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biznes-inJineringis Teoriuli 
da praqtikuli aspeqtebi

evgeni baraTaSvili 
ekonomikis mecnierebaTa doqtori, stu-s sruli profesori

///////////////////////////////////

teqnologiuri kultura da axali teqnologiuri

revolucia* 

nebismieri qveynis ekonomikis awmyo da mo-
mavali damokidebulia Tu rogor dainergeba 
mecnierebisa da teqnikis uaxlesi miRwevebi 
cxovrebis yvela sferoSi; amitom mniSvnelovania 
gamovarkvioT, rogoria samecniero-teqnikuri 
revoluciis arsi, etapebi da perspeqtivebi.

samecniero-teqnikuri revolucia (str) _ 
gaxlavT sawarmoo Zalebis Zireuli xarisxobrivi 
gardaqmna mecnierebis gadaqcevis safuZvelze 
warmoebis wamyvan faqtorad.

sayovelTaod aRiarebulia, rom str-is epoqa 
daiwyo gasuli saukunis 40-50-iani wlebidan. 
swored maSin Caisaxa da ganviTareba pova misma 
mTavarma mimarTulebebma, esenia: warmoebis 
avtomatizacia, maTi kontroli da marTva 
eleqtronikis bazaze; axali konstruqciuli 
masalebis gamoyeneba da a.S. adamianis mier 
saraketo-kosmosuri teqnikis gaCenasTan erTad 
daiwyo dedamiwis maxlobeli kosmosuri sivrcis 
aTviseba.

Tanamedrove mecnierebisa da teqnikis prog-
resisTvis damaxasiaTebelia maTi revoluciuri 
da evoluciuri cvlilebebis kompleqsuri Se-
xameba. aRsaniSnavia, rom ori-sami aTwleulis 
ganmavlobaSi str-is mravali sawyisi mimarTuleba 
radikaluridan TandaTanobiT gadaiqca mza na-
warmis da warmoebis faqtorebis srulyofis 

*vexmaurebiT da veTanxmebiT, saqarTvelos teqnikuri 
universitetis sruli profesoris, r. asaTi-
anis, Tvalsazrissa da araerT mignebas (ix. statia 
`samecniero-teqnologiuri progresi _ samecniero-
teqnikuri progresis ganviTarebuli forma~, J. ̀ biznes-
inJineringi~ # 4, 2012 w., gv. 9-12). gTavazobT Cvens 
mosazrebebs teqnologiuri kulturisa da axali 
teqnologiuri revoluciis Taobaze. vfiqrobT, igi 
zemoaRniSnuli Tematikis gagrZelebaa.

Cveulebriv evoluciur formebad. axalma didma 
samecniero aRmoCenebma da gamogonebebma 70-80-
ian wlebSi warmoSva str-is meore, Tanamedrove 
etapi. misTvis tipuria ramdenime mowinave mi-
marTuleba: eleqtronizacia, kompleqsuri av-
tomatizacia, energetikis axali saxeebi, axali 
masalebis damzadebis teqnologia, bioteqnologia. 
maTi ganviTareba gansazRvravs warmoebis saxes 
XX saukunis bolosa da XXI saukunis damdegs. 

sistema `teqnologia _ masalebi _ manqanebi~ 
(tmm) arsebiTad teqnikis mudmivi kvlavwarmoebis 
procesis teqnologiuri asaxvaa, maT Soris misi 
modernizaciisa da axali teqnikuri saSualebebis 
Seqmnisa. teqnikis kvlavwarmoebis procesis 
sawyisi produqti yovelTvis masalebia, xolo 
saboloo produqti _ mza nawarmi, romelTa 
ricxvSia axali masalebi da manqanebi. sawyisi 
produqtis gadaqcevis sqema ganisazRvreba teq-
nologiiT, xolo ZiriTad saSualebad, romlis 
daxmarebiTac xorcieldeba sawyisi produqtis 
gardaqmna saboloo produqtad, gvevlineba 
manqana. amgvarad, tmm-is sistema dinamikuria.

vinaidan teqnikis kvlavwarmoebis procesi, 
maT Soris axali teqnikis Seqmna, samecniero-
teqnikuri progresis (stp) gulia, stp-is ten-
denciebi da kanonzomierebebi an emTxveva tmm-is 
sistemis funqcionirebis tendenciebsa da kanon-
zomierebebs, an maTTan TanafardobaSia principiT 
`saerTo _ kerZo~. qvemoT ganxilulia stp-
is Taviseburebebi, tendenciebi da kanonzomi-
erebebi, romlebic Tanabrad axasiaTebs  tmm-is 
sistemas da mis calkeul komponentebs.

mTlianobaSi stp-is maxasiaTebel ciklTa 
zogadi sqema SeiZleba warmovidginoT ��������oTxdoni-
ani sistemis saxiT.
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1. pirvel _ umaRles _ dones Seadgens 
sayovelTao (globaluri) teqnikuri ����������(samecnie-
ro-teqnikuri) revoluciebi, romelTagan TiTo-
euli yvelanairad da Zireulad gardaqmnis 
sazogadoebas: sawarmoo ZalebSic, politikur 
formebSic da ideologiaSic. sayovelTao ����rev-
oluciaTagan TiToeuli aCqarebs stp-is temps. 
aseT revoluciebs SeiZleba mivakuTvnoT:

a) teqnikuri gadatrialeba, romelic dakav-
Sirebulia Cvens eramde I aTaswleulSi `rkinis 
saukuneze~ gadasvlasTan, rac gamoixateboda 
foladis iaraRis gamoyenebaSi soflis meurne-
obasa da xelosnobaSi, aseve foladis iaraRis 
damzadebaSi;

b) XVIII_XIX saukunis damlevis samrewvelo 
revolucia dakavSirebuli iyo sxvadasxva dargSi 
orTqlis Zravis farTo gamoyenebasTan, samuSao 
manqanebis gavrcelebasTan da manqanaTmSeneblobis 
CamoyalibebasTan (dawyebuli suportis gamogo-
nebidan);

g) samecniero-teqnikuri revolucia, upirve-
les yovlisa, ukavSirdeboda informaciis gav-
rcelebis mowyobilobebs, marTvis sistemebsa 
da mis damuSavebas ���������������������������egm-ebis������������������� bazaze �����������(kompiuter-
izacia), aseve eleqtronikis sxva saSualebebs 
(eleqtronizacia), maT Soris robototeqnikuri 
sistemebis marTvis mowyobilobebs ����������(robotiza-
cia). am sam revolucias win uswrebda kidev 
ufro mniSvnelovani revolucia, romelsac 
hqonda unikaluri Sedegi dedamiwaze mcxovrebTa 
bedisaTvis. is ukavSirdeboda qvis iaraRis Seq-
mnasa da cecxlis aTvisebas. am revoluciam 
mkafio zRvari gaavlo kacobriobasa da cxo-
velur samyaros Soris da misgan iwyeba adamianTa 
sazogadoebis ganviTarebis aTvla, aseve Semdgomi 
teqnikuri da samecniero-teqnikuri revoluciebi.

2. meore donis ciklebi warmodgenilia siax-
leTa grZeli talRebiT. yoveli talRis aR-
mavlobis faza ukavSirdeba globalurTan Seda-
rebiT naklebi masStabis teqnikur (samecniero-
teqnikur) revoluciebs, romlebmac ganapiroba 
struqturuli cvlilebebi ekonomikaSi,  xarisxob-
rivi Zvrebi ki samuSao Zalis kvali-fikaciaSi.

aseTi revoluciebis CamoTvlas, albaT, 
ver amovuwuravT, Tumca SeiZleba mivuTiToT 
neoliTur revoluciaze _ esaa neoliTidan 
gadasvla `brinjaos saukuneze~, xelosnobis 
ganviTareba saamqros formis bazaze, aseve 
warmoebis _ misi organizaciis manufaqturuli 

formis safuZvelze, me-19_20 saukunis damdegis 
teqnikuri revolucia (eleqtrofikaciis bazaze), 
70-iani wlebis mikroprocesoruli revolucia.

3. ciklTa mesame dones qmnis kapitalisturi 
warmoebis klasikuri ciklebi _ ������������saSualovadi-
ani ciklebi (7-11 weli), romlebic xasiaTdeba 
sawarmoo fondebis masobrivi ganaxlebiTa 
da droiTi farglebiT, es ukanaskneli ki 
dakavSirebulia mowyobilobis xangrZlivobis 
saSualo vadasTan. me-20 saukuneSi ciklebis 
forma TandaTanobiT icvleba ekonomikis sa-
xelmwifo regulirebis sistemis SeqmnasTan 
dakavSirebiT (1929 wlis krizisis Semdeg). 
ciklebi iZens naklebad gamoxatul xasiaTs, 
ZiriTadad saxelmwifos mcdelobebis Sedegad, 
savsebiT moaxdinos dacemis fazis ����������eliminire-
ba da aRmavlobis regulireba (moaxdinos misi 
stimulireba mxolod garkveul zRvramde da 
ar dauSvas ekonomikis `gadaxureba~). Tumca 
ciklebis formaTa cvlileba ar cvlis maTi 
Secvlis kanonzomierebebs.

4. stp-is mcire ciklebi, romlebic dakav-
Sirebulia ryevebTan inovaciur saqmianobaSi. 
aq SeiZleba dagvexmaros statistikaTa publi-
kacia samecniero-teqnikur sferoSi, romelic, 
marTalia, gamodgeba irib mtkicebad, samagierod 
iolad eqvemdebareba Camoyalibebas da damuSavebas, 
vidre inovaciaTa statistika. statistikis 
publikacia gviCvenebs mecnierebis da teqnikis 
sxvadasxva dargSi ara marto masStabiTa da 
xangrZlivobiT interesis did talRebs ama Tu 
im problemis mimarT, aramed moklevadian �������ryeveb-
sac im talRebis farglebSi, romlebic asaxavs 
ciklur ryevebs inovaciaTa gaCenaSi.

termin teqnologias aqvs araerTi azrobrivi 
datvirTva: igi gamoiyeneba mrewvelobaSi, mecni-
erebaSi, xelovnebasa da adamianTa saqmianobis 
sxva dargebSi. rogorc Cans, teqnologia niSnavs 
teqnikurad niSnadi Tvisebebisa da unaris in-
teleqtualur gadamuSavebas. arsebiTad, esaa 
kulturis cneba, romelic dakavSirebulia az-
rovnebasTan da adamianis saqmianobasTan. igi gan-
sazRvravs adamianis adgils bunebaSi, mis bunebriv 
procesebSi Carevis SesaZlo farglebs.

teqnologiuri kultura _ meoTxe uni-
versaluri kulturaa. igi gansazRvravs Tana-
medrove adamianis msoflmxedvelobas da TviT-
Segnebas. amasTan universalur kulturebSi Cven 
vgulisxmobT iseTi principebis sistemebs, rom-
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lebic damaxasiaTebelia garkveuli epoqisa da 
samecniero codnis Tu teqnikuri saSualebebis 
ganviTarebis saTanado doneebisaTvis.

pirveli universaluri kultura, romlis 
calkeuli Tvisebebi aRdgenilia arqeologiuri 
aRmoCenebisa da werilobiTi mowmobebis Ses-
wavlisas, iyo miTologiuri kultura. igi dama-
xasiaTebelia uZvelesi xanis yvela bunebrivi 
civilizaciisTvis. am kulturis adamianebi bune-
bis movlenebs xsnidnen uSualo dakvirvebebis 
monacemebze dayrdnobiT. TavianTi cxovrebis 
ganmavlobaSi isini sargeblobdnen funqciurad 
Sewyobili naturaluri produqtebiTa da masa-
lebiT. aseTi kulturis episTema dadioda raRac 
faruli `saidumlo~ Zalebis warmodgenamde _ 
Zalebisa, romlebic damaxasiaTebeli iyo ga-
remomcveli samyaros yvela obieqtisaTvis da 
gansazRvravda maT arsebobas; es Zalebi, Zveli 
xalxis warmodgeniT, gansazRvravda yovelive 
momxdaris Tanamimdevrulobas; isini avsebdnen 
azriT yovelive arsebuls samyaroSi _ kos-
mosSi. TviT arsebobac aseTi midgomisas aris 
bedi. adamianebi ki, yvela danarCenis msgavsad, 
aRmoCndebian mxolod rogorc yovlismomcveli 
harmoniis mxolod elementebad.

meore universaluri kultura _ ��������kosmolo-
giuri _ ayvavda saSualo bunebrivi civi-
lizaciis periodSi. misi episTema dadioda 
iqamde, rom yovel movlenaSi vlindeba bunebis 
ZalTa moqmedeba misTvis damaxasiaTebeli 
kanonzomierebebis Sesabamisad. calkeuli elemen-
tebi _ arsebis komponentebi _ qmnis bunebriv 
organizmebs, bunebriv organizmTa simravle ki 
Tavis mxriv _ bunebrivi wesrigis wonasworobas, 
miTologiuri kulturis imave `harmonias~. 

anTropologiuri kulturis mesame �����epis-
Tema damaxasiaTebelia ganviTarebuli bunebrivi 
civilizaciisTvis. am kulturis Tanaxmad, gare-
momcveli samyaros yvela movlena da kanon-
zomiereba misawvdomia adamianuri gagebisaTvis. 
gamocdileba saSualebas iZleva gavxsnaT gancal-
kevebuli faqtebisa da movlenebis sistemuri 
arsi. aseT sistemaTa xarisxi Seesabameba maTi 
Semadgeneli elementebis Tvisebebs. cxovrebis 
gegmuri organizacia savsebiT SesaZlebeli aRmoC-
ndeba xolme, misi mizani ki igive meqanikuri 
wonasworoba iqneba, romelic sxva kulturebSi 
gvevlineboda rogorc `harmonia~ an `sagnebis 
wesrigi~.

adamiani _ mkvlevari, sistematizatori da 
axlis Semqmneli _ Zalebs moipovebda isev 
sakuTari Zalebidan da rwmenidan. adamianis 
samyaro TandaTanobiT xdeboda misi yuradRebis 
centri, misi miRwevebis sfero. gaCnda axali 
warmodgenebi bunebis mimarT damokidebulebaze, 
Semecnebis axali saSualebebi, romlebic ukve 
aRar iyo ubralo Suamavali azrsa da bunebas 
Soris. daiwyo adamianis aqtiuri Careva 
bunebriv procesebSi. ase viTardeboda meoTxe 
universaluri kultura.

aq Rirs ori momentis gaTvaliswineba. pir-
veli _ adamianis Careva bunebrivi procesebis 
mimdinareobaSi iRebs arnaxul farTo masStabebs, 
xdeba mudmivi da Tuki mxedvelobaSi miviRebT 
Sedegebs, Seuqcevadi. meore _ kacobriobis 
sacxovrebeli garemo _ dedamiwa aRar aris 
sxvadasxvagvari resursis amouwuravi wyaro, 
raRac ulevi dovlaTi; ̀ mefe bunebis~ SemecnebaSi 
ganmtkicebuli samomxmareblo urTierToba sam-
yarosTan sul ufro xSirad xdeba bunebrivi 
wonasworobis darRvevis mizezi, sabolood, aman 
SeiZleba migviyvanos mis saboloo darRvevamde.

Tanamedrove etapze samecniero-teqnikuri 
revolucia (str) gadaizarda teqnologiur re-
voluciad. tradiciuli manqanuri industriis 
nacvlad iqmneba warmoebis xarisxobrivad axali 
teqnologiuri saSualeba _ sasargeblo niv-Tebis 
damzadebis meTodTa principulad sxva erTob-
lioba. sxvagvarad rom vTqvaT, str warmoSobs 
`maRal teqnologiebs~, romlebic uzrunvelyofs 
efeqtianobis bevrad gazrdil dones.

Tanamedrove teqnologiebi da maTi obieqtebi 
Zalian rTulia, rac gansazRvravs maT maRal 
samecniero da sainformacio tevadobas, maTi 
Camoyalibebisa da ganviTarebis SeuZleblobas 
safuZvliani samecniero bazis, aseve samecniero-
sainformacio Ziebis gareSe.

es teqnologiebi Cveulebriv emyareba fun-
damenturi mecnierebebis uaxles miRwevebs 
da urTierTqmedebs maTTan. xSirad isini mec-
nierebis winaSe ayeneben rTul amocanebs, 
romlebic SeiZleba gadaiWras mTeli rigi 
sabunebismetyvelo, maTematikuri, teqnikuri 
da sazogadoebrivi mecnierebebis integraciis 
bazaze. maTi formirebisas myardeba axali kavSiri 
mecnierebasa da teqnologias Soris. da Tuki adre 
urTierTqmedebda ierarqiuli rigis mixedviT 
mosazRvre mecnierebebi, axla urTierTqmedebas 
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iwyebs erTmaneTisagan Sors mdgomi mecnierebebic. 
arsebiTad, pirvelad teqnologiasTan seriozul 
urTierTobaSia humanitaruli mecnierebebi 
(fsiqologia, sociologia). amasTan ar xdeba 
cnebaTa meqanikuri gadatana erTi mecnierebidan 
meoreSi, ubralod, Zlierdeba samecniero 
disciplinaTa ���������������������������  urTierTSeRweva�������������   da ���������discipli-
naTaSorisi mecnierebebis Camoyalibeba, maT 
Soris teqnologiuri ciklis, sadac  gamaer-
Tianebeli faqtoria rogorc calkeuli midgoma 
sxvadasxva problemis gadasaWrelad, ise erTiani 
problemebi, romelTa gadasaWrelad Tavs uyrian 
mecnierebaTa sxvadasxva midgomasa da meTods.

pirvelad iqmneba umanqano teqnologia _ 
nawarmis damuSavebis da mza produqtis miRebis 
principulad axali xerxebi: ���������������eleqtronul-sxi-
vuri,��������������������������������������    �������������������������������������  plazmuri,����������������������������   impulsuri, radiaciuli, ����mem-
branuli, qimiuri da sxv. umanqano teqnologia 
mravaljerad zrdis Sromis mwarmoeblurobas, 
amaRlebs  resursebis gamoyenebis efeqtianobas, 
amcirebs masalebisa da energiis danaxarjebs 
produqciis damzadebaze.

teqnologiis srulyofis sxva mniSvnelovani 
mimarTulebaa resursdazogva. am mizniT gamo-
iyeneba metaloproduqciis ekonomiuri saxeebi, 
sinTetikuri da sxva progresuli masalebi, 
umjobesdeba sakonstruqcio masalebis ���te-
qnikur-ekonomikuri da izrdeba gamZleobiTi 
maxasiaTeblebi. sanedleulo resursebisa da 
teqnologiuri narCenebis ufro sruli da 
kompleqsuri gamoyeneba saSualebas iZleva Seiq-
mnas mcire narCenebiani da unarCenebo warmoeba. 

ai, rogoria resursdamzogavi teqnologiis 
efeqtianoba: 1 kg sakonstruqcio plastmasi cvlis 
aranakleb 4-5 kg liTonnaglins; 1 kg plastmasis 
sawarmoeblad saWiroa 2_3-jer naklebi energe-
tikuli danaxarji. liTondamuSavebaSi liTonis 
fxvnilisagan damzadebuli detalebis gamoyeneba 
yovel tonaze iwvevs 2 tona naglinis ekonomias, 
gamoaTavisuflebs 60 liTondamamuSavebel dazgas.

eleqtronikisa da avtomatizaciis miRwevebze 
damyarebuli nawarmis damuSavebas SeuZlia 
saimedod uzrunvelyos maTi maRali xarisxi.

tradiciuli teqnologiisgan gansxvavebiT, 
romlisTvisac damaxasiaTebelia garemos dabin-
Zureba, `maRali teqnologiebi~, rogorc wesi, 
ekologiurad sufTaa. am SemTxvevaSi gamoiyeneba 
wylis moxmarebis daxuruli sistemebi, warmoebis 
Caketili ciklebi, farTod gamoiyeneba meoradi 

nedleuli da sawarmoo narCenebi, umjobesdeba 
bunebis moxmareba. es uzrunvelyofs ara marto 
sameurneo saqmianobis ekonomikur zrdas, aramed 
socialur efeqtianobas.

Tanamedrove teqnologiebis damaxasiaTebeli 
niSania is, rom maTSi didi kuTri wona modis 
samecniero kvlevebze, maT Soris fundamenturze,  
es kvlevebi ki sul ufro swrafad, mokle gziT 
erTveba praqtikaSi.

msoflio gaerTianebaSi mimdinareobs ��������samecni-
ero-teqnikuri ganviTarebis strategiis kardina-
luri gadaxedva. masSi gaimarjva teqnologiis, 
rogorc Tanamedrove samecniero-teqnikuri re-
voluciis, sawyisis mimarT damokidebulebam. igi 
kidev ufro ganmtkicda energetikuli krizisis 
dros, roca pirvel rigSi dadga �������resurs-
damzogavi teqnologiebis Seqmnisa da farTo 
gamoyenebis strategiuli amocana. teqnologiuri 
midgomis upiratesoba warmoebisa da socialuri 
sferos ganviTarebis samecniero-teqnikuri ganvi-
TarebisTvis, rogorc ganviTarebuli qveynebis 
praqtika mowmobs, xasiaTdeba kompleqsurobiTa 
da saboloo Sedegze orientaciiT. aseTi midgoma 
arsebiTad cvlis warmoebisa da momsaxurebis 
sferos organizacias.

dasavluri bazris saqonliT gajerebulobis 
pirobebSi maRalganviTarebuli qveynebi cvlis 
orientirebs masobrivi produqciis warmoebidan 
saqonlis didi nakrebis wvril seriaTa war-
moebaze. realuri xdeba moTxovnis Semcireba 
produqciis standartul saxeebSi, izrdeba 
saqonlis mravalferovneba, rac, Tavis mxriv, 
ganapirobebs fundamentur cvlilebebs rogorc 
marTvaSi, ise warmoebis struqturasa da mis 
teqnologiebSi. izrdeba im mcire sawarmoTa 
moTxovna, romlebsac SeuZlia ukeT ���������adaptire-
ba myidvelebis moTxovnebTan. Sedegad iqmneba 
momxmareblis primati  mwarmoebelze, izrdeba 
moTxovnebi saqonlis, misi xarisxis, miwodebis 
droulobis, saqonlis da momsaxurebis mraval-
ferovnebis mimarT, romlebic misadagebulia 
konkretuli momxmareblis moTxovnebze. aseTma 
midgomam ganapiroba ara marto axali teqnologiis 
tipebi, aramed maTi ganaxlebadobis daCqarebac. 
aSkaraa, rom teqnologiis ganviTarebis am gzebs 
ver ascdeba Cveni qveyanac.

samecniero kvlevebi saWiroebs maRal dana-
xarjebs da am danaxarjTa Rirebuleba Sedis 
saboloo produqtis fasSi. sazRvargareT 
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mravali fundamenturi kvleva subsidirdeba 
komerciuli struqturebis mier, romlebic da-
kavebulia uaxlesi teqnologiebiT, da kvlevaTa 
mimarTulebac, maTi amocanebic ganisazRvreba 
teqnologiis moTxovnebiT. es aSinebs araerT 
mecniers, vinaidan dadebiT efeqtTan erTad 
_ mecnierebaze asignebaTa gazrda _ SeiZleba 
iyos uaryofiTic _ gamoiwvios mecnierebis 
ganviTarebaSi gadaxra, misi ganviTarebis Sida 
logikis darRveva. swrafi efeqtis devnam per-
speqtivaSi SeiZleba gamoiwvios mecnierebis 
stagnacia, vinaidan uaxlesi teqnologiis Se-
muSaveba saWiroebs did asignebas, isini xSirad 
miuwvdomelia iseTi qveynebisTvis, romelTac ar 
SeuZliaT kvlevebis dafinanseba.
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summary

      Modern technologies and their objects are very 
complicated, which defines their high scientific and 
information capacity. Also impossibility of their 
formation and development without well-grounded 
scientific basis and scientific-information search.
     These technologies are normally based on the 
latest achievements of fundamental sciences and 
interactions with them. They frequently raise 
difficult tasks for science, which can be solved 
with the intergration of a wide range of natural, 
mathematical, technical and social sciences. A 
new connection is formed between science and 
technology with the help of their formation. And if 
the interaction was among adjacent sciences in the 
hierarchiol order in the past, currently interaction is 
formed among different sciences. A serious interaction 
was formed between humanitarian sciences 
(psechology, sociology) and technology. In additior, 
concepts are not mechanically transferred from one 
science to another. The interconnection of scientific 
disciplines and the formation of interdisciplinary 
sciences are intensified the formation of technological 
cycle is olso intensified, where unifying factor 
represents not only separate approaches for solving 
various problems, but also common problems which 
will be solved with the using of different approaches 
and method of sciences.


