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                                           რეზიუმე 

 

sistemuri meTodologiis gamoyenebiT gadawyvetilia 

wyalmomaragebis sistemebis operatiul-sadispetCero marTvis 

rTuli sainJinro da Znelad formalizebadi amocana 

momxmarebelTa mier damyarebuli wyliT uzrunvelyofis 

procesis monitoringis safuZvelze, kerZod: 

 SemuSavebulia momxmarebelTa mier damyarebuli 

wyliT uzrunvelyofis teqnologiuri procesis 

situaciur mdgomareobaTa kriteriuli 

Sefasebisa da koreqcia-regulirebis 

deskrifciuli tipis modelebi, romelTa 

mixedviT drois nebismier momentSi SesaZlebelia 

gamovlindes wyalmomaragebis Semadgeneli 

elementebis (wyalmimRebi, rezervuari, 

manawilebeli qseli da sxv.) funqcionirebis 

efeqturobis xarisxi da Sesabamisad, moxdes maTi 

koreqcia normaluri mdgomareobidan gadaxrebis 

SemTxvevaSi; 

 Sedgenilia wyalmomaragebis sistemebis 

operatiul-sadispetCero marTvis kompiuteruli 

programa, romelic SeiZleba dainergos 

saqarTvelos qalaqebis wyalmomaragebis 

sadispetCero samsaxurebSi; 

 SemoTavazebuli meTodologiuri midgomis 

gamoyeneba zogadad SesaZlebelia 

wyalmomaragebis, rogorc Cveulebriv pirobebSi 

moqmedi sistemebisTvis, aseve wyalmomaragebis 

sistemebisTvis marTvis avtomatizebuli sistemis 

funqcionirebis pirobebSi. 
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                                                 Abstract 

 

 By the using of the system methodology is decided task about hard formalized 

operative-dispatcher control of water-supply system established by the consumer on 

the basis of the monitoring of the process of the water-supply, particularly: 

 was worked out evaluation and correction of situational conditional 

criteria of monitoring of the technological process of the water-supply 

established by the consumer- models of regulation description type, by 

which in any moment of the time is possible to display quality of 

functional effective constitutive element of the water-supply (water 

receiver, reservoir, distributive networks and others)  and accordingly 

to make its correction from normal conditions in case of inclination; 

 is made computer program for operative-dispatcher control of water-

supply system which may introduction in the services of dispatcher of 

water-supply in the cities of Georgia; 

 using of the offered method of approach methodology in general is 

possible for water-supply, how as active systems in usual conditions, 

and in the conditions of functions of automatic systems of control of 

water-supply system.  
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Sesavali 

 

naSromis aqtualuroba. wyalmomaragebis sistemis 

daniSnulebaa miawodos momxmarebels standartiT 

gaTvaliswinebuli sasmel-sameurneo xarisxis wyali saWiro 

raodenobiTa da dawnevebiT. amasTan, momxmarebelTa mier 

damyarebuli wyliT uzrunvelyofis procesSi wyalmomaragebis 

sistema funqcionirebs rogorc rTuli sainJinro sistema, 

romlisTvisac damaxasiaTebelia Semadgeneli elementebis 

struqturis araerTgvarovneba, maxasiaTebeli teqnologiuri 

parametrebis (dawnevebis, wylis dgomis simaRleebi 

rezervuarebSi da sxv.) mkveTri cvalebadoba da Sesabamisad, 

marTvis gadawyvetilebebis miRebis `aramkveTi~ xasiaTi. 

aRniSnul konteqstSi wyalmomaragebis sistemebis 

operatiul-sadispetCero marTvis amocanis efeqturi gadawyveta 

momxmarebelTa mier damyarebuli wyliT uzrunvelyofis 

procesis  monitoringis safuZvelze, rogorc rTuli sainJinro 

da Znelad formalizebadi amocanisa, metad aqtualuri da 

droulia. 

samuSaos mizani da kvlevis amocana.  emyareba efeqturi 

operatiul-sadispetCero marTvis amocanis gadawyvetas realuri 

drois masStabSi momxmarebelTa mier damyarebuli wyliT 

uzrunvelyofis procesis monitoringis safuZvelze, kerZod: 

 wyalmomaragebis sistemebis operatiul- 

sadispetCero marTvis meTodologiis SemuSaveba 

sistemuri midgomis safuZvelze, rogorc marTvis 

Caketili sistemisa; 

  wyalmomaragebis sistemebis operatiul- 

sadispetCero marTva momxmarebelTa mier 

damyarebuli wyliT uzrunvelyofis procesis 

monitoringis safuZvelze; 

 wyalmomaragebis sistemebSi wyliT 

uzrunvelyofis teqnologiuri procesis 
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operatiul-sadispetCero marTvis algoriTmis da 

kompiuterul-programuli uzrunvelyofis 

Sedgena. 

mecnieruli siaxle. Sedgenilia momxmarebelTa mier 

damyarebuli wyliT uzrunvelyofis teqnologiuri procesis 

monitoringis safuZvelze moqmedi wyalmomaragebis sistemebis 

operatiul-sadispetCero marTvis Znelad formalizebadi 

amocanis gadawyvetis sistemuri meTodologia, romlis gamoyeneba 

zogadad misaRebia rogorc wyalmomaragebis Cveulebriv 

pirobebSi moqmedi sistemebisaTvis, aseve wyalmomaragebis 

sistemebisTvis marTvis avtomatizebuli sistemis funqcionirebis 

pirobebSi. 

kvlevis meTodi. SemoTavazebuli meTodologiis Tanaxmad 

momxmarebelTa mier damyarebuli wyliT uzrunvelyofis 

teqnologiuri procesis monitoringis safuZvelze fiqsirebul 

situaciur mdgomareobaTa (rodesac sistema ver akmayofilebs 

moTxovnil miznebs, sistema ver uzrunvelyofs saprognozo 

Sedegebs, sistema ver ifunqcionirebs ise, rogorc es 

Tavdapirvelad iyo dagegmili) gamosakvlevad SemoTavazebulia 

daproeqtebis sistemuri paradigmis midgoma, romelic 

xorcieldeba moqmedi sistemis funqcionirebis pirobebSi e.w. 

introspeqciis gziT. es niSnavs, rom drois mocemul momentSi 

wyalmomaragebis moqmedi sistemis funqcionirebis xarisxis 

dadgenisaTvis vsazRvravT sistemis calkeuli Semadgeneli 

elementis (an elementTa erTobliobis)  maxasiaTebeli 

teqnologiuri parametrebis sidides da elementebis 

maxasiaTebeli wertilebis winaswar Sedgenili deskrifciuli 

modelebis Sesabamisad viRebT operatiuli marTvis efeqtur 

gadawyvetilebebs gansaxorcieleblad. aqve aRsaniSnavia, rom 

situaciur mdgomareobaTa daproeqtebis introspeqciis midgomiTY 

SesaZlebelia drois mocemul momentSi ganisazRvros 

damyarebuli wyliT uzrunvelyofis procesis normaluri an 

gadaxrili `mdgomareobis veqtoris~ Sesabamisad moqmed 
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elementTa funqcionirebis `aqtiuri reJimebi~, romlebic 

uzrunvelyofen momxmarebelTa wylis moxmarebis moTxovnil 

reJims.  aRniSnulis gansaxorcieleblad mizanSewonili iqneba 

e.w. azrobrivi  `aqtiuri eqsperimentebis~ Catareba Cven mier 

winaswar Sedgenili deskrifciuli modelebis gamoyenebiT. es 

saSualebas  mogvcems  xelovnurad CavataroT azrobrivi 

`aqtiuri eqsperimentebi~ manam, sanam ar mivaRwevT manawilebel 

qselsa da sistemis sxva elementebSi teqnologiuri  

parametrebis sasurvel mdgomareobas. aq umTavresi isaa, rom 

sistemis sasurveli mdgomareoba miRweuli unda iqnas e.w. 

`dabalansebis~ principis aucilebeli dacviT, kerZod, 

operatiuli marTvis pirobebSi uzrunvelyofili unda iyos 

wylis miwodebisa da ganawilebis sistemis funqciur sqemebSi  

teqnologiuri parametrebis  (dawnevebis, rezervuarebSi wylis 

dgomis  simaRleebis da sxv.) SenarCuneba iseTi diapazonis 

farglebSi, rom drois nebismier momentSi ar dairRves 

momxmarebelTa normaluri (Seuferxebeli) wyliT uzrunvelyofa, 

anu praqtikulad drois mocemul momentSi miwodebuli wylis 

xarji toli unda iyos momxmarebelTa mier daxarjuli wylis 

moculobisa.  Tu gaviTvaliswinebT, rom momxmarebeli Tavad 

ayalibebs moTxovnas wyalze, cxadi xdeba drosi mocemuli 

momentis Sesabamisad dasmuli amocanis gadawyvetis rogorc 

maTematikuri, aseve praqtikuli gamoyenebis mniSvneloba. 

praqtikuli Rirebuleba. sistemuri meTodologiis 

gamoyenebiT gadawyvetilia wyalmomaragebis sistemebis operatiu- 

sadispetCero marTvis rTuli sainJinro da  Znelad 

formalizebadi  amocana  momxmarebelTa mier damyarebuli 

wyliT uzrunvelyofis procesis monitoringis safuZvelze, 

kerZod: 

 SemuSavebulia momxmarebelTa mier damyarebuli 

wyliT uzrunvelyofis teqnologiuri procesis 

situaciur mdgomareobaTa kriteriuli 

Sefasebisa da koreqcia-regulirebis 
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deskrifciuli tipis modelebi, romelTa 

mixedviT  drois nebismier momentSi 

SesaZlebelia gamovlindes wyalmomaragebis 

Semadgeneli elementebis (wyalmimRebi, 

rezervuari, manawilebeli qseli da sxv.) 

funqcionirebis efeqturobis xarisxi da 

Sesabamisad moxdes maTi koreqcia normaluri 

mdgomareobidan  gadaxrebis SemTxvevaSi; 

 Sedgenilia wyalmomaragebis sistemebis 

operatiul-sadispetCero marTvis kompiuteruli 

programa, romelic SeiZleba dainergos 

saqarTvelos qalaqebis wyalmomaragebis 

sadispetCero samsaxurebSi; 

 SemoTavazebuli meTodologiuri midgoma 

SeiZleba gamoyenebul iqnas wyalmomaragebis 

rogorc Cveulebriv pirobebSi moqmedi 

sistemebisTvis, aseve maTi marTvis 

avtomatizebul sistemebze gadayvanis SemTxvevaSi. 
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Tavi 1.1.  wyalmomaragebis sistemebis momxmarebelTa 

wyliT uzrunvelyofis procesis kvleva da daxasiaTeba 

sistemis operatiul-sadispetCero marTvaSi 

 

1.1.1. wyalmomaragebis sistemebis funqcionirebis 

xarisxis kvlevis amocana  damyarebul wyliT 

uzrunvelyofis  procesTan  mimarTebiT 

 

wyalmomarageba, ise rogorc marTvis nebismieri sistema, 

warmoadgens rTul sistemas. wyalmomaragebis sistemisTvis 

damaxasiaTebelia struqturis da operatiuli marTvis 

araerTgvarovneba, maxasiaTebeli parametrebis `aramkveTri~ 

xasiaTi da marTvis mravalkriteriuloba. maxasiaTebeli 

parametrebis (dawnevebis da sxv.) ganusazRvreloba, momsaxure 

operatiuli personalis kvalifikacia da a.S. ganapirobebs 

wyalmomaragebis sistemis funqcionerebis sirTules realur 

droSi. amasTan, Tu gaviTvaliswinebT momxmarebelTa wyliT 

uzrunvelyofis procesis (wylis moxmarebis procesis 

cvalebadobas droSi) arastacionarul xasiaTs [1], maSin advili 

warmosadgenia, Tu ra siZneleebTan gvaqvs saqme sistemis 

operatiul-sadispetCero marTvaSi. wyalsadenis (wylis miwodebis 

da  ganawilebis sistemis) funqcionirebis sqema operatiul-

sadispetCero marTvis procesSi  moyvanilia 1-el nax-ze. 

bunebrivia, rom aRwerili sistemis marTva da wyliT 

momxmarebelTa normaluri uzrunvelyofis droSi SenarCunebul 

procesis msvleloba sadispetCero personals unda SeeZlos, 

raTa ukukavSirebis safuZvelze gaaanalizos mimdinare 

mdgomareoba da winaswar gaiTvaliswinos wyliT uzrunvelyofis 

procesis SesaZlo cvalebadobis siRrme [2]. 

dasmuli amocanis gadasawyvetad operatiul-sadispetCero 

personali ar unda eyrdnobodes mxolod intuiciasa da 

gamocdilebas. es imitom, rom momxmarebelTa mier damyarebuli 
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wylis  uzrunvelyofis  procesi eqvemdebareba wlis sezonur 

cvalebadobas, garda, amisa,  agreTve gansxvavebuli wylis 

moxmareba aRiniSneba calke samuSao dReebSi da calke- 

gamosasvlel da sazeimo dasasvenebel dReebSi. zogadad 

cnobilia, rom subieqturi Secdomis sididem SeiZleba 35%-sac ki 

miaRwios. Secdomis daSveba ki niSnavs, rom arafeqturad  

ganawildeba sistemis Semdgeneli elementebis funqcionirebis 

reJimebi (satumbebis da sxv.) da dafiqsirdeba  wylis da denis 

arawarmoebuli danaxarjebi [3,4]. 

aRniSnulidan gamoikveTa, rom operatiul-sadispetCero 

personali realuri marTvis efeqturad warmarTvis mizniT  

wyliT uzrunvelyofis normaluri procesis SesanarCuneblad 

unda flobdes operatiuli marTvis damxmare instrumentul  

saSualebebs (teqnologiuri parametrebis mixedviT Sedgenil 

deskrifciul modelebs, kompiuterul-programuli marTvis 

SesaZleblobas realur droSi). 

marTvis avtomatizebuli sistemebis gareSe funqcionirebadi 

sistemebi moklebulni arian momxmarebelTa mier damyarebuli 

normaluri wyliT uzrunvelyofis procesis stabiluri 

SenarCunebis SesaZleblobas. aq realur situaciaSi operatiul- 

sadispetCero personali sistemis (da calkeul elementTa 

erTobliobis) funqcionirebis reJimebis SerCevas da Sesabamisad, 

operatiuli marTvis gadawyvetilebebis miRebas asrulebs, 

rogorc zemoT aRvniSneT, mxolod intuiciurad arsebuli 

gamocdilebis safuZvelze, rac arasakmarisia [6],  gvaqvs wylis 

da eleqtroenergiis mniSvnelovani aramwarmoebluri 

danaxarjebi.  
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 rogorc 1-li nax-dan Cans, sistemis funqcionirebis 

maxasiaTebeli teqnologiuri parametrebis cvlilebebis Sesaxeb 

informacia sistemis Semadgeneli  elementebis (wyalmimRebi, 

gamwmendi sadguri, sadawneo rezervuari, manawilebeli qseli) 

funqcionirebis xarisxis Sesaxeb realuri droSi (vTqvaT 

wuTebSi avtomatizebuli sistemis SemTxvevaSi da aTeulobiT 

wuTebSi-Cveulebriv moqmed sistemis SemTxvevaSi) gadaewodeba 

sadispetCero marTvis pults. amis Semdeg dispetCeri (moqmedi 

operatori-specialisti) aanalizebs miRebul informacias da 

iRebs marTviT gadawyvetilebas momxmarebelTa mier damyarebuli 

wyliT uzrunvelyofis situaciuri mdgomareobidan gamomdinare. 

cxadia, Cveulebriv moqmed sistemaSi informacia miiReba da 

gaanalizdeba operator-dispetCeris intuiciuri gamocdilebis 

safuZvelze, rac dakavSirebuli araefeqtur marTvasa da  denisa 

da wylis aramwarmoeblur danaxarjebTan. aqedan gamomdinare, 

Cveulebriv moqmedi wyalmomaragebis sistemebis mizani unda iyos 

samomavlod gadavides marTvis avtomatizebuli funqcionerebis 

pirobebSi. 

marTvis avtomatizebuli sistemis funqcionerebis 

SemTxvevaSi sawyisi saanalizo informaciis miReba da Sesabamisi 

marTvis gadawyvetilebis SemuSaveba xdeba mcire drois 

intervalSi. amave  dros, uzrunvelyofilia situaciuri 

mdgomareobis mixedviT  momuSave  elementebis  muSaobis 

efeqturi reJimebic [6]. 

rogorc aRvniSneT, wyalmomaragebis sistemis  Cveulebriv 

pirobebSi funqcionirebis dros Semadgeneli elementebi 

funqcionireben operatiul-sadispetCero personalis intuiciisa 

da gamocdilebis safuZvelze, anu ,,pasiuri eqsperimentis” 

Sesabamisad. am SemTxvevaSi gamoricxulia sistemis momuSave 

elementebis efeqturi reJimebis SerCeva da momxmarebelTa mier  

damyarebuli wyliT uzrunvelyofis procesis normaluri  

situaciis Sesabamisad SenarCuneba. dispetCeri am SemTxvevaSi 

atarebs e.w. ,,pasiur eqsperiments” `mosinjva-Secdomis~ principis 
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Sesabamisad. sul sxva mdgomareoba fiqsirdeba  marTvis 

avtomatizebuli sistemis funqcionirebis pirobebSi, dispetCeri 

am SemTxvevaSi iRebs ra informacias drois raime momentSi 

sistemis Semadgeneli elementebis funqcionirebis Sesaxeb, 

atarebs e.w. ,,aqtiur eqsperimentirebas”. aqtiuri eqsperimentebis 

organizaciisaTvis dispetCeri gamoricxavs intuiciuri marTvis 

SesaZleblobas da momxmarebelTa mier damyarebuli wyliT 

uzrunvelyofis procesis modelirebas amyarebs  sakontrolo- 

sakarnaxo wertilebSi fiqsirebuli dawnevebis ganawilebaze.  am 

mizniT saWiroa SemuSavebuli meTodologiis safuZvelze 

winaswar ganisazRvros sakontrolo-sakarnaxo wertilebis 

amsaxveli deskrifciuli modelebis algoriTmuli baza, da mis 

safuZvelze aigeba sadispetCero marTvis instrumentuli baza, 

romelic realizdeba operatiuli marTvis kompiuteris 

daxmarebiT [7]. 

rogorc  pasiuri, aseve aqtiuri eqsperimentebis Sesabamisad 

mogvyavs  wyalmomaragebis sistemebis operatiul-sadispetCero 

marTvis pocesSi pasiuri da aqtiuri eqsperimentebis Catarebis 

blok-sqema  (nax. 2). 
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nax. 2. wyalmomaragebis sistemebis operatiul- 

sadispetCero marTvis pocesSi pasiuri da aqtiuri 

eqsperimentebis Catarebis blok-sqema  
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1.1.2. wyalmomaragebis sistemebis wyliT uzrunvelyofis 

procesis marTva piezometruli dawnevebis monitoringis 

safuZvelze. 

 

wyalmomaragebis sistemebis funqcionireba drois nebismier 

momentSi damokidebulia momxmarebelTa mier damyarebuli wylis 

uzrunvelyofis procesis mdgomareobaze, amitom es procesi 

atarebs `armkveTr~ xasiaTs, amasTan, garkveuli siZneleebi 

warmoiqmneba operatiul-sadispetCero marTvis muSaobis 

procesSi, romelsac axasiaTebs droSi damyarebuli situaciis 

gansazRvris bundovaneba. 

dadgenilia, rom momxmarebelTa mier damyarebuli wyliT 

uzrunvelyofis procesi ar emyareba raime fizikuri parametris 

meSveobiT pirdapir gazomvas. am process wyliT uzrunvelyofis 

mdgomareobis Sesafaseblad SeiZleba davakvirdeT romelime 

ubanSi mxolod piezometruli dawnevis cvalebadobis 

Sesabamisad [8].  

wyalmomaragebis sistemis funqcionirebis xarisxisa da 

saeqspluatacio-teqnologiuri saimedoobis kvlevis amocana 

sakmaod tradiciulia da mas  mravali Sroma  mieZRvna.[9, 10]. 

wyalmomaragebis sistemebis saimedoobis angariSis erTi-

erTi mimarTulebaa wylis moxmarebis xarjis sidideebis 

operatiuli da grZelvadiani prognozis meTodebis kvlevis 

uTanabrobis koeficientis dadgena, rac saSualebas iZleva 

ganisazRvros wylis xarjis  saangariSo mniSvnelobebi. meore 

mimarTuleba emyareba sistemis moTxovnili saimedoobis 

uzrunvelyofis angariSebs, maTi elementebis siaimedoobis 

maCveneblebis gansazRvras. mesame mimarTuleba moicavs 

wyalmomaragebis sistemebis teqnologiuri saimedoobis 

gansazRvras piezometruli dawnevis sidideebis mixedviT   

(piezometruli dawnevebis ganawileba qselSi, rezervuarebSi 

wylis dgomis simaRleebi da a.S.)  damyarebuli wyliT 

uzrunvelyofis procesis situaciuri mdgomareobis analiziT 
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SemoTavazebuli disertacia moicavs  wyalmomaragebis sistemebis 

teqnologiuri saimedobis uzrunvelyofas momxmarebelTa mier 

damyarebuli wyliT uzrunvelyofis procesSi, kerZod: 

 ganixileba  wyalmomaragebis sistemebis 

operatiul-sadispetCero marTvis rTuli 

sainJinro da Znelad formalizebadi amocana 

momxmarebelTa mier damyarebuli wyliT 

uzrunvelyofis procesis monitoringis 

safuZvelze; 

 marTvis sistemaSi adamianis (operator-

dispetCeris)  aucilebeli rgolis monawileoba 

(wyalmomaragebis sistema ar funqcionirebs 

specialist-operatorebis monawileobis gareSe); 

 operatiuli marTvis procesSi ganixileba didi 

moculobis informacia (teqnologiuri  

parametrebis Sesaxeb da sxv.); 

 gansakuTrebiT aRsaniSnavia, rom wyliT 

uzrunvelyofis procesi Tavisi xasiaTiT  

miekuTvneba   arastacionarul  procesebs,  

romlebic formirdebian `aramkafio~ situaciur 

garemoSi da romelTa operirebis unari 

analizisas  cnobil  meTodebs ar SeswevT. 

 ar arsebobs wyalmomaragebis sistemebis 

operatiuli funqcionirebis xarisxis Sefasebis 

ganzogadebuli meTodi, romlis Sesabamisad  

subieqti gansazRvravs sistemis funqcionirebas 

da daaregulirebs mas efeqturi  

gadawyvetilebebis  miRebiT. 

 monitoringis amocanis umTavres problemas 

warmoadgens marTvis obieqtis mdgomareobaTa 

aRwera  mdgomareobaTa gaanalizebis saerTo 

gadawyvetilebis miRebis mizniT. sakvlevi 

problemis xasiaTis mixedviT SeiZleba 
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gamoyenebul  iqnas e.w. situaciur-damxmare 

sistema ,,aramkafio logikis” gamoyenebiT, 

romelic SeiZleba daiyos or klasad:  

`situacia-moqmedeba~ da `situacia-marTvis 

strategia-moqmedeba~. orive klasis SemTxvevaSi 

aRweris problema wydeba erTnairad am 

SemTxvevaSi gansaxilvelia marTvis obieqtebis 

mdgomareobis maxasiaTebeli parametrebi (Cvens 

SemTxvevaSi prezometruli dawnevebis 

ganawileba, sadawneo rezervuarebSi wylis 

dgomis simaRleebi da a.S.) situaciur  

mdgomareobis Sefasebis da aRweris 

warmodgenili procedura Semdgom gamoiyeneba 

operatiul-sadispetCero marTvis saerTo 

gadawyvetilebis misaRebad, romelic efuZneba 

momxmarebelTa mier damyarebuli wyliT 

uzrunvelyofis procesis situaciur 

mdgomareobas. amave dros, gadawyvetilebaTa 

miReba unda Seesabamebodes marTvis strategiis 

misaReb  efeqtur variants. 

zemoT SemoTavazebuli `aramkafio logikuri regulatoris~ 

damxmare sistema xasiaTdeba didi moqnilobiT marTvis 

gauTvaliswinebeli mdgomareobis aRweris dros. aseTi sistemis 

agebisas viyenebT specialuri deskrifciuli tipis modelebs. 

cxadia, marTviTi zemoqmedebis ganxorcieleba am SemTxvevaSi 

gankuTvnilia wyalmomaragebis moqmedi sistemis im 

elementebisaTvis (vTqvaT, manawilebeli qseli, romlebic 

uSualod uzrunvelyofen momxmarebelTa wyliT uzrunvelyofis 

normalur process drois nebismier momentSi)  [8, 9]. 

zogadad marTvis obieqtis mdgomareoba SeiZleba Sefasdes 

am obieqtisaTvis damaxasiaTebeli niSan-Tvisebebis mixedviT. 

wyalmomaragebis sistemebSi momxmarebelTa mier damyarebuli 

wylis uzrunvelyofis teqnologiuri procesis dasaxasiaTeblad, 
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drois mocemul momentSi, rogorc adre aRvniSneT, sistemis 

element-nagebobebsa da manawilebel qselSi gvevlineba  

piezometruli dawnevebi, romlebic am SemTxvevaSi ganapirobeben 

situaciur mdgomareobebs sakontrolo-maxasiaTebeli 

parametrebis saxiT. piezometruli  dawnevebis  ganawilebas,  

romelic  axasiaTebs  marTvis obieqtis mdgomareobas drois 

raime  momentSi,  SeiZleba ewodos situaciuri mdgomareoba 

wyliT  uzrunvelyofis  damyarebuli  procesis  Sesabamisad. 

wylis miwodebisa da ganawilebis operatiuli marTvis 

procesi SeiZleba daxasiaTdes  mravali situaciiT, romelTa 

aRwerisaTvis SeiZleba  gadawyvetilebaTa miRebis is proceduris 

gamoyeneba, romelic Seesabameba operatiul-sadispetCero marTvis 

misaReb taqtikas (moveridoT Warbi dawnevebis arsebobas qselSi, 

rac aramwarmoebluri danaxarjebis mizezia).  

operatiul-sadispetCero marTvis procesSi dispetCeris 

moRvaweoba organizdeba im informaciis safuZvelze, romelic 

fiqsirdeba sadispetCero procesSi marTvis obieqtidan. am dros 

dispetCeri gvevlineba rogorc informaciis mimRebi, misi 

gadamamuSavebeli da sistemis regulatori. aseTi vrceli 

informaciis pirobebSi dispetCerma SeiZleba dauSvas subieqturi 

Secdoma, rac sabolood  momxmarebelTa moTxovnili wyliT 

uzrunvelyofis donis daqveiTebas iwvevs  [2].  

aRniSnuli naklovani mxareebis gamosasworeblad 

samomavlod aucilebelia, rom Cveulebriv  pirobebSi moqmedi 

wyalmomaragebis sistemebi gadayvanil iqnas marTvis 

avtomatizebuli sistemis funqcionirebis pirobebSi. 
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Tavi 1.2. modelirebis midgomis gamoyenebis zogadi 

principebi 

 

1.2.1  maTematikuri modelirebis gamoyenebis 

winapirobebi 

 

adamiani uxsovari droidan cdilobda  rTuli procesebisa 

da movlenebis Seswavlas, cdilobda da aviTarebda axali 

nagebobebis konstruirebs da a.S; risTvisac iyenebda fizikuri da 

analogiuri saxis modelebs [2]. modeli am SemTxvevaSi adamianis 

warmodgeniT Sedgenili  materialuri obieqtia, romelic 

SemecnebiTi Seswavlis procesebSi enacvleba sakvlev obieqt-

originals da  romelic ZiriTadad inarCunebs Tavis zogierT 

aucilebel tipur Tvisebas.  

ufro metic, zogierTi obieqti ar SeiZleba Seswavlil iqnas 

uSualo saxiT, mag, qveynis ekonomikis eqsperimentebi SemecnebiTi 

miznebiT; principulad ganuxorcielebelia eqperimentebi 

warsulze anda, vTqvaT, mzis sistemis planetebze da a. S. 

meore mxriv, modelis, aranakleb mniSvnelovani daniSnuleba 

imaSi  mdgomareobs, rom misi saSualebiT vlindeba obieqtis 

yvelaze arsebiTi faqtorebi, romlebic ayalibebs obieqtis ama 

Tu im Tvisebas, ramdenadac TviTon modeli asaxavs Tavdapirveli 

obieqtis mxolod zogierT ZiriTad maxasiaTebels. 

modeli aseve iZleva obieqtis sworad marTvis saSualebas, 

gamocdis ra marTvis sxvadasxva variantebs am obieqtis modelze. 

am mizniT eqsperimentireba realur obieqtze, ukeTes SemTxvevaSi, 

uxerxulia, xolo xandaxan-mavne, anda saerTod, SeuZlebeli 

mTeli rigi mizezebis gamo (eqperimentis didi xangrZlivoba, 

obieqtis moyvana arasasurvel an Seuqcevad mdgomareobaSi da a. 

S.).  

Tu kvlevis obieqts aqvs dinamikuri maxasiaTeblebi, e. i. 

droze damokidebuli maxasiaTeblebi, gansakuTrebul 
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mniSvnelobas iZens  aseTi obieqtis  sxvadasxva faqtorebis 

zemoqmedebiT gamowveuli mdgomareobis dinamikis prognozirebis 

amocana. am amocanis gadawyvetisas, aseve, fasdaudebeli  

daxmareba SeiZleba gagviwios  modelebis gamoyenebam.  

amgvarad, SeiZleba SevajamoT da vTqvaT: modeli saWiroa 

imisTvis, rom [13]: 

  gavigoT, rogoraa mowyobili konkretuli obieqti 

misTvis maxasiaTebeli teqnologiuri procesiT-

rogoria misi struqtura, ZiriTadi Tvisebebi, 

ganviTarebisa da garemomcvel samyarosTan 

urTierTobis  kanonebi;   

  viswavloT obieqtis (procesis) marTva da 

ganvsazRvroT marTvis saukeTeso xerxebi mocemuli 

miznebisa da kriteriumebis daSvebisas. 

  movaxdinoT mocemuli  xerxebis  realizaciisa da 

obieqtze zemoqmedebis formebis  pirdapiri da iribi 

Sedegebis  prognozireba. 

kargad agebul models gasaocari Tviseba aqvs: misi 

Seswavla raRac axal codnas iZleva original obieqtze. es, ra 

Tqma unda, Zalian mniSvnelovani Tvisebaa, romelic metad 

mimzidvelia  maTTvis, vinc dakavebulia modelebis SeswavliT. 

modelis agebis process modelireba ewodeba. arsebobs 

modelirebis ramdenime xerxi, romlebic, pirobiTad, SeiZleba 

gavaerTianoT or did jgufad: materialuri (sagnobrivi)  da 

idealuri  modelireba. materialur modelirebas ganekuTvneba 

modelirebis iseTi xerxebi, romelTa drosac kvleva 

mimdinareobs iseT modelze, romelic imeorebs Sesaswavli 

obieqtis ZiriTad geometriul, fizikur, dinamikur da funqciur 

maxasiaTeblebs [14]. 

materialuri modelirebis ZiriTadi saxeobebia fizikuri da 

analoguri modelireba.  

fizikur modelirebad iwodeba modelireba, romlis drosac 

realur obieqts upirispirdeba misi gadidebuli an 
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dapataravebuli asli, romelic iZleva kvlevis (rogorc wesi, 

laboratoriis pirobebSi) nebas Sesaswavli procesebisa da 

movlenebis Semdgomi gadataniT modelidan obieqtze msgavsebis 

Teoriaze dayrdnobiT. fizikuri modelis:  ramdenime magaliTia:   

astronomiaSi-planetariumi, hidroteqnikaSi-wyliani lotebi, 

rogorc mdinareebisa da wyalsacavebis modelebi,  

arqiteqturaSi-Senobebis maketebi,  TviTmfrinavT mSeneblobaSi - 

mfrinavi aparatebis modelebi da a. S.  

analoguri modelireba efuZneba sxvadasxva fizikuri 

bunebis, magram, formalurad, erTnairad aRwerili (erTi da imave 

maTematikuri gantolebebiT, logikuri sqemebiT da a.S.) 

procesebisa da movlenebis analogias. amis yvelaze martivi 

magaliTia-meqanikuri rxevebis Seswavla imave diferencialuri 

gantolebebiT aRwerili eleqtruli sqemiT. 

SevniSnavT, rom materialuri modelirebis orive tipis 

SemTxvevaSi modelebi warmoadgendnen Tavdapirveli obieqtis 

materialur gamosaxulebas da dakavSirebulni iyvnen masTan 

TavianT  geometriuli, fizikuri da sxva  maxasiaTeblebiT. 

Tanac,  kvlevis procesi mWidrod ukavSirdeboda materialur 

zemoqmedebas, e.i. xdeboda bunebrivi eqsperimenti. amgvarad,  

sagnobrivi  modelireba, Tavisi bunebiT, eqsperimentuli meTodia. 

sagnobrivi modelirebisgan principulad gansxvavdeba 

idealuri modelireba, romelic emyareba obieqtisa da modelis 

ara materialur analogias, aramed-idealur, moazrebul 

analogias.  

idealuri modelireba atarebs Teoriul xasiaTs. 

ganasxvaveben intuiciur da niSnobriv idealur modelirebas. 

intuiciurSi igulisxmeba gamosakvlevi obieqtis 

intiuiciur warmodgenaze, damyarebuli modelireba, romelic ar 

emorCileba formalizacias an ar sWirdeba is. magaliTad, 

SeiZleba moviyvanoT yoveli adamianis cxovrebiseuli 

gamocdileba.  
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niSnobrivad iwodeba modelireba, romelic iyenebs modelad 

ama Tu im saxis niSnobriv gardaqmnebs: sqemebs, grafikebs, 

naxazebs, formulebs, simboloebis anakrebebs da a.S., aseve, 

moicavs im kanonTa erTobliobas, romlebiTac SesaZlebelia 

arCeuli niSnobrivi gardaqmnebiTa da maTi elementebiT 

operireba. 

niSnobrivi modelirebis umniSvnelovanes saxeobad iTvleba 

maTematikuri modelireba, romlis drosac obieqtis gamokvleva 

xorcieldeba maTematikis enaze formulirebuli modeliT da ama 

Tu im maTematikuri meTodis gamoyenebiT. maTemtikuri 

modelirebis klasikur magaliTad iTvleba maTematikis 

saSualebiT niutonis meqanikis ZiriTadi kanonebis aRwera da 

kvleva. 

saidan Cndeba modelebi-ra Tqma unda, amaze 

erTmniSvnelovani pasuxi ar arsebobs. Cven mecnierebasa da 

praqtikas modelebiT vukavSirdebiT. aq SevCerdebiT or wyaroze, 

romlebic mudmivad asazrdoveben  mecnierebasa da praqtikas 

modelebiT.  

erTi wuTiT warmovidginoT, rom araferi viciT 

Tanabarsworxazovni moZraobis Tvisebebis Sesaxeb; fizikis  

yvela formula daviwyebulia da ai, am rTul situaciaSi gaCnda 

qvemoT mocemuli  amocanis amoxsnis aucilebloba. 

gadavideT sakiTxis gadawyvetaze. vmsjelobT Semdegnairad: 

ueWvelia, rom S gavlili gza  damokidebulia v siCqareze  da t 

moZraobis droze.  S = f (v, t). Tu moxerxdeboda f funqciis saxis 

gansazRvra, es iqneboda maTematikuri modeli, romelic aRwerda 

Tanabarsworxazovani moZraobis mniSvnelovan Tvisebas. rogor 

gavakeToT es? 

eWvs ar iwvevs, rom, rac ufro didia  v mniSvneloba, miT 

ufro didia S (fiqsirebuli t-s pirobebSi) da rac ufro didia   

t-s mniSvneloba, miT ufro didia S (fiqsirebuli v -s pirobebSi). 

ioli gasaazrebelia, rom CamoTvlil pirobebs akmayofilebs 

Semdegi saxis f funqcia: 
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                                 f (v, t) = vm tn,    m > 0, n > 0.                        (1) 

m da n ise unda SeirCes, rom isini Seesabamebodes qveiT 

mgzavrze dakvirvebis Sedegebs.  aviRoT, mag. m = 1 da n =3. es, 

formula (1)-Tan erTad, hipoTezaa, romelsac vayenebT. 

davakvirdebiT qveiT mgzavrs ramdenime xnis ganmavlobaSi. 

dakvirveba unda gagrZeldes 10 wuTi t = 0 – dan  t = 10- mde; 

grafikze, erTi wuTis intervalebiT gamoisaxeba gavlili gzis 

sidide-faqtobrivi da saangariSo. SevadaroT Sedegebi. gasagebia, 

rom saangariSo mrudi Zalian cicabod adis maRla da cudad 

Seesabameba dakvirvebis Sedegebs. es niSnavs, rom miRebuli 

hipoTeza cudia. mis gasaumjobeseblad an m unda gavadidoT,   an 

n unda SevamciroT.  aviRoT, vTqvaT, n =2 da gavimeoroT 

faqtobrivi  da saangariSo sidideebis Sedareba. isev cudi 

Sesabamisobaa. SeiZleba gavagrZeloT m-is da n-is SerCeva 

”cdebisa da Secdomebis” aseTi meTodiT, anda SeiZleba am 

sidideebis Zebna daviyvanoT garkveuli maTematikuri amocanis 

amoxsnaze, kerZod:  

  S-iT aRvniSnoT qveiTi mgzavris mier  t droSi gavlili gza. 

maSin, Tu amovxsniT amocanas   

min  {S - vm tn}, 

m, n 

e.i. figurul frCxilebSi mocemuli gamosaxulebis minimumis 

povniTa da m-isa da n-is mniSvnelobad im sidideebis aRebiT, 

romelzec miiRweva es minimumi, napovni iqneba saZebni funqcia. 

 es Sedareba saWiroa imisTvis, rom davrwmundeT modelis 

adekvaturobaSi sandod miviCnioT modelur gaangariSeba, raTa  

gamoviyenoT is. 

Tu aRmoCndeba, rom angariSis Sedegebs araferi saerTo aqvT 

realur sinamdvilesTan, unda davubrundeT modelis agebas- 

SeiZleba mas gaumjobeseba sWirdeba.  
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aseve, SesaZlebelia Secdomebis daSveba algoriTmSi da an 

eleqtronuli gamomTvleli manqanis programaSi. aseTi 

ganmeorebiTi daTvalierebebi grZeldeba manam, sanam 

gaangariSebis Sedegebi ar daakmayofilebs mkvlevars. amis Semdeg 

modeli mzadaa gamosayeneblad. 

amgvarad, kompiuters, arc maTematikur models, arc misi 

kvlevis algoriTms cal-calke ar SeuZliaT amoxsnan es rTuli 

sawyisi  amocana, magram erTad  isini warmoadgenen im Zalas, 

romelic  saSualebas  iZleva,  SevicnoT  garemomcveli  samyaro 

da  vmarToT is adamianTa interesebis Sesabamisad. 
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1.2.2 deskrifciuli da imitaciuri  modelirebis 

midgoma 

 

deskrifciuli modeli  momdinareobs inglisuri sityvidan 

”description”, rac niSnavs ”aRweras”. am klasis maTematikuri 

modelebi, rogorc es saxelwodebidanac gamomdinareobs, 

gankuTvnilia sxvadsxva procesebis aRsawerad. mniSvnelovania 

imis aRniSvna, rom es procesebi ganekuTvneba codnis 

sxvadasxvagvar dargebs, rogorc zemoT iyo naTqvami-sxvadasxva 

”kvlevebs”, xolo maTi maTematikuri aRweriloba  erTi klasisaa, 

amitom aqac da Semdgom TavebSic moyvanilia magaliTebi codnis 

sxvadasxva sferodan [10]. 

disertaciaSi ganxilulia momxmarebelTa mier damyarebuli 

wyliT uzrunvelyofis procesis aRwera swored deskrifciuli 

modelebis safuZvelzea agebuli. 

zemoT aRvniSneT, rom ”maTematikizaciis” done sxvadasxva 

mecnierebaSi sxvadasxvaa. amas mravali mizezi aqvs-mecnierebis 

specifika,  masSi maTematikis meTodebis gamoyenebis dro da a.S. 

am mxriv erT-erT winwasul mecnierebad iTvleba Teoriuli 

meqnika, sadac maTematika warmatebulad gamoiyeneba ukve 

ramdenime aseuli welia. 

imitaciuri modelirebis midgoma. yvela aqamde ganxilul 

models gaaCnda Zalian mniSvnelovani saerTo maxasiaTeblebi. 

yoveli samodelo situaciisTvis cnobili iyo mizani (anda 

ramdenime mizani), romlis miRwevac iTvleboda sasurvelad. 

magram yvela situacia aseTi araa. gansakuTrebiT mravladaa isini 

gamoyenebiTi kvlevebis Tanamedrove etapze, roca  saqme gvaqvs 

rTul sistemebTan, romlebSic ara marto Cndeba miznobrivi 

funqciebis simravle, aramed mTlad garkveulic ar aris am 

funqciis raodenobrivi gamosaxuleba. aq SeiZleba, saerTod, 

laparakia ara imdenad optimizaciuri amocanebis gadawyvetaze 
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(Tumca esec aris), ramdenadac rTuli sistemebis gamokvlevaze, 

maTi momavali mdgomareobis prognozirebaze marTvis SerCeul 

strategiasTan mimarTebiT. 

praqtikam daJinebiT moiTxova rTuli sistemebis kvleva. am 

mizniT  gamoyenebad models ewoda ”imitaciuri modelireba”,  

rac warmoadgens sityvasityviT Targmans inglisuri  gamoTqmisa 

“Simulation  Modeling”.  rogorc iolad vrwmundebiT, Targmani 

arcTu kargadaa Sesrulebuli, radganac garkveulwilad 

tavtologiuria. miuxedavad amisa, termini ”imitaciuri 

modelireba” ukve ise farTodaa  gavrcelebuli, rom  naklebad 

savaraudoa, cvlileba ganicados. vecdebiT, ukeT gavigoT, ra 

igulisxmeba  am terminiT.  

 davaxasiaToT “imitaciuri modelirebis” saerTo Tvisebebi. 

”imitaciuri modelirebis” arsi mdgomareobs imaSi, rom  

rTuli sistemebis fuqcionirebis procesi warmodgenilia 

garkveuli algoriTmis saxiT, romelic realizdeba kompiuterze. 

realizaciis Sedegebis mixedviT SeiZleba gamotanil iqnas esa 

Tu is daskvna sawyis procesze. 

sanam gadavidodeT ”imitaciuri modelirebis” aRweraze, 

vecadoT, mokled SevajamoT is ZiriTadi principebi, romlebic 

safuZvlad udevs maTematikuri modelebis agebas, gavmijnoT 

maTematikuri  modelirebisa nakli da upiratesobebi.   

daviwyoT  ori zogadi saxis SeniSvniT. yvela rTuli 

sistema, romlis modelsac Cven vqmniT, Tavisi funqcionirebisas 

eqvemdebareba garkveul kanonebs-fizikurs, qimiurs, biologiurs 

da sxv. amasTan, sruliad SesaZlebelia (es aucileblad unda 

aRiniSnos), rom CvenTvis yvela es kanoni arcTu cnobilia. 

SemdgomSi  ganixileba iseTi sistemebi, romlebisTvisac 

kanonebis  codna gvTavazobs  cnobil raodenobriv 

Tanafardobas, romelic samodelo sistemis ama Tu im 

maxasiaTebels  akavSirebs.  

yvela saxis  modeli iqmneba erTi mizniT-gaeces pasuxi 

garkveuli raodenobis kiTxvebs samodelo obieqtis orgvliv. 
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sxvanairad rom vTqvaT, vinteresdebiT ra garkveuli sistemis 

funqcionirebasTan dakavSirebuli kiTxvebis nakrebiT, mas unda 

miudgeT sruliad garkveuli ”xedvis kuTxiT”. es arCeuli  

”xedvis kuTxe” gansazRvravs kidec modelis SerCevas. 

am erTob zogadi SeniSvnebis Semdeg gadavideT rTuli 

sistemebis maTematikuri modelis agebis aRwerilobaze, rac 

SeiZleba warmovadginoT, Semdeg etapebad: 

 CamovayaliboT sistemis qcevis is ZiriTadi kiTxvebi, 

romlebzec pasuxi unda miviRoT modelis saSualebiT; 

 sistemis qcevis marTvis mravali kanonidan 

gaviTvaliswinoT isini, romelTa gavlenac arsebiTia 

dasmul kiTxvebze pasuxebis Zebnisas (aq vlindeba 

modelioris xelovneba). 

am kanonebze dayrdnobiT, Tu saWiroa sistemis an misi 

calkeuli nawilebisTvis, iqmneba funqcionirebis garkveuli 

hipoTezebi. rogorc wesi, es hipoTezebi samarTliani Cans im 

gagebiT, rom  SeiZleba moyvanil iqnas Teoriuli mtkicebulebebi  

maT  sasargeblod (aq vlindeba rogorc modelior-specialistis, 

ise samodelo sistemis funqcionirebis  aRweris  xelovneba). 

hipoTezebi, iseve, rogorc kanonebi, gamoisaxeba garkveuli 

maTematikuri fardobiT, romlebic erTiandebian modelis 

garkveul aRweraSi [10]. 

amiT  mTavrdeba kidec maTematikuri modelis agebis 

procesi. amas Semdeg moyveba am proporciebis kvleva 

analitikuri an gamoTvliTi meTodebis saSualebiT, rasac 

sabolood mivyavarT modelisaTvis wayenebul kiTxvebze  pasuxis  

moZebnamde. Tu        modeli kargia,  misi saSualebiT napovni 

pasuxebi, rogorc wesi, Zalian axlosaa pasuxebTan imave 

kiTxvebze samodelo sistemis Sesaxeb gacemul pasuxebTan, ufro 

metic, am SemTxvevaSi, nawilobriv, modelis daxmarebiT, xerxdeba 

pasuxis gacema zogierT manamde dausmel kiTxvebze, aseve, 

realur sistemaze warmodgenas farTovdeba. Tu modeli cudia, e. 

i. arasakmarisad adekvaturad aRwers sistemas misTvis dasmuli 
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kiTxvebis TvalsazrisiT, is eqvemdebareba gaumjobesebas an 

Secvlas. adekvaturobis kriteriumia praqtika, romelic adgens, 

rodis SeiZleba damTavrdes modelis gaumjobesebis procesi. 

cxadia, es kriteriumebi araa formulirebuli da yovel 

konkretul SemTxvevaSi  specialur kvlevas moiTxovs. 

  ra aris am meTodis nakli da Rirseba?   cxadia, Rirsebad 

unda CaiTvalos is faqti, rom modeli aris formalizebuli 

Canaweri bunebis ama Tu im kanonisa, romlebic marTavs sistemis 

funqcionirebas aseve,  hipoTezebisa, romelTa namdviloba yoveli 

SemTxvevisTvis SeiZleba gaxdes calke ganxilvis sagani. obieqtis 

Sesaxeb  Sinaarsiani gamonaTqvamebis daskvna SeiZleba iyos 

maTematikurad mkacrad daxvewili an es daskvna gamotanili iyos 

formalizebuli upirobo mtkicebebis (aqsiomebis) Zalian 

SezRuduli ricxvidan. zustad aseTi daxvewilobis mqonea  

evklides geometriis Teoremebi, Teoriuli meqanikis modelebi da 

bevri sxva, romlebic ukve klasikis kuTvnilebaa. 

Tumca, miuxedavad mTeli am mimzidvelobisa, aRweril 

meTods dReisTvis Sesaswavl rTul sistemebSi gamoyenebisas aqvs 

garkveuli uaryofiTi mxareebi, romlebsac axla CamovTvliT: 

 upirveles yovlisa, garkveuli siZneleebi SeiZleba 

gaCndes  maTematikuri modelis agebisas rTuli 

sistemisTvis, romelic Seicavs mraval kavSirs 

elementebs Soris, mravalgvar araxazovan SezRudvebs, 

parametrebis did ricxvs da a. S. ufro sworad, 

modelis proporciebis gamoyvana xerxdeba im 

SemTxvevaSic ki, roca mocemul momentSi kvlevisTvis 

saWiro maTematikuri aparatis ararseboba sruliad 

usargeblos xdis mas (models). SesaZloa jer kidev ar 

aris samodelo sistemisTvis  SemuSavebuli mwyobri 

Teoria, romelic axsnida misi funqcionirebis yvela 

aspeqts, rac aZnelebs  ama Tu im namdvilis msgavsi 

hipoTezis formulirebas.  aseve, realuri sistemebi 

nawilobrivad, eqceva sxvadasxva SemTxveviTi 
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faqtorebis gavlenis qveS, da am faqtorebis aRricxva 

analitikurad dakavSirebulia did, zogjer 

gadaulaxav (maTi raodenobidan gamomdinare) 

siZneleebTan. da bolos, aseTi midgomis dros 

modelis da originalis Sepirispirebis SesaZlebloba 

arsebobs mxolod dasawyisSi  (miRebuli 

gadawyvetilebebis Semowmeba) da Sesabamisi 

maTematikuri aparatis gamoyenebis Semdeg, ramdenadac 

Sualeduri gaangariSebis Sedegebs SeiZleba ar 

gaaCndeT Sesabamisi analogebi realur sistemaSi, es 

garemoeba gansakuTrebulad aZnelebs modelis 

verifikacias. 

  yvela CamoTvlilma siZnelem, gansakuTrebiT pirvelma 

orma, romlebic sistematurad Cndeba rTuli sistemebis 

Seswavlisas,  gvaiZula gveZebna  da gvepova modelirebis ufro 

moqnili meTodi-imitaciuri modelireba. am meTodis safuZvelSi 

devs  sruliad gasagebi idea-maqsimalurad iqnas gamoyenebuli 

mkvlevris xelT arsebuli yvela informacia sistemis Sesaxeb,  

raTa SesaZlebeli gaxdes analitikuri siZneleebis gadalaxva da.  

pasuxi gaeces samodelo sistemis Sesaxeb kiTxvebs.  

imitaciuri modelirebis danarTebis are ganisazRvreba, erTi 

mxriv, Sesaswavli obieqtis specifikiT-es rTuli sistema unda 

iyos, da meore mxriv-am obieqtze arsebuli CvenTvis saintereso 

kiTxvebis sfecifikiT, Tu es kiTxvebi ganekuTvneba  ara realuri 

sistemis dinamikis ganmsazRvrel fundamentur kanonebsa da 

mizezebs, aramed  sistemis qcevis analizs, romelic 

Sesrulebulia, rogorc wesi, praqtikuli miznebiT, maSin misi 

gamoyeneba Zalian sasurvelia [10]. 

mivyveT etapobrivad, rogor realizdeba es  axali meTodi, 

raTa ukeT gavigoT misi gansxvaveba zemoaRwerili klasikuri 

maTematikuri modelisgan. aqac, rogorc rTuli samodelo 

sistemis qcevis  Sesaxeb, ganisazRvreba ZiriTadi kiTxvebi, 

romlebzec  gvinda pasuxis miReba. bevri am kiTxvaTagani 
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saSualebas gvaZlevs, davadginoT sistemis damaxasiaTebeli 

mravali parametric-mdgomareobis veqtori (aq, garda modelioris 

xelovnebisa, moiTxoveba realuri samodelo sistemis Rrma 

codna). 

am mizniT xorcieldeba sistemis dekompozicia (dayofa) 

ufro martiv nawilebad-blokebad. erT blokSi erTiandeba 

saerTo niSnis mqone `komponentebi~, e.i. msgavsi wesebis mixedviT 

gardaqmnadi komponentebi mdgomareobis veqtorisa da maTi 

gardamqmneli procesebi (moiTxoveba realuri samodelo sistemis 

Rrma codna).  formulirdeba kanonebi da ”marTals 

mimsgavsebuli”  hipoTezebi rogorc mTeli sistemis, ise  misi 

calkeuli nawilebis qcevis  Sesaxeb.  amasTan, mniSvnelovania 

imis aRniSvna, rom yovel blokis aRwerisas masSi SeiZleba 

gamoyenebul iqnas  sakuTari, blokisTvis yvelaze mosaxerxebeli 

maTematikuri aparati (algebruli diferencialuri gantolebebi, 

maTematikuri programireba da a. S.). zustad es blokuri principi 

gvaZlevs saSualebas, imitaciuri modelis agebiT davadginoT 

aucilebeli  saWiro proporciebi  yovel blokis aRweris 

sizustes, misi informaciiT uzrunvelyofasa da  modelirebis 

miznis  miRwevis  aucileblobas  Soris. 

mkvlevarTa winaSe dasmuli amocanebisda mixedviT 

SemoRebulia e. w.  ”sistemuri dro”,  romelic axdens drois 

msvlelobis modelirebas  realur sistemaSi. 

formalizebuli saxiT mocemulia sistemis da misi 

calkeuli nawilebis fenomenaluri Tvisebebi. arc Tu iSviaTad, 

es Tvisebebi SeiZleba saerTod ar iyos dasabuTebuli codnis 

Tanamedrove donis pirobebSi da eyrdnobodes sistemaze 

xangrZliv  dakvirvebas. zogjer ki, CvenTvis saintereso 

kiTxvebze pasuxis miRebis TvalsazrisiT, fenomenaluri Tviseba 

ekvivalenturia mravali rTuli maTematikuri proporciisa da 

wamatebiT cvlis maT (am punqtSi moiTxoveba samodelo sistemis 

Rrma codna, Tu,  ra Tqma unda, gvinda miviRoT maRali xarisxis  

modeli, adekvaturi  realuri  obieqtis mimarT). 
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SemTxveviT parametrebs, romlebic figurirebs modelSi, 

Seexameba zogierTi maTi realizaciebi, romlebic SenarCundeba 

sistemuri drois erT an ramdenime taqtSi. Semdgom iZebneba 

axali realizaciebi. 

ramdenadac zemoT CamoTvlili   etapebis ganxorcieleba 

yvelaze iolia kompiuteris daxmarebiT, imitaciur samodelo 

sistemaSi (imitaciuri sistema), Cveulebriv, esmiT  kompiuteris 

daxmarebiT  programebis kompleqsis  gamoyeneba,  romelic 

aRwers sistemis calkeuli blokebis funqcionirebas da maTi 

urTierTqmedebis wesebs. SemTxveviTi sidideebis realizaciebis 

gamoyeneba aucilebels  xdis eqserimentis mravaljerad 

Catarebas imitaciur sistemasTan (angariSi kompiuterze  

Sesabamisi programebiT) da miRebuli Sedegebis Semdgom 

statistikur analizs [10]. 

aRsaniSnavia agreTve Semdegi: cnobilia, rom dReisaTvis 

sityvebi ”maTematikuri modeli” TiTqmis sinonimuria  

sxvadasxvagvari sistemebis,  procesebis, movlenebis modelebisa. 

Tu maTematikuri modelis traeqtoria, Tundac odnav, hgavs 

realuri sistemis traeqtorias, maTematikaSi kargad 

gaucnobierebel  gamoyenebiTi dargis mraval specialists 

uCndeba survili, dauyovnebliv gamoiyenos es modeli 

praqtikuli miznebisTvis (aseTi swrafva aranakleb saSiSia, vidre 

saerTod modelirebis ignorireba. amitom Zalian mniSvnelovania, 

rom modeli realur sistemasTan axlos iyos ara marto 

xarisxobrivad, aramed raodenobrivadac. realuri sistemis 

qcevis sakmaod Rrma codnisa da modelis fenomenologiur 

informaciaze swori warmodgenisas imitaciuri modelebi 

xasiaTdeba, realur  sistemasTan ufro didi siaxloviT, vidre 

maTematikuri modeli. didwilad es siaxlove ganpirobebulia  

imiT, rom imitaciuri modelebis agebis blokuri principi 

(gaxleCis principi)  iZleva TiToeuli blokis  verificirebis 

saSualebas mis  sarTo modelSi CarTvamde, aseve, imis wyalobiT, 

rom mas SeuZlia CarTos   ufro rTuli xasiaTis 
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damokidebulebebi, romlebic ar aRiwereba ubralo maTematikur  

gamosaxulebaTa TanafardobaSi. 

 saimitacio sistemaze muSaoba eqsperimentia, romelic 

ganxorcielebulia kompiuteris daxmarebiT  da bevri ramiT is 

enaTesaveba fizikur eqsperiments. am eqsperimentisas varirebs 

egzogenuri cvladebi, modelis parametrebi, srulyofili xdeba 

misi struqtura da sistemis calkeuli nawilebis qcevaze 

daSvebuli hipoTezebi. muSaobis aseTi specifikiT  saimitacio 

sistema, Cveulebriv, kiTxvebze pasuxs mxolod statistikuri 

TvalsazriT iZleva, rac aucileblobad unda iqnes miCneuli 

rTul sistemasTan  muSaobis  procesSi  da aseve, miCneuli iqnas 

saqmis arsTan ufro Sesaferisadac. 

 amgvarad, saimitacio sistemis CamoTvlili Rirsebebi 

bevrad ganapirobebs missave naklovanebebs. rogorc wesi, 

saimitacio sistemis ageba ufro xangrZlivi, ufro Zneli da 

ufro Zviria, vidre maTematikuri modelisa. saimitacio  

modelirebis es minusebi uaresdeba imiT, rom saimitacio 

sistemasTan muSaobisas aucilebelia klasSi kompiuteris  

gamoyeneba, radgan Sedegebis miReba, xSirad SeuZlebelia 

analitikuri gziT.  

SeiZleba daibados kiTxva: ”xom ar cvlis saimitacio 

modelireba optimizaciis meTodebs?” pasuxi sruliad calsaxaa: 

”ara, ar cvlis, magram warmatebiT srulyofs maT”.  ganvmartoT, 

rogor xdeba es sinTezi. 

rogorc aRvniSneT, saimitacio modeli SeiZleba 

warmovidginoT, rogorc programa, romelic axdens kompiuterze 

romeliRac algoriTmis realizebas. misi muSaobis ramdenime 

taqtze gamoiyeneba parametrebi, romlebic arCeulia 

gadawyvetilebaTa mimRebi piris mier e.w. mmarTveli  

zemoqmedebebi. aq  mmarTveli zemoqmedebebis gaTvaliswinebiT  

arCeva xdeba garkveuli simravlidan da  Cveulebriv, gaaCnia 

arCevanis xarisxis kriteriumi, e. i. funqcia, romlis optimizebac 

unda moxdes. maSin, sanam mmarTveli zemoqmedebebs SeviyvanT 
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saimitacio modelSi, vwyvetT maTi moZebnis optimizaciis 

amocanas da mxolod amis Semdeg Seiyvaneba, napovni optimizaciis 

mniSvnelobebi saimitacio modelSi. am SemTxvevaSi imitacia 

saSualebas gvaZlevs, sistemis gamoxmaurebis modelireba 

Catardes  misTvis optimalur (garkveuli azriT) marTvaze. 

SeiZleba optimizaciasa da imitacias Soris iyos sxvagvari 

kavSiric. Tu mmarTveli zemoqmedebebis umravlesoba arc Tu ise 

mdidaria, SesaZlebeli xdeba saimitacio sistemaSi garkveuli 

sizustiT yvela maTganis mosinjva. imitaciis Sedegi, aseT 

SemTxvevaSi, saSualebas gvaZlevs, CavataroT mmarTveli 

zemoqmedebebis Sefaseba, ukuvagdoT aRiarebuli uaryofiTi  

Sedegebi, xarisxis mixedviT da movawesrigoT danarCenebi. am 

SemTxvevaSic saimitacio sistema asrulebs   laboratoriis 

rols,  romelSic analizdeba zogierTi teqnologia-nawili 

daiwuneba, nawili darCeba Semdgomi gamoyenebisTvis.  

rogorc ukve aRvniSneT, saimitacio modeli, Cveulebriv, 

iqmneba ama Tu im praqtikuli problemis gadasaWrelad. saqme 

isaa, rom problemis gaCenidan saimitacio modelis dasrulebis 

momentamde gadis sakmaod didi dro, romlis ganmavlobaSic 

xalxis mniSvnelovani raodenoba (Cveulebriv-specialistebi, ara 

maTematikosebi) muSaoben am problemaze, cdiloben ra mis 

gadaWras mxolod tradiciuli meTodebiT ise, rom ar iyeneben 

saimitacio modelirebis meTodebs. arcTu iSviaTad isini 

axerxeben garkveuli Sedegebis miRebas (zogjer  

mniSvnelovanisac) da yovelTvis uCndebaT mtkice rwmena imisa, 

rom problemis arsSi  gacilebiT ukeT erkvevian, vidre 

maTematikosebi, romlebic dakavebulni arian saimitacio modelis 

SeqmniT. amgvarad, Tu ar iqna miRebuli specialuri zomebi,  

SeiZleba warmoiSvas aseTi situacia: modeli mzadaa, misi 

gamoyeneba SeiZleba praqtikul saqmianobaSi, magram es unda 

ganaxorcielos xalxma, romelsac ar SeuZlia, profesiulad 

Seafasos misi Rirsebebi an naklovanebebi,  romelic eWviT 

uyurebs im faqts, rom  maTematikosebma SeZles realobis yvela 
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im niSnis saWiro sizustiT  asaxva  modelSi, romelic 

aucilebelia problemis gadasaWrelad. es aucileblad iwvevs 

skepticizms (zogjer Zalian Zliersac) maTematikosebis 

Semoqmedebis produqtisadmi-saimitacio modelisadmi, rasac 

sabolood mivyavarT  saimitacio modelis usargeblod 

miCnevamde, radgan  ar xdeba misi gamoyeneba praqtikul 

saqmianobaSi. 

es rom ar ase ar moxdes, unda miviRoT gansazRvruli, bevri 

modelioris gamocdilebiT Seqmnili zomebi (cxadia, isini ar 

atarebs sakmarisi pirobis xasiaTs, romelic iqneboda  garantia 

saimitacio modelebis praqtikuli gamoyenebisa): 

 aucilebelia modelis SeqmnaSi im pirebma miiRon 

monawileoba, romlebmac is SemdgomSi unda gamoiyenon. 

 es adamianebi unda iyvnen konsultantebi im 

SemTxvevaSic ki, Tu sargebeli maTi saqmianobisgan arc 

Tu ise didia. nebsiT Tu uneblieT, maT eqmnebaT 

STabeWdileba (samwuxarod, es zogjer iluziaa), rom 

isini ”Tanabari uflebebiT” monawileoben  saimitacio 

modelis SeqmnaSi, rom modeli-yvelasTan Tanabrad, 

maTi pirmSocaa da es arsebiTad amcirebs 

fsiqologiur  siZneleebs, romlebic dakavSirebulia 

iseTi uCveulo instrumentis gamoyenebasTan, 

rogoricaa saimitacio modeli,   danergvis 

etapobrioba. 

cxadia, praqtikul saqmianobaSi  SeiZleba povos gamoyeneba 

saimitacio modelis calkeulma nawilebma (Tu mocemuli 

problemis mTlianad gadaWraSi vera, masTan dakavSirebuli 

sakiTxebis kvlevaSi mainc). am nawilebis gamoyeneba praqtikaSi, 

maTi dasrulebis SemTxvevaSi, erTi mxriv, ekonomikurad 

mizanSewonilia, xolo meore mxriv gvZens gamocdilebas modelis 

mTlianad gamosayeneblad. calkeuli blokebis muSaobiT 

miRebuli ”namdvils mimsgavsebuli” Sedegebi mniSvnelovnad 

amaRlebs ndobas modelisadmi mTlianobaSi misi momavali 
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momxmareblebis mxridan  da albaT, xelmisawvdomoba aZlierebs 

kidec misi gamoyenebis survils. 

saimitacio modelis daproeqtebis dasawyisSve 

gaTvaliswinebul unda iqnas is garemoeba, rom momxmarebelma  

gamoTavlos eqsperimentis SesaZlo Sedegebi da isini  miiRos  

misTvis Cveuli formiT-cxrilebis, grafikebis, histogramebis 

saxiT. Zalian mniSvnelovania, rom momxmareblisa da saimitacio 

modelis urTierTqmedeba (interfeisi) ar iyos Zalian rTuli, 

iyos mosaxerxebeli da aucileblad momxmareblisTvis  kargad 

nacnobi.  

wina qveTavSi ganvixileT ”maTematikuri modelirebis” 

raobis Sesaxeb, sadac aRniSnuli iyo, Tu ra Zlieri 

instrumentia es meTodi yvela im sferoSi gamosayeneblad, 

romlebsac exeboda msjeloba. 

unda aRvniSnoT is dadebiTi garemoeba, rom maTematikuri 

modelirebasTan Sexeba maSinve warmoaCens problemebis 

mravalsaxeobas, sanam mis TandaTanobiT amoxsnas daviwyebdeT. aq 

saurvelia  moviyvanoT magaliTi  sabazro ekonomikidan. 

ekonomikis sabazro organizebis centrSi dgas  

konkurenciis principi. roca or mwarmoebels gasayidad gamoaqvs 

erTi da igive saqoneli, warmoebuli damoukidebeli dagegmvis 

safuZvelze da Tanabar pirobebSi-sxvadasxva fasiT. racionaluri  

qcevis momxmareblebi iyidian mas (cxadia, Tu ician misi 

arsebobis Sesaxeb)  im mwarmoeblisgan, romelic nakleb fass 

moiTxovs, xolo  ufro ”Zviriani” konkurenti iZulebuli 

gaxdeba, daswios Tavisi produqciis fasi, e. i. aswios warmoebis 

procesis efeqturoba an kidev, momxmareblis interesebis 

mixedviT, gaaumjobesos produqciis xarisxi, rasac  aiZulebs 

konkurencia.  

Tu gaviTvaliswinebT, ramdenad  mniSvnelovania 

konkurenciis principi sabazro ekonomikisTvis, SeiZleba 

CaiTvalos, rom dasavleTis ekonomistebma TavianTi Zalisxmeva 
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unda mimarTon  iqiT, rom maTematikuri konstruqciis saSualebiT  

asaxon es principi  ekonomikis funqcionirebis  pirobebSi. 

jon fon neimanma da ekonomistma morgenSternma naSromSi 

dawvrilebiT ganmartes da  safuZveli Cauyares “interesTa 

konfliqtis” maTematikuri Teorias.  gakvirvebas  iwvevs is faqti, 

rom   ,,interesTa konfliqtis”  maTematikuri modelireba, 

romelic mTel rig  martiv SemTxvevebSi kargad xerxdeba,  

dRemde  naklebadaa win wasuli, da es maSin, roca  d. neimanisa 

da o. morgenSternis  wignis fexdafex dawerilia aTasobiT 

samecniero naSromi! 

tradiciis Tanaxmad, es wigni, romelmac saTave daudo 

saqveynod cnobil  ”TamaSis Teorias”,  iwyeba umartivesi 

situaciiT: 

ori moTamaSe TamaSobs iseT TamaSebs, romelebSic erTi 

imdens agebs, ramdensac meore igebs. amgvarad, moTamaSeTa 

interesebi sruliad urTierTsawinaaRmdegoa.  am moTamaSeTagan 

TiToeulma icis Tavisi SesaZlo strategiebi da aseve, 

mowinaaRmdegis strategiebic. moTamaSis qceva frTxilia da 

saimedo-is mets arafers eswrafvis, garda imisa, rom minimumamde 

daiyvanos mowinaaRmdegis SesaZlo maqsimaluri mogeba.  

   am pirobebSi saukeTeso strategiis SerCevis amocana 

TiToeuli moTamaSis mxridan unaklodaa gadaWrili. realur 

ekonomikur praqtikaSi ki araa ioli moZebno interesTa 

konfliqtis aseTi magaliTi.  

arcTu iSviaTad, SesaZlebelia dadebiTad gadawydes ara 

marto ori moTamaSis TamaSi nulovani TanxiT, aramed ufro 

rTuli TamaSebic. mag., sami moTamaSis TamaSi aranulovani 

TanxiT. am patara garTulebidanac ukve naTlad  Cans, ra 

Sedegebi SeiZleba moitanos moTamaSeTa ricxvis  gazrdam- 

SesaZlebeli xdeba koaliciebis Seqmna, Tanac didi raodenobiT 

moTamaSeTa SedarebiT patara  ricxvis SemTxvevaSi. aq moTamaSeTa 

ricxvis gazrdisas Cndeba situacia, romelsac  maTematikosebi 

”kombinatorul afeTqebas” uwodeben da unda iTqvas, rom 
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arsebobs yvela safuZveli am saxelis gasamarTleblad. 

SevniSnavT, rom aranulovani TanxiT moTamaSeebis TamaSi 

optimaluri strategiis moZebna dReisTvis jer kidev gadauWrel 

problemad rCeba. 

 davubrundeT isev ori moTamaSis TamaSs nulovani TanxiT. 

iTqva, rom TiToeulma moTamaSem icis meore moTamaSis SesaZlo 

miqmedebebi (piroba e.w. ”sruli informirebuloba”) da aqvs 

SedarebiT mokrZalebuli mizani-minimumamde daiyvanos 

mowinaaRmdegis SesaZlebeli maqsimaluri mogeba, romelic 

sxvagvarad  SeiZleba Sefasebul iqnas, rogorc pesimisturi 

yalibis  piroba. Tu vecdebiT am TamaSis dinamikis maTematikur 

suraTSi riskis moyvaruli moTamaSeebis qmedebebis da a. S. 

gadatanas, TamaSis Teoriis aRmoCena da roli sul ufro naTeli 

da aRmafrTovanebeli gaxdeba. 

 oTx aTeul welze metia mTeli ZaliT cdiloben Seasuston  

neiman-morgenSternis modelis SezRudvebi, Secvalon  TamaSis 

statistikuri aRwera TamaSebis dinamikuri TeoriiT. Teoretikosi 

ekonomistebis mxolod SedarebiT patara nawili irjeba am 

Teoriis Semdgomi ganviTarebisTvis. veravin ityvis, rom isini 

araswori gziT midian, ramdenadac maT gankargulebaSia woniani 

argumenti-maTi kvlevis sagania sabazro ekonomikis erTaderTi 

arsi-konkurencia. 

 meore mxriv, mravlad arseboben mecnierebi, romelTac ar 

surT elodon, rodis moiZebneba Soreul momavalSi Tanamedrove 

aqtualuri problemebis mecnierulad dasabuTebuli ar  gaaCniaT  

(rogorc wesi) damakmayofilebeli axna-ganmartebebi,  isini 

euflebian did empiriul codnas imaze, rac mudmivad xdeba 

bazris principebiT organizebuli sazogadoebis ekonomikur 

politikaSi. es codna  myisier gamoyenebas poulobs sxvadasxva 

politikur-ekonomikur dawesebulebebSi.     

   sabazro TviTregulirebis meqanizmi mxolod erTia im 

mravali magaliTidan, roca xdeba Zalebis mobilizeba obieqtis 

irgvliv misi arsebuli mdgomareobis Sesacvlelad. rogorc 
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wesi, TviTregulireba (da es yvelaze metad sasurvelia) 

moqmedebs wonasworuli stabiluri mdgomareobis mimarTulebiT, 

romelic ar moicavs Tavis TavSi cvlilebis aranair tendencias. 

gacilebT naklebad da es umetesad arasasurvelia-mas gavyavarT 

wonasworobidan. msoflio savsea TviTregulirebis magaliTebiT, 

buneba uxvad gvawvdis wonasworuli mdgomareobis sapirispiro 

mimarTulebis moZraobis uamrav magaliTs. umetes SemTxvevaSi, es 

xdeba iq, sadac adamianma jerovnad ver Seafasa bunebis unari, 

moaxdinos garedan zemoqmedebis kompensacia. SeiZleba iTqvas, 

rom msoflio ekonomikuri problemebi warmoiSoba iq, sadac 

anTropogenuli datvirTvebi ar Seesabameba maT dasaSveb zRvrul 

koncentraciebs. 

TviTregulirebis koncefciidan gamomdinare, isev 

davubrundeT modelirebis sakiTxs, romelic saSualebas 

gvaZlevs, vawarmooT raodenobrivi gazomvebi, e.i. davubrundeT 

maTematikur modelirebas. umTavresi  roli aq inJinrebs 

ganekuTvnebaT, romelTac Camoayalibes regulirebis konturis 

modeli ukukavSiris principis  gamoyenebiT. 

ukukavSiris principze agebuli sistema viTardeba Sida 

ZalebiT, romlebic akompensireben (awonasworeben) gare qmedebas. 

am unaris aRmoCenam, romelic gvxvdeba  teqnikur, biologiur, 

socialur da sxva sistemebSi, Seqmna safuZveli marTvis 

daqvemdebarebuli mecnierebisTvis. ukukavSiri SeiZleba iyos 

uaryofiTi-gare Zalebis moqmedeba mcirdeba da dadebiTi-gare 

Zalebis moqmedeba Zlierdeba. 

ukukavSiri funqcionirebis ZiriTadi principia e.w. marTul 

sistemebSi. SegaxsenebT, rom sistemas ewodeba marTuli, Tu mas 

SeuZlia, garkveuli xarisxiT SeinarCunos mdgomareobis 

parametrebis sasurveli mniSvnelobebi gare qmedebisgan 

damoukideblad.  

aseTi sistemis moqmedebis principi mdgomareobs imaSi, rom 

gadaxra ”sasurveli” mniSvnelobidan iqceva mis aRmdgenel 



 

43 

damabrunebel Zalad maSin, roca sistema  imyofeba mudmiv 

mimocvlaSi gare samyarosTan. 

”sasurveli” mdgomareoba aris  e.w. mimdinare (dinamikuri) 

wonasworoba, xolo damabrunebeli Zala-reaqcia wonasworobidan 

gadaxraze. 

aseTi moqmedebis sistemebi sayovelTaod gamoiyeneba  

teqnikaSi, ekonomikaSi, bunebaSi da eniWebaT udidesi mniSvneloba. 

bolo dromde aseT sistemebs uxerxdebodaT mudmivad 

SeenarCunebinaT bunebaSi adamianis cxovrebisTvis ”misaRebi” 

pirobebi. aseTi sistemebis gadatvirTvas mivyavarT iqamde, rom    

,,uzomod”  didi an ”uzomod” xangrZlivi zemoqmedebisas isini 

kargaven muSaobis unars. 

arsebobs sistemebi, romlebic, zemoqmedebis Semdeg, 

ubrundebian TavianTi mimdinare wonasworobis sawyis 

mdgomareobas-isini inarCuneben  stabilurobis mdgomareobas  

skalis TavSi, mxolod, erTmaneTisgan gansxvavdebian Zvel 

mdgomareobaSi dabrunebis siCqariT. gasagebia, rom ”saukeTesod” 

iTvleba regulireba, romelic sxvebze swrafad aRidgens sawyis 

mdgomareobas (marTuli SuqniSani gzis Caxergvis Tavidan 

acilebisTvisa da misi gaxsnisTvis). 

ganvixiloT SemTxveva, rodesac SeiZleba moxdes, rom 

sistema ver dabrundes wonasworobis sawyis mdgomareobaSi. 

sruliad SesaZlebelia, warmoiqmnas axali wonasworuli 

mdgomareoba, romelic, Tumca gansxvavdeba Zvelisgan, mainc  

iRebs dinamikuri wonasworobis xasiaTs (mag. axali biologiuri 

wonasworoba Seuqcevadi cvlilebebisas). es sistemebi aseve ar 

modian winaaRmdegobaSi stabilurobis cnebasTan da damatebiT 

diferencirdebian wonasworobis  mdgomareobis miRwevis 

siCqarisda mixedviT. 

SeiZleba aRmoCndes, rom organizaciis zogierTi sistema ver 

aewyos axali wonasworobis mdgomareobis, Tumca maTi 

mdgomareobis parametrebis mniSvnelobebi SeiZleba iryeodes 

garkveul SezRudul intervalebSi. am SemTxvevaSi ar arsebobs 
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sistemebis klasifikaciis SesaZlebloba ”stabiluroba-

arastabilurobis”  principiT. 

marTvis konturis regulirebis  magaliTia  mecnieruli 

midgomis gamoyenebiT Teoriulad aRdgenil iqnas sinamdvilis 

ilustracia. es  ilustraciebi, aseve, modelebad rom iwodebian, 

Tumca sirTuliT realurebs Camouvardebian, Zalian sasargebloa:  

mecnieri qmnis models, roca mas surs, Semofarglos arsebiTiT 

da Seiswavlos misi urTierTkavSirebi. Tu ra aris es ”arsebiTi”,  

damokidebulia problemis dayenebaze: ekonomisti da sxva dargis  

specialisti daxataven  erTi da imave realobis sxvadasxva 

ilustraciebs, Tu isini, rogorc eqspertebi, gamovlen TavianTi 

mosazrebiT erTsa da imave sakiTxze. 

cxadia, rom models maSin aqvs fasi, roca is  namdvilad 

”arsebiTad” gamoxatavs sakiTxis dayenebis konkretul arss (es, 

sxvaTaSoris,  Zneli gansasazRvria realur pirobebSi). 

yovelTvis  saWiroa, rom modeliT abstrahirebisas ar daikargos  

mocemuli  problemis  namdvili arsi.  

Znelad moiZebneba mecniereba, romlis meTodur 

saSualebebSi ar iqneba maTematikisa da informatikis safuZvelze 

Seqmnili modelebi. kvlevis sagnis mixedviT, modelebis 

mniSvneloba met-naklebad didia. modelirebis procesis 

Sesabamisad unda moxdes interpretirebuli maTematikuri 

daskvnebis eqsperimentuli dadastureba, rac modelis 

verifikaciis erT-erTi saxea. yvela aq gamoyenebuli cneba 

SeiZleba miT ufro kargad ganisazRvros, rac ufro axlosaa 

mocemuli mecniereba zust bunebriv mecnierebebTan. oRond, es 

araviTar SemTxvevaSi imas ar  niSnavs, rom azri ara aqvs 

maTematikis,  maTematikuri logikis da informatikis meTodebis 

gamoyenebas sazogadoebriv mecnierebebSi. 

ra sargebloba moaqvs mTel am gansjas? kidev erTxel unda 

aRvniSnoT,  rom yovelive zemoTqmuli exeba mxolod sabazro 

organizebis ekonomikas. is, vinc ganixilavs aseT ekonomikas, 

drois ganmavlobaSi atarebs mTel rig dakvirvebebs, xSirad an 
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iSviaTad, rogorc droSi  erTi meurneobisTvis, ise sxvadasxva 

meurneobebis SedarebiT. sxvadasxva nacionaluri ekonomikebis 

aqtiuroba cvalebadobs da es Taviseburi talRovani (cikluri) 

procesia. gansakuTrebulad mwarmoebeli ekonomikis sxvadasxva  

SemTxvevaSi SeiZleba ise moxdes, rom mxolod ganviTarebis 

sabWoebi gansazRvravdnen cikluri moZraobis aqtivobebs, aq 

mainc ar aris Tumca simSvide neli, xangrZlivi, stabiluri 

ganviTarebis kuTxiT. es dakvirvebebi  ara axali, magram  maT 

araerTxel misces ekonomistebs axali Teoriebis  ganviTarebis. 

mizezi. arsebuli faqtobrivi masala adasturebs mraval varauds: 

xangrZlivi, aTeulwlebiani ciklebidan dawyebuli da 

damTavrebuli xanmokle  ciklebiT prognozirebis Sesabamisad.  

ekonomikis aqtivobis sazomi yovelTvis iyo da iqneba 

miRebuli Sedegebis Sejameba e. w. ”mTlian Sida produqtad (mSp)”.  

TviTon mSp arcTu uproblemo kategoriaa, ramdenadac ver 

akmayofilebs mecnierTa mraval neba-survils. yovel SemTxvevaSi, 

meore mecnieruli, namdvilad damakmayofilebeli sazomi drois 

mocemul momentSi Seqmnili saqonlisa da servisebis mTeli 

simravlisTvis, dRemde araa napovni. 

sasurveladaa miCneuli sabazro ekonomikis ekonomikuri 

aqtivobis cikluri cvalebadobis Serbilebis tendenciis 

gansazRvra,  romlis drosac SeiZleba ganviTardes umuSevroba.  

xelovnuri gamococxleba xasiaTdeba imiT, rom moTxovna 

aRemateba miwodebas (iseTi SedegebiT, rogoricaa fasebis daweva 

da samuSao adgilebis siWarbe). Cndeba kiTxva: ar SeiZleba 

Seiqmnas iseTi dawesebuleba, romelic, gamomdinare realuri 

situaciidan, aswevda an daswevda moTxovnas sabazro ekonomikis   

sasurveli wonasworuli mdgomareobis misaRwevad.  

qvemoT moviyvanoT saxelmwifo samewarmeo uflebis 

regulirebasTan dakavSirebuli msjeloba, romelsac, bunebrivia, 

saxelmwifom unda miaqcios yuradReba. aq isev vmsjelobT 

saxelmwifos funqciebze: mas SeiZleba gadaeces ukuqmedebis 

amocana ekonomikuri aqtivobis zogierT cvalebadobaze 
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saxelmwifo investiciebis (mag. transportis infrastruqturaSi) 

sferoSi moTxovnebis varirebis saSualebiT da a.S. 

gamocdilebam cxadyo, rom am SemTxvevaSi saxelmwifo 

moqmedebs ”anticiklurad”, rogorc erTi didi momxmarebeli. aq 

maTematikuri modelirebis problema Cndeba maSin, roca 

sasurvelia, raodenobrivad ganisazRvros moTxovnis cvlilebis 

zomebi. zustad amitomaa saWiro ekonomikuri aqtivobis 

cvalebadobis maTematikur modeli. mZime  kontrargumentebis 

miuxedavad, jerjerobiT ver moxerxda, misi erTiani didi 

ekonometruli modelis  CarCoebis ageba. maSin rCeba mxolod  

marTvis maTematikuri Teoriis gamoyenebis sakiTxi:  ra zomiT 

unda gaafarToos saxelmwifom Tavisi, rogorc momxmareblis, 

roli stabilurobis Sesaqmnelad? saqme isaa, rom am gzaze  

sabazro ekonomikis  praqtikuli  ekonomikuri  problemebidan 

Teoretikul-mmarTvelobiTi modelis stabilurobis  

problemamde Cven gadavabijeT dasaSveb sazRvrebs: Teoria da 

praqtika dRemde gayofilia. sinamdvileSi arc erTi saxelmwifo 

ar angariSobs Tavis moxmarebas maTematikuri TeoremebiT da 

dRemde Zalian mcire wanamZRvrebi arsebobs saamisod, ramdenadac 

modelebi, mTeli ekonomikis masStabiT, operireben Zlier 

agregirebuli sidideebiT (mag. yvela Semosavlis jami), 

romlebSic ukve aRar arsebobs konkurenciis principi. SeiZleba, 

saerTod, aseTi modelebisgan praqtikuli warmatebis varaudi? 

aravis SeuZlia am kiTxvaze udavo pasuxis gacema. 

zemoT samarTlianad aRiniSna, rom  ekonomikis sabazro 

organizacia, garkveulwilad, analogiuria biologiuri 

organizmisa, romlis qcevac warmoSobs marTvis mravali 

konturis urTierTqmedebebis did ricxvs. TiToeuli aseTi 

konturis swrafva stabilurobisken (TiToeuli bazari, 

zemoqmedebis ararsebobis pirobebSi, fasebs adgens ise, rom 

gaaTanabros mowodeba da moTxovna) SeiZleba iyos adam smitis  

is ”uCinari xeli”, romelic aaxdens yvelasTvis ekonomikur 

keTildReobas.  
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aRniSnuli msjelobebi, sistemuri midgomis gamoyenebiT, 

analogiurad SeiZleba gamoyenebul iqnas wyalmomaragebis 

teqnikuri sistemebis operatiul-sadispetCero marTvis procesSi 

gasaTvaliswineblad.  

aq mniSvnelovania wyalmomaragebis sistemebis Semadgeneli 

elementebis funqcionirebis xarisxis deskrifciuli modelebiT 

aRwera momxmarebelTa mier damyarebuli wyliT moxmarebis 

procesSi. Tu gaviTvaliswinebT rom wylis moxmarebis procesi 

garkveuli arastacionarulobiT xasiaTdeba, maSin naTeli xdeba 

deskrifciuli modelebis gamoyenebis Seudareblad dadebiTi 

roli drois realur masStabSi marTvis gadawyvetilebebis 

miRebis TvalsazrisiT. 
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 1.2.3.  wyalmomaragebis  sistemis  operatiul-

sadispetCero  marTvis  funqcionirebis  principuli 

sqema,  rogorc  marTvis  Caketili  sistema 

 

wyasladenis sistemis operatiul-sadispetCero marTva 

efuZneba momxmarebelTa mier  damyarebuli wyliT 

uzrunvelyofis procesis Seswavlas realuri drois masStabSi. 

Tavad wyliT uzrunvelyofis procesi ki  xasiaTdeba garkveuli 

arastacionarulobiT, anu droSi icvleba procesis 

maxasiaTebeli parametrebi, rogoricaa wlis moxmarebis xarjis 

saSualo sididis gabneva (dispersia) da sxv. procesis xasiaTidan 

gamomdinare, momxmarebelTa mier damyarebuli wyliT 

uzrunvelyofis procesi Seswavlis TvalsazrisiT rTul 

sainJinro da Znelad formalizebad sainJinro amocanaTa klass 

ganekuTvneba. 

wyalsadenis sistemis operatiul-sadipetCero marTva 

emyareba sistemis Semadgeneli elementebidan (wyalmimRebi, 

gamwmendi sadguri, rezervuari, wyaldenebi, manawilebeli 

qselebi) fiqsirebuli maxasiaTebeli teqnologiuri parametrebis 

sidideebs, romlebic e.w. ,,ukukavSirebiT “ miewodeba sadipetCero 

marTvis samsaxurs realuri drois masStabSi efeqturi 

funqcionirebis uzrunvelsayofad. 

momxmarebelTa mier damyarebuli wyliT uzrunvelyofis 

procesis cvalebadoba damokidebulia mraval faqtorze. erT-erT 

ZiriTad faqtors wylis sezonuroba warmoadgens-zafxulis 

periodSi wylis moxmareba maRalia, vidre wlis civ periodebSi. 

wylis moxmarebis reJimebis cvalebadobaze (anu wyliT 

uzrunvelyofis procesis formirebaze realur droSi) 

dominirebs agreTve mosaxleobis  yofiTi cxovrebis wesi,  

realuri muSaobis maCvenebeli ritmi da a.S. swored es faqtorebi  

ganapirobeben momxmarebelTa mier damyarebuli wyliT 

uzrunvelyofis  procesis arastacionarul xasiaTs. 
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rogorc cnobilia, wyalmomaragebis Semadgeneli  elementebi 

erTmaneTTan dakavSirebulia dawnevis parametriT, romelic 

sadispetCero operatiuli samsaxurisTvis monitoringis 

saSualebas warmoadgens. 

erTiani wyalsadenis sistema Sedgeba wylis miwodebis 

(wyalmimRebi, gamwmendi sadguri, satumbi sadguri, wneviani 

wyaldenebi, rezervuari, manawilebeli qseli da sxv.) 

sistemebisagan. aRniSnuli orive qvesistema kompleqsurad 

warmoadgens wyalasdenis marTvis erTian rgols da realuri 

drois masStabSi imarTeba sadispetCero samsaxuridan, iq 

Semosuli sakontrolo-maxasiaTebeli parametrebis (dawnevebi, 

rezervuarSi  wylis dgomis simaRleebi) Sesabamisad.  

wyalsadenis sistemis funqcionirebas ganapirobebs 

momxmarebelTa mier damyarebuli wyliT  uzrunvelyofis 

teqnologiuri procesi, romelic drosa da sivrceSi 

cvalebadobs. aRniSnul cvalebadobas  drois nebismier momentSi 

asaxavs sistemis Semadgeneli   elementebSi  damyarebuli 

dawnevebis ganawileba. swored dawnevebis ganawilebis 

situaciuri mdgomareobaa maCvenebeli  momxmarebelTa  mier  

damyarebuli normaluri wyliT uzrunvelyofis procesis 

Sefasebisas. agreTve dawnevebis ganawilebis  mixedviT 

koreqtirdeba da regulirdeba wyalsadenis TiToeuli elementis 

muSaobis reJimebi realur droSi magaliTad, manawilebel 

qselSi dawnevebis regulirebisas (momatebis an daklebis 

TvalsazrisiT), rac uSualod aisaxeba momxmarebelTa wyliT 

uzrunvelyofis mdgomareobis xarisxze. 
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gaxsnili (Ria) sistemebisgan gansxvavebiT (ix.nax.3), Caketili 

sistema funqcionirebs principulad gansxvavebulad 

 

Sesasvleli gamosasvleli

 

 

nax. 3. gaxsnili (Ria) sistemis sqema 

 

 

gamosasvlelis
sasurveli
mniSvneloba gamosasvleli

Semsrulebeli
meqanizmi

 

 

nax. 4. Caketili sistemis zogadi sqema 

 

am SemTxvevaSi gamosasvleli teqnologiuri parametris 

mniSvneloba Seadgens ukukavSirebis ganxorcielebis aucilebel 

winapirobas. Caketili sistema zogad awyobilia gamosasvleli 

cvladebis funqciis ori mdgomareobis Sedarebaze, rac 

ukukavSirebis niSniT fiqsirdeba. Caketili sistema saSualebas 

iZleva gamoyenebul iqnas sxvaoba gamosasvlelis sasurvel da 

faqtobriv mdgomareobas Soris. realuri sadipetCero marTvis 

dros yovelTvis iswrafvian, es sxvaoba iyos rac SeiZleba 

minimaluri sidide. 

ukukavSirebis principzea agebuli wyalmomaragebis sistemis 

operatiul-sadispetCero samsaxuris funqcionireba. erTi 

sakontrolo-maxasiaTebeli wertilis aRebis SemTxvevaSi marTvis 

Caketil sistemas ukukavSirebiT eqneba Semdegi saxe: 
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gamosasvlelis
sasurveli
mniSvneloba gamosasvleli

Sedareba marTvis
obieqti

gazomva

 
 

 

 

nax. 5. wyalmomaragebis sistemis operatiul-sadispetCero 

samsaxuris funqcionirebis sqema erTparametriani ukukavSiris 

SemTxvevaSi 

 

rogorc cnobilia, wyalmomaragebis sistema xasiaTdeba 

rTuli sainJinro sqemebis erTobliobiT (sistemis Semadgeneli 

elementebi da nagebobebi), romlebic dasaxlebul teritoriaze 

araerTgvarovnadaa ganTavsebuli (mosaxleobis intensiuri 

dasaxlebis Sesabamisad) da ganicdian cvalebadobas drosa da 

sivrceSi. aRniSnul pirobebSi erTiani sistemis operatiul- 

sadispetCero marTva unda daemyaros maxasiaTebeli 

teqnologiuri parametrebis ukukavSirebiT qmedebis princips, 

rogorc Caketili marTvis sistema. kerZod, sistemis yvela 

sakontrolo-maxasiaTebeli wertilidan miRebuli unda iqnas 

ganazom parametrTa Sesaxeb informacia, aRebuli drois erT 

momentSi (vTqvaT, xuTi wuTi intervaliT), gaaanalizdes 

mdgomareoba da Sesabamisad, dispetCeris mier miRebul iqnas 

operatiuli marTvis misaRebi gadawyvetileba. es procesi drois 

sxva momentisaTvis kvlavac unda ganmeordes imave principiT, 

sanam moxdebdeba sistemis Semadgeneli  mowyobilobis (Camket-

maregulirebeli armatura) an satumbi sadguris muSa agregatebis  

kombinaciis  saTanado  cvlileba. 
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mravalgamosasvleliani (parametris) SemTxvevaSi 

wyalmomaragebis  sistemis operatiul-sadispetCero samsaxuris 

funqcionirebis sqema miiRebs me-6 nax-ze naCveneb  aseT saxes. 

 

Sesasvleli
cvladebis
sasurveli 

mniSvnelobebi

gamosasvleli
cvladebi

(dawnevebi da sxv.)

marTvis 
regulatori

marTvis
obieqti

(manawil ebel i
qsel i)

gazomva

 

 

 

nax. 6. wyalmomaragebis sistemis operatiul-sadispetCero 

samsaxuris funqcionirebis sqema moqmedi ukukavSirebis principze 

mravalgamosasvleliani cvalebadobis SemTxvevaSi 
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Tavi 1.3. wyalmomaragebis sistemebSi wyliT 

uzunvelyofis damyarebuli procesis operatiul- 

sadispetCero marTvis amocanebi 

    

1.3.1. meTodologiuri midgomis zogierTi aspeqti 

    

  wyalmomaragebis sistemebis sadispetCero marTvis 

amocanebis efeqtur organizacias didi mniSvneloba eniWeba 

momxmarebelTa saimedoobis da Seuferxebeli wyliT 

uzrunvelyofis TvalsazrisiT. es sakiTxi mwvaved dgeba imis 

gamoc, rom wyalmomaragebis sistemisaTvis damaxasiaTebelia 

momxmarebelTa mier damyarebuli wyliT uzrunvelyofis   

procesis Sesabamisad  marTvis procesSi moqmedi elementebis 

(wyalmimRebi, rezeruarebi, gamanawilebeli qseli da sxv.) da  

ekonomiurobis maCveneblebis  ,,araerTgvarovneba”, ris gamoc 

saeqspluatacio situaciebSi arcTu iSviaTia e.w. ,,wunis” 

arseboba da sxva saxis subieqturi cdomilebebi. 

 wyalmomaragebis sistemebSi efeqturi sadispetCero 

marTvis organizaciisaTvis mizanSewonilad migvaCnia gadawyds 

Semdegi saxis amocanebi: 

 momxmarebelTa mier damyarebuli wyliT 

uzrunvelyofis teqnologiuri procesis situaciur 

mdgomareobaTa operatiuli Sefaseba da misi 

msvlelobis prognozireba (regulireba) 

momxmarebelTa stabiluri wyliT uzrunvelyofis 

TvalsazrisiT; 

 wyalmomaragebis situaciur sqemaSi gaerTianebulia 

calkeul elementTa erTobliobis (gamwmendi 

sadgurebi, rezervuarebi, wyaldenebi, manawilebeli 

qseli da sxv.) erTiani SeTanxmebuli (ritmuli) 

muSaobis reJimis dadgena da uzrunvelyofa 
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momxmarebelTa mier damyarebuli wyliT 

uzrunvelyofis procesebis  Sesabamisad. 

 sadispetCero marTvis pultidan moqmed elementebsa 

da manwilebel qselSi muSa maxasiaTebeli 

parametrebis (dawnevis, rezeruarebSi wylis dgomis 

simaRleebis  da sxv.) centralizebuli regulireba 

momxmarebelTa mier damyarebulia wyliT  

uzrunvelyofis  procesis  Sesabamisad; 

 sadispetCero personalisaTvis operatiuli  

gadawyvetilebebis  damxmare marTvis pirebis 

daxmareba  kompiuteruli  sistemis  ageba realuri 

wyalmomaragebis sistemebis magaliTze dasabuTebulia 

warmodgenili SemoTavazebuli sistemuri  midgomis 

gamoyenebis perspeqtiuloba [2]. 

momxmarebelTa mier damyarebuli wyliT uzrunvelyofis 

procesis normaluri donis SenarCunebis problema drosa da 

sivrceSi Tavisi xasiaTiT rTul sainJinro da Znelad  

formalizebad amocanas miekuTvneba. rogorc cnobilia, 

wyalmomaragebis sistemebis momxmarebelTa mier damyarebuli 

wylis uzrunvelyofis normaluri donis SenarCuneba drosa da 

sivrceSi, saeqspluatacio danaxarjebisa da wylis danakargebis 

minimizaciis pirobebSi, wyalmomaragebis marTvis avtomatizebuli 

sistemis ZiriTadi funqciaa. 

wyalmomaragebis sistemis elementebis funqcionirebisas 

procesebi ganicdis situaciur cvalebadobas wylis moxmarebis 

arastacionaruli xasiaTis gamo, romlis gaTvaliswinebac 

aucilebelia wyalmomaragebis sistemis operatiuli marTvis 

axali kriteriumebis SemuSavebis, miznebis da moTxovnili 

Sedegebis misaRwevad, romelTa realizacia SeiZleba  moxdes 

Sesabamisi deskrifciuli modelebis Sedgenis safuZvelze. 

deskrifciuli modelebis Sedgena wyalmomaragebis organizebuli 

sistemebis garantirebuli funqcionirebis saSualebas mogvcems 
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rogorc daproeqtebis, aseve operatiuli marTvis (eqspluataciis) 

realur situaciebSi. 

wyalmomaragebis marTvis avtomatizebuli sistemis 

saproeqto ageba ganekuTvneba mravalkriteriul amocanas (rom 

aRaraferi vTqvaT Tavad amocanis Znelad  formalizebad saxeze), 

romelic ar eqvemdebareba standartul srul formalizacias, 

Sesabamisi maTematikuri aparatis uqonlobis an misi naklebad 

efeqturobis gamo. am mizeziT sakvlevi amocanis Znelad  

formalizebadi komponentebis gadawyveta rCeba Tavad adamianis 

(damproeqteblis an dispetCeris) prerogativad.  

wyalmomaragebis marTvis atomatizebuli sistemis 

saproeqto agebis amocana, rogorc inteleqtualuri sistemis 

aRwera logikuri sistemis saxiT, unda sruldebodes sisrulisa 

da arawinaaRmdegobriobis gaTvaliswinebiT (orive Tviseba erTad 

Seadgens gafarToebuli saxiT sakvlevi sistemis sisrules). 

sisrule  imaSi mdgomareobs, rom mocemul amocanaSi zogadi 

codna, rogorc wesi, ar aris mkacrad formirebuli. es  imas 

niSnavs, rom damproeqtebeli (mkvlevari) zogadi aqsiomebisa da 

wesebis gamotanisas mimarTavs dargis mqone eqspertebs da ar 

emyareba marto sakuTar intuicias da gamocdilebas.  aseTi wesiT 

agebulma sistemam unda uzrunvelyos arsebuli da axali 

faqtebis sisrule, romelic Tavisi masStabiT unda 

Seesabamebodes problemur dargSi kvalificiuri specialistis 

dones.  mxolod  aseTi gziT xdeba SesaZlebeli, vawarmooT 

axali damokidebuleba-sakvlev amocanaSi da sistemis elementebs 

Soris kavSirebi, garda cnobilisa, Seivsos axali 

damokidebulebebiTac. 

 aRniSnulis gaTvaliswinebiT wyalmomaragebis marTvis 

avtomatizebuli sistemis saproeqto agebis amocana ganxiluli 

unda iqnas avtomatizaciis sistemuri SesaZleblobebis 

poziciidan gamomdinare: 

 eqspertuli  gadawyvetilebebis miRebis gziT 

gaTvaliswinebul iqnas  adamianis SesaZlebloba da 
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amiT amaRldes sistemis funqcionirebis efeqturoba da 

xarisxi; 

 Camoyalibebuli codnis safuZvlis gamoyenebiT 

daCqardes efeqtur gadawyvetilebaTa miRebis 

perspeqtiuli (swori) gzebis gamovlena da maTi 

drouli realizacia.  

 amrigad, SesaZlebeli gaxdeba sakvlev 

mravalkriteriul amocanaSi mravali kriteriumis 

"Sekvra" erT globalur kriteriumad, risi miRwevac 

ara marto mecnierebaa, aramed-garkveuli xelovnebac  

(g.pospelovi-programul-miznobrivi dagegmva da 

marTva). 

mocemul konteqstSi mniSvnelovania avtomatizebuli 

sistemis saproeqto ageba (es garemoeba gansakuTrebul 

mniSvnelobas iZens wina saproeqto stadiaSi). am amocanis 

gadawyveta moiTxovs sistemur da marTvis avtomatizacias, 

samecniero-meTodologiuri midgomebis aqtiur gamoyenebas. es 

rTuli amocana, Tavis mxriv, moiTxovs agreTve manqanuri 

maTematikuri gadawyvetilebisa da adamianis SesaZleblobebis 

mkveTr gamijvnas. es ki SesaZlebelia ganxorcieldes sakvlev 

sistemaSi marTvis konturebis daxmarebiT. Cveni SexedulebebiT, 

es SesaZlebelia ganxorcieldes daproeqtebis stadiaSi (agreTve 

wina saproeqto etapzec) marTvis sami konturis parametrebis 

gamoyenebiT:  teqnikuri (sistemis maxasiaTeblebi), droiTi 

(samuSao vadebi da xangrZlivoba), resursuli (SromiTi, 

safinanso, materialuri). SemoTavazebuli formiT marTva 

arsebiTad unda ganxorcieldes am parametrebze dayrdnobiT.  
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1.3.2. wyalmomaragebis moqmedi  sistemebis  

funqcionirebis xarisxis gaumjobesebis  

                sistemuri midgoma 

 

wyalmomaragebis moqmedi sistemebis funqcionirebis 

xarisxis gaumjobesebis sistemuri midgoma damyarebulia aqtiuri 

eqsperimentebis Sedegebis Sefasebisa da winaswari dagegmvis 

aucileblobaze, uimosod SeuZlia qmediT  gadawyvetilebaTa 

momzadeba da marTvis ganxorcieleba. aq igulisxmeba is 

garemoeba, rom praqtikulad mocemuli sistemis funqcionireba 

marTvis gziT mimarTuli unda iqnas im miznebis misaRwevad, 

risTvisac  konkretulad aris mowodebuli wyalmomaragebis 

sistema  [2]. 

zemoT moyvanili funqciebi Tavisi daniSnulebiT asaxavs 

e.w. “mkacr” sistemaTa Tvisebebs.  garda amisa, SeiZleba aq 

Tavsebadi aRmoCndes e.w. ”rbil” sistemaTa maxasiaTebeli 

ganmartebebic, rogorebicaa: gaumjobeseba, SesaZlebloba, 

sasurveloba, organizebuloba, adaptacia, swavla da a.S. 

wyalmomaragebis moqmedi sistemebis funqcionirebis  

xarisxis Sefasebisas, sistemis efeqturobis gazrdis mizniT, 

SeiZleba ganviTardes mecnieruli kvlevebis sxvadasxva 

koncefcia. SeiZleba iyos ori ZiriTadi midgoma, romlebic 

aisaxeba Semdegi principiT: rodesac vsargeblobT ganmartebiT 

"gaumjobeseba",  vgulisxmobT, rom mocemul sistemaSi xdeba 

gardaqmna an cvalebadoba, romelic sistemas aaxlovebs raime 

standartuli (nominaluri) mdgomareobis pirobebTan. am 

ganmartebis gamoyeneba niSnavs, rom sistema ukve Seqmnilia 

(realuria) da misi muSaobis reglamentic cnobilia. magram aq ar 

igulisxmeba is garemoeba, rom sistemaSi mimdinare SesaZlo 

cvalebadoba aucileblad dadebiTi unda iyos. konkretuli 

SedarebisaTvis davaxasiaToT daproeqtebis procesi, romelic 

moicavs sistemis aucilebel gardaqmnas da cvlilebas, magram is 
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Zireulad gansxvavdeba "gaumjobesebis" procesisagan, ramdenadac 

is asaxavs SemoqmedebiT process, romelic eWvis qveS ayenebs 

gadawyvetilebaTa miRebis  ukve arsebul Zvel formebs. 

zogadad sistemaTa midgomis gaumjobesebisaTvis 

gamoyenebul samecniero meTods uwodeben samecniero paradigmas.  

CamovayaliboT mecnieruli kvlevebis dasabuTebis 

principuli struqturuli sqema, romlis Tanaxmad Seswavlili 

unda iqnas wyalmomaragebis sistemebis funqcionirebis xarisxi 

momxmarebelTa mier damyarebul sxvadasxva situaciur 

mdgomareobebSi. realuri situaciis mixedviT, wyalmomaragebis 

sistema SeiZleba Seesabamebodes funqcionirebis sam Tvisebriv 

xarisxs:  1. sistema ar Seesabameba moTxovnil miznebs; 2. sistema 

ver uzrunvelyofs saprognozo Sedegebs; 3. sistema ar 

funqcionirebs ise, rogorc is Tavdapirvelad iyo dagegmili. 

am problemis gadasawyvetad, romelic gamiznulia 

wyalmomaragebis (da ara marto wyalmomaragebis) sistemis 

funqcionirebis gaumjobesebisaken, saWiroa daisvas amocana, 

romelic mkveTrad SemosazRvravs Casatarebel samecniero-

kvleviT eqsperimentul samuSaoebs. ganvsazRvravT ra TviT 

problemur amocanas, romelic saWiroa sistemis funqcionirebis 

gaumjobesebisaTvis, saSualeba gveZleva sistemuri analizis 

gziT SeviswavloT agreTve moqmedi sistemis Semdegi elementebis 

kavSirebi da qmedebebi, maTi ZiriTadi teqnologiuri procesis 

msvlelobis ritmi da mdgradoba. es procedura SeiZleba 

aRiweros etapobrivad:  1. ganisazRvreba amocana (mizani) da mis 

Sesabamisad aRiwereba Sesasrulebel qveamocanaTa (mizani) 

simravle;  2. samecniero-eqsperimentul dakvirvebaTa gziT 

ganisazRvreba sistemis realuri mdgomareoba; 3. Sedardeba 

sistemis realuri da mosalodneli mdgomareoba, raTa 

ganisazRvros nominalurisagan gadaxris xarisxi;  4. gansaxilvel 

qveamocanaTa  farglebSi  aigeba hipoTezebi gadaxraTa mizezebze 

damokidebulebiT; 5. cnobil faqtebze damyarebiT, reduqciis 
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meTodis gamoyenebiT, gakeTdeba daskvnebi, anu reduqciis gziT 

didi problema daiyofa qveproblemebad. 

zemoT CamoTvlili analizis nabijebi gamiznulia 

wyalmomaragebis (da aramarto wyalmomaragebis) sistemis 

funqcionirebis xarisxis gansazRvris da gaumjobesebisaTvis,  

romelic xorcieldeba e.w. ,,introspeqciis” gziT. es niSnavs, rom 

sistemis funqcionirebis xarisxis SeswavlisaTvis SevdivarT 

sistemis siRrmeSi (calkeuli elementebis da elementTa 

erTobliobisaken) da vaskvniT, rom Seswavlili problema 

ganTavsebulia TviT sistemis cvalebadobis SesaZlo sazRvrebSi.    

rogorc adre aRvniSneT, wyalmomaragebis sistema 

warmoadgens garkveuli wesiT dakavSirebul aqtiur da pasiur 

elementTa erTobliobas, romelTa SeTanxmebuli muSaobis 

Sedegad xorcieldeba momxmarebelTa normaluri (an sxv 

xarisxis) wylis uzrunvelyofa. momxmarebelTa mier damyarebul  

wyliT uzrunvelyofis  procesi, Tavis mxriv, xasiaTdeba mkacri 

arastacionaruli bunebiT, romelic drois mocemul momentSi 

moiTxovs situaciur sqemaSi gaerTianebul elementTa "mimyol" 

muSaobas, rac yovelTvis garkveuli warmatebiT ver xorcieldeba 

amis gamo arcTu iSviaTia momxmarebelTa wyliT 

daukmayofilebloba da SesaZlo zaralic. imisaTvis, rom 

momxmarebelTa mier damyarebuli  wyliT uzrunvelyofis 

mimdinare  process davakvirdeT  droSi,  romelic  cxadi saxiT 

ar izomeba, saWiroa manawilebeli qselis sakarnaxo-maxasiaTebel 

(sakontrolo) wertilebSi, sadac isini arian mierTebuli, 

gazomil iqnas dawnevis manometruli sidideebi. dawnevis 

sidideebis gasazomi maxasiaTebeli wertili qselSi SeiZleba 

aRebul iqnas ganaSenianebis, obieqtebis teritoriuli 

ganTavsebis da sxva maCveneblebis mixedviT, Tu moxerxda am 

wertilebidan dawnevaTa maCveneblebis erTdrouli fiqsireba-

Cawera, maSin Cven SegveZleba gavakeToT analizi momxmarebelTa 

mier damyarebuli wyliT uzrunvelyofis procesis mdgomareobis 
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Sesaxeb. es mdgomareoba ki icvleba momxmarebelTa mier 

damyarebuli wyliT uzrunvelyofis procesis Sesabamisad.  

  amrigad, drois nebismier momentSi qselis maxasiaTebeli 

wertilebidan dawnevaTa gazomebis mixedviT mocemuli drois 

Sesabamisad yalibdeba e.w. "mdgomareobis veqtori". es veqtori 

SeiZleba Seesabamebodes wyliT uzrunvelyofis normalur an 

aranormalur mdgomareobas. ,,mdgomareobis veqtoris” Sesabamisad 

mimarTuli unda iyos gaerTianebul aqtiur da pasiur elementTa 

muSaobis reJimebic. aRniSnulidan cxadia, rom, Tu  organizacias 

gavukeTebT elementTa muSaobis iseT "aqtiur reJimebs",  

romlebic uzrunvelyofen wylis moxmarebis moTxovnil reJims, 

Cveni mizani garkveulwilad miRweuli iqneba. am mimarTulebiT 

mizanSewonilad CavTvaleT e.w. "aqtiuri eqsperimentebis" 

organizacia evoluciuri dagegmvis meTodiT. am meTodis arsi 

imaSi mdgomareobs, rom xelovnurad vcvliT wylis miwodebis 

sistemaSi gaerTianebul elementTa muSaobis reJimebs manam, sanam 

manawilebeli qselis maxasiaTebel wertilebSi ar mivaRwevT 

dawnevebis sasurvel cvalebadobas. 
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1.3.3. wyalmomaragebis sistemebis operatiul- 

sadispetCero marTvis meTodologiis SemuSaveba 

sistemuri midgomis safuZvelze.  

 

wyalmomaragebis-wylis miwodebisa da ganawilebis sistemis, 

rogorc erTiani mTliani sistemis, operatiul-sadispetCero 

marTvis ZiriTadi funqciaa ganaxorcielos momxmarebelTa mier 

damyarebuli wyliT uzrunvelyofis procesi realuri drois 

masStabSi. 

wyalmomaragebis sistemebis operatiul-sadispetCero marTvis 

meTodologiuri midgoma emyareba momxmarebelTa mier 

damyarebuli wyliT uzrunvelyofis teqnologiuri  procesis 

deskrifciul modelirebas, romelic  detalurad ganxilulia 

winamdebare disertaciaSi [15-24]. 

kerZod, am funqciis ganxorcieleba dakavSirebulia  

specialuri meTodologiuri midgomis SemuSavebasTan sistemuri 

midgomis safuZvelze, romlebic moicavs TandaTanobiT 

gadasvlas zogadidan-konkretulze.  

amgvarad, sistemuri midgoma SeiZleba gamoviyenoT sakvlevi 

wyliT uzrunvelyofis  procesis Seswavla-ganviTarebisa da 

funqcionirebis, organizaciis saqmeSi. am procesis marTva 

wyalmomaragebis did sistemebSi efuZneba optimalurobis 

kriteriumebis gamoyenebas.  aseTi kriteriumebis safuZvelze  

minimaluri RirebulebiT aris SesaZlebeli ganxorcieldes 

wyalmomaragebis erTian sistemaSi wylis miwodeba-ganawileba, 

wylis  xarisxis Sesabamis doneze SesanarCuneblad yuradReba 

unda mieqces avtomatizaciis  saSualebebis kontrols da 

saerTod  wyalsadenis marTvis erTiani sistemebis gaumjobesebas  

Tanamedrove kompiuteruli teqnologiebis gamoyenebiT. 

Sesabamisad, avtomaturi dispetCerizaciis marTvis sistema, 

rogorc  wyalmomaragebis sistemis avtomaturi sistemis nawili, 

mowodebulia, wylis miwodebisa  da ganawilebis sistemis  
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normalur pirobebSi  momxmarebeli uzrunvelyos  saWiro 

raodenobis wyliT.  

arsebobs operatiul-sadispetCero marTvis optimizaciis 

amocanis gadaWris ori yvelaze xSirad gamoyenebuli gza: 

1-li meTodi-xasiaTdeba satumbi sadgurebis muSaobis reJimis 

marTva momuSave  tumboebis kombinaciebis cvlilebiT. 

me-2 meTodi-xasiaTdeba tumbos cvalebadi sixSirisa da  

siCqaris regulirebiT.  

es meTodebi SeiZleba gamoyenebul iqnas kompiuteruli 

gamoTvlebiT konkretuli kontrolis programis 

gansaxorcieleblad winaswar SemuSavebuli gadawyvetilebebis 

miRebis safuZvelze. gaangariSebis SedegebiT ganisazRvreba 

satumbi sadguris muSaobis reJimebi da wylis momxmarebelTa 

operatiuli regulirebis sakiTxi, anu wylis nakadis 

gadanawilebis operatiuli marTva. aRsaniSnavia, rom 

daproeqtebis  am etapze momxmarebelTa  mier damyarebuli wyliT 

uzrunvelyofis procesis efeqturi marTvis mizniT realuri 

drois masStabSi. am SemTxvevaSi, rogorc wesi, operatiul 

informacias gadascems calke obieqtebs (telemeqanikis an 

distanciuri signalizaciiT). am informaciis safuZvelze xdeba 

momxmarebelTa mier damyarebuli wyliT uzrunvelyofis 

kontroli  da koreqcia marTvis obieqtebis Sesabamisad. 

praqtikaSi xSirad satumbi sadgurebi aRWurvilia  

sxvadasxva  maxasiaTebliani agregatebiT, rac mniSvnelovnad 

afarToebs SesaZlo xarjebis miwodebis speqtrs. am SemTxvevaSi 

yvela calkeuli satumb agregati aqtiurad CarTulia satumbi  

sadguris maregulirebeli struqturis sqemaSi, amave dros 

erTaderTi swor gadawyvetilebas Seadgens is garemoeba, rom 

satumbi sadguri aRWurvili iyos  erTi da imave tipis erT 

maxasiaTebliani tumboebiT, raTa ar moxdes wylis miwodebis 

sistemuri darRveva. garda amisa, tumboebis efeqturi 

marTvisaTvis  gamoiyeneba cvlad  brunviani agregatebi, 

romlebic saSualebas iZleva saWiroebis SemTxvevaSi SevcvaloT 
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maTi  hidravlikuri maxasiaTeblebi da vareguliroT reJimis 

Sesabamisad.  

operatiul-sadispetCero marTvis SemoTavazebuli sistema 

marTvis avtomatizebuli sistemis funqcionirebis pirobebSi 

saSualebas iZleva miRweul iqnas drois realur masStabSi 

momxmarebelTa mier damyarebuli wyliT uzrunvelyofis 

procesis normaluri mdgomareobis SenarCuneba manawilebel 

qselSi piezometruli dawnevebis monitoringis safuZvelze, 

kerZod: 

1. avtomaturad ganxorcieldes sakontrolo-maxasiaTebel 

wertilebSi teqnologiuri parametrebis (dawnevebis da sxv.) 

perioduli  gazomva, fiqsireba da miReba marTvis pultze 

gadawyvetilebebis misaRebad.  

2.  ganaxorcielos teqnikuri da ekonomikuri parametrebis 

aRwera (eleqtroenergiis moxmareba da wylis miwodeba da a.S.) 

3. ganaxorcielos wylis miwodebisa da ganawilebis  

samoqmedo gegmis teqnologiuri procesi (gaangariSeba satumbi 

sadgurebis, muSa kombinaciebis dadgena,  wyalmomaragebis qselSi 

piezometruli dawnevebis gadanawileba). 

4. marTvis avtomatizebuli sistemis funqcionirebis 

pirobebSi SesaZlebelia gadawydes momxmarebelTa mier 

damyarebuli wyliT uzrunvelyofis procesis normaluri 

mdgomarobis SenarCunebis rTuli sainJinro da Znelad 

formalizebadi  amocana realuri drois masStabSi, kerZod: 

SeirCes muSa satumbi agregatebis reJimebi wylis moxmarebis 

reJimis Sesabamisad, ganxorcieldes manawilebel qselSi nakadis 

efeqturi ganawileba, Semcirdes wylis da eleqtroenergiis 

aramwarmoebluri danaxarjebi. 

am SemTxvevaSi wyalmomaragebis sistemebis operatiul-

sadispetCero marTva emyareba efeqturi  marTvis struqturas, 

romelic realur drois masStabSi unda ganxorcieldes 

gadawyvetilebaTa  miRebis damxmare instrumentuli 

saSualebebiT:  
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 marTvis avtomaturi sainformacio sistema. 

 marTvis  avtomaturi gadawyvetilebebis miRebis 

sistemis mxardaWera, instrumentuli saSualebebi 

kompiuteris programuli marTvis daxmarebiT. 

wyalsadenis sistemis operatiul-sadispetCero marTvis 

procesi, rogorc zemoT aRvniSneT gamiznulia momxmarebelTa 

mier damyarebuli wyliT uzrunvelyofis procesis operatiuli 

marTvis piezometruli dawnevebis ganawilebis safuZvelze. am 

mizniT wyalsadenis manawilebeli qselidan miRebuli 

informaciis Sesabamisad unda moxdes qselis nebismier 

monakveTze marTvis regulireba da dawnevebis stabilizacia.  

avtomatizebuli marTva, rogorc wesi, iwvevs garkveuli 

maRali xarisxis moTxovnebs. aq  yvelaze mniSvnelovani 

problemaa monacemTa Segrovebis sistemebis mwyobri muSaobis 

uzrunvelyofa. sawyisi  informaciis Segrovebisas gamoiyeneba 

dawnevis mzomi gadamwodebi, saidan miRebuli informaciis 

safuZvelzec dispetCer-operatori awarmoebs drois mocemul 

momentSi arsebuli mdgomareobis ganawilebas kompiuteris 

daxmarebiT. am etapze operatiul-sadispetCero marTvis procesi  

SeiZleba daiyos or fazad:  

1. es aris operatiul-sadispetCero marTva  realur drois  

masStabSi, romelic emyareba sakontrolo-maxasiaTebeli 

wertilebis mixedviT winaswar agebul deskrifciuli tipis 

modelebs, amasTan, kompiuteruli programa saSualebas 

iZleva drois mocemul momentSi gaanalizdes rogorc 

calkeuli wertilis deskrifciuli mdgomareoba wyliT 

uzrunvelyofis mixedviT, aseve integrirebulad qselis 

aRebuli ubnisaTvis, an mTlianad qselisaTvis. am 

SemTxvevaSi miiRweva momxmarebelTa mier damyarebuli 

wyliT uzrunvelyofis procesis marTva normalur 

pirobebSi da sistemaSic ar aRiniSneba wylisa da 

eleqtroenergiis aramwarmoebluri danaxarjebi. 
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me-2. etapi saSualebas gvaZlevs, SevqmnaT miRebuli 

standartuli gadawyvetilebebis arqivi kompiuterSi. 

      am mizniT  operatiul-sadispetCero marTvis rTuli 

sainJinro da Znelad formalizebadi amocanis gadawyveta 

xSirad moiTxovs wyalsadenis qselis  detalur sqemas, anu 

mnemosqemas. manawilebeli qselis da sistemis sxva 

Semadgeneli elentebis mixedviT Sedgenili mnemosqema 

dispetCe-operators saSualebas aZlevs daakvirdes qselSi 

arsebul dawnevebis ganawilebas da kompiuterul-programuli 

instrumentuli saSualebis daxmarebiT Seafasos 

momxmarebelTa mier damyarebuli wyliT uzrunvelyofis 

procesis mdgomareobis xarisxi. normaluri mdgomareobidan 

gadasvlis SemTxvevaSi dispetCeri zemoqmedebs qselSi 

arsebuli Camket-maregulirebel armaturaze (urdulebi da 

sxv.) wyliT uzrunvelyofis mdgomareobis normalizaciis 

mizniT, amasTan es procesi mimdinareobs uwyvetad drois 

mcire monakveTSi, riTac uzrunvelyofilia marTvis 

efeqturobis xarisxi. 

aRsaniSnavia, rom marTvis gadawyvetilebebis miReba 

dispetCer-operatoris mier sruldeba  mravalganzomilebian 

sivrceSi dafiqsirebuli teqnologiuri parametrebis 

safuZvelze. rogorc  miRebuli informaciis monacemebis 

veqtoris safuZvelze Sefasdeba Seqmnili mdgomareoba qselSi 

da miiReba Sesabamisi marTvis gadawyvetileba, ase rom, 

eqspluataciis procesis kontroli xdeba mniSvnelovani 

SekveTiT da aqvs sawyis informacias efeqturi gamoyeneba, rac 

saSualebas iZleva, moxdes arsebuli reJimis Sefaseba-

prognozireba. operatiul-sadispetCero marTvis procesSi es 

sistema unda iTvaliswinebdes agreTve avariul situacias 

diagnostikisaTvis. avariis SemTxvevis adgilebi Sesabamisad 

Cans mnemosqemaze, maSin mocemul periodSi saWiroa 

dazianebuli adgilis SekeTeba  da Sesabamisad, marTvis 

zemoqmedebis kvleva ganxorcieldeba imis gaTvaliswinebiT, 
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rom pirveli kategoriis sistemebis marTvis cikli periodi 

Zalian moklea-10 wT, maSin aucilebelia droebiT  gamovrToT 

sistema, risTvisac saWiro iqneba  gamoviyenoT avtomaturi 

gaTiSvis saSualebebi. 

  amrigad, marTvis avtomatizebuli sistemis 

funqcionirebis pirobebSi sruli SeasaZleblobaa 

gaumjobesebul iqnas operatiul-sadispetCero marTvis xarisxi 

da amaRldes momxmarebelTa mier damyarebuli wyliT 

uzrunvelyofis saimedooba. 

rogorc  cnobilia, wylis miwodebis sistema rTul 

sqemas  warmoadgens, romelis Semadgeneli elementebi (satumbi 

sadguri, rezervuari, wyaldenebi da a.S.) ganTavsebulia 

uzarmazar sivrceSi, da imis  mixedviT, Tu ra mniSvnelobebs 

inarCunebs teqnologiuri parametrebi (dawneva, wylis dgomis 

simaRleebi rezeruarebSi), Sesabamisad SenarCunebuli unda 

iyos droSi momxmarebelTa wyliT uzrunvelyofis 

damyarebuli  teqnologiuri procesis  normaluri 

(moTxovnili) mdgomareoba.  Sesabamisd unda ganisazRvros 

moqmedi  nagebobebis efeqturi reJimi, romelic rTul 

amocanas  warmoadgens. am amocanis gadawyveta 

wyalmomaragebis avtomatizebuli  marTvis sistemis 

funqcionirebis pirobebSi (kompiuteris daxmarebiT)  

ZiriTadad damokidebulia sadispetCero-operatiuli 

personalis codnaze, intuiciasa da gamocdilebaze. Tu 

gaviTvaliswinebT wyalmomaragebis Tanamedrove sistemis 

ganTavsebis uzarmazar masStabebs, cxadi xdeba is garemoeba, 

rom operatiul-sadispetCero personals efeqturi reJimebis 

uzrunvelyofis mizniT esaWiroeba gadawyvetilebaTa miRebis 

damxmare-mrCeveli kompiuteruli sistema. 

ganvixiloT zogierTi pricipi, romlis gamoyenebac 

sasargeblo iqneba mocemuli amocanis gadasawyvetad, aq 

umTavresia momxmarebelTa wyliT uzrunvelyofis situaciur 

mdgomareobaTa xarisxobriv-subieqturi Sefasebisa da e.w. 
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dabalansebis principis dacva. dabalansebis principis gamoyeneba 

operatiuli marTvis pirobebSi gulisxmobs wyalmomaragebis, 

wylis miwodebisa da ganawilebis sistemis funqciur sqemebSi 

teqnologiuri parametrebis (dawnevebis, rezeruarebSi wylis 

dgomis simaRleebis) SenarCunebas iseTi diapazonis farglebSi, 

rom ar dairRves momxmarebelTa normaluri (Seuferxebeli) 

wyliT uzrunvelyofa drois nebismier momentSi, anu (Qmow.=Qmoxm.). 

wyalmomaragebis wylis miwodebisa da ganawilebis sistema, 

romelic Sedgenilia erTmaneTTan garkveuli wesiTa da 

daniSnulebiT gaerTianebuli sqemuri marSrutebiT, 

funqcionirebs  im reJimSi, romelsac amyarebs momxmarebelTa 

mier damyarebuli wylis uzrunvelyofis teqnologiuri procesi 

drois mocemul momentSi, Sesabamisad, xasiaTdeba agreTve 

manawilebel qselSi nakadganawilebis damyarebuli procesis 

drois mixedviT. 

dabalansebis principis gamoyenebis mizania ar Seferxdes 

momxmarebelTa wyliT uzrunvelyofis procesi drosa da 

sivrceSi. am SemTxvevaSi dabalansebis principis gamoyenebiT  

iqmneba operatiuli marTvis procesis organizaciis 

SesaZlebloba, romlis pirobebSic maregulirebeli faqtorebis 

sasurvelobis areebi kmayofildeba moTxovnili diapazonis 

Sesabamisad. dabalansebis procesSi wyalmomaragebis erTian 

sistemaSi (da mis calkeul elementebSi) miRweuli unda iyos 

nakadganawilebis procesis misaRebi mdgomareoba.  

Tu damyarebul situaciur mdgomareobaSi aRmoCndeba, rom 

romelime funqciuri sqema ver akmayofilebs sasurvelobis 

moTxovnil diapazons, maSin sakiTxi dgeba mimdinare reJimebis 

koreqciaze, rac unda ganxorcieldes operatiuli personalis 

mier mdgomareobaTa xarisxobrivi aRweris deskrifciuli 

modelebis safuZvelze, dabalansebis principis gamoyenebiT, 

operatiuli marTvis gadawyvetilebebis mixedviT. 

wylis miwodebisa da ganawilebis sistemis maxasiaTebel-

maregulirebeli parametrebis Sesabamisad xorcieldeba 
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arsebuli sqemis operatiuli marTva. es amocana dRes garkveul 

danaxarjebTan dakavSirebulia (eleqtroenergiis gadaxarjva,  

Warbi dawnevebis SeqmniT gamowveuli  wylis gadaxarjva),  

vinaidan praqtikaSi  dResdReobiT ar iyeneben operatiuli 

marTvis efeqtur saSualebebs (igulisxmeba kompiuteruli 

mrCevel-damxmare sistema). wylis miwodebisa da ganawilebis 

sistemaSi damuSavebulia operatiuli marTvis kompiuteruli  

modelirebisa da analizis meTodebi, romlebic efuZneba e.w. G 

qselis imitaciur-deskrifciul modelirebas. kompiuteruli 

imitaciur-deskrifciuli  modelirebis sistemis gamoyeneba  

mniSvnelovnad amcirebs modelirebis procesis (modelis aRwera, 

modelis imitaciuri gaTvla da a.S.) Catarebas da amave dros, 

warmoadgens mkvlevar-dispetCerisa da sistemis Tanamoqmedebis 

reJims [5]. G  

SemoTavazebulia wylis miwodebisa da ganawilebis sistemis 

analizis Sesabamisi codnis baza da misi warmodgenis 

safuZvlebi, romlebic emyareba operatiul-sadispetCero marTvis 

ganxorcielebas e.w. "aramkafio logikuri regulatoris" 

gamoyenebiT, romelic, Tavis mxriv, warmoadgens aramkafio 

algoriTms,  logikuri wesebis Sesabamisad modifikaciiT, raTa 

wyliT uzrunvelyofis samarTavi procesi icvlebodes mxolod 

dasaSveb sazRvrebSi. 

aseTi saxis aramkafio algoriTmis gamoyenebis SemTxvevaSi 

gansaxilveli sqema erTi Sesasvleli da erTi gamosasvleli 

funqciiT xasiaTdeba, amasTan, mxedvelobaSi ar miiReba sqemaSi 

arsebuli gardamavali procesi. aseTi algoriTmebis gamoyenebam 

farTo gavrceleba pova sistemebis optimalur marTvaSi 

operator-dispetCeris gamocdilebis formalizaciisa da 

modelirebis procesSi. Sedegad, operatiuli marTvis strategia 

gamomuSavdeba operator-dispetCeris  mier, romelic marTvis 

gadawyvetilebaTa miRebisaTvis iyenebs aramkafio logikas 

aramkafio logikuri regulatoris saxiT. dadgenilia aramkafio 

logikuri regulatoris agebisa da gamoyenebis Taviseburebani [7]  
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momxmarebelTa mier damyarebuli wyliT uzrunvelyofis 

teqnologiuri procesis operatiul marTvis gansaxorcieleblad.  

wyalmomaragebis sistemebis funqcionireba aisaxeba 

garkveuli daxasiaTebiT. es Tvisebebi SeiZleba aisaxos 

momxmarebelTa mier damyarebuli wylis uzrunvelyofis 

teqnologiuri procesis mdgomareobaze, amitom es procesi 

atarebs "bundovan" xasiaTs, amasTanave, garkveuli siZneleebi 

warmoiqmneba operatiuli marTvis muSaobis procesebSi, romelic 

xasiaTdeba damyarebuli situaciis gansazRvris bundovanebiT. 

cnobilia da Cven mierac gaanalizebuli, rom wyliT 

uzrunvelyofis procesi ar emyareba pirdapir gazomvas raime 

fizikuri parametris meSveobiT. process SeiZleba mxolod   

davakvirdeT qselis  romelime ubanSi piezometruli dawnevebis 

ganawilebis safuZvelze. wyliT uzrunvelyofis procesis 

msvlelobis mdgomareobis Sesafaseblad  SeiZleba gamoyenebul 

iqnas piezometruli dawnevebis cvladi maCveneblebis 

fiqsirebuli  mniSvnelobebi. 

wyalmomaragebis sistemis funqcionirebis xarisxsa da 

saeqspluatacio-teqnologiuri saimedoobis kvlevis amocana 

sakmaod tradiciulia da mas mravali Sroma mieZRvna. [11] . 

wyalmomaragebis sistemebis saimedoobis angariSis 

mimarTuleba dakaSirebulia: 

1.  pirveli mimarTulebaa wylis xarjebis moculobis 

operatiuli da grZelvadiani prognozis meTodebis 

kvlevasTan wylis moxmarebis uTanabroebis 

koeficientis dadgeniT, rac saSualebas iZleva 

ganisazRvros wylis xarjis saangariSo 

mniSvnelobebi;   

2. meore  mimarTuleba emyareba sistemis moTxovnili 

saimedoobis uzrunvelyofis angariSebs, maTi 

elementebis  saimedoobis maCvenebelis gansazRvras.  

3. mesame mimarTuleba moicavs wyalmomaragebis 

sistemebis saimedoobis gansazRvras parametrebis 
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(piezometruli dawnevebis, rezervuarebSi wylis 

dgomis simaRleebis da a.S.) mixedviT damyarebuli 

mdgomareobis analiziT.  

disertaciaSi ganixileba wyalmomaragebis sistemebis 

operatiul-sadispetCero marTva momxmarebelTa mier damyarebuli 

wyliT uzrunvelyofis procesis monitoringis safuZvelze. 

 amave dros: marTvis sistemis aucilebeli 

rgolia adamiani (operator-dispetCeri) . 

 operatiuli marTvis procesSi ganixileba didi 

moculobis informacia (teqnikuri da sxva 

parametrebis Sesaxeb). 

 momxmarebelTa  mier damyarebuli wyliT 

uzrunvelyofis procesi Tavisi xasiaTiT  

miekuTvneba arastacionarul procesebs, 

romlebic formirdebian "aramkafio" situaciur 

garemoSi da romelTa operireba analizSi 

cnobil meTodebs ar SeswevT; 

 ar arsebobs wyalmomaragebis sistemebis 

operatiuli funqcionirebis xarisxis Sefasebis 

ganzogadebuli meTodi. subieqti (operator- 

dispetCeri) gansazRvravs sistemis 

funqcionirebis mdgomareobas  da Sesabamisad 

aregulirebs gadawyvetilebaTa miRebis 

procesebs. SemoTavazebul disertaciaSi 

damuSavebulia wylamomaragebis sistemebis 

operatiuli marTva piezometruli dawnevebis 

ganawilebis safuZvelze momxmarebelTa mier 

damyarebuli wyliT uzrunvelyofis procesSi. 

 monitoringis amocanis umTavres problemas 

warmoadgens marTvis obieqtebis mdgomareobaTa 

aRwera da miRebulis Sejameba saerTo 

gadawyvetilebis miRebis mizniT. sakvlevi 

problemis xasiaTis mixedviT SeiZleba miRebul 
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iqnas e.w. situaciur-damxmare  kompiuteruli 

sistema aramkafio logikis gamoyenebiT, romelic 

SeiZleba daiyos or klasad: "situacia-moqmedeba" 

da "situacia-marTvis” SemTxvevebad. orive klasis 

SemTxvevaSi aRweris problema wydeba erTnairad. 

am SemTxvevaSi gansaxilvelia marTvis obieqtebis 

saerTo mdgomareobis maxasiaTeblebi (Cvens 

SemTxvevaSi piezometruli dawnevebis ganawileba, 

rezervuarebSi wylis dgomis simaRleebi da a.S.). 

amave dros, wyalmomaragebis sistemis 

funqcionirebis xarisxis mdgomareobis Sefasebis 

da aRweris dros mxedvelobaSi miiReba 

situaciur mdgomareobaTa daxasiaTeba, romlebic 

Semdeg gamoiyeneba saerTo momxmarebelTa mier 

damyarebuli wyliT uzrunvelyofis procesis 

normaluri mdgomareobis Sesabamisi 

gadawyvetilebis misaRebad.  

zemoT SemoTavazebuli "aramkafio logikuri regulatoris" 

damxmare sistema xasiaTdeba didi moqnilobiT marTvis 

gauTvaliswinebeli mdgomareobis aRweris dros. aseTi sistemis 

agebisas iyeneben specialuri deskrifciuli tipis modelebs. 

cxadia, marTviTi zemoqmedebis ganxorcieleba Sesrulebulia 

meqanizmisTvis, romlis rangSic am SemTxvevaSi gvevlineba 

adamiani (operator-dispetCeri). am pirobebSi, romelSic imyofeba 

marTvis obieqti, SeiZleba iTqvas, rom sanaxevrod ukve 

gadaWrilia marTvis gadawyvetilebebis miRebis amocana. 

marTvis obieqtis mdgomareoba SeiZleba Sefasdes am 

obieqtisaTvis damaxasiaTebeli niSan-Tvisebebis erTobliobis 

mixedviT. wyalmomaragebis sistemisaTvis, anu wyliT 

uzrunvelyofis teqnologiuri procesis dasaxasiaTeblad drois 

mocemul momentSi, rogorc adre aRvniSneT, sistemis element-

nagebobebSi da manawilebel qselSi piezometruli dawnevebia, 

romelic am SemTxvevaSi gvevlineba situaciis mdgomareobaTa 
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sakontrolo-maxasiaTebel teqnologiur parametrebad. 

piezometruli dawnevebis ganawilebas, romelic axasiaTebs 

marTvis obieqtis mdgomareobas drois raime moments, SeiZleba 

ewodos situaciuri mdgomareoba wyliT uzrunvelyofis 

damyarebuli procesis Sesabamisad.  

wylis miwodebisa da ganawilebis operatiuli marTvis 

procesSi SeiZleba iqnas fiqsirebuli mravali situacia, 

romelTa aRwerisaTvis SeiZleba gadawyvetilebaTa miRebis  

SesaZlo nakrebis  gamoyeneba, romelic ganisazRvreba situaciuri 

ricxvis Sesabamisad da  romelic, Tavis mxriv, damokidebulia  

niSan-TvisebaTa koncentraciaze. wylis miwodebis damyarebuli da 

ganawilebis reJimis operatiuli marTvis procesSi dispetCeris 

moRvaweoba organizdeba im informaciis safuZvelze, romelic 

miewodeba sadispetCeros marTvis obieqtidan. am dros dispetCeri 

gvevlineba rogorc informaciis mimRebi, misi gadamamuSavebeli 

da sistemis regulatori. aseTi vrceli informaciis damuSavebis 

pirobebSi dispetCerma SeiZleba dauSvas subieqturi Secdoma, 

rac sabolood  momxmarebelTa moTxovnili wyliT 

uzrunvelyofis donis daqveiTebas iwvevs. am SemTxvevaSi 

mizanSewonili iqneba dispetCeris damxmare sistemis damuSaveba 

kompiuteris gamoyenebiT, romlis mizania wylis miwodebisa da 

ganawilebis sistemis operatiuli reJimebis marTva damyarebuli 

situaciebis Sesabamisad.  

wyalmomaragebis sistemebSi damyarebuli wyliT 

uzrunvelyofis procesis operatiul-sadispetCero marTvis 

rTuli sainJinro amocanis gadasawyvetad piezometruli 

dawnevebis ganawilebis monitoringis safuZvelze, Cven mier 

gamoyenebul iqna sistemuri meTodologia. 

sistemuri meTodologia efuZneba teqnikuri daproeqtebis 

midgomis gamoyenebas, romliTac unda ixelmZRvanelos 

operatiulma personalma SemoqmedebiTad, realuri drois 

masStabSi. aq igulisxmeba inovaciuri moRvaweoba, romelic 

iTvaliswinebs Tavad momxmarebelTa mier damyarebuli wyliT 
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uzrunvelyofis procesis aproqsimaciis mizniT sistemis 

sakontrolo-maxasiaTebeli wertilebis Sesabamisad fiqsirebuli 

piezometruli dawnevebis deskrifciuli modelebis agebas da maT 

Sesabamisad operatiul-sadispetCero marTvis gadawyvetilebebis 

miRebas realur situaciaSi. 

aq xazi unda gaesvas im garemoebas, rom operatiuli 

personali marTvis gadawyvetilebebis miRebas afuZnebs ara 

intuiciur gamocdilebaze, aramed winaswar Sedgenil, 

deskrifciuli modelirebis instrumentul saSualebebze. 

kompiuteris gamoyenebiT unda aRiniSnos deskrifciuli 

modelebis gamoyenebis Taviseburebisa da efeqturobis Sesaxeb, 

romelic Tavisi bunebiT inovaciuria. kerZod:  

  wyalmomaragebis sistema sakarnaxo maxasiaTebeli 

wertilebidan informaciis misaRebad unda daiyos 

Semadgeneli elementebis mixedviT (wyalmimRebi, 

satumbi sadguri, wyaldenebi, rezervuari, 

manawilebeli qseli); 

 sakarnaxo-maxasiaTebeli wertilebidan ganazomi 

fiqsirebuli informacia unda gadaewodos 

sadispetCeros marTvis pults (marTvis 

avtomatizebuli sistemis funqcionirebis pirobebSi 

informaciis mimRebi dawnevis gadamwodebidan, xolo 

Cveulebriv pirobebSi-Semomvleli jgufis mier 

aRebuli manometruli dawnevis ganazomi sidideebi. 

informaciis aRebis am or xerxs Soris gansxvaveba 

isaa, rom pirvel SemTxvevaSi sadispetCeros marTvis 

pultSi gadamwodebidan avtomaturad Semodis 

dawnevebis mdgomareobis (ganawilebis) Sesaxeb 

erTdrouli informacia ramodenime wuTSi, xolo 

Cveulebriv pirobebSi informaciis aRebis da gadacemis 

dro SeiZleba naxevari saaTiTac ki ganisazRvros); 

  orive SemTxvevaSi dawnevebis ganawilebis Sesaxeb 

fiqsirebuli informacia (veqtori) analizdeba 
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deskrifciuli modelirebis xerxiT da ganisazRvreba 

wyliT uzrunvelyofis damyarebuli procesis 

situaciuri mdgomareoba; 

dadgenili situaciuri mdgomareobis mixedviT igegmeba 

momuSave element-nagebobis funqcionerebis normaluri 

reJimebi. im SemTxvevaSi Tu dawnevis sidide ama Tu im 

sakarnaxo-makontrolebel wertilSi gadaaWarbebebs an 

naklebi iqneba mis nominalur sidideze, mimarTaven 

mdgomareobis koreqcias regulirebiT. 

wyliT uzrunvelyofis procesis operatiul-sadispetCero 

marTvis blok-sqema, damyarebuli piezometruli dawnevebis 

ganawilebis deskrifciul modelirebaze,  moyvanilia me-7 nax-ze 
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nax.7. wyliT uzrunvelyofis procesis operatiul- 

sadispetCero marTvis blok-sqema 

 

1. wyliT uzrunvelyofis operatiul-sadispetCero 
   marTvis miznebis gansazRvra

2. wyalmomaragebis sistemis Semadgeneli elementebis
  sakontrolo-maxasiaTebeli wertilebis dadgena 
  (cvladi dawnevebis saxiT)

4. deskrifciuli modelebis instrumentuli bazis
  Sedgena sakarnaxo maxasiaTebeli wertilebisaTvis

3. sakonstrolo-maxasiaTebeli wertilebis dawnevis 
   cvalebadobis moTxovnebis formulireba
  (dasaxlebuli adgilis mixedviT)

5. marTvis `aramkveTri msjelobebis~ regulatoris 
  ageba da sistemaze morgeba

6. wyliT uzrunvelyofis procesis Sefasebisa da 
prognozirebis (agreTve koreqciis) operatiuli 
marTvis gadawyvetilebebis formireba
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Tavi 1.4. wyalmomaragebis sistemebSi wyliT 

uzrunvelyofis teqnologiuri procesis operatiul- 

sadispetCero marTvis algoriTmi da kompiuterul- 

programuli uzrunvelyofa 

 

 

zemoT moyvanil TavebSi ganxiluli iyo wyalmomaragebis 

sistemebis operatiul-sadispetCero marTvis principebi da 

gadawyvetilebaTa miRebis proceduruli koncefciebi 

momxmarebelTa mier damyarebuli wyliT uzrunvelyofis 

procesis normaluri mdgomareobis SenarCunebis mizniT drois 

realur masStabSi. 

wyalmomaragebis sistemebSi wyliT uzrunvelyofis 

teqnologiuri procesis modelireba operatiul-sadispetCero 

marTvis algoriTmis da Sesabamisad, kompiuterul-programuli   

uzrunvelyofis Sedgena wyalmomaragebis sistemebSi 

momxmarebelTa wyliT uzrunvelyofis teqnologiuri procesis  

marTvis mizniT modelireba rTuli  da Znelad formalizebadi  

sainJinro amocanaa. 

sadisertacio naSromSi ganxilulia wyalmomaragebis 

sistemebis operatiul-sadispetCero marTvis procesSi  wyliT 

uzrunvelyofis damyarebuli teqnologiuri procesis 

modelirebisa da situaciur mdgomareobaTa koreqciis 

SesaZlebloba sakontrolo-maxasiaTebel wertilebSi 

fiqsirebuli piezometruli dawnevebis ganawilebis 

safuZvelze. 

miznis misaRwevad wyliT uzrunvelyofis teqnologiuri 

procesis operatiul marTvaSi sadispetCero personalis mier 

aqtiurad unda iqnas gamoyenebuli logikuri „aramkveTri“ 

msjelobebi, romlebic formalurad warmoadgenen specialist-

eqspertTa gadawyvetilebebs, romlebic  asaxulia xarisxobriv-

kriteriuli Sefasebebis  verbalur kategoriebSi. es 
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kategoriebi SeiZleba gansazRvrul iqnas specialuri 

uganzomilebo skalebis Tanaxmad  (0 – Seesabameba procesis 

absoloturad miuRebel situaciur mdgomareobas, xolo 1 – 

procesis Zalian karg situaciur mdgomareobas). 

xarisxobriv-kriteriuli Sefasebis aRniSnuli skala 

xasiaTdeba garkveuli Sualeduri mniSvnelobebiTac, romelTa 

mixedviT SesaZlebelia agebul iqnas sakvlevi procesis 

diagnostikuri Sefasebis deskrifciuli (aRweriTi) tipis 

modelebi.  skaluri gradaciebi,  rogorc zemoT aRvniSneT 

nawildeba Semdeg gradaciul mniSvnelobebSi, romelTa  

gamoyeneba  mizanSewonilia gadawyvetilebaTa miRebis 

procesSi: 

dϵ1,00 - parametris maqsimalur SesaZlo (dasaSvebi) done, 

romelic yovelTvis ar SeiZleba iqnas miRweuli; 

dϵ1,00÷0.80 - parametris dasaSvebi da maRali done, romelic 

agreTve yovelTvis ar SeiZleba  iqnas miRweuli; 

d ϵ 0.80÷0.60 - parametri dasaSvebi da kargi done, romelic  

metia imaze, ris miRwevasac  cdiloben; 

d ϵ 0,37 - parametris mocemuli done (Seesabameba parametris 

im mdgomareobas,  romelic miRebuli unda  iqnas); 

 d∈0,37÷0,0 - parametris  aradasaSvebi (cudi) done. vinaidan 

fizikurad momxmarebelTa wyliT uzrunvelyofis 

teqnologiuri procesis xarisxobriv-situaciuri mdgomareoba 

SeiZleba gaizomos (daxasiaTdes) mxolod iribad wylis 

miwodebisa da ganawilebis funqciuri sqemis (an sqemaTa 

erTobliobis)  Semadgeneli  elementebis sakontrolo-

maxasiaTebel wertilebSi fiqsirebuli piezometruli 

dawnevebis ganawilebis safuZvelze (drois mocemul momentSi), 

amitom diagnostikuri tipis deskrifciuli modelebi  unda 

aigos mxolod piezometruli dawnevebis, rogorc sakontrolo-

sazedamxedvelo parametris cvlilebis mTeli gansazRvris 

areSi. piezometruli dawnevebis cvalebadobis dasaSvebi areSi, 

rogorc momxmarebelTa mier damyarebuli wyliT 
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uzrunvelyofis procesis maxasiaTebeli teqnologiuri 

parametri, SerCeul unda iqnas operator-dispetCeris 

(eqspertis) mier ganviTarebuli donisa da subieqtur-

xarisxobrivi fsiqofizikuri saxis upiratesobaTa   

gazomvebisa da  SefasebaT safuZvelze, imis  mixedviT, Tu 

drois mocemul momentSi ramdenad SesaZlebelia sakvlevi 

procesis misaRebi situaciuri mdgomareobis SenarCuneba 

moqmed element-nagebobis efeqturi funqcionirebis reJimis 

velSi. qvemoT mogvyavs deskrifciuli modelisagebis 

procedura sasurvelobis unimodaluri funqciis gamoyenebiT, 

romelic emyareba piezometruli dawnevebis (sakontrolo-

maxasiaTebeli parametris) SesaZlo cvlilebis ormxrivi 

SezRudvis aris gamoyenebis pirobas_Hmin.<H<Hmaqs. 

deskrifciuli tipis modelis aproqsimaciisaTvis SerCeuli 

sasurvelobis  are SeiZleba aRiweros Semdegi saxis funqciiT:  

mied
iHbb

e

i ,1,
)10(





faqt.

,
 

aqedan b1 saZiebeli koeficientebia: H_saanalizo 

piezometruli dawnevis parametris mniSvneloba; e _eqsponentis 

niSani. Tu am gamosaxulebaSi exp-s gadavwerT exp(x)-is saxiT, 

maSin sakontrolo-maxasiaTebel wertilebSi fiqsirebuli 

dawnevis xarisxobriv-kriteriuli Sefasebis deskrifciuli  

modeli  Caiwereba  Semdegi    saxiT: 

   miHbbd ii ,1,expexp 10 
faqt.  

 

sadac  b0 da  b1 koeficientebi  ganisazRvreba     Semdegnairad: 

                      

                     cudikargi

kargi

cudi

cudi

kargi
21

2

2

1

10

1
lnln
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lnln HH

d
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dd
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.
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aq  cudi
2H  Sesabamisad, sakontrolo wertilSi piezometruli 

dawnevis sasazRvro arasasurveli anu ,,cudi” sididea (rodesac 

2,01 
cudi

d ), xolo dawnevis kargi
1H  sasazRvro sasurveli anu”kargi” 

mdgomareobis amsaxveli sididea  (rodesac 8,02 
kargi

d ). 

Hi_faqtobrivi  dawnevebis Sesabamisi diferenciuli xarisxobriv-

kriteriuli Sefasebebi xasiaTdeba Semdeg skalarul 

gradaciebSi, rodesac  37,00,0 d - aRiniSneba dawnevis ,,cudi” 

situaciuri  mdgomareoba; rodesac   63,037,0 d  aRiniSneba 

dawnevis ,,damakmayofilebeli” situaciuri  mdgomareoba; rodesac 

 163,0 d  aRiniSneba dawnevis ,,kargi” da ,,Zalian kargi”  

situaciuri  mdgomareoba; 

realur situaciaSi sakontrolo wertilebis mixedviT 

(sasurvelobis diferenciuli xarisxobriv-kriteriuli 

Sefasebebis mixedviT) ganisazRvreba xarisxobrivi Sefasebis 

integrirebuli maCvenebeli, rogorc diferenciuli Sefasebis 

saSualo geometriuli  Sewonili  sidide,  iD  -

sakontrolo wertilebis erTobliobaa  integraluri 

Sefasebis mixedviT, romelic xasiaTdeba xarisxobriv-

kriteriuli Sefasebis imave skaluri gradaciebiT da romelic 

dawnevebis mocemuli ganawilebis SemTxvevaSi maqsimumisaken 

unda miiswrafodes da  drois mocemul momentSi inarCunebdes 

SedarebiT stabilur dones:  

                                                         

 sadac  -s dawnevebis ganawilebis aramkafio saxis 

universaluri simravlea. 
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dawnevebis ganawilebis procesSi momxmarebelTa mier 

damyarebuli wyliT uzrunvelyofis procesis operatiuli 

koreqcia procedurulad SeiZleba ganxorcieldes 

gansaxilveli sakontrolo wertilebis Sedgenili samodelo 

damokidebulebebis sasurvelobis moTxovnili  aris 

Sesabamisad, romelic agreTve xasiaTdeba zemoT moyvanili 

imave xarisxobriv-kriteriuli Sefasebis skaluri   

gradaciebiT: 

   sasurv.
faqt.

dHbbd ii  10expexp  

 

amrigad, wyalmomaragebis sistemebSi wyliT 

uzrunvelyofis teqnologiuri procesis modelireba da 

situaciur mdgomareobaTa koreqcia SeiZleba daemyaros 

sakontrolo-maxasiaTebel wertilebSi fiqsirebuli 

piezometruli dawnevebis ganawilebas. aRsaniSnavia, rom 

operatiul-sadispetCero marTvis procesSi wyliT 

uzrunvelyofis procesis koreqcia realurad SeiZleba 

ganxorcieldes sasurvelobis moTxovnil areSi, rogorc 

calke aRebuli sqemisTvis, aseve garkveul funqciur sqemaTa  

erTobliobis  SemTxvevaSi. 
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1.4.1.  wyalmomaragebis qselSi fiqsirebuli  

dawnevebis operatiuli Sefasebis da prognozirebis 

zogadi modelis Sedgena (sademonstracio magaliTi) 

 

 

H1=41   ,   d kargicudi=0.8 

H2=35,   d cudicu=0.2 

A=({ {1, H1},  {1, H2}  });b={1.5,-0.476} 

s=LinearSolve[A,b] 

{1.5,-0.476} 

{-12.0027,0.329333} 

d[H_]:=Exp[-Exp[-s[[1]]-s[[2]]*H]] 

d[H1]=0.800011 

d[H2]=0.199963 

b1=-Log[Log[1/d[H1]]] 

b2=-Log[Log[1/d[H2]]] 

b1=1.5 

b2=-0.47 

A=({ {1, H1},{1, H2}  });b={b1,b2} 

s=LinearSolve[A,b] 

{1.5,-0.476} 

{-12.0027,0.329333 

Plot[d[H], {H,10,70}] 
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nax. 8.  wyalmomaragebis qselSi fiqsirebuli faqtobrivi 

dawnevebis operatiuli Sefasebisa da prognozirebis procesis 

modelirebis xarisxobriv -kriteriuli Sefasebis  uganzomilebo 

skala  
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  1.4.2  wyalmomaragebis sistemebis operatiul- 

sadispetCero marTvis kompiuteruli programis blok-

sqemebis aRwera  momxmarebelTa  wyliT uzrunvelyofis 

damyarebul procesSi Ffiqsirebuli  dawnevebis  

Sefasebisa da prognozirebis Sesabamisad  

gadawyvetilebebis  miRebis mizniT 

 

 

 

blok-sqemebis aRwera: 

 

bloki 2 _ H1, H2_sawyisi monacemebis Setana, sadac 

ik

faqtHH arg

.1  , cudi

faqtHH .2    

 

bloki 3 _ H1, H2-is beWdva.  

 

bloki 4 _ wrfiv algebrul gantolebaTa sistemis Sedgena, 

sadac B _ sistemis marjvena mxarea, A _ ucnobebis koeficientebis 

mier Sedgenili matricaa, romelSic Sedis ik

faqtHH arg

.1  , cudi

faqtHH .2  , 

xolo  
21 , SSS   ucnobebia. 

 

bloki 5 _ wrfiv gantolebaTa sistemis amoxsna S1 da S2 _ 

ucnobebis mimarT. 

 

bloki 6 _  S1, S2 amonaxsnebis beWdva. 

 

bloki 7 _ modelis ZiriTadi-funqciis gansazRvra 

(analizuri saxiT Cawera). 

 

bloki _ 8 d[H] _ funqciis mniSvnelobebis gamoTvla H1, da H2 

_ argumentis mniSvnelobisTvis da beWdva 
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bloki 9_13 zogadi modelis Semowmeba. 

kerZod: 

 

bloki _ 9 S1 da S2-is gamoTvla _ d[H1] da  d[H2] 

parametrebis gamoyenebiT; 

 

bloki _ 10 _ S1 da S2-is mniSvnelobebis beWdva; 

 

bloki _ 11 axali wrfivi gantolebis sistemis Sedgena; 

 

bloki _ 12 axali sistemis amoxsna; 

 

bloki _ 13 axali sistemebis amonaxsnis beWdva; 

 

bloki _ 14 xarisxobrivi Sefasebis funqciis d[H]–is ageba 

 

 

 

 

 

nax. 9. wyalmomaragebis sistemebis operatiul-sadispetCero                  

marTvis  kompiuteruli  programis  blok-sqema 
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დასაწყის

oviiiiი 

                  კარგი                       ცუდი 

H1=H         ;  H2=H 
                  ფაქტ.                        ფაქტ. 

 

H1, H2 

A=({{1,H1}, {1,H2}}); 

B={1.5; -0.0456} 

S=LinearSolve [A,B] 

         S={S1, S2 } 

d[H_]: =Exp [-Exp[-S [[1]] – S [[2]] *H ]] 

d[H1], d[H2] 
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S1=-log [Log[1/d[H1]]] 

S2=-Log [Log [1/d[H2]] 

{S1,S2} 

                                     

A=({{1,H1}, {1,H2}); B ={b1 ,b2} 

 

S=LinerSolve [A,B] 

S={S1, S2} 

Plot [d[H] , {H,10, 70}] 

დასასრული 
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2. Sedegebi da maTi gansja 

 

naSromSi: wyalmomaragebis sistemebis operatiul-

sadispetCero marTva wyliT uzrunvelyofis procesis 

monitoringis  safuZvelze~ miRebuli Sedegebi emyareba 

sistemuri  midgomis  kvlevis  meTodologiis  gamoyenebas. 

rogorc cnobilia, wyalmomaragebis sistemebSi 

momxmarebelTa wyliT uzrunvelyofis procesi icvleba drosa 

da sivrceSi da xasiaTdeba garkveuli arastacionarulobiT. 

amasTan dakavSirebiT, realuri drois masStabSi, operatiul- 

sadispetCero marTvis ganxorcieleba rTuli sainJinro da 

Znelad formalizebadi amocanaa. amocanis sirTules isic 

ganapirobebs, rom wyalmomaragebis sistemaSi damyarebuli wyliT 

moxmarebis reJimis, anu momxmarebelTa wyliT uzrunvelyofis 

procesis cvalebadoba winaswar cnobili ar aris. wylis 

momxmareblebi Tavad ayeneben moTxovnas wylis xarjvaze, 

romelic mkveTrad icvleba wlis sezonebis, kviris dReebis da 

dRe-Ramis saaTebis mixedviT. magaliTad, dRe-Ramis ganakveTSi 

wylis moxmarebis eqstremaluri mniSvnelobebi fiqsirdeba dilis 

da saRamos e.w. `pik~ periodebSi. 

wyliT uzrunvelyofis normaluri mdgomareobis 

uzrunvelyofisa da droSi SenarCunebis mizniT saWiroa 

Sesabamisi  marTvis  gadawyvetilebebis miReba. realuri drois 

masStabSi  operatiuli  marTvis ganxorcielebis mizniT, 

rogorc naSromSia rekomendebuli, gamoyenebuli unda iqnas 

sistemis moqmedi elementi nagebobebis (wyalmimRebi, satumbi 

sadgurebi, rezervuarebi da ZiriTadi manawilebeli qseli) 

funqcionirebis Sesaxeb `ukukavSirebis~ informacia. 

`ukukavSirebis~ procesSi umTavresia is informacia, romelic 

efuZneba manawilebel qselSi dakvirvebuli piezometruli 

dawnevebis  ganawilebas da  romelic mimdinare droSi 

fiqsirdeba sadispetCero samsaxuris pultSi. am SemTxvevaSi 

operatiul-sadispetCero marTvis  efeqturad warmarTvis mizniT 
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ZiriTadad gamoyenebuli unda iqnas manawilebeli qselis 

sakontrolo-maxasiaTebel wertilebSi piezometruli dawnevebis 

mixedviT Sedgenili deskrifciuli tipis modelebi. 

SemoTavazebuli sistemuri meTodologiis Tanaxmad, 

sadisertacio naSromis mizani da kvlevis amocana emyareba 

efeqturi operatiul-sadispetCero marTvis ganxorcielebis 

realuri drois masStabSi damyarebuli wyliT uzrunvelyofis 

procesis Sesabamisad. am SemTxvevaSi realuri wyalmomaragebis 

sistema (wylis miwodebis da ganawilebis sistema) Sedgenilia 

garkveuli  element-nagebobebiT da maTi erToblivi moqmedebis 

reglamentic  cnobilia. amave dros, realuri situaciis mixedviT 

sistemis funqcionireba SeiZleba Seesabamebodes sxvadasxva 

saproeqto funqcionirebis  xarisxs, kerZod:  

 sistema  ver akmayofilebs  moTxovnil miznebs; 

 sistema  ver uzrunvelyofs saprognozo  Sedegebs; 

 sistema ver funqcionirebs ise, rogorc es 

Tavdapirvelad  iyo  dagegmili. 

CamoTvlil situaciur mdgomareobaTa gamosakvlevad 

SemoTavazebul meTodologiaSi gamoyenebulia daproeqtebis 

,,sistemuri paradigmis” midgoma, romelic xorcieldeba e.w. 

,,introspeqciis gziT”. es niSnavs, rom drois mocemul momentSi 

wyalmomaragebis moqmedi sistemis funqcionirebis xarisxis 

dadgenisaTvis vsazRvravT sistemis calkeuli Semadgeneli 

elementis (an elementTa erTobliobis) maxasiaTebeli 

parametrebis sidides da winaswar Sedgenili deskrifciuli 

modelebis bazis Sesabamisad viRebT operatiuli marTvis 

efeqtur gadawyvetilebebs gansaxorcieleblad. aqve aRsaniSnavia, 

rom situaciur mdgomareobaTa daproeqtebis introspeqciis 

midgomiT SesaZlebelia ganisazRvros drois mocemul momentSi 

damyarebuli wyliT uzrunvelyofis normaluri an gadaxrili 

`mdgomareobis veqtori~, Sesabamis moqmed elementTa 

funqcionirebis `aqtiuri reJimebi~, romlebic uzrunvelyofen 

momxmarebelTa wylis moxmarebis moTxovnil reJims. aRniSnulis 



 

89 

gansaxorcieleblad mizanSewonili iqneba e.w. azrobrivi 

`aqtiuri eqsperimentebis~ Catareba  Cven mier winaswar Sedgenili 

deskrifciuli modelebis gamoyenebiT. es saSualebas mogvcems, 

xelovnurad CavataroT azrobrivi `aqtiuri eqsperimentebi~  

manamde, sanam ar mivaRwevT manawilebel qselsa da sistemis  sxva 

elementSi teqnologiuri  parametrebis sasurvel mdgomareobas. 

aq umTavresi isaa, rom sistemis sasurveli mdgomareoba miRweul  

iqnas e.w. ,,dabalansebis” principis aucilebeli dacviT, kerZod, 

operatiuli marTvis pirobebSi, uzrunvelyofil  iqnas wylis 

miwodebisa da ganawilebis sistemis funqciur sqemebSi 

teqnologiuri parametrebis (dawnevebis, rezervuarebSi wylis 

dgomis simaRleebis da sxv.) SenarCuneba iseTi diapazonis 

farglebSi, rom ar dairRves momxmarebelTa normaluri 

(Seuferxebeli) wyliT uzrunvelyofa drois nebismier momentSi. 

praqtikulad es imas niSnavs, rom drois mocemul momentSi 

mowodebuli wylis xarji toli unda iyos momxmarebelTa mier 

daxarjuli wylis moculobisa. Tu aRvniSnavT, rom momxmarebeli 

Tavad ayalibebs moTxovnas wyalze, cxadi xdeba dasmuli 

amocanis gadawyvetis rogorc maTematikuri gadawyveta, aseve 

praqtikulad misi ganxorcieleba drois mocemuli momentis 

Sesabamisad. 

SemoTavazebuli sistemuri meTodologia rogorc pasiuri, 

aseve aqtiuri eqsperimentebis SemTxvevaSi (ix. blok-sqema, nax. 10 

). zogadad misaRebia rogorc wyalmomaragebis Cveulebriv 

pirobebSi moqmedi sistemebisaTvis, aseve wyalmomaragebis 

sistemebisaTvis, romlebic funqcionireben marTvis 

avtomatizebuli sistemis pirobebSi. 

wyalmomaragebis  Cveulebriv pirobebSi funqcionirebis 

dros Semdgeni elementebi funqcionireben operatiul- 

sadispetCero personalis intuiciisa da gamocdilebis mixedviT  

anu  pasiuri elementebis Sesabamisad. am SemTxvevaSi 

gamoricxulia sistemis momuSave elementebis efeqturi  reJimi, 

amasTan,  dispetCeri operatiuli marTvis procesSi mimarTavs  
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e.w. `pasiur eqsperiments~ `mosinjva - Secdomis~ principis 

Sesabamisad. sul sxva mdgomareoba fiqsirdeba marTvis 

atomatizebuli sistemis funqcionirebis pirobebSi.  am 

SemTxvevaSi dispetCeri drois raime momentSi iRebs informacias 

sistemaSi moqmedi  elementebis funqcionirebis Sesaxeb-atarebs 

e.w. `aqtiur eqsperimentirebas~- gamoricxavs intuiciuri marTvis 

SesaZleblobas. 

wyalmomaragebis sistemis marTvis avtomatizebuli sistemis 

funqcionirebis pirobebSi SesaZlebelia sistemis Semadgeneli 

elementebidan gadamwodebiT miRebuli informacia damuSavdes 

sakontrolo-maxasiaTebeli wertilebisaTvis winaswar Sedgenili 

deskrifciuli modelebis bazaze da Sesabamisad, miRebul iqnas 

operatiuli marTvis gadawyvetileba rogorc calkeulad 

aRebuli elementebisaTvis, aseve elementTa erTobliobisaTvis. 

Sedgenili deskrifciuli modelebiT SesaZlebelia Sedges 

operatiuli marTvis instrumentuli baza, romelic realizebuli 

iqneba sadispetCeros kompiuteris saSualebiT. 

wyalmomaragebis sistemis operatiul-sadispetCero  marTvis 

procesi pasiuri da aqtiuri eqsperimentebis Catarebis 

SemTxvevaSi moyvanilia blok-sqemaze (nax.2). 
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nax. 2  wyalmomaregebis sistemis operatiul – sadispetCero 

marTvis procesSi pasiuri da aqtiuri eqspertimentebis  

Catarebis  blok-sqema 

 

 

 

 

 

 

 

amrigad, SemuSavebuli sistemuri meTodologiis safuZvelze 

SesaZlebelia wyalmomaragebis sistemebis operatiul- 

sadispetCero  marTvis ganxorcieleba  realuri drois 

masStabSi. 



 

92 

SemoTavazebuli midgoma SeiZleba dainergos saqarTvelos 

wyalmomaragebis sistemebSi, rogorc maTi Cveulebriv pirobebSi 

funqcionirebis SemTxvevaSi, aseve marTvis avtomatizebul 

sistemebze  gadayvanis  pirobebSic.  dadgenilia, rom 

momxmarebelTa  mier damyarebuli wyliT uzrunvelyofis 

procesi ar eqvemdebareba pirdapir gazomvas, raime fizikuri 

parametris meSveobiT romelime ubanSi damyarebul process 

SeiZleba davakvirdeT mxolod piezometruli dawnevis 

fiqsirebuli mniSvnelobis  mixedviT,  romelic  mocemul  

momentSi  Seesabameba momxmarebelTa mier damyarebuli wyliT 

uzrunvelyofis  SesaZlo  mdgomareobas [9,10]. 

wyalmomaragebis sistemis funqcionirebis xarisxisa da 

saeqspluatacio-teqnologiuri saimedoobis kvlevis amocana 

sakmaod  tradiciulia  da  mas  mravali Sroma  mieZRvna [11]. 

wyalmomaragebis sistemebis saimedoobis angariSis 

mimarTulebaTagan;  

1. pirveli  mimarTuleba  ukavSirdeba  moculobis 

operatiuli da grZelvadiani  prognozis  meTodebis  

kvlevasTan  uTanabroebis  koeficientis  dadgnas, rac 

saSualebas iZleva ganisazRvros saangariSo 

mniSvnelobebi.  

2. meore mimarTuleba emyareba sistemis moTxovnil 

saimedoobis  uzrunvelyofis angariSebs, maTi 

elementebis saimedobis maCvenebels. 

3. mesame  mimarTuleba moicavs wyalmomaragebis sistemebis 

saimedoobis  gansazRvras  parametrebis  (piezometruli 

dawnevebis, rezeruarebSi wylis dgomis simaRleebis da 

a.S.)  mixedviT  damyarebuli  mdgomareobis  analizs. 

warmodgenil disertaciaSi gadawyvetilia wyalmomaragebis 

sistemebis  operatiul-sadispetCero  marTvis procesis rTuli 

sainJinro  da Znelad  formalizebadi  amocana momxmarebelTa 

mier damyarebuli wyliT uzrunvelyofis procesSi piezometruli 

dawnevebis ganawilebis monitoringis safuZvelze. 
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           nax.7. wyliT uzrunvelyofis procesis  

     operatiul-sadispetCero marTvis blok-sqema 

1. wyliT uzrunvelyofis operaciul-sadispeCero 
   marTvis miznebis gansazRvra

4. sistemis konfiguraciis dadgena sakontrolo maxa-
  siaTebel wertilebSi mowyobilobebis (gadamwodebi 
  da sxva) gamoyenebis gziT.

2. wyalmomaragebis sistemis Semadgeneli elementebis
  sakontrolo-maxasiaTebeli wertilebis dadgena 
  (cvladi dawnevebis saxiT)

5. deskrifciuli modelebis instrumentuli bazis
  Sedgena sakarnaxo maxasiaTebeli wertilebisaTvis

3. sakonstrolo-maxasiaTebeli wertilebis dawnevis 
  cvlilebis cvalebadobis moTxovnebis formulireba
  (ganaSenianebis mixedviT)

6. marTvis `aramkveTri msjelobebis~ regulatoris 
  ageba da sistemaze morgeba

wyliT uzrunvelyofis procesis Sefasebisa da 
prognozirebis (agreTve koreqciis) operatiuli 
marTvs gadawyvetilebebis formireba
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SemoTavazebulia wylis miwodebisa da ganawilebis sistemis 

analizis Sesabamisi codnis baza da misi warmodgenis 

safuZvlebi, romlebic emyareba operatiul-sadispetCero marTvis 

ganxorcielebas e.w. ,,aramkveTri msjelobebis regulatoris” 

gamoyenebiT, romelic, Tavis mxriv,  warmoadgens aramkafio 

algoriTms,  logikuri wesebis Sesabamisi modifikaciiT, raTa 

wyliT uzrunvelyofis samarTavi procesi icvlebodes mxolod 

dasaSveb sazRvrebSi. 

amrigad,  SemuSavebuli  sistemuri  meTodologiis 

safuZvelze  SesaZlebelia  efeqturi  operatiul-sadispetCero 

marTvis  ganxorcieleba,  rogorc  Cveulebriv  moqmed 

sistemebSi, aseve  marTvis  avtomatizebuli  sistemis  

funqcionirebis pirobebSi,  romelic  SeiZleba dainergos 

wyalmomaragebis sistemebSi. 
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                   daskvna 

 

sistemuri meTodologiis gamoyenebiT gadawyvetilia 

wyalmomaragebis sistemebis operatiul-sadispetCero marTvis 

rTuli sainJinro da Znelad formalizebadi amocana 

momxmarebelTa mier damyarebuli wyliT uzrunvelyofis 

procesis monitoringis safuZvelze, kerZod: 

 SemuSavebulia momxmarebelTa mier damyarebuli 

wyliT uzrunvelyofis teqnologiuri procesis 

situaciur mdgomareobaTa kriteriuli 

Sefasebisa da koreqcia-regulirebis 

deskrifciuli tipis modelebi, romelTa 

mixedviT drois nebismier momentSi SesaZlebelia 

gamovlindes wyalmomaragebis Semadgeneli 

elementebis (wyalmimRebi, rezervuari, 

manawilebeli qseli da sxv.) funqcionirebis 

efeqturobis xarisxi da Sesabamisad, moxdes maTi 

koreqcia normaluri mdgomareobidan gadaxrebis 

SemTxvevaSi; 

 Sedgenilia wyalmomaragebis sistemebis 

operatiul-sadispetCero marTvis kompiuteruli 

programa, romelic SeiZleba dainergos 

saqarTvelos qalaqebis wyalmomaragebis 

sadispetCero samsaxurebSi; 

 SemoTavazebuli meTodologiuri midgomis 

gamoyeneba zogadad SesaZlebelia 

wyalmomaragebis, rogorc Cveulebriv pirobebSi 

moqmedi sistemebisTvis, aseve wyalmomaragebis 

sistemebisTvis marTvis avtomatizebuli sistemis 

funqcionirebis pirobebSi. 
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