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reziume 

 

korporaciuli kompiuteruli qselebis arqiteqturis 
damuSaveba telemedicinis qselebisadmi aqtualur amocanas 
warmoadgens. Tanamedrove korporaciuli qselebi, romlebic 
warmoadgenen sxvadasxva qalaqebis da qveynebis gaerTianebul 
qsels, iZenen informaciuli teqnologiebis axal xarisxs.  

jandacvis dargSi reformebi mTel rig gadaudebel amocanad 
ayeneben samedicino momsaxurebis donisa da xarisxis amaRlebas, 
eqimebis kvalifikaciis da maTi Sromis efeqturobis amaRlebas 
sabiujeto dafinansebis Semcirebisa da sadazRvevo medicinis 
gavrcelebis pirobebSi. amasTan dakavSirebiT aucilebelia 
samedicino momsaxurebis gadasvla sruliad axal 
meTodologiur doneze swrafad ganviTarebadi Tanamedrove 
teqnologiebis gamoyenebiT. telemedicinis teqnologiis 
gamoyenebas am aspeqtSi didi perspeqtivebi aqvs, romlebic 
jandacvis dargSi samkurnalo-diagnostikur, mmarTvel, 
ganmanaTlebel, samecniero da sxva RonisZiebebs moicaven. 

kompiuteruli qselebis gamoyenebis aucilebloba 
gamowveulia swored informaciis gacvlis aucileblobiT 
specialistebs, pacientebsa da maRal moTxovnebs Soris, 
wardgenili informaciis gadasacemad, romelic xasiaTdeba didi 
moculobebiT (brtyeli da didganzomilebiani gamosaxulebebis 
gadacemisas, romelTa sizuste aisaxeba gadasacemi failebis 
moculobaze).  

nebismieri lokaluri Sida qselis proeqtirebisas arsebobs 
tipiuri etapebi qseluri proeqtirebis Sesrulebisa. 
korporaciuli qselis moTxovnebis analizis Casatareblad 
aucilebelia: 
1. Sefasdes kompiuterebis da qselis lokaluri mdgomareoba, 

romelic arsebobs dawesebulebebSi da dagvexmareba 
ganisazRvros  Tu ra problemebis gadaWra iqneba saWiro;  

2. ganisazRvros korporaculi qselis miznebi da sargebeli, 
rac dagvexmareba sworad daproeqtdes qseli; 

3. sawarmos xelmZRvanelebs ecnoboT aucilebeli SenaZenebis 
Sesaxeb; 

4. daiweros efeqturi teqnikuri davaleba; 
5. ganisazRvros kriteriumebi qselis xarisxis Sesafaseblad. 

medicinaSi kompiuterebis gamoyenebisa da kompiuteruli 
qselebis ZiriTadi aspeqtebi SeiZleba daxasiaTdes Semdegi saxiT:  

_ telemedicinis msoflio qselSi CarTva; 
_ diagnostikis, mkurnalobis, konsultaciis uzrunvelyofa 

realur droSi; 
_ saeqsperto-diagnostikuri da sxvadasxva sainformacio 

sistemebis gamoyeneba; 
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_ saswavlo programebis gamoyeneba. 

telemedicinis arsebobis safuZvels warmoadgens 
kompiuteruli qselebi.  

amrigad, qselis SemuSaveba da misi proeqtirebis efeqturad 
gadawyveta aqtualur amocanas warmoadgens. 

naSromSi SemoTavazebulia telemedicinis kompiuteruli 
qselis agebis da Sefasebis sakiTxebis gadawyveta. damuSavebulia 
videokonferenciebis Catarebis struqtura. didi datvirTvebis 
dros telemedicinis kompiuteruli qselis funqcionirebis 
SefasebisaTvis gamoyenebulia masobrivi momsaxurebis sistemis 
saSualebebi. agebulia telemedicinis kompiuteruli qselis 
modeli, romelzedac naCvenebia telemedicinis SedarebiT 
optimaluri struqturis miRweva.       
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Abstract  
 

Processing of architecture of corporate computer networks towards 

telemedicine networks is actual problem. Modern corporate networks, which are a 

united network of different cities and countries, gain new quality of information 

technology.  

Urgent problem of the reforms in the field of public health is to improve 

level and quality of medical service, to raise skills of doctors and effectiveness of 

their service in the conditions of reduction of budgetary finance and distribution 

of insurance medicine. In relation herewith, medical service should be transited to 

the newest methodological level by use of rapidly developing modern 

technologies. Use of telemedicine technology in this aspect has great perspectives 

which include medical-diagnostic, managerial, instructive, and scientific and other 

arrangements in the field of public health.      

Necessity of use of computer networks is caused exactly by inevitability of 

information exchange among specialists, patients and high requirements in order 

to transfer submitted information, which is characterized with great volumes (at 

the time of transferring flat and large-dimensioned images, preciseness of which is 

reflected on volume of files to be transferred).  

While porting any local internal network there is typical stages for 

performance of network design. In order to conduct analysis of corporate network 

requirements, the following should be done: 

1. To estimate local condition of computers and network existing in the 

facilities and it will help us to determine whether the problem settlement is 

required;  

2. To define aims and profit of corporate network which will help us in correct 

network desing;  

3. To inform the company leaders about necessary aquisitions;  

4. To write effective technical task; 

5. To determine criteria for assessment of network quality;  

Basic aspects for use of computers and computer networks in medicine may 

be characterized as follows:  

_ Involvement of telemedicine in worldwide network;  

_ Secure of diagnostics, treatment, consultation in real time; 

_ Use of expert-diagnostics and different information systems; 

_ Use of study programmes. 

Computer networks are the ground for existence of telemedicine.  

Therefore, development of network and effective settlement of its design is 

actual problem. 

Abstract offers settlement of computer network construction and assessment 

in telemedicine. Structure for conducting video conferences is developed. Means 
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of mass service system are used for assessment of computer network functioning in 

telemedicine at the time of great load. Model of computer network of telemedicine 

is constructed which shows achievement of proximate optimal structure of 

telemedicine.   
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naSromis zogadi daxasiaTeba  

kvlevis aqtualuroba. Tanamedrove sazogadoebaSi 

aqtualurobas iZens samedicino momsaxureba Sors manZilze. 

medicinis yvela sferoSi gamoyenebas poulobs telemedicina. 

gafarToebul gagebaSi telemedicina warmoadgens korporaciul 

kompiuterul qselSi samedicino monacemebis gacvlas. 

telemedicinis korporaciuli qseli unda iyos CarTuli 

msoflio kompiuterul qselSi. amitom saWiro aris mTeli rigi 

amocanebis gadawyveta, romelic dakavSirebulia telemedicinis 

kompiuteruli qselis daproeqtebisaTvis, videokonferenciebis 

CatarebisaTvis, marSutizatorebis ganlagebisaTvis da qselis 

kompleqsurad SefasebisaTvis.   

sadisertacio naSromis ZiriTadi mizani. warmodgenili 

sadisertacio naSromis mizans warmoadgens telemedicinis 

korporaciuli kompiuteruli qselis modelireba, optimaluri 

struqturis dadgena da marSutizatorebis ganTavsebis 

algoriTmis damuSaveba.   

ZiriTadi amocanebi. zemoT Camoyalibebuli miznebis 

Sesasruleblad samuSao iTvaliswinebs Semdegi ZiriTadi 

amocanebis gadawyvetas: telemedicinis qselis Sefasebis 

kriteriumebis dadgena, funqcionirebis modelis SemuSaveba da 

optimaluri struqturis dadgena.  

kvlevis obieqti da meTodebi. kvlevis obieqts warmoadgens 

telemedicinis kompiuteruli qseli, romlis efeqturi 

funqcionirebisaTvis gadawyvetilia videokonferenciebis 

Catarebis amocanebi, masobrivi momsaxurebis Teoriis gamoyeneba 

telemedicinis struqturis dadgenisaTvis da marSutizatorebis 

ganlagebisaTvis qselSi.   

naSromis ZiriTadi Sedegebi da mecnieruli siaxle. 

naSromSi moyvanilia rekomendaciebi maRalefeqturi 

telemedicinis  qselis Sesadgenad da SemoTavazebulia 
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ganzogadoebuli maCvenebeli qselis efeqturi SefasebisaTvis. 

mocemulia telemedicinis qselis Seqmnis meTodika, 

telemedicinis qselis struqtura da videokonferenciis 

Catarebis procesi. dasmulia da gadawyvetilia Tanamedrove 

modelirebis teqnologiebis da masobrivi momsaxurebis sistemis 

saSualebiT videokonferenciebis Catarebis problemebi da 

marSutizatorebis qselSi ganlagebis struqturis dadgena.  

Sedegebis gamoyenebis sfero. Sesrulebuli samuSaos 

Sedegebi SeiZleba gamoyenebul iqnas telemedicinis 

kompiuteruli qselis daproeqtebis dros rogorc saqarTvelos 

masStabiT, aseve mTeli amierkavkasiis farglebSi.  

naSromis aprobacia. sadisertacio Temis irgvliv naSromis 

ZiriTadi Sedegebi sxvadasxva wlebSi moxsenebul da ganxilul 

iqna samecniero-teqnikur konferenciebze da seminarebze. maT 
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3. Камкамидзе К.Н., Пиркулашвили Н.Р. Особенности корпоративных 

компьютерных сетей. Georgian Engineering News, >1, 2012, с.15-16. 

4. konstantine kamkamiZe, naTia firyulaSvili. kompiuteruli 

qselis gamtarunarianobis analizi. saerTaSoriso Sromebis 

krebuli „marTvis avtomatizirebuli sistemebi“, sagamomcemlo 

saxli „teqnikuri univeriteti“, ISSN 1512-3979,!>1(14), 2013 weli, 

gv. 120-123 

sadisertacio naSromis struqtura da moculoba. 

sadisertacio naSromi Sedgeba Sesavalis, xuTi Tavis, ZiriTadi 

daskvnebis da gamoyenebuli literaturis nusxisagan. naSromis 

ZiriTadi nawilis moculoba Seadgens nabeWdi teqstis 151 gverds, 

literaturis nusxa Seicavs 62 dasaxelebis bibliografiul 

wyaros.     
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Sesavali 

 

qselis marTvis daproeqteba intranetis principebze 

saSualebas iZleva Seiqmnas saukeTeso xarisxis 

centralizirebuli sistema informaciis Senaxvisa dacalkevebul 

komunikaciebSi.  

gamoTvliTi sistemebis arqiteqtura mniSvnelovan rols 

TamaSobs dawesebulebis saqmianobis struqturaSi. 

dawesebulebis qselis daniSnulebaa sawarmoo funqciebis 

Sesruleba, amitom saWiroa Sefasdes misi roli dawesebulebis 

mwarmoeblurobaSi. warmatebuli korporaciuli qselis 

asawyobad saWiroa aigos funqcionaluri modeli an, sxvanairad 

rom vTqvaT, biznes modeli, saidanac Semdeg miiReba qselis 

teqnikuri da fizikuri modeli.  

biznes modeli aRwers saqmiani procedurebis Tanmimdevrobas 

da mTeli Sesrulebuli samuSaoebis urTierTdamokidebulebebs. 

am dros sayuradReboa ara kompiuteruli sistema, aramed 

praqtikuli saqmianoba da samuSaoebis Tanmimdevroba.  

Tanamedrove korporaciuli qselebi, romlebic warmoadgenen 

sxvadasxva qalaqebis da qveynebis gaerTianebul qsels, iZenen 

informaciuli teqnologiebis axal xarisxs. aseve Tanamedrove 

sazogadoebaSi sul ufro met aqtualobas iZens iseTi axali 

dargebi, rogoricaa magaliTad, telemedicina. TviT termini 

telemedicina niSnavs did manZilze samedicino momsaxurebis 

ganxorcielebas. telemedicina yvela mimarTulebiT da 

momsaxurebis sferoSi poulobs Tavis gamoyenebas. SeiZleba 

ganisazRvros telemedicinis ZiriTadi teqnologiebic, 

rogoricaa: telekonsultacia, teleSeswavla, telemonitoringi, 

teleleqcia, teleseminari, telesamedicino TaTbiri, 

telekonsiliumi, telesimpoziumi. 

telemedicina gafarToebuli gagebiT _ esaa samedicino 

monacemebis gacvlis uzrunvelyofa lokalur, regionalur da 

globalur telekomunikaciur qselebSi mosaxleobis 
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janmrTelobis dacvis sakiTxebis mTeli kompleqsis 

gadasawyvetad (diagnostika, mkurnaloba, ganaTleba, mecniereba, 

marTva). realuri drois reJimSi gadaicema metyveleba, teqsti, 

naxatebi, sqemebi da cxrilebi, statistikuri gamosaxulebebi 

(fotosuraTebi, rendgenuli da ultrabgeriTi monacemebi, 

paTologo-anatomiuri preparatebis biologiuri kvlevebi da 

sxva) da dinamiuri (endoskopiuri, qirurgiuli da sxva) 

videogamosaxulebebi. 

kompiuteruli qselebis gamoyenebis aucilebloba 

gamowveulia swored informaciis gacvlis aucileblobiT 

specialistebs, pacientebsa da maRal moTxovnebs Soris 

wardgenili informaciis gadasacemad, romelic xasiaTdeba didi 

moculobebiT (brtyeli da didganzomilebiani gamosaxulebebis 

gadacemisas, romelTa sizuste aisaxeba gadasacemi failebis 

moculobaze).  

medicinaSi kompiuterebis gamoyenebisa da kompiuteruli 

qselebis ZiriTadi aspeqtebi SeiZleba daxasiaTdes Semdegi saxiT:  

_ telemedicinis msoflio qselSi CarTva; 

_ diagnostikis, mkurnalobis, konsultaciis uzrunvelyofa 

realur droSi; 

_ saeqsperto-diagnostikuri da sxvadasxva sainformacio 

sistemebis gamoyeneba; 

_ saswavlo programebis gamoyeneba. 

telemedicinis arsebobis safuZvels warmoadgens 

kompiuteruli qselebi. aseve telemedicinis ganuyofel nawils 

warmoadgens videokonferenciis Catareba kompiuterul qselebSi. 

videokonferencia - es kompiuteruli teqnikaa, romelic 

drois realur reJimSi xalxs erTmaneTis yurebis da mosmenis, 

monacemTa gacvlis da maTi erToblivad damuSavebis saSualebas 

aZlevs.  videokonferenciis saSualebiT drois realur rejimSi 

SesaZlebeli xdeba konsultaciebis, sxvadasxva xasiaTis 

TaTbirebisa da realur droSi swavlebiT saswavlo programebis 

demonstraciiis Catareba. 
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videokonferenciebisaTvis damaxasiaTebelia qselSi didi 

sainformacio nakadebis Seqmna. Tavis mxriv es iwvevs 

gadatvirTvas, rac uaryofiTad moqmedebs qselis momsaxurebis 

xarisxze. amasTanave telekonferenciis qselSi adgili aqvs sxva 

sirTuleebsac, iseTebs, rogoricaa: realur droSi muSaoba, 

multimediur failebTan muSoba, romlebic xasiaTdebian didi 

moculobebiT da a.S. aRniSnulTan dakavSirebiT saWiro xdeba 

mTeli rigi RonisZiebebis Catareba imisTvis, rom aRniSnuli 

tipis qselebma imoqmedon momxmareblis moTxovnebis Sesabamis 

doneze.  

mosaxleobis janmrTelobis mdgomareoba da jandacvis 

dargSi reformebi mTel rig gadaudebel amocanad ayeneben 

samedicino momsaxurebis donisa da xarisxis amaRlebas, eqimebis 

kvalifikaciis da maTi Sromis efeqturobis amaRlebas sabiujeto 

dafinansebis Semcirebisa da sadazRvevo medicinis gavrcelebis 

pirobebSi. amasTan dakavSirebiT aucilebelia samedicino 

momsaxurebis gadasvla sruliad axal meTodologiur doneze 

swrafad ganviTarebadi Tanamedrove teqnologiebis gamoyenebiT. 

telemedicinis teqnologiis gamoyenebas am aspeqtSi didi 

perspeqtivebi aqvs, romlebic jandacvis dargSi samkurnalo-

diagnostikur, mmarTvel, ganmanaTlebel, samecniero da sxva 

RonisZiebebs moicaven.  
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Tavi1. korporaciuli kompiuteruli qselis 

proeqtirebis Taviseburebani 

1.1 korporaciuli kompiuteruli qseli 

 

korporacia _ es aris rTuli, mravalprofiluri struqtura, 

romelsac aqvs marTvis gansazRvruli ierarqiuli sistema. amave 

dros dawesebulebebi, ganyofilebebi da administraciuli 

ofisebi, romlebic Sedian korporaciaSi SeiZleba ganlagdnen 

erTmaneTisagan sakmaod Sors. korporaciul gamoTvliT qselSi 

igulisxmeba erToblivi specializirebuli programuli 

uzrunvelyofa da platformebi, romlebzec instalirebulia da 

gamarTulia programuli uzrunvelyofa [6].  

korporaciuli qselis ZiriTadi amocana mdgomareobs: 

informaciis gacvlaSi calkeul programebs Soris, romlebic 

uzrunvelyofen informaciis Senaxvas, Sekrebas da damuSavebas 

efeqturi marTvisaTvis korporaciis saqmianobis yvela 

mimarTulebiT. korporaciuli qseli programebis 

urTierTqmedebis saSualebas iZleva, romelTa nawilebi 

ganlagebulni arian geografiulad sxvadasxva adgilas da 

uzrunvelyofs erTmaneTisgan daSorebul momxmareblebis 

kavSirs. gamoTvliTi qseli iqmneba sxvadasxva klasis qselis 

bazaze (LAN, VAN, MAN), romlebic gamoiyenebian korporaciis 

qveganyofilebebis urTierTqmedebisaTvis. qveganyofilebebi 

SeiZleba iyos msxvili, saSualo da patara. msxvili 

qveganyofileba SeiZleba iyos informaciis damuSavebisa da 

Senaxvis centri, ganisazRvreba centraluri ofisi, saidanac 

xorcieldeba qveganyofilebebis saqmianobis marTva. patara 

qveganyofilebebad SeiZleba miviCnioT sxvadasxva momsaxure 

qveganyofileba, magaliTad: maRazia, sawyobi, saxelosno da a.S.  

patara ganyofilebebi Sesrulebuli funqciis mixedviT 

warmoadgenen centrisgan moSorebuls da ganTavsdebian 

momxmarebelTan axlos. klientTan kavSiri iqmneba ufro 
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produqciuli Tu korporaciis yvela TanamSromels saSualeba 

eqneba korporaciul resursebTan wvdomisa drois nebismier 

momentSi [10].  

korporaciuli kompiuteruli qseli _ es aris qseli 

dawesebulebebisa da korporaciebis masStabiT, radganac es 

qselebi iyeneben internetis komunikaciur SesaZleblobebs, 

teritoriuli mdebareoba mTavar rols ar TamaSobs.  

korporaciuli qselebi miekuTvnebian lokaluri qselebis 

gansakuTrebul saxes, romelsac aqvs mniSvnelovani teritoriuli 

dafarva. dRes korporaciuli qselebi Zalian ganviTarebulni 

arian da maT xSirad intranets eZaxian.  

intraneti _ aris kerZo Sida firmis an firmaTa Sorisi 

kompiuteruli qseli, romelsac aqvs farTo SesaZleblobebi 

internetis teqnologiis gamoyenebis wyalobiT. aqvs kavSiri 

internetTan, magram daculia Tavisi resursebiT gare 

momxmareblebis wvdomisgan. is SeiZleba ganisazRvros, rogorc 

sistema: Senaxvis, gadacemis, damuSavebis, da mimarTvis firmebs 

Soris da Sida firmebis informaciisa lokaluri qselis da 

intranet qselis saSualebiT [6].  

srul funqciurma intranet-qselma unda uzrunvelyos 

rogorc minimum, Semdegi bazuri qseluri teqnologiebi: 

1. qseluri marTva;  

2. qseluri katalogi, romelic asaxavs yvela danarCen 

momsaxurebas da resurss; 

3. qseluri failuri sistema, monacemTa bazebi; 

4. korporaciul monacemTa bazebi da monacemTa qseluri 

marTva;  

5. Setyobinebebis integrirebuli gadacema (el-fosta, faqsi, 

telekonferenciebi da a.S.);  

6. muSaoba WWW-Si; 

7. qseluri beWdva; 

8. informaciis dacva arasanqcirebuli SeRwevisagan. 
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intranet qseli izolirebuli unda iyos internetis gare 

momxmareblebisagan qseluri dacvis saSualebiT _ brendmaueriT. 

programuli uzrunvelyofa brendmauerebisa mowyobili 

Cveulebriv, veb serverebze uzrunvelyofen dacvas 

arasanqcirebuli SeRwevisa   da iqidan konfidencialuri 

informaciis miRebas, xolo informacia intranet qselSi da misi 

yvela momsaxureba misawvdomia intranet qselis 

momxmareblebisaTvis. Tanamedrove maRal konkurentirebul 

bazarze qseluri informaciis miReba xdeba erT-erT mniSvnelovan 

komponentad warmatebuli biznesisaTvis. amitom intranet qseli 

SeiZleba ganxilul iqnas yvelaze perspeqtiul saSualebad 

korporaciuli saSualebebis  realizaciisaTvis.  

intranet qselis ganviTareba iwyeba 1994 wlidan, rodesac 

termini intraneti wamoyenebul iqna korporaciuli 

kompiuteruli qselebisaTvis, romelic awyobili iqna internet 

qselis Tavsebadobis principebze. es midgoma universaluria 

yvela dawesebulebisaTvis, ganurCevlad konkretuli sawarmoo 

profilisa da masStabisa.  

intraneti _ esaa aprobirebuli veb teqnologiebis gadatana 

korporaciul qselebSi, gansxvavebiT lokaluri kompiuteruli 

qselisa (groupware) intranet sistemebi iyeneben ukve mza da ufro 

iaf komunikaciur komponentebs [6].   

internetidan gadmotanilia erT infrastruqturaSi 

sxvadasxva saxis teqnikuri saSualebebisa da operaciuli 

sistemebis gaerTianebis simartive, internetidan agreTve 

wamoRebulia ZiriTadi transportirebis protokolebi TCP da 

qseluri IP doneebis. korporaciuli sistemebis procesis 

damuSaveba mniSvnelovnad martivdeba, radganac integrirebuli 

procesis aucilebloba damuSavebis dros ar aris saWiro. ase, 

rom calkeul qveganyofilebas SeuZlia Seqmnas Tavisi qvesistema, 

gamoiyenos Tavisi lokaluri gamoTvliTi qseli, serverebi, 

romlebic aranairad ar arian dakavSirebuli Tavis sxva 

ganyofilebebTan. aucileblobis SemTxvevaSi isini SeiZleba 



 

22 
 

CaerTon dawesebulebis erTian sistemaSi. momxmareblis 

kompiuteze unda iyos programa brauzeri, romelic 

uzrunvelyofs WWW obieqtebTan wvdomas da HTML failebis 

gadmotanas xilul gamosaxulebad. es failebi unda iyvnen 

misawvdomni momxmareblis operaciuli sistemis garemoze 

damoukideblad (damokidebulebis gareSe). 

serveruli gamoyeneba unda Seiqmnas invariantuli 

klientebisgan, xolo maTi damuSaveba srulad unda iyos 

mimarTuli korporaciis funqcionaluri amocanebis 

realizaciisaTvis da universaluri klientebis arsebobisaTvis.  

msxvili dawesebulebebis Tanamedrove marTvis sistemebma 

gaiares gza mkacrad centralizirebulidan gancalkevebul 

sistemamde. sainformacio teqnologia, romelic uzrunvelyofs 

dacalkevebul marTvas Sendeboda klient-serveris sistemis 

bazaze. dacalkevebuli marTva Sedgeboda gancalkevebuli 

komunikaciebiT, Tumca warmoiSva seriozuli problemebi 

monacemTa bazis dacalkevebis sferoSi (monacemebis mTlianobisa 

da ganmeoradobisa, aqtualizaciis sinqronulobisa, 

arsanqcirebuli wvdomis dacvisa), qselis informaciuli da 

gamoTvliTi resursebi administrirebisa da a.S.     

qselis marTvis daproeqteba intranetis principebze 

saSualebas iZleva Seiqmnas saukeTeso xarisxis 

centralizirebuli sistema informaciis Senaxvisa dacalkevebul 

komunikaciebSi [11].  

Tanamedrove korporaciuli qselebi, romlebic warmoadgenen 

sxvadasxva qalaqebis da qveynebis gaerTianebul qsels, iZenen 

informaciuli teqnologiebis axal xarisxs.  
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1.2 korporaciuli qselebis informaciuli 

teqnologiebi 

 

korporaciuli qselebi warmoadgenen korporaciuli 

informaciuli sistemebis (kis) ganuyofel nawils. kis _ es aris 

marTvis integrirebuli sistemebi, teritoriulad ganTavsebuli 

korporaciebisaTvis, dafuZnebuli monacemTa Rrma analizze, 

romelSic farTod gamoyenebulia sainformacio mxardaWera 

gadawyvetilebebis misaRebad, eleqtronuli dokumentaciis 

damuSaveba da saqmis warmoeba [15].  

kis-ebi Seqmnilni arian gaaerTianon warmoebebis marTvis 

strategia (biznes strategia) da perioduli informaciuli 

teqnologiebi.  

kis-ebis ZiriTadi Tvisebebi mdgomareobs SemdegSi:  

1. sruli ciklis marTvis uzrunvelyofa korporaciis 

masStabiT, normireba, dagegmva, analizi, regularuli 

mxardaWera; 

2. marTvis sistemis da obieqtebis teritoriuli ganfena da 

mniSvnelovani masStabebi; 

3. marTvis sistemis Semadgeneli komponentebis da programuli 

uzrunvelyofis araerTgvarovneba; 

4. saerTo sainformacio sivrce marTvis gadawyvetilebebis 

dasamuSaveblad, romlebic aerTianeben finansebis marTvas, 

personalis marTvas, maragebis, da a.S.; 

5. funqcionireba araerTgvarovan operaciul sistemaSi 

ramodenime gamomTvlel platformaze; 

6. marTvis realizacia drois realur masStabSi; 

7. maRali saimedooba, usafrTxoeba, gaxsniloba da 

masStabireba informaciuli komponentebisa. 

koncefcia kis-is Seqmnisa telemedicinaSi iTvaliswinebs 

Semdeg tipiur komponentebs: 

1. sistemis birTvs, romelic uzrunvelyofs  kompleqsur 

avtomatizirebul Tavsebadobas biznes proeqtebSi; 
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2. avtomatizirebul sistemas, dokumentaciis damuSavebas 

korporaciis farglebSi; 

3. damatebiT instrumentalur sistemebs informaciis 

damuSavebisaTvis; 

4. programul-teqnikur saSualebebs, kis-is usafrTxoebas; 

5. servisuli sakomunikacio mowyobilobebi (faqs-serverebi, el-

fosta, Soreuli wvdomis programuli uzrunvelyofa);  

6. interneti da internet komponentebi sxadasxva monacemTa 

bazebTan wvdomisaTvis; 

7. saofise programebi (teqsturi redaqtori, el-cxrilebi, 

Tarjimnebi, saprezentacio grafika da a.S.); 

8. specialuri daniSnulebis sistemebi; 

ZiriTadi problemebi kis-is proeqtirebisas mdgomareobs 

SemdegSi: 

1. meTodologiisa da teqnologiis arCeva saproeqto 

samuSaoebis Sesasruleblad; 

2. teqnikuri programuli saSualebebis da sainformacio 

resursebis Semadgenlobis gansazRvra; 

3. sistemuri integraciis Catareba standartuli komponentebiT 

sainformacio teqnologiebis Seqmnisas; 

4. kis-ebis bazuri koncefciis damuSaveba; 

kis-is yvelaze mniSvnelovani Tvisebebia: 

1. sainformacio sistemis arqiteqtura (elementebis 

Semadgenloba da maTi urTierTqmedeba); 

2. qseluri teqnologiebi, maTi masStabi da qselis topologia, 

marTvis funqcionaluri struqtura (qvesistemis 

Semadgenloba, amocanebis kompleqsi); 

3. informaciis Senaxvis saorganizacio forma 

(centralizirebuli monacemTa bazebi); 

4. sistemis gamtarunarianoba (tranzaqciis damuSavebis siCqare); 

5. monacemTa Senaxvis moculoba; 

6. dokumentebisa da maATi damuSavebis sistemebi; 

7. kis-is momxmarebelTa raodenoba; 
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8. momxmareblis interfeisi da misi SesaZleblobebi ; 

9. tipiuri informaciuli procesebi informaciis Sekrebis, 

gadacemis, damuSavebis, Senaxvis, waSlis, gavrcelebis. 

 

 

1.3 korporaciuli kompiuteruli qselis arqiteqturis 

arCeva  

  

korporaciuli informaciuli sistemebis (kis) arqiteqtura 

SeiZleba ganxilul iqnas sxvadasxva poziciidan. kis-is 

funqcionaluri arqiteqtura gansazRvravs funqcionalur 

qvesistemebis Semadgenlobasa da amocanebis kompleqss, romlebic 

uzrunvelyofen biznes procesebis realizacias. Sesabamisad 

funqcionaluri arqiteqturiT formirdeba saorganizacio 

komponenetebi: pirvel rigSi es aris komunikaciis qseli, muSa 

sadgurebi saboloo momxmareblis da serveruli qselis 

qvesistema, romeliTac gansazRvrulia maTi urTierTqmedeba [15]. 

sainformacio teqnologiuri arqiteqtura TavisTan 

aerTianebs aparaturul platformas kis-is realizaciisaTvis, 

monacemTa basis saorganizacio formas, kompiuteruli qselis    

arqiteqturas da topologias, telekomunikaciebis saSualebebs 

da teqnikur saSualebebs, kompleqsebs monacemebis 

dasamuSaveblad. ganisazRvreba sainformacio teqnologiuri 

arqiteqtura kis-is, romelic iyenebs programebsa da teqnikur 

saSualebebs, maT Soris telekomunikaciebis da mb-is Seqmnis 

saSualebebs [29].      

kompiuteruli qseli warmoadgens ganuyofel  da 

mniSvnelovan nawils kis-Si da mniSvnelovnad gansazRvravs mis 

arqiteqturas. dReisaTvis kis-is da kkq-is tipiuri sainformacio 

struqturebia:  

I. monacemebis centralizirebuli damuSaveba (nax.1), rodesac 

erT kompiuterSi dayenebulia da funqcionirebs Semdegi 

saSualebebi: 
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1. momxmareblis interfeisi, romelic uzrunvelyofs 

momxmareblis interaqtiul reJims; 

2. Senaxvis damuSavebis uzrunvelyofis programebi; 

3. monacemTa bazebis organizacia da gamoyeneba; 

 

 

 

 

 

 

 

 

 

nax.1. monacemTa damuSavebis centralizirebuli sistemis 

ZiriTadi komponentebis urTierTkavSiri 

 

II. fail-serveruli monacemebis gancalkevebuli damuSaveba 

(nax.2.): 

 muSa sadgurze imyofeba momxmareblis interfeisisa da 

programuli uzrunvelyofis saSualebebi, xolo serverze inaxeba 

monacemTa bazebi.    

 

 

 

 

 

 

 

 

 

 

 

nax.2. fail-serveruli qselis komponentebis urTierTkavSiri 

ცენტრალური კომპიუტერი 

 

დამატება 

მომხმარებლის 

interfeisi 

სამუშაო სადგური 

ფაილების 

სერვერი 
mb

ფაილების გადაცემა 

მომხმარებლის 

interfeisi 

დამატება 

mb
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III. klient-serveruli monacemebis ordoniani gancalkevebuli 

damuSaveba (nax.3.):  

muSa sadgurze aris momxmareblis interfeisisa da 

programuli uzrunvelyofis saSualebebi. monacemTa serverze 

inaxeba serveruli marTvis mb-ebi da failebi. muSa sadgurebi 

(klientebi) agzavnian serverTan mimarTvebs maTze saintereso 

monacemebze, serveri asrulebs gancalkevebas da monacemebis 

winaswar damuSavebas. wina warmodgenil variantTan SedarebiT 

mniSvnelovnad mcirdeba qselis trafiki da uzrunvelyofilia 

yvela programis mimarTva mb-is failebTan.   

 

 

 

 

 

 

 

 

 

 

 

nax.3. ordoniani klient-serveruli qselis komponentebis 

urTierTkavSiri  

IV. klient-serveruli monacemebis mravaldoniani 

gancalkevebuli damuSaveba (nax.4): 

muSa sadgurze mdebareobs mxolod momxmareblis 

interfeisis saSualeba, xolo server-programaze programuli 

uzrunvelyofa, xolo monacemTa serverze inaxeba marTvis 

sistemebis mb-ebi da failebi. serverebi asruleben yvela 

Semadgeneli monacemebis damuSavebas, xolo muSa sadgurebi 

warmoadgenen “moqnil klientebs” da maT adgilas SeiZleba 

gamoyenebul iqnas NET PC serveruli kompiuterebi. Tu 

 

დამატება 

მომხმარებლის 

interfeisi 

სამუშაო სადგური 

მბ სერვერი 

mb

 გადაცემა მოთხოვნაზე  



 

28 
 

uzrunvelyofis da bazebis serverebi qselSi ramdenimea, maSin 

qseli xdeba mravaldoniani klient-serveri. Sesabamisad, 

gamoyofili doneebis teqnikur struqturaSi iqmneba   

aparaturuli da programuli uzrunvelyofis varirebis 

SesaZlebloba [14]. 

 

 

 

 

 

 

 

 

nax.4. samdoniani klient-serveruli qselis komponentebis 

urTierTkavSiri  

sainformacio sistemis ufro tradiciul variants 

dawesebulebebis masStabiT warmoadgens or rgoliani klient-

serveris arqiteqtura. Tu ki logika mimagrebuli nawilebis 

sistemisa sakmarisad rTulia, maSin aseTi midgoma warmoqmnis 

“mouqneli klientis” problemas, rodesac TiToeul muSa sadgurs 

unda hqondes sakmarisi resursi mimagrebuli monacemebis 

dasamuSaveblad. sistemis saerTo efeqturobis asamaRleblad 

gamoiyeneba sam rgoliani arqiteqtura klient-serveris, romelic 

dReisaTvis xdeba korporaciuli kompiuteruli sistemisaTvis 

dominanturi. aseT arqiteqturaSi garda klientisa da monacemTa 

bazebis serveris nawilisa Cndeba Sualeduri marTvis serveri. 

klientis mxares sruldeba interfeisuli moqmedebebi, xolo 

mTliani damuSaveba informaciisa xdeba serverze. 

koncefcia kis-is agebisa medicinaSi warmodgenilia Semdegi 

tipiuri komponentebiT:  

1. sistemis birTvs, romelic uzrunvelyofs  kompleqsur 

avtomatizirebul Tavsebadobas biznes proeqtebSi; 
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2. avtomatizirebul sistemas, dokumentaciis damuSavebas 

korporaciis farglebSi; 

3. damatebiT instrumentalur sistemebs informaciis 

damuSavebisaTvis; 

4. programul-teqnikur saSualebebs, kis-is usafrTxoebas; 

5. servisuli sakomunikacio mowyobilobebi (faqs-serverebi, el-

fosta, Soreuli wvdomis programuli uzrunvelyofa);  

6. interneti da internet komponentebi sxadasxva monacemTa 

bazebTan wvdomisaTvis; 

7. saofise programebi (teqsturi redaqtori, el-cxrilebi, 

Tarjimnebi, saprezentacio grafika da a.S.); 

8. specialuri daniSnulebis sistemebi; 

am komponentebidan umetesobam programuli realizaciiT 

unda uzrunvelyos sistemis qseluri operaciebi.  

korporaciuli informaciuli sistemebis dagegmvisas 

gamoisaxeba amocanebis wre, romelTa gadawyvetac warmoadgens 

upirveless. 

amocanebis pirveli jgufi es aris biznes procesebis 

gamarTva. es amocanebi wydeba programebiT: “galaqtika”, “Босс-

korporacia”, Platinum, SAP/R3 da a.S.                 

amocanebis meore jgufi ar aris dakavSirebuli marTvis 

amocanebis funqcionalebTan, da warmoadgens qselis proceduris 

servisul programebs: 

_ failebisa da printerebis erTdrouli gamoyenebis 

organizeba; 

_ korporaciul monacemebTan wvdomis uzrunvelyofa; 

_ qseluri tele da videokonferenciebis organizeba; 

_ koleqtiuri muSaobis uzrunvelyofa dokumentaciebTan; 

_ Soreul filialebTan kavSiris uzrunvelyofa; 

_ internet qselSi muSaobis uzrunvelyofa da a.S. 

bazur komponentebad sainformacio sistemebSi, romlebiTac 

aucilebelia pirveladi amocanebis gadawyveta warmoadgens 

Semdegi serveruli da programuli produqtebi:  
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1. qseluri operaciuli sistema, romelic gankuTvnilia 

ZiriTadi qseluri servisebisaTvis erTdrouli mimarTvis 

organizeba failebis da printerebis, “klient-serveris” 

modelis realizaciis dros serveruli uzrunvelyofis 

gamoyeneba; 

2. monacemTa bazebis serveri, romelic uzrunvelyofs yvela 

operacias monacemTa bazebSi: Senaxvas da mTlianobas, biznes 

procesebis mimarTvas da maRalsiCqares monacemebis 

damuSavebisas; 

3. eleqtronuli fostis serveri, romelic uzrunvelyofs 

Setyobinebebis gacvlas Sida da gare doneebze. 

momxmareblebis erTdrouli muSaobis moxerxebulobas 

urganizaciaSi da agreTve jgufur da individualur 

dagegmvas; 

4. serveri Soreuli wvdomisaTvis, romelic gankuTvnilia 

Soreuli filialebis TanamSromlebisaTvis, Tavisufali 

mimarTvisaTvis korporaciul monacemebTan, ZiriTad qselur 

resursebTan da serverebTan; 

5. serveri sistemis samarTavi serveria, romelic saSualebas 

iZleva centralizeburad gadawyvitos qseluri 

administratorebis amocanebi. warmoadgens moxerxebul 

saSualebas sistemis Soreuli marTvisa da 

diagnostirebisaTvis aparaturuli da programuli 

uzrunvelyofis gaTvaliswinebiT; 

6. klienturi programuli uzrunvelyofa, romelic TavisTavSi 

moicavs lokalur operaciul sistemasa da momxmareblis 

tipiuri amocanebis Semsrulebel programebs. es 

uzrunvelyofa momxmarebels sTavazobs moxerxebul 

saSualebas masalebis da dokumentaciebs formirebisas, 

informaciis Zebnasa da arCevas, monacemebis naxvas da 

agreTve samuSao garemos dayenebas. 

 

 



 

31 
 

1.4 modelebis gamoyeneba korporaciuli kompiuteruli 

qselis proeqtirebis procesSi 

 

korporaciuli qseli emsaxureba erT msxvil dawesebulebas 

da hqvia dawesebulebis ganawilebuli qseli. korporaciuli 

qselis struqtura Semdegnairia: gvaqvs qveqselebis rigi, 

romlebic warmoadgenen lokalur Sida qsels Ethernet an Token 

Ring-is tipisas, da es qselebi emsaxurebian calkeul 

qveganyofilebas, romlebic ganlagebulni arian erT an 

ramodenime axlomdebare oTaxebSi. qveqselebi dakavSirebulni 

arian erTmaneTTan daSvebis serveriT. Cveulebriv gvaqvs 

gasasvleli gare teritoriis qselebi. dasaSveb serverebad 

SeiZleba gamoyenebul iqnan: xidebi, komutatorebi, 

marSutizatorebi, Sluzebi da a.S. [17]. 

korporaciuli qselis proeqtirebisas sasargebloa igi 

warmovidginoT rogorc mravalSriani piramida. Tumca am 

piramidis Sreebi dakavSirebulni arian erTmaneTTan da 

urTierTqmedeben erTmaneTze. Cveulebriv, TiToeuli qseli 

proeqtirdeba sakmarisad avtonomiurad da damokideblia 

Sesabamisi profilis firmebze da specialistebze. es firmebi 

pirobiTad SeiZleba daiyos sam jgufad imisda mixedviT Tu 

rogori moZraobaa aRniSnul piramidaSi: zemodan qvemoT _ biznes 

procesebidan aparaturul platformisken, qvemodan zemoT _ 

aparaturebidan amocanebisken, Sua nawilidan monacemTa bazebis 

marTvis konkretul serverebTan.  

firmebi _ mwarmoeblebi an aparaturis distributorebi, 

romlebic integratorebis rolSi gvevlinebian aseTi 

integratorebis piramida dayrdnobilia Zalian viwro fuZeze 

erTi an ori mwarmoeblis platformaze. minusebi da ramodenime 

pliusic aseTi integratorebis sakmarisad TvalsaCinoa. rodesac 

firmebi orientirebulni arian monacemTa bazebis marTvis erT 

serverze magaliTad, Oracle-ze da  Informix-ze, aseT SemTxvevaSi 
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piramidis sust wertils warmoadgens piramidis Sua nawili. 

ramodenime aparaturuli platformis da  programirebis farTo 

speqtris gamoyenebis uzrunvelyofa SezRudulia mxolod mb-ebis 

marTvis serveriT. 

mesame jgufi, damoukidebeli integratorebi, romlebic 

SeiZleba warmoadgendnen nebismier gadawyvetas TiToeul doneze 

da romelTa gazrdac gansakuTrebul mwarmoeblurobis 

platformaSi SeuZlebelia. aseT integratorebSi arCevis 

erTaderT kriteriumad konkretuli gadarCevis arCevisas 

warmoadgens maqsimaluri efeqtis miRweva mosalodneli 

resursebiT. aseT SemTxvevaSi aris SesaZlebloba moqnilad 

avawyoT nebismieri konfiguracia, rac saSualebas iZleva 

sakmarisad, advilad gadawydes is problemebi, romlebic 

dakavSirebulia imasTan, rom damkveTi ukve iyenebs romeliRac 

marTvis servers da ar surs Tavisi personalis gadamzadeba sxva 

monacemTa bazebTan samuSaod. amis gamo romelime Sris 

proeqtirebisas sxva Sreebis Tvisebebi, romlebic zegavlenas 

axdenen saproeqto gadawyvetaze mxedvelobaSi miiReba xSir 

SemTxvevaSi ganzogadoebuli saxiT.  

korporaciuli qselis proeqtirebis etapebi. nebismieri 

lokaluri Sida qselis proeqtirebisas arsebobs tipiuri etapebi 

qseluri proeqtirebis Sesrulebisa. korporaciuli qselis 

moTxovnebis analizis Casatareblad aucilebelia: 

1. Sefasdes kompiuterebis da qselis lokaluri mdgomareoba, 

romelic arsebobs dawesebulebebSi da dagvexmareba 

ganisazRvros  Tu ra problemebis gadaWra iqneba saWiro;  

2. ganisazRvros korporaculi qselis miznebi da sargebeli, 

rac dagvexmareba sworad daproeqtdes qseli; 

3. sawarmos xelmZRvanelebs ecnoboT aucilebeli SenaZenebis 

Sesaxeb; 

4. daiweros efeqturi teqnikuri davaleba; 

5. ganisazRvros kriteriumebi qselis xarisxis Sesafaseblad. 
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mwarmoeblis funqcionaluri modelis awyoba. dawesebulebis 

qselis daniSnulebaa sawarmoo funqciebis Sesruleba, amitom 

saWiroa Sefasdes misi roli dawesebulebis mwarmoeblurobis 

struqturaSi. warmatebuli korporaciuli qselis asawyobad 

saWiroa aigos funqcionaluri modeli an sxvanairad, rom vTqvaT 

biznes modeli saidanac Semdeg miiReba qselis teqnikuri da 

fizikuri modeli.  

biznes modeli aRwers saqmiani procedurebis Tanmimdevrobas 

da mTeli Sesrulebuli samuSaoebis urTierTdamokidebulebebs. 

am dros sayuradReboa ara kompiuteruli sistema, aramed 

praqtikuli saqmianoba da samuSaoebis Tanmimdevroba.  

gamoTvliTi sistemebis arqiteqtura mniSvnelovan rols 

TamaSobs dawesebulebis saqmianobis arqiteqturaSi. amitom 

warmatebuli moTxovnebis analizi da warmatebuli 

korporaciuli qselis awyoba teqnikuri specialistisgan 

moiTxovs ifiqros, rogorc biznesmenma. 

biznes modelis awyobis Semdeg aucilebelia qselis 

teqnikuri modelis awyobac. imisaTvis, rom es teqnikuri modeli 

aewyos saWiroa gaanalizdes arsebuli mowyobilobebi, 

ganisazRvros sistemuri moTxovnebi, Sefasdes teqnikis 

dRevandeli da samomavlo mdgomareoba.  

proeqtantma aseve unda uzrunvelyos saWiro funqciebis 

Sekreba da qselis daSvebis saWiro dro. magaliTad, Tu qseli 

misawvdomi unda iyos saRamoobiT da gamosasvlel dReebSi, maSin 

saWiroa gaTvaliswinebul iqnas fail-serverebSi zedmeti diskebi 

da kvebis uwyveti wyaroebi. aucilebelia agreTve gadawydes 

sakmarisi aris Tu ara diskebis sarkuli anareklis gamoyeneba, 

Tu saWiroa gamoviyenoT diskuri masivebi. 

Semdeg unda ganisazRvros rogori teqnologiebi da 

teqnikuri saSualebebi iqneba miRwevadi uaxloes periodSi da 

agreTve rogori grZelvadiania es siaxleebi. aucilebelia 

Sefasdes SeZlebs Tu ara saproeqto qseli miiRos samomavlo 

teqnologiuri siaxleebi. mas Semdeg rac airCeva teqnikuri 
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modeli iqmneba e.w. fizikuri modeli, romelic warmoadgens 

konkretuli produqtebis aRweras, maT raodenobebs, teqnikur 

parametrebs da urTierTqmedebis saSualebebs. sistemis dayenebis 

etapi gulisxmobs qvekontraqtorebis koordinirebas, marTvas, 

instalacias da mowyobilobebis gamarTvas, personalis swavlas. 

sistemis testirebis etapze tardeba CabarebiTi gamocda. 

sistemis Tanxlebis da eqspluataciis etaps ara aqvs zustad 

gansazRvruli drois sazRvrebi da warmoadgens uwyvet process.             
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Tavi 2. telemedicinis kompiuteruli qseli 

2.1. Sor manZilze samedicino daxmareba 

telesakomunikacio qselebiT 

 

Health-Grid anu grid janmrTeloba warmoadgens Tanamedrove 

eleqtronul medicinaSi informaciuli kompiuteruli 

teqnologiebis inovaciuri gamoyenebis magaliTs, romelic 

emsaxureba maRalxarisxovan samedicino momsaxurebas. 

eleqtronuli medicina _ Health aris mkurnalobis axali saxe, 

jandacvis industria, romelic dafuZnebulia sainformacio-

kompiuterul teqnologiebze, da igi xels uwyobs im 

inteleqtualuri garemos ganviTarebas, romlis mizania 

ganaxorcielos mosaxleobis samedicino daxmareba. xeli Seuwyos 

samedicino personals gamoiyenos klinikur praqtikaSi axali 

saxis diagnostika da eqimebis erToblivi muSaobis SesaZlebloba 

miuxedavad maTi geografiuli adgilmdebareobisa [62].    

samedicino informacias gaaCnia sakmaod didi moculoba da 

ganawileba. amasTanave saWiroa didi teqnologiuri resursebi 

avadmyofTa istoriis Sesanaxad, es masalebi Seicaven 

eleqtrokardiogramis, eleqtro encelogramis da 

rendgenografiis videoinformaciis cifrul monacemebs. “grid-

medicina” es aris garemo, sadac Tavmoyrilia da warmodgenilia 

masalebi mecnierebisaTvis, eqimebisaTvis, samedicino 

centrebisaTvis, marTvis aparatisa da momxmarebelTa uamravi 

raodenobisaTvis. “grid-medicina” aris  “grid” infrastruqtura, 

romelic specifiuria bio-samedicino monacemTa damuSavebis 

problemebisaTvis.  

dReisaTvis “grid-medicina” _ gulisxmobs auracxeli 

informaciuli masivebis damuSavebas, raTa ufro srulyofilad 

iqnas Seswavlili esa Tu is daavadeba. igi gulisxmobs axali 

samedicino aparaturis Seqmnas iseT dargebSi rogorisc aris _ 

radioTerapia, neiroqirurgia da sxva.  



36 
 

Tanamedrove medicinaSi klasikur subklinikur da klinikur 

disciplinebs Soris mtkiced dainerga klinikuri informatika - 

samedicino codnis samecniero-gamoyenebiTi dargi, romlis 

mizanic aris eleqtronuli informaciuli teqnologiebis 

gamoyeneba praqtikul da Teoriul medicinaSi. klinikuri 

informatikis erT-erTi mTavari dargi aris telemedicina, 

romelic gulisxmobs distanciur samedicino daxmarebas 

kompiutrebis da telekomunikaciis sxva xerxebis saSualebiT. 

Tanamedrove cneba _ telemedicina  _ es aris 

telekomunikaciebis gamoyeneba. telemedicina gvexmareba 

avamaRloT  mkurnalobis efeqturoba da diagnostika 

xarisxobrivad axal doneze. telemedicinis teqnologiis 

daxmarebiT SeiZleba Sors myof avadmyofs gavuwioT 

maRalkvalificiuri samedicino daxmareba. eqimebs SeuZliaT 

dasvan diagnozi eleqtronuli fostiT miRebuli an globalur 

qselze rentgenuli gamosaxulebis suraTiT, kompiuteruli 

tomogramiT, eleqtrokardiogramiT an sxva laboratoriuli da 

instrumentaluri gamokvlevebiT avadmyofisa [61]. 

imis gamo, rom medicinis sxvadasxva dargSi viwro 

specialistebis didi nawili muSaoben didi qalaqebis 

specializirebul samedicino centrebSi aman migviyvana 

samedicino daxmarebis gansazRvrul centralizaciamde. Tumca 

telemedicinis miRweva gvacilebs specialistis fizikur 

daswrebas adgilze. 

specialistebis warmodgeniT telemedicina pirvel rigSi 

aris  distanciuri diagnostika, magram misi potenciuri 

SesaZleblobebi gacilebiT farToa. qseluri teqnologiebi 

iZleva saSualebas daavadebis istoriis  dokumenturi gadacemisa 

avadmyofis gadayvanisTanave klinikidan klinikaSi; dazRvevisa da 

Tanxis gadaxdis operatiuli gadawyvetilebis miRebisa; eqimebis 

kvalifikaciis amaRlebis, samedicino teqnologiebis da 

meTodebis farTod danergvis, distanciuri samedicino 

konsultaciebis, konsiliumebis, telekonferenciebisa da 
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telemanipulaciebisa (aparaturis distanciuri marTva da 

qirurgiuli Careva distanciurad).    

Tanamedrove telemedicinis midgoma saSualebas gvaZlevs 

CavataroT Sorsmyofi konsultaciebi eqimebisa da maTi 

pacientebis, romlebic imyofebian Soreul raionebSi.    

bibliografiul internet bazaSi MEDLINE termini 

telemedicina pirvelad gamoyenebulia 1974 wels. adrindel 

naSromebSi gvxvdeba termini “telegnozia”, telefsiqiatria, 

diagnozi telexedviT, konsultacia telexedvis daxmarebiT. 

arsebobs ramdenime aTeuli telemedicinis gansazRvreba, 

romelic gansxvavdeba misi detalizaciis xarisxis daxasiaTebiT, 

masSi Semavali teqnologiebiT da mimarTulebebiT. n. brauni 

(telemedicinis proeqtis xelmZRvaneli kvlevis centrSi, 

portlendSi, oregonSi) ase ganmartavs telemedicinas: 

telekomunikaciis gamoyeneba samedicino informaciis da 

daxmarebis, rogorc ubralo msjeloba klinikur SemTxvevaze or 

eqims Soris telefoniT da interaqtiuli videokonsultaciis 

Catareba sxvadasxva qveynis samedicino centrebs Soris 

Tanamgzavruli teqnologiis gamoyenebiT.   

janmrTelobis dacvis msoflio organizaciam 1997 wels 

Semoitana ufro farTo cneba _ samedicino telematika, rac 

niSnavs moRvaweobas, samsaxurebriv daxmarebas da sistemas, 

dakavSirebuls samedicino daxmarebis aRmoCenas Sori manZilidan 

informaciul komunikaciuri teqnologiebis daxmarebiT. es 

yvelaferi mimarTulia, rom ganviTardes janmrTelobis 

daxmareba, ganxorcieldes epidemiologiuri zedamxedveloba, 

Seswavla, marTva da Catareba samedicino gamokvlevebisa 

medicinis dargSi. arsebobs telemedicinis aseTi gansazRvrebac: 

medicinis mimarTuleba dafuZnebuli  Tanamedrove kompiuterul 

da telekomunikaciur teqnologiebze, samedicino monacemebis 

informaciis gaclva specialistebs Soris  konkretuli 

pacientebis diagnostikis da mkurnalobis xarisxis amaRlebis 

mizniT.  
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aqedan gamomdinare dadgenili cneba “telemedicina” ar 

arsebobs. yvelaze srulia amerikis asociaciis telemedicinis 

gansazRvreba: “telemedicinis arsia gadasces samedicino 

informaciebi daSorebulma punqtebma erTmaneTs, sadac arian 

pacientebi, eqimebi, sxva provaiderebi samedicino samsaxurebisa 

sxvadasxva samedicino dawesebulebebs. telemedicina ganixilavs 

telekomunikaciebis gamoyenebas medicinis specialistebs Soris, 

klinikebs Soris, avadmyofebs, eqimebs Soris, romlebic uweven 

samedicino pirvelad daxmarebas pacientebs Sors manZilze 

diagnostikis mizniT, mkurnalobas, konsultaciis da 

TanmimdevrobiTi swavlebisaTvis.              

kavSiris arxebiT sargeblobis cdebi samedicino daxmarebis 

da informaciis gadacemis Sors manZilze xdeboda XX saukunis 

pirvel meoTxedSi satelefono kavSirebiT. SveciaSi 1905 wels 

ganxorcielda kardiogramis signalis gadacema satelefono 

xazis kavSiriT, xolo 1922 wels gotenburgis universitetis 

hospitalSi tardeboda mezRvaurebis samedicino konsultaciebi 

radioarxebiT, 1935 wels analogiuri samsaxuri muSaobs 

italiaSi. 1959 wels amerikaSi Catarda fsiqiatriuli avadmyofis 

satelevizio konsultacia, imave wels kanadaSi gadasces 

gamosaxuleba filtvebis fliurogramisa.  

XX saukunis Sua wlebSi medicinaSi warmoiSva axali dargi 

bioradiotelemetria (an ubralod telemetria) _ registracia, 

gadacema da monitoringi adamianis fiziologiuri parametrebis 

Sor manZilze, rogorc mSvid mdgomareobaSi, aseve gansazRvruli 

moqmedebis Sesrulebis procesSi.  swrafi ganviTareba am dargisa 

dakavSirebulia upirvelesad kosmosuri programis 

warmatebasTan, radganac saWiro iyo mudmivi kontroli 

astronavtebis janmrTelobis mdgomareobaze.  

pirveli nabijebi “telemedicinisa” rogorc “distanciuri 

diagnostikisa” SeiZleba CaiTvalos fiziologiuri maCveneblebis 

telemetriuli Canaweri pirveli kosmonavtebisa da aseve maTi 

pirveli monacemebis samedicino rCevebi.  
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pirveli qveyana, romelmac telemedicina praqtikul 

relsebze daayena iyo norvegia, sadac arsebobs Znelad misaRwevi 

adgilebi samedicino daxmarebisTvis. meore proeqti 

ganxorcielda safrangeTSi mezrvaurebisTvis samoqalaqo da 

samxedro flotebisTvis.  

Tanamedrove periodSi bevr qveyanaSi da saerTaSoriso 

organizaciebSi muSavdeba mravalricxovani telemedicinis 

proeqtebi. msoflio janmrTelobis dacvis organizaciaSi 

muSavdeba idea Seiqmnas globaluri qseli telekomunikaciisa 

medicinaSi, mxedvelobaSia eleqtronuli gacvla samecniero 

dokumentebisa da informaciebisa, misi daCqarebuli moZebna da 

miReba telekomunikaciebis qselis meSveobiT. Catareba 

videokonferenciebis, dauswrebeli diskusiebis da TaTbirebis, 

eleqtronuli xmis micemiT [59]. 

aseve viTardeba samedicino telekomunikaciebis 

saerTaSoriso qselebi, mimarTuli sxvadasxva miznisken. sistema 

“Satellife” – ganviTarebad qveynebSi samedicino codnis 

gavrcelebisaTvis da kadrebis momzadebisaTvis. “Planet Heres” - 

msoflio janmrTelobis dacvis organizaciis mier SemoTazebuli 

sistema globaluri samedicino telekomunikaciebis, 

saerTaSoriso samecniero eqspertizis da koordinaciebi 

samecniero programebis, sxvadasxva sistemebi da qselebi.  

dRes msoflioSi cnobilia 300-ze meti telemedicinis 

proeqti, romlebic Tavisi xasiaTis mixedviT iyofa klinikur, 

saganmanaTleblo, sainformacio da analitikurad. geografiuli 

gavrcelebiT ki ase iyofa: adgilobrivi 27%, regionaluri 40%, 

saerTo nacionaluri 16%, saerTaSoriso 17%.  

bevri Tanamedrove telemedicinis sistema Seqmnilia 

internetis (intraneti) globaluri kompiuteruli qselis bazaze. 

telemdicinis saSualebiT realuri gaxda samkurnalo-

profilaqtikuri dawesebulebebis gaerTianeba, samedicino 

saswavleblebis, calkeuli specialistebis da calkeuli 

sainformacio sakonsultacio da saswavlo kompiuteruli 
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qselebi. Seexeba ra Znel klinikur SemTxvevas nebismier eqims 

SeuZlia miiRos rCeva dedamiwis Soreul wertilze myofi 

specialistisagan. garda klinikuri mniSvnelobisa telemedicina 

ekonomikuri mxrivac sakmaod umjobesia, radgan aRar ixarjeba 

Tanxa “saswrafo daxmarebis” mivlinebaze da sxva. mcirdeba 

garTulebebis raodenoba da pacientis stacionarSi yofnis dro 

[41].   

Tanamedrove medicinaSi aqtiurad viTardeba axali dargi _ 

distanciuri marTva diagnostikuri da qirurgiuli aparaturisa. 

Seqmnilia realurad moqmedi qirurgiuli endoskopiuli 

samuSaoebi, distanciuri mikroskopebi, ofTalmoskopebi da sxva. 

aseve farTovdeba telemedicinis problemebis gadawyvetis 

monawileTa geografia. aqtiurad muSaoben evropis bevri 

qveynebis, avstraliis, amerikis mecnierebi da specialistebi. 

gamokvlevebis Tematika telemedicinis dargSi farToa da 

sxvadasxvanairi. telemedicinis mimoxilvis mdgomareoba 

sxvadasxva qveynebSi, regionebSi aseTia: informatika da 

telemedicina, axali teqnologiebi telemedicinisTvis, qselebi 

telemedicinisTvis, infrastruqtura telemedicinisTvis, 

teledaxmarebis marTva, telemdicinis sistemis gamocda, 

interneti da telemedicina, telemedicinis efeqturoba, Sekreba 

da analizi mkurnalebis azris telemedicinaze, swavla 

telemedicinis daxmarebiT, katastrofebis telemedicina, 

saxelmwifos politika telemedicinis mxardasaWerad, eTikis da 

konfidencialobis problemebi telemedicinaSi, telemedicinis 

protokolebi da standartebi, informaciebis wardgena 

telemedicinis sistemaSi; faqtorebi, romlebic gavlenas axdenen 

eleqtro gadacemiT monacemebze.    

 telemedicinis warmatebebi ganisazRvreba kavSirgabmulobis 

gamoTvliTi teqnikis ganviTarebis doniT. dRes isini saSualebas 

iZlevian daaregistriron nebismieri gamosaxuleba kompiuterSi, 

moamzadon is gadagzavnisaTvis, gadascen realur droSi, miiRon 

da gaSifron es informacia praqtikulad xarisxis dakargvis 
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gareSe da waradginon erToblivi ganxilvisaTvis. bolo 

periodSi mniSvnelovani miRwevebi telemedicinaSi 

ganpirobebulia imiT, rom analogiur televiziis Semcvlelad 

movida informaciis gadacemebis cifruli arxebi, farTo 

gavrceleba hpova qselurma globalurma komunikaciebma. amave 

dros bevri arsebiTi, informaciuli, meTodologiuri, 

organizaciuli, teqnikuri da finansur-ekonomikuri aspeqtebi 

jer kidev rCeba gadauWreli. ufro metic, am sakiTxTa lokaluri 

gadawyveta xdeba sul ufro Zviri, amitomac nakleb 

perspeqtiulia farTo ganviTarebasTan mimarTebaSi, saWiroa 

sakmaod didi masStabi am problemis mTlianad dasayeneblad. 

radganac mxolod am SemTxvevaSia SesaZlebeli teqnikurad 

safuZvliani da amavdroulad socialurad da ekonomiurad 

misaRebi gadawyvetilebebi. telemedicina – es axali saxeobaa 

specializirebuli da maRalkvalificirebuli samedicino 

daxmarebisa. es axali formaa XXI saukunis janmrTelobis dacvis 

organizaciisa. 

telemedicinis sistema _ es erTobliobaa sabazo samuSao 

sadgurebis, romlebic kavSirgabmulobis xazebiTaa 

gaerTianebuli, gankuTvnilia Seasrulos klinikuri da 

samecniero amocanebi telesamedicino procedurebis daxmarebiT. 

telemedicinis umartives saxes warmoadgens meddis mier 

kontroli da konsultaciebi avadmyofTan satelefono kavSiris 

saSualebiT.  rTuli telesamedicino sistema iyenebs 

interaqtiur videos da audioarxebs. is Sedgeba maRalmzardi 

satelefono xazebisgan, cifruli sainformacio 

teqnologiebisgan, kompiuterebisgan, periferiuli 

mowyobilobebisgan, boWkovani optikisgan, Tanamgzavruli 

kavSirisgan, programuli uzrunvelyofisgan. 

telekonsultaciebis Casatareblad gamoiyeneba sxvadasxva 

teqnologiebi gavrcelebuli saxeobaa videokonferenciebi 

(telexedvebi) da samedicino informaciis gadacema internetiT 

on-line reJimSi an  e-mail-iT (eleqtronuli fosta). yvela 
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telesamedicino sistema Sedgeba sxvadasxva kompleqtaciis 

sabazo samuSao sadgurebis erTobliobisgan, romlebic 

SekavSirebulni arian kavSirgabmulobis xazebiT. 

sabazo samuSao sistema _ es aris aparaturisa da 

programuli uzrunvelyofis kompleqsi, warmoadgens 

mravalprofilur da mravalamocanis mqone samuSao adgils 

specialistisa, romlebsac gaaCnia SesaZlebloba Seiyvanos, 

daamuSavos, gardaqmnas, gadaiyvanos, gaukeTos klasificireba da 

arqivireba sayovelTaod miRebul saxeobebs klinikuri 

samedicino informaciebisa, agreTve SesaZloa Catardes 

telekonferenciebi. sabazo samuSao sistema warmoadgens 

specializirebul samedicino saaparato-programul kompleqss, 

romelic gamoiyeneba samedicino dawesebulebebSi, samecniero 

centrebSi saswavlo dawesebulebebSi konferenciebis Catarebis 

mizniT sxvadasxva Sinaarsisa, Soreuli samedicino 

konsultaciebis Catarebisas saorganizacio-meToduri sakiTxebis 

gadasawyvetad, sabiblioTeko, samecniero, saswavlo da sxva 

samedicino informaciis gadasacemad, sxva da sxva amocanebis 

gadasawyvetad, romelic dgas samedicino dawesebulebebis, 

organizaciebis da sistemebis winaSe.  

yvela telesamedicino sistema iyofa or ZiriTad jgufad: 

Soreuli konsultaciebis, diagnostikisa da swavlebis 

saSualebebi da sasicocxlo funqciebis Soreuli monitoringis 

saSualeba (bioradiotelemetruli sistemebi).  

pirveli jgufis telesamedicino sistemebi Sedgeba 

sxvadasxva kompleqtaciis mqone sabazo samuSao sadgurebisgan, 

romlebic dakavSirebulni arian kavSirgabmulobis xazebiT. 

sistemis pirveli jgufi realizdeba martivi saSualebiT ori 

personaluri kompiuteris saSualebiT, SekavSirebuli modemuri 

kavSiriT, SesaZloa Soreuli konsultaciebis seansebis Catareba 

eleqtronuli fostiT, Cat-reJimSi, audioarxiT, videotelefoniT 

an ICQ. am dros nebismieri informacia gadaicema teqstis saxiT 

an daarqivebuli grafikulad da videofailebiT. aRsaniSnavia, 
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rom amgvari modifikaciis gamoyeneba pirveli jgufis 

satelemedicino sistemisa gamoricxavs pacientis gamokvlevas 

realuri drois reJimSi. principialuri sqema pirveli jgufis 

telesamedicino sistemisa asaxulia nax. 5.-ze 

 

 

 

 

 

 

 

 

 

 

 

 

nax.5. telesamedicino sistemis pirveli jgufis 

principialuri sqema 

 

telesamedicino sistemis meore jgufi emsaxureba 

distanciur Tvalyurisdevnebas gamosakvlevi pacientis 

mdgomareobas da organoTa funqciebs. aseTi sistema Cveulebriv 

Sedgeba pacientis xelsawyosgan, kavSirgabmulobis xazis da 

gamokvlevis sabazo-samuSao sistemisgan. meore jgufis sqema 

warmodgenilia nax.6.-ze. 

 

 

 

 

 

nax.6. telesamedicino sistemis meore jgufis principialuri 

sqema 

 

პაციენტის 

ხელსაწყო 
კავშირის ხაზი 

საბაზო-სამუშაო 

სისტემა (გამოკვლევის 

ხელსაწყო) 

ელ-ფოსტა 

აუდიო არხი 

ვიდეოტელეფონ

საბაზო-სამუშაო სისტემა 

კონსულტანტი N  

აბონენტის საბაზო-

სამუშაო სისტემა კავშირის ხაზი 
1 კონსულტანტის  

საბაზო-სამუშაო სისტემა 

... 
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2.2. telemedicinis amocanebi, mimarTulebebi da 

telemedicinis qselis efeqturobis Sefaseba 

 

telemedicina sakmaod farTe cnebaa. erT-erTi mTavari 

Rirseba telemedicinisa aris SesaZlebloba daaxlovos 

maRalkvalificirebuli da specializirebuli midgoma wamyvani 

samedicino centrebisa calkeul raionebSi da mniSvnelovnad 

Seamciron pacientTa xarjebi. telemedicina zrdis 

SesaZleblobebs nebismieri pacientis daxmarebisa, sadac ar unda 

cxovrobdes is, afarTovebs samedicino centrebis muSaobis 

SesaZleblobebs sakonsultacio muSaobaSi da samedicino-

diagnostikuri meTodebis danergvaSi. 

telemedicinis mizania xarisxiani samedicino daxmareba 

nebismieri adamianisadmi, misi socialuri warmoSobisa da 

adgilmdebareobis miuxedavad.  

telemedicinis sagani _ telekomunikaciisa da kompiuterebis 

saSualebiT yvela saxis samedicino informaciis miwodebaa, 

calke punqtebs Soris (samedicino dawesebulebebs Soris, eqimsa 

da pacients Soris, jandacvis TanamSromlebs Soris da a.S.). 

daxmareba telemedicinis saSualebiT xasiaTdeba ori niSniT: 

1. informaciis miwodeba (avadmyofebis istoriis aRwera, 

videogamosaxulebis endoskopiuri da suraTebiT, 

rendgenuli gadaRebebi, mikroskopiuli nacxebi, 

laboratoriuli analizebis monacemebi da a.S.); 

2. informaciis gadacemis saSualeba (satelefono xazebi, 

Tanamgzavruli kavSiri da a.S.). 

aqve SeiZleba CamovTvaloT telemedicinis ZiriTadi 

amocanebi: 

_ mosaxleobis profilaqtikuri momsaxureba; 

_ samedicino momsaxurebis Rirebulebis Semcireba; 

_ Soreuli subieqtebis momsaxureba, izolaciis aucilebloba; 

_ momsaxurebis donis amaRleba. 
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telemedicinis gamoyenebaSi ZiriTadi mimarTulebebis saxiT 

SeiZleba gamoiyos:  

_ avadmyofTa videokonsultaciebi diagnostikis, mkurnalobis 

mizniT speccentrebSi samkurnalod gagzvnis gadawyvetileba; 

_ eqimTa kvalifikaciis amaRlebis mizniT teleswavleba; 

_ axali meTodebis ganxilvisa da demonstrirebis mizniT 

telekonferenciebi, samsaxuris ZiriTadi adgilidan 

mowyvetis gareSe; 

_ wamyvani samedicino centrebis gamocdilebis tiraJireba 

uSualo da aqtiuri msjeloba wamyvan specialistebTan 

avadmyofTa mdgomareobis Sesaxeb; 

_ qronikuli avadmyofebis xelmisawvdomoba ganmeorebiTi 

konsultaciebisa, mkurnalobisa da reabilitaciisa 

sxvadasxva donis dawesebulebebSi (regionalur, 

saregionalTaSoriso da federalur); 

_ sainformacio-meToduri uzrunvelyofa Web-serverebis 

saSualebiT, romlebic Seicaven monacemebs Tanamedrove 

diagnostikisa da mkurnalobis Sesaxeb, ruseTisa da 

ucxouri samedicino centrebis specializaciis Sesaxeb; 

_ audio vizualuri mxardaWera operatiulad miRebuli 

gadawyvetilebisa administraciul-klinikur centrebSi, 

daxmarebis aRmoCena standartul situaciebSi da adekvaturi 

zomebis miReba, romlebic pasuxoben katastrofis masStabebs 

sagangebo SemTxvevebSi. 

SeiZleba CavataroT telemedicinis sistemebis Semdegi 

klasifikacia: 

I. zednadebi niSnebis mixedviT: 

1. daSorebuli konsultaciebis, diagnostikisa da swavlebis 

saSualebebi: 

a) daSorebuli konsultaciebis sistemebi; 

b) diagnostikuri da samkurnalo aparaturiT daSorebuli 

marTvis sistemebi; 

g) instruqtaJis sistemebi; 
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d) distanciuri swavlebis sistemebi. 

2. daSorebuli sasicocxlo funqciebis monitoringis sistema 

(bioradiotelemetruli sistemebi): 

a) Sidasasavadmyofo sistemis monitoringi; 

b) arasaavadmyofo sistemis monitoringi; 

g) saSinao telemedicinis sistemebi; 

d) bioradiotelemetriis sistemebi; 

e) taqtikur-telemetruli sistemebi. 

II. geografiuli niSnis mixedviT: 

1. Sida sasavadmyoofo 

2. saqalaqo 

3. regionaluri (saolqo) 

4. nacionaluri 

5. saerTaSoriso 

imisaTvis, rom SevafasoT RonisZiebaTa efeqturoba 

regionaluri korporaciuli telemedicinis qselis danergvis 

SeiZleba gamoviyenoT Semdegi Sefasebis kriteriumebi:  

_ telekonsultaciebisa da telekonsiliumebis saerTo 

raodenoba mosaxleobisa, romelic Catarda 

saregionTaSoriso da federalur medicinis centrebSi; 

_ klinikuri SemTxvevebis raodenoba, romlis drosac 

diagnozis verifikacia (instrumentaluri da morfologiuri) 

ganxorcielda telemedicinis teqnologiebis gamoyenebiT; 

_ marTviTi RonisZiebebis raodenoba (seleqtoruli ganaTebebi, 

kolegiebi, balansuri komisiebi), Catarebuli 

videokonferenckavSirebis daxmarebiT; 

_ samedicino specialistebis raodenoba, romlebmac Caatares 

gadamzadeba (specializireba, daxelovneba), teleswavlebis 

safuZvelze; 

_ perinataluri sikvdilianobis Semcireba miRweuli 

telemedicinis teqnologiebis gamoyenebiT; 

_ Tanxobrivi ekonomiuri efeqti, miRebuli telemedicinis 

teqnologiiis danergviT, dazogili Tanxis raodenoba, 
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telediagnostika da teleswavlebis xarjze unda faravdes 

RonisZiebaTa finansirebis xarjebs. 

telemedicinis proeqtebisa da programebis dafinanseba unda 

moxdes im saSualebebiT, romlebsac iTvaliswinebs 

telemedicinis teqnologiebisa da arasabiujeto wyaroebis 

federaluri da regionaluri programebis ganviTareba. msoflio 

gamocdilebam telemedicinis proeqtebis ganviTarebisam gviCvena, 

rom efeqturoba telemedicinis sistemaSi Cadebuli 

saSualebebisa saWiroebs sxva midgomebsac, raTa gadaiWras 

mniSvnelovani samedicino da socialuri problemebi, romelic 

dgas jandacvis winaSe, radikaluri reformebis etapze.  

 

 

2.3 interneti da medicina 

 

telesamedicino momsaxurebas safuZvlad udevs 

telekomunikaciuri teqnologiebi - samedicino daxmarebis 

distanciuri meTodebi da specializirebuli informaciebis 

gacvla informaciul-telekomunikaciuri teqnologiebis bazaze. 

tradiciuli teqnologiebis, iseTebi rogoricaa samedicino, 

informaciuli, kompiuteruli, telekomunikaciuri da 

saganmanaTleblo teqnologiebi. zustad maTi erToblivi 

gamoyeneba warmoSobs sruliad axal teqnikur gadawyvetilebebs.  

telemedicinis amocanebis gadaWra mWidrodaa dakavSirebuli 

videokonferenciebis organizaciasTan. videokonferencia _ 

kompiuteruli teqnologiaa, romelic saSualebas gvaZlevs 

davinaxoT adamianebi, gavigoT erTmaneTis da gavuziaroT 

monacemebi da erToblivad davamuSavoT drois realur reJimSi. 

esaa samecniero konferenciebis Catareba, konsiliumebis, uaxlesi 

mowyobilobebis demonstracia, distanciuri konsultaciebi da 

mkurnaloba, avadmyofebis meTvalyureoba wamyvani specialistebis 

mier, wamyvani samedicino centrebis gamocdilebis tiraJireba, 
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adgilobrivi specialistebis swavleba distanciuri axali 

teqnologiebisa praqtikuli medicinis da diagnostikis sferoSi.  

telesamedicino konsultaciebis dros, aucilebelia 

realuri drois reJimSi dialogi konsultantsa da mkurnal 

eqims Soris: diagnozis dasma, mkurnalobis taqtikis SerCeva, 

ganisazRvros damatebiTi gamokvlevebi, romlebic aucilebelia 

Catardes diagnozis dasadgenad da a.S. am miznebis misaRwevad 

aucilebelia momzaddes, dazustdes da komentari gaukeTdes 

yvela arsebul monacemebs, aRiweros situacia, gaigzavnos 

arsebuli monacemebi da darwmunde, rom monacemebi miRebulia 

mimRebi mxaris mier; uzrunvelyofili unda iqnes miRebuli 

informaciebi xelsawyoebidan an aracifrobrivi matareblebisgan 

xarisxiT, romelic sakmarisi iqneba swori interpretaciisaTvis 

eqimisadmi, SesaZloa gamoviyenoT damatebiTi mowyobilobebi, 

droulad unda momzaddes daskvnebi da sxva sabuTebi, unda 

vawarmooT arqivi da konsultaciebis statistika, raTa 

SesaZlebeli gaxdes movleneTa jaWvis sruli aRdgena [57].    

telemedicina dakavSirebulia internet glabalur qselTan, 

romlis saSualebiTac SesaZloa ganxorcieldes yvela amocana, 

romelic dgas telemedicinis winaSe. magram sagarantio zolis 

arqona telekonsultaciis monawileTa Soris aferxebs 

vizualuri informaciis gadacemas da zRudavs audioinformaciis 

gadacemas (urTierTobis praqtikul SeuZleblobamde da didi 

moculobis gamo videofragmentebis gadacemas). garda amisa 

interneti aris Ria qseli, xolo pacientTa monacemebis gadacema 

da maTi ganxilva yvelasaTvis Ria reJimSi, samarTlebrivi 

TvalsazrisiT miuwvdomeli. informaciis mkacri dacvis SemoReba 

dakavSirebulia samedicino konfidencialobis mkacri dacvis 

aucileblobasTan (piradi, pacientis Sesaxeb).   

amitom medicinaSi telekomunikaciis gamoyeneba 

(specialistebisa da samedicino dawesebulebebis sxvadasxva 

moTxovnaTa da informaciebis dakmayofileba) viTardeba ori 

ZiriTadi mimarTulebiT: internetis Ria qseliT da daxuruli 
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korporaciuli qselebiT sakuTriv sakuTar telemedicinisTvis an 

droebiT gamoyofili fragmentebis telekonsultaciiT arsebuli 

qselebisa. reJimSi ”wertili-wertili” an “wertili-

mravalwertili” es Seesabameba gacilebiT maRal moTxovnebs 

informaciis gadacemisa, gansakuTrebiT rendgenogramebis, 

topogramebis, mikrogamosaxulebebis da sxva. aucilebelia 

agreTve damuSaveba, danergva da standartTa dacva samedicino 

gamosaxulebebis (rendgenoradiologiuri, mikroskopuli, 

ferisgadamcemi kanis daavadebebisa da a.S.). 

miuxedavad aRniSnuli SezRudvebisa telesamedicino 

konsultaciebi gansazRvrul organizaciebTan xorcieldeba 

internetis saSualebiT (IP-SeerTebis gamoyenebiT). am SemTxvevaSi, 

rogorc wesi msjelobis procesSi ar gadaicema avadmyofTa 

videogamosaxuleba, mkurnali eqimis, konsultantis da sxva 

videogamosaxulebebi, aramed mxolod statistikuri grafikuli 

masalebi, romliTac SeiZleba muSaoba (xatva zedapirze, beWdva 

ubnebis aRniSvna) egreT wodebuli “TeTri dafis” gamoyeneba 

reJimSi NetMeeting. xolo TviTon konsultacia narCundeba 

interaqtiur xmovan variantSi. 

internetisa da satelekomunikacio teqnologiebis gamoyeneba 

gaxda ganuyofeli nawili samedicino mecnierebis da praqtikis, 

moqmedebs mis qcevaze. 400 amerikeli eqimis gamokiTxvam gviCvena, 

rom 356 maTgani (89%) regularulad iyenebs internets codnis 

srulyofisTvis, muSaobis efeqturobis amaRlebisTvis da 

pacientebTan kontaqtisaTvis. informacia internetidan 

gansazRvruli zomiT moqmedebs diagnozze, romelsac svavs eqimi 

da wamlebis SerCevaze, romlebsac uweren TaviaanT pacientebs. 

ukve 1999 wlisTvis internetSi iyo 15000 samedicino veb-saiti, 

romlebic moicavdnen yvela samedicino specialobebs. samedicino 

saitebze qveyndeba mimoxilviTi samuSaoebi ilustraciebiT da 

sxva sacnobaro-samedicino informaciebiT. telemedicinis gegmaSi 

anu rogorc eZaxian internet-medicina warmodgenilia klinikuri 

SemTxvevebiT, raTa miviRoT msoflio specialistTa azrebi. 
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amgvari teqnologiis gamoyenebisas interaqtiuri gaziarebis 

SesaZleblobebi da garkveuli iuridiuli sakiTxebi 

konsultantTa indentifikaciis mimarTebaSi [60].  

internetis saSualebiT SeiZleba movaxdinoT procedurebis 

da operaciebis transliacia saganmanaTleblo daniSnulebiT, 

magram interneti ar SeiZleba ganvixiloT rogorc ZiriTadi 

faza uwyveti swavlebisa, magram SeiZleba gamoviyenoT misi 

SesaZleblobebi, rogorc Semadgeneli nawili am procesebisa. 

sasurveli pirobebi iqmneba mxolod im SemTxvevaSi Tu SeerTeba 

ar iTxovs xangrZliv dros, anu arxebis arsebobisas, romlebic 

pasuxoben sakmaod maRal moTxovnebs, rasac Seesabameba boWkovani 

an Tanamgzavruli kavSiris xazebi [59].  

telemedicina internet-teqnologiebiT kavSiris 

SesaZleblobas gvaZlevs racionalurad gamoviyenoT medicinis 

da jandacvis samedicino da praqtikuli potenciali. 

 

2.4 telemedicinis qselis  standartebi 

 

samedicino informaciis Sekrebis, damuSavebis da analizis 

kompiuteruli sistemebi aucilebelia dRes jandacvis yvela 

struqturaSi. amave dros viwro, lokaluri sakiTxebis 

gadawyvetaSi, dacvis standartuli saSualebebis ar qona da 

samedicino monacemTa gadacema informaciul sivrceSi 

warmoadgens arsebiT dabrkolebas jandacvis efeqturi 

informaciisaTvis. Sedegad warmoiqmneba winaaRmdegoba mudmivad 

mzardi sainformacio moTxovnebisa da jandacvis sainformacio 

uzrunvelyofis dones Soris. dReisaTvis unda iTqvas, rom did 

rols TamaSobs sainformacio teqnologiebis danergvis sferoSi 

standartizacia. bolo aTwledSi specialistTa Zalisxmeva 

samedicino informatikis sferoSi yuradReba gamaxvilda or 

sakiTxze: samedicino terminologiebis standartizacia da 

samedicino monacemTa gadacemis standartizaciaze.  
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funqcionaluri standartebis koncefcia gulisxmobs 

medicinis Semdeg ZiriTad amocanebs: 

1. samedicino sainformacio sistemas, romlis SemadgenlobaSi 

unda Sediodes komponentebi damuSavebuli mxolod erTi 

warmoebis mier, Seqmna SeuZlebelia. es imiT aixsneba, rom 

dReisaTvis samedicino teqnikis udidesi nawili ukavSirdeba 

kompiuters Tavisi programuli uzrunvelyofiT. amgvar 

programebs an ar gaaCniaT SesaZlebloba urTierToba 

hqondeT sxva komponentebTan, an SeuZliaT urTierToba 

raRac TaviaanTi formiT, an eqvemdebarebian ama Tu im 

standarts informaciaTa gacvlisa. informaciaTa gacvlis 

erTiani standartis danergva saSualebas mogvcems 

sainformacio samedicino sistemis Sida problemebis 

gadawyvetaSi.  

2. amJamad mTavrdeba periodi avtomaturi samedicino 

sistemebisa, romlebic iqmneba avtomaturad calkeuli 

samedicino qvedanayofebisagan TaviaanTi amocanebis 

gadasaWrelad. dgeba sxva periodi _ es aris periodi 

urTierTmoqmedi kompiuteruli sistemebisa. standartebi 

samedicino sainformacio teqnologiebSi, saSualebas 

gvaZlevs gaviziaroT informacia ara mxolod Tavisi 

sistemis SigniT, aramed sxva, gare sistemebisganac. es 

uzrunvelyofa urTierTmoqmedebs regionalur samedicino 

dawesebulebebTan, msxvil centrebTan, adgilobriv da 

ucxour centrebTan. 

3. standartebi uzrunvelyofen medicinaSi Tanamedrove 

sainformacio teqnologiebis danergvis gaadvilebas. 

programuli uzrunvelyofa, romelic eqvemdebareba 

standarts xels Seuwyobs samedicino dawesebulebebs 

hqondeT saSualeba TandaTanobiT danergon sainformacio 

sistemebi da dawyebuli calkeuli ganyofilebebidan da 

TandaTan Seqmnan didi masStabis sistemebi. 
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4. programuli swavleba, romelic eqvemdebareba standarts 

didxans ar Zveldeba. advilad modernizirdeba da axldeba, 

rogorc praqtika gviCvenebs muSaobs ufro stabilurad. amave 

dros ufro iafia, vinaidan standartebis SemoReba iwvevs 

konkurenciis aRmavlobas programuli uzrunvelyofis 

bazaze.  

 

 

2.5 distanciuri konsultaciebisaTvis telesamedicino 

qselis komponentebi da sqemebi   

 

Soreuli konsultaciebis sistema gamoiyeneba maSin, roca 

gvinda aRmovuCinoT maRalkvalificiuri gadaudebeli da 

gegmiuri samedicino daxmareba pacients, romelic geografiulad 

daSorebulia eqimisgan. gansakuTrebiT aqtualuria amgvari 

sistemis gamoyeneba maSin, roca eqims saqme aqvs atipiurad 

mimdinare an axal daavadebasTan. Soreuli konsultaciis 

sistemis meSveobiT, romelic internetiT xorcieldeba SeiZleba 

daukavSirde specialist-konsultants dedamiwis nebismieri 

wertilidan; agreTve Sekribo virtualuri konsiliumi. umartives 

saxeobas Soreuli konsultaciis warmoadgens kontroli da 

konsultacia eqTanis mier satelefono kavSiris saSualebiT. 

rTuli telesamedicino sistema iyenebs interaqtiur videos da 

audioarxebs. is Sedgeba standartuli maRalsiCqariani 

satelefono xazebisagan, cifruli sainformacio 

teqnologiebisgan, kompiuterebisgan, periferiuli 

mowyobilobebisgan, boWkovani optikisgan, programuli 

uzrunvelyofisgan. Soreuli konsultaciebi SeiZleba moxdes 

rogorc realur droSi (videokonferenciebi videotelefonebis 

gamoyenebiT, da ISDN a.S.), agreTve dauswreblad 

(telekonferenciebi,Ee-mail, FTP saSualebiT). Sesabamisad, 

telekonsultaciebi iyofa sinqronulad da asinqronulad.  
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Soreuli konsultaciebis Sablonuri sistema (sistema 1) 

Sedgeba Semdegi komponentebisgan: 

1. konsultantis sabazo samuSao sadguri; 

2. konsultantis damxmare analitikur-sainformacio kompleqsi 

(biblioTekebi, internet resursi) gaSifvris saaparato-

programuli saSualebebi da damatebiTi gamokvlevebis 

analizi; 

3. abonentis sabazo samuSao sadguri; 

4. diagnostikuri aparaturis kompleqsi kompiuterSi abonentis 

informaciis Sesatani mowyobilobiT; 

5. kavSirgabmulobis xazebi (satelefono kabeli, 

Tanamgzavruli kavSiri, radiokavSiri da a.S.); 

6. adamianuri faqtori: eqimi-abonenti, eqimi-konsultanti, 

pacienti, damxmare eqimi, saSualo samedicino personali, 

teqnikuri personali. 

arsebobs ufro gamartivebuli varianti Soreuli 

konsultaciis sistemisa, romelic gamodgeba mxolod 

asinqronuli konsultaciebisaTvis. 

aseTi Sablonuri sistema (sistema 2) Sedgeba: 

1. internet servisisgan; 

2. monacemTa specializirebuli bazisgan; 

3. adamianuri faqtorisgan (eqim-konsultantTa jgufi, eqimi-

abonentebisgan da teqnikuri personalisgan). 

ZiriTadi Sablonuri scenari distanciuri konsultaciis 

(sistema 1) aris Semdegi: 

1. moTxovna raTa Catardes seansi distanciuri konsultaciis; 

2. pacientis monacemebis momzadeba sabazo samuSao sistemaSi, 

organizebuli jgufi failebisa an qseluri servisi 

dakavSirebuli sabazo samuSao sistemasTan.  

3. am failebTan misawvdomoba momTxovni konsultantis mier; 

4. konsultantis mier pacientis monacemebis Seswavla; 

5. sakonsultacio daskvnebisa da rekomendaciebis gagzavna an 

monacemebis gagzavna maTi qselSi lokalizaciis Sesaxeb; 
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6. mimarTva ganmeorebiTi konsultaciebis Catarebis Sesaxeb, an 

ganmeorebiTi mimarTva konsultantisa pacientis monacemebis 

ganaxlebiT SeTanxmebul vadebSi; 

7. saWiroebis SemTxvevaSi konsultaciebi, videokonferenciebis 

daniSvna. 

 nax.7-ze warmodgenilia telekonsultirebis sistemis  

tipiuri sqema. nax.8-ze warmodgenilia telekonsultirebis 

teqnologiis sqemebis variantebi.    

 

 

 

 

 

 

 

 

 

 

        

  

 

 

 

 

nax.7. telekonsultirebis sistemis  tipiuri sqema 

 

 

 

 

 

 

 

კავშირის ხაზი, 

კამპიუტერული ქსელი, 

ინტერნეტი, 

თანამგზავრული კავშირი, 

სატელეფონო ხაზი  

აბონენტი ტელემედიცინის 

საბაზო-სამუშაო 

სისტემა  

კოორდინატორი 

 

პერსონალური 

კომპიუტერი  

კონსულტანტი 

 

პერსონალური ან 

ჯიბის  კომპიუტერი  
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nax.8. telekonsultirebis teqnologiis sqemebis variantebi 

 

 

 

 

ტელეკონსულტაცია  

ასინქრონული ტექნოლოგია  

ელ-ფოსტა, ფორუმი და ა.შ.  

რენტგენოგრამები, ციფრული 

ფოტოები, ტომოგრამები, და ა.შ. 

 

ტრამვატოლოგია, ორთოპედია, 

ნეიროქირურგია, 

ციტოპათოლოგია, ონკოლოგია 

ძირითადად გამოიყენება 

სტატისტიკური სამედიცინო 

ინფორმაცია  

სინქრონული ტექნოლოგია   

ვიდეოკონფერენცია, 

დისტანციური მანიპულაცია 

პაციენტის სიტყვა, ოპერაციის 

შესრულება და ა.შ.  

 

ფსიქიატრია, 

ქირურგია,ენდოქირურგია, 

კარდიოლოგია 

ძირითადად გამოიყენება 

დინამიური სამედიცინო 

ინფორმაცია  
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Tavi 3. telemedicinis kompiuteruli qselebis 

efeqturobis damuSavebisa da Sefasebis sakiTxebi 

3.1 telemedicinis qselebis efeqturobis kriteriumebi  

 

kompiuterul qselebSi Zalian mniSvnelovania 

mwarmoeblurobis sakiTxebi. es gansakuTrebiT exeba 

gaerTianebul qselebs, rodesac mravali kompiuteri 

gaerTianebulia erTad, maTi urTierTqmedeba Zalian rTuli da 

gauTvaliswinebeli xdeba. xSirad am sirTules mivyavarT 

dabalmwarmoeblurobamde.  

naSromis am TavSi ganvixilav mTlianad kompiuteruli 

qselebis mwarmoeblurobaze moqmed mizezebs [17].  

mwarmoeblurobis daqveiTebis erT-erT mizezs warmoadgens 

resursebis droebiTi gadatvirTviT gamowveuli Seferxeba. Tu 

uecrad mimarTulebis mimcemze meti grafiki mova, vidre mas 

SeuZlia daamuSaos iqmneba Seferxeba da mwarmoebluroba 

mkveTrad ecema.  

mwarmoebluroba mkveTrad ecema, Tu struqturuli 

disbalansi warmoiSveba. magaliTad, kavSiris gigabituri xazi 

SeerTebulia kompiuterTan, romelsac ar Seswevs imis unari, rom 

sakmarisad swrafad daamuSaos Semosuli paketebi, ase, rom 

zogierTi paketi daikargeba. es paketebi ganmeorebiT gadaicema, 

rac Seferxebis gazrdamde, gamSvebunarianobis aramwarmoeblur 

gamoyenebamde da saerTo mwarmoeblurobis daqveiTebamde 

migviyvans.  

gadatvirTva SesaZloa warmoiSvas aseve sinqronuladac. 

magaliTad, Tu paketi Seicavs araswor misamarTs, maSin mimRebi 

daabrunebs ukan Secdomis Sesaxeb Setyobinebas, ris Sedegadac 

moxdeba ganmeorebiTi gadacema. Tu araswori paketis gadacema 

xdeba farTemauwyeblobiT, maSin, Sesabamisad, es gamoiwvevs 

SetyobinebaTa zvavis magvar efeqts Secdomis Sesaxeb da 

ganmeorebiT gadacemebs. aseTive efeqti xdeba eleqtroenergiis 
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gamorTvisas, rodesac kompiuterebis gaTiSvisas TiToeuli 

maTgani iwyebs serverisadmi mimarTvas.  

sinqronuli datvirTvis ararsebobisas da sakmarisi 

resursebis ararsebobisasac ki, qselis mwarmoebluroba 

qveiTdeba araswori sistemuri awyobis gamo. magaliTad, 

kompiuters SeiZleba hqondes mZlavri procesori da sakmarisi 

mexsiereba, magram mas buferis qveS cota adgili aqvs 

gamoyofili. analogiurad, Tu Semosuli paketebis damuSavebis 

procesebs miniWebuli aqvs arasakmarisad maRali prioriteti, 

SesaZloa zogierTi paketi daikargos. aseve SeiZleba 

mwarmoeblurobaze iqonios zemoqmedeba taimerebis 

mniSvnelobebis arasworma dayenebam.  

gigabituri qselebis gamoCenasTan erTad axali problemebi 

gaCnda, romelic arxebSi muSaobis Zveleburad organizacias 

exeba, rac ar tvirTavs maRalmwarmoeblur arxebs moZveleburi 

oqmebis gamo. aseT SemTxvevebSi gamSvebunarianobis analizis 

dros sasargebloa yuradRebis miqceva gamSvebunarianobis 

warmoSobaze da dayovnebis droze. arxis gamSvebunarianoba 

(bitebSi/wamSi) mravldeba orive bolos signalis gavlis droze 

(wm.-ebSi). Sedegad miiReba arxis tevadoba bitebSi. amis gamoyeneba 

SeiZleba maRali gamSvebunarianobis mqone arxis CatvirTvis 

Sefasebis mizniT. rogorc avRniSne, am problemas adgili aqvs 

Zveli oqmebis gamoyenebisas maRalsiCqarian arxebSi.  

video da audio tipis danarTebTan mwarmoeblurobis kidev 

erTi problemaa dakavSirebuli, romelTaTvis droebiTi 

parametrebi arian kritikulebi. arasakmarisia aq gadacemis mokle 

saSualo drois uzrunvelyofa. saWiroa agreTve misi saSualo 

adekvaturi gadaxris patara mniSvnelobis uzrunvelyofa. orive 

miznis misaRwevad aranaklebi sainJinro Zalisxmevaa saWiro.   

aRwerili qselebis funqcionirebis xarisxi fasdeba 

efeqturobis maCveneblebis saSualebiT, e.i. maxasiaTeblebiT, 

romlebic gansazRvraven sistemis mowyobilobis xarisxs masze 

dakisrebuli amocanis gadasawyvetad [25].  



58 
 

efeqturobis maCvenebelma yvela ZiriTadi Tavisebureba, 

sistemis Tvisebebi da misi funqcionirebis pirobebi unda 

gaiTvaliswinos, Sedegad ki, saerTo jamSi damokidebuli iyos 

samuSaos Sesrulebaze Sesuli ganacxadebis dinebis 

parametrebze, Sesasrulebeli samuSaoebis maxasiaTeblebze, 

apraturuli kompleqsebis struqturaze, parametrebze da 

monacemTa gadacemis qselebze, agreTve parametrebze, romlebic 

sistemaze gare garemos zemoqmedebas axasiaTeben. amasTanave 

efeqturobis maCvenebeli ganisazRvreba sistemis funqcionirebis 

procesiT, e.i. funqcionirebis procesebisgan Sedegad ise, rom 

funqcioniurebis mravali procesi, romlebic samuSaos 

pirobebiTa da reJimebiT gansxvavdeba, aisaxeba efeqturobis 

maCveneblis mraval mniSvnelobaze [26].   

aseTi saxiT, qselis funqcionirebis efeqturobis maCvenebeli 

saerTo jamSi SeiZleba warmodgenili iyos zogierTi 

damokidebulebis saxiT:   = (	∧, , , )											(1) 
sadac ∧ _ samuSaos Sesrulebaze sistemaSi ganacxadebis 

dinebis mravali parametria (sxvadasxva klasis ganacxadebis 

dinebis Semadgeneli ricxvi da intensivoba, sxvadasxva 

ganacxadis miRebis momentebs Soris drois intervalebis 

ganawilebis kanonebis tipebi da parametrebi, sxvadasxva 

abonentisTvis pasuxis dalodebis dasaSvebi dro da a.S.);  _ 

Sesabamisi klasebis ganacxadebis realizaciasTan dakavSirebuli 

calke sainformacio samuSaos damaxasiaTebeli mravali 

parametri, da am samuSaoebis Sesasruleblad sistemis 

resursebis saWiro danaxarjis ganmsazRvreli (mexsierebis 

danaxarjebi, procesorisa da gare mowyobilobaTa dro, 

monacemTa gadacemis arxebisa da a.S.);  _ qselis struqturebis 

ganmsazRvreli sistemuri parametrebis simravle, monacemTa, 

calkeuli kompleqsis gadacemis sistema, sistemis teqnikuri da 

programul saSualebaTa daxasiaTeba, sistemaSi sainformacio 

procesebis marTvis algoriTmebi da a.S., V – gare faqtorebis 
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zemoqmedebiT sistemis komponentebis wyobidan gamosvlis 

saSualebiT gare garemos zemoqmedebis damaxasiaTebeli mravali 

parametri, romelic axasiaTebs gare garemos zemoqmedebas 

davalebis dinebis wyobidan gamosvlis saSualebiT gare 

faqtorebis zemoqmedebis qveS.  

Tavis mxriv qselis funqcionireba dakavSirebulia 

urTierTmoqmedi procesebis gadacemis Tavmoyris realizaciasTan 

da informaciis damuSavebasTan. e.i. ganisazRvreba 

urTierTmoqmedi sainformacio procesebis Tavmoyra. amasTanave 

mravali elementi ∧ da М 3.1.-dan saSualebas iZleva gansazRvros 

izolirebulad ganxiluli calkeuli sainformacio procesis 

TiToeuli davalebuli S parametri, S da V elementebi SeiZleba 

gamoyenebuli iqnas realur sistemaSi erToblivi realizaciisas 

sainformacio procesebis urTierTmoqmedebis daxasiaTebisaTvis. 

aqedan gamomdinareobs, rom qselis funqcionirebis xarisxis 

Sefaseba SeiZleba dayvanili iqnas mTlianad sistemaSi 

sainformacio procesebis organizaciis xarisxis Sefasebamde. 

SemTxveviTi procesebis zemoqmedebis pirobebSi momuSave 

rTuli sistemebis funqcionirebis efeqturobis maCveneblebis 

arCevisas, Cveulebrivad iyeneben Sesabamisi funqcinalebis 

saSualo mniSvnelobebs an zogierTi SemTxveviTi movlenebis 

albaTobebs. qselisTvis aseTi sidideebi SeiZleba iyos: 

sainformacio samuSaoebis zogierTi akrefis realizaciis 

saSualo dro, gansazRvruli sistemaSi procesebis marTvis 

TavmoyriT gansazRvruli; zogierTi klasis ganacxadebze 

sistemis reaqciis saSualo dro, aTvlili, magaliTad, sistemaSi 

ganacxadis Semosvlis momentidan abonentis mier sainformacio 

samuSaoebis Sedegis miRebis momentamde (am sidides zogjer  

informaciis abonentamde misvlis dros uwodeben, gansakuTrebiT, 

rodesac ganacxadis wyaro da sainformacio samuSaoebis 

Sedegebis mimRebi ar emTxveva); droSi gansazRvruli informaciis 

misvlis albaToba, romelic ar aRemateba davalebuls da a.S. 

miTiTebuli maCveneblebi advilad interpretirdeba sainformacio 
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procesebis cnebebSi. sinamdvileSi sistemis reaqciis saSualo 

dro aris sxva araferi, Tu ara Sesabamisi sainformacio 

procesis realizaciis saSualo dro, gamoTvlili dabrkolebis 

daTvliT, romlebic sxva sainformacio procesebTan 

urTierTmoqmedebis Sedegad warmoiSveba; analogiurad 

sainformacio samuSaoebis davalebuli akrefis Sesrulebis 

saSualo dro ganisazRvreba sainformacio procesebis  

Sesabamisi akrefis realizaciis saSualo drois daTvlis gziT, 

romelSic sistemaSi ganacxadebis Semosvlis momentebi asaxaven 

marTvis procesebis moTxovnebs; drois mocemul intervalSi 

informaciis miwodebis albaToba gaTvlilia Sesabamisi 

sainformacio procesebis drois realizaciis zogierTi 

statistikis safuZvelze [27]. 

qselebis funqcionirebis xarisxis Sefasebisas iyeneben 

maCveneblebs, romlebic ar warmoadgenen efeqturobis 

maCveneblebs, aramed axasiaTeben sistemis elementebis gamoyenebis 

xarisxs (magaliTad, calkeul kompleqsebs, mimarTulebis mimcems, 

monacemTa gadacemis arxebs) da sxva Tvisebebs. aseTi maCvenebeli 

SeiZleba gamosaxuli iyos gazomvis veqtoris saxiT NN (sadac N 

N _ sistemis Sesafasebeli elementebis ricxvia), romelTa 

komponentebi axasiaTeben calkeuli elementebis datvirTvas da 

gamoiTvleba, magaliTad, rogorc elementebis dakavebulobis 

jamuri drois damokidebulebiT am intervalis 

xangrZlivobisadmi drois garkveuli  intervalis manZilze. 

miTiTebuli maCvenebeli sakmaod mosaxerxebelia sistemis 

analizisas  viwro adgilebis gamosavlenad da sistemaSi samuSao 

datvirTvis gadanawilebisaTvis maCveneblebis gamosaZebnad. 

gamoTvliTi kompleqsebis doneze sainformacio procesebis 

kvleva dakavSirebulia iseTi maCveneblis SeyvanasTan, rogoricaa 

kompleqsis gamSvebunarianoba, gansazRvruli sainformacio 

samuSaos ganacxadebis saSualo ricxviT, romelTa momsaxureba 

gamoTvliT kompleqss drois erTeulSi SeuZlia. saerTo 

kompetenciis CarCoebSi, dakavSirebuli sainformacio procesebis 
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erTobliobis gansazRvrasTan da ganxilvasTan,  msgavsi 

maCveneblebi gaTvlilia sainformacio procesebis mocemuli 

erTobliobis analizis Sedegebze da sainformacio procesebis 

marTvis algoriTmebze, rac qselis TiToeuli elementis 

gamoyenebaze moTxovnebis nakadis gansazRvris saSualebas 

gvaZlevs, Sedegad ki, misi datvirTvis gamoTvlis, 

gamSvebunarianobis da a.S.  

rTuli sistemebisaTvis, romelTac miekuTvnebaT 

telemedicinis ganawilebuli qselebi, praqtikulad SeuZlebelia 

efeqturobis erTaderTi maCveneblis gamoyofa, romelic 

momxmareblisaTvis saintereso sistemis funqcionirebis 

aspeqtebis daxasiaTebis saSualebs iZleva. amitom ganixilaven 

efeqturobis maCveneblebis zogierT erTobliobas, romelTagan 

TiToeuli axasiaTebs sistemiT zogierTi kerZo miznis miRwevis 

xarisxs. amasTanave kerZo miznebi da efeqturobis Sesabamisi 

maCveneblebi SeTanxmebuli unda iyos sistemur gegmaSi, e.i. kerZo 

miznis miRwevam xeli unda Seuwyos sistemis ZiriTadi amocanis 

Sesrulebas. zemoT aRniSnulis analogiurad SeiZleba vaCvenoT, 

rom nebismieri kerZo maCvenebeli, qselis funqcionirebis 

zogierTi aspeqtis maxasiaTeblad myofi, SeiZleba gaTvlili 

iyos sainformacio procesebis urTierTmoqmedi erTobliobis 

analizis Sedegebis mixedviT, romlebic asaxaven sistemis 

funqcionirebis process. 

 

3.2. videokonferenciebis organizaciis da Catarebis 

amocanebi 

 

SeiZleba sistemebis mwarmoeblurobis proeqtirebis Semdegi 

saerTo rekomendaciebis moyvana. 

pirvel rigSi, aucilebelia imis aRniSvna, rom qselis 

mwarmoeblurobis amaRlebaSi centraluri procesoris siCqare 

aranakleb mniSvnelovan rols TamaSobs. qselis siCqareze ufro 
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mniSvnelovania procesoris siCqare. operaciuli sistemis 

zednadebi gasavlebi da protokolebi Seadgenen qseluri 

operaciis dayovnebis ZiriTad dros. procesoris 

mwarmoeblurobis gaormagebam xSirad arxis gamSvebunarianobis 

gaormagebasTan  SeiZleba migviyvanos [34]. 

TiToeuli paketis damuSaveba iwvevs did zednadeb 

gasavlebs, romlebic dakavSirebulia saTauris damuSavebasTan da 

gansazRvruli danaxarjebi midis baitebis damuSavebaze. 

zednadebi gasavlebis garda paketebis saTauris damuSaveba iwvevs 

procesoris Sewyvetas, rac RISK-procesorebSi arRvevs muSaobis 

konveiers, aqveiTebs qeSis muSaobis efeqturobas, iTxovs 

mexsierebiT marTvis muSaobis konteqstis Secvlas da stekSi 

procesoris  registrebis mniSvnelovan ricxvs. SeiZleba daskvnis 

gakeTeba, rom procesorebis Sesakvecad da programuli 

gasavlisTvis saWiroa paketebis raodenobis Sekveca.    

mwarmoeblurobis daqveiTebaSi did rols TamaSobs 

konteqstis gadarTva (birTvis reJimidan momxmareblis reJimSi da 

piriqiT), romlebic wyvetebis msgavsad, floben rig usiamovno 

Tvisebebs. maTSi yvelaze usiamovnoa _ qeSis dakargva. konteqstis 

gadarTvis raodenoba SeiZleba Sekvecili iyos procedurebiT  

gamowveuli monacemTa Sinagani buferirebisas. analogiurad, 

saWiroa mimReb gverdze erTad Segrovdes patara paketebi da 

erTjeradad gadaeces momxmarebels, konteqstis gadarTvis 

raodenobis minimizirebiT [33]. 

kopirebis operaciebis raodenobis Sekvecac dadebiTad 

zemoqmedebs qselis mwarmoeblurobaze. miRebuli paketi xSirad 

gadaiReba sam an oTxjerad aslad, vidre paketSi Semcveli 

moduli momxmareblisTvis ar iqneba miwodebuli. paketi jer 

qseluri interfeisiT miiReba specialur aparatul buferSi, 

mdebare qselur rukaze. Semdeg pakets gadaeReba asli birTvis 

sistemur buferSi, saidanac mas gadaeReba asli qselur doneze, 

Semdeg ki satransporto donis buferSi, da sabolood miewodeba 
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mimRebs. sworad agebul operaciul sistemaSi monacemebs 

gadaeReba asli saTiTao samanqane cikliT. 

SeiZleba gansazRvruli wesebis moyvana, romlebic 

gansazRvraven gamSvebunarianobisa da dayovnebis mimarT 

mdgomareobas. pirvel rigSi, maRali gamSvebunarianobis ubralod 

yidva. meore _ paraleluri arxis gamoyenebis gziT, 

gamSvebunarianoba gaormagdeba, magram amis gamo dayovnebis dro 

naklebi ar gaxdeba. dayovneba rom daqveiTdes, saWiroa 

protokolis, operaciuli sistemis an qseluri interfeisis 

programuli uzrunvelyofis gaumjobeseba. 

datvirTvis mimarT SeiZleba iTqvas, rom kompiuteruli 

qselis SemTxvevaSi ukeTesia gadatvirTvis Tavidan acileba, raTa 

vebrZoloT ukve warmoSobil gadatvirTvas.  rodesac qselSi  

warmoiSveba  Seferxeba, paketebi ikargeba, gamSvebunarianoba 

tyuilubralod ixarjeba, izrdeba dayovnebebi. gadatvirTvisgan 

aRdgenis procesi dros da moTminebas moiTxovs. gacilebiT 

metad efeqtur strategias warmoadgens gadatvirTvis Tavidan 

acileba. amisaTvis saWiroa taim-autebis Tavidan acileba. 

aucilebelia qselSi taimerebi, magram saWiroa maTi gamoyeneba 

moxdes zomierad da taim-autebis raodenobis minimizireba. 

rodesac moqmedebs taimeri, Cveulebrivad meordeba raRac 

moqmedeba. Tu am moqmedebis gameoreba aucilebelia, saWiroa misi 

ganmeoreba, magram moqmedebis ganmeoreba yovelgvari saWiroebis 

gareSe _ niSnavs mflangvelobas. taimerebis zedmeti muSaobis 

Tavidan asacileblad saWiroa dayendes gonier zRvarze _ patara 

maragiT, ramdenadac taimeris didma  intervalma SeiZleba 

gamoiwvios paketis dakargva. taimeris naadrevi amoqmedeba ki 

xarjavs procesoris dros [34].   

videokonferenciis organizaciisas da Catarebisas saWiroa 

Semdegi ZiriTadi moTxovnis gaTvaliswineba: videokonferenciis 

qseliT saWiroa videoinformaciis gadacema realur droSi. amave 

dros saWiroa videoinformaciis sirTulis gaTvaliswineba, 

romelic teqstur, bgeriT informacias, gamosaxulebas _ moZravs 
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da uZravs moicavs. am Tvisebidan gamomdinareoben videofailebis 

didi zomebi. cnobilia videoinformaciis gadacemis sxva 

moTxovnebi, magram maTgan mTavaria kadrebis sixSire. am dros 

didi mniSvneloba aqvs ara mxolod kadrebis sixSires, 

romelTanac erTad gadaicema gamosaxuleba an filmi, aramed 

ekranis zomasac, romelzedac saWiroa informaciis asaxva. 

amasTanave informaciis moculobebi izrdeba videokonferenciis 

monawileTa raodenobis mixedviT, ramdenadac informaciis 

dinebebi saWiroa gadaices videokonferenciis yvela  monawilis 

aparaturaze. 

yvela miTiTebuli garemoeba Tavis mxriv waradgens qselis 

mimarT gansazRvrul moTxovnebs. am mizniT mniSvnelovani xdeba 

im parametrebis gansazRvra, romlebic umetes wilad asaxaven 

videokonferenciis Catarebis xarisxs, dones da im faqtorebs, 

romlebic metad zemoqmedeben maTze. 

 pirvel rigSi, aucilebelia videokonferenciis qselis 

ZiriTadi parametrebisa da daxasiaTebebis gansazRvra, romlebic 

gaTvaliswinebuli unda iyos videokonferenciis qselebis 

Seqmnisas gansazRvruli xarisxis uzrunvelyofisaTvis. arsebobs 

uamravi parametri, romlebiTac SeiZleba Sefasebuli iqnas 

kompiuteruli qselis xarisxi. aq SeiZleba CamoiTvalos: qselis 

mwarmoebluroba (xasiaTdeba iseTi maxasiaTeblebiT, rogoricaa 

reaqciis dro, gamSvebunarianoba, dayovneba), sandooba 

(xasiaTdeba mzaobis koeficientiT da uarmdgradobiT), 

usafrTxoeba, SeTavsebadoba, mmarTveloba, gafarToebuloba da 

maStaburoba [59]. 

videokonferenciis qselebis SefasebisaTvis SeiZleba airCes 

mwarmoeblurobis Semdegi ZiriTadi maxasiaTeblebi, rogorc 

gamSvebunarianoba, dayovneba da sandoobaa. ama Tu im parametris 

mniSvneloba SeiZleba icvlebodes videokonferenciis sxvadasxva 

tipebisaTvis. magaliTad, gamSvebunarianobas warudgenen 

sxvadasxva moTxovnebs studiuri, jgufuri da personaluri 

videokonferenciebi. maqsimalur gamSvebunarianobas iTxovs 
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studiuri videokonferencia, am dros personaluri 

videokonferenciebi ar iTxoven gamSveb farTo zols, jgufuri 

videokonferenciebi ki saWiroa uzrunvelvyoT  iseTi 

gamSvebunarianobiT, romelic damokidebulia videokonferenciis 

moTxovnil xarisxze. SeiZleba davamatoT, rom mTel rig 

SemTxvevaSi aucilebeli daxasiaTeba xdeba usafrTxoeba, 

magaliTad, telemedicinis qselSi videokonferenciis Catarebis 

SemTxvevaSi konfidencialuri unda iyos informacia avadmyofze, 

mis daavadebaze, mkurnal eqimze da a.S. 

videokonferenciis moTxovnili donis miRwevamde 

aucilebeli xdeba gansazRvruli RonisZiebebis Catareba 

miTiTebuli maCveneblebis aucilebeli donis uzrunvelyofis 

mizniT. SeiZleba davasaxeloT videokonferenciis xarisxze 

moqmedi uamravi faqtori (nax.9.).  

 

 

nax.9. videokonferenciis xarisxze moqmedi ZiriTadi 

faqtorebi 

 

pirvel rigSi saWiroa avRniSnoT, rom videokonferenciis 

qselis mwarmoeblurobisaTvis uzarmazari mniSvneloba aqvs 

videoserveris mwarmoeblurobas, ramdenadac masze dakisrebulia 

qselis dinebis marTvis pasuxismgebloba, man unda gadawyvitos 

informaciis kodireba-dekodirebis amocana da misi SemWidroveba, 

klientebis aparaturaze kadrebis gadacemis marTva. aq 

gadamwyvetia iseTi sakiTxebi, rogoricaa video-serveris muSaobis 
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algoriTmis efeqturoba, buferebTan muSaoba, misi diskebisa da 

qseluri operaciebis organizacia [20]. 

didi mniSvneloba aqvs struqturisa da formatebis 

multimedia-failebis arCevas. aranaklebi mniSvneloba aqvs 

kodireba-dekodirebis algoriTms imazec, rogori saxiTaa es 

operaciebi realizebuli _ programulia Tu programul-

aparatuli gziT [57].  

programul gadawyvetaSi igulisxmeba video da audio-

kodirebisa da dekodirebis procesis realizacia programuli 

uzrunvelyofis saSualebiT, romelic iyenebs kompiuteris 

mxolod centralur procesors. programul-aparatuli 

gadawyvetilebebi kodireba/dekodirebis mZlavri 

specializirebuli procesorebis gamoyenebazea dafuZnebuli. 

programuli realizaciis Rirebuleba naklebia, vidre 

aparatulis, da isini SeiZleba dayenebuli iyos praqtikulad 

nebismier Tanamedrove personalur kompiuterze, romelTac aqvT 

xmis plata da video-mxardaWeris SesaZlebloba, magram maTSi 

saWiro video xarisxis miRweva ar xerxdeba. saqme imaSia, rom 

video-dinebis kodireba waradgens terminalis gamoTvliTi 

resursebis mimarT maRal moTxovnebs. procesoris maRali 

simZlavrec ki uZluria uzrunvelyos videokonferenciis 

signalebis xarisxiani kodireba da  dekodireba. am situaciidan 

gamosasvlelad kodirebis procesze gansazRvruli SezRudvebis 

Setanaa saWiro, rac saerTod, zemoqmedebs videokonferenciis 

xarisxze. ufro maRali done uzrunvelyofs aparatul-

programul realizebebs, romlebsac kodekebs uwodeben. 

Zalian mniSvnelovania informaciis SemWidroveba, ramdenadac 

qseliT gadaicema videoinformacia, romelic informaciisa da 

failebis uzarmazari moculobebiT xasiaTdeba. amitom 

SemWidrovebis meTodis SerCeva Zlierad zemoqmedebs gadasacemi 

informaciis moculobaze. cnobilia sxvadasxva standarti audio-

informaciis, gamosaxulebebis _ moZravis da uZravis 
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SemWidrovebisaTvis sxvadasxva standarti, romlebic saSualebas 

iZleva gamSvebunarianobis dasaSvebi donis uzrunvelyofis [34].  

qseliT gadasacemi informaciis did moculobebTan 

dakavSirebiT aranakleb mniSvnelovania kavSiris tipisa da 

arxebis SerCeva, romlebic floben Tavis sakuTar 

gamSvebunarianobas. 

satelefono arxebi Cveulebrivad brwyinvaled Seesabameba 

audio-signalebis gadacemas, magram video-dinebis xarisxian 

gadacemas isini ver uzrunvelyofen. videokonferenciis 

Casatareblad Cveulebrivad gamoiyeneba xazebi gamSvebi zoliT 

128 kbit/w - dan 512 kbit/w - mde konferenciebis ISDN 

qselebisTvis da 1-1,5 mbit/w-mde IP – qselebisTvis, magram 

gasaTvaliswinebelia, rom video gamosaxulebis misaRebi xarisxi 

miiReba 200 kbit/w siCqaris dros, karg sistemebSi ki  

maRalxarisxiani gamosaxuleba miiRweva daaxlovebiT 300 kbit/w 

da meti siCqarisas. 

rac Seexeba qselis tips, SeiZleba avRniSnoT Semdegi: ISDN - 

qselebi ufro Zviria, magram iZleva maRal sandoobas, swraf 

SeerTebas da garantirebul xarisxs. IP - qselebi xasiaTdeba 

misaRebi fasiT, magram periodulad SeiZleba aRiniSnebodes 

gamosaxulebis xarisxis gauareseba da saWiroa ufro maRali 

gamSvebunarianoba, ramdenadac gadaicema didi raodenobis 

damatebiTi samsaxurebrivi informacia. metad optimalur 

swrafmoqmed dones warmoadgens  lokaluri qseli, magram 

swrafqmedobis mqone lokaluri qselis gamosayeneblad, igi 

videokonferenciisaTvis sruliad gamoyofili uda iyos. jer 

kidev arsebobs videokonferenciis sxvadasxva saxis qselebis 

koreqtuli SeerTebis problema. 

qseluri programuli uzrunvelyofis SerCevisas saWiroa 

imis gaTvaliswineba, rom is protokolebi, romlebic 

Cveulebrivad gamoiyeneba qselebSi, ar uzrunvelyofen 
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videokonferenciis Catarebas. kerZod, es SeiZleba iTqvas TCP 

protokolze. 

mocemuli protokoli ar SeiZleba gamoyenebuli iqnas 

realuri drois danarTebisTvis Semdegi mizezebis gamo:  

1. TCP protokoli mxolod bolo or wertils Soris SeerTebis 

dayenebis saSualebas iZleva, Sedegad, igi ar Seefereba 

mravalmisamarTian gadacemas;  

2. TCP protokoli iTvaliswinebs dakarguli kadrebis 

ganmeorebiT gadacemas, romlebic modian, rodesac realuri 

drois danarTi maT ukve aRar elis;  

3. mocemul protokols ara aqvs mosaxerxebeli meqnizmi 

informaciis misabmelad kadrebTan sinqronizaciis Sesaxeb, 

rac warmoadgens realuri drois danarTebis damatebiT 

moTxovnas.  

farTod gamoyenebul protokols _ UDP _  ara aqvs TCP 

SezRudvebis nawilebi, magram isic ar warmoadgens 

sinqronizaciis Sesaxeb kritikul informacias. amitom 

warmoiSveba qseluri programuli uzrunvelyofis swori SerCevis 

sakiTxi. am amocanis gadasawyvetad mowodebulia realuri drois 

sxva satransporto protokoli _ RTP (Real Time Transport Protocol). 

mocemuli protokoli erT an ramodenime misamarTze mocemuli 

zRvariT SeferxebiT monacemTa miwodebis garantias iZleva, e.i. 

monacemebi SeiZleba iyos ganaxlebuli realur droSi. 

protokoli RTP gamoiyeneba mxolod samomxmareblo 

monacemTa gadasacemad. RTP protokolTan erTad muSaobs RTCP 

(Real Time Transport Protocol) protokoli, romlis ZiriTadi amocana 

mdgomareobs RTP gadacemebis marTvaSi. miTiTebuli protokoli 

asrulebs ramodenime funqcias:  

_ momsaxurebis xarisxis uzrunvelyofa da kontroli da 

ukukavSiri gadatvirTvis SemTxvevaSi;  

_ gamgzavnis identifikacia; 

_ seansis zomebis Sefaseba da masStabireba. 
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3.3. telemedicinis qselebis proeqtirebaSi masobrivi 

momsaxurebis sistemis gamoyeneba 

 

telemedicinis qselebis proeqtirebisas da Seqmnisas 

aucilebelia rigi amocanebis da problemis gadawyveta. 

ZiriTadi sakiTxebi, romelTa gadawyveta aucilebelia, 

mdgomareobs SemdegSi: 

1.  samsaxuris struqturis gansazRvra, romelic unda 

moicavdes: 

_ telemedicinis qselis centri (centri, romelic formirdeba 

uSualod wamyvani samedicino centris SemadgenlobaSi);  

_ telemedicinis qselis sadispetCero centri (sadispeCero 

punqti, sadac mudmivad morigeoben maRalkvalificiuri 

eqimebi, da romlis personali asrulebs specialistebis 

monawileobiT videokonferenciebisa da konsiliumebis 

organizaciis, momzadebisa da Catarebis amocanebs, romlebic 

imyofebian samkurnalo dawesebulebebis telemedicinis 

punqtebSi); 

_   telemedicinis qselis kabineti (telemedicinis samuSao 

sadguri cifruli diagnostikuri mowyobilobebis 

gafarToebuli kompleqtiT da teqnikur saSualebaTa 

awyobiT farToformatiani videokonferenciis Casatareblad); 

_   telemedicinis qselis punqti (mowyobilobis gamartivebuli 

kompleqti teleskriningisTvis – awyoba, gacifrianeba, da 

pirveladi diagnostikuri informaciis gagzavna kurirebul 

samkurnalo dawesebulebaSi); 

_   telemedicinis qselis samuSao sadgurebi (aparatuli da 

programuli uzrunvelyofis kompleqsi, romelic 

warmoadgens specialistis mravalprofilian da 

mravalamocanian samuSao adgils monacemebis Seyvanis, 

damuSavebis, gardaqmnis, gamoyvanis, klinikuri samedicino 

informaciis sayovelTaod misaRebi saxeebis klasifikaciisa 
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da daarqivebis da telemedicinis procedurebis Catarebis 

SesaZleblobebiT, rogorc wesi, centris SigniT myofi); 

_   amoRebuli telemedicinis qselis samuSao sadgurebi 

(centris gare myofi);  

2.  ganisazRvros telemedicinis qselis romeli 

momsaxurebebis aRmoCena igegmeba da telemedicinis romeli 

RonisZiebis Catareba igegmeba Sesaqmnel telemedicinis qselis 

centrSi; 

3.  ganisazRvros organizaciebis sia, romlebTanac igegmeba 

telemedicinis RonisZiebebis Catareba; 

4. damuSavdes qselis struqtura; 

5.  aucilebeli mowyobilobis amorCevasTan dakavSirebuli 

sakiTxis gadawyveta (samedicino, kompiuteruli da qseluri); 

6.  kavSiris arxebis sakiTxis gadawyveta, kavSiris romeli 

arxebi arseboben da sakmarisia Tu ara maTi gamSvebunarinoba 

telemedicinis RonisZiebebis dagegmvis Casatareblad. Tu 

aRmoCndeba, rom arsebuli arxebi ver uzrunvelyofen 

informaciis gadasacemad moTxovnil xarisxs, maSin aucilebelia 

arsebuli kavSiris xazis gafarToebis sakiTxis gadawyveta an 

damatebiTebis CarTva. 

telemedicinis qselis centri moicavs servers da samuSao 

sadgurs, romlebic pasuxismgebelni arian serverze dagrovili 

gamosaxulebebis daTvalierebasa da diagnostikaze. sxvadasxva 

tipis arxebis saSualebiT centrTan mierTdeba amoRebuli 

samuSao sadgurebi, romlebic samuSao sadgurebis funqciebs 

asruleben, magram telemedicinis centris sazRvrebs gareT. 

sakuTriv amoRebuli samuSao sadgurebi warmoadgenen 

telemedicinis ideas. telemedicinis  qselis sadispeCero centri 

dRe-Ramis nebismier dros uzrunvelyofs raionebSi ganlagebuli 

telemedicinis punqtebis moTxovnaTa momsaxurebas. 

telemedicinis qselis kabinetebTan SefardebiT SeiZleba iTqvas, 

rom amgvari xarisxiT SeiZleba SeerTebuli iyos poliklinikebi, 

individualuri momxmareblebi, saswvlo centrebi da a.S. [34]. 
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3.4. videokonferenciis saqmianobis tipiuri 

gadawyvetilebebi 

 

telemedicinis qselebis safuZvels videokonferenciebis 

Catareba Seadgens. es im uamravi problemidan gamomdinareobs, 

romlebic wydeba telemedicinis qselebis saSualebiT. kerZod, 

SeiZleba iTqvas, rom telemedicinisa da mTlianobaSi, medicinis 

erT-erT mTavar amocanas warmoadgens diagnostika. diagnostikis 

meTodis kvlevisas SesamCnevia, rom arsebobs misi sxvadasxva saxe. 

diagnostikis erT-erTi yvelaze optimaluri meTodi aris 

klinikuri, romelic mdgomareobs avadmyofis uSualo 

gamokiTxvaSi. telemedicina uSualod ki, telemedicinis 

ganawilebuli qselebi warmoadgenen naSromis kvlevis obieqts, 

ganxilulia distanciuri diagnostikis sakiTxi, avadmyofis 

distanciuri gamokiTxvis Sesaxeb. aseve xSirad avadmyofis 

konsultirebisTvis aucilebeli xdeba daSorebul manZilze 

konsultaciis Catareba. SeiZleba kidev mravali magaliTis 

moyvana, sadac aucilebelia daSorebul manZilze realur droSi 

eqimebisa da avadmyofebis vizualuri kontaqti. mocemuli 

midgomis gansaxorcieleblad aucilebelia videokonferenciis 

Catareba. 

saerTod unda iTqvas, rom videokonferenciis gamoyeneba 

iZleva Semdeg upiratesobas: izrdeba Sromis mwarmoebluroba, 

xdeba xelmZRvanelobis drois ekonomia, SesaZlebeli xdeba 

resursebis swrafad da efeqturad ganawileba, Cqardeba 

gadawyvetilebebis miRebis procesi, aucileblobisas damatebiTi 

eqspertebis mowvevis xarjze Cndeba safuZvliani 

gadawyvetilebebis miRebis SesaZlebloba, amcirebs gadasvlis 

dros da masTan dakavSirebul gasavlebs, Tavidan acilebulia 

daRla da stresi. 

videokonferenciis Catarebam farTo gamoyeneba hpova 

adamianis saqmianobis praqtikulad yvela sferoSi: teqnikaSi, 
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mecnierebaSi, mmarTvelobaSi, vaWrobaSi, reklamaSi, biznesSi, 

ganaTlebaSi, politikaSi, iurisprudenciaSi, samxedro saqmeSi, 

medicinaSi.  

 ufro metic, rogorc zemoT avRniSne, dReisaTvis 

medicinaSi Camoyalibda axali mimarTuleba _ telemedicina, 

romlis safuZvels warmoadgens videokonferencia. eqimebsa da 

pacientebs Soris video kavSiris saSualeba mniSvnelovani 

saxsrebis ekonomiis nebarTvas iZleva, romlebic aucilebelia 

daSorebul raionebSi xalxis samkurnalod. maRldeba samedicino 

momsaxurebis xarisxi, ramdenadac aq gadamwyvet mniSvnelobas 

iZens diagnozis operatiulad dasma da avadmyofis 

maRalefeqturi mkurnalobis uzrunvelyofa, konsultaciebis 

miReba mkurnalobis procesSi. dReisaTvis samedicino aparaturis 

videokonferenckavSiris aparaturasTan CarTviT SesaZlebelia 

aucilebuli operaciebis Catareba. videokonferenciebis 

saSualebiT SesaZlebeli gaxda TaTbirebis, konferenciebis, 

seminarebis, leqciebis, gamocdilebis gacvlis, gamofenis da a.S. 

Catareba. sul ufro metad izrdeba rogorc organizaciebis, 

aseve kerZo pirebis videokonferenciaSi organizebis, Catarebisa 

da monawileobis miRebis msurvelTa ricxvi. amasTan 

dakavSirebiT sul ufro metad aqtualuri xdeba sxvadasxva tipis 

qselebis gaerTianeba _ lokaluris, globaluris, satelefono 

da sxv. maTi klientebis videokonferenciebSi monawileobisaTvis. 

Tavis mxriv qselebis gaerTianeba TavisTavad warmoadgens 

sakmaod rTul sakiTxs, romlis warmatebiT gansaxorcieleblad 

unda gadawydes mTeli rigi problemebi. 

 qvemoT ganvixilav videokonferenciis organizaciis 

sakiTxebs.  videokonferenciebis mravalsaxovani gadawyvetilebebis 

mTeli speqtri SeiZleba dayvanil iqnas ramodenime tipiurze: 

sabazo gadawyvetilebebze, gafarToebuli funqcionaliT da 

operatorul klasze. (nax.10). 
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nax.10. videokonferenciebis tipiuri gadawyvetilebebi 

 

sabazo gadawyvetilebebi uzrunvelyofen 

videokonferenckavSirebis Catarebas or nebismier amoRebul 

ofiss Soris. amasve SeiZleba mivakuTvnoT ramodenime ofiss 

Soris kavSiris uzrunvelyofa (magram araumetes 10). 

gadawyvetilebebis bloki gafarToebuli funqcionaliT 

uzrunvelyofs monawileTa praqtikulad ganusazRvreli ricxviT 

videokonferenciebis Catarebas. operatiuli klasis 

gadawyvetilebebs miekuTvneba erTbaSad ramodenime organizaciis 

mier videokonferenciebis Catarebis SemTxvevebi.    

arseboben sxvadasxva tipis videokonferenciebi maTi 

organizaciebisa da Rirebulebebis TvalsazrisiT (nax.11). aq 

videokonferenciebis iseTi ZiriTadi tipebis gamoyofa SeiZleba, 

rogoricaa: personaluri (samagido), jgufuri da studiuri. 

personaluri videokonferenciebi exmarebian or monawilis 

dialogs, da isini organizdebian rogorc programul-aparatuli 

tipis sistemebi. aseTi tipis videokonferenciis 

organizaciisaTvis sakmarisia personaluri kompiuteri 

multimediuri SesaZleblobebiT da kavSiris arxi.  
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nax.11. videokonferenciis tipebi organizaciis mixedviT  

 

jgufuri videokonferenciebi orientirebulni arian 

monawileTa jgufebs Soris kavSiris uzrunvelyofaze. isini 

upiratesad realizdebian aparatuli saSualebebiT, ZiriTadad, 

videoterminalebis ufrosi Taobis modelebze.  

studiuri videokonferenciebi orientirebulni arian did 

auditoriasTan videokonferenciis monawileTagan erT-erTis 

kavSiris mxardasaWerad, praqtikulad isini warmoadgenen maRali 

klasis sistemebs da realizdebian aparatuli saSualebebiT. 

isini iTxoven maRalsiCqariani xazisa da seansebis mkafio 

reglaments. 

videokonferenciebis zemoT CamoTvlili tipebi SeiZleba 

daxasiaTdes Semdegi ZiriTadi parametrebiT:  

_ xelmisawvdomi auditoria da urTierTobis varianti;  

_ kavSiris xarisxiani daxasiaTeba;  

_ urTierTobis stili;  

_ aucilebeli danaxarjebi;  

_ saWiro mowyobiloba;  

_ optimaluri gamoyeneba;  

_ damaxasiaTebeli produqtebi.  

videokonferenciebis zemoTxsenebuli tipebis gamokvlevebi 

aCveneben, rom mcire gavrceleba miiRes personalurma da 

jgufurma videokonferenciebma. 
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studiuri videokonferenciebi specializirebul 

mowyobilobas iTxoven, xasiaTdebian Catarebis mkacri 

reglamentiT da iTxoven maqsimalur gamSvebunarianobas. saerTod 

maT iyeneben maqsimaluri SesaZleblobebis amocanebis 

gadasawyvetad.  

jgufuri videokonferenciebi iTxoven specializirebul 

mowyobilobas, xasiaTdebian urTierTobis reglamentirebuli 

stiliT da iTxoven gamSvebunarianobis unaris uzrunvelyofas 

videokonferenciis moTxovnil xarisxze damokidebulebiT. 

xolo rac Seexeba personalur videokonferenciebs, isini 

praqtikulad ar iTxoven specializirebul mowyobilobebisa da 

programuli uzrunvelyofis SeZenas, urTierTobis stili aq 

araformaluria, da araa aucilebloba farTo zolis gaSvebis. 

topologiis TvalsazrisiT aseve gansxvavdeba 

videokonferenciis gansazRvruli tipebi. aq ganixileba 

videokonferenciebis Semdegi tipebi ,,wertili-wertili”, 

,,wertili-mravalwertili” da ,,mravalwertili”.  (nax.12.). 

sabazo gadawyvetileba ,,wertili-wertili” uzrunvelyofs 

videokonferckavSirs or momxmarebels an nebismier or tipiur 

studias Soris, ganlagebuli amoridebul ofisebSi. 

 

 

nax.12. videokonferenciis tipebi topologiis mixedviT  

 

erT SenobaSi ori kabinetis videokavSiriT 
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uzrunvelyofisTvis SeiZleba gamoviyenoT mocemuli 

gadawyvetileba videokonferenckavSiris uzrunvelsayofad. 

topologia ,,wertili-wertili” gamoiyeneba jgufuri da 

personaluri videokonferenciebis organizaciisas. 

,,mravalwertili” an mravalwertilovani videokonferenciebi 

uzrunvelyofen imavdroul kavSirs studiebisa da monawileTa 

did raodenobas Soris, topologia ,,wertili-mravalwertili” ki 

damaxasiaTebelia studiuri konferenciebis Casatareblad. 

qselisa da kavSiris TvalsazrisiT, SeiZleba gamoiyos 

Semdegi videokonferenciebi: lokalur qselebSi, satelefono 

qselebSi, ISDN qselebSi, IP da Sereul qselebSi. (nax.13.). 

davaxasiaTeb TviToeul tips cal-calke. 

 

 

 

 

nax.13. videokonferenciis tipebi kavSirisa da qselis 

mixedviT  

 

analogiur satelefono arxebze videokonferenciebis mimarT 

SeiZleba iTqvas, rom kavSiris satelefono xazebis 

gamSvebunarianoba ukiduresad dabalia SekumSuli video 

gamosaxulebis gadacemis drosac ki (araumetes 33,6 kbit/s). 

amitom, videokonferenciebis mcire raodenoba mxars uWers am 

saxis CarTvas. muSavdeba standartebi, romlebmac ufro 

xarisxiani da stabiluri gamosaxuleba unda uzrunvelyon 

msgavsi dabali siCqarisas. 
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ISDN qselebSi videokonferenciebi muSaoben 64 kbit/w-dan 2000 

kbit/s gadacemis siCqariT. msgavsi tipis qselebTan SeiZleba 

SeerTdes videotelefonebi, videoterminalebi da personaluri 

kompiuterebi. 

konferenciebis mimarT lokalur qselebSi SeiZleba iTqvas, 

rom isini muSaoben TCP/IP oqmis CarCoebSi. sxva oqmebi 

videokonferenciis amocanebis iseT amocanebs uwyoben xels, 

rogoricaa gamyofi danarTebi, eleqtronuli dafa. studiuri 

videokonferenciebisaTvis gamoiyeneba ATM standarti, romlis 

mTavari gansakuTrebulobaa _ momsaxurebis klasebis mxardaWeraa 

(QoS). 

rac Seexeba globalur qselebSi videokonferenciebis 

Catarebas, aq xarisxi damokidebulia gamSveb xelmisawvdom 

zolze da satransporto donis gamosayenebel oqmze. globalur 

qselSi videokonferenciis misaRebi xarisxi SeiZleba miviRoT 

mxolod aranakleb 64 kbit/s gadacemis siCqarisas. mniSvnelovan 

rols aseve TamaSobs gamosayenebeli oqmebi. 

aRsaniSnavia, rom amJamad sul ufro metad Cndeba e.w. 

Sereuli videokonferenciebi, romlebSic erTiandeba sxvadasxva 

qseli. 

Sedegad, videokonferenciebis klasifikacia SeiZleba 

mivakuTvnoT Semdeg niSan-Tvisebebs: 

_ tipur gadawyvetilebebs; 

_ organizaciis mixedviT; 

_ topologiis mixedviT; 

_ kavSiris tipis mixedviT. 
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3.5. videokonferenciis mwarmoeblobis amaRlebis  

meTodebi 

 

ganvixilav telemedicinis qselebis videokonferenciis 

proeqtirebasTan dakavSirebul ZiriTad sakiTxebs da problemebs. 

telemedicinis qselis erT-erT fuZemdebeli komponentia  

organizacia da videokonferenciis Catareba. videokonferencia, 

rogorc ukve avRniSne kompiuteruli teqnologiaa, romelic 

adamianebs saSualebas aZlevs dainaxon da mousminon erTmaneTs, 

gaucvalon monacemebi da erToblivad daamuSaon isini drois 

realur reJimSi. videokonferenciebis saSualebiT drois realur 

reJimSi SesaZlebeli xdeba konsultaciebis, sxvadasxva xasiaTis 

TaTbirebis Catareba da saswavlo programebis demonstracia, 

Seswavla.      

videokonferenckavSirebis seansebis Casatareblad 

aucilebelia ori mniSvnelovani pirobis Sesruleba: 

aucilebelia Sesabamisi mowyobilobebisa da 

videokonferenckavSiris programuli uzrunvelyofis qona; 

saWiroa SeerTebis saSualebis qona videokonferenciis sxva 

monawileebTan kavSiris nebismier arxze, romlebic pasuxoben 

videokonferenckavSiris moTxovnebs. SesaZlebelia topologiuri 

gadawyvetilebisadmi sxvadasxva midgomebi telemedicinis 

qselebis proeqtirebisas, romlebSic videokonferenciis 

Catarebis saSualeba unda iyos realizebuli. es SeiZleba iyos: 

orwertilovani videokonferencia, rodesac erTdeba sul ori 

abonenti, da mravalwertilovani videokonferencia erTdroulad 

ramodenime monawilis SeerTebiT. Tavis mxriv, 

mravalwertilovani konferenciebi SeiZleba Semdegi saxis iyos: 

mravalwertilovani videokonferenciebi lokalur qselebSi, 

mravalwertilovani videokonferenciebi teritoriulad 

ganawilebuli IP-qselebSi, mravalwertilovani 

videokonferenciebi ISDN qselebSi da mravalwertilovani 
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videokonferenciebi sxvadasxva saxis qselebSi. 

ramodenime momxmareblis monawileobiT mravalwertilovani 

videokonferenciebis organizaciisas erTdroulad SesaZlebelia 

Semdegi ori principis realizeba:   

1. sxvadasxva monawilisagan audio-nakadebi qselSi ereva iseTi 

saxiT, rom videokonferenciis yvela monawiles SeuZlia 

erTmaneTis mosmena, video-nakadebi ki gadairTveba iseTi 

saxiT, rom yvela xedavs kavSiris mxolod erT monawiles, 

amasTan arCevani SeiZleba gakeTebuli iyos 

videokonferenciis Tavmjdomaris, operatoris mier an 

avtomaturad monawilis aqtiurobis mixedviT. 

2.  qseliT gadasacem video-dinebaSi SesaZlebelia ramodenime 

monawilis gamosaxulebis kombinieba.  

videoterminalis saxiT videokonferenciis qselTan SeiZleba 

SeerTdes nebismieri tipis kompiuterebi, romlebic specialuri 

qseluri platebiT arian aRWuvilni. amas garda, 

videokonferenciisaTvis video kameriT, mikrofoniT da 

telesakomunikacio qselebTan SeerTebis SesaZleblobiT, qselSi 

SeiZleba SeerTebuli iyos specializirebuli dasrulebuli 

mowyobilobebi. 

yovelive zemoT ganxilulis gaTvaliswinebiT telemedicinis 

proeqtirebuli qseli SeiZleba warmovadginoT Semdegi saxiT. 

(nax.14.). 
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nax.14. telemedicinis gaerTianebuli qseli 

 

mocemul qselSi gaTvaliswinebulia intenetTan, cifrul da 

analogiur satelefono xazTan SeerTeba. amis garda, 

SesaZlebelia Tanamgzavris kavSiris gamoyeneba. organizaciisa da 

videokonferenciebis Casatareblad saWiroa Sesabamisi 

specializirebuli programuli da aparatuli uzrunvelyofis 

qona. aparatuli uzrunvelyofis garemoSi SeiZleba gamoiyos 

videoserverebi, rabebi, kodekebi. 

videoserverebi (MCU _ mravalwertilovani konferenciebis 

mier mmarTvelobis mowyoba) gamoiyeneba videokonferenciis 

seansebis organizaciisaTavis. videokonferenciis qselebSi 

cirkulirdeba informaciis uzarmazari nakadi ramodenime 

monawilis monawileobisas, amitom datvirTva monawilis 
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TiToeul samuSao adgilze izrdeba konferenciis monawileTa 

ricxvis proporciulad. swored imisaTvis, rom damuSavdes 

informaciis es uzarmazari dinebebi da ganTavisufldes 

monawileTa videoterminalebi didi samuSaoebisgan, gamoiyeneba 

videoserverebi, romlebic xsnian am datvirTvas, ramdenadac 

Tavad amuSaveben yvela dinebas da monawileTa terminalebze 

gzavnian mxolod maTTvis gankuTvnil dinebebs. 

programuli realizaciebis Rirebuleba naklebia, vidre 

aparatulis da isini praqtikulad SeiZleba dayenebuli iyos 

nebismier Tanamedrove kompiuterze, romelsac aqvs xmis plata da 

romelic flobs videodapyrobis SesaZleblobas. 

amavdroulad ar xerxdeba maTSi videos aucilebeli 

xarisxis miRweva. saqme imaSia, rom video nakadis kodireba 

warmoadgens maRal moTxovnas terminalis gamosaTvleli 

resursebisadmi. 

H.261 videos kodirebis standartiT H.320 da H.323 

rekomendaciebis CarCoebSi miRebis Sesabamisad, aucilebelia 

realur droSi sawyisi signalis SekumSvis uzrunvelyofa 100 – 

dan 1000-mde koeficientiT. saerTo daniSnulebis procesorebis 

simZlavris gamalebul zrdasac ki ar SeuZlia uzrunvelyos 

videokonferenciis xarisxiani kodireba da signalis dekodireba. 

programirebis gziT am funqciebis realizeba rom moxdes, 

aucilebelia kodirebis procesisaTvis gansazRvruli 

SezRudvebis dadgena: kadrebis dabali sixSiris gamoyeneba, 

videos gardaqmnis gamartivebuli algoriTmebi, romlebsac 

mivyavarT gamosaxulebis zomis Semcirebamde, simkveTris 

dacemamde da feradi gadacemis gauaresebamde. SeiZleba, ra Tqma 

unda, gamosaxulebis Sav-TeTrad gadacema da arastandartuli 

algoriTmebis gamoyeneba, magram amasTanave gaTvaliswinebul 

unda iqnas is, rom Tu momdevno kadri programul dekoderze 

Semodis mimdinaris damuSavebis dasrulebamde, igi ignorirdeba. 

videoinformacia ikargeba, gamosaxuleba iSleba nawilebad da 

suraTi aradamakmayofilebeli xdeba. amitom kodirebisas 
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aucilebelia gaTvaliswinebul iqnas ara mxolod sakuTari 

gamoTvliTi SesaZleblobebi, aramed sapirispiro mxaris 

dekoderis mwarmoeblurobac. Sedegad, misaRebi xarisxis miReba 

SesaZlebelia miRweul iqnas mxolod patara zomis (QCIF) 

videokadris dros da kadrebis SedarebiT dabali sixSirisas 

(daaxlovebiT 10). 

programuli gadawyvetilebebis upiratesoba vlindeba 

viwrozoliani arxebis gamoyenebisas, magaliTad, modemuri 

kavSirisas siCqariT 56 kbit/s. ramdenadac arxis zoli pataraa, 

kodekiT damuSavebuli informaciis moculobac araa didi da mas 

warmatebiT umklavdeba programuli terminali. magram 

videokonferenciis xarisxSi ar gviwevs laparaki: xma yrua, 

gadacemis siCqare wamSi ramodenime videokadridan erTamde 

ramodenime wamSi, rac upirvelesad gvaxsenebs slaidebis Cvenebas.  

am SemTxvevaSi programuli gadawyvetilebebi arian srulyofili 

_ aparatuli gadawyvetilebebis Zalian gamartivebuli analogebi 

funqcionaluri SesaZleblobebiTac. mTlianobaSi, 

videoterminalebis wminda programuli realizeba maTi 

funqcionalobis SezRudulobisa da xarisxis gamo ar SeuZliaT 

videokonferenciebis dargSi profesiuli gadawyvetilebebis 

uzrunvelyofa. 

zemoTTqmulidan gamomdinare, rogorc wesi, gamoyeneba 

aparatuli gadawyvetilebebi _ kodekebi, romlebic realizdeba 

sxvadasxva saxiT: rogorc PC-is Tavisufal slotebSi 

Casayenebeli platebi, aseve funqcionalurad dasrulebuli 

gadawyvetilebebi. kodekebi kumSaven signalebs da kodereben mas 

arxis kavSirisTvis da, Sesabamisad, gankumSvaven da dekodirebas 

ukeTeben misaReb mxareze. 

sxva specializirebuli mowyobiloba, romelic gamoiyeneba 

videokonferenciebis qselebSi, esaa _ Sluzebi, romlebic 

uzrunvelyofen informaciis gadacemas sxvadasxva saxis qselebis 

SeerTebisas. rogorc avRniSne videokonferencia SeiZleba 

Catardes e.w. Sereul qselebSi (magaliTad, telefonis qselebSi 



83 
 

arxebisa da kompiuterul qselebSi paketebis komutaciasTan). 

amgvar qselebSi informacia gadaicema sxvadasxva formatSi. 

swored sxvadasxva qselis SeerTebisaTvis gamoiyeneba rabebi.  

kidev erTi mowyobilobaa mekare _ mowyobiloba, romelic 

gamoiyeneba sadguris,  Sluzebisa da mravalwertilovani 

konferenciebis CarTvis uzrunvelsayofad, romelic agreTve 

moicavs Sesabamis programul uzrunvelyofas. 

ganvixilav serveris muSaobis organizaciis sakiTxs. 

videokonferenciebis organizaciisas serveri did samuSaos 

asrulebs qselSi informaciis nakadebis samarTavad. amis garda, 

serverze xdeba didi datvirTva audio-video informaciis 

kodirebis aucileblobis gamo. amasTanave videokonfereciis 

reJimSi SeiZleba ganxorcieldes Seswavla samuSao adgilebze 

erTdroulad seansis yvela monawilisaTvis saswavlo filmebis 

demonstraciis saSualebiT. am SemTxvevaSi Seswavla unda moxdes 

realur droSi. amitom serveri asrulebs did samuSaos video 

kadrebis yvela sadgurze didi nakadis gadasacemad, romlebic 

videokonferenciis qselSia CarTuli. amasTan dakavSirebiT 

warmoiSveba problemebi, ramdenadac serverma droulad unda 

uzrunvelyos kadrebis erTdrouli gadacema uamrav abonentze. 

serveris winaSe dasmuli amocanis gadasawyvetad SesaZlebelia 

mTeli rigi RonisZiebis Catareba. 

pervel rigSi, saWiroa procesoris muSaobis dagegmvis iseTi 

algoriTmis SerCeva, rodesac igi ufro warmatebiT gadawyvets 

videokonferenciis ramodenime monawilis erTdrouli 

momsaxurebis amocanas da droulad dauyenebs maT filmis 

kadrebs. aq warmatebiT SeiZleba gamoyenebul iqnas procesoris 

muSaobis dagegmvis algoriTmi, romelic efuZneba momsaxurebis 

Tanabarzomierebas. mocemul algoriTmSi Setanilia jarimis 

funqcia, romelic saSualebas iZleva abonentTa momsaxurebis 

Tanmimdevrobis gansazRvris. 

meore problema _ multimediuri failis iseTi organizaciis 

SerCevaa (filmis, romlis demonstrireba saWiroa realur droSi 



84 
 

videokonferenciis mimdinareobisas), romelic serveris winaSe 

dasmuli amocanebis yvelaze ufro efeqturad gadawyvetis 

saSualebas mogvcems. multimediuri failebi xasiaTdeba didi 

moculobiT, radenadac Seicavs video, audio da teqstur 

Semcvelobebs.   

isini SeiZleba organizebulni iyvnen ori strategiis 

mixedviT: patara da didi zomis blokebis gamoyenebiT. (nax.15). 

 

nax.15. video-failis organizebis ori tipi 

pirvel SemTxvevaSi, Tu CavTvliT, rom kadris saSualo 

sigrZe 16 kb, maqsimaluri ki 255 kb, maSin blokis zoma 

mosaxerxebeli iqneba miviCnioT 1-2 kb tolad. ZiriTadi amocana 

ki _ kadrebis indeqsis miRebaa, sadac TiToeuli kadris 

maCvenebeli da misi zoma. im SemTxvevaSi, Tu saWiroa kadris 

wakiTxva, romelic Seicavs mTel videos, audio da teqstur 

informacias, saWiroa Sesabamisi elementis povna kadrebis 

indeqsSi, Semdeg ki mTeli kadris erT diskur operaciad. es 

meTodi xasiaTdeba operatiuli damaxsovrebis mowyobilobis 

didi danaxarjebiT da diskuri sivrcis naklebi danakargebiT.   

meore SemTxvevaSi ki gamoiyeneba didi zomis blokebi, 
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romlebSic ramodenime kadri SeiZleba ganlagdes. agreTve 

gamoiyeneba blokebis indeqsi, magram informacia emateba kadris 

nomerze, romlidanac iwyeba bloki. aq operatiuli damaxsovrebis 

mowyobilobas naklebi moTxovna aqvs, xolo diskur sivrces didi 

danakargebi, radganac blokebi mTlianad ar ivseba kadrebiT. 

sistemis mwarmoeblurobis asamaRleblad mTlianobaSi didi 

mniSvneloba aqvs diskuri mexsierebis swor organizebas. video-

serveris SemTxvevasi gamoiyeneba ramodenime diski _ es SeiZleba 

iyos RAID – diskebi (uzrunvelyofen did saimedoobas, magram 

dabal mwarmoeblurobas) an ubralod diskuri firma (naklebi 

saimedoobiT, magram didi mwarmoeblurobiT). aq didi 

mniSvneloba aqvs diskebze failebis ganlagebis midgomas. 

diskebis gamoyenebis sxvadasxva varianti naCvenebia nax.16.-ze.

 

nax.16. failebis ganlageba ramodenime diskis gamoyenebis 

SemTxvevaSi  

videokonferenciis multimediuri sistemebis 

mwarmoeblurobis amaRlebaSi uzarmazar rols TamaSobs 

buferuli mexsiereba. gansaxilveli sistemebis SemTxvevaSi 

A0
A1
A2
A3
A4
A5

B0
B1
B2
B3
B4
B5

C0
C1
C2
C3
C4
C5

A0
A3
B0
B3
C0
C3

A1
A4
B1
B4
C1
C4

A2
A5
B2
B5
C2
C5

A0
A3
B2
B5
C1
C4

A1
A4
B0
B3
C2
C5

A2
A5
B1
B4
C0
C3

A0
A3
B1
B3
C0
C5

A2
A5
B1
B3
C0
C5

A1
A4
B0
B4
C1
C3
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buferebi aqtiurad gamoiyeneba sxvadasxva mowyobilobebTan 

muSaobis procesSi (diskebi, lentebi). amas garda, buferireba 

unda iqnas gamoyenebuli qselSi monacemTa gacemis procesSi da 

qselidan monacemTa misaRebad. 

video-serverSi buferizeba gamoyenebuli unda iqnas 

sxvadasxva nakadis mocemuli freimebis momzadebis procesSi, 

romlebic gadaicema abonentis mier. buferirebis aucilebloba 

mdgomareobs imaSi, rom video-serveris procesebi ar unda 

blokirdebodes, rodesac monacemebi gadaicema qselSi. 

buferireba unda iyos realizebuli Semdegi saxiT – erTi 

buferi unda iyos Seqmnili operatiul mexsierebaSi 

momxmareblis sivrceSi serveris samomxmareblo procesisaTvis, 

meore ki _ operatiuli sistemis birTvis sivrceSi. es 

aucilebelia, raTa ar moxdes serveris procesebis blokireba 

serveris buferis ganTavisuflebis mocdis dros. 

buferirebisaTvis SeiZleba gamoyenebul iqnas sqema (nax.17). 

 

 nax.17. freimebis nakadis buferizeba 

 

winaswari informacia, romelic saWiroa gadasacemad 

qselis saSualebiT, diskuri operaciis ganxorcielebis Sedegad, 

unda iyos ganlagebuli serveris buferSi. Semdeg serveris 

procesi mimarTavs operatiul sistemas, raTa monacemebi 

gadacemuli iqnas qselisaTvis. am mimarTvis Sedegad operatiuli 

sistema warmoqmnis monacemTa asls Tavis buferSi _ birTvis 
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buferSi. amitom serveris process SeuZlia Tavisi muSaobis 

dauyovnebliv gagrZeleba. qseluri draiveris gamosaZaxeblad, 

birTvis buferidan monacemebi gadaiwereba qseluri kontrolis 

buferSi qselSi uSualod gadasacemad. da ukve  qseluri 

kontrolis buferidan  xdeba qselSi monacemTa gadacema. 

momxmareblis (klientis) mxares informacia igive gzas gadis, 

magram uku mimarTulebiT. 

operatiuli mexsierebis optimalurad gamoyenebis mizniT 

gamoyenebuli unda iyos dinamiuri buferi. am SemTxvevaSi 

TiToeuli multimediuri nakadisaTvis, romelic Seesabameba 

calkeul abonents, droebiT formirdeba sakuTari buferi. 

rogorc Cans, telemedicinis ganawilebuli qselebis 

proeqtirebas Tan axlavs mTeli rigi problemebi, miuxedavad 

amisa, jandacvisadmi Tanamedrove midgoma, SeuZlebelia 

Tanamedrove sainformacio, kompiuteruli da telesakomunikacio 

teqnologiebis gareSe.   
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Tavi 4. telemedicinis kompiuteruli qselebis 

maxasiaTeblebi 

4.1. amocanebis gansazRvra 

 

videokonferenciisaTvis qselebis organizaciis moTxovnebis 

dasakmayofileblad  yvela lokaluri qseli erTdeba 

marSrutizatorebis meSveobiT. kidev erTxel SevexoT qselis 

videokonferenciis reJimSi funqcionirebis sakiTxs. aq 

aucilebelia aRiniSnos, rom qselSi uzrunvelyofa gadaecema 

yovel kompiuterSi generirebuli yvela nakadisa yvela  

danarCeni kompiuterisaTvis monawilis monitorze 

videokonferenciis monawilis gamosaxulebis miRebis mizniT. 

aqedan gamomdinare, mocemul qselSi adgili aqvs  informaciis 

friad mniSvnelovan nakads (audio da video informaciis 

CaTvliT). Semdegi amocana, romelic aucileblad unda 

Sesruldes, aris informaciis gadacema realur droSi. 

aqedan SeiZleba davaskvnaT, rom marSrutizatorebze modis 

didi datvirTva, ramdenadac maT unda uzrunvelyon kompiuterul 

qselSi informaciis mitanis misaRebi siCqare. igive SeiZleba 

iTqvas qselis arxebis Sesaxebac. 

mocemuli tipis qselebis funqcionirebis procesi gamoirCeva  

sirTulis maRali xarisxiT, misTvis damaxasiaTebeli 

maCveneblebi (iseTi rogoricaa magaliTad, sxvadasxva kategoriis 

abonentTaTvis paketis miwodebis drois saSualo mniSvneloba) ki 

damokidebulia mraval faqtorze. amasTan erTad mniSvnelovani 

materialuri danaxarjebi msgavsi sistemebis Seqmnisa da 

eqspluataciisaTvis iTxovs  gansaxilveli qselis 

funqcionirebis sxvadasxva aspeqtis raodenobrivi Sefasebis 

miRebas maTi proeqtirebis, eqspluataciis, modernizaciisa da 

ganviTarebis  sxvadasxva etapze saWiroa racionaluri sainJinro 

gadawyveta [42]. 
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nax.18. qselis struqtura telemedicinis 

videokonferenciisaTvis 

 

amasTan dakavSirebiT gansakuTrebiT did mniSvnelobas iZens 

im amocanaTa kompleqsis gadaWra, romelic dakavSirebulia 

gamovliTi qselebis analizsa  da optimalur sinTezTan [43]. 

aRniSnulTa ricxvSi Sedis im maCvenebelTa gamoTvlis 

amocana, romlebic axasiaTebs gansaxilveli qselis 

funqcionirebis xarisxs sistemis cnobili konfiguraciisa da 

misi komponentebis mocemuli parametrebis, aseve ganacxadis 

nakadebis cnobili parametrebisa da sistemis maxasiaTeblebis 

pirobebSi. msgavsi saxis amocanas ganixilaven, rogorc analizis 
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amocanas. maT ricxvs miekuTvneba, magaliTad,  sxvadasxva tipis 

ganacxadis gadacemisa da damuSavebis albaTobiT-droiTi  

maxasiaTeblebis  gaTvlis amocana, garkveul amocanaTa  

gadawyvetis drois Sefaseba. sinTezis tipiuri amocanebi 

garkveuli TvalsazrisiT qselis optimalur konfiguraciis, misi 

abonentebis raodenobisa da ganTavsebis, teritoriuli mibmis  

gansazRvrasTan da a.S. [44]. 

CamoTvlili da kidev sxva mravali amocana SeiZleba iyos 

formulirebuli da gadaWrili sakmaod moxerxebuli meToduri 

midgomebis gamoyenebiT, romelic dafuZnebulia informaciuli 

sistemebis gamoyofasa da ganxilvaze, rac axasiaTebs qselisadmi 

momxmareblis moTxovnas-gamomTvlel saSualebebsa da monacemTa 

gadacemis sistemebs. msgavsi midgoma konkretuli qselis 

realizaciasTan dakavSirebuli mravali kerZo aspeqtis 

abstraqtirebis saSualebas iZleva. Cndeba safuZveli  

maTematikuri modelebis ganzogadebisa da meTodebis kompleqsis 

gadmocemis erTiani poziciidan, rac saSualebas iZleva 

gadaiWras  kompiuteruli qselebis analizisa da sinTezis 

amocanaTa farTo wre [45]. 

 

4.2. telemedicinis qselis gamtarunarianobis  analizi 

 

telemedicinis qselis gamtarunarianobis  analizis amocana 

SeiZleba warmodgenili iyos Semdegi saxiT: 

CavTvaloT, rom cnobilia: 

_ qselis topologia (marSrutizatorebis ganlageba da maT 

Soris kavSiri); 

_ organizaciis sqema da marSrutizatoris yoveli 

damgrovebelis moculoba; 

_ SemaerTebeli xazebis gamtarunarianoba; 

_ SetyobinebaTa nakadebis ganawilebis algoriTmi; 

_ qseliT informaciis mitanis saSualo drois dasaSvebi 

mniSvnelobebi; 
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videokonferenciebis Catarebis dros (nax.18) aucilebelia 

ganisazRvros maqsimalurad SesaZlebeli intensivoba nakadebisa, 

romelic Semodis marSrutizatorze da uzrunvelyofs mitanis 

saSualo drois miniWebul (micemul) mniSvnelobas. amasTan unda 

aRiniSnos, rom Setyobinebis mitanis dro ganisazRvreba 

marSrutizatorSi  momsaxurebis droiTa da kavSiris xazebiT 

gadacemis droiT [46]. 

telemedicinis qselisaTvis dasmuli amocanis gadasaWrelad 

SeiZleba ganvixiloT  Semdegi ori amocana: 

erTi amocana ganvsazRvroT Semdegi saxiT: ganvsazRroT 

blokirebis albaToba da marSrutizatorSi dayovnebis saSualo 

dro, Tu cnobilia mniSvneloba im nakadebisa, romelic Sedis  

yovel marSrutizatorSi momsaxurebisaTvis.  

meore amocana CamovayaliboT Semdegi saxiT: ganvsazRvroT 

maqsimalurad SesaZlebeli mniSvneloba nakadebisa, romelTa 

momsaxurebisas gansaxilvel qselSi uzrunveliyofilia paketTa 

mitanis moTxovnili dasaSvebi saSualo dro. 

pirveli amocanis gadaWra 

qselis gamtarunarinobis SefasebisaTvis, pirvel rigSi, 

saWiroa miviRoT pasuxi Semdeg amocanaze: ganvsazRroT 

blokirebis albaToba da marSrutizatorSi dayovnebis saSualo 

dro. 

mocemuli amocanis gadasaWrelad  yoveli marSrutizatori 

da kavSiris xazi, romelic gamodis misgan, warmovidginoT, 

rogorc gansazRvruli tipis masobrivi momsaxurebis sistemaTa 

(mms) gaerTianeba. amasTan marSrutizatorSi SeiZleba iyos 

gamoyenebuli buferuli damgroveblis organizaciis nebismieri 

struqturaTagani. modelis gamartivebisaTvis vivaraudoT, rom 

yovel marSrutizatorSi gamoiyeneba xelmisawvdomi struqtura. 

damgrovebeli Seicavs buferebis  SezRudul raodenobas, 

damgroveblis yoveli buferi gaTvlilia erTi Setyobinebis 

Senaxvaze [47]. 
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marSrutizatorSi Sedis SetyobinebaTa egreTwodebuli gare 

nakadi (nakadebi, romelic generirebulia mocemuli qselis 

abonentebis mier), da romelic ereva qselis tranzitul (Sida) 

nakadebs. vivaraudoT, rom nakadebi, romlebc Sedis sxvadasxva 

marSrutizatorze  damoukidebelia. aseve vivaraudoT, rom yovel 

damakavSirebel xazze SeiZleba gaiaros (1, 2, . . . , i, . . . , n) arxma; 

amasTan yvela n nakadi aris puasonuri Semosvlis intensiurobiT 

λi. nakadTa ganawilebis gegma gansazRvrulia winaswar da eniWeba  

marSrutis Sesabamisi matriciT (fiqsirebuli marSrutizacia).  

J gamomavali xaziT gadacemis dro ganawilebulia 

eqsponencialuri kanoniT parametriT µ
J 

amgvarad, i marSrutizatorSi Sedis  LLL damoukidebeli 

puasonuri nakadi (L-kavSiris Semomavali xazi i 

marSrutizatoridan) mudmivi intensivobiT λ
l

i 
(l=1,. . .,L). l nakadis 

Setyobinebas emsaxureba Sesabamisi l gamomavali xazi Semosvlis 

rigiTobis mixedviT momsaxurebis xangrZlivobiT I/µ
J
. amasTan, 

Semomavali Setyobineba aiyvaneba momsaxurebaze, Tu i 

marSrutizatoris  damgroveblis Tundac erTi buferi aris 

Tavisufali. Tu yvela buferi dakavebulia, maSin 

marSrutizatori iTvleba dablokilad. am SemTxvevaSi 

momsaxurebaze ayvanili jamuri nakadis intensivoba da 

marSrutizatoris gamtarunarianoba  ganisazRvreba, rogorc 

გამ = შემ 1 − Ρ შეტყ./წ       (2) 

sadac   

λგამ = 	(3) 
aris jamuri nakadis intensivoba, Sesuli momsaxurebaze i 

marSrutizatorSi; Ρ - marSrutizatoris blokirebis albaToba, 

romlis tevadobac Seadgens . 
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marSrutizatoris blokirebis albaToba gansaxilveli 

daSvebebisa da buferuli damgroveblis organizaciis 

xelmisawvdomi sqemisaTvis ganvsazRvroT gamosaxulebiT: P = P G(N )  (4) 

 

sadac Р
0
-aris albaToba imisa, rom sistema carielia: 

P = A 1 − ρ1 − ρ 			(5)		 
 

G(N ) = A ρ (6) 
 = 1(1 − )		(7) 

	- l gamomavali xazis CatvirTva:  ρ =   

yoveli marSrutizatorisa da qselis mTlianad 

gamtarunarianobis gansazRvrisas vivaraudoT, rom l gamomavali 

xazis mier Setyobinebis momsaxurebis procesSi (Sesabamisi mms-

mier) misi asli inaxeba damgrovebelSi manam sanam ar iqneba 

miRebuli dadastureba (qviTari) drois amowurvis Semdeg  Tack an 

drois amowurvamde Tout.  Tu qviTari gadacemul Setyobinebaze 

Sedis drois amowurvamde Tout, maSin buferi Tavisufldeba, Tu 

qviTari ar Sedis, dro Toutki amoiwura, maSin Setyobinebis 

gadacema meordeba. gadacemis gameoreba xdeba qviTris miRebamde. 

Tack da Tout sidideebis dasaSvebi mniSvnelobebi CaiTvleba 

miniWebulad.  

Tu gaviTvaliswinebT zemoT aRniSnul daSvebebsa da imis 

albaTobas, rom L-kavSiris xaziT gadacemul Setyobinebas 

SeiZleba gaaCndes erTi an ramdenime Secdoma (amis albaToba 

ganisazRvreba sididiT ρშეცდომა), saSualo dro  l-mimarTulebis 
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Setyobinebis yofna i marSrutizatorSi, SeiZleba ganisazRvros, 

rogorc:  

 = 11 − + ρშეც. + ρშეც. + { + ρ − ρ }1 − + ρშეც. + ρშეც. 	+ 		(8) 
 

gamosaxulebaSi  (8)		 	–aris blokirebis albaToba mezobeli 

marSrutizatorisa, romelic SeerTebulia gansaxilvel l-
gamomaval xazTan. am pirobebSi nakadis momsaxurebis intensivoba l-gamomaval xazze ganisazRvreba sididiT =  l	 - xazis 

CatvirTva – sididiT ρ = = λ T 	 
amgvarad, vivaraudoT, rom qselis marSrutizatorebi 

warmoadgenen M/M/1 tipis mms gaerTianebas  Νi tevadobis saerTo 

xelmisawvdomi damgrovebliT, romlis blokirebis albaToba 

ganisazRvreba (4) gamosaxulebiT. 

i marSrutizatoris l-mimarTulebis Setyobinebis  

dayovnebis saSualo drois da l saSualo ricxvi ganisazRvreba, 

rogorc: 

  = 	∑ (1 − ) ( )1 − ∑ ( ) 	(9) 
sadac 

( ) = 	(10) 
 					 = გამ. = 1 − 		(11) 

amgvarad, (4) - (11) gamosaxulebebis gamoyenebiT SeiZleba 

ganisazRvros Setyobinebis dayovnebis saSualo mniSvneloba		P  

da blokirebis albaToba qselis  yoveli marSrutizatoris 

gamomaval 	mimarTulebaze im pirobiT, rom: yvela 
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marSrutizatori aris damoukidebeli, cnobilia marSrutebi 

Setyobinebis gadacemis arxebisaTvis, marSrutizatoris 

gamtarunarianoba ganisazRvreba (2) gamosaxulebis Sesabamisad. 

am SemTxvevaSi algoriTmis gamoTvla aris iteraciuli da 

Seicavs Semdeg operaciebs: 

1. ganisazRvros da  mniSvneloba  yvela  i = l, . . . , M,    

sadac M aris marSrutizatorebis ricxvi gansaxilvel 

qselSi im varaudiT, rom  yovel marSrutizatorSi Sedis 

mxolod gare nakadebi marSrutizatoris abonentebisagan. 

2. ganisazRvros da  	mniSvneloba (i = l, . . . , M)  im 

varaudiT, rom yovel marSrutizatorSi Sedis SetyobinebaTa 

rogorc gare, aseve tranzituli nakadebi, romelic  

miRebulia  nakadTa ganawilebis miniWebuli fiqsirebuli 

gegmis Sesabamisad. Sesabamis marSrutizatorSi Sesuli 

tranzituli nakadebis intensivobis gansazRvrisas  

gamoiyeneba mniSvnelobebi, romelic miRebulia wina 

iteraciaSi.  

3.   moxdes 	mniSvnelobs Sedareba yvela i = l, . . . , M, romelic, 

miRebulia  mocemul iteraciaSi, wina iteraciaSi miRebul 

Sesabamis mniSvnelobebTan. Tu es mniSvnelobebi 

gansxvavdebian  araumetes  winaswar miniWebuli εlεsididiT, 

maSin gamoTvlebi unda Sewydes. winaaRmdeg SemTxvevaSi unda 

gameordes 2 operacia. 

 

meore amocanis gadaWra 

 

im gare nakadebis maqsimalurad SesaZlo mniSvnelobebis 

gansazRvris amocanis gadasaWrelad, romlebic avsebs 

gansaxilvel qsels da uzrunvelyofs miniWebul dayovnebis 

saSualo sidides  kavSiris xazze  gadacemisas sawyisidan 

daniSnulebis marSrutizatoramde, warmovidginoT  qselis 
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marSrutizatorebi M/M/1 tipis mms gaerTianebad  SeuzRudavi 

tevadobis saerTo xelmisawvdomi damgrovebliT [48]. 

 amasTan vivaraudoT, rom SetyobinebaTa sigrZes aqvs 

eqsponencialuri ganawileba saSualo mniSvnelobiT b biti; l-

kavSiris xazis gamtarunarianoba  ganisazRvreba sididiT (l) = 

C(l)/b Setyobineba/c, sadac C(l) - aris l-kavSiris xazis tevadoba; 

Setyobinebis dayovnebis saSualo xangrZlivoba ganisazRvreba 

kavSiris xaziT gadacemis xangrZlivobiT. kavSiris yovel xazze 

SeiZleba gaiaros (l, . . . . , n) Setyobinebis gadacemis arxma, 

amasTan Setyobinebis gadacemis  i arxze paketis Sesvla aris 

puasonuri procesi intensivobiT ; sistema ganixileba statikur 

mdgomareobaSi. am varaudebisas, Tu kavSiris l-xazze gaivlis 

Setyobinebis gadacemis arxi (l, . . . . , n)  Semosvlis 

intensivobiT	(	 , ,... ), maSin kavSiris am xaziT gadacemuli 

Setyobinebis saSualo dayovneba toli iqneba  B = 1(μ(l) − ∑ γ 	(12) 
Setyobinebis saerTo saSualo dayovneba Setyobinebis 

gadacemis mTel j- arxze, romelic moicavs kavSiris xazebs (kq, k2, 

... km), am SemTxvevaSi tolia:  

Z = B 	(13) 
Semdeg amocana dadis γi SetyobinebaTa Semosvlis 

maqsimalurad SesaZlo intensivobis gansazRvramde  

SetyobinebaTa gadacemis qselis  yvela arxisTvis, romelic 

uzrunvelyofs  qselSi Setyobinebis dayovnebis moTxovnil 

saSualo mniSvnelobas  kavSiris xazisa da nakadTa ganawilebis 

gegmis miniWebuli tevadobisas, anu qselis gamtarunarianobasa da 

dayovnebis dasaSveb mniSvnelobebs Soris optimaluri 

Tanafardobis miRebamde.  

amasTan, intensivoba nakadisa, romelis Sedis kavSiris l 

xazSi γ (l), tolia jamisa  γi nakadebis intensivobis, SetyobinebaTa 
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gadacemis arxebis (l, . . . . , n), romelic iyenebs kavSiris mocemul 

xazs: 

( ) = 	(14) 
gansaxilveli amocanis gadasawyvetad gamoviyenoT  nakadTa 

ganawilebis fiqsirebuli gegmisas qselis marSrutizatorebis 

mokorespondire wyvilebs Soris kavSiris xazebis tevadobis 

optimaluri ganawilebis meTodi. 

davuSvaT -nakadis intensivoba marSrutizatorebis  i 

wyvils Soris, romelic gamoiyenebs   kavSiris l xazs. maSin i 

wyvili ,,avsebs’’ kavSiris  l xazs, Tu  γi =xi(r(l)), sadac r(l)=(l)– (l)–

kavSiris xazis darCenili gamouyenebeli tevadoba, (l)–nakadTa 

jamuri intensivoba marSrutizatorebis sxva wyvilebs Soris 

(garda i), romelic iyenebs kavSiris l xazs; xi – raRac koeficienti, 

romelic gansazRvravs marSrutizatorebis i wyvilis mier 

kavSiris mocemuli xazis tevadobis gamoyenebas. kavSiris xazi 

iTvleba gadatvirTulad, Tu > ( ) . 
amgvarad, marSrutizatorebis  i wyvili ,,gajerebulia 

(savsea)’’, Tu  kavSiris Tundac erTi xazi, romliTac gaivlis 

SetyobinebaTa gadacemis xazi nakadis momsaxurebisaTvis 

intensivobiT γi, gajerebulia (savsea) da arc erTi araa 

gadatvirTuli. kavSiris xazebis tevadobis tevadobis ganawileba 

iTvleba optimalurad, Tu marSrutizatorebis yvela 

mokorespondento wyvili gajerebulia (savsea). 

imisaTvis, rom Tavidan iqnas acilebuli sididis mkveTri 

zrda, roca (xr(l)) → 0, Semogvaqvs garkveuli zRvari kavSiris 

xazis tevadobis gamoyenebisaTvis. CavTvaloT, rom  γi ar unda 

aRematebodes 0.8μ(l) . 

amgvarad, marSrutizatorebis  i wyvilis gajereba (savseoba) 

ganisazRvreba gamosaxulebiT: 
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= min∈ ( ) ( ) 	 	(15) 
 

sadac l(i)={l1,l2, . . . lm} aris kavSiris mravali xazi, romelzec 

gaivlis SetyobinebaTa gadacemis  i arxi (marSrutizatorebis i 

wyvils Soris nakadis momsaxurebisaTvis). 

gamosaxulebas (15) aseve gaaCnia Caweris sxva formac: 

 =     (16) 

 

radgan  = 1 { ( ) − ( )} = 1 ( ) 
cxadia, rom gamosaxuleba (16) gansazRvravs damokidebulebas 

kavSiris  l xazis gamtarunariaნobasa da Seyovnebis saSualo 

mniSvnelobas Soris. 

iteraciuli procedura im gare nakadebis intensivobis 

gansazRvrisa, romlebic uzrunvelyofen dayovnebis miniWebul 

saSualo mniSvnelobas Setyobinebis gadacemisas  gamomavalidan 

(sawyisidan) daniSnulebis marSrutizatoramde, moicavs Semdeg 

operaciebs: 

1. ganisazRvros tevadobis maqsimaluri dasaSvebi 

mniSvneloba kavSiris γ (l,j) xazisa, romelic SeiZleba 

gamoyenebuli iyos marSrutizatorebis yoveli 

gaujerebuli (ara savse) wyvilis  j-iteraciaze  yvela  

l=l, . . . , LsaerTo, sadac LsaerTo– qselSi  kavSiris xazebis 

saerTo raodenobaa: ( . ) = ( ) − გაჯ.( , ))1 + 	(17) 
sadac, γgajereba(l,j) - jamuri intensivoba nakadebisa 

marSrutizatorebis wyvilebs Soris, romlebic iyenebdnen 

kavSiris  l  xazs da iyo gajerebuli (savse)  j-iteraciamde.      

ξ-marSrutizatorebis wyvilebis raodenoba, romlebic 
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iyenebdnen kavSiris  l  xazs da ar iyo gajerebuli (savse) 

j-iteraciamde. 

2. ganisazRvros 	yvela h= 1, 2, . . . , H (sadac H – 

marSrutizatorebis arasavse wyvilebis ricxvia, rogorc =	 min∈ ( ) ( , )	(18) 
3. ganisazRvros   marSrutizatorebis romeli wyvili 

gadavida gajerebuli (savse) mdgomareobaSi operacia 2 

Sesrulebis Semdeg, anu wyvilebi, romelTaTvisac  =	min / 		(19) 

sadac q=1, . . . , Q - qselSi marSrutizatorebis mimswrafvi 

(gravitating) wyvilis ricxvi (raodenoba). 

4. Sedareba nakadis intensivobis mniSvnelobebis, romelic 

miRebulia j-iteraciaze  mniSvnelobebTan, romelic 

miRebulia wina (j-l)-iteraciaze, anu Semowmdes, aris Tu ara 

marSrutizatorebis Yyvela wyvili gajerebuli (savse). 

 amasTan: 

1. Tu Tundac erTi wyvili marSrutizatorebisa aris 

gaujerebeli, maSin gadavdivarT l operaciis Sesrulebaze. 

2. Tu yvela wyvili marSrutizatorebisa aris gajerebeli, 

maSin davamTavroT muSaoba. 

zemoT aRwerili algoriTmis muSaobis procesSi yoveli 

wyvili marSrutizatorebisa, gajerebuli j-iteraciaze, rCeba  

gajerebuli (j-l)-iteraciazec, amitom  iteraciis ricxvis U≤Q 

Sesrulebis Semdeg gajerebuli iqneba marSrutizatorebis yvela 

mimswrafvi wyvili. 

yovel ganxilul amocanas aqvs damoukidebeli mniSvneloba, 

aseve SesaZlebelia misi gamoyeneba, rogorc erT-erTi etapisa im 

qselis gamtarunarianobis  analizis amocanis gadaWrisas, 

romelic gansazRvrebaSi moicavs gare nakadebis maqsimalurad 
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SesaZlo intensivobas, romelic ajerebs gasaanalizebel qsels 

da uzrunvelyofs Setyobinebis mitanis   dasaSveb sidides 

gadacemisas sawyisidan daniSnulebis marSrutizatoramde, 

gansazRvruli  marSrutizatorSi momsaxurebis xangrZlivobiT 

(droiT) da kavSiris xaziT gadacemis xangrZlivobiT. am 

SemTxvevaSi  gamtarunarianobis gansazRvris algoriTmi qselisa 

fiqsirebuli marSrutizaciiT  Sedgeba gaangariSebis Semdegi 

etapebisagan [49]: 

I. intensivobis gansazRvra   gare nakadebisa, romelic 

ajerebs  gasaanalizebel qsels da uzrunvelyofs 

dayovnebis miniWebul saSualo mniSvnelobas Setyobinebis 

gadacemisas  sawyisidan daniSnulebis marSrutizatoramde  

im pirobiT, rom  buferuli damgrovebeli  yovel 

marSrutizatorSi aris SeuzRudavi, dayovnebis saSualo 

mniSvneloba ki ganisazRvreba mxolod kavSiris xazebiT  

gadacemis droiT (xangrZlivobiT).  analizis am etapze 

sruldeba (tardeba)  operacia 1-4 algoriTmisa, romelic 

gamoyenebuli iyo meore amocanis gadasaWrelad. 

Mmocemuli etapis Sesrulebis Semdeg  viRebT 

mniSvnelobas nakadisa, romelic gadaicema  gansaxilveli 

qselis marSrutizatorebis yvela mimswrafvi (gravitating) 
wyvils Soris. 

II. gansazRvra marSrutizatorebis blokirebis albaTobisa 

da dayovnebis saSualo mniSvnelobebisa, romelic 

ganisazRvreba marSrutizatorSi momsaxurebis droiT, 

warmoqmnili  nakadebis gadacemisas, miRebuli  analizis I 

etapze, Ni marSrutizatorebSi buferuli 

damgrovebleblebis moculobis miniWebuli SezRudvisas.  

analizis es etapi sruldeba im algoriTmis Sesabamisad, 

romelic gamoyenebuli iyo  pirveli amocanis 

gadawyvetisas. 
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III. gansazRvra dayovnebis jamuri saSualo mniSvnelobisa 

Setyobinebis gadacemis yovel arxze - Z, (yvela r = l, . . . , 

R, sadac R-qselSi Setyobinebis gadacemis arxebis ricxvi), 

romelic Seicavs Sesabamis marSrutizatorebSi 

Setyobinebis momsaxurebis saSualo dros da  gadacemis 

saSualo dros kavSiris xazebiT, romelzec gadis 

Setyobinebis gadacemis mocemuli arxi. 

IV. miRebuli  Z  mniSvnelobebis  Sedareba qseliT Setyobinebis 

mitanis saSualo drois dasaSveb mniSvnelobebTan		D	დას. 
Tu ≤ 		D	დას

Σ 	( = 1,… , ), maSin vasrulebT qselis 

analizs. Tu Tundac erTi mniSvneloba > 		D	დას.Σ
 maSin 

vubrundebiT analizis I etaps da vamcirebT kavSiris 

xazebiT dayovnebis saSualo sididis Sesabamis  dasaSveb 

mniSvnelobas - Ddas. 

 

4.3  videokonferenciisaTvis Tanamgzavruli qselis 

gamoyeneba 

 

Tanamgzavruli qselis struqturuli sqema SeiZleba 

warmovadginoT Semdegi saxiT: nax.19. abonentebi uerTdebian 

Tanamgzavrul kavSirs dedamiwaze ganlagebuli Tanamgzavruli 

sadgurebis (M sadgurebis) gansazrvruli raodenobis meSveobiT, 

romlebic KkavSirs axorcieleben Tanamgzavruli 

retlanslatoris saSualebiT C standartuli arxebis saerTo 

moculobiT arxebis komutaciis sistemis mixedviT. 

i sadgurs gaaCnia Ni  erTgvarovani abonentebi, yoveli maTgani 

Tavisufal mdgomareobaSi axdens  generirebas Setyobinebisa 

intensivobiT εi ,ise, rom ni arsebobisas  Setyobineba i - sistemaSi λ (n ) = (N − n )ε .  
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nax.19. Tanamgzavruli kavSiris sistemebis sqema 

 

SetyobinebaTa sigrZe damoukidebelia da aqvs 

eqsponencialuri ganawileba saSualod 1/µ
i
. amasTan, yoveli 

Setyobineba  momsaxurebis mTeli drois ganmavlobaSi moixmars  

erTdroulad gi  standartul arxebs, = 1, . 
 retransliatoris C arxebidan  i sadgurisaTvis SeiZleba 

gamoyofili iyos  individualuri zona ai  Setyobinebaze, 

romelic moicavs bi=aigi  arxebs, a,b da c:=C-b, arxebi Sedis, 

Sesabamisad individualur da yvela sadgurisaTvis saerTo 

pulSi. saerTo pulSi i sadgurisaTvis SeiZleba dadgenili iyos 

maqsimaluri zRvari  ri gi  arxebisa  ri-Setyobinebaze, sadac  

r g ≤ c, i = 1,M, r g ≥ c	(20) 
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Tu yvela arxi, xelmisawvdomadi i sadgurisaTvis, aris 

dakavebuli, maSin  kvlav Semosuli I Setyobineba ikargeba. 

SeniSvna: aq faqtiurad ganixileba mxolod gamomavali kavSiris 

SemTxveva, roca danakargi mimRebi sadguris SezRudvis gamo 

SeiZleba mxedvelobaSi ar miviRoT. 

Nnax.20. aris ilustracia mms 〈 , 〉, sadac S - aris 

struqtura da U - algoriTmi, romelic aris modeli 

Tanamgzavruli retranslatoris tevadobis ganawilebis zogadi 

sqemisa. amasTan γ (n ) = n g ,	 da μ (n ) = n μ   aris Sesabamisad  

swrafqmedeba mms, romelic amoqmedebulia i-SetyobinebisaTvis, da 

maTi momsaxurebis jamuri intensivoba, roca maTi ricxvi mms-Si 

tolia ni .  C da g  fiqsirebiT da a da r parametrebis 

mniSvnelobebis varirebiT, SeiZleba mms-dan (S2,U5) miviRoT mms 

(S2,Uu), u=1,4.   a, r parametrebis piroba  (S2,Uu)-Tvis  da sivrcisTvis 

, u=1,5 , romelic Seesabameba markovis procesebs moyvanilia 1 

cxrilSi, kavSiri Yyvela mms-s Soris aris iseTi xasiaTis, 

rogorc nax.21-ze. 

  

nax.20. Tanamgzavruli retransliatoris moculobis 

ganawilebis modeli  
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amasTan, mTelricxvulobis moTxovnebidan gamomdinare 

Semodis simbolo |_x_| - mTeli nawili ricxvisa  x ≥ 0 , piroba gi ≥ 1 

iZulebuls gvxdis zogierT SemTxvevaSi SevcvaloT toloba 

utolobiT (magaliTad b.≤C). Tu vivaraudebT, rom g=1, b=a, C=R, c=r, 

SevinarCunebiT a,r parametrebs da SevcvliT g>1 pirobiT 

gamowveuli utolobas  tolobiT,  (S2,Uu) sqemis nacvlad viRebT,  

(S1,Uu), u=1,5  sqemas. 

 

nax.21. masobrivi momsaxurebis sistemebs Soris kavSiri 

 

cxr.1.-Si moyvanilia sqemis ZiriTadi tipebi, romlebiTac 

SeiZleba moewyos Tanamgzavruli sistemebis modeli.   
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cxrili 1. Tanamgzavruli sistemebis kavSiris piroba  〈S , U 〉 
da sivrce D  mdgomareobisaTvis 	
 

 
u 
 

〈S , U 〉  D  

 

1 

 

2 

 

3 

 

 

 

4 

 

 

5 

 

 

 

 
c=0, b≤C 
 

 = ;	 = 	 	 , = 1,  

 = ;	 = 	 	 , = 1,  

 
 
 
0<b<C, 0<c<C 
 
 
0<b<C, 0<c<C; = 	 	 , = 1,  

≥  

 

 { = ( , … , ); 0 ≤ ≤ } 
 { : ≥ 0, ≤=1 }	 
 { : 0 ≤ ≤ , ≤=1 } 
 { : ≥ 0, ( − ) ≤=1 } 
 
 { : 0 ≤ ≤ + , ( − ) ≤=1 } 
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 4.4 masobrivi momsaxurebis sistemebi 

 

masobrivi momsaxurebis sistema (mms) ewodeba sistemas, 

romlis funqcionirebis process warmoadgens momsaxureba. 

momsaxurebis obieqts ewodeba moTxovna an SekveTa. momsaxurebis 

sistemis grafikuli gamosaxulebas aaqvs Semdegi saxe (nax.22.): 

 

nax.22. momsaxurebis sistemis grafikuli gamosaxuleba 

 

mms procesi moicavs Semdeg etapebs: 

_ moTxovnis mosvla; 

_ dayovneb rigSi (aucileblobis SemTxvevaSi); 

_ mowyobilobaSi momsaxureba; 

_ moTxovnis gasva sistemidan. 

nebismieri sistemis Seswavla maT Soris mms gulisxmobs mis 

formalizebas (aRweras) anu sistemis parametrebis gansazRvras, 

romlebic aucilebelia da sakmarisi misi funqcionirebis 

analizisaTvis. 

nebismieri mms-is formalizaciisaTvis saWiroa aRiweros: 

1. sistemaSi SekveTis Sesvlis procesi; 

2. sistemaSi SekveTis momsaxurebis procesi; 

3. momsaxurebis disciplina. 

masobrivi momsaxurebis Teoriis Seswavlis sagans 

warmoadgens Setyobinebebis nakadebis damuSavebis procesebi, 

romlebic modian masobrivi momaxurebis sistemaSi (mms), ufro 

zustad ki maTi raodenobrivi maxasiaTeblebi.  
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mms-is magaliTad SeiZleba ganvixiloT satelefono 

sadgurebi, lokaluri da globaluri gamoTvliTi qselebi da 

a.S.  

Teoriis fuZemdebelia danieli maTematikosi a.k. erlangi, 

romlis Semdegac am Teoriis ganviTareba moxda sxva mecnierebis 

naSromebSi. 

mms-is maTematikuri modeli moicavs oTx ZiriTad elements: 

mosuli Setyobinebebis nakads, momsaxurebis sistemas, xarisxis 

maxasiaTeblebs da momsaxurebis disciplinas. 

Setyobinebebis nakadSi igulisxmeba informacia gamoZaxebebis 

nakadis modeli (moTxovna-SeerTebaze) ganawilebas, 

Setyobinebebis momsaxurebis xangrZlivobas mimRebisa da 

gadamcemi Setyobinebebis misamarTebis raodenoba da agreTe 

Setyobinebebis gadacemis tipi analoguri an diskrtulia.  

momsaxurebis sistema xasiaTdeba gamarTvis struqturiT da 

parametrebis nakrebiT. momsaxurebis disciplina gulisxmobs  

momsaxurebis meTods (aSkara dakargva, lodini, gameoreba an 

kombinireba), momsaxurebis rigiToba (mimdevrobiTi rigi, 

SemTxveviTi wesrigi an prioritetuli) da agreTve sxva 

informacia, romelic axasiaTebs Setyobinebebis nakads 

zemoqmedebis sistemis momsaxurebaze. momsaxurebis xarisxs 

miekuTvnebian: Setyobinebebis aSkara an pirobiTi dakargvis 

albaToba, Setyobinebebis dayovnebis saSualo dro, rigis 

saSualo sigrZe, mosuli gamoZaxebis dakargvis albaToba, 

momsaxxure datvirTvis intensiuroba. 

mms-is gamokvlevisas SeiZleba gadawyvetili iqnas: 

1. mms-is analizis amocanebi _ momsaxurebis xarisxis 

gansazRvra, romelic damokidebuli iqneba Semosuli 

Setyobinebebis nakadis parametrebze da Tvisebebze. 

momsaxurebis sistemebis parametrebze da struqturaze. 

2. parametruli sinTezis amocanebi _ momsaxurebis sistemebis 

parametrebis gansazRvra mocemul struqturaSi 
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Setyobinebebis nakadis parametrebis da Tvisebebis 

damokidebulebiT, momsaxurebis xarisxi da disciplinebi.  

3. sistemis struqturis sinTezis amocanebi misi parametrebis 

optimizaciasTan. am SemTxvevaSi imisaTvis, rom mocemul 

nakadebSi disciplina da momsaxurebis xarisxis Rirebuleba 

iyos minimaluri, gamoZaxebebis danakargebic minimaluri 

unda iyos.  

masobrivi momsaxurebis Teoriis maTematikuri aparati 

eyrdnoba fardobiTobis Teorias, kombinatorikas da maTematikur 

statistikas. maTematikuri statistikis meTodebi gamoiyeneba 

monacemebis damuSavebaSi, Setyobinebebis nakadebis da 

momsaxurebis xarisxis maCveneblebis gasazomad realur 

sistemaSi, agreTve aseTi sistemebis modelirebaSi el. 

gamomTvlel manqanebSi. konkretuli amocanebis gadasawyvetad 

agreTve gamoiyeneba maTematikis sxva nawilebic. magaliTad, 

xazobrivi algebra, diferencialuri da integraluri aRricxava, 

grafebis Teoria da sistemuri analizi. 

ZiriTad instrumentad masobrivi momsaxurebis Teoriis (mmT) 

gamosakvlevad gamoiyeneba fardobiTi mdgomareobis gantolebebi, 

romlebic dafuZnebulni arian statistikuri wonasworobis 

principze. momsaxurebis sistemebisaTvis Semodis mdgomareobis 

cneba. yvelaze martiv SemTxvevaSi sistemis mdgomareoba 

xasiaTdeba erTi SemTxveviTi cvladiT, magaliTad, dakavebuli 

xazebis ricxviT. 

Semdegi gamoZaxebisas an Setyobinebis momsaxurebis 

dasrulebisas an muSaobis fazis cvlilebisas sistema cvlis 

Tavis mdgomareobas. erTi mdgomareobidan meore mdgomareobaSi 

gadasvlis intensivoba Cveulebriv, cnobilia gamoZaxebebis 

nakadis Tvisebebze dayrdnobiT. es saSualebas iZleva aewyos 

mdgomareobis ganTavsebis grafa da Sedges gantolebebis sistema, 

romlebic daakavSirebs erTmaneTTan damakavSirebeli 

mdgomareobebis albaTobas. sistema SeiZleba Sesruldes 



109 
 

analitikuri an ricxviTi meTodiT. analitikuri meTodis 

magaliTia erlangis, engsetis, bernulis, puasonis ganawilebebi. 

analitikuri gadawyvetis ar arsebobisas rig SemTxvevebSi 

SesaZlebelia aigos gamoTvliTi algoriTmi. 

ufro universalurs, amocanisaTvis moxerxebuls 

warmoadgens statikuri modelirebis meTodi. momsaxurebis 

procesis maTematikuri modeli am SemTxvevaSi xorcieldeba, 

rogorc el. gamomTvleli manqanis programa. modelireba 

saSualebas gvaZlevs miviRoT momsaxurebis xarisxis 

maxasiaTeblebi konkretuli nakadis parametrebisaTvis da 

mocemuli momsaxurebis disciplinebisaTvis. 

modelirebis Sedegebi gamoiyeneba im hipoTezebis da 

daSvebebis Sesamowmeblad, romlebic miRebulia empiriuli 

koeficientebiT. modelirebisas miiReben xarisxis momsaxurebis 

maxasiaTeblebis miaxloebiT Sefasebas. Tumca drois gazrdis 

xarjze da agreTve specialuri modelirebis meTodebis 

gamoyenebiT miiRweva saWiro sizuste.  

masobrivi momsaxurebis Teoriis ZiriTad amocanas 

warmoadgens optimaluri raodenobrivi damokidebulebis dadgena 

moTxovnebis Semaval nakads, momsaxure saSualebebsa da 

moTxovnebis gamomaval nakadebs Soris. am amocanis erT-erTi 

ZiriTadi Tavisebureba isaa, rom maTSi mimdinare movlenebi 

SemTxveviT xasiaTs atarebs. kerZod, moTxovnaTa Semavali nakadi 

aris SemTxveviTi sidide. momsaxurebis droc agreTve SemTxveviT 

sidides warmoadgens da gamomdinare aqedan, gamomavali nakadic 

SemTxveviT xasiaTs atarebs. 

masobrivi momsaxurebis sistemis ZiriTad komponentebs 

warmoadgens Semavali nakadi, rigi, momsaxurebis saSualebebi da 

gamomavali nakadi. 

Semavali nakadi Sedgeba moTxovnebisgan, romlebic Sedis 

mms-Si momsaxurebisaTvis. moTxovna aris mimarTva momsaxurebis 

moTxovnilebaTa dasakmayofileblad. rigs Seadgens moTxovnebi, 

romlebic imyofeba mms-Si da elodeba momsaxurebis dawyebas. 
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gamomavali nakadi – moTxovnebi, romlebic tovebs sistemas, 

rogorc momsaxurebis Sedegad, aseve momsaxurebis gareSe. mms-Si 

mimdinare procesebi ganisazRvreba SemTxveviTi faqtorebiT. aseT 

procesebs ewodebaT SemTxveviTi. sistemas axasiaTebs 

dinamikurobis Tviseba, romlis Tanaxmadac igi icvleba drois 

mixedviT, e.i. gadadis erTi mdgomarobidan meoreSi. Tu es 

gadasvlebi SemTxveviT xasiaTs atarebs, maSin sistemaSi 

xorcieldeba SemTxveviTi procesi.         

   Tu sistemis momavali mdgomareobis albaToba 

damokidebulia mxolod awymo mdgomareobaze (wina 

mdgomareobisgan damoukideblad), maSin maT markovis procesebs 

uwodeben. markovis SemTxveviT process ewodeba procesi 

diskretuli mdgomareobebiT, Tu sistemis gadasvla erTi 

mdgomareobidan meoreSi xorcieldeba drois diskretul 

momentebSi, e.i. naxtomebiT. markovis SemTxveviTi procesebi 

ganixileba agreTve uwyveti mdgomareobebisaTvis. am sistemaSi 

erTi mdgomareobidan meoreSi gadasvla xdeba mwyobrad. 

SemTxveviTi procesi SeiZleba warmovadginoT grafis saxiT 

(nax.23.), romlis mwvervalebi asaxavs mdgomareobebs, xolo 

rkalebi erTi mdgomareobidan meoreSi gadasvlebs. -iT 

aRniSnulia sistemis -uri mdgomareoba.  

 

 

nax.23. sistemis mdgomareobis grafi 

S1

S2

S4 S7

S6

S5

S3
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Tu sistemis erTi mdgomarobidan meoreSi gadasvla xdeba 

drois mkacrad gansazRvrul momentebSi, maSin aseTi SemTxveviTi 

procesebi warmoadgens procesebs diskretuli droiT.   

Tu sistemis erTi mdgomarobidan meoreSi gadasvla xdeba 

drois SemTxveviT momentebSi, maSin aseTi procesebi warmoadgens 

procesebs uwyveti droiT.   

markovis SemTxveviTi procesebi diskretuli mdgomareobiTa 

da droiT, SeiZleba warmodgenil iqnas , , … , , … ,  

mdgomareobaTa mimdevrobis saxiT: → → → → → →  

zogad SemTxvevaSi mimdevroba SeiZleba iyos nebismieri, e.i. 

sistemis gadasvlebi SeiZleba ganxorcieldes nebismier 

mdgomareobaSi, maT Soris iseTSic, romelSic imyofeba sistema. 

sistemebSi diskretuli mdgomareobiT erTi mdgomareobidan 

meoreSi gadasvlebi xorcieldeba naxtomebiT, bijebiT. Tu 

yoveli bijisTvis nebismieri mdgomareobidan mdgomareobaSi 

gadasvlis albaToba ar aris damokidebuli imaze, Tu rogor 

mivida sistema mdgomareobaSi, maSin aseT mimdevrobas ewodeba 

markovis jaWvi. 

markovis jaWvis analizis dros, TiToeuli gadasvlisas 

naCvenebi unda iyos nakadis intensiuroba, romelsac sistema 

gadahyavs 	mdgomareobidan –Si. intensiurobas Cveulebriv 

miuTiTeben mdgomareobebis grafis rkalebze (nax.24.). 

 

 

nax.24. markovis SemTxveviTi procesi diskretuli 

mdgomareobebiT 

 

Si S j
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vTqvaT, ( )aris albaToba imisa, rom t drois momentSi 

sistema imyofeba 	mdgomareobaSi. markovis procesis 

mdgomareobaTa grafis meSveobiT SesaZlebelia ganisazRvros ( ), ( ), … , ( ), … , ( ) mdgomareobis albaTobebi 

kolmogorovis gantolebebis Tanaxmad. ganvixiloT am 

gantolebebis agebis principebi mdgomareobaTa grafis magaliTze 

(nax.25.). mocemuli grafis mdgomareobaTa albaTobebi avRniSnoT ( ), ( ), ( ). 

 

nax.25. sistemis mdgomareobis cvlileba ∆  ganmavlobaSi 

 

pirvel rigSi ganvsazRvroT ( ). amisaTvis t-s mivceT ∆  

nazrdi. Semdeg ganvsazRvroT ( + ∆ ) albaToba imisa, rom + ∆   

momentSi sistema iqneba  mdgomarobaSi. es SeiZleba 

ganxorcieldes 2 xerxiT: 

1. t drois momentSi sistema imyofeba  mdgomarobaSi da ∆  

drois ganmavlobaSi ar gamovida am mdgomareobidan; 

2. t drois momentSi sistema imyofeba  mdgomarobaSi da ∆  

drois ganmavlobaSi gadavida  mdgomarobaSi; 

 albaToba imisa, rom t drois momentSi sistema imyofeba  

mdgomarobaSi da ∆  drois ganmavlobaSi ar gamovida am 

mdgomareobidan tolia ori albaTobis namravlisa. pirveli 

Tanamamravli ( ) aris albaToba imisa, rom t drois momentSi 

sistema imyofeba  mdgomarobaSi, xolo meore Tanamamravli (∆ ) aris pirobiTi albaToba imisa, rom ∆  drois ganmavlobaSi 

S1

S2 S3
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sistema ar gadava  mdgomarobaSi im pirobiT, rom ∆  momentamde 

sistema imyofeba  mdgomareobaSi. es pirobiTi albaToba 

ganisazRvreba Semdegnairad. SemTxveviTi procesebis Teoriidan 

cnobilia, rom lim∆ → (∆ )∆ =  (21) 

sadac (∆ )	pirobiTi albaTobaa imisa, rom ∆  drois 

ganmavlobaSi sistema  mdgomareobidan gadava  mdgomarobaSi, 

im pirobiT, rom ∆  drois momentamde sistema imyofeboda  

mdgomareobaSi.  

(21) -dan SegviZlia davweroT, rom (∆ ) = ∆ + (∆ ), 
sadac (∆ ) usasrulod mcire sididea ufro maRali xarisxis, 

vidre (∆ ).	 mocemuli magaliTisaTvis:  (∆ ) = ∆ + (∆ ), (22) 
xolo saZiebeli pirobiTi albaToba tolia: 1 − (∆ ) = 1 − ∆ , (23)	 
sizustiT usasrulo mcire (∆ )-mde. 
meore SemTxvevaSi albaToba imisa, rom sistema  drois momentSi 

imyofeboda  mdgomareobaSi da  ∆  drois monakveTSi gadavida 

 mdgomarobaSi, aseve ganisazRvreba ( ) 	 ∙ (∆ ) namravliT, 

sadac (∆ ) _gadasvlis pirobiTi albaTobaa  mdgomareobidan 

 mdgomareobaSi. (∆ ) albaToba ganisazRvreba Semdegnairad: (∆ ) = ∙ ∆  (24) 

amis Semdeg, ( + ∆ )  albaTobas ganvsazRvravT, rogorc 1 da 2 

movlenebis albaTobaTa jams (radganac es movlenebi 

araTavsebadia): ( + ∆ ) = ( )(1 − ∆ ) + ( ) ∆ ) (25) 

mocemul gamosaxulebaSi ( )gadavitanoT tolobis marcxena 

mxares da orive mxare gavyoT ∆ -ze, miviRebT: ( + ∆ ) − ( )∆ = ( ) + ( )			(26) 
mocemul gantolebaSi gadavideT zRvarze, roca ∆ → 0 
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lim∆ → ( + ∆ ) − ( )∆ = ( ) + ( )	(27) 
aqedan miRebT, rom ( ) = ( ) + ( )			(28) 
diferencialuri gantolebebi danarCeni mdgomareobebisTvis 

ganiszRvreba analogiurad. sabolood miviRebT diferencialur 

gantolebaTa sistemas: ( ) = ( ) + ( )( ) = ( ) + ( )( ) = −( + ) ( ) 										(29) 
mocemuli sistema warmoadgens kolmogorovis gantolebaTa 

sistemas. ( )albaTobis gansazRvrisaTvis aucilebelia 

movaxdinoT mocemuli sistemis integrireba, risTvisac 

aucilebelia mivceT mas sawyisi pirobebi, romlebic Cveulebriv 

ganisazRvreba S sistemis sawyisi mdgomareobiT. magaliTad, Tu S 

sistemisaTvis miviRebT, rom sawyis momentSi is imyofeboda S2 

mdgomareobaSi, maSin sawyisi pirobebi iqneba: = 0, = 0, =1, = 0.    
zogad SemTxvevaSi kolmogorovis gantolebaTa sistema 

SeiZleba aigos gansazRvruli wesis gamoyenebiT saanalizo 

procesis mdgomareobebis grafis arsebobis SemTxvevaSi. 

moviyvanoT es wesi. TiToeuli Si mdgomareobisaTvis 

ganisazRvreba am mdgomareobis albaTobis warmoebuli da 

Caiwereba gantolebis marcxena mxareSi. marjvena nawilis wevrTa 

raodenoba ganisazRvreba rkalebis raodenobiT, romlebic 

dakavSirebulia S mdgomareobis Sesaxeb grafis mwvervalTan. 

amasTan, gantolebis marjvena mxaris nebismieri wevri 

ganisazRvreba rkalze naCvenebi gadasvlis intensiurobis 

namravliT im mdgomareobis albaTobaze, saidanac gamodis rkali. 

Tu rkali gamodis mwvervalidan, maSin misi Sesabamisi wevri 
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gantolebaSi iqneba minus niSniT. Tu rkali Sedis mwvervalSi, 

maSin plius niSniT. 

markovis jaWvs xSirad gamosaxaven “gaqrobisa da 

gamravlebis” procesis saxiT. grafs _ “gaqroba da gamravleba” 

aqvs Semdegi saxe (nax.26.):     

 

 

 

nax.26. “gaqrobisa da gamravlebis” procesis grafi 

 

mocemul grafSi nebismieri Si mdgomareoba, garda kidura S1 

da Sn mdgomareobebisa, dakavSirebulia or mezobel 

mdgomareobasTan, e.i. Si mdgomareobidan SeiZleba gadasvla 

mxolod Si-1 da Si+1 mdgomareobebSi. kidura S1 mdgomareobidan 

gadasvla SeiZleba mxolod S2 mdgomareobaSi, xolo kidura Sn 

mdgomareobidan _ mxolod Sn-1 mdgomareobaSi.   

“gaqrobis da gamravlebis” procesis mdgomareobaTa 

albaTobebisaTvis kolmogorovis gantolebaTa sistema SeiZleba 

Caiweros zemoT moyvanili wesis mixedviT. 

mms-is gamokvleva iwyeba moTxovnaTa Semavali nakadis 

SeswavliT. SemoviRoT X(t) funqcia, romelis axasiaTebs 

moTxovnaTa Semaval nakads da gansazRvravs moTxovnaTa 

raodenobas 0,t drois ganmavlobaSi. drois am SualedSi mms-Si 

SeiZleba Sevides 1,2 an zogadad K moTxovna, magram SeiZleba isec 

moxdes, rom saerTod arc erTi moTxovna ar Sevides. aqedan 

gamomdinareobs, rom Semavali nakadi warmoadgens SemTxveviT 

sidides. amitom X(t) funqciac, romelic asaxavs moTxovnaTa 

Sesvlis process mms-Si, agreTve SemTxveviTi sididea. igi 

Rebulobs mxolod mTel mniSvnelobebs. 

S1 S2 Si Sn-1 Sn
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moTxovnaTa nakadi, romelic Sedis mms-Si, zogadad SeiZleba 

ganawildes nebismieri kanonis mixedviT. amasTan, masobrivi 

momsaxurebis klasikur TeoriaSi ZiriTadad gamoiyeneba 

umartivesi nakadi, radganac iTvleba, rom aseTi nakadis 

arsebobis SemTxvevaSi mms muSaobs uaRresad mZime pirobebSi. 

nakads ewodeba umartivesi, Tu mas gaaCnia stacionarulobis, 

ordinalurobisa da momdevno Sedegis uqonlobis Tvisebebi. 

qvemoT ganvixilav am Tvisebebs. 

Tu sistemaSi moTxovnaTa Sesvlis albaToba ti, tj drois 

momentSi damokidebulia am monakveTis sidideze da ar aris 

damokidebuli drois aTvlis dasawyisze, maSin nakadis am 

Tvisebas ewodeba stacionaluroba. es Tviseba saSualebas iZleva 

ganvsazRvroT nakadis maxasiaTeblebi drois nebismier momentSi, 

e.i. Tu nakadi gamikvleulia romeliRac (ti, tj) drois SualedSi, 

maSin saWiro aRar aris misi gamokvleva sxva (ti+p, tj+n) SualedebSi.  

Tu moTxovnaTa raodenoba, romelic Sesulia  mms-Si t drois 

momentis Semdeg, ar aris damokidebuli t drois momentamde 

Sesuli moTxovnebis raodenobaze, maSin nakadis aseT Tvisebas 

ewodeba momdevno Sedegis uqonloba. 

Tu t drois momentSi mms-Si Sedis araumetes erTi 

moTxovnisa an ori, an meti moTxovnis Sesvlis albaToba 0-is 

tolia, maSin am Tvisebas ewodeba ordinaruloba. 

umartivesi nakadi ganawilebulia puasonis kanoniT da aqvs 

Semdegi saxe: ( ) = ( )! 		(30) 
sadac ( )	aris t drois momentSi k raodenobis moTxovnaTa 

Sesvlis albaToba; k-moTxovnaTa raodenoba; t-mimdinare dro; −nakadis parametria (nakadis intensiuroba an mms-Si Semavali 

moTxovnaTa raodenobaa drois erTeulSi). puasonis nakadisaTvis, 

mms-Si drois erTeulSi Semosuli moTxovnaTa ricxvis 
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maTematikuri molodini an saSualo mniSvneloba ( ) tolia 

nakadis  intensiurobisa: ( ) = 	(31) 
mms�is praqtikuli amocanebis amoxsnis dros, pirvel rigSi 

aucilebelia davadginoT, Tu ra kanoniT aris ganawilebuli 

moTxovnaTa Semavali nakadi. amisaTvis saWiroa vawarmooT 

dakvirveba realur Semaval nakadze. amasTan, dakvirvebis mTeli 

dro unda davyoT gansazRvrul  intervalebad saboloo 

wertilebiT 	, , sadac = (1, ), xolo  intervalTa saerTo 

ricxvia. 

dakvirvebis statistikuri monacemebi saSualebas iZleva 

agreTve ganisazRvros M ( ) maTematikuri molodini moTxovnaTa 

ricxvisa: ( ) = ∑∑ 					(32) 
sadac  moTxovnaTa ricxvia i-ur intervalSi.  

puasonis nakadisaTvis moTxovnaTa ricxvis maTematikuri 

molodini drois erTeulSi tolia nakadis  intensiurobisa, 	( ) = . amitom -s napovni mniSvnelobis safuZvelze 

ganisazRvreba albaTobebis Teoriuli mniSvnelobebi, romlebic 

ganawilebulia puasonis kanoniT: = ! 			(33) 
mms-is erT-erT ZiriTad maxasiaTebels, Semaval nakadTan 

erTad, warmoadgens momsaxurebis dro, romelic ixarjeba erTi 

momsaxurebis xelsawyoTi erTi moTxovnis momsaxurebaze. amasTan 

iTvleba, rom momsaxurebis dro Tu amoiwura, maSin moTxovna 

tovebs mms-s momsaxurebuli. momsaxurebis dro warmoadgens 

SemTxveviT sidides. jer erTi, momsaxure xelsawyoebi 

araerTgvarovania, maT gaaCniaT sxvadasxva saeqspluatacio 

maxasiaTeblebi. meorec, TviT moTxovnebic ar aris erTgvarovani. 

momsaxurebis drois aRsawerad aucilebelia ganawilebis kanonis 

gamoyeneba. aRvniSnoT ( მომს. < )	albaToba imisa, rom 
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momsaxurebis dro მომს. naklebia winaswar mocemul t droze, maSin 

funqcia ( ) = ( მომს. < )Fwarmoadgens momsaxurebis drois 

ganawilebis kanons. masobrivi momsaxurebis klasikur TeoriaSi 

miRebulia, rom momsaxurebis dro ganawilebulia maCvenebliani 

kanoniT: ( ) = 1 − 			(34) 
sadac  _ momsaxurebis parametria. is ganisazRvreba, rogorc  = 1

მ̅ომს. 			(35) 
sadac მ̅ომს. _ moTxovnis momsaxurebis saSualo droa, -s 

ukumniSvneloba warmoadgens momsaxurebis drois maTematikur 

molodins ( ): ( ) = 1			(36) 
sadac  _ momsaxurebis intensiurobaa. 

mms-is klasifikacia ZiriTadad xorcieldeba moTxovnis 

qcevis mixedviT, romelic Sedis mms-Si im momentSi, rodesac 

yvela momsaxure xelsawyo dakavebulia. Tu amasTan, 

moTxovnileba ar elodeba romelime momsaxurebis xelsawyos 

ganTavisuflebas da tovebs sistemas momsaxurebis gareSe, maSin 

aseT mms-ebs ewodeba mms danakargebiT an uaris TqmiT. xolo aseT 

moTxovnebs xSirad uwodeben `mouTmenel klientebs~. Tu 

moTxovnebis sistemaSi Sesvlis dros yvela momsaxurebis 

xelsawyo dakavebulia, magram amasTan moTxovna ar tovebs 

sistemas da elodeba romeliRac momsaxurebis xelsawyos 

ganTavisuflebas, maSin mms-s ewodeba mms rigebiT, an mms 

molodiniT, an mms udanakargod. mms-is funqcionirebis 

Sesafaseblad SemoRebulia specialuri efeqturobis kriteriumi. 

mms-is uaris TqmiT daxasiaTebis erT-erT ZiriTad kriteriumad 

iTvleba moTxovnis momsaxurebaze uaris Tqmis albaToba. es 

kriteriumi axasiaTebs mms-is gamtarunarianobas. mms-is 

uaris TqmiT funqcionirebis Sesafaseblad gamoiyeneba agreTve 

efeqturobis iseTi kriteriumi, rogoricaa momsaxurebis 
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xelsawyoTa saSualo ricxvi, romlebic dakavebulia moTxovnaTa 

momsaxurebiT.  

mms-is lodiniT funqcionirebis Sesafaseblad gamoyenebulia 

Semdegi kriteriumebi: rigis sigrZe, Tavisufali momsaxure 

xelsawyoebis ricxvi. rigis sigrZe SemTxveviTi sididea, igi 

ganisazRvreba im moTxovnebis saSualo ricxviT, romlebic 

elodeba momsaxurebis dawyebas. misi meSveobiT SesaZlebelia 

SevafasoT moTxovnaTa mocdenis  xarisxi. Tavisufali 

momsaxurebis xelsawyoTa ricxvi axasiaTebs mms-is datvirTvis 

xarisxs. 

 

 

 4.5 M/M/1 sistemis SesaZleblobebi telemedicinis 

qselisaTvis 

 

gamokvlevebis Sedegad dadginda, rom markovis procesebi 

TamaSobs fundamentur rols masobrivi momsaxurebis sistemebis 

kvlevisas. markovis procesebis ZiriTadi Sedegebis analizze 

dayrdnobiT gairkva, rom misi erT-erTi kerZo SemTxvevaa 

gamravlebisa da gaqrobis procesi.  

sistemis stacionalur reJimSi muSaobis erT-erTi pirobaa 

Semavali da gamavali nakadi iyos Tanabari, am principis 

gaTvaliswinebiT arsebobs klasikuri M/M/1 saxis sistema, 

romelsac gamravlebisa da gaqrobis sistemas uwodeben. 

gamravlebisa da gaqrobis process aaqvs metad mniSvnelovani 

Tviseba: drois is Sualedi, romel momentSic xdeba gamravleba 

da drois SualedSi, romel momentSic xdeba gaqroba (rodesac 

sistema ar aris Tavisufali da ver Rebulobs moTxovnebs) 

aRiwereba ganawilebis maCvenebliani kanoniT (es miuTiTebs imas, 

rom procesi aris markovuli). es procesi zogadad SeiZleba 

CamovayaliboT Semdegnairad: M/M/1 saxis sistema aris iseTi 

sistema, sadac drois SualedSi mezobel moTxovnaTa Soris 
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ganawilebulia maCvenebliani kanoniT, agreTve momsaxurebis 

droc ganawilebulia maCvenebliani kanoniT da sistema Seicavs 

mxolod erT momsaxure mowyobilobas. 

Tu aviRebT koeficientebisaTvis Semdeg mniSvnelobebs: = , = 0,1,2, … = , = 1,2,3,… 
es miuTiTebs, rom gamravlebis yvela intensivoba λ aris 

mudmivi da Tanabari da agreTve gaqrobis yvela intensivobac  

aris mudmivi da Tanabari. am SemTxvevaSi or mezobel moTxovnas 

Soris Sualedis saSualo sigrZe tolia: ̅ = 1/  da momsaxurebis 

saSualo dro ki tolia ̅ = 1/ ; es ganpirobebulia imiT, rom 

orive SemTxveviTi sidide ̅ da ̅ ganawilebulia maCvenebliani 

kanoniT. aRsaniSnavia is garemoeba, rom sistemis mdgomareobis 

sivrce aris usasrulo da rom moTxovnaTa momsaxureba 

xorcieldeba maTi dadgomis TanmimdevrobiT. 

gadasasvlelTa intensivobis diagrama mocemulia M/M/1 

tipisTvis (nax.27.). 

 

 

  

nax.27. gadasasvlelTa intensivobis diagrama M/M/1 tipisTvis 

 

albaToba imisa, rom sistemaSi dayenebuli yvela moTxovna 

dadgeba momsaxurebaze tolia: 

= 			(37) 
an 	 = 	 , ≥ 0… (38) 
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ganxiluli sistemisaTvis ergodiulobis piroba mdgomareobs 

imaSi, rom < ∞	და	 = ∞	; pirveli piroba mocemuli 

SemTxvevisaTvis Caiwereba Semdegi saxiT: 

= = < ∞			(39) 
tolobis marcxena mxare sruldeba mxolod maSin, roca / < 1.	ergodiulobis meore piroba Rebulobs Semdeg saxes: 

= 1( / ) = 1 = ∞		(40) 
meore piroba sruldeba maSin rodesac / < 1.	 e.i. 

aucilebeli da sakmarisi piroba imisa, rom M/M/1 sistema aris 

ergodiuli aris is, rom unda sruldebodes utoloba: < . 
imisaTvis, rom vipovoT  unda gamoviyenoT formula: 

= 1/ 1 + 		(41) 
radgan <  miviReb: = 11 + /1 − / = 1 −  

rogorc viciT = / . stacionalurobis pirobis Tanaxmad 

unda sruldebodes utoloba: 0 ≤ < 1; es piroba gvaZlevs imis 

garantias, rom Sesruldes utoloba > 0; gantoleba (4.36)-is 

Tanaxmad sabolood miviRebT: = (1 − ) , = 0,1,12,… (42) 
(42) tolobis Tanaxmad albaToba imisa, rom sistema Seicavs 

k moTxovnas. mniSvnelovania, rom  albaToba ganisazRvreba   

da  -Tan damokidebulebaze. 

nax.28.-ze naCvenebia ganxiluli sistemisaTvis  albaTobis 

mniSvneloba, im SemTxvevaSi roca = 1/2. es ganawileba aris 

geometriuli. 
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nax.28. stacionaluri  	albaToba mms-is M/M/1 tipisTvis 

 

M/M/1 sistemis kvlevisas davinaxavT, rom sistemaSi arsebuli 

TiTqmis yvela mniSvnelovani ganawilebis albaToba ganekuTvneba 

uSedegmoqmedo ganawilebis tips. masobrivi momsaxurebis 

sistemaSi mniSvnelovania moTxovnaTa saSualo  ricxvi. es 

sidide mocemulia tolobiT: 

= = (1 − ) = 1 − 	(43) 
sistemaSi moTxovnaTa saSualo ricxvis grafiki mocemulia 

nax.29-ze, analogiuri meTodiT vpoulobT, rom sistemaSi 

moTxovnaTa ricxvis dispersia tolia: 

= ( − ) 		(44) 
= (1 − ) 		(45) 

es aris litlis formula, saidanac SesaZlebelia miviRoT 

sistemaSi moTxovnaTa Semosvlis saSualo dro: = 		(46) 
= 1 − 1 	(47) 
= 1/1 − 		(48) 
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nax.29. M/M/1-tipis sistemaSi moTxovnaTa saSualo ricxvi 

 

moTxovnaTa sistemaSi Semosvlis saSualo drois -ze 

damokidebulebis grafiki naCvenebia nax.30.-ze.  sidide, romelic 

Seesabameba wertils = 0,	tolia moTxovnis momsaxurebis 

saSualo mniSvnelobis; sxva sityvebiT, rom vTqvaT am SemTxvevaSi 

moTxovna ar elodeba rigSi da kmayofildeba saSualod 1/ -

wamSi.  

 

nax.30. M/M/1-tipis sistemaSi moTxovnaTa dayenebis saSualo 

dro, rogorc –s funqcia 

N

0
1

T

0
1


1
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rodesac sistemaSi  miiswrafis erTisken, rogorc 

moTxovnaTa saSualo ricxvi, aseve moTxovnaTa Semosvlis 

saSualo dro usasrulod izrdeba. unda gamovTvaloT albaToba 

imisa, rodesac sistema Seicavs -ze nakleb moTxovnebs: 

P ≥ k	მოთხოვნათა	სისტემაში	 = = (1 − ) = 	(49) 
am TvalsazrisiT albaToba imisa, rom sistemaSi dayenebuli 

moTxovnaTA ricxvi gadaaWarbebs zRvrul mniSvnelobas, 

aRiwereba gaqrobis geometriuli progresiiT, romelic 

damokidebulia am zRvrul ricxvze da miiswrafvis nulisken. 
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Tavi 5. telemedicinis korporaciuli kompiuteruli 

qselis modelireba 

5.1. videokonferenciebze amocanebis mowodebis 

struqtura 

 

ganxilulia videokonferenciis qseli, romlis saerTo sqema 

mocemulia nax.31-ze. fizikuri sqemis struqturaSi elementebs 

warmoadgenen terminaluri kompleqsebi da saabonento kavSiris 

xazebi. terminaluri kompleqsebi Tavis mxriv warmoadgenen 

ramodenime terminals, romelic gaerTianebulia lokalur 

qselSi. Tavis mxriv lokaluri abonenturi qseli 

urTierTqmedebs marSutizatorebiT, romlebic gaerTianebulni 

arian kavSiris magistraluri xazebiT sakomutacio qselisa. 

TiToeuli terminalis kompleqsi CaerTveba erT marSutizators, 

saabonento komunikaciuri qselis kavSiris arxiT. nebismier 

geografiul punqtSi, sadac aris terminalebis kompleqsi, imave 

dros ganTavsebulia marSutizatori.  

yvela saterminalo kompleqsi CarTulia erT 

marSutizatorTan da qmnian am marSutizatoris momsaxurebis 

zonas. terminaluri kompleqsebi ewyobian uSualod momxmareblis 

qselis adgilebSi, romlebic agzavnian moTxovnebs sainformacio 

momsaxurebaze da iReben am moTxovnebis damuSavebis Sedegebs. 

zogierT SemTxvevaSi moTxovnaTa damuSavebas warmoadgens 

Setyobinebis transportireba erTi abonentis qselidan – 

wyarodan, meoresTan – mimRebTan, rac saWiroa videokonferenciis 

Catarebis dros. paketebi TiToeuli terminalidan gadaecema sxva 

danarCenebSi. momsaxure Setyobinebis procesebis gadacema aq ar 

ganixileba.  

terminaluri kompleqsebis mowyobilobebis Semadgenloba 

ganvixile rogorc cnobili, Tanabari, iseve rogorc maTi 

geografiuli mdebareoba. marSutizatorebi SeiZleba ganTavsdes 

mxolod im adgilebSi, sadac terminaluri kompleqsebia.  
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nax. 31. videokonferenciis qselis struqturis sqema 

 

sakomutacio qselebSi gamoiyeneba mxolod arakomutirebuli 

kavSiris arxebis, maT Soris yoveli wyvili marSutizatorisa da 

agreTve TiToeuli teminalis kompleqsi marSutizaciis 

dakavSirebulia erTi arxiT or wertiliani sqemiT. ganvixiloT 

SemTxveva, rodesac informaciis gadacemisas gamoiyeneba naxevrad 

dupleqsuri kavSiris arxebi. ganixileba qseli komutaciuri 

Setyobinebebis (paketebis), romlebSic miRebulia fiqsirebuli 

marSutizacia Setyobinebebis mimarTulebisa. Setyobinebebi 

gadaecema umoklesi gziT wyarosa da mimRebs Soris. nebismier 

nawils Soris manZilad ganixileba geografiuli daSoreba. 
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erTi terminalis kompleqsSi SeiZleba Sediodes ramodenime 

terminali. ivaraudeba, rom  

1. mocemulia nomenklatura teqnikuri saSualebebisa da 

kavSiris arxebisa, romlebic gamoiyeneba qselis asagebad; 

2. yvela marSutizators gaaCnia gansazRvruli 

mwarmoebluroba; 

3. nomenklatura gamoyenebuli kavSiris arxebisa 

uzrunvelyofs informaciis gatarebis maqsimalur 

moTxovnebs; 

4. terminalis kompleqsis teqnikuri saSualebebeis 

Semadgenloba gansazRvrulia. 

2 da 3 daSvebebis Sesabamisad gvaqvs marSutizatoris 

mwarmoeblurobisa da kavSiris arxebis gatarebis uamravi 

diskretuli mniSvneloba. ris gamoc mwarmoebluroba didia da 

Sesabamisad didia danaxarjebi qselis Seqmnasa da 

eqspluataciaze. analogiurad kavSiris arxebis erTnairi 

ganlageba didi gamtarianobis maCveneblisaTvis damokidebulia 

did danaxarjebTan.  

marSutizatoris mwarmoeblurobas da kavSiris arxebis 

gamtarunarianobas vuwodoT tevadoba (swrafqmedeba), xolo 

nebismier marSutizators an kavSiris arxs qselis elementi. 

nebismier SemTxvevaSi miRebuli danaxarjebi qselis r elementze 

aRiwereba zrdadi safexuriani funqciiT Gr(Cr), sadac Cr  aris r 

elementis tevadoba. CavataroT Gr(Cr) funqciis aproqsimacia 

xazovani funqciiT Gr=d1rCr-d0r, sadac Cr  aris elementis tevadoba, 

d0r – mudmivi dayvanili danaxarji r elementze, d1r – dayvanili 

danaxarji erTeul r tevadobis elementze. d0r da d1r mniSvneloba 

aiReba ise, rom Gr  xazovani funqciis mniSvnelobam ar 

gadaaWarbos  Gr- sas Cr –is SesaZlo mniSvnelobebis diapazoniT.  

qselis elementSi gamoiyeneba FIFO-s momsaxurebis 

disciplina. gavakeToT Semdegi daSvebebi: 
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1. nebismieri daSvebis elementi (kavSiris arxi an 

marSutizatori) aRiwereba masobrivi momsaxurebis sistemis 

tipiT M/M/1, romlis Sesasvlelzec grovdeba Setyobinebebi 

puasonis kanoniT gaTvaliswinebuli. aseT sistemaSi 

momsaxurebis dro ganisazRvreba eqsponencialuri kanoniT, 

xolo mimarTvebis lodinis sigrZe SeuzRudavia.  

2. Setyobinebis sigrZe, romelic miemarTeba kavSiris arxSi 

nebismieri marSutizatoridan ar aris damokidebuli sxva 

Setyobinebis daSvebis momentze da warmoadgens SemTxveviT 

sidides, romelic gansazRvrulia eqsponencialuri kanoniT. 

Setyobinebebis Cveulebrivi  gadacemis SemTxvevaSi erTi 

abonentidan meoremde (el-fosta) es niSnavs, rom yovel 

jerze marSutizatorSi tranzitad SemTxveviTi saxiT airCeva 

Setyobinebis sigrZe gadacasemad Semdeg gamaval kavSiris 

arxSi.  

mocemuli daSvebebi farTod gamoiyeneba  gamomTvleli 

qselebis gamokvlevebSi, xolo maTi siswore mtkicdeba 

Teoriuli da eqsperimentuli gamokvlevebiT. gansakuTrebiT 

naklebad datvirTul kavSiris arxebSi. zogierT arsebul 

naSromSi warmodgenilia Setyobinebebis dayovneba,  kompiuterSi 

iTvleba, rom aris mudmivi [50,51].  

optimizaciis amocana Camoyalibdeba Semdegnairad: qselis 

struqturuli parametrebi, romelic ganisazRvreba danaxarjebis 

minimaluri kriteriumiT da momxmareblebis mier intensiuri 

mimarTvebiT samomxmareblo qselze, sadac gaTvaliswinebulia 

zemoT aRwerili daSvebebi da SezRudvebi aris: qselis punqtebSi 

marSutizatorebis raodenoba da ganlageba; TiToeul 

marSutizatorTan dakavSirebuli terminalis kompleqsebis 

CamonaTvali, kavSiris arxebisa da marSutizatorebis tevadoba. 

am dros unda Sesruldes mocemuli SezRudva gansazRvruli 

daSvebiT Setyobinebis saSualo drois dayovnebiT [52]. 

 

 



129 
 

5.2 maTematikuri modelis ageba  

 

qseluri protokolebis analizatorebi Seucvlelia 

realuri qselebis kvlevisas, magram isini ar iZlevian ar 

arsebuli qselis maxasiaTeblebis Sefasebis saSualebas, 

romlebic proeqtirebis stadiaSia. am SemTxvevaSi qselis 

damproeqteblebs SeuZliaT gamoiyenon modelirebis saSualebebi. 

romlebic asaxaven procesebs dasaproeqtebel qselebSi. 

modelireba warmoadgens mecnieruli analizis mZlavr 

meTods, romlis gamoyenebisas kvlevadi obieqti icvleba ufro 

martivi obieqtiT da mas ewodeba modeli. aseTi modelirebis 

procesis ZiriTad midgomaT SeiZleba CaiTvalos misi ori saxe, 

maTematikuri da fizikuri modelireba. fizikuri (bunebrivi) 

modelirebisas, sakvlevi sistema icvleba misTvis Sesabamisi 

materialuri sistemiT, romelic imeorebs sakvlevi sistemis 

Tvisebebs da amasTanave mis fizikur warmoSobas inaxavs. aseTi 

saxis modelirebis magaliTad SeiZleba moviyvanoT sacdeli 

qseli (piloturi) ris meSveobiTac SeviswavliT qselis agebis 

principul SesaZleblobas dafuZnebuls ama Tu im kompiuterebze, 

sakomunikacio mowyobilobebze, operaciul sistemebze da 

programul uzrunvelyofebze. fizikuri modelirebis 

saSualebebi sakmaod SezRudulia. igi zogierTi sakiTxis 

gadaWris saSualebas iZleva sistemis sakvlevi mcire raodenobis 

parametrebis erTobliobiT. sinamdvileSi gamoTvliTi sistemis 

naturaluri modelirebisas praqtikulad SeuZlebelia misi 

muSaobis Semowmeba sxvadasxva sakomunikacio mowyobilobebis 

gamoyenebisas (marSrutizatorebi, komutatorebi da ase Semdeg). 

praqtikaSi aTeulobiT sxvadasxva tipis marSrutizatorebis 

Semowmeba ara marto did datvirTvas da dros saWiroebs, aramed 

sakmaod did xarjebTanaa dakavSirebuli. im SemTxvevebSidac ki 

roca qselis optimizaciisas ar icvleba mowyobilobis tipi da 

operaciuli sistema, aramed mxolod maTi parametrebi, mravali 

raodenobis yvelanair SesaZlo parametrebis erToblioba, 
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realur maStabSi eqsperimentis Catareba mocemul droSi 

SeuZlebelia. aseve ubralod paketis maqsimaluri zomis 

cvlileba romelime protokolSi, saWiroebs aseul kompiuterSi 

operaciuli sistemis konfiguraciis Secvlas, rac qselis 

administratorisgan moiTxovs didi samuSaos Catarebas [49]. 

amitom, qselis optimizaciisas, xSir SemTxvevaSi yvelaze 

marTebulia maTematikuri modelirebis gamoyeneba. maTematikuri 

modeli warmoadgens erTobliobas (formulebis, tolobis, 

utolobis, logikuri moTxovnebis), romelic gansazRvravs 

sistemis mdgomareobis procesis cvlilebas damokidebuls misi 

parametrebze, Semaval signalebze, sawyisi pirobze da droze. 

maTematikuri modelis ZiriTad klasad miiCneva saimitacio 

(imitaciuri) modelebi. aseTi modelebi warmoadgenen 

kompiuterul programebs, romlebic nabij-nabij asaxaven 

procesebs romelic realur sistemebSi xdeba. gamoTvliTi 

qselebis SemTxvevaSi, maTi imitaciuri modelebi asaxaven 

programebis Setyobinebis generaciis procesebs, garkveuli 

protokolebis Setyobinebebis paketebze da kadrebze gayofas, 

operaciul sistemaSi paketebis da kadrebis Seferxebes romelic 

monacemTa damuSavebasTanaa dakavSirebuli, marSrutizatorebSi 

Semosuli paketebis damuSavebis proces da a.S.  

qselis imitaciuri modelirebisas araa saWiro 

ZviradRirebuli mowyobilobebis yidva. maTi muSaobis imitireba 

xdeba programulad, romelic sakmaod zustad imeorebs 

mowyobilobebis ZiriTad monacemebs da parametrebs. imitaciuri 

modelirebis upiratesobas warmoadgens sakvlev sistemaSi drois 

realur maStabSi procesebis daCqareba, rac saSualebas iZleva 

ramodenime wuTSi avsaxoT qselis muSaobis procesi romelic 

realurad unda grZeldebodes ramodenime dRe, rac saSualebas 

gvaZlevs SevafasoT qselis parametrTa cvlileba da misi 

muSaoba ufro farTo diapazoniT. imitaciuri modelis muSaobis 

Sedegs warmoadgens mimdinare procesebis statistikuri 

monacemebis da qselis yvelaze mniSvnelovani daxasiaTebis 
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(reaqciis dro, arxTa da kvanZTa gamoyenebis koeficienti, 

paketebis dakargvis albaToba da ase Semdeg) monacemTa 

Segroveba. 

arsebobs imitaciuri modelirebis specialuri enebi, 

romlebic programirebis universalur enebTan SedarebiT 

aadvilebs programuli modelis Seqmnis proces. imitaciuri 

modelirebis enebis magaliTad SegviZlia moviyvanoT iseTi enebi 

rogoricaa SIMULA, GPSS, SIMDIS. arsebobs aseve imitaciuri 

modelirebis iseTi sistemebi, romlebic orientirebulni arian 

kvlevadi sistemebis viwro kasebze da modelis agebis 

saSualebas iZlevian programirebis gareSe. 

marSutizatorebis ganTavsebis amocanis formalizirebuli 

aRwerisaTvis Semovitane Semdegi aRniSvnebi: A = {i:i = 1,...,N} – 

punqtebis raodenoba, sadac ganTavsebulia saterminalo 

kompleqsebi; Y = {k : k ∈ A} – ucnobi punqtebis raodenoba, sadac 

ganTavsebulia marSutizatorebi; Ak – es aris ucnobi qve 

raodenoba saterminalo kompleqsebis ganTavsebis punqtebisa, 

romlebic mierTebulni arian saabonento kavSiris arxebiT 

marSutizatorTan k-ur punqtSi (Ak⊆ A) ; ( )
- es aris intensivoba 

pirveladi moTxovnisa i-uri terminaluri kompleqsidan; 
( )

- es 

aris intensivoba pasuxebisa i-ur saterminalo kompleqsSi;  =( ) + ( ); ( )
- es aris intensivoba meoradi moTxovnebisa i-ur 

saterminalo kompleqsSi j-ur saterminalo kompleqsebis 

failebTan ( ≠ , ∈ ); ( )
- es aris intensivoba pasuxebisa 

meoradi moTxovnebisa i-uri terminaluri kompleqsisa, j-ur 

saterminalo failebTan; = ( ) + ( );   - saSualo sigrZe i-

uri saterminalo kompleqsis pirveladi moTxovnisa; 	- 
saSualo sigrZe meoradi moTxovnisa i-uri saterminalo 

kompleqsis j-ur saterminalo kompleqsis failebTan; - 

saSualo sigrZe meoradi moTxovnis pasuxisa i-uri saterminalo 

kompleqsis j-ur saterminalo kompleqsis failebTan; t* - zRvruli 
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dasaSvebi dro Setyobinebebis dayovnebis qselSi; - daSoreba 

qselis punqtebs Soris ( , ∈ ); {0, ( ), ( ), … , ( ), … , ( )}	– 
saabonento kavSiris arxebis tevadobis diskretuli 

mniSvnelobebis iseTi mowesrigebuli raodenoba, rom 0 < ( ) <( )
 s= 2,…,S1-Tvis; {0, ( ), ( ), … , ( ), … , ( )}- marSutizatorebis 

tevadobis diskretuli mniSvnelobebis iseTi mowesrigebuli 

raodenoba, rom 0 < ( ) < ( )
 s= 2,…,S2-Tvis; 0, ( ), ( ), … , ( ), … , ( )

 - magistraluri kavSiris arxebis 

diskretuli mniSvnelobebis mowesrigebuli raodenoba, rodesac 0 < ( ) < ( )
 s= 2,…,S3-Tvis; - saSualo sigrZe moTxovnebisa 

da pasuxebisa qselis r-ur elementSi, r=1,…,R; 	Λ -   es aris 

jamuri intensivoba moTxovnisa da pasuxisa qselis r-ur 

elementSi; C -  ucnobi tevadoba qselis r-uri elementisa. 

qselSi naxevrad dupleqsuri kavSiris arxebis gamoyenebisas 

r-is mniSvneloba ganisazRvreba tolobiT: = + | | + | |	(| |-1) (50) 

romelSic 	 mniSvneloba cnobilia. zogadad ⊆ , amitomac 

marTebulia toloba  ≤ 2 + ( − 1) (51) 

- is r-uri elementis mniSvneloba iTvleba rogorc saSualo 

raodenobad moTxovnisa da pasuxis damuSavebis operaciebisa 

marSutizatorSi an saSualo raodenoba niSnebisa an baitebisa 

moTxovnebSi da pasuxebSi, romlebic gadaecemian kavSiris 

arxebiT.  

Setyobinebebis dayovnebis saSualo dro r-ur elementSi, 

romelic aRiwereba masobrivi momsaxurebis sistemis tipiT M/M/1, 

ganisazRvreba formuliT: = ( − Λ )  (52)  

rodesac ( − Λ )>0, xolo qselis reaqciis saSualo dro 

mimarTvaze gamoisaxeba formuliT:  
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= 	 (53)	 
 

 sadac 	– aris jamuri intensivoba (trafiki) pirveladi 

moTxovnebisa qselSi 

=	 ( ) 	(54) 
indeqsi r iRebs mniSvnelobebs Semdegi tolobebidan: 

∈ { }	სააბონენტო	კავშირის	არხებისათვის	სატერმინალოკომპლექსების
პუნქტებს	შორის	, მარშუტიზატორებისათვის	 ∈ 		პუნქტებში		{ }მარშუტიზატორებისათვის		 ∈ 		პუნქტებში{ }მაგისტრალური	კავშირის	არხებისათვის	

მარშუტიზატორებს	შორის	პუნქტებში	 , ∈   

irkveva, rom nebismieri ∈  punqtSi saWiroa ganTavsdes 

marSutizatori, Tu am punqtTan CarTulia Tundac erTi 

saterminalo kompleqsi, amasTan es SeiZleba iyos erTaderTi 

saterminalo kompleqsic, romelic amave punqtSia ganTavsebuli.  

SemovitanoT axali cvladi: 

									 = 1,თუ	i −ური	სატერმინალო	კომპლექსი	მიერთებულია	სააბონენტოკავშირის	არხით	j −ურ	მარშუტიზატორთან				0,თუ	არ	არის	ჩართული				  

SemoRebuli cvladis fiqsirebuli mniSvnelobebiT 			  

advilad viTvliT: Λ - Setyobinebebis jamur intensivobas, 

romelic midis k  marSutizatorSi;  – Setyobinebebis saSualo 

sigrZe, romelic midis k  marSutizatorSi; Λ  _ Setyobinebebis 

jamuri intensivoba, romelic midis kavSiris arxebiT k da l 

punqtebs Soris marSutizatorebSi ( ≠ , ∈ , ∈ ) ;	 - 

Setyobinebebis saSualo sigrZe kavSiris arxebSi misuli k da l 

marSutizatorebs Soris.  

mocemuli sidideebis gamosaTvlelad gantoleba Caiwereba 

Semdegi saxiT:  Λ = Λ( ) + Λ( ) + Λ( )
 (55)  
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sadac 	
Λ( ) = 	 ( ) 				(56) 

es aris k marSutizatoris abonentebis pirveladi moTxovnebis 

jamuri intensivoba; 

Λ( ) = ( ), 1 − 							(57) 
esaa jamuri intensivoba pasuxebisa meorad moTxovnebze, 

romlebic midis k marSutizatorSi sxva marSutizatorebidan; 

Λ( ) = ( ), 1 − 		(58) 
es aris k marSutizatorSi jamuri intensivoba meorad 

moTxovnebze, romlebic modian sxva marSutizatorebidan.  

kavSiris arxebSi Setyobinebebis gatarebis intensivoba k da l 

marSutizatorebs Soris ( ≠ )	ganisazRvreba formuliT: Λ = Λ( ) + Λ( ) + Λ( ) + Λ( )
 (59) 

sadac Λ( ), = 1,2, …4- Sesabamisad aris k marSutizatoris 

moTxovnebis gadacema l marSutizatorTan, pasuxi l 

marSutizatorisa k-Tan, l moTxovna k marSutizatorTan da pasuxi 

ukanasknelisa l-Tan. 

analitikur gamosaxulebas Λ( ) aaqvs Semdegi saxe: 
Λ( ) = ( ), , , ∈ , ≠ ;		(60) 
Λ( ) = ( ), , , , ∈ , ≠ ;		(61) 
Λ( ) = ( ) , , , ∈ , ≠ ;, 		(62) 
Λ( ) = ( ), , , ∈ , ≠ ;		(63) 
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CavweroTO gamosaxuleba saSulo sigrZis 

SetyobinebebisaTvis, romlebic midis saaboneto kavSiris arxebSi 

l saterminalo kompleqsSi da marSutizatorSi, k marSutizatorSi 

da magistralur kavSiris arxSi k da l marSutizatorebs Soris: 

marSutizatoris optimaluri ganTavsebis maTematikuri 

formula Caiwereba Semdegi pirobebiT:  

1. TiToeuli saterminalo kompleqsi CarTulia mxolod erT 

marSutizatorTan saabonento kavSiris arxiT 

= 1, = 1,… , ; (64) 
2. qselis elementebis datvirTvam ar unda gadaaWarbos 

dasaSveb mniSvnelobas  − Λ > 0, ∈ { }; 
3. dayovnebis saSualo drom ar unda gadaaWarbos dasaSveb 

mniSvnelobas  ≤ ∗; 
4. elementebis tevadobam SeiZleba miiRos mxolod 

diskretuli arauaryofiTi mniSvnelobebi Semdegi 

mocemuli simravleebidan: ∈ ( ) , ∈ ; ∈ ⊆ , 
 ∈ ( ) , ∈ ⊆ , 
 ∈ ( ) , , ∈ ⊆ ; 

5. 	cvladma SeiZleba miiRos mxolod 0 an 1 mniSvneloba , ∈ . 
qselis Seqmnaze da eqspluataciaze jamuri dayvanili 

xarjebi minimaluri unda iyos: 

= ( ) + ( ) + ( ) 	(65) 
mocemul gamosaxulebaSi pirveli jami iTvaliswinebs 

saabonento kavSiris arxebze danaxarjebs, meore - 

marSutizatorebze, mesame - magistraluri kavSiris arxebis 
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danarjebs. kavSiris arxebis dayvanili danaxarjebis funqcias ( ) = ( ) ,  aqvs safexurebrivi saxe da damokidebulia or 

argumentze: 	tevadobaze da  	arxis sigrZeze. 
xarisxobrivi mniSvneloba ( , ) funqciisa C–s ori 

mniSvnelobisaTvis mocemulia naxazze (nax.32). ( )( , ) funqciis 
forma fiqsirebul C–ze ganisazRvreba arsebuli tarifebiT 

kavSiris arxebis ijaridan. 	 funqciasac aqvs safexurebrivi xasiaTi da iangariSeba 

Semdegnairad: Λ -s  SesaZlo mniSvnelobebis mTeli diapazoni 

iSleba erTnairi intervalebis mwkrivebad. erT-erTi intervali 

iTvleba mudmivad, TiToeuli intervalisaTvis ganisazRvreba 

Semadgenloba, moculobebi, programebis da failebis mimarTvis 

albaTobebi, ris Sedegadac daiTvleba marSutizatoris 

kompleqtacia da dayvanili danaxarjebi. nax.32-ze naCvenebia 

kavSiris arxebis dayvanili danaxarjebis damokidebuleba arxis 

daSorebasa da tevadobaze.  

 

 

nax.32. kavSiris arxebis dayvanili danaxarjebis 

damokidebuleba arxis daSorebasa da tevadobaze 
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Tu ramodenime mosazRvre intervali aRmoCndeba toli, maSin  

Setyobinebebis dayovnebis saSualo dro ganisazRvreba 

formuliT: = ( + + ) (66) 

sadac  aris jamuri dayovneba Setyobinebebisa saabonento 

kavSiris arxebSi; 	- es aris Setyobinebebis jamuri dayovneba marSutizatorebSi; 	- es aris Setyobinebebis jamuri daayovneba magistraluri 

kavSiris arxebSi; 

 - es aris jamuri intensivoba pirveladi moTxovnebisa qselSi.  

-Tvis, = 1,… ,3 Semogvaqvs Semdegi gamosaxulebebi:  

= ( − ) (67) 
 

= ( − Λ ) (68) 
 

= ( − Λ ) (69) 
  

 

      

5.3 telemedicinis qselis optimizaciis gzebi da 

algoriTmebi 

 

mocemuli marSutizatorebis ganTavsebisa da saterminalo 

kompleqsebis ganlagebisaTvis SeiZleba miviRoT qselis 

elementebis tevadobis Cr optimaluri diskretuli mniSvnelobebi. 

r elementis tevadobis Sefasebaze dayrdnobiT advilad miiReba 

dayvanili danaxarjebis Sefaseba am elementze. elementebis 

tevadobis Sefasebebis mniSvnelobebi gamoiTvleba im daSvebiT, 
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rom tevadobebi SeiZleba gamoisaxos nebismieri namdvili 

arauaryofiTi ricxvebiT, agreTve xazobrivi damokidebulebiT 

Sefasebebis dayvanili  danaxarjebis qselis elementebze misi 

simravlidan Semdegi gamosaxulebiT: Gr=d1rCr-d0r. 

mocemuli struqturis qselisaTvis optimaluri mniSvneloba Cr-is 

gamoisaxeba formuliT:  

≤ ∗	, ≥ 0, = ( + )	(70) 
lagranJis mamravliT am amocanis amoxsna SesaZlebels xdis 

otimaluri mniSvnelobis Cawerisa: 

 = ოპტ. 
ოპტ. = + ( ∗ ) 			(71) 

Tu ოპტ. > 0 da ar emTxveva qselis r elementis dasaSvebi 

diskretuli mniSvnelobebidan erT-erTs, maSin am elementis 

tevadoba miiReba uaxloesi udidesi diskretuli mniSvnelobis 

toli. Tu ar arsebobs uaxloesi udidesi diskretuli 

mniSvneloba, maSin gansaxilveli qselis struqtura gamoiricxeba 

dasaSvebi amoxsnebis simrvlidan.   

marSutizatorebis ganTavsebis optimizaciis amocana 

warmoadgens arawrfiv didi zomis amocanas diskretul 

maTematikur programirebaSi. praqtikaSi qselis punqtebma 

SeiZleba miaRwios 102, 104-mde. aseTi amocanis amosaxsnelad 

araefeqturia globaluri eqstremumis moZebnis algoriTmis 

Seqmna. amis gamo miaxloebiTi mniSvnelobis mosaZebnad Semovitane 

lokaluri optimizaciis algoriTmi. algoriTmi iTvlis 

(awarmoebs) qselis struqturis mimarTul gadaWarbebebs. 

TiToeuli variantisaTvis ganisazRvreba qselis elementebis 

optimaluri tevadobis mniSvneloba, romelic uzrunvelyofs 

SezRudul Sualedur dayovnebis droSi pirvelad moTxovnas 

minimaluri dayvanili danaxarjebiT mTlianad qselSi. qselis 

elementebis tevadoba miiReba Sesabamisi uaxloesi udidesi 
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mniSvnelobebisa. yvela SesaZlo subobieqturi struqturidan 

airCeva iseTi struqtura, romelic daakmayofilebs mocemul 

pirobebs (SezRudvebs), mocemuli funqciis optimizaciis minimums 

[50]. 

davuSvaT, rom gvaqvs meTodi marSutizatorebis optimaluri 

ganlagebisa mocemuli q raodenobisaTvis q=1,2,…,qmax. amocanis 

amosaxsnelad ganisazRvreba q zona, sadac ganlagdeba 

saterminalo kompleqsebis simravle, da aseve  dayvanili 

danaxarjebi kavSiris arxebisa da marSutizatorebisaTvis. 

dayvanili danaxarjebis damokidebuleba sxvadasxva Sedgenil 

qselze da jamur danaxarjebze marSutizatorebisaTvis  

moyvanilia nax.33-ze. rogorc grafikidan Cans jamuri 

danaxarjebis damokidebulebas qselze aqvs erTi eqstremumi 

(minimumi) q –s mniSvnelobis mTel dipazonSi. 

 

 

nax.33. G qselis dayvanili danaxarjebis damokidebuleba q 

marSutizatorebis raodenobaze  
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nax.33-ze 1 – danaxarjebi saabonento kavSiris arxebze; 2 -   

danaxarjebi marSutizatorebze; 3 - danaxarjebi magistralur 

kavSiris arxebze; 4 – jamuri danaxarjebi.  

 algoriTmis muSaobis procesSi marSutizatorebis 

raodenoba icvleba minimaluridan (mag.: 1-dan) mocemul 

maqsimalur mniSvnelobamde qmax  an qოპტ.+1. TiToeuli 

mniSvnelobisTvis q=qmin, ..., qmax iZebneba lokaluri optimaluri 

ganlageba marSutizatorebisa, inaxeba qselis struqtura da 

dayvanili danaxarjebi qselze. sawyisi ganlageba q 

marSutizatorebisa iwarmoeba ramodenime monacemiT punqtis 

qvesimravlis evristikuli gamosaxulebidan ⊆ ,	 saterminalo 

kompleqsebi miuerTdebian uaxloesi manZiliT daSorebul 

marSutizatorebs, Semdeg rig-rigobiT airCeva saukeTeso 

mdebareoba TiToeuli marSutizatorisaTvis Tavisi zonis 

sazRvrebSi. aseTi meTodiT damuSavebuli struqturis 

Sesafaseblad gamoiyeneba langraJis mamravli da ganisazRvreba 

optimaluri uwyveti mniSvneloba 	tevadobisa mTeli qselis   

elementebisaTvis. Semdeg TiToeul –is mniSvneloba icvleba 

uaxloesi udidesi diskretuli mniSvnelobiT. fiqsirebul 

raodenobaze marSutizatorebis amocanis angariSi mTavrdeba, 

rodesac mTeli marSutizatorebis dislokaciis Secval ar 

miiRebs saukeTeso optimizirebul funqcias. qselis optimaluri 

struqtura Seesabameba minimaluri funqcionalis mniSvnelobas im 

mniSvnelobebes Soris, romelic miRebulia sxvadasxva 

marSutizatoris raodenobebSi. 

gamsxvilebuli sqema algoriTmisa, romelic irCevs 

marSutizatorebis optimalur raodenobas mocemulia nax.34-ze. 

nax.35-ze mocemulia saterminalo kompleqsebis zonirebisa da q  

marSutizatorebis ganTavsebis algoriTmi. nax.36-ze mocemulia 

marSutizatorebis ganTavseba q fiqsirebul zonebSi. 

marSutizatorebis ganTavsebis saukeTeso punqtad Tavis zonaSi 
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airCeva sruli gadarCevis gziT. es gadarCeva SeiZleba Semcirdes 

ori meTodiT:  

I. marSutizatorebi ganTavsdebian mxolod ramdenime ∗ 
qvesimravleSi Tavisi  simravlisa 		 ( ∗ ∈ ). ∗	qvesimravlis 

elementebis raodeoba Cveulebriv mniSvnelovnad naklebia  

elementebis raodenobasTan.  

II. evristikuli gamosaxulebis amocanis amoxsniT 

marSutizatoris ganTavsebis TiToeuli punqtisaTvis ∈  

eZleva ramdenime “Semogareni”  ∈  punqtebisa, romelSic 

SesaZlebelia gadaadgileba lokaluri optimizaciis 

procesSi, Cveulebriv aseTi Semogarenis punqtebis raodenoba 

aiReba 4-5-is toli mniSvnelobiT.  

marSutizatoris ganTavsebis saukeTeso adgilis mosaZebnad, 

romelic ganTavsebulia punqt -Si xorcieldeba Semdegi 

qvesimravlis punqtidan:   ∩  , sadac  aris saabonento 

zonis simravle.  

marSutizatoris ganTavsebis arCevis algoriTmi fiqsirebul 

zonebSi uzrunvelyofs TandaTanobiT gaaumjobesos 

marSutizatoris mdebareoba. am dros yoveli axali ganTavseba 

marSutizatorisa airCeva ise, rom minimumamde iyos dayvanili 

Setyobinebebis gadacemebis danaxarjebi marSutizatorebs Soris, 

marSutizatorebs da abonentebs Soris, da aseve 

marSutizatorebs da danarCen marSutizatorebs Soris. 
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nax.34. marSutizatoris ganTavsebis algoriTmis sqema 
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nax.35. abonentebis zonirebis algoriTmis sqema da 

marSutizatorebis ganTavseba   

 

 

 

G    =

G    = G
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marSutizatoris q zonis Semdeg procesi ganmeordeba 

pirveli zonidan.  Tu ki nebismieri marSutizatoridan dawyebuli 

q-jer ar moxdeba gaumjobeseba optimizirebuli funqciis 

mniSvnelobis maSin procesi wydeba, radganac miRweulia 

lokaluri eqstremumi. am dros SeiZleba aRmoCndes, rom 

ramodenime saterminalo kompleqsi ar aris mimagrebuli uaxloes 

marSutizatorebTan Sendgimi gaumjobeseba funqcionalis 

gulisxmobs yvela saterminalo kompleqsis mimagrebas uaxloes 

manZilze mdebare marSutizatorTan (nax.35). Tu ki saterminalo 

kompleqsebis mimagrebis Secvlis Sedegad funqcionali 

gaumjobesda, maSin azri aqvs xelmeored Sesruldes algoriTmi 

marSutizatorebis ganTavsebisa q fiqsirebul zonebSi (sur. 3.6). 

gamoTvlis procesi mTavrdeba, rodesac saterminlao 

kompleqsebis mimagrebis procesis cvlileba marSutizatorTan 

ver uzrunvelyofs gaumjobesebis ukve optimizirebul 

funqcionals. am dros lokaluri eqstremumis moZebna q 

marSutizatorisaTvis mTavrdeba q-s mniSvneloba izrdeba 1 

erTeuliT da angariSebi meordeba.   

mTavr moments algoriTmis muSaobaSi warmoadgens sawyisi 

mdebareobis punqtebis moZebna q marSutizatorisaTvis (1<q<N). 

algoriTmis dasawyisSi q-Tvis mizanSewonilia ganTavsdes 

SeZlebisdagvarad Tanabrad mTel teritoriaze.  

sawyis mdebareobad q marSutizatorisaTvis SeiZleba 

gamoyenebul iqnas suboptimaluri punqtebis qvesimravle q-1 

marSutizatorebisa, romelic miRebulia algoriTmis wina 

iteraciiT, romelSic daemateba axali marSutizatori Semdegi 

erT-erTi meTodiT: 

1. nebismier punqtSi 

2. punqtSi, sadac meti intensivobaa pirveladi mooTxovnebis 

3. im punqtSi, romelic aRebulia sruli garadCeviT 
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nax.36. fiqsirebul zonebSi q marSutizatorebis ganTavsebis 

arCevis algoriTmis sqema   

k+1,       k+1q

1.0
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daskvna 

 

naSromis pirvel TavSi daxasiaTebulia  korporaciuli 

kompiuteruli qseli, ganxilulia qselis ZiriTadi amocana da 

bazuri qseluri teqnologiebi, korporciuli informaciuli 

sistemebis ZiriTadi Tvisebebi, korporaciuli kompiuteruli 

qselis arqiteqturis arCevis poziciebi.  

naSromis meore TavSi ganxilulia medicinaSi gamoTvliTi 

teqnikis gamoyenebis ZiriTadi aspeqtebi, daxasiaTebulia 

Tanamedrove medicinis erT-erTi ZiriTadi mimarTuleba – 

telemedicina, ganxilulia medicinaSi kompiuteruli qselebis 

gamoyenebis ZiriTadi sakiTxebi, SemoTavazebulia medicinaSi 

gamoTvliTi teqnikis gamoyenebis magaliTebi.  

mesame TavSi ganxilulia telemedicinis kompiutreuli 

qselebis agebulebisa da Sefasebis sakiTxebi, kerZod, qselebis, 

romlebic videokonferenciis saSualebas iZlevian. 

damuSavebulia qselis struqtura videoknferenciisaTvis. 

mocemuli tipis qselebi xasiaTdeba gansazRvruli sirTuleebiT, 

ramdenadac aq adgili aqvs mometebul datvirTvas. amitom 

gamoyofilia ZiriTadi parametrebi, romlebiTac SeiZleba 

Sefasebuli iqnas didi zomis gaerTianebuli kompiutreuli 

qselebis mwarmoebluroba, romelic imuSavebs mometebuli 

datvirTvis pirobebSi. SemoRebulia saerTo maCvenebeli, romelic 

qselis mwarmoeblurobis kompleqsurad Sefasebis saSualebas 

iZleva.  

meoTxe TavSi SemoTavazebulia masobrivi momsaxurebis 

modelebi, romlebic SeiZleba gamoyenebuli iqnas didi 

datvirTviT momuSave kompiuteruli qselebis funqcionirebis 

zusti SefasebisaTvis.   kerZod, SemoTavazebulia telemedicinis 

kompiuteruli qselis gaSvebis unaris Sefasebis modeli, 

romelSic navaraudevia videokonferenciis Catareba, rac 

gulisxmobs qselis muSaobas didi datvirTviT qselis muSaobas. 

amasTanave SemoTavazebulia qselis modeli, romelSic 
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xorcieldeba konferenciis Catareba Tanamgzavris kavSiris 

saSualebiT, da romelic msgavsi tipis qselis albaToba-

droebiTi daxasiaTebis saSualebas iZleva. 

mexuTe TavSi SemoTavazebulia telemedicinis kompiuteruli 

qselis modeli, romelic SedarebiT optimaluri struqturuli 

Seqmnis saSualebas iZleva, drois gansazRvrul SualedSi 

paketebis miwodebas uzrunvelyofs, rac aucilebelia realuri 

drois reJimSi videokonferenciis Casatareblad. struqturis 

optimizacia warmoebs qselis Rirebulebis minimizaciis 

pirobebSi. 

telemedicinaSi kompiuteruli qselebis gamoyenebis dargSi 

Catarebulma kvlevebma gamoavlines  maTi ZiriTadi 

problematuri mxareebi. dadgenilia ZiriTadi sirTuleebi 

sxvadasxva qselis gaerTianebisas telemedicinis erT qselSi:  

_ moyvanilia rekomendaciebi maRalefeqturi qselebis 

Sesadgenad da SemoTavazebulia ganzogadoebuli maCvenebeli 

qselebis efeqturi SefasebisaTvis; 

_ mocemulia telemedicinis qselis Seqmnis meTodika, 

telemedicinis qselis struqtura da videokonferenciis 

Catarebis qselebi; 

_ dasmulia da gadawyvetilia masobrivi momsaxurebis modelis 

Seqmnis amocana telemedicinis qselis gamSvebis 

SesaZleblobis SefasebisTvis;  

_ SemoTavazebulia Tanamgzavris qselis momsaxurebis modeli; 

_ dasmulia da gadawyvetilia telemedicinis qselis 

struqturis optimizaciis amocana. 
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