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kavSiris arxis maTematikuri modeli xelisSemSleli  

faqtoris gaTvaliswinebiT 

 

reziume: mocemul statiaSi ganxilulia kavSiris arxi xanmokle mtyunebebiT. 
amasTan mtyuneba aris TviTlikvidurebadi an likvidurebadi mxolod arxis aRdgenis 
Semdeg. 

gamokvleulia kavSiris arxis maTematikuri modeli, rodesac paketis gadacemis, 
mtyunebis mizezebis aRmofxvris da mtyunebebs Soris drois intervalebi ganawilebulia 
nebismieri kanoniT, xolo xelisSemSleli faqtoris xangrZlivobis dro ganawilebulia 
maCvenebliani kanoniT. mimRebma mowyobilobam paketi unda miiRos uSecdomod da 
udanakargod. damaxinjebuli paketis gasasworeblad gamoiyeneba ganmeorebiTi gadacema an 
kavSiris arxis aRdgena. 

dasmuli amocanis gadasawyvetad gansazRrulia albaToba imisa, rom paketi 
gadacemuli iqneba damaxinjebis gareSe gansazRrul droSi ganmeorebiTi gadacemis 
Sedegad. aseve gansazRrulia gadacemis realuri drois maTematikuri lodoni. 

sakvanZo sityvebi: kavSiris arxi, ganawilebis funqcia, momsaxure sistema, moTxovna. 
Sesavali: monacemaTa gadacemis qselebSi ganixileba ori saxis mtyunebebi: 

TandaTanobiTi (parametruli) da uecari. radganac TandaTanobiTi mtyunebebi ZiriTadad 
vlindebian elementebisa da mowyobilobebis eqspluataciis procesSi maTi perioduli kon-
trolis dros, amitom ZiriTad gavlenas monacemTa gadacemis qselis (mgq) saimedoobaze 
axdenen uecari mtyunebebi. monacemTa gadacemis sistemebi ekuTvnian aRdgenad sistemaTa 
klass. mgq-Si mtyunebebis aRmoCenis Semdeg mowyobiloba gadaecema aRdgenaze. aRdgenis 
dro damokidebulia kontrolis sistemaze, momsaxure personalis kvalifikaciaze, 
sarezervo da saTadarigo mowyobilobebis arsebobaze da remontze. 

xangrZlivi mtyunebebi warmoiSobian Zalian iSviaTad, sadenis da sadguris 
mowyobilobebis dazianebis Sedegad da maTTvis damaxasiaTebelia mocemuli magistrali 
yvela arxis mwyobridan gamosvla. saSualo xangrZlivobis mtyunebebi, rogorc wesi, 
warmoiSobian sadguris mowyobilobebis calkeuli kvanZebis dazianebis Sedegad, agreTve 
teqnikuri personalis SecdomiTi moqmedebis Sedegad. yvelaze ufro mravalricxovania 
xanmokle mtyunebebi. umravles SemTxvevaSi (80%) isini  warmoiSobian aparaturis 
dazianebis an momsaxure personalis moqmedebis Sedegad. 20%-s Seadgens xanmokle 
mtyunebebi, romlebic gamowveulia impulsuri SeferxebebiT (xarvezebiT). rogorc wesi, 
xanmokle mtyunebebi TviTlikvidirebadia, Tumca rig SemTxvevebSi maTi aRmofxvrisaTvis 
saWiroa momsaxure personalis Careva. 

statiaSi ganvixilavT xanmokle mtyunebebs: TviTlikvidirebads da likvidirebads 
mxolod aRdgenis Semdeg, e.i. momsaxure personalis Carevis Sedegad. 

qselis saimedoobis analizis dros bunebrivad warmoiSoba programuli da 
aparaturuli saSualebebis algoriTmuli meTodebis damuSavebis amocana, romelic 
uzrunvelyofs saimedo urTierTkavSirs monacemTa gadacemis qselis abonentebs Soris. 
kerZod, aq ismeba amocana ganisazRvros minimaluri raodenoba ganmeorebiTi gadacemebisa, 
romelic saWiroa xarvezebiT gadacemuli paketis gasasworeblad. 

ZiriTadi nawili: ganvixiloT kavSiris arxis Semdegi modeli. vTqvaT, kavSiris 

arxiT gadaecema paketi, romlis drois ganawilebis funqcias aqvs zogadi saxe - )(tF . 

mezobel mtyunebebs Soris drois intervalebi ganawilebulia maCvenebliani kanoniT - 
te α−−1 . gadasacemi informaciis damaxinjebis gamomwvevi xelisSemSleli faqtoris 

xangrZlivobis drois ganawilebis funqcias aqvs zogadi saxe - )(tQ . momsaxure 

personalis mier mtyunebeis mizezis aRmofxvris dro ganawilebulia nebismieri kanoniT - 

)(tG . adresatma (mimRebma mowyobilobam) paketi unda miiRos uSecdomod da udanakargod. 

damaxinjebuli paketis gasasworeblad gamoiyeneba ganmeorebiTi gadacema. 

dasmuli amocanis gadasawyvetad ganvixiloT funqcia  ),( rtΦ  - albaToba imisa, 

rom paketi gadacemuli iqneba damxinjebis gareSe t -ze nakleb droSi, araumetes r  
ganmeorebiTi gadacemis Sedegad. 

)1,(tΦ -is gansasazRvravad SeiZleba SevadginoT Semdegi integraluri 

damokidebuleba: 
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sadac ( ) ( )uFuF −= 1 , ( ) ( )uQuQ −= 1 . 

(3.1.1) gantoleba Sedgenilia Semdegi msjelobebis safuZvelze: 
pirveli Sesakrebi - es aris albaToba imisa, rom paketis gadacema damTavrdeba t -

ze nakleb droSi da am drois ganmavlobaSi ar warmoiSoba xelisSemSleli faqtori. 

( )udF  aris albaToba imisa, rom ξ  momentSi ( )( )tuduuu ,0, ∈+<< ξ  damTavrdeba paketis 

gadacema. 
te α−
 aris albaToba imisa, rom am drois ganmavlobaSi ar warmoiSoba 

xelisSemSleli faqtori. 

meorem Sesakrebi - es aris albaToba imisa, rom paketis gadacema damTavrdeba t -ze 
nakleb droSi ganmeorebiTi gadacemis Sedegad im pirobiT, rom manamde adgili hqonda 

xelisSemSlel faqtors da moxda misi TviTlikvidacia. 
te αα −
 aris albaToba imisa, rom 

ξ  momentSi ( )duuu +<< ξ  warmoiSveba xelisSemSleli faqtori. ( )uF  aris albaToba 

imisa, rom ξ  dromde paketis gadacema ar damTavrdeba. 
( )
( )uF
uFd νν +

 aris pirobiTi 

albaToba imisa, rom η  droSi ( )ννην duu ++<<+  damTavrdeba paketis gadacema im 

pirobiT, rom u  droSi igi ar iyo damTavrebuli. ( )νQ  aris albaToba imisa, rom ν  

droSi ( )( )utu −∈< ,0,νν , moxda xelisSemSleli faqtoris TviTlikvidacia. ( )ν−− utF  

aris albaToba imisa, rom paketis gadacema damaxinjebis gareSe damTavrdeba ν−− ut -ze 
nakleb droSi. 

mesame Sesakrebi meore Sesakrebisagan gansxvavdeba imiT, rom damaxinjebuli 
paketis pirvelad gadacemis Semdeg ganmeorebiTi gadacema xdeba mxolod momsaxure 
personalis mier xelisSemSleli faqtoris likvidaciis Semdeg µ  droSi 

( ) ( )τττµτ dGd −+<< . 

Tu SemoviRebT aRniSvnebs ( ) ( )∫
∞

− Φ=
0

,, dtrters stϕ , ( ) ( )∫
∞

−=
0

tdFesf st
, 

( ) ( )∫
∞

−=
0

tdGesg st
 da (1)-is yvela wevrs gavamravlebT ∫

∞
−

0

dte st
-ze da gadavalT laplasis 

gardaqmnaze, miviRebT: 
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monacemTa gadacemis sistemebSi paketis sigrZe, rogorc wesi, standartizirebulia 
da gansazRvrul orobiTi niSnebis (bitebis) raodenobas Seicavs. amitom mocemuli 

warmadobis arxisTvis is warmoadgens mudmiv sidides ganawilebuls ( ) ( )pτσ 0=tF  kanoniT, 

sadac ( )
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   roca   

   roca   
σ   am SemTxvevisaTvis (2)-is safuZvelze gvaqvs: 
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radganac praqtikaSi ZiriTadad ufro did interess iwvevs ganawilebis funqciis 
ricxviTi maxasiaTeblebi, amitom qvemoT moviyvanT gamosaxulebas maTematikuri lodinis 
gamosaTvlelad. amisTvis (3) gamosaxulebebSi orive mxare gavamravloT s –ze da gadavideT 

zRvarze roca 0=s , Sedegad miviRebT: 
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daskvna: gamokvleulia kavSiris arxis maTematikuri modeli, rodesac paketis 
gadacemis, mtyunebis mizezebis aRmofxvris da mtyunebebs Soris drois intervalebi 
ganawilebulia nebismieri kanoniT, xolo xelisSemSleli faqtoris xangrZlivobis dro 
ganawilebulia maCvenebliani kanoniT. dasmuli amocanis gadasawyvetad gansazRrulia 
albaToba imisa, rom paketi gadacemuli iqneba damaxinjebis gareSe gansazRrul droSi 
ganmeorebiTi gadacemis Sedegad. aseve gansazRrulia gadacemis realuri drois 
maTematikuri lodoni. 
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В. Хочолава, Е. Чикашуа,  Н. Арабули  

 
МАТЕМАТИЧЕСКАЯ МОДЕЛЬ КАНАЛА СВЯЗИ С УЧЕТOМ ПОМЕХ  

Резюме 
 

В данной работе построена математическая модель функционирования каналов передачи 
данных с одним  видом отказа с интенсивностью α . Время проверки достоверности пакета является 
случайной величиной, распределенным по произвольному закону.  После обнаружения ошибки 
производиться ремонт. Время ремонта является случайной величиной, распределенным по 
произвольному закону. В работе определено осуществление выполнения задачи за заданное время а 
также ее математическое ожидание. 

 
 

V. Khocholava, E. Chikashua, N. Arabuli 
 

MATHEMATICAL MODEL OF THE  CHANNEL IN VIEW OF HANDICAPES 
Summary 

 
In the given work is constructed mathematical model of functioning of data links with one kind of 

refusal with intensity α . Time of check of reliability of a package is a random variable, distributed on the 
any law. After detection of a mistake to be made repair. Time of repair is a random variable, distributed on 
the any law.  In work realization of performance of a problem for set time and also its population mean is 
determined. 

 

 


	kavSiris arxis maTematikuri modeli xelisSemSleli faqtoris gaTvaliswinebiT

