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5.1. ergonomikuri kvlevebis zogadi 

daxasiaTeba

dRes diskusia ergonomikis saganze, 

amocanebze da sazRvrebze aRar mimdin-
areobs, armed pirvel safexurze dgas er-
gonomistebis moRvaweobis Sesaxeb pro-

fesionaluri problemebi da ZiriTadad 

meTodologiis, ergonomikis sakvlevi da 

daproeqtebis meTodebis sakiTxebi, rac 

Zalian rTulia. 

ergonomikis ganviTareba da misi amo-

canebis garTuleba iwvevs axali da ufro 

rTuli meTodebis Camoyalibebis, teqnikuri 
saSualebebis gamokvlevas da daproeqtebas. 

xSirad axali meTodologiis sasargeblod, 

uaryofen tradiciul meTodebs, miuxedavad 

imisa, rom Zveli meTodologia ufro adek-

vaturia axali amocanebis mimarT, amasTan 

erTad ufro martivi, ekonomiuri da sando.

meTodurobis kultura da profesion-

alizmi ergonomikaSi ZiriTadi pirobaa 

koreqtuli da efeqtiani meTodebis da 

teqnikuri saSualebebis gamoyenebisas. er-

gonomikis Seswavlas da adamianis teqni-

kasTan saqmianobis optimizacia specifi-

kurobiT xasiaTdeba:
pirveli - ergonomikis daproeqtebis 

mimarT igi iTxovs saqmianobis mimarTulebis 

ara marto eqspertul gamoyenebas, ar-
amed daproeqtebis meTodebs, romlis sa-

SualebiT SesaZlebelia imis formalizeba, 

rac adre iyo mocemuli aRwerilobiT.

meore - ganzogadebuli aqtivobis ga-

moyeneba, daZabulobis da komfortuli 

saqmianobis monacemebi, ganisazRvreba inte-
graluri kriteriumebis miRebis kerZo kom-

pleqsis monacemebis safuZvelze.

mesame – ergonomikur gamokvlevebSi 

daproeqteba - SefasebaSi, rogorc wesi ig-
ulisxmeba ramdenime sxvadasxva meTodebis 

gamoyeneba, romlebic aireklavs „adamiani 

manqana“ sistemis komponentebisa da Tvise-

bebis erTianobas.
CamoTvlili Tvisebebi ayalibebs er-

gonomikuri amocanebis SesrulebisaT-

vis konkretul strategias da SasarCev 
meTodebs.

kvlevis meTodebi ergonomikaSi piro-

biT iyofa sam jgufad: analitikuri an aR-

weriTi, eqsperimentuli da gaangariSebiTi. 
samive metwilad gadaxlarTulia erTmaneT-

Si da maT iyeneben erTdroulad.

praqtikulad, TiToeuli ergonomiku-

ri problema warmoiSveba realuri amo-

canebis SerCevisas, romelic ergonomistebis 

mier aris aRmoCenili adamianis saqmianobis 
specifikis SerCevis dros, adamianebis an 

jgufebis mier teqnikasTan erTad warmoebaSi 

an sxva garemoSi. ergonomistebma kvalifici-
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urad unda SeZslon saqmianobis gaakeTon an-
alizi, warmoebis sferoSi, Tu rogoria – nay-
ofiereba, profesiuloba, Sromis pirobebi, 
denadoba, tramvireba da sxva.

 ergonomikuri kvlevebi iwyeba adami-

anis saqmianobis analizidan da sistemis 

„adamiani-manqana“ funqcionirebidan. misi 

mizania – adamianis adgilis da rolis 

gansazRvra sistemaSi; saqmianobis da fun-

qcionaluri struqturis aRwera, adamianis 

faqtebis gamovlena teqnikaSi, rac mTlia-

nobaSi da nawilobriv moqmedebs sistemis 
efeqtianobaze da saimedoobaze. 

 analizis miznebi damokidebulia konk-

retul amocanaze. roca unda Catardes eqs-
perimentuli kvlevebi, am SemTxvevaSi ana-

lizebi saWiroa ZiriTadad imisaTvis, rom 

SeirCes saqmianobis adekvaturi modeli, 
calkeuli SesrulebisaTvis, anda imisaTvis, 
rom ganisazRvros eqsperimentis amocana. 

Tu saWiroa „adamiani manqana“ sistemis im 

kompetentebis gamovlineba, romlis mixed-

viTac unda Catardes ergonomikis Sefaseba, 
kriteriumebis da profesiuli meTodebis 

SerCevis SemTxvevaSi analizi mimarTuli 

iqneba pirovnebis Tvisebebis gansazRvri-

saTvis, rac did gavlenas axdens saqmiano-

bis xarisxze.

teqnikuri saSualebebis an sistemis 

gaumjobesebisas, detalurad unda iyos aR-
niSnuli momuSave adamianis Tavisebureba, 

ergonomikis TvalsazrisiT ivaraudeba, rom: 
 pirveli – zusti mizezi SeiZleba iyos 

arsebuli teqnikiT ukmayofileba; 
 meore – zusti warmodgena imisa, Tu ra 

mimarTulebiTaa saWiro maTi modifikacia. 

 pasuxi am kiTxvebze miiReba Tu saqmi-

anobis winaswari analizis msvlelobisas 
organizaciaSi aRmoCenilia adamianisa da 

teqnikis urTierTmoqmedebis naklovane-

bebi da gansazRvrulia moTxovna, romel-

sac aRniSnuli saqmianoba teqnikuri sa-

Sualebis gamoyenebiT gamoavlens adamianis 
fsiqofiziologiur Tvisebebs. idealur 

SemTxvevaSi analitikuri etapis Sedegi 

gaumjobesebuli unda iyos arsebuli er-

gonomikuri problemebis Sesrulebasas, an 

axali teqnikuri saSualebebis sistemis 

daproeqtebaSi. ergonomikuri kvlevebis 

SemTxvevaSi analitikuri etapi sasarge-

bloa bevri Tanamedrove daproeqtebis an-

alizisa da meTodebis gamoyenebis kuTxiT.

eqsperimentuli gamokvleva saSualebas 

gvaZlevs gamovavlinoT organizaciaSi ada-

mianisa da teqnikuri saSualebis urTier-

Tobis iseTi Taviseburebani, romlebic ar 

Canan uSualod analizis procesis dros. am 
SemTxvevaSi mniSvnelovani meToduri xerx-

ia saqmianobis garTuleba, rac saSualebas 

gvaZlevs saproeqto kvlevebSi gamovavli-

noT erTis upiratesoba ramdenimes Soris 
ZiriTad saqmianobasTan erTad damatebiTi 

amocanis SesrulebiT, romelic Sefasebas 

eqvemdebareba da iyeneben sarezervo drois 
registraciisaTvis. igi warmoadgens zed-

met dros, romliTac SeiZleba isargeblos 

momuSave adamianma, imisaTvis, rom Tavidan 

aicilos regulirebuli parametris gadax-

ra daSvebuli zRvris gareT.

ergonomikuri gamokvlevebis organi-

zaciis dros, saWiroa imis gaTvaliswineba, 
rom gamosacdelis Sedegze moqmedeben eqs-
perimentatoris daswreba, misi danadgari 

da lodini.

laboratoriul pirobebSi, miRebuli 

monacemebis pirdapir realur situaciebze 

gadatanis siZneleebi dakavSirebulia imaze, 

rom pirvel SemTxvevaSi gamosacdelebi mo-

qmedeben specifikuri motiviT, romlebic 

kargaven Tavis Zalas maSinve, rogorc ki 

gamosacdeli tovebs laboratorias.

SezRudva, romelsac ayeneben labora-

toriuli pirobebi, aiZulebs eqsperimentis 

Catarebas sawarmoo pirobebSi. miuxedavad 

amisa am eqsperimentebsac aqvs naklovanebe-

bi. nawili maT Soris dakavSirebulia so-

cialur – fsiqologiuri faqtorebis moq-

medebasTan, radgan kvlevis logika iTxovs 

davalebis Sesrulebas cvalebadobis moq-

medebis pirobebSi, gamokvlevebSi monawile-

leqciebis kursi  V. leqciebis kursi  V. 
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oben, rogorc wesi eqsperimentaluri da ga-

mosakvlevi sakontrolo jgufebi. vinaidan 

sawarmoo pirobebSi adamianTa erTi jgufis 

izolacia meoresagan Znelia, sakontrolo 

jgufs SeuZlia Caebas SejibrebaSi eqsper-

imentalur jgufTan.

 sakontrolo jgufis saqmianoba SesaZlebe-

lia gauaresdes, radgan Sromis pirobebi icv-
leba. aseTi faqtorebis codna iZleva saSuale-

bas Tavidan aicilo mosalodneli Sedegebi.

5.2. ergonomikuri meTodebis 

klasifikacia

ergonomikuri meTodebis klasifika-

cias bevri saerTo aqvs adamianis codnis 

meTodebis klasifikaciasTan.

pirveli jgufis meTods pirobiT or-

ganizaciuls uwodeben. mas miekuTvneba 

ergonomikis meTodologiis saSualebe-

bi, romlebic uzrunvelyofen saqmianobis 

sistemur midgomas kvlevisa da proeqtebis 

mimarT. isini gamodian xarisxiani in-

strumentebisa da praqtikuli saqmianobis 

sferos integraciiT, sadac warmoiSva „ada-
miani- manqana“ sistemis xarisxobrivad ax-
ali problemis Seswavla da daproeqteba. 
aseTi gamokvlevebisa da daproeqtebisaT-

vis damaxasiaTebelia ara miRebuli sinT-

ezis Sedegi damoukidebeli organizaciis 

gamokvlevebis safuZvelze, aramed iseTi 

gamokvleva, romlis ganxorcielebis dros 

iyeneben sxvadasxva disciplinebis princi-
pebs da meTodebs.

sistemuri midgoma ar wyvets ergono-

mikis gadamwyveti problebis miRebas, aramed 
gvexmareba maTi ganxorcielebisaTvis swori 

midgomis arCevaSi. aseTi funqciis ganxor-

cielebisaTvis efeqtiani instrumenti aris 

sistemuri modelireba, sadac modelirebis 

sagani ganixileba rogorc sistema, xolo 

TviT modelis SemecnebiTi procesi nawil-

deba modelis sistemebze. ToToeuli maT-

gani asaxavs modelirebul disciplinarul 

warmodgenas.

meore jgufis meTodebi warmoadgenen 

empiriuli wesiT miRebul kvleviT monace-

mebs. am jgufs miekuTvneba: dakvirveba da 
TviTdakvirveba, eqsperimentuli proce-

durebi (laboratoriuli, warmoebrivi), 
eqsperimentebi (laboratoriuli warmoe-

brivi eqsperimentebi), diagnostikuri meTo-

dika (testebi, anketebi, interviu, saubari) 

procesebis da saqmianobis produqtebis an-

alizi, modelireba (sagnobrivi, maTemati-

kuri da sxva).

 mesame jgufis meTodebi warmoadgenen 

raodeniobriv da xarisxobriv monacemTa 

damuSavebas.

meoTxe jgufis meTodebSi gaerTianebu-

lia miRebuli monacemebis interpretacia, 

romlis konteqstSi gaerTianebulia fun-

qcionaluri sistema „adamiani-manqana“. 
ufro vrceli, meore jgufis meTodebia, 

romelSic gamoyofilia konkretuli 

meTodebis rigi.

SromiTi saqmianobis operaciul–

struqturuli aRweris arsi, e.w. algo-

riTmuli analizi, mdgomareobs Sromi-

Ti saqmianobis danawevrebaSi, sxvadasxva 

xarisxobriv nawilebad (TiToeulis saqmia-

noba – moqmedeba, operacia) maTi logikuri 

urTierTobaa erTmaneTTan da rigi monace-

mebis gamoTvlaa, rasac aqvs fsiqofiziolo-

giuri mniSvneloba. 

ergonomikis meTodur arsenalSi gaer-

Tianebulia mravali fsiqofiziologiuri 

meTodebi: reaqciis (martivi sensomotor-

uli reaqciis, SerCevis reaqciis, moZravi 

obieqtis reaqcia da sxva) drois gazomva.
fsiqofizikis meTodebi (zRvaris gan-

sazRvra da mgrZnobiarobis dinamika), 

fsiqometriuli meTodebi.

ergonomikaSi farTod aris gavrcele-

buli eleqtrofiziologiuri meTodebi, 

romlebic swavloben eleqtromovlenebs 

adamianis organizmSi sxvadasxva saxeobis 

saqmianobis dros. isini saSualebas iZleva 
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SevafasoT mravali procesebis, droebiTi 

parametrebi, maTi topografia, regulaciis 

meqanizmebi da sxva, maT miekuTvneba:

1.	 eleqtroencefalografia (eeg) – Ta-

vis tvinis eleqtroaqtivobis Caw-

era. eeg – gvaZlevs xarisxobrivi 

da raodenobrivi analizis sa-

Sualebas racionaluri mdgomare-

obis, sakuTriv tvinis aqtivobisa 

da misi reaqciis gamaRizianeblis 

moqmedebis mimarT;

2.	 eleqtromiografia (emg) – kunTebis 

eleqtruli aqtivobis Cawera, rome-

lic ZiriTad rols TamaSobs muSe-
bis moZraobis SemTxvevaSi kunTebis 

tonusis mdgomareobis Sesaxeb;
3.	 kan–galvanuri reaqciis regis-

traciiT dgindeba kanis potencial-

is cvlilebebis sakmaod mgrZnobi-

are monacemebi adamianis emociuri 

mdgomareobis Sesaxeb;
4.	 eleqtrokardiografia (ekg) gulis 

eleqtronuli aqtivobis Cawera. 

gulisa da sisxlZarRvebis sistemis 

mdgomareobis indikatori, romelic 

gvaZlevs saSualebas gamovikvlioT 

gulis SekumSva fizikuri datvirT-

vis dros;

5.	 eleqtrookulografia (eog) gva-

Zlevs Tvalis gareTa kunTebis aq-

tivobis Caweris saSualebas, rasac 
iyeneben ergonomikaSi adamianis 

mzeris gadadgilebisas, rodesac 

adamiani aTvalierebs romelime 

obieqts.

 bioeleqtronuli procesebis regis-

tracia gvaZlevs saSualebas ganvsazRvroT 

da raodenobrivad davaxasiaToT funqcio-

naluri cvlilebebi adamianis organizmSi, 

romelic mimdinareobs garemo pirobebisa 

da teqnikis moqmedebis Sedegad. xSirad 

iyeneben ramdenime eleqtrofiziologiur 

indikatoris registracias, TiToeul maT-

gans aqvs Tavisi informacia saqmianobis 

Sesaxeb.

 fsiqofiziologiuri funqciebis komp-

leqsur registracias poliefeqtur meTods 

uwodeben. Tavis meTodur arsenalSi da 

biotelemetriaSi ergonomika aerTianebs 

funqciebis distanciur gamokvlevebs da 

adamianis sicocxlisunarianobis monaceme-

bis registracias. 

 adamianis funqcionaluri mdgomareoba 

fasdeba fiziologiuri da fsiqologiuri 

meTodiT. bolo jgufSi Sedis efeqtiani 

Sesrulebis sxvadasxva fsiqometruli 

testebis, konkretuli funqciuri mdgo-

mareobis subieqturi Tvisebebis analizi 
da Sefasebis meTodebi. SromiTi saqmiano-

bis konkretuli saxeobis Sinaarsobrivi 

fsiqofiziologiuri analizi aucilebeli 

pirobaa kompleqsuri testebis sistemis 

CamoyalibebaSi, romelic gamoiyeneba fun-

qciuri dinamikis mdgomareobis Sefase-

bisaTvis realuri warmoebis procesSi. 
funqciuri mdgomareobis integraluri Se-

fasebisas iyeneben poliefeqtur meTods 

fsiqofiziologiuri parametrebis regis-

traciisaTvis. 
 raodenobrivi da xarisxobrivi Sromis-

unarianobis daqveiTebis fiqsacia da pro-

cesebis koordinaciis darRveva, saSualebas 
gvaZlevs davakvirdeT adamianis momqancv-

elobis ganviTarebas, SromiTi procesis 

daqveiTebas, samuSaos Sesrulebaze damok-
idebulebiT am procesis Sewyvetamde. xSi-
rad Sromisunarianobis daqveiTeba mim-

dinareobs raodenobrivi da xarisxobrivi 

Sromis maCveneblebis cvlilebamde. erTis 

mxriv, SesamCnevia SromiTi stereotipis 

cvlilebebi da ufro mniSvnelovania maTi 

Sesrulebis drois variabiloba. meores mx-

riv, SeimCneva Sromis, erTeulis fiziolo-

giuri daxarjvis efeqtianobis daqveiTeba. 

igi SeimCneva gazTacvlis monacemebiT, sxe-

ulis tempraturiT, aCqarebuli pulsiT da 

sxva. am SemTxvevaSi efeqtiania radiopul-

sometris mudmivi gamoyeneba Sromis Ses-

rulebis procesis periodSi.

 Sromisunarianobis daqveiTebis di-

leqciebis kursi  V. leqciebis kursi  V. 
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agnostikuri mizniT, subieqturi Sefase-

bis gamoyenebis perspeqtivaze miuTiTebda 

jer kidev a.a. uxtomski. igi Tvlida rom, 

e.w. subieqturi Sefaseba iseve obieqturia, 

rogorc e.w. obieqturi da praqtikaSi 

mogvcems Sromis daqveiTebis ufro zust 

da delikatur monacemebs, vidre arsebu-

li laboratoriuli meTodebi. es aixsneba 

mravali siptomebiT, romelic vlindeba in-

dividis subieqturi Sefasebis reaqciebiT 
(reaqcia, romelic axasiaTebs individ-

is damokidebulebas piradi mdgomareobis 

mimarT) da obieqturi kontroli momqancve-

li Tvisebebis mimarT (fiziologiuri dis-

komforti, fsiqologiuri saqmianobis dar-

Rveva), romelic SeiZleba aRiqvas adamianma. 

sxvadasxva jgufis siptomebis arseboba sa-

fuZvels iZleva subieqturi diagnostikis 

meTodebis sxvadasxva mimarTulebebis gan-

viTarebis. aq igulisxmeba gamokiTxvebi 

da subieqturi skalireba. gamokiTxulebi 

iZlevian xarisxobrivad, sxvadasxva momqa-
ncvelebis gadaRliTi simptomebis gam-

ovlinebis saSualebas, romlebic SeiZleba 

adamianma SeigrZnos. TiToeuli Tavisebure-

bis xarisxobrivi Sefaseba an gansazRvra 

ar aris kvlevis ZiriTadi sakiTxi an miza-

ni. adamianis mdgomareoba fasdeba simptom-
ebis saerTo raodenobiT da xarisxobrivi 

TaviseburebebiT.

 subieqturi skalirebis meTodikebs 

iyeneben imisaTvis, rom TviT adamianis mier 

Sefasdes mdgomareobis xarisxi. sacdel 

pirovnebas sTxoven Tavisi mdgomareoba Seu-

fardos Sesabamis mdgomareobas. TiToeuli-

saTvis gamoyofilia Sesabamisi polaruli 

Sefaseba. manZili bolo wertilebs Soris 

warmodgeba mravalsafexuriani skaliT. Ti-

Toeuli mdgomareobis gamoxatvis xarisxi 

ganisazRvreba wertilis ganlagebiT, ro-

melsac SearCevs skalaze TviT pirovneba. 

aRniSnuli meTodikis magaliTad SeiZle-

ba gamoviyenoT TviTSemfasebeli diferen-

cirebuli testi anu („gunebaganwyobile-

ba“, „aqtivoba“, „ganwyobileba“). am testis 

Sedgenis dros, mxedvelobaSi hqondaT is, 

rom adamianis funqciuri daxasiaTeba Ses-

aZlebelia sami kategoriis saSualebiT: 

gunebaganwyobileba, aqtivoba da ganwyo-
bileba. TiToeuli mdgomareobis xarisxi 

fasdeba Svidbaliani skaliT. samuSaos 
gansazRvris meTodika mravalferovania. aR-
niSnuli meTodika, anu samuSao datvirTvis 

gansazRvra mecnieruli diskusiis sagania. 

samuSao datvirTvis gansazRvra praqtikaSi 

aucilebelia imisTvis, rom dadgindes dat-

virTva, romelic unda Seasrulos adamianma 
da aris SesaZlebeli Tu ara.

 erTerTma meTodma, romelic Seafasebs 

samuSaos datvirTvas da romelsac iyeneben 

damproeqteblebi, gaiara aprobacia amer-

ikul kompaniaSi „boing“- Si. igi emyareba 
amocanebis Sesrulebis analizss, droebiT 

skalaze. („amocana–droebiTi skala“) ufro 

ubralo formiT, es procedura SemdegSi 

mdgomareobs: gverdis marcxena mxares gan-

lagebulia amocanebis CamonaTvali, Camon-

aTvlis pirdapir horizontaluri xazebis 

saSualebiT dafiqsirebulia maTi Ses-

rulebis dro. amocanebis Sinaarsi SeiZle-

ba iyos gansxvavebuli, magram dayofilia 

fazebad, romelic Seesabameba calkeul 

movlenas. Sesrulebis xangZlivoba, unda 

aRiniSnos sworad. es mogvcems saSualebas 

avicdinoT saqmianobis cvlilebebi danad-

garebis gamoyenebis dros, romelic iqneba 

ama Tu im proeqtis gadawyvetilebiT.

monacemebi amocanebis droebiTi gad-

anawilebis Sesaxeb, SeiZleba damuSavdes 

xeliT an kompiuterze. orive SemTxveva-

Si, sistematiurad marcxnidan marjvniv 
gadaadgilebisas Sedgeba ”samuSao dat-

virTvis profili“, romelic unda Semow-

mdes gamocdili operatoriT. samuSao 

datvirTvis piki miuTiTebs imaze, Tu ro-

mel fragmentebs unda mieqces yuradReba. 

mocemuli meTodi ar SeiZleba gavrceldes 

amocanebis ganawilebis mTel speqtrze, 

romelic dakavSirebulia sainformacio 

procesebTan da gadawyvetilebis miRebas-
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Tan.

ergonomikis kvlevebSi iyeneben biomeqa-

nikis meTodebs: daCqarebuli kinogadaRe-

ba, ciklografia, kinociklografia, video 

Canawerebi, meqanikuri monacemebis ele-

qtronuli registracia. maTi saSualebiT 

xasiaTdeba adamianis moZraobis aqtivoba. 
farTo gamoyeneba miiRo anTropometri-

uli kvlevis teqnikam: adamianis sxeulisa 

da misi nawilebis: - Tavis, kisris, mkerdis, 

muclis, kidurebis gazomva specialuri 

instrumentebis saSualebiT. daproeqteba-

Si iyeneben somatografias, teqniko-antro-
pologiuri analizs, romelic asaxavs sx-

eulis ganlagebisa da adamianis samuSao 

pozis cvlilebas, Tanafardobas adamianisa 

da manqanis zomebs Soris. am analizis Se-

degebis wardgineba xdeba grafikis formiT.

 somatografia gvaZlevs saSualebas 

CamovTvaloT msubuqi da optimaluri mis-

awvdomi zonebi, moiZebnos optimaluri sa-

Sualebani samuSao adgilebis organizaci-

aSi samuSao adgilebis gaTvaliswinebiT, 
proporciuli damokidebuleba xelsawyos 

elementebsa da adamians Soris.

saqmianobis pirobebis SeswavlisaTvis 

d imis gasagebad Tu rogor moqmedebs is ada-
mianis janmrTelobaze, iyeneben: fizikur, 
qimiur, fiziologiur, teqnologiur, 
Sromis higienas da sxva. 

ergonomikaSi  gamoyenebuli sociometri-

uli pirovnebaTaSoris damokidebulebis 

kvlevis meTodi saSualebas gvaZlevs: 1.gam-
ovavlinoT upiratesobis faqti an individ-

is damokidebuleba sxva jgufis wevrebis 

mimarT garkveuli situaciis marTvaSi da 

teqnikurad rTuli sistemis momsaxurebaSi; 

 2. aRvweroT individis mdgomareoba 

jgufSi ise, rogorc TviTon subieqts es-

axeba da daupirspiroT es sxva jgufis wev-

rebis reaqcias; 

 3. gamovxatoT urTierTdamokidebule-

ba Sesadarebel jgufebSi formaluri 

meTodebis saSualebiT.

meTodebs Soris erTerTi gavrcele-

bulia gomeostatikuri meTodi, romelmac 

gamoyeneba pova jgufuri saqmianobis oper-

atorebis daproeqtebaSi. specialurad am 

saqmisTvis Seqmnes xelsawyo gomeostati 

(f.d gorbovi, m.a. novikovi, e.s. ventceli, 

i.e. cibulevski). igi Sedgeba sami an meti 
pultisagan (monawileobis mixedviT), Ti-

Toeuli wevris amocanaSi Sedis daayenos 

danadgaris indikatoris isrebi „nulze”. 
eqsperimentators Tavisi pultidan Seu-

Zlia amocanebis siZneleebs gaukeTos vari-
reba, romelic sruldeba urTierTkavSiris 

koeficientis SecvliT. amocana Sesrulebu-

lia im SemTxvevaSi, Tu eqsperimentis yvela 

monawile ayenebs isrebs „nulze“. TiToeu-

li isris dayenebisas specialur xelsawyo-

ze niSnavs imas, rom amocana Sesrulebu-

lia, amiT SesaZlebelia SevamowmoT ara 

mxolod jgufis, aramed TiToeuli wevris 

taqtika. Tavis tvinis, gulis SekumSvis sis-

wrafis, sunTqvis moZraobis, kangalvanuri 

refleqsi, biopotencialis cvlilebebis 

registraciiT mogvcems saSualebas vims-

jeloT emocionaluri mdgomareobisa Ti-

Toeuli eqsperimentis monawiles Sesaxeb. 

5.3. adamiani-manqana” sistemis 

tipebi

 efeqtianobis Seqmna ”adamiani-manqana” 
sistemaSi mdgomareobs manqanisa da adamian-
is optimaluri SeTanwyobis SesaZleblobis 
ZiebaSi.

 saWiroa moxdes adamianze Semdegi fun-
qciebis Sesrulebis dakisreba:

	¾ situaciis mTlianad gaTviTcnobiereba 
mis rTul maxasiaTeblebTan kavSirSi;

	¾ funqciis induqtiuri daskvnebis ganx-
orcieleba, e.i. calkeuli faqtorebis 
mTlian sistemaSi ganzogadeba;

	¾ amocanebis gadawyveta, romlebSic ar 
aris informaciis damuSavebis erTiani 
algoriTmi, an aris zustad gansaz-

Rvruli wesebi;
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	¾ amocanis gadawyveta, romelSic iTx-

oven cvalebad pirobebTan moqnilobas 
da Semgueblobas gansakuTrebiT im amo-
canebis, romelTa warmoqmna rTuliawi-

naswar gaiTvaliswino dainaxo.
	¾ Secdomebis warmoqmnis SemTxvevaSi 
amocanebis gadawyveta maRali pasux-

ismgeblobiT.
 manqanas saWiroa daekisros:

	¾ yvela saxis maTematikuri gaangariSe-
bis Sesruleba;

	¾ erTi saxis, mudmivad ganmeorebadi op-
eraciebis Sesruleba, romelic real-

izdeba mocemuli algoriTmiT;
	¾ didi moculobis erTi saxis informaci-
is Senaxva da dinamikuri warmodgena;

	¾ amocanebis gadawyveta, romelic moiTx-

ovs deduqciur daskvnebs, e.i. saer-

To wesebis miRebis safuZvelze kerZo 
SemTxvevebis gadawyveta;

	¾ moqmedebis Sesruleba, romelic moiTx-

ovs brZanebis reaqciis maRal siCqares.
 funqciebis ganawilebis meTodologi-

aSi mocemuli rekomendaciebi unda ganvixi-
loT, rogorc moqmedebis saxelmZRvanelo. 
gacilebiT ufro rTulia, operatoris saqmi-
anobis Sinaarsis analizi da warmoqmnili 
artefaqtebis gaTvaliswineba.

 miuxedavad mniSvnelovani progresisa 
rTuli teqnikuri sistemebis SeqmnaSi, um-
ravles SemTxvevaSi adamiani Seucvlelia, 
gansakuTrebiT es exeba mis SesaZleblobebs 
arasruli informaciis pirobebSi muSaobi-
sas da evristikuli meTodebis gamoyenebas 
problemebis gadawyvetisas. garda amisa, mx-
olod adamiani flobs sxvadasxva maxasiaT-

eblebis gaTvaliswinebis unars, maT Soris 
socialursa da Tavisi miznis miRwevis ga-
mocdilebas.

adamianis mier Seqmnilia adamiani-manqa-
nis sistemebis uamravi mravalsaxeoba, maT-

Si orientireba sakmaod rTulia. teqnolo-

giuri da teqnikuri sistemebis miznobriv 
niuansebSi orientaciis gamartivebisTvis 
iqmneba sxvadasxva klasifikaciuri sisteme-

bi da sqemebi.
teqnikur daniSnulebasTan damok-

idebulebiT ganasxvaveben ”adamiani-manqa-
na-garemo-s” Semdeg sistemebs:

1.	 moZravi obieqtebis marTvis sistemebi, 
rogorc obieqtidan, ise garedan (sxvi-
si daxmarebiT) marTviT,;

2.	 marTvis sistemebi energetikuli danad-
garebiT;

3.	 marTvis sistemebi ciklis tipis te-

qnologiuri procesebiT;
4.	 dispeCeruli tipis sistemebi, trans-

portis saSualebebis marTvis, energiis 
gamanawilebeli da a.S.

moyvanili klasifikacia, misi pirobi-

Tobisa da simartivis miuxedavad, asrulebs 
praqtikaSi realuri sistemebis mravalsax-

eobebis Semcirebis amocanas.
 sistema ”adamiani-manqana” ufro rTuli kla-

sifikaciiT warmogvidgeba:
a. sistemis muSaobaSi adamianis monawil-

eobis xarisxiT:
1.	 avtomaturi (adamianis gareSe momuSave);
2.	 avtomatizirebuli (adamianis monawil-

eobiT);
3.	 araavtomatizirebuli (adamiani muSa-

obs rTuli teqnikuri saSualebebis 
gareSe).

b. miznobrivi daniSnulebiT:
1.	 marTuli ( ZiriTadi amocana sruldeba 

manqaniT an kompleqsiT marTva);
2.	 momsaxure (adamiani akontrolebs manqa-

nis mdgomareobas, eZebs gaumarTaobas, 
axorcielebs awyobas);

3.	 Semswavleli (trenaJorebi, Semswavle-

li teqnikuri saSualebani);
4.	 informaciuli (radiolokaciuri, 

satelevizio da sxva);
5.	 sakvlevi (modelirebuli danadgarebi, 

maketebi)
g. operatorebis ricxvisa da adamianuri 

rgolebis ierarqiis mixedviT:
1.	 monosistemebi (erTi adamiani, magaliT-

ad piloti an operatori);
2.	 Sualeduri sistemebi (ramdenime ada-



201

miani, Semadgenloba), sadac gamoiyofa: 
”paritetuli”, (roca yvela operato-

ri muSaobs ”Tanabrad”) da ierarqiuli 
(zustad daqvemdebareba operatorze).

d. adamiani da manqanaze urTierTmoq-

medebis tipis mixedviT:
1.	 regularuli (mag. sistema ”mZRoli - 

avtomobili);
2.	 nawilobrivi (mag. sistema”operatori - 

kompiuteri”);
3.	 epizoduri urTierTmoqmedebis.
e. sistemaSi ”adamiani - manqana-garemo”

1.	 instrumentuli sistema ”adamiani-manqa-
na” (sistemis mniSvnelovani komponente-
bi-instrumentebi da mowyobilobebi, 
romlebTanac muSaoba operatorisa-

gan moiTxovs maRal sizustes e.i. mniS-
vnelovania TviT adamianis roli);

2.	  umartivesi ”adamiani - manqana” sisteme-
bi (moicaven stacionalur da ara sta-
cionalur teqnikur mowyobilobebs);

3.	 rTuli ”adamiani-manqana”- sistemebi Ta-

visi funqcionaluri daniSnulebiT mo-
icavs gansxvavebul urTierTzemoqmedi 
mowyobilobis mTlian sistemas;

4.	 sistema-teqnikuri kompleqsebi (xandax-
an sistema farTovdeba adamiani-adami-
ani-manqana-mde, rogorc martivi siste-
mebis) garkveul ierarqia.

v. samuSao procesebis Taviseburebebis 
mixedviT:

1.	 determirebadi da albaTuri;
2.	 statistikuri da dinamikuri;
3.	 diskretuli da aucilebeli moqmedebis 

sistemebi.
 cnobilia sxva klasifikaciac: kerZod, 

Sromis produqtis saxeebis mixedviT, sizus-
tisa da saimedobis sistemaSi adamianis 
rolisa da adgilis mixedviT da a.S.

5.4. funqciebis ganawilebis meTodebi 

adamiansa da manqanas Soris

 sistemaSi „adamiani-manqana-garemo“ 

 

funqciebis ganawilebis dros iyeneben 

meTods, romelic gviCvenebs adamiansa da 

manqanas Soris upiratesobas. idea Semdeg-

Si mdgomareobs: adamians unda gadavceT is, 

riTac mas aqvs upiratesoba manqanasTan Se-

darebiT da piriqiT, manqanas – is, riTac mas 

aqvs upiratesoba adamianTan. ganawilebis 

funqcia rTulia, vinaidan adamianebi da 

manqanebi Sesadari araa. funqciebis ganaw-

ilebisaTvis SeiZleba gamoviyenoT xarisxo-

brivi da raodenobrivi meTodebi. funqciebis 

SefasebisaTvis ufro xSirad iyeneben make-

tirebis da eqsperimentul meTods.

amerikelma mecnierebma warmoadgines 

funqciebis dinamikuri ganawileba. ergono-

mikis pirveli cneba aris misces saSuale-

ba momxmarebels TviTon gaanawilos fun-

qciebi. dammuSaveblis mier ki mocemuli 

sistemis funqciebis ganawileba ar SeiZle-

ba Seicvalos mTeli sistemis gardaqmnis 

gareSe. teqnikis ganviTarebis gamo siste-

mebma SeiZina programuli uzrunvelyofa, 

romelic aZlevs mas saSualebas advilad 

ganaxorcielos cvlilebebi.

sakiTxis ganxilvisas Tu romeli meTo-

dia sasargeblo funqciebis ganawilebisas 
sainteresoa, a. Capanisis statia. romelic 

miuTiTebs rom:

1.	 adamianis da manqanis zogadi Sedare-
ba xSirad ar aris swori. magaliTad: 

kompiuteri ufro kargad asrulebs 

gamoangariSebas, es ar niSnavs imas, 

rom yovelTvis gamoviyenoT igi am 

miznisaTvis;

2.	 yovelTvis ar aris mniSvnelovani 

davadginoT, Tu romeli komponenti 

ufro kargad Seasrulebs konkretul 

samuSaos, sruliad sakmarisia gamovi-

yenoT adekvaturi konponenti;

3.	 adamianisa da manqanebis zogadi Se-

dareba ar miuTiTebs kompromisis Zeb-
nis gzebs.
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 a. Capanisi miuTiTebs ramdenime mniS-

vnelovan momentze: 

1. funqciebis ganawileba adamiani-manqa-
nis sistemaSi nawilobriv ganisazRvreba 

socialuri da ekonomikuri faseulobebiT, 

rac gansxvavebulia sxvadasxva qveyanaSi, 

amitom erT qveyanaSi efeqtiani daproeqte-

ba, SeiZleba ar iyos aseTi meore qveyanaSi;

2. funqciebis ganawileba sistematurad 

unda gadafasdes, vinaidan teqnologia xSi-

rad icvleba da rac SeuZlebelia dRes, 
momavalSi SesaZlebelia misaRebi iyos;

3. funqciebis ganawilebis mravali 

dabrkoleba ganpirobebulia inJinruli 

gaurkvevlobiT. inJinrebi xSirad cvlian 

proeqtebs da amasTan erTad zogjer mo-

qmedeben cdebisa da Secdomebis meTodiT. 

a. Capinisi miuTiTebs, rom funqciebis 

ganawilebisas jer unda momzaddes sruli 

da detaluri specifikaciebi, amis Semdeg 

unda moxdes sistemis yvela funqciebis 

analizi, Semdeg SeiZleba Catardes fun-

qciebis sacdeli ganawileba, amis Semdeg 

unda moxdes funqciebis mTliani awyobis 

Sefaseba, imisaTvis rom darwmundeT adami-

ani aris Tu ara gadatvirTuli an naklebad 

datvirTuli.

am rekomendaciis analizis dros 

varaudoben, rom zogjer aris rigi momen-

ti, rodesac funqciebis formaluri ga-

nawilebis idea ararealuria daproeqtebis 

situaciis dros.

pirveli – rogorc daproeqtebidan Cans, 
specifikis dawera mTlianad da detalu-

rad SeuZlebelia. zogierTi SezRudvebis 

da miznebis aRwera Znelia, manam modeli 

an sistemis maketi ar aris agebuli. rode-

sac specifika dawerilia da werilobiTaa 

warmodgenili, SesaZlebelia klientma is 

miiRos da rodesac sistema iqneba agebu-

li, savsebiT SesaZlebelia, klientma ar 

miiRos da Tqvas es is ar aris, rasac me ve-

lodebodi, rac me mindoda. mizezi imaSia, 

rom zogierTi miznebi da SezRudvebi bun-

dovania da mxolod maSin iCens Tavs, rode-

sac mizani ar aris miRweuli an moSlilia 

SezRudvebi. es erT–erTi mizezia imisa, Tu 

ratom aris, rom programuli uzrunvely-

ofa xSirad aRmoCndeba araadekvaturi an 

Seufasebeli.

 meore – daproeqteba ar aris mowesri-

gebuli, Tanmimdevrulad dalagebuli pro-

cesi, romelic mimarTulia specifikaci-

idan ganxorcielebamde. maTSi Zalian bevri 

integraciebia da es ufro rTulia. xSi-

rad mas aRiqvamen martiv wrfiv modeleb-

Si. daproeqtebis periodSi xSirad icvle-

ba specifikaciebi, rodesac gairkveva, rom 

raRac ar uxdeba an viRac ufro saintere-

so ideas mogawodebs.

 mesame – daproeqteba qvecnobieri da 

SemoqmedebiTi procesia. ideebi modis mou-
lodnelad, maSin maT swavloben an maTze 

msjeloben. tardeba eqsperimentebi, idee-

bis modifikaciebi. am SemoqmedebiTi pro-

cesis dros funqciebis ganawilebis gad-

awyvetilebas miiReben farulad , vidre 

cxadad.

meoTxe– inovacia teqnologiaSi ufro 

xSirad iwyeba kvleviT laboratoriaSi. es 

procesi SeiZleba iyos mimarTuli cnobis-

moyvareobis dasakmayofileblad (ra Sei-

Zleba gakeTdes eqsportuli sistemis te-

qnologiaSi). zogierTi kvleviTi ideebi 

SeiZleba ganxorcieldes produqtSi, ro-

melsac Semdeg iyidian klientebi an Sei-

Zleba daumaton isini arsebul sistemebSi.

 mexuTe – maSin, rodesac Tavidan aris 

mwvane gza, saaparaturo da programuli sa-

Sualebebi xSirad iyideba „Tarodan“ Seu-

gueblobis saxiT. maSasadame, funqciebis 

ganawilebis kontroli iyo SezRuduli, 

vinaidan detaluri daproeqteba sinamd-

vileSi mimdinareobs mesame mxaris mier.
meeqvse – funqciebis ganawilebisas saz-

Rvraven mxolod imas, Tu ra unda gaakeTos 

adamianma da ra manqanam. amave dros, arafers 
amboben imaze, Tu rogor muSaobs manqana. 

es ki imas niSnavs, rom funqciebis ganaw-

ileba TiTqmis ar moqmedebs kompiuteris 
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arqiteqturaze da arc programul Tavise-

burebebze.

meSvide – funqciebis ganawilebisas 

arafers amoboben sistemebis mizanze, amaze 

ki damokidebulia, Tu ra unda moiTxo-

vo adamianisagan. magaliTad, imisaTvis 

rom daigegmos saamqros muSaobis avtoma-

tizacia, SeiZleba informaciuli sistemis 

gamoyeneba generaciis reJimSi da SesaZle-

belia drois realur maStabSi. anda Sei-

Zleba gamoiyeno aseTi sistema pasiurad, 

imisaTvis rom daexmaro momxmarebels mix-

vdes dagegmili algoriTmebis da wesebis 

Taviseburebas. Tu damproeqtebeli Tavisi 

miznisaTvis irCevs informaciul sistemas 

avtomaturi dagegmarebisaTvis, is am SemTx-

vevaSi zRudavs adamianebisagan mosalod-

nel moqmedebas.
daproeqteba – ufro xelovnebaa, vidre 

mecniereba. is moicavs formalur da ara-

formalur meTodebs, (analizebi, maTemati-

ka, agreTve msjelobis elementebi da cdebi). 
ufro xSirad, damproeqtebelma icis, rom 

Sedegis misaRwevad ra unda gaakeTos. misi 

gamocdileba ar iTxovs detaluri analizis 

Catarebas imisaTvis, rom Seqmnas damakmayo-
filebeli naSromi adamianebisaTvis, rom-

lebmac unda gamoiyenon Seqmnili sistema.
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