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mZime klasis mowinave javSanJiletis 

ergonomikuli maxasiaTeblebi

      elguja meZmariaSvili
stu-s profesori, akademikosi

daTo qarazaniSvili
stu-s doqtoranti

reziume    

 moqnili javSani, romelic gaTvalis-

winebulia mokleluliani mcirekalibri-

ani pistoletis da revolveris tyviebis,  
agreTve xelyumbaris da naRmebis namsxvreve-
bisagan mebrZolTa torsis dasacavad, Sed-
genilia maRalmolekularuli zemtkice 
Zafebisagan damzadebuli mravalfenovani 
qsovilebis kombinaciiT. aseTi struqture-
bis maRalma fiziko-meqanikurma Tvisebebma 
biZgi misca maT warmatebul gamoyenebas da  
sxvadasxva  daniSnulebis mqone moqnili in-
dividualuri dacvis   javSansaSualebebis 
warmoebas.

sakvanZo sityvebi:  mZime javSani, ergono-
mika,zemtkice Zafebi, javSanJileti

ZiriTadi teqsti

individualuri dacvis saSualebebis  
teqnologiis procesSi  mravalfeno-

vani masalebis Semadgeneli kompoziciis 
fiziko-meqanikuri Tvisebebis araerTgvaro-

vaneba (xSir SemTxvevaSi urTierTgamom-

ricxavi maxasiaTeblebiT) mniSvnelovnad 
arTulebs Teoriuli gaTvlebiT miRebul, 
maRali xarisxis saimedo Sedegis miRwev-

as. am xarvezis Semcirebis erTaderT gzas 
warmoadgens javSandacvis konstruqciebis 
Semadgeneli elementebis mravalmxrivi 
eqsperimentuli balistikuri kvlevebis 
Catareba.   individualuri javSandacvis    
saSualebebis   srulyofis gzebs    da indi-
vidualuri javSandacvis saSualebebis war-
moebas udidesi mniSvneloba aqvs  rogorc 
qveynis usafrTxoebis, aseve    ekonomikuri 
aRmavlobis saqmeSi.   

XXI-e saukunis samxedro konfliqtebSi, 
jariskaci mravali safrTxis winaSe dgas. 
tyviebis da xelyumbarebis garda safrTxes 
naRmebi, TviTnakeTi asafeTqebeli mowyo-

bilobebi, Wurvebis afeTqebiT gamowveuli 
damazianebeli faqtorebi warmoadgenen. ami-
tomac Tanamedrove jariskacis individual-

uri dacvis saSualebis srulyofas  udidesi 
yuradReba eTmoba.      dro, rodesac javSan-

Jilets funqcia mxolod adamianis torsis 
balistikuri dacva iyo, warsuls Cabarda. 
droTa ganmavlobaSi moTxovnebis sfeqtri 
gafarTovda. dRes tyviebisa da namsxvrevebis 
mogeriebasTan erTad  mniSvnelovania  misi 
ergonomikuli nawili. Tanamedrove javSan-

Jiletebs sxeulis temperaturuli balan-

sis SenarCuneba, taqtikuri Jiletis funqci-
is Sesruleba, CamontaJebuli sensorebiT 
meTaurisTvis jariskacis fizikuri mdgo-

mareobis (wneva, sxeulis temperature, pul-

si) informaciis miwodeba evalebaT.      javSan-

Jiletebis evoluciis axali safexuri 20-25 
wlis win daiwyo. adamianis torsis wina da 
ukana proeqciebTan erTad, javSanJiletebis 
dacvis gazrdilma farTobma yeli, mxrebi, 
sazarduli da kidurebi moicva.      farTo-

bis zrdas uaryofiTi faqtorebic axlavs – 
gazrdili wona da SezRuduli moZravunari-
anoba. ukanaskneli 5-10 wlis ganmavlobaSi 
individualuri dacvis saSualebebis mwar-
moeblebis Zalisxmeva swored am faqtorebis 
Semcirebazea mimarTuli.      dRes msoflio-

Si balistikuri damcavi masalebis oTxi Zir-
iTadi mwarmoebelia: a)  Sveicaruli DuPont 
Tavisi kevlariT,  b) iaponuri Teijin masaliT 
Twaron, g) amerikuli Honeywell masaliT Spec-
tra,  d) holandiuri DSM masaliT Dyneema.

 yoveli maTgani jariskacis individua-
luri dacvis teqnologiebs damoukideblad 
xvews da mniSvnelovan warmatebebsac aRwevs. 
ganviTarebis procesSi, javSanJiletebSi 
foladis furclebi kompoziciurma masaleb-

ma Caanacvles. wonis SemcirebasTan erTad, 
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specialistebma gazrdili balistikuri 
maxasiaTeblebi miiRes. dRes mTavari amo-
cana miRebuli Sedegis gaumjobesebaa. axali 
masalebi da maTi miRebis mowinave teqnol-

ogiebi javSanJiletebis balistikuri Sig-
Tavsis sisqes amcireben. es wonis klebazec 
aisaxeba.  avRaneTis konfliqtis analizisas, 
amerikeli samxedroebi mividnen daskvnamde, 
rom Wurvebis da naRmebis namsxverebis garda, 
jariskacebisTvis safrTxes asafeTqebeli 
mowyobilobebis amoqmedebisas warmoqmnili 
maRali temperatura warmoadgenda.      Seu-
Zlebelia jariskacis dacva yvela damaziane-
beli faqtorisgan. didi woniT SezRudul 
Semcirebul mobilurobas javSnis efeq-

turoba SeuZlia nulamde daiyvanos. Sesabam-
isad, individualuri dacvis saSualebebis 
proeqtirebisas mkafiod unda ganisazRros 
im faqtorebis CamonaTvali, romlebisganac 
unda moxdes jariskacis dacva. javSanJile-

tis wonis Semcirebisken mimarTuli swrafva 
mis balistikur SesaZleblobebze uaryof-
iTad ar unda isaxebodes.   

tvirTis wonis Semcireba, romlis tare-
bac jariskacs uwevs, ara mxolod Tana-

medrove masalebis gamoyenebiT xdeba,  ar-
amed did efeqts   am kuTxiT specialistebma 
taqtikuri da javSanJiletebis gaerTianebiT 
miaRwies. dRes msoflio bazarze arsebu-

li javSanJiletebis umetesoba specialuri 
Molle-is tipis (aRWurvilobis gadasatani 
Semsubuqebuli moduluri sistema) samagre-
bi aqvs. maTze danis, mWidebis, xelis da lu-

lisqveSa yumbarsatyorcnebis,  yumbarebis 
SaliTebs amagreben. arsebobs gaumjobesebu-

li taqtikuri Jiletebic, romlebsac sxeu-
lis wina proeqciaSi, balistikuri filisT-

vis specialuri jibe aqvs. statistikiT, 
yovel 3-5 weliwadSi javSanJiletis wona 
10 %-iT klebulobs. jariskacis komfor-

tuliba da moZravunarianoba, ara mxolod 
wonazea damokidebuli, aramed rogorc 
avRniSneT didi mniSvneloba aqvs ergonimika-
sac, gansakuTrebiT maSin rodesac armiebSi 
qalebis procentuli wili izrdeba. mamak-
acis da qalis sxeulis Taviseburebebidan 
gamomdinare, susti sqesis warmomadgenlebi 
gansxvavebuli stadartebiT damzadebul 

javSanJiletebs saWiroeben.      
arsebobs kidev erTi mniSvnelovani el-

ementi – javSanJiletis gaxdis siswrafe. 
brZolos pirobebSi samedicino personalma 
daWrili jariskacisTvis drouli da efeq-
turi samedicino daxmarebis gaweva unda  
SesZlos. didi yuradReba eTmoba sxeuli 
siTburi balansis SenarCunebas, gansakuTre-

biT  ki cxel klimatur pirobebSi moqmedebi-
sas. norvegiulma kompania NFM Group-ma 
italiis specialuri operaciebis ZalebTan 
erTad, axali tipis – eqvskuTxa javSanfile-

bi SeimuSava. gazrdil dacvis farTobTan 
erTad isini jariskacis moZravunarianoba-
sac zrdian.  dRes aSS-s armiis individual-

uri dacvis ZiriTadi elementi IBA-is tipis 
javSankompleqtia. moduluri sistemis mTa-

vari komponenti taqtikuri javSanJileti 
OTV standartul kompleqtaciaSi 7,62×51 
kalibris tyviebs uZlebs. dacvis damatebi-
Ti elementebi torsis gverdiTa proeqcias, 
sazarduls, mxrebs da iRliebs icaven. sru-
li kompleqtis wona 15 kg-s ar aRemateba. am-
Jamad mimdinareobs muSaoba javSankompleq-

tis gaumjobesebaze. masSi mklavebis dacva 
iqneba realizebuli.     

 2015 wels  britanulma BAE Systems-ma bri-
tanuli armiisTvis balistikuri filebis 
da maTSi integrirebuli ISSS-is (Integrated 
Shoulder Sensor System) sensoruli sistemis 
miwodebaze kontraqti moigo. sistema arse-
buli balistikuri parametrebis SenarCu-

nebasTan erTad, wonis Semcirebazea ori-

entirebuli. armiis moTxovnebiT, yovel 
filaSi specialuri deteqtoria CamontaJeb-
uli. is realur droSi filis saeqspluata-

cio vargisianobas gansazRvravs da tyviis 
moxvedrisas, jariskacs dazianebis donis 
Sesaxeb informacias awvdis. Tanamedrove 
masalebis da tenologiebis gamoyenebiT, 
britanelma specialistebma meoTxe klasis 
damatebiTi javSanfilis wona 2,5-dan 2,1 kg-
mde Seamcires.  ISSS sistema sxeulze gadanaw-
ilebuli mgrZnobiare sensorebisgan Ses-

dgeba. isini afeTqebisa da dartymis talRis 
moqmedebisas, kidurebis da Tavis gadaadg-
ilebis siCqares afiqsireben. aseve fiqsird-
eba jariskacis fsiqologiuri mdgomareoba, 
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guliscema, sxeulis temperatura, damwvro-
bis xarisxi afeTqebis Sedegad. miRebuli 
informacia JiletSi CamontaJebul mexsiere-
bis barTze inaxeba da amavdroulad meTaurs 
da danayofis eqims miewodeba. es inovacia 
eqims, romelsac ukve winaswar eqneba infor-
macia dazianebis xarisxis Sesaxeb, samedici-
no daxmarebis aRmoCenas gauadvilebs. 

kidev erTi sensori CafxutSi iqneba 
CamontaJebuli. 2017 wels BAE Systems-i sen-
sorebiani javSankompleqtebis sacdel 
partia daamzada.      qveiTis Tanamedrove 
amerikuli Cafxuti HEADS-UP balistiku-

ri niRbis funqciasac Seasrulebs javSan-

JiletebTan da CafxutebTan erTad, bolo 
dros jariskacis individualuri dacvis sa-
SualebebSi balistikuri niRabic ganixile-

ba. qveiTis Tanamedrove amerikuli Cafxuti 
HEADS-UP balistikuri niRbis funqciasac 
Seasrulebs.      am mimarTulebis ukanaskneli 
warmomadgeneli qveiTis amerikuli Cafxuti 
HEADS-UP-ia, (Helmet Electronics and Display Sys-
tem-Upgradeable Protection – Tavis eleqtronu-

li moduluri dacvis sistema), romelic ama-
vdroulad balistikuri niRbis funqciebsac 
asrulebs. integracia “CayvinTvis efeqts” 
mospobs. mis dros Cafxutsa da jariskacis 
Tavs Soris moxvedrili afeTqebis talRa Ta-

vis tvinis travmebs iwvevs.      Cafxutis wina 
nawili, 1 sm-is gamWvirvale niRabi 9×19 ka-
libris tyviebs uZlebs. statistikiT, Tavis 
dazianebisas Wrilobebis 72 % swored saxis 
areze modis. CafxutSi javSanis saSualebebi 
da sxvadasxva sensorebi   iqneba CamontaJebu-
li, raTa  damatebiT ofciad gamosaxulebis 
damcav niRabze proeqcirebis SesaZlebloba 
momxdariyo.

aqve aRsaniSnavia,  rodesac saubaria  

javSanJiletebis warmoebaze da individu-

aluri dacvis saSualebebze,  aucilebeli 

da umniSvnelovanesia yuradReba mivaqci-

oT mis  ergonomikul mxares.  Tu mocemu-

li produqti ergonomikuli TvisebebiT 

ar aRiWurveba, is veranairad ver gaxdeba 

konkurentunariani.  
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Ergonomic features of heavy-duty advanced armor
 

Elguja Medzmariashvili, Professor of GTU, Academic
Dato Karazanishvili, PhD student of GTU

 Summary

Flexible armor designed to protect fighters’ torsos from short-range small-caliber pistols and revolver bullets, 
as well as grenade and mine debris, is composed of a combination of multi-layered fabrics made from high-molec-
ular-weight yarn. The high physico-mechanical properties of such structures have given impetus to their successful 
use in flexible and rigid, armored vehicles with different grades and levels of protection.
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