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qalaqis sayofacxovrebo narCenebis uvnebelyofis  
marTvis avtomatizebuli sistema 

guram CaCaniZe, qeTevan nanobaSvili, valeri takaSvili 
saqarTvelos teqnikuri universiteti 

reziume 

 naSromis ZiriTadi amocanaa qalaqis macxovreblebsa da sawarmoo-dawesebulebebSi 

Segrovili narCenebisagan Seqmnili nagavsayrelebis uvnebelsayofad avtomatizebuli 

sistemis Seqmna. sistema efuZneba statistikur analizsa da Sesabamis maTematikur 

models. maTematikuri modelis saSualebiT dgindeba nagavsayrelze arsebuli tonobiT 

narCenebidan, romeli saxis narCeni: sinTezuri masala; qaRaldi, muyao, kartoni; 

qsovilebi; Sereuli masala; bio-narCenebi da a.S., ra raodenobiT aris nagavsayrelze da 

nagavsayrelis ra nawilzea moTavsebuli es narCeni. amis Semdeg, avtomatizebuli sistema 

interaqtiur reJimSi iZleva rekomendacias narCenebis dawvis an misgan meoradi masalis: 

saSeni masalis, qaRaldis, liTonis nakeTobis, gazis da a.S. miRebis Taobaze. 

sakvanZo sityvebi:  marTvis avtomatizebuli sistema. statistikuri analizi. 

nagavsayreli. narCenebi. maTematikuri modeli.  

1. Sesavali 

qalaqis municipaluri samsaxuris erT-erTi ZiriTadi erTeulia keTilmowyobis 

samsaxuri. es sfero TandaTanobiT xdeba qalqis ekonomikis erT-erTi ZiriTadi resursi. 

mTeli rigi qveynebis qalqaebis municipaluri Semosavlebis didi wili, 50 – 70%, 

swored am resursebis saSualebiT miiReba. qalaqis keTilmowyobis samsaxuris marTvis 

efeqturobis amaRlebis problema pirvelxarisxovani amocanebis rigs ganekuTvneba da am 

samsaxuris marTvaSi Tanamedrove meTodebisa da sainformacio teqnologiebis gamoyeneba 

gadaudebel amocanad migvaCnia. cxadia, amisaTvis saWiroa, Seiqmnas samecniero-kvleviTi da 

sakonstuqtoro-praqtikuli samuSaoebis daCqarebis saTanado pirobebi, raTa am gziT 

miRebuli da SemoTavazebuli konkurentunariani inovaciuri teqnologiebi mitanil iqnes 

momxmareblamde. es ki xels Seuwyobs moqalaqeTa cxovrebis donis gaumjobesebas, 

demokratiuli institutebis ganviTarebas, saqalaqo meurneobebis muSaobis efeqturobas, 

`eleqtronuli mTavrobis~ koncefciis realizebas, sainformacio-komunikaciuri 

infrastruqturis ganviTarebas, romelic mimarTuli iqneba informaciuli sazogadoebis 

Seqmnisa da mosaxleobis sainformacio moTxovnebis dakmayofilebisken. 

am miznis misaRwevad saWiroa: 

§ inovaciuri winadadebebis, sameciero-teqnikuri proeqtebis da programebis 

damuSaveba da realizeba, 
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§ konkurentunariani produqciis da teqnologiebis Seqmna da municipalur marTvaSi 

maTi aTviseba; 

§ municipaluri marTvis obieqtis ganviTarebis strategiis gansazRvra da 

samecniero-teqnikuri progresis prognozirebis amocanis gadawyveta; 

§ fundamenturi mecnierebis safuZvelze miRebuli maRalefeqturi teqnikisa da 

progresuli teqnologiebis praqtikul realizeba; 

§ Tanamedrove sacnobaro-sainformacio analitikuri internet-momsaxurebis sistemis 

Seqmna. 

unda aRiniSnos, rom qalaqis keTilmowyobis samsaxuris funqcia metad 

mravalferovania, gansaxorcieleblad rTuli da problematuria. igi moicavs: kapitaluri 

mSeneblobis sferos (reabilitacia, ganviTareba, avariuli Senoba-nagebobis aRdgena-

rekonstruqcia, gamagrebiTi samuSaoebis ganxorcieleba da sxv.); qalaqganaTebisa da 

saniaRvre qselebis sistemas; fasadebis mxatvrul ganaTebas; Sida sargeblobis gzebs, 

xidebs, gvirabebs; miwisqveSa gadasasvlelebs; mdinareTa jebirebs da sainJinro nagebobebs; 

Sadrevan-auzebs da sxva mraval obieqts, romelTagan erT-erTi ZiriTadi sakiTxia qalaqis 

macxovreblebsa da sawarmoo-dawesebulebebSi Segrovili narCenebisagan Seqmnili 

nagavsayrelebis marTvis problema.   

CamoTvlili funqciebis saTanado doneze realizebisaTvis saWiroa, qalqis 

municipaluri samsaxuris marTvis avtomatizebuli sistemis Seqmna, romlis sawyis etapze 

unda Catardes sasagno aris infrastruqturis sistemuri analizi, ganisazRvros qalaqis 

keTilmowyobis samsaxuris prioritetuli mimarTulebebi. sistemuri analiziT 

gamovavlenT sistemuri xasiaTis amocanebs, rac mogvcems marTvis erTiani konceptualuri 

midgomis saSualebas, ris Sedegadac SeiZleba moxdes qalaqis marTvis problemebis 

garkveuli saxiT struqturizeba da dekompozicia, anu problemaTa klasificireba maTi 

gadaWris sirTulisa da prioritetis mixedviT. yovelive es CarTuli iqneba marTvis 

amocanebis gadawyvetis konceptualur modelSi.  

naSromSi ZiriTad  amocanad davisaxeT qalaq Tbilisis keTilmowyobis samsaxuris 

erT-erTi funqciis, kerZod ki qalaqis macxovreblebsa da sawarmoo-dawesebulebebSi 

Segrovili narCenebisagan Seqmnili nagavsayrelebis uvnebelsayofad  dagvemuSavebia 

avtomatizebuli mrCeveli sistema. sistema efuZneba statistikur analizsa da Sesabamis 

maTematikur models. sistema interaqtiur reJimSi iZleva rCevas nagavsayrelze arsebuli 

narCenebis nawilis dawvaze; nawilidan saSeni masalis, qaRaldis an sxva liTonis 

nakeTobis miRebaze; nawilze meTanis Waobis gazis Sesakrebi danadgarebis damontaJebis 

Sesaxeb da a.S. 
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unda aRiniSnos, rom aseTi praqtika xorcieldeba evropis qveynebSi, magram am 

procesis realizebis avtomatizebuli reJimi jer-jerobiT damuSavebuli ar aris da Cveni 

cda, SeiZleba iTqvas, am mimarTebiT siaxles warmoadgens.  

 radgan nagavsayrelebi ver akmayofilebs masze wayenebul moTxovnebs, saWiroa 

SemuSavdes maTi mowesrigebis meqanizmi, rac pirvel rigSi sainformacio sistemis SeqmniT 

unda daviwyoT. sainformacio sistemis Seqmna iTvaliswinebs nagavsayrelebze arsebuli 

nagvis analizis Sedegad miRebuli monacemebis damuSavebas, rac srul informacias 

mogvcems Semdgomi qmedebisaTvis.  

nagvis analiziT unda davadginoT, aris Tu ara SesaZlebeli nagvidan  qaRaldis, 

muyaos da sinTetikuri masalis damzadeba. amis realur SesaZleblobas iZleva nagavSi 

arsebuli iseTi narCenebi, rogoricaa muyao, qaRaldi, kartoni, Sereuli sinTetikuri 

masalebi da sxv.  

avtomatizebulma sistemam unda gasces rCevebi, an miiRos yvelaze optimaluri 

gadawyvetileba, romelic gamosadegi iqneba qalaqisaTvis.  

radgan naSromi TbilisSi arsebuli nagavsayrelebis problemebis gadawyvetas 

emsaxureba, moviyvanT ramdenime mniSvnelovan cnobebs TbilisSi arsebuli nagavsayrelebis 

Sesaxeb.. 

 Tbilisis keTilmowyobis sammarTvelos cnobT, TbilisSi sayofacxovrebo narCenebis 

Segroveba wliurad Seadgens daaxloebiT 1200 aT. kub. metrs, anu 300 aT. tonas. qalaqis 

keTilmowyobis samsaxuris erT-erTi ZiriTadi funqciaa qalaqis dasufTaveba da 

Segrovili nagavis usafrTxoeba. 

 arsebuli monacemebis mixedviT, iaRlujis, gldanis da lilos moqmed 

nagavsayrelebze yoveldRiurad gadis daaxloebiT 3300 kub.metri, anu 820 tona narCeni. 

amJamad ialRujis nagavsayrlze Segrovilia 3 580 000 kburi metri nagavi, xolo 

gldanisa da lilos nagavsayrelebze nagvis moculoba gacilebiT aRemateba am raodenobas. 

samive nagavsayreli did saSiSroebas warmoadgens, radgan maT drenaJSi dagrovili wylebi 

Caedineba jer mimdebare patara mdinareebSi da Semdeg maTi saSualebiT uerTdeba mtkvars 

da axdens mis uSualo dabinZurebas. nagavsayrel rezervuars ar aqvs konteineris saxe, 

xdeba gruntis wylis dabinZurebac. nagavsayrelebze didi raodenobis samrewvelo 

narCenebia moTavsebuli, amitom, garemoze misi zianis moyenebis potenciali didia. radgan 

xSiri wvimebis dros wyali uSualod nagavsayrelebis ZirSi Caedineba, aq xdeba meTanis, 

Waobis gazis warmoSoba, ramac SeiZleba Seqmnas ukontrolo situacia. ase rom, 

aRniSnuli sami nagavsayreli seriozul problemebs Seicavs da saWiroa, am problemebis 

mogvareba. 
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Cven miznad davisaxeT, SemogveTavazebia aRniSnuli nagavsayrelebis uvnebelsayofad 

iseTi meTodis gamoyeneba, rac mogvcems nagavsayrelebSi arsebuli im narCenebis 

raodenobisa da adgilmdebareobis gansazRvris saSualebas, romlis Semdgomi 

daxarisxebiT    gadamuSavebiT miiReba gamosadegari masala. 

unda aRiniSnos, rom Cvens mier moZiebuli wyaroebiT (eko-konseil/IZES-zaarlandis 

nagvis dagrovebis mzardi maCvenebeli, gv. 49 zaarbriukeni 2001); S.p.s. ITU-siTbos 

warmoqmnis unaris dadgena, kiolni 1993; KERN - nagavSi arsebuli regeneraciuli 

energiis matareblebis potencialis Sefaseba, vincenhauzeni 2001), siTbos warmoqmnis 

potencialis unaris mixedviT narCeni masalebi aseTnairad nawildebian: pirvel adgilzea 

sinTezuri masala (plastmasi); meoreze – qaRaldi, muyao, kartoni; mesameze – 

qsovilebi; Semdeg moyveba: Sereuli masala; sxeulis higiena; bio-narCenebi da a.S. 

cxadia, Tu gveqneba saSualeba, davadginoT nagavsayrelze ra raodenobiT aris 

zemoCamoTvlili nivTiereba da nagavsayrelis mTel farTobze rogor aris es narCenebi 

teritoriulad gadanawilebuli, maSin advili iqneba am narCenebis amoRebac da winaswar 

im sarekomendacio rCevebis gacemac, Tu ra RonisZiebebi unda Catardes SemdgomSi. am 

mizniT davamuSaveT nagavsayrelebis uvnebelyofis marTvis avtomatizebuli mrCeveli 

sistema.  

2. ZiriTadi nawili 

sistemis damuSavebis sawyisi etapia misi maTematikuri modelis Seqmna. vTqvaT, 

nagavsayrelis zedapiris sigrZea X  sigane Y  da siRrme Z  nax.1 

 

davyoT nagavsayrelis zedapiri ijS zomis mcire farTobebad. amisaTvis, sigrZe 

X davyoT ix  monakveTebad da sigane Y - jy monakveTebad. nax.2.  

TiToeuli ix  da jy  monakveTi SeiZleba iyos erTmaneTis toli an gansxvavebuli, 

rasac Sedegis misaRebad mniSvneloba ar aqvs.  

cxadia,  

; 1,iX x x n= =∑ da 
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; 1,jY y y m= =∑  

maSin  

ij i jS x y= ×  

xolo nagavsayrelis mTliani zedapiris farTobi toli iqneba: 

1, ; 1,ij i jS s x y i n j m= = × = =∑ ∑zed  

aseve, davyoT nagavsayrelis Z  simaRle kZ  monakveTebad. nax. 2.  

; 1,kZ z k q= =∑  

cxadia, nagavsayrelis moculoba iqneba:  

V S Z= ×nagavsayrelis zed  

simaRlis dayofis Sedegad miviRebT nagavsayrelis kZ  Sreebs. 

nagavsayrelis aseTi dayofiT SesaZlebloba gveZleva CavataroT misi analizi 

Semdegi moculobiTi sinjis aRebiT: 

qkmjnizyxZSV kjikijijk ,1,,1;,1 ===××=×=sinji  

cxadia, ijkV sinj  gacilebiT naklebia nagavsayrelis V  moculobaze. 

Tu CavatarebT nagavsayrelis ijkV sinjs yvela ,i n j m= =  da k q= -saTvis, maSin 

miviRebT nagavsayrelze arsebuli mTliani nagvis analizis zust suraTs. 

cxadia, aseTi xerxiT miRebuli Sedegi yovelTvis iqneba axlos realurTan, magram 

amis ganxorcieleba praqtikulad SeuZlebelia, radgan mogviwevs mTeli nagvis moculobis 

analizis Catareba. 

am problemis gadasaWrelad gamoviyenoT SemTxveviTi SerCevis meTodi.  

cnobilia, rom SerCeviTi saSualos mosaZebnad gamoiyeneba generaluri erToblioba, 

romelic warmoadgens calkeul elementTa iseT zogad erTobliobas, romelic mTlianadaa 

gaerTianebuli romelime niSnis mixedviT. im niSnebs, romlebiTac  generaluri 

erToblioba iyofa jgufebad, erTobliobis argumenti ewodeba. generaluri erTobliobis 

wevrTa ricxvs misi moculoba ewodeba. calkeul jgufebSi wevrTa ricxvs argumentis 

saTanado variantTa  sixSire ewodeba. 

generaluri erTobliobis Seswavlis mizniT misgan SemTxveviTi SerCevis safuZvelze 

gamoyofen garkveul nawils, romelsac SerCeviTi erToblioba ewodeba, xolo SerCeviTi 

erTobliobis saSualos SerCeviTi saSualo.  

vTqvaT generaluri erTobliobis  moculoba aris  V .  CvenTvis ucnobia 

erTobliobis rogorc x  argumentis variantebi, ise am variantebis xvedri. es ucnobi 
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variantebi da maTi xvedrebi an, rogorc statistikidan aris cnobili – erTobliobis 

ucnobi ganawileba, ganisazRvreba SemTxveviTi SerCevis daxmarebiT.  

 vTqvaT, generaluri erTobliobidan, romlis moculobaa V  SemTxveviTi SerCevis 

safuZvelze gamovyaviT  v  wevri.  v  erTeuli davyoT  K   jgufebad, sadac  K  aris x  

argumentis variantTa ricxvi.   x  argumentis variantebi aRvniSnoT Semdegnairad: 

kxxxx ,,,, 321 K  

xolo maTi saTanado sixSire iyos: 

kvvvv ,,,, 321 K  

sadac 

vvvvv r =++ ,,321 K  

es imis maCvenebelia, rom 1x  variantTa jgufSi iqneba 1v  elementi,  2x  variantis 

jgufSi iqneba 2v  elementi da a.S.  
Tu ganvixilavT fardobebs:  

k
r

v
v

v
v

v
v

v
v

ωωωω ==== ,,,, 3
3

2
2

1
1 K  

maSin aRniSnuli fardobebi iqneba: 

kxxxx ,,,, 321 K  

variantTa fardobiTi sixSireebi.  

SerCeviTi erTobliobis x  argumentis saSualo ariTmetikuli xsaS ., romelic 

awonilia argumentis variantis sixSiris mixedviT, gamoiTvleba Semdegnairad:  

1 1 2 2 1 ; 1,k k
k k

x x xx x k n
n n

ϑ ϑ ϑ
ϑ

+ + +
= = =∑K

saS   

mivusadagod es formulebi Cvens SemTxvevaSi nagavsayrelze arsebuli narCenebis 

xvedriTi wilis gaangariSebas.  

pirvel rigSi SemovitanoT aRniSvnebi nagavSi arsebuli im narCenebis 

ganawilebisaTvis, romelic siTbos warmoqmnis mixedviT warmoadgens Cveni interesebis 

sferos.  

es aRniSvna iqneba: 

1. sinTezuri masala (sm) – a m3 

2. qaRaldi, muyao, kartoni (qmk) – b m3  

3. qsovilebi (qs) – c m3 

4. Sereuli masala (Sm) – d  m3 

5. sxva danaCeni  (sd) – e m3 
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vTqvaT, nagavsayrelze gvaqvs V  moculobis nagavi. es aris generaluri erToblioba. 

aqedan SevarCioT nvvvv ,,,, 321 K   moculoba, cxadia niVVi ,1, =<∑ . sinjis aRebisa da 

analizis Sedegad vTqvaT sinTezuri masalisTvis (igive iqneba danarCenebisaTvisac) 

dafiqsirda  Semdegi ganawileba:  

1V – moculobaSi 1a m3, 2V – moculobaSi 2a m3,  3V – moculobaSi  3a m3, . . . , nV – moculobaSi  na m3. 

 maSin, nagavsayrelis mTlian V moculobaSi TiToeuli narCenis  xvedriTi wili 

iqneba: 

sm.sm.saS. ii xa
n

x ∑=
1

,      qmk.qmk.saS. ii xb
n

x ∑=
1

,    qs.qs.saS. ii xc
n

x ∑=
1

 

Sm.Sm.saS. ii xd
n

x ∑=
1

,   sd.sd.saS. ii xe
n

x ∑=
1

 

cxadia, es ganawileba gvaZlevs saSualebas gamovikvlioT nagavsayrelze arsebuli 

TiToeuli CamonaTvalis mTliani moculoba.  

mas eqneba Semdegi saxe: 

qnmxV ×××= sm.saSsm ,  qnmxV ×××= qmk.saS.qmk ,   qnmxV ×××= qs.saS.qs  

qnmxV ×××= ms.saS.ms ,    qnmxV ×××= sd.saS.sd  

amis Semdeg saSualeba mogvecema winaswar ganvsazrvro is RonisZiebebi (plastmasis 

qarxnis aSeneba, qaRaldis misaRebi kombinatis aSeneba, saSeni masalebis sawarmoos aSeneba, 

nagavsayreli qarxnis aSeneba da sxv.), romelis saWiroa, nagavsayrelze arsebuli nagvis 

mTliani masis uvnebelsayofad. 
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AUTOMATED SYSTEM OF CITY GARBAGE DISPOSING MANAGMENT 

Chachanidze Guram, Nanobashvili Ketevan, Takashvili Valeri 
Georgian Technical University 

Summary 

Managing municipal services of any city is gradually becoming rather problematic owing to 

the difficulty of different kinds of the service processes currently happeed in the field. Obviously, for 

the municipal services to function properly it is necessary to implement the newest methods of 

management not imaginable without information and computer technologies. The basic circle of the 

city municipal service is public services and amenities, the sphere which is gradually becoming the 

main resource of the city economy. The great share of the income (50%-70%) are gained from the 

expenses of these income resources as the taxes on water supply, disposing of trash, heating and 

energy supplies, business areas, etc are concentrated here. Therefore, the problem of increasing the 

efficiency of the management of the city public services and amenities appears to be the first in a row. 

Thus, the attention should be focused on this direction to elaborate the methodology of the complex 

analyses of the city population living level. The basic goal of the work is to create the automated 

system to deal with the landfills originated owing to the garbage coming from the city residents and 

the industrial waste coming from the city offices, this is one of the functions of Tbilisi public services 

and amenities. The system is based on the statistic analyses and the adequate mathematic model.The 

mathematic model helps us to distinguish the kind and amount of trash stored in the landfills: plastic, 

paper, carton, cloth, mixed stuff, biological waste, etc. and gives the topographic picture of its 

location. Then the automated system in the interactive regime gives us recommendations on either 

burning the trash or recycling it: construction materials, paper, steel, gas, etc.  

 

АВТОМАТИЗИРОВАННАЯ СИСТЕМА УПРАВЛЕНИЯ ОБЕЗВРЕЖИВАНИЕМ 
БЫТОВЫХ ОСТАТКОВ ГОРОДА 

Чачнидзе Г., Нанобашвили К., Такашвили В. 
Грузинский Технический Университет 

Резюме 

Основная задача данного труда создание системы автомазированного управления для 

обезвреживания остатков, собранных от жителей города  и на производственных учреждениях. 

Система основана на статистическом анализе и соотвествующей математической модели. С 

помощью математической модели устанавливается из имеющегося тонами на мусоросвалке 

какого вида мусор имеется: синтетический материал, бумага, картон, материалы, смешанный 

материал, био-остатки и т.д., в каком количестве имеются на мусоросвалке и в какой части 

мусоросвалки расположены эти остатки. После этого система в интерактивном режиме дает 

рекомендации об уничтожении мусора или о получении вторичного материала из него: 

строительный материал, бумага, металлические изделия, насчет получения газа и т.д. 


