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ergonomika mewarmeobaSi

mokle Sinaarsi

 13.1. ergonomikis ZiriTadi mimar-
Tulebebi mrewvelobaSi

 13.2. mrewvelobis mecnierul-te-
qnologiuri intensifikacia da efeqtiano-
ba ergonomikur daproeqtebaSi

 13.3. feris roli  ergonomikur 
daproeqtebaSi

 13.4. mrewvelobis nakeTobebisa da 
saproeqto gadawyvetilebebis ergonomiku-
ri Sefasebis meTodebi

13.1. ergonomikis ZiriTadi 
mimarTulebebi mrewvelobaSi

axal teqnologiebTan dakavSirebiT 

miRebuli ergonomikis udidesi warmatebe-

bi zogjer aWarbebs teqnikis tradiciuli 

mimarTulebebiT Catarebul gamokvlevebs. 

axali teqnologiebi nawilobriv moicavs 

pirvelad meqanizaciebs, nawilobriv avtom-

atizacias da a.S. arsebobas ganagrZobs 

konveierebi pirveladi gamocemis saxiT. 

iqmneba samuSao adgilebi maRalkvalifi-

ciuri da xeliT monotonuri operaciebis 

Semsrulebeli muSakebisaTvis. araa gasak-

viri is, rom XXI saukuneSi adamianis efeq-

tianobaSi mimdinareobdes ergonomikuri 

daproeqtebis kvlevebi. 

erTi amerikuli firmis ergonomistebma 

Caatares adamianis organizmis sayrden-ma-

moZravebeli organoebis gamokvleva niC-

biT Tovlis wmendis procesSi. aRmoaC-

ines, rom Cveulebrivi grZeltariani niCabi 

muSaobisas anatomiuri da biomeqanikuri 

TvalsazrisiT iwvevs adamianis sxeulis 

araswor mdgomareobas. es ki uaryofiTad 

moqmedebs, upirveles yovlisa, xerxemalze. 

amis safuZvelze SemuSavebuli iqna niCbis 

axali modeli. moxrili tari agrZelebs 

saxelurs, amokecili piri aiolebs tvir-

Tis gadaadgilebas, amcirebs daRlilobas. 

axali formis niCabi pasuxobs   S-formis 

xerxemlis samuSao moTxovnebs, uzrunve-

lyofs yvela wertilis amortizacias da 

icavs dazianebisagan. moxrili tari  aseve 

minimumamde amcirebs zurgis meqanikur 

datvirTvas da gadanawildeba fexis sax-

srebze. 

Tanamedrove mrewvelobaSi ergonomikis 

ZiriTadi mimarTulebebia: 

	¾ samrewvelo nakeTobebi, danadgarebi, 

teqnikuri sistemebi; 

	¾ sawarmoo procesebi;.

	¾ sawarmoo samuSao garemo; 

	¾ adamianebis usafrTxoeba da janmrTe-

lobis SenarCuneba. 

ergonomika CarTulia globaluri amo-

canebis gadawyvetaSi. is did efeqts iZleva 

yvela mimarTulebiT. XXI saukunis teqnol-

ogiebma unda daakmayofilos adamianis Zir-

iTadi ergonomikuri moTxovnilebebi. 

samrewvelo nakeTobebis da sisteme-

bis analizi aCvenebs, rom ergonomistebi 

wyveten Semdeg sakiTxebs: 

	¾ danadgarebis, sistemebis, sawarmoo 

garemos Tu romeli maxasiaTeblebi 

gansazRvraven personalis muSaobis 

efeqtianobas; 

	¾ rogoria adamianis Sromisunarianobis 

TiToeuli faqtoris SedarebiTi mniS-

vneloba. sistemis eqsploataciisas 

TiToeuli faqtori ra xarisxiT aris 

pasuxismgebeli; 

	¾ -ra gavlenas axdens adamianis Sromis-

unarianobaze am faqtorebis kombini-

rebulad zemoqmedeba; 

	¾ rogoria adamianis Sromiunarianobis 

fizikuri da fsiqologiuri faqtore-

bis optimaluri maCveneblebi;  
	¾ ra gavlenas axdens stresi danadgare-

bis efeqtian gamoyenebaze; 

	¾ rogor realizdeba ergonomikuri 

moTxovnebi sistemis an danadgarebis 

konstruqciebSi; 

	¾ ra saxisaa personalTan dakavSirebu-

li moTxovnebi da SezRudvebi; 

	¾ adamianis saqmianobis xarisxis da 
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rentabelobis ra dones unda velo-

deT sistemis konstruqciis ergonomi-

kuri gadawyvetis Sedegad; 

	¾ rogor SeiZleba konstruqtorma 

sistema Seafasos personalis Tval-

sazrisidan gamomdinare.

mravali qveynis ergonomistebis mier 

Seiswavleba samuSao procesebi konveierul 

xazebze. dReisaTvis pirveli rigis amo-

canas warmoadgens nakadur-konveieruli 

mrewvelobis is amocanebi, romlebic uz-

runvelyofen Sromis maqsimalur uwyveto-

bas da Semsruleblis Sromisunarianobis 

individualur gamovlinebas. am mizniT 

tardeba konveieruli xazebis, danad-

garebis da instrumentebis ergonomikuri 

gamokvlevebi, agreTve samuSao adgilebis 

sivrcobrivi dagegmareba.

ergonomika iqca Sveduri firmis “VOL-
VO”-s teqnikur-ekonomikuri politikis 

Semadgenel nawilad, dawyebuli warmoebis 

organizaciidan, damTavrebuli saboloo 

samrewvelo produqciis gamoSvebiT. “VOL-
VO”-s saavtomobilo qarxnebSi konveieri 

avtomobilebs gadaadgilebs erTi samuSao 

adgilidan meoreze, nakeToba advilad Se-

mobrundeba 90o-iT, raTa muSam moxerxebu-

lad Caataros operacia. mas aucilebeli 

detalebi avtomaturad miewodeba. ameriku-

li saavtomobilo korporaciaSi “GENER-
AL MOTORS”-i warmoadgens moZrav siste-
mas, romelic mowyobilia ergonomikur 

moTxovnaTa Sesabamisad. avtomobili dgas 

xis planSetze, muSebi avtomobilTan er-

Tad gadaadgildebian da ara konveieris 

kvaldakval Tan  axorcieleben awyobiT 

samuSaoebs. TiToeuli samuSao brigada da-

kompleqtebulia ara nakleb aTi kaciT.

mrewvelobis bevr dargSi ergonomikuri 

samuSaoebi sruldeba sawarmoo danadgare-

bis teqnoologiur da organizaciul aR-

Wurvilobaze. norvegieli ergonomistebis 

mier Seqmnili samuSao adgili (sistema 

“ergonomi”) ergonomikis TvalsazrisiT iT-

vleba idealurad. samuSao adgilis elemen-

tebi SeiZleba gamoyenebuli iqnes calkec: 

savarZeli, magida, damatebiTi mowyobi-

lobebi. es sistema gamoiyeneba eleqtro-

nul, eleqtroteqnikur da mrewvelobis 

sxva dargebSi asawyob-samontaJo samuSaoe-

bis Semsrulebeli muSebisaTvis. maTi mod-

ificireba da regulireba SesaZlebelia 

Sesasrulebeli operaciebis Sesabamisad 

nebismieri mimarTulebiT sivrceSi, rac qm-

nis muSaobis optimalur pirobebs.

idealuri samuSao adgilebi arc ise 

bevria, xdeba maTi da sawarmoo procese-

bis gaumjobeseba. indoeli ergonomistebis 

mier ganxorcielda fotoamkrebi manqanis 

“alfakomis” (modeli K-11) samuSao adg-

ilebis kompleqsuri gamokvleva. samuSao 

adgilis Sesafaseblad anTropologiuri 

moTxovnebis gaTvaliswinebiT damuSavda 

Sesadarebeli sami varianti moZraobebze 

da pozebze,  erTi da igive operaciebis 

Sesrulebisas sxvadasxva variantebis dros 

axali kompleqtaciiT samuSao garemo Sem-

cirda 14-20 wuTiT. 

dRes Zneli warmosadgenia qvanaxSiris 

mrewveloba Sromis da manqana-danadgarebis 

ergonomikuri gamokvlevebis gareSe. aseTi 

ergonomikuri gamokvleva Catarda avstra-

liaSi, romelic meSaxtis zurgis tkivi-

lebs ikvlevda. Sedegad Seicvala xeliT 

Sesasrulebeli operaciebis saSualebebi 

da Seiqmna profesiuli momzadebis axali 

programa. am proeqtis realizaciam misca 

weliwadSi 157 000 aSS. dolaris ekonomia.

ergonomikuri gamokvlevebis da da-

muSavebis tipur obieqtebs energetikaSi, 

transportSi, qimiur mrewvelobaSi da 

mrewvelobis sxva dargebSi  marTvis avtom-

atizirebuli sistemebi warmoadgens. qimi-

uri qarxnis („International Chemical Industries 
Mond Divizion”) daproeqtebisaTvis mowveuli 

iyvnen ergonomistebi samedicino insti-

tutidan. proeqtze daixarja 200 kac/dR. 

maTi interesis sfero iyo: sadispeCero pun-

qtis da operatorebis samuSao adgilebis 

daproeqteba; “adamiani-manqana” sistemis 

funqcionirebis saimedooba; saTavsoSi 

mikroklimati da xmauri, sadac ganlage-

bulia reaqtorebi, sadispeCero punqtis 

ganaTebis sqema; sawarmoo instruqciebi; 

sakontrolo rukebis damuSaveba da gafor-

meba; profesiuli momzadebis teqnikuri sa-
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Sualebebi da sxv.

sadispeCero punqtis proeqti uzrun-

velyofs personalis efeqtian, usafrTxo 

da moxerxebul samuSao pirobebs. ergono-

mistebi cdiloben daaproeqton SedarebiT 

iafi da saukeTeso qarxnebi. 

atomur eleqtrosadgurebze (aes) avarie-
bi gamowveuli iyo marTvis avtomatizire-
buli marTvis sistemebis da danadgarebis 
konstruqciuli naklovanebebiT. Cernobi-

lis (ruseTi) da „sami milis daSorebis kun-
Zulebis“ (aSS) avariebis Semdeg aSS atomuri 
energiis gamoyenebis regulirebis da adami-
aniseuli faqtorebis erToblivma komisiam 
SeimuSava ergonomikuri programa dapro-

eqtebaSi aseTi problemebis salikvidaciod. 
amerikeli ergonomistebis mier Seiqmna mTe-

li rigi fundamenturi ergonomikuri doku-
mentebi marTvis da samuSao adgilebis swori 
organizaciis Sesaxeb; signalizaciis da 
avariuli sistemis daproeqtebis; aseve aes-
is integrirebuli komunikaciebis Sesaxeb. 
aSS aes-ze momxdarma avariam didi sazoga-
doebrivi debatebi gamoiwvia did britaneT-

Si imis Sesaxeb gagrZelebuliyo Tu ara am 
sistemebis mSenebloba an funqcionireba.  
debatebSi monawileobas iRebdnen ergono-
mistebic. atomuri energetikis usafrTxoe-

ba warmoadgens skandinaviuri qveynebis saz-
runavsac, radganac fineTsa da SveicariaSic 
funqcionirebs atomuri eleqtrosadgurebi, 
ris gamoc  erToblivi RonisZiebebi xor-
cieldeba atomuri energiis usafrTxod gam-
oyenebis mizniT.

sawarmoo danadgarebis uaxles Tao-

bas kompiuteruli sistemebi warmoadgens, 
romelmac Zireulad Secvala warmoebaSi 
adamianebis muSaobis da funqcionirebis 
xasiaTi. yovelive amis Sedegad warmoiqmna 
axal teqnologiebisadmi adamianis damok-
idebulebis problema e.w. moqnil sawarmoo 
procesebTan (msp). msp-s ZiriTad Semadgenel 
nawils warmoadgens  avtomatizirebuli 
daproeqtebis da inJinrebis samuSao adg-

ilebis avtomatizacia. adamiansa da manqanas 
Soris funqciebis gadanawileba gansakuTre-

biT zustad daproeqteba sensomotorul 
CvevebTan damokidebulebaSi.

ergonomikur gamokvlevebSi saintere-

so mimarTulebad SeiZleba CaiTvalos ada-
mianis da robotis urTierTqmedeba, maTi 
erToblivi saqmianobis efeqtianobis Tav-

iseburebebi. mniSvnelovan yuradRebas imsax-
urebs robotebis konstruqciebi, adamiansa 
da robots Soris funqciebis gadanawileba. 
gamokvlevebma aCvena rom, robotebTan us-
afrTxo muSaobisTvis gaTvaliswinebuli 
unda iqnes Semdegi moTxovnebi:

	¾ saavario mowyobilobebi unda ganTavs-

des xelmisawvdom da mosaxerxebel 
adgilze;

	¾ SeirCes programirebis dabali siCqa-
reebi;

	¾ roboti ganTavsdes iseTi saxiT, rom 
gaSvebamde davrwmundeT samuSao zona-
Si adamianebis aryofnis Sesaxeb;

	¾ muSaTa jgufis wevrebs Soris infor-
maciis erTmniSvnelovani gacvlis uz-
runvelyofa, verbalur signalebze da 
Jestebze damokidebulebiT;

	¾ gaTvaliswinebuli iqnes momuSaveTa 
damatebiTi dacva, e.i. arsebobdes ada-
miani, romelic nebismier dros ganax-
orcielebs avariuli saqmianobis Se-
Cerebas;

	¾ personalis momzadeba imisTvis, rogor 
gamoixsnas robotis mier daWerili Ta-

namSromeli.
robototeqnikuri kompleqsebis kon-

struqtirebisas agreTve xdeba ergonomiku-
ri amocanebis gadawyveta, romlebic moicavs 
mis panelebs, monitors, marTvis organoebs, 
signalebis gadamrTvel mowyobilobebs; 
warmoebaSi samuSao adgilebis garemos or-
ganizacias. muSebis profesiul momzadebaSi 
Sedis samuSao funqciebis gacnoba dubli-

rebul da aucilebel pirobebSi. calke Ses-
wavlis sferoa adamianTa damokidebuleba 
samuSaosadmi da samuSaoTi TviTkmayofile-

ba. mrewvelobis warmoebaSi robototeqni-
kis mimarTulebis inJinerTa saerTaSoriso 
organizaciaSi  Seiqmna teqnikaSi adamianis 
faqtoris Semswavleli specialuri  teqni-
kuri komiteti. am komitetis mier Catarebul 
simpoziumebze ganixileba robototeqnikis 
ergonomikuri problemebi.
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organizaciebis yoveldRiur muSaoba-

Si CamoTvlili teqnikisa da informaciuli 
teqnologiebis gamoyeneba amcirebs muSa-mo-
samsaxureebs Soris gansxvavebebs.

organizaciaSi avtomatizirebuli 
sistemebis realizaciisaTvis ergonomikuri 
gamokvlevebi aucilebelia ganxorcieldes 
Semdeg sferoebSi: 

	¾ funqciebis gadanawileba adamiansa da 
manqanas Soris;

	¾ egm-is aparatuli da programuli sa-
Sualebebi;

	¾ avejis SerCeva da konstruqciuli gad-
awyveta;

	¾ samuSao adgili da sawarmoo garemo;
	¾ usafrTxoeba;
	¾ samuSao struqtura;
	¾ aucilebeli Cvevebis gansazRvra;
	¾ swavlebis meTodis damuSaveba;
	¾ SefasebaTa meTodebis damuSaveba.
SeiZleba Camoyalibdes is ZiriTadi kiTx-

vebi, romlebzec pasuxebi unda gascen ergon-
omistebma momsaxurebis teqnikuri mowyobi-
lobebis konstruqciuli gamoyenebisas, esaa:

	¾ teqnikuri momsaxurebis ra xerxebiT da 
meTodebiT aRmocndeba mwyobridan ga-
mosuli elementi?

	¾ romeli gadawyvetileba (magaliTad 
inteleqti, varjiSi da a.S) gamoavlens 
gaumarTaobas? rogor da ra xarisxiT?

	¾ mowyobilobebis romeli fizikuri max-
asiaTeblebi (feradi kodirebuli gam-
tarebi, danadgarebis aRWurva, sacde-
li wertilebis dajgufeba) aadvilebs 
gaumarTaobis gamovlenas?

	¾ rogor xdeba im piris SerCeva, vinc ga-
moavlens gaumarTaobas? ra individu-
aluri TvisebebiT xasiaTdebian aseTi 
adamianebi?

	¾ rogori unda iyos mowyobilobis kon-
struqcia, romelSic advilad SesaZle-

beli iqneba gaumarTaobis aRmoCena?
	¾ rogor SeiZleba ganxorcieldes prof-
momzadeba gaumarTaobis aRmosaCenad?

	¾ ra saxiTaa mizanSewonili informaciis 
mowodeba teqnikuri momsaxurebisaTvis?

	¾ rogor da ra moTxovnebs unda akmayo-
filebdes diagnostikis damxmare sa-

Sualebebi, romlebic arsebiTad daex-

mareba specialistebs saqmianobisas?
aranakleb rTuli da aucilebelia pro-

gramuli uzrunvelyofis sistemebis teqni-
kuri momsaxurebis problemebis gadawyveta. 
magaliTad, kosmosuri xomaldis „apolonis“ 
teqnikuri uzrunvelyofa 600 mln dolari 
dajda. is Seqmnes msoflios saukeTeso pro-
gramistebma. isini muSaobdnen or jgufad, 
romlebic amowmebdnen erTmaneTs. miuxeda-
vad amisa, Secdomebis umravlesoba teqnikur 
momsaxurebaze modioda.

adamianis saqmianobaSi teqnikis gam-

oyeneba da momsaxureba, instruqcia maTi 
moTxovnilebebis Sesabamisad - ergonomikis 
amocanas warmoadgens. samwuxarod, praqti-
kaSi instruqciebs xSirad adgens is, vinc am 
saqmes ar icnobs. es samuSao ara marto sapa-
suxismgebloa, aramed xelovnebacaa.

saWiroa naTlad warmovidginoT adami-
anTa is kontigenti, visTvisac saWiroa in-
struqcia: maTi ganaTlebis done, motivacia 
da gamocdileba. moqmedebis ganxorcieleba 
im TanmimdevrobiT unda aiRweros, rogorc 
unda Sesruldes realurad. instruqciebis 
Sedgenisas guldasmiT unda SeirCes sity-
va da winadadebis struqtura, romlebic 
gansazRvraven mis efeqtianobas. aseve wina-
dadeba unda iyos martivi da gasagebi. re-
komendaciebi advilad damaxsovrebadi, Tu 
gadmocemulia aqtiuri formiT. mag: „saxur-
avi magrdeba WanWikebiT“ ukeT aRiqmeba da 
damaxsovrebadia, vidre instruqcia pasiur 
formaSi „saxuravi unda damagrdes WanWikiT“.

ubeduri SemTxvevebi, tramvebi da 
sistemis cudi funqcionireba - esaa im prob-
lemebis sismptomebi, romelTa gadawyvetas 
esaWiroeba kvalificiuri ergonomisti. 
sawarmoo tramvebis ZiriTad mizezebs war-
moadgens: mouxerxebeli poza, erTsaxovani 
moZraobebi da a.S. 

meqanizaciasa da avtomatizaciasTan da-
kavSirebuli tramvebis simravle gvegona 
gamoasworebda SromiTi saqmianobis mdgo-
mareobas, magram es ase ar moxda. am prob-
lemis gadasawyvetad organizebuli brZola 
mimdinareobs SveciaSi, avstaliasa da aSS-
Si. 1984 w. SveciaSi gamoica kanonmdebloba 
„dekreti Sromis pirobebis da samuSao pozis 
Sesaxeb“, romelSic naTqvamia, rom samuSao 
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ise unda daproeqtdes, rom aucileblo-

bis gareSe ar moxdes adamianis gadaRla da  
SromiTi saqmianobisas man Tavisuflad imoZ-
raos da Seicvalos poza. 

germaneli mecnierebis mier damuSavda 
Sromis pirobebis analizis ergonomikuri 
meTodika. masSi gamoyenebuli iqna eqspert-
Ta jgufebis mier 4000 samuSao sistema. am 
meTodikiT miRweuli iqna ergonomikuri Se-
fasebis maRali xarisxi. TiToeul samuSao 
sistemaSi Sedioda 216 pozicia, romelebic 
Setanili iyo monacemTa bazaSi. mas xSirad 
iyeneben ergonomikuri problemebis  da amo-
canebis gadawyvetisas. 

aSS  prezidenti, yovelwliurad TiToeu-

li dargidan  saqmianobaSi maRali maCven-
eblebis miRwevisaTvis   warmomadgenels 
gadascems umaRles nacionalur jildos. 
warmatebuli firmis gamosavlenad Seqmnil-

ia 7 blokiani sistema 33 kriteriumiT. esenia: 
1.	 marTva;
2.	 informacia da analizi; 
3.	 xarisxis dagegmvis sistema; 
4.	 adamianuri resursebis gamoyeneba; 
5.	 nakeTobis sawarmoo procesSi da mom-

saxurebisas xarisxis uzrunvelyofa; 
6.	 xarisxobrivi maCveneblebi; 
7.	 mwarmoeblis xelovneba emsaxuros 

momxmarebels. 
    specialistebma gamoikvles, rom krite-

riumebi, romlebic dakavSirebulia ergono-
mikasTan, Seadgens 42%-s, xolo dizainTan, 
sociologiasTan da socialur fsiqologi-

asTan 50%-mde swevs  mis mniSvnelobas. amde-
nad, rodesac mrewveloba da ergonomika ori-
entebulia momxmareblis moTxovnebze, misi 
efeqtianoba maRldeba da sabolood igebs 
rogorc dargi, aseve momxmarebeli.   

13.2. mrewvelobis mecnierul-
teqnologiuri intensifikacia 
da efeqtianoba ergonomikur 

daproeqtebaSi 

socialur-ekonomikuri ganviTarebis 
daCqarebaSi, gansakuTrebuli roli unda 
Seasrulos ekonomikis gadayvanam intensiuri 
ganviTarebis bazaze da sawarmoo potencia-
lis srulad gamoyenebam. ekonomikis intensi-

fikacia, misi efeqtianobis gadideba praqti-
kulad imas niSnavs, rom warmoebis Sedegebi 
ufro metad izrdebodes, vidre misi danaxar-
jebi. amasTan warmoebis moculoba unda matu-
lobdes bunebrivi, materialuri da SromiTi 
resursebis ukeT gamoyenebis gziT. 

mrewvelobaSi mecnierebisa da teqnikis 
didi mniSvneloba aixsneba Semdegi mizezebiT: 

	¾ axali, maRalefeqtiani teqnikis, re-

sursdamzogi teqnologiis bazaze Sei-
Zleba mivaRwioT erovnuli Semosav-

lebis da Sromis nayofierebis zrdis 
tempebis daCqarebas; 

	¾ mecnierebis da teqnikis miRwevebis gam-
oyenebiT, raTa gadiddes warmoeba, gaum-
jobesdes sazogadoebrivi moxmarebis 
saqonlis xarisxi da asortimenti. 

	¾ saerTaSoriso ekonomikuri TanamS-

romlobis Semdgomi ganmtkiceba da 
efeqtianobis amaRleba, eqsportisa 
da importis struqturis gaumjobese-

ba mniSvnelovnad damokidebulia 
mecnierul-teqnikuri da inovaciuri te-
qnologiebis danergvaze mrewvelobaSi. 

mecniereba waroadgens uSualod sawar-
moo Zalas. igi  sawarmoo Zalad iqceva maSin, 
roca xorcs Seisxams manqanebSi, warmoebis 
meTodebSi, meqanikur, qimiur, biologiur da 
sxva teqnologiur procesebSi. es sqema Sei-
Zleba ase warmovidginoT: samecniero insti-
tutebSi warmoiSoba fundamenturi mecnieru-
li ideebi, romlebic gaivlis ra dargobrivi 
daproeqtebis institutebs, xels uwyobs ax-
ali, ufro srulyofili manqanebis da mowyo-
bilobebis  gamoCenas. maT konstruqciebSi ki 
gamoyenebulia axlad aRmoCenili fizikuri, 
qimiuri da sxva principebi da kanonzomier-
ebebi. mecniereba-teqnika- mrewveloba es 
aris arsebiTi wre, romlis warmatebul fun-
qcionirebas  didi mniSvneloba aqvs mrewve-
lobis mier konkurentunariani produqciis 
gamoSvebasa da  realizaciaSi.

ergonomikuri daproeqteba samrewve-

lo produqciis xarisxis gaumjobesebaSi 
mniSvnelovan rols asrulebs. produqtis 
ergonomikuri da esTetikuri Tvisebe-

bi warmoadgens misi konstruqciuli, te-

qnologiuri Taviseburebebis Sedegs, ufro 

metic meqanikuri, qimiuri, eleqtronuli 
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da sxva Tvisebebis Sedegs, romelTaganac 

iwarmoeba produqti. es sakiTxebi naTe-

lia, Tumca ekonomikur literaturaSi jer 

kidev ara aris gaSuqebuli  produqtis 

saxmar RirebulebasTan mimarTebiT .
produqtis saxmari Rirebuleba war-

moadgens rogorc warmoebis miznis, aseve 

misaRwevi efeqtis winaswar ganmsazRvreli 

Tvisebebis erTobliobas ramdenad aris 

es urTierTdakavSirebuli produqtis er-

gonomikur da esTetikur TvisebebTan?  

magaliTad, manqanaTsamSeneblobis nawar-

misaTvis. misi esTetikuri Tvisebebi rig 

SemTxvevebSi ver gansazRvravs konkuren-

tunarianobas msoflio bazarze.
es sakiTxebi literaturaSi jer kidev 

ar aris mkafiod asaxuli. amave dros marT-

vis axali meTodebi, sabazro urTierTo-

bebze gadasvla ekonomikur praqtikaSi  um-

Tavresad miiCnevs orientirebad produtis 

TvisebaTa iseT erTobliobaze, romelic 

aucileblad hpovebs momxmareblis gamox-

maurebas. sabazro urTierTobebis warmo-

Soba da ganviTareba migviyvans produqciis 

mravalferovnebis, sayofacxovrebo sferos 

raodenobrivi maCveneblebis zrdasTan. 

aseT pirobebSi ergonomikuri da esTetiku-

ri Tvisebebi aucileblad gaxdeba moxmare-

bis obieqtis ufro naTel maxasiaTeblebad.   

progresuli teqnologiebi da ergonomi-
kuri daproeqteba saSualebas iZleva gamovuS-
vaT ufro mwarmoebluri, saimedo da msoflio 
bazarze didxans moqmedi konkurentunariani 
manqanebi, mowyobilobebi, xelsawyoebi, sazo-
gadoebrivi moxmarebis saqoneli. 

mrewvelobaSi ganasxvaveben ergonomi-

kuri donis cnebas da damzadebuli pro-

duqciis xarisxis cnebas. ergonomikuri 

done asaxavs produqciis safuZvelSi moq-

ceuli mecnieruli ideis siaxlis xarisxs.  

produqciis xarisxi nawarmis TvisebaTa 
erTobliobaa, romelic konkretul pirobeb-
Si gviCvenebsmomxnareblis mier misadmi way-
enebuli moTxovnebis dakmayofilebis dones. 
mis samomxmareblo Tvisebebs. 

xarisxi farTo gagebiT gulisxmobs te-
qnikis Tanamedrove msoflios donisadmi Ses-
ebamisobas. swored es kriteriumia gadamwyve-

ti nawarmisaTvis xarisxis miniWebisaTvis. 
produqciis xarisxze moqmedi faqtore-

bia: 
	¾ Sromis iaraRebis srulyofa. axali, 
ufro mwarmoebluri manqanebis, mowyo-
bilobebis, instrumentebis Seqmna da 
danergva; 

	¾ teqnologiuri procesebis srulyofa 
da danergva; 

	¾ Sromis sagnebis, maTi asortimentis 

srulyofa, masSi nedleulis da ma-

salebis progresuli saxeobebis gam-

oyeneba. 

miuxedavad produqciis TvisebaTa 
mravalsaxeobisa, samrewvelo produqciis 
xarisxis maCvenebelTa sistema SeiZleba da-
vajgufoT Semdegnairad:  

 1). sawarmoo  teqnologiuri, romelSic 
Sedis xangamZleoba, saimedoba,remontisadmi 
moxerxebuloba, teqnikuri done, esTeTikuri 
da ergonomiuli maCveneblebi. 

2). saeqsploatacio maCveneblebi, ro-

melSic Sedis Sromatevadoba, masalateva-

doba da sxva konstruqciul-teqnologiuri 
maCveneblebi. 

produqciis ergonomikuri donis 
formireba, misi gasvla mowinave msoflio mi-
jnebze damokidebulia mecnierebze, ergono-
mistebze, gamomgoneblebze, sacdel-eqsperi-
mentuli samsaxurebis muSakebze, romlebic 
axal nimuSebs qmnian. aranakleb mniSvnelo-

vania inJinrebis, teqnikosebis, ostatebis, 
muSebis da sxva sameureo muSakebis roli,  
romlebic monawileoben, raTa maqsimaluri 
ukugebiT gamoyenebuli iqnes Tanamedrove 
sawarmoo potenciali da miRweuli iqnes 
konkurentunariani produqciis warmoeba. 
        

13.3. feris roli  ergonomikur 
daproeqtebaSi

yvela epoqas Taviseburad esmoda feri. 
feriT azrovneba araa martivi. is iyo da aris  
adamianis cxovrebis gamoxatuleba. sazoga-
doebis ganviTarebasTan erTad TandaTano-

biT feris uSualo aRqma ufro racionaluri 
da inteleqtualuri gaxda.

 feriTi Semecnebis sistema xels uwyobs, 
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rogorc mxatvrul-ferweruli procesis, 
aseve ergonomistis saqmianobis warmatebas.

feri optikuri diapazonis eleqtromag-

nituri gamosxivebis xarisxobrivi subieqtu-
ri maxasiaTebelia da ganisazRvreba fsiqo- 
fiziologiuri faqtorebiT. adamianis mier  
feri aRiqmeba speqtruli SemadgenlobiT, 
ferisa da sikaSkaSis kontrastze mimdebare 
sinaTlis wyarosTan da ara mnaT sagnebTan 
damokidebulebis mixedviT.

feri farTod gamoiyeneba, rogorc adami-
anis yuradRebis marTvis saSualeba. swored 
am kuTxiT metad sainteresoa misi gamoyene-
ba ergonomikaSi. feris aRqmis fsiqologia 
xsnis, Tu ratom da romeli ferebis Sexameba 
moqmedebs adamianis aRqmaze da emociebze. 
ferebis Sexamebis xelovnebas koloristi-

kas uwodeben.
arsebobs ramodenime feris skala, rom-

lebic xelsayrelia sxvadasxva dargSi gamo-
sayeneblad. feris gasazomad iyeneben kol-

orimetrs da speqtofometrs. praqtikaSi, 
mrewvelobaSi da poligrafiaSi gamoiyeneba 
ferebis atlasi.

mxedvelobis mier subieqturad aRqmu-

li gamosxivebis feri damokidebulia mis 
speqtrze, adamianis fsiqofiziologiur md-
gomareobaze  (gavlena aqvs: fonis Suqs, fers, 
mxedvelobis adaptacias)  da individualuri 
Tvalis specifikur Tvisebebze ( daltonizmi).

ganasxvaveben aqromatul  (TeTri, nac-
risferi, Savi) da qromatul ferebs.

”feris” gagebas ori mniSvneloba aqvs: is 
SeiZleba miekuTvnebodes, rogorc fsiqolo-

giur SegrZnebas gamowveuls Suqis arekvliT 
raime obieqtidan (forToxlidan - narinjis-

feri), aseve SeiZleba iyos Suqis wyarosaTvis 
erTmniSvnelovani maxasiaTebeli .  zogierTi 
feris saxelwodeba ubralod  ”ara arsebobs” 
magaliTad, araa nacrisferi, yavisferi Suqi. 

feris SegrZneba warmoiqmneba tvinSi ada-
mianis an  romelime cxovelis baduris re-
ceptorebis feris mgrZnobiare ujredebis 
kolbebis aRgznebiT an damuxruWebiT. feris 
kargi aRqmisaTvis saWiroa sakmarisi ga-

naTeba an sikaSkaSe.  yoveli feris SegrZneba 
adamianSi SeiZleba iyos warmodgenili sami 
feris jamis SegrZnebiT (e.w. ”feris mxedve-

lobis samkomponentiani Teoria”). dadgenil-

ia, rom qvewarmavlebs, frinvelebs da zog 
Tevzs aqvT ufro farTo SegrZnebiTi optiku-
ri gamosxivebis areali, isini aRiqvamen speq-
tris axlo ultraiisfers, lurjs, mwvanes 
da wiTel nawils.

sxvadasxva epoqaSi fers sxvadasxvanairi 
mniSvneloba hqonda.  adamianis Semoqmedebisa 
da Semecnebis mravalmxrivobis Sesabamisad  
Seiqmna feriTi Semecnebis ori didi moZRvreba.

erTi maTgani niutonis speqtruli Teo-

riaa, romelic farTod gamoiyeneboda, ro-
gorc mecnierebaSi, aseve mxatvrobaSi ( XIX 
saukunis ori mimdinareoba impresionistuli 
da puantilisturi. swored ferTa speqtrul 
wyobaze iyo dafuZnebuli da es Teoria iqca 
am mimdinareobaTa ZiriTad mamoZravebel 
principad). niutonis Teoria absoluturad 
ugulebelyofs adamianis grZnobier Tvals, 
mis gancdebs. igi efuZneba vizualur cdebze 
damyarebul Sedegebs da amdenad mecnieru-
lad obieqturia.       

meore Teoria esaa- goeTes e.w. ”ferTa 
Teoria”, romelsac SedarebiT naklebi popu-
laroba xvda wilad, Tumca masac bevri mimde-
vari hyavda, rogorc germanul, ise inglisur 
da frangul ferweraSi.        

goeTes TeoriaSi adamianis Tvalis 
mier Seqmnili feris sakiTxis principuli 
dayenebaa.  goeTes ” ferTa TeoriaSi” ukeT 
gasarkvevad unda gavixsenoT misi sityvebi: 
”imisaTvis, rom mze dainaxo, Tvali mzisa 
unda hqondes”. e.i. Tvali xedavs im fers, ro-
melsac igi TviTonve qmnis.  swored es aRqmis 
subieqturoba aris obieqturi kanoni. ferTa 
Teoriis daswayisSi goeTe ambobda:  ”raime-
saTvis, mxolod  Sexedva gadadis dakvirve-
baSi, yoveli dakvirveba-gaziarebaSi, yoveli 
gaziareba -dakvirvebaSi”.      

ZiriTadi riTac niutonis optikuri Teo-

ria goeTesas upirispirdeboda, iyo niutonis 
mkveTrad abstraqtuli xasiaTi. am Teoriam 
Seqmna speqtris kanoni da SemdgomSi ferTa 
urTierTdapirispirebis gziT gamoimuSava 
damatebiTi feradovnebis ganzogadebuli 
Teoria. es Teoria safuZvlad daedo did te-
qnikur miRwevebs mecnierebaSi.

am Teoriebis Tanaxmad fers eZleva erT-
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gvari moraluri datvirTva, riTac ganisaz-
Rvreba misi mniSvneloba . vTqvaT mTel si-
brtyeze fonad devs yviTeli feri, xolo mis 
Sua nawilSi wriulad davdoT wiTeli feri,  
wiTeli maqsimalurad ikrefs Zalas da ego-
isturad damTrgunveli xdeba yviTelisaT-

vis, romelsac faqtiurad Tavisi sikaSkaSe 
akldeba, samagierod wiTeli feri dominanti 
xdeba. axla  moviqceT piriqiT:  wiTeli devs 
fonad, xolo yviTeli centrSi wriulad. 
wiTeli am SemTxvevaSi sruliad gansxvavebu-
li saxiT warmogvidgeba, es feri yvelafers 
akeTebs imisaTvis, rom Zala misces yviTels,  
aZlierebs mas da yviTelis sxivosnobac 
imatebs.

es magaliTi TvalnaTliv gviCvenebs fer-
Ta fsiqologiur mgrZnobelobas erTmaneTis 
mimarT. aseve SegviZlia visaubroT dramat-
ul momentzec, fers emociis Sinaarsobrivi 
gaxsnis unaric aqvs, rac mas ZiriTadad sim-
boluri mniSvnelobis datvirTvas aZlevs. 
(magaliTad, yovlismomcveloba, ukidegamo-
ba, umankoeba-lurji feri.  siyvaruli, Tav-
dadeba da ufro Rrmad zeciuri,  sferuli 
cecxli-wiTeli feri da a.S.). es simboloebi 
dakavSirebuli iyo TviT feris Sinagan xasi-
aTTan, rac xazs usvamda feris mamoZravebel 
struqturas. droTa ganmavlobaSi feri cdi-
lobda moeSorebina utilitaruli simbolu-

ri azri da gamxdariyo TviTdamokidebuli 
fenomeni. goeTem pirvelma Semoitana msjelo-

bis sagnad Tbili da civi ferebis arseboba. 
aTvlis ZiriTad wertilad gamoiyene-

ba absolituri sibnele-Savi feri, siCume, 
simSvide. TiTqos am SavSi iwyeba erTgvari 
moZraoba, moZraoba sinaTlisaken-TeTrisak-

en, magram ara tonis gaRiavebis gziT, aramed 
misi gamSvenierebis, misi TiTqosda gacocx-
lebuli mgrZnobelobis meSveobiT.

SaviT iwyebs dabadebas muqi lurji, odnav 
momelnisfro JReradobiT, es ukve konkretu-
li feria Tavisi moqmedebis unariT, Tavisi 
emociuri wyobiT. igi ver iqmneba iseTi gam-
yarebuli da TviTdajerebuli  rogorc Savi. 
misi moZraoba sinaTliskenaa mimarTuli igi 
cdilobs Tavis TavSi sinaTlis moZebnas. mas-
Si Semoipareba is feradovneba, romelic Tavi-
si arsiT yvelaze axlos dgas TeTrTan-sinaT-

lesTan, es aris yviTeli. yviTeli lurjTan 
qmnis mwvanes, momwvano feradovnebas. 

mwvane Zlieri feria, igi miiswrafvis 
yovlismomcvelobisaken, pirvel rigSi kvlav 
sinaTlisaken, amis Semdeg nel-nela isic 
gadaiWreba im arsebiT ferSi, romelic maT  
sinaTlesTan aaxloebs  sufTa yviTelSi.      

yviTeli Tavisi sikaSkaSiT TiTqmis 
TeTrSi gadadis da Tavisi bunebiT mis sinaT-

leSi ganisazRvreba. yviTeli tonaluri 
TvalsazrisiT muqisaken midis Tavis gul-

Si moiZiebs wiTels e.i. xdeba narinjisferi. 
narinjisferis buneba iseTia, rom igi cdi-
lobs maqsimalurad gaiSalos da sikaSkaSe 
yovlismomcvelobaSi gadaizardos. igi far-
Tovdeba da viRebT wiTels, romelic Zlieri 
da ganSladi feria. 

wiTeli gaSlil sxivosnobas kargavs, 
ufro mkrvrivi xdeba da nel-nela Tavis siR-
rmeSi iRebs Zowisfers. igi kvlav ubrunde-
ba simuqes. Zowisferi-mewamuri kidev ufro 
momelnisfro wiTeli xdeba da CaeSveba Sav-
Si. es aris wliuri Skala, romelzec mxat-
vari gia buRaZe saubrobs wignSi ”fiqrebi 
warmavalze”.

adamianis Tvali Tavis emociur bunebas-
Tan axerxebs Cawvdes ferTa metyvelebas. aq 
am Skalis mixedviT ferebs SeswevT unari ara 
arto erTmaneTi gamoiwvion, aramed yovel 
aucilebel SemTxvevaSi gaswion erTmaneTis 
magivroba, garkveul feradovan situaciaSi. 
im dgomareobidan gamomdinare sadac dgas 
SkalaSi feri da ra monaTesave feradovnebe-
bi aqvs sinaTlesTan an sibnelesTan mimarTe-

baSi. magaliTad, cnobilma germanelma mxat-
varma filip oto rungem mTlianad gaiziara 
goeTes mosazrebebi, romelmac sakmaod 
warmateba moutana mxatvars Tanamedroveeb-

Si. ingliseli mxatvris uiliam terneris 
namuSevari ”moses dabadebis wigni” TvalnaT-

livi dadasturebaa im kavSirisa, romelic 
mas goeTes ferTa TeoriasTan gaaCnia. 

wlebis ganmavlobaSi ferebze muSaobda 
vasil kadinski didi gamokvleva miuZRvna am 
Temas, igi efuZneboda goeTes Teorias.  fer-
Ta Sinagan problemebze muSaobda amerike-
li mxatvari mark rodko. pirveli uwyveti 
speqtri Svid ferad daSala iisak niutonma. es 
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daSla pirobiTia da ufro metad SemTxveviTi. 
savaraudod niutoni imyofeboda evropuli 
numerologiis gavlenis qveS da efuZneboda 
Svidi notis analogias oqtavaSi, ramac gamoi-
wvia swored Svidi feris gamoyofa.  

inglisSi ZiriTad ferebad didi xnis 
ganmavlobaSi Tvlidnen: wiTels, yviTels 
da lurjs, mxolod 1960 wels jeims maqsvel-

ma SemoiRo adituri sistema RGB  ( wiTeli, 
mwvane, lurji) es sistema axla dominirebs 
monitoris da televizoris eleqtronul-sx-
ivuri milakebis ferTa reproduqcirebis 
sistemaSi. 

1951 wels endi miulerma SesTavaza fer-
Ta sistema GMYK ( lurji-mwvane, Sindis-
feri, yviTeli, Savi), romelmac gamoyeneba 
hpova poligrafiaSi, ferad fotografiaSi. 

Svedma mecnierma t. iohanessnma  e. gurngi-
sa da x. hesselgrenis ferTa aRqmis Teoriis 
safuZvelze mogvca am Teoriis miseuli in-
terpretacia. man 1952 wels gamosca ferTa 
atlasi (2). 1976 wels dafuZnda Sveduri fer-
Ta centri, sadac misi direqtoris anders 
hardis mier SemuSavebul iqna e. geringis Te-

oriis axali interpretacia, romelsac ewo-
da ” bunebrivi ferTa sistema” ( ”Natural Colour 
System”) sistemas safuZvlad edo feris aRq-
ma, rogorc adamianis fsiqofilologiuri 
maxasiaTebeli gansxvavebiT feris Sefasebis 
wminda fizikuri sididisa, roca misi para-
metrebi fiqsirdeba, mxolod sazomi xel-

sawyoebis daxmarebiT. rasakvirvelia erTeu-

li ferebis fizikuri parametrebis gazomva 
metad mniSvnelovania feris matarebeli ma-
salebis warmoebisaTvis, magram amiT ar qre-
ba maTi aRqmis specifika garemoSi.  

yoveli feri flobs ricxobrivad gan-
zomilebad fizikur maxasiaTeblebs kerZod 
speqtrul Semadgenlobasa da sikaSkaSes. 
erTnairad gajerebuli elferi, romelic 
ganekuTvneba erTi da igive speqtris fers, 
SeiZleba erTmaneTisagan gansxvavdebodes 
sikaSkaSis xarisxiT. magaliTad, sikaSkaSis 
Semcirebis dros lurji feri TandaTan uax-
lovdeba Sav fers, yvela feri sikaSkaSis maq-
simaluri dawevisas xdeba Savi. 

sikaSkaSe mniSvnelovnad damokideb-

nulia subieqtur mizezebze, romelic gan-

pirobebulia fsiqologiur aRqmaze. mag-

aliTad, lurji yviTelis gverdiT ufro 
kaSkaSa Cans. feris TandaTan siaxlovis 
xarisxs feris sinaTleobas uwodeben. yve-
lanairi elferi sinaTleobis, siRiavis maq-
simaluri gazrdiT xdeba TeTri.             

feris toni aris - speqtris erTi feris 
msgavsi elferebis erToblioba. yoveli qro-
matuli feri SeiZleba miekuTvnos romelime 
speqtris fers. elferebi romlebic speqtris 
erTi da igive feris msgavsia, magram gansx-
vavdeba magaliTad, intensivobiTa da sikaS-
kaSiT miekuTvnebian erTi da imave tons, mag-
aliTad, lurji feris - mwvanisaken is xdeba 
cisferi, sawinaaRmdego mimarTulebiT ki 
iisferi.  

zogjer feris tonis cvlilebas adare-
ben ”siTbos” ase magaliTad, wiTels, na-

rinjisfers, yviTels, cisfers, romelic 
Seesabameba cecxls da iwveven Sesabamis 
fsiqofiziologiur reaqcias uwodeben 
Tbil tonebs. cisfers, lurjs da iisfers, 
rogorc wylisa da yinulis ferebs -civ 
tonebs. gasaTvaliswinebelia, rom feris 
”siTbos ” aRqma damokidebulia rogorc sub-
ieqtur fsiqikur da fiziologiur faqtore-
bze, ise obieqtur faqtorebzec  (feris fo-
nis arsebobaze).

feris simbolizmi antropologiaSi 
didi mniSvnelobis matarebelia, radgan 
fers yvela kulturaSi Tavisi datvirTva 
gaaCnia. feris fsiqologia ikvlevs feris 
gavlenas adamianis qcevasa da grZnobebze. 
feris simbolizmi cvalebadia drosa da 
kulturaSi is imdenad mravlis  momcvel 
sakiTxebs exeba, rom misi bolomde Seswavla 
ver xerxdeba. wiTeli feri CrdiloeT ameri-
kaSi xSirad gamoiyeneba SeCerebis, saSiSroe-
bis an gamafrTxilebel niSnebSi. amave dros 
wiTeli siyvarulis simbolocaa. kultura-

Ta gansxvaveba ferebTan damokidebulebaSic 
kargad Cans, TeTri feri zogan qalwulobis 
maniSnebeli, simSvidis, sinazis feria. ua-
mrav kulturaSi ki mas saqorwilo ceremo-
nialis ganuyofel nawilad vxvdebiT, xolo 
aziis zog qveyanaSi  am ferebSi imosebian da-
krZalvaze (iaponia, CineTi) TeTri siwmindis 
feria, swored amitomaa, rom TeTr ferSi ga-
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mosaxaven angelozebs da wmindanebs.
wiTeli feri xSirad amkrZalav niSneb-

Si gamoiyeneba.  wiTeli asocirdeba Zalo-

auflebasTan da diqtaturasTan. yviTeli 
energiisa da siTbos simboloa. mwvane aso-
cirdeba bunebasTan da dedamiwasTan. yavis-
feri cisferTan da mwvanesTan dedamiwis da 
bunebis simboloa. 

Sav fers mravali simboluri datvirT-

va aqvs.  miuxedavad misi didi uaryofiTi 
datvirTvisa, Savi amavdroulad asocird-
eba WkuasTan, gonebasTan, sazrianobasTan, 
gonebamaxvilobasTan. Savi feris specialur 
tanisamoss icvamen studentebi universite-
tis dasrulebis da diplomebis aRebis dRes. 
Savi feri aseve asocirebulia ajanyebasTan da 
winaaRmdegobasTan, aseve kriminalTan. moda-
Si Savi sakmaod aqtualuria. is eleganturo-

bis, Zlierebis, mistiurobis, seqsualurobis, 
stilis niSania. Savi feri saqmian adamianebTa-
naa asocirebuli. Savi es profesionalizmia, 
mas xSirad vnaxavT saqmian Sexvedrebze, kon-
ferenciebsa da prezentaciebze. 

Savi feri iseve, rogorc sxva muqi fere-
bi oTaxs Zalian apataravebs, Ria ferebi ki 
piriqiT, zrdian  sivrces. oTaxi Zlieri ga-
naTebis miuxedavad, mainc Zalian bneli mo-
Cans, rodesac is Sav ferSia gadawyvetili. 
Tumca Savi feri sxva ferebs ufro metad na-
Tels xdis. cnobil ferTa kombinacias war-
moadgens Savisa da yviTelis kombinacia. am 
ori feris erTad gamoyeneba zrdis misi da-
maxsovrebis yuradRebis miqcevis albaTobas.

nacrisferi es aris WeSmaritad daba-

lansebuli feri. aRebuli aqvs rogorc Savis 
aseve TeTri feris Tvisebebi. is gamoxatavs 
eleganturobas, sisufTaves, pativiscemas, 
stabilurobas da sinazes. igi xSirad pes-
imizmTan, siberesTan, mowyenilobasTan, 
pirquS amindTan asocirdeba. iseve rogorc 
Savi nacrisferic eleganturobisa da saqmi-
ani adamianis feria. 

wiTeli feri aris intensiuri vnebis am-
RZvreli feri. is aris pirveli feri, romel-

sac adamiani aRiqvams, rodesac mas droebi-
Ti Tavbrusxveva an sibrmave mosdis. wiTeli 
TvalSi sacemi ”RaJRaJa’ abrdRvialebuli 
feria. igi sxva ferebs Soris yovelTvis ga-

moirCeva, ris gamoc am ferSi gamoixateba is 
sagani da nivTi, romelzec adamianebs surT, 
rom moxdes yuradRebis gadatana. cnobilia, 
rom wiTeli feri iwvevs SimSils, swored 
amitom uamravi restorani da kvebis obieqti 
mas iyenebs logos Seferilobisas.

wiTeli ”yvelaze cxelia, Tbil ferTa 
Soris” es feri xazs usvams Zalauflebas, 
gavlenas, wiTeli naTeba xSirad saSiSroe-
bis niSania.

vardisferi wiTeli feris sapirispiro 
reaqcias iwvevs is amSvidebs. xSirad mas 
bavSvebis fers uwodeben.  is gamoxatavs sitk-
bos da Saqars. mTels msoflioSi am fers ” qa-
lis” fers uwodeben.

yviTeli aris mzis naTeba. es aris Tbi-

li feri da msgavsad wiTlisa ormxrivi 
simboluri datvirTva aqvs. erTi mxriv is 
sixarulisa da mxiarulebis feria, xolo 
meores mxriv is laCrobasTan, simxdalesTan, 
tyuilTan asocirdeba.

yviTel fers iyeneben rogorc simbolos 
imedisa. yviTels aseve iyeneben saSiSroebi-
sas da gafrTxilebisas.

narinjisferi adamians energiiTa da 
enTuziazmiT avsebs. yviTeli holandiaSi 
samefo ojaxis feria. narinjisferi gardam-
avali feria, rogorc Semodgoma civ zamTar-

sa da cxel zafxuls Soris. Tu narinjis-

feri Zalian ”kaSkaSaa” da abrdRvialebulia, 
maSin is zafxuls, qviSasa da mwvel mzes 
mogvagonebs.

mwvane-sicocxlea, ganviTarebaa. mwvane 
bunebisa da planetebis damcveli feria. is 
xSirad fulTan asocirdeba. is irlandiis na-
cionaluri feria. mwvane dasavlur kultur-

aSi omis feria. mas iyeneben SeiaraRebuli Za-
lebis tanisamosisaTvis, radgan brZolisas 
muqi mwvane TvalSi ar xvdeba mowinaaRmdeges. 
is aris harmoniuli da stabiluri feri.

lurji aris stabiluri, ndobis aRmZ-
vreli feri. lurji TiTqmis yvela adamians 
uyvars, xSirad policielebs lurji forme-
bi acviaT, radgan es feri xalxSi ndoba-
sa da daculobasTan asocirdeba. lurji 
feri asocirdeba zRvasTan, mamakacur sawy-
isTan, simSvidesTan, casTan, sigrilesTan, 
sisufTavesTan,  aseve  stabilurobasTan da 
sazrianobasTan.
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yavisferi aris bunebis feri. is Tbili da 
neitraluri feria. yavisferi- gamWriaxobis, 
sicocxlis, megobrobis, janmrTelobis feria. 
es feri garemos ufro komfortuls, Tbils da 
megobruls xdis. yavisfersa da mwvanes xSir-
ad gamoiyeneben erTad, bunebis dedamiwisa da 
stiqiebis simbolizirebisaTvis.

specialistebis gamokvlevebma aCve-

na, rom feris aRqmisas adamianebis damok-
idebuleba  misadmi, rogorc sagnobriv-sivr-
cobriv garemosadmi didia.   feri es aris is 
mniSvnelovani faqtori, romelic saWiroebs 
Rrma Seswavlas da gaTvaliswinebul unda 
iyos garemos nebismieri programis Seswav-
la, damuSavebisas.  

13.4. mrewvelobis nakeTobebisa da sap-
roeqto gadawyvetilebebis  ergono-

mikuri Sefasebis meTodebi

teqnikisa da teqnikurad rTuli samomx-
mareblo nakeTobis ergonomikuri Sefase-

ba mniSvnelovani etapia maTi damuSavebis, 
srulyofilebisa  da serTifikaciis proces-
Si. romelic  ,rogorc wesi, tardeba maTi us-
afrxoebis Sefasebis Semdeg.

Eteqnikis, nakeTobis ergonomikuri Se-

faseba sruldeba Semdegi meTodebiT:
	¾ Eeqsperimentulad (teqnikuri sazomi 
saSualebebiT)

	¾ gaangariSebiT (parametris gamoTvliT, 
mopovebuli sxva meTodiT)

	¾ eqspertis dakvirvebiT da SekiTxvebiT 
(eqspertis azri.

ergoekonomikis Sefasebis proceduris 
dros SeiZleba calkeuli meTodebis gamoy-
eneba da agreTve maTi SeerTeba.

ergonomikuri Sefaseba vrceldeba 
mravalferian displeebze, romlebic asax-

vis saSualebad iyeneben ara marto eleqtro 
sxivis mils, aseve plazmur indikatorebs da 
sxva. 

     Sefasebis sagani: 
1.	 displeis vizualuri ergonomikis dax-

asiaTeba, romelic gansazRvravs mxedv-
elobis aTvisebis informacias ekranze 
da  gamoyenebis usafrTxoebas.

2.	 displeis gamosxiveba. Sesabamisad 

ganisazRvreba Sefasebis monacemebis 

nomenklaturiT. displeis vizualuri 

ergonomikis maxasiaTeblebi Semdegia:

3.	 fonis an simbolos feri;

4.	 kursoris an ekranis sikaSkaSe;
5.	 saSualo sikaSkaSe;

6.	 Tanabari sikaSkaSe;

7.	 amreklavis arekvlis unari;

8.	 difuzuri koeficientis amrekli;

9.	 gamosaxulebis caxcaxi, cimcimi;

10.	gamosaxulebis cimcimis kritikuli 

sixSire;

11.	simbolos zomebi da misi damaxinjeba;

12.	elementebis araTanmimdevrulad gan-

lageba, romlebic qmnian vertikalur 

xazebs an striqonebs;

13.	 araorTogonaloba -  marTkuTxidan 

gadaxra horizontaluri da vertikalu-

ri xazebis an striqonebis da svetebis;

14.	Tanafardoba momijnave sikaSkaSis 

Soris, sikaSkaSis ganivi vertikalu-

ri xazebis ganawilebaSi (sikaSkaSis 

horizontaluri ganawileba) an xaz-

is ganiv horizontalurSi (sikaSkaSis 

vertikaluri ganawileba) gamoxatuli 

modulaciis procentebSi;

15.	Tanafardoba mezobel sikaSkaSeTa 

Soris da misi damokidebuleba dak-

virvebis kuTxeze;

16.	Tanafardoba maqsimaluri da minimal-

uri sikaSkaSes Soris erT ciklSi 

perpedinkularuli mimarTulebiT mo-

mijnave zrdis striqonebis mimarT;

17.	mkafioebisa da modulaciuri funqci-

is gadacemis analizi;

18.	difuzurad arekvlis koeficienti 
- gabneuli sinaTlis nakadis damok-

idebuleba arekvlili Sefasebuli 

zedapiridan sinaTlis nakadisaken, 

arekvlili absoliturad TeTridan, 

difuzurad arekvlili zedapiridan. 

    displeebis gazomvad nomenklaturaSi 

Sedis:

1.	 retgenis gamosxiveba;

2.	 ekranis eleqtrostatikuri potencia-

li;

3.	 cvladi eleqtro-velis Zabva
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4.	 magnituri nakadis simWidrove;

5.	 eleqtrostatikuri denis ganmuxtvis 

SezRudva. ergonomikuri Sefasebis  

mizani, monacemebis nomenklatura, 

meTodebi, saSualeba da pirobebi dis-

pleebis ganisazRvreba saxelmwifo 

standartebiT. individualuri mox-

marebis informaciuli saSualebis 

gamosaxuleba. ergonomikuri da usa-

frTxoebis parametrebis gazomvis da 

Sefasebis meTodebi“ SvedeTis stan-

dartebi. „ displeebis Semowmebis 

Catarebis meTodika. vizualuri er-

gonomikuri daxasiaTeba. gamosxivebis 

daxasiaTeba. agreTve sxva nacionalu-

ri da saerTaSoriso standartebi.

saxelmwifo standartebSi moyvanilia 

minimaluri rekomendebuli CamonaTvali - 
displeebis vizualuri ergonomikuri daxa-

siaTebis gazomvis saSualebani. CamoTvlil 

standartebSi yuradRebas aqceven imaze, 

rom displeebis eqsperimentuli ergonomi-

kuri Sefasebis Sedegi ivseba momxmareblis 

subieqturi SefasebebiT.

ergonomikuri Sefasebis Sedegi da mis 

safuZvelze damuSavebuli rekomendaciebi 

Sedardeba adre gakeTebul Sefasebebs, im 

mizniT, rom gamovlindes yvela amocana, is 
romelic  ergonomikuri Sefasebis win  ar 
gamovlinda. ganisazRvreba axali amocane-

bi, xom ar aris aucilebeli Seicvalos  

ergonomikuri monacemebis nomenklatura da 

maTi gansazRvris wesi. gamovlideba msgavsi 

faqtorebi, rac  sasurvelia obieqturobisa 

da dinamiurobis misaRwevad ergonomikuri 

Sefasebisas.

saproeqto gadawyvetilebis ergonomiku-
ri Sefaseba   tardeba daproeqtebis yve-

la etapze, damuSavebis teqnikurad rTuli 

teqnikisa da nakeTobebisaTvis. teqnikuri 
dokumentaciis ufro rTuli Sefasebaa is, 
romelSic CarTulia: teqnikur-ekonomiuri 
dasabuTeba, gaangariSeba, naxazebi, nusxa 

ganmartebiTi Canawerebi da sxva masala. 

saproeqto gadawyvetilebis SefasebisaTvis 

iyeneben standartebs ergonomikis dargSi, 

cnobarebs, sakontrolo furclebs,  sxva-
dasxva maketebs da modelebs.   

kiTxvebi codnis SemowmebisaTvis

1.	 ergonomikis ra ZiriTadi mimarTule-

bebia mrewvelobaSi?
2.	 ra aris mrewvelobis mecnierul-teqni-

kuri intensifikacia? 
3.	 ra sakiTxebs wyveten ergonomistebi 

mrewvelobaSi?
4.	 ra  igulisxmeba samuSao adgilis sivr-

cobrivi dagegmarebaSi?
5.	 ra aris idealuri samuSao adgili? 
6.	 ra rols asrulebs kompiuteruli 

sistemebi mrewvelobis ergomomikur 
daproeqtebaSi? 

7.	 ras moicavs i. niutonis Teoria  feris 
Sesaxeb?

8.	 ra aris goeTes „ferTa Teoria?
9.	 ra gavlenas axdens feri adamianis gan-

wyobaze?
10.	rogor gamoiyeneba ferTa Sexameba 

mrewvelobaSi daproeqtebisas?
11.	rogoria robototeqnikuri kompleqse-

bis roli mrewvelobaSi. 
12.	ra aris ergonomikuri done? 
13.	ras moicavs produqciis xarisxis cneba? 
14.	„adamiani-manqana-garemo“ sistemis 

modelireba ergonomikaSi ufro Zne-

lia, vidre fizikuri sistemis mod-

elireba.  ratom?
15.	sistemuri modelirebis mniSvnelovan 

mxares ra warmoadgens?

16.	rogor xorcieldeba momxmareblis 

teqnikurad rTuli nakeTobis ergono-

mikuri Sefaseba?

17.	  ra muSavdeba da iqmneba kompleqsuri 

kvlevebis Casatareblad sistema „ada-
miani-manqana-garemo“  daproeqtebisas, 

18.	konkurencia bazarze samrewvelo war-

moebas risken ubiZgebs/

19.	ra igulisxmeba ergonomikuri monace-

mebis bankSi?

20.	rogor gesaxebaT ergonomikur pro-

eqtebSi virtualuri realobis mod-

elirebis gamoyenebis perspeqtivebi 

sareferato Temebi

1.	 Sromisa da sxva saqmianobis saxeobis 
ergonomikuri analizis principebi 
mrewvelobaSi
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