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reziume

meoce saukunis bolos dawyebul-

ma samecniero-teqnologiurma proceseb-

ma da XXI saukunis axalma teqnologiur-

ma sistemebma Seqmnes mZlavri sawarmoo 

sistemebi, romlebic aRWurvilia Tana-

medrove specializirebadi manqana-mowyo-

bilobebiT, rac ganapirobebs am sawar-

moebis Tanamedrove pirobebSi sxvadasxva  

mimarTulebiT  ganviTarebas da axali te-

qnologiebis danergvas, rasac safuZvlad 

mohyveba Tanamedrove XXI saukunis sawar-

mos Seqmna anu „momavlis sawarmoo“, sadac 

mTliani procesi iqneba avtomatizirebuli, 

rac saSualebas miscems sawarmoos daamza-

dos didi raodenobiT  maRalxarisxovani 

produqcia, SedarebiT mcire droSi.

ZiriTadi teqsti

qveyanaSi  ekonomikuri  ganviTarebi-
sTvis didi mniSvneloba eniWeba warmoe-
bis  gadaiaraRebas da axali inovaciuri 
teqnologiebis danergvas.

aucileblad unda aRiniSnos rom 1990-

iani wlebis Semdeg saqarTveloSi mniS-

vnelovnad Seicvala ekonomikuri mdgo-

mareoba, rac gamowveuli iyo sawarmoo 

procesebis rRveviT da sawarmooebis likvi-

daciiT.magram axalma mTavrobam aqtiurad 

daiwyo muSaoba qveyanaSi warmoebis sferos 

ganviTarebisTvis,da axali teqnologiuri 

procesebis danergvisaTvis,rac aucilebe-

lia qvaynis ekonomikuri mdgomareobis ga-

saumjobeseblad.

saerTod saxelmwifoSi warmoebis 

ganviTareba mniSvnelovnad uwyobs xels 

ekonomikuri maCveneblebis amaRlebas, rac 

saqarTveloSi dRevandeli monacemebiT  da 

Seqmnili mdgomareobiT ver viamayebT. Tum-

ca unda aRiniSnos rom XX-saukunis  90-

ian wlebamde mrewveloba  saqarTvelos 

ekonomikaSi wamyvan sferos warmoadgen-

axali teqnologiuri procesebi 

warmoebebSi
sofio bliaZe

stu-s asocirebuli profesori

murman bliaZe
stu-s magistri

da. im periodSi statistikuri monacemebis 

mixedviT saqarTvelo awarmoebda  qveynis 

saerTo produqciis daaxlovebiT  60%-

s, da am  mamarTulebiT dasaqmebuli iyo 

qveynis Sromis unariani mosaxleobis  40-

43%, rac dRevandeli mdgomareobiT saqa-

rTvelo sagrZnoblad CimorCeba. amitom 

axalma mTavrobam unda gaataros qmediTi 

RonisZiebebi qveynis ekonomikuri mdgomare-

obis gamosasworeblad.

aRsaniSnavia, rom XX saukunis 50-60-iani 

wlebidan daiwyo mecnierul-teqnikuri pro-

gresis ganviTareba, rasac SemdgomSi mohyva 

axali teqnologiuri procesebis danergva 

warmoebaSi, kerZod, 1970-80-iani wlebidan iw-

yeba MRP-sistemebis danergva, romelic uz-

runvelyofs sawarmos marTvaSi masalebze 

moTxovnilebas, dagegmvas, sistemebis awyo-

bas, amasTanave uzrunvelyofs TiToeuli 

procesisTvis saWiro detalebis, kvanZebis 

raodenobis gansazRvras. yovelgvar sakiTxs 

igi wyvets specialuri failebis meSveobiT, 

sadac Cawerilia masalebis CamonaTvali da 

inventarul CanawerTa uwyisi.

XX saukunis 90-iani wlebidan sxva pro-

cesebisTvis gamoiyeneba programuli uz-

runvelyofis axali klasi-B/3 sistema, rom-
lis mizania informaciuli teqnologiebis 

axali standartebis dadgena. am sistemam 
mniSvnelovani gardatexa Seitana biznes 

procesebSi, finansuri da lojistikuri 

sistemebis dayofaSi, ramac maTi optimi-

zacia gaxada SesaZlebeli. 

miuxedavad amisa, cnobilia, rom XXI 

saukune aris codnisa da axali teqnolo-

giebis cvlilebebis dro, rodesac uamra-

vi inovacia inergeba ekonomikis sxvadasxva 

sferoSi, romlebic erTmaneTisagan gansx-
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sofio bliaZe, murman bliaZesofio bliaZe, murman bliaZe
vavdebian mravalferovnebiTa da efeqtia-

nobiT gansazRvruli dargisTvis. es ino-

vaciebi SeiZleba davajgufoT or jgufad:

	¾ programuli uzrunvelyofis. aq moi-

azreba avtomatizirebuli proeqtebis 

sistema, rac gulisxmobs kompiuter-

uli teqnikis aqtiur gamoyenebas. es 

aris teqnologiuri procesebis avtom-

atizaciis meTodebis gamaerTianebeli 

sawarmo.

	¾ teqnikuri uzrunvelyofis sisteme-

bi, romlebic ZiriTadad uzrunve-

lyofen sawarmo teqnologiur pro-

cesebs. aq SeiZleba ganvixiloT axali 

cifrul-programuli marTvis danad-

garebi, romelSic gaerTianebulia 

kompiuteruli mowyobiloba da moqmedi 

nawilebi, romelTa meSveobiTac mimdin-

areobs detalebis damuSaveba sxvadasx-

va miznisTvis da axali detalebis Se-

qmna. unda aRiniSnos, rom kompiuterul 

teqnikas XX saukunis 60-ian wlebidan 

iyeneben, magram udidesi aRiareba man 

moipova XXI saukunis dasawyisidan, 

romelic farTo masStabiT dainerga 

TiTqmis mTeli msoflios yvela sawar-

moSi. rac mniSvnelovnad aumjobesebs  

xarisxiani produqciis warmoebas.

erT-erTi mniSvnelovani magaliTi, rome-
lic SeiZleba kidev moviyvanoT aris ax-

ali teqnologiuri procesebis gamoyeneba 

satelekomunikacio sferoSi, rodesac am 

mimarTulebiT gamoCnda mobiluri inter-

neti, romlis teqnologiurma progresma 

da monacemTa gadacemis siCqaris zrdam 

ganapiroba axali teqnologiebis (IP) gan-
viTareba, sadac uamravi programuli ap-

likaciaa Tavmoyrili, ramac adamianebi 

damokidebulebi gaxada mobilur tele-

fonebze. axla maT gareSe cxovreba ver 

warmogvidgenia, amasTanave  yovelwliurad 

umjobesdeba telefonebis xarisxianoba, 

rac axali tipis failebis CamotvirTva-at-

virTviT da gaziarebiT xorcieldeba. aRw-

erili teqnologiebis pirobebSi umaRlesi 

xarisxiT mimdinareobs satelefono mobi-

lur sivrceSi xmis miReba-gadacema da ua-

mravi sxva servisi.  msoflioSi pirvelad 

am mimarTulebiT 2012 wels dainerga aSS-

Si da samxreT koreaSi VOLTE-momsaxureba. 
manamde ZiriTadad sxva qselebs iyenebdnen.

warmoebis Tanamedrove teqnologiu-

ri sistemebidan didi aqtualobiT sarge-

blobs samganzomilebiani beWdviTi teqno-

logia. praqtikaSi is pirvelad dainerga 

XX saukunis 80-ian wlebSi, romelic Se-

qmna kompania „Carlz hali 3D sistemebma“. 
aseTi manqanebi ZiriTadad gamoiyeneboda 

samecniero kvleviT samuSaoebSi, romel-

ic dakavSirebuli iyo Tavdacvis saqmiano-

basTan. Tavdapirvelad iq  gamoiyeneboda 

lazeruli manqanebiT (SLA manqana), Semdeg 
etapze gaZlierebuli saxis manqanebiT ga-

moTvla (SLS tipis manqana), SemdgomSi CAE 
da CAM manqanebiT, romlebic gansakuTre-

buli teqnologiuri procesebiT gamoirCe-

vian. dRevandel msoflioSi teqnologiuri 

ganviTarebis mimarTulebiT warmoudgene-

lia samrewvelo saqmianoba, sadac mcire 

datvirTviT mainc ar xdeba 3D procesebis 
gamoyeneba. e.i. aseTi saxis printerebis ga-

moyeneba xdeba warmoebis TiTqmis yvela 

sferoSi, risi saSualebiTac qmnian gansa-

kuTrebul masalebs. agreTve mniSvnelova-

nia rTuli geometriuli formis, nakeTo-

bis damzadebis realuri SesaZlebloba. e.i. 

Tanamedrove doneze axali teqnologiuri 

procesebis praqtikaSi danergva da misi 

eqsploatacia uzrunvelyofs xarisxiani 

produqciis warmoebas, warmoebuli pro-

duqciis raodenobis zrdas, produqciis 

narCenebis Semcirebas, amasTanave amcirebs 

sxvadasxva saxis danaxarjebs teqnikuri 

saxis momsaxurebaze, saremonto samuSaoe-

bze. aqedan gamomdinare, SeiZleba vTqvaT, 

rom sawarmom dReisTvis axali teqnolo-

giebis gamoyenebiT gaaumjobesa warmoebu-

li produqciis xarisxi, moculoba da miaR-

wia xangrZlivi vadiT produqciis maRali 

donis SenarCunebas.

yovelive aqedan gamomdinare, ar Sei-

Zleba ramdenime winadadebiT yuradReba ar 

gavamaxviloT warmoebaSi axali saofise 

teqnologiuri procesebis danergvaze, 

rac ZiriTadad gulisxmobs personalur 

kompiuterebs, eleqtronul da xmovan fos-
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tas, telekomunikaciebsa da faqsimiliaru-

li mowyobilobebis gamoyenebas, rac, Tavis 

mxriv, uzrunvelyofs informaciis sworad 

miRebas, daxarisxebas. amave dros faqsis sa-

SualebiT da eleqtronuli fostiT swra-

fad, efeqturad da usafrTxod miiReba, 

gadaicema da Seinaxeba informacia mraval 

momxmarebels Soris. es aris dReisTvis 

eleqtronuli teqnikis seriozuli miRweva 

waroebisTvis, rac gulisxmobs sainforma-

cio monacemebis eleqtronul damuSavebasa 

da sxva sawarmoo sistemebis monacemebTan 

morgebas. es yvela procesi mimdinareobs 

avtomaturad, rac, ra Tqma unda, sakmaod 

ZviradRirebulia, magram warmoebisTvis 

aucilebelia. aseTi teqnologiebis dan-

ergviT warmoeba uzrunvelyofilia sawyisi 

gadawyvetilebebis gaanalizebaSi da danax-

arjebis SemcirebaSi.

adamianuri Sromis gaadvilebisTvis 

mrewvelobaSi farTod gamoiyeneba sam-

rewvelo robotebi, romlebsac muSaoba 

SeuZliaT adamianisTvis yvelanair saSiS da 

janmrTelobisTvis mavnebel pirobebSic. es 

Tanamedrove teqnikisa da teqnologiebis 

miRwevebis Sedegia. samrewvelo robote-

bi dayofilia imis mixedviT, Tu ra funq-

cia unda Seasrulon. amasTanave dReisTvis 

aris iseTi samrewvelo robotebi, romleb-

sac SeuZliaT samganzomilebian sivrceSi 

moZraobis Sesruleba. mas moZraobisTvis 

brZanebebs aZlevs kompiuteruli mowyobi-

loba. robotisa da kompiuteris urTierT-

SeTanxmebuli moqmedebiT sruldeba mTeli 

teqnologiuri procesebi.

aseTi maRalteqnologiuri mowyobi-

lobebi sakmaod ZviradRirebulia, amitom 

maTi SeZenisTvis saWiroa zusti gaTvlebis 

warmoeba, e.i. daTvla ekonomikurad Tu iqne-

ba gamarTlebuli warmoebisTvis. amasTa-

nave aRsaniSnavia, rom aseTi teqnologi-

is danergva iwvevs warmoebaSi momsaxure 

personalis Semcirebas. e.i. maTze gaweu-

li xarjebis Semcirebas da ufro maRali 

kvalifikaciis muSaxelis dasaqmebas.  ase-

Ti robotebi SesaZleblobas iZlevian mi-

viRoT maRalxarisxiani da meti produqcia 

SedarebiT mcire droSi, rac xels uwyobs 

axali produqciis mitanasa da aTvisebas 

samomxmareblo bazarze, xolo is adami-

anebi(mewarmeebi, bizmesmenebi), romlebic 

aseT samuSaoebs awarmoeben, dajildove-

bulni arian samewarmeo unariT da  sawar-

moos marTvis ukeTesi gzis ZiebiT arian 

dakavebulni.

aRsaniSnavia, rom dReisTvis msoflioSi 

farTo masStabiT mimdinareobs axali sax-

is profilis samrewvelo robotebis war-

moeba, risi saukeTeso magaliTia is, rom 

2019-20 wlebSi msoflioSi Svidi (7) milion 

200-aTasi samuSao adgili iqneba dakavebuli 

sxvadasxva sawarmoebSi, sxvadasxva saxis, 

siZlierisa da maRali klasis sensorebiT 

aRWurvili samrewvelo robotebiT.

amasTanave aRsaniSnavia, rom robotuli 

sistemebi warmoebis garda farTod gamoi-

yeneba saojaxo saqmeSi da sasaubroT. amis 

naTeli magaliTia 2018 welis 17-18 ivliss 

TbilisSi samogzaurod Camosuli pirveli 

roboti qali(moqalaqe) „sofia“. igi saudis 

arabeTis moqalaqea da saudis arabeTis mo-

qalaqis yvela uflebiT sargeblobs. igi 

dauRlelad saubrobda Cvens dedaqalaqSi 

miwveul samitze, filarmoniaSic da ius-

ticiis saxlSic, ris gamoc saqarTvelos 

mosaxleobaze sakmaod didi STabeWdileba 

moaxdina. saerTod, momdevno 2019-20 wlebSi 

iaponlebs gadawyvetili aqvT axali sao-

jaxo robotebis Seqmna da sarializaciod 

gamotana.

Tanamedrove pirobebSi dagegmilia te-

qnologiuri mimarTulebiT axali teqnikisa 

da teqnologiebis danergva(modernizacia) 

da sxvadasxva sawarmoebis gaerTianeba erT 

sawarmoo sistemad(integrirebuli siste-

ma). aseT sawarmoebs samecniero wreebSi 

uwodeben sruli qarxnuli avtomatizaciis 

Seqmnisa da Camoyalibebas, sxvagvarad rom 

vTqvaT, momavlis, XXI saukunis sawarmos. 

aseT sawarmos Seswevs unari avtomaturad 

ganaxorcielos warmoebis mTliani procesi.

amasTanave unda aRiniSnos rom, dRevan-

del  msoflioSi didi mniSvneloba aqvs 

satransporto saSvalebebis ganviTare-

bas,Cven SemTxvevaSi SeiZleba ganvixiloT 

ramodenime magaliTi: kerZod rkinigzis 
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transporti romlis mTavari mimarTule-

baa swrafi gadaadgileba e.i. siCqaris 

gaumjobeseba. matareblebis mier liandag-

ze ganviTarebuli siCqare yovelTvis war-

moadgenda da dResac warmoadgens msof-

lioSiteqnologiuri ganviTarebis mTavar 

mimarTulebas,aRsaniSnavia rom pirveli 

lokomotivi “Rockef” romelic cnobilia 

jorj stefersonis saxeliT 1829-wels moZ-

raobda 50-km|sT-iT. xolo Semdgom period-

Si teqnologiuri procesebis gaumjobese-

biT mirareblis siCqare pirvlad gaizarda  

1850 -wels 100 -km|sT. 1854- wels  130 km|sT.1930 

-wels  180 -km|sT, umaRlesi siCqare da 135- 

km|sT, saSuali siCqare. 1955-weli safrange-

Ti  331-km|sT.romlis Sedegad iaponelebma 

daadgines rom momavali namdvilad sar-

kinigzo transports ekuTvnis da daiwyes 

muSaoba sarkinigzo transportis axali 

teqnologiebiT aRjurvis mimarTulebiT 

da 1964-wlis  1-oqtombers sruliad axali 

saxis da axali brendis -515-km-sigrZis stan-

dartuli rkinigza(1433-mm. manamde iaponia-

Si funqcionirebda  1-metri siganis  rki-

nigza,saqarTveloSi rkinigzis liandagis 

sigane Seadgens-1520-mm.) tokaido-Sinkansis 

sarkinigzo xazi Sevida  eqsploataciaSi. 

aRniSnul magistralze  moZraobis saSvalo 

siCqare iyo -210-km|sT. 1981 wlis  27- seqtem-

bers  parizsa da lions  Soris  eqsploata-

ciaSi Sevida  pirveli didCqarosnuli sar-

kinigzo xazi  romlis maqsimaluri siCqare 

iyo -269-km|sT.  1989- weli  eqsploataciaSi 

Sevida  franguli didsiCwariani  eleqto 

matarebeli romelic aRjurvili iyo  uax-

lesi teqnologiuri sistemebiT da romel-

mac daamyara rekorduli siCqare-515-km|sT. 

xolo -2007-wels kidev ufro axali te-

qnologiebiT aRjurvilma frangulma  

eleqtomatarebelma  axali rekordi daam-

yara-574,8-km|sT, es ki imis maCvenebelia rom 

sarkinigzo transporti gaxdes erT-erTi 

yvelaze mimzidveli momavali TaobebisT-

vis,aRsaniSnavia rom  mxolod matareblis 

moZraobis siCqarea rkinigzis da qveynis 

teqnologiuri ganviTarebis  mamtkicebeli 

sabuTi, rac aucileblad unda gaiTval-

iswinos saqarTvelos rkinigzam Tu unda 

warmatebas miaRwios  qveynis ekonomikis 

ganviTarebaSi.  aRsaniSnavia rom  sarkinig-

zo sistenaSi mTavari mainc aris  sarkinig-

zo magistrali, romelzec Semdgom iwyoba 

qveynis SigniT meoradi sarkinigzo xaze-

bi,romelic SemdgomSi rkinigzis erTian 

qsels qmnian. cnobilia rom pirveli sarki-

nigzo magistrali  gaerTianebul samefiSi 

-1825-wels amoqmedda, dRes ki transportis 

es saxeoba msoflios -145-qveyanaSi moq-

medebs, igi msoflioSi erT-erTi yvelaze   

energoefeqturi saSvelebaa, radganac ma-

tereblebs ZiriTadad  mZime  tvirTebis  

gadatana  SeuZliaT.

aqve minda ramedenime winadadebiT 

Sevexo  miwis qveSa  relsebian saqalaqo 

stransports,sadac matareblebi moZraoben 

specialuri ganrigiT regularulad,mas  

SeuZlia yovel saaTSi -60-70-aTasi adamian-

is gadayvana erTi adgilidan meoreze. ami-

saTvis msoflioSi sistemurad  yovelwli-

urad  xdeba  metros axali  teqnologiuri 

sistemiT  aRjurva. xdeba axali  teqnolo-

giebiT Seqmnili elmaval vagonebiT dakom-

pleqteba,sadgurebis ganaxleba da axali 

teqnologiebiT danergva, rac xalxis us-

afrTxoebisaTvis aucilebelia.amasTanave  

didi yuradReba eqceva  eleqtronul kibee-

bis e.w. eskalatorebis  gamarTul  muSao-

bas,  romelic ZiriTadad  uzrunvelyofs  

mosaxleobis amoyvanas  miwisqveSa sadgu-

ridan miwis zemoT.

dRevandelobidan gamomdinare mniS-

vnelovania saavtomobilo transportis 

teqnikur-organizaciuli sakiTxebis Ses-

wavla,axali teqnologiebis  gaanalizeba 

da  danergva,razec mniSvnelovnad muSao-

ben ucxoeli mecnier-mkvlevarebi,kerZod:b.

reini,tom.Tekeri,g.guiniperi, i.afansievi da 

sxvebi. eseni ZiriTadad fiqroben rac Sei-

Zleba metad daxvewon da gaaumjobeson sa-

transporto saSvalebebis xarisxianoba,Se-

qmnan axali dizainis,mZlavri siZlieris da  

sawvavis xarjvis nawilSi ekonomiuri sa-

transporto saSvalebebi, rac dasturdeba 

imiT rom yoveli wlis dasawyisSi msofli-

os yvela satransporto firma aqveynebs maT 

mier warmoebrli satransporto saSvale-

sofio bliaZe, murman bliaZesofio bliaZe, murman bliaZe
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bebis axal teqnikur monacemebs,rac gamoix-

ateba satransporto saSvalebebis ukeT 

momsaxureobaSi. dReisaTvis TiTqmis msof-

lios yvela satransporto firma muSaobs 

axali gaumjobesebuli saxis satranspor-

to saxis Seqmnaze,rac gamoixateba naxevrad 

eleqtro da eleqtro manqanebis warmoeba-

Si.aq ZiriTadi yuradReba eqceva manqanebis 

gadaadgilebas anu manZilis gansazRvras 

da tvirTamweobas erTjeradad akumliato-

rebis datvirTvis SemTxvevaSi, amasTanave 

akumliatorebis datvirTvis drois xan-

grZliobas,usafrTxoebas da xarisxs.e.i. 

XXI-saukune datvirTulia axali teqnolo-

giuri procesebiT. msoflioSi es erTad-

erTi satransporto saSvalebaa romelsac 

tvirTebis gadatana  da mgzavrebis gaday-

vana SeuZlia “karidan-karamde”.satranspor-

to saSvalebas unda gamoirCeodes maRali 

teqnologiuri manevrirebiT, maRali siC-

qariT da komfortiT, rac mniSvnelovnad 

zrdis satransporto saSvalebebze moTx-

ovnas mosaxleobaSi. axali teqnologiuri 

procesebis gaumjobesebasTan erTad msof-

lios mastabiT swrafi tempiT xorcield-

eba Sida axali saavtomobilo samgzavro 

reformabis sakiTxi, rac ZiriTadad uzrun-

velyofs qalaqebSi ekologiuri sakiTxis 

mowesrigebas da sazogadoebis (xalxis) 

gadaadgilebas komfortuli satranspor-

to saSvalebebiT,romelic evropuli stan-

dartebis donezea Seqmnili.

dReisaTvis farTo maStabiT mimdin-

areobs mecnierTa muSaoba upiloto avto-

mobilebis Seqmnaze,adre es samecniero 

fantaziaT eCvenebodaT,Tumca mogvianebiT 

dadginda rom upiloto avtomobilebs Seu-

ZliaT usafrTxo gadaadgileba martivad da 

komfortulad,amasTanave uaxloves period-

Si igi yvelasaTvis xelmisawvdomi gaxdeba.

amitom am miznis miRwevaSi xelovnuri in-

teleqti umniSvnelovanes rols TamaSobs.
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Summary

The technological process that started in the end of the XXth century and the new technological systems of the 
XXI century have created strong industrial systems, which are equipped with modern specialized machines. They 
determine the progress of different industrial units and inculcating new technologies, that will be followed by cre-
ating modern industrial unit of XXIst century, which is also called “The enterprise of the future”. he whole process 
there will be automatic. It will give the enterprise the possibility to produce the goods of higher quality and increase 
the amount of production in a short period of time.


