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laboratoriuli samuSao #1 

sistema erTi mowyobilobiTa da rigiT 
 

 saparikmaxero salonSi klientebi (erT savarZelze) modian 
18±7 wT-is intervaliT. TiToeuli klientis Tmis SeWris droa 
16±4 wT. parikmaxeri klientebs emsaxureba principiT `pirveli 
movida _ pirvels moemsaxura~.  

SeadgineT GPSS modeli, romelic gansazRvravs rigis 
Sesaxeb statistikur monacemebs 8 saaTiani samuSao dRis 
ganmavlobaSi. drois erTeulia 1 wT. 

modelis programis Sedgenamde gaecaniT 1-el cxrilSi 
mocemul elementebs. 
                                                                      
                                                                      cxrili 1 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
 modelis I segmenti 
 modelis II segmenti 

 
klientebi 
tranzaqt-wammzomi 

mowyobiloba: 
                     JOE 

 
parikmaxeri 

rigi: 
                     JOEQ 

 
rigi klientebis lodinis drois Sesaxeb statistikur 
monacemTa Sesagroveblad  

 

modelis programas aqvs Semdegi saxe:  
 

*                * * * * * * * * * * * * * * * * * * * * * * 
*                                     *    CPSS WORLD SIMULATION    *  
*                                     * * * * * * * * * * * * * * * * * * * * * * 
  
*             MODEL SEGMENT  1 
 
 GENERATE     18, 6 ; klientis mosvla 
 QUEUE        JOEQ ; rigSi Cadgoma 
 SEIZE        JOE ; parikmaxeris dakaveba 
 DEPART        JOEQ ; rigidan wasvla 
 ADVANCE       16,4 ; momsaxurebis dro 
 RELEASE        JOE ; parikmaxeris ganTavisufleba 
 TERMINATE ; saparikmaxerodan wasvla 
 
*             MODEL SEGMENT  2 
 
  GENERATE    480 ; modelirebis dro 
 TERMINATE  1 ; dasasruli 
 
*                                   CONTROL 
 
                    START          1    ; modelis programis Sesrulebaze gaSveba 
          CLEAR     ; gasufTaveba 
 
    ---------------                                           ---------------------------              

          (qula)                                                                                             (xelmowera) 
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laboratoriuli samuSao #2 

momsaxurebis sistemis gafarToeba 
erTi mowyobilobiTa da rigiT 

 
saparikmaxero salonSi erT savarZelze modis ori tipis 

klientebi. pirveli tipis klientebs surT mxolod Tmis SeWra 
da modian 35±10 wT-is intervaliT, xolo meore tipis klientebs 
ki _ Tmis SeWra da gaparsva da modian 60±20 wT-is intervaliT. 
TiToeuli klientis Tmis SeWras sWirdeba 18±7 wT, xolo 
gaparsvas 10±2 wT. parikmaxeri klientebs emsaxureba principiT 
`pirveli movida _ pirvels moemsaxura~.  

SeadgineT GPSS modeli, romelic gansazRvravs rigis 
Sesaxeb statistikur monacemebs 8 saaTiani samuSao dRis 
ganmavlobaSi. drois erTeulia 1 wT. 

 
modelis programis Sedgenamde gaecaniT me-2 cxrilSi 

mocemul elementebs.  
                                                                cxrili 2 

 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
   modelis I segmenti 
   modelis II segmenti 
   modelis III segmenti 

 
klientebi, romelTac surT mxolod Tmis SeWra 
klientebi, romelTac surT Tmis SeWra da gaparsva 
tranzaqt-wammzomi 

mowyobilobebi: 
                       JOE 

 
parikmaxeri 

rigi: 
                     JOEQ 

 
rigi orive tipis klientebis lodinis drois Sesaxeb 
statistikur monacemTa Sesagroveblad  
 

 
 

modelis programas aqvs Semdegi saxe: 
 

*                * * * * * * * * * * * * * * * * * * * * * * 
*                                     *    CPSS WORLD SIMULATION    *  
*                                     * * * * * * * * * * * * * * * * * * * * * * 
  
*       MODEL SEGMENT  1 
 
 GENERATE     35, 10 ; klientis mosvla (surT Tmis SeWra) 
 QUEUE        JOEQ ; rigSi Cadgoma 
 SEIZE        JOE ; parikmaxeris dakaveba 
 DEPART        JOEQ ; rigidan wasvla 
 ADVANCE        18, 7 ; momsaxurebis dro 
 RELEASE         JOE ; parikmaxeris ganTavisufleba 
 TERMINATE ; saparikmaxerodan wasvla 
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*  MODEL SEGMENT   2 
 
 GENERATE     60, 20 ; klientis mosvla (surT Tmis SeWra da 

gaparsva) 
 QUEUE        JOEQ ; rigSi Cadgoma 
 SEIZE        JOE ; parikmaxeris dakaveba 
 DEPART        JOEQ ; rigidan wasvla 
 ADVANCE       18, 7 ; momsaxurebis dro Tmis SeWrisas 
 ADVANCE       10, 2 ; momsaxurebis dro gaparsvisas 
 RELEASE        JOE ; parikmaxeris ganTavisufleba 
 TERMINATE ; saparikmaxerodan wasvla 
  
*  MODEL SEGMENT  3 
 

 GENERATE     480 ; modelirebis dro 
 TERMINATE  1 ; dasasruli 
 
 

*   CONTROL  
  

 START    1                           ; modelis programis Sesrulebaze  gaSveba 
 CLEAR                                 ; gasufTaveba
         

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   --------------                                            ---------------------------              

           (qula)                                                                              (xelmowera) 
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laboratoriuli samuSao #3 

sistemaSi  momsaxurebis  Secvlili   
disciplina  erTi  mowyobilobiTa da rigiT  

 
erT-erT sawarmoSi meqanikosebs danadgarebis gafuWebul 

nawilebs memontaJe ucvlis axali nawilebiT. (amasTan erTad es 
detalebi gacilebiT Zviri Rirs da maTi asortimenti ki sakmaod 
didia imisaTvis, rom TiToeul meqanikoss Tavis yuTSi hqondes 
TiToeuli saxis axali detali). arsebobs ori kategoriis 
detali. I kategoriis detalis mqone meqanikosis mosvlis droebs 
Soris intervali 420±360 wm-ia, xolo II kategoriis detalis ki _ 
360±240 wm.  amasTan erTad I kategoriis detalis momsaxurebas 
sWirdeba 300±90 wm, xolo II kategoriisas ki _ 100±30 wm. rac 
naklebia detalis momsaxurebis droebs Soris intervali, miT 
maRalia prioriteti.  

SeadgineT GPSS modeli, romlis Tanaxmad Semcirdeba rigSi 
myofi orive kategoriis meqanikosebis saSualo ricxvi. amisaTvis 
ki saWiroa jer dakmayofildes is meqanikosi, romelsac 
sWirdeba prioritetuli detali, xolo Semdeg ki _ is meqaniko-
si, romelsac sWirdeba araprioritetuli detali. modelirebis 
procesi grZeldeba 8 sT. drois erTeulia 1 wm. 

 
modelis programis Sedgenamde gaecaniT me-3 cxrilSi 

mocemul elementebs. 
                                                                 cxrili 3 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
 modelis I segmenti 
 modelis II segmenti 
 modelis III segmenti 

 
meqanikosebi, romelTac surT I kategoriis detalebi 
meqanikosebi, romelTac surT II kategoriis detalebi 
tranzaqt-wammzomi 

mowyobilobebi: 
         CLERK 

 
MmemontaJe 

rigi: 
        LINE 

 
rigi orive kategoriis detalebis mqone meqanikosebis 
statistikur monacemTa Sesajameblad  

 

modelis programas aqvs Semdegi saxe: 
 
 

*               * * * * * * * * * * * * * * * * * * * * * * 
*                                    *    CPSS WORLD SIMULATION    *  
*                                    * * * * * * * * * * * * * * * * * * * * * * 
  
* MODEL SEGMENT  1   
           
 GENERATE    420, 360 , , , 1 ; I kategoriis meqanikosis mosvla 
 QUEUE       LINE ; rigSi Cadgoma 
 SEIZE              CLERK ; memontaJis dakaveba 
 DEPART       LINE ; rigidan wasvla 
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 ADVANCE       300, 90 ; memontaJis momsaxurebis dro 
 RELEASE       CLERK ;  memontaJis ganTavisufleba 
 TERMINATE ; sawyobidan wasvla  
 
*           MODEL SEGMENT  2  
 
 GENERATE    360, 240 , , , 2 ; II kategoriis meqanikosis mosvla 
 QUEUE       LINE ; rigSi Cadgoma 
 SEIZE       CLERK ; memontaJis dakaveba 
 DEPART       LINE ; rigidan wasvla 
 ADVANCE      100, 30 ; memontaJis momsaxurebis dro 
 RELEASE       CLERK ;  memontaJis ganTavisufleba 
 TERMINATE ; sawyobidan wasvla 
 
*  MODEL SEGMENT  3 

 
  GENERATE      28800 ; modelirebis dro 
 TERMINATE    1 ; dasasruli 
 
 
*                     CONTROL 
 
                    START        1    ; modelis programis Sesrulebaze gaSveba 
 CLEAR                                  ; gasufTaveba

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

---------------                                            ---------------------------  

(qula)                                                                              (xelmowera) 
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laboratoriuli samuSao #4 

momsaxurebis sistema mowyobilobiT,  
rigiTa da ukukavSiriT  

 
sawarmoSi, sadac mimdinareobs erTi raime saxis detalis 

awyobis xangrZlivi procesi mTavrdeba RumelSi gamowvis mokle 
droiT. am sawarmoSi ramdenime amwyobi iyenebs erT Rumels, 
romelSic drois garkveul momentSi SeiZleba gamoiwvas mxolod 
erTi detali. amwyobs ar SeuZlia axali detalis awyoba iqamde, 
vidre ar daasrulebs wina detalis gamowvas. amasTan erTad, 
detalis awyobas sWirdeba 30±5 wT, xolo gamowvas _ 8±2 wT. 
Rumeli gamoiyeneba principiT `pirveli movida _ pirvels 
moemsaxura~.  

SeadgineT GPSS modeli, romelic TiToeuli qvemoT Camo-
Tvlili SemTxvevisaTvis aRwers detalebis awyoba-gamowvis 
process. modelirebis procesi grZeldeba 40 sT. drois erTe-
ulia 1 wT. 

 
 modelis programis Sedgenamde gaecaniT me-4 cxrilSi 

mocemul elementebs. 
 
                                                                 cxrili 4 

 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
   modelis I segmenti 
   modelis II segmenti 

 
amwyobi 
tranzaqt-wammzomi 

mowyobilobebi: 
                            OVEN 
                            

 
Rumeli 
 

 

modelis programas aqvs Semdegi saxe: 
 

*                * * * * * * * * * * * * * * * * * * * * * * 
*                                     *     CPSS WORLD SIMULATION   *  
*                                     * * * * * * * * * * * * * * * * * * * * * * 
  
* MODEL SEGMENT  1   
 
 GENERATE      , , , 4 ; erTdroulad muSaobs 4 amwyobi 
   BK      ADVANCE       30, 5          ;    intervali Semdegi detalis awyobis  

droebs Soris  
  SEIZE                OVEN  ; Rumelis dakaveba 
 ADVANCE     8, 2           ; intervali Rumelis momsaxurebis 

droebs Soris  
 RELEASE     OVEN  ; Rumelis ganTavisufleba 
 TRANSFER      , BK  ; gadasvla Semdegi detalis awyobaze 

(Tu saWiroa) 
 

 8



*  MODEL SEGMENT  2 
 
  GENERATE    2400  ; modelirebis dro 

    TERMINATE  1     ; dasasruli 
 
 
*                CONTROL 
 
   a)     START           1           ; modelis  programis Sesrulebaze gaSveba
          CLEAR             ; gasufTaveba 
   

   b)  GENERATE    , , , 5               ; erTdroulad muSaobs 5 amwyobi 
          START           1          ;  modelis programis Sesrulebaze gaSveba 

       CLEAR            ; gasufTaveba 
 

   g)     GENERATE     , , , 6              ; erTdroulad muSaobs 6 amwyobi 
          START           1         ; modelis programis Sesrulebaze gaSveba 
          CLEAR           ; gasufTaveba 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     --------------                                             --------------------------              

         (qula)                                                                                (xelmowera) 
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laboratoriuli samuSao #5 

amocana sawarmos marTvis Sesaxeb 
 

trikotaJis fabrikaSi muSaobs (xuTi 8 saaTiani samuSao 
dRis ganmavlobaSi) 50 Sveicariuli dazga-danadgari. drois 
nebismier momentSi nebismieri dazga SeiZleba gamovides 
mwyobridan, romelTa  Secvlac warmoebs rezervis dazgebiT. 
dazianebul dazgebs agzavnian saremonto saamqroSi, sadac maT 
SeakeTeben da abruneben ukan rezervis saxiT. amasTan erTad, 
dazianebuli dazgebi SesakeTeblad modis 7±3 sT-is intervalis 
ganmavlobaSi, xolo dazga dazianebamde muSaobs 157±25 sT-is 
intervalis ganmavlobaSi (orive SemTxvevaSi ganawileba 
TanabaralbaTuria). dazianebuli dazgebis saamqrodan SesakeTeb-
lad waRebisa da ukan dabrunebis dro Zalian mcirea da 
mxedvelobaSi ar miiReba.  

SeadgineT GPSS modeli, romelic Seamcirebs dazianebuli 
dazgebis eqspluataciis (SekeTebis) Rirebulebis sidides. drois 
erTeulia 1 sT. 

SeniSvna: rodesac dazga gamodis mwyobridan tranzaqti 
tovebs NOWON mravalarxian mowyobilobas da saSualebas 
aZlevs sxva sarezervo dazgas daiwyos muSaoba. amis Semdeg 
tranzaqti cdilobs (saWiroebis SemTxvevaSi) MEN (muSebi 
saremonto saamqroSi)  mravalarxian mowyobilobaSi Sesvlas. am 
ukanasknel mowyobilobaSi Sesvlis Semdeg tranzaqti TamaSobs 
saremonto dazgis  rols.  

 
modelis programis Sedgenamde gaecaniT me-5 cxrilSi 

mocemul elementebs. 
 

                                                                 cxrili 5 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
   modelis I segmenti 
   modelis II segmenti 

 
sakeravi dazgebi 
tranzaqt-wammzomi 

mravalarxiani 
mowyobilobebi: 
                             MEN 
                             NOWON 

 
 
muSebi saremonto saamqroSi 
sakeravi dazgebis (manqanebis) maqsimaluri ricxvi (tevadoba 
50), romlebic erTdroulad muSaobs  
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modelis programas aqvs Semdegi saxe: 
 

*                  * * * * * * * * * * * * * * * * * * * * * * 
*                                          *    CPSS WORLD SIMULATION    *  
*                                          * * * * * * * * * * * * * * * * * * * * * * 
 
* mravalarxiani mowyobilobis gansazRvra 
 
   MEN        STORAGE     3       ; 3 sakeravi dazga imyofeba rezervSi 
   NOWON        STORAGE     50                  ; erTdroulad muSaobs 50 sakeravi dazga  
 

*  MODEL SEGMENT 1 
 
 GENERATE  , , , 53      ; erTdroulad muSaobs 53 dazga (50 

sakuTari, 3 rezervis) 
  BK ENTER      NOWON ;  dazgebi CarTulia  
      ADVANCE    157, 25 ; TiToeuli dazgis muSaobis dro 
  LEAVE     NOWON ; dazgebis mwyobridan gamosvla 
 ENTER     MEN ;  muSebi dakavebulia 
 ADVANCE    7, 3 ; dazgebis SekeTebis dro 
 LEAVE     MEN ;  muSebi Tavisufalia 

TRANSFER   , BK ; gadasvla Semdegi dazgis muSaobaze (Tu 
saWiroa) 

 
   

TERMINATE 

*  MODEL SEGMENT 2 
 
  GENERATE    6240 ; modelirebis dro 
    TERMINATE   1      ; dasasruli  
 
 
*                  CONTROL 
 
           START           1  ; modelis programis Sesrulebaze gaSveba 

     CLEAR    ; gasufTaveba 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     ---------------                                             --------------------------              

              (qula)                                                                                (xelmowera) 
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laboratoriuli samuSao #6 

sawarmoo xazis teqnikuri kontrolis sadguri 
 
televizorebi awyobis Semdeg 55±20 wT-is intervaliT miaqvT 

teqnikuri kontrolis sadgurSi sadac imyofeba 2 kontroleri. 
amasTan erTad TiToeul kontrolers Sesamowmeblad sWirdeba 
90±30 wT. gasinjuli televizorebis 85 % vargisia da mas 
fuTaven, xolo wundebuli televizorebi (15 %) miaqvT gamarTvis 
saamqroSi sadac muSaobs erTi xelosani, romelic ucvlis maT 
vertikaluri dayenebis bloks. gamarTvis process sWirdeba 
300±100 wT dro. amis Semdeg teqnikuri kontrolis ganyofilebaSi 
televizori kvlav gadis kontrols (daTvalierebas). modeli-
rebis procesi grZeldeba 8 saaTiani samuSao dRis ganmavlobaSi.  

SeadgineT GPSS modeli, romelic teqnikuri kontolisa da 
gamarTvis adgilebze Seafasebs televizorebis rigis sigrZes. 
drois erTeulia 0, 1 wT. 

 
modelis programis Sedgenamde gaecaniT me-6 cxrilSi 

mocemul elementebs. 
 
                                                                 cxrili 6 

 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
   modelis I segmenti 
   modelis II segmenti 

 
televizorebi 
tranzaqt-wammzomi 

mowyobilobebi: 
             FIXER 

 
muSa gamarTvis saamqroSi 

rigi: 
           AREA1 
           AREA2 

 
teqnikuri kontrolis sadgurSi mosacdeli adgili 
gamarTvis saamqroSi mosacdeli adgili 

mravalarxiani 
mowyobiloba: 
           TEl 

 
 
teqnikuri kontrolis sadgurSi myofi muSebi 

 

modelis programas aqvs Semdegi saxe: 
 

*                  * * * * * * * * * * * * * * * * * * * * * * 
*                                          *    CPSS WORLD SIMULATION    *  
*                                          * * * * * * * * * * * * * * * * * * * * * * 
 
*     STORAGE CAPACITY DEFINITIONS 
 
  TEL STORAGE 2                ; teqnikuri kontrolis adgilze imyofeba 2 muSa 
 
  MODEL SEGMENT  1 
  

   GENERATE     55, 20                 ; televizorebis motanis droebs Soris 
intervali 

  BK QUEUE       AREA1 ; rigi teqnikuri kontrolis adgilze  
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      ENTER        TEL ;  kontrolerebi dakavebulia 
 DEPART         AREA1 ; teqnikuri kontrolis adgilis datoveba 
 ADVANCE       90, 30 ; teqnikuri kontrolis procesi 
 LEAVE        TEL ; kontrolerebi Tavisufalia     
 TRANSFER     . 15 , , FIX           ; gadasvla Semdegi televizoris 

gamarTvaze (Tu saWiroa) 
 TERMINATE  ; mza televizoris SefuTva 
  FIX QUEUE      AREA2 ;  rigi gamarTvis adgilze  
      SEIZE      FIXER ;  xelosani dakavebulia 
 DEPART       AREA2 ; gamarTvis adgilis datoveba 
 ADVANCE     300, 100 ; gamarTvis procesi 
 RELEASE      FIXER ;  xelosani Tavisufalia 
 TRANSFER   , BK         ;  gadasvla kontrolis  
   
*  MODEL SEGMENT  2 
 
 GENERATE     4800 ; modelirebis dro 
    TERMINATE    1    ; dasasruli  
 
 
*                  CONTROL 
 
           START           5,  , 1  ; modelis programis Sesrulebaze gaSveba 

          CLEAR   ; gasufTaveba 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      ---------------                                           --------------------------              

           (qula)                                                                              (xelmowera) 
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laboratoriuli samuSao #7 

momsaxurebis sistema mowyobilobiT, 
rigiTa da ukukavSiriT funqciis gamoyenebiT 

 
erT-erT sawarmoSi, sadac mimdinareobs gansazRvrulis saxis 

detalis awyobis xangrZlivi procesi mTavrdeba RumelSi 
gamowvis mokle procesiT. amasTan erTad, ramdenime amwyobi 
iyenebs erT Rumels, romelSic erTdroulad mxolod erTi 
detalis gamowvaa SesaZlebeli. amwyobs ar SeuZlia daiwyos 
axali detalis gamoCarxva, vidre ar daasrulebs wina detalis 
gamowvas. 

SeadgineT GPSS modeli, romelic gansazRvravs muSebis 
sinqronizebul muSaobas 5 samuSao dRis ganmavlobaSi Rumelis 
gamoyenebisas, romlis drosac adgili ar eqneba muSebis 
mocdenebs. ganvixiloT am amocanis gadawyveta funqciis gamoye-
nebiT. drois erTeulia 1 wT. 

 
modelis programis Sedgenamde gaecaniT me-7 cxrilSi 

mocemul elementebs.        
                                                                 cxrili 7 

 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
   modelis I segmenti 
   modelis II segmenti 

 
amwyobebi 
tranzaqt-wammzomi 

mowyobilobebi: 
            OVEN 

 
Rumeli 

funqciebi: 
           ASSEM 
           GHUMELI 

 
Aawyobis drois ganawilebis funqcia 
Rumelis gamoyenebis drois ganawilebis funqcia 

 

modelis programas aqvs Semdegi saxe: 
 

*                  * * * * * * * * * * * * * * * * * * * * * * 
*                                          *     CPSS WORLD SIMULATION   *  
*                                          * * * * * * * * * * * * * * * * * * * * * * 
 
* FUNCTION DEFINITIONS 
  
          ASSEM FUNCTION RN1, D11 ;awyobis drois ganawilebis funqcia 
    .01, 25 / .04, 26 / .09, 27 / .19, 28 /.37, 29 /.63, 30 /.81,31 /.91, 32 /.96, 3 3/.99, 34 /1, 35/ 

 
       GUMELI FUNCTION RN1, D5 ; Rumelis gamoyenebis drois funqcia 
    .5, 6/.6, 7/.7, 8/.95, 9/1, 10 

 
*  MODEL SEGMENT  1 
  
        GENERATE    , , , 4    ; 4 amwyobis sinqronizebuli muSaoba 
  BK            ADVANCE      FN$ASSEM   ; detalis awyobis  funqcia 
 SEIZE   OVEN ;  Rumeli dakavebulia 
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 ADVANCE      FN$GUMELI ;  Rumelis gamoyenebis funqcia 
 RELEASE   OVEN ;   Rumeli Tavisufalia 
 TRANSFER   , BK         ; gadasvla Semdegi detalis awyobaze  
 
*  MODEL SEGMENT  2 
 
 GENERATE    2400 ; modelirebis dro 
    TERMINATE  1    ; dasasruli  
 
 
*                  CONTROL 
 
a)        START           1  ; modelis programis Sesrulebaze gaSveba 
      CLEAR    ; gasufTaveba 
   
b)       GENERATE       , , , 5  ; 5 amwyobis sinqronizebuli muSaoba 

        START           1  ; modelis programis Sesrulebaze gaSveba 
        CLEAR      ; gasufTaveba 

   
g)       GENERATE       , , , 6  ; 6 amwyobis sinqronizebuli muSaoba 

        START           1  ; modelis programis Sesrulebaze gaSveba 
      CLEAR    ; gasufTaveba 

 
 
 
 
 
 
 
 
 
 
      
 
 
 
 
 
 
 
 
       
 
 
 
 

 
 
 
 

      ---------------                                            --------------------------           

           (qula)                                                                               (xelmowera) 
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laboratoriuli samuSao #8 

puasonis Sesasvleli nakadi da  
mowyobiloba esqsponencialuri ganawilebiT  

 

avtosadgomze mosuli avtomobilebis nakadi moicema 
puasonis ganawilebis saxiT drois saSualo intervaliT 5 wT. 
avtomobilebis recxvis drois saSualo intervali ganawilebu-
lia eqsponencialurad da tolia 4 wT-is. Tu avtosamrecxaoSi 
adgili Tavisufali ar aris, maSin zogierTi klienti tovebs 
avtosamrecxaos da midis sxvagan, zogierTi ki _ dgeba rigSi.  

SeadgineT GPSS modeli, romelic modelirebis Sedegebis 
mixedviT Seafasebs erTi samuSao dRis ganmavlobaSi sistemis 
TiToeuli konfiguraciis SemTxvevaSi momsaxurebis gareSe 
darCenili klientebis ricxvs da klientebis im ricxvs, 
romlebmac gaiares momsaxureba. drois erTeulia 0, 01 wT.  

 
modelis programis Sedgenamde gaecaniT me-8 cxrilSi 

mocemul elementebs. 
 
                                                                 cxrili 8 

 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
   modelis I segmenti 
   modelis II segmenti 

 
klientebi 
tranzaqt-wammzomi 

mowyobiloba: 
                       WASHR 

 
avtosamrecxao 

funqcia: 
                      XPDIS 

 
A0-dan 1 intervalSi eqsponencialurad ganawilebuli SemTxve-
viTi ricxvebis gaTamaSebis funqcia  

mravalarxiani   
mowyobiloba:     

                    SPACE 

 
 
avtosamrecxaoSi samodelo adgilebis ricxvi 

 
 

modelis programas aqvs Semdegi saxe: 
 

*                  * * * * * * * * * * * * * * * * * * * * * * 
*                                          *    CPSS WORLD SIMULATION    *  
*                                          * * * * * * * * * * * * * * * * * * * * * * 
 
*   FUNCTION DEFINITIONS 

 
       XPDIS FUNCTION  RN1,C24      ;eqsponencialuri ganawilebis funqcia 
  0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
  .7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
  .94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6/.995,5.3 
  .998,6.2/.999,7/.9998,8 
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*             STORAGE CAPACITY DEFINITIONS 
  SPACE STORAGE 1                                    ;erTi sadgomis SemTxvevaSi 
 
*                       MODEL SEGMENT  1  
 

           GENERATE     500,FN$XPDIS                  ; avtomobilebis mosvla 
avtosadgomze  

           TRANSFER      BOTH, ,BYBYE                ; wasvla, Tu avtogasarexc 
sadgomze ar aris 
Tavisufali adgili  

           ENTER              SPACE             ; avtosadgomze rigSi Cadgoma 
           SEIZE               WASHR   ; avtosamrecxaos dakaveba 
           LEAVE    SPACE       ; avtomobilebis rigidan wasvla 
           ADVANCE        400, FN$XPDIS      ; avtomobilis recxvis dro 
           RELEASE    WASHR       ;avtosamrecxaos ganTavisufleba 

  BYBYE       TERMINATE          ; avtosamrecxaos datoveba 
  
*    MODEL SEGMENT  2 
 

              GENERATE      48000                       ;  modelirebis dro 
              TERMINATE    1    ;   dasasruli 

 
 

*    CONTROL 
 

  a)  START              1                    ; modelis programis Serulebaze gaSveba 
           CLEAR                          ; gasufTaveba 

 
 b) SPACE STORAGE     2              ; ori sadgomis SemTxvevaSi 
                       START                1                   ; modelis programis Serulebaze gaSveba 
                       CLEAR    ; gasufTaveba 
 
 g) SPACE STORAGE     3              ; sami sadgomis SemTxvevaSi 
                        START               1                   ; modelis programis Serulebaze gaSveba 
  CLEAR    ; gasufTaveba 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      ---------------                                            --------------------------        

           (qula)                                                                               (xelmowera) 
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laboratoriuli samuSao #9 

sistemaSi momsaxurebis Secvlili disciplina 
erTi mowyobilobiTa da rigiT funqciis gamoyenebiT 

 
erT-erT sawarmoSi memontaJe meqanikosebs danadgarebis 

gafuWebul nawilebs ucvlis axali nawilebiT. arsebobs ori 
kategoriis detali. orive kategoriis detalis saWiroebis 
SemTxvevaSi meqanikosebis mosvlis droebs Soris intervali 
ganawilebulia funqciis saxiT. amasTan erTad, II kategoriis 
detalis momsaxurebas sWirdeba gacilebiT naklebi dro, vidre I 
kategoriis detalis momsaxurebas. rac naklebia detalis 
momsaxurebis droebs Soris intervali, miT maRalia prioriteti. 

SeadgineT GPSS modeli EerTi samuSao dRis ganmavlobaSi 
(drois erTeulia 1 wm):  

a) romlis Tanaxmad Semcirdeba rigSi myofi orive 
kategoriis meqanikosis saSualo ricxvi; 

    b) ramdenjer Semcirdeba rigis sigrZe prioritetuli 
momsaxurebis dros? 

   
modelis programis Sedgenamde gaecaniT me-9 cxrilSi 

mocemul elementebs. 
 
                                                               cxrili 9 

 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
   modelis I segmenti 
   modelis II segmenti 

 
meqanikosebi 
tranzaqt-wammzomi 

mowyobiloba: 
                CLERK 

 
memontaJe 

funqciebi: 
               MEXANIK1 
               MEXANIK2 
               STIME1 
         
              STIME2 

 
AMI kategoriis meqanikosis drois ganawilebis funqcia 
AMII kategoriis meqanikosis drois ganawilebis funqcia 
  I kategoriis detalis momsaxurebis drois ganawilebis 
funqcia 
  II kategoriis detalis momsaxurebis drois ganawilebis 
funqcia 
 

 
 

modelis programas aqvs Semdegi saxe: 
 

*                  * * * * * * * * * * * * * * * * * * * * * * 
*                                          *    CPSS WORLD SIMULATION   *  
*                                          * * * * * * * * * * * * * * * * * * * * * * 
 
 RMULT 511,  39, 7,  663 ; I samuSao dRe (prioritetuli da 

araprioritetuli momsaxurebis dros) 
 
 
 

 18



*             FUNCTION DEFINITIONS 
 
    MEXANIK1      FUNCTION RN1, C2      ; I kategoriis meqnikosis mosvlis drois    
  0,  60 / 1, 781                                                      ganawilebis funqcia 

 
  MEXANIK2       FUNCTION RN3, C2       ; II kategoriis meqnikosis mosvlis drois  
0, 120 / 1, 601                           ganawilebis funqcia 
 
   STIME1            FUNCTION  RN2, C2      ; I kategoriis detalis servisis drois   
0, 210/1, 391                                                         ganawilebis funqcia 
  
   STIME2            FUNCTION  RN4, C2      ; II kategoriis detalis servisis drois   
0, 70/1, 131                                                           ganawilebis funqcia 
   
   
*  MODEL SEGMENT  1 
  
        GENERATE       FN$MEXANIK1       ; I kategoriis meqanikosebis mosvlis 

drois       ganawilebis funqcia 
       QUEUE                LINE                        ;  meqanikosis rigSi Cadgoma 
   SEIZE                   CLERK ;  memontaJe dakavebulia 
    DEPART              LINE                            ; meqanikosis rigidan wasvla 
       ADVANCE           FN$STIME1      ; I kategoriis detalis momsaxurebis 

drois ganawilebis funqcia 
        RELEASE           CLERK ;  memontaJe Tavisufalia 
   TERMINATE               ; sawyobis datoveba 
   
*  MODEL SEGMENT  2 
 
       GENERATE        FN$MEXANIK2        ;  II kategoriis meqanikosebis mosvlis 

drois ganawilebis funqcia 
       QUEUE               LINE                                ;  meqanikosis rigSi Cadgoma 
   SEIZE                  CLERK ;  memontaJe dakavebulia 
   DEPART               LINE                           ;  meqanikosis rigidan wasvla 
      ADVANCE           FN$STIME2      ;  II kategoriis detalis momsaxurebis 

drois ganawilebis funqcia 
      RELEASE            CLERK ;  memontaJe Tavisufalia 
  TERMINATE               ; sawyobis datoveba 
 
*                   MODEL SEGMENT  3 
 
  GENERATE  28800 ; modelirebis dro 
  TERMINATE   1         ; dasasruli  
 

 
 
 
*  CONTROL AND BLOCK OPERAND 
 

I. araprioritetuli momsaxurebis dros  
 

 a)       START  1              ; modelis programis Sesrulebaze gaSveba 
      CLEAR    ; gasufTaveba 
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 b)      RMULT 741, 211, 483, 659 ; II dRe 

     START 1   ; modelis programis Sesrulebaze gaSveba 
     CLEAR    ; gasufTaveba 

  
g)      RMULT 111, 157, 539, 211  ; III dRe 

    START 1   ; modelis programis Sesrulebaze gaSveba 
      CLEAR     ; gasufTaveba 
 

  . . . 
   

k)     RMULT 41, 157, 539, 211 ; X dRe 
    START 1   ; modelis programis Sesrulebaze gaSveba 

     CLEAR    ; gasufTaveba 
 
 

II. prioritetuli momsaxurebis dros  
 

GENERATE       FN$MEXANIK1 , , , , 1         ; I kategoriis meqanikosebis 
mosvlis drois ganawilebis 
funqcia prioritetuli 
momsaxurebis dros 

GENERATE    FN$MEXANIK1 , , , , 2     ; II kategoriis meqanikosebis 
mosvlis  drois ganawilebis 
funqcia priori-tetuli 
momsaxurebis dros 

             
  a) START 1              ; modelis programis Sesrulebaze gaSveba 

RMULT 741, 211, 483, 659 ; II dRe 
CLEAR    ; gasufTaveba 

     
  b)   START 1   ; modelis programis Sesrulebaze gaSveba 

RMULT 111, 157, 539, 211 ; III dRe 
CLEAR    ; gasufTaveba  
       . . . 
     

  k)    START 1   ; modelis programis Sesrulebaze gaSveba 
  RMULT 41, 527, 9, 55  ; X dRe 
 CLEAR    ; gasufTaveba  

 
     
 
 
 
 
 
 
 
 
 
 
 

---------------                                            ---------------------------             

             (qula)                                                                                (xelmowera) 
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laboratoriuli samuSao #10 

rigis sigrZis gavlena  
momsaxurebis saSualo intensiurobaze  

 

1 saaTis ganmavlobaSi masobrivi momsaxurebis erTarxian 
sistemaSi puasonis eqsponencialuri ganawilebis saxiT Semosu-
li nakadis intensiurobis saSualo mniSvneloba tolia 12-is. 
amasTan erTad, momsaxurebis saSualo dro damokidebulia rigis 
sigrZeze.  

SeadgineT GPSS modeli, romelic Seafasebs momsaxurebis 
faqtiur saSualo dros. agreTve, Semavali nakadis intensi-
urobis gazriT erTi saaTis ganmavlobaSi xom ar gaizarda 
rigis sigrZe? drois erTeulia 1 wm. 

 
modelis programis Sedgenamde gaecaniT me-10 cxrilSi moce-

mul elementebs. 
 
                                                               cxrili 10 

 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
   modelis I segmenti 
   modelis II segmenti 

 
klientebi 
tranzaqt-wammzomi 

 mowyobiloba: 

                       SURVR 
 
MOMmomsaxure mowyobiloba 

 funqciebi: 

           MEAN 
 
                    XPDIS 
 

 
funqcia, romelic rigis sigrZeze damokidebulebiT gansazRvravs 
momsaxurebis saSualo dros  
0-dan 1 intervalSi eqsponencialurad ganawilebuli SemTxveviTi 
ricxvebis gaTamaSebis funqcia  

 rigi:   

          WAIT 
 
rigis registratori, romelic mowyobilobasTan gvaZlevs rigis sigrZes  

 

modelis programas aqvs Semdegi saxe: 
 

*                  * * * * * * * * * * * * * * * * * * * * * * 
*                                          *    CPSS WORLD SIMULATION   *  
*                                          * * * * * * * * * * * * * * * * * * * * * * 
 
*       FUNCTION DEFINITIONS 
 
       MEAN             FUNCTION Q$WAIT, D4 
     0, 330 / 2, 300 /  5, 270 / 6, 240 

 
       XPDIS FUNCTION  RN1,C24       ; eqsponencialuri ganawilebis funqcia 
  0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
 .7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
 .94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6/.995,5.3 
 .998,6.2/.999,7/.9998,8 
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*   MODEL SEGMENT  1 

 
GENERATE       300, FN$XPDIS                  ; moTxovnebis Semosvla 
QUEUE      WAIT                         ;  rigSi Cadgoma 

     SEIZE                  SURVR                                ;  mowyobilobis dakaveba 
      DEPART             WAIT                                   ; rigidan wasvla 
            ADVANCE         FN$MEAN, FN$XPDIS      ; momsaxurebis dro  
            RELEASE           SUVRV  ;  mowyobilobis ganTavisufleba 
     TERMINATE                   ; moTxovnis adgilis datoveba 
   
*  MODEL SEGMENT  2 
 
     GENERATE  3600  ; modelirebis dro 
 TERMINATE    1             ; dasasruli  
 
 
*   CONTROL  
 
  a)       START 100   ; modelis programis Sesrulebaze gaSveba 
              CLEAR    ;  gasufTaveba  
 
  b)       START 200        ; modelis programis Sesrulebaze gaSveba 

CLEAR    ;  gasufTaveba    
 
  g)       START 300        ; modelis programis Sesrulebaze gaSveba 
       CLEAR    ; gasufTaveba 
   
  d)      START 400        ; modelis programis Sesrulebaze gaSveba 
       CLEAR    ; gasufTaveba 
   
  e)      START 500        ; modelis programis Sesrulebaze gaSveba 
              CLEAR    ; gasufTaveba 

 
SeniSvna: 100-dan 500-mde momsaxurebis dros START brZanebiT moxdeba 

statistikur monacemTa dabeWdva, rac modelirebis procesSi momsaxurebis 
saSualo drois dakvirvebis saSualebas mogvcems. 

 
 
 
 
 
 
 
 
 
 
 
 

 
      ---------------                                           ---------------------------              

           (qula)                                                                             (xelmowera) 
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laboratoriuli samuSao #11 

marketis muSaobis modeli 
 

marketi Sedgeba 3 seqciisagan, romlis mTavar gasasvlelSic 
dgas erTi salaro aparati. marketSi myidvelebi Semodian 
yoveli 75 wm-is intervaliT. aRniSnuli Semosvla mocemulia 
puasonis ganawilebis saxiT. marketSi Sesvlis dros TiToeuli 
myidveli sargeblobs kalaTiT, romelSic awyobs misTvis saWiro 
sasursaTo produqts. amisaTvis ki, mas SesaZloa dasWirdes 
samive seqciis Semovla. TiToeul seqciaSi  SeZenili yoveli 
saxis sasursaTo produqtis raodenoba da SeZenis zusti dro 
ganawilebulia TanabaralbaTurad. Sesabamisi informacia 
mocemulia 11.1 cxrilis saxiT. 

 
                                                               cxrili 11.1 
 

seqcia SenaZenis albaToba seqciis Semovla, wm 

seqciaSi SeZenili 
sasursaTo 
produqciis 

raodenoba, kg/c 

1 
 

0,75 
 

 

120±60 
 

 

3±1 
 

2 0,55 150±30 4±1 

3 0,82 120±45 5±1 

 

sasursaTo produqciis ASeZenis Semdeg TiToeuli myidveli 
dgeba rigSi salarosTan. Tavisi rigis momlodine myidvels 

SeuZlia damatebiT 2±1 kg/c saxis axali sasursaTo produqtis 
(saqonlis) SeZena. salarosTan klientis momsaxurebis dro mis 
mier SeZenili sasursaTo produqciis raodenobis pirdapir-
proporciulia. erTi saxis sasursaTo produqciis SesaZenad 
salarosTan ixarjeba 3 wm. dro. SeZenili produqtis 
eqvivalenturi Tanxis gadaxdis Semdeg myidveli tovebs markets.  

 SeadgineT GPSS modeli, romelic 8 saTiani samuSao dRis 
ganmavlobaSi gansazRvravs molaris datvirTulobis da salaro-
sTan rigis momlodine myidvelebis rigis sigrZes. amasTan, 
gansazRvreT marketSi arsebuli kalaTebis maqsimaluri raode-
noba, romlebic erTdroulad imyofeba myidvelebTan 
(igulisxmeba, rom kalaTebis raodenoba SeuzRudavia). drois 
erTeulia 1 wm. 

 
modelis programis Sedgenamde gaecaniT 11.2 cxrilSi 

mocemul elementebs. 
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                                                              cxrili 11.2 
 

GPSS-is 
elementebi 

i n t e r p r e t a c i a 

tranzaqtebi: 
   modelis I 
segmenti 
   modelis II 
segmenti 

 

klientebi. P1 SeZenili sursaTis raodenoba 
tranzaqt-wammzomi 

 mowyobiloba: 

                  GIRL 
 

molare 

 funqciebi: 

          SUR1, SUR2, 
                 SUR3 
                 
                 DAMAT 

             
         KLIENTI 
                   
 
               XPDIS 
 

 
funqciebi, romelic gansazRvravs SeZenili sursaTis raodenobas I, II da III 
seqciebSi Sesabamisad 
 
damatebiT SeZenili sursaTis ganawilebis funqcia 
 
funqcia, romelic gansazRvravs molaresTan TiToeuli klientis 
momsaxurebis drois damokidebulebas SeZenili sursaTis ricxvTan 
 
0-dan 1 intervalSi eqsponencialurad ganawilebuli SemTxveviTi ricxvebis 
gaTamaSebis funqcia 

 rigi:   

         GIRL 
 
salarosTan arsebuli rigi 

mravalarxiani 
mowyobiloba: 

                CARTS 

 
 
kalaTebis gamoyenebis modelireba 

 

modelis programas aqvs Semdegi saxe: 
 

*                  * * * * * * * * * * * * * * * * * * * * * * 
*                                          *    CPSS WORLD SIMULATION    *  
*                                          * * * * * * * * * * * * * * * * * * * * * * 
 
*    FUNCTION DEFINITIONS 
 
 SUR1                FUNCTION   RN1, C2 
0, 2/1, 5 
  SUR2                FUNCTION   RN1, C2 
0, 3/1, 6 
  SUR3                FUNCTION   RN1, C2 
0, 4/1, 7 
  DAMAT           FUNCTION      P1, C2 
0, 1/1, 4 
 KLIENTI          FUNCTION   RN1, C2 
1, 3/18, 54 
   
   XPDIS FUNCTION  RN1,C24   ; eqsponencialuri   ganawilebis funqcia 
0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
.7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
.94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6/.995,5.3 
.998,6.2/.999,7/.9998,8 
 
*       STORAGE CAPACITY DEFINITIONS 
   GARTS   STORAGE 3   ;sami seqciis SemTxvevaSi 
 
*   MODEL SEGMENT  1 
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           GENERATE       75, FN$XPDIS                 ; klientebis Semosvla 
           ENTER               GARTS                             ; kalaTebis dakaveba 
           TRANSFER        .25, ,TRY2                       ; gadasvla II seqciaSi 
           ADVANCE         120, 60                               ; I seqciaSi momsaxurebis dro 
           ASSIGN              1, FN$SUR1                      ;  I seqciaSi SeZenili sursaTis 

raodenoba 
  TRY2          TRANSFER       . 45, ,TRY3                       ; gadasvla III seqciaSi 

          ADVANCE         150, 30                                ; II seqciaSi momsaxurebis dro 
          ASSIGN              1+, FN$SUR2                    ; II seqciaSi SeZenili 

sursaTis raodenoba 
  TRY3          TRANSFER        . 18, OUT                         ; gadasvla rigSi Casadgomad  

          ADVANCE          120, 45                               ; III seqciaSi momsaxurebis 
dro 

          ASSIGN               1+, FN$SUR3                   ; III seqciaSi SeZenili 
sursaTis raodenoba 

  OUT           QUEUE     GIRL                                ;  rigSi Cadgoma 
          ASSIGN               1+, FN$DAMAT              ; damatebiT SeZenili sursaTis 

raodenoba 
         SEIZE                 GIRL               ;  mowyobilobis dakaveba 
           DEPART            GIRL                                  ; rigidan wasvla 
                      ADVANCE         FN$KLIENTI                   ; TiToeuli klientis 

momsaxurebis dro  
                        RELEASE         GIRL                  ;  mowyobilobis ganTavisufleba 

            LEAVE              CARTS                              ;  kalaTebis datoveba 
          TERMINATE          ; marketis datoveba 
   
*             MODEL SEGMENT  2 
 
         GENERATE        28800     ; modelirebis dro 
     TERMINATE     1            ; dasasruli  
 
 
*   CONTROL  
 

         START         1                         ; modelis programis Sesrulebaze gaSveba 
         CLEAR             ; gasufTaveba 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      ---------------                                            --------------------------              

           (qula)                                                                                (xelmowera) 
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laboratoriuli samuSao #12 

bankSi momsaxurebis sistemebis  
alternatiuli variantebis Sedareba erTi saerTo rigiT 

 

bankSi klientebis Semosvla aRiwereba puasonis ganawilebis 
saxiT drois saSualo intervaliT 200 sT. mTeli samuSao dRis 
ganmavlobaSi Riaa rva molaris fanjara. TiToeul molaresTan 
dgas rigi. klientis bankSi Semosvlis dros Tu romelime 
molare Tavisufalia, maSin klienti miemarTeba Tavisufali 
molarisaken. im SemTxvevaSi ki, rodesac yvela molare 
dakavebulia klienti dgeba saerTo rigSi. momsaxureba 
ganxorcieldeba principiT ~pirveli movida _ pirveli 
momsaxurda”. momsaxurebis dasrulebis Semdeg klienti tovebs 
banks. salarosTan momsaxurebis ganxorcieleba SesaZlebelia 
xuTi sxvadasxva saxiT. TiToeuli saxis momsaxurebis dro 
ganawile-bulia eqsponencialurad. amasTan erTad, TiToeuli 
klientis momsaxureba bankSi erTi vizitis SemTxvevaSi ar 
saWiroebs erTi saxis momsaxurebaze mets. 

bankis mmarTvelma SeniSna, rom bankSi Zalze didi rigebia. 
mas surs axali molaris damatebis gareSe Semcirdes klientebis 
lodinis dro. mmarTvelis brZanebiT SemoiRes e.w. `swrafi rigi~, 
romlis Tanaxmad bankSi Semosuli klienti dgeba saerTo rigSi. 
rodesac romelime molare ganTavisufldeba, klienti, romelic 
rigSi pirveli dgas midis fanjarasTan, sadac imyofeba 
Tavisufali molare. sistemis e.w. `swrafi rigis~ SemTxvevaSi 
unda Semcirdes lodinis dro im SemTxvevasTan SedarebiT, 
rodesac TiToeul fanjarasTan rigi nel-nela miiwevda win.  

SeadgineT GPSS  modeli xuTi xuTsaaTiani samuSao dRis 
ganmavlobaSi, romelic e.w. `swrafi rigis~ SemTxvevaSi mogvcems 
informacias bankSi rigisa da klientebis lodinis saSualo 
drois Sesaxeb. im SemTxvevaSi, rodesac adgili aqvs 
erTdroulad or movlenas _ `klientis Semosvla~ da `momsaxu-
rebis dasruleba~, maSin prioriteti eniWeba ukanasknels. drois 
erTulia 0, 1 wm. 

 
modelis programis Sedgenamde gaecaniT me-12 cxrilSi 

mocemul elementebs. 
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                                                                 cxrili 12 
 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
   modelis I segmenti 
   modelis II segmenti 

 
klientebi. P1 klientis momsaxurebis dro 
tranzaqt-wammzomi 

 funqciebi: 
                    XPDIS 
                
                    MEAN 
 
                   

 
saSualos erTeuli mniSvnelobiT aRwers eqsponencialur 
ganawilebas  
aRwers sxvadasxva tipis sabanko operaciaTa Sesrulebis 
saSualo dros 

 rigebi:   
                  ONE 

aRwers bankSi saerTo rigs da mis mixedviT agrovebs 
statistikur monacemebs 

mravalarxiani mowyobi-
lobebi:    MOLARE 

 
bankis 8 molare 

 
modelis programas aqvs Semdegi saxe: 
 

*                  * * * * * * * * * * * * * * * * * * * * * * 
*                                        *    CPSS WORLD SIMULATION    *  
*                       * * * * * * * * * * * * * * * * * * * * * * 
 
*            FUNCTION DEFINITIONS 
 
        XPDIS FUNCTION       RN1,C24   ; eqsponencialuri ganawilebis funqcia 
  0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
 .7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
 .94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6/.995,5.3 
 .998,6.2/.999,7/.9998,8 
 
     MEAN   FUNCTION           RN1,C24           ; servisis drois ganawilebis funqcia 
 
       .1, 450/ .29, 750/ .61, 1000/ .85, 1500/ 1, 3000 
 
*             STORAGE   CAPACITY DEFINITIONS 
   MOLARE   STORAGE  8   ; erTdroulad muSaobs 8 molare 
  
*                 MODEL  SEGMENT  1  
 
          GENERATE 180, FNXPDIS, , , , 1 ; klientebis Semosvla 
          ASSIGN             1, FN$MEAN, XPDIS     ; P1 = servisis erTnairi dro 
          QUEUE             ONE   ; rigSi Cadgoma 
          ENTER  MOLARE  ; Tavisufali molaris dakaveba 
          DEPART ONE   ; rigis datoveba 
          ADVANCE P1              ; operaciis Sesrulebis dro 
          LEAVE             MOLARE  ; molaris ganTavisufleba 
          TERMINATE    ; bankis datoveba 

    
*     MODEL  SEGMENT  2     
        
                      GENERATE   180000   ; modelirebis dro 
           TERMINATE 1   ; dasasruli 
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*                              CONTROL  
 
    a)                          START    1      ; modelis programis Sesrulebaze gaSveba 
                          CLEAR           ; gasufTaveba 
 
    b)  MOLARE       STORAGE  7           ; erTdroulad muSaobs 7 molare 
                                  START    1      ; modelis programis Sesrulebaze gaSveba 

          CLEAR           ; gasufTaveba 
 

   g)  MOLARE    STORAGE   9           ; erTdroulad muSaobs 9 molare 
                                 START    1      ; modelis programis Sesrulebaze gaSveba 

          CLEAR            ; gasufTaveba 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     ---------------                                             --------------------------               

(qula)                                                                                (xelmowera) 

 28



laboratoriuli samuSao #13 

bankSi momsaxurebis sistemebis alternatiuli 
variantebis Sedareba SELECT blokis gamoyenebiT   

 

bankSi klientebis Semosvla aRiwereba puasonis ganawilebis 
saxiT drois saSualo intervaliT 200 sT. mTeli samuSao dRis 
ganmavlobaSi Riaa rva molaris fanjara. TiToeul molaresTan 
dgas rigi. klientis bankSi Semosvlis dros Tu romelime 
molare Tavisufalia, maSin klienti miemarTeba Tavisufali 
molarisaken. im SemTxvevaSi ki, rodesac yvela molare 
dakavebulia klienti dgeba saerTo rigSi da imis mixedviT, Tu 
romel salarosTan dgas yvelaze umoklesi rigi gadainacvlebs 
im rigSi. momsaxureba ganxorcieldeba principiT ~pirveli 
movida _ pirveli momsaxurda”. momsaxurebis dasrulebis Semdeg 
klienti tovebs banks. 

salarosTan momsaxurebis ganxorcieleba SesaZlebelia xuTi 
sxvadasxva saxiT. TiToeuli saxis momsaxurebis dro ganawile-
bulia eqsponencialurad. amasTan erTad, TiToeuli klientis 
momsaxureba bankSi erTi vizitis SemTxvevaSi ar saWiroebs erTi 
saxis momsaxurebaze mets. 

SeadgineT GPSS  modeli xuTi xuTsaaTiani samuSao dRis 
ganmavlobaSi, romelic mogvcems informacias bankSi rigisa da 
klientebis lodinis saSualo drois Sesaxeb im SemTxvevisaTvis, 
rodesac TiToeul salarosTan dgas sxvadasxva sigrZis mqone 
rigi. im SemTxvevaSi, rodesac adgili aqvs erTdroulad or 
movlenas _ `klientis Semosvla~ da `momsaxurebis dasru-leba~, 
maSin prioriteti eniWeba ukanasknels. drois erTulia 0, 1 wm. 
 

modelis programis Sedgenamde gaecaniT me13 cxrilSi 
mocemul elementebs. 

                                                                 cxrili 13 
 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
   modelis I segmenti 
   modelis II segmenti 

 
klientebi; P1 -klientis momsaxurebis dro 
            P2 - rigis nomeri, romelSic dgeba klienti da  

molaris nomeri  
                            
 

 xelsawyoebi: 
         1, 2, 3, 4, 5, 6, 7 da 8 
         
                   
 

 
bankis rva molare 
 

 rigebi:   
      1, 2, 3, 4, 5, 6, 7 da 8 

 
10 

aRweren salarosTan mdgar rigebs da maTi mixedviT 
agroveben statistikur monacemebs 
 
aRwers saerTo rigs bankSi yvela rigis mixedviT 
agregirebuli statistikuri monacemebis Sesagroveblad  
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modelis programas aqvs Semdegi saxe: 
 

*                  * * * * * * * * * * * * * * * * * * * * * * 
*                                          *    CPSS WORLD SIMULATION   *  
*                         * * * * * * * * * * * * * * * * * * * * * * 
 
*        FUNCTION DEFINITIONS 
 
     XPDIS   FUNCTION       RN1, C24     ; eqsponencialuri ganawilebis funqcia 
 0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
 .7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
 .94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6/.995,5.3 
 .998,6.2/.999,7/.9998,8 
 
     MEAN   FUNCTION      RN1, C24              ; servisis drois ganawilebis funqcia 
  . 1, 450 / .29, 750 / .61, 1000 / .85, 1500 / 1, 3000 
 
 *                 MODEL  SEGMENT  1  
 
        GENERATE 180, FNXPDIS, , , 2     ; klientebis Semosvla 

        ASSIGN             1, FN$NEAN, XPDIS    ; P1 = momsaxurebis Tanabari dro 
          PRIORITY         1                                       ; momsaxurebis  damTavrebas  

mivaniWoT  ufro maRali 
prioriteti 

        SELECT   E 2, 1, 8, 0, F, QUEUP      ; Tavisufalia molare? 
 LINE        QUEUE              P2                                      ; sxvadasxva rigis monacemebis 

koreqtireba 
                   QUEUE              10                                      ; agregirebuli rigis monacemebis 

koreqtireba 
                   SEIZE  P2        ; molaris dakaveba 
                   DEPART            10                                      ; agregirebuli rigis monacemebis 

koreqtireba 
                  DEPART              P2                                    ; sxvadasxva rigis monacemebis 

koreqtireba 
        ADVANCE       P1        ; operaciis Sesrulebis dro 
        RELEASE P2        ; molaris ganTavisufleba 
        TERMINATE         ; bankis datoveba 
 QUEUP    SELECT MIN 2, 1, 8, , Q       ; P2 = umoklesi rigis nomeri 
        TRANSFER , LINE        ; rigSi Cadgoma 
                 
 *                      MODEL  SEGMENT   2 
    

            GENERATE 180000       ; generirebis dro 
        TERMINATE 1                                       ; dasasruli 

       
    *                 CONTROL  

            START       1                           ; modelis programis Sesrulebaze gaSveba 
              CLEAR             ; gasufTaveba 
 
 
 
     ---------------                                           ---------------------------              

            (qula)                                                                              (xelmowera) 
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laboratoriuli samuSao #14 

marketis muSaobis modeli cxrilis gamoyenebiT 
 

ganvixiloT marketis muSaobis modeli (ixileT laborato-
riuli samuSao #11).  

am SemTxvevaSi unda SevafasoT marketSi Semosuli 
klientebis drois ganawilebis intervalebi. amisaTvis ki 
saWiroa, rom wina models davumatoT cxrilis gansazRvris 
brZaneba. cxrilis saxelia TIME, xolo A operandi moicema  M1 
atributiT. agreTve davumatoT TABULATE bloki, romelic 
moTavsdeba LEAVE CARTS da TERMINATE blokebs Soris. mas 
Semdeg rac TiToeuli klienti gaivlis TABULATE bloks misi 
rezidentuli dro, anu marketSi misi yofnis dro moicema TIME 
cxrilSi. 
 

modelis programas aqvs Semdegi saxe: 
 

*                  * * * * * * * * * * * * * * * * * * * * * * 
*                                          *    CPSS WORLD SIMULATION    *  
*                                          * * * * * * * * * * * * * * * * * * * * * * 
 
* FUNCTION DEFINITIONS 
 
 SUR1        FUNCTION        RN1, C2 
0, 2/1, 5 
  SUR2         FUNCTION       RN1, C2 
0, 3/1, 6 
  SUR3         FUNCTION       RN1, C2 
0, 4/1, 7 
  DAMAT    FUNCTION       P1, C2 
0, 1/1, 4 
 KLIENTI   FUNCTION       RN1, C2 
1, 3/18, 54 
  XPDIS       FUNCTION       RN1, C24      ; eqsponencialuri ganawilebis funqcia 
0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
.7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
.94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6/.995,5.3 
.998,6.2/.999,7/.9998,8 
 
*       STORAGE CAPACITY DEFINITIONS 
   GARTS STORAGE 3  ;sami seqciis SemTxvevaSi 
 
*       TABLE DEFINITIONS 
 
     RTIME TABLE  M1, 100, 100, 9     ; RTIME  saxeliT miTiTebulia cxrili 
 
*                  MODEL SEGMENT 1 

 
            GENERATE        75, FN$XPDIS                  ; klientebis Semosvla 
            ENTER                GARTS                              ; kalaTebis dakaveba 
            TRANSFER         .25, ,TRY2                        ; gadasvla II seqciaSi 
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            ADVANCE         120, 60                                ; I seqciaSi momsaxurebis dro 
            ASSIGN              1, FN$SUR1                        ;  I seqciaSi SeZenili sursaTis 

raodenoba 
   TRY2          TRANSFER        .45, , TRY3                        ; gadasvla III seqciaSi 

           ADVANCE          150, 30                                 ; II seqciaSi momsaxurebis dro 
           ASSIGN               1+, FN$SUR2                     ; II seqciaSi SeZenili sursaTis 

raodenoba 
   TRY3          TRANSFER        .18, OUT                            ;  gadasvla rigSi Casadgomad  

           ADVANCE          120, 45                                ; III seqciaSi momsaxurebis dro 
           ASSIGN               1+, FN$SUR3                     ; III seqciaSi SeZenili sursaTis 

raodenoba 
   OUT            QUEUE      GIRL                                    ;  rigSi Cadgoma 

           ASSIGN               1+, FN$DAMAT                ; damatebiT SeZenili 
sursaTis raodenoba 

          SEIZE                 GIRL                          ;  mowyobilobis dakaveba 
            DEPART            GIRL                                   ; rigidan wasvla 
                        ADVANCE         FN$KLIENTI                     ; TiToeuli klientis    

momsaxurebis dro  
                         RELEASE         GIRL                           ;  mowyobilobis ganTavisufleba 

             LEAVE              CARTS                               ;  kalaTebis datoveba 
   TABULATE       RTIME                               ; cxrilSi rezidentuli 

drois  tabulireba 
                        TERMINATE           ; marketis datoveba 
   
*                            MODEL SEGMENT 2 
  
          GENERATE       28800   ; modelirebis dro 
     TERMINATE      1               ; dasasruli 
      
 
*             CONTROL 

 
                   START             1                     ; modelis programis Sesrulebaze gaSveba 

          CLEAR             ; gasufTaveba 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     ----------------                                            --------------------------- 

           (qula)                                                                               (xelmowera) 
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laboratoriuli samuSao #15 

bankSi momsaxurebis sistemebis alternatiuli  
variantebis Sedareba erTi saerTo rigiT  QTABLE reJimis 

gamoyenebiT 
 

bankSi klientebis Semosvla aRiwereba puasonis ganawilebis 
saxiT drois saSualo intervaliT 200 sT. mTeli samuSao dRis 
ganmavlobaSi Riaa rva molaris fanjara. TiToeul molaresTan 
dgas rigi. klientis bankSi Semosvlis dros Tu romelime 
molare Tavisufalia, maSin klienti miemarTeba Tavisufali 
molarisaken. im SemTxvevaSi ki, rodesac yvela molare 
dakavebulia klienti dgeba rigSi. momsaxureba ganxorcieldeba 
principiT `pirveli movida _ pirveli momsaxurda~. momsaxurebis 
dasrulebis Semdeg klienti tovebs banks. 

salarosTan momsaxurebis ganxorcieleba SesaZlebelia xuTi 
sxvadasxva saxiT. TiToeuli saxis momsaxurebis dro ganawile-
bulia eqsponencialurad. amasTan erTad, TiToeuli klientis 
momsaxureba bankSi erTi vizitis SemTxvevaSi ar saWiroebs erTi 
saxis momsaxurebaze mets. 

bankis mmarTvelma SeniSna, rom bankSi Zalze didi rigebia. 
mas surs axali molaris damatebis gareSe Semcirdes klientebis 
lodinis dro. mmarTvelis brZanebiT SemoiRes e.w. `swrafi rigi~, 
romlis Tanaxmad bankSi Semosuli klienti dgeba saerTo rigSi. 
rodesac romelime molare ganTavisufldeba, klienti, romelic 
rigSi pirveli dgas midis fanjarasTan, sadac imyofeba 
Tavisufali molare. sistemis e.w. `swrafi rigis~ SemTxvevaSi 
unda Semcirdes lodinis dro im SemTxvevasTan SedarebiT, 
rodesac TiToeul fanjarasTan rigi nel-nela miiwevda win.  

SeadgineT GPSS  modeli xuTi xuTsaaTiani samuSao dRis 
ganmavlobaSi, romelic e.w. `swrafi rigis~ SemTxvevaSi mogvcems 
informacias bankSi rigisa da klientebis lodinis saSualo 
drois Sesaxeb. im SemTxvevaSi, rodesac adgili aqvs 
erTdroulad or movlenas _ `klientis Semosvla~ da `momsaxu-
rebis dasruleba~, maSin prioriteti ukanasknels eniWeba. drois 
erTulia 0, 1 wm. 
 

modelis programas aqvs Semdegi saxe: 
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                   * * * * * * * * * * * * * * * * * * * * * * 
*                                   *    CPSS WORLD SIMULATION    *  
*                  * * * * * * * * * * * * * * * * * * * * * * 
 
*            FUNCTION DEFINITIONS 
 
      XPDIS     FUNCTION       RN1, C24   ; eqsponencialuri ganawilebis funqcia 
 0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
 .7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
 .94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6/.995,5.3 
 .998,6.2/.999,7/.9998,8 
 
     MEAN     FUNCTION     RN1, C24           ; servisis drois ganawilebis funqcia 
     .1, 450 / .29, 750 / .61, 1000 / .85, 1500 / 1, 3000       
 
*             STORAGE  CAPACITY DEFINITIONS 
   MOLARE   STORAGE  8   ; erTdroulad muSaobs 8 molare 
 
*                 TABLE DEFINITIONS             ; cxrilis gansazRvra 
      INQUE      QTABLE     ONE, 0, 600, 20 
 
*                 MODEL  SEGMENT  1  
 
           GENERATE 180, FNXPDIS, , , 1     ; klientebis Semosvla 
           ASSIGN 1, FN$NEAN, XPDIS    ; P1 = servisis erTnairi dro 
           QUEUE ONE                   ; rigSi Cadgoma 
           ENTER  MOLARE       ; Tavisufali molaris dakaveba 
           DEPART ONE        ; rigis datoveba 
           ADVANCE  P1                   ; operaciis Sesrulebis dro 
           LEAVE              MOLARE       ; molaris ganTavisufleba 
           TERMINATE         ; bankis datoveba 
 

                                           MODEL  SEGMENT  2     
        
                     GENERATE      18000             ; modelirebis dro 
          TERMINATE  1        ; dasasruli 
 
 *             CONTROL  

 
  a)                       START         1            ; modelis programis Sesrulebaze gaSveba 
                       CLEAR             ; gasufTaveba 
  
   b)  MOLARE    STORAGE   7  ; erTdroulad muSaobs 7 molare 
                              START    1  ; modelis programis Sesrulebaze gaSveba 

      CLEAR    ; gasufTaveba 
 
  g)  MOLARE  STORAGE    9  ; erTdroulad muSaobs 9 molare 
                              START    1  ; modelis programis Sesrulebaze gaSveba 

     CLEAR   ; gasufTaveba 
     
 
     ---------------                                            ---------------------------              

           (qula)                                                                                (xelmowera) 
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laboratoriuli samuSao #16 

momsaxurebis sistema mowyobilobiT, rigiTa 
da ukukavSiriT ariTmetikuli cvladebis gamoyenebiT 

 
sawarmoSi, sadac mimdinareobs erTi raime saxis detalis 

awyobis xangrZlivi procesi mTavrdeba RumelSi gamowvis mokle 
droiT. am sawarmoSi ramdenime amwyobi iyenebs erT Rumels, 
romelSic drois garkveul momentSi SeiZleba gamoiwvas mxolod 
erTi detali. amwyobs ar SeuZlia axali detalis awyoba iqamde, 
vidre ar daasrulebs wina detalis gamowvas. amasTan erTad, 
detalis awyobas sWirdeba 30±5 wT, xolo gamowvas _ 8±2 wT. 
Rumeli gamoiyeneba principiT `pirveli movida _ pirveli momsa-
xurda~.  

SeadgineT GPSS modeli, romelic TiToeuli qvemoT CamoT-
vlili SemTxvevisaTvis dabeWdavs saSualo dRiur mogebas. 
modelirebis procesi grZeldeba 40 sT. drois erTeulia 1 wT.            

 
modelis programis Sedgenamde gaecaniT me-16 cxrilSi moce-

mul elementebs 
 

                                                             cxrili 16 
 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
   modelis I segmenti 
   modelis II segmenti 

 
amwyobebi 
tranzaqt-wammzomi 

mowyobilobebi: 

 
        OVEN 

                            

 
 
Rumeli 
 

SenarCunebuli 
sidideebi: 
                            GUYS 
                           TIMER 

 
 
amwyobebis ricxvi 
TiToeuli SemTxvevisaTvis samodelo drois xangrZlivoba, wT 

      cvladebi:                  
DAYS 

               
                          PROFT 
 

 
TiToeuli SemTxvevisaTvis rvasaaTiani samuSao dRis 
ganmavlobaSi samodelo drois xangrZlivoba 
TiToeuli SemTxvevisaTvis saSualo dRiuri mogeba, dolarebSi 

 

modelis programas aqvs Semdegi saxe: 
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*                * * * * * * * * * * * * * * * * *  *  *  * 
*                                     *   CPSS WORLD SIMULATION  *  
*                    * * * * * * * * * * * * * * * * * * * * *  
 
* SAVEVALUE INITIALIZATIONS 
 INITIAL      X$GUYS, 4 / X$TIMER, 2400         ; amwyobebis ricxvi da 

modelirebis dro 
   
* VARIABLE DEFINITIONS 
  DAYS VARIABLE       X$TIMER / 480                     ;  dRiuri samodelo dro 
  PROFT VARIABLE       5*N$MADE / V$DAYS - 80 - 30*X$GUYS    ; saSualo 

dRiuri mogeba 
*  MODEL SEGMENT  1 
 
 GENERATE      , , , X$GUYS  ; amwyobebis gansazRvra 
 BK      ADVANCE        30, 5 ; Semdegi detalis awyobis droebs 

Soris intervali 
  SEIZE             OVEN ; Rumelis dakaveba 
 ADVANCE     8, 2 ; Rumelis momsaxurebis droebs Soris 

intervali 
 MADE RELEASE      OVEN ; Rumelis ganTavisufleba 
 TRANSFER   , BK ; gadasvla Semdegi detalis awyobaze 
   
*  MODEL SEGMENT  2 
 
  GENERATE    X$TIMER     ; modelirebis dro 
 SAVEVALUE  INDEX, V$PROFT    ;  X$INDEX = saSualo dRiuri mogeba 

    TERMINATE   1        ; dasasruli 
 
 

*    CONTROL 
  a)      START  1        ; modelis programis Sesrulebaze gaSveba 

         CLEAR    ; gasufTaveba 
   
  b)     INITIAL  X$GUYS, 5     ; erTdroulad muSaobs  5 amwyobi 
                    START   1     ; modelis programis Sesrulebaze gaSveba 

        CLEAR    ; gasufTaveba 
         

  g)            INITIAL   X$GUYS, 6  ; erTdroulad muSaobs  6 amwyobi 
        START     1   ; modelis programis Sesrulebaze gaSveba 
        CLEAR    ; gasufTaveba 

 
 
 
 
 
 
 
 
 
      ---------------                                          ----------------------------              

            (qula)                                                                            (xelmowera)                             

 36



laboratoriuli samuSao #17 

amocana maragebis marTvis Sesaxeb 
 
marketSi raime garkveuli saxis sursaTis yoveldRiuri 

moxmareba ganawilebulia SemTxveviTi sidideebis normaluri 
ganawilebis kanonis Tanaxmad (Sesabamisad 10 da 2 erTeulis 
toli) maTematikuri lodiniT da standartuli gadaxriT. 
rogorc ki marketSi arsebuli maragi ecema winaswar 
gansazRvrul sididemde (an dabla), romelsac ewodeba aRdgenis 
wertili, marketis menejeri Sesabamisad iZleva maragis SekveTas.  
Sevsebis sidide, romelsac ewodeba aRdgenis raodenoba 
yovelTvis tolia 100 erTeulis. SekveTis miRebis Semdeg 
marketSi Sevseba mimdinareobs sadRac meeqvse da mecxre dReebs 
Soris. SemTxveviT sidides marketSi maragis Sevsebaze SekveTis 
micemasa da Sevsebas Soris ewodeba dayvanili dro. moTxovna, 
romelic warmoiSveba im momentSi, rodesac marketSi am saxis 
sasursaTo saqonlis maragi ar aris, ikargeba. es ki niSnavs, rom 
myidveli, visi moTxovnis dakmayofilebac SeuZlebelia _ tovebs 
markets. 

marketis menejerma unda icodes Tu rogor daawesos 
aRdgenis wertili. misTvis cnobilia, rom mocemuli dro 
saSualod 8 dRis tolia. ramdenadac dReSi saSualod 
moiTxoveba garkveuli saxis sasursaTo saqonlis 10 erTeuli, 
igi fiqrobs, rom aRdgenis wertili ar SeiZleba iyos 80-ze 
dabali. winaaRmdeg SemTxvevaSi marketSi ar moiZebneba 
moTxovnis dasakmayofilebeli sursaTis is raodenoba, romelic 
saWiroa mocemuli drois ganmavlobaSi. menejeri fiqrobs, rom 
aRdgenis wertilis daweseba ar unda iyos iseTi maRali 
rogoricaa 90 an 100, romelic Sevsebis periodis ganmavlobaSi 
Seamci-rebs gayidvebis danakargis SesaZleblobas. garda amisa, 
aRdgenis wertilis gacilebiT ufro maRali done niSnavs, rom 
saSualod maragi metia, rac zrdis maragSi Cadebuli kapitalis 
sidides. modelirebis dro Seadgens 1 dRes.  

amasTan erTad, menejeri sasursaTo produqciis dones 
amowmebs mxolod samuSao dRis bolos. amis Semdeg ki 
saWiroebis SemTxvevaSi axdens Sevsebaze SekveTas. aq 
igulisxmeba, rom marketi muSaobs yoveldRe (anu kviraSi 7 dRis 
ganmavlobaSi). 

SeadgineT GPSS modeli, romelic aRwers mocemul 
sitauacias. ganvixiloT modelSi Semdegi ori SemTxveviTi 
cvladis gazomvis maxasiaTeblebis ganawilebis SesaZlebloba: 
`sursaTis im raodenobis yoveldRiuri danakar-gebi, romlebic 
ar SeiZines~ da `sursaTis is raodenoba, romlic arsebobs 
maragSi~. saWiroa modeli gavuSvaT am ori ganawilebis 
SefasebisaTvis Tu aRdgenis ricxvi tolia 100, xolo aRdgenis 
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wertilebi tolia 80, 90 da 100. TiToeuli am konfiguraciis 
SemTxvevaSi modelirebis droa 1000 dRe. 

 
modelis programis Sedgenamde gaecaniT me-17 cxrilSi 

mocemul elementebs. 
                                                 

                                                                   cxrili 17 
 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
  modelis I segmenti 

 
 

   modelis II segmenti 
 

 
gamyidveli: 
P1 –  saerTo moTxovna ganxilul dRes 
P2 – navaWris danaklisi ganxilul dRes 
aRmricxveli 

funqciebi: 
    LTIME 
    SNORM 

 

 
mocemuli drois ganawilebis aRweris funqcia 
normaluri ganawilebis normirebis aRweris funqcia 

SenarCunebuli 
sidideebi: 

ROP 
ROQ 

     STOCK 

 
 
aRdgenis wertilebi 
aRdgenis ricxvi (raodenoba) 
arsebuli maragi 

cxrilebi: 
LOSES 

 
STOCK 

 

 
cxrili dRiuri navaWris danaklisis ganawilebis 
SefasebisaTvis 
cxrili arsebuli maragis ganawilebis SefasebisaTvis 

cvladebi: 
DMND 

                  
                  LOST 

 
cvladi, romlis sidide ganxilul dRes saero moTxovnis 
tolia 
cvladi, romlis sidide ganxilul dRes navaWris  danaklisis 
raodenobis tolia  

 

modelis programas aqvs Semdegi saxe: 
 

*              * * * * * * * * * * * * * * * * *  *  *  * 
*                                *  CPSS WORLD SIMULATION   *  
*               * * * * * * * * * * * * * * * * * * * * *  
     
 RMULT 11,  33 
 
*                    FUNCTION DEFINITIONS 
 
  LTIME  FUNCTION       RN2, D5 ; LTIME funqcia 
   .0, 5, 6 / 3, 7 / .6, 8 /.82, 9 / 1, 10 
   
    SNORM             FUNCTION   RN1,C25 ; normaluri ganawilebis funqcia 
0,-5/0.00003,-4/.00135,-3/.00621,-2.5/.02275,-2/.06681,-1.5 
.11507,-1.2/.15866,-1/.21186,-.8/.27425,-.6/.34458,-.4/.42074,-.2 
.5,.0/.57926,.2/.65542,.4/.72575,.6/.78814,.8/.84134,1/.88493,1.2 
.93319,1.5/.97725,2/.99379,2.5/.99865,3/.99997,4/1,5 
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* SAVEVALUE INITIALIZATIONS  
  
 INITIAL      X$ROP, 80  ; aRdgenis wertili = 80 
 INITIAL      X$ROQ, 100  ; aRdgenis raodenoba = 80 
 INITIAL      X$STOCK, 100   ; arsebuli maragi = 100 erTeuli 
 
* TABLE DEFINITIONS 
   LOSES TABLE P2, 0, 1, 17                    ;  gansazRvrulia LOSES cxrili 
   STOCK TABLE X$STOCK, 0, 10, 12      ;  gansazRvrulia STOCK cxrili 
 
* VARIABLE     DEFINITIONS 
  DMND FVARIABLE       2*FN$SNORM+10      ; gansazRvrulia DMND cvladi 
  LOST VARIABLE         P1-X$STOCK      ; gansazRvrulia STOCK cvladi 
 
* MODEL SEGMENT  1                    ; moTxovnis segmenti 
 

        GENERATE      1, , , , 1                                ; klientebis yoveldRiuri 
Semosvla marketSi 

        ASSIGN             1, V$DMND           ; P1 = dRiur moTxovnas  
        TEST   GE         X$STOCK, P1,TRUBL     ; SesaZlebelia moTxovnis   

yoveldRiurad 
dakmayofileba? 

        SAVEVALUE    STOCK-,P1 ; diax. arsebuli maragis Semcireba 
yoveldRiuri  moTxovniT 

   TAB         TABULATE       STOCK                 ; maragis donis tabulireba dRis 
bolos 

        TABULATE      LOSES         ; yoveldRiuri navaWris tabulireba 
        TERMINATE    1          ; dasruleba 

  TRUBL    ASSIGN           2,V$LOST       ; ara. P2  = dRiur navaWrs 
                    SAVEVALUE  STOCK, 0       ; maragi amowurulia 
                    TRANSFER     , TAB       ; gadasvla dRis Sedegebis tabulirebaze 
 
* MODEL SEGMENT  2 
 

        GENERATE     , , ,1             ; inventarizaciis segmenti 
   WATCH  TEST   LE        X$STOCK, X$ROP  ; saWiroebis SemTxvevaSi moTxovna 

maragis Sesavsebad  
                     ADVANCE FN$LTIME;  ; moTxovnis Sesrulebis dro 
                     SAVEVALUE   STOCK+, X$ROQ   ; arsebuli maragis Sevseba aRdgenis 

raodenobamde 
                    TRANSFER       , WATCH          ; gadasvla arsebuli maragis Sesaxeb 

dakvirvebis gagrZelebaze  
 

SeniSvna: tranzaqtebs SekveTis segmentSi gaaCnia ufro maRali 
prioriteti, vidre inventarizaciis segmentSi 
 
*  CONTROL 
 
 
   a)  START 1000              ; modelis programis Sesrulebaze gaSveba 

     CLEAR               ; gasufTaveba 
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   b)  RMULT         11, 33                                      ; sawyisi parametrebis gansazRvra 
            INITIAL       X$ROP,  90/ X$STOCK, 100      ; aRdgenis wertilisa da 

arsebuli                                 
maragis gansazRvra 

  START 1000               ; modelis programis Sesrulebaze gaSveba 
   CLEAR    ; gasufTaveba 
 

   g)   RMULT 11, 33        ; sawyisi parametrebis gansazRvra    
   INITIAL      X$ROP, 100/ X$STOCK, 100    ; aRdgenis wertilisa da 

arsebuli maragis gansazRvra 
 START 1000   ; modelis programis Sesrulebaze gaSveba 

      CLEAR    ; gasufTaveba   
        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

---------------                                            ----------------------------              

          (qula)                                                                               (xelmowera) 
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laboratoriuli samuSao #18 

bankSi momsaxurebis sistemebis alternatiuli variantebis 
Sedareba erTi saerTo rigiT woniTi cxrilis gamoyenebiT 
 
bankSi klientebis Semosvla aRiwereba puasonis ganawilebis 

saxiT drois saSualo intervaliT 200 sT. mTeli samuSao dRis 
ganmavlobaSi Riaa rva molaris fanjara. TiToeul molaresTan 
dgas rigi. klientis bankSi Semosvlis dros Tu romelime 
molare Tavisufalia, maSin klienti miemarTeba Tavisufali 
molarisaken. im SemTxvevaSi ki, rodesac yvela molare 
dakavebulia klienti dgeba saerTo rigSi. momsaxureba 
ganxorcieldeba principiT ~pirveli movida - pirveli momsaxur-
da”. momsaxurebis dasrulebis Semdeg klienti tovebs banks. 

salarosTan momsaxurebis ganxorcieleba SesaZlebelia xuTi 
sxvadasxva saxiT. TiToeuli saxis momsaxurebis dro ganawile-
bulia eqsponencialurad. amasTan erTad, TiToeuli klientis 
momsaxureba bankSi erTi vizitis SemTxvevaSi ar saWiroebs erTi 
saxis momsaxurebaze mets. 

bankis mmarTvelma SeniSna, rom bankSi Zalze didi rigebia. 
mas surs axali molaris damatebis gareSe Semcirdes klientebis 
lodinis dro. mmarTvelis brZanebiT SemoiRes e.w. `swrafi rigi~, 
romlis Tanaxmad bankSi Semosuli klienti dgeba saerTo rigSi. 
rodesac romelime molare ganTavisufldeba, klienti, romelic 
rigSi pirveli dgas midis fanjarasTan sadac imyofeba 
Tavisufali molare. sistemis e.w. `swrafi rigis~ SemTxvevaSi 
unda Semcirdes lodinis dro im SemTxvevasTan SedarebiT, 
rodesac TiToeul fanjarasTan rigi nel-nela miiwevda win. 
monacemebi rigis Sesaxeb tabulirdeba cxrilis saxiT. 

SeadgineT GPSS  modeli xuTi xuTsaaTiani samuSao dRis 
ganmavlobaSi, romelic e.w. `swrafi rigis~ SemTxvevaSi mogvcems 
informacias bankSi rigisa da klientebis lodinis saSualo 
drois Sesaxeb. im SemTxvevaSi, rodesac adgili aqvs 
erTdroulad or movlenas _ `klientis Semosvla~ da `momsaxu-
rebis dasruleba~, maSin prioriteti ukanasknels eniWeba. drois 
erTulia 0, 1 wm. 

 
modelis programas aqvs Semdegi saxe: 
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*                  * * * * * * * * * * * * * * * * * * * * * * 
*                                          *    CPSS WORLD SIMULATION    *  
*                         * * * * * * * * * * * * * * * * * * * * * * 
 
*        FUNCTION DEFINITIONS 
 
         XPDIS   FUNCTION       RN1,C24    ;eqsponencialuri ganawilebis funqcia 
  0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
 .7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
 .94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6/.995,5.3 
 .998,6.2/.999,7/.9998,8 
 
     MEAN  FUNCTION          RN1,C24              ; servisis drois ganawilebis funqcia 
    .1, 450/ .29, 750/ .61, 1000/ .85, 1500/ 1, 3000    
 
*                STORAGE       CAPACITY DEFINITIONS 
      MOLARE   STORAGE       8          ; erTdroulad muSaobs 8 molare 
 
*               TABLE    DEFINITIONS 
    LENTH       TABLE      P2, 0, 5, W14     ; LENTH woniTi cxrilis gansazRvra 
 
*                MODEL   SEGMENT  1  
 
         GENERATE 180, FNXPDIS, , , 1      ; klientebis Semosvla 
         ASSIGN             1, FN$NEAN, XPDIS    ; P1 = servisis erTnairi dro 
         QUEUE             ONE        ; rigSi Cadgoma 
         ENTER  MOLARE       ; Tavisufali molaris dakaveba 
         DEPART ONE        ; rigis datoveba 
         ADVANCE P1        ; operaciis Sesrulebis dro 
         LEAVE             MOLARE       ; molaris ganTavisufleba 
        TERMINATE          ; bankis datoveba 
 
                            MODEL   SEGMENT  2                     

 
                GENERATE            , , , 1, , 2, F         ; wammzomis cvlileba 
WATCH    MARK                  1                   ; P1 = absoluturi dro 

   ASSIGN                2, Q$ONE         ; P2 = mimdinare rigis sigrZe 
         TEST   NE            MP1, 0                              ; lodini vidre,  ar Seicvleba 

wammzomis absoluturi       
dro  

          TABULATE            LENTH, MP1        ; absoluturi drois tabulireba 
                       TRANSFER         , WATCH                      ; gadasvla wammzomis 

absoluturi drois 
Sesacvlelad 

               MODEL  SEGMENT  3     
        
                   GENERATE      18000          ; modelirebis dro 
        TERMINATE    1          ; dasasruli 
 
   *      CONTROL  
 
      a)          START  1   ; modelis programis Sesrulebaze gaSveba 

    CLEAR    ; gasufTaveba 
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  b)  MOLARE     STORAGE       7 ; erTdroulad muSaobs 7 molare 
                                START 1  ; modelis programis Sesrulebaze gaSveba 

        CLEAR   ; gasufTaveba 
        

   g) MOLARE   STORAGE  9 ; erTdroulad muSaobs  9 molare 
                            START  1  ; modelis programis Sesrulebaze gaSveba 
      CLEAR   ; gasufTaveba 
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     ---------------                                            ---------------------------              

            (qula)                                                                              (xelmowera) 
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laboratoriuli samuSao #19 

sawarmoo saamqros modeli 
 

sawarmoo saamqroSi arsebobs eqvsi sxvadasxva saxis 
meqanizmebis jgufi. TiToeuli jgufi Sedgeba mocemuli tipis 
meqanizmebis gansazRvruli ricxvisagan (cxrili 19.1). magaliTad, 
pirveli jgufi Sedgeba 14 Camosasxmeli blokisagan. meqanizmebis 
TiToeuli jgufi erTmaneTis identuria. amgvarad, ara aqvs 
mniSvneloba Tu romeli blokebi gamoiyeneba Camosxmis operaciis 
Sesasruleblad an daRarvisaTvis romeli saRaravi (safrezavi) 
Carxi gamoiyeneba da a.S. 

 
                                                           cxrili 19.1 

 
meqanizmebis jgufebis  Semadgenloba sawarmoo saamqros magaliTSi 

 
jgufis 
nomeri 

meqanizmebi jgufSi 
raodenoba, 
cali 

tipi 1 tipi 2 tipi 3 

1 Camosasxmeli blokebi 14 

2 saxarate Carxebi 5 

3 sarandi Carxebi 4 

4 saburRi Carxebi 8 

5 safrezavi (saRaravi) Carxebi 16 

6 saxexi Carxebi 4 

 

sawarmoo saamqroSi asruleben sami sxvadasxva saxis 
samuSaos. samuSaos TiToeuli tipi moiTxovs, rom operaciebi 
mocemuli TanamimdevrobiT Sesruldes gansazRvruli tipis 
meqanizmebis monawileobiT. samuSaos tipi da saerTo raodenoba, 
agreTve operaciaTa etapebis (fazebis) gavlis Sesabamisi 
Tanamimdevroba naCvenebia 19.2 cxrilSi.  
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                                                                   cxrili 19.2 
 

gavlis Tanamimdevroba da damuSavebis saSualo droebi  
detalis sami tipisaTvis 

 

deta
-lis 
tipi 

gasavleli 
meqanizmebis 
saerTo 
raodenoba, 
cali 

meqanizmebis gavlis 
Tanamimdevroba 

damuSavebis 
saSualo dro, 
wT 

1 4 

Camosasxmeli bloki 
                Carxi: 
                    sarandi 
                    saxarate 
                    saxexi 
 

125 
 
35 
20 
60 

2 3 

                Carxi: 
                    safrezavi (saRaravi) 
                    saburRi  
                    saxarate 

 
105 
90 
65 

3 5 

Camosasxmeli bloki 
                Carxi: 
                    safrezavi (saRaravi) 
                    saburRi 
                    sarandi 
                    saxexi 

235 
 

250 
50 
30 
25 

 
 

magaliTad, pirveli tipis samuSaom unda gaiaros damuSavebis 
4 etapi. dasamuSavebeli meqanizmebi CamoTvlilia im 
TanamimdevrobiT, romelSic unda gaiaros damuSaveba. esenia: 

Camosasxmeli bloki, sarandi, saxarate da saxexi Carxebi. 
cxrilSi agreTve naCvenebia TiToeul operaciaze TiToeuli 
tipis samuSaos Sesasruleblad saWiro saSualo dro. 
magaliTad, I tipis samuSaosaTvis Camosxmis operacia ikavebs 
saSualod 125 wT-s. TiToeuli samuSaos Sesrulebis dro ganawi-
lebulia eqsponencialurad. meqanizmebis TiToeuli jgufis 
momsaxureba samuSaos tipisagan damokidebulebiT warmoebs 
principiT _ `pirveli movida _ pirveli momsaxurda~. 

saamqroSi samuSaoebi Sedis puasonis ganawilebiT saSualo 
mniSvnelobiT 50 samuSao 8 saaTiani samuSao dRis ganmavlobaSi. 
samuSaoebis 24% miekuTvneba I tips; 44% _ II tips, xolo 
darCenili samuSaoebi III _ tips. samuSaos Sesvlis tipi ar aris 
damokidebuli imaze, Tu ra saxis samuSao iqna Sesuli mis win.  

SeadgineT GPSS modeli 5 kviris ganmavlobaSi (8 saaTiani 
samuSao dRiT), romelic TiToeuli samuSao dRis bolos 
gansazRvravs: 

1) saamqroSi samuSaoebis Sesrulebis drois ganawilebas, 
rogorc samuSaos tipis funqcias;  

2) saamqroSi Sesrulebuli samuSaoebis saerTo ricxvs. 
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modelis programis Sedgenamde gaecaniT 19.3 cxrilSi 
mocemul elementebs.     

                                                        
cxrili 19.3 

 

   GPSS-is 
elementebi 

i n t e r p r e t a c i a 

tranzaqtebi: 
modelis I segmenti 

 
 
 
 

modelis II segmenti 

 
detali: 

  P1 – pirveli parametri iRebs mniSvnelobas 1, 2 da 3. detalebs   
gaaCniaT Sesabamisi tipi 1, 2, 3. 

  P2 – meore parametri miuTiTebs meqaniznebis jgufis saerTo  
ricxvs 

      tranzaqt-wammzomi 
 

funqciebi: 
GRUPS 
JTYPE 

                     
XPDIS 

 

 
funqcia, romelic aRwers meqanizmebis saerTo ricxvs 
funqcia, romelic aRwers saerTo nakadSi Sereuli detalebis 
tipis ganawilebas 
eqsponencialuri ganawilebis funqcia 

 
SenarCunebul 
mniSvnelobaTa 

matricebi: 
1 
2 

 
 
gavlis Tanamimdevrobis matrica 
 
damuSavebis saSualo drois matrica 

mravalarxiani 
mowyobilobebi: 
1, 2, 3, 4, 5, 6 

 
 
mravalarxiani mowyobiloba, romelic axdens Sesabamisad 1-dan 
6-mde meqanizmebis  jgufis imitacias  

cxrilebi: 
1,  2,  3 

 
TJOBS 

 
cxrilebi, romlebSic Seitaneba saamqroSi I, II da III tipis 
detalebis yofnis droebi 
cxrili, romelic TiToeuli samuSao dRis bolos  aRwers 
saamqroSi detalebis saerTo ricxvs 

cvladebi: 
COUNT 

 
cvladi, romlis sidide saamqroSi detalebis saerTo ricxvis 
tolia 

 

modelis programas aqvs Semdegi saxe: 
 

*                * * * * * * * * * * * * * * * * *  *  *   * 
*                                   *    CPSS WORLD SIMULATION  *  
*                  * * * * * * * * * * * * * * * * * * * *  *  
     
*                                           FUNCTION DEFINITIONS 
 
     GRUPS   FUNCTION       P1, D3       ; TiToeuli samuSaos tipis funqcia 
  1, 4 / 2, 3 / 3, 5 
  
     JTYPE   FUNCTION       RN1, D3       ; samuSaoTa tipis ganawilebis funqcia 
    .24, 1 / . 68,  2 / 1,  3 
  
   XPDIS   FUNCTION      RN1, C24   ; eqsponencialuri ganawilebis funqcia 
 0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
 .7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
 .94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6/.995,5.3 
 .998,6.2/.999,7/.9998,8 

 46



 
*       MATRIX  SAVEVALUE  DECLARATIONS/INITIALIZATIONS 
   
  1       MATRIX X, 3, 5 
       INITIAL MX1 (1, 1), 6/MX1 (1, 2) , 2/ MX1 (1, 3), 3/ MX1 (1,4), 1 

      INITIAL MX1 (2, 1), 2/MX 1(2, 2) , 4/ MX1 (2, 3), 5 
      INITIAL MX1 (3, 1), 6/MX 1(3, 2) , 3/ MX1 (3, 3), 4/ MX1 (3, 4), 5 
      INITIAL MX1 (3, 5), 1 
 

2                MATRIX X, 3, 5 
                     INITIAL MX2 (1, 1), 600/MX2 (1, 2) , 200/ MX2 (1, 3), 350/ MX2 (1,4), 1250 

      INITIAL MX2 (2, 1), 650/MX 2(2, 2) , 900/ MX2 (2, 3), 1050 
      INITIAL MX2 (3, 1), 250/MX 2(3, 2) , 300/ MX2 (3, 3), 500/ MX2 (3, 4), 2500 
      INITIAL MX2 (3, 5), 2350 
 

*                  STORAGE CAPACITY DEFINITIONS 
 
       STORAGE    S1, 14/ S2, 5/ S3, 4       ; I, II da III jgufis SemTxvevebSi 14, 5 

da 3 meqanizmiT uzrunvelyofa 
                    STORAGE   S4, 8/ S5, 16/ S6, 4          ; IV, V da VI jgufis SemTxvevebSi 8, 

16 da 4 meqanizmiT uzrunvelyofa 
  

*                 TABLE DEFINITIONS 
 
        TABLE M1, 2400, 2400, 10 
        TABLE M1, 2400, 2400, 10 
        TABLE M1, 2400, 2400, 10 

  TJOBS     TABLE V$COUNT, 10, 10, 5 
  
*          VARIABLE DEFINITIONS 

 
  COUNT VARIABLE W$AAA+W$BBB+W$CCC ; samqroSi Sesrulebuli 

samuSaoebis (detalebis) saerTo 
ricxvi 

                     
*                  MODEL SEGMENT  1 

 
       GENERATE   96, FN$XPDIS      ; saamqroSi samuSaoebis Sesvla 
       ASSIGN        1, FN$JTYPE          ; P1 = samuSaos tips 
   AAA      ASSIGN        2, FN$GRUPS         ; P2 = gasavleli samuSaos ricxvi  
   NEXT    ENTER           MX1 (P1, P2)           ; Semdegi jgufis (samuSaos) meqanizmis 

dakaveba 
   BBB     ADVANCE       MX2  (P1, P2), FN$XPDIS      ; jgufSi meqanizmebis 

momsaxurebis dro 
 LEAVE      MX1P1, P2)        ;Sesabamisi jgufis meqanizmis  ganTavisufleba         
                ASSIGN         2-, 1                       ; TiToeuli meqanizmis Sesrulebis Semdeg   

misi ricxvi Semcirdeba 1-iT  
                                                                             (vidre   meqanizmis raodenoba ar 

gaxdeba 0-is toli)  
  CCC     TEST   GE        P2, 0, NEXT      ; samuSao dasrulebulia? Tu ara, 

gadasvla momdevno samuSaoze     
  TABULATE   P1                            ; ki. saamqroSi gatarebuli drois tabulireba 

    TERMINATE                               ; saamqros datoveba 
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*                                       MODEL SEGMENT  2 
 
               GENERATE   4800          ;  modelirebis dro 
    TABULATE  TJOBS       ; saamqroSi samuSaoebis ricxvis tabulireba 

    TERMINATE  1                  ; dasasruli 
 
 
*     CONTROL 
 
              START                   5  ; modelis programis Sesrulebaze gaSveba 
              CLEAR    ; gasufTaveba 
        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     ---------------                                            ----------------------------              

              (qula)                                                                                (xelmowera) 
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laboratoriuli samuSao #20 

avtogasamarTi sadguris modeli 
 

avtogasamarT sadgurSi avtomobilebis Semosvla ganawile-
bulia uwyveti funqciiT. avtomobili momsaxurebaze Cerdeba 
mxolod im SemTxvevaSi, Tu momsaxurebis momlodine avtomobi-
lebis ricxvi naklebia an toli mosamsaxurebeli avtomobilebis 
ricxvze (es niSnavs, rom avtomobili Cerdeba Tu mZRoli xedavs, 
rom avtogasamarT sadgurze lodinis mdgomareobaSi imyofeba 
ara umetes erTi avtomobilisa). avtomobilebi, romlebic ar 
Cerdebian, miemarTebian sxva avtogasamarT sadgurze da amiT 
amcireben aRniSnuli avtogasamarTi sadguris mogebas. 

avtogasamarTi sadguri Riaa 7-dan 19 saaTamde. 19 saaTze 
rTaven sinaTles, rac niSnavs, rom 19 sT-is Semdeg Semosuli 
avtomobilebi ar momsaxurdeba. miuxedavad amisa, 19 saaTamde 
rigSi moxvedrili avtomobili aucileblad unda iqnas 
momsaxurebuli. 

daTvlilia, rom mogeba erTi momsaxurebuli avtomobilidan 
operatorebis xelfasis da sxva mudmivi danaxarjebis CaTvliT 
Seadgens saSualod erT dolars. TiToeul avtogasamarT 
sadgurze muSaobs erTi operatori. operatorebis anazRaureba 
saaTSi Seadgens 2,5 dolars da igi eZlevaT mxolod sruli 12 
saaTiani samuSao dRis Sedegad, im SemTxvevaSic Tu 19 sT-is 
Semdeg isini yovndebian raTa daasrulon momlodine avto-
mobilebis momsaxureba. sxva mudmivi danaxarjebi dReSi Seadgens 
75 dolars. avtogasamarTi sadguris mflobelma unda 
gansazRvros Tu ramdeni mosamsaxure daiqiravos raTa moaxdinos 
dRiuri mogebis maqsimizireba. 

SeadgineT GPSS modeli 5 samuSao dRis ganmavlobaSi, 
romelic moaxdens avtogasamarTi sadguris imitacias da 
moutans mas maqsimalur mogebas. amasTan erTad, unda 
ganvixiloT modelSi is, rom movlenebs Soris droiTi kvanZis 
warmoqmnis SemTxvevaSi _ avtomobilis momsaxurebis dasruleba-
sa da sxva avtomobilis mosvlas Soris _ momsaxurebis dasru-
leba unda damuSavdes pirvel rigSi. 

dabolos, Tu warmoiqmneba droiTi kvanZi iseT movlenebs 
Soris, rogoricaa avtogasamarT sadgurze avtomobilis Semo-
svla da dRis bolos misi daketva, prioriteti eniWeba im gare-
moebas, rom es avtomobili unda iqnas momsaxurebuli. drois 
erTeulia 1 wm. 

 
modelis programis Sedgenamde gaecaniT me-20 cxrilSi 

mocemul elementebs. 
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                                                                     cxrili 20 

 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
modelis I segmenti 

 
modelis II segmenti 

 
avtomobili: 
P1 – avtomobilis momsaxurebisaTvis saWiro dro 
wammzomi 

 
funqciebi: 

IAT 
     

                    STIME 
                     

 
avtomobilebis Semosvlebis droebs Soris ganawilebis aRmweri 
funqcia 
avtomobilebis momsaxurebis drois ganawilebis aRmweri 
funqcia 
 

logikuri 
gadamrTvelebi: 

 LOCK 
 

 
 
logikuri gadamrTveli avtogasamarTi sadguris `Riaa~ - 
`daketilia~ mdgomareobis imitaciisaTvis  

rigebi: 
1 

A 
Arigi, romelSic avtomobilebi elodeba momsaxurebas 

 
SenarCunebuli 

sidideebi: 
1 

 
yoveldRiuri navaWris aRmnusxveli SenarCunebuli sidide 

 
 

mravalarxiani 
mowyobilobebi: 

1 
 

 
 
mravalarxiani mowyobiloba, romlis sruli tevadoba 
avtogasamarT sadgurSi momuSaveTa ricxvis tolia. 

cvladebi: 
NET 

 

 
cvladi, romlis sididec danaxarjebis daTvlis Semdeg 
miRebuli dRiuri mogebis tolia 

 

modelis programas aqvs Semdegi saxe: 
 
*     * * * * * * * * * * * * * * * * *  *  *  * 
*           *   CPSS WORLD SIMULATION  * 
*           * * * * * * * * * * * * * * * * * * * * *  
 

RMULT 111    ; sawyisi mniSvnelobebis miniWeba  
 

*     FUNCTION DEFINITIONS 
 
  IAT       FUNCTION         RN1, C7                                    ; avtomobilebis mosvlis droebs  

0, 0 /.25, 100 /.48, 200 /.69, 300 /.81, 400 /.9, 500 / 1, 600    Soris ganawilebis aRmweri funqcia 
 
  STIME FUNCTION       RN1, C7                                 ; avtomobilis momsaxurebis drois 
0, 100 /.06, 200 /.21, 300 /.48, 400 /.77, 500/.93, 600 /1, 700   ganawilebis aRmweri funqcia            
 
* STORAGE CAPACITY DEFINITIONS 
    1         STORAGE       S1 ; avtogasamarT sadgurze 

operatorebis ricxvi  
*     DEFINE VARIABLES 
    NET VARIABLE   SC1-75-30 * R1 ; ariTmetikuli cvladis gansazRvra 
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*  MODEL SEGMENT  1 
 
    GENERATE     FN$IAT, , , , 1        ; avtomobilebis mosvla 
    GATE LR         LOCK         ; Riaa avtogasamarTi sadguri? 
    ASSIGN         1, FN$STIME        ; P1= avtomobilebis servisis dro 
    TEST   LEE    Q1, S1, BYBYE    ; Tu lodinis dro <= sevisis droze?            

Tu ara, maSin gadadi  BYBYE Wdeze  
    GOINNQUEUE         1        ; ki. rigSi Cadgoma 

      ENTER         1         ; mosamsaxuris dakaveba 
      DEPART         1         ; rigidan wasvla 
      PRIORITY       2         ; prioriteti aqvs momsaxurebis dasrulebas 
      ADVANCE       P1        ; servisis dro 
  DONE    LEAVE         1         ; mosamsaxuris ganTavisufleba 
 BYBYE   TERMINATE         ;  avtogasamarTi sadguris datoveba 
 
*   MODEL SEGMENT  2 
 
      GENERATE 43200                         ; modelirebis dro 
       LOGIC   S LOCK               ; signalis dayeneba `daketilia~ 

               TEST   E               N$GOIN, N$DONE              ; avtomobilis Sesvla = 
avtogasamarTi  sadguris 
daketvas 

     SAVEVALUE 1, V$NET   ; dRiuri mogebis Cawera 
     TERMINATE 1    ; dasasruli  
 
* CONTROL AND STORAGE CAPACITY RE-DEFINITIONS 

 
I varianti 
 

 a)   START     1          ; modelis programis Sesrulebaze gaSveba
  CLEAR          ; gasufTaveba 
        

 
 b) RMULT 333         ; sawyisi mniSvnelobebis miniWeba  
            START 1                    ; modelis programis Sesrulebaze gaSveba 
      CLEAR          ; gasufTaveba 
        

  
 
 g) RMULT 555         ; sawyisi mniSvnelobebis miniWeba  
 START 1         ; modelis programis Sesrulebaze gaSveba 

CLEAR          ; gasufTaveba 
        
 
 d) RMULT 777         ; sawyisi mniSvnelobebis miniWeba  

START 1         ; modelis programis Sesrulebaze gaSveba 
CLEAR          ; gasufTaveba 

        
 
 e) RMULT  999         ; sawyisi mniSvnelobebis miniWeba  

START  1         ; modelis programis Sesrulebaze gaSveba 
CLEAR          ; gasufTaveba 
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II varianti 

 
 a)          RMULT     111   ; sawyisi mniSvnelobebis miniWeba  
       2    STORAGE     S1   ;  avtogasamarT sadgurze operatorebis ricxvi 
     START     1   ;  modelis programis Sesrulebaze gaSveba 
     CLEAR    ; gasufTaveba        

  
• 
•          
• 

 
e)    RMULT    999  ; sawyisi mniSvnelobebis miniWeba  

START    1  ;  modelis programis Sesrulebaze gaSveba    
CLEAR   ; gasufTaveba 

 
III varianti 

 
 a)   RMULT   111  ; sawyisi mniSvnelobebis miniWeba  
       3     STORAGE    S1  ; avtogasamarT sadgurze operatorebis ricxvi 
     START    1  ;  modelis programis Sesrulebaze gaSveba     
CLEAR    ; gasufTaveba 
        

 • 
•          
• 

 
 e) RMULT    999  ; sawyisi mniSvnelobebis miniWeba  
 START    1   ;  modelis programis Sesrulebaze gaSveba
 CLEAR    ; gasufTaveba 
        
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     ---------------                                             ---------------------------             

          (qula)                                                                                 (xelmowera) 
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laboratoriuli samuSao #21 

avtobusis gaCerebis modeli 
 

 avtobusi ganrigis mixedviT gaCerebaze unda movides yovel 

30 wT-Si, Tumca misi dagvianeba dasaSvebia 1,5±1,5 wT-iT. 
avtobusis dagvianeba araviTar SemTxvevaSi ar aris damoki-
debuli wina avtobusis dagvianebisagan da ar axdens gavlenas 
momdevno avtobusis dagvianebaze. avtobusis gaCerebaze 
mgzavrebis misvla eqvemdebareba puasonis ganawilebis kanons 
intensiurobiT 12 mgzavri yoveli 30 wT-is ganmavlobaSi. 
avtobuss, romlis mgzavrTtevadoba Seadgens 50 mgzavrs, 

mosvlis momentSi gadayavs 35±15 mgzavri. mas Semdeg, rac 3-dan 7-
mde mgzavri Cadis avtobusidan (TanabaralbaTuri ganawileba), 
avtobusSi amodis imdeni momlodine mgzavri, ramdenic 
SesaZlebelia. is, vinc ver moaxerxa dajdoma, mas Semdeg rac 
avtobusi Seivso, midis da ukan aRar brundeba. 

mgzavris gadmosxdomisaTvis saWiroa 4±3 wm, xolo Casxdomi-

saTvis _ 8±4 wm. mgzavrebi Cadian da amodian ermaneTis miyo-
lebiT. avtobusis momlodine mgzavrebi ar iwyeben Casxdomas 
iqamde, vidre avtobusidan ar moxdeba gadmosxdomis yvela 
msurvelis Camosvla. Casxdoma warmoebs wesis Sesabamisad 
`pirveli movida _ pirveli momsaxurda~. gaCerebaze mosul yvela 
potenciur mgzavrs Casxdomis dros ufleba aqvs avtobusSi 
avides im pirobiT, rom maTTvis aris adgilebi. `avtobusma 
daasrula Casxdoma~ da `movida kidev erTi mgzavri~ movlenaTa 
Soris droebiTi kvanZis SemTxvevaSi mosuli mgzavri jdeba 
avtobusSi (im pirobiT, Tu misTvis ra Tqma unda aris adgili). 

SeadgineT GPSS modeli, romelic moaxdens movlenaTa 
imitacias avtobusis gaCerebaze. gamoviyenoT modeli Semdgomi 
informaciis Sesagroveb-lad. 

1. SevagrovoT rigis statistika, romelSic imyofeba 
avtobusis momlodine  mgzavrebi rigSi lodinis drois 
ganawilebis CaTvliT. 

2. vipovoT SemTxveviTi cvladis ganawileba `erT mosul 
avtobusze moumsaxurebel mgzavrTa ricxvi ~. 

 
modelis programis Sedgenamde gaecaniT 21-e cxrilSi 

mocemul elementebs. 
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                                                                    cxrili 21 

 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
modelis I segmenti 
modelis II segmenti 

 
mgzavri 
avtobusi: 
P1– Tavdapirvelad gadmosxdomis msurvel mgzavrTa ricxvi; 
Semdgom avtobusSi arsebuli mgzavrebis ricxvi, romlebic 
aucileblad eqvemdebareba gadmosxdomas 

 
funqciebi: 

XPDIS 
ONBUS 

                     
OFF 

 

 
ganawilebis eqsponencialuri funqcia 
gaCerebaze misvlis momentSi avtobusSi myof mgzavrTa ricxvis 
ganawilebis funqcia 
avtobusidan gadmomsxdomi mgzavrebis ricxvis ganawilebis 
funqcia 

 
logikuri  
logikuri 

gadamrTvelebi: 
BUS 

 

 
 

logikuri gadamrTveli: mdgomareobaSi `CamoSveba~ miuTiTebs 
Semdeg pirobaTa erTdroul Sesrulebaze: 
1) avtobusi imyofeba gaCerebaze  
2) Semdeg mgzavrs SeuZlia ecados ganaxorcielos Casxdoma 

rigebi: 
LINE 

A 
avtobusis momlodineTa rigi 

 
SenarCunebuli 

sidideebi: 
MAD 

 
        NOWON 

 
im adamianTa ricxvis gansazRvris mricxveli, romelTac ver 
SeZles gaCerebaze myof avtobusSi Casxdoma 
 
gaCerebaze misul avtobusSi myof mgzavrTa ricxvis 
gansazRvris mricxveli 

 
cxrilebi: 

  INQUE 
                   

MAD 

 
rigSi yofnis drois ganawilebis Sefasebis cxrili 
`moumsaxurebeli adamianebi erT avtobusze~ SemTxveviTi 
cvladis ganawilebis Sefasebis cxrili 

 

modelis programas aqvs Semdegi saxe: 
 
*     * * * * * * * * * * * * * * * * *  *  *  * 
*          *   CPSS WORLD SIMULATION  * 
            * * * * * * * * * * * * * * * * * * * * *  
 
*     FUNCTION DEFINITIONS 
 
      XPDIS    FUNCTION     RN1, C24 ; eqsponencialuri ganawilebis funqcia 
 0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
 .7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
 .94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6/.995,5.3 
 .998,6.2/.999,7/.9998,8 
 
        ONBUS   FUNCTION RN1, C2 ; avtobusSi mgzavrTa Casxdomis funqcia 
     0, 20 / 1, 51 
 
       OFF         FUNCTION RN1, C2        ; avtobusidan mgzavrTa gadmosxdomis funqcia 
    0, 3 / 1, 8 
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* TABLE DEFINITIONS 
       INQUE    QTABLE        LINE, 300, 300, 7 ; avtobusis gaCrebaze mgzavris mier    

daxarjuli dro 
       MAD TABLE X$MAD, 0, 1, 10 ; moumsaxurebel mgzavrTa raodenoba 
 
*  MODEL SEGMENT  1 
 

       GENERATE     150, FN$XPDIS, , , 1 ; avtobusis gaCerebaze mgzavrTa 
mosvla 

         QUEUE  LINE    ; rigSi Cadgoma 
                    GATE LS           BUS                            ; avtobusis karebebis gaxsnis 

molodini 
        DEPART LINE   ; rigis datoveba 
        TEST  L             X$NOWON, 50, MAD    ; aris avtobusSi adgili? Tu ara 

gadadiT MAD WdiT miTiTebul blokze 

        LOGIC  R BUS    ; ki. avtobusis karis daketva 
  GET ON   ADVANCE 8, 4    ; mgzavrobis dro 

             SAVEVALUE  NOWON+, 1                 ; avtobusSi myof mgzavrTa ricxvis 
daTvla   

         LOGIC  S BUS            ; momdevno mgzavrisaTvis karis gaReba 
         TERMINATE             ; mgzavris avtobusSi Cajdoma 
   MAD       SAVEVALUE MAD+, 1 ; moumsaxurebel mgzavrTa ricxvis gazrda                   
                    TERMINATE   ; moumsaxurebeli mgzavri tovebs gaCerebas 

 
*   MODEL SEGMENT  2 
 
         GENERATE 1800   ; avtobusis mosvla 
         ADVANCE 90, 90   ; avtobusis mocdenis dro 
                    SAVEVALUE   NOWON, FN$ONBUS ; NOWON = avtobusSi myof   

mgzavrTa ricxvs 
         ASSIGN            1, FN$OFF            ; P1 = Camosvlis msurvelTa ricxvs 
   NEXT      ADVANCE 4, 3             ; Casul mgazavrTa momsaxurebis dro 
         SAVEVALUE NOWON-, 1            ; avtobusSi darCenil mgzavrTa ricxvi 
          LOOP            1, NEXT            ; momdevno mgzavris Casvla 
         LOGIC  S BUS             ; avtobusis karis gaxsna 
         TEST   E             Q$LINE, 0            ; avtobusidan Camsvlel mgzavrTa rigi 
         TEST    E W$GETON, 0          ; bolo mgzavris amosvlaSi darwmuneba 
                    TABULATE      MAD                         ; moumsaxurebel mgzavrTa ricxvis 

tabulireba 
              SAVEVALUE        MAD, 0                      ; moumsaxurebel mgzavrTa ricxvi    

nulis tolia ganuleba 
   LOGIC   R           BUS            ; avtobusis karis daketva 
   TERMINATE       1             ; avtobusis wasvla  
*  CONTROL 
 
   START  25      ; modelis programis Sesrulebaze gaSveba 
   CREAR        ; gasufTaveba       
 
 
     ---------------                                            ----------------------------              

          (qula)                                                                                (xelmowera) 
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laboratoriuli samuSao #22 

amocana biblioTekis Sesaxeb 
 

ganvixiloT biblioTeka masSi Tvisuflad SeRwevis gareSe. 
aseT biblioTekaSi wignis miRebis nebismierma msurvelma 
magidasTan mjdom biblioTekars unda warudginos moTxovnis 
forma. amis Semdeg biblioTekari miemarTeba wignsacavSi, eZebs 
sasurvel wigns da masTan erTad brundeba magidasTan. Semdeg 
warmoebs gacemis procedura, ris Semdegac mkiTxveli tovebs 
biblioTekas. 

Tu momsaxurebas elodeba ramdenime adamiani, biblioTekari 
xSirad axdens drois ekonomias, romelic saWiroa gacemis 
magididan wignsacavamde ganvlili manZilis dasafarad, erTbaSad 
ramdenime mkiTxvelisgan axdens ra moTxovnis formebis aRebas 
da yovelive amiT imcirebs datvirTvas. vinaidan wignebis is 
raodenoba, romelTa erTdroulad wamoRebac SeuZlia biblioTe-
kars SezRudulia, biblioTekaris mier erTdroulad wignebis 
moTxovnis formebis raodenobac, TavisTavad SezRuduli iqneba. 

biblioTekaSi wignebis gacemis proceduris imitacia 
ganaxorcieleT Semdegi pirobebis gaTvaliswinebiT (drois 
erTeulia 1 wm.): 

1.  wignebis miRebis msurveli pirebi magidasTan midian 
puasonis kanonis     Tanaxmad saSualo intensiurobiT _ 30 
adamiani saaTSi; 

2. TiToeuls surs miiRos mxolod erTi wigni. ufro metic, 
saWiro wigni yovelTvis adgilze imyofeba; 

3. gacemis  magidasTan  momuSave biblioTekarTa ricxvi 
cvalebadi unda iyos (anu isini unda enacvlebodnen 
erTmaneTs); 

4. rogorc ki biblioTekari Tavisufldeba, mas SeuZlia 
erTdroulad aiRos moTxovnis formebi ara umetes oTxi 
adamianisagan (Tuki adamianebis aseTi ricxvi elodeba 
momsaxurebas); 

5. modelSi miRebulia Semdegi droebiTi maxasiaTeblebi: 
a) moTxovnis formebis gadacemaze daxarjuli dro 

araarsebiTia; 
b) gacemis magididan wignsacavamde erTi mimarTulebiT 

gavlaze saWiro dro udris 1±0,5 wT-s; 
g) erTi, ori, sami an oTxi wignis moZiebaze aucilebeli 

dro ganawilebulia normaluri kanonis Tanaxmad 
Sesabamisad saSualod 3, 6, 9 da 12 wT-iT da 
saSualodan 20%-is toli standartuli gadax-riT; 

d) wignsacavidan biblioTekaris dabrunebis Semdeg 
gacemis proceduris dasrulebamde saWiro dro erT 

adamianze Seadgens 2±1 wT-s. 
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6.  moTxovnis formebs iReben Semosvlis rigis mixedviT. 
wignsacavidan biblioTekaris dabrunebis Semdeg gacemis 
proceduris dasruleba xorcieldeba imave principiT; 

7. Tuki Tavisufalia ori an meti biblioTekari da 
momsaxurebas elis ori an meti mkiTxveli, 
biblioTekarebi erTmaneTSi samuSaos ar iyofen Tanabrad. 
amis nacvlad biblioTekari iRebs imden formas ramdensac 
SeZlebs (magram ara umetes oTxisa); amis Semdeg, Tuki 
kidev rCeba mkiTxveli, momdevno biblioTekari aseve iRebs 
imden formas ramdensac SeZlebs da a.S. 

SeadgineT GPSS modeli, romelic gansazRvravs Semdegi SemT-
xveviTi sidideebis ganawilebas:  

1. gacemis magidasTan TiToeuli mkiTxvelis mier gatarebul 
dros; 

2. biblioTekaris mier waRebuli formebis raodenobas; 
3. biblioTekarebis datvirTvas.  
modelis programis Sedgenamde gaecaniT 22-e cxrilSi 

mocemul elementebs. 
                                                                     cxrili 22 

 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
modelis I segmenti 

 
 

modelis II segmenti 

 
mkiTxveli imyofeba gacemis magidasTan: 
P1 – aRniSnuli mkiTxvelis momsaxure biblioTekaris 
ganmsazRvreli nomeri 
gacemis magidasTan momuSave biblioTekari: 
P1 – aRniSnuli biblioTekaris ganmsazRvreli nomeri; 
P2 – Tavdapirvelad aRniSnuli biblioTekaris mier aRebuli 
formebis raodenoba; Semdeg mkiTxvelTa ricxvi, romelTaTvisac 
aucilebelia gacemis proceduris dasruleba 

funqciebi: 
SNORM 
XPDIS 

 

 
normirebuli normaluri ganawilebis funqcia 
eqsponencialuri ganawilebis funqcia 

 
logikuri 

gadamrTvelebi: 
1, 2, 3 da a.S 

 
 
 
 
 

SLIP 

dakavSirebulia 1-el, me-2, 3 da a.S. biblioTekarTan; TiToeuli 
biblioTekari misi mkiTxvelis informaciisaTvis iyenebs Tavis 
logikur gadamrTvels imis Taobaze, rom misi wigni napovnia. 
TiToeuli mkiTxveli Sesabamisad amowmebs Tavisi biblioTekaris 
logikur gadamrTvels imisaTvis, rom gansazRvros mzad aris Tu 
ara misi wigni.  
gamoiyeneba biblioTekaris mier informaciisaTvis imis Taobaze, 
rom igi mzad aris daiwyos formebis Segroveba; am miznisaTvis 
yvela biblioTekari iyenebs erTsa da imave logikur gadamrTvels 
 

SenarCunebuli 
sidideebi: 

CLERK 
 

COUNT 
 

AbiblioTekaris ganmasxvavebel nomersa da mkiTxvelebs Soris 
kavSiris arxis saxiT gamoyenebuli srulsityviani SenarCunebuli 
sidide, romelTa samkiTxvelo formebic waiRo aRniSnulma 
biblioTekarma 
formebis waRebis etapze biblioTekaris mier waRebuli formebis 
dasaTvlelad gamoyenebuli srulsityviani SenarCunebuli sidide 

mravalarxiani 
mowyobilobebi: 

BUSY 

 
 

gamoiyeneba biblioTekaris datvirTulobis gamosaTvlelad 
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modelis programas aqvs Semdegi saxe: 
 
*     * * * * * * * * * * * * * * * * *  *  *  * 
*         *   CPSS WORLD SIMULATION  * 
           * * * * * * * * * * * * * * * * * * * * *  
 
*  EQUIVALENCE DEFINITIONS 
    SLIP  EQU  10,  L ; biblioTekaris mier formebis 

Segrovebis funqcia 
 
*          FUNCTION DEFINITIONS 
 
  SNORM   FUNCTION   RN1, C25       ; normaluri ganawilebis funqcia 
   0,-5/0.00003,-4/.00135,-3/.00621,-2.5/.02275,-2/.06681,-1.5 
.11507,-1.2/.15866,-1/.21186,-.8/.27425,-.6/.34458,-.4/.42074,-.2 
.5,.0/.57926,.2/.65542,.4/.72575,.6/.78814,.8/.84134,1/.88493,1.2 
.93319,1.5/.97725,2/.99379,2.5/.99865,3/.99997,4/1,5 
 
   XPDIS FUNCTION   RN1,C24     ; eqsponencialuri ganawilebis funqcia 
0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
.7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
.94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6/.995,5.3 
.998,6.2/.999,7/.9998,8 
 
*   STORAGE   CAPACITY   DEFINITIONS 
  
   BUSY   STORAGE       3   ; biblioTekarebis raodenoba  

 
*    TABLE  DEFINITIONS 
 
DELAY   TABLE             M1, 360, 60, 26   ; gacemis magidasTan mkiTxvelebis mier 

gatarebuli drois gansazRvris cxrili 
  SLIPS      TABLE             X$COUNT, 1, 1, 5  ; biblioTekaris mier aRebuli  

formebis raodenobis cxrili  
* VARIABLE DEFINITIONS 
 
DOUBL     BVARIABLE  X$COUNT ’E’ 4 + W$WAIT  ’E’ 0 
GNORM   FVARIABLE  (FN$SNORM/5 + 1) * 180 * P2 
 
*  MODEL SEGMENT  1 
 
                GENERATE     120, FN$XPDIS, , , 1                 ; gacemis magidasTan 

mkiTxvelebis misvla 
   WAIT    ADVANCE     ; Tavisufali bloki  
                  GATE   LS         SLIP                                         ; lodini, vidre biblioTekari 

gaxsnis wignsacavis kars 
       ASSIGN           1, X$CLERK   ; P1 = biblioTekaris nomers 
                 SAVEVALUE    COUNT+, 1                              ; biblioTekaris mier 

formebis daTvla 
                 TEST   E             BV$DOUBL, 1, BYPAS          ; aiRo biblioTekarma yvela 

forma? Tu ara gadadi sxva 
blokze 
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                LOGIC   R          SLIP                                           ;ki. SLIP wignsacavis karis  
daxurva 

  BYPAS  GATE   LS         P1 ; lodini, vidre 
biblioTekari gaxsnis 
wignsacavis kars 

      LOGIC R       P1    ; wignsacavis karis daxurva 
                 TABULATE       DELAY                                    ; gacemis magidasTan 

mkiTxvelebis mier 
gatarebuli drois 
tabulireba 

                 TERMINATE    1                                                 ; mkiTxvelis mier 
biblioTekis datoveba  

 
*  MODEL SEGMENT  2 
 
BLOK A   GENERATE       , , , 3    ; 3 biblioTekaris momsaxureba 
       ASSIGN            1, N$BLOK A   ; P1 = biblioTekaris nomers 
BLOK B   TEST   G            W$WAIT, 0   ; lodini, vidre mova mkiTxveli 
       ENTER            BUSY    ; biblioTekaris dakaveba  
                  SAVEVALUE    COUNT, 0                               ; aRebuli formebis ricxvi   

nulis tolia 
                  SAVEVALUE    CLERK, P1 ; biblioTekaris nomris 

dakavSireba momsaxurebul 
mkiTxvelTan 

    LOGIC   S         SLIP  ; SLIP wignsacavis karis gaxsna
  

    BUFFER ; gadasinjvis ganaxleba 
imisaTvis, rom  gavuSvaT 
mkiTxvelebi  

                ASSIGN             2, X$COUNT            ; P2 = aRebuli formebis ricxvs 
                   TABULATE       SLIPS                                  ; aRebuli formebis ricxvis 

tabulireba 
                ADVANCE            60, 30                                  ; wignsacavSi wasvlaze 

daxarjuli dro  
               ADVANCE             V$GNORM                        ; wignebis moZebnaze daxarjuli 

dro 
                ADVANCE            60, 30                                   ; wignsacavidan mosvlaze 

daxarjuli dro 
BLOK C  ADVANCE 120, 60         ;  momdevno mkiTxvelze gacemis dro 

      LOGIC   S  P1                      ; wignsacavis karis gaxsna 
                 BUFFER                                                          ; gadasinjvis ganaxleba 

imisaTvis, rom gavuSvaT 
mkiTxvelebi maTTvis moZiebuli 
wignebiT 

                 LOOP               2,  BLOK C                           ; momdevno mkiTxvelisaTvis 
wignis gacema (Tu aseTi arsebobs) 

      LEAVE  BUSY           ; biblioTekaris ganTavisufleba 
     TRANSFER     , BLOK B                              ; momsaxurebis Semdegi ciklis 

dasawyisze gadasvla 
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*  CONTROL 
 

 a)                 START     100              ; modelis programis Sesrulebaze gaSveba        
                      CLEAR   ; gasufTaveba     

    
 b)  BUSY    STORAGE   4   ; erTdroulad muSaobs 4 biblioTekari 
                  START 100          ; modelis pogramis Sesrulebaze gaSveba 

          CLEAR   ; gasufTaveba 
   
 g)   BUSY   STORAGE   5   ; erTdroulad muSaobs 5 biblioTekari 
                      START 100   ; modelis programis Sesrulebaze gaSveba
           CLEAR   ; gasufTaveba 

  
 
 
 
 
 

  
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ---------------                                           ----------------------------              

           (qula)                                                                              (xelmowera) 
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laboratoriuli samuSao #23 

amocana saTadarigo detalebis Sesaxeb 
 
 

CarxSi gamoiyeneben detals, romelic drodadro gamodis 
mwyobridan. rogorc ki gamoyenebul detalTan mimarTebaSi 
adgili aqvs mtyunebas, Carxi aucileblad unda iqnas 
gamorTuli. mtyunebul detals xsnian da mis nacvlad imave 
wuTSi an rogorc ki iqmneba amis SesaZlebloba ayeneben axal 
saTadarigo detals da Carxi kvlav moyavT muSa mdgomareobaSi. 

uwesivro detalebs aremonteben da remontis Semdeg maT 
kvlav iyeneben.  

detalis muSaobis dro ganawilebulia normaluri kanonis 
Tanaxmad saSualo kvadratuli gadaxriT 350 sT da standartuli 
gadaxriT 70 sT. Carxidan mtyunebuli detalis moxsna ikavebs 4 
sT-s. uwesivro detalis remontis dro ganawilebulia 
normaluri kanonis Tanaxmad Sesabamisad 8 da 0, 5 sT-s toli 
saSualo da standartuli gadaxriT. 

aRniSnuli Carxis muSaobis Tvalyurismdevneli operatori 
uSualod agebs pasuxs uwesivro detalis moxsnasa da mis 
nacvlad Sesacvleli detalis dayenebaze. mtyunebuli detalebis 
remontiT dakavebulia meqanikosi. meqanikosis movaleobaSi Sedis 
aseve sxva wyaroebidan masTan moxvedrili calkeuli detalebis 
remontic. es sxva detalebi Semodis puasonis kanonis Tanaxmad 
Semosvlebs Soris 9 sT-is toli saSualo intervaliT. maT 

remontze saWiro dro Seadgens 8±4 sT-s. remontis dros maT 
gaaCniaT gacilebiT ufro maRali prioriteti, vidre 
gansaxilvel CarxSi gamoyenebul uwesivro detalebs. rogorc 
ukve aRvniSneT, aRniSnuli detalebis prioritetebi remontis 
dros gacilebiT ufro maRalia, vidre am movlenas aqvs adgili 
uwesivro detalebTan mimarTebaSi; isini remontze rigSi dgeba 
remontis momlodine uwesivro detalebze gacilebiT ufro adre. 

SeadgineT GPSS modeli sistemisaTvis `Carxi-detalebi~ da 
igi gamoiyeneT Carxis gamoyenebis koeficientis sapovnelad, 
rogorc sistemaSi arsebuli saTadarigo detalebis raodenobis 
funqcia. modelirebis droa 5 weliwadi imis daSvebiT, rom 
samuSao kvira Sedgeba 40 saaTisagan. drois erTeulia 1, 1 sT. 

 
modelis programis Sedgenamde gaecaniT 23-e cxrilSi 

mocemul elementebs. 
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                                                                    cxrili 23 
 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
modelis I segmenti 
modelis II segmenti 
modelis III segmenti 

 
Carxis operatori 
sxva detali 
tranzaqt-wammzomi 

mowyobilobebi: 
MAC 

    FIXER 
                    

 
Carxi, romlis datvirTvac unda ganisazRvros 
meqanikosi 
 

funqciebi: 
     SNORM 

   XPDIS 

 
normirebuli normaluri ganawilebis funqcia 
eqsponencialuri ganawilebis funqcia 

SenarCunebuli 
sidideebi: 

1 
 

 
arsebuli  wesivruli saTadarigo nawilebis raodenobis 
Casawerad gamoyenebuli mricxveli 

cvladebi: 
 

                    1 
 

FIX 

 
CarxSi gamoyenebuli detalis normalurad ganawilebuli 
muSaobis drois aRmweri cvladi 
CarxSi gamoyenebuli detalebis normalurad ganawilebuli 
remontis drois aRmweri cvladi 

 
 

modelis programas aqvs Semdegi saxe: 
 

*     * * * * * * * * * * * * * * * * *  *  *  * 
*         *   CPSS WORLD SIMULATION  * 
           * * * * * * * * * * * * * * * * * * * * *  
 
* NON-STANDARD RANDOM NUMBER SEQUENCE INITIALIZATIONS 
  

              RMULT 121, , 17  ; sawyisi mniSvnelobebis miniWeba  
     

*                  FUNCTION DEFINITIONS 
 
  SNORM         FUNCTION   RN1, C25      ; normaluri ganawilebis funqcia 
   0,-5/0.00003,-4/.00135,-3/.00621,-2.5/.02275,-2/.06681,-1.5 
.11507,-1.2/.15866,-1/.21186,-.8/.27425,-.6/.34458,-.4/.42074,-.2 
.5,.0/.57926,.2/.65542,.4/.72575,.6/.78814,.8/.84134,1/.88493,1.2 
.93319,1.5/.97725,2/.99379,2.5/.99865,3/.99997,4/1,5 
 
   XPDIS FUNCTION   RN1,C24      ; eqsponencialuri ganawilebis funqcia 
0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
.7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
.94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6/.995,5.3 
 
* VARIABLE DEFINITIONS 
 

   1         FVARIABLE       700*FN$SNORM + 3500  ; CarxSi gamoyenebuli detalis 
normalurad ganawilebuli muSaobis 
drois aRmweri cvladi 

    FIX      FVARIABLE       5*FN$SNORM + 80          ; CarxSi gamoyenebuli 
detalebis normalurad ganawilebuli 
remontis drois aRmweri funqcia 
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*  MODEL SEGMENT  1 
 
          GENERATE       , , , 1                  ; pirveli muSis Semosvla  
   AGAIN     SEIZE               MAC                  ; Carxis dakaveba  
          ADVANCE   V1                     ; detalis muSaobis dro 
          RELEASE   MAC                  ; Carxis ganTavisufleba 
          ADVANCE    40                        ; mtyunebuli detalis moxsnis dro 
          SPLIT               1, FETCH     ; saTadarigo detalze damxmaris 
gagzavna  
          SEIZE               FIXER       ; meqanikosis dakaveba 
          ADVANCE          V$FIX       ; remontis dro 
          RELEASE           FIXER       ; meqanikosis ganTavisufleba 
                     SAVEVALUE     1+, 1                   ; wesivruli saTadarigo detalebis 

ricxvis gazrda 
                    TERMINATE                                 ; dasasruli. remontis process 

agrZelebs damxmare 
   FETCH   TEST   G             X1, 0                    ; wesivruli saTadarigo detalis  

lodini (Tu saWiroa) 
                  SAVEVALUE     1-, 1                       ; saTadarigo detalebis ricxvis 

Semcireba 
       ADVANCE          60        ; detalis dayenebis dro 
       TRANSFER , AGAIN       ; gadasvla Carxis CarTvaze  
 
*  MODEL SEGMENT  2 
 
                  GENERATE       90, FN$XPDIS, , , 1   ; saremonto saamqroSi Sedis 

sxvadasxva detalebi 
             ADVANCE    ; carieli bloki 
       SEIZE            FIXER              ; meqanikosis dakaveba 
       ADVANCE         80, 40  ; remontis dro 
       RELEASE            FIXER   ; meqanikosis ganTavisufleba 
                  TERMINATE                                          ; garemontebuli detalebis 

saamqrodan gatana 
 
*  MODEL SEGMENT  3 
 
      GENERATE        104000  ; modelirebis dro 
      TERMINATE        1   ; dasasruli 
 
 
* CONTROL AND STORAGE CAPACITY RE-DEFINITIONS 
 
a) START 1  ; modelis programis Sesrulebaze  gaSveba  
 CLEAR   ; gasufTaveba 
 
b) RMULT 121, , 17 ; sawyisi mniSvnelobebis miniWeba   
 INITIAL X1, 1  ; erTi satadarigo  detalis dros  
 START 1             ; modelis programis Sesrulebaze  gaSveba 

CLEAR   ; gasufTaveba 
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g) RMULT 121, , 17 ; sawyisi mniSvnelobebis miniWeba   
 INITIAL X1, 2   ; ori saTadarigo detalis dros   
            START                1                 ; modelis programis Sesrulebaze gaSveba  

CLEAR   ; gasufTaveba 
        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     ---------------                                            ---------------------------              

          (qula)                                                                               (xelmowera) 
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laboratoriuli samuSao #24 

amocana saTadarigo detalebis Sesaxeb  
siiTi atributuli funqciis gamoyenebiT 

 
Cvens mier aw ukve ganvlil modelirebis 23-e amocanaSi 

ganxilul iqna Carxi, romelic gamoiyenebda detals, romelic 
Tavis mxriv eqvemdebareboda  periodul dazianebebs. mocemuli 
detali aRvniSnoT A simboloTi. axla ki davuSvaT, rom amave 
CarxSi iyeneben kidev erT detals, romelsac Cven aRvniSnavT B 
simboloTi. rogorc A aseve B detali eqvemdebareba periodul 
dazianebebs. rogorc ki CarxSi gamoyenebas daqvemdebarebul A an 
B detalebSi adgili aqvs mtyunebas, Carxi iTiSeba. Semdeg, 
mtyunebul detals xsnian da mis nacvlad ayeneben gamarTul 
saTadarigo detals (Tu igi gaaCniaT an rogorc ki Cndeba amisi 
SesaZlebloba) da Carxi kvlav moyavT muSa mdgomareobaSi. 
rogorc A aseve B detali SeiZleba Seremontdes da xelaxla 
iqnas gamoyenebuli. 

Carxis muSaobis dros TiToeuli dayenebuli detalis 
mwyobridan gamosvlamde darCenili dro mcirdeba. davuSvaT, 
magaliTad, rom Carxi CarTulia momentSi rodesac A da B 
dayenebul detalebs mwyobridan gamosvlamde darCaT muSaobis 
Sesabamisad 330 da 415 sT. maSin 330 sT-is gasvlis Semdeg A 
detalis mtyunebis gamo meqanizmi gamoirTveba, B detals misi 
mwyobridan gamosvlamde darCeba muSaobis mxolod 85 sT. 

B detalis muSaobis dro ganawilebulia normaluri kanonis 
Tanaxmad Sesabamisad 450 da 90 sT-is toli saSualo da 
standartuli gadaxrebiT. mtyunebuli B detalis meqanizmidan 
(Carxidan) demontaJi ikavebs 4 sT-s, xolo amave tipis misi 
Semcvleli detalis montaJi ki _ 6 sT-s.  

B tipis detalebis damatebiTi Tvisebebis garda, romelTa 
drosac Carxi imyofeba muSa mdgomareobaSi, dasmuli sakiTxebi 
Cvens mier 23-e amocanaSi aRwerili pirobebis identuri gaxlavT, 
kerZod: 1) A tipis detalebs gaaCniaT 23-e amocanaSi aRwerili 
Tvisebebi da  2) muSaobs mxolod erTi meqanikosi.  

meqanikosi aremontebs A da B detalebs maTi Semosvlis rigis 
mixedviT. garda amisa, igi agrZelebs im sxva detalebis remonts, 
romelTac remontis dros gaaCniaT gacilebiT ufro maRali 
prioriteti vidre A da B detalebs. 

SeadgineT GPSS modeli sistemisaTvis `Carxi-detalebi~ da 
Semdeg miRebuli modeli gamoiyeneT Carxis datvirTulobis 
koeficientis, rogorc sistemaSi arsebuli A da B saTadarigo 
detalebis raodenobis funqciis sapovnelad. modelirebis droa 
5 weliwadi imis daSvebiT, rom samuSao kvira Sedgeba 40 
saaTisagan. drois erTeulia 0, 1 sT. 
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TiToeuli SemTxvevisaTvis Tvalyuri mivadevnoT 
eqsperimentis pirobas ise, rom remontis punqtSi mtyunebul da 
sxva detalebs Soris dublirebul iqnas urTierTqmedeba. 

 
modelis programis Sedgenamde gaecaniT 24-e cxrilSi 

mocemul elementebs. 
                                                                      cxrili 

24 
 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
modelis I segmenti 

 
 
 
 

modelis II segmenti 
modelis III segmenti 

 
Carxis operatori: 
P1 - Cadgmuli A detalis muSaobis darCenili dro; 
P2 - Cadgmuli B detalis muSaobis darCenili dro; 
P3 - pirvelidan da meoredan im parametris nomeri, romelsac 
gaaCnia yvelaze mcire sidide 
sxva detali 
tranzaqt-wammzomi 
 

mowyobilobebi: 
MAC 

 FIXER 
                    

 
Carxi, romlis datvirTvac eqvemdebareba gansazRvras 
meqanikosi 

funqciebi: 
BFIX 
FLIP 

 
 

  POINT 
 
 

   SNORM 
XPDIS 

 
aRwers B detalis remontis drois ganawilebas 
funqcia, romlis mniSvnelobadac gvevlineba im parametris 
(pirveli an meore) nomeri, romlis nomeric ar aris Cawerili 
mesame parametrSi 
siiTi atributuli funqcia, romlis mniSvnelobadac funqciis 
argumentis mniSvnelobisgan damokidebulebiT gvevlineba Aan B  
detalis remontis drois ganawilebidan amonarCevi 
normirebuli normaluri ganawilebis funqcia 
eqsponencialuri ganawilebis funqcia 

SenarCunebuli 
sidideebi: 

1, 2 
 

 
Sesabamisad A da B arsebuli saTadarigo detalebis raodenobis 
Casawerad gamoyenebuli mricxveli 

cvladebi: 
1, 2 

 
AFIX 

 
Sesabamisad A da B detalebis normalurad ganawilebuli 
muSaobis drois aRmweri cvladebi 
A detalis normalurad ganawilebuli remontis drois aRmweri 
cvladi 

 
modelis programas aqvs Semdegi saxe: 

 
*       * * * * * * * * * * * * * * * * *  *  *  * 
*           *   CPSS WORLD SIMULATION  * 
             * * * * * * * * * * * * * * * * * * * * *  
 
*  RANDOM NUMBER SEQUENCE INITIALIZATIONS 
      RMULT 121, , 17         ; generatoris sawyisi parametrebis gansazRvra 
 
*    FUNCTION DEFINITIONS 
 
      BFIX   FUNCTION     RN 2, C5 ; B detalis remontis drois ganawilebis         

0, 50 /. 22, 60 /. 57, 70 /. 83, 80 / 1, 90              funqcia 
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     FLIP     FUNCTION     P3, L2  ; parametris nomris mniSvnelobis funqcia 
    1, 2 / 2, 1  
     POINT   FUNCTION    P3, M2  ; siiTi atributuli funqcia 
   1, V$AFIX / 2, FN$BFIX 
 
*             FUNCTION DEFINITIONS 
 
  SNORM    FUNCTION   RN1, C25       ;normaluri ganawilebis funqcia 
   0,-5/0.00003,-4/.00135,-3/.00621,-2.5/.02275,-2/.06681,-1.5 
.11507,-1.2/.15866,-1/.21186,-.8/.27425,-.6/.34458,-.4/.42074,-.2 
.5,.0/.57926,.2/.65542,.4/.72575,.6/.78814,.8/.84134,1/.88493,1.2 
.93319,1.5/.97725,2/.99379,2.5/.99865,3/.99997,4/1,5 
 
    XPDIS FUNCTION   RN1,C24      ;eqsponencialuri ganawilebis funqcia 
0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
.7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
.94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6/.995,5.3 
 
* VARIABLE DEFINITIONS 
 
  1         FVARIABLE     700*FN$SNORM+3500    ;  A detalis normalurad  

ganawilebuli muSaobis drois 
aRmweri funqcia 

 2          FVARIABLE     900*FN$SNORM+4500    ; B detalis normalurad 
ganawilebuli muSaobis  drois 
aRmweri funqcia 

AFIX   FVARIABLE     5*FN$SNORM+80            ; A detalis normalurad 
ganawilebuli remontis  drois 
aRmweri cvladi 

 
* MODEL SEGMENT  1 
 
  GENERATE       , , , 1  ; pirveli muSis Semosvla 

 ASSIGN      1, V1             ; P1 = A tipis detalis muSaobis dro 
 ASSIGN      2, V2  ; P2 = B tipis detalis muSaobis dro 

AGAIN  SELECT   MIN     3, 1, 2,  , P ;P3 = muSaobis min. drois Semcveli 
parametris nomeri 

  SEIZE      MAC  ; Carxis CarTva 
  ADVANCE      P*3   ; Carxis momsaxurebis dro 
  RELEASE     MAC  ; Carxis gamorTva 

  ASSIGN             FN$FLIP-, P*3     ;mwyobridan gamousvleli datalisaTvis 
muSaobis darCenili drois Secvla 

  ADVANCE     40   ; mtyunebuli detalis moxsnis dro 
  SPLIT     1, FETCH  ; damxmaris saTadarigo detalze gagzavna 
  SEIZE     FIXER  ;meqanikosos dasaqmeba 
   ADVANCE     FN$POINT ; remontis dro 
  RELEASE     FIXER  ;meqanikosis ganTavisufleba 
  SAVEVALUE   P3+, 1  ;saTadarigo detalebis ricxvis Secvla 
             TERMINATE ; dasasruli. remontis process 

agrZelebs damxmare 
FETCH     TEST   G    X*3, 0  ; wesivruli saTadarigo detalis lodini
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            SAVEVALUE   P3-, 1                      ; wesivruli saTadarigo detalebis 
ricxvis  Secvla 

  ADVANCE    60   ; detalis Cayenebis dro 
 ASSIGN            P3, V*3                   ;  P3 sididis meSveobiT  P1 an P2 detalis 

muSaobis drois Setana 
  TRANSFER     , AGAIN  ; Carxis CarTvaze gadasvla 
 

* MODEL SEGMENT  2 
 
 GENERATE   90, FN$XPDIS, , , 1 ; remontze sxva detalebis Sesvla 
 ADVANCE    ; carieli bloki 
 SEIZE    FIXER  ; meqanikosos dasaqmeba 
 ADVANCE   80, 40   ; remontis dro 
 RELEASE   FIXER  ; meqanikosis ganTavisufleba 
 TERMINATE   ; garemon-li detalebis saamqrodan gatana 
 
* MODEL SEGMENT 3 
 
 GENERATE 104000  ; modelirebis dro 
 TERMINATE 1  ; dasasruli 
 
 
* CONTROL AND STORAGE CAPACITY RE-DEFINITIONS 
 
a) START 1   ; modelis programis Sesrulebaze gaSveba 

CLEAR    ; gasufTaveba 
 
b) RMULT 121, , 17  ; sawyisi mniSvnelobebis gansazRvra 
 INITIAL X2, 1   ; inicializacia 
 START 1   ;modelis programis Sesrulebaze gaSveba 

CLEAR    ; gasufTaveba 
 

g) RMULT 121, , 17  ; sawyisi mniSvnelobebis gansazRvra  
 INITIAL X2, 2   ; inicializacia 
 START 1   ;modelis programis Sesrulebaze gaSveba 

CLEAR    ; gasufTaveba  
 

d) RMULT 121, , 17  ; sawyisi mniSvnelobebis gansazRvra  
 INITIAL X1, 1   ; inicializacia 
 START 1   ;modelis programis Sesrulebaze gaSveba 

CLEAR    ; gasufTaveba 
 

e) RMULT 121, , 17  ; sawyisi mniSvnelobebis gansazRvra 
 INITIAL X1, 1 / X2, 1  ; inicializacia 
 START 1   ;modelis programis Sesrulebaze gaSveba 

CLEAR    ; gasufTaveba 
 

v) RMULT 121, , 17  ; sawyisi mniSvnelobebis gansazRvra 
 INITIAL X1, 1 / X2, 2  ; inicializacia 
 START 1   ;modelis programis Sesrulebaze gaSveba 

CLEAR    ; gasufTaveba 
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z) RMULT 121, , 17  ; sawyisi mniSvnelobebis gansazRvra 
 INITIAL X1, 2   ; inicializacia 
 START 1   ;modelis programis Sesrulebaze gaSveba 

CLEAR    ; gasufTaveba 
 

T) RMULT 121, , 17  ; sawyisi mniSvnelobebis gansazRvra 
 INITIAL X1, 2 /X2, 1  ; inicializacia 
 START 1   ;modelis programis Sesrulebaze gaSveba 

CLEAR    ; gasufTaveba 
 

i) RMULT 121, , 17  ; sawyisi mniSvnelobebis gansazRvra  
 INITIAL X1, 2/X2, 2  ; inicializacia 
 START 1   ;modelis programis Sesrulebaze gaSveba 
 CLEAR    ; gasufTaveba  
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     ---------------                                            ----------------------------              

          (qula)                                                                               (xelmowera)                          
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laboratoriuli samuSao #25 

avtogasamarTi sadguris modeli sistemis  
sxvadasxva konfiguraciis paraleluri modelirebisas 

 
me-20 magaliTis amocanisaTvis SevadginoT sxva modeli 

romelic moaxdens sxvadasxva variantebis imitacias paraleluri 
da ara Tanamimdevruli saxiT. igi unda Sesruldes rac SeiZleba 
kompaqturad, srulad gamoviyenebT ra iribi gansazRvrisa da 
iribi mimarTvis SesaZleblobebs. gansxvavebuli variantebi 
Seswavlil unda iqnas me-20 magaliTSi gamoyenebuli pirobebis 
identuri esperimentis pirobebis dros. 

paraleluri modelirebis dros tranzaqtebis mier ganvlili 
blokebis raodenoba SevadaroT Tanamimdevruli midgomis dros 
ganvlili blokebis ricxvs.  

SeadgineT GPSS modeli, romelic gansazRvravs procesoris 
drois ekonomias paraleluri midgomis dros. drois erTeulia 
0, 1 wm. 

 
modelis programis Sedgenamde gaecaniT 25-e cxrilSi 

mocemul elementebs. 
                    cxrili 25 

                                                 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
modelis I segmenti 

 
 
 
 
 
 

modelis II segmenti 

 
avtomobili: 
P1– aRniSnuli avtomobilis momsaxurebisaTvis saWiro dro 
P2–sidide, romelic miuTiTebs, Tu gasamarTi sadguris 
konfiguraciaTagan romels iyenebs mocemuli avtomobili: erTi, 
ori an sami mosamsaxuriT; 1-is, 2-is da 3-is Tanabari P2 sidideebi, 
zustad Seesabameba aRniSnul SemTxvevebs 
 
wammzomi 

funqciebi: 
IAT 

STIME 
                    

 
Semosvlis droebs Soris ganawilebis aRmweri funqcia 
momsaxurebis drois ganawilebis aRmweri funqcia 

logikuri 
gadamrTvelebi: 

LOCK 
 

 
 
avtogasamarT sadgurze `Riaa~ - `daketilia~ mdgomareobis 
maimitirebeli logikuri gadamrTveli 
 

rigebi: 
1, 2, 3 

rigebi, romlebSic avtomobilebi elodeba momsaxurebas 
sadgurebze Sesabamisad erTi, ori da sami mosamsaxuriT 
 

mravalarxiani 
mowyobilobebi: 

1, 2 3 
 

 
 
mravalarxiani mowyobilobebi, romelTa tevadoba tolia 1-is 2-is  
da 3-is, ra Seesabameba SemTxvevebs avtogasamarT sadgurSi erTi, 
ori da sami mosamsaxuriT 

cvladebi: 
NET 

 

 
cvladi, romlis sididec danaxarjebis gamoklebis Semdeg 
miRebuli dRiuri mogebis tolia; iribi mimarTvis meSveobiT 
aRniSnuli sami konfiguraciidan yvelasaTvis gamoiyeneba erTi 
cvladi  
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modelis programas aqvs Semdegi saxe: 
 

 
*     * * * * * * * * * * * * * * * * *  *  *  * 
*           *   CPSS WORLD SIMULATION  * 
             * * * * * * * * * * * * * * * * * * * * *  
*           RANDOM NUMBER SEQUENCE INITIALIZATIONS  
 

RMULT 111  ; generatoris sawyisi parametrebis dadgena 
 
* FUNCTION DEFINITIONS 
 
     IAT   FUNCTION     RN1, C7                            ; Semosvlis droebs Soris 

ganawilebis aRmweri funqcia   
   0, 0 /.25, 100 /.48, 200 /.69, 300 /.81, 400 /.9, 500 /1, 600          
    
    
    STIME FUNCTION RN1, C7         ; momsaxurebis drois ganawilebis aRmweri  
   0, 100 /.06, 200 /.21, 300 /.48, 400 /.77, 500 /.93, 600 /1, 700  funqcia 
 
 
* STORAGE CAPACITY DEFINITIONS 
 
 STORAGE       S1, 1 / S2, 2 / S3, 3  ; sadgomebis raodenoba  
 
* VARIABLE DEFINITIONS 
NNET VARIABLE SC*1-75-30* R*1  ; dRiuri mogebis aRmweri funqcia 
 
*     MODEL SEGMENT 1 
  

    GENERATE   FN$IAT, , , , 1             ; pirveli avtomobilis Semosvla 
    GATE LR      LOCK   ; sadguri Riaa 
    ASSIGN      1, FN$STIME  ; P1 = momsaxurebis dro 
    SPLIT E     2, NEXT, 2                         ; meore parametrSi pirveli 

avtomobilis ori aslis SemoReba  
NEXT  TEST   LE       Q*2, S*2, BYBYE            ; TiToeuli avtomobili amowmebs 

pirobas,  darCeba Tu ara 
avtogasamarT sadgurSi  

GOINN  QUEUE    P2    ; rigSi Cadgoma 
     ENTER    P2    ; operatoris dakaveba 
     DEPART    P2    ; rigidan gamosvla 
                PRIORITY    2                                           ;  upiratesoba gaaCnia avtomobilis 

wasvlas 
    ADVANCE    P1    ; momsaurebis dro 
DONE    LEAVE    P2    ; operatoris ganTavisufleba 
BYBYE TERMINATE               ;  operatoris ganTavisufleba 
 
 
 
 
 
*    MODEL SEGMENT  2 
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    GENERATE      43200              ; modelirebis dro 
     LOGIC   S        LOCK   ; dayenebulia niSani `daketilia~ 
                TEST   E           N$GOIN, N$DONE        ; TiT. sadgurze bolo avtomobilis 

momsaxurebis dasrulebis 
dalodeba 

                 SPLIT               2, AHEAD, 1                  ; erT parametrSi mflobelis ori 
aslis ganTavseba 

AHEAD  SAVEVALUE  P1, V$NET ; TiToeuli sadguris mier 
miRebuli mogeba  

    TERMINATE    1               ; avtogasamarTi sadguridan wasvla 
 
 
* CONTROL  
 
   a) START 3   ; modelis programis Sesrulebaze gaSveba 
    CLEAR    ; gasufTaveba 
   
  b) RMULT 333             ;  sawyisi parametrebis dadgena 
 START 3                        ; modelis programis Sesrulebaze gaSveba 

CLEAR              ;  gasufTaveba 
 
   g) RMULT 555             ; sawyisi parametrebis dadgena  
 START 3             ; modelis programis Sesrulebaze gaSveba 

CLEAR              ;  gasufTaveba 
 
  d) RMULT 777             ;  sawyisi parametrebis dadgena 
 START 3                 ; modelis programis Sesrulebaze gaSveba 
  CLEAR              ;  gasufTaveba 
 
 e) RMULT 999             ; sawyisi parametrebis dadgena  
 START 3             ; modelis programis Sesrulebaze gaSveba 
 CLEAR              ;  gasufTaveba     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    ---------------                                            ----------------------------              

       (qula)                                                                                (xelmowera) 
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laboratoriuli samuSao #26 

bankSi momsaxurebis sistemebis alternatiuli variantebis 
Sedareba erTi saerTo rigiT momxmareblis jaWvis gamoyenebiT  

 
mocemul SemTxvevaSi vaCvenoT Tu rogor SeiZleba 

ganvaxorcieloT me-12 amocanis modificireba (bankSi momsaxu-
rebis sistemebis alternatiuli variantebis Sedareba erTi 
saerTo rigiT) imgvarad, rom yvela, molaris momlodine 
tranzaqtebi _ klientebi aRmoCndnen momxmareblis jaWvSi. movax-
dinoT modificirebuli modelis gaSveba imave pirobebis dros, 
romlebSic funqcionirebda me-12 amocanis modeli.  

SeadgineT GPSS modeli, romelic momxmareblis jaWvis 
gamoyenebiT an misi gamoyenebis gareSe moaxdens procesoris 
muSaobis drois danaxarjebis Sedarebas 5 xuTsaaTiani samuSao 
dRis ganmavlobaSi. drois erTeulia 0, 1 wm.  

 
modelis programis Sedgenamde gaecaniT 26-e cxrilSi 

mocemul elementebs. 
 

                                                             cxrili 26 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
   modelis I segmenti 
    
   modelis II segmenti 

 
momsvlelebi: 
P1 _ momsvlelis momsaxurebisaTvis saWiro dro; 
wammzomi 

 funqciebi: 
                    XPDIS 
                
                   MEAN 
 
                

 
funqcia amonarCevisaTvis erTis toli saSualos mqone 
eqsponencialuri ganawilebidan  
sxvadasxva operaciebis SesrulebisaTvis aucilebeli 
momsaxurebis saSualo drois aRmweri funqcia 
 

 rigebi:   
                  ONE 

 
momsaxurebis dawyebis molodinis dros statistikuri 
monacemebis Sesagroveblad gamoyenebuli rigi. 

      mravalarxiani 
mowyobilobebi: 

  MOLARE 

 
bankSi rva molaris imitaciisaTvis gamoyenebuli  
mravalarxiani mowyobiloba 

momxmareblis jaWvebi: 
                 LINE 

 
momxmareblis jaWvebi, romelSic tranzaqti-momxmareblebi 
elodeba molaris ganTavisuflebas 
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modelis programas aqvs Semdegi saxe: 
 

*                  * * * * * * * * * * * * * * * * * * * * *  * 
*                                          *    CPSS WORLD SIMULATION    *  
*                         * * * * * * * * * * * * * * * * * * * * * * 
 
*              FUNCTION DEFINITIONS 
 
         XPDIS    FUNCTION      RN1, C24   ;eqsponencialuri ganawilebis funqcia 
  0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
 .7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
 .94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6/.995,5.3 
 .998,6.2/.999,7/.9998,8 
     MEAN   FUNCTION       RN1, D5                    ; servisis drois ganawilebis 

funqcia 
       .1, 450/ .29, 750/ .61, 1000/ .85, 1500/ 1, 3000 
 
*          STORAGE   CAPACITY DEFINITIONS 
 
   MOLARE   STORAGE  8   ; erTdroulad muSaobs 8 molare 
  
*         MODEL  SEGMENT  1  
 
         GENERATE 180,  FNXPDIS, , , , 1 ; klientebis Semosvla 
         ASSIGN             1, FN$MEAN, XPDIS ;  P1 = servisis erTnairi dro 
          PRIORITY        1 ; prioriteti eniWeba momsaxurebis   

dasrulebis momdevno movlenas  
         QUEUE  ONE   ; rigSi Cadgoma 
         GATE   SNF TELRS, QUEUP ; aris Tavisufali molare? 
   GRAB      ENTER             MOLARE   ; molaris dakaveba 

        DEPART ONE   ;  rigis datoveba 
        ADVANCE P1   ; operaciis Sesrulebis dro  
    LEAVE   MOLARE  ; molaris ganTavisufleba 
        UNLINK            LINE, GRAB, 1 ; momdevno klientis momsaxurebaze 

gagzavna (Tu aseTi arsebobs) 
       TERMINATE    ; bankis datoveba 

   QUEUP    LINK                LINE, F1F0                 ; ara. momxmareblis rigis jaWvSi 
Cadgoma 

 
    *           MODEL  SEGMENT  2     
        
                     GENERATE     180000  ; modelirebis dro 
          TERMINATE 1   ; dasasruli 
 
*                   CONTROL  

 
       a)           START  1    ; modelis programis Sesrulebaze gaSveba 
          CLEAR    ; gasufTaveba 
    
   b)            MOLARE   STORAGE  7 ; erTdroulad muSaobs 7 molare 
                     START  1       ; modelis programis Sesrulebaze gaSveba 

         CLEAR    ; gasufTaveba 
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   g)           MOLARE   STORAGE   9 ; erTdroulad muSaobs 9 molare 
                     START  1  ; modelis programis Sesrulebaze gaSveba 

        CLEAR    ; gasufTaveba 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     ---------------                                            ---------------------------              

          (qula)                                                                              (xelmowera) 
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laboratoriuli samuSao #27 

bankSi momsaxurebis sistemebis alternatiuli 
variantebis Sedareba momxmareblis jaWvis gamoyenebiT 

  
gansaxilvel SemTxvevaSi vaCvenoT Tu rogor SeiZleba 

ganvaxorcieloT me-13 amocanis modificireba (bankSi momsaxu-
rebis sistemebis alternatiuli variantebis Sedareba SELECT 
blokis gamoyenebiT) imgvarad, rom yvela, molaris momlodine, 
tranzaqtebi _ klientebi aRmoCndnen momxmareblis jaWvSi. 
amasTan erTad, modelSi ramdenime rigis SemTxvevaSi molareebis 
imitacia warmoebs paralelurad momuSave xelsawyoebis 
meSveobiT. 

SeadgineT GPSS modeli, romelic gansazRvravs momxmareb-
lis jaWvis gamoyenebiT procesoris muSaobis drois danaxar-
jebs. modelirebis droa 5 xuTsaaTiani samuSao dRe. drois 
erTeulia 0, 1 wm. 

 
modelis programis Sedgenamde gaecaniT 27-e cxrilSi 

mocemul elementebs. 
 

                                                               cxrili 27 
 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
   modelis I segmenti 
    
 

 
momsvlelebi: 
P1_momsvlelis momsaxurebisaTvis saWiro dro; 
wammzomi 
P2_momxmareblis jaWvis nomeri, romelSic momsvleli 
SesaZloa droebiT iqnas ganTavsebuli da molaris nomeri, 
romelTanac xvdeba momsvleli 

 mowyobilobebi 
1, 2, 3, 4, 5, 6, 7 da 8 

 
bankSi rva molaris imitaciisaTvis gamoyenebuli mowyobilo-
bebi 

 rigebi:   
        10 

 
bankSi mosul yvela momsvlelTa lodinis saerTo 
statistikur monacemTa Sesagroveblad gamoyenebuli rigi 

momxmareblis jaWvebi: 
1, 2, 3, 4, 5,  6, 7 da 8 

 
momxmareblis jaWvebi, romlebSic ganTavsebulia  Sesabami-
sad 1-dan 8-mde molaris ganTavisuflebis momlodine 
tranzaqtebi _ momsvlelebi 
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modelis programas aqvs Semdegi saxe: 
 

*                  * * * * * * * * * * * * * * * * * * * * * 
*                                          *  CPSS WORLD SIMULATION   *  
*                         * * * * * * * * * * * * * * * * * * * * *  
 
*        FUNCTION DEFINITIONS 
 
         XPDIS   FUNCTION       RN1,C24   ;eqsponencialuri ganawilebis funqcia 
  0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
 .7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
 .94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6/.995,5.3 
 .998,6.2/.999,7/.9998,8 
 
     MEAN       FUNCTION        RN1,D5           ; servisis drois ganawilebis funqcia 
       .1, 450 / .29, 750 / .61, 1000 / .85, 1500 / 1, 3000 
 
*         MODEL  SEGMENT  1  
 
         GENERATE 180, FNXPDIS, , , , 2 ; klientebis Semosvla 
         ASSIGN             1, FN$MEAN, XPDIS ; P1= servisis erTnairi dro 
          PRIORITY         1                                 ; prioriteti eniWeba momsaxurebis 

dasrulebis momdevno movlenas 
   LINE        QUEUE  10   ; saerTo rigSi Cadgoma 
         SELECT E 2, 1, 8, 0, F, QUEUP ;  molare Tavisufalia? 
  GRAB       SEIZE  P2   ; ki. molaris dakaveba 

        DEPART 10   ;  saerTo rigis datoveba 
        ADVANCE P1   ; operaciis Sesrulebis dro  
    RELEASE P2   ; molaris ganTavisufleba     
        UNLINK            P2, GRAB, 1                ; momdevno klientis momsaxurebaze 

gagzavna (Tu aseTi arsebobs) 
       TERMINATE    ; bankis datoveba 

QUEUP     SELECT MIN 2, 1, 8,  , CH             ; ara. mokle rigSi Cadgoma 
        LINK  P2, F1F0            ; yvelaze mokle rigis boloSi Cadgoma 

                                        
  *    MODEL  SEGMENT  2     

        
                   GENERATE       180000   ; modelirebis dro 
        TERMINATE 1    ; dasasruli 
 
*                   CONTROL  

 
                   START  1        ; modelis progarmis Sesrulebaze gaSveba 
      CLEAR    ; gasufTaveba 
   
 
 
 
 
 
 
     ---------------                                            --------------------------- 

            (qula)                                                                              (xelmowera) 
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laboratoriuli samuSao #28 

Aavtofarexis modeli 
 

qalaqSi aris avtofarexi, romelSic awarmoeben qalaqis erT-
erTi organizaciis kuTvnil avtosatransporto saSualebaTa 
mimdinare movla-patronobasa (warmoebs maTi saTanado 
teqnikurad gamarTul mdgomareobaSi SenarCuneba) da remonts. 
satransporto saSualebebSi Sedis rogorc msubuqi, aseve didi 
satvirTo avtomobilebi. qalaqi ar aris didi, amitom farexi 
(garaJi) aRWurvilia mxolod erTi saTvalierebeli ormoTi da 
masSi muSaobs mxolod erTi teqnikos-meqanikosi. es niSnavs, rom 
erT-droulad SesaZlebelia warmoebdes mxolod erTi 
avtomobilis momsaxureba. 

qalaqis organizaciis kuTvnili satransporto saSualebebi 
profilaqtikuri daTvalierebis mizniT valdebulni arian 
regularulad mividnen farexSi.   

teqdaTvalierebis grafikis mixedviT yoveldRiurad misuli 
avtomobilebis ricxvi ganawilebulia TanabaralbaTurad 2-dan 
4-mde. TiToeuli avtomobilis momsaxurebaze saWiro dro aseve 
ganawilebulia TanabaralbaTurad intervaliT 1, 5 _ 2, 5 sT-mde. 
mocemuli dRisaTvis momsaxurebisaTvis gankuTvnil avtomobi-
lebs yoveli samuSao dRis dawyebamde toveben farexSi. samuSao 
dRis xangrZlivoba Seadgens 8 sT-s.  

calkeuli, gamonaklisi SemTxvevebisaTvis profilaqtikis 
mizniT SeiZleba Sewydes daTvalierebis regularuli samuSaoebi 
da saTvalierebeli ormo gamoyenebul iqnas gacilebiT ufro 
mniSvnelovani miznebisaTvis. kerZod, qalaqis municipaliteti 
cdilobs policiis avtomanqanebis mTeli moZravi Semadgenloba 
(parki) SeinarCunos saTanado, teqnikurad gamarTul mdgo-
mareobaSi, iyenebs ra zemoxsenebuli sawarmos farexs. policiis 
manqanebi ki rogorc wesi, dRe-Ramis nebismier monakveTSi unda 
imyofebodes srul mzadyofnaSi. rogorc ki romelime policiis 
manqana aRmoCndeba teqnikurad gaumarTav mdgomareobaSi, igi im 
wuTSive, urigod, grafikis gareSe miyavT saremontod farexSi. im 
SemTxvevaSic ki, rodesac profilaqtikuri mizniT gansazRvrul 
daTvalierebas gadis sxva avtomobili, Semosuli, dazianebuli 
policiis manqana urigod ikavebs saTvalierebel ormos, xolo 
misi remonti sruldeba Seuferxeblad. miuxedavad zemoTqmulisa, 
policiis manqanas romelic saWiroebs aragegmian teqdaTvali-
erebas an remonts, ar SeuZlia Caanacvlos aragegmian remontze 
myofi sxva policiis manqana. 

aragegmian remontze policiis manqanebis Semosvlebs Soris 
drois ganawileba warmoadgens puasonis ganawilebas 48 saaTis 
Tanabari saSualo intervaliT. Tu maTi Semosvlis momentSi 
farexi daketilia, maT unda daicadon dilis 8 saaTamde, vidre 
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ar daiwyeba morigi samuSao dRe. maTi momsaxurebis dro 
ganawilebulia eqsponencialurad saSualo gadaxriT 2,5 sT. 

SeadgineT GPSS modeli, romelic moaxdens farexis 
saqmianobis imitacias. miRebuli modelis mixedviT SeafaseT 
`aragegmian remontze myofi policiis manqanebis ricxvi~ _ 
SemTxveviTi cvladis ganawileba. simartivisaTvis davuSvaT, rom 
teqnikos-meqanikosi Seusveneblad muSaobs dReSi 8 saaTis 
ganmavlobaSi da ar iTvaliswinebs gamosasvlel dReebs. modeli-
rebis droa 25 dRe. drois erTeulia 1 wT. 

 
programis modelis Sedgenamde gaecaniT 28-e cxrilSi 

mocemul elementebs.                                         
                                           

                                                                   cxrili 28 
 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
modelis I segmenti 

 
modelis II segmenti 

 
modelis III segmenti 

 
modelis IV segmenti 
 

 
 
 
modelis V segmenti 

 

 
gegmiani profilaqtikuri daTvalierebisaTvis gankuTvnili 
avtomobili 
policiis manqana, romelsac esaWiroeba aragegmiani 
(gegmisgareSe) remonti 
menejeri, romelic yovel diliT aRebs farexs da ketavs mas 8 
saaTiani samuSao dRis Semdeg  
teqnikurad gaumarTav mdgomareobaSi myofi policiis manqanebis 
ricxvis ganawilebis Sesafaseblad rigis Semcvelobaze 
Tvalyurismdevneli damkvirvvbeli: 
P1 _ parametri, romelSic Seitaneba drois aRniSvnebi; 
P2 _ parametri, romelSic Seitaneba rigis sigrZe 
Sualeduri gacemis uzrunvelmyofi tranzaqti 

 mowyobilobebi: 
BAY 

 
saTvalierebeli ormo, romelzedac sruldeba profilaqtikuri 
daTvaliereba da remonti  

 funqciebi:   
JOBS 

 
 
 

XPDIS 

 
aRwers TanabaralbaTur ganawilebas 1-dan 3-mde; miRebuli 
sidide SeiZleba interpretirebul iqnas rogorc yoveldRiurad 
gegmian daTvalierebaze mosuli avtomobilebis ricxvze  erTiT 
naklebi ricxvi 
eqsponencialuri ganawilebis funqcia 

rigebi: 
TRUBL 

 
rigi, romelSic dgas teqnikurad gaumarTavi policiis manqanebi 

cxrilebi: 
LENTH 

 
cxrili, romelSic SeaqvT dakvirvebebi teqnikurad gaumarTav 
mdgomareobaSi myof policiis manqanebze 

 
modelis programas aqvs Semdegi saxe: 
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*                  * * * * * * * * * * * * * * * * * * * * * * 
*                                        *    CPSS WORLD SIMULATION    *  
*                       * * * * * * * * * * * * * * * * * * * * * * 
 
*           FUNCTION DEFINITIONS 
 
       XPDIS   FUNCTION       RN1,C24    ; eqsponencialuri ganawilebis funqcia 
  0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
 .7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
 .94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6/.995,5.3 
 .998,6.2/.999,7/.9998,8 
      JOBS    FUNCTION       RN1,C2            ; TanabaralbaTuri ganawilebis funqcia 
      0, 1/1,4 
 
*           TABLE DEFINITIONS 
      LENTH  TABLE              P2, 0, 1, W6 ; teqnikurad gaumarTav 

mdgomareobaSi myofi policiis 
manqanebis gansazRvris cxrili 

 
*         MODEL  SEGMENT  1 (SCHEDULED MAINTENANCE SEGMENT)  
 
           GENERATE 1440 , , 1 , ,  2  ; avtomobilebis Semosvla 
           SPLIT             FN$JOBS, NEXT 1 ; P1 = servisis erTnairi dro 
    NEXT  1   SEIZE  BAY   ; saTvalierebeli ormos dakaveba 
    N ADVANCE 120, 30  ; momsaxurebis dro 
           RELEASE BAY   ; ormos ganTavisufleba 
         TERMINATE    ; avtofarexis datoveba 
 
*         MODEL SEGMENT  2          (UNSCHEDULED REPAIR OF POLICE CARS) 
        

        GENERATE     2880, FN$XPDIS , , ,  2     ; aragegmiani policiis manqanis 
Semosvla 

         QUEUE  TRUBL           ; rigSi Cadgoma 
                    PREEMPT        BAY                                     ; riggareSe manqanis mier ormos    

dakaveba         
                      ADVANCE      150, FN$XPDIS         ; momsaxurebis dro 

        RETURN BAY            ; ormos ganTavisufleba 
         DEPART TRUBL           ; rigidan wasvla 
                    TERMINATE                                                 ; policiis manqana tovebs 

avtofarexs 
 
*        MODEL SEGMENT  3          (CLOSE-UP AND OPEN-UP SEGMENT) 
 

GENERATE 1440 , , , 481 , , 3  ; menejeris mosvla                         
PREEMPT BAY, PR   ; ormos dakaveba  

        ADVANCE 960    ; momsaxurebis dro 
        RETURN BAY    ; ormos ganTavisufleba 

                    TERMINATE                                                    ;   gasxna-daxurvis samuSao 
dasrulebulia 
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*            MODEL SEGMENT  4 
(DATA GATHERING FOR `OUT OF SERVICE~ POLICE CARS) 

 
          GENERATE , , , 1, 1 , 2, F  ; segmentSi Sesvla 
  WATCH    MARK  1   ; P1 = absoluturi dro 

         ASSIGN            2, Q$TRUBL              ; P2 = mocemul momentSi 
aramomuSaveTa ricxvi 

        TEST   NE MP 1, 0  ;  drois cvlilebis lodini 
        TABULATE LENTH, MP1 ; dakvirvebis Sedegis Cawera 

         TRANSFER , WATCH  ; Semdeg dakvirvebaze gadasvla 
 
*        MODEL SEGMENT  5          (TIMER SEGMENT) 
 
        GENERATE 7200 , , 6241  ; generirebis dro 
        TERMINATE     1   ; dasasruli 
 
 
 
*        CONTROL 
        

       START  5, ,1, 1  ; modelis programis Sesrulebaze gaSveba 
       CLEAR    ; gasufTaveba 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    ---------------                                             --------------------------- 

        (qula)                                                                                (xelmowera) 
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laboratoriuli samuSao #29 

qseluri grafikebis mixedviT samuSao Zalis   
raodenobis gavlena samuSaoTa Sesrulebis droze  

 
dasmul amocanaSi 29-e naxazze naCvenebi qseli warmoadgens 

proeqtebis Tanamimdevrobas, romelTa Sesrulebac aucilebelia 
samuSaoTa mTeli kompleqsis dasrulebisaTvis (TiToeul am 
proeqts pirobiTad vuwodoT qveproeqti). TiToeuli konkretuli 
qveproeqtis aRsaniSnavad gamoyenebulia isriT SeerTebul wreTa 
(kvanZebis) wyvili. MmagaliTad, kvanZi 1 SeerTebulia kvanZ 2-Tan, 
aRniSnavs ra e.w. 1_2 qveproeqts. 

TiToeul isars gaaCnia warwera, romelic aRniSnavs Tu 
ramdeni adamiani da drois erTeulisA ra raodenobaa saWiro 
Sesabamisi proeqtis gansaxor-cieleblad. Aase, magaliTad, 1_2 

qveproeqtis gansaxorcieleblad saWiroa 14 adamiani da 14±6 
drois erTeuli. 

29-e naxazze warmodgenili qseli aseve miznad isaxavs 
gansxvavebuli proeqtebis midevnis wesTan dakavSirebul 
SezRudvebs, mianiSnebs ra amiT, Tu romeli proeqtebi unda iqnas 
dasrulebuli iqamde, vidre sxva proeqtebi iqneba xorcSesxmuli. 
MmagaliTad, 2_4 da 3_4 qveproeqtebi savaldebuloa dasruldes 
iqamde, vidre 4_7 qveproeqtis ganxorcielebas miecema msvle-
loba. Aanalogiurad, 5_7 qveproeqti ar iqneba dawyebuli, vidre 
ar dasruldeba qveproeqti 2_5 da ar iqneba dasrulebuli me-4 
kvanZSi Semavali proeqtebi. (unda aRiniSnos, rom me-4 kvanZidan 
wamosuli punqtiris xazi da kvanZi 5 warmoadgens fiqtiur 
proeqts, romelic ar saWiroebs arc adamianur resursebs da 
arc dros. Ffiqtiuroba 5_7 qveproeqtis dawyebasTan mimarTebaSi 
ubralod usvams xazs droiT SezRudvas). 

29-e naxazze warmodgenili proeqtebis analogiur proeqtebSi 
mniSvnelovania gavarkvioT Tu ramdeni dro dasWirdeba 
samuSaoTa mTeli kompleqsis dasrulebas; kerZod, Sefasebuli 
unda iqnas `samuSaoTa kompleqsis Sesrulebis dro~ _ 
SemTxveviTi cvladis ganawileba. savsebiT naTelia, rom 
aRniSnuli ganawileba damokidebulia proeqtebis dasrulebis da 
mocemul urTierTobaTa winmswrebi movlenebis droTa 
ganawilebaze. vivaraudoT, rom mTeli kompleqsis qveS samuSaoTa 
warmarTvaSi monawileobas Rebulobs muSaTa fiqsirebuli 
raodenoba, maSin kompleqsis dasrulebis dro aseve 
damokidebuli iqneba arsebul samuSao Zalaze. Tuki ganvixilavT 
amocanis ekonomikur aspeqts, samuSaoTa kompleqsis Sesrulebis 
drosa da mTliani samuSao Zalis gamoyenebis xarisxs Soris 
SesaZloa arsebobdes RirebulebiTi damokidebuleba. 

ASeadgineT 29-e naxazze warmodgenili samuSaoTa kompleqsis 
GPSS modeli. Migi gamoiyeneT `Sesrulebis dro~ _ SemTxveviTi 
cvladis, rogorc samuSaoTa mTeli kompleqsis Sesasruleblad 
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gamoyofil muSaTa ricxvis funqciis qcevis gamokvlevisaTvis. 
aseve SeafaseT samuSaoTa Zalis arsebobis TiToeuli 
donisaTvis `dakavebul muSaTa ricxvi~ _ SemTxveviTi sididis  
ganawileba. 
 

1 

2 

4 

3 

5 

7 

6 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

nax. 29.  samuSaoTa Sesrulebis struqturuli sqema 
 
   modelis programis Sedgenamde gaecaniT 29-e cxrilSi mocemul 
elementebs. 

                                                 
                                                                    cxrili 29 

 

GPSS-is elementebi i n t e r p r e t a c i a 

tranzaqtebi: 
modelis I segmenti 
modelis II segmenti 

 

 
proeqtis menejeri 
tranzaqti-damkvirvebeli: 
P1 - dro, romelSic ganxorcielda dakvirvebis bolo Canawe-
ri  INUSE cxrilSi  

 logikuri 
gadamrTvelebi: 

NEXT 1 

 
 
logikuri gadamrTveli, romelic ar iZleva saSualebas 
ganxorcieldes samuSaoTa mTeli kompleqsis xelaxali 
gaSveba iqamde, vidre ar dasruldeba mimdinare iteracia  

mravalarxiani 
mowyobilobebi: 

MEN 

 
 
samuSao Zalis SezRudvis imitaciisaTvis gamoyenebuli 
mravalarxiani mowyobiloba 

cxrilebi: 
INUSE 

 
RTIME 

 
Sewonili cxrili, romelSic SeaqvT dasaqmebul muSaTa 
raodenoba 
cxrili, romelSic SeaqvT samuSaoTa mTeli kompleqsis 
Sesrulebis mTeli dro 

modelis programas aqvs Semdegi saxe: 
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*                                          * * * * * * * * * * * * * * * * * * * *  * 
*                                          *   CPSS WORLD SIMULATION   *  
*                         * * * * * * * * * * * * * * * * * * * *  * 
 
*  STORAGE CAPACITY DEFINITIONS 

 
   MEN STORAGE  5   ; erTdroulad 5 muSis dasaqmeba 
 
*  TABLE DEFINITIONS  
 
   INUSE TABLE S$MEN, 0, 1, W20 ; muSebis dasaqmebis cxrili 
   RTIME TABLE M1, 25, 25, 20  ; proeqtis dasrulebis drois cxrili 

 
*  MODEL SEGMENT  1 
   
  GENERATE    ; proeqtebis Semosvla 
                       GATE   LR     NEXT1                       ; lodini vidre dasruldeba 

iteraciis procesi 
  LOGIC   S NEXT1  ; momdevno translaciis dasruleba 
    
   NODE1 SPLIT  1, SUB13  ; 1-3 qveproeqtis gayofa 
  SUB12 ENTER MEN, 4  ; 1-2 qveproeqtis dakveTa  
  ADVANCE 14, 6   ; qveproeqtis Sesrulebis dro 
  LEAVE MEN, 4  ; 4 muSis mier qveproeqtis Sesruleba 
   
  NODE2 SPLIT  1, SUB24  ;  2-4 qveproeqtis gayofa 
   SUB25 ENTER MEN, 5 ; 2-5 qveproeqtis dakveTa 
  ADVANCE 18, 4  ; qveproeqtis Sesrulebis dro 
  LEAVE MEN, 5 ; 5 muSis mier qveproeqtis Sesruleba 
    
   NODE5 ASSEMBLE 2  ;  2-5 da 4-5 qveproeqtebis dasrulebisaTvis lodini 
   SUB57 ENTER MEN, 2 ;   5-7 qveproeqtis dakveTa 
  ADVANCE 8, 3  ; qveproeqtis Sesrulebis dro 
  LEAVE MEN, 2 ; 2 muSis mier qveproeqtis Sesruleba 
  TRANSFER , NODE7 ;  gadasvla 5-7 qveproeqtis dasrulebaze  
    
   SUB24 ENTER MEN, 3 ; 2-4qveproeqtis dakveTa 
  ADVANCE 10, 3  ; qveproeqtis Sesrulebis dro 
  LEAVE MEN, 3 ; 3 muSis mier qveproeqtis Sesruleba 
 
   NODE4 ASSEMBLE 2        ; 2-4 da 3-4 qveproeqtebis dasrulebisaTvis lodini 
  SPLIT  1, NODE5 ; gadasvla  4  qveproeqtebis dasrulebaze 
   SUB47 ENTER MEN, 4 ; 4-7 qveproeqtis dakveTa 
  ADVANCE 15, 5  ; qveproeqtis Sesrulebis dro 
  LEAVE MEN, 4 ; 4 muSis mier qveproeqtis Sesruleba 
   
   NODE7 ASSEMBLE 3              ; saboloo qveroeqtebis dasrulebisaTvis lodini 

TABULATE     RTIME       ; proeqtis drois Canawerebis tabulireba 
cxrilSi 

  LOGIC   R NEXT1 ; Semdegi iteraciisaTvisaTvis gaxsna 
  TERMINATE  1 ; aqtiuri iteracia dasrulebulia 
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   SUB13 ENTER MEN, 3 ; 1-3 qveproeqtis dakveTa 
  ADVANCE 20, 9  ; qveproeqtis Sesrulebis dro 
  LEAVE MEN, 3 ; 3 muSis mier qveproeqtis Sesruleba 
 
   NODE 3 SPLIT  1, SUB34 ; 3-4 qveproeqtis gayofa 
   SUB36 ENTER MEN  ; 3-6 qveproeqtis dakveTa 
  ADVANCE 25, 7  ; qveproeqtis Sesrulebis dro 
  LEAVE MEN  ; 1 muSis mier qveproeqtis Sesruleba 
 
 
   NODE6 ENTER MEN, 4 ; 6-7 qveproeqtis dakveTa 
  ADVANCE 10, 3  ; qveproeqtis Sesrulebis dro 
  LEAVE MEN, 4 ; 4 muSis mier qveproeqtis Sesruleba 
  TRANSFER , NODE7 ; gadasvla 6-7 qveproeqtis dasrulebaze  
 
   SUB34 ENTER MEN, 2 ;  3-4 qveproeqtis dakveTa 
  ADVANCE 22, 5  ; qveproeqtis Sesrulebis dro 
  LEAVE MEN, 2 ; 2 muSis mier qveproeqtis Sesruleba 
  TRANSFER , NODE4 ; gadasvla 3-4 qveproeqtis dasrulebaze 
 
 
*  MODEL SEGMENT  2 
 
  GENERATE , , , 1, 1, , F  ; maRali prioriteti eniWeba proeqts 
   GRIND MARK  1  ; P1 = absoluturi dro 
  TEST   NE MP1, 0  ; lodini, vidre dro Seicvleba 

TABULATE  INUSE, MP1           ; muSebis mimdinare Canawerebis 
nomrebis   tabulireba  

  TRANSFER , GRIND ; gadasvla absoluturi drois ganaxlebaze 
 
 
*  CONTROL 
   
  a)  START 250  ; modelis programis Sesrulebaze gaSveba 
     CLEAR   ; gasufTaveba 
   
  b)  MEN STORAGE  6  ; erTdroulad 6 muSis dasaqmeba 
  START 250             ; modelis programis Sesrulebaze gaSveba 
  CLEAR   ; gasufTaveba 
   
  g)  MEN STORAGE  7  ; erTdroulad 7 muSis dasaqmeba 

START 250  ; modelis programis Sesrulebaze gaSveba 
  CLEAR   ; gasufTaveba 
  
  d)  MEN STORAGE  8  ; erTdroulad 8 muSis dasaqmeba 

START 250  ; modelis programis Sesrulebaze gaSveba 
  CLEAR   ; gasufTaveba 
  
  e) MEN STORAGE  9  ; erTdroulad 9 muSis dasaqmeba 

START 250  ; modelis programis Sesrulebaze gaSveba 
  CLEAR   ; gasufTaveba 
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  v)  MEN STORAGE 10  ; erTdroulad 10 muSis dasaqmeba 

START 250  ; modelis programis Sesrulebaze gaSveba 
  CLEAR   ; gasufTaveba 
   
  z) MEN STORAGE 11  ; erTdroulad 11 muSis dasaqmeba 

START 250  ; modelis programis Sesrulebaze gaSveba 
  CLEAR   ; gasufTaveba 
   
 T)   MEN STORAGE 12  ; erTdroulad 12 muSis dasaqmeba 

  START 250  ; modelis programis Sesrulebaze gaSveba 
CLEAR   ; gasufTaveba 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     -------------                                             --------------------------- 

     (qula)                                                                                (xelmowera)                 
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laboratoriuli samuSao #30 

buferis mqone kavSiris kvanZi 
 

buferis mqone kavSiris kvanZidan kavSiris arxiT warmoebs 
SetyobinebaTa gadacema. Ggadacemisas warmoiSoba Seferxebebi, 
romelTa moqmedebis Sedegad gadacema wydeba da Setyobineba 
ikargeba. Aamis Semdeg gadaicema morigi Setyobineba. Ggarda 
amisa, zogierTi buferSi myofi da mimdinare gadasacemi 
Setyobinebebi SeiZleba waiSalos. MmagaliTad, Secdomebis 
aRmoCenis Sedegad da a. S. amasTan erTad, Seferxebebi warmo-
iSveba orjer T1 = 4, 5  da T2 = 9 drois momentebSi. 

SeadgineT GPSS modeli, romelic drois nebismier momentSi 
gansazRvravs rigSi an erTarxian mowyobilobaSi momsaxurebaze 
myofi tranzaqtebis nomrebs. (amasTan, aucilebelia waiSalos 
meoTxe da mexuTe nomrebis mqone tranzaqtebi). 

 
modelis programas aqvs Semdegi saxe: 

 
*                  * * * * * * * * * * * * * * * * * * * * * * 
*                                          *    CPSS WORLD SIMULATION    *  
*                         * * * * * * * * * * * * * * * * * * * * * * 
 
*  bulis cvladisa da rigis sigrZis gansazRvra 
   Tev  EQU     3 
   Kont 1 BVARIABLE   (Q$Sigrdze < Tev) ; rigis sigrZis Semowmeba 
 
*  imitaciisa da SetyobinebaTa gadacemis segmenti 

 
  GENERATE  2, , , 7   ; SetyobinebaTa wyaro 
  TEST E BV$Kont1, 1, Wde1 ; aris adgili rigSi? 

QUEUE Sigrdze  ; rigSi CadgomaQU 
 
*  rigSi Camdgari tranzaqtebis nomrebis aRricxva 
 EUE 
  ASSIGN    1, Tev  ; parametris ciklSi Cawera 
   Wde2 TEST E    X*1, 0, Wde3 ; aris Tavisufali adgili? 
  SAVEVALUE   P1, XN1  ; diax, Caiweros tranzaqtis nomeri 
  TRANSFER     ,Wde4  ; ciklidan gamosvla 
   Wde3 LOOP      1, Wde2  ; gameoreba an ciklis dasasruli 
   Wde4 SEIZE      Chadgoma  ; arxis dakaveba 
  DEPART     Sigrdze  ; rigis datoveba 
 
*  rigis damtovebeli tranzaqtebis nomrebis aRricxva 
 EUE 
  ASSIGN      1,Tev  ; parametris ciklSi Cawera 
   Wde5 TEST E      X*1, XN1, Wde6 ; aris tranzaqtis es nomeri? 
  SAVEVALUE    P1,0  ; diax, maSin moixsnas aRricxvidan 
  TRANSFER      ,Wde7  ; ciklidan gamosvla 
   Wde6 LOOP       1, Wde 5  ; gameoreba an ciklis dasasruli 
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*  momsaxurebaze myofi tranzaqtis nomris aRricxva 

 
   Wde7 SAVEVALUE    (Tev + 1), XN1  ; Caiweros tranzaqtis nomeri 

  ADVANCE      4. 5    ; gadacemis imitaciis dro 
  RELEASE     Chadgoma   ; arxis ganTavisufleba 
              SAVEVALUE     (Tev + 1),0                        ;momsaxurebuli tranzaqtis 

nomris waSla 
  TERMINATE    ; gadacemuli Setyobinebebi 

  Wde1 TERMINATE    ; dakarguli Setyobinebebi 
 
*  SeferxebaTa imitaciis segmenti 

 
GENERATE 4. 5, , , 2   ; Seferxebebis wyaro 

 
*  tranzaqtebis waSla 

 
  ASSIGN    1, Tev   ; ciklis parametrSi Cawera  

   Wde8      TEST  E           X*1, 4, Wde9                 ; aris nomeri 4 tranzaqti? 
  DISPLACE    X*1, Wde10   ; diax, maSin rigidan waSla 
  SAVEVALUE  P1, 0    ; aRricxvidan moxsna 
  TRANSFER    , Wde11   ; ciklidan gamosvla 

   Wde9           LOOP                1, Wde 8                              ; ciklis dasawyisi an 
dasasruli 

                  TEST E            X4, 5, Wde11                ; aris nomeri 5 tranzaqti? 
DISPLACE    X4, Wde12   ; diax, maSin waSla eam-dan 
SAVEVALUE  (Tev + 1), 0   ; aRricxvidan moxsna 

   Wde11        TERMINATE                                                ; SeferxebaTa tranzaqt-
imitatorebis gamotana 

   Wde10 DEPART   Sigrdze   ; rigis datoveba 
  TERMINATE    ; dakarguli Setyobinebebi 
  Wde12 RELEASE   Chadgoma   ; arxis ganTavisufleba 

  TERMINATE         ; dakarguli Setyobinebebi 
 

*  modelirebis drois gansazRvris segmenti 
   

GENERATE       20    ; modelirebis dro 
  TERMINATE     1    ; dasasruli 

 
*  CONTROL       

 
START     1       ; programis modelis Sesrulebaze gaSveba

 CLEAR       ; gasufTaveba 
 
 
 
 
  
 
 

     ---------------                                           --------------------------- 

          (qula)                                                                             (xelmowera) 
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laboratoriuli samuSao #31 

sami arxis mqone kavSiris kvanZi 
 

 sami arxis mqone kavSiris kvanZSi SetyobinebaTa gadasacemad 
Sedis ganacxadebi intervalebiT, romelic ganawilebulia 
eqsponencialuri kanoniT saSualo mniSvnelobiT 120 wm. 
SetyobinebaTa gadacema agreTve ganawinebulia eqsponencialurad 
saSualo mniSvnelobiT 300 wm. Tu kavSiris samive arxi dakavebu-
lia, maSin 0, 15 albaTobiT SemdgomSi aRar warmoiSveba am Set-
yobinebaTa gadacemis  ganmeorebadoba  da  isini  daikargeba. 0, 
85 albaTobiT kvlav adgili eqneba aRniSnul SetyobinebaTa 
gadacemis mosinjvis mcdelobas. amasTan erTad, 0, 35 da 0, 65 
albaTobebiT drois intervalebis Semdeg adgili aqvs zemoxsene-
bul ganmeorebadobebs, romlebic ganawilebulia SemTxveviTi 
sidideebis ganawilebis eqsponencialuri kanoniT, Sesabamisad 
370 wm da 425 wm saSualo mniSvnelobebiT. 

SeadgineT GPSS modeli, romelic gansazRvravs ganacxadebis 
fardobiT raodenobas, romelTa mixedviT moxda SetyobinebaTa 
gadacema meore da Semdegi mcdelobebisas.  

 
modelis programas aqvs Semdegi saxe: 

 

*                  * * * * * * * * * * * * * * * * * * * * * * 
*                                          *    CPSS WORLD SIMULATION    *  
*                         * * * * * * * * * * * * * * * * * * * * * * 
 
*  STORAGE CAPACITY DEFINITIONS 

 
  Kvandzi STORAGE  3                      ; erTdroulad 3 kvanZis dakaveba 
 
*  kavSiris kvanZis muSaobis imitaciis segmenti 
 

     GENERATE      (Exponential (54, 0, 120) ) ; ganacxadebis wyaro  

 Wde6 ASSIGN     1, 1                ; pirveli mosinjva 
  Wde1 TRANSFER     BOTH, ,Wde2              ; ar aris Sevsebuli mam? 
  ENTER      Kvandzi               ; ara, maSin arxis dakaveba 

ADVANCE    (Exponential ( 45, 0, 300 ) )   ; SetyobinebaTa gadacemis dro 
  LEAVE       Kvandzi    ; arxis datoveba 

 TEST E     P1, 1,Wde5      ; pirveli mosinjvaa? 
  TERMINATE       ; pirveli cdiT gadacemuli Setyobinebebi 
   Wde5 TERMINATE      ; arapirveli cdiT gadacemuli Setyobinebebi 
   Wde2 TRANSFER       . 15, ,Wde 3     ; 0, 15 ganacxadi ar meordeba 
  INDEX     1, 1       ; mosinjvebis rigebis dafiqsireba 

           TRANSFER        . 35, ,Wde 4               ; ganmeorebiTi ganacxadebis nakadi 
ADVANCE     (Exponential (54, 0, 425) )  ;  morigi mcdelobis  dro 
TRANSFER     ,Wde 1     ; gadasvla isev kavSiris kvanZze 

 Wde4   ADVANCE     (Exponential ( 54, 0, 370 ) ) ; morigi mcdelobis dro 
  TRANSFER     ,Wde 1     ; isev kavSiris kvanZze 
  Wde3 TERMINATE      ; dakarguli Setyobinebebi 
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*    modelirebis drois gansazRvris segmenti 
 

GENERATE       4320                        ; modelirebis dro 
 TERMINATE      1            ; dasasruli 

 
*  CONTROL       

 
START                5 000 ; programis modelis Sesrulebaze gaSveba

 CLEAR   ; gasufTaveba 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     ---------------                                            --------------------------- 

           (qula)                                                                               (xelmowera) 
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laboratoriuli samuSao #32 

mravalarxiani masobrivi momsaxurebis sistema 
 

mravalarxiani masobrivi momsaxurebis sistemis Sesasvlelze 
momsaxurebis sami arxiT Sedis ganacxadebis eqsponencialuri 
nakadi samodelo drois  Sesvlis saSualo intervaliT 140 erTe-
uli. TiToeuli ganacxadi, romlis albaToba 0, 2-is tolia mi-
ekuTvneba xuTi saxeobidan erT-erTs: 1, 2, 3, 4 an 5. TiToeuli 
tipis ganacxadis momsaxurebis saSualo dro Sesabamisad 
Seadgens samodelo drois 90, 100, 110, 120 da 130 erTeuls. rac 
naklebia ganacxadebis momsaxurebis saSualo dro, miT maRalia 
misi prioriteti. 

SeadgineT GPSS modeli, romelic Seafasebs TiToeuli saxis 
ganacxadis lodinis drois saSualo mniSvnelobebs. AagreTve, 
rigSi lodinis saerTo droisa da sistemaSi yofnis saSualo 
drois ganawilebebs.  
 

modelis programas aqvs Semdegi saxe: 
 

*                   * * * * * * * * * * * * * * * * * * * * * * 
*                                         *    CPSS WORLD SIMULATION    *  
*                        * * * * * * * * * * * * * * * * * * * * * * 
   
*  sawyis mniSvnelobaTa gansazRvra 
 
   Saxeoba FUNCTION RN21, D5                           ; ganacxadebis saxeoba 
 . 2, 1 / . 4, 2 / . 6, 3 / . 8, 4 / 1, 5   

   
  Mean FUNCTION P$GanS, L5         ; momsaxurebis saSualo dro 
 1, 90 / 2,  100 / 3, 110 / 4, 120 / 5, 130  
 
   GanacPr VARIABLE 6 - P$GanS                ; ganacxadis prioriteti 
 
   Win  STORAGE  3                 ; mam-is tevadoba 
 
   VTime QTABLE Rigi, 50, 50, 10             ; cxrilis gansazRvra 
   TTime TABLE M1, 100, 100, 15    ; cxrilis gansazRvra 
 
*    ganacxadebis Semosvlisa da momsaxurebis segmenti 
 

GENERATE (Exponential ( 32, 0, 140 ))     ; ganacxadebis wyaro   
  ASSIGN GanS, FN$Saxeoba       ;ganacxadis saxeobis gansazRvra 

PRIORITY    V$GanacPr                      ; ganacxadis prioritetis 
gansazRvra 

QUEUE Rigi         ; saerTo rigSi Cadgoma 
QUEUE          P$GanS                            ; rigSi Cadgoma ganacxadebis 

mixedviT 
ENTER Win           ; mam-is arxis dakaveba 
DEPART       P$GanS                            ; rigis datoveba ganacxadebis 

mixedviT 
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DEPART Rigi                                  ; saerTo rigis datoveba 
ADVANCE ( Exponential ( 45, 0, FN$Mean ))  ; momsaxureba 
LEAVE    Win                     ; mam-is arxis ganTavisufleba 
TABULATE    TTime                            ; cxrilSi moTavseba 
TERMINATE          ; momsaxurebuli ganacxadebi 

 
 
*    modelirebis drois gansazRvris segmenti 
 

GENERATE     4320         ; modelirebis dro   
  TERMINATE    1          ; dasasruli 
    
 

*  CONTROL       
 
START       1   ; programis modelis Sesrulebaze gaSveba

 CLEAR   ; gasufTaveba 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     ---------------                                             --------------------------- 

          (qula)                                                                                (xelmowera) 
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laboratoriuli samuSao #33 

Tanamgzavruli kavSiris kvanZebis Sesaxeb 
 

monacemTa gadacemis sistemaSi SetyobinebaTa paketebis 
gacvla kavSiris or kvanZs Soris xorcieldeba dupleqsuri 
arxis mixedviT. abonentebisagan paketi Sedis I kavSiris kvanZze 
T1 ± T2 wm drois intervaliT da II kavSiris kvanZze T3 ± T4 wm 
drois intervaliT. Ppaketis gadacemis dro daqvemdeburebu-lia 
eqsponencialur kanons T5 mlwm drois saSualo mniSvnelobiT. 
kavSiris kvanZebs gaaCniaT damgroveblebi, romelTac SeuZliaT 
ori (gadacemulis CaTvliT) paketis Senaxva. Ppaketis Sesvlisas 
kavSiris kvanZebis damgroveblis dakavebis momentSi kavSiris 
kvanZebs saSualeba eZlevaT gavidnen Tanamgzavris naxevardup-
leqsis kavSiris xazze, romelic axorcielebs monacemTa pakete-
bis gadacemas, romelic ganawilebulia eqsponencialuri kanoniT 
T6 mlwm drois saSualo mniSvnelobiT. Tanamgzavruli kavSiris 
xazis dakavebis paketi miiRebs uars da monacemebi ikargeba. 

SeadgineT monacemTa gadacemis sistemis GPSS modeli, rome-
lic gansazRvravs 1 wT-is ganmavlobaSi Tanamgzavruli kavSiris 
xazis gamoZaxebaTa sixSiris funqcionirebis da misi datvirTvis, 
agreTve, paketebis dakargvis albaTobas. 

 
modelis programas aqvs Semdegi saxe: 

 

*                  * * * * * * * * * * * * * * * * * * * *  *  
*                                     *    CPSS WORLD SIMULATION  *  
*                    * * * * * * * * * * * * * * * * * * * *  *  
 
*   I kvanZis muSaobis imitaciis segmenti 

 
             GENERATE   10, 30                     ; I kvanZze arsebuli paketebis wyaro            
Wde1             ASSIGN  2, 1                        ; kodi 1 _ I kvanZis niSan-Tviseba 
  TEST L  Q$KvandziQ1, 1, Wde3      ; aris adgili damgrovebelSi? 
  QUEUE  KvandziQ1              ; I kvanZSi rigSi Cadgoma 
  SEIZE   Kvandzi1              ; I kvanZSi arxis dakaveba 

 DEPART  KvandziQ1              ; I kvanZSi rigis datoveba 
            ADVANCE     (Exponential ( 313, 0, 10 ))  ; I kvanZidan Setyobinebebis 

gadacema 
  RELEASE Kvandzi1                         ; I kvanZSi arxis ganTavisufleba 

            TERMINATE                                               ; I kvanZidan gadacemuli paketebi 
 
*    II kvanZis muSaobis imitaciis segmenti 

 

                        GENERATE  9, 4       ; II kvanZze arsebuli paketebis wyaro        
Wde 1        ASSIGN 2, 2                             ;  kodi 2 _ II kvanZis niSan-Tviseba 

TEST L Q$KvandziQ2, 1, Wde 3  ; aris adgili damgrovebelSi? 
  QUEUE KvandziQ2                  ; II kvanZSi rigSi Cadgoma 
  SEIZE  Kvandzi2       ; II kvanZSi arxis dakaveba 

 DEPART KvandziQ2       ; II kvanZSi rigis datoveba 
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ADVANCE    (Exponential ( 313, 0, 10 ))  ; II kvanZidan Setyobinebebis 
gadacema 

  RELEASE Kvandzi2                     ; II kvanZSi arxis ganTavisufleba 
  TERMINATE           ; II kvanZidan gadacemuli paketebi 
 
*    Tanamgzavruli kavSiris imitaciis segmenti 

 

   Wde3 GATE   NU Tanamgz, Wde4   ; Tavisufalia Tanamgzavruli kavSiri?   
                        SEIZE            Tanamgz               ; Tanamgzavruli kavSiris dakaveba 

 ADVANCE (Exponential ( 201, 0, 12 )) ; SetyobinebaTa paketis gadacema 
RELEASE     Tanamgz                               ; Tanamgzavruli kavSiris 

arxis ganTavisufleba 
   Wde5 TRANSFER     ,(Wde5 + P2)  

TERMINATE     ; I kvanZidan gadacemuli paketebi 
                        TERMINATE     ; II kvanZidan gadacemuli paketebi 
   Wde4 TERMINATE     ; dakarguli paketebi 
 
*    modelirebis drois gansazRvris segmenti 
 

GENERATE    60 000    ; modelirebis dro   
  SAVEVALUE   VDakarg, (N$Wde4 / (N$Wde1 + N$Wde2))  ;danakargebi 

TERMINATE   1     ; dasasruli 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    -------------                                              --------------------------- 

         (qula)                                                                                (xelmowera) 
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laboratoriuli samuSao #34 
SetyobinebaTa komutaciis  

gamoTvliTi kompleqsis funqcionireba 

 
SetyobinebaTa komutaciis gamoTvliT kompleqsSi (Skgm) 

Setyobinebebi Sedis oTxi abonentidan da Semdeg gadaicema 
monacemTa gadacemis ori arxis mixedviT siswrafiT 1 000 bit/wm. 
TiToeuli abonentis Setyobinebebs Soris intervalebi ganawile-

bulia eqsponencialuri kanoniT λ  1 / wm intensiurobiT. Setyobi-
nebebi TanabaralbaTurad SeiZleba miekuTvnebodes erT-erT 
kategorias: brZanebebi (Setyobinebebi) an araformaluri infor-
macia. brZanebebi floben absolutur prioritetebs. I kategoriis 
Setyobinebebis manZilebi ganawilebulia TanabaralbaTurad 
intervalSi [1 400, 6 000] baiti. II kategoriis ki _ SemTxveviTi si-

dideebis ganawilebis normaluri kanoniT, parametrebiT m = 2 ⋅ 103  
da  σ = 3 ⋅ 102 baiti. Skgm-Si DdamuSavebis momlodine  Setyobi-
nebaTa Sesanaxad gankuTvnilia L mgbaiti tevadobis mqone damg-
rovebeli. 

SeadgineT GPSS modeli, romelic gamoikvlevs damgroveblis 
tevadobis damokidebulebas SetyobinebaTa Sesvlis intensiuro-
baze 1 sT-is ganmavlobaSi Skgm-s funqcionirebisas, romelic 
uzrunvelyofs I kategoriis SetyobinebaTa gadacemis albaTobas 
ara umcires 0, 9, xolo II kategoriis SetyobinebaTa gadacemis 
albaTobas _ ara umcires 0, 6-iT. 

 
modelis programas aqvs Semdegi saxe: 

 
*                  * * * * * * * * * * * * * * * * * * * * * * 
*                                        *    CPSS WORLD SIMULATION    *  
*                       * * * * * * * * * * * * * * * * * * * * * * 
 
*   sawyisi monacemebis gansazRvra 
 
   ModDro    EQU      3600   ; modelirebis dro,samodelo drois 1 erT.=1 wm-s 
   Albatoba        EQU     500 ; aTaseul wilebSi gamosaxuli brZanebaTa 

Semosvlis albaToba 
     T1                    EQU     7  ;SetyobinebaTa Semosvlis saSualo intervali 

   DamTev    EQU      100000   ;damgroveblis tevadoba, baiti 
   Sichqare    EQU      1000   ; SetyobinebaTa gadacemis siCqare, bit/wm 
   MinMandz1   EQU      1400   ; I kategoriis Setyob. gadacemis min. manZili   
   MaxMandz1   EQU    6000   ; I kategoriis Setyob. gadacemis maqs. manZili 
   SashMandz2   EQU    2000   ; II kategoriis Setyob. gadacemis saSualo manZili 
   SkgMandz2    EQU    300                ; II kategoriis manZilis saSualokvadratuli 

gadaxra 
 
*  gamoTvlis ariTmetikul gamosaxulebaTa aRwera  
*  I kategoriis SetyobinebaTa manZilebi 
 
   Mandz1 VARIABLE MinMandz1 + (( Maxmandz1 - Minmandz1 ) # ( RN1 / 1000)) 
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*  II kategoriis SetyobinebaTa manZilebi 

 
   Mandz2     VARIABLE    Normal ( 144, SashMandz2, SkgMandz2 ) 
   GDro     VARIABLE    ( 8 # P2 ) / Sichqare    ; Setyobinebis gadacemis dro 
   TTev                VARIABLE    DamgrTev - Q$damgr       ; SetyobinebaTa gadacemisa     

da dakargvis albaTobebis 
damgroveblis mimdinare 
tevadoba 

   BGAlb             VARIABLE       N$Ter1 / N$Wde2     ; brZanebaTa gadacemis albaToba 
   VNfI      VARIABLE       N$Ter2 / N$Wde3     ; II kategoriis Setyobineba 
   BDAlb             VARIABLE       N$Ter3 / N$Wde2     ; brZanebaTa dakargvis albaToba 
   VPNfI             VARIABLE        N$Ter4 / N$Wde3     ; II kategoriis Setyobineba 
 
*  brZanebaTa nakadis anu I kategoriis SetyobinebaTa 

 imitaciis segmenti 
   

GENENERATE     (Exponential(11, 0, T1)) 
  TRANSFER  Alb, Wde3, Wde2 ;Setyobinebis kategoria 
   Wde2 ASSIGN 1, 1   ;kodi 1 - - brZaneba 
  ASSIGN 2, V$ Mandz1  ; I kategoriis Setyobinebis manZili 
                        ASSIGN         3, V$GDro                 ; I kategoriis Setyobinebis 

gadacemis drois angariSi 
  PRIORITY 10   ; brZanebas - maRali prioriteti 

TRANSFER , Wde1  ; gadasacemad gagzavna 
 
*  II kategoriis SetyobinebaTa nakadis imitaciis segmenti 
 
   Wde3 ASSIGN 1, 2    ; kodi 2- II kategoriis Setyobineba 

ASSIGN         2, V$Mandz2             ; II kategoriis Setyobinebis 
manZilis angariSi 

ASSIGN         3, V$GDro                  ;  II kategoriis Setyobinebis 
gadacemis drois angariSi 

PRIORITY   0                                    ; II kategoriis Setyobinebebs – 
dabali prioriteti 

 
*  damgroveblisa da I arxis muSaobis imitaciis segmenti 
 
   Wde1           TEST   LE      P2, V$TTev, Wde5    ; Semowmeba: aris Tu ara adgili 

damgrovebelSi? Tu ara, maSin, 
Setyobineba ikargeba 

QUEUE          Damgr, P2                  ; damgrovebelSi Setyobinebis 
moTavseba   

GATE NI Arxi1, Wde7             ; Semowmeba: dakavebulia I arxi?  
   Wde6 PREEMPT Arxi1, PR  ; Tu ara,  davikavoT I arxi, 

TEST E P1, 1, Wde8  ; Tu I kategoriis Setyobinebaa, 
DEPART Damgr, P2  ; gavanTavisufloT damgrovebeli 

  Wde8             ADVANCE  P3                                ; SevyovndeT Setyobinebis gadacemis 
dros 

RETURN Arxi1   ; gavanTavisufloT I arxi 
TEST E P1, 2, Wde9  ; Tu II kategoriis Setyobinebaa, 
DEPART Damgr, P2  ; gavanTavisufloT damgrovebeli 
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  Wde9              UNLINK      Sia, Wde6, 1               ; gamovitanoT Setyobineba 
damgroveblidan  

TRANSFER   , Wde10                      ; gagzavnil SetyobinebaTa 
mricxvelTan dabruneba 

 
*   II arxis muSaobis imitaciis segmenti 

 
   Wde7 GATE   NI Arxi2, Wde12  ; Semowmeba: dakavebulia II arxi? 
   Wde14 PREEMPT Arxi2, PR  ;Tu ara,  davikavoT II arxi, 

TEST E P1, 1, Wde11  ; Tu I kategoriis Setyobinebaa, 
DEPART Damgr, P2  ; gavanTavisufloT damgrovebeli 

    Wde11        ADVANCE    P3                             ; SevyovndeT Setyobinebis gadacemis  
dros 

RETURN Arxi2   ; gavanTavisufloT II arxi 
TEST E P1, 2, Wde13  ; Tu II kategoriis Setyobinebaa, 
DEPART Damgr, P2  ; gavanTavisufloT damgrovebeli 

   Wde13         UNLINK         Sia, Wde14, 1            ; gamovitanoT Setyobineba 
damgroveblidan  

TRANSFER   ,Wde10                       ; gagzavnil Setyobin. mricxvelTan 
dabruneba 

 Wde12        LINK              Sia, PR                       ; Setyobinebis damgrovebelSi 
moTavseba 

 
*  gadacemul da dakargul SetyobinebaTa angariSis segmenti 

 
   Wde10 TEST E   P1, 1, Ter2  
   Ter1  TERMINATE ; I kategoriis gadacemul SetyobinebaTa angariSi 
   Ter2  TERMINATE ; II kategoriis gadacemul SetyobinebaTa angariSi 
   Wde5 TEST E   P1, 1, Ter4  
   Ter3  TERMINATE ; I kategoriis dakargul SetyobinebaTa angariSi 
   Ter4  TERMINATE ; II kategoriis dakargul SetyobinebaTa angariSi 
 
*    modelirebis droisa da Sedegebis angariSis 

  gansazRvris segmenti 
 

GENERATE     ModDro       ; modelirebis dro   
SAVEVALUE   BGAlb, V$BGAlb       ; brZanebaTa gadacemis albaToba 
SAVEVALUE   VNfI, V$VNfI      ; II kategoriis Setyobineba 

                        SAVEVALUE   VBDAlb, V$BDAlb    ; brZanebaTa dakargvis albaToba 
SAVEVALUE   VPNfI, V$VPNfI      ; II kategoriis Setyobineba 
TERMINATE    1              ; dasasruli 

 
*  CONTROL       

 
START              1  ; programis modelis Sesrulebaze gaSveba

 CLEAR   ; gasufTaveba 
 
 
 
 

    ---------------                                             ---------------------------- 

        (qula)                                                                                 (xelmowera) 
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laboratoriuli samuSao #35 

amocana SetyobinebaTa gadacemis kavSiris Sesaxeb 
 

SetyobinebaTa gadacemis kavSiris mimarTuleba Sedgeba ori 
arxisagan (ZiriTadi da sarezervo) da tev  tevadobis saerTo 
damgroveblisagan. Setyobinebebi Sedis ori nakadis saxiT drois 
intervalis saSualo mniSvnelobiT T1  = 3 wT da T2 = 4 wT. 
Nnormaluri muSaobis dros SetyobinebaTa gadacema ZiriTadi 
arxis mixedviT drois ganmavlobaSi ganawilebulia eqsponenci-
aluri kanoniT saSualo mniSvnelobiT T3 = 2 wT. Ddrois raRac 
garkveuli intervalis ganmavlobaSi ZiriTad arxSi mimdinareobs 
Seferxeba, romelic ganawilebulia eqsponencialuri kanoniT T4 
= 15 wT drois saSualo mniSvnelobiT. Setyobinebis gadacemis 
dros Tu adgili gaaCnia Seferxebas, maSin T5 = 1 wT-is Semdeg 
gaiSveba sarezervo arxi, romelic gadascems Sewyvetil 
Setyobinebas Tavidan garkveuli drois  ganmavlobaSi, romlic 
ganawilebulia eqsponencialuri kanoniT saSualo mniSvnelobiT 
T6 = 3 wT. Aarxis aRdgenis dro daqvemdebarebulia SemTxveviTi 
sidideebis ganawilebis eqsponencialur kanons saSualo mniSv-
nelobiT T7 = 8 wT. ZiriTadi arxis aRdgenis Semdeg sarezervo 
arxi gamoirTveba da ZiriTadi arxi ganagrZobs momdevno 
Setyobinebis damuSavebas. 

SeadgineT GPSS modeli 1 sT-is ganmavlobaSi kavSiris mimar-
Tulebis funqcionirebis dros da gansazRvreT: 

1. damgroveblis Tev racionaluri tevadoba; 
2. ZirArx  ZiriTadi da SarArx sarezervo kavSiris arxebis 

datvirTva; 
3. UMAlb ZiriTadi kavSiris arxis umtyuno muSaobis 

albaToba; 
4. SetyobinebaTa gadacemis mtyunebis VDam albaToba 

damgroveblis   bolomde Sevsebis Sedegad; 
5. Sesabamisad I da II nakadebis SetyobinebaTa gadacemis 

albaToba; 
6. mTlianad kavSiris SetyobinebaTa gadacemis Albat albaTo-

ba; 
7. mTlianad kavSiris SetyobinebaTa gadacemis MAlbat 

mtyunebis albaToba. 
 
modelis programas aqvs Semdegi saxe: 
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*                  * * * * * * * * * * * * * * * * * * * * * * 
*                                          *   CPSS WORLD SIMULATION     *  
*                         * * * * * * * * * * * * * * * * * * * * * * 
 
*    sawyisi monacemebis gansazRvra 
 

   Tev  EQU 5 ; damgroveblis tevadoba 
   ModDro EQU 3600 ; modelirebis dro 
   T1  EQU 180 ; I nakadis  SetyobinebaTa Semosvlis saS. intervali 
   T2  EQU 240  ; II nakadis  SetyobinebaTa Semosvlis saS. intervali 
   T3  EQU 120 ; gadacemis saSualo dro ZirArx mixedviT 
   T4  EQU 900 ; ZirArx mwyobridan gamosvlis drois saS. intervali 
   T5  EQU 60 ; SarArx CarTvis dro  
   T6  EQU 180  ; gadacemis saSualo dro SarArx mixedviT 
   T7  EQU 480 ; ZirArx aRdgenis saSualo dro  
 
 
*   ariTmetikul gamosaxulebaTa aRwera  
 
*  I nakadis SetyobinebaTa gadacemis albaToba 
   Alb1  VARIABLE ( N$Term1 + N$Term3 ) / N$Sety1 
 
*  II nakadis SetyobinebaTa gadacemis albaToba 
   Alb2  VARIABLE ( N$Term12 + N$Term4 ) / N$Sety2 
 
*  I da II nakadebis SetyobinebaTa gadacemis albaToba 
   Alb  VARIABLE ( V$Alb1 + V$Alb2 ) / 2 
 
*  I da II nakadebis SetyobinebaTa gadacemaSi mtyunebis albaToba 
   MAlb VARIABLE 1 - X$Alb 
 
*   umtyunebo muSaobis  albaToba 
   UMAlb VARIABLE ( AC1 - X$MAlb ) / AC1 
 
*   I nakadis SetyobinebaTa imitaciis  segmenti 

                        GENERATE    ( Exponential (12, 0, T1))   ; I nakadis SetyobinebaTa 
generatori 

   Shet1 ASSIGN 1, 1  ; kodi 1 P1-Si_I nakadis Setyobineba 
TRANSFER , Dam  ; SarArx –Si gagzavna 

 
*   II nakadis SetyobinebaTa imitaciis  segmenti 
 

GENERATE    ( Exponential ( 15, 0, T2 )) ;II nakadis SetyobinebaTa    
generatori 

   Shet2 ASSIGN 1, 2   ; kodi 2 P1-Si_II nakadis Setyobineba 
 
 
*   damgroveblis da ZirArx muSaobis imitaciis segmenti 

   
   Dam  GATE   FV ZirArx, SArx             ; misawvdomia ZirArx? Tu ara SarArx-ze 

GATE   NU ZirArx, Sia  ; Tavisufalia ZirArx?  
   Cha3 SEIZE  ZirArx  ; ZirArx-is dakaveba 

ADVANCE ( Exponential ( 11, 0, T3 ))  ;momsaxureba 
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RELEASE ZirArx   ; ZirArx-is ganTavisufleba 
UNLINK        Dam, Cha3, 1            ; ZirArx-ze damgroveblidan erTi  

tranzaqtis gayvana 
                       TEST E          P1, 1, Term2               ; gadacemulia ZirArx-iT I an II 

nakadis Setyobineba? 
   Term1        TERMINATE                                     ; ZirArx-iT I nakadis gadacemul 

Sety-baTa angariSi  
   Term2         TERMINATE                                   ; ZirArx-iT II nakadis gadacemul 

SetyobinebaTa angariSi  
 
 
*    TTev momxmareblis sia 
    
    Sia  TEST   L CH$Dam, Tev, Term7     ; aris adgili damgrovebelSi?  

LINK  Dam, FIFO ; Setyobinebis damgrovebelSi moTavseba 

   Term7 TEST E P1, 1, Term6 ; dakargulia  I an II nakadis Setyobineba? 
   Term5 TERMINATE ; I nakadis dakargul SetyobinebaTa angariSi 
   Term6 TERMINATE ; II nakadis dakargul SetyobinebaTa angariSi 
 
 
 
*     SarArx muSaobis imitaciis segmenti 
 
   SArx            GATE NU       SarArx, Sia   ; Tavisufalia SarArx-i? Setyobineba 

damgrovebelSi 
ADVANCE T5  ; SarArx-is CarTva 

   Cha1 SEIZE  SarArx ; SarArx-is dakaveba 
ADVANCE (Exponential(12, 0, T6)) ; SarArx-iT gadacema   
RELEASE SarArx  ; SarArx-is ganTavisufleba 
GATE  FNV ZirArx, Cha2  ; misawvdomia ZirArx? 
UNLINK        Dam, Cha1,1              ; Tu ara Setyobineba gadaices 

damgroveblidan SarArx-ze  
   Cha2            TEST E         P1, 1, Term4     ; gadacemulia SarArx-iT I an II nakadis 

Setyobineba? 
   Term3 TERMINATE             ; I nakadis gadacemul Sety-baTa angariSi 
   Term4 TERMINATE             ; II nakadis gadacemul Sety-baTa angariSi 
 
 
 
*    ZirArx-is mwyobridan gamosvlis  imitaciis segmenti 
 
  GENERATE , , , 1  
   Term8 ADVANCE (Exponential ( 12, 0, T4 )) ; mtyunebamde drois angariSi 
  FUNAVAIL ZirArx   ; ZirArx-is mwyobridan gamosvla 

ASSIGN 1, (Exponential ( 12, 0, T7 )) ; ZirArx-is aRdgenis dro
 ADVANCE P1    ; ZirArx-is aRdgenis imitacia 

SAVEVALUE    MDro+, P1                        ; ZirArx-is aRdgenis drois 
aRricxva 

                        FAVAIL             ZirArx                               ; ZirArx-is aRdgenis dasruleba 

TRANSFER     ,Term8   ; gadasvla Term8-ze 
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*   modelirebis Sedegebis gamoTvlis drois 
gansazRvris segmenti 

 
GENERATE     ModDro  

                        SAVEVALUE   Alb1, V$Alb1                   ; I nakadis Setyobinebis 
gadacemis albaToba 

SAVEVALUE   Alb2, V$Alb2                   ; II nakadis Setyobinebis 
gadacemis albaToba 

SAVEVALUE   Alb, V$Alb                       ; SetyobinebaTa gadacemis 
albaToba 

  SAVEVALUE   MAlb, V$MAlb                ; SetyobinebaTa gadacemaSi 
mtyunebis  albaToba 

SAVEVALUE   UMAlb, V$UMAlb          ; ZirArx-is umtyunebo muSaobis 
albaToba 

TERMINATE   1             ; dasasruli 
  
*  CONTROL       

 
START     5 000             ; programis modelis Sesrulebaze gaSveba

 CLEAR   ; gasufTaveba 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     ---------------                                            --------------------------- 

          (qula)                                                                              (xelmowera) 
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	GRUPS 
	JTYPE 
	XPDIS 
	1,  2,  3 
	COUNT


	laboratoriuli samuSao #20 
	avtogasamarTi sadguris modeli 
	IAT 
	     
	1
	1
	1 
	NET 
	RMULT 111    ; sawyisi mniSvnelobebis miniWeba  
	    GATE LR         LOCK         ; Riaa avtogasamarTi sadguri? 
	    ASSIGN         1, FN$STIME        ; P1= avtomobilebis servisis dro 
	    TEST   LEE    Q1, S1, BYBYE    ; Tu lodinis dro <= sevisis droze?                                  Tu ara, maSin gadadi  BYBYE Wdeze  
	    GOINNQUEUE         1        ; ki. rigSi Cadgoma 

	 b) RMULT 333         ; sawyisi mniSvnelobebis miniWeba  
	 g) RMULT 555         ; sawyisi mniSvnelobebis miniWeba  
	 START 1         ; modelis programis Sesrulebaze gaSveba 
	 
	 d) RMULT 777         ; sawyisi mniSvnelobebis miniWeba  
	 e) RMULT  999         ; sawyisi mniSvnelobebis miniWeba  
	II varianti 
	 
	 a)          RMULT     111   ; sawyisi mniSvnelobebis miniWeba  
	       2    STORAGE     S1   ;  avtogasamarT sadgurze operatorebis ricxvi 
	     START     1   ;  modelis programis Sesrulebaze gaSveba 
	     CLEAR    ; gasufTaveba        
	  
	• 
	•          
	• 
	e)    RMULT    999  ; sawyisi mniSvnelobebis miniWeba  
	 a)   RMULT   111  ; sawyisi mniSvnelobebis miniWeba  
	•          
	 e) RMULT    999  ; sawyisi mniSvnelobebis miniWeba  


	laboratoriuli samuSao #21 
	avtobusis gaCerebis modeli 
	XPDIS 
	ONBUS 
	OFF 
	LINE
	MAD 
	  INQUE 
	MAD


	laboratoriuli samuSao #22 
	amocana biblioTekis Sesaxeb 
	SNORM 
	XPDIS 
	CLERK 
	 
	COUNT 
	mravalarxiani mowyobilobebi: 
	BUSY


	laboratoriuli samuSao #23 
	amocana saTadarigo detalebis Sesaxeb 
	MAC 
	    FIXER 
	     SNORM 
	   XPDIS
	1 
	cvladebi: 
	 
	FIX


	laboratoriuli samuSao #24 
	amocana saTadarigo detalebis Sesaxeb  
	siiTi atributuli funqciis gamoyenebiT 
	MAC 
	 FIXER 
	BFIX 
	XPDIS
	1, 2 
	cvladebi: 
	1, 2 
	AFIX


	laboratoriuli samuSao #25 
	avtogasamarTi sadguris modeli sistemis  
	sxvadasxva konfiguraciis paraleluri modelirebisas 
	IAT 
	STIME 
	1, 2, 3
	1, 2 3 
	NET 
	    GATE LR      LOCK   ; sadguri Riaa 
	    ASSIGN      1, FN$STIME  ; P1 = momsaxurebis dro 
	    SPLIT E     2, NEXT, 2                         ; meore parametrSi pirveli avtomobilis ori aslis SemoReba  
	GOINN  QUEUE    P2    ; rigSi Cadgoma 

	   a) START 3   ; modelis programis Sesrulebaze gaSveba 
	    CLEAR    ; gasufTaveba 
	   
	  b) RMULT 333             ;  sawyisi parametrebis dadgena  START 3                        ; modelis programis Sesrulebaze gaSveba 
	CLEAR              ;  gasufTaveba 
	 
	   g) RMULT 555             ; sawyisi parametrebis dadgena   START 3             ; modelis programis Sesrulebaze gaSveba 
	CLEAR              ;  gasufTaveba 
	 
	  d) RMULT 777             ;  sawyisi parametrebis dadgena  START 3                 ; modelis programis Sesrulebaze gaSveba 
	  CLEAR              ;  gasufTaveba 
	 
	 e) RMULT 999             ; sawyisi parametrebis dadgena   START 3             ; modelis programis Sesrulebaze gaSveba 


	laboratoriuli samuSao #26 
	bankSi momsaxurebis sistemebis alternatiuli variantebis 
	Sedareba erTi saerTo rigiT momxmareblis jaWvis gamoyenebiT  
	                   MEAN 
	     MEAN   FUNCTION       RN1, D5                    ; servisis drois ganawilebis funqcia 


	laboratoriuli samuSao #27 
	bankSi momsaxurebis sistemebis alternatiuli 
	variantebis Sedareba momxmareblis jaWvis gamoyenebiT 
	     MEAN       FUNCTION        RN1,D5           ; servisis drois ganawilebis funqcia 


	laboratoriuli samuSao #28 
	Aavtofarexis modeli 
	BAY
	JOBS 
	 
	 
	 
	XPDIS
	      JOBS    FUNCTION       RN1,C2            ; TanabaralbaTuri ganawilebis funqcia 



	laboratoriuli samuSao #29 
	qseluri grafikebis mixedviT samuSao Zalis   
	raodenobis gavlena samuSaoTa Sesrulebis droze  
	NEXT 1
	MEN


	laboratoriuli samuSao #30 
	buferis mqone kavSiris kvanZi 
	   Kont 1 BVARIABLE   (Q$Sigrdze < Tev) ; rigis sigrZis Semowmeba 
	   Wde8      TEST  E           X*1, 4, Wde9                 ; aris nomeri 4 tranzaqti? 
	                  TEST E            X4, 5, Wde11                ; aris nomeri 5 tranzaqti? 


	laboratoriuli samuSao #31 
	sami arxis mqone kavSiris kvanZi 

	     GENERATE      (Exponential (54, 0, 120) ) ; ganacxadebis wyaro  
	 Wde6 ASSIGN     1, 1                ; pirveli mosinjva 

	laboratoriuli samuSao #32 
	   
	  Mean FUNCTION P$GanS, L5         ; momsaxurebis saSualo dro 

	laboratoriuli samuSao #33 
	 
	 
	laboratoriuli samuSao #34 
	SetyobinebaTa komutaciis  
	gamoTvliTi kompleqsis funqcionireba 
	laboratoriuli samuSao #35 



