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„adamiani-manqana-garemos” 
interfeisis sainJinro-fsiqologiuri 

da ergonomikuri daproeqteba
mokle Sinaarsi

 10.1. sistemuri midgomis gamoyenebis  
Taviseburebebi informaciuli modelebis 
da garemos daproeqtebisas.

 10.2. „adamiani-manqana-garemos“ siste-
mis dagegmarebis etapebi da    ekonomikuri 
Sefaseba

 10.3. gamomsaxvelobiTi informaci-
uli saSualebebis daproeqteba

 10.4. marTvis organoebis daproeqteba
 10.5. gamoyenebadi interfeisis 

daproeqteba
 10.6. ergonomikuri daproeqtebis 

avtomatizirebuli sistemebi
 10.7. virtualuri realobis sisteme-

bi da virtualuri interfeisebi

10.1. sistemuri midgomis gamoyenebis  
Taviseburebebi informaciuli 

modelebis da garemos 
daproeqtebisas

adamiani yovelTvis gamodis mTliani 

sistemis saxiT, romelic CarTulia mraval-

ferovan sagnobriv-materialur, socialur 

da subieqtur urTierTobebSi. TiToeul 

maTgans gadamwyveti roli eniWeba misi 

qcevis, reaqciis, urTierTobebis da zoga-

dad - saqmianobis efeqtianobis amaRleba-

Si. is gansazRvravs Sexedulebas adamian-

is sirTuleze, rogorc “adamiani-manqana” 

sistemis elementze. iseTi meTodi, romel-

ic srulad aRwers adamians rogorc orga-

nizebul sistemas, ar arsebobs. adamianis 

Tvisebebis aRwerisaTvis gamoyenebuli xe-

rxebi sxvadasxva SezRudvebiT xasiaTdeba. 

ase, magaliTad, fiziologia Seiswavlis 

organizmis fiziologiuri sistemebis fun-

qcionirebas, biologia – biologiuri or-

ganizmis Taviseburebebs da a.S. ganxilvis 

erTi donidan meoreze gadasvlis Sedegad 

rTuldeba ZiriTadi cnebebi da ganmartebe-

bi, kategoriebi da teqnologiuri sisteme-

bi, teritoriuli gamoyenebis meTodebi da 

eqsperimentuli procedurebi.

“adamiani-manqana” sistemebis praqtikuli 

sinTezi xorcieldeba metwilad intuiciur 

doneze da damproeqteblis SesaZleblobeb-

zea damokidebuli - ipovos yvelaze mis-

aRebi kompromisi, romelic xels Seuwyobs 

sistemaSi operatoris sistemaTaSoris urT-

ierTobebs funqcionirebis yvela doneze. 

analogiuri sistemebis Seqmnis sferoSi did 

rols TamaSobs konstruqtoris erudicia 

da praqtikuli gamocdileba. saWiroa dasap-

roeqtebel sistemaSi gamoiyos sayuradRebo 

wertilebi, romlebic  garkveul gavlenas 

axdenen sawarmoo procesSi CarTuli opera-

toris fsiqikaze. 

sistemuri midgoma warmoadgens 

samecniero-filosofiur meTodologi-

ur principebs, romelic iZleva adamian-

is Sesaxeb sistematizebul codnas, vidre 

daproeqtebis procedurebi. mecnierebaSi 

zogi maTgani arasakmarisadaa damuSavebu-

li. aRvniSnavT mxolod, rom aucilebelia 

ganvixiloT is, rogorc mTliani siste-

ma. dResdReobiT arsebobs sistemuri an-

alizis mxolod procedurebi – rTuli 

sistemis elementebad daSla. sapirispiro 

amocana – sistemuri sinTezi ufro nak-

lebad gansazRvrulia. cnobilia mxolod 

saerTo meTodologiuri principebi, ro-

melSic Seiswavleba:

	¾ ganaTlebis mTliani kanonebi;  
	¾ mTliani kanonebis ageba;

	¾ mTliani kanonebis funqcionireba;

	¾ mTliani kanonebis ganviTareba;

	¾ ZiriTad sistemebTan damokidebulebis 

gamovlena;

	¾ sxva sistemebTan damokidebulebis ga-

movlena;
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	¾ gare samyarosTan urTierTzemoq-

medebis gamovlena da a.S. 

sistemuri midgomis ZiriTadi princi-

pebis mixedviT, sistema urTierTdakavSire-

buli elementebis erTobliobas warmoad-

gens. es erToblioba garkveul funqcias 
asrulebs. nebismieri sistema SeiZleba raime 
ufro didi sistemis Semadgenel nawilad 
iqnes ganxiluli, magaliTad, avtomomi-

lis karburatori Zravis qvesistemaa da am-
ave dros is avtomobilis qvesistemacaa. 
sistemis funqcionirebis Taviseburebis 
dasadgenad masSi Semavali elementebis 
urTierTkavSiris da sakuTriv sistemasTan, 
rogorc maT garemosTan urTierToba unda 
gaviazroT. SeiZleba dagvebados kiTxvebi: 
rogor davadginoT sistemis sazRvrebi da ra 
miviCnioT sistemis qvesistemad? orive kiTx-

vaze araswori pasuxi,  rasakvirvelia, Sec-
domis sawindaria. ergonomikaSi ZiriTadi 
aqcenti swored adamiani-manqana sistemebzea 
gadatanili. adamiani-manqana sistemaSi ig-
ulisxmeba, rom adamiani-operatori an oper-
atorebis jgufi erTian sistemas ayalibeben, 
romlis saSualebiTac sruldeba samuSao. 
operatori da manqana erTian sistemas qmnian, 
amdenad manqanis calkeuli nawilebi, adami-
anis fsiqo-fiziologiuri maxasiaTeblebis 
gaTvaliswinebiT unda dagegmardes. 

sistemuri sinTezis procesSi war-

moiqmneba axali sistemuri Tvisebebi, rom-

lebic ar gaaCniaT masSi Semaval qvesiste-

mebs. maTi warmoqmnis kanonebi ucnobia da 

mxolod im SemTxvevaSi gaxdeba naTeli, Tu 

sistemebi ganxiluli iqneba rogorc ier-

arqiulad urTierTdakavSirebuli  zemoq-

medebis mTlianoba. 

sistemuri ganxilva gvTavazobs saanal-

izo obieqtebSi “funqciebis” gamoyofas, 

romlebic mimarTulia Soreuli Sedegebis 

miRebaze, “struqturebi” – komponentebis 

erTianobaa, sistemebis elementebia, “mizne-

bi” – misaRebi Sedegebis saxeebia. 

sistemuri midgomis ideis praqtikulad 

realizacia SemoqmedebiTi xasiaTisaa da 

mimarTulia iqeTken, rom daasrulos moTx-

ovnadi sistemis daproeqtebis procesi. 

10.2.„adamiani-manqana-garemos“ 
sistemis dagegmarebis etapebi  da    

ekonomikuri Sefaseba

„adamiani-manqana“ sistemebis dagegmare-
bis da gamoyenebis efeqtianobis gansazRvram-
de saWiroa jer gavecnoT „adamiani-manqana“ 
sistemis daproeqtebis etapebis Tavisebure-

bebs, xolo Semdeg misi moqmedebis efeqtia-
nobis (ekonomikuri, sainJinro-fsiqologi-

uri da socialuri) Sefsebebis sakiTxebs 
SevexoT. 

adamiani-manqana sistemis daproeqteba 
Semdeg etapebs moicavs: 

1.sistemis winaSe mdgari amocanebis an-
alizi. es etapi sistemis statistikuri da 
dinamikuri Tvisebebis daxasiaTebas moicavs, 
masSi Semavali da gamomavali informaciebis 
nakadis analizs Seadgens, amitom xdeba im 
nawilebis dadgena, romlebic Semaval sig-
nalebs gamomaval signalebad gardaqmnian. 
am SemTxvevaSi adamianis SesZleblobebis da 
teqnikuri  saSualebebis  winaSe mdgari amo-
canebis gadawyvetis gzebis zogad Sefase-
bebTan gvaqvs saqme. 

2. adamiansa da manqanas Soris fun-
qciebis ganawileba.  am etapze funqciebis 
ganawileba operatorisa da manqanis  Sesa-
Zleblobebis urTierTSedarebis safuZvel-

ze  xdeba. mxedvelobaSi unda miviRoT is , 
rom sistemis konkretuli kriteriumebis  
mixedviT  xdeba optimizireba, rom mxolod  
erTi raime kriteriumis TvalsazrisiT iyos 
efeqtiani, xolo raime sxva kriteriumis 
mimarT  is araoptimaluri aRmoCndes. amitom 
optimizirebis Sesaxeb  mizanSewonilia zog-
adi kriteriumebiT  vimsjeloT. dazustebiT 
am amocanebis gadawyveta maTematikuri pro-
gramebiT xorcieldeba. 

3. sistemaSi operatoris  da jgufuri 
moqmedebis dagegmareba.  am etapze opera-
torebs Soris calkeuli funqciebis ganaw-
ileba mimdinareobs. sakiTxis gadawyvetis 
dros  jgufis struqturisa  da operatorebs 
Soris kavSirebis maqsimalur gamartivebas 
cdiloben, raTa operatorebis gadatvirTva 
gamoiricxos. zogadad SeiZleba iTqvas, rom 
operatorebs Soris funqciebis ganawilebis 
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etapze  xorcieldeba Semdegi amocanebis 
gadawyveta: samuSao adgilebis formis da 
raodenobis dadgena; operatoris mier ga-
dasawyveti samuSao amocanebis gamoyofa; 
calkeul operatorebs Soris sainformacio 
kavSirebis gamovlena. 

4.“adamiani-manqana“  sistemis teqnikuri 
saSualebebis dagegmareba.   am  etapze  xde-
ba  teqnikuri saSualebebis, informaciis 

asxvis saSualebebis,  samuSao adgilebis 

zogadi proeqtebis SeqmnisaTvis saWiro 

saSualebebis dagegmva da sxv. aseve xdeba 

operatoris dasaSvebi moqmedebis norme-

bis, gavarjiSebisas da daswavlis meTodebis 
dadgena-SemuSaveba. 

5. sistemis garegani da Sinagani Tavse-
badobis Semowmeba  am etapze sistemis Zir-
iTadi maxasiaTeblebi (sandooba,  swrafmo-
qmedeba, Rirebuleba da a.S)  fasdeba. garda 
amisa, xdeba operatiuli da damxmare person-
alis, sistemis konstruqciis da operatoris 
samuSao adgilis Semowmeba, xolo saWiroe-
bis SemTxvevvaSi xorcieldeba SemuSavebu-
li proeqtis dazusteba da koreqtireba. 

„adamiani-manqana“ sistemis daproeqtebis  
saboloo mizans mTlianad sistemis efeq-

tiani funqcionireba waroadgens, romelic 
damokidebulia  dagegmili maxasiaTeblebis  
ara calkeul doneebze,  aramed   mTliani 
sistemis realizebaze. 

„adamiani-manqana“ sistemis sainJin-

ro-fsiqologiur moTxovnebTan Sesabamiso-
bis Sefaseba SeiZleba gaviazroT b. lomovis 
mier mocemuli sqemis mixedviT. (nax. 1). 

„adamiani-manqana“ sistemis daproeqte-

baSi didi  roli  ekonomikur Sefasebas eni-
Weba, romelSic sainJinro-fsiqologiuri  
proeqtis ekonomikuri mniSvnelobisa da 
misi danergvis SesaZleblobis dasabuTe-

ba igulisxmeba.  amgvar Sefasebas sainJin-
ro -fsiqologiuri RonisZiebebis mxolod 
garkveuli nawili eqvemdebareba, xolo 
rodesac amis ganxorcieleba SesaZleblia, 
misi mizani SemdegSi mdgomareobs: 

1.	 proeqtis danergvis mizanSewoni-
lobis  dasabuTeba; 

2.	 adamiani-manqana sistemis funqcioni-
rebis zogad efeqtianobaze  danergvis 

Sedegebis gavlenis dadgena; 
3.	 proeqtis damgegmavi organizaciebis 

saqmianobis Sefaseba; 
4.	 proeqtis danergvisaTvis saTanado 

anazRaurebis gansazRvra da Tanam-
Sromlebis materialuri waxaliseba.

sainJinro-fsiqologiuri proeqtis 
ekonomikuri Sefasebis safuZvels danaxar-
jebis Rirebulebis gansazRvra warmoadgens. 
es danaxarjebi or maCvenebels gulisxmobs.: 
1. kapitalur dabandebas D da 2. mimdinare  
xarjebs C (samrewvelos an saeqsploatacio)
es cvladebi gansxvavebul ekonomikur si-
dideebs warmoadgenen. erTian maCveneblam-

de maTi dayvanis mizniT Semdegi formuliT 
sargebloben: 

W = C  + EH  DK                 (1)  

sadac,  EH  -  ekonomikuri  efeqtianobis 
normatiuli koeficientia erTi wlis man-
Zilze. 

„adamiani-manqana“ sistemis proeqtis 
ekonomikuri Sefasebis dros ZiriTadi 
maCveneblis rolSi gamodis wliuri ekono-
mikuri efeqtis, proeqtze gaweuli xarjeb-

is anazRaurebis vada da misi ekonomikuri 
efeqtianobis koeficienti,aseve SeiZleba 
gamoviyenoT misi danergvis Sedegad Sromis 
nayofierebis zrdis maCveneblebi. proeqtis 
wliuri ekonomikuri efeqtis dasadgenad 
sabazo da saproeqto sistemebze wliur da-
naxarjebs Soris sxvaoba unda gamovTvaloT 
Semdegi formuliT: 
E =( C1 + EH DK1 )sap.- (C2 + EH DK2 )sab.        (2) 

sadac, C1	 da C2	 Sesabamisad, proeqtis 
danergvamde da danergvis Semdeg mimdinare 
xajebs asaxavs.

DK1 da DK2 - danergvamde da danergvis Semdeg 
kapitaldabandebebi. sainJinro-fsiqologi-

uri proeqtis ekonomikuri efeqtianobis Se-
fasebisaTvis xarjebi miRebul efeqts unda 
SevadaroT. proeqtis danergva maSin aris mi-
zanSewonili, rodesac ekonomikuri efeqti 
gaweul xarjebs aWarbebs.
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statikurobis Sefaseba (sainJinro-
fsiqologiuri moTxovnebisadmi 
konstruqciis Sesabamisobis dadgena) 

  

 

 

 

 

algoriTmulobis Sefaseba 
(gadasawyveti amocanebis sirTulis 
dadgena) 

  

 

 

 

 

dinamikurobis Sefaseba 
(informaciuli nakadis dadgena) 

  

 

 

 

 

 

 

 

samuSao adgilis da misi 
elementebis Sefaseba 

marTvis organoebis da 
indikatorebis urTierTganlagebis 
Sefaseba 

marTvis organoebis da 
indikatorebis urTierTganlagebis 
Sefaseba 

algoriTmis logikuri sirTulis 
Sefaseba 

algoriTmis stereotipulobis 
Sefaseba 

algoriTmis sandoobis da misi 
Sesrulebis drois Sefaseba 

operatoris mier Sesasrulebeli 
zRvruli dasaSvebi normebis 
Semowmeba 

informaciuli nakadis miwodebis 
siswrafis Sefaseba 

nax. 1.  adamiani-manqana sistemis sainJinro-fsiqologiur moTxovnebTan Sesabamisobis Sefaseba. 

10.3. gamomsaxvelobiTi informaciuli 
saSualebebis daproeqteba

operatoris informaciis aRqmisa da 

gavrcelebisaTvis aucilebelia teqniku-

ri mowyobilobebi, romelsac ewodeba in-

formaciis gamomsaxvelobiTi saSualebebi. 

aRqmis organoebis mixedviT ganasxvaveben: 

vizualur, smeniT, SexebiT da gamosaxvis 

sxva saSualebebs.

saqmianobaSi udides rols da dat-

virTvas iZens vizualuri gamosaxulebiTi 

saSualebebi, romlebic miekuTvneba dis-

pleis. ganasxvaveben meqanikur displeis-ci-

frobriv mricxvelebs, uZravi skaliT da 

moZravi isriT; suraTovan displeis-video-

displei, poligrafiuli displei, rogorc 

feradi ise Sav-TeTri  gamomsaxvelobiT. 

mniSvnelovan rols asruleben warsadge-

ni informaciebis saxeebi, kodirebis forme-

bi, meTodebi da sivrcobrivi ganawileba. 

kodebis niSnebis agebisas mxedveloba-

Si miiReba Semdegi moTxovnebi:

	¾ alfabeturi niSnebiT agebisas aucile-

belia alfabetis simboloebis zusti 

da Tanmimdevruli klasifikacia; 

	¾ obieqtis ZiriTadi saklasifikacio 

niSani (fiqsirdeba) kodirdeba tir-
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iT, romelSic  dafarulad aRiniSneba 
figura;

	¾ niSans unda hqondes ara marto tire, 

aramed agreTve damatebiTi detalebi;

	¾ damatebiT detalebma ar unda gada-

kveTos an daamaxinjos ZiriTadi sim-

boloebi;

	¾ misaRebia gamoyenebuli iqnes simetri-

uli simboloebi, ramdenadac isini 

ufro iolad aTvisebadia da metad 

rCebian operatiul da xangrZliv mex-

sierebaSi; 

	¾ misaRebia gamoyenebuli iqnes “nat-

uraluri” urTierTdamokidebuleba 

obieqtis kodirebul  saxesa da signa-

lis parametrebs Soris. 

feradi kodirebisas aucilebelia 

gaviTvaliswinoT feris emociuri mniS-

vneloba, iseTis, romelsac xSirad iyene-

ben saSiSroebis aRmniSvnel signalebad. 

saerTaSoriso standartebiT saSiSroe-

bis aRmniSvnel signalebad iTvleba cxe-

li ferebi (tonebi), uSiSroebisas -civi. 
saSiSroebis xarisxs aRniSnaven sxvadsx-

va ferebiT. wiTeli-moqmedebis Sewyvetis 

moTxovna; narinjisferi-seriozuli saSiS-

roebis gafrTxileba; yviTeli-”yuradReba! 

frTxilad!”, mwvane-saSiSroebis uqonloba, 

cisferi-gafrTxileba, rom operatorma ar 

daiwyos moqmedeba. garda amis  mocimcime 
wiTeli feri aRniSnavs saswrafod samoqme-

do situaciebs.
feradi kodi sasargeblo SeiZleba iyos 

Semdeg SemTxvevebSi: 

	¾ Tu displei ar aris grafirebuli; 	
maRalia simboloebis simkvrive;

	¾ operatori iZulebulia informaciebi 

moiZios  monacemTa farTo bazaSi. 

ferebiT mTliani sityvis an fonis ko-

direba ukeTesad xdeba, vidre simboloebiT 

an garkveuli niSnebiT. 

ramdenadac Tvalis baduris periferia 

ar reagirebs mwvane da wiTel ferebze.maT 
ar iyeneben displeis napirebze. yviTeli da 

cisferi kargi periferiuli ferebia, Tum-

ca cisferi ar eqvemdebareba niSnebisa da 

wvril xazebis gamoyenebas. zogi damatebi-

Ti ferebi, magaliTad, wiTeli-mwvane da 

yviTeli-cisferi warmoadgenen karg kombi-

naciebs feradi displeisaTvis.

mcire detalebis gamosaxvisaTvis araa 

saWiro mkveTri  lurji feris gamoyeneba. 

lurji feri kargia fonisaTvis gamosayene-

blad.

mxedvelobiTi informaciebis aRqmis ga-

saumjobeseblad misi organizebulobisaT-

vis iyeneben Semdeg Tvisebebs:

	¾ SemCneviToba - Setyobinebam unda 

miiqcios yuradReba da ganlagdes 

operatoris dakvirvebis zonaSi. yur-

adRebaze gavlenas axdens SemCneviTo-

ba da niSnis gamoyenebiToba; 

	¾ gamoyofa - gansakuTrebiT saWiro si-

tyva SeiZleba iyos xazgasmuli, 

gamuqebul an gadidebul zomebSi;

	¾ simkveTre - SeiZleba gaZlierdes foni-

sa da niSnebis kontrastis garkveviT 

Setanili Sriftis mixedviT.

	¾ sazrianoba - aucilebelia mieces na-

Teli axsna, raSi mdgomareobs saSiS-

roeba da ra SeiZleba moxdes, Tu ga-

frTxileba iqneba ugulvebelyofili. 

Setyobineba unda iyos SeZlebisdag-

varad mokle, instruqciis mixedviT 

zustad Sesrulebadi; 

	¾ xilvadoba~- niSnebi unda iyos ad-

vilad SesamCnevi nebismieri samuSao 

ganaTebulobis dros;

	¾ standartuloba - mizanSewonilia 

miRebuli iqnes standartuli sityve-

bi da simboloebi.

displeize teqsturi informaciis aRq-

misaTvis did rols TamaSobs cifrebis da 

asoebis Srifti. asoebis simaRle da daSo-

reba ar unda iyos 1:6-dan da 1:8 Savi asoe-

bis TeTr fonze da 1:8-dan 1:10-mde TeTri 

asoebis Sav fonze.

asoebis da cifrebis simaRle damok-

idebulia damkvirveblis daSorebaze, garSe-

mo ganaTebasa da informaciis saWiroebaze. 

magaliTad, 35sm daSorebisas rekomen-

debulia: asoebis simaRle Seadgendes 2,3mm 
mcire mniSvnelobisas da 4,3mm saWiro in-
formaciebisas. 

mxedvelobiTi informacia saWiroa 

ganlagdes pirdapir mxedvelobis areSi, 
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radgan ZiriTadi informacia - centrSia, 
xolo meore xarisxovani da sacnobaro - 
periferiebSi.  konstruqciuli Tvisebebis 

umravlesoba, romlebic uzrunvelyofen 

informaciis mxevdelobiTi arxis efeqtian 

muSaobas, warmodgenilia sacnobaro xelmZ-

Rvanelobasa da ergonomikur standarteb-

Si, romlebic warmoadgenen fsiqologiuri 

daproeqtebis ZiriTad safuZvlebs. 

smeniTi saSualebebi gavrcelebulia in-

formaciebisaTvis mxedvelobiT saSuale-

bebTan erTad Semdeg SemTxvevebSi: 

	¾ Tu Setyobineba martivia;

	¾ Setyobineba moklea;

	¾ SetyobinebisaTvis araa saWiro Semd-

gomSi ukan dabruneba;

	¾ SetyobinebaSi asaxulia is mdgomareo-

ba, romelic gawerilia droSi; 

	¾ operatoris mxedvelobiTi sistemis 

gadatvirTvisas;

	¾ operatoris muSaoba moiTxovs gadaadg-

ilebebs samuSao sivrceSi gamafrTx-

ilebeli xmovani signalebis SerCeviT.
aucilebelia gaviTvaliswinoT:

	¾ signalis simaRle, romelic SerCeu-

li unda iqnes 150-1000hc diapazonidan;

	¾ signalebs unda hqondes harmoniuli 

sixSiruli komponentebi;

	¾ signalebs unda hqondeT aranakleb 

oTxi aucilebeli sixSiruli kompo-

nenti, rac amcirebs sxva signalebidan 

gadarTvis risks. 

aucilebelia swrafad daSoreba sig-

nalisagan, ramdenadac es miiReba rogorc 

dartyma, romlisac axlavs xmovan Soks. 

bevr SemTxvevaSi yuradRebis misaqcevad da 

sivrcobrivi orientaciis dasaWerad opera-

torisaTvis gamoyenebulia binualuri efeq-

ti, romelic ukeTesad gamovlindeba saSua-

lo da maRali sixSiris xmovan diapazonSi. 

xmovani Setyobinebebis gamoyenebisas 

mniSvnelovania garkveuloba da sityvis 

semantika. ganasxvaveben erTmniSvnelovan 

da sinTezur sityvebs. meoris aRqmis Ta-

visebureba damokidebulia sinTezirul 

mowyobilobis tipze. sityvieri Setyobine-

ba umTavresad gamoyenebulia normaluri 

pirobebis darRvevisas, xolo signalebi - 

avariuli da kritikuli situaciebisas. 

informaciis gasavrceleblad taqtiku-

ri saSualebebi gamoiyeneba iSviaTad. cno-

bilia maTi rogorc damatebiTi arxebis 
gamoyeneba  da im dros, rodesac SeuZle-

belia mxedvelobiTi da smeniTi saSuale-

bebis gamoyeneba.

10.4. marTvis organoebis daproeqteba

marTvis organoebi TavisTavad war-

moadgenen “adamiani-manqana” sistemis in-

terfeisis elementebs, romelTa daxmare-

biT adamiani gadascems meqanikur energias 

an informacias sistemis teqnikur nawils 

marTvis avtomaturi funqciis Sesasruleb-

lad. organizacia, SerCeva da marTvis or-

ganoebis ganlageba xorcieldeba adamianis 

avtomaturi, anTropometruli, biomeqani-

kuri da fiziologiuri maxasiaTeblebis 

gaTvaliswinebiT. aseve gaiTvaliswineba 

marTvis organoebTan operatoris saqmiano-

bis algoriTmuli Taviseburebebi, mmarT-

velobis saxe, misi dinamikuri da zusti 

maxasiaTeblebi. operatoris saqmianoba gan-

sazRvravs marTvis saSualebebis arCevans. 

marTvis organoebs ganasxvaveben Semde-

gi TvisebebiT: 

	¾ daniSnulebis mixedviT: marTvis reJi-

mis dayenebiT informaciis Sesatanad;

	¾ moZraobis (moqmedebis) xasiaTis mixed-

viT: dozirebuli moZraoba, moZraobis 

moTxovniT da moZraobaSi CarTvis ga-

reSe; 

	¾ gamoyenebis xasiaTis mixedviT: oper-

atiuli, epizodurad an periodulad 

gamoyenebuli; 

	¾ konstruqciuli Sesrulebis mixedviT: 

Rilakebi, gadamrTvelebi, Sturvali, 

manipuliatorebi; 

	¾ mniSvnelobis mixedviT: mTavari, damx-

mare. 

marTvis organoebis konstruqciaSi 

gaTvaliswinebuli unda iqnes adamianis 

moZraobis stereotipebi (ix. cxr. 2.)

marTvis organoebis moqmedebis nair-

saxeoba mocemulia sxvadasxva cnobarebsa 

da normatiul dokumentebSi, magram unda 

aRiniSnos, rom marTvis organo jerjere-
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cxrili 2. marTvis organoebze  zemoqmedeba 

marTvis obieqtis  
moZraoba 

(mdgomareoba)
saxeluris moZraoba

Sturvalis mqnevaras 
saxeluris brunva

klaviSis Rilakze 
daWera

“CarTulia” 

“gaSveba”

“gadideba”

“aweva”

“gaxsna”

“win”

“marjvniv”“marcxniv”

Cemgan zemoT

marjvniv

saaTis isris

mimarTulebiT

zemoTa,

pirdapir,

marjvniv

obiT Seqmnili ar aris. yvela saproeqto 

organizacia xelmZRvanelobs sakuTari ga-

mocdilebiT da tradiciebiT. magaliTad, 

avtomobilSi – es aris saWe, TviTmfrinavSi 

– Sturvali da marTvis saxeluri da a.S. 

operatoris samuSao adgilze marT-

vis organoebis ganlageba da informaci-

is gadacema mniSvnelovnad gansazRvravs 

misi saqmianobis efeqtianobas. aRsaniSnavia 

aranakleb mniSvnelovani kriteriumebi, 

romlebic gasaTvaliswinebelia samuSao 

sivrcis organizaciis dros. aseTebia: 

	¾ Zravis sivrciTi zomebi; 

	¾ mamoZravebel-fiziologiuri zRvru-

li pirobebi (sizustis, siCqaris, Za-

lis, brunviTi moZraobis da a.S.) urT-

ierTqmedebis pirobebi; 

	¾ Semavali informaciis sixSire da 

mniSvneloba; 

	¾ mxedvelobiTi da smeniTi ukukavSiris 

SesaZlebloba; 

	¾ marTvis algoriTmi (moqmedebis Tan-

mimdevroba); 

	¾ teqnikuri sistemis an displeis sivr-

ciTi SeTavseba; 

	¾ SemTxveviTi moqmedebebis sawinaaRmde-

go garantiebi; 

	¾ jdomis da dgomisas Sesrulebuli 

moqmedebebi. 

gasaTvaliswinebelia operatoris sqe-

si, ramdenadac mamakacisa da qalis Sesa-

Zleblobebi sxvadasxvaa. 

marTvis panelze didi raodenibiT xe-

lsawyoebis ganlagebis SemTxvevaSi, ga-

moiyeneba dajgufebis meTodi. ama Tu im 

xelsawyos mier algoriTmis Sesrulebis 

dros iTvaliswineben mimarTvis sixSires. 

xSirad gamoyenebadi marTvis organoebi 

da indikaciebi unda ganlagden central-

ur nawilSi, xolo iSviaTad gamoyenebadi 

– periferiebSi. centalur nawilSi aseve 

ganalageben saavario, marTvis da aRqmis 

saSualebebs. aucilebelia daculi iqnes 

distancia marTvis organoebis saxeebsa da 

indikaciebs Soris interferenciis da are-

vis movlenebis Semcirebis mizniT. 

marTvis organoebis dinamiurobis max-

asiaTeblebi unda Seesabamebodes adami-

anis moqmedebis siCqaris unaris xarisxs. 

“adamiani-manqana” sistema unda Seesabame-

bodes marTvis organoebTan da indika-

ciebTan SemTxveviT warmoqmnil moulod-

nel samuSao reJimebs, raTa daculi iqnes 

arasasiamovno Sedegebisagan. 

samuSao adgilis feradi da ergonomi-

kuri Sesruleba ar unda warimarTis  op-

eratoris gadaRliT, monotonuri da hipno-

zuri fazebis mdgomareobaSi. 

10.5.  gamoyenebadi interfeisis 
daproeqteba

ukanasknel periodSi “adamiani-manqana” 

sistemis inJinerul-fsiqologiuri dapro-

eqtebis ZiriTad obieqtad iTvleba adamian-

sa da manqanas Soris kavSiri – interfeisis 

sistema. 

interfeisis mraval saxeobaTa Soris, 

romlebic dakavSirebulia marTvis teqni-

kur sistemebTan, gansakuTrebiT gamoyofen 

gamoyenebad interfeisebs (User interfase). 

isini aerTianeben programis komponentebs 
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da elementebs, romlebzec momxmarebels 

SeuZlia kompiuteruli sistemiT zemoqmede-
ba. esaa informaciis aRqmis saSualebebi, 

informaciis wardgenis kodebi da formate-

bi,  sacnobaro an sxva gzebiT miRebul 

monacemTa Sesvla-gamosvlis teqnologie-

bi, romlebic aucilebelia sistemasTan 

muSaobisaTvis. 

am klasis interfeisis yvelaze cnobi-

li sistemebi dakavSirebulia momxmareb-

lis kompiuterul grafikul iterfeisTan 

an e.w. WIMP (Windows-Icons-Menus-Point-
devise) interfeisTan. maTSi gamoiyeneba   

momxmareblisaTvis miCveuli saoperacio 

sistema Windows  da Macintosh  fanjara, 

meniu, piqtogramebi, vizaJebi da organi-

zaciuli urTierTobis saSualebebi kla-

viaturisa da manipuliatori “Tagunas” 

saxiT. es sistemebi farTodaa gavrcelebu-

li kompiuteruli teqnologiebis gamomy-

enebel yvela sferoSi, maT Soris rTuli 

“adamiani-manqana” sistemis marTvisas. 

interfeisis Semdegi saxeobaa – inter-

feisi pirdapiri manipulaciiT, romelSic 

obieqtebis marTva xorcieldeba uSualod 

fizikuri zemoqmedebiT da ara brZanebis 

SeyvaniT. 

perspeqtivaSi mosalodnelia bunebriv 
(adamianze orientirebuli),  interfeisebis 

sistemebze gadasvla romelSic gamoyenebu-

li iqneba adamianuri urTierTobebis meqa-

nizmebi da fsiqofiziologiuri sistemebi. 

aseTi sistemebis prototipebia – “adami-

ani-manqana” sistemis urTierToba bunebriv 

enaze; sistemebi, romlebic marTvisaTvis 

gamoiyeneben fsiqofiziologiur parame-

trebs; bionuri simbiozebi (organizmis 

muSaobaSi teqnikuri elementebis Canergva); 

virtualuri interfeisebis sistemebi- aseT 

sistemebSi gamoiyeneba 3D grafikebi, nan-

oteqnologiebi da mikrosistemuri teqnika. 

samomxmareblo interfeisis ergonomi-

kuri daproeqtebis procesi xorcieldeba 

programuli produqtebis testirebiT da 

moicavs Semdeg etapebs: 

	¾ momxmareblis saqmianobis analizi; 

	¾ momxmareblis samuSao adgilis mowyo-

ba formirdeba momxmareblis moTx-

ovnis da moqmedebis SesaZleblobebis 

Sesabamisad, interfeisis SerCevis Se-

fasebis mixedviT; 

	¾ momxmareblis samuSao scenaris da-

muSaveba programis winaswari Sefase-

biTa da koreqciiT; 

	¾ samomxmareblo interfeisis prototi-

pis damuSaveba, misi gadayvana samuSao 

variantSi; 

	¾ samomxmareblo interfeisSi realize-

badi programis testuri versiis Se-

qmna; 

	¾ momxmareblis damxmare saSualebebis 

damuSaveba (daxmareba, leqsikoni, az-

rebi da a.S.); 

	¾ testuri versiis iuzabiliti; 

	¾ momxmareblis saswavlo procesisaT-

vis dokumentaciis momzadeba da fi-

nal-relizis damuSaveba; 

	¾ nebismieri interfeisisaTvis arsebobs 

xarisxis oTxi ZiriTadi maCvenebeli: 

	¾ interfeisis Sesabamisad Cadebuli 

davaleba; 

	¾ momxamareblis muSaobis siCqare; 

	¾ momxmareblis mier daSvebuli Sec-

domebis raodenoba mocemul inter-

feisTan muSaobisas; 

	¾ momxmareblis dakmayofilebis xarisxi. 

es maCveneblebi fasdeba samomxmareblo 

interfeisis daproeqtebis yvela etapze iu-

zabilitis testirebis procesSi. 

10.6 ergonomikuri daproeqtebis 
avtomatizirebuli sistemebi

ergonomikuri daproeqtebis efeqtian 

saSualebas warmoadgens avtomatizire-

buli daproeqtebis sistemebi, romelic 

Sedgeba e.g.m- sagan, grafikuli Seyvana - ga-

moyvanis mowyobilobebisagan da sxvadasxva 

programuli uzrunvelyofis paketebisagan.          
konkurencia bazarze samrewvelo warmoebas 

aiZulebs  Seamciros daproeqtebis vada da 

nakeTobis warmoeba erTdroulad xarisxis 

gaumjobesebasTan erTad. miTiTebuli amo-

canebis amoxsnis gzebis povna stimulirebs 

avtomatizirebul daproeqebas, maT Soris 

ergonomikur sistemebis ganviTarebas da 
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gamoyenebas. germaneli  specialistebis 

mier Seqmnilia ergonomikuri daproeqtebis 

avtomatizirebuli sistema ergomasi, ro-

melic saSualebas iZleva ganxorcieldes 

warmoebis sistemebis dagegmva, saamwyobo 

xazebis optimizacia, masalis nakadis Cam-

oyalibeba, samuSao adgilebis daproeqteba 

da maTi Sefaseba droebiTi normativebis 

analizi da awyobis procesis Rirebulebis 

gansazRvra ergomas-i xels uwyobs swraf 

ergonomikur daproeqtebas da samuSao adg-

ilebis Sefasebas Semdegi komponentebis 

gamoyenebis gziT: adamianis sazomis mod-

eli, misawvdomi zona da mxedvelobis are. 

misawvdomi zona damokidebulia adamianis 

moqmedebaze samuSao adgilze. operatoris 

sqesis Sesabamisad da percentilis SerCev-

is mixedviT ergomas-i aCvenebs misawvdom 

zonebs.

SesaZlebelia Semdegi misawvdomi zone-

bi; idealuri, fiziologiuri, maqsimaluri, 

geometriulad maqsimaluri.

damatebiTi programuli moduli EGOM 
-eni saSualebas iZleva samuSao adgilze 
adamianis moqmedebis modelirebas. adamian-
is bioqimiuri sazomi modeli Sesabamisad 

SerCeuli sqemisa da percentilisa Tavsde-

ba samuSao adgilze. adamianis sxvadasxva  

moZraoba xasiaTdeba calkeuli moZraobis 

momentebis drois gazomviT adamianis mod-

eli SeiZleba moTavsdes mjdomare an fexze 

mdgom mdgomareobaSi, datvirTva saxsrebze 

moZraobis dros gamoiTvleba da grafiku-

lad damatebiT Caiwereba, arsebobs cnobari 
hiperteqsti, romelic sakvanZo sityvebis 

saSualebiT warmogvidgens mniSvnelo-

van informacias garemos, ergonomikuri 

standartebis, usafrTxoebis instruqciis 

sakiTxebze da a.S. SesaZlebelia cnobaris 

Sinaarsis modificireba da damateba.

ergomasis ZiriTadi moduli dafuZnebu-

lia monacemTa bazis sistemis marTvaze 

da Tavidan damuSavebul sazomi gamosax-

ulebis grafikul sistemaze da displeis 

ekranze maTi ganlagebis cvlilebaze,  Seqm-

nili avtomatizirebuli sistema ergonomi-

kuri damproeqteblebis mier zrdis Sromis 

nayofierebas, amcirebs daproeqtebis dros, 

zrdis proeqtis samuSaoebis xarisxs da 

SesaZleblobas iZleva Tavidan aicilos 

Secdomebi maTi Sesrulebis dros.

avtomatizirebuli daproeqtebis siste-

mebis farTo gamoyeneba amerikis aviaciur 

industriaSi, aiZulebs am qveynis ergono-

mistebs intensiurad daamuSaon ergonomiku-

ri daproeqtebis avtomatizirebuli siste-

mebi kompiuterizebuli adamianis manekeni.  
ungrelma da germanelma ergonomistebma 

daamuSaves programa oskari, romelic dam-

proeqteblebis dinamiuri partnioria. igi 

demonstrirebs displeis ekranze bankis an-
Tropometrul da biomeqanikur  monacemebs. 

programa Sedgenilia 10 mln. monacemebis 

safuZvelze 2,5-97,5 percentilis CaTvliT. 

damproeqteblebi ekranze aZleven moculo-

baTa-sivrcobrivi saZebni struqturis gad-

awyvetilebis variants, Semdeg masSi iwyebs 

„sicocxles“ moZravi adamianis gamosax-

uleba, romelic asrulebs damproeqteblis 

brZanebas.

farTo saxeli miiRo ergonomikur 

daproeqtebis avtomatizirebulma sistemam 

SAMMIE _ System for Aiding Man Machine Evaiuat-
ingn - sistema, romelic xels uwyobs adami-

anis da manqanis urTierTmoqmedebis Sefase-

baSi. sistema flobs Semdeg SesaZleblobas; 

samuSao adgilis da mowyobilobis samzom-

ad modelirebas; maneken - operatoris sxva-
dasxva pozaSi modelirebas ergonomikuri 

SefasebisaTvis; mraval konstruirebuli 

scenis meTvalyureobis meTods (praqti-

kulad yvela mxedvelobis aredan) inter-

aqtiuli urTierToba samuSao adgilis 

modelTan misi gasworebis, damatebisa da 

Secvlis mizniT.

sistemis ZiriTadi komponentebia 

samuSao adgili da maneken-operatoris 

gamosaxuleba. samuSao adgili Sendeba 

standartuli geometriuli  formis sxe-

ulisagan (kubi, prizma, cilindri da sxva). 

rTuli obieqtis Senebis dros SesaZlebe-

lia is elemetebis gardaqmna. Senebis dros 

programaSi, SehyavT rigi geometriuli 

da logikuri moTxovna. magaliTad, ara-
formirebuli elementebis  geometriuli 

formebis da zomebis  konstruqciis Senax-

guguli yuraSvili, naira galaxvariZeguguli yuraSvili, naira galaxvariZe
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va, SesaZlebloba erTi elementis moZrao-

bisa SedarebiT sxvebTan.

sistema iZleva saSualebas Seicvalos 

samuSao adgilis elementebis urTierTmd-

gomareoba.

adamianis sxeulis modelic iqmneba mar-

tivi geometriuli elementebisagan.  muSao-

bis dros, mocemulia 50-95 perceptuli  

sami gansazRvruli zomis modeli  maneken-

ebis zomebi saWiroebis mixedviT SeiZleba 

Seicvalos, rogorc wesi, muSaoba siste-

masTan mimdinareobs dialogis reJimSi Se-

sabamisi menius safuZvelze. arsebobs 35 

meniu. magaliTad, operatoris meniu-manek-

enis zomis da pozis SesarCevad, zomis 

daTvalierebis meniu, modelis nawilis da-

muSavebis meniu. yvela reJimSi gaTvalis-

winebulia gamosaxulebis zomis Secvla.

ufro xSirad models iyeneben Semdegi 

amocanebis gadasawyvetad:

	¾ samuSao adgilis zomis da operaciis 

zomis Sesabamisoba. (moTavsdeba Tu 

ara operatori misTvis gankuTvnil 

sivrceSi);

	¾ misawvdomi zRvris gansazRvra; obi-

eqti SesaZlebelia iyos miTiTebuli 

misi koordinatebiT, dasaxelebiT wi-

naswar Setanil programaSi (am SemTx-

vevaSi obieqtis misawvdomoba ganisaz-

Rvreba misi gadaadgilebiT sivrceSi), 

sxeulis nawilis moZraobis mimar-

TulebiT. (miwvdeba Tu ara operatori 

kedlis nebismier wertilamde, Tu igi 

wamodgeba da gaSlis xelebs gverdze);

	¾ mxedvelobis zonis gansazRvra; am 

SemTxvevaSi SesaZlebelia nebismier 

zedapirs hqondes sarkis Tviseba, ro-

gorc brtyeli, ise Cazneqili, nebi-

smierad SerCeuli fokusis manZiliT. 

es gvaZlevs SesaZleblobas ganvsaz-

RvroT daTvalierebis zona.    

ergonomikuri daproeqtebis avtomati-

zirebuli sistemebi dakavSirebulia er-

gonomikuri monacemebis bankebTan.

am muSaobis ZiriTadi mizania erTiani 

wyaroebis formireba, romlebic Seicaven 

Semowmebul monacemebs anTropometrul 

ganzomilebebs da raodenobriv monacemebs, 

fsiqologiur SesaZleblobebs da adamian-

is Taviseburebas daproeqtebaSi gamosayene-

blad, manqanebis dasamuSaveblad da mowyo-

bilobis Sesafaseblad, warmoebis garemos, 

sistemebis marTvis, warmoebis nakeTobisa 

da Senobebis mSeneblobis dros. is aseve 
mniSvnelovania  ergonomikuri miznobrivi 
kvlevebis eqsperimentebis Casatareblad, 

procedurebis, meTodebis, monacemebis da 

miRebuli Segegebis warsadgenad.
safrangeTSi, r. dekartis sax. parizis 

universitetis anTropologiisa da adamian-

is ekologiis bazaze funqcionirebs biome-

truli monacemebis banki „er-godati“. bank-
Si Setanilia safrangeTis da evropuli 

sxva qveynebis mosaxleobis anTropometru-

li monacemebi. bankis Camoyalibeba stim-

ulirdeboda ergonomikuri damuSavebis 

dros sistemebis garTulebis aucileblo-

biT da mowyobilobebis daproeqtebiT 

adrindel epoqaSi. aman, Tavis mxriv, moiTx-

ova im jgufebis mosaxleobisa anTropome-

truli daxasiaTebis aRricxva romlebic 

imuSaveben am mowyobilobaze. garda amisa, 

aucilebelia im qveynebis mosaxleobis  an-

Tropometruli daxasiaTebis aRricxva sa-

dac mowyobiloba eqsportirdeba.

biometruli monacemebis bankis mier 

dagrovili  anTropometruli maxasiaTe-

blebi SesaZleblobas iZleva TiToeuli 

adamianisaTvis gamoiTvalos ufro Sesa-

Zlebeli zomebi, romlebic ar iyo gazomi-

li eqsperimentaluri gziT. amasTan erTad, 

SesaZlebelia anTropometruli daxasiaT-

ebis mTliani Sekrebis rekonstruireba, im 

SemTxvevaSic, Tu Tavdaprvelad moipovebo-

da romelime zoma, ufro xSirad wona da 

simaRle. monacemebi garkveuladaa gansaz-

Rvruli da gamosaxulia damoklebul for-

maSi im mizniT, rom Semcirdes moTxovnis 

vada da sityvieri urTierToba bankTan.

10.7. virtualuri realobis sistemebi 
da virtualuri interfeisebi

ukanasknel wlebSi multimediis te-

qnologiebis progresis wyalobiT viTar-
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deba egreTwodebuli “virtualuri real-

obis sistemebis” mimarTulebebi.  midgomis 

arsi mdgomareobs xelovnuri stimulebis 

SeqmnaSi, romelic zemoqmedebs operatoris 

yvela grZnobis organoze. amis Sedegad 

adamianis fsiqika yalibdeba ramdenadme xe-

lovnuri realobis saxiT, romelSic Sei-

Zleba ganxorcieldes garkveuli moqmede-

bebi profesiuli amocanebis gadaswyvetad. 

virtualuri realobis sistema gamor-

icxavs adamians saqmianobis gauTvaliswine-

beli eqstremaluri situaciidan, ramdena-

dac marTvis pulti SeiZleba ganlagdes 

dacul adgilas da realur obieqtTan 

kavSiri ganxorcieldes distanciuri sa-

SualebebiT. am sistemebis daproeqtebis si-

brtye ereva realuri garemos kompiuteru-

li modelirebis zemoqmedebis sazRvrebSi, 

romelsac operatori SeCveulia. vizual-

uri saxeebis formirebisaTvis gamoiyeneba 

virtualuri realobis Cafxuti, SexebisaT-

vis – sensoruli xelTaTmanebi, smeniTi 

saxeebisaTvis – stereo da mravalarxiani 

aRmdgeni sistemebi. 

virtualuri garemos modelirebisas 

warmoqmnili ZiriTadi problema – esaa 

gare samyarodan miRebuli informaciebis 

nakadebis SeTanxmebis problema da opera-

toris moqmedebaze miRebuli Sebrunebuli 

informaciebis nakadebi. 

virtualuri realobis idealuri 

sistema iZleva realur situaciaSi ada-

mianis saqmianobis srul iluzias. garda 

amisa, Cndeba operatoris aqtivobis Seqmnis 
SesaZleblobebi. ase, magaliTad, is, rom 
virtualur garemoSi operator-damkvir-

vebeli “miuaxlovdes-daSordes” marTvis 

obieqts, Camoayalibos amocanis gadasawyve-

tad saqmianobis virtualuri strategia. am 

sistemaSi adamians eZleva RonisZiebaTa ga-

moyenebis sruli SesaZleblobebi, rac mi-

uRwevelia marTvis tradiciul sistemebSi. 

aRvniSnavT, rom marTvis virtualurma 

arxma SeiZleba gasces brZanebebi mraval 

obieqtze didi moculobis gamomTvleli 

resursebis miuxedavad, romlebic siste-

misagan moiTxoven virtualuri sivrcis 

modelirebas,  gaxdes ekonomikurad mi-

zanSewonili. virtualur sivrceSi aseve 

SesaZlebelia  virtualuri arxiT opera-

toris realuri saqmianobis ganusazRvre-

li modelebis Seyvana, rac saSualebas 

iZleva axal etapze gadawydes swavlebis 

savarjiSoebi da amocanebi. 

fsiqologiuri, teqnologiuri da qcev-

is fenomenebis erToblioba, romelic da-

kavSirebulia integrirebul sinqronuli 

saqmianobis garemoSi  adamianis perceptul 

sistemasTan misi sivrceSi datvirTvisas, 

gamoixateba imersiulobis cnebiT. (immer-

sion --CatvirTva, ingl.). is ganixileba ro-

gorc virtualuri realobis erTerTi mTa-

vari maxasiaTebeli da SemadgenlobiT ar 

gansxvavdeba   realuri samyaros RonisZie-

bebisagan. analogiuria yvela sistema, rom-

lebic uzrunvelyofs adamianis kontaqts 

mocemul samyarosTan. isini muSaoben inte-

grirebulad da subieqtis perceptuli da 

pirovnuli gamocdilebis srul harmoniaSi 

arian. es aris Taviseburi saxis “matrica”, 

romelSic  virtualur samyaroSi sruli 

datvirTva  aqtivirdeba.
imersiuloba gamosaxavs imitirebul 

garemoSi wamodgenili teqnologiebis 

Tvisebebis xarisxs da dakavSirebulia xe-

lovnur garemoSi subieqtis datvirTvis 

xarisxTan. esaa “xarisxi”, romelTanac im-

itirebuli sistema qmnis xelovnur garemos 

realuri samyaros Semcveli TvisebebiT. 

rac metia stimulaciebis nakadi adamianis 

sensoruli sistemebis mimarT, miT meti sen-

soruli sistemebi SeiZleba CaerTos gare-

mosTan urTierTqmedebaSi. 

adamianis qceva absoluturi imersi-

ulobis pirobebSi arafriT gansxvavdeba 

realobaSi miCveuli misi qcevisagan. es mx-
olod samarTliania  virtualur sfero-

Si adamianis perceptul sistemebTan sru-

li Tanxvedris SemTxvevaSi, Tu ganxiluli 

garemo adamianze gansxvavebulad ar moq-

medebs, eseigi virtualuri garemo real-

uri garemos Tvisebebs flobs. winaaRmdeg 

SemTxvevaSi adamiani advilad gansazRvravs 

realobis gansxvavebis wyaroebs. 

imersiuloba agreTve adamianis bunebriv 

garemoSi cxovrebis formirebis saSuale-

guguli yuraSvili, naira galaxvariZeguguli yuraSvili, naira galaxvariZe
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bas iZleva. imersiuloba – esaa teqnolo-

giuri cnebebi, romlebic mowodebulia  
xelovnuri garemo aRWurvos realuri 

garemos TvisebebiT. iqmneba realobis 

STabeWdileba, romliTac icvleba zemoq-

medeba adamianze. maRalimersiuli garemo 

cvlis ara marto modelirebuli  samyaros  

statistikur maxasiaTeblebs, aramed sub-

ieqtis cxovrebiseuli gamocdilebis din-

amiur aspeqtebs, romelic masSi aRadgens 

axal realobas.    

“adamiani-manqana” sistemaSi operato-

ris saqmianobis ZiriTad Semadgenlobas 

samuSao organoebis marTvis algoriTmis 

realizacia an logikur-sensoruli manip-

ulacia warmoadgens, romlebic marTvis 

obieqtebis qcevazea damokidebuli. 

marTvis algoriTmis optimizacia – 

esaa klasikuri sainJinro-fsiqologiuri 

daproeqtebis umniSvnelovanesi amocana. 

XX saukunis teqnikis udidesi nawilis in-

terfeisi realizebuli iqna CarTvis kon-

cefciis principebze, romelic adamian-op-

erators ganixilavs rogorc teqnikuri 

sistemis rgols da sistemis calkeuli 

dinamikuri parametrebis regulirebis fun-

qcias asrulebs informaciis asxvis indu-

cirebuli saSualebebiT. 

aucilebelia gaviazroT CarTvis te-

qnologiis rigi seriozuli  genetiku-

ri SezRudvebi. upirveles yovlisa, es 

SezRudvebi dakavSirebulia optimalu-

ri informaciuli modelebis formirebis 

gadauwyvetel problemebTan. teqnikuri 

sistemebis sirTules mivyevarT Sesabami-

sad xelsawyoebis dafis da marTvis or-

ganoebis sirTulemde , romlebic opera-

tors da mis perceptul sistemas  ayenebs 

fsiqofiziologiuri SesaZleblobebis zR-

varze. magaliTad, Tanamedrove TviTmfri-

navebis mfrinavis gankargulebaSia  frenis 

asze meti sakontrolo parametri, rom-

lebic aisaxeba informaciis indikatiur 

sistemebze. yvela es parametri erTmaneT-

Tan kavSirSia da pilotma unda gaiTval-

iswinos marTvis procesSi. gasagebia, rom 

am sistemebTan seriozuli profesiuli 

momzadebis gareSe, muSaoba SeuZlebelia. 

aseTive mdgomareobaa “adamiani-manqana” 

interfeisis sferoSi da mrewvelobis iseT 

dargebSi, rogoricaa, atomuri energetika, 

transporti, gemTmSenebloba, SeiaraReba. 

operatori  ganxilulia sistemis rogorc 

teqnikuri elementi, daproeqtebis pro-

cesi – rogorc marTvis garemos fiziku-

ri maxasiaTeblebis Tanxvedra adamianis 

fsiqofiziologiur SesaZleblobebTan. Se-

degad adamian-operatorze imoqmedebs Tvi-

sobrivad axali – xelovnuri garemo. masSi 

permanentulad dairRva normaluri, Sida-

subieqturi integraciis  procesebi, war-

moiSveba interferenciuli gamocdilebis 

fenomenebi. es gaxda aseT sistemebSi adami-

anis Secdomebis da araefeqtiani saqmiano-

bis mizezi. 

am rTuli mdgomareobidan  Tavis daRw-

evas emsaxureba interfeisis axali sisteme-

bis danergva, romelTac SeiZleba vuwodoT 

CatvirTuli anu imersiuli interfeisebi. 

maTSi operatori  CatvirTavs  virtual-

ur realobaSi formirebuli teqnolo-

giebiT samganzomilebian  garemos, saqmi-

anobas, romlis profesiuli amocanebis  

gadawyvetebi xdeba realur samyaroSi. 

xelovnuri samyaros konstruqciebSi da 

TvisebebSi  maqsimalurad gamoiyeneba subi-

eqtis cxovrebiseuli gamocdileba. 

aRsaniSnavia virtualur sferosTan da-

kavSirebuli Tavisebureba – SesaZlebloba 

imisa, rom gamoyenebuli iqnes praqtikul 

cxovrebaSi.  virtualur samyarosTan ka-

vSiris Sedegad SeuZla adamians SearCios 
modelirebuli sferos saWiro aspeqtebi. 

sferoSi Sesaswavli saqmianobis Sesa-

Zlebloba uzrunvelyofilia garemos in-

teraqtiulobiT – xarisxiT, romlis momx-

mareblebs SeuZliaT misi SemadgenlobaSi 

da cvlilebebis SetanaSi  monawileobis 

miReba realuri drois reJimSi. interaq-

tiuloba – es araa ubralod virtualur 

samyaroSi mogzauroba,  esaa am garemos 

marTvaSi momxmareblis mier cvlilebebis 

Setanis uflebebi. interaqtiuloba moiTx-

ovs dinamiur modelirebas da ganisazRvre-

ba profesiuli garemos teqnologiuri 

struqturiT, misi interfeisis TvisebebiT. 

leqciebis kursi  leqciebis kursi  XX
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interaqtiulobis xarisxi damokidebulia 

mraval faqtorze:     

	¾ faqtori “siCare” – gansazvravs temps, 
romelTanac reagirebs sistema nor-

malur pirobebSi. is gviCvenebs ra 

siswrafiT SeiZleba asimilirdes 

garemoSi Semavali zemoqmedeba; 

	¾ faqtori “diapazoni” – SesaZleblo-

baTa raodenobaa mocemul nebismier 

droSi moqmedebisaTvis; 

	¾ faqtori “mapping“ – gamoxatavs xe-

lovnur garemoSi sistemis cvlile-

bebis kontrolis SesaZleblobas 

bunebriv  da winaswarmetyvelur ma-

nerebSi.  

interfeisis magaliTebiT, romelTa 

daxmarebiT realizdeba interaqtivoba 
kompiuterul saswavlo garemoSi, warmoad-

gens: klaviatura, Taguna, xelTaTmanebi, 

planSeti, azris amomcnobi sistemebi, mxed-

velobis mimarTuleba da masTan dakavSire-

buli virtualuri warmodgenebi, romlebic 

programuli saSualebebiT warmoiqmneba. 

virtualuri realobis teqnologiis 

ganviTareba virtualuri garemos inter-

aqtivobis maRal xarisxis SesaZleblobas 

qmnis. swored interaqtivoba warmoadgens 

ZiriTad gasaRebs, adamiani-manqana inter-

feisis efeqturobis da SesaZleblobebis 

dasaxasiaTeblad. rac ufro maRalia 

sistemis  modelirebuli samyaros inter-

aqtivoba,  miT meti parametrebis cvlileba 

SeiZleba subieqtis mier Tavisi saqmianobis 

procesSi. 

virtualur garemoSi aris Sesa-

Zleblobebi modelirebuli samyaros yve-

la elementze  zemoqmedeba bunebrivi saxiT 
ganxorcieldes. virtualur garemoSi imer-

siuli interfeisis ZiriTadi Rirebulebaa 

– adamianis Secnobad sensorul da Sems-

rulebel  sistemebSi interaqciis gacnoba, 

misi modelirebuli garemos elementebTan 

uSualo zemoqmedebiT Sualeduri opera-

ciebis gareSe, romelSic CarTulia logi-

kuri da enobrivi konstruqtebi. 

idealuri samyaros transformacia vir-

tualur realobaSi da realuri samyaros 

Tvisebebi virtualuri samyaros Tvisebeb-

Si, adamianis Carevis gareSe xorcieldeba, 

rac ukanasknels aTavisuflebs rTuli 

sivrcobriv-droiTi gardaqmnebis opera-

ciebisagan. xelovnuri samyaro SeiZleba 

moewyos translatoris daxmarebiT, opera-

toris dinamikuri Tvisebebis mdgomareobis 

qveS. aseve ixsneba sxva fsiqologiuri da 

fsiqofiziologiuri SezRudvebic. 

imersiuli interfeisis gansakuTrebu-

li saxea sistemebi inducirebuli virtu-

aluri garemoTi, romelSic operatoris 

mier CatvirTuli virtualuri realoba  

ramdenadme miaxloebulia relur gare-

mosTan. inducirebuli virtualuri gare-

mo warmodgens ukukavSiris matarebels 

da maTSi movlenebi modelirdeba ara ab-

straqtuli scenarebis mixedviT, aramed 

dakavSirebulia realuri materialuri 

sferos movlenebTan. marTvis sistemebis 

muSaobis zogad sqemas emateba virtualuri 

garemos rekonstruqciis faza. rekonstruq-

cia xorcieldeba informaciis ori saxis 

safuZvelze: apriori – obieqtebis da gar-

emomcveli garemos modelebze da apaster-

ioruli - fizikuri sistemidan moxvedri-

li.  srulad iqmneba samarTavi sistemis 

obieqtebis mdgomareoba. operatorma in-

formaciuli gadawyvetilebebis  misaRe-

bad inducirebuli virtualuri garemodan  

SeiZleba amoiRos yvela saWiro saSuale-

bebi. inducirebuli virtualuri garemos 

teqnologiebi  perspeqtiulia distanciu-

ri marTvis sistemebisaTvis. inducirebuli 

virtualuri garemos teqnologiebis praq-

tikuli gamoyenebis magaliTebi cnobilia 

kosmonavtebis mosamzadeblad orbitalur 

sadgurebze muSaobisaTvis.

kiTxvebi codnis SemowmebisaTvis

1.	 ra aris inJinruli fsiqologiuri 

daproeqteba? 

2.	 raSi mdgomareobs inJineruli 

fsiqologiuri   daproeqtebis sinTe-

zuri midgomis Taviseburebebi? 

3.	 ra aris sistemuri midgoma? 

4.	 daasaxeleT informaciuli modelebis 

mimarT ZiriTadi moTxovnebi. 
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5.	 ra moTxovnebs unda akmayofilebdes 

informaciis asaxvis saSualebebSi ga-

moyenebuli koduri niSnebi? 

6.	 raSi mdgomareobs feradi kodirebis 

gamoyenebis specifika? 

7.	 daasaxeleT mxedvelobiTi informaci-

is organizaciis xerxebi, romlebic 

uzrunvelyofen aRqmis gaumjobesebas. 

8.	 ra SemTxvevebSi gamoiyeneben infor-

maciis gamomxatvel smeniT saSuale-

bebs? 

9.	 ra moTxovnebs unda akmayofilebdes 

gamafrTxilebeli xmovani signalebi? 

10.	raSi mdgomareobs informaciis 

gavrcelebaSi taqtiluri saSuale-

bebis gamoyenebis specifika? 

11.	moitaneT marTvis organoebis klas-

ifikacia. 

12.	moiyvaneT adamianis stereotipul 

moZraobaze dafuZvnebuli  marTvis 

organoebis daproeqtebis magaliTebi. 

13.	romeli SedarebiT aucilebeli kri-

teriumebis mixedviT daproeqtdeba 

operatoris samuSao adgili? 

14.	ra aris operatoris saimedooba? 

15.	CamoTvaleT operatoris saimedobis 

ZiriTadi maCveneblebi da mogveciT 

maTi mokle daxasiaTeba. 

16.	romeli faqtorebi uzrunvelyofs op-

eratoris Sromisunarianobas? 

17.	ra aris virtualuri realoba? 

18.	ra aris virtualuri realobis sistema? 

19.	ra aris inducirebuli virtualuri 

garemo? 

20.	ra aris interfeisi? 

21.	aRwereT prototipirebis procesi. 

22.	CamoTvaleT evristikuli Sefasebis 

meTodSi gamoyenebuli kriteriumebi. 

23.	aRwereT baraTuli daxarisxebis meTo-

di, misi upiratesobebi da SezRudvebi.

Temebi jgufuri diskusiisaTvis

1.	 rogor uzrunvelyofT “adamiani-manqa-

na” sistemaSi eqstremaluri pirobebi-

sas operatoris saqmianobis saimedoo-

bas? 

2.	 gaanalizeT marTvis distanciuri 

sistemis sainJinro-fsiqologiuri 

problemebi, virtualuri garemos 

modelirebis principebiT. 

3.	 SeadgineT mobiluri telefonisaTvis 

sakontrolo furceli da konkretu-

li aparatisaTvis gaakeTeT analizi. 

sareferato Temebi

1.	 inJinruli fsiqologiuri dapro-

eqtebis arsi da Taviseburebebi. 
2.	 informaciis organizaciuli xerxebi, 

maTi saxeebi da specifika. 
3.	 marTvis organoebis klasifikacia da 

kriteriumebi. 
4.	 „adamiani-operatoris“ saqmianobaSi 

saimedooba da misi ganmsazRvreli
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