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ergoteqnikuri garemos damuSavebis 

da eqsploataciis ergonomikuri 

uzrunvelyofis sistema
mokle Sinaarsi

 11.1. ergonomikuri uzrunvelyofis 
Tanmimdevroba da etapebi

 11.2. ergonomikuri eqspertiza
 11.3. iuzabiliti
 11.4. “adamiani-manqana” sistema da op-

eratoris saimedooba. resursuli midgoma
 11.5. operatorebis profesiuli Ser-

Ceva, swavleba da jgufuri saqmianoba.

ergonomikuri uzrunvelyofis Tanmim-
devroba da etapebi

ergoteqnikuri garemos damuSavebis da 

eqspluataciis uzrunvelyofis ergonomiku-

ri sistemis ZiriTadi mizania – uzrunvely-

os qveynis samecniero-teqnikuri progresis 

sawarmoo da socialur-ekonomikuri miR-

wevebis danergva adamiani-manqana sistemis 

ergonomikuri Tvisebebis srulyofisaTvis, 

raTa amaRldes misi efeqtianoba da adami-
anebisaTvis usafrTxo pirobebSi advilad 

ganxorcieldes am sistemiT marTva. 

ergonomikuri uzrunvelyofa mecnierul 

gegmebSi samecniero-meToduri debulebebis 

kompleqsis, organizaciul-teqnologiuri 

RonisZiebebis da principebis SemuSavebaa, 

romelic mimarTulia “adamiani–manqana” 

sistemebis ergonomikuri Tvisebebis dapro-

eqtebisaTvis. is ZiriTadad dafuZvnebu-

lia ergatikuri sistemebis da misi 

elementebis (romlebic gamoxatulia ra-

odenobrivi an Tvisebrivi formiT) Tvise-

bebis ergonomikuri moTxovnebis kvlevebis 

Sedegebze. 

ergonomikuri uzrunvelyofis meTodu-

ri gegma – esaa danergvis meTodebis da 

moTxovnaTa erToblioba, romelic mimar-

Tulia adamiani-operatoris fizikur, 

aTrometrul, biomeqanikur, fiziologiur, 

fsiqofiziologiur, fsiqologiur maxa-

siaTeblebze da SesaZleblobebze dayrd-
nobiT uzrunvelyofs samuSao garemos 

samuSao adgilze. 

ergonomikuri uzrunvelyofa teqni-

kur-teqnologiur gegmaSi – esaa “adami-

ani-manqana” sistemis sxvadasxva etapze da-

muSavebis da eqspluataciis gamoyenebis 

meTodebis da saSualebebis erToblioba, 

raTa Seiqmnes xarisxiani swavlis optimal-

uri pirobebi, “adamiani-manqana” sistemaSi 

adamianis efeqtiani, usafrTxo da uSecdo-

mo saqmianobisaTvis.
“adamiani – teqnika” sistemis damuSave-

bis da eqspluataciis ergonomikuri uz-

runvelyofa warmoadgens im organizaci-

ul  urTierTdakavSirebul RonisZiebaTa 

erTobliobas, samecniero-kvleviT da sap-

roeqto samuSaoebs, romlebic adgenen er-

gonomikur moTxovnebs da “adamiani-manqana” 

sistemis ergonomikur Tvisebebs damuSavebis 

da eqsploataciis procesSi. am sistemas aqvs 

socialuri organizaciis TviTorganizebu-

lobis  Tvisebebi, romlebic adamianiseuli  

faqtoris gaTvaliswinebiT samecniero-praq-

tikuli miRwevebis safuZvelze Camoyal-

ibdeba profesiuli diskusiis gziT. esaa 

dinamiuri sistema, romelic aucileblo-

bas warmoadgens “adamiani-manqana” sistemis 

daproeqtebisas maRalkvalificiuri profe-

sionaluri specialistebisaTvis. 

ergonomikuri sistemis daproeqtebis 

ergonomikuri uzrunvelyofa zogadad moi-

cavs Semdeg etapebs: 

	¾ ergonomikuri moTxovnebis dasabuTe-

ba da damuSaveba; 

	¾ ”adamiani-manqana” sistemis dapro-

eqtebis uzrunvelyofa;

	¾ operatorebis Sromisunarianobis 

formirebis da gamZleobis sistemis 

ergonomikuri daproeqteba;

	¾ eqsploataciis ergonomikuri uzrun-

velyofa. 
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garda amisa ergonomikuri uzrunvely-

ofis  TiToeuli etapisaTvis gamovlindeba 

saerTo niSnebi: 

	¾ ergonomikuri moTxovnebis damuSaveba 

da ganmarteba; 

	¾ sistemis daproeqtebis uzrunvelyofa; 

	¾ ergonimikuri eqspertiza. 

ergonomikuri sistemis damuSavebis yve-

la stadiaze isini  sxvadasxva aqcentiT 
gamovlindeba. daproeqtebis damTavrebul 

stadiebze izrdeba sakontrolo-makore-

qtirebeli operaciebis roli da eqsper-

tizis mniSvneloba.

damuSavebis sawyis stadiaze mniSvnelo-

vania ganisazRvros dasamuSavebeli nake-

Tobis ergonomikuri Tvisebebis amsaxveli 

maCveneblebi. sasurvelia isini raodeno-

brivad iqnes gazomili, rac SesaZlebels 

gaxdis danergvamde da danergvis Semdeg 

Sedardes nakeTobis ergonomikuri Tvisebe-

bi. aseT maCveneblebs miekuTvneba: 

	¾ ergonomikuroba – ergonomikuri 

moTxovnebis Sesrulebis xarisxis in-

tegraluri maCvenebeli;

	¾ operatoris saqmianobis xarisxobrivi 

maCvenebeli (amocanis gadawyvetis dro, 

mwarmoebluroba, SecdomaTa raodeno-

ba, janmrTelobis mdgomareoba da a.S.) 

	¾ operatoris saqmianobis saimedoba 

(funqciis droulad da uSecdomod 

Sesruleba); 

	¾ “adamiani-manqana” sistemis efeqtianoba; 

	¾ saqmianobis eqstremaloba da daZabu-

loba da a. .S. 

mniSvnelovania, rom SerCeuli maCven-

eblebi dakavSirebuli iyos saqmianobis 

xarisxis amaRlebasTan, rac xSirad ase ar 

aris. moTxovnebis dasabuTeba xorcieldeba 

saqmianobis xarisxisa da SerCeuli maCvene-

blebis samecniero eqspertizis meTodebiT 

ganxorcielebuli kavSirebis meSveobiT.  

did rols asrulebs damproeqteblis ga-

mocdileba da intuicia, romelic eyrdnoba 

sacnobaro-normatiul masalebs. 

daproeqtebis pirvel etapze miRebuli 

monacemebi emsaxureba dasaproeqtebeli 

sistemis teqnikuri amocanebis formirebas, 

maT danayofebs, romlebic dakavSirebulia 

nakeTobis zogad da kerZo ergonimikur 

moTxovnebTan. 

meore etapze xdeba “adamiani-manqana” 

sistemis daproeqteba da misi pirveladi 

ergonomikuri eqspertiza. mimdinareobs 

dasaproeqtebeli sistemis elementebis 

moTxovnebis zogad ergonomikur moTx-

ovnebTan transformacia. amisaTvis awar-

moeben gamokvlevebs. mowyobilobebis make-

turi nimuSebis miRebuli monacemebisaTvis 

ewyoba dafebi, iqmneba ergonomikuri eqsper-

tizis samecnero-meToduri da aparaturu-

li uzrunvelyofis procedurebi. 

mesame etapi iwyeba teqnikuri dapro-

eqtebis stadiiT da mTavrdeba winaswari, 

uwyebaTaSorisi an saxelmwifo gamocdis 

etapiT. “adamiani-manqana” sistemaSi axdenen 

Semavali yvela fizikuri, funqcionaluri 

da ekologiuri obieqtebis ergonomikuri 

uzrunvelyofis damuSavebas, xorcieldeba 

mTliani sistemis ergonomikuri eqsper-

tizisaTvis momzadeba. mzaddeba “adami-

ani-manqana” sistemis gamocdis Sedegad 

miRebuli Semajamebeli dokumentacia. 

”adamiani-manqana” sistemis realuri 

funqcionirebisaTvis damamTavrebel etapze 

inergeba operatorebis muSaobis uzrunve-

lyofisaTvis adre Seqmnili ergonomikuri 

rekomendaciebi. “adamiani-manqana” sistemis 

eqspluataciis Sedegebi emsaxureba analo-

giuri sistemebis Seqmnis ergonomikur 

moTxovnebs.  
                                        

11.2. ergonomikuri  eqspertiza

ergonomikuri daproeqtebis mniSvnelo-

van instruments warmoadgens ergonomiku-

ri eqspertiza – “adamiani- manqana” sistemis 

sacdeli da seriuli nimuSebis samecnie-

ro-teqnikuri da organizaciul-meTodu-

ri RonisZiebebi, saproeqto, teqnikuri da 

eqsploataciis dokumentaciebi, aseve „ada-
miani-manqana“ sistemis moTxovnebi, rom-

lebic mocemulia normatiul-teqnikur da 

saxelmZRvanelo dokumentebSi. ergonomiku-

ri eqspertizis procesSi  muSavdeba Seusa-

bamobis aRmkveTi RonisZiebebi da winadade-

bebi Semdgomi daproeqtebisaTvis. 
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eqspertizis mizani – amaRldes “adami-

ani-manqana” sistemis efeqtianoba da  mas-

Tan operatoris muSaobis moxerxebuloba. 

eqspertizis sawyis masalebad gamoiyeneba 

daproeqtebis teqnikuri monacemebi, (gan-

yofilebebi, romlebic dakavSirebulia 

ergonomikuri moTxovnebis nimuSebis Se-

qmnasTan), sakonstruqtoro dokumenta-

cia, “adamiani-manqana” sistemis nimuSebi, 

samuSao dokumentebi (masalebi). 

ergonomikuri eqspertizis Semadgenlo-

ba Seesabameba daproeqtebis etapebs. mag-

aliTad, teqnikuri winadadebebis stadiaze 

ZiriTadia – sistemis teqnikur nawilsa da 

dasaproeqtebeli sistemis operators So-

ris funqciebis ganawileba. ganisazRvreba 

momavali sistemis operatorTa Semadgen-

loba, maTi kvalifikacia, yalibdeba saqmi-

anobis teqnikuri saSualebebis Semadgen-

loba, fasdeba samuSao garemos faqtorebi. 

sistemis eskizur, teqnikur da oper-

atorTa Soris funqciebis ganawilebis 

stadiebze muSavdeba TiToeul samuSao 

adgilze sarealizaciod informaciuli 

modelebis saqmianobis algoriTmebis konk-

retuli moTxovnebi. xdeba samuSao adgi-

lis TiToeuli elementis da calkeuli 

sistemis Sefaseba. 

ergonomikuri eqspertizisTvis muSavde-

ba programa, romelic detalurad moicavs 

misi Sesrulebis yvela samuSao  process. 

programa Tanxmdeba  eqspertizaSi monaw-

ile wevrebTan da mtkicdeba proeqtis xe-

lmZRvanelis mier. 

ergonomikuri eqspertiza tardeba pro-

eqtis realizaciis yvela etapze. Sedege-

bi formdeba eqspertizis aqtSi, romelSic 

mocemulia SeniSvnebi da winadadebebi maT 

gamosasworeblad. iniSneba pasuxismgebe-

li da Sesrulebis vadebi. ergonomikuri 

moTxovnebis srulad Seusruleblobis 

SemTxvevaSi warmoadgenen CamonaTvals Se-

sabamisi argumentebiT. eqspertizis aqts 

aqvs iuridiuli Zala da proeqtis pasux-

ismgebeli monawileebisaTvis warmoadgens 

aucilebel dokuments. 

11.3.  iuzabiliti

interaqtiul garemoSi muSaoba em-

saxureboda inJinruli fsiqologiis 

da ergonomikis axali disciplinaru-

li mimarTulebis – iuzabilitis (Usabili-
ty) warmoqmnas. iuzabiliti zogadad aris 

samecniero-gamoyenebiTi disciplina, ro-

melic emsaxureba efeqtianobis amaRlebas, 

produqtiulobas da saqmianobisas instru-

mentebis moxerxebulad gamoyenebas. is 

Seiswavlis da realizebas ukeTebs im in-

strumentebis Tvisebebis erTobliobas, rom-

lebic gavlenas axdenen konkretuli sagno-

brivi saqmianobis efeqtianobaze. mocemuli  

instrumentis gamoyenebadoba gamoixateba 

simsubuqeSi, misi gamoyenebis bunebriobaSi, 

uSecdomobaSi, momxmareblis dadebiT emo-

ciebSi misi gamoyenebis Sedegad. SeiZleba 

iTqvas, rom iuzabiliti emsaxureba produq-

tis samomxmareblo Tvisebebs. 

ergonomikisagan gansxvavebiT, romel-

ic mimarTulia „ adamiani-manqana“ mTliani 

sistemis efeqtianobis amaRlebaze, iu-

zabilitis interesis sferos warmoad-

gens sistemis efeqtiani damokidebuleba 

momxmareblisadmi. misTvis mTavaria , rom 

sistema moxerxebuli iyos adamianisaTvis. 

iuzabilitma gansakuTrebiT farTo gam-

oyeneba hpova kompiuteruli interfeisebis 

Seqmnis da gamoyenebis sferoSi. saqmianobis 

sferos da instrumetze damokidebulebiT 

gamoyofen: software usability  – pragramuli 

produqtebis damuSaveba da web-usability – 

veb-saitebis damuSaveba da gafarToeba. 

iuzabilitis ZiriTadi ganyofilebebia – iu-
zabilitis daproeqteba da iuzabilitis testire-

ba (usability evaluation, usability tessing). pirveli 

xorcieldeba sainJinro fsiqologiis stan-

dartuli meTodebiT, xolo meore eyrdno-

ba samomxmareblo interfeisis gamoyenebiT 

Tvisebebze miwodebul informaciebs. 

mravalricxovani interaqciebis Sem-

cveli gamoyenebiTi interfeisebis Seqm-

nisas  gamoiyeneba prototipirebulobis 

meTodi. muSavdeba sistemebi Sesaqmneli 

sistemis arasruli prezentaciebiT, romel-

Sic asaxulia gamoyenebiTi testirebisaT-
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vis  interfeisis aucilebeli fragmentebi. 

prototipis dizaini iqmneba, fasdeba da um-

jobesdeba manam, sanam ar miiRweva sistemis 

sasurveli efeqtianoba. prototipi – esaa 

iterfeisis moqmedi modeli. igi SeiZleba 

realizebuli iqnes  sxvadasxva formiT, 

dawyebuli martividan moqmedi modeliT 

damTavrebuli, romelic aRWurvilia Sesa-

muSavebeli sistemis yvela funqciiT. dapro-

eqtebis mocemul etapze gamoiyeneba Semdegi 

meTodebi: baraTuli daxarisxeba, monaxaze-

bis momzadeba. 

baraTuli daxarisxebis meTodi – esaa 

potenciuri momxmareblebis SerCeviTi 

gamokvlevis teqnika, samuSao velze ele-

mentebis dajgufebis variantebis gamosayo-

fad Sesaqmneli produqtisaTvis. amisaTvis 

am jgufSi Semavali samuSao elementebi-

saTvis cdiloben efeqtianobis maqsimalu-

ri albaTobis miRwevas. 

baraTuli daxarisxeba SeiZleba warim-

arTos sxvadasxva garemoebebSi, gansxvavebu-

li saSualebebis gamoyenebiT - “erTi erTze”: 
simpoziumebiT, fostiT an eleqtronikis 

meSveobiT. daxarisxebis sabaraTo sistemis 

klasikur  variantSi gamoiyeneba individua-

luri baraTebi, im punqtebis aRniSvniT, ro-

melsac esaWiroeba daxarisxeba.  baraTebi 

unda iyos sakmaod didi, raTa masze moTavs-

des dasaxeleba msxvili SriftiT advilad 

wakiTxvis TvalsazrisiT. 

daxarisxebis  baraTuli  meTodis upi-

ratesobebia: 
	¾ is msubuqi da iafia;

	¾ gamoyofs dasajgufebel punqtebs, 

romlebic  momxmareblebisaTvis rTu-

li iqneba gansazRvrul kategoriaSi 

gadasatanad; 

	¾ uflebas aZlevs ipovos terminolo-

gia samuSao velze elementebis aRniS-

vnisaTvis, romelic didi albaTobiT, 

SeiZleba momxmareblis mier aras-

worad iqnes gagzavnili. 

iuzabilitSi interfeisis daproeqtebi-

sas VI - principi gamoiyeneba:

	¾ Visual  –  vizualuri aRqmis optimizacia; 

	¾ operatoris wardgena winaswar ganx-

ilvaze da moqmedebis ubralo cvli-

lebebi; 

	¾ informaciis  gaerTianeba da moniSvna 

mcnebebSi; 

	¾ usargeblo ferebis gamoTiSva. 

	¾ Intelik – miRebuli gadawyvetilebis ga-

martiveba: 

	¾ kontrolierebis gamoyeneba; 

	¾ sistemisagan kavSiris efeqtiani da-

muSaveba 

	¾ Memory – minimizacia mexsierebis dat-
virTvaze. 

	¾ SesaZleblobebis gamoyofa; 

	¾ daproeqteba aTvisebisaTvis da ara 

damaxsovrebisaTvis;

	¾ dafarvisaTvis arCevanis warmodgena. 

	¾ Motor  - urTierTqmedebis minimizacia. 
	¾ msxvili obieqtebis da mcire daSore-

bebis gamoyeneba; 

	¾ Seyvanis mowyobilobebis optimizacia; 
	¾ fanjrebis da bijebis raodenobis 

Semcireba. 

gamoyenebiTi interfeisis daproeqtebis 

damTavrebis Semdeg dgeba iuzabilitis te-

stirebis etapi, romlis qveS gulisxmoben 

specialuri interviuebiT da dakvirvebebiT 

Sedgenil eqsperimentul meTods, romelic 

mimarTulia iqiTken, rom gaarkvion momx-

marebeli rogor iyenebs produqts. 

ufro xSirad testirebisas iyeneben: 

evristikuli Sefasebis meTodebs, daSore-

bul testirebas, jgufis fokuss, momxmare-

belze pirdapir dakvirvebas, “mosmenili 

azrebis” meTods, aRqmis xarisxis Semowme-

bas, mwarmoeblurobis gazomvas, sakontro-

lo siebs. 
standartuli saxiT testirebis Casa-

tareblad, moiwveven sistemis potenciuri 

momxmareblebis mcire jgufs, maTgan Ti-

Toeuli asrulebs winaswar damuSavebuli 

amocanis serias. eqsperimentatori aRniS-

navs, Tu ra sirTuleebs awydeba momxmare-

beli da akeTebs daskvnebs testirebuli 

interfeisis Sesaxeb. 

evristikuli Sefasebis meTodi gamoi-

yeneba eqspertuli Sefasebisas, romelic 

xorcieldeba Catarebuli analizis Sede-

gad miRebuli kriteriumebis mixedviT. kri-

teriumebad SeiZleba CaiTvalos: 

	¾ saanalizo sistemis mdgomareobis 
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wardgenis TvalsaCinoeba; 

	¾ sistemis kavSiri realur samyarosTan, 

sistemaSi momxmareblis moqmedebis 

Tavisufleba da marTvadoba; 

	¾ sistemaSi standartebis realizacia 

da tipuri moqmedebebis gamoyenebis 

SesaZlebloba; 

	¾ interfeisis gamoyenebis efeqtianoba 

da moqniloba; 

	¾ dizainis minimalizmi da esTetika; 

	¾ sistemaSi diagnostikuri funqciis 

arseboba da Secdomebis Semdeg misi 

aRdgenis SesaZlebloba; 

	¾ saeqsploatacio xarisxis da sainfor-

macio sacnobaro dokumentebis arse-

boba momxmareblisaTvis.  

daSorebuli testireba moicavs sareg-

istracio aparaturis gamoyenebas, romelic 

sxva adgilze mdebareobs da diagnostikur 

informacias iqedan gadascems eqsperimenta-

tors. es varianti emsaxureba internetis 

qseliT testirebis Catarebas. 

momxmarebelze pirdapiri dakvirveba 

xorcieldeba tenuri meTodiT naxevrad 

gamWirvale sarkis gamoyenebiT (gezelis 

sarke), romelic   ganacalkavebs damkvir-

vebelsa da im zonas, romelSic muSaobs 

eqsperimentis monawile. gamosacdelis qce-

va fiqsirdeba fotovideoteqnikiT. 

teqnika “mosmenili azrebi” mdgomare-

obs azrebis verbalizaciaSi, romlebic ga-

moixateba momxmareblebis mier sistemasTan 

erTierTqmedebis Sedegad Camoyalibebuli 

SexedulebebiT  da SegrZnebiT. es meTodi-

ka  sasargebloa momxmareblis mier daSve-

buli Secdomebis da imis dasazusteblad, 

Tu ram gamoiwvia es Secdoma. 

sakontrolo siebi warmoadgens doku-

ments, romelic Seicavs moTxovnaTa Camon-

aTvals sistemis mimarT. masze dayrdnobiT 

awarmoeben sistemis samomxmareblo Tvise-

bebis analizs. TiToeul Tvisebas aniWeben 

woniT koeficients, Sefasebisas iyeneben koe-

ficientebis jams, romelic meti unda iyos 

zogierT winaswar mocemul sidideebze. 

praqtika gviCvenebs iuzabilitis did 

ekonomikur efeqtianobas, romlis gamoy-

eneba daproeqtebis adreul etapebze mniS-

vnelovnad zogavs damproeqteblebis SromiT 

resursebs da dros. amis Sedegad izrde-

ba momxmareblis Sromis mwarmoebluroba, 

mcirdeba danaxarjebi daproeqtirebaze da 

momsaxurebaze, izrdeba momxmarebelTa kmay-

ofileba. saboloo Sedegad izrdeba pro-

duqtis gayidvis moculoba da iuzabilitis 

gamomyenebeli kompaniis Semosavali. 

11.4.“adamiani – manqana” sistema 
da operatoris saimedooba.                                                                                      

resursuli midgoma

inJinruli fsiqologiuri daproeqtebis 

saboloo mizani “adamiani-manqana”sistemis 

Seqmnaa, romelic adamianis faqtoris maqsi-

maluri gaTvaliswinebiT Seasrulebs gan-

sazRvrul funqciebs. sistemis Sesabamisi 

parametrebis saboloo miznebis miRwevis 

xarisxs ewodeba “adamiani-manqana” sistemis 

efeqtianoba. efeqtian sistemas  aqvs re-

sursebis gamoyenebis saukeTeso maCveneble-

bi. sistemis  Sesafaseblad efeqtianobis 

Sefasebis kriteriumebi saukeTeso parame-

trebis SerCevisas sxvadasxvaa. 

sistemis efeqtianobis Sefaseba, adami-

aniseuli faqtoris gaTvaliswinebiT,  md-

gomareobs mis gamocdasa da SefasebaSi. 

es moTxovnebi  dafiqsirebulia  sainJin-

ro-fsiqologiur da ergonomikur stand-

artebSi. sistemis daproeqtebis procesis 

sxvadasxva etapze eqspertizis ganxor-

cieleba saiJinro-fsiqologiuri dapro-

eqtebis saSualebas iZleva. am dros Se-

faseba eqvemdebareba: 

	¾ samuSaos SemsrulebelTa kvalifik-

aciis da momzadebis dones;

	¾ teqnikis sainJinro-fsiqologiur dax-

asiaTebas;

	¾ saqmianobis socialur-fsiqologiur 

faqtorebs;

	¾ adamiani-operatoris fsiqologiur 

SesaZleblobebs da samuSao pirobebs.

“adamiani-manqana” sistemis muSao-

bis efeqtianobis amaRlebisaTvis iyeneben 

mravaldonian teqnikur-teqnologiur kom-

pleqss da organizaciul-meTodur dax-

marebebs (amocanebs, romlebSic asaxulia 
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daproeqtebis sferoSi mecnierebis da te-

qnikis Tanamedrove doneze).  ganvixiloT 

fsiqologiuri da sainJinro-fsiqologi-

uri TvalsazrisiT sistemis efeqtianobis 

amaRlebis zogierTi meTodi. 

operatori, rogorc “adamiani-manqana” 

sistemis elementi, xasiaTdeba saimedoobis 

cnebiT - dadgenil samuSao pirobebSi Sein-

arCunos moTxovnili xarisxi. v.d. nebili-

cini Tvlida, rom adamiani- operatoris 

saimedooba ganpirobebulia sami ZiriTadi 

faqtoriT: 

	¾ warmoqmnili amocanebis gadawyve-

tisas teqnikis da operatoris 

fsiqo-fiziologiuri SesaZleblobebis 

Tanxvedris xarisxiT;

	¾ operatoris mimarT ganswavlulobis 

da moTxovnis doniT;

	¾ operatoris fiziologiuri monace-

mebiT, nerviuli sistemis Tavisebu-

rebebiT, mgrZnobelobis zRvariT da 

janmrTelobis mdgomareobiT. 

operatoris saimedoba mniSvnelovnad 

mcirdeba saqmianobis eqstremalur pirobeb-

Si an StatgareSed yofnisas. es mdgomareo-

ba gaiTvaliswineba funqciebis gayofis, 

dublirebis da operatoris datvirTvis 

daproeqtebis dros. 

operatoris saimedoba xasiaTdeba uS-

ecdomobis maCvenebliT, mzadyofniT, aRd-

geniTobiT da droulobiT. 

uSecdomoba ganisazRvreba samuSaos 
Sesrulebis uSecdomobis albaTobiT, ro-

melic operatoris fsiqofiziologiur md-

gomareobazea damokidebuli da warmoad-

gens cvalebad sidides samuSao periodis 

ganmavlobaSi. 

operatoris mzadyofna warmoadgens op-

eratoris samuSaoSi sawarmoo drois nebi-
smier momentSi  CarTvis albaTobas. 

operatoris aRdgeniToba dakavSire-

bulia operatoris moqmedebisas TviTkon-

trolTan da daSvebuli Secdomebis gas-

worebasTan. 

operatoris saimedooba ganpirobebu-

lia misi fizikuri, inteleqtualuri da 

sxva resurebiT. resursis cneba dakavSire-

bulia fsiqofiziologiur danaxarjebTan, 

romlebic gansazRvravs fsiqofiziologi-

uri “saqmianobis fass”. profesiuli miznis 

misaRwevad operatoris winaSe wamoyenebu-

li Tioeuli amocana moiTxovs fizikur, 

fsiqofiziologiur,  fsiqologiur an 

maT kombinaciebis garkveul resursebs. 

pasuxismgeblobis gazrda Sedegad iZle-

va mometebuli kontrolis gamovlenas 

operatoris efeqtianobis daweviT, fsiqi-

kuri stresis ganviTarebiT. operatorSi 

samuSao sfero yalibdeba “funqcionaluri 

mdgomareobiT”, romelic uzunvelyofilia 

Sromis mwarmoeblurobiT. 

Sromis mwarmoebluroba damokidebu-

lia mraval faqtorze da stadiur xasiaTs 

atarebs. pirveli stadia – gamomuSavebiTi, 

anu zrdadi Sromis mwarmoeblurobaa. am 

dros SromiTi saqmianoba  moicavs mTel 

aucilebel resursebs, organizmi Tavisu-

falia yvela im funqciebisagan, romlebic 

dakavSirebuli ar aris profesiasTan. 

meore stadia – mdgradi Sromis mwarmoe-

blurobaa. mesame stadia dakavSirebulia 

gadaRlilobis zrdasTan, xasiaTdeba daZ-

abulobis matebiT da resursebis xarjze 

funqcionaluri  sistemis  gadanacvlebiT. 

samuSaos Sesrulebisas izrdeba Secdomebis 

raodenoba. operatoris profesiul saqmia-

nobaSi saimedobis xarisxis asamaRleblad 

erT-erT mniSvnelovan fsiqologiur meqa-

nizms TviTkontroli warmoadgens, romel-

ic saqmianobisas Tavisdroulad aRmoaCens 

daSvebul Secdomebs  an mianiSnebs   maTze. 

11.5. operatorebis profesiuli 
SerCeva, swavleba da jgufuri 

saqmianoba

operatoris profesiuli momzadeba mim-

dinareobs “profesiuli momzadebis sis-

temis” CarCoebSi, romelic moicavs oTx 

komponents: profesiuli SerCeva, swavle-

ba, mxardaWera da profesiuli xelovnebis 

srulyofa, SromiTi koleqtivebis Camoyal-

ibeba.

“profesiuli SerCeva”- esaa RonisZie-

baTa sistema im pirTa gamosavlenad, rom-

lebic TavianTi fsiqofiziologiuri da 
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pirovnuli TvisebebiT Seesabamebian swav-

lebas da SemdgomSi konkretuli profesi-

uli saqmianobis Sesrulebas. 

profesiuli SerCeva im SemTxvevaSia 

aucilebeli, rodesac adamiani-operato-

ris mimarT wayenebulia maRali moTxovne-

bi an imdenad specifikuria,  rom yvela 

pretendenti  ver SeZlebs mis aTvisebas an 

samuSaos Sesrulebas. magaliTad, stersu-

li faqtorebis zemoqmedebiT samuSaos Ses-

ruleba SeuZlia  mxolod gansakuTrebuli 

myari nerviuli sistemis mqone adamians. 

arsebobs profesiuli SerCevis ori 

klasikuri amocana: ganusazRvreli raode-

nobis kontigentidan SezRuduli odenobis 

specialistebis SerCeva da pretendentTa 

SezRuduli kontigentis racionaluri ga-

nawileba (profdiferenciacia), (magaliT-

ad, samxedro nawilebSi axalgazrda ja-

riskacebis profesiis mixedviT ganawileba). 

es amocanebi SeiZleba gadawyvetili iqnes 

Sesabamisi profesiebis mixedviT fsiqolo-

giuri testebiT. amis Semdeg gansazRvraven 

Sesaferis profesiul kandidats. 

profesiuli SerCevis efeqtianoba 

damokidebulia “profesiis sirTuleze” 

da “Secdomebis Sefasebaze” operatoris 

araswori moqmedebisas.  amitom SerCeva 

efeqtiani iqneba  adamianis eqstremalur 

pirobebSi muSaobisas. esaa saaviacio-kos-

mosuri sistemebi, samxedro teqnikisa da 

SeiaraRebis sistemis obieqtebi da dinami-

kuri marTvis sistemis obieqtebi. 

kandidatebis SerCevis Semdeg dginde-

ba profesiuli swavlebis etapi , romlis 

mizania Seiqmnas codnis maragis asaTvise-

beli pirobebi, gaecnon siaxleebs, rom-

lebic uzrunvelyofen “adamiani-manqana” 

sistemebSi maTi saqmianobis efeqtianobas. 

saswavlo kursebi gansazRvrulia momava-

li profesiuli saqmianobisaTvis da age-

bulia principiT – “martividan rTulisak-

en”, etapobrivad siaxleebis asaTviseblad. 

swavlebis meTodebis SerCeva damokidebu-

lia Sesabamisi profesiis aTvisebaze amo-
canebi SeiZleba pirobiTad daiyos martiv 

da rTul amocanebad. martivi ar moiTxovs 

specialur swavlebas da operatorma Sei-

Zleba Seasrulos damatebiTi swavlebis ga-

reSe. rTuli amocanebi ver  iqneba aTvise-

buli damatebiTi specialuri swavlebis 

gareSe. rogoricaa magaliTad, avtomobil-

is tareba, TviTmfrinavis marTva, energeti-

kuli mowyobilobebi da a.S. 

operatorebis swavleba  mmarTvelo-

biT   obieqtze xSirad SeuZlebelia marT-

vis algoriTmebis sirTulis da saswavlo 

miznebisaTvis realuri gamoyenebis teqni-

kis maRali fasis gamo. magaliTad, erTi 

saaTiT TviTmfrinavi-gamanadgurebelis 

marTva Rirs ramdenime aTasi dolari, 

xolo am drois swavlebis efeqti arc ise 

maRalia. amitom aseTi swavleba “adami-

ani-manqana” sistemebis operatorebisaTvis 

SeiZleba ganxorcieldes imitaciur trena-

Jorul sistemebze. “imitatorebi’ – esaa re-

aluri obieqtebis calkeuli elementebis 

Semsrulebeli teqnikuri mowyobilobebi. 

obieqtis garegnuli formis an elementis 

imitators uwodeben “makets”.masze xor-
cieldeba realuri saqmianobis calkeu-

li fragmentebi. is Sesaswavli moqmedebis 

mravaljer gameorebis saSualebas iZleva. 

operatoris momzadebis procesi xor-

cieldeba profesiuli momzadebis sistemis 

CarCoebSi, romelic Sedgeba teqnikuri sa-

Sualebebis qvesistemebis da swavlebis 

fsiqologiur-meToduri saSualebebisa-

gan. es kompleqsi uzrunvelyofs saswavlo 

garemos arsebobas, romelSic mimdinare-

obs instruqtoris urTierTobis interaq-

tiuli procesi moswavlesTan, romelic 

mowodebulia aiTvisos profesiuli Cveve-

bi profesiuli amocanebis gadasawyvetad. 

profesiuli mzadyofna niSnavs opera-

toris mier garkveuli codnis aTvisebas, 

“adamiani-manqana” sistemis marTvaSi siax-

leebis da  zogierTi pirovnuli Tvisebebis  

(moralur-fsiqologiuri mdgradoba, ko-

leqtivSi muSaobis unari, gaurkvevlobis 

pirobebSi gadawyvetilebebis miRebis mza-

dyofna) uzrunvelyofas profesiuli saqmi-

anobis  efeqtianobisaTvis. Tumca es cneba 

ufro farToa, vidre cneba swavleba, rome-

lic mxolod teqnologiebis aTvisebas da 

teqnikis gamoyenebis codnas moicavs. 
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“adamiani-manqana” sistemis operatoris 

profesiuli momzadebis formirebisaTvis 

ZiriTad teqnikur saSualebad iTvleba 

trenaJori. 

trenaJori aris adamiani-operatoris 

mosamzadebeli teqnikuri aRWurviloba, 

romelzec SesaZlebelia profesiuli Cveve-

bis da unarebis aTviseba SemdgomSi real-

ur obieqtebze gamoyenebisaTvis.  

trenaJori sxvagvarad SeiZleba gani-

sazRvros Semdegnairad: trenaJori aris 

teqnikuri aRWurviloba “adamiani-manqana” 

sistemis profesionali operatoris mo-

samzadeblad, romelic pasuxobs “adami-

ani-manqana” sistemis swavlebis meTodikis 

da xarisxis kontrolis moTxovnebs. 

trenaJorSi ganTavsebulia “adami-

ani-manqana” sistemis fizikuri da funqcio-

naluri modelis teqnikuri nawilebi da 

misi garegnuli forma. amitom etapobrivi 

Seswavlisas scenarSi SerCeviT gamoiyeneba 

mxolod is elementebi, romelic saWiroa 

ama Tu im etapze profesiuli momzadebisas. 

trenaJorze  SeiZleba operatorma ga-

naxorcielos iseTi modeluri situaciebi, 
erTaderT meTodad romelTa Sesruleba 

realur teqnikaze SeuZlebelia. amitom 

trenaJoruli momzadeba iTvleba profe-

siuli operatorebis momzadebis erTaderT 

meTodad. 

aucilebelia trenaJorebi ganvasxvavoT 

TvalsaCinoebebisa da imitatorebisagan, 

romelTa amocanas warmoadgens teqnikuri 

sistemebis calkeuli elementebis, maTi 

garegnuli saxis aRwerilobis Seswavla, 

romelic dakavSirebuli araa operator-

ul saqmianobasTan.  mTliani profesuli 

saqmianobidan, moqmedebis gamoyofis  Zir-

iTad kriteriumad, romelic sruldeba 

trenaJorebiT, iTvleba  im moqmedebebis 

Sesabamisi kriteriumebi, romlebic Tavi-

ani fsiqologiuri struqturiT erTnairia 

arian realuri saqmianobaSi Sesrulebuli 

moqmedebebisas. moqmedebis fsiqologiur 

struqturaSi Sedis: misi mizani, aRqmis Tav-

iseburebebi, yuradReba, azrovneba, moZrao-

bis Taviseburebebi, romliTac realizdeba 

es moqmedebebi da a.S. rTuli saqmianoba 

SeiZleba daiyos calkeul moqmedebebad, 

calkeul savarjiSo jgufebad. 

gadasawyveti amocanebidan gamomdin-

are, trenaJorebs: operatoris saqmianobis 

calkeuli elementebis formirebisaTvis 

yofen– paralelur da kompleqsur tre-

naJorebad, romlebic operatoris mTlian 

saqmianobas moicaven. paralelur  trena-

Jorebs miekuTvneba: 

	¾ ”adamiani-manqana” sistemis materialu-

ri nawilebis Semswavleli;

	¾ sensoruli Cvevebis formirebisaTvis; 

	¾ marTvis aparatebTan muSaobis Cveve-

bis SeswavlisaTvis; 

	¾ sistemis mosamzadeblad da gasaxsne-

lad; 

	¾ algoriTmuli amocanebis gadasawyve-

tad.

kompleqsuri trenaJorebi  operators 
rTaven mTliani saqmianobis amocanebis 

gadawyvetaSi.  isini TavianTi struqturiT 

axlosaa saqmianobis realur pirobebTan. 

kompleqsur trenaJorebze xSirad mod-

elirdeba “adamiani-manqana” sistemis gamoy-

enebis fizikuri pirobebi, romlebic araa 

dakavSirebuli marTvis Sesasrulebel amo-

canebTan-meqanikur vibraciasTan, samuSaos 

moculobasTan, manqanebis da meqanizmebis 

muSaobis xmovan efeqtebTan da a.S. 

trenaJorma unda uzrunvelyos im Cveve-

bis aTviseba, romlebic SemdgomSi real-

uri saqmianobisas saWiroa.  es rTuli 

amocanaa, ramdenadac trenaJorebze muSao-

bisas SeiZleba aTvisebuli iqnes mcdari 

Cvevebi da interferenciebi. trenaJorebze 

efeqtiani muSaoba yovelTvis araa aseTive 

efeqturi “adamiani-manqana”  sistemis re-

alur pirobebSi. zogjer mizanSewonilia 

gamoyenebuli iqnes makoreqtirebeli tre-

naJori-calkeuli, magram aucilebeli mc-

dari moqmedebebis aRmosafxvrelad. 
zogadad operatoris trenaJori Sedgeba: 

	¾ sensoruli modelirebis qvesisteme-

bisagan (vizualuri, smeniTi SexebiTi 

moqmedebebi);

	¾ operatoris samuSao adgilis da 

marTvis organoebis modelirebis qve-

sistemebisagan;
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	¾ obieqturi kontrolis qvesistemebisa-

gan; 

	¾ saswavlo amocanebis da ukukavSire-

bis Seqmnis modelirebis qvesisteme-

bisagan;

	¾ instruqtorebis saqmianobis uzrunve-

lyofis qvesistemebisagan;

	¾ swavlebis Sedegebis doumentaciuri 

qvesistemebisagan;

	¾ operatoris mdgomareobis operati-

uli diagnostikis qvesistemebisagan.

es elementebi zogierTi trenaJoris 

struqturas SeiZleba ar hqondes an teqniku-
ri an ekonomikuri mizanSewonilobis Sesa-

bamisad Seicvalos organizaciul-meToduri 

RonisZiebebiT. maqsimaluri msgavseba realur 
obieqtTan yovelTvis ar iZleva maRal efeqts.  
marTvis realuri obieqtebis sirTules da 

fass mivyavarT trenaJorebiT momzadebis  

gamoyenebis dabal SesaZleblobamde. amasTa-

nave dabalia imitaciis xarisxic, gansa-

kuTrebiT marTvis realuri obieqtebis dina-

miuri Tvisebebi. dReisaTvis am problemebis 

mecnierulad gadawyveta SeuZlebelia. praq-

tikaSi trenaJorebis Seqmnis procesi empiri-

ul xasiaTs atarebs. 

trenaJori – profesiuli momzadebis 

sistemis elementia, romelic flobs efeq-

tianobis amaRlebis specifikur elementebs:

	¾ obieqturi kontrolis sistemas;

	¾ saswavlo amocanebis gamovlenis da 

Camoyalibebis sistemas;

	¾ motivaciis sistemas.

obieqturi kontrolis sistema axor-

cielebs operatoris moqmedebis Sefasebas 

saswavlo procesSi, amyarebs instruqtorTan 

ukukavSirs marTvis moqmedebebis koreqtire-

bisaTvis, uzrunvelyofs saswavlo procesis 

da varjiSebis Sedegebis dokumentacias. obi-

eqturi kontrolis sistemis daproeqtebis 

problemas warmoadgens saswavlo saqmiano-

bis SefasebaTa sistemis SerCeva.

saswavlo amocanebis gamovlenis da 

Camoyalibebis sistema uzrunvelyofs sas-

wavlo procesisaTvis saswavlo amocanebis 

Seqmnas. misi ZiriTadi problemaa saswavlo 

amocanebis sirTulis SerCeva, romlebic 

uZrunvelyofen swavlebis principis ganx-

orcielebas-“martividan rTulisaken”.

motivaciis sistema emsaxureba opera-

toris optimalur fsiqikur mdgomareobas 

swavlebis da varjiSis dros. motivacia 

iqmneba saTamaSo elementebisagan savarji-

So amocanebSi motivaciebis realizaciiT. 

realuri saqmianobisas periodulad 

imitirdeba StatgareSe da eqstremaluri 

situaciebi, romlebic operatorebisa da 

trenaJorebisaTvis saqmianobis analizis da 

Sesworebebis Setanis wyaros warmoadgenen.

teqnikuri sistemebis mravali saxeoba 

funqcionirebisaTvis marTvis funqciebis 

calkeuli elementebis Semsrulebeli mTe-

li rigi specialistebis mier erTobliv 

saqmianobas moiTxovs. aseT sistemebs mie-

kuTvneba: energatikuli mowyobilobebis, 

kosmosuri xomaldebis mfrinavebis, samxe-

dro teqnikis rTuli obieqtebis gadaadg-

ilebis da funqcionirebis marTvis siste-

mebi. am sistemebTan adamianis muSaobis 

Taviseburebebi dakavSirebulia organi-

zaciuli sistemis efeqtTan, socialuri 

fsiqologiis elementebTan da koleqtiuri 

gadawyvetilebebis miRebasTan.

    jgufuri muSaoba gvTavazobs ier-

arqiuli principiT agebuli organi-

zaciuli struqturis arsebobas, kerZod, 
xelmZRvanelis arsebobas, romelic axo-

rcielebs masze dakisrebul funqciebis 

koordinirebas da marTvis lokaluri amo-

canebis gadawyvetas. jgufuri saqmianobis 

mizania uzrunvelyos sistemis saqmianoba. 

jgufuri mmarTveloba gvTavazobs admin-

istraciuli sistemis arsebobas, romelic 

xorcieldeba sakomunikacio sistemebiT da 

warmoadgens damatebiT faqtors marTvis 

procesSi mas ekisreba. gavlena moaxdinos 

operatoris qcevaze. marTvis umaRlesi 

koncentracia gamovlindeba xelmZRvanelis 

brZanebis formiT. xelmZrvanelis amocanas 

warmoadgens iseTi mdgomareobis Seqmna, 

romelSic sistemis operatorebi TavianT 

qcevas gamoavlenen saukeTeso racional-

uri saxiT. saqmianobis procesSi dasaSve-

bia  konfliqtebi, ris Sedegad moixsneba 

arasruli informaciulobiT warmoqmnili 

gaugebrobebi, racionalurad ganawildeba 

sistemis resursebi.
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