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reziume

Catarebulia ekonomikis amocanebSi menejmentis mecnierebisa zogadad, da kerZod

misi erT erTi ZiriTadi mimarTulebis – rigebis Teoriis praqtikuli gamoyenebis

SesaZleblobaTa analizi. daRupvisa da gamravlebis stoqasturi procesis meTodebiT

miRebulia rigebis mravalarxiani Caketili sistemis efeqtianobis ZiriTadi

maxasiaTeblebi.

sakvanZo sityvebi: menejmentis mecniereba (operaciaTa gamokvleva). rigebis Teoria.

Caketili sistema. daRupvisa da gamravlebis procesi.

1. Sesavali

pirveli msoflio omis dros didi britaneTis SeiaraRebul ZalebSi iyo

calkeuli nayofieri mcdelobebi gamoeyenebinaT maTematikuri meTodebi saomari

operaciebis efeqtiani warmarTvis mizniT. meore msoflio omis dros ki didi

britaneTisa da aSS-s samxedro specialistebi maTematikur meTodebs ukve farTod

iyenebdnen.

swored am faqtebis gavleniT gasuli saukunis 40-50 ian wlebSi Camoyalibda

mecnierebis axali dargi – operaciaTa gamokvleva. amis Semdeg 60-70 ian wlebSi

operaciaTa kvlevis meTodebi masobrivad iqna gamoyenebuli ara marto samxedro

saqmeSi, aramed adamianis saqmianobis TiTqmis yvela dargSi (ekonomika, biznesi,

finansebi da sxv.), gansakuTrebiT organizaciuli sistemebis marTvis (menejmenti)

amocanebis gadasawyvetad. swored amitom gasuli saukunis 80-90 ian wlebSi

gaCnda operaciaTa gamokvlevis sinonimi – menejmentis mecniereba. mas Semdeg

terminebi – operaciaTa gamokvleva da menejmentis mecniereba paralelurad

gamoiyeneba.

amave dros, samxedro operaciebSi maTematikuri meTodebis pirvel

gamoyenebamde, danielma maTematikosma a. erlangma safuZveli Cauyara albaTuri

meTodebis gamoyenebas satelefono sistemebSi, romelic SemdegSi Camoyalibda

rogorc rigebis (masobrivi momsaxurebis) Teoria.

es Teoria menejmentis mecnierebaSi (operaciaTa gamokvleva) tradiciulad

erT-erT ZiriTad mimarTulebad iTvleba. amas adasturebs misi mniSvnelovani

gamoyenebebi sxvadasxva dargebSi [1,2,5]. amave dros, bolo ori aTeuli wlis

ganmavlobaSi rigebis Teoriis gamoyeneba kidev ufro mravalmxrivi gaxda. es

gamowveulia mravali garemoebiT. maT Soris aris marTvis amocanebis garTuleba

Tanamedrove sistemebSi, konkurenciis gaZliereba Tavisufali ekonomikis

pirobebSi, marTvis stoqasturi aspeqtebis ufro srulyofili gacnobiereba da

sxv. [3,5].
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aRniSnuli tipis erT-erTi mniSvnelovani aspeqtia agreTve resursebis

ekonomia, rac nebismieri firmis mTavari sazrunavia: saxeldobr, cnobilia, rom

didi resursebi ixarjeba saqonlisa da momsaxurebis reklamaze, rac gulisxmobs

brZolas klientis mopovebazec.

ganviTarebuli qveynebis eqspertTa SefasebebiT, firmis mier axali klientis

mopovebaze ixarjeba 6-jer meti resursi, vidre arsebuli klientis

SesanarCuneblad. amasTan Tu klienti ukmayofilo datovebs firmas, maSin mis

dabrunebaze ixarjeba 25-jer meti resursi. mraval SemTxvevaSi klientebis

ukmayofileba gamowveulia ara mxolod maTi arakvalificirebuli momsaxurebiT,

aramed droSi gawelili momsaxurebaze lodiniT da TviT momsaxurebaze uaris

TqmiT, ris mizezic SeiZleba iyos momsaxure obieqtebis simcire, momsaxurebis

araracionaluri organizeba an arasrulfasovneba (menejmenti). xSir SemTxvevaSi,

rigebis Teoriis meTodebiT SesaZlebelia aseTi xarvezebis aRmofxvra. Cven qvemoT

ganvixilavT erT-erT aseT SemTxvevas.

1. ZiriTadi nawili

ganvixiloT sistema, romelic Sedgeba n (≥ 1) momsaxurebis arxisagan da i (> n)
ganacxadTa wyarosagan. yoveli wyaro SeiZleba imyofebodes oridan mxolod erT

mdgomareobaSi: aqtiurSi an pasiurSi.  wyaros mier ukanaskneli ganacxadis miwodebis

mTeli drois ganmavlobaSi, wyaro imyofeba pasiur mdgomareobaSi, romelSic mas ar

SeuZlia Semdegi ganacxadis gagzavna. rogorc ki miwodebuli ganacxadi momsaxurebuli

iqneba, wyaro maSinve gadadis aqtiur mdgomareobaSi, romelSic mas SeuZlia Semdegi

SekveTis gagzavna. yoveli wyaro warmoSobs ganacxadTa martiv nakads λ intensivobiT.

yoveli arxi warmoSobs momsaxurebis martiv nakads intensivobiT. rTuli ar aris imis

gageba, rom wyaroebis ricxvi i rom ar aRematebodes arxebis ricxvs n, es migviyvanda

arxebis mniSvnelovanmocdenamde. amitomac vTvliT, rom i > n.
davnomroT sistemis mdgomareoba pasiur mdgomareobaSi myofi wyaroebis raodenobis

mixedviT, an rac igivea, – ganacxadTa raodenobiT, romlebic imyofeba rs-Si (rogorc
rigSi, ise momsaxurebaSi):

– yvela i wyaro aqtiur mdgomareobaSia, yvela n arxi Tavisufalia, rigi ar aris;

– erTi wyaro pasiur mdgomareobaSia, erTi arxi dakavebulia am wyaros mier

mocemuli ganacxadis momsaxurebiT, danarCeni i – 1 wyaro aqtiur mdgomareobaSia, n– 1 arxi

Tavisufalia, rigi ar aris;
– ori wyaro pasiur mdgomareobaSia, ori arxi dakavebulia, i – 2 wyaro aqtiur

mdgomareobaSia, n – 2 arxi Tavisufalia, rigi ar aris;

...
– yvela n wyaro pasiur mdgomareobaSia, yvela n arxi dakavebulia, i – n wyaro

aqtiur mdgomareobaSia, rigi ar aris;

– n + 1 wyaro pasiur mdgomareobaSia, n arxi dakavebulia, erTi SekveTa rigSia,
i – (n + 1) wyaro aqtiur mdgomareobaSia;

...
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– yvela i wyaro pasiur mdgomareobaSia, n arxi dakavebulia, i – n SekveTa rigSia.
ganxiluli rs-s mdgomareobis grafi naCvenebia 1-el naxazze.

nax.1– mdgomareobidan (k = 1,...,i) mdgomareobaSi sistemas gadaiyvans ganacxadTa jamuri

nakadi, rac miiReba aqtiur mdgomareobaSi myofi yvela wyaroebis i – (k – 1) ganacxadTa

nakadebis SekrebiT; amitom – = (i –(k –1)) λ;     k = 1,...,i. (1)

რს mdgomareobidan – ,  k = n+1,...,i mdgomareobaSi gadadis momsaxurebis jamuri

nakadis moqmedebiT, romelic miiReba momsaxurebis n nakadis ajamviT yovel n dakavebul

arxze (mdgomareobaSi , k = n+1,...,i) intensivobiT ,, – = n ;    k = n+1,...,i (2)
sistemas mdgomareobidan – , = 1, … , mdgomareobaSi gadadis momsaxurebis

jamuri nakadis moqmedebiT, romelic miiReba momsaxurebis k nakadebis ajamviT, yovel k
dakavebul arxze mdgomareobaSi,  intensivobiT ; e.i., – = k ;   k = 1,...,n. (3)

rogorc grafidan Cans, sistemaSi mimdinareobs daRupvisa da gamravlebis procesi.es

procesi srulyofilad aris Seswavlili da Cven visargeblebT arsebuli SedegebiT Cveni

sistemis zRvruli albaTobebis sapovnelad. miiReba aseTi gamosaxulebebi:

= 1 + !! ( – )! + !– ⋅ ! ( – )! =
= ! ! ( – )! +!

!! ( – )! =

р = !! ( – )! , = 1, … , ;!– ⋅ ! ( – )! р ,… (5)

= 1! ! ( – )! + ! ( – )! ; (4)
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vTqvaT, NN aris diskretuli SemTxveviTi sidide, romelic warmoadgens

momsaxurebaSi myofi SekveTebis ricxvs, an rac igivea, dakavebuli arxebis ricxvi К.

cxadia, rom am SemTxveviTi sididis ganawilebis kanons eqneba saxe

= К 0 1 ... n – 1 n

P ... – + + +
ganvsazRvravT ra SekveTebis saSualo ricxvs , romelic imyofeba momsaxurebis

qveS, rogorc SemTxveviTi sididis maTematikuri molodins [ ], da Tu gamoviyenoT

normirebis pirobas, aseve (4) da (5)formulebs, miviRebT:= 0 ∙ + 1 ∙ + + ( − 1) +
+ ( + + + ) = + 1 − = + ( − ) =
= − ( − ) = − ( − ) !! ( − )! =
= − ! ( − )! ( − )! . (6)

vinaidan К aris dakavebuli arxebis ricxvi, xolo – yoveli arxiT momsaxurebis

nakadis intensivoba, maSin rs-s absoluturi gamtarunarianoba gamoisaxeba formuliT

A = К (7)

gamosasvleli nakadis intensivoba = = Кμ
vinaidan rs Si Semosuli yoveli ganacxadi momsaxurebuli iqneba, amitom rs s

fardobiTi gamtarunarianoba = 1.
aseTive msjelobiT Cven vipoviT, rom̅ = (1 – )λ = A (8)

sadac ̅ – jamuri Semavali nakadis saSualo intensivobaa, romelic warmoqmnilia

aqtiuri wyaroebis saSualo ricxviT i - . – sistemaSi myofi ganacxadebis saSualo

ricxvia, anu pasiur mdgomareobaSi myofi wyaroebis saSualo ricxvi N . miRebul Sedegebs

mravali praqtikuli gamoyeneba aqvs. sailustraciod ganvixiloT (cxr.1) magaliTi [2].
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cxr.1

I pj jpj (j-n)pj (n-j)pj

0 0,1548 0 - 0.4644

1 0,3090 0.3096 - 0.6192

2 0,2786 0.5572 - 0.2786

3 0,1486 0.4558 - 0

4 0,0693 0.2772 0.0693 -

5 0,0277 0.1385 0.0554 -

6 0,0087 0.0522 0.0261 -

7 0,0018 0.0126 0.0072 -

8 0,0004 0.0032 0.0020 -

9 0,0001 0.0009 0.0006 -

10 0 0 0 -

ჯამი 0,9996 1.7972 0.1606 1.3622

aT avtomats emsaxureba sami operatori. saSualod eqvs saaTSi xuTi avtomati

mtyundeba da yoveli maTganis aRdgenas erTi operatori saSualod andomebs aT wuTs.

ipoveT sistemis maxasiaTeblebi Tu mtyunebebi qmnian umartives nakads, xolo maTi

aRdgenis dro ganawilebulia eqsponenturad.

Amoxsna: gvaqvs Caketili tipis rs. n=3; i=10; =1.2 სთ-1; =6 სთ-1. =/=0,2.

sistemis mdgmoareobaTa albaTobebi gaangariSebuli (3.3.25)-(3.3.27) formulebiT

mocemulia cxrilSi, saidanac Cans, rom drois 15% operatorebi Tavisufalia =0.155.

Tumca es ar gamoricxavs, rom ar iqneba iseTi situacia, rodesac mtyunebuli avtomatebi

iqneba aRdgenis molodinis reJimSi. saSualod aRdgenis molodinSi myofi avtomatebis

raodenoba L=0,16 cxrilis meoTxe svetis jami),xolo mtyunebuli avtomatebis saSualo

raodenoba aRdgenis reJimSi, an aRdgenis molodinis reJimSi aris 1,79 tolia (cxrilis

mesame striqoni). Catarebuli gaTvlebi gviCveneben, rom sami operatori savsebiT

sakmarisia aTi Carxis momsaxurebisaTvis.

1. daskvna

rigebis Caketili sistemis analizuri gamokvleva awydeba ZiriTad sirTuleebs imis

mixedviT, Tu rogoria sistemis sawyisi droiTi maxasiaTeblebi. im SemTxvevaSi, roca es

maxasiaTeblebi eqsponenturad ganawilebuli SemTxveviTi sidideebia, maSin efeqtianad

gamoiyeneba daRupvisa da gamravlebis stoqasturi procesis meTodebi. warmodgenil

statiaSi swored es SemTxvevaa ganxiluli. sxva SemTxvevebSi saWiro xdeba

naxevradmarkovuli procesebis, an markovuli aRdgenis procesebis gamoyeneba, rac

gacilebiT rTul amocanas warmoadgens. es SemTxvevebi momavali kvlevebis sagania.
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CLOSED  QUEUING SYSTEMS  IN PROBLEMS OF ECONOMICS
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Summary
Analysis ofpossibilities for practical applications of managementsciencein general, andin

particularoneof itsmainpart– queuing theory in economicobjectives is conducted. The effectiveness

data ofmulti-line closed queuingsystemis obtained through birth-death stochasticprocess’s methods.

ЗАКНУТЫЕ СИСТЕМЫ ОЧЕРЕДЕЙ В ЗАДАЧАХ ЭКОНОМИКИ

Какубава Р.(И.), Макасарашвили Г., Сихарулидзе Л.

Грузинский  Технический Университет
Резюме

Проведен анализ возможностей практических применений научного менеджмента
(исследования операций) в общем, и в частности одного из его основных направлений –
теории очередей в экономических задачах. Методами стохастического процесса гибели и
размножения получены основные характеристики эффективности замкнутой
многоканальной системи очередей.


