb gemgdh®PMmo H9390MO0L 3608369cmmMANL  ©b/EO JoMOEgMYMm
0030380690160 d0hoMggo0l MHOMEgdbmd0L 8g®mRgzom. boddmozthg s L3g30a30396M0 gbghgns gobobodmatgds
309mygbgdyemo dohomggool ho3ob dobgznm. dohoMmgolb dmeymob sbo3ma3cmgdhademom, gobdybhaolb boBdomol

dmmbm3bgd0ob godmdnbotg, godmoygbgde dgbododobo 9ogMagnol o6 Loddemogmol dohotmggdo.
bob.4-8g BomImeagbogmoo Flex'ion™Gen2 dohoMgs, GMIgemoi vagbl sbomm Lhobootmbl 36y3gho
339000 bobH9dgdELOMZ0LOMZ0L. 3g-2 MOMANL cNMNYT-0MbYE0 dohoMmggdol bobhgdo YBGNB3gmYmAL 220 33¢h-009
LoddeMO3MgL MOMMIYEo 30600EBY, Mo ©300ym®Bmgdl domoemo Loddemogtmol Logommgdsl. gzmenmaoyo,
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Flex'ion™Gen2 838omdL domom hgd3ghmoty®medg (+350C), Mo nd&nb3gemymal 9emgdhtmgbgmgonl o Byemab
36083690mm306 ©oBMa30L. tM0m013-0mbydmo by3ghBmbaohol hggdbmmmans PBGY639tmyYmMAL YuomGHmbmgdol
3ol ombgdg (www.saftbatteries.com/products 03.11.2021).
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Bob. 2. Flexion™Gen 2 3omoemo Loddmog&mol cnomoyd-ombydo dodhobge

199603360 3obobnomgdemgdo: 9696300l ©0o30dmbo: 4 - 325 33d/bm; Loddemogtmol oo3edmbo: 0,05 - 4,2
3330); 30639bh30L Loddemoghyg: 185 33¢), bmBobogmyMo 3030 dodzdo 480 3; gobdybh3olb 3nwdngo gbo: 400 A
(96939¢h0); BodbodoemyMo g3obdybhzob gbo: 500 A (10 6030); gotgdmb Hgd3gmotyds -20°C - +35°C-3y; 3.9.3.
97%.

doemBg  360336g0mm30b0o  PBy39dho  33900L Lobhgdgdol 0BONBgdT0 LdOMO MOMgdYMgdaL, domomo
90399Hoobmdly o LdgEM®AIL FomBgzd, ©3939 OHML gmgdhH™gbgMmzool botolbol LhHoboMHHIdL
(330 (€000M3000901emgdd LoAdemogtol 3Mm9xoE0gbdol doboboomgdgmby o 89do30em0 gbol 3oMhdmboyemo
030b0b39d0L dméob) (Nimrod Vazquez at al. 2002)

69390 33900L Lobhgdgool Bodyzobo dBoGIMgdeMgde, Gmambopss, ABB, Active Power, Alpha, CE+T
NextGen, Eaton, Toshiba, Schneider Electric o Ubgo, 3300308md96 ymzmobdmazgmm 3IMmoydiseol
3OMMOOMYEOOE 9M00MIIYM, HaJommmanyMow dmBobogg, botobboobo gemgdhtmgbgtmgool 1HBMYb3gemMIymey
300006939(h0emgdgdl, beddemozmom 100 30-ob ®odmEgbndg 393o30¢oaY, 9B o bdasLds, 3 Bymowsb
6000096039 LooMOIYg FPJomdol POHMom, PBY39ho 339000 FMVZ0MARIOM306 LoLEHIGAL, 3B0h03YMOE Logodmm
003MmOLAHGYIHIOOL ©330L0m30L s FoMoem bgmdobob3MIMILL PYBGYB39MMYMA3gL LM MOMgOYMgdom
(www.power-solutions.com/ups 03.11.2021).

Lodbg®mm dg0otmomgdole o Md099dhgdabomzal Lodotmmo obgmo 3030 WYL 300 9emgdhPrMIMBoMHoggdnl
3mymgd0l 899360, GmImgdoi LodYoemgdol 0dmmgszs gemgdhMMBMIbIMYOTNgOL BnobMEMb GHmam3 3wdn3o,
obg (33emo00 9b0. 1ByY3gho 33900L Lobhgdgddo, Lb3ooLbzs ©No30BMbol  gbghambgzoEmbl, Loddmogmobo
o do030L 9emgdhhmgbgdmgnol dogmm3909emo dmByYmMO0EMmMOgdaL dgLogdbgemoe 0m0Yd-0mbyt dohotmggddy
©0ox3ydbgdynemo LdLBOLMm dmEYmYMo 3M0bEo3ob godmygbgds, ©3gedoE Mol y3zgmodg IMmaMgbymo o
ROIOOME godmygbgdynmo 3ooby39ho LhEMbIMYMO o MNP 3odmygbgdolmzal.
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