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 damxmare saxelmZRvaneloSi ganxilulia kompiuteruli qselebis 

marTvis sakiTxebi da marSrutizaciis meTodebi. 

 kompiuteruli qselebis efeqtur marTvas, anu administrirebas, udidesi 

mniSvneloba aqvs qselis momxmareblebisaTvis muSaobis  saTanado pirobebis 

Sesaqmnelad. amasTanave administrirebis  funqciaa qselSi informaciis 

saimedo dacva arasanqcirebuli SeRwevisagan, aseve informaciis dakargvis 

SesaZleblobis minimizacia. pirveli am funqciebidan miiRweva kodirebis, 

daSifvrisa da parolebis meTodebiT, xolo meore - mravalgvari aslebis 

damzadebiT. aseve mniSvnelovania qselis qmediTunarianobis SenarCuneba iseT 

doneze, romelic uzrunvelyofs momsaxurebas saTanado xarisxiT (QoS). 

 Tanamedrove kompiuterul qselebSi SeiZleba ori ZiriTadi struqturis 

erTobliobiT warmovadginoT – magistraluri qseli da gamanawilebeli 

qseli. magistralis qselSi informaciis mimocvla xdeba paketur komutaciis 

meTodiT, romelic dafuZnebulia informaciuli paketebis marSrutizaciaze. 

 winamdebare damxmare saxelmZRvaneloSi ganxilulia zemoTmoyvanili 

sakiTxebi saswavlo kursis “kompiuteruli qselebi” programiT gansazRvruli  

moculobiT. es kursi ekiTxeba telekomunikaciis specialobis studentebs 

sabazo ganaTlebis damasrulebel (meoTxe) kursze, rogorc arCeviTi sagani, 

Semavali infokomunikaciuri qselebis modulSi. 

 damxmare saxelmZRvanelo sasargeblo iqneba telekomunikaciis da sxva 

monaTesave specialobebis yvela studentisaTvis, visi interesebis sferoc 

exeba kompiuterul qselebs. 

 

recenzenti: 
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winasityvaoba 

 me-20 saukunis bolo aTwleulebSi telekomunikaciuri da kompiuteruli 

teqnologiebi Zlier dauaxlovdnen erTmaneTs, daiwyes erTmaneTis Sevseba-

damateba, ris Sedegad Camoyalibda e.w. infokomunikaciis cneba. Kkoncefcia 

`kompiuteruli centri~, romlis Sesabamisadac erTi, im droisaTvis  mZlavri, 

kompiuteri asrulebda yvela aucilebel samuSaos monacemebis 

damuSavebisaTvis, moZvelda. 

 im koncefciam adgili dauTmo qselur teqnologiebs, rodesac 

calkeuli kompiuterebi telekomunikaciuri saSualebebiT irTvebian 

sxvadasxva rangis qselebSi: lokalur – LAN (Local  Area Network), municipalur – 

MAN (Metropolitan Area Network), globalur – WAN (Wide Area Network). 

 Tanamedrove midgomiT kompiuteruli qselebi erTiandebian ierarqiuli 

principiT – calkeuli kompiuterebi irTvebian da qmnian lokalur qselebs, 

Semdgom lokaluri qselebi erTiandebian municipalurSi, es ukanasknelni ki 

erTiandebian globalur qselebSi. Tumca SesaZlebelia calkeuli 

kompiuteris CarTva globalur qselSi (magaliTad, internet qselSi) sxva 

teqnologiebiTac. 

 Ggarda  qselebis agebis, teqnikuri aspeqtebis mniSvnelovani problemaa 

qselis normaluri funqcionirebis pirobebis Seqmna da SenarCuneba 

xangrZlivi periodis ganmavlobaSi. am process, romelic aseve qselis 

eqspluatacias warmoadgens, administrirebas an marTvas uwodeben. 

telekomunikaciis specialobis studentisaTvis aucilebelia qselis 

administratoris funqciebis codna imisaTvis, rom mas SeeZlos qselis 

telekomunikaciuri komponentis (liTonisGgamtariani da optikuri kabelebis, 

maT bazaze Seqmnili arxebisa da traqtebis, radioarxebebisa da 

radiotraqtebis, sakomutacio sistemebisa da kvanZebis) gonivruli da 

efeqturi eqspluatacia. 

 Kkompiuteruli qselebis administrirebis erT-erT umniSvnelovanes 

sakiTxs warmoadgens informaciuli usafrTxoeba. igi gulisxmobs qselSi 

informaciis daculobas arasanqcirebuli SeRwevisagan, qselidan informaciis 

dakargvis (waSlis) SeuZleblobas da sxv. es  problemebi qselSi wydeba 

Sesabamisi aparaturul-programuli da sxva organizaciuli meTodebis 

gamoyenebiT. Aaranakleb  mniSvnelovani sakiTxia qselis momxmareblis 

uzrunvelyofa momsaxurebis saTanado xarisxiT. paketuri  komutaciis 

qselSi, romelsac miekuTvneba Tanamedrove kompiuteruli qselebis 
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umravlesoba, gadasacemi monacemebis nakadis zrda xSirad iwvevs zrdis 

zvavisebur procesebs, rasac mivyavarT e.w. qselis gadatvirTvebTan, rac Tavis 

mxriv aqveiTebs informaciis gadacemis xarisxs. 

 winamdebare damxmare saxelmZRvanelis I da III Tavi miZRvnilia 

zemoaRniSvnuli problemebisadmi. aq telekomunikaciis specialobis students 

masala eZleva im doniTa da moculobiT, romelic saWiroa agebuli 

kompiuteruli qselis marTvisa da eqspluataciisaTvis. 

 kompiuteruli qselebi ierarqiis nebismier doneze iyeneben paketuri 

gadacemisa da komutaciis meTodebs.  gadasacemi informaciis Semadgeneli 

nawilis – paketis drouli da daumaxinjebeli mitana mimRebamde 

ganisazRvreba, rogorc gamoyenebuli telekomunikaciuri arxebisa da 

traqtebis xarisxiT, aseve swori marSrutizaciiT. damxmare saxelmZRvanelos 

II Tavi miZRvnilia marSrutizaciis problemebisadmi. students saSualeba 

eZleva marSrutizaciis konkretul magaliTze Seiswavlos am procesSi  

wamoWrili koliziebisa da maTi blokirebiss xerxebis Sesaxeb. 

 damxmare saxelmZRvanelo Sedgenilia telekomunikaciis specialobis 

studentebisaTvis saganSi “kompiuteruli qselebi”. igi iswavleba rogorc 

telekomunikaciisa da energetikis fakultetze telekomunikaciis 

specialobis studentebisaTvis, telekomunikaciuri qselebis saswavlo-

samecniero mimarTulebaze, sabazo ganaTlebis damasrulebeli kursze 

arCeviTi modulis “infokomunikaciuri qselebis” Semadgeneli sagani.  
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Tavi I 
 

Qqselis  administrireba da informaciis usafrTxoeba 

 
1.1 Sesavali 

 kompiuteruli qselis da saerTod nebismieri telekomunikaciuri qselis 

efeqturi funqcionirebisaTvis didi mniSvneloba aqvs qselis muSa 

mdgomareobis Seqmnas da Semdgom mis SenarCunebas. Aam mizans emsaxureba 

qselis administrireba, ramac unda uzrunvelyos misi muSa mdgomareoba 

saTanado maxasiaTeblebis pirobebSi.  

  qselis administrirebam aseve unda uzrunvelyos qselSi momxmarebelTa 

SeRwevis normaluri pirobebi, maTi saqselo statusis gaTvaliswinebiT. 

 qselis administrirebis amocanaa agreTve misi warmadobis monitoringi. 

 Tanamedrove kompiuterul qselebSi gadascemen, miiReben da inaxaven 

momxmarebelTa mravalferovan informacias, xSir SemTxvevaSi sasicocxlod 

mniSvnelovansac, amitom saWiroa misi saimedo Senaxva, aslebis gadaRebiT da 

sxvadasxva matarebelze maTi ganlagebiTa da sxvadasxva pirobebSi maTi 

SenaxviT. yovelive amis Sedegad  unda gamoiricxos informaciis dakargva da 

arasanqcionirebuli xelyofa. 

 administrirebis sakiTxebs miekuTvneba aseve qselis mowyobiloba-

danadgarebis garantirebuli eleqtrokvebis uzrunvelyofa.E 

 moyvanili amocanebis gadawyvetas emsaxureba: 

• saaRricxvo Canawerebis marTva; 

• qselis warmadobis marTva; 

• informaciis dacva qselSi; 

• monacemebis dakargvis Tavidan acileba. 

Yyvela aq CamoTvlili sakiTxi  qselis administrirebas exeba da maT an 

TviTon qselis administratori wyvets, an igi aqtiurad monawileobs maT 

mogvarebaSi. 

 

1.2. saaRricxvo Canawerebis marTva 

qselis administratoris winaSe dasmul amocanaTa Soris erTerTi 

umniSvnelovanesia saaRricxvo Canawerebis marTvis administrireba.   

igi iTvaliswinebs Semdegs: 

• administratoris amocanebisa da movaleobebis gacnobas; 
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• saaRricxvo Canawerebis saxeebisa da formebis Seswavlas; 

• momxmarebelTa parolebis sistemaSi garkvevas;  

• momxmarebelTa jgufebis organizebas. 

qselis marTva 

Kkompiuteruli  qselebis  ganviTarebis  mimdinare  etapze,  anu  XXI  

saukunis  dasawyisisaTvis, jer kidev ar arseboben qselebi, romelTac 

SeuZliaT maT winaSe dasmuli yvela amocanis damoukideblad gadaWra. 

amitomQqselis funqcionirebas Tvalyurs adevnebs da ganagebs 

administratori. 

 qselSi arsebuli rezervebis racionaluri gamoyeneba da axali 

resursebis mozidvis sakiTxis dasma, momxmarebelTa qselSi Seyvanis 

ganxorcieleba da agreTve qselidan maTi moxsna, qselSi momxmarebelTa  

saTanado SeRwevis uflebis organizeba da am uflebis moxsna _ yvela es 

sakiTxi qselis administratoris prerogativaa. 

 Aadministratoris winaSe dasmuli amocanebis gadawyveta qselis marTvis 

procesia. mis warmarTvaSi administrators  emsaxureba saqselo programebis 

specialuri jgufebi, romelebic utilitebis saxeliTaa cnobili. 

 Uutilita _ es romelime didi programis nawilia, romelic 

gansazRvruli amocanis amoxsnas emsaxureba. 

 sityva utilita (laT. utilitas-sargebeli, sargebloba), warmomdgari 

laTinuridan, am SemTxvevaSi gulisxmobs im sargeblobas, rac moaqvs qselis 

specialur  programas  marTvis  efeqturobisa  da  operatiulobis gazrdis 

procesisaTvis. 

 Aadministrirebis areebi 

 miRebulia rom qselis administrireba moicavs xuT mTavar ares, 

romlebsac kargad unda icnobdes administratori: 

1. momxmarebelTa marTva – saaRricxvo Canawerebis Seqmna da Semdgom 

maTi mxardaWera; momxmarebelTa qselSi SeRwevis marTva; 

2. saqselo resursebis marTva _ maTi dayeneba da Semdgomi 

mxardaWera; 

3. konfiguraciis marTva _ qselis konfiguraciis dagegmva, misi 

marTvis Semdgomi gafarToebisaTvis saTanado winadadebebisa da 

dokumentaciis Semotana; 
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4. warmadobis marTva _ saqselo operaciebis kontroli 

(monitoringi) qselis sistemebis warmadobis gasaumjobeseblad da 

Semdgomi mxardaWerisaTvis; 

5. qselis mxardaWera _ qselis winaSe wamoWrili mosalodneli 

problemebis prognozireba, susti adgilebis gamovlena da maTi 

mogvareba kompentenciis farglebSi an saTanado sakiTxebis dasma. 

administratoris movaleobebi 

qselis marTvis sakiTxTa erTobliobis gaTvaliswinebiT 

Camoyalibebulia ZiriTad amocanaTa CamonaTvali, romlebzec pasuxs agebs 

administratori: 

• momxmarebelTa saaRricxvo Canawerebis Seqmna; 

• monacemebis dacva; 

• momxmarebelTa swavleba da maTi mxardaWera; 

• arsebuli saprogramo uzrunvelyofis modernizacia da axalis 

dayeneba; 

• aucilebeli masalis arqivireba; 

• monacemebis dakargvis SesaZleblobis Tavidan acileba; 

• serverSi monacemebis SenaxvisaTvis Tavisufali areebis kontroli 

da monitoringi; 

• qselis gawyoba maqsimalur warmadobaze; 

• monacemebis sarezervo kopireba; 

• qselis virusebisagan dacvis RonisZiebebis gatareba; 

• qselis mdgradobis diagnostika; 

• qselis komponentebis modernizacia da Secvla; 

• qselis gafarToebis RonisZiebaTa uzrunvelyofa. 

      CamoTvlil amocanaTa nawils uSualod axorcielebs administratori 

(an saadministracio jgufi), xolo nawilis ganxorcielebaSi  aqtiurad 

monawileobs saTanado masalebisa da winadadebebis momzadebiT. 

 administratoris movaleobaSi Semavali umetesi sakiTxebis arsi 

ganxilul iqneba qvemoT TanmimdevrobiT. 

momxmarebelTa saaRricxvo Canawerebis Seqmna 

qselSi  momuSave nebismieri momxmarebeli uzrunvelyofili unda iyos 

saTanado saaRricxvo CanawerebiT, romlebSic miTiTebuli iqneba 

momxmareblis vinaoba da qselSi misi muSaobis parametrebi, agreTve pirobiTi 
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saxeli. Ees saSualebas miscems momxmarebels misTvis dasaSveb farglebSi 

efeqturad gamoiyenos qselis resursebi.  

 informacia momxmareblis vinaobisa da parametrebis Sesaxeb 

administratoris mier Setanil da Senaxul unda iqnes monacemTa bazaSi. 

 Mmomxmareblis cdis dros SeaRwios qselSi misi pirobiTi saxeli 

saSualebas iZleva gadaixedos misi saaRricxvo Canawerebi da gakontroldes 

misi moqmedebebis Sesabamisoba am CanawerebTan. 

 Mmomxmareblis pirobiTi saxelis, vinaobisa da parametrebis Tvalyuris 

devnebis operaciebi xorcieldeba saTanado utilitebis meSveobiT. igive 

utilitebi administrators saSualebas aZleven operatiulad Seitanos 

qselis monacemTa bazaSi momxmareblebTan dakavSirebuli cvlilebebi. 

 Mmonacemebi qselis momxmarebelTa Sesaxeb 

 saaRricxvo Canawerebi Seicaven informacias, romelic uzrunvelyofs 

momxmareblis identifikacias qselis usafrTxoebis sistemaSi. 

 Aam CanawerebSi mocemulia: 

• momxmareblis vinaoba da paroli, agreTve pirobiTi saxeli; 

• saqselo resursebTan SeRwevis uflebamosileba; 

• jgufi, romelsac miekuTvneba. 

Ees   monacemebi   aucilebelia   administratorisaTvis   saaRricxvo 

 Canawerebis warmoebis procesSi. 

 Mmomxmareblis pirobiTi saxeli unda iyos individualuri da qselSi ar 

unda arsebobdes meore aseTi saxeli. 

 Canawerebi vinaobis Sesaxeb unda iZleodes aucilebel informacias 

momxmareblis Sesaxeb.        

Yyovelive   es   gaTvaliswinebuli   da   realizebuli   unda   iqnes 

 administratoris mier.   amave   dros   administratorma   unda   moaxdinos 

 saaRricxvo Canawerebis kopireba. 

 saaRricxvo Canawerebi unda warmoebdes garkveuli Sablonis 

gamoyenebiT. 

 Sabloni (germanul-franguli sityva) – es aris nimuSi, romlis 

mixedvidac amzadeben erTnair nakeTobebs.  

saaRricxvo Canawerebis sawarmoeblad garkveuli Sablonebis gamoyeneba 

administrators saSualebas aZlevs es procesi gaartivos da gaaadvilos. 

Mmomxmareblis parametrebis dayeneba 
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Aadministratoris mier dayenebuli momxmareblis parametrebi unda 

iTvaliswinebdes Semdeg moTxovnebsa da SesaZleblobebs: 

• registraciis dro _ raTa dadgenil iqnes momxmareblis qselSi 

muSaobis periodi; 

• saojaxo katalogi _ rac momxmarebels saSualebas aZlevs piradi 

failebi Seinaxos misTvis gamoyofil adgilze; 

• saaRricxvo Canawerebis moqmedebis vada _ rac saSualebas iZleva 

SemoisazRvros momxmareblis qselSi muSaobis periodi. 

Aadministratori, rogorc sawyisi saaRricxvo Canaweri 

 Qqselis operaciuli sistemis dayenebisTanave iqmneba saaRricxvo 

Canaweri momxmareblisaTvis, romelic `Tavis xelSi iRebs mTel Zalauflebas~ 

qselSi. 

 Aam  pirvel momxmarebels evaleba: 

• qselis formireba; 

• dacvis sawyisi parametrebis dayeneba; 

• sxva  momxmareblebisaTvis saaRricxvo Canawerebis Seqmna. 

Microsoft-is  saqselo  garemoSi  am  pirveli  momxmarebelis  saxelia 

 Administrator (administratori). 

 Novell-is garemoSi ki Supervisor (supervizori). 

 Aamgvarad, is vinc ayenebs saoperacio sistemas da pirveli Sedis qselSi 

is aris misi administratori da sruluflebiani mmarTveli. 

 stumris saaRricxvo Canaweri 

 maT, vinc ar arian qselis srulfasovani  momxmareblebi, magram 

esaWiroebaT da aqvT ufleba SeaRwion qselSi, eqmnebaT e.w. stumris (Guest) 

saaRricxvo Canaweri. Aam piris mier saqmianobis dasrulebis Semdeg, misi 

saaRricxvo Canaweri gamoirTveba. Cveulebriv is rCeba qselSi da saWiroebis 

SemTxvevaSi administrators misi gaaqtiurebis saSualeba eZleva. 

 Pparoli 

 Pparoli (fran. Parole – sityva) daTqmuli saidumlo sityva an frazaa, 

romelsac iyeneben raime uflebis mosapoveblad, Tavisianis gamosacnobad, 

pirovnebis uflebamosilebis dasadgenad da sxva analogiuri daniSnulebiT. 

 kompiuterul qselebSi parolis arCevisas aseT rekomendaciebs iZlevian: 

• ar iqnes gamoyenebuli cnobili saxelebi da movlenebi, magaliTad, 

sakuTari dabadebis weli, meuRlis an Svilis saxeli da sxva. 
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• Yyvelaze ukeTesia paroli Senaxul iqnes maxsovrobaSi da ara 

qaRaldze, Tundac saimedod gadamalulze; 

• ar iqnes daviwyebuli parolis moqmedebis vada, rom misma 

moulodnelma blokirebam ar warmoqmnas sirTuleebi. 

 Pparoli (passwords) uzrunvelyofs qselis garemos dacvas 

arasanqcionirebuli xelyofisagan. 

 Aadministratoris pirveli amocanaa parolis dadgena sawyisi 

saaRricxvo Canaweris Seqmnis dros. amiT igi Tavidan icilebs ukanono 

SeRwevebs. 

 TiToeulma  momxmarebelma unda moifiqris piradi unikaluri paroli 

da Seinaxos igi saidumlod. 

 paroli kompiuterul teqnologiebSi specialuri  kodia,  romlis  

maqsimalur  sigrZed miRebulia 14 simbolo. 

 sxvadasxva gansakuTrebuli SemTxvevis Semdeg administratorma unda 

daavaldebulos  momxmarebeli Secvalos paroli. Mmravali qselis 

saoperacio sistema TviTon aiZulebs momxmarebels periodulad, 

administratorTan SeTanxmebiT, Secvalos paroli, winaaRmdeg SemTxvevaSi 

wyvets mis momsaxurebas Zveli paroliT. 

 calkeul SemTxvevebSi, rodesac usafrTxoeba ar aris kritikuli 

sakiTxi an qselSi SeRweva Zalian SezRudulia, saaRricxvo Canawerma 

SeiZleba miiRos iseTi saxe, rom parolis gamoyeneba arc iyos saWiro. 

 Ggarda am SemTxvevebisa administratorma unda gaiTvaliswinos, rom 

qselis yofilma momxmarebelma (vTqvaT ganTavisuflebulma TanamSromelma) 

SeiZleba moindomos qselSi SeRweva, raRac piradi miznebiT. Aamitom unda 

moxdes yofili momxmareblis saaRricxvo Canaweris blokireba. 

jgufuri saaRricxvo Canawerebi momxmarebelTaTvis 

 Qqseli SeiZleba mxars uWerdes aTasobiT saaRricxvo Canawers. qselSi 

yovelTvis warmoiSoba situacia, rodesac administrators sWirdeba erTi da 

igive moqmedeba ganaxorcielos  mravali saaRricxvo Canaweris mimarT. Aaseve 

SesaZlebelia administratori erTi da igive Setyobinebas ugzavnides 

momxmarebelTa did jgufs, an aZlevdes am Tu im resursTan SeRwevis uflebas 

momxmarebelTa mkacrad gansazRvrul kontigents. 

 AaseT da mraval sxva SemTxvevaSi aucilebeli xdeba uamrav saaRricxvo 

CanawerSi Setanili iqnes cvlilebebi. Ees ki problematuri sakiTxi xdeba: 

administrators an ar aqvs imdeni dro rom Seitanos es cvlilebebi, an maTi 
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Setana moxdeba dagvianebiT. Aam mdgomareobidan gamosavals pouloben 

momxmarebelTa saerTo jgufSi (garkveuli moTxovnebis gaTvaliswinebiT) 

gaerTianebiT. 

 jgufi (group) – es saaRricxvo Canawerebis koleqtiuri momsaxureobis 

saSualebaa, rac mniSvnelovnad uadvilebs saqmianobas administrators. 

 Qqselebs programebSi gaTvaliswinebuli aqvT saTanado utilitebi, 

romlebic uzrunvelyofen jgufebis Seqmnasa da momsaxurebas. 

 privilegiebis miniWeba 

 qselSi xSir SemTxvevaSi arian momxmareblebi, romlebic momsaxurebis 

gansakuTrebuli uflebebiT – privilegiebiT sargebloben. saqselo 

administratorma am uflebebis ganxorcielebisaTvis saTanado informacia 

unda Seitanos saaRricxvo CanawerebSi. 

 Mmomxmareblis saaRricxvo Canaweris blokireba  da mocileba 

 zogierT SemTxvevaSi administrators sWirdeba ama Tu im momxmareblis 

qselSi SeRwevis droebiTi SezRudva an saerTod momsaxurebidan gamoyvana.  

Sesabamisad saWiroa am momxmareblis saaRricxvo CanawerSi an saTanado 

Sesworebis Setana an misi mocileba. administratoriBblokirebas 

axorcielebs maSin, rodesac SemdgomSi mosalodnelia am momxmarebelis 

mimarT momsaxurebis aRdgena, xolo Tu es  CaiTvleba SeuZleblad - 

saaRricxvo Canaweri mocildeba.   

 
1.3. qselis warmadobis marTva 

 qselis warmadobis marTva iTvaliswinebs Semdegs: 

• qselis warmadobis monitoringis ganxorcielebas; 

• qselSi susti adgilebis gamovlenasa da RonisZiebebis gatarebas 

maTi likvidaciis mizniT; 

• qselis efeqturi marTvisaTvis monacemTa bazis Seqmnas; 

• qselis istoriis warmoebas, rogorc momavalSi misi aRWurvisa da 

gafarToebis winadadebaTa wamoyenebis dokumenturi dadasturebis 

saSualebas. 

aRniSvnoT, rom  sityva monitoringi warmodgeba laTinur - inglisuri 

monitor-isagan, rac niSnavs gamafrTxilebels. Mmonitoringi kompiuterul 

teqnologiebSi dakvirvebis, kontrolis procesebia, romelTa mizans Seadgens 

arsebuli mdgomareobis dafiqsireba-Sefaseba da Sesabamisi gamafrTxilebeli, 

yuradsaRebi informaciis gamomuSaveba. Mmocemul SemTxvevaSi monitoringis 
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Sedegebi ganTavsdeba monacemTa bazaSi da miewodeba qselis administrators 

saTanado reagirebisaTvis. 

 Mmimoxilva 

 Qqselis dayenebisa da gaSvebis Semdeg administratori unda darwmundes, 

rom igi (qseli) efeqturad muSaobs. 

 Aam mizniT saWiroa ganuwyveteli Tvalyuris devneba Tu rogori 

warmadobiT funqcionirebs qseli da im faqtorebis marTva, romlebic 

gavlenas axdenen mis warmadobaze. 

 Qqselis marTvis amocanebis masStabi damokidebulia: 

• qselis zomebze; 

• qselis momsaxure TanamSromlebis ricxvze da maT kvalifikaciaze; 

• qselis momsaxurebisaTvis gamoyofili saSualebebis raodenobaze 

(rogorc finansuri, aseve teqnikuri mxriv); 

• qselis gamoyenebiT miRebul sargebelze. 

Ppatara  erTrangiani  qselebi 8-12 kompiuteriT SeiZleba gakontroldes 

 erTi pirovnebis mier vizualurad. 

 Ddidi da, gansakuTrebiT, globaluri qselebis monitoringisaTvis ki 

saWiroa gamocdili specialistebis garkveuli Stati da saTanado 

aRWurviloba. 

 warmadobis monitoringi 

 Aadministratorma unda gaakontrolos qselis warmadoba, rom 

• miRweul iqnes misi warmadobis uwyveti zrda arsebuli 

konfiguraciis farglebSi; 

• SesaZlebeli gaxdes misi ganviTarebis prognozireba da dagegmva; 

• gamovlindes misi susti adgilebi. 

susti adgilebi 

Ddidi  saqselo  operaciebi  xorcieldeba  ramdenime   mowyobilobis 

 gaerTianebuli moqmedebiT. TiToeuli maTgani saerTo operaciis 

Sesasruleblad garkveul dros moiTxovs. Tu romelime maTgani SedarebiT 

met dros xarjavs warmoiqmneba problemebi mTeli qselis warmadobaSi. 

 aseT `damamuxruWebel~ mowyobilobas qselSi, Cveulebriv, `sust 

adgils~ (bottlenck) uwodeben. 

 Qqselis monitoringis erTerTi ZiriTadi funqcia swored am susti 

adgilebis gamovlenaa. Aadministratorma unda gadawyvitos susti adgilis 

problema Man unda ipovos is mowyobiloba, romelic aferxebs qselis 
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muSaobas, iTxovs ra met samuSao dros vidre  dasaSvebia, da izrunvos mis 

Secvlaze. 

 susti adgili  SeiZleba iyos, magaliTad, serveri da konkretulad misi 

romelime kvanZi an parametri: 

• procesori (swrafmoqmedeba); 

• mexsiereba (misi moculoba); 

• adapteri (swrafmoqmedeba, mcire mexsiereba); 

• gadacemis garemo (monacemebis gadacemis siCqare). 

zogadad mowyobiloba mocemul qselSi, mocemul kvanZSi sust adgilad 

 SeiZleba gadaiqces Tu is: 

• araefeqturad gamoiyeneba; 

• muSaobs neli tempiT; 

• naklebi SesaZleblobisaa, vidre moiTxoveba. 

Kkargad organizirebuli monitoringi gamoavlens naklovanebebs qselSi 

da gaadvilebs problemuri komponentis povnas. 

 Mmonitoringis saSualebebi 

 Tanamedrove qselebis saoperacio sistemebs gaaCniaT monitoringis 

utilitebi. isini saSualebas aZleven administrators gaakontrolos qselis 

funqcionirebis sxvadasxva aspeqti da gamoavlinos naklovanebebi. 

 monitoringis utilitebi saSualebas aZleven administrators qselSi 

mimdinare procesebs Tvalyuri adevnos, rogorc realur droSi, aseve 

CanawerebiT. 

 aseTi procesebia: 

• procesoris moqmedeba; 

• mexsierebis gamoyeneba; 

• qselis funqcionireba erTianad. 

monitoringis utilitebi, asruleben ra Tavis funqciebs, 

• iweren informacias qselis warmadobis Sesaxeb; 

• ugzavnian administrators gafrTxilebis signalebs; 

• marTaven programebs, romelTac SeuZliaT qselis funqcionirebis 

gaumjobeseba. 

Qqselis administratori, sargeblobs ra monitoringis utilitebis mier 

miwodebuli informaciiT, agreTve qselis funqcionirebis sxva maCveneblebiT, 

iRebs gadawyvetilebebs qselis warmadobis gazrdis uzrunvelsayofad. 
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 Qqselis marTvis protokoli 

 Qqselis marTvis saprogramo uzrunvelyofa Seesabameba standartebs, 

romlebic SemuSavebulia saerTaSoriso organizaciebis mier saqselo 

mowyobilobebis mwarmoeblebTan erTad. 

 erTerTi aseTi farTod gamoyenebuli standartia qselis marTvis 

martivi protokoli (Simple Network Management Protocol, SNMP). 

 SNMP –s programebi, romelTac agentebs uwodeben, maTi gamoyenebis 

dros CaitvirTebian nebismier mmarTvel mowyobilobaSi. Aagentebi 

akontroleben qselis muSaobis trafiksa da komponentTa funqcionirebas, 

agroveben statistikur monacemebs. Segrovili informacia inaxeba marTvis 

monacemTa bazaSi (Management Information Base, MIB). 

 Kkomponentebi, romlebic eqvemdebarebian SNMP–s programiT 

gakontrolebas, Seadgenen qselis ZiriTad nawils.  

aseT komponentebs miekuTvneba: 

• serveri 

• klienti 

• koncentratori 

• adapteri 

• marSrutizatori 

• bogiri 

• rabi 

naxazze 1.1 magaliTis saxiT warmodgenilia qselis fragmenti SNMP 

komponentebiT, sadac sainterfeiso dafa igive saqselo adapteria. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nnax. 1.1. qselis SNMP komponentebi (fragmenti) 
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Aagentebis mier mopovebuli informacia Semdgom SeiZleba:  

• wardgenil iqnes grafikebis, sqemebisa da diagramebis saxiT; 

• gadaigzavnos monacemTa bazaSi  SenaxvisaTvis da Semdgomi 

analizisaTvis. 

qselis  ama Tu im maCveneblis administratoris mier daSvebuli 

sazRvrebidan gamosvlis SemTxvevaSi, ecnobeba administrators mis samuSao 

kompiuterze an peijerze. 

Semdgom qselis momsaxure personalma SeiZleba an Seitanos cvlilebebi 

qselis funqcionirebaSi, an dasvas sakiTxi romelime komponentis Secvlis an 

modernizaciis mizniT. 

sistemis sruli marTva 

Qqselis zomebis gazrdam da garTulebam metismetad Zviri gaxada misi 

yovelmxrivi kontroli. amasTan dakavSirebiT SemuSavebul iqna universaluri 

programebi, romlebic erTdroulad uzrunvelyofen rogorc qselis marTvas, 

aseve mis monitorings. aseTi programis magaliTia Microsoft Systems Management 

Server (MSMS) – ganawilebuli sistemebis centalizebuli marTvis programa. 

programa MSMS-i uzrunvelyofs rTul qselebSi kompiuterebis 

centralizebul administrirebas. 

am programiT xorcieldeba: 

• aparaturuli da programuli uzrunvelyofis inventarizacia; 

• programuli uzrunvelyofis gavrceleba da dayeneba; 

• Seferxebis mizezebis aRmoCena aparaturul da programul  

uzrunvelyofaSi. 

 MSMS programis safuZvelze monacemTa bazaSi inaxeba TiToeuli 

kompiuteris aparaturuli aRwerilobisa da misi programuli uzrunvelyofis 

sruli suraTi. am dros qselSi CarTul nebismier kompiuters saSualeba 

eZleva miiRos yvela axali programa da moaxdinos maTi konfiguracia; Aaseve 

gamoiyenos qselSi funqcionirebadi nebismieri danarTi. 

amgvarad, qseli, romelic imarTeba MSMS  programiT, uzrunvelyofilia: 

 a). axali programebis operatiuli gavrcelebiT mTel qselSi (nax. 1.2), 

 b). danarTebis erToblivi gamoyenebis gamartivebuli gzebiT (nax. 1.3), 

 g). Soreuli klientebis gaadvilebuli momsaxurebiT (nax. 1.4). 
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nax. 1.2. MSMS-i avrcelebs programul uzrunvelyofas 

 

 
 

nax. 1.3. MSMS-i amartivebs danarTebis gamoyenebas 

 

 

 

 

 

 

 

 

 

 

 
                                        administratori SMS             klienti SMS 

nax. 1.4. MSMS-i aadvilebs Soreuli klientebis momsaxurebas 

yvela es RonisZieba ki, erTi mxriv,  aiafebs  qselis eqspluataciasa da  

momsaxurebas, meore mxriv, qsels xdis ufro operatiulsa da saimedos 

momxmareblebisaTvis. 

qselis dokumentacia 

qselis normaluri da saimedo funqcionirebisaTvis didi mniSvneloba 

aqvs masSi mimdinare TiToeuli procesis (zogjer TiTqosda umniSvnelos) 

fiqsacias, anu qselis istoriis sruli suraTis Seqmnas. 

Ees RonisZieba unda daiwyos qselis dayenebis momentidan da 

gagrZeldes misi arsebobis mTel manZilze. 

aseTi midgoma saSualebas iZleva gamovlindes problemebi 

dakavSirebuli rogorc uSualod mowyobilobebTan, aseve maT warmadobasTan; 
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Seiqmnas monacemTa baza SemdgomSi qselis modernizaciisa da gafarToebis 

ganxorcielebisaTvis. 

 Qqselis funqcionirebis yvela detali Setanil unda iqnes saqselo 

JurnalSi. 

 Tu qselSi, misi didi zomebis gamo, ramdenime administratori muSaobs, 

monacemebi mainc erT JurnalSi unda ganTavsdes. 

 saqselo JurnalSi asaxuli unda iqnes: 

• mowyobilobaTa SeZenisa da dayenebis dro; 

• mowyobilobaTa ZiriTadi maCveneblebi, seriuli nomrebis miTiTebiT; 

• momwodebelTa vinaoba da damaxasiaTebeli maCveneblebi; 

• mwarmoebelTa safirmo saxelebi, produqciis nomenklatura da 

sagarantio vadebi; 

• dayenebis procesi da misi Sedegebi; 

• qselis sawyisi da Semdgomi konfiguracia; 

• yvela saqselo danarTis sia da Semadgenloba; 

• qselis eqspluataciis pirobebSi warmoSobili problemebi da maTi 

gadawyveta; 

• yvela aparaturuli da programuli cvlileba. 

aseve mravali sxva movlena Tu parametri dakavSirebuli qselis 

funqcionirebis nebismier aspeqtTan. 

aseTi Jurnali saukeTeso saSualeba iqneba qselis 

administratorisaTvis (aseve qselis xelmZRvanelobisaTvis) Semdgomi 

amocanebis gadawyvetis dros. 

aseTi amocanebi ki SemdgomSi SeiZleba iyos qselis gafarToeba da 

aRWurvilobis, momsaxurebisa da konfiguraciis Secvla da sxva. 

qselis dokumentacia (misi istoria) xelmisawvdomi da advilad gasagebi 

unda iyos qselis funqcionirebiT dainteresebuli yvela pirisaTvis. 

saqselo Jurnali SeiZleba warmoebdes eleqtronuli versiis saxiT  an 

qaRaldze. Aaseve misaRebia Jurnalis warmoeba erTdroulad orive saxiT.   

                                                                          

1.4. informaciis dacva qselSi 

 mimoxilva 

 qselSi xSirad muSavdeba konfidencialuri informacia, informacia 

saqmiani, piradi da zogjer sakmaod delikaturic. 
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 qselSi momuSave nebismieri momxmarebeli garantirebuli unda iyos, rom 

misi informacia misi survilis gareSe ar gasxvisdeba da arc daikargeba. 

 informacia qselSi moiTxovs dacvas. 

 amave dros informaciis dacvam ar unda miiRos iseTi saxe, rom TviTon 

kanonier momxmarebels Seuqnas problemebi misTvis saWiro informaciis 

miRebisa da moxmarebis procesSi. 

 qselSi momsaxurebis es amocanebi mniSvnelovanwilad administratoris 

gadasawyvetia. Mmisi gadawyveta ki moiTxovs did yuradRebasa da delikatur 

midgomas. Aaucilebelia momxmareblisaTvis qseli iyos moxerxebuli, saimedo 

da usafrTxo instrumenti misi saqmianobisaTvis, iqneba es samsaxurebrivi Tu 

sruliad piradi.  

    Qqselis dacvis dagegmva 

 Qqselis funqcionirebis procesSi aucilebelia rogorc uSualod 

informaciis, aseve TviTon qselis dacva. Aamitom  unda daigegmos da 

gatardes usafrTxoebis RonisZiebebi, rom gamoiricxos qselis dazianeba da 

informaciis xelyofa. 

 Qqselis usafrTxoebisaTvis gansakuTrebiT saSiSia da amitom Tavidan 

unda iqnes acilebuli: 

• arasanqcionirebuli SeRweva; 

• eleqtronuli miyuradeba; 

• qurdoba; 

• winaswarganzraxuli an SemTxveviTi dazianeba. 

 Ddacvis done 

 Qqselis dacvis done damokidebulia mis daniSnulebaze. cxadia, qseli, 

romelic emsaxureba msxvil korporacias, banks an romelime patara 

organizacias gansxvavebul dacvas moiTxovs. 

 Ddacvis politikis SemuSaveba 

 qselis dacvisaTvis SemuSavebuli unda iqnes garkveuli politika. 

 usafrTxoebis politikis SemuSaveba is pirveli nabijia, romelic unda 

gadaidgas nebismier organizaciaSi informaciis dacvis gzaze. 

 dacvis politika Tavdapirvelad ayalibebs e.w. generalur xazs, 

romelsac Semdgom eyrdnoba rogorc administratori, aseve momxmarebeli. am 

politikaSi situaciis mixedviT Setanili unda iqnes cvlilebebi, rom 

gamoinaxos gamosavali yvela Seqmnili mdgomareobidan. 
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     amgvarad, usafrTxoebis politikis SemuSaveba da miReba mniSvnelovani 

pirobaa qselis efeqturad gamoyenebisaTvis. 

 prevenciuli dacva 

      dacvis saukeTeso saSualebaa misi prevencia. Tu Tavidan  acilebuli 

iqneba qselSi arasanqcionirebuli SeRweva an SeRwevis mcdeloba, es niSnavs, 

rom informacia saimedodaa daculi. 

 dacvis Sesaferisi RonisZiebebi administratoris mosafiqrebeli da 

gasatarebelia, amitom igi srulad unda flobdes situacias. 

 identifikacia  

 momxmarebelma qselSi rom SeaRwios saWiroa man sworad Seiyvanos 

pirobiTi saxeli da paroli. Ees monacemebi saaRricxvo Canawerebis 

elementebia da maTi identifikacia dacvis pirveli safexuria. 

 swavleba 

 administratoris erTerTi mTavari movaleobaa gaarkvios momxmarebeli 

usafrTxoebis RonisZiebebSi da aswavlos maTi gamoyeneba. 

 administratorma SeiZleba Seqmnas saTanado saxelmZRvanelo  da 

piradadac awarmoos swavleba, gansakuTrebiT gamoucdeli 

momxmareblebisaTvis. 

 naklebad mosalodnelia naswavlma momxmarebelma aramizandasaxulad 

SemTxveviT daazianos qseli da monacemebi. 

 mowyobilobebis fizikuri dacva. 

 monacemebis dacva saqselo mowyobilobebis fizikuri dacviT unda 

daiwyos. 

 fizikuri dacvis organizebis dros gasaTvaliswinebelia: 

• kompaniis zomebi; 

• informaciis xasiaTi; 

• xelmisawvdomi resursebis raodenoba. 

erTrangian  qselebSi  fizikuri  dacvis  organizebis  politika  ar 

 arsebobs. Mmomxmarebeli TviTon agebs pasuxs misi kompiuteris 

usafrTxoebaze. 

 serveris dacva 

 did centralizebul sistemebSi, sadac momxmarebelTa ricxvi maRalia, 

xolo kompaniis monacemebi mniSvnelovani, serverebi daculi unda iqnen 

SemTxveviTi da winaswarganzraxuli xelyofisagan. 
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 serverebis fizikuri dacvis organizebis martivi variantia maTi 

ganTavseba specialur saTavsoSi, sadac Sesvla SezRuduli iqneba. Tu amis 

saSualeba ar aris minimum SesaZlebelia maTi dayeneba romelime saketebian 

karadaSi. 

 kabelebis dacva 

     kabeli, spilenZis gamtariT, garkveul manZilze asxivebs masSi gamaval 

signalebs. specialuri mowyobilobebis saSualebiT SesaZlebelia maTi 

daWera. Aaseve SesaZlebelia kabelTan uSualo mierTeba da informaciis 

miTviseba pirdapir saqselo kabelidan. 

 Aaqedan gamomdinare, sakabelo traqtebSi SeRweva mkacrad SezRuduli 

unda iyos da iq daiSvas mxolod uSualod momsaxure personali. D kargi 

Sedegebis momtania, dacvis TvalsazrisiT, kabelebis gatareba specialur 

SezRuduli gabaritebis mqone WrilebSi da specialur milebSi saamSeneblo 

konstruqciebis SigniT. 

 rogorc serverebis, aseve sakabelo meurneobis dacvis sakiTxebi  

administratoris ganuwyveteli yuradRebis sagani unda iyos. 

 Ddacvis modelebi 

 Qqselis komponentebis dacvasTan erTad udidesi mniSvneloba aqvs 

agreTve qselis resursebis dacvas. 

 momxmareblisaTvis resursebis dacva da racionaluri ganawileba 

qseliT sargeblobis umniSvelovanesi sakiTxebia, xolo 

administratorisaTvis ki ZiriTadi amocanebia. 

 am miznebis gansaxorcieblad sadReisod ori modeli gamoiyeneba. isini 

garkveulwilad uzrunvelyofen qselis sainformacio da saaparato 

usafrTxoebas. Ees modelebia: 

• dacva parolis mixedviT; 

• dacva SeRwevis nebarTviT. 

Aam modelebs aseve uwodeben: 

• dacva saerTo resursebis doneze (resource level – dacva paroliT); 

• dacva momxmareblis doneze (user level – dacva nebarTviT). 

resursebTan SeRwevis paroli. 

saerTo  resursebis  dacvis  erTerTi  mTavari  meTodia  TiToeuli 

resursisaTvis sakuTari parolis mikuTvneba. Mmomxmarebels mxolod maSin 

SeeZleba am resursiT sargebloba Tu is Seiyvans saTanado parols. 
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 Bbevr sistemaSi saerTo  resursebis gamoyeneba xorcieldeba qselSi 

sxvadasxva donis SeRweviT. SeRwevis dones ki gansazRvravs parolis tipi. 

 informaciis garkveuli katalogisaTvis (CamonaTvalisaTvis) SeRwevis 

done sxvadasxva momxmareblisaTvis SeiZleba araerTsaxovani iyos. 

 miRebulia aseTi doneebi: 

• SeRweva mxolod kiTxvis nebarTviT (read only); 

Aam donis SeRwevis uflebis mqone momxmarebelebi katalogSi mocemul 

masalas waikiTxaven e.i. katalogSi maT SeuZliaT mxolod gadaaTvalieron 

masala. amave dros SeuZliaT moaxdinon misi kopireba sakuTar kompiuterze, 

amobeWdon igi, magram ar aqvT ufleba raime cvlileba Seitanon dedanSi (anu 

qselSi ganTavsebul masalaSi). 

• SeRwevis done parolis mixedviT (depending on password); 

Aam SemTxvevaSi saerTo gamoyenebis katalogs parolis ori done 

miekuTvneba: erT SemTxvevaSi SeRwevis done nebas aZlevs momxmarebels 

mxolod waikiTxos masala, meore SemTxvevaSi SeRwevis done srulia. 

• sruli SeRweva (full access). 

Aam donis SeRwevis uflebis mqone momxmarebels katalogSi mocemul 

masalaSi SeuZlia cvlilebebisa da gardaqmnebis Setana sakuTari 

Sexedulebebis mixedviT. 

Nnaxazze 1.5 warmodgenilia saerTo resursSi sxvadasxva SeRwevis donis 

gamoyenebis magaliTi.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nnax. 1.5. resursTan SeRwevis doneTa suraTi 
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 SeRwevis nebarTva 

 Mmomxmarebeli qselSi SeaRwevs pirobiTi saxelisa da parolis 

gamoyenebiT. qselis konkretuli saerTo resursis gamoyenebisaTvis mas 

sWirdeba am resursTan SeRwevis gansakuTrebuli nebarTva. 

 TiToeul momxmarebels SeiZleba hqondes nebarTvebis mTeli dasta 

saerTo momxmarebis resursebis garkveuli nawilis an sruli SemadgenlobiT 

sargeblobis uflebiT. 

 aseTi RonisZieba ufro maRali safexuris dacvas ganaxorcielebs da mas 

ewodeba dacva momxmareblis doneze. 

 dacva momxmareblis doneze ufro efeqturia da qselisa da resursebis 

usafrTxoebis ufro maRal safexurs uzrunvelyofs. 

 qselSi resursebTan SeRwevis nebarTvebi kontrolirdeba 

administratoris mier. 

 jgufuri nebarTva 

 Aadministratorma TiToeul momxmarebels unda mianiWos saerTo 

resursebTan SeRwevis nebarTva. momxmarebelTa didi ricxvis dros es rTuli 

amocanaa, amitom nebarTvis miniWeba xorcieldeba mTeli jgufisaTvis.  

jgufisaTvis miWebuli nebarTva vrceldeba mis TiToeul wevrze. 

 

Ddacvis damatebiTi saSualebebi. 

arsebobs qselis usafrTxoebis gazrdis  sxvadasxva meTodi. 

aseTi meTodebia: 

• Aauditi; 

• Uudisko kompiuterebi; 

• Mmonacemebis daSifvra. 

 auditi 

Aauditi (auditing) – es  serveris   usafrTxoebis   JurnalSi  warmoebuli  

Canawerebia. 

Ees Canawerebi qselSi momxmarebelTa moqmedebis Tvalyuris devnebis 

saSualebas iZlevian. Canawerebi qselis dacvis elements warmoadgens, 

vinaidan JurnalSi asaxulia yvela im momxmareblis monacemebi, romelic 

muSaobda konkretul resursTan an mcdeloba qonda SeeRwia masTan.  

auditi afiqsirebs: 

• qselSi SeRwevis mcdelobebs; 

• mocemul resursTan mierTebas da misgan gaTiSvas; 
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• saaRricxvo Canawerebis blokirebas; 

• failebis gaxsnasa da daxurvas; 

• failebis modifikacias; 

• parolebis Secvlas; 

• registraciis parametrebis Secvlas da mraval sxvas. 

saerTod auditi gviCvenebs Tu rogor funqcionirebs qseli. 

administratorma auditis Jurnali SeiZleba gamoiyenos qselis 

funqcionirebis angariSis wardgenis dros, aseve raime situaciis analizis 

aucileblobis SemTxvevaSi. gansakuTrebiT maSin, rodesac fiqsirdeba qselSi 

SeRwevis arasaqcionirebuli mcdelobebi da Tanac araCveulebriv dros. aseTi 

SemTxvevebis analizma SeiZleba gamoavlinos is momxmareblebi, romlebic 

cdiloben qselSi arasanqcionirebulad SeaRwion. 

 udisko kompiuterebi. 

Uudisko kompiuterebi Tavis SemadgenlobaSi ar Seicaven mudmivi 

maxsovrobis komponentebs. maT SeuZliaT Seasrulon davaleba, magram 

miRebuli Sedegebi ar iqneba Senaxuli maT komponentebSi. isini yvelafers 

muSaobis procesSive gadascemen servers da faqtiurad funqcionireben 

serveris komponentebiT. U udisko kompiuterebs ar gaaCniaT CatvirTvis 

diskebi da qselSi maTi CarTva xorcieldeba specialuri maxsovrobis 

mikrosqemebis saSualebiT, romlebic ganTavsebulni arian saqselo 

adapterebis dafebze. udisko kompiuteris CarTvisTanave misi mikrosqema 

servers acnobebs, rom kompiuteri apirebs funqcionirebis dawyebas. serveri 

moaxdens reagirebas am signalze, gadascems ra mis operatiul maxsovrobas 

CatvirTvis programas da uxsnis mas qselSi CarTvis gzas. amis  Semdeg  

kompiuteri muSaobs serverTan erTad.  

aseTi kompiuterebi usafrTxoebis TvalsazrisiT samagaliToni arian. 

momxmarebels ara aqvs saSualeba gadmoiweros da gamoitanos samuSao 

adgilidan raime informacia, romelic misTvis xelmisawvdomia muSaobis 

procesSi. 

monacemebis daSifvra 

Kkonfidencialuri informaciis usafrTxo gadacemis aucileblobis 

SemTxvevaSi specialuri utilita axdens mis daSifvras da igi mxolod aseTi 

saxiT gaigzavneba qselSi. 

Ees informacia, miRebuli Sesabamis kompiuterze, gaivlis gaSifvris 

process da aRdgeba sawyisi saxiT. 
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daSifruli saxiT gagzavnil SetyobinebaSi Cadebuli informaciis 

amocnoba ki maTTvis, vinc mas arasanqcionirebulad Caigdebs xelSi 

(miuerTdeba kabels, daiWers gamosxivebul eleqtromagnitur talRas da a.S.) 

metad garTulebulia. yovel SemTxvevaSi Znelia operatiuli reagireba 

Sesabamis informaciaze.   

informaciis daSifvrisaTvis iqmneba specialuri avtomaturi aparatura. 

igi specialuri standartebiT axorcielebs rogorc daSifvris, aseve 

gamoSifvris procesebs. informaciis daSifvrisa da gamoSifvris 

miznebisaTvis saxelmwifo doneze, korporaciebisa da msxvili firmebis 

doneze iqmneba specialuri kodebi,  romlebic mxolod momxmarebelTa 

SezRuduli wrisaTvis aris cnobili. amiT informaciuli usafrTxoebis done 

ufro maRal safexurzea ayvanili. 

 

virusebisagan dacva 

kompiuterul qselebSi informaciis usafrTxo damuSavebis erTerTi 

mniSvnelovanesi xelSemSleli pirobaa virusebis arseboba. 

      virusi (< virus laT. sawamlavi) kompiuterul teqnologiebSi specialuri 

programaa, romelic imgvaradaa Seqmnili, rom SeuZlia Tavad CaerTos 

saoperacio sistemaSi da moaxdinos zemoqmedeba (yvela saxis: gaaqros, 

Secvalos, daamaxinjos da a.S.) masSi arsebul, rogorc momxmareblis, aseve 

kompiuteris Sida samomsaxureo failebze. 

Qqselis dacvis RonisZiebebis gatarebis dros mxedvelobaSi unda iqnes 

miRebuli virusebis mavne zemoqmedeba. sadReisod ar arsebobs maTgan 

Tavdacvis universaluri saSualeba, Tumca specialuri programebisa da 

RonisZiebebis saSualebiT SesaZlebelia maTi mavne gavlenis masStabebis 

mniSvnelovnad Semcireba.  

aseTi RonisZiebebia: 

• virusebis mocileba; 

• virusebis aqtivizaciis Seferxeba; 

• antivirusuli programebis dayeneba da sxva. 

virusebis sawinaaRmdegod mimarTul RonisZiebad aseve unda CaiTvalos 

qselSi arasanqcionirebuli SeRwevis gamoricxva, vinaidan swored es iqceva 

xolme virusebis Setanis wyarod. 
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administratorma unda ganaxorcielos virusebisagan dacvis programuli 

da organizaciuli RonisZiebebi, raTa uzrunvelyos qselis  funqcionireba 

informaciuli usafrTxoebis maRali doniT. 

 

1.5. monacemebis dakargvis Tavidan acileba 

Mmimoxilva 

momxmareblisaTvis qseli, rom iyos moxerxebuli, saimedo da usafrTxo 

instrumenti udidesi mniSvneloba aqvs masSi monacemebis dakargvis 

SesaZleblobis gamoricxvas. 

qselSi monacemebis dakargvis mravali mizezi arsebobs da TiToeuli 

maTgani ganxilvisa da Seswavlis sagans unda warmoadgendes. Ees saSualebas 

iZleva daisaxos programuli, aparaturuli da sxva saxis RonisZiebebi am 

mizezebis gamovlenaTa likvidaciis mizniT. 

 

Mmonacemebis fizikuri dacva 

Mmonacemebis fizikuri dacvis organizeba aucilebelia im 

mravalricxovani mizezebis gamo, romlebmac SeiZleba gamoiwvion maTi 

fizikuri ganadgureba. Aam mizezebs ubedurebebs uwodeben. aseTi ubedurebebi 

ki SeiZleba gamoiwvios bevrma ramem: adamianis moqmedebidan - bunebriv 

kataklizmebamde. 

Aam mizezebidan aRsaniSnavia: 

• qurdoba da vandalizmi; 

• xanZari; 

• bunebri movlenebi (elva, miwisZvra, qariSxali, wyaldidoba); 

• eleqtrokvebis mtyuneba da Zabvis mniSvnelovani naxtomebi; 

• komponentTa mtyuneba. 

Qqselis  gaCereba,    gamowveuli    gansakuTrebuli   mizezebis  gamo, 

yovelTvis ubedurebaa da dakavSirebulia mniSvnelovan finansur da teqnikur 

danakargebTan. 

 Qqselis sicocxlisunarianobis aRsadgenad saWiroa monacemebis 

mobilizireba sarezervo sistemebidan (swored maTi arsebobis aucileblobis 

sakiTxs ganvixilavT am paragrafSi). aseTi rezervebisa da sxva prevenciuli 

RonisZiebebis gareSe qselebis, gansakuTrebiT didi da globaluris, mtyuneba 

informaciis uzarmazari nakadebis ganadgurebis mizezi xdeba da Sedegebi ki 
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katastrofulia aramarto calkeuli koncernisa Tu firmisTvis, aramed 

saerTod sazogadoebisaTvis. 

 monacemTa katastrofuli ganadgurebis gamoricxva SesaZlebelia 

winmswrebi RonisZiebebis gatarebiT.  

 aseTi RonisZiebebia: 

• monacemTa sarezervo aslebis gadaReba; 

• garantirebuli kvebis wyaroebis gamoyeneba; 

• mtyunebamdgradi sistemebis organizeba. 

monacemTa aslebis gadaReba  

monacemebis katastrofuli dakargvisagan dacva SesaZlebelia SedarebiT 

ubralo da arc Tu Zalian Zvirad Rirebuli gziT – periodulad sarezervo 

aslis gadaRebis gziT. Semdgom ki miRebuli masalis gansxvavebul da saimedo 

adgilze SenaxviT. 

 rezervirebis saimedo strategia minimumamde amcirebs monacemebis 

dakargvis risks. Aam strategiis ganxorcielebisaTvis ki saWiroa: 

• mowyobiloba, romelic am mizans emsaxureba; 

• aslebis gadaRebis saTanado meqanizmis organizeba; 

• TanamSromlebi, romlebic am saqmes emsaxurebian. 

Mmowyobiloba, umetes SemTxvevaSi, es magnituri diskebi, firebi, 

kompaqtdiskebi da fleS-kartebia. 

Aam  RonisZiebebis   gatarebisaTvis  gaweuli  xarjebi  warmoudgenlad 

mcirea im savalalo SedegebTan SedarebiT, rac SeiZleba gamoiwvios 

monacemebis dakargvam. 

sarezervo aslebis gadaRebis sistema 

rezervirebis  zogadi  principi  aseTia: Tu ar SegiZlia iarsebo raimes 

gareSe (igulisxmeba informaciasTan dakavSirebiT), daamzade misi asli. 

 K aslebis gadaRebis obieqtebi SeiZleba iyvnen katalogebi da failebi, 

sxvadasxva daniSnulebis monacemebis wyaroebi, romlebic informaciis mTel 

masivebs Seicaven.  

Mmonacemebis rezervirebisaTvis SemuSavebul unda iqnes mTeli sistema. 

monacemebis aslebis gadaReba SeiZleba ganxorcieldes magaliTad, 

yoveldRiur, yovelkvireul da yovelTviur reJimSi, imisda mixedviT Tu 

ramdenad mniSvnelovania esa Tu is informacia da ra sixSiriT xdeba misi 

ganaxleba. 
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rezervirebis procesma rom ar Seaferxos qselis normaluri 

funqcionireba aslis gadaRebis dro saTanadod unda iqnes SerCeuli – 

rodesac qseli yvelaze naklebadaa datvirTuli. Aaseve mizanSewonilia 

momxmarebelTa winaswari informireba qselSi mimdinare rezervirebis 

procesebTan dakavSirebiT. Ees ki gaugebrobebis Tavidan acilebis saimedo 

saSualebaa. 

testireba da Senaxva 

sarezervo aslis gadaRebis idealuri variantia ori sarezervo aslis 

gadaReba, romelTagan erTi iqve iqneba Senaxuli, xolo meore sxva saimedo 

adgilze.  

aslebis gadaRebis organizebas  kontrols administratori uwevs. Mman 

regularulad unda awarmoos sarezervo aslebis gadaRebis procedurebis 

testireba, raTa darwmunebuli iyos, rom risi rezervirebac unda moxdes, 

marTlac rezervirdeba. Ees ki  garantia iqneba imis, rom saWiroebis 

SemTxvevaSi qseli didi danakargebis gareSe aRadgens normalur 

funqcionirebas. 

sarezervo aslebis gadaRebis Jurnali 

sarezervo aslebis gadaRebis Jurnalis arseboba did daxmarebas uwevs 

administrators dakarguli da damaxinjebuli failebis aRdgenis procesSi. 

amitom aucilebelia aseTi Jurnalis arseboba da igi unda inaxebodes iqve, 

sadac sarezervo aslebis gadaRebis masalebia ganTavsebuli. 

sarezervo aslebis gadaRebis JurnalSi Seitaneba Semdegi   saxis 

informacia: 

• sarezervo aslis  ganTavsebis adgili; 

• sarezervo aslebis gadaRebis ganxorcielebis dro; 

• informaciis matareblis saidentifikacio maCveneblebi; 

• informaciis momwodeblis monacemebi; 

• Senaxuli failebis saxelebi da parametrebi; 

• aslebis gadaRebi piris monacemebi. 

sarezervo aslebis gadaRebis organizeba 

aslebis gadaRebis mizniT magnitur damagrovebelze informaciis Cawera 

xorcieldeba an uSualod serverTan mierTebiT an romelime kompiuteris 

gamoyenebiT. 

pirvel SemTxvevaSi, rogorc rezervirebis, aseve aRdgenis operaciebi 

swrafad mimdinareobs, vinaidan am dros qseli ar gamoiyeneba. 
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serveri 

serveri 

serveri 

sarezervo aslebis  gadaReba qselis gamoyenebiT, erTi mxriv 

moxerxebuli meTodia, meore mxriv igi warmoqmnis mniSvnelovan saqselo 

trafiks da, Sesabamisad, zrdis qselis reagirebis dros momxmarebelTa 

moTxovnebze. es ki qselis warmadobis Semcirebis xarjze xdeba. aqedan 

gamomdinare, umjobesia rezervirebisaTvis SeirCes periodi, rodesac serveri 

naklebadaa datvirTuli 

Tu qselSi ramdenime serveri kompaqturadaa ganTavsebuli, maSin 

rezervirebiT gamowveuli trafikis Semcireba SesaZlebelia im kompiuteris 

izolirebul segmentze mierTebiT, romlis gavliTac xorcieldeba aslebis 

gadaReba.  

am SemTxvevaSi, aslebis gadaRebisaTvis daniSnuli kompiuteri uerTdeba 

serveris aslis gadaRebis saqslo dafas, rogorc es naCvenebia naxazze 1.6. 

 
                              kompiteri, romelic axorcielebs  

                                    sarezervo aslis gadaRebas 

                                                            

                                                                   

 

damagrovebeli                     qselis izolirebuli segmenti aslebis 

magnitur firze                                                       gadaRebisaTvis 

 

 

 

 

 

 

 

 

 

 

 

                                 kompiuteruli qselis magistraluri kabeli 

 
1 – dafa serveris qselTan muSaobisaTvis 

2 – dafa serverisa da aslis gadaRebis  kompiuteris urTierTqmedebisaTvis 

 

nax. 1.6. sarezevo aslis gadaReba izolirebuli segmentis gamoyenebiT 

 

Ggarantirebuli kvebis wyaro 

Ggarantirebuli kvebis wyaro – es kvebis gare wyaroa, romelic 

uzrunvelyofs masTan mierTebuli qselis komponentis uwyvet eleqtrokvebas. 

Ggarantirebili kvebis pirobebSi qselis komponentebma muSaoba SeiZleba 

gaagrZelon ZiriTadi wyaros mwyobridan gamosvlis SemTxvevaSi. Ees procesi 

SeiZleba gagrZeldes sakmao drois ganmavlobaSi (aTeuli wuTidan ramdenime 

saaTamde da zogjer kidev ufro met xans) an sul ramdenime wuTs, sanam 

ZiriTadi wyaro ar daubrundeba  muSa mdgomareobas.  
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garantirebuli kvebis wyaro SeiZleba TviTon energias iRebdes 

akumulatorisagan, specialuri gardamsaxisagan, magaliTad, Zravi – 

generatori, an romelime aratradiciuli energiis (magaliTad, mzis energiis 

gardamsaxi) wyarosagan. 

ZiriTadi wyaros Seferxebis SemTxvevaSi garantirebuli kvebis wyaro 

gamafrTxilebel signals awvdis administrators da momxmarebels, TviTon ki 

irTveba muSaobaSi. 

Tu ZiriTadi wyaros muSa mdgomareobis aRdgena moxdeba garantirebuli 

kvebis wyaros SesaZlo funqcionirebis vadebSi, qselis mocemuli komponenti 

gaagrZelebs normalur Ffunqcionirebas. Tu Seferxeba ufro xangrZlivia igi 

gamoyvanili unda iqnes eqsplataciidan. 

Y es procesi mimdinareobs administratoris meTvalyureobis qveS da igi 

atarebs yvela RonisZiebas, misi kompentenciis farglebSi, Seqmnili 

mdgomareobis mosawesrigeblad. 

garantirebuli kvebis  organizebis ori ZiriTadi meTodi arsebobs. 

erT SemTxvevaSi garantirebuli kvebis wyaro mudmiv muSaobaSia. igi 

iRebs energias ZiriTadi wyarosagan (romelic Cveulebrivad cvladi denis 

wyaroa), gardaqmnis mas mudmiv denad da muxtavs akumulators. akumulatori 

energias awvdis gardamsaxs, romelic mas kvlav gardaqmnis cvladi denis 

energiad Dda ase awvdis saTanado mowyobilobas, rogorc es naCvenebia  

naxazze 1.7. 

garantirebuli kvebis aseTi sistemebisaTvis damkvidrebuli saxelia- 

uwyveti kvebis wyaro UPS- Uninterrupted power supply. 

      

 

 

 

 

 

 

nax. 1.7.    garantirebuli kvebis  organizebis suraTi 

 

 aseTi  saxiT  kvebis organizeba ar gamoirCeva maRali margi moqmedebis 

koeficientiT, vinaidan energiis orjeradi gardaqmna xorcieldeba: 
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cvladidan mudmivisaken da mudmividan cvladisaken. samagierod es sistema 

uzrunvelyofs mowyobilobebis uwyvet eleqtrokvebas. 

meore SemTxvevaSi garantirebuli kvebis wyaro mxolod ZiriTadis 

gaTiSvis Semdeg irTveba da TavisTavze iRebs mowyobilobebis kvebas. Aam  

saxiT ki uwyveti kvebis organizeba principulad SeuZlebelia, Tumca wyveta 

SeiZleba metad xanmokle iyos. 

yovel konkretul SemTxvevaSi administratoris gadasawyvetia, Tu 

garantirebuli kvebis romeli gza iqnes arCeuli. 

Mmtyunebamdgradi sistemebi 

mimoxilva 

kompiuterul teqnologiebSi informaciis SenaxvisaTvis farTod 

gamoiyeneben myar diskebs. myari diski – es erTi an ramdenime myari firfitaa, 

romelzec datanilia informaciis matarebeli fena. Ffirfitebze datanili 

fena SeiZleba iyos feromagnituri, optikuri da magnitooptikuri. 

sadReisod  sarezervo aslebis gadaRebis sistemebSi ZiriTadad 

informaciis feromagnituri   matareblebi gamoiyeneba da maT magnitur 

diskebs uwodeben. 

Ffunqcionirebis  dros magnituri diski didi siCqariT brunavs (3600-dan 

10 000-mde bruni wamSi). Cawerisa da amokiTxvis magnituri Tavebi sahaero 

baliSze livliveben 0,2 – 0,5 mikronis manZilze da  ukontaqto meTodiT 

awarmoeben informaciis Cawerasa da amokiTxvas. vinaidan isini  uSualod ar 

exebian feromagnitur diskebs gamoiricxeba magnitomatareblis meqanikuri 

dazianeba. 

Aamgvarad, myari diski - es metad rTuli meqanikur – eleqtronuli 

mowyobilobaa. Mmisi damzadebisaTvis gamoiyeneba uaxlesi teqnologiebi da 

Sedegebic saukeTesoa: miRweulia maTi saimedoobis maRali done. 

magnituri diskis firfitebi SefuTulni arian specialur hermetiul 

garemoSi da qmnian bloks, romelsac kasetas uwodeben. aseTi kasetebi 

moxerxebulia gadasatanad da usafrTxo adgilze dasabinaveblad, magaliTad, 

sabanko seifebSi.  

miuxedavad yvelaferi amisa, myari diski, iseve rogorc nebismieri sxva 

ram, mudmivi ar aris da yovelTvis SesaZlebelia misi dazianeba da 

mwyobridan gamosvla. Yyvela saxis mowyobilobas, meqanikuri iqneba is, Tu 

eleqtronuli, mtyunebamde muSaobis garkveuli dro gaaCnia. Aamave dros Tu 

gavixsenebT cnobil Teziss, romelic ambobs: `yvelaferi cudi, rac unda 
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moxdes, is adre Tu gvian, aucileblad moxdeba~- diskebis mwyobridan 

gamosvlac mosalodnelia da bunebrivi. 

aseT pirobebSi mtyunebamdgradi, kargad mofiqrebuli da realizebuli  

sistemebis arsebobas udidesi mniSvneloba aqvs monacemebis dakargvisa da 

ganadgurebisagan dacvis saqmeSi. 

mtyunebamdgradi  sistemebis Seqmnis meTodebi 

mtyunebamdgradi sistemebi uzrunvelyofen informaciis dakargvisagan 

dazRvevas adgilze, uSualod kompiuterul teqnologiebSi mimdinare 

procesebis dros warmoSobili  xelSeSlebisa da dabrkolebebis gamo. 

marTalia, isini ver daicaven informacias adgilze momxdari stiqiuri 

ubedurebebisagan, xanZrisagan, wyaldidobisagan da sxva msgavsi 

movlenebisagan, magram udides rols TamaSoben kompiuteruli momsaxurebis 

procesis normalur msvlelobaSi.  

mtyunebamdgradi sistemebis moqmedebis ZiriTadi idea informaciis 

Senaxvis meTodebSi siWarbis Setana da misi (informaciis) ganTavsebaa 

sxvadasxva fizikur matarebelze. 

mtyunebamdgradi sistemebis Seqmnis meTodebia: 

• diskebis morigeoba; 

• diskebis sarkiseburi aslis Seqmna; 

• diskebis sarkiseburi dublireba; 

• diskebis morigeoba SemowmebiT luwobaze; 

• diskebis masivis sarkiseburi aslis Seqmna; 

• seqtorebis gadanacvleba; 

• klasteruli sistemis organizeba. 

 

araZviradRirebuli diskebis siWarbis masivebi 

mtyunebamdgradi sistemebis tipebis standartizacia da klasifikacia 

doneebis mixedviT xorcieldeba. Ees doneebi gamoixateba e.w. 

araZviradRirebuli diskebis (Redumdant Arrays of Inexpensive Diske – RAID) 

gamoyenebis saxiT.  

RAID – es aris myari diskebis erToblioba, romelic funqcionirebs, 

rogorc erTi mowyobiloba. Aam diskebis moqmedeba da gamoyeneba 

gansxvavebulia RAID – is doneebis mixedviT. saerTo principi ki is aris, rom 

erTi maTganis mtyunebis SemTxvevaSi sxvebi agrZeleben funqcionirebas da 
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uzrunvelyofen informaciis damuSavebis EerTiani sistemis maRal 

sicocxlisunarianobas. 

 RAID-is funqcionireba ramdenime doned iyofa.  

ganvixiloT maT Soris yvelaze gavrcelebuli:  RAID - 0;  RAID – 1;     

RAID - 5. 

 

Ddone RAID – 0. 

Ees done emyareba diskebis morigeobis meTods. Aam dros monacemebi 

iyofa 64 kbaitian blokebad da Tanabrad nawildeba diskebis masivze. masivSi 

Semaval diskTa saerTo raodenoba 2-dan 32-mdea. 

 
                                 Ddiski 1    Ddiski 2   Ddiski 3 

 

 
nax. 1.8. diskebis morigeobis suraTi 

 

naxazze 1.8 naCvenebia sami diskis morigeobis suraTi. Aam SemTxvevaSi 

monacemebis saerTo moculoba Seadgens 192kbaits. erTi nawili, 64kbaiti 

Cawerilia diskze 1, meore – aseve 64kbaiti  diskze 2 da mesame – aseve 

64kbaiti diskze 3. 

Aamgvarad, iqmneba erTiani logikuri diski, Tumca igi ver 

uzrunvelyofs saimedoobis gazrdas, radgan ar warmoqmnis amisTvis 

aucilebel monacemTa siWarbes.  

am saxiT diskebis morigeoba zrdis MmaT warmadobas, vinaidan ramdenime 

maTganze informaciis paralelurad Cawerisa da amokiTxvis saSualebas 

iZleva. 

diskebis morigeobis am meTodis mikuTvneba mtyunebamdgradi 

sistemebisTvis pirobiTia da ganpirobebulia imiT, rom  igi aumjobesebs 

saerTo saeqspluatacio maCveneblebs.N 
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done RAID –1. 

es done emyareba diskebis sarkiseburi aslis Seqmnis meTods. am dros 

monacemebi Caiwereba paralelurad or diskze, e. i. uwyvetad mimdinareobs 

sarezervo aslis gadaReba. informaciis nebismieri nawili or diskzea 

ganTavsebuli da igi daculia romelime maTganis mtyunebis dros.  

Aam SemTxvevaSi orive diskTan erTi kontroleri muSaobs.  

Kkontroleri (controller) – es  eleqtronuli mowyobilobaa, romelic 

axorcielebs marTvis process. 

Aarsebobs diskebis sarkiseburi aslis Seqmnis meTodis meore varianti, 

romelic diskebis sarkiseburi dublirebis saxeliT moixsenieba. 

am SemTxvevaSi TiToeul disks Tavisi kontroleri marTavs. Aase rom 

kontroleris dublirebac xdeba da es kidev ufro zrdis sistemis 

saimedoobas.  

naxazze 1.9  warmodgenilia Setyobinebis dacvis magaliTi diskebis 

sarkiseburi aslis Seqmnis gziT. 

     

           

          

 

N 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 1.9. diskebis sarkiseburi aslis Seqmnis suraTi 

 

 

done RAID –5. 

Ees done emyareba luwobaze SemowmebiTi diskebis morigeobis meTods. 

Semowmeba luwobaze – es Setyobinebis sworad gadacemis erTerTi 

meTodia, romelic masSi (SetyobinebaSi) siWarbis SetaniT xorcieldeba. 

Ddiskuri Seyvana/gamoyvana 

Ddiskebis sarkiseburi aslis 

gadaRebis prog. uzrunvelyofa 
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naxazze 1.10 warmodgenilia xuT diksze ZiriTadi informaciisa da 

Sesabamisi luwobis informaciis ganawilebis suraTi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 1.10.  luwobaze SemowmebiTi diskebis morigeobis meTodi 

 

Aam dros sasignalo elementebis - bitebis garkveul raodenobaSi 

yovelTvis bitebis luwi  raodenoba unda iyos. Tu realur signalSi is 

TavisTavad luwia, mas emateba elementi nuli, xolo Tu kentia - erTiani. 

luwobaze SemowmebiTi diskebis morigeobis meTodis gamoyenebis dros 

TiToeul diskze ganTavsdeba, rogorc uSualod informacia, aseve misi 

luwobaze Semowmebis monacemebi. Ees garemoeba ki mniSvnelovnad zrdis im 

informaciis aRdgenis SesaZleblobas, romelic ganTavsebulia mtyunebad 

diskze.  

Semowmeba luwobaze farTod gamoiyeneba calkeuli kompiuteris SigniT 

Setyobinebis gadaadgilebis dros an erToblivad momuSave kompiuterul 

sistemebSi erTmaneTs Soris Setyobinebebis gacvlis procesebSi. 

luwobaze SemowmebiTi diskebis morigeobis meTodi sadReisod yvelaze 

popularuli mtyunebamdgradi sistemaa, masSi SeiZleba Sediodes diskebis 

erToblioba 3-dan 32-mde.   

seqtorebis gadanacvleba 

    mtyunebamdgradobis  gazrdis erTerTi meTodia seqtorebis gadanacvleba. 

    Tu diskze informaciis Seyvana/gamoyvanis procesSi aRmoCenil iqneba 

dazianebili seqtori,  Sesabamisi draiveri am informacias gadaitans karg 

seqtorze, xolo dazianebul seqtors moniSnavs. Aam process `cxel Secvlas~ 

uwodeben (nax. 1.11).  

specialuri utilitebi, ganTavsebuli saoperacio sistemebSi, 

administrators atyobineben seqtorebSi mimdinare gadaadgilebebisa da 

saerTod seqtorebis  yvela mtyunebis Sesaxeb.  

informacia luwobaze 

Ddiski 1   Ddiski 2 D diski 3D diski 4   Ddiski 5   
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 Eam RonisZiebis  miznia Setyobinebis Ddacva dakargvisagan. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nnax. 1.11.  seqtorebis gadanacvlebis suraTi 

 

klasteruli sistemis organizeba 

klasteri - es damoukidebel sistemaTa garkveuli jgufia, romelic 

moqmedebs, rogorc mTliani erTobliobaa. Aam erTobliobaSi rogorc ki erTi 

sistema gamodis mwyobridan yvela danarCeni inawilebs mis funqciebs da 

mTeli kompleqsi agrZelebs muSaobas Seuferxeblad. 

      klasteruli sistemis organizeba, cxadia, ar cvlis sarezervo aslebis 

gadaRebis sistemas, magram es teqnologia mtyunebamdgradobis  gazrdis 

erTerTi mniSvnelovani meTodia.  

klasterul sistemaSi mimdinare yvela procesis Sesaxeb ecnobeba 

administrators saTanado RonisZiebebis gasatareblad. 

 

Ddaskvna:  

 administratoris ZiriTadi movaleobaa marTos qselis funqcionireba. 

amisaTvis man unda gamoimuSaos saTanado wesebi da Semdgom mkacrad 

Seasrulos isini. administrirebis sworad warmarTvam unda  uzrunvelyos 

qselSi monacemebis maRal doneze usafrTxo damuSavebasac da TviTon qselis 

mowyobilobaTa dacvac. 

Aam funqciebis Sesasruleblad administratoris xelSi mZlavri iaraRia 

qselis monitoringis uflebiTa da masSi mimdinare nebismieri procesis 

kontrolis saxiT. da rac mTavaria, am procesebze zemoqmedebis didi 

uflebamosilebiTa da SesaZleblobebiT. 

Ddefeqturi seqtoris  

     Ggamocnoba 

 

 

 

Mmonacemebis gadaadgileba 

      saR seqtorze 

 

 

 

Ddefeqturi seqtoris 

     moniSvna 
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Tavi 2 

 
marSrutizacia globalur qselebSi 

 

2.1. qseli dagrovebiTi komutaciis meTodiT 

 

 globaluri kompiuteruli qseli (Wide Area Network - WAN) 

telekomunikaciuri saSualebebiT erTmaneTs akavSirebs did teritoriaze 

ganawilebul kompiuterebsa da lokalur kompiuterul qselebs. amgvarad igi 

SeiZleba warmovidginoT, rogorc ori ZiriTadi struqturis, magistralurisa 

da gamanawilebli, anu samomxmareblo qselebis, Semcveli sistema.    

magistraluri nawilis Semadgeneli komponentebia telekomunikaciis  is 

saSualebebi, romlebic emsaxurebian Setyobinebis gadacemas  dedamiwis 

nebismieri wertilidan nebismier wertilamde. aseT saSualebebs ki 

warmoqmnian liTonis gamtariani da optikur-boWkovani kabelebiT 

organizebuli sixSiruli da droiTi SemWidroebis mowyobilobebi, 

telekomunikaciis radiosareleo xazebi, Tanamgzavruli sistemebi da 

sakomutacio centrebi.  

gamanawilebeli nawilis ZiriTadi Semadgeneli komponentebia 

momxmarebelTa saabonento punqtebi (Subscriber point SP), aRWurvili sxvadasxva 

klasis kompiuterebiT da lokaluri kompiuteruli qselebi (Lokal Area Network- 

LAN). 

momxmarebelTa momsaxurebisaTvis iqmneba specializirebuli 

dwesebuleba, romelsac telekomunikaciis operatori (telekommunication carrier) 

ewodeba. 

operatori (laT. operator – moqmedi) tradiciuli semantikiT aRniSnavs 

imas, vinc Tvalyurs adevnebs ama Tu im movlenas da masze saTanado 

reagirebas axdens. amJamad sityvis `operatoris~ ganmartebaSi garda 

tradiciuli semantikisa igulisxmeba im teqnikuri saSualebebisa da 

momsaxurebis erToblioba, romelic uzrunvelyofs Setyobinebis gadacemas    

garkveul teritoriaze nebismieri wertilidan nebismier wertilamde.  

naxazze 2.1 mocemulia globaluri kompiuteruli qselis fragmentuli 

struqtura. 

globaluri qselis umniSvnelovanesi komponentebia sakomutacio 

centrebi TavianTi mravalferovani, sxvadasxva daniSnulebis aparaturiT.  maT 

unda uzrunvelyon centrSi Semosuli Setyobinebis saTanado mimarTulebiT 

gagzavna. am miznis misaRwevad sakomutacio centrebi aRWurvilni arian 
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specialuri mowyobilobebiT, marSrutizatorebiT (Router - R), romlebic  qselSi 

adgenen Setyobinebis gadasacem marSrutebs da Semdgom am marSrutebis 

gamoyenebiT gadascemen maT. 

                                                      
    samomxmareblo         magistraluri nawili                samomxmareblo nawili        

   nawili 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            sakomutacio centri operatoris marSrutizatoriT RoX 
            Router (R)  
            

 

            saabonento punqti 

            Subscriber point (SP)  
 

            lokaluri qselis marSrutizatori 

                   

            RAY  abonentis marSrutizatori Router (RAY)            
 

            kompiuteri  Computer  (C) 
 

nax. 2.1. globaluri kompiuteruli qseli (fragmentuli) 

 

 
RAY 

SPx 
      

 
     RoX 

 
     Ro1 

SP1 
      

SP2 
 

 
RA1 

C2 
      

 
RA2 

 
     Ro4

 
     Ro7 

 
     Ro6 

 
     Ro5

 
     Ro3

 
     Ro2 

LAN2 

LAN1 

C1 
      

CZ 
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kompiuteruli qselis fragmentze (nax. 2.1) warmodgenilia topologia  

K – SeerTeba, vinaidan magistralur nawilSi sakomutacio centrebs Soris ar 

aris realizebuli sruli SeerTeba. aseve naCvenebia qselis magistralur 

nawilTan gamanawilebli, anu samomxmareblo qselebis komponentebis-  

saabonento punqtebisa (SP)  da lokaluri qselebis (LAN), kavSirebis suraTi.  

sadReisod Setyobinebis gadasacemad ZiriTadad gamoyenebulia 

dagrovebiTi komutaciis meTodebi. 

dagrovebiTi komutaciis arsi mdgomareobs imaSi, rom Semosuli 

Setyobineba jer Caiwereba saTanado maxsovrobis mowyobilobaSi (e.i. 

dagrovdeba), Semdeg ki xorcieldeba misi damuSaveba da Semdgomi gadacema. 

radioteqnikis, mikroeleqtronikis, nanoteqnologiebis ganviTarebis 

maRalma donem SesaZlebeli gaxada Setyobinebis gadacemis sizustisa da 

siCqaris mkveTri gazrda. aman ki ganapiroba yvela saxis informaciis 

dagrovebiTi  meTodebis gamoyenebiT gadacemis SesaZlebloba. 

globalur kompiuterul qselebSi  Setyobinebis   gadacema ZiriTadad 

misi Semadgenel nawilebad, paketebad, daSlis gziT mimdinareobs.  

Setyobinebis Semadgeneli paketebis gadacema komutaciis ori meTodiT 

xorcieldeba: virtualuri arxebiT da datagramebiT.  

 Tu mocemul qselSi paketebis gadacemisaTvis SeirCea erTi garkveuli 

gza, rogorc es naCvenebia naxazze 2.2, da erTi Setyobinebis yvela paketi  am 

gziT gadaicema  gveqneba  paketebis komutaciis qseli  virtualuri arxebiT.  

naxazze warmodgenili suraTis mixedviT Setyobineba sruli saxiT 

Semodis saabonento punqtidan SP1 sakomutacio centrSi, romelic 

aRWurvilia marSrutizatoriT Ro1. am centrSi Setyobineba iSleba, magaliTad 

5 paketad (paketebis ricxvi damokidebulia sawyisi Setyobinebis moculobaze 

da mocemul qselSi paketebis miRebul  zomaze). Semdeg marSrutizatoris 

mier arCeulia magistralur nawilSi paketebis gadacemis gza: Ro3 - Ro4 - Ro7. 

marSrutizatori Ro7  adgens, rom mimRebi abonenti lokalur qselSia 

CarTuli da rom am qsels gaaCnia saabonento marSrutizatori RA2  da mas  

gadascems Semosul paketebs. marSrutizatori RA2  aRadgens am paketebidan 

sawyis Setyobinebas da gadascems adresats, kompiuter C2. amiT Setyobinebis 

gadacemis procesi sruldeba. 

qselis mocemuli fragmentiT Setyobinebis gadacemis procesebis 

analizis dros yuradReba unda mieqces saabonento marSrutizator RA2-s. misi 
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roli da mniSvneloba igivea, rac gaaCniaT operatoris  marSrutizatorebs 

RoX,  mxolod ekuTvnian periferiul nawils. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 2.2. paketebis komutaciis qseli  virtualuri arxebiT 

 

Tu mocemul qselSi paketebis gadacema sxvadasxva gziT mimdinareobs, 

rogorc es naCvenebia naxazze 2.3, gveqneba  paketebis komutaciis qseli  

datagramebiT.   

naxazze warmodgenili suraTis mixedviT Setyobinebas gadascems 

lokalur qselSi CarTuli kompiuteri C1. Setyobinebas, pirvel rigSi, iRebs 

am lokalur qselSi CarTuli saabonento marSrutizatori RA1, romelic am 

Setyobinebas daSlis, magaliTad, 5 paketad (paketebis ricxvi damokidebulia 

sawyisi Setyobinebis moculobaze da mocemul qselSi pakerebis miRebul  

zomaze). es paketebi sruli SemadgenlobiT Semodis sakomutacio centrSi, 

romelic aRWurvilia marSrutizatoriT Ro1. es marSrutizatori paketebis 

 
     Ro1 

SP1 
      

SP2 
 

 
RA1 

C2 
      

 
RA2 

 
     Ro4

 
     Ro7 

 
     Ro6

 
     Ro5

 
     Ro3

 
     Ro2 

LAN2 

LAN1 

C1 
      

Setyobineba 

Setyobineba 

Setyobineba 

paketebi 

1 

1 
1 

1 

2 

2 
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2 

3 

3 

3 3 
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4 

4 

5 

5 
5 
4 

4 
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gadacemisaTvis adgens gzebsa da TiToeuli maTganiT gadasacemi paketebis 

ricxvs. mocemul magaliTSi ori paketi gadaecema marSrutizators Ro4, ori - 

Ro3-s da erTi Ro2. paketebi gadaadgildebian arCeuli gzebiT da Tavs moiyrian 

marSrutizator Ro6, romelTanac  dakavSirebulia mimRebi  saabonento punqti 

SP2. marSrutizatori Ro6 gansazRvravs, rom adresati uSualod abonentia, 

amitom TviTon daubrunebs Setyobinebas sawyis saxes, e.i. ganaxorcielebs 

Semosuli paketebis mixedviT Setyobinebis aRdgenas da gadascems mas 

saabonento punqt SP2-s.  amiT Setyobinebis gadacemis procesi sruldeba. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 2.3. paketebis komutaciis qseli  datagramebiT 

 

 

amgvarad, paketebis gadacema qselSi SeiZleba mimdinareobdes 

virtualuri arxebiT an datagramebiT. 

gadacemis orive meTods aqvs Tavisi dadebiTi da uaryofiTi mxareebi. 

 SevadaroT erTmaneTs am ori meTodis zogierTi maCvenebeli: 
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  damisamarTeba      virtualuri    TiToeul pakets esaWiroeba virtualuri 

                  arxebiT        arxis mokle misamarTi             

                datagramebiT   TiToeul pakets esaWiroeba, rogorc 

                                 adresatis, aseve adresantis, sruli 

                                 misamarTi 

 

  marSrutizacia     virtualuri     gadacemis arxi dgindeba erTxel  

                 arxebiT         yvela paketisaTvis 

                 datagramebiT   TiToeuli paketisaTvis gadacemis  

                                  arxi dgindeba individualurad 

 

  marSrutizatoris   virtualuri   yvela arxi, romelic am dros mocemuli 

    gamosvla          arxebiT        marSrutizatoris gavliT muSaobs,            

    mwyobridan                        wyvets funqcionirebas 

                 datagrmebiT    ikargeba ramdenime paketi, romelic am 

                                  dros gadaicemoda  mocemuli 

                                  marSrutizatoris gavliT 

 

am maCveneblebs garda mxedvelobaSi misaRebia is garemoeba, rom:  

1. virtualuri arxebiT gadacema arxebis SeerTebis gansaxorcieleblad 

da Sesabamisi misamarTis dasamuSaveblad garkveul dros moiTxovs. amis 

Semdeg ki paketebis gadacema ufro swrafad mimdinareobs vidre datagramebis 

meTodis gamoyenebis dros; 

2. Tu samomxmareblo paketebi mcire zomebisaa, maSin damisamarTebis 

wili paketSi datagramebis meTodis gamoyenebis dros mniSvnelovania da amiT 

mTeli arxis gamtarunarianoba mcirdeba. 

daskvnis saxiT unda avRniSnoT, rom zogadad upiratesobis miniWeba arc 

virtualuri arxebiT gadacemisaTvis da arc datagramebiT gadacemisaTvis ar 

SeiZleba. konkretuli qselis realizebis procesSi ganxilul unda iqnes 

SetyobinebaTa gadacemis yvela aspeqti da Sesabamisad SeirCes gadacemis 

misaRebi meTodi. 
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2.2. marSrutizaciis algoriTmebi  

 

2.2.1.  zogadi mimoxilva 

globalur kompiuterul qselebSi Setyobinebis gadacema erTi 

saabonento punqtidan meore saabonento punqtamde, maSin rodesac es punqtebi 

didi manZiliT arian erTmaneTisagan daSorebuli, moiTxovs qselis 

resursebis mniSvnelovani nawilis gamoyenebas. es procesi racionaluri gziT 

unda warimarTos, raTa efeqturad iqnes gamoyenebuli qselis SesaZlebobebi. 

qselSi Setyobinebis gadacema gulisxmobs marSrutizatorebis garkveuli 

mwkriviT maTi gadaadgilebis process. 

am miznis misaRwevad  qselSi ganTavsebulia  marSrutizatorebis 

erToblioba, Seqmnilia maTi sruli topologiuri suraTi da arsebobs imis 

SesaZlebloba, rom SeirCes Setyobinebis gadacemis optimaluri gza. amitom 

damuSavebulia qselSi marSutizaciis mravali algoriTmi. 

algoriTmi (frangul-arabul-berZnuli) raime amocanis amosaxsnelad 

saWiro maTematikur moqmedebaTa erTobliobaa.  

algoriTmi telekomunikaciuri qseliT informaciis gadacemasTan 

dakavSirebiT im procesebisa da procedurebis erTobliobaa, romelic 

uzrunvelyofs Setyobinebis efeqtur gadacemas qselis abonentebs Soris. 

procesi (laT) - raime movlenaTa TanamimdevrobiTi monacvleobaa; 

procedura (frang) – risame Sesasruleblad saWiro moqmedebaTa, 

RonisZiebaTa Tanamimdevrobaa. 

nebismieri globaluri qselisaTvis unda SeirCes saTanado algoriTmi 

an algoriTmTa erToblioba, romelTa  mkacri dacviT warimarTeba 

marSrutizatorebis funqcionireba. 

marSrutizaciis procesi ori etapisagan Sedgeba: erTi gadacemis 

garkveuli marSrutis dadgenaa, meore ki uSualod paketebis gadacemaa, 

romelsac gadagzavnas uwodeben. 

amgvarad, qselis funqcionireba SeiZleba ganxilul iqnes rogorc ori 

procesis erToblioba: pirveli, roca xorcieldeba marSutizaciis cxrilebis 

Sedgena da Semdgomi ganaxleba da meore, roca am cxrilebis monacemebze 

dafuZnebiT, marSrutizatorebi axorcieleben Setyobinebis gadacemas. swored 

am dros iwyeben Tavis rolis TamaSs marSrutizaciis algoriTmebi. 

aq xazi unda gaesvas erT garemoebas, rodesac ganixileba 

marSrutizaciis algoriTmebi, ar aqvs mniSvneloba, iZebneba marSruti 

cakeuli paketisaTvis (e.i. gamoyenebulia datagramebis meTodi), Tu erTi 
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saerTo SeerTebisaTvis (e.i. gamoyenebulia virtualuri arxebis meTodi) igi 

unda warimarTos erTgvari pirobebis dacviT. 

marSrutis arCevis algoriTmi unda xasiaTdebodes garkveuli 

TvisebebiT: koreqtulobiT, anu sisworiT, simartiviT, saimedoobiT da 

samarTlianobiT. 

moTxovna koreqtulobisa da simartivis Sesaxeb axsnas ar moiTxovs. 

saimedoobasTan dakavSirebiT unda aRiniSnos, rom didi qselebis 

funqcionirebis dros ganuwyvetliv aqvs adgili ama Tu im aparaturis 

mtyunebas da amasTan dakavSirebiT qselis topologiisa da qselSi trafikis 

cvlilebas. marSrutizaciis algoriTmma unda SeZlos SetyobinebaTa 

gadacemis procesis morgeba cvalebad topologiasTan da trafikTan, ise rom 

ar moiTxovos gadacemis procesebis dawyeba Yyovelgvari  Seferxebebis dros. 

moTxovna samarTlianobis Sesaxeb ganvixiloT konkretul magaliTze. 

naxazze 2.4 warmodgenilia qselis saTanado fragmenti.  

 

         G                   A                                 C                   E 
 

 

 

 

 

 

 

                                             B                                D                    F                     H 
nax. 2.4. samarTlianobis sailustracio qselis fragmenti 

 

dauSvaT aq mocemul  A  da B, C da D,  E da F sadgurebs Soris trafiki 

imdenad intensiuria, salte yovelTvis gajerebulia da ver xerxdeba G da H  

sadgurebis urTierTdakavSireba. aseT SemTxvevaSi marSrutizaciis 

algoriTmisagan moiTxoveba trafikis samarTliani gadanawileba sadgurebs 

Soris ise, rom G da H  sadgurebsac mieceT urTierTdakavSirebis saSualeba. 

marSrutizaciis algoriTmis damuSavebis Tu SerCevis dros winaswar 

gadasawyvetia  qselis romeli parametris mimarT ganxorcieldes optimizacia. 

aseTi parametrebi  ki SeiZleba iyos qselSi Setyobinebis dayovnebis drois 

minimizacia, qselis saerTo gamtarunarianobis gazrda da sxva. 

marSrutis arCevis algoriTmebi or ZiriTad klasad iyofa: adapturi da 

araadapturi. 

araadapturi algoriTmebi marSrutis arCevis dros ar iTvaliswineben 

qselis mimdinare mdgomareobas, e.i. realur topologias da trafikis 
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maxasiaTeblebs mocemuli momentisaTvis. am SemTxvevaSi winaswar saerTo 

topologiuri suraTiT dgindeba marSruti qselis nebismier or abonents 

Soris. es maCveneblebi Seitaneba marSrutizatoris marSrutTa siaSi da 

Semdeg xorcieldeba mkacrad am saxiT misi realizeba. 

marSrutizaciis aseT proceduras statikur marSrutizacias uwodeben.  

adapturi algoriTmebi marSrutis arCevis dros  iTvaliswineben qselis 

mimdinare mdgomareobas, e.i. realur topologias da trafikis maxasiaTeblebs 

mocemuli momentisaTvis. amis miRweva xorcieldeba qselis mdgomareobis 

Sesaxeb informaciis uwyvet reJimSi miRebiT da am informaciaze myisieri 

reagirebiT.  es procesebi rTulia da realizebisaTvis qselis mniSvnelovan 

resursebs moiTxovs, magram misi warmatebiT organizeba qselis efeqturi 

funqcionirebis garantiaa. 

marSrutizaciis aseT proceduras dinamiur marSrutizacias uwodeben.  

 

2.2.2.  marSrutizacia da grafTa Teoria 

grafTa Teoria diskretuli maTematikis dargia, romelic obieqtebs 

Seiswavlis geometriuli midgomiT.  Teoriis ZiriTadi cnebaa grafi, romelic 

wveroebis da wiboebis simravliT warmodgeba (nax. 2.5). 

 

 

 

 

 

 

nax. 2.5. grafi 

 
es saxelwodeba miRebulia berZnuli sityvisagan  `grafa~ (graphe xazi) – 

manZili, Sualedi or xazs Soris.  

grafTa Teoria saSualebas iZleva moiZebnos wveroebis damakavSirebeli 

wiboebis optimaluri rigi. magaliTad, umoklesi gza A da B wveroebs Soris.   

kompiuterul qselebSi grafTa Teoriis safuZvelze SeiZleba dadgindes 

sakomutacio centrebs Soris umoklesi gza, anu gadawydes qselSi 

optimaluri marSrutizaciis amocana. igi ase SeiZleba warmovadginoT: 

gvaqvs grafi  T(R,Ch), sadac: 

T - grafia, telekomunikaciis amocanaSi qselis topologia (Topos); 

R -  wveroebia, telekomunikaciis amocanaSi marSrutizatorebi (Router);  

Ch–wiboebia, telekomunikaciis amocanaSi  kavSiris arxebi (Chenel). 
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R4 

R5 

R6 

R7 

R8 

R9 

R10 
Ch12 

Ch14 
Ch49 

Ch46 
Ch13 

Ch25 

Ch23 

Ch36 

Ch56 

Ch58 

Ch57 

Ch6 10 

Ch8 10 

Ch9 10 

Ch7 10 
Ch6 7 
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grafisaTvis (T) unda gadawydes marSrutizatorebis (R) dakavSirebis  

umoklesi gzebis moZebnis amocana arsebuli wiboebis (Ch)   pirobebSi.  

am mizniT kompiuteruli qselebisaTvis SemuSavebulia ramdenime 

algoriTmi, romlebic cnobilni arian marSrutizaciis algoriTmebis 

saxeliT. aseTia, magaliTad  edvin deiqstras (Edwin Dijkstra) algoriTmi.  

 

2.3. statikuri marSrutizaciis algoriTmebi 

 

2.3.1. umoklesi gzebis moZebna e. deiqstras  algoriTmiT 

 

qselSi abonentebs Soris umoklesi, optimaluri gzebis moZebnis 

ramdenime algoriTmia cnobili, MmaT Soris   edvin deiqstras (Edwin Dijkstra) 

algoriTmi, romelsac aq ganvixilavT. 

sanam uSualod am algoriTmis ganxilvas SeudgebodeT, avRniSnoT, rom 

optimaluri gza mravali maCveneblis mixedviT SeiZleba ganisazRvros. aseTi 

maCvenebeli SeiZleba iyos uSualod fizikuri manZili, satranzito kvanZebis 

ricxvi, Setyobinebis gadagzavnis dro, gadagzavnis tarifi da sxva. TiToeuli 

es maCvenebeli da maTi kombinacia SeiZleba warmoadgendes optimizaciis 

kriteriums. 

 aq ganxilul iqneba e. deiqstras algoriTmi qselis marSrutizatorebs 

Soris fizikuri manZilis optimizaciis kriteriumiT. aseTi arCeva ar arRvevs 

meTodis zogad saxes da martivad SeiZleba yvela sxva kriteriumze gadasvla.  

fizikuri manZilis optimizaciis kriteriumad arCeva moxerxebulia misi 

simartivisa da TvalsaCinoebis gamo. 

 e. deiqstras  algoriTmis ganxilvis dros amocana zogadad ase dgeba: 

gvaqvs grafi  T(R,Ch)  da napovni unda iqnes minimaluri manZilebi nebismieri 

wverodan yvela sxva wveromde.  am amocanis gadawyveta mimdinareobs 

TanmimdevrobiT, nabij-nabij grafis wveroebis movliT.  

telekomunikaciis amocanebis gadawyvetis pirobebSi am process Zebnis 

safexurebi vuwodoT. Zebnis pirvel safexurze dgindeba manZilebi sawyisi 

wveros mezobel wveroebamde. nebismieri wverosaTvis mezoblad iTvleba 

wvero, romelTanac is dakavSirebulia wiboTi.  wveroebis movlis dros xdeba 

maTi moniSvna manZilis mixedviT Zebnis sawyisi wveros mimarT. Zebnis yvela 

safexurze dgindeba wvero, romelic am safexurisaTvis umoklesi manZiliTaa 

daSorebuli sawyisi wverodan. Semdeg dgindeba ukve am wveros mezobeli 

wveroebi da a. S. Zebnis yvela safexurze erTmaneTs edareba gansaxilveli 
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wveros arsebuli moniSvna, e.i. manZilis maCvenebeli Tu is mas gaaCnia, da 

Zebnis am safexurze miRebuli manZilis maCvenebeli.  Tu wveros arsebuli 

moniSvna ufro mcirea, vidre axali Sedegi, maSin rCeba arsebuli moniSvna; Tu 

ki wveros arsebuli moniSvna ufro metia, vidre axali Sedegi, maSin  wveros 

ecvleba  arsebuli moniSvna da xelaxla moiniSneba. es imis maCvenebelia, rom 

napovnia sawyisi wverodan mocemul wveromde ufro mokle gza.  

 es procesi grZeldeba manam, sanam Zebnis safexurebiT movlili ar 

iqneba grafis yvela wvero, anu ar dadgindeba minimaluri manZilebi sawyisi 

wverodan yvela sxva wveromde, ar ganisazRvreba umoklesi, optimaluri gzebi. 

 ganvixiloT konkretul magaliTze e. deiqstras  algoriTmis 

realizebis procesi. am mizniT aviRoT magaliTad qselis naxaz 2.1 

warmodgenili fragmenti gamartivebuli saxiT (nax. 2.6).  

 mocemul fragmentze mocemulia qseli K-SeerTebis topologiiT. 

sakomutacio centrebi naxazze  warmodgenilia marSrutizatorebis saxiT, 

rogorc ZiriTadi komponentebi optimaluri gzebis dadgenis procesSi. 

 qselis es fragmenti   SeiZleba ganxilul iqnes,  rogorc grafi T(7,13), 

e.i. grafi 7 wveroTi da 13 wiboTi. 

 umoklesi, optimaluri gzebis Zebnis pirveli nabijia dadgindes Tu 

romeli wveros mimarT unda ganisazRvros manZilebi, anu moxdes sawyisi 

wveros saxeldeba. aqedan gamomdinare, sawyisad miviRoT R1 wvero. 

 Zebnis dawyebis win miRebulia grafi ase moiniSnos: sawyisi wvero `0~, 

xolo yvela sxva wvero `X~.  es miuTiTebs, rom jer Zebna ar dawyebula.   

Semdgom Zebnis safexurebis Sedegebis mixedviT icvleba wveroebis 

moniSvnebi da es procesi sruldeba, rodesac Zebnis safexurebi Seexeba yvela 

wveros. 

 manam, sanam naCvenebi iqneba deiqstras algoriTmis Sesrulebis procesi 

unda dadgindes manZilebi wveroebs Soris, anu wiboTa sigrZeebi. pirobiTad 

miviRoT, rom wiboebisaTvis masStabia 1 mm – 1 km.  

es monacemebi warmodgenilia naxazze 2.6.  

 Zebnis I safexuri 

 wvero R1 moniSnulia `0~, e.i. igi warmoadgens wveros, romlis 

mimarTac unda dadgindes umoklesi manZilebi. amitom wvero R1 –is moniSvna 

SevcvaloT axliT - r0. 
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                                                                                           R4 
                                                 R1                 46                        X      
                                                                                         
                                             0                                                                45 
                                                            26                  36  
                                                                   R3                            42                        R7 
                                                                          X                                                         X 
                                             49                                38                             33                      
                                                           39                                        R5                                                                        
                                                                                                                             
                                                                                                          X        
                                                                      59                                                    57 
                                                                                                             37 
                                         X                               
                                              R2                               75                             
                                                                                                           
                                                                                                                          
                                                                                                                          X 
                                                                                                                   R6 
 
 

 

nax. 2.6. qselis fragmenti  T(7,13) grafis saxiT 

sawyisi mdgomareoba 

 

  
 vipovoT r0(R1)-is mezobeli wveroebi da davalagoT daSorebis mixedviT. 

aseTebia R3, R4, R2. 

 wverodan r0(R1)  mezobel wveroebamde aseTi manZilebia (km): 

 R3-mde 26;  

 R4-mde 46; 

            R2-mde 49. 

 Zebnis I safexuris Sedegebi davitanoT naxazze, anu niSnulebi X 

SevcvaloT Sesabamisi sidideebiT. naxazze 8.5/1 isini naCvenebia, rogorc 

axali niSnulebi.   (niSnuli, magaliTad, 46/1 gviCvenebs, rom 46km-ia sawyisi,  

r0(R1) wverodan da rom igi dadgenilia Zebnis I safexurze). 

 Zebnis I safexurze vadgenT, rom wverodan r0(R1)  uaxloesia R3 wvero. igi 

movniSnoT, rogorc  r1(R3). 

 Zebnis II safexuri 

 vipovoT r1(R3)-is mezobeli wveroebi da davalagoT daSorebis mixedviT. 

aseTebia R1 (TviT sawyisi wvero, romelic aq aRar ganixileba), R4, R5, R2. 
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                                                                                           R4 
                                                 R1                 46                       46/1      
                                                                                         
                                            r0                                                                45 
                                                            26                  36  
                                                                   R3                            42                        R7 
                                                               r1       26/1                                                      X 
                                             49                                38                             33                      
                                                          39                                        R5                                                                        
                                                                                                                             
                                                                                                          64/2        
                                                                      59                                                    57 
                                                                                                             37 
                                      49/1                               
                                              R2                               75                             
                                                                                                           
                                                                                                                          
                                                                                                                          X 
                                                                                                                   R6 
 
 

 

nax. 2.6/1.  qselis fragmenti  T(7,13) grafis saxiT 

 mdgomareoba Zebnis I da II safexuris Semdeg 

 

 r0(R1)  wverodan  r1(R3)-is mezobeli wveroebamde aseTi manZilebia (km): 

      R4-mde  26 + 36 = 62; 

      R5-mde  26  +  38 =  64; 

 R2-mde  26 + 39 = 65. 

 miRebuli Sedegebi unda Sefasdes: 

      wvero R4  moniSnulia, rogorc 46/1, axali Sedegi 62-ia. es niSnavs, rom 

wvero R4-mde ufro mokle manZili napovni ar aris da unda darCes arsebuli 

niSnuli; 

 aseve, wvero R2  moniSnulia, rogorc 49/1, axali Sedegi 65-ia. es niSnavs, 

rom wvero R2-mde ufro mokle manZili napovni ar aris da unda darCes 

arsebuli niSnuli; 

 wvero R5   moniSnulia, rogorc X, amitom  vsvamT miRebul Sedegs 64/2.  

 naxazze 8.5/1 naCvenebia mdgomareoba Zebnis I da II safexuris Semdeg. 

 Zebnis III safexuri 

 Zebnis III safexuris win unda SeirCes morigi wvero. am mizniT erTmaneTs 

unda Seedaros yvela niSandebuli wvero, romlis movlac ar Semdgara. 
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mocemuli  momentisaTvis,  anu  Zebnis  III  safexuris  win, aseTi wveroebia: 

R4 niSnuliT 46/1, R2 niSnuliT 49/1 da R5 niSnuliT 64/2,   

 am wveroebidan umciresi niSnuli gaaCnia wveros R4 - 46/1, amitom 

miviRoT R4 Zebnis III safexuris morig wverod da movniSnoT, rogorc r2. 

 vipovoT r2(R4)-is mezobeli wveroebi da davalagoT daSorebis mixedviT. 

aseTebia R1 (TviT sawyisi wvero, romelic aq aRar ganixileba), R3, R5, R7. 

r0(R1)  wverodan  r2(R4)-is mezobel wveroebamde aseTi manZilebia (km): 

      R3-mde  dadgenilia,  26/1; 

      R5-mde  46  +  42 =  88; 

 R7-mde  46 + 45 = 91. 

      
                                                                                           R4 
                                                 R1                 46                       46/1      
                                                                                    r2    
                                            r0                                                                45 
                                                            26                  36  
                                                                   R3                            42                        R7 
                                                               r1       26/1                                                      91/3 
                                             49                                38                             33                      
                                                           39                                        R5                                                                        
                                                                                                                             
                                                                                                          64/2        
                                                                      59                                                    57 
                                                      r3                                                    37 
                                      49/1                               
                                              R2                               75                             
                                                                                                           
                                                                                                                          
                                                                                                                         124/4 
                                                                                                                   R6 
 
 

 

nax. 2.6/2.  qselis fragmenti  T(7,13) grafis saxiT 

 mdgomareoba Zebnis III da IV safexuris Semdeg 

 
 miRebuli Sedegebi unda Sefasdes: 

wvero R5  moniSnulia, rogorc 64/2, axali Sedegia 88. es niSnavs, rom 

wvero R5-mde ufro mokle manZili napovni ar aris da unda darCes arsebuli 

niSnuli; 

 wvero R7   moniSnulia, rogorc X, amitom  vsvamT miRebul Sedegs 91/3.  

 Zebnis IV safexuri 
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 Zebnis IV safexuris win unda SeirCes morigi wvero. am mizniT erTmaneTs 

unda Seedaros yvela niSandebuli wvero, romlis movlac ar Semdgara. 

mocemuli  momentisaTvis,  anu  Zebnis  IV  safexuris  win, aseTi wveroebia:  

R2 niSnuliT 49/1,  R5 niSnuliT 64/2 da R7 niSnuliT 91/3. 

am wveroebidan umciresi niSnuli gaaCnia wveros R2 - 49/1, amitom 

miviRoT R2 Zebnis IV safexuris morig wverod da movniSnoT, rogorc r3. 

 vipovoT r3(R2)-is mezobeli wveroebi da davalagoT daSorebis mixedviT. 

aseTebia R1 (TviT sawyisi wvero, romelic aq aRar ganixileba), R3, R5, R6. 

r0(R1)  wverodan  r3(R2)-is mezobel wveroebamde aseTi manZilebia (km): 

      R3-mde  dadgenilia,  26/1; 

      R5-mde  49  +  59 =  108; 

 R6-mde  49 + 75 = 124. 

 miRebuli Sedegebi unda Sefasdes: 

wvero R5  moniSnulia, rogorc 64/2, axali Sedegia 108. es niSnavs, rom 

wvero R5-mde ufro mokle manZili napovni ar aris da unda darCes arsebuli 

niSnuli; 

 wvero R6   moniSnulia, rogorc X, amitom  vsvamT miRebul Sedegs 124/4.  

naxazze 8.5/2 naCvenebia mdgomareoba Zebnis III da IV safexuris Semdeg. 

Zebnis V safexuri 

 Zebnis V safexuris win unda SeirCes morigi wvero. am mizniT erTmaneTs 

unda Seedaros yvela niSandebuli wvero, romlis movlac ar Semdgara. 

 mocemuli  momentisaTvis,  anu  Zebnis  V  safexuris  win, aseTi 

wveroebia:  R5 niSnuliT 64/2,  R7 niSnuliT 91/3 da R6 niSnuliT 124/4. 

am wveroebidan umciresi niSnuli gaaCnia wveros R5 - 64/2, amitom 

miviRoT R5 Zebnis V safexuris morig wverod da movniSnoT, rogorc r4. 

 vipovoT r4(R5)-is mezobeli wveroebi da davalagoT daSorebis mixedviT. 

aseTebia R7, R6, R3, R4, R2. 

r0(R1)  wverodan  r4(R2)-is mezobel wveroebamde aseTi manZilebia (km): 

      R7-mde  64 + 33 = 97; 

      R6-mde  64  +  37 =  101; 

 R3-mde  dadgenilia, 26/1; 

R4-mde  dadgenilia, 46/1; 

R2-mde  dadgenilia, 49/1. 

 miRebuli Sedegebi unda Sefasdes: 
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wvero R7  moniSnulia, rogorc 91/3, axali Sedegia 97. es niSnavs, rom 

wvero R7-mde ufro mokle manZili napovni ar aris da unda darCes arsebuli 

niSnuli; 

 wvero R6   moniSnulia, rogorc 124/4, axali Sedegia 101. es niSnavs, 

rom wvero R6-mde napovnia ufro mokle manZili da unda Seicvalos arsebuli 

niSnuli 124/4, axaliT 101/5.  

 
                                                                                           R4 
                                                 R1                 46                       46/1      
                                                                                    r2    
                                            r0                                                                45 
                                                            26                  36  
                                                                   R3                            42                        R7 
                                                               r1       26/1                                           r5        91/3 
                                             49                                38                             33                      
                                                           39                                        R5                                                                       
                                                                                                                             
                                                                                                          64/2        
                                                                      59                         r4                        57 
                                                      r3                                                    37 
                                      49/1                               
                                              R2                               75                             
                                                                                                           
                                                                                                                r6       101/5 
                                                                                                                         (124/4) 
                                                                                                                   R6 
 
 

 

nax. 2.6/3.  qselis fragmenti  T(7,13) grafis saxiT 

 mdgomareoba Zebnis V, VI da VII safexuris Semdeg 

 

 

Zebnis VI safexuri 

 Zebnis VI safexuris win unda SeirCes morigi wvero. am mizniT erTmaneTs 

unda Seedaros yvela niSandebuli wvero, romlis movlac ar Semdgara. 

mocemuli  momentisaTvis,  anu  Zebnis  VI  safexuris  win, aseTi wveroebia:  

R7 niSnuliT 91/3 da R6 niSnuliT 101/5. 

am wveroebidan umciresi niSnuli gaaCnia wveros R7 - 91/3, amitom 

miviRoT R7  Zebnis VI safexuris morig wverod da movniSnoT, rogorc r5. 

 vipovoT r5(R7)-is mezobeli wveroebi da davalagoT daSorebis mixedviT. 

aseTebia R5, R4, R6. 

r0(R1)  wverodan  r5(R7)-is mezobel wveroebamde aseTi manZilebia (km): 

      R5-mde  dadgenilia, 64/2; 
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R4-mde  dadgenilia, 46/1; 

R6-mde  dadgenilia, 101/5. 

 miRebuli Sedegebi unda Sefasdes: 

r0(R1)  wverodan  r5(R7)-is mezobel wveroebamde yvela manZilia dadgenili 

araviTar cvlilebas ar eqneba adgili. 

darCenilia mouvleli wvero R6, miviRoT igi  Zebnis VII safexuris morig 

wverod da movniSnoT, rogorc r6. 

vipovoT r6(R6)-is mezobeli wveroebi da davalagoT daSorebis mixedviT. 

aseTebia R5, R7, R2. 

r0(R1)  wverodan  r6(R6)-is mezobel wveroebamde aseTi manZilebia (km): 

      R5-mde  dadgenilia, 64/2; 

R7-mde  dadgenilia, 91/3; 

R2-mde  dadgenilia, 49/1. 

 miRebuli Sedegebi unda Sefasdes: 

r0(R1)  wverodan  r6(R6)-is mezobel wveroebamde yvela manZilia dadgenili 

araviTar cvlilebas ar eqneba adgili. 

vinaidan mouvleli ar aris darCenili arc erTi wvero, Zebna 

dasrulebulia. 

naxazze 2.6/3 naCvenebia mdgomareoba Zebnis V, VI da VII safexuris, anu 

Zebnis dasrulebis Semdeg. 

miRebuli Sedegebis mixedviT dgindeba marSrutizator R1-is 

samarSruto gzebi, romlebic mocemulia cxrilSi 2.1. 

                                                            cxrili 2.1. 

 daniSnulebis           umoklesi gzis           manZili 

marSrutizatori           marSruti                 (km) 

      R2                                    uSualod R1 – R2                         49 
            R3                                    uSualod R1 – R3                         26 
            R4                                    uSualod R1 – R4                         46 
            R5                                         R1 – R3 – R5                                64 
            R6                                         R1 – R3 – R5 – R6                      101 
            R7                                          R1 – R4 – R7                               91 
 
analogiuri cxrilebi iqmneba qselis nebismieri marSrutizatorisaTvis. 

qselSi konkretuli Setyobinebis Semosvlis dros samisamarTo nawilis 

mixedviT ganisazRvreba umoklesi gza gadamcem da mimReb marSrutizatorebs 

Soris da Setyobinebac am gziT gadaicema. 
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2.3.2. avseba (flood) 
 

algoriTmis `avseba~  funqcionireba SetyobinebaTa gadacemis Zalze 

martiv sqemas efuZneba: TiToeuli Semosuli paketi egzavneba yvela mezobel 

marSrutizators, garda imisa, visganac igi iyo miRebuli. 

am algoriTmis   realizeba qselSi warmoSobs paketebis did 

raodenobas, xolo Tu qseli rTulia da Sekruli konturebis mqone, maTi 

ricxvi usasrulodac ki SeiZleba gaizardos. 

magaliTisaTvis aviRoT naxaz 2.1 warmodgenili qselis fragmenti, odnav 

saxe Secvlili  da vnaxoT paketebis gavrcelebis rogor suraTs miviRebT 

(nax. 2.7).  

   samomxmareblo                                                samomxmareblo       

       nawili                                                            nawili 

                              magistraluri nawili                                                                          
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 2.7. telekomunikaciuri qselis fragmentuli  

algoriTm `avsebis~ ilustraciisaTvis 

 

dauSvaT, rom qselSi Setyobinebis wyaroa marSrutizatori R1. 

algoriTm avsebis Tanaxmad igi Sesabamis pakets gaugzavnis 

 
     Ro1 

SP1 
      

SP2 
 

 
RA1 

C2 
      

 
RA2 

 
     Ro4

 
     Ro7 

 
     Ro6 

 
     Ro5

 
     Ro3

 
     Ro2 

LAN2 

LAN1 

C1 
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marSrutizatorebs R2, R3 da R4. Tavis mxriv,  R2 gaugzavnis R3, R5 da R6; R3  ki 

R2, R4 da R5;  R4  ki R3, R5 da R7.  

amgvarad, marSrutizatori R5 am algoriTmis safuZvelze mocemul 

pakets miiRebs R2, R3 da R4  marSrutizatorebisagan. 

exla ukve marSrutizatori R5  iwyebs yvela mimarTulebiT am paketis 

dagzavnas da igi aRmoCndeba dabrunebuli marSrutizatorebTan R2, R3 da R4. 

es marSrutizatorebi iwyeben kvlav gadacemis cikls, xolo 

marSrutizatorebi R6 da R7  ki ebmebian gadacemaTa axal ciklSi da ase, 

praqtikulad, dausruleblad. 

am mizeziT, algoriTm `avsebis~ praqtiulad realizebis dros atareben 

specialur RonisZiebebs qselSi moZravi paketebis raodenobis Sesamcireblad. 

aseTi daniSnulebis RonisZiebebis ramdenime varianti arsebobs.  

erTi maTgania, marSrutizatorSi mocemuli paketis gavlis aRricxva 

saTanado niSnis dasmiT.  rodesac am  niSnis mqone paketi kvlav Semova 

marSrutizatorSi, igi mis  gavrcelebas Sewyvets, rogorc ukve gadacemulis 

da mas amokveTs (waSlis TavisTan).  

aseve SesaZlebelia pakets Tavidan miekuTvnos garkveuli nomeri 

(specialuri am daniSnulebisaTvis). mocemul marSrutizatorSi Tu 

ganmeorebiT Semovida adre dafiqsirebul nomriani paketi, igi mas aRar 

gaavrcelebs da amokveTs. 

es da msgavsi RonisZiebebi, mniSvnelovnad zRudaven paketebis 

tiraJirebis process qselSi. 

garda uSualod algoriTm `avsebisa~ arsebobs misi varianti, romelsac 

SerCeviTi avseba ewodeba. 

am SemTxvevaSi marSrutizatorebi winaswar, paketis miRebisTanave, 

sazRvraven (misamarTis mixedviT)  misi gadaadgilebis mimarTulebas. amis 

Semdeg  mxolod am mimarTulebiT mdebare marSrutizatorebs gadascemen mas 

da ara yvela mezobel marSrutizators. 

ase magaliTad, igive fragmentze (nax. 2.1) moyvanili qselis pirobebSi, 

marSrutizatori R5, marSrutizator R3-dan Semosil pakets aRar gaagzavnis 

R2 da R4  marSrutizatorebisaken. 

aq unda avRniSnoT, rom moyvanili  fragmenti martivia da amitom 

algoriTm `SerCeviT avsebis~ efeqti naklebad TvalsaCinoa, rTuli 

struqturis qselebSi ki misi gamoyenebiT mniSvnelovani Sedegebi miiReba. 
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realur globalur qselebSi swored SerCeviT avsebis algoriTmi 

praqtikulad ufro metadaa gamoyenebuli. 

vecnobiT ra, algoriTm  `avsebas~ da mis variants - `SerCeviT avsebas~, 

Cndeba mosazreba, saerTod ramdenad mizanSewonilia aseTi algoriTmis 

gamoyeneba. algoriTmis, romelic dakavSirebulia paketebis gadacemis 

procesebis aseT garTulebebTan da amden SezRudvebTan?  

saqme is aris, rom algoriTm  `avsebas~ didi saimedooba axasiaTebs da 

saboloo variantSi, Setyobinebis mitana momxmareblamde didi albaTobiTaa 

garantirebuli. 

Setyobinebis saimedo mitanas momxmareblamde ki zogierT SemTxvevaSi  

udidesi mniSvneloba eniWeba, magaliTad samxedro saqmeSi. es maSin, rodesac 

nebismier dros mosalodnelia Setyobinebis gavrcelebis gzis ganadgureba 

da, rogorc Sedegi,  Tu es gza erTaderTia, Setyobinebis dakargva.  

amas garda, algoriTmi `avseba~ metad moxerxebulia monacemTa bazebis 

Seqmnisa da Sevsebis procesebSi. am dros Setyobinebebi monacemTa 

bazebisaTvis vrceldeba swrafad da iRebs yvela, visTvisac isini arian 

daniSnuli. 

aris kidev mesame SemTxveva, rodesac algoriTm `avsebis~ gamoyenebaa 

mizanSewonili. es aris optimaluri gzebis SerCevis sxvadasxva algoriTmis 

etalonuri testirebis procesi.  

algoriTmi  `avseba~  Setyobinebas gadascems yvela gziT da, cxadia, 

maT Soris optimaluriTac. paketebis saxiT warmodgenili  Setyobinebis 

gadacemis processSi gamoyenebuli gzebis SedarebiTi analizi aadvilebs maT 

Soris optimaluris gamovlenas. 

amgvarad, algoriTmi  `avseba~  yvela misTvis damaxasiaTebeli dadebiTi 

da uaryofiTi maCveneblebis gaTvaliswinebiT poulobs Tavis gamoyenebis 

sivrces kompiuterul qselebSi. 

 

2.4. dinamiuri marSrutizaciis algoriTmebi 

 

2.4.1.  marSrutizacia manZilis veqtoris mixedviT 

 

 marSrutizacia manZilis veqtoris mixedviT warmoadgens dinamiuri 

marSrutizaciis algoriTmebis erTerT saxes. algoriTmebi manZilis veqtoris 

mixedviT muSaoben specialuri cxrilebis safuZvelze. am cxrilebs  

veqtorebs uwodeben. es cxrilebi, anu veqtorebi, Seicaven yvela cnobil gzas 

mocemuli marSrutizatoridan nebismier SesaZlo adresatamde (mimRebamde).
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 am cxrilebis organizebasa da mis Semdgom Sevsebas axorcielebs 

(mxarsuWers) qselis yvela marSrutizatori. qselis funqcionirebis procesSi 

marSrutizatorebi mudmivad cvlian erTmaneTs Soris saTanado informacias 

da uzrunvelyofen cxrilebis monacemebis mudmiv ganaxlebas. 

 algoriTmebs, manZilis veqtoris mixedviT, xSirad moixsenieben 

avtorebis, belman – ford – fulkersonis (Bellman – Ford - Fulkerson) saxeliTac.    

 algoriTmis, marSrutizacia manZilis veqtoris mixedviT, kriteriumad 

SeiZleba miRebul iqnes uSualod manZili, vTqvaT, kilometrebSi, paketebis 

gadagzavnis dro qselis ama Tu im monakveTze, SetyobinebaTa mier gavlil 

Sualedur marSrutizatorTa ricxvi da sxva. 

 Tu kriteriumad manZilia miRebuli, maSin marSrutizatorebs gaaCniaT 

sruli informacia manZilebis Sesaxeb mezobel marSrutizatorebs Soris. am 

monacemebze dayrdnobiT xorcieldeba optimaluri gzebis SerCeva.  

 Tu kriteriumad paketebis gadagzavnis droa miRebuli, maSin nebismieri 

marSrutizatori Tavis mezoblebTan agzavnis specialur pakets, romelsac 

ECHO (eho)-s uwodeben. es paketi, miva ra daniSnulebis adgilze, moiniSneba 

gadagzavnisTvis daxarjuli droiTi maCvenebliT da saswrafod ubrundeba 

gamgzavns (TiTqos da sruldeba ehos procesi). 

 qselSi sxva kriteriumebis gamoyenebis SemTxvevebSi asevea 

gaTvaliswinebuli maTi realizebis gzebi. 

     algoriTmis, marSrutizacia manZilis veqtoris mixedviT, moqmedebis 

TvalsaCinoebisaTvis warmovadginoT qselis fragmenti (nax. 2.8).  

 algoriTmis, marSrutizacia manZilis veqtoris mixedviT, gamoyenebisas  

ZiriTadad kriteriumi - paketebis gadagzavnis dro – gamoiyeneba.  

am SemTxvevaSi    marSrutizatorebi   garkveuli,  winaswar  dadgenili,        

T periodiT, ugzavnian mezoblebs ECHO (eho) paketebs, TviTonac iReben 

mezoblebisagan maT da qmnian wina pirobas saTanado cxrilebis Sesaqmnelad 

an gasaaxleblad. 

algoriTmis, marSrutizacia manZilis veqtoris mixedviT, realizebisas 

gadagzavnis droiT erTeulad, Cveulebrivad, miRebulia  miliwami (mwm). 

mocemuli fragmentis  mimarT vuCvenoT qselSi mimdinare procesebi. 

      algoriTmis moqmedeba ganvixiloT marSrutizator R4-is mimarT da igi 

movniSnoT  niSnakiT *.  marSrutizator R4-is  mezobeli marSrutizatorebia  

R2, R3, R5  da R6.  
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 mocemuli marSrutizatorisaTvis  mezobelia yvela is marSrutizatori, 

romelTanac mas uSualo kavSiri aqvs. 

 

                                                                                          
                                                                                            R5                                                                                  
                                          R3                                                  7                                           
    
                                  22 
 
                                                             R4                                                            19 
                                                         *                                                                    R8                                               
                     24                                                                         13 
               R1                                                                               
                                                                                                     R6 
 
                                      
                                  16                                                                                                    25 
                                            R2                                                                                          R9 
 
                              manZilis veqtorebi                                                                                                        
                                  mocemulia miliwamebSi (mwm)                                23                                                             

                                                                                                             R7 
 

nax. 2.8. algoriTmis, marSrutizacia manZilis veqtoris mixedviT, 

ilustraciisaTvis 

  

 dauSvaT mocemul momentSi marSrutizatorma R4  ECHO (eho) paketebis 

saSualebiT daadgina Setyobinebis gadagzavnis dro yvela mezobel 

marSrutizatoramde da aseTi Sedegebi miiRo:  

     R2-mde – 16 mwm,  R3-mde – 22 mwm, R5-mde – 7 mwm  da R6-mde – 13 mwm. 

 amave dros marSrutizatorma R4 mezoblebisagan miiRo informacia Tu 

rogoria maTTvis gadagzavnis dro qselis yvela sxva marSrutizatoramde. 

 mocemuli marSrutizatoris mier  mezobeli marSrutizatorisagan 

miRebul monacemebs, dakavSirebuls Setyobinebis gadagzavnis drosTan, 

pirobiTad manZilis veqtori ewodeba. 

 marSrutizatori R4 mezoblebisagan miRebul informacias Seitans Tavis 

samoqmedo cxrilSi (cxrili 2.2). 
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                                                                                                                    cxrili 2.2 

mezob 

  marS 

qs 

marS 

 
   R2 

 
  R3 

 
   R5 

 
  R6       

 
  R4 

  satranzito 

 

marSrutizatori  

   R1      
   R2 
   R3 
   R4 
   R5 
   R6 
   R7 
   R8 
   R9  

8 
0        
11 
15 
25 
18 
22 
32 
34 

10 
9 
0 
20 
17 
23 
38 
32 
42 

21 
27 
8 
7 
0 
9 
22 
12 
18 

12 
11 
14 
15 
6 
0 
10 
8 
22 

24 
16 
22 
0 
7 
13 
23 
19 
25 

R2 
- 
- 
0 
- 
- 

R6 
R5 
R5 

  
 cxrilSi mocemuli Sedegebis analizis dros yuradReba unda mieqces 

erT faqts: Setyobinebis gadagzavnis dro, vTqvaT, A punqtidan B punqtSi da, 

piriqiT, B punqtidan A punqtSi ZiriTadad erTmaneTisagan gansxvavebulia, rac 

Seesabameba realur situaciebs. 

 

 amave cxrilSi (meore nawili) marSrutizator R4-is mier  Setanil 

iqneba mis mier ECHO paketiT dadgenili gadagzavnebis dro mezoblebamde 

(naCvenebia msxvilad) da mis mier naangariSebi gadagzavnebis optimaluri 

drois maCveneblebi danarCen marSrutizatorebamde. aqvea mocemuli im  

satranzito marSrutizatorebis nomrebi, romelTa gavliTac xdeba 

gadagzavnebis optimaluri drois realizeba. 

I. gadagzavnis optimaluri drois dadgena marSrutizator R1-mde. 

      marSrutizator R1-mde Setyobinebis gadagzavnis SesaZlo gzebia: 

      1. R4 – R2 – R1   Setyobinebis gadagzavnis droiT (mwm)  16 + 8 = 24  

      2. R4 – R3 – R1   Setyobinebis gadagzavnis droiT (mwm)  22 + 10 = 32  

      3. R4 – R5 – R1   Setyobinebis gadagzavnis droiT (mwm)   7 + 21 = 28  

      4. R4 – R6 – R1   Setyobinebis gadagzavnis droiT (mwm)  13 + 12 = 25 

 miRebuli Sedegebis mixedviT marSrutizator R4-dan marSrutizator  

R1-mde Setyobinebis gadagzavnis optimaluri gza drois mixedviT gadis 

marSrutizator R2-ze da igi Seadgens 24mwm. es Sedegi Setanilia cxrilSi. 

II. gadagzavnis optimaluri drois dadgena marSrutizator R7-mde. 

      marSrutizator R7-mde Setyobinebis gadagzavnis SesaZlo gzebia: 

      1. R4 – R2 – R7   Setyobinebis gadagzavnis droiT (mwm)  16 + 22 = 38  

      2. R4 – R3 – R7   Setyobinebis gadagzavnis droiT (mwm)  22 + 38 = 60  
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      3. R4 – R5 – R7   Setyobinebis gadagzavnis droiT (mwm)   7 + 22 = 29  

      4. R4 – R6 – R7   Setyobinebis gadagzavnis droiT (mwm)  13 + 10 = 23 

 miRebuli Sedegebis mixedviT marSrutizator R4-dan marSrutizator  

R7-mde Setyobinebis gadagzavnis optimaluri gza drois mixedviT gadis 

marSrutizator R6-ze da igi Seadgens 23mwm. es Sedegi Setanilia cxrilSi. 

III. gadagzavnis optimaluri drois dadgena marSrutizator R8-mde. 

      marSrutizator R8-mde Setyobinebis gadagzavnis SesaZlo gzebia: 

      1. R4 – R2 – R8   Setyobinebis gadagzavnis droiT (mwm)  16 + 32 = 52  

      2. R4 – R3 – R8   Setyobinebis gadagzavnis droiT (mwm)  22 + 32 = 54  

      3. R4 – R5 – R8   Setyobinebis gadagzavnis droiT (mwm)   7 + 12 = 19  

      4. R4 – R6 – R8   Setyobinebis gadagzavnis droiT (mwm)  13 +  8 = 21 

 miRebuli Sedegebis mixedviT marSrutizator R4-dan marSrutizator  

R8-mde Setyobinebis gadagzavnis optimaluri gza drois mixedviT gadis 

marSrutizator R5-ze da igi Seadgens 19mwm. es Sedegi Setanilia cxrilSi. 

IV. gadagzavnis optimaluri drois dadgena marSrutizator R9-mde. 

      marSrutizator R9-mde Setyobinebis gadagzavnis SesaZlo gzebia: 

      1. R4 – R2 – R9   Setyobinebis gadagzavnis droiT (mwm)  16 + 34 = 50  

      2. R4 – R3 – R9   Setyobinebis gadagzavnis droiT (mwm)  22 + 42 = 64  

      3. R4 – R5 – R9   Setyobinebis gadagzavnis droiT (mwm)   7 + 8 = 25 

      4. R4 – R6 – R9   Setyobinebis gadagzavnis droiT (mwm)  13 + 22 = 35 

 miRebuli Sedegebis mixedviT marSrutizator R4-dan marSrutizator  

R9-mde Setyobinebis gadagzavnis optimaluri gza drois mixedviT gadis 

marSrutizator R5-ze da igi Seadgens 25mwm. es Sedegi Setanilia cxrilSi. 

 yvela miRebuli Sedegi datanilia naxazze 2.8. 

 marSrutizatori R4 garkveuli drois ganmavlobaSi sargeblobs 

Sedgenili cxriliT da mis Sesabamisad axorcielebs SetyobinebaTa 

gadagzavnas qselSi. 

 am drois gasvlis Semdeg cxrilis Sedgenis procesi meordeba, 

saWiroebis SemTxvevebSi Sedis masSi cvlilebebi da marSrutizatori  ukve 

ganaxlebuli cxrilis maCveneblebis Sesabamisad axorcielebs SetyobinebaTa 

gadagzavnas qselSi. 

 marSrutizaciis cxrilebis ganaxlebis procedurebis drodadro 

gameoreba ganpirobebilia qselSi mimdinare  procesebis didi dinamiurobiT. 

rasac ganapirobebs mowyobilobaTa dazianeba da cvla, SetyobinobaTa 
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nakadebis mniSvnelovani gansxvavebuloba, (gamowveuli mravali mizezis gamo - 

sazeimo dReebi, sportuli Sejibrebebi, stiqiuri movlenebi) da sxva 

faqtorebi. 

 

2.4.2. marSrutizacia arxebis mdgomareobis gaTvaliswinebiT 

 

      algoriTmi marSrutizacia arxebis mdgomareobis gaTvaliswinebiT 

dafuZvnebulia xuT moTxovnaze, romelTa Sesrulebac aucilebelia 

ganaxorcielos yvela marSrutizatorma. 

 marSrutizatorma unda  

 1. daadginos misi mezoblebi da daafiqsiros maTi saqselo misamarTebi; 

2. gazomos mezoblebTan gadagzavnis dro an gadagzavnis Rirebuleba (an 

Sefasebis romelime sxva kriteriumi, romelic miRebulia mocemul qselSi 

Setyobinebis gadacemis mTavar maCveneblad); 

3. Seqmnas specialuri paketi, romelic Seicavs 1 da 2 punqtebis 

mixedviT dagrovil srul informacias, rac praqtikulad warmoadgens 

algoriTmis, marSrutizacia arxebis mdgomareobis gaTvaliswinebiT, asaxvas;  

      4. gadaugzavnos SemuSavebuli specialuri paketi qselis yvela 

marSrutizators; 

      5. daadginos miRebuli specialuri paketebis safuZvelze umoklesi gza 

yvela marSrutizatoramde. 

      marSrutizatorebis mier am moTxovnaTa relizebis Semdeg TiToeul 

maTgans eqneba qselis sruli topologiuri suraTi miRebuli kriteriumis 

yvela maCvenebliT. 

 ganvixiloT xuTive moTxovna. 

1. pirvel moTxovnas SeiZleba mezoblebis gacnoba vuwodoT. 

marSrutizatori, romlis inicializaciac xdeba qselSi, wyvets Tavis 

upirveles amocanas: gaecnos da gaicnos mezoblebi. am mizniT igi agzavnis 

masTan SeerTebuli xazebis mimarTulebiT (faqtiurad yvela mezoblisaken) 

pakets saxelwodebiT HELLO (salami!). nebismieri xazis meore boloSi myofi 

marSrutizatori valdebulia paket HELLO-s miRebisTanave upasuxos mis 

gamomgzavns da gadasces informacia Tavis Sesaxeb. 

aq xazi unda gaesvas erT garemoebas: qselSi TiToeuli 

marSrutizatoris misamarTi aucileblad unda iyos unikaluri (erTaderTi), 

raTa absoluturad gamoiricxos arevis nebismieri SesaZlebloba 
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marSrutizatorebis vinaobis dadgenis dros. es ki uzrunvelyofs 

Setyobinebis aRreviT miwodebis SesaZleblobis gamoricxvas. 

2. mezoblebTan Setyobinebis gadagzavnis maCveneblis gazomva. 

      rogorc aRniSnuli iyo,  Setyobinebis gadagzavna ramdenime kriteriumis 

mixedviT SeiZleba Sefasdes; aseve SesaZlebelia erTi an ramdenime 

kriteriumis erTdrouli gaTvaliswineba. nebismieri kriteriumis, Tundac 

maTi erTobliobis, ZiriTad maCveneblad mainc gadagzavnis dro rCeba. amitom, 

SevCerdeT am kriteriumze. 

 Setyobinebis gadagzavnis drois dadgena. 

 Setyobinebis gadagzavnis drois dadgenis farTod gavrcelebuli 

meTodia paket ECHO (eho) gagzavna.  es meTodi ori variantiT SeiZleba 

ganxorcieldes. erT SemTxvevaSi, gaigzavnos paketi ECHO da uwyvet reJimSi 

daubrundes gamgzavns. am procesisaTvis daxarjuli dro ki orad gaiyos. 

 aq unda avRniSnoT, rom umetes SemTxvevaSi gadagzavnis dro sxvadasxvaa.  

amitom ukeT Sefasebis mizniT process ramdenjerme imeoreben da saSualo 

maCvenebliT akeTeben daskvnas. 

 ufro zusti Sedegis momcemia am meTodis meore varianti: Setyobinebis 

uSualod gadagzavnis dawyebis win (da ara misi rigSi dgomis dros) taimeri 

gadamcemis mxares afiqsirebs am moments, xolo taimeri mimRebis mxares ki 

misi Semosvlis moments. am informaciiT Sevsebuli paketi ECHO ubrundeba 

gamgzavns. amiT ki uzrunvelyofilia Setyobinebis gadagzavnis realuri 

maCveneblebis obieqturi Sefaseba.  

3. arxebis mdgomareobis amsaxveli specialuri paketis Seqmna.       

mas Semdeg, rac relizebul iqneba pirveli da meore punqtebis 

moTxovnebi, miRebuli monacemebis  safuZvelze iqmneba specialuri 

sainformacio paketi. igi iwyeba gamgzavnis identifikaciiT, Semdeg modis 

rigiTi nomeri da maxasiaTebeli kriteriumis (mocemul SemTxvevaSi 

gadagzavnis dro) maCvenebliT. 

aseTi paketis Seqmna ar iTvleba rTul procesad; ufro problematuria 

Tu rodis, ra periodulobiT unda ganxorcieldes  maTi Seqmnis procesi.  

      Tu qselis funqcionireba stabilur reJimSi mimdinareobs (ar icvleba 

aparatura, ar aqvs  adgili seriozul dazianebebs) paketebis ganaxleba 

periodulad, garkveuli intervalebiT xorcieldeba.  

 Tu qselis funqcionireba mkveTrad icvleba raime mniSvnelovani 

movlenis, magaliTad SemaerTebeli xazis an marSrutizatoris mwyobridan 
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gamosvlis an, piriqiT, dazianebis Semdeg mwyobrSi  Cadgomis gamo, paketebis 

ganaxlebis procesi swrafad unda ganxorcieldes. 

4. arxebis mdgomareobis amsaxveli specialuri paketebis gadagzavna. 

 moTxovnaTa es punqti, erTi SexedviT, nakleb rTul da sapasuxismgeblo 

procesad gamoiyureba. realurad ki swored is aris yvelaze rTuli.  

 vinaidan qselSi mimdinare procesebi didi dinamiurobiT xasiaTdebian, 

xolo mdgomareobis maCvenebeli paketebi uSualod da uwyvet reJimSi 

monawileoben am procesebSi, iqmneba situacia, rodesac marSrutizatorebis 

nawili ukve moqmedebs ganaxlebuli paketebis gamoyenebiT, xolo nawili isev 

ukve daZvelebuli paketis monacemebs eyrdnoba, vinaidan axali jer maTTan ar 

Semosula.  

 es ki iwvevs qselis normaluri funqcionirebis  Seferxebas. 

 am mizezis gamo, garda aseTi paketebis uswrafesad gadacemis 

RonisZiebebisa, mimarTaven algoriTm avsebas, rogorc qselis nebismier 

punqtamde Setyobinebis saimedo da garantirebuli mitanis saSualebas. 

 5. umoklesi gzis dadgena qselis marSrutuzatorebamde. 

 mocemuli marSrutuzatori moagrovebs ra yvela pakets arxebis 

mdgomareobis Sesaxeb, qmnis qselis srul grafs. miRebuli grafis mimarT ki 

iyenebs umoklesi gzebis dadgenis deiqstras algoriTms. 

 deiqstras algoriTmis gamoyenebiT miRebuli Sedegebi ganTavsdeba  

marSrutuzatoris samarSruto cxrilebSi da amis Semdeg qseli gaagrZelebs 

normalur funqcionirebas. 

 algoriTmi, marSrutizacia arxebis mdgomareobis gaTvaliswinebiT, 

farTod gamoyenebuli algoriTmia Tanamedrove kompiuterul qselebSi.  

 am algoriTmis internetSi warmatebiTi gamoyenebis mizniT  internetis 

proeqtirebis jgufis mier SemuSavebuli da danergilia specialuri 

protokoli  OSPF (Open Shortest Path Firs – umoklesi gzis arCevis Ria algoriTmi).       

standartebis saerTaSoriso organizaciis (ISO) mier ki miRebulia am 

algoriTmis gamoyenebisaTvis aseve metad mniSvnelovani protokoli       

IS-IS (Intermediate System to Intermediate System –  Sualeduri sistema - Sualeduri 

sistema). 
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Tavi 3 

q s e l i s   m o m s a x u r e b a  

 
3.1. Sesavali 

 

kompiuteruli qseli agebisa da eqspluataciaSi gaSvebisTanave 

aucileblad moiTxovs  misi momsaxurebis organizebas. qselis momsaxureba, 

rodesac laparakia did masStabur qselebze, moicavs rTul RonisZiebaTa 

mTel kompleqs.  

qselis momsaxurebis organizebis dros, pirvel rigSi, aqcenti unda 

gakeTdes problemebis ardaSvebis mimarTulebiT da, ra Tqma unda, 

problemebis warmoSobis SemTxvevaSi ki maTi uswrafesi aRmofxvris 

saSualebebze. yovelive es momsaxure personalisagan moiTxovs qselis 

optimalur reJimSi funqcionirebis dagegmvasa da marTvis uzrunvelyofas.  

qselis momsaxurebis procesSi ki problematuri Tu ara mtkivneuli 

mravali sakiTxia. aseTi sakiTxebis warmoSobis erTi mxarea uSualod qselis 

Semadgeneli mowyobiloba-danadgarebis, rogorebicaa uSualod kompiuterebi, 

marSrutizatorebi, bogirebi da sxva, sakabelo meurneoba, arxwarmomqneli 

aparatura, kvebis sistemebi da a.S., SeferxebiT muSaoba da mwyobridan 

gamosvla, meore mxarea qselis realizebuli parametrebis SeTanxmeba-Serwyma 

momxmareblis moTxovnebiT Seqmnil situaciasTan, rodesac momsaxurebis didi 

nakadebi qselis gadatvirTvis mizezi xdebian ama Tu im mowyobilobis an 

mowyobilobaTa kompleqsis SesaZleblobaTa amowurvis gamo; aseve 

problematuria paketebis gadacemis procesebSi mniSvnelovani fluqtuaciebis 

warmoSoba da sxva.   

kompiuteruli qselis efeqturad marTvis organizebis erTerTi 

mniSvnelovani gzaa qselis monitoringi, rac saSualebas iZleba  droulad 

iqnes gamovlenili `viwro adgilebi~ mis funqcionirebaSi, 

aradamakmayofilebeli  parametrebiT funqcionirebadi mowyobiloba-

danadgarebi. amas garda qselis monitoringi saSualebas iZleba aisaxos 

qselis funqcionirebis realuri suraTi da, rac mTavaria, SemuSavebul iqnes 

misi muSaobis etalonuri grafiki. 

sabolood kompiuteruli qselis marTvis SemuSavebulma sistemam unda 

uzrunvelyos misi uwyveti, saimedo da efeqturi funqcionireba. 

 mocemul TavSi gamoyenebuli zogierTi terminis ganmarteba. 
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 paketebis nakadi an, mokled, nakadi ewodeba paketebis Tanamimdevrobas 

gadamcemidan mimRebamde; 

     monitoringi (<laT. monitor – gamafrTxilebeli)  kompiuterul qselTan 

dakavSirebiT gulisxmobs mudmivi meTvalyureobis organizebas mis 

funqcionirebaze, raTa dadgenil iqnes qselis ZiriTadi xarisxobrivi da 

raodenobiTi maCveneblebi, maTi Semdgomi analizisaTvis da saTanado 

gadawyvetilebebis misaRebad; 

    gadatvirTva ewodeba situacias qselSi, rodesac paketebis nakadebis 

ricxvi aRwevs iseT zRvrul mniSvnelobas, rom  ver eswreba maTi momsaxureba 

da qselis warmadoba iwyebs klebas; 

 fluqtuacia (laT. fluctuation –meryeoba)   zogadad  niSnavs  raime sididis 

SemTxveviT gadaxrebs misi saSualo mniSvelobidan, kompiuterul 

teqnologiebSi es Setyobinebis calkeuli paketebis momxmareblisaTvis 

miwodebis droTa gadaxrebia maTi  saSualo mniSvnelobidan.     

 datvirTvis mokveTa ewodeba marSrutizatorebis mier, gadatvirTvis 

reJimSi moxvedris aRmofxvris mizniT, miwodebuli paketebis garkveuli 

ricxvis ignorirebas. 

 

3.2. gadatvirTvis problemebi da maTi aRmofxvris gzebi 

 

qselSi paketebis gadacemis procesSi SeiZleba adgili hqondes       

gadatvirTvas.  gadatvirTva SeiZleba Seexos calkeul kvanZs, qselis 

romelime ubans an ubanTa jgufs, mTel qsels. 

gadatvirTvebi qselis normaluri funqcionirebis mniSvnelovan 

Semaferxebel  faqtors warmoadgenen, amitom aucilebelia maTi warmoSobis 

mizezebis Seswavla, analizi  da aRmofxvris  RonisZiebebis dasaxva,  Semdgom 

ki maTi zedmiwevniT gatareba. 

qselis gadatvirTvis arsi 

qselis normaluri funqcionirebis pirobebSi adresantebis (gadamcemi 

saabonento kompiuterebis) mier qselisTvis miwodebuli Setyobinebebi 

warmodgenili saTanado paketebis saxiT gadaicema qselis mier da miewodebaT 

Sesabamis adresatebs (mimReb saabonento kompiuterebs, terminalebs). ra Tqma 

unda, garda sxvadasxva saxis Secdomebis gamo dazianebuli paketebisa, 

romelTa aRmoCena da aRdgenac mimdinareobs winaswar SemuSavebuli 

meTodebiT. 
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erTianad aseTi suraTi iqmneba: momxmareblisaTvis miwodebul paketTa 

ricxvi Semosul paketTa ricxvis tolia da qselis funqcionirebac 

normalur reJimSi mimdinareobs. 

 am saxiT SetyobinebaTa gadacemis procesi warimarTeba Tu qselSi 

gadaadgilebadi paketebis ricxvi ar aRemateba qselis gamtarunarianobas.  

 Tu qselSi Semosul paketTa ricxvi, ama Tu im mizezis gamo, iwyebs 

swraf matebas, e.i. trafiki mniSvnelovnad izrdeba da marSrutizatorebi 

veRar aswreben mis momsaxurebas, qselSi warmoiSveba gadatvirTva. qselis 

warmadoba klebulobs. 

 aq marSrutizatorebis gadatvirTvas imitom esmeba xazi, rom isini 

warmoadgenen ZiriTad mowyobilobebs rogorc Sida saqselo, aseve 

qselTaSorisi gadacemebis organizebis procesebSi. 

 qselis gadatvirTvis simptomebi warmodgenilia naxazze 3.1 grafikis 

saxiT. 

 
    

   adresantidan             gamtarunarianobis maCvenebeli 

     Semosuli 

      paketebi                                             
                                           normaluri reJimi 

 

 
                                               gadatvirTva 

 

   

 
 

                              adresatisaTvis miwodebuli paketebi              

 

nax. 3.1.  qselis gadatvirTvis simptomebi 

 

trafikis Semdgomi zrdis pirobebSi warmadoba kidev ufro ecema da 

SeiZleba iseTi mdgomareobac ki Seiqmnas, rom saerTod Sewydes paketebis 

gadatana adresantidan adresatamde. 

 gadatvirTva ramdenime faqtorma SeiZleba gamoiwvios: ase magaliTad, 

paketebis nakadebis erTdroulma Semosvlam ramdenime mimarTulebidan, 

romelTa gadacemac saWiroa mxolod erTi garkveuli mimarTulebiT an 

rodesac ramdenime adresants survili aqvs Setyobineba erTdroulad 

miawodos erT da igive adresats. es ki rigebis warmoSobis mizezi xdeba. 

      gadatvirTvebis mizezi SeiZleba gaxdnen nelmoqmedi procesorebi. rac 

ar unda didi gamtarunarianoba axasiaTebdes gadamcem xazs, Tu procesori 

nela asrulebs masze dakisrebul funqciebs, rac dakavSirebulia paketebis 
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aRricxvasTan, rigebis marTvasTan, samarSruto cxrilebis SedgenasTan da 

sxva, es ki erTianad qselis gadatvirTvis mizezi gaxdeba. 

 gadatvirTvis mizezi SeiZleba gadamcemi xazebi Seiqmnen. procesorebi 

damakmayofilebeli siCqariT arTmeven Tavs maTze dakisrebul movaleobas, 

magram gadamcemi xazebi ver aswreben paketTa nakadebis droul gadacemas. am 

SemTxvevaSic erTianad qselis gadatvirTvas eqneba adgili. 

 saerTo suraTi aseTia: qselSi yovelTvis iqneba `viwro adgilis~ 

problema Tu misi komponentebis funqcionireba ar aris saTanadod urTierT 

balansirebuli.  

 gadatvirTvasTan brZolis zogadi principebi 

 kompiuteruli qselebis marTva SeiZleba ganxorcieldes ori saxiT, 

rogorc es miRebulia zogadad rTuli sistemebis marTvis procesebis 

relizebis dros: ukukavSirebis ar arsebobis  da arsebobis pirobebSi. 

 rTuli sistemebis marTva ukukavSirebis ar arsebobis pirobebSi 

gulisxmobs iseT mdgomareobas, rodesac pirvelad mxares, mimwodebels, ar 

aqvs pirdapiri, konkretuli informacia Tu rogor xdeba mimReb mxares im 

gadawyvetilebebis realizeba, romlebic miRebulia gadamcemi mxaris mier. 

 marTva ukukavSirebis arsebobis pirobebSi ki gulisxmobs gadamcemi 

mxaris mudmiv pirdapir informirebas mimReb mxares mimdinare procesebze. 

 sistemebSi ukukavSirebis gareSe winaswar tardeba mizandasaxuli 

RonisZiebebi, raTa garantirebul iqnes dasmuli amocanebis efeqturi 

gadawyveta. ukukavSirebis ar arsebobis pirobebSi sistemis funqcionirebaSi 

muSaobis procesSi Careva da raime koreqtivis Setana gaTvaliswinebuli ar 

aris. 

 kompiuteruli qselebis SemTxvevaSi ukukavSirebis ar arsebobis  

pirobebSi funqcionireba, pirvel rigSi, moiTxovs paketebis gadacemis iseT 

organizebas, romelic gamoricxavs qselis gadatvirTvas. aseTi midgoma ki 

ganpirobebulia imiT, rom am dros mxedvelobaSi ar miiReba, ufro sworad, 

ver miiReba qselis mimdinare mdgomareoba da Sesabamisad gamoiricxeba raime 

koreqtivis Setanis SesaZlebloba. 

 sistemebi ukukavSiriT dafuZnebulia mimdinare procesebis analizze da 

misi Sedegebis Sesabamisi koreqtivebis ganxorcielebaze. 

 kompiuteruli qselebis SemTxvevaSi, rodesac saqme exeba gadatvirTvas, 

ukukavSiris realizeba sami etapisagan Sedgeba: 
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 1. qselze dakvirveba, raTa gansazRvrul iqnes sad da rodis moxda 

gadatvirTva; 

 2.  gadatvirTvis Sesaxeb informaciis gadacema iq, sadac SeiZleba 

daigegmos da ganxorcieldes misi aRmofxvris RonisZiebebi; 

 3. im RonisZiebebis gatareba, romlebic aRmofxvrian gadatvirTebs. 

 qselze dakvirvebis dros, rodesac gadatvirTvis SesaZleblobis 

aRmoCenaa saWiro, ganisazRvreba ramdenime mniSvnelovani parametri, romelTa 

Sorisac aRsaniSnavia: 

- im paketebis procentuli raodenoba, romelTa miRebis ignorirebac 

xdeba maxsovrobis kvanZebis gadavsebis gamo; 

- im paketebis procentuli raodenoba, romelTa gadacemac meordeba 

miRebis dadasturebis arqonebis gamo; 

- paketebis dayovnebis saSualo dro; 

- paketebis dayovnebis drois gadaxris saSualo kvadratuli 

mniSvneloba.  

      am parametrebis  ricxviTi mniSvnelobebis zrda yovelTvis imis 

maCvenebelia, rom gadatvirTvis SesaZlebloba matulobs. 

 qselze dakvirvebis meore etapi gulisxmobs qselSi damatebiTi 

informaciis gadacemas, rac kidev ufro amZimebs mis isedac rTul 

mdgomareobas. 

 am mdgomareobidan gamosvla SesaZlebelia TviTon samomxmareblo 

paketSi damatebiTi specialuri velis SetaniT, romelSic aisaxeba 

gadatvirTvis mdgomareoba da marSrutizatori mas miiRebs samomxmareblo 

paketis samsaxurebrivi nawilis moculobis  umniSvnelo cvlilebis gziT.   

 kompiuteruli qseli ukukavSiriT ukve idiaSi gulisxmobs, rom 

miRebuli informacia gadatvirTvasTan dakavSirebiT gamoyenebul iqneba 

gadatvirTvis aRmofxvris mizniT. 

 gadatvirTvis arseboba niSnavs imas, rom datvirTva droebiT Warbobs 

qselis resursebis SesaZleblobebs mocemul adgilze arsebul 

mowyobilobebiT. 

 aseT pirobebSi pirvel rigSi gamoyenebul unda iqnes qselis Sida 

resursebi: Tu Cveulebriv pirobebSi paketebis gadacema optimaluri gzebiT 

xorcieldeba, adgilobrivi kvanZebis gadatvirTvis SemTxvevebSi  gadacema 

unda ganxorcieldes sxva naklebad efeqturi marSrutebiT, Tu ki es 

SesaZlebels gaxdis dakmayofildes momxmarebelTa moTxovnebi. 
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      gadatvirTvis problemis gadaWris mimarT ori midgoma arsebobs:  

- damatebiTi resursebis amoqmedeba; 

- datvirTvis Semcireba. 

Tumca arc orive midgomis erTdrouli gamoyenebaa gamoricxuli. 

 kompiuteruli qselebis SemTxvevaSi damatebiTi resursebis gamoyenebis 

magaliTad SeiZleba moyvanil iqnes modemebis saSualebiT satelefono 

qselis gamoyeneba paketebis gadacemis organizebisaTvis. qselis 

funqcionirebis normaluri reJimisaTvis es saSualeba ar aris mizanSewonili 

(Rirebulebis, nelmoqmedebis, saimdoobisa da sxva maCveneblebis mixedviT), 

magram gadatvirTvis aRmofxvris procesSi ki SeiZleba gamarTlebuli 

aRmoCndes. 

aseve SeiZleba moyvanil iqnes magaliTi telekomunikaciuri 

Tanamgzavruli sistemebis am mizniT gamoyenebis Sesaxeb. Tu qselis 

normalur reJimSi gamoiyeneba Tanamgzavruli xazebis SezRuduli raodenoba, 

rac ganpirobebulia maTi didi RirebulebiT, gadatvirTvis procesSi 

SeiZleba gamarTlebuli aRmoCndes maTi ufro farTomasStabiani gamoyeneba. 

 Tu gadatvirTebTan brZolis procesSi Sida da gare resursebis 

gamoyenebis yvela gza amoiwureba da, miuxedavad amisa, gadatvirTva ar 

aRmoifxvreba, mimarTaven datvirTvis  Semcirebas.                         

 datvirTvis Semcireba niSnavs momxmarebelTa moTxovnebis garkveuli 

nawilis Seusruleblobas.  

      qselis mier datvirTvis Semcirebis dros momxmarebeli momsaxurebis 

moTxovnaze uaryofiT pasuxs iRebs da igi iZulebuli xdeba daelodos 

qselSi momsaxurebis SesaZleblobis aRdgenas. 

qselisaTvis es ar aris kargi maCvenebeli. am dros momxmareblis 

TvalSi qselis avtoritetis gaufasureba xdeba, amitom igi arasasurvel 

iZulebiT RonisZiebad unda CaiTvalos. 

 miuxedavad amisa umjobesia momxmarebeli nawilobriv SeizRudos, vidre 

qselma saerTod Sewyvitos funqcionireba, rogorc es mosalodnelia 

gadatvirTebis umarTavi procesebis warmoSobis SemTxvevebSi. 

 

 gadatvirTebis Tavidan acilebis strategiebi 

 gadatvirTebis Tavidan acilebis strategiebi mniSvnelovania, rogorc 

ukukavSirebis armqone, aseve ukukavSirebis mqone qselebisaTvis. gansxvaveba 

ZiriTadad mdgomareobs imaSi, rom ukukavSirebis armqone qselebSi unda 
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gatardes  RonisZiebebi, romlebic mis warmoSobas Tu ar gamoricxavs, yovel 

SemTxvevaSi naklebad SesaZlebels gaxdis, xolo ukukavSirebis mqone 

qselebSi ki maTi warmoSobis (an warmoSobis SesaZleblobis) pirobebSi unda 

gatardes  RonisZiebebi maTi aRmofxvris mizniT. 

 ukukavSirebis armqone qselebisaTvis SemuSavebulia gadatvirTebTan 

brZolis ramdenime strategia: 

 - ganmeorebiTi gadacema; 

 - miRebis dadastureba; 

 - paketebis ignorireba. 

 ganmeorebiT gadacemis, anu kvlavgadacemis strategiaSi dgindeba 

garkveuli droiTi intervali, romlis ganmavlobaSic mimwodebeli elodeba 

mimRebisagan Setyobinebis miRebis dadasturebas. am drois gasvlis Semdeg Tu 

mimwodebels ar aqvs miRebuli dadastureba, igi iwyebs Setyobinebis 

kvlavgadacemas.  

 kvlavgadacemis strategiaSi metad mniSvnelovania Tu drois ra 

monakveTi SeirCeva dadasturebis dalodebisaTvis.  

Tu es dro mcire aRmoCndeba, vidre Setyobinebis normalur gadacemas 

sWirdeba qselSi, maSin mimwodebeli daiwyebs kvlavgadacemas, Tumca arsebobs 

Tu ara misi saWiroeba, ar aris cnobili. am SemTxvevaSi qselSi igzavneba ukve 

yovlad usargeblo paketebi,  romlebic qselis mdgomareobis damZimebis 

mizezi gaxdnen da misi gadatvirTva gamoiwvies. 

 Tu es dro meti aRmoCndeba, vidre Setyobinebis normalur gadacemas 

Wirdeba qselSi, maSin mimwodebeli uqmad kargavs dros dadasturebis 

molodinSi. es varianti gansakuTrebiT miuRebelia Tu dadasturebis miReba 

mimwodeblisaTvis raime Semdgomi moqmedebis mastimulirebelia. 

 aqedan gamomdinare, dadasturebis dalodebis drois SerCevas didi 

mniSvneloba eniWeba da igi zedmiwevniT unda ganisazRvros qselis 

monitoringis monacemebis safuZvelze. 

 miRebis dadasturebis stategiaSi mniSvnelovania Tu rogor 

xorcieldeba dadastureba. igi SeiZleba xorcieldebodes TiToeuli paketis, 

paketTa jgufis an mTeli Setyobinebis miRebis Semdeg. aseTi 

damadasturebeli Setyobinebebi TviTon SeiZleba gaxdnen qselis 

gadatvirTvis mizezi, amitom dadasturebis stategia aseve zedmiwevniT unda 

ganisazRvros. 
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 gansakuTrebiT misaRebia dadasturebis gagzavna ara damoukidebeli 

Setyobinebis saxiT, aramed saWiro mimarTulebiT gadaadgilebadi sxva 

momxmareblis Setyobinebis gamoyenebiT; mis samsaxurebriv nawilSi gamoiyofa 

specialuri veli, romelSic ganTavsdeba informacia dadasturebis 

saWiroebis mqone Setyobinebis mimRebis mier miRebis Sesaxeb. es meTodi 

relizaciis procesSi met dros moiTxovs da dadasturebis miRebas 

garkveulwilad ayovnebs, magram aseve garkveulwilad qsels icavs 

gadatvirTvebisagan.  

 dadasturebis am saxiT gadagzavnas `zeddebis~ meTods uwodeben.  

 paketebis ignorirebis strategiis dros paketebi, romlebic didi drois 

ganmavlobaSi gadaadgildebian qselSi SeiZleba ignorirebul iqnen uaxloesi 

marSrutizatoris mier Tu is gadatvirTvis problemis winaSea. am moqmedebis 

logika aseTia: Tu paketi didi drois ganmavlobaSi gadaadgildeba qselSi da 

ver aRwevs mimRebamde, Sesabamisad, verc mimwodebeli miiRebda misi miRebis 

dadasturebas da mas Tavidan gadascemda. aqedan gamomdinare qselSi ori 

erTnairi paketis yofnaa mosalodneli, amitom pirvelis ignorireba misaRebia. 

 zogadad SeiZleba iTqvas, rom kargad mofiqrebuli, dasabuTebuli   

strategia gadatvirTebis problemas Tu ar moxsnis, yovel SemTxvevaSi 

mniSvnelovnad Seamsubuqebs da, piriqiT, moufiqrebuli, dausabuTebuli   

strategia ki situacias kidev ufro daamZimebs. 

 gadatvirTvebTan brZola virtualur arxebian qselebSi 

 virtualur arxebian qselebSi gadatvirTvebTan brZolis ori meTodi 

gamoiyeneba:  

      1. SeRwevis marTva;  

      2. sacobebis  gverdis avla. 

 SeRwevis marTvis meTodis gamoyenebis dros gadatvirTvis signalis 

miRebisTanave ikrZaleba nebismieri axali virtualuri arxis warmoqmna manam, 

sanam gadatvirTva ar aRmoifxvreba. cxadia, erTi mxriv, gadatvirTul qselSi 

yoveli axali momxmareblis SeRweva kidev ufro gaarTulebs mdgomareobas, 

meore mxriv, aseTi midgoma momxmareblisaTvis metad xistia da Sinaganad 

miuRebeli. es qselis mesveurTaTvis iafi, saimedo da praqtikuli meTodia, 

Tumca qselis avtoritetis nawilobrivi Selaxvis xarjze. 

 sacobis gverdis avlis meTodis gamoyenebis dros gadatvirTvis 

signalis miRebisas ar ikrZaleba axali momxmareblis SeRweva da  
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virtualuri arxis warmoqmna mimdinareobs gadatvirTuli kvanZis, sacobis, 

gverdis avliT. 

 cxadia, rom am meTodis gamoyeneba SesaZlebelia Tu mTeli  qseli ar 

aris srulad gadatvirTvis situaciaSi da rodesac gadatvirTva ar SexebiaT 

uSualod adresantTan da adresatTan dakavSirebul marSrutizatorebs. 

 sacobis gverdis avlis meTodis gamoyenebis sailustraciod 

gamoviyenoT naxazze 3..2 mocemuli qselis fragmenti. 

 vTqvaT, rom mocemuli qselis fragmentis mixedviT gadaitvirTnen 

marSrutizatorebi R8  da R10.  momxmarebelis moiTxovna ki ganapirobebs 

Setyobinebis gadacemas R1 marSrutizatoridan R11 marSrutizatoramde.       

sacobis gverdis avlis meTodis gamoyenebis pirveli piroba, rom uSualod 

adresantTan da adresatTan dakavSirebuli marSrutizatorebi ar arian 

gadatvirTulni - daculia. aseve daculia piroba, rom qseli ar aris srulad 

gadatvirTvis situaciaSi. 

 dauSvaT, rom deiqstras algoriTmis mixedviT SerCeulia optimaluri 

marSruti R1-sa  da R11-s Soris:   R1  –  R2  -   R4  -   R8   -  R11,  saerTo sigrZiT 

68 + 40 + 66 + 48 = 222km; aseve  SerCeulia sarezervo marSruti R1-sa  da R11-s 

Soris:   R1  –  R3  -   R7  -   R10   -  R11,  saerTo sigrZiT 40 + 66 + 57 + 66 = 229km. 

 Seqmnil situaciaSi aRmoCnda, rom orive marSrutze, rogorc 

optimalurze, aseve sarezervoze aris gadatvirTuli marSrutizatori: 

optimalurze R8  da sarezervoze R10. amave dros R1-sa  da R11-s Soris 

arsebobs sxva marSrutebi, romlebzec gadatvirTvebi ar fiqsirdeba. aseTia 

magaliTad, marSruti R1  –  R3  -   R7  -   R9   -  R12  -  R11, romlis saerTo sigrZec 

Seadgens    40 + 66 + 52 + 46 + 103 = 307km. 

 rogorc vxedavT, axlad SerCeuli marSrutis sigrze (307 km), gacilebiT 

metia vidre optimalursa (222 km)   da sarezervosi (229 km), magram 

gadatvirTvis Seqmnil situaciaSi misi gamoyeneba uTuod misaRebia. 

 erTianad SeiZleba gakeTdes daskvna, rom virtualur arxebian qselebSi 

gadatvirTvebTan brZolis orive meTodi, rogorc SeRwevis marTva, aseve  

sacobebis  gverdis avla principialurad misaRebia, mxolod yovel 

konkretul SemTxvevaSi maTi gamoyenebis dasabuTeba unda moxdes uaryofiTi 

mxareebis analizis Sedegad. 
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nax. 3.2.   qselis fragmenti (topologiuri suraTi) 
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 gadatvirTvebTan brZola datagramul arxebian qselebSi 

 datagramul arxian qselebSi TiToeulma marSrutizatorma Tvalyuri 

unda adevnos Tu rogori rigebi iqmneba Semomaval mxares da rogoria masTan 

dakavSirebuli xazebis mdgomareoba, yofniT Tu ara maT gamtarunarianoba. 

miRebuli maCveneblebi unda Sedardes winaswar dadgenil zRvrul 

mniSvnelobebs. Tu miRebuli maCveneblebi uaxlovdebian zRvrul 

mniSvnelobebs es niSani iqneba imis, rom axlovdeba saxifaTo mdgomareoba – 

sacobis warmoSobis situacia. am dros TiToeuli paketi gadis Semowmebas da 

Tu mas uwevs gadatvirTvasTan miaxlovebul marSrutizatorTan gavla isaxeba 

dacvis RonisZiebebi. 

 datagramul arxian qselebSi miRebulia gadatvirTebisagan dacvis ori 

meTodis gamoyeneba: gamafrTxilebeli bitiT da Semakavebeli paketiT. 

 ganvixiloT orive meTodi. 

 gamafrTxilebeli biti. paketi gaivlis ra marSrutizators, romlis 

funqcionirebac gadatvirTvis zRvarzea, misi samsaxurebrivi nawilis 

dadgenil adgilze Caiwereba `erTiani~- gamafrTxilebeli biti. amiT 

gadamcemi mxare roca miiRebs miwodebis dadasturebis pakets, gafrTxilebis 

zonis analiziT Seityobs gadatvirTvis situaciis Sesaxeb da mas 

gaiTvaliswinebs paketebis Semdgomi gadacemis dros, cxadia, maTi Semcirebis 

mimarTulebiT; Tu es procesi – gafrTxilebis miReba – gagrZeldeba, wyarom 

kidev ufro unda metad SezRudos miwodeba. ase manam, sanam ar Sewydeba 

gamafrTxilebeli bitebis Semosvla. gamafrTxilebeli bitis Semosvlis 

Sewyvetis Semdeg mimwodebeli nel-nela moumatebs gadacemis siCqares 

daakvirdeba mimdinare situacias: xom ar Semodis isev gamafrTxilebeli biti 

da saTanado reagirebas moaxdens an isev Seamcirebs an isev gazrdis 

miwodebas. 

 amgvarad, xorcieldeba mimdinare procesebis dinamiuri Tvalyuris 

devneba da masze Sesabamisi reagireba qselSi gadatvirTvis warmoSobis 

gamoricxvis mizniT. 

 gamafrTxilebeli bitis meTodis gamoyenebis dros qselis 

funqcionirebis algoriTmi isea awyobili, rom gadatvirTvis problemis 

mogvareba TiTqos arapirdapiri CareviT xorcieldeba: momxmarebelma, 

konkretulad Setyobinebis mimwodebelma, TviTon unda gamoitanos daskvna 

Seqmnil mdgomareobasTan dakavSirebiT da Sesabamisad imoqmedos. 
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 Semakavebeli paketi. am meTodis realizeba iTvaliswinebs gadatvirTvis 

zRvarze myofi marSrutizatoris mier uSualod mimwodeblisaTvis 

Semakavebeli paketis gagzavnas. gadatvirTvis zRvarze myofi marSrutizatori 

dakavebuli, dayovnebuli paketis samsaxurebrivi nawilidan iRebs monacemebs 

mimwodeblis Sesaxeb da am mimwodebls ugzavnis Semakavebel pakets, 

moTxovniT: Seamcire miwodeba.  

 winaswari SeTanxmebebis Sesabamisad mimwodebli, romelic miiRebs 

Semakavebel pakets, valdebulia Seamciros miwodebul paketTa nakadi. 

moTxovna miwodebis nakadis Semcirebis Sesaxeb SeiZleba iyos sami donis: 

msubuqi, mkacri da ultimatumis xasiaTis. Sesabamisad nakadis Semcireba 

xorcieldeba winaswar dadgenili zRvrebis mixedviT: garkveuli procentiT, 

orjeradiT, oTxjeradiT, an saerTod miwodebis SewyvetiT. cxadia, es 

RonisZiebebi droebiTia da grZeldeba qselis funqcionirebis normaluri 

reJimis aRdgenamde. 

 datvirTvis mokveTa 

 gadatvirTvasTan brZolis mravali meTodia SemuSavebuli. konkretul 

qselSi, Cveulebrivad, danergilia maTi garkveuli raodenoba da 

gadatvirTvis zRvarTan yofnisas yvela es meTodi iqneba gamoyenebuli  

gadatvirTvis aRmofxvris mizniT. Tu mocemul konkretul situaciaSi 

gadatvirTvasTan brZolis miRebulma arc erTma meTodma sasurveli Sedegi ar 

gamoiRo, maSin mimarTaven yvelaze radikalur meTods – datvirTvis mokveTas.        

am dros paketebis nawili aRar eqvemdebareba damuSavebas da qselSi Seqmnili 

situacia martivdeba. cxadia, es miiRweva momxmarebelTa momsaxurebis 

nawilobrivi gauaresebis xarjze, magram es umjobesia vidre gadatvirTviT 

gamowveuli  sruli qaosi qselSi. 

     datvirTvis mokveTis algoriTmis realizeba sakmaod rTulia. paketebs 

qselSi sxvadasxva prioriteti gaaCniaT. zogierTi maTganis gadacemis 

uzrunvelyofa qselisaTvis yvela SemTxvevaSi aucilebelia da Tanac 

yovelgvari Seferxebis gareSe. nawilis ignorireba ki principulad, albaT, 

SesaZlebelia, magram qseli TviTon, cxadia, ver gansazRvravs Setyobinebis 

prioritetulobas. es momxmareblis prerogativaa. momxmarebelma unda 

aRWurvos Setyobineba am maCvenebliT, e.i. gansazRvros Setyobineba didi 

prioritetis matarebelia Tu mas prioritetulobis dabali maCvenebli 

axasiaTebs.  



 76

amave dros, momxmarebelma, romelmac icis, rom misi Setyobineba 

SeiZleba moxvdes datvirTvis mokveTis zonaSi, misi garantirebuli ufro 

swrafi momsaxurebis mizniT SeiZleba yvela Setyobineba aRWurvos 

prioritetuli niSniT: `Zalian mniSvnelovania, dauyovneblad gadaices~. 

am mdgomareobidan gamosavali aseTia: prioritetulobis maCveneblis 

gazrdasTan erTad unda gaizardos gadacemis momsaxurebis Rirebuleba. 

momxmarebelma ki TviTon Seafasos uRirs ki mas gadasces Setyobineba 

ZviradRirebuli prioritetiT, Tu dakmayofildes naklebadRirebuliT. 

saboloo SemTxvevaSi xom arc erTi paketi ar ikargeba (uiSviaTes 

gamonakliss garda, rac prioritetul maCvenebelze sulac ar aris 

damokidebuli)  da yvela maTgani miaRwevs adresatemde mxolod SedarebiT 

ufro meti dayovnebiT. 

fluqtuaciebi da maTTan brZola 

Tanamedrove rTuli qselebiT gavrcelebuli paketebi mravali saxis 

gzebiT gadaadgildebian da dayovnebis sxvadasxva droiT miaRweven 

momxmareblebamde. amgvarad warmoiqmneba fluqtuaciebis procesebi.  

Setyobinebis aRwarmoebis dros fluqtuaciebis zegavlena miRebuli 

informaciis xarisxze sxvadasxvaa imis da mixedviT Tu ra saxisaa igi da 

rogor warmoebs misi aRwarmoeba mimRebis mxares. ase magaliTad, Tu 

miRebuli Setyobineba winaswar Caiwereba, e.i. aucilebeli ar aris misi 

momxmareblisaTvis drois realur masStabSi miwodeba, cxadia, miRebis 

procesSi warmoSobil fluqtuaciebs araviTari zegavlenis moxdena ar 

SeuZliaT aRwarmoebis procesze. Tu paketebis gadacema dakavSirebulia 

magaliTad, internet-telefoniasTan an videokonferenciasTan, gadacemasTan 

interaqtiur reJimSi, fluqtuaciebis umniSvnelo donec ki miuRebeli xdeba. 

qselSi nebismieri Setyobinebis gadacema garkveul dros moiTxovs. 

rogorc cnobilia idealur SemTxvevaSic ki gadacemis siCqare usasrulo ar 

aris da dakavSirebulia sinaTlis gavrcelebis siCqaresTan. realur 

sistemebSi warmoiSoba damatebiTi dayovnebebi dakavSirebuli Setyobinebis 

damuSavebasa da sakomutacio wredebis moqmedebebTan, xolo dayovnebis drois 

xangrZlivoba ki dakavSirebulia am moqmedebebis siswrafeze, rac miT umetes, 

SemosazRvrulia. 

miRebulia, rom Tu paketebis miwodebis dro 20-30 mlwm-is farglebSia, 

Setyobinebis gadacema normalurad mimdinareobs; Tu igive Setyobinebis 

paketebis nawilis miwodebis dro 20 mlwm-ia, xolo nawilis ki 30 mlwm, 
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fluqtuaciis mniSvneloba didi iqneba igi SesamCnevi gaxdeba Setyobinebis 

aRwarmoebis dros gamosaxulebisa da xmis damaxinjebis saxiT.  

  

 Tu miiRweva iseTi Sedegi, rom fluqtuacia 24-25 mlwm farglebSi 

moeqces, maSin igi praqtikulad ar iqneba SesamCnevi da maSin aseTi xarisxiT  

Setyobinebis aRwarmoeba misaRebi gaxdeba. cxadia, fluqtuaciis daSvebuli 

diapazoni realur teqnikur SesaZleblobebs unda Seesabamebodes da misi 

miRweva ar unda moiTxovdes raime gansakuTrebuli da ZviradRirebuli 

RonisZiebebis gatarebas. 

 naxazze 3.3 warmodgenilia didi da mcire fluqtuaciis grafikuli 

gamosaxuleba. 

 
   paketebis                                      paketebis 
    nawili                                        nawili 

 

 
                              didi 

                          fluqtuaciebi 

 
                                                       mcire 
                                                        fluqtuaciebi 

 
                       dayovnebis dro                                dayovnebis dro 
 gadacemis minimaluri                         gadacemis minimaluri   

         dro                                           dro 

 

nax. 3.3. paketebis gadacemis didi da mcire fluqtuaciebi 

 

      paketebis gadacemis fluqtuaciebis srulad Tavidan acileba 

Tanamedrove rTul qselebSi praqtikulad SeuZlebelia. maTi Semcirebis 

mizniT ki sxvadasxva meTodia SemuSavebuli.  

 ganvixiloT fluqtuaciis Semcirebis erTerTi meTodi.  rodesac 

mniSvnelovani fluqtuaciaa mosalodneli da misi sidide miuRebelia, pirvel 

rigSi gansazRvraven gadacemis aucilebel droebs gadacemis xazis nebismier 

satranzito ubanze da am monacemebs ganaTavseben paketebis samsaxurebriv 

nawilSi. Semdeg am xazze  ganTavsebuli nebismieri marSrutizatori miiRebs 

ra mocemuli Setyobinebis Semadgenel pakets, daadgens igi grafikis mixedviT 

igvianebs, Tu winswrebiT gadaadgildeba. dagvianebuli maCveneblis dadgenis 

SemTxvevaSi tardeba RonisZieba misi Semdgomi swrafi gadaadgilebis mizniT, 

xolo Tu gadaadgileba winmswrebia, piriqiT, gatardeba RonisZieba misi 

moZraobis Seyovnebis mizniT. paketebis gadaadgilebis procesebis am saxiT 
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daregulirebiT miiReba fluqtuaciis misaRebi mniSvneloba da miiRweva  

Setyobinebis gadacemis moTxovnebis Sesabamisi xarisxi. 

 daskvnis saxiT avRniSnoT, rom gadatvirTvebis sakiTxi erTerT 

umniSvnelovanes sakiTxs warmoadgens qselebis momsaxurebis procesSi da 

misi warmatebiT gadawyveta qselis saimedo da efeqturi funqcionirebis 

saukeTeso maCvenebelia.  

 

3.3.  momsaxurebis xarisxi da misi uzrunvelyofa 

 
 qselebisadmi wayenebuli gazrdili moTxovnebi svamen amocanas, rom 

uzrunvelyofil iqnes maT mier gaweuli momsaxurebis maRali xarisxi. qselis 

momsaxurebis maRalma xarisxma ki unda Seqmnas imis wina piroba, rom 

warmatebiT gamovlindes qselis mravalferovani SesaZleblobebi da 

Cayenebul iqnen isini misi momxmareblebis samsaxurSi.  

 moTxovnebi momsaxurebis mimarT 

 momsaxurebis donis Sesafaseblad saerTaSoriso organizaciebis mier 

dadgenilia saTanado parametrebi. es parametrebi warmodgenilia 

momsaxurebis xarisxis ganmsazRvrel cnebaSi: Quality of Service (QoS). 

 qselis mier gaweuli momsaxurebis xarisxis dasaxasiaTeblad miRebulia  

misi oTxi parametri: saimedooba, dayovneba, fluqtuaciebi, gamtarunarianoba. 

 sadReisod qselis gamoyenebis mravali mimarTuleba arsebobs; 

davasaxeloT maTgan ZiriTadebi: telefonia, eleqtronuli fosta, failebis 

gadacema, veb-SeRweva, Soreuli SeRweva, audiomomsaxureba, videomomsaxureba 

da videokonferencia. 

 qselis gamoyenebis TiToeul am saxes momsaxurebis xarisxis 

parametrebis mimarT gansxvavebuli moTxovnebi axasiaTeben: zogierTis mimarT 

- meti, zogierTis mimarT – naklebi. mravalricxovani dakvirvebebis 

safuZvelze SemuSavebulia  moTxovnebi qselis ZiriTadi parametrebis mimarT 

gamoyenebis ama Tu im saxis dros. parametrebis mimarT moTxovnebis saerTo 

suraTi warmodgenilia cxrilSi #3.1. 

 rogorc am cxrilidan Cans, gamoyenebis dasaxelebuli saxeebidan  oric 

ki ar aris erTnairi moTxovnebis mqone miRebuli oTxi parametris mimarT. 

 SevafasoT, gamoyenebis TiToeuli saxe parametrebisadmi wayenebuli 

moTxovnebis kuTxiT: 
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 telefonia 

      telefonia, anu garkveul manZilze adamianebs Soris bgeriTi 

informaciis gacvla eleqtronuli saSualebebis gamoyenebiT.   

 

                                    moTxovnebi parametrebis mimarT    cx. #3.1         

  gamoyenebis            saimedooba   dayovneba   fluqtuaciebi   gamtarunarianoba 

     saxe 

 telefonia            dabali      maRali      didi              dabali 

 

 eleqtronuli         maRali      dabali      mcire             dabali 

   fosta 

 

 failebis              maRali      dabali      mcire             saSualo 

   gadacema 

 

 veb-SeRweva            maRali      saSualo     mcire             saSualo 

 

 Soreuli              maRali      saSualo     saSualo         dabali 

     SeRweva 

  

 audio                 dabali      dabali      didi              saSualo 

  momsaxureba 

 

 video                 dabali       dabali      didi              didi 

  momsaxureba 

 

 video                 dabali       maRali      didi              didi 

  konferencia 

  

   

 am dros moTxovna saimedoobis mimarT dabalia, vinaidan adamianis 

metyvelebas didi siWarbe axasiaTebs da momsmeni mxare advilad arTmevs Tavs 

warmoSobil uzustobebsa da xarvezebs  laparakis mosmenis procesSi. 

      dayovnebis mimarT maRali donis moTxovnebi ganpirobebulia imiT, rom 

misi mniSvnelobis zrda iwvevs laparakis procesis erTianobis wyvetis 

xasiaTs da laparakSi monawile mxareebs agdebs gaugebrobaSi: usmenen Tu ara 

erTmaneTs, gawyda kavSiri Tu arsebobs da a.S. ase magaliTad, yvela sityvis 

mosvla  dayovnebiT 2wm, momsmenisaTvis ukve yovlad miuRebeli xdeba. 

     fluqtuaciebis mimarT didi moTxovnebi ganpirobebuli imiT, rom 

laparakis procesSi misi mniSvnelovani sidide warmoSobs xmis damaxinjebas 

da arTulebs laparakis sainformacio aRqmas. 
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 gamtarunarianobis mimarT dabal moTxovnebs ganapirobebs salaparako 

signalis speqtris umniSvnelo sigane, romelic ar aRemateba 8,0 khc da, 

Sesabamisad ar moiTxovs did gamtareblobas.  

 eleqtronuli fosta 

     eleqtronuli fosta, anu erTi momxmareblis mier meore 

momxmareblisaTvis (momxmarebelTa jgufisaTvis)  raime informaciis, 

eleqtronuli Setyobinebis saxiT warmodgenilis, gadagzavna.  

      miRebuli masala, Cveulebrivad, moRebisTanave ar kontrolirdeba, 

mimRebi mxare uSualod ar Sedis momwodebelTan arc pirdapir da arc 

virtualur kavSirSi, e. i. ar aris miRebuli informaciis uSualod 

dazustebis saSualeba, amitom saimedoobis maRali done garantirebuli unda 

iyos. eleqtronuli fostis funqcionirebis principebidan gamomdinare 

dayovneba ar warmoadgens mniSvnelovan faqtors: qselSi igi SeiZleba, vTqvaT, 

Seadgendes wuTze nakleb sidides, maSin rodesac momxmarebelma am 

informaciiT SeiZleba isargeblos, vTqvaT, dReebis Semdeg. fluqtuaciebis 

zemoqmedeba, xom saerTod ar miiReba mxedvelobaSi; aseve dabalia moTxovna 

gamtarunarianobis mimarT, vinaidan informacias, rogorc wesi, werilobiTi 

xasiaTi aqvs da misi Sesabamisi signalebis sixSiruli speqtri umniSvnelo 

siganisaa.                

 failebis gadacema 

 failebis gadacema, anu momxmareblis mier qselis saSualebiT 

sxvadasxva saxis sainformacio, dokumenturi, literaturuli da sxva saxis 

masalis miRebis organizeba. 

 failebis gadacemis procesSi saimedoobisadmi wayenebuli moTxovnebi 

masalis xasiaTis mixedviT maRalia; unda gamoiricxos saTanado bitebis 

arakoreqtuli miwodeba. dayovnebis mimarT ki moTxovna dabalia, vinaidan, 

Cveulebrivad, es ar aris operatiulad gamosayenebeli masala. Sesabamisad, 

fluqtuaciebis gavlena ar arsebobs da maTdami moTxovnebic mcirea. 

moTxovna gamtarunarianobis mimarT saSualo donisaa; albaT, ase unda 

CaiTvalos, vinaidan failebis saxiT miRebuli masala metad did farglebSi 

icvleba da zogadi, calsaxa Sefaseba SeuZlebelia.   

      veb-SeRweva 

 veb-SeRweva, anu momxmareblis mier misTvis saintereso masalis moZieba 

da masTan SeRweva. es procesi saimedoobas maRal moTxovnebs uyenebs, qselSi  

saTanado bitebis arakoreqtuli gadacema unda gamoiricxos, dayovnebis 
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mimarT ki moTxovnebi ar aris mkacri, saSualoa; veb-SeRwevis dros 

SesaZlebelia fluqtuaciebis zemoqmedebis ignorireba da, Sesabamisad, 

moTxovnebic mcirea; moculobiT masalis sidide ki ganapirobebs 

gamtarunarianobisadmi wayenebuli moTxovnebis saSualo dones.              

  

      Soreuli SeRweva 

 Soreuli SeRweva, anu rodesac momxmarebeli ar aris qselis uSualo 

abonenti da raime gziT, magaliTad modemis gamoyenebiT, iRebs momsaxurebas 

qselisagan. aseTi momxmarebeli, romelic, ase vTqvaT, garedan Sedis qselSi, 

uzrunvelyofil unda iqnes Sesvlis didi saimedoobiT; dayovnebis dro 

naklebad kritikulia, magram mainc mniSvnelovani, amitom misTvis  saSualo 

donea misaRebi; aseve saSualoa fluqtuaciebis zemoqmedeba. 

gamtarunarianobisadmi wayenebuli moTxovnebis dabal dones ganapirobebs am 

kategoriis momxmarebelTa qselSi SeRwevis aparaturuli SesaZleblobebi. 

 audio momsaxureba 

 audio momsaxureba, anu momxmareblis mier sxvadasxva saxis audio 

(smeniTi) informaciis arapirdapiri gadacemiT miReba; ase magaliTad, romeli 

radiosadguris mier adre gadacemuli masalis mosmena; romelime pirovnebis 

sakonferencio gamosvlis Canaweris mosmena da sxva. 

 adamianis aRqmis unari laparakis mosmenis dros metad maRalia, rac 

ganapirobebs aseTi saxis momsaxurebisadmi saimedoobis mimarT wayenebuli 

moTxovnebis dabal dones. aseve dabalia moTxovna dayovnebis mimarT, vinaidan 

es sainformacio masala ara pirdapiri gadacemiT modis, Cveulebrivad, 

ramdenime saaTis, ramdenime dRis Semdegac, da aseT pirobebSi qselis mier 

miRebis procesSi Setanili mcire dayovnebis roli umniSvneloa da, 

Sesabamisad, moTxovnebic dabalia. fluqtuaciebis mimarT ki moTxovnebi 

didia, vinaidan audio masalas ra dayovnebiTac ar unda vismendeT, misi 

smeniTi aRqma mainc bunebrivi saxiT unda mimdinareobdes da ar unda iwvevdes 

msmenelSi gaugebrobisa da, zogadad, daukmayofileblobis SegrZnobas. arada, 

smeniTi signalebis aRqmisas ramdenime miliwamiani fluqtuaciebic ki 

SesamCnevia.  rac Seexeba gamtarunarianobisadmi wayenebuli moTxovnebs igi 

salaparako signalebis viwro sixSiruli speqtris gamo saSualo  donisaa. 

 video momsaxureba 

 video momsaxureba, anu momxmareblis mier sxvadasxva saxis video 

informaciis arapirdapiri gadacemiT miReba. aseTi momsaxureba SeiZleba 
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moicavdes, vTqvaT, koncertis, safexburTo matCis, sakarnavalo msvlelobebis 

da sxva raime saxis videoCanawers. zogadad, masalis xasiaTis mixedviT 

saimedoobisadmi wayenebuli moTxovnebi Ddabalia; bunebrivad gamoiyureba, 

agreTve, dabali moTxovnebi dayovnebis mimarT. ase magaliTad, Tu yvela 

kadri or wamiani dayovnebiT Semova, momxmarebli mas aRiqvams normalurad, 

magram Tu kadrebis miRebis procesi mimdinareobs erTi wamidan or wamamde 

cvlilebebis pirobebSi, Sedegi aRqmis TvalsazrisiT metad problemuri 

gaxdeba. rac Seexeba fluqtuaciebs, moTxovnebi mis mimarT didia, vinaidan 

mniSvnelovani fluqtuaciebiT mosuli video masalis normaluri aRqma an 

SeuZlebelia an aRiqmeba metismetad uaryofiTi emocionaluri fonis 

pirobebSi. gamtarunarianobisadmi wayenebuli moTxovnebi aseve didia, vinaidan 

video informaciis signalebi farTo sixSiruli speqtriT xasiaTdebian da 

maT gasatareblad zolic farTo unda iyos. 

 video konferencia 

 video konferencia, anu erTmaneTisagan garkveuli manZiliT daSorebuli 

adamianebis monawileobis procesi konferenciebis, Sexvedrebis, gasaubrebebis 

da sxva analogiuri saxis RonisZiebebSi. 

 am saxiT realizebuli RonisZiebebisaTvis saimedoobis mimarT 

moTxovnebi dabalia, magram dayovnebis mimarT ki maRali, vinaidan didi 

dayovneba procesSi monawileTa erTad yofnis efeqts mniSvnelovnad amcirebs, 

Sexvedris bunebrivoba irRveva da uaryofiTad aRiqmeba.  

 nebismieri fluqtuaciebiT mosuli video masalis normaluri aRqma an 

SeuZlebelia an aRiqmeba metismetad uaryofiTi emocionaluri fonis 

pirobebSi da, Sesabamisad, mis mimarT moTxovnebi didia. aseve didia 

gamtarunarianobisadmi wayenebuli moTxovnebi, vinaidan video informaciis 

signalebi farTo speqtriT xasiaTdebian da maT gasatareblad zolic farTo 

moiTxoveba. 

 qselis gamoyenebis aseTi mravalferovani mimarTulebebis arsebobis 

pirobebSi TiToeuli maTganisaTvis saTanado parametrebis uzrunvelyofa 

metad rTuli saqmea. am moTxovnaTa dasakmayofileblad gansxvavebuli 

arqiteqturiT agebuli qselebi sxvadasxva meTodsa da gzas iyeneben. 

 ase magaliTad, farTod gavrcelebul ATM  (Asynchronous Transfer Mode) 

qselebSi momsaxurebis saTanado xarisxis uzrunvelsayofad paketebis 

nakadebis klasifikacias oTxi maCveneblis mixedviT axorcieleben: 

1. bitebis mudmivi siCqare  (magaliTad, telefonia); 
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2. bitebis cvladi siCqare realur droSi (magaliTad, videomonacemebi 

videokonferenciis Catarebisas); 

3. bitebis cvladi siCqare ara realur droSi (magaliTad, filmebis 

naxvis dros); 

4. bitebis SesaZlo siCqare (magaliTad, failebis gadacemisas).  

      paketebis nakadebis klasifikacias mimarTaven sxva arqiteqturis mqone 

qselebSic. 

 momsaxurebis maRali xarisxis miRwevis meTodebi 

 zogadad SeiZleba iTqvas, rom ar arsebobs raime universaluri meTodi, 

romelis gamoyenebac uzrunveyofda momsaxurebis maRal xarisxs. am mxriv 

specialistebis mier SemuSavebulia mravali meTodi, romlebic saSualebas 

iZlevian gaumjobesdes qselis esa Tu is parametri.  praqtikuli gamoyenebis 

TvalsazrisiT mniSvnelovani Sedegebis misaRwevad xSirad mizanSewonilia 

ramdenime meTodis erTdrouli, Serwymuli gamoyeneba. 

      xarisxis uzrunvelyofa siWarbiT 

      es gza Teoriulad yvelaze martivia: gamoyenebul iqnes mZlavri, didi 

tevadebobebis mqone marSrutizatorebi, maxsovrobis blokebi da didi 

gamtarunarianobis mqone arxebi. aseTi mowyobilobebisagan agebul qselebSi 

paketTa nakadebi daubrkoleblad gadaadgildebian qselis erTi bolodan 

meore bolomde. yvelaferi es Zalian kargia, magram imdenad ZviradRirebulia, 

rom qselis aseTi saxiT warmodgena mxolod virtualur samyaroSia 

SesaZlebeli. 

 specialistebis winaSe, romlebic qselis saTanado mowyobiloba- 

danadgarebiT aRWurvaze muSaoben, dgas metad mniSvnelovani sakiTxi, 

dadgenil da Semdgom realizebul iqnes qselis aucilebeli da sakmarisi 

parametrebi; maT Sesabamisad ki SeirCes saTanado aparatura. 

 siWarbis TvalsazrisiT gamoirCeva erTerTi pirveli telekomunikaciuri 

qseli, satelefono qseli. am qseliT sargeblobisas, marTlac, rom iSviaTia 

moiTxovo momsaxureba (aiRo yurmili) da ar miiRo mzadyofnis signali. 

  satelefono qselebSi arsebuli siWarbis donis gavrcoba mTel 

infotelekomunikaciur  qselebze praqtikulad miuRweveli da miuRebelia. 

amitom dgeba specialistebis winaSe problematuri sakiTxi, Tu rogori 

saSualebebiT iqnes miRweuli qselis aucilebeli da sakmarisi parametrebi.  
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 xarisxis uzrunvelyofa buferizaciiT 

 buferi (ing. buffer – Semamsubuqebeli) am sityvis semantika Tavis 

safuZvelSi gulisxmobs dartymebis Semsubuqebas, magaliTad, matareblis 

vagonebs Soris, manqanebis avariuli Sejaxebebis dros da sxva. kompiuterul 

teqnilogiebSi ki am sityvis qveS igulisxmeba paketebis nakadebis winaswari 

ganTavseba maxsovrobis mowyobilobebSi, raTa Semdgom moxdes maTi 

Tanamimdevruli, Seqmnil situaciasTan morgebuli, damuSaveba (gagzavna, 

procesorisaTvis gadawodeba da sxva). 

 amgvarad, buferizacia gulisxmobs paketebis nakadebis winaswar 

ganTavsebas maxsovrobis mowyobilobebSi da Semdgom mis miwodebas 

momxmareblisaTvis.   

 buferizacia qselis saimedoobaze da gamtarunarianobaze ar axdens 

gavlenas, magram vlindeba dayovnebis parametris zrdis saxiT. amave dros, 

buferizacia saSualebas iZleva zegavlena movaxdinoT fluqtuaciebze, maTi 

Semcirebis mimarTulebiT. audio – video gadacemebis dros  fluqtuaciebs 

didi mniSvneloba aqvT, buferizacia ki saSualebas iZleva mogvardes es 

problema. 

 buferizaciiT fluqtuaciebis Semcirebis TvalsaCino magaliTi 

warmodgenilia naxazze 3.4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

           nax. 3.4.  Ffluqtuaciebis Semcireba buferizaciis gziT 

 

 

 momxmareblis Setyobineba naxazze warmodgenilia 9 paketis saxiT. es 

paketebi buferSi miRebil iqna didi fluqtuaciebiT. garkveuli drios Semdeg 

daiwyo maTi buferidan amoReba da aRwarmoeba, miuxedavad imisa, rom 

paketebis nawili (me-5 da Semdgomebi) jer kidev ar iyo Semosuli. Semdeg ki 
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wina paketebis amoRebamde Semdgomebic Semovidnen  da sabolood gamosuli 

paketebis nakadma sruliad Tanabari xasiaTi miiRo. 

 buferizaciis meTodis realizebis dros Zalian mniSvnelovania Tu 

ramdeni xnis Semdeg unda daiwyos buferuli maxsovrobidan paketebis amoReba. 

Tu buferizaciis dro didi iqneba, es moiTxovs misi moculobis mniSvnelovan 

gazrdas, amas garda dayovneba SeiZleba aisaxos gadacemis xarisxze; Tu 

amoRebis dro mcire iqneba, maSin SeiZleba ver moxerxdes paketebis sruli 

nakadis mocva buferizaciis procesiT da es isev gadacemis xarisxze aisaxos. 

 aqedan gamomdinare, buferizaciis drois dadgena unda ganxorcieldes 

didi yuradRebiT qselis monitoringis monacemebis Sesabamisad.  

 magaliTis saxiT davasaxeloT is, rom xSir SemTxvevebSi audio-video 

momsaxurebis procesSi paketTa nakadis aRwarmoebas  iwyeben 10 mlwmiani 

buferizaciis Semdeg, rogorc es daaxloebiT asea naCvenebi naxazze 3.4. 

 amave dros avRniSnoT, rom buferizaciis gamoyeneba yovelTvis ar aris 

misaRebi, magaliTad videokonferenciebis organizebisas. 

     zogadad SeiZleba iTqvas, rom rodesac xorcieldeba buferizaciis 

meTodis realizeba, es aris RonisZieba Caterebuli gadacemis xarisxis 

amaRlebis mizniT mimRebis mxares. 

  

 trafikis formireba 

     gadacemaTa maRali xarisxis uzrunvelyofis erTerTi umniSvnelovanesi 

meTodia trafikis formireba.  

 trafikis formirebis meTodi gulisxmobs paketebis nakadze 

zemoqmedebas mimwodeblis mxares. 

 zogadad trafikis formireba mniSvnelovanwilad uzrunvelyofs qselSi 

monacemTa nakadebis gaTanabrebas. arada araTanabari nakadebis arseboba, 

serverebis funqcionirebis reJimebis pirobebSi, Cveulebrivi ambavia qselSi. 

araTanabari nakadebis warmoSobis mravali mizezi arsebobs, magaliTad 

garkveuli masalis swrafi e.w. `gadaxveva~ da Semdeg ki ukan dabruneba, 

momxmarebelTa didi jgufis saswrafo identifikacia da sxva. aseT pirobebSi 

Tu moxerxdeba monacemTa nakadebis met-naklebad gaTanabreba Sedegad 

miviRebT momsaxurebis xarisxis amaRlebas. 

 monacemTa nakadebis gaTanabrebas emsaxureba trafikis formirebis 

meTodi. 
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 trafikis formirebis meTodi gulisxmobs mimwodeblisa da qselis 

operatoris SeTanxmebas orivesaTvis misaRebi datvirTvebis (monacemTa 

nakadebis) Sesaxeb. am SeTanxmebebis safuZvelze SesaZlebeli xdeba 

monacemebis gadacemis saSualo da pikuri mniSvnelobebis daregulireba, 

saerTo datvirTvis gaTanabreba qselSi. 

 trafikis formirebis farglebSi monacemTa nakadebis  gaTanabrebis 

mizniT SemuSavebulia ramdenime algoriTmi. ganvixiloT ori maTgani, 

romlebic cnobilia sakmaod orginaluri saxelebiT:  

      1. naxvretiani vedros algoriTmi; 

      2. markeriani vedros algoriTmi. 

 sityva `markeri~ wadmodgeba frangulisagan marguer – moniSvna. aqedan 

gamomdinare meore algoriTmis saxeli qarTulad aseT saxes miiRebda: 

`moniSvnebiani vedros algoriTmi~. 

 am algoriTmebis avtoria amerikeli specialisti terneri (Turner,1986). 

 qselSi monacemTa nakadebis moZraobis algoriTmisTvis aseTi saxelis 

SerCeva ganpirobebulia am algoriTmis moqmedebis principis garkveuli 

msgavsebiT wyliani Zirgaxvretili vedrodan wylis nakadis gamosvlis 

procesTan. 

 Tu aviRebT gaxvretil vedros da daviwyebT wyliT mis Sevsebas, 

naxvretidan wyali daiwyebs gamodenas Tanabari nakadis saxiT (cxadia, 

naxvretis mcire diametris pirobebSi). ase gagrZeldeba manam, sanam wyali ar 

gadaavsebs vedros, Semdeg ki wyali daiwyebs daRvras. Tu wylis Casxma 

Sewydeba, vedroSi myofi wyali Camoicleba wvrili nakadis saxiT; vedro mzad 

iqneba kvlav aivsos wyliT da igive procesi gaimeoros. 

 qselSi naxvretiani vedros algoriTmis realizebis suraTi aseTi saxiT  

SeiZleba warmovidginoT (nax. 3.5a): serveri, romelic amuSavebs didi 

moculobis sainformacio masalas, garkveuli interfeisiT dakavSirebulia 

qselis danarCen nawilTan. am interfeisSi xorcieldeba naxvretiani vedros 

algoriTmis realizeba. interfeisSi araTanabar nakadad Semosuli bitebis 

erToblioba Tanabar nakadad tovebs mas. 

 amgvarad, interfeisis Sesavalze miRebuli umarTavi nakadi marTuli 

nakadis saxiT miiReba mis gamosavalze. nakadis marTva mimdinareobs winaswar 

dadgenili taqtis mixedviT. 

      interfeiss, pirobiTad  vedros, garkveuli tevadoba gaaCnia. 

naxvretiali vedros algoriTmis realizebis procesSi SesaZlebelia am 
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tevadobis gadavseba, rac paketebis nawilis dakargvis (ignorirebis) mizezi 

gaxdeba. ignorirebuli paketebi SemdegSi moiZieba, kvlav gadaicema, magram 

yvelaferi es negatiuri maCvenebelia qselis funqcionirebisaTvis. ase rom 

gadatvirTvebisagan Tavis dazRveva paketebis ignorirebiT Seqmnili 

mdgomareobidan arasasurvel, iZulebiT gamosavals warmoadgens. 

 aqedan gamomdinare, naxvretiani vedros tevadobis SerCeva xorcieldeba 

qselis monitoringis safuZvelze da imis maqsimaluri gaTvaliswinebiT, rom 

rac SeiZleba naklebi albaTobiT moxdes paketebis ignorireba. 

  

  a)                                    b) 

 

 

 

 

 

 

 

 

 

 

 

nax. 3.5. naxvretiani da markeriani vedroebis  algoriTmebis suraTi 

 

 interfeisi, romelic axorcielebs naxvretiani vedros algoriTmis 

realizebas, SeiZleba warmoadgendes damoukidebel mowyobilobas. aseve 
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     amgvarad, naxvretiani vedros algoriTmis realizebis ori gza arsebobs: 
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 sabolood viRebT, rom naxvretiani vedros algoriTmi, miuxedavad 

Semosuli monacemTa nakadebis mravalferovnebisa, gamosavalze mkacrad 

gaTanabrebuli nakadebis Seqmnas uzrunvelyofs. 

 qselis optimalur reJimSi muSaobisaTvis naxvretiani vedros 

algoriTmi yovelTvis ar aris sasurveli. qselis gamoyenebis zogierTi 

saxisaTvis ukeTesi iqneboda gamosavali nakadis formireba ar momxdariyo  

iseTi simkacriT, rogorc es xdeba naxvretiani vedros algoriTmis 

realzebis dros. aman moiTxova ufro moqnili algoriTmis Seqmna. aseT 

algoriTms warmoadgens markeriani vedros algoriTmi (nax. 3.5b).       
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iZleva imis saSualebas, rom dasawyisSi, anu roca vedro jer kidev carielia, 

gamosavali siCqare gaizardos, Semdeg ki moxdes misi morgeba Seqmnil 

situaciasTan. procesis am saxiT warmarTvis dros ufro didi nakadebis 

momsaxureba xdeba SesaZlebeli, vidre naxvretiani vedros algoriTmis 

gamoyenebis dros. es ki qselis funqcionirebis pozitiuri maCvenebelia. 

 qselis trafikis marTva naxvretiani da markeriani vedroebis  

algoriTmebis safuZvelze amcirebs gadatvirTvebis warmoSobis 

SesaZleblobebs  da operators saSualebas aZlevs ufro maRal doneze 

moemsaxuros momxmarebels.   

 daskvnis saxiT avRniSnavT, rom buferizacia da trafikis marTva 

mniSvnelovani nabijebia momsaxurebis garantirebuli xarisxis miRwevis 

gzaze.  

 

3.4. qselis monitoringi 

 

 zogadi mimoxilva 

 qselis marTva rTuli da mravalferovani procesia. mis erTerT 

mniSvnelovan aspeqts warmoadgens qselis monitoringi. igi miznad isaxavs 

qselisaTvis garkveuli kanonzomierebiT Tvalyuris devnebas misi 

parametrebisa da masSi mimdinare procesebis sruli suraTis warmosadgenad. 

 monitoringis ganxorcieleba xels uwyobs qselSi problemebis 

warmoSobis Tavidan acilebas, xolo maTi warmoSobis SemTxvevebSi droul 

aRmofxvras. 

 cxadia, rom qselis momsaxurebis saukeTeso gadawyvetilebaa iseTi 

RonisZiebebis gatareba, romlebic problemebis warmoSobis SesaZleblobas 

mospoben. aseve cxadia, rom problemebis saerTod gamoricxvac praqtikulad 

miuRwevelia. 

 zogadad qselSi problemebis Tavidan acilebas Semdegi RonisZiebebis 

gatareba uzrunvelyofs: 

 dagegmva; 

 monitoringi; 

 momxmarebelTa swavleba; 

 `viwro adgilTa~ dadgena da Semdgom maTi aRmofxvra; 

 qselis SesaZleblobebis SeTanxmeba mis winaSe dasmul amocanebTan; 

 regularuli sarezervo kopireba; 
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 monacemebis arseboba specialistTa im kategoriis Sesaxeb, romelTac 

SeuZliaT qselis  problemebis mogvareba. 

saerTod, qselis problemebis Tavidan acileba, xolo  warmoSobis 

SemTxvevaSi maTi drouli aRmofxvra, warmatebiTaa SesaZlebeli Tu 

dagegmvisa da monitoringis RonisZiebebi qselis administratorisa da 

sistemuri inJineris mier mizandasaxulad da sworad aris realizebuli. 

 aq SeniSvnis saxiT avRniSnavT, rom moxsenebuli `qselis 

administratori da sistemuri inJineri~, naTqvamia zogadad, realurad qselis 

funqcionirebas SeiZleba warmarTavdnen saadministracio da sistemur 

inJinerTa sxvadasxva Semadgenlobisa da kvalifikaciis jgufebi. rac 

damokidebulia qselis sirTulesTan da mis winaSe dasmuli amocanebis 

sirTulesTan. 

 SemdgomSic gamoTqma `qselis administratori da sistemuri inJineri~ am 

gagebiT iqneba gamoyenebuli. 

 Tu qselis funqcionireba warmatebiT aris organizebuli, maSin 

momxmareblisaTvis administratorisa da sistemuri inJineris moqmedebebi arc 

ki SeimCneva. 

  saqselo problemebis mogvareba ori poziciidan unda ganxorcieldes: 

 problemebis Tavidan acileba dagegmvisa da marTvis meTodebiT; 

 warmoSobili problemebis mogvareba Sesabamisi specialistebis 

operatiuli CareviT. 

qselis marTva da problemaTa mogvareba misi funqcionirebis saerTo 

gegmis Semadgeneli nawilebia. es gegma ki unda icvlebodes qselSi mimdinare 

Sida cvlilebebTan da qselis gafarToebasTan erTad. 

qselis funqcionirebis saerTo gegmis ZiriTadi nawilebia: 

 sakabelo sistemis sqemebi; 

 qselis gamtarunarianobis parametrebi; 

 protokolebi; 

 mowyobiloba - danadgarebis standartebi; 

 moTxovnaTa da ganviTarebis prognozebi. 

problemebis Tavidan acileba dagegmvis saSualebiT 

politika da procedurebi, romlebmac unda uzrunvelyon problemebis 

Tavidan acileba, gansazRvrul unda iqnen qselis dagegmvis sawyis stadiaSi. 

politikisa da procedurebis elementebs miekuTvneba: 

 sarezervo aslis gadaReba; 
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 usafrTxoeba; 

 unifikacia; 

 modernizacia; 

 dokumentacia. 

sarezervo aslis gadaReba 

qselSi problemebis Tavidan acilebis erTerTi mniSvnelovani gzaa 

sarezervo kopirebis organizeba. es sakmaod ZviradRirebuli RonisZiebaa, 

magram misi realizeba yovelmxriv gamarTlebulia. dakarguli informaciis 

aRdgena SesaZlebelic rom iyos, mainc gacilebiT met xarjebTan aris 

dakavSirebuli, vidre  kopirebis organizeba. 

usafrTxoeba 

qselSi usafrTxoebis uzrunvelyofa, ZiriTadad, xorcieldeba 

serverebTan SeRwevis meTodebis zedmiwevniTi damuSavebis gziT, raTa 

gamoiricxos qselSi arsebuli informaciis arasanqcionirebuli gamoyeneba. 

qselSi usafrTxoebis uzrunvelyofis politika ramdenime faqtorzea 

damokidebuli, romelTagan aRsaniSnavia: 

 qselis ganTavsebis arealis zomebi – teritoria; 

 qselis mier damuSavebuli informaciis mniSvnelobis xarisxi; 

 garemo, romelSic qseli funqcionirebs. 

     qselSi usafrTxoebis uzrunvelyofa administratoris erTerTi 

umniSvnelovanesi amocanaa da man unda gaataros yvela RonisZieba misi 

maRali donis misaRwevad. 

 unifikacia 

 unifikacia, anu qselSi funqcionirebadi mowyobiloba - danadgarebis 

maqsimaluri erTsaxovneba, aadvilebs da amartivebs rogorc mis marTvas, 

aseve remontsa da modernizacias. aqedan gamomdinare, qselis dagegmvis dros 

miRweul unda iqnes unifikaciis maRali done da igi unda gadawydes 

administratorisa da sistemuri inJineris aqtiuri monawileobiT.  

modernizacia 

modernizacia qselis funqcionirebis umniSvnelovanesi aspeqtia. igi 

praqtikulad uwyvetad mimdinare procesia. jer erTi,  xorcieldeba 

arsebuli mowyobiloba – danadgarebis Secvla, meorec icvleba qselis 

produqti; saerTo cvlilebas ganicdis momsaxurebis sferoebi. 

aqedan gamomdinare, modernizaciis procesi did yuradRebas moiTxovs: 

erTi mxriv, droze unda moxdes misi dagegmva, meore mxriv, is ise unda 
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ganxorcieldes, rom momxmareblisaTvis xelSeSlisa da Seferxebis mizezad 

ar iqces. qselTan dakavSirebiT miuRebelia, magaliTad aseTi midgoma: 

`modernizaciasTan dakavSirebiT qseli droebiT wyvets muSaobas.~  

modernizaciis procesSi SemuSavebuli axali versiis testireba  

mizanSewonilia ganxorcieldes momxmarebelTa SezRuduli jgufisaTvis da 

misi efeqturobis dadasturebis Semdeg moxdes misi gavrcoba mTel qselze. 

amgvarad, modernizacia qselis efeqturi da saimedo funqcionirebis 

maCvenebelia da misi realizacia unda mimdinareobdes zedmiwevniT gaazrebul 

da daxvewil situaciaSi. 

dokumentacia 

      qselSi dokumentaciis warmoeba mniSvnelovani procesia. igi didi 

zedmiwevniT unda xorcieldebodes, masze gaweuli xarjebi yovelTvis 

mravaljeradad iqneba gamosyiduli. 

 qselSi warmoSobili problemebis mogvarebis umniSvnelovanesi 

fundamentia dokumentaciis maRalxarisxovani warmoeba. dokumentaciam unda 

uCvenos, Tu rogori konfiguraciiT funqcionirebs qseli mocemul momentSi, 

ra resursebi gaaCnia mas da rogoria misi funqcionirebis perspeqtiva. 

      qselis dokumentacia unda Seicavdes: 

 qselis srul sqemas, mowyobilobebisa da kabelebis CvenebiT; 

 informacias dakavSirebuls serverebTan – ganlageba, SesaZlebloba; 

 informacias programuli uzrunvelyofis Sesaxeb; 

 monacemebs mwarmoeblebis, momwodeblebisa da sxvaTa Sesaxeb; 

 qselis funqcionirebasTan dakavSirebuli yvela dokumentis asls; 

 Canawerebs dakavSirebuls qselSi problemur sakiTxebTan, maTi 

mogvarebis gzebis CvenebiT da saTanado personalis monacemebiT. 

      zogadad saWiroa aRiniSnos, rom dokumentacia unda iyos sruli, 

mowesrigebuli da advilad xelmisawvdomi. 

 qselis monitoringis utilitebi 

 monitoringis maRalxarisxiani programebi saSualebas iZlebian 

droulad gadawydes problemebi da ar iqnes daSvebuli qselis mtyuneba. 

 am mizniT saqselo operaciul sistemebSi CaSenebulia qselis 

monitoringis specialuri utilitebi. isini saSualebas iZlevian qseli 

gakontroldes uwyvet reJimSi da praqtikulad mis funqcionirebaze 

yovelgvari zemoqmedebis gareSe.  

 am procesebSi gamoiyeneba: 
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 movlenaTa Jurnali, romelSic registrirebulia Secdomebi, 

moqmedebebi da situaciebi, dakavSirebuli qselis funqcionirebis 

problemur sakiTxebTan; 

 qselis resursebTan SeRwevis statistikuri monacemebi: vin da rogor 

iyenebs maT; 

 mwarmoeblobis statistika, romelic procesorebis datvirTvas, 

serverebis gamtarunarianobasa da maxsovrobis mowyobilobebis 

mdgomareobas asaxavs. 

     etalonuri grafiki  

     codna imisi, Tu rogor muSaobs qseli normalur reJimSi, iseve 

mniSvnelovania, rogorc warmoSobili problemebis mogvarebis sakiTxi. 

swored qselis normalur reJimSi funqcionirebis codnaa erTerTi 

xelSemwyobi piroba problemebis umtkivneulod mogvarebisaTvis.   

     monitoringi saSualebas iZleva SemuSavebul iqnes qselis 

funqcionirebis etalonuri grafiki, romelic asaxavs qselis funqcionirebas 

normalur reJimSi.  

     kritikul situaciaSi xorcieldeba qselis mocemuli momentis 

parametrebis Sedareba etalonuri grafikis monacemebTan. mimdinare 

maxasiaTeblebisa da etalonuri maCveneblebis Sedareba ki aadvilebs viwro 

adgilebis gamovlenas da Semdgom im RonisZiebebis dasaxvas, romlebic 

kritikuli situaciis daZlevas uzrunvelyofen. 

 etalonuri grafiki, romelic iqmneba qselis koreqtuli, normaluri 

muSaobis reJimis dros saSualebas iZleva ganisazRvros: 

 qselis sadReRamiso datvirTvis maxasiaTebeli; 

 susti, anu viwro adgilebi; 

 calkeuli momxmareblis mier qselis gamoyenebis maCvenebeli; 

 saqselo protokolebis gamoyenebis trafiki. 

etalonuri grafikis analizi gviCvenebs mTeli sistemis funqcionirebis 

suraTs da Sesabamisad saSualebas iZleva gakeTdes daskvna, magaliTad: 

 qselis segmentebad dayofis aucileblobis Sesaxeb; 

 saqselo serverebis raodenobasTan dakavSirebiT; 

 saqselo adapterebis moTxovnebTan Sesabamisobis mimarT; 

 qselis garkveul ubanze gamtarunarianobis gazris Sesaxeb. 

daskvnis saxiT, SeiZleba iTqvas, rom monitoringis mizandasaxuli da 

teqnikurad gamarTlebuli warmarTva qselis efeqturi funqcionirebis 
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mZlavri iaraRia; mis organizebaze gaweuli xarjebi gamarTlebulia da igi 

yovelTvis gamoisyidis  TavisTavs.           

 

3.5. saqselo problemebis mogvareba 

 

zogadad problemebis Sesaxeb 

miuxedavad imisa, Tu ramdenad daxvewili gegma iqneba Sedgenili, kargad 

mofiqrebuli monitiringi iqneba realizebuli da warmatebuli mxardaWera 

iqneba organizebuli, qselSi periodulad mainc wamoiWreba problemuri 

sakiTxebi da, cxadia,  isini unda mogvardnen. 

problemebis mogvareba ki, pirvel rigSi, qselis administratorisa da 

sasistemo inJineris saqmianobis prioritetuli amocanaa. 

imisTvis, rom qselis administratorma da sasistemo inJinerma 

warmatebiT gaarTvan Tavi problemuri sakiTxebis mogvarebas 

rekomendirebulia misadmi e. w. struqturuli midgomis ganxorcieleba. 

stuqturuli midgoma 

problematuri sakiTxebis mimarT stuqturuli midgoma gulisxmobs 

amocanebis garkveul jgufebad warmodgenas da maTi TanamimdevrobiT 

mogvarebas. 

miRebulia stuqturuli midgomis xuT nabijad warmodgena: 

1. problemis prioritetis dadgena; 

2. informaciis Segroveba mtyunebaTa simptomebis gamosavlenad; 

3. mtyunebaTa mizezebis CamonaTvalis SemuSaveba; 

4. problemis izolacia; 

5. Semowmebis Sedegebis analizi gadawyvetilebis misaRebad. 

prioritetis dadgena 

zogadad, nebismieri problema arasasurvelia da moiTxovs mogvarebas, 

magram yovelTvis arsebobs problemaTa saxeebi, romelebic pirvel rigSi 

unda mogvardnen. dauSvaT, mocemul momentSi warmoSobili problemebis 

nawili exeba momxmarebelTa garkveuli jgufis momsaxurebas, nawili ki 

qselis garkveuli segmentis saimedo funqcionirebas. aseT situaciaSi 

prioritetulad, albaT, miCneul unda iqnes qselis segmentis normaluri 

funqcionirebis uzrunvelyofa. 

cxadia, warmoSobili yvela problema erTdroulad ver mogvardeba, 

amisTvis sakmarisi arc teqnikuri da arc adamianuri resursi ar iarsebebs.  
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aqedan gamomdinare, saWiroa prioritetebis winaswari dadgena da 

Semdgom mis Sesabamisad moqmedeba. 

 informaciis Segroveba 

 informaciis Segroveba fundamentia problemaTa mogvarebis sakiTxSi. 

informacia unda moicavdes yvelafers dakavSirebuls qselis 

fuqcionirebasTan dakavSirebiT, rogorc normalur, aseve eqstremalur 

reJimSi. aseve unda moicavdes masalebs adre warmoSobili problemebis 

Sesaxeb, maTi aRmofxvris mizniT ganxorcielebuli RonisZiebebis CvenebiT. 

 saqselo samsaxurebrivi informaciis mniSvnelovan nawils Seadgens 

momxmareblebis gamokiTxviT miRebuli informacia. es saSualebas iZleba 

gamovlindes problemis simptomebi da Semdgom daisaxos saTanado 

RonisZiebebi maTi ar warmoSobis mizniT. 

 magaliTisaTvis ganvixiloT aseTi situacia: 

 momxmareblebs eZlevaT SekiTxva: ` xom ar SeimCneba raime uwesivroba?~ 

      miRebul iqna pasuxebi: 

 qseli SedarebiT nela muSaobs; 

 miWirs serverTan dakavSireba; 

 serverTan kavSiri xSirad miwydeba; 

 SeuZlebelia masalebis amobeWdva; 

 aseTi saxiT miRebuli pasuxebi qselis administratorsa da sasistemo 

inJiners saSualebas aZlevs ukeT warmoidginon qselSi mimdinare procesebi 

da maTze saTanado reagireba miaxdinon.  

 qselis dayofa segmentebad 

 qselis administratorma da sasistemo inJinerma warmosaxviT unda 

dahyon qseli segmentebad da warmoSobili problemebi am segmentebis mimarT 

ganixilon. gansaxilvel segmentSi ki Semowmebas unda dauqvemdebaron misi 

nebismieri komponenti: adapterebi, koncentratorebi, serverebi, 

damakavSirebeli mowyobiloba-danadgarebi (kabelebi, koneqtorebi, 

gammeoreblebi, bogirebi, marSrutizatorebi da sxva). 

 gansakuTrebuli yuradReba unda mieqces saqselo protokolebis 

mdgomareobas. zog SemTxvevaSi maTi aradamakmayofilebeli funqcionireba 

SeiZleba ar iyos TvalSisacemi. ase magaliTad, bevr protokolSi Cadebulia 

misi moqmedebis aseTi algoriTmi: warumatebeli operacia gaimeoros dadebiTi 

Sedegis misaRwevad. es momenti, erTi mxriv misaRebia, vinaidan mocemuli 

konkretuli amocanis warmatebiT gadawyvetis saSualebas iZleva, magram 
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meore mxriv, anelebs erTianad qselis funqcionirebis siCqares. amis gamo 

aucilebelia gamovlenil iqnes protokolis pirvel cdaze warumatebeli 

Sedegis mizezi da moxdes misi aRmofxvra.   

 mtyunebaTa mizezebis CamonaTvalis SemuSaveba 

 problemur situaciaSi mtyunebaTa mizezebis swrafi da yovelmxrivi 

gaazreba  qselis administratorisa da sasistemo inJineris mier praqtikulad 

warmoudgenelia, amitom aucilebelia maTi CamonaTvalis winaswari SemuSaveba 

da saWiroebis SemTxvevaSi maTze Tvalis gadavleba. 

 CamonaTvalis warmatebiT gamoyenebis SesaZleblobas mniSvnelovnad 

amaRlebs Tu misi rigi Sedgenilia mizezTa albaTobis gaTvaliswinebiT: 

metad albaTebi TavSi da naklebad albaTebi boloSi. 

 problemis izolacia 

 problemis izolacia gulisxmobs im mizezTa gamoyofas, romelTa 

arseboba ufro metadaa mosalodneli da maTze reagirebis moxdenas. Tu 

Sedegi ar aRmoCndeba misaRebi, mxolod maSin gadasvla sxva mizezebze.  

 Semowmebis Sedegebis analizi 

 Semowmebis Sedegebis analizis procesSi udides rols TamaSobs qselis 

administratorisa da sasistemo inJinris gamocdileba da intuicia. Tu maTi 

ZalisxmebiT aRdgenil iqneba problemuri mTeli qselis Tu misi romelime 

kvanZis normaluri funqcionireba, es imis maCvenebelia rom qsels maRali 

kvalifikaciis personasaerTli emsaxureba da saerTod problemebic naklebi 

iqneba. 

 problemebis mogvarebaSi aqtiurad SeiZleba CarTul iyvnen qselis sxva 

specialistebic, dakavSirebulni misi funqcionirebis ama Tu im aspeqtTan. 

romelTa  rekomendaciebmac SeiZleba uzrunvelyon warmoSobil problemaTa 

gadawyveta. 

 zogadad ki unda iTqvas, rom rTul qselebSi imdenad didi da 

mravalferovani problemebi warmoiqmneba, rom maT gadasawyvetad am dargis 

umaRlesi rangis specialistebis Carevac ki xdeba saWiro, xSir SemTxvevebSi 

axali Teoriuli da inJinruli gadawyvetilebebis miRebiT. 

 saerTo da specialuri daniSnulebis gamzomi saSualebebi 

 saqselo problemebis mogvareba martivdeba saTanado teqnikuri 

saSualebebis gamoyenebiT. mokled davaxasiaToT zogierTi maTgani: 
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 refleqtometri 

 refleqtometri saSualebas iZleba aRmoCenil iqnes kabelis gawyvetis 

adgili, aseve dadgenil iqnes kabelis ama Tu im ubanze izolaciis 

gauaresebis suraTi. es mowyobiloba masTan dakavSirebul kabelSi agzavnis 

specialur impulsur signals. es signali airekleba kabelis 

araerTgvarovnebebidan. refleqtometri aanalizebs miRebul areklil 

signalebs, adgens manZilebs maTi arekvlis adgilebamde da iZleva gazomvis 

Sedegebs. maRali xarisxis refleqtometri kabelis gawyvetis adgils 

sazRvravs ramdenime decimetris (metrze naklebi) sizustiT.  

 
nax. 3.6.   refleqtometri 

        refleqtometrebi saSualebas iZlevian ganxorcieldes rogorc 

eleqtruli, aseve optikur-boWkovani kabelebis testireba. 

      specialuri sakabelo testeri 

 specialur sakabelo testerebi asaxaven kabelis fizikur mdgomareobas 

da uCveneben: 

 kadrebis raodenobas; 

 koliziebis mdgomareobas; 

 Secdomebis Semcvel kadrTa raodenobas; 

 gadatvirTvas; 

 moniSvnis (markeris) gaSvebas. 

am testerebis saSualebiT SesaZlebeli xdeba trafikis Tvalyuris 

devneba da qselis administratorisa da sistemuri inJinris informireba 

qselSi mimdinare procesebTan dakavSirebiT. 

qselis monitori 

qselis monitori – es saprogramo-saaparato mowyobilobaa, romelsac 

SeuZlia asaxos mTeli qselis an misi romelime ubnis sruli trafiki. aseve 
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akontrolos paketebis gavla, Secdomebi maT gadatanaSi; aRricxos 

kompiuterebis mier gadacemuli paketebis raodenoba. 

 

 
 

nax. 3.7.   saprogramo-saaparato mowyobiloba - qselis monitori  

 

protokolebis analizatori, igive saqselo analizatori 

protokolebis analizatori, igive saqselo analizatori – es qselis 

momsaxurebis umniSvnelovanesi xelsawyoa. es xelsawyoebi farTo masStabiani 

qselebis administratorebisa da sistemuri inJinrebis ZiriTad samuSao 

instrumentebs warmoadgenen.  

protokolebis analizatori, igive saqselo analizatori, qselis 

interaqtiuri monitoringis mZlavri iaraRia. 

protokolebis analizatori, igive saqselo analizatori, ikvlevs 

qselis praqtikulad yvela maCvenebels, asaxavs mis realur mdgomareobas da 

agrovebs statistikur masalas. 

saqselo analizatoris kontrolis are moicavs: 

 sakabelo sistemas; 

 saprogramo uzrunvelyofas; 

  failebis serverebs; 

 muSa sadgurebs, igive klientebs; 

  sainterfeiso mowyobilobebs. 

       saqselo analizatori, rogorc wesi, Tavis SemadgenlobaSi Seicavs 

refleqtometrs da swavlobs ra qselis mdgomareobas saSualeba aqvs 

aRmoaCinos: 

 qselis dazianebuli komponentebi; 

 viwro adgilebi; 

 trafikis gadaxrebi; 
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 uwesivrobebi dakavSirebuli protokolebTan da mravali sxva 

faqtori, romelic qselis funqcionirebis sxvadasxva aspeqts 

gansazRvravs. 

  moviyvanoT aseTi magaliTi, saqselo analizatorma SeiZleba 

gamoavlinos is momxmarebeli, romelic gansakuTrebeli intensivobiT iyenebs 

saqselo resursebs da sxvaTa muSaobis Semaferxebeli xdeba. am monacemebze 

dayrdnobiT qselis administratorma da sistemurma inJinerma SeiZleba 

gaataron RonisZieba am momxmareblis qselze uaryofiTi zemoqmedebis 

aRmofxvris mizniT: garkveul wilad Secvalon qselis konfiguracia 

mocemuli momxmareblis moTxovnaTa gaTvaliswinebiT an igi gadarTon sxva 

naklebad datvirTul segmentze. 

  Tanamedrove analizatorebi warmatebiT arTmeven Tavs yvela zemoT 

moyvanil da kidev mraval sxva amocanas. 

      tipiuri problemebi 

      problemebi, romlebic wamoiWrebian qselSi mraval faqtorzea 

damokidebuli. yvela konkretul situaciaSi am faqtorebis garkveuli nawili 

iwyebs dominirebas, magram arsebobs maTi CamonaTvali, romlis 

gaTvaliswinebac praqtikulad yovelTvis aucilebelia.  

 aseTi faqtorebia: 

 qselis ganTavsebis arealis zomebi – teritoria; 

 momxmarebelTa ricxvi; 

 qselis momsaxurebis (gamoyenebis) saxeebi; 

 mowyobilobaTa eqspluataciis dro. 

  moviyvanoT aseTi magaliTi. cxadia, rom sul sxvadasxva saxe eqneba 

problemebs, vTqvaT, garkveuli regionis momcveli qselisaTvis da 

qselisaTvis, romelis ganTavsebis areali, vTqvaT, erTi Senobaa. aseve, cxadi 

iqneba problemebis gansxvavebuloba, qselisaTvis, romelic aRWurvilia axali 

aparaturiT da qselisaTvis, romlis aparaturac ukve mravali welia 

funqcionirebs da misi saeqspluatacio resursebi amowurvis zRvarzea. 

      kabelebi da masTan dakavSirebuli komponentebi 

      sakabelo sistema, e.i. TviTon kabelebi da masTan dakavSirebuli 

komponentebi, qselSi mtyunebis warmoSobis udidesi albaTobis matareblebi 

arian. qselis mtyunebis mizezi SeiZleba gaxdes: 

 kabelis gawyveta; 

 mokle CarTva kabelSi; 
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 kabelis romelime Siga wredis gawyveta; 

 kabelis araswori SeerTeba; 

 kabelis SemaerTeblebis (koneqtorebis) uwesivrobebi. 

             sakabelo sistemaSi warmoSobili mtyunebis mizezis mokle droSi  

dadgena SesaZlebelia Tu  qselis administratorisa da sistemuri inJinris 

gankargulebaSia, vTqvaT, refleqtometri da saqselo analizatori. 

 kvebis wyaros mtyuneba 

 qselis efeqturi funqcionirebis uzrunvelyofis erTerTi 

umniSvnelovanesi sakiTxia mowyobiloba–danadgarebis uzrunvelyofa uwyveti, 

garantirebuli da saimedo eleqtrokvebiT. eleqtrokvebis es pirobebi Tu ar 

aris Sesrulebuli, qselis funqcionirebaSi yovelTvis arsebobs problemebis 

warmoSobis SesaZlebloba. amitom qselis yvela kvanZi, yvela mowyobiloba 

uzrunvelyofil unda iyos rogorc garegani, aseve Sida kvebis wyaroebiT.   

 aqedan gamomdinare, qselis administratorisa da sistemuri inJinris 

mudmivi zrunvis sagans unda warmoadgendnen garatirebuli kvebis wyaroebi –  

Uninterruptible Power Supply (UPS). 

     qselis modernizacia 

     qselis efeqturi funqcionirebis uzrunvelyofis aseve umniSvnelovanesi 

sakiTxia misi modernizacia. amave dros modernizacia warmoSobs problemebs, 

vinaidan igi unda mimdinareobdes qselis praqtikulad uwyvet reJimSi 

muSaobis pirobebSi. 

 qselis administratorisa da sistemuri inJinris sazrunavia, erTi mxriv 

modernizaciis realizeba umokles droSi da, meore mxriv,  momxmarebelTa im 

wris dadgena visac metnaklebad mainc Seexeba modernizaciis es Tu is 

procesi da Semdgom maTi drouli informireba SesaZlo Sedegebis Sesaxeb.  

      kompiuterebi 

 qselSi problemebis warmoSobis mizezi SeiZleba gaxdes misi ZiriTadi 

komponenti-kompiuteri: kompiuteri-klienti, kompiuteri-serveri; kopiuteri 

personaluri, mini da saSualo klasis, meinfreimi. 

      cxadia, rom qselSi, miT umetes, globalur qselSi, kompiuterTa 

dazianebiT, mwyobridan gamosvliT gamowveuli problemebi mravalferovania 

da gansakuTrebul yuradRebas moiTxovs. gansakuTrebiT mniSvnelovania im 

informaciis Senaxvis uzrunvelyofa, romelsac isini floben. am 

TvalsazrisiT katastrofulia TviTon kompiuterSi maxsovrobis  
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mowyobilobis mwyobridan gamosvla, magaliTad, magnituri diskis meqanikuri 

dazianeba. 

 am metad problematuri sakiTxis mogvareba pirvel rigSi, qselis 

dagegmvaSia: Tu mosalodnelia, rom esa Tu is kompiuteri Zvirfasi da 

unikaluri informaciis matarebeli gaxdeba, gaTvaliswinebul unda iqnes am 

informaciis aucilebeli da sruli sarezervo aslis gadaReba.  

 qselis arasakmarisi warmadoba 

 warmadobasTan dakavSirebiT aseTi suraTi SeiZleba warmoCndes: qseli 

garkveuli drois (wuTebi, saaTebi) an didi drois (dReebi, kvireebi) 

ganmavlobaSi nela muSaobs. dasadgenia ra aris amis mizezi: raime 

gauTvaliswinebeli Seferxeba, mniSvnelovani Ddazianebebi Tu qselisadmi 

wayenebuli moTxovnebis gauTvaliswinebeli zrda. 

 gauTvaliswinebeli Seferxebebisa da mniSvnelovani Ddazianebebis 

likvidacia, cxadia, umokles vadaSi unda ganxorcieldes. aq ZiriTadi 

pasuxismgebloba qselis administratorsa da sistemur inJinerzea. 

 rac Seexeba wayenebuli moTxovnebis gazrdas, unda ganxorcieldes 

qselis miznobrivi monitoringi, raTa gamovlindes damatebiTi moTxovnebis 

wyaroebi, iqneba es axali momxmareblebis Semosvla qselSi, Tu arsebuli 

momxmareblebis mier datvirTvebis gazrda. Semdeg daisvas qselis 

gafarToebis sakiTxebi  da moxdes maTi realizeba. 

 dabolos, daskvnis saxiT unda aRiniSnos, rom Tanamedrove 

infotelekomunikaciuri qselebis momsaxureba rTuli da metad 

sapasuxismgeblo saqmea; igi moiTxovs maRalkvalificiuri specialistebis 

arsebobas da am specialistebis mier Tavis saqmianobaSi did Zalisxmevas. 
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