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reziume

meoce saukunis bolos dawyebulma samec-
niero-teqnologiurma procesebma da XXI
saukunis axalma teqnologiurma sistemeb-
ma Seqmnes mZlavri sawarmoo sistemebi,
romlebic aRWurvilia Tanamedrove spe-
cializirebadi manqana-mowyobilobebiT, rac
ganapirobebs am sawarmoebis Tanamedrove
pirobebSi sxvadasxva mimarTulebiT ganvi-
Tarebas da axali teqnologiebis danerg-
vas, rasac safuZvlad mohyveba Tanamedrove
XXI saukunis sawarmos Seqmna anu „momav-
lis sawarmoo“, sadac mTliani procesi iqne-
ba avtomatizirebuli, rac saSualebas mis-
cems sawarmoos daamzados didi raodeno-
biT maRalxarisxovani produqcia, Sedare-
biT mcire droSi.

qveyanaSi ekonomikuri ganviTarebisTvis
didi mniSvneloba eniWeba warmoebis gadaia-
raRebas da axali inovaciuri teqnologie-
bis danergvas.

aucileblad unda aRiniSnos rom 1990-
iani wlebis Semdeg saqarTveloSi mniS-
vnelovnad Seicvala ekonomikuri mdgomar-
eoba, rac gamowveuli iyo sawarmoo proce-
sebis rRveviT da sawarmooebis likvidaci-
iT. magram axalma mTavrobam aqtiurad dai-
wyo muSaoba qveyanaSi warmoebis sferos
ganviTarebisTvis,da axali teqnologiuri
procesebis danergvisaTvis,rac aucilebe-
lia qvaynis ekonomikuri mdgomareobis ga-
saumjobeseblad.

saerTod saxelmwifoSi warmoebis ganvi-
Tareba mniSvnelovnad uwyobs xels ekono-
mikuri maCveneblebis amaRlebas, rac saqar-
TveloSi dRevandeli monacemebiT da Seqm-
nili mdgomareobiT ver viamayebT. Tumca
unda aRiniSnos rom XX-saukunis 90-ian wle-
bamde mrewveloba saqarTvelos ekonomika-
Si wamyvan sferos warmoadgenda. im peri-
odSi statistikuri monacemebis mixedviT
saqarTvelo awarmoebda qveynis saerTo
produqciis daaxlovebiT 60%-s, da am mama-
rTulebiT dasaqmebuli iyo qveynis Sromis
unariani mosaxleobis 40-43%, rac dRevan-

axali teqnologiuri

procesebi warmoebebSi

deli mdgomareobiT saqarTvelo sagrZno-
blad CimorCeba. amitom axalma mTavrobam
unda gaataros qmediTi RonisZiebebi qvey-
nis ekonomikuri mdgomareobis gamosaswore-
blad.

aRsaniSnavia, rom XX saukunis 50-60-iani
wlebidan daiwyo mecnierul-teqnikuri pro-
gresis ganviTareba, rasac SemdgomSi mohy-
va axali teqnologiuri procesebis daner-
gva warmoebaSi, kerZod, 1970-80-iani wlebidan
iwyeba MRP-sistemebis danergva, romelic
uzrunvelyofs sawarmos marTvaSi masale-
bze moTxovnilebas, dagegmvas, sistemebis
awyobas, amasTanave uzrunvelyofs TiToeu-
li procesisTvis saWiro detalebis, kvan-
Zebis raodenobis gansazRvras. yovelgvar
sakiTxs igi wyvets specialuri failebis
meSveobiT, sadac Cawerilia masalebis Camo-
naTvali da inventarul CanawerTa uwyisi.

XX saukunis 90-iani wlebidan sxva pro-
cesebisTvis gamoiyeneba programuli uzrun-
velyofis axali klasi-B/3 sistema, romlis
mizania informaciuli teqnologiebis axa-
li standartebis dadgena. am sistemam mniS-
vnelovani gardatexa Seitana biznes pro-
cesebSi, finansuri da lojistikuri siste-
mebis dayofaSi, ramac maTi optimizacia
gaxada SesaZlebeli.

miuxedavad amisa, cnobilia, rom XXI
saukune aris codnisa da axali teqnolo-
giebis cvlilebebis dro, rodesac uamravi
inovacia inergeba ekonomikis sxvadasxva
sferoSi., romlebic erTmaneTisagan gansx-
vavdebian mravalferovnebiTa da efeqtiano-
biT gansazRvruli dargisTvis. es inova-
ciebi SeiZleba davajgufoT or jgufad:

1. programuli uzrunvelyofis. aq
moiazreba avtomatizirebuli proeqtebis
sistema, rac gulisxmobs kompiuteruli
teqnikis aqtiur gamoyenebas. es aris te-
qnologiuri procesebis avtomatizaciis
meTodebis gamaerTianebeli sawarmo.

2. teqnikuri uzrunvelyofis sistemebi,
romlebic ZiriTadad uzrunvelyofen sawar-
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mo teqnologiur procesebs. aq SeiZleba
ganvixiloT axali cifrul-programuli mar-
Tvis danadgarebi, romelSic gaerTianebu-
lia kompiuteruli mowyobiloba da moqme-
di nawilebi, romelTa meSveobiTac mimdinar-
eobs detalebis damuSaveba sxvadasxva
miznisTvis da axali detalebis Seqmna. unda
aRiniSnos, rom kompiuterul teqnikas XX
saukunis 60-ian wlebidan iyeneben, magram
udidesi aRiareba man moipova XXI  saukun-
is dasawyisidan, romelic farTo masStab-
iT dainerga TiTqmis mTeli msoflios yve-
la sawarmoSi. rac mniSvnelovnad aumjobe-
sebs xarisxiani produqciis warmoebas.

erT-erTi mniSvnelovani magaliTi,
romelic SeiZleba kidev moviyvanoT aris
axali teqnologiuri procesebis gamoyene-
ba satelekomunikacio sferoSi, rodesac am
mimarTulebiT gamoCnda mobiluri interne-
ti, romlis teqnologiurma progresma da
monacemTa gadacemis siCqaris zrdam gana-
piroba axali teqnologiebis (IP) ganviTare-
ba, sadac uamravi programuli aplikaciaa
Tavmoyrili, ramac adamianebi damokidebule-
bi gaxada mobilur telefonebze. axla maT
gareSe cxovreba ver warmogvidgenia,
amasTanave yovelwliurad umjobesdeba
telefonebis xarisxianoba, rac axali tip-
is failebis CamotvirTva-atvirTviT da ga-
ziarebiT xorcieldeba. aRwerili teqnolo-
giebis pirobebSi umaRlesi xarisxiT mimdi-
nareobs satelefono mobilur sivrceSi
xmis miReba-gadacema da uamravi sxva servi-
si. msoflioSi pirvelad am mimarTulebiT
2012 wels dainerga aSS-Si da samxreT ko-
reaSi VOLTE-momsaxureba. manamde ZiriTadad
sxva qselebs iyenebdnen.

warmoebis Tanamedrove teqnologiuri
sistemebidan didi aqtualobiT sargeblobs
samganzomilebiani beWdviTi teqnologia.
praqtikaSi is pirvelad dainerga XX sauku-
nis 80-ian wlebSi, romelic Seqmna kompania
„Carlz hali 3D sistemebma“. aseTi manqane-
bi ZiriTadad gamoiyeneboda samecniero
kvleviT samuSaoebSi, romelic dakavSirebu-
li iyo Tavdacvis saqmianobasTan. Tavdapi-
rvelad iq gamoiyeneboda lazeruli manqa-
nebiT (SLA manqana), Semdeg etapze gaZliere-
buli saxis manqanebiT gamoTvla (SLS ti-
pis manqana), SemdgomSi CAE da CAM manqanebiT,
romlebic gansakuTrebuli teqnologiuri
procesebiT gamoirCevian. dRevandel msof-
lioSi teqnologiuri ganviTarebis mima-

rTulebiT warmoudgenelia samrewvelo
saqmianoba, sadac mcire datvirTviT mainc
ar xdeba 3D procesebis gamoyeneba. e.i. ase-
Ti saxis printerebis gamoyeneba xdeba war-
moebis TiTqmis yvela sferoSi, risi saSua-
lebiTac qmnian gansakuTrebul masalebs.
agreTve mniSvnelovania rTuli geometri-
uli formis, nakeTobis damzadebis realuri
SesaZlebloba. e.i. Tanamedrove doneze axa-
li teqnologiuri procesebis praqtikaSi
danergva da misi eqsploatacia uzrunvel-
yofs xarisxiani produqciis warmoebas, war-
moebuli produqciis raodenobis zrdas,
produqciis narCenebis Semcirebas, amasTanave
amcirebs sxvadasxva saxis danaxarjebs teq-
nikuri saxis momsaxurebaze, saremonto sam-
uSaoebze. aqedan gamomdinare, SeiZleba vTq-
vaT, rom sawarmom dReisTvis axali teqnol-
ogiebis gamoyenebiT gaaumjobesa warmoebu-
li produqciis xarisxi, moculoba da miaR-
wia xangrZlivi vadiT produqciis maRali
donis SenarCunebas.

yovelive aqedan gamomdinare, ar SeiZ-
leba ramdenime winadadebiT yuradReba ar
gavamaxviloT warmoebaSi axali saofise
teqnologiuri procesebis danergvaze, rac
ZiriTadad gulisxmobs personalur kompiu-
terebs, eleqtronul da xmovan fostas, te-
lekomunikaciebsa da faqsimiliaruli mow-
yobilobebis gamoyenebas, rac, Tavis mxriv,
uzrunvelyofs informaciis sworad miRe-
bas, daxarisxebas. amave dros faqsis saSu-
alebiT da eleqtronuli fostiT swrafad,
efeqturad da usafrTxod miiReba, gadaice-
ma da Seinaxeba informacia mraval momx-
marebels Soris. es aris dReisTvis eleqt-
ronuli teqnikis seriozuli miRweva waroe-
bisTvis, rac gulisxmobs sainformacio mo-
nacemebis eleqtronul damuSavebasa da sxva
sawarmoo sistemebis monacemebTan morgeb-
as. es yvela procesi mimdinareobs avtomatu-
rad, rac, ra Tqma unda, sakmaod ZviradRire-
bulia, magram warmoebisTvis aucilebelia.
aseTi teqnologiebis danergviT warmoeba
uzrunvelyofilia sawyisi gadawyvetilebe-
bis gaanalizebaSi da danaxarjebis Semcir-
ebaSi.

adamianuri Sromis gaadvilebisTvis mre-
wvelobaSi farTod gamoiyeneba samrewvelo
robotebi, romlebsac muSaoba SeuZliaT ada-
mianisTvis yvelanair saSiS da janmrTelobi-
sTvis mavnebel pirobebSic. es Tanamedrove
teqnikisa da teqnologiebis miRwevebis Sede-
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gia. samrewvelo robotebi dayofilia imis
mixedviT, Tu ra funqcia unda Seasrulon.
amasTanave dReisTvis aris iseTi samrewve-
lo robotebi, romlebsac SeuZliaT samgan-
zomilebian sivrceSi moZraobis Sesruleba.
mas moZraobisTvis brZanebebs aZlevs kompiu-
teruli mowyobiloba. robotisa da kompiu-
teris urTierTSeTanxmebuli moqmedebiT
sruldeba mTeli teqnologiuri procesebi.

aseTi maRalteqnologiuri mowyobilo-
bebi sakmaod ZviradRirebulia, amitom maTi
SeZenisTvis saWiroa zusti gaTvlebis warmo-
eba, e.i. daTvla ekonomikurad Tu iqneba ga-
marTlebuli warmoebisTvis. amasTanave aRsa-
niSnavia, rom aseTi teqnologiis danergva
iwvevs warmoebaSi momsaxure personalis
Semcirebas. e.i. maTze gaweuli xarjebis
Semcirebas da ufro maRali kvalifikaciis
muSaxelis dasaqmebas. aseTi robotebi Sesa-
Zleblobas iZlevian miviRoT maRalxarisx-
iani da meti produqcia SedarebiT mcire
droSi, rac xels uwyobs axali produqciis
mitanasa da aTvisebas samomxmareblo baz-
arze, xolo is adamianebi(mewarmeebi, bizmes-
menebi), romlebic aseT samuSaoebs awarmoe-
ben, dajildovebulni arian samewarmeo un-
ariT da sawarmoos marTvis ukeTesi gzis
ZiebiT arian dakavebulni.

aRsaniSnavia, rom dReisTvis msoflio-
Si farTo masStabiT mimdinareobs axali
saxis profilis samrewvelo robotebis
warmoeba, risi saukeTeso magaliTia is, rom
2019-20 wlebSi msoflioSi Svidi (7) mil-
ion 200-aTasi samuSao adgili iqneba dakave-
buli sxvadasxva sawarmoebSi, sxvadasxva sax-
is, siZlierisa da maRali klasis sensore-
biT aRWurvili samrewvelo robotebiT.

amasTanave aRsaniSnavia, rom robotuli
sistemebi warmoebis garda farTod gamoiy-
eneba saojaxo saqmeSi da sasaubroT. amis
naTeli magaliTia 2018 welis 17-18 ivliss
TbilisSi samogzaurod Camosuli pirveli
roboti qali (moqalaqe) „sofia“. igi sau-
dis arabeTis moqalaqea da saudis arabe-
Tis moqalaqis yvela uflebiT sargeblobs.
igi dauRlelad saubrobda Cvens dedaqalaq-
Si 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 teq-
nologiuri 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 proce-
si.

amasTanave unda aRiniSnos rom, dRevan-
del msoflioSi didi mniSvneloba aqvs sat-
ransporto saSvalebebis ganviTarebas, Cven
SemTxvevaSi SeiZleba ganvixiloT ramoden-
ime magaliTi: kerZod rkinigzis transpor-
ti romlis mTavari mimarTulebaa swrafi
gadaadgileba e.i. siCqaris gaumjobeseba.
matareblebis mier liandagze ganviTarebu-
li siCqare yovelTvis warmoadgenda da dRe-
sac warmoadgens msoflioSi teqnologiuri
ganviTarebis mTavar mimarTulebas, aRsaniS-
navia rom pirveli lokomotivi ”Rockef” ro-
melic cnobilia jorj stefersonis saxel-
iT 1829-wels moZraobda 50-km|sT-iT. xolo
Semdgom periodSi teqnologiuri procese-
bis gaumjobesebiT mirareblis siCqare pirv-
lad gaizarda 1850 wels _ 100km|sT. 1854
wels _ 130 km|sT. 1930 wels _ 180 km|sT,
umaRlesi siCqare da 135 km|sT, saSuali siC-
qare. 1955 weli, safrangeTi _ 331 km|sT. rom-
lis Sedegad iaponelebma daadgines rom mo-
mavali namdvilad sarkinigzo transports
ekuTvnis da daiwyes muSaoba sarkinigzo
transportis axali teqnologiebiT aRjur-
vis mimarTulebiT da 1964 wlis 1 oqtomb-
ers sruliad axali saxis da axali bren-
dis _ 515 km sigrZis standartuli rkinigza
(1433-mm. manamde iaponiaSi funqcionirebda 1
metri siganis rkinigza, saqarTveloSi rkinig-
zis liandagis sigane Seadgens _ 1520 mm.)
tokaido-Sinkansis sarkinigzo xazi Sevida
eqsploataciaSi. aRniSnul magistralze
moZraobis saSvalo siCqare iyo _ 210 km|sT.
1981 wlis 27  seqtembers parizsa da lions
Soris eqsploataciaSi Sevida pirveli did-
Cqarosnuli sarkinigzo xazi, romlis maqsi-
maluri siCqare iyo 269-km|sT. 1989 weli _
eqsploataciaSi Sevida franguli didsiCwar-
iani eleqto matarebeli romelic aRjur-
vili iyo uaxlesi teqnologiuri sisteme-
biT da romelmac daamyara rekorduli siC-
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qare-515-km|sT. xolo 2007 wels _ kidev ufro
axali teqnologiebiT aRjurvilma frangul-
ma eleqtomatarebelma axali rekordi daam-
yara _ 574,8 km|sT, es ki imis maCvenebelia
rom sarkinigzo transporti gaxdes erT-
erTi yvelaze mimzidveli momavali Taobe-
bisTvis, aRsaniSnavia rom mxolod matareb-
lis moZraobis siCqarea rkinigzis da qvey-
nis teqnologiuri ganviTarebis mamtkicebe-
li sabuTi, rac aucileblad unda gaiTval-
iswinos saqarTvelos rkinigzam Tu unda
warmatebas miaRwios qveynis ekonomikis gan-
viTarebaSi. aRsaniSnavia rom sarkinigzo sis-
tenaSi mTavari mainc aris sarkinigzo mag-
istrali, romelzec Semdgom iwyoba qveynis
SigniT meoradi sarkinigzo xazebi,romelic
SemdgomSi rkinigzis erTian qsels qmnian.
cnobilia rom pirveli sarkinigzo magis-
trali gaerTianebul samefoSi _ 1825-wels
amoqmedda, dRes ki transportis es saxeoba
msoflios 145 qveyanaSi moqmedebs, igi msof-
lioSi erT-erTi yvelaze energoefeqturi
saSvelebaa, radganac matereblebs ZiriTadad
mZime tvirTebis gadatana SeuZliaT.

aqve minda ramedenime winadadebiT Sevexo
miwis qveSa relsebian saqalaqo strans-
ports, sadac matareblebi moZraoben spe-
cialuri ganrigiT regularulad, mas SeuZ-
lia yovel saaTSi 60-70-aTasi adamianis gada-
yvana erTi adgilidan meoreze. amisaTvis
msoflioSi sistemurad yovelwliurad xde-
ba metros axali teqnologiuri sistemiT
aRjurva. xdeba axali teqnologiebiT Seqm-
nili elmaval vagonebiT dakompleqteba, sad-
gurebis ganaxleba da axali teqnologie-
biT danergva, rac xalxis usafrTxoebisaT-
vis aucilebelia. amasTanave didi yuradReba
eqceva eleqtronul kibeebis e.w. eskala-
torebis gamarTul muSaobas, romelic Zir-
iTadad uzrunvelyofs mosaxleobis amoy-
vanas miwisqveSa sadguridan miwis zemoT.

dRevandelobidan gamomdinare mniSv-
nelovania saavtomobilo transportis teq-
nikur-organizaciuli sakiTxebis Seswavla,
axali teqnologiebis gaanalizeba da dan-
ergva, razec mniSvnelovnad muSaoben ucxo-
eli mecnier-mkvlevarebi, kerZod: b. reini,  tom.
Tekeri, g. guiniperi, i. afansievi da sxvebi.
isini ZiriTadad fiqroben rac SeiZleba metad

daxvewon da gaaumjobeson satransporto
saSvalebebis xarisxianoba, Seqmnan axali
dizainis,mZlavri siZlieris da sawvavis xar-
jvis nawilSi ekonomiuri satransporto saS-
valebebi, rac dasturdeba imiT rom yoveli
wlis dasawyisSi msoflios yvela satrans-
porto firma aqveynebs maT mier warmoebrli
satransporto saSualebebis axal teqnikur
monacemebs, rac gamoixateba satransporto
saSvalebebis ukeT momsaxureobaSi. dRei-
saTvis TiTqmis msoflios yvela satrans-
porto firma muSaobs axali gaumjobesebuli
saxis satransporto saxis Seqmnaze,rac gam-
oixateba naxevrad eleqtro da eleqtro man-
qanebis warmoebaSi. aq ZiriTadi yuradReba
eqceva manqanebis gadaadgilebas anu manZi-
lis gansazRvras da tvirTamweobas
erTjeradad akumliatorebis datvirTvis
SemTxvevaSi, amasTanave akumulatorebis
datvirTvis drois xangrZlivobas, usafrTx-
oebas da xarisxs.e.i. XXI-saukune datvirTu-
lia axali teqnologiuri procesebiT. msof-
lioSi es erTaderTi satransporto saSvale-
baa romelsac tvirTebis gadatana da mgza-
vrebis gadayvana SeuZlia “karidan-karamde”.
satransporto saSvalebas unda gamoirCeodes
maRali teqnologiuri manevrirebiT, maRali
siCqariT da komfortiT, rac mniSvnelovnad
zrdis satransporto saSvalebebze moTxov-
nas mosaxleobaSi. axali teqnologiuri pro-
cesebis gaumjobesebasTan erTad msoflios
mastabiT swrafi tempiT xorcieldeba Sida
axali saavtomobilo samgzavro reformabis
sakiTxi, rac ZiriTadad uzrunvelyofs
qalaqebSi ekologiuri sakiTxis mowesrige-
bas da sazogadoebis (xalxis) gadaadgile-
bas komfortuli satransporto saSvalebe-
biT, romelic evropuli standartebis don-
ezea Seqmnili.

dReisaTvis farTo maStabiT mimdinare-
obs mecnierTa muSaoba upiloto avtomobi-
lebis Seqmnaze, adre es samecniero fanta-
ziad eCvenebodaT, Tumca mogvianebiT dadg-
inda rom upiloto avtomobilebs SeuZli-
aT usafrTxo gadaadgileba martivad da
komfortulad,amasTanave uaxloves period-
Si igi yvelasaTvis xelmisawvdomi gaxde-
ba. amitom am miznis miRwevaSi xelovnuri
inteleqti umniSvnelovanes rols TamaSobs.
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NEW TECHNOLOGICAL PROCESSES IN PRODUCTION
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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
creating 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.
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