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mravalfunqciurobis principis gamoyeneba mkveTrad amaRlebs adamiani-kompiuteris 

interaqciis efeqturobas. samuSaoSi ganxilulia sensoruli monitori, rogorc 

mravalfunqciuri mowyobiloba, romelSic SeTavsebulia informaciis asaxvis, klaviaturis 

da mausis funqciebi. Catarebulia mravalfunqciuri monitoris analizi da mocemulia 

Sefasebebi.  

sakvanZo  sityvebi: sensoruli monitori. mravalfunqciurobis principi. 

1. Sesavali 

maRali tempebiT izrdeba kompiuteruli teqnikis swrafqmedeba, mexsierebis 

moculoba, warmadoba da teqnikuri efeqturobis sxva maCveneblebi. momxmareblisaTvis 

kompiuteris es maCveneblebi bevrs gansazRvravs, magram „mniSvnelovania kompiuteris ara 

swrafqmedeba TavisTavad, aramed momxmareblis mier dasmul amocanaze pasuxis miRebis 

siswrafe” [1]. amdenad, aqtualuri xdeba adamiani-kompiuteris interaqciis drois 

Semcireba.  

dasmuli amocanis gadawyveta mravali meTodiT SeiZleba. magaliTad, 

interaqciisaTvis specialuri manipulatorebis, specialuri ergonomiuli klaviaturebis 

da sxvaTa gamoyenebiT. adamianis kompiuterTan interaqciisaTvis gansakuTrebiT efeqturia 

mravalfunqciuri terminaluri mowyobilobani.  unda aRiniSnos, rom mravalfunqciuroba 

miekuTvneba teqnikuri efeqturobis maCvenebels, radgan is gavlenas axdens sistemis sxva 

teqnikuri efeqturobis maCveneblebze.  mravalfunqciurobis zrda xels uwyobs sistemis 

sirTulis Semcirebas, saimedoobisa da ergonomiulobis maCveneblebis zrdas. 

mravalfunqciuroba teqnikuri efeqturobis sxva maCveneblebisgan gankerZoebiT ar 

ganixileba, vinaidan maTTan pirdapir kavSirSia. teqnikuri efeqturoba gulisxmobs: 

warmadobas, saimedoobas, kontrolunarianobas, sirTules (simartives), eqspluataciis 

moxerxebulobas da a.S. 

Tuki mravalfunqciurobas ganvixilavT teqnikuri efeqturobis sxva maCveneblebisgan 

damoukideblad, aseT SemTxvevaSi mravalfunqciurobis zrdas SeiZleba swrafqmedebis anda 

warmadobis gauareseba moyves. aqedan gamomdinare mravalfunqciurobis maCvenebeli unda 

gaizardos iseTi saxiT, rom teqnikuri efeqturobis sxva maCveneblebi ar gamovides 

dasaSvebi zRvrebidan. [2]-Si mravalfunqciuroba gansazRvrulia Semdegnairad: cifruli 

sistemebi efeqturi da sicocxlisunariania maSin, roca misi ierarqiis sxvadasxva doneze 
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elementebis funqciuri SesaZleblobebis gafarToebas win uswrebs  maTi sirTulis zrda 

ise, rom yoveli elementis funqciis saWiroebis xarisxi SenarCunebulia. aqvea 

Semotanili mravalfunqciurobis pirobac: imisaTvis, rom cifruli sistemis nebismieri 

ierarqiuli elementi ganvixiloT, rogorc mravalfunqciuri, aucilebeli da sakmarisia, 

rom misTvis Sesruldes utoloba: 

Card F ≥ 2;  

Lმფე< ∑
=

CardF

i 1

 Liეფე ,           Ejმფე ≥Ejეფე, 

sadac F-mravalfunqciuri mowyobilobis funqciaTa simravlea, Lმფე-mravalfunqciuri 

elementis sirTule, Liეფე-i-uri erTfunqciuri elementis sirTule, xolo Ejმფე da Ejეფე 

mravalfunqciuri da erTfunqciuri elementis teqnikuri efeqturobis j–ri maCvenebelia 

( k,1i =  , CardF=k, k,1j =  ). 
mravalfunqciuri cifruli sistemis kargi magaliTia sensoruli monitori, 

romelsac Cven termin „touch“-iT vxvdebiT praqtikaSi. mravalfunqciuri  sensoruli 

monitorebis gamoyenebis areali imdenad didia, rom CamonaTvali SeiZleba dausrulebelic 

ki gveCvenos. magaliTisaTvis SeiZleba moviyvanoT samrewvelo sistemebi, ganaTlebis 

sferoSi gamoyenebuli saswavlo mowyobilobani, samedicino kompiuteruli sistemebi 

(sadac diagnostikur mowyobilobebTan muSaobisas reaqciis siCqare da uSecdomoba xSirad 

sasicocxlo mniSvnelobisaa), klientTa momsaxurebis centrebis terminalebi savaWro 

sferoSi gamoyenebuli teqnikuri saSualebani da a.S. 

CamoTvlil sistemebSi da mowyobilobebSi praqtikulad yvelgan gamoiyeneba 

sensoruli monitorebi, rac qmnis adamianis muSaobisaTvis  saWiro bunebriv garemos, rac, 

pirvel rigSi, dakavSirebulia klaviaturisa da mausis uqonlobasTan da momxmarebelze 

orientirebuli interfeisis gamoyenebasTan. amdenad, sensoruli monitori informaciis 

asaxvis, klaviaturisa mausis funqciebis SeTavsebis gamo SeiZleba ganxiluli iqnas, 

rogorc mravalfunqciuri mowyobiloba. kerZod, klaviSebiani klaviaturis Canacvleba 

xdeba sensoruli (virtualuri) klaviaturiT, xolo mausis funqcia Caanacvla sensorul 

monitorze TiTis Sexebis proceduram. Sensorul monitorTan momxmareblis kavSiri 

myardeba manipulatorebis gareSe. sensorul ekranze SexebiT ganxorcielebuli operaciebi 

eqvivalenturia mausiT dawkapunebisa.  

mravalfunqciuri monitoris gamoyenebis perspeqtiulobaze miuTiTebs planSeturi 

kompiuterebis realizaciis zrdis tempebi. 1-el naxazze mocemulia planSetur 

personalur kompiuterebze moTxovnilebis zrdis diagrama [3]. 
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sensoruli monitoris upiratesoba, 

upirveles yovlisa, gamoixateba damatebiTi 

mowyobilobebis uqonlobaSi.  misi mTavari 

Rirseba ki aris unari virtualuri 

klaviaturis organizebisa, romelic flobs 

realurad fantastikur moqnilobas da 

interaqtiulobas.  mas SeuZlia martivad 

moaxdinos optimaluri da mosaxerxebeli 

interfeisiT uzrunvelyofis organizeba. 

aucilebelia avRniSnoT, rom igive damatebiTi 

mowyobilobebis arqonam ganapiroba misi 

sarealizacio fasis simcire, radgan klaviSebiani klaviatura moiTxovda dros, romelic 

ixarjeboda klaviSebis damzadebasa da Semdgom awyobaze. igive SegviZlia vTqvaT mauszec. 

sensoruli monitori muSaobs iseT mkacr pirobebSi, sadac aris mtveri da sineste. 

standartuli klaviatura aseT pirobebSi ar aris gamZle. agreTve masTan kavSiri 

SeiZleba ganvaxorcieloT minimaluri ganaTebis pirobebSi. igi moiTxovs samuSao arealis 

simcires da aqedan gamomdinare momxmarebels ar uqmnis aranair diskomforts.  

sul ramdenime wlis win sensoruli monitorebi ar iyo farTod gavrcelebuli, 

axla ki SeiZleba iTqvas, rom maTi farTod gavrceleba nebismier sferoSi xels uwyobs 

axali SesaZleblobebis ganxorcielebas, aCqarebs momsaxureobis procesebs, amartivebs 

adamianis kompiuterTan urTierTkavSirs.  

qvemoT mocemulia mravalfunqciuri sensoruli monitorebis upiratesobebis 

Sefaseba gamoyenebis sferoebis mixedviT. cxadia, mravalfunqciuri sensoruli 

monitorebis gamoyenebis sferoebis CamonaTvali arasrulia:  

vaWrobis sfero. savaWro sferoSi mravalfunqciuri sensoruli monitorebis 

gamoyeneba saSualebas gvaZlevs davaCqaroT klientebis momsaxurebis dro, amasTan erTad 

Secdomebis riski SevamciroT. sensorul interfeisTan muSaoba praqtikulad ar saWiroebs 

winaswar momzadebas.  

saTamaSo industria. mravalfunqciuri sensoruli interfeisebi metad 

mosaxerxebelia saTamaSo manqanebSi. momxmarebeli bevrad ufro iolad kontaqtobs aseTi 

saxis mowyobilobebTan.  

samrewvelo sistemebi. mravalfunqciuri sensoruli ekrani maqsimalurad amartivebs 

adamianis kompiuterTan urTierTqmedebas.  klaviaturis da mausis uqonloba niSnavs 
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zedmeti yuradRebis gasafanti faqtorebis arqonas, romelic ukiduresad mniSvnelovania 

samrewvelo sawarmos samuSao pirobebisaTvis.  

finansuri dawesebulebebi.  finansur dawesebulebebSi didi moculobis sxvadasxva 

monacemebTan muSaobisas xSirad saWiro xdeba mravalmonitoriani sistemis gamoyeneba. am 

dros mausiTa da klaviaturiT sargebloba mniSvnelovnad borkavs operatoris moZraobas 

da aZnelebs interfeisTan muSaobas. sensoruli teqnologiebi gvaZlevs saSualebas bevrad 

ufro nakleb droSi SevasruloT igive samuSao.  

samedicino sistemebi. medicinaSi, sadac gamoiyeneba ukiduresad rTuli 

mowyobilobebi, Zalian mniSvnelovania maqsimalurad gavamartivoT teqnikurad rTuli 

sistemebis samuSao. diagnostikur mowyobilobebTan muSaobisas reaqciis siCqare da 

uSecdomo moqmedeba xSirad SeiZleba sasicocxlo mniSvnelobisac ki iyos.  

momsaxurebis sfero (sastumroebi da restornebi).  operatiuloba da uSecdomo 

qmedeba operatorisa momsaxurebis sferoSi aris kompaniis warmatebis erTerTi sakvanZo 

wertili, romelic am seqtorSi funqcionirebs. sensorul monitors da specialurad 

misTvis momuSave interfeiss aqvs unari mniSvnelovnad awios siCqaris done da menejeris 

muSaobis sizuste. momsaxurebis xarisxi am SemTxvevaSi imatebs, Sesabamisad imatebs 

servisiT miRebuli klientebis kmayofileba.  

usafrTxoebis samsaxurebi. usafrTxoebis sistemebis nebismier signalze swrafi da 

moxerxebuli reagireba, kompleqsis sxvadasxva modulebis operatiuli marTva.  

satransporto infrastruqtura. aeroportebSi da sadgurebis darbazebSi didi 

raodenobis xalxSi, sadac informaciis mopovebis msurveli sakmaod bevria, moxerxebuli 

saSualeba maTi dakmayofilebisa, ise rom ar dadges msurvelTa rigebi, aris sensoruli 

aparatis dadgma, romelTanac urTierToba martivi da moxerxebulia.   

sensoruli monitoris, rogorc interaqciis mowyobilobis Sefaseba, xdeba misi 

swrafqmedebisa da ergonomiulobis safuZvelze. rodesac vsaubrobT swrafqmedebaze, Cveni 

mosazrebebis gamyareba unda moxdes realuri faqtebis xarjze.  

magaliTisaTvis aviRoT CvenTvis yvelasaTvis kargad nacnobi swrafi gadaxdis kioski. 

amgvar mowyobilobebSi sistemasTan kavSiris safuZvelia sensorul monitorze TiTiT 

Sexebis procedura, romlis mizania saWiro informaciis moZieba da Semdgom saWiro 

safexurze gadasvla. momxmareblis interaqtiuli kavSiri sistemasTan xorcieldeba 

Semdegi saxiT: momxmarebeli irCevs saWiro fanjaras da sensorul ekrans exeba TiTiT. 

ekranze gamodis saWiro informacia da aseTi saxiT gadavdivarT Semdeg etapze, iqneba es 

gadasaxadis gadaxda, Tu angariSis Sevseba.  
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mravalfunqciuri sensoruli ekranis Sefasebas vaxdenT fitsis kanonis gamoyenebiT. 

rogorc viciT, fitsis kanoni axdens drois Sefasebas, romelic saWiroa interfeisze 

romelime elementis amorCevisa da dawkapunebisaTvis: 

Tფიტსი=a+b*log 2(D/S+1), sadac 

D manZilia sastarto wertilidan miznobriv wertilamde, S - samizne obieqtis zoma).  

zogadad, a da b maCveneblebi raskinis mier miCneulia a=50 da b=150 mlwm. magram 

unda avRniSnoT, rom es maCveneblebi gamoiyeneba mausis SemTxvevaSi. eleqtronikis winsvla 

da aRmavloba gaxda safuZveli imisa, rom mausis swrafqmedeba da sensoruli monitoris 

ekranTan TiTis Sexebis aRqmis siCqare gaTanabrda da amis safuZvelze SeiZleba raskinis 

monacemebis gamoyeneba sensoruli monitoris interesebisaTvis [4].  

cnobilia, rom rac ufro didi zomisaa saZiebeli obieqti, miT naklebi dro 

ixarjeba mis asarCevad da Sesaxebad. SefasebisaTvis aRebuli gvaqvs swrafi gadaxdis 

kioskis monacemebi. am SemTxvevaSi saZiebeli obieqtebi simaRleSi 2 sm-ze metia 

(gamomdinare sensoruli ekranis diagonaluri zomebidan), es ki niSnavs momxmareblisaTvis 

Seqmnil komforts, anu zomidan gamomdinare ukve ar aqvs mniSvneloba momxmareblis asaks, 

radgan is, miuxedavad mxedvelobis problemisa, iolad SeamCnevs, aRiqvams da uSecdomod 

imoqmedebs ekranTan urTierTobisas.  

aucilebelia aRvniSnoT, rom momxmarebels uwevs sxvadasxva fanjrebis arCeva, 

sasurvelis povnis SemTxvevaSi TiTiT exeba arCeul obieqts da ase gadadis misTvis 

Sesabamis Semdeg etapze. aris es Sesatani Tanxis odenoba Tu Sesabamisi qviTris nomeri.   

swrafi gadaxdis kioskebis ekrani 42 sm diagonalisaa, vinaidan momxmarebeli, rogorc 

wesi, ekranidan daSorebulia daaaxloebiT 30 sm-iT, amitom D=30 sm, xolo S1=2,5 sm.  
me-2 naxazze asaxulia  T fitsi drois gaTvlili mniSvnelobebis damokidebuleba 

samizne obieqtis zomaze.  faqtiurad swrafi gadaxdis kioskis ekranze sul sami 

fanjaraa, maTgan ori esaWiroeba realurad mxolod im momxmarebels, romelsac pirvelad 

uwevs swrafi gadaxdis obieqtTan urTierToba, raTa gaecnos 1-moxmarebis wesebs;   2-

informacias gadaxdis Sesaxeb. amgvarad, momxmareblTa umravle-sobas sWirdeba mxolod 

erTi fanjara saTauriT: 

„momsaxurebis gadaxda” da am 

proceduras wamebSi axorcielebs.  

Semdgom etapze ki sensorul 

monitorze kidev ufro didi 

masStabis fanjrebi gamodis ufro 

dakonkretebuli informaciiT, 

romelSic garkveva problemas ar 

warmoadgens. safuZveli ki amisa 

aris zomebi, ferebi da Srifti. 

 nax.2. droiTi danaxarjebis Sefaseba sensoruli ekranisaTvis 
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3. daskvna 

bolos unda aRvniSnoT, rom fitsis kanonis mixedviT, rac ufro Sorsaa saZiebeli 

obieqti, miT meti dro daexarjeba momxmarebels misken TiTis gadaadgilebaze. Cven 

SemTxvevaSi fanjrebis raodenoba minimumamdea dayvanili da, aqedan gamomdinare, drois 

xarjva minimumaluria. rac ufro didia samizne oboeqti, miT ufro naklebi droa saWiro 

mis amosarCevad. amgvarad, swrafi gadxdis kioskebze moTxovnilebis gazrdis mTavari 

mizezi aris zemoT CamoTvlili yvela monacemi. 
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Summary 

Using the principle of multi-functionality dramatically increases the efficiency of a human-
Computer interaction. In this work we consider the touch screen as a multifunctional device that 
combines the functions of recording information, a keyboard and mouse. A comparative analysis of 
multi-monitor, and give estimates. 
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Резюме 

Использование принципа многофункциональности резко увеличивает еффективность 
интеракции человек-компютер. В работе сенсорный монитор рассматрено, как 
многофункциональное устройство, в котором совмещены функции отражения информации, 
клавиатуры и мыши. Проведено сравнительный анализ многофункционального монитора и 
даны оценки. 
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