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w i n a s i t y v a o b a 

 

 

msoflio gamocdileba adasturebs, rom ekonomika 

is erT-erTi mZlavri berketia, romelsac ZaluZs Seqm-

nas nebismieri civilizacia. isic eWvgareSea, rom eko-

nomikis moSlas mivyavarT saxelmwifos dacemisaken. ma-

Sasadame, aucilebelia zrunva ekonomikis aRmavlo-

bisaTvis. swored aman ganapiroba XX saukunis mijnaze 

aRmosavleT evropis qveynebisa da yofili sabWoTa 

kavSiris teritoriaze aRmocenebuli damoukidebeli sa-

xelmwifoebis centralizebuli gegmuri meurneobidan 

bazarze orientirebuli ekonomikisaken Semobruneba. da-

srulda periodi, rodesac resursebiT sawarmoebis uz-

runvelyofa da produqciis gasaReba xorcieldeboda 

safondo ganawilebis sistemiT. am sistemis dros, marT-

vis TvalsazrisiT, ZiriTadi amocanebi iyo: warmoebis 

zrdis meqanizmis damuSaveba da srulyofa produqciis 

gamoSvebis xarjebis Sesamcireblad, nomenklaturis 

mkacrad reglamentireba da sxv. sawarmoo meqanizmis 

efeqturi muSaoba, ZiriTadad, xorcieldeboda “zemo-

dan” daSvebuli dadgenilebebisa da uamravi “wamo-

wyebis” „umaRles doneze“ Sesrulebis organizebis sa-

fuZvelze. warmateba damokidebuli iyo amis Sesaxeb 

kargad angariSgebis unarze. 

sabazro ekonomikis pirobebSi muSaobisaTvis, sawar-

mos marTvisaTvis saWiroa mizanswrafva, Seupovroba, 

organizaciuli, teqnikuri, ekonomikuri da sxva Ronis-
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ZiebaTa mTeli sistemis realizacia, organizaciaSi Tvi-

sebrivad axali kavSirebisa da damokidebulebebis da-

nergva mbrZaneblur-administraciuli sistemis inerciis 

dasaZlevad. sabazro orientaciaze gadasvla moiTxovs 

marTvis amocanebisadmi sxvagvar midgomas; saWiroa maTi 

ganxilva ara firmis SigniT, aramed garedan, Ria per-

speqtivaSi. mxolod asea SesaZlebeli mewarmeobiTi sa-

qmianobis miznebis realizacia. mewarmeoba niSnavs war-

moebaSi axali kombinaciebis ganxorcielebas, moZraobas 

axali bazrebisaken, axali produqtebis Seqmnas  da a.S. 

amitom, organizaciis gardaqmnis Tanamedrove tenden-

ciebi xasiaTdeba marTvis axal paradigmaze gadayvaniT, 

romelic Seadgens “marTvis filosofias”, dafuZnebuls 

marTvisadmi sistemur da situaciur midgomebze. 

aRniSnulidan gamomdinare sazogadoebis socialur-

ekonomikuri ganviTarebis daCqareba, mTeli saxalxo 

meurneobis intensiur gzaze gadayvana ganpirobebulia 

saxalxo meurneobis marTvis meqanizmis srulyofis, sa-

kadro politikis xarisxobrivad maRal doneze ayvanis 

aucileblobiT, rac Tavis mxriv ganisazRvreba qveynis 

saxalxo meurneobaSi kapdabandebis gazrdiT; warmoe-

baSi Sromis nayofierebis amaRlebiT, rogorc sawar-

moTa rekonstruqciis, ise axali obieqtebis agebis 

dros sainvesticio ciklis SemcirebiT; saxalxo meur-

neobaSi mecnierul-teqnikuri progresis farTod daner-

gviT, saxalxo meurneobis yvela sferoSi kadrebis 

momzadebis, swavlebis xarisxis mniSvnelovnad gaumjo-

besebiT da a.S. 

mSenebloba warmoadgens sazogadoebrivi materia-

luri warmoebis erT-erT msxvil, damoukidebel dargs, 

romelic mniSvnelovan rols asrulebs xalxis materia-

lur keTildReobis amaRlebis saqmeSi. 

aRniSnulis safuZvelze, cxadi xdeba, Tu ra didi 

mniSvneloba eniWeba mSeneblobis Tanamedrove organiza-

ciis, dagegmvis da menejmentis sakiTxebis Rrma da sa-

fuZvlian Seswavlas. 

winamdebare saxelmZRvaneloSi gamoyenebulia prof. 

joni biWiaSvilis mier wakiTxuli leqciebis kursi mSeneb-
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lobis organizaciis, dagegmvis da marTvis disciplinaSi 

sxvadasxva wlebSi Tbilisis iv. javaxiSvilis saxelobis 

saxelmwifo universitetis mSeneblobis xelmZRvaneli mu-

Sakebis, specialistebis da inJiner-praqtikosebis kvalifi-

kaciis asamaRlebel fakultetze. saxelmZRvaneloSi gamo-

xatuleba hpova samSeneblo warmoebis organizaciis mTeli 

rigi sakiTxebis erToblivma kritikulma ganxilvam wamyvan 

praqtikos specialistebTan da eqspertizis sammarTvelos 

xelmZRvanelobasTan, agreTve dargis wamyvani mecnierebis 

Teoriulma Sromebma (ix. gamoyenebuli literatura). 

wlebis manZilze samSeneblo dargSi Camoyalibda 

negatiuri tendenciebi (nawilobriv daumsaxurebeli 

xelfasis gacema, Sromis anazRaurebisa da Sromis Sede-

gebis arasruli Sesabamisoba, saqmianobis ekonomikuri 

Sedegebisagan damoukideblad xelfasis avtomaturad 

gacema, miwerebi, realuri suraTis Selamazeba da sxv.), 

romelTa daZlevis amocana uSualod gamomdinareobs 

ukanasknel periodSi dasaxuli kompleqsuri administ-

raciuli da ekonomikuri RonisZiebebidan, saxeldobr, 

mniSvnelovanwilad sameurneo meqanizmis srulyofis 

aucileblobidan. sameurneo meqanizmis srulyofa mSe-

neblobaSi ki emyareba samSeneblo organizaciebis damo-

ukideblobis amaRlebas, maT winaSe dayenebuli sa-

warmoo-sameurneo da socialuri amocanebis gadasawyve-

tad, maTi uflebebisa da SesaZleblobebis gafarToebas, 

maT yoveldRiur saqmianobaSi Caurevlobas, administra-

ciul-mbrZanebluri meTodebis akrZalvas, sameurneo an-

gariSianobis principebiT gansazRvruli urTierTobebis 

gafarToebas da samSeneblo organizaciebis uflebebis 

SeuzRudvelobas. 

kapitalur mSeneblobaSi sameurneo meqanizmis for-

mirebisa da Semdgomi srulyofis ZiriTadi principebia: 

1. orientacia samSeneblo samuSaoebis efeqturobisa da 

xarisxis amaRlebaze, maRali saboloo Sedegebis miR-

wevaze, xarisxiani samSeneblo produqciis miRebaze. 

2. yuradRebis gamaxvileba drois faqtorze; dagegmvisa 

da ekonomikuri stimulirebis yvela sistemis orien-

tacia sainvesticio ciklis xangrZlivobis arsebiT 
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Semcirebaze; mSeneblobis xangrZlivobis damtkice-

buli normebis mkacrad dacva.*  

3. dasamuSavebeli gegmebis xarisxovnad dabalansireba 

sawarmoo simZlavreebis, materialuri da finansuri 

resursebis da drois mixedviT, rogorc dargis, aseve 

teritoriuli aspeqtiT. 

4. sawarmoebis, SromiTi koleqtivebis iniciativisa da 

sameurneo damoukideblobis gafarToeba, maTi ekono-

mikuri pasuxismgeblobis da maRali saboloo Sede-

gebis misaRwevad dainteresebis amaRleba. 

5. xelSekrulebebis rolis ganmtkiceba, saxelSekrule-

bo urTierTobaTa gaZliereba damkveT organizaciebsa 

da moijaradeebs, agreTve kapitaluri mSeneblobis 

procesis sxva monawileebs Soris; gamWoli sameurneo 

angariSis TanmimdevrobiTi danergva. 

6. mSeneblobaSi faswarmoqmnis sistemis srulyofa, 

kapitaluri mSeneblobis ganviTarebis obieqtur mo-

TxovnebTan misi SesabamisobaSi moyvana. saxelSekru-

lebo fasebze farTod gadasvla, safinanso-sakre-

dito urTierTobaTa srulyofa. 

7. mSeneblobis marTvis gardaqmna, sainvesticio pro-

cesis yvela monawilis saqmianobis meti koordina-

ciis, samSeneblo da saproeqto organizaciebis sis-

temebis, samSeneblo detalebisa da konstruqciebis 

mimwodeblebis, satransporto da sxva organizaciebis 

specializaciis da kooperirebis racionaluri kon-

centraciis uzrunvelyofis mizniT. 

8. mobiluri samSeneblo organizaciebis qselis ganvi-

Tareba, samuSaoTa warmoebis savaxto da sxva meTo-

debis gamoyenebis gafarToeba. 

9. damkveTsa da moijarades Soris SeTanxmebuli proeq-

tebiTa da xarjTaRricxvebiT obieqtebis mSeneblobis 

praqtikis arsebiTi gafarToeba. 

                            
* am principebis dacva uzrunvelyofs mecnierul-teqnikuri pro-

gresis daCqarebas, Sromis saSualebebis, warmoebis teqnologiisa da 

gamosaSvebi produqciis moralurad gacveTis Tavidan acilebas. 
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10. sarekonstruqcio samuSaoebis programis sameurneo 

da saijaro wesebiT Sesrulebis pirobebis da dainte-

resebulobis uzrunvelyofa. 

samSeneblo kompleqsSi sameurneo meqanizmis formi-

rebis zemoT dasaxelebuli principebis Tanmimdevrobi-

Ti gatareba uzrunvelyofs qveynis socialur-ekonomi-

kuri ganviTarebis saxelmwifo gegmis Sesrulebas da 

saboloo angariSiT, saxalxo meurneobis ganviTarebis 

daCqarebis procesSi, kapitaluri mSeneblobis wilis 

gazrdas; xels uwyobs mTlianad dargis da samSeneblo 

organizaciebis upiratesad intensiuri ganviTarebis 

gzaze gadasvlis daCqarebas. amis miRweva SesaZlebelia 

resursebisa da ganivTebuli Sromis gamoyenebisadmi 

kontrolis gaZlierebiT, fondamogebis stabilizaciiT 

da warmoebaSi didi Sinagani rezervebis swrafi CabmiT. 

aRniSnuli principebi SeuTavsebelia sxvis imedze 

yofnasTan, sxvis xarjze arsebobasTan, zaralianobasa 

da dabal rentabelobasTan. TviTanazRaurebasa da 

TviTdafinansebaze gadasvla saxelSekrulebo fasebis 

safuZvelze gulisxmobs sakuTari sabrunavi saxsrebis 

gonivrul gamoyenebas, efeqtur da rentabelur muSao-

bas. amas emsaxureba saTanado saxarjTaRricxvo fasebis 

SemoReba da sagegmo dagrovebis normebis gazrda. gan-

xorcielebuli samSeneblo programebi uzrunvelyofen 

ZiriTadi sawarmoo da sxva fondebis gafarToebul 

kvlavwarmoebas. ase, rom mSenebloba warmoadgens yvela 

sameurneo-politikuri amocanis gadawyvetis erT-erT mni-

Svnelovan gzas da Tavis mxriv ganpirobebulia progre-

suli da myari normatiuli bazis arsebobiT, romelic 

samwuxarod dRemde ZiriTadad gansazRvrulia yofili ssr 

kavSiris saxmSenis da sxva organizaciebis mier SemuSa-

vebuli normebiTa da instruqciebiT.  

saxeldobr: samrewvelo, sacxovrebeli da sazoga-

doebrivi Senoba-nagebobebis proeqtebis damuSavebis 

erTiani normebi; СНиП 3.01.01-85 “samSeneblo warmoebis 

organizacia”; sawarmoebis, Senobebisa da nagebobebis 

mSeneblobis xangrZlivobis normebi СНиП 1.04-03-85, 

ЕНиП-3-81; dadgenileba #390 – “saproeqto, saxarjTaRri-
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cxvo saqmis gaumjobesebis Sesaxeb”, dadgenileba “dam-

Tavrebuli samSeneblo obieqtebis eqspluataciaSi miRe-

bis Sesaxeb”; instruqcia saproeqto samuSaoebis kom-

pleqsis Semadgenlobis Sesaxeb. СНиП 1.02-01-1-85; СНиП 
3.01-01-85 “samSeneblo warmoebis organizacia”. СН-411-81 
“maragnakeTis normativebi sawarmoebis, Senobebisa da 

nagebobaTa mSeneblobaSi”; СН-104-81 “maragnakeTis nor-

mebi sacxovrebel mSeneblobaSi kompleqsuri ganaSenia-

nebis gaTvaliswinebiT“; debuleba kgqg (КУСГ)-is dasa-
muSaveblad teqnikuri proeqtis Sedgenis stadiaze (mSe-

neblobis organizaciis proeqtis SemadgenlobaSi); IV 

nawili СНиП; УКСН; ЕРЕР; ЕНИР da sxva; “miTiTebebi 

samSeneblo-safinanso gegmebis Sesadgenad da opera-

tiuli dagegmvisaTvis”; Sromis danaxarjebisa da xel-

fasis, samSeneblo manqanebis muSaobis, samSeneblo masa-

lebis xarjisa da a.S. sagegmo-sawarmoo normativebi; 

СНиП-is IV nawilis saxarjTaRricxvo normebi, preisku-

rantebi da saraiono-saxarjTaRricxvo fasebi; “ins-

truqcia sawarmoebis, Senobebis da nagebobebis sap-

roeqto-saxarjTaRricxvo dokumentaciis Sedgenilobis, 

damuSavebis wesis, SeTanxmebis da damtkicebis Sesaxeb” 

СН 202-81*; operatiuli-sadispetCero samsaxuris fun-

qciebi СНиП III-1-76, СН 47-74, СН 370-78; produqciis 

xarisxis atestaciis erTiani sistemis (ЕСАКП) ZiriTadi 

debulebebi. xarisxis kontrolis organizacia mSeneb-

lobaSi СНиП III-1-76. saxelmwifo mimRebi komisiis Se-

madgenloba СНиП IIIА 10-70; samSeneblo samontaJo sa-

muSaoebis saxeebis CamoTvla (СН 378-77), romlebic 

eqvemdebarebian xarisxobriv Sefasebas; instruqcia sam-

rewvelo mSeneblobisaTvis  СНиП 202-76; sacxovrebeli-

samoqalaqo mSeneblobisaTvis (СН 401-69); ПОС damu-

Saveba СН 47-74; ППР -Tvis СНиП III 1-76 da mravali sxva. 

samwuxarod, dasaxelebuli normativebi qarTul enaze 

jerjerobiT srulad gamoqveynebuli ar aris. miTumetes 

ar arsebobs maTi adekvaturi qarTuli originalebi. 

amitom qarTuli samSeneblo politika ZiriTadad efuZ-

neba dasaxelebul rusul wyaroebs, romelTa finansuri 

safuZveli cxadia, rusuli valutaa (rubli) da qar-
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Tveli mkiTxveli iZulebulia saWiroebis SemTxvevaSi 

moaxdinos saTanado gadaangariSeba qarTul valutaze 

(lari) moqmedi koeficientis gaTvaliswinebiT dolar-

Tan mimarTebaSi. aRniSnuli xarvezi saWiroebs SeZle-

bisdagvarad swrafad gamosworebas. rogorc cnobilia 

saqarTveloSi arsebobs mZlavri inteleqtualuri Zalebi, 

romelTa potencialuri SesaZleblobebi samwuxarod 

dReisaTvis sruliad ugulvebelyofilia (saqarTvelos 

teqnikuri universiteti, saqarTvelos sainJinro aka-

demia, eqspertizis sammarTvelo da sxv.); rom aRaraferi 

vTqvaT evropuli standartebis Sesaxeb, romlebzec 

apelireba samwuxarod, xSirad mxolod zedapirulad, 

sityvier doneze warmoebs. arada mniSvnelovani warma-

tebebia miRweuli am TvalsazrisiT ruseTis federa-

ciaSi, ukrainaSi da evropis qveynebSi. mSeneblobis 

xarisxis marTvis politika mTavrobis prerogativaa, is-

eve rogorc pasuxismgebloba. 

Tu gaviTvaliswinebT, rom dReisaTvis qarTul 

enaze mSeneblobis Tanamedrove organizacia-meqanizacia-

avtomatizaciaSi da mSeneblobis menejmentis sakiTxebze 

originaluri saxelmZRvanelo ar mogvepoveba, xolo 

saqarTveloSi mSeneblobis bumi ki yoveldRiurad 

Zlierdeba, (dReisaTvis saqarTveloSi oficialurad 

funqcionirebs 300-ze meti samSeneblo organizacia), 

cxadia, rom qarTul enaze saxelmZRvanelos gamocema 

uTuod saSuri saqmea. xazgasmiT aRvniSnavT, rom mSene-

blobis meqanizacia da avtomatizacia mniSvnelovani da 

ganmsazRvreli qvedargia mSeneblobisa. winamdebare 

wignis didi moculobis gamo, avtorebma mizanSe-

wonilad miviCnieT mSeneblobis meqanizaciis (amwev-

satransporto manqanebi) da avtomatizaciis calke 

wignebad gamocema, romelSic SesaZleblobis far-

glebSi warmodgenilia mSeneblobaSi gamoyenebuli 

ZiriTadi amwevi manqanebi _ sawevelebi, kabelamweebi, 

koSkura amweebi, liftebi da sxva. masalis praqtikulad 

gamoyenebis mizniT amoxsnilia konkretuli amocanebi 

samSeneblo praqtikidan, agreTve ganxilulia samSene-

blo procesebis avtomatizaciis ZiriTadi principebi, 
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gamzomi da avtomaturi mowyobilobebis sistemaTa 

ZiriTadi elementebi, eleqtroamZravis avtomatizacia 

da avtomaturi regulireba. ramdenadaa miRweuli av-

torebis mier dasaxuli mizani, mkiTxveli gansjis. 

aqve SevniSnavT, rom naSromi wvrili, muqi SriftiT 

warmodgenilia met-naklebad mniSvnelovani istoriuli 

xasiaTis da sxv. masala, romlis gacnobac mkiTxvelis 

survilzea damokidebuli. 

avtorebi varaudoben, rom naSromi dazRveuli ar 

aris SesaZlebeli xarvezebisagan. yvela SeniSvna da 

survili, gamoTqmuli misi gaumjobesebis mizniT, avto-

rebis mier didi madlierebiT iqneba miRebuli da ga-

Tvaliswinebuli maT Semdgom profesiul saqmianobaSi. 

 
 

 

teq. mec. doqtori, prof. joni biWiaSvili 
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samSeneblo warmoebis      
organizaciis da dagegmvis     

safuZvlebi 
!

qjswfmj!Ubwj!

mSeneblobis organizaciis da  
dagegmvis ZiriTadi debulebebi 
 

$1. mSeneblobis ganviTarebis ZiriTadi eta-
pebis analizi yofil sabWoTa kavSirSi 
 

mSeneblobis ganviTarebis ZiriTadi etapebis kriti-

kuli analizi sasargebloa saxelmwifo samSeneblo 

politikis strategiul da taqtikur amocanebis obieq-

turad da efeqturad gansazRvrisaTvis damoukidebel 

da suverenul saqarTveloSi. 

yofil sabWoTa kavSirSi mSeneblobis ganviTareba Sei-

Zleba daiyos Semdeg etapebad: omiswina periodi, didi sama-

mulo omis wlebi da omisSemdgomi periodi. 

omiswina periodSi (1941 wlis ivlisamde), sabWoTa kavSir-

Si ganxorcielda grandiozuli samSeneblo programa, ramac 

uzrunvelyo saxalxo meurneobis yvela dargis gegmazomieri 

ganviTareba da qveynis Tavdacvisunarianobis gaZliereba. 

didi samamulo omis wlebSi (1941-1945) Sesrulda udidesi 

moculobis samuSaoebi qveynis aRmosavleT raionebSi mrewve-

lobis gadabazirebasTan da axali obieqtebis mSeneblobasTan 

dakavSirebiT. 1941-1944 wlebSi aigo 2250 axali da aRdga 8000-

mde samrewvelo sawarmo. es SesaZlebeli gaxda sawarmoo ba-

zebiT da maRalmwarmoebluri teqnikiT aRWurvili msxvili 

samSeneblo organizaciebis SeqmniT. 

omisSemdgom periodSi kapitaluri mSeneblobis mTavari amo-

cana iyo saxalxo meurneobis aRdgena da Semdgomi ganviTareba. 

omisSemdgomi xuTwliani gegma (1946-1950 ww.) Sesrulda 

22%-is gadaWarbebiT. amoqmedda 7000 msxvili samrewvelo sa- 
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warmo, qalaqebSi da dasaxlebebSi aSenda da aRdgenil iqna 

sacxovrebeli saxlebi 102,8 mil. kv.m. saerTo farTobiT, xo-

lo sofel adgilebSi – 3,8 milion saxlze meti. 

mesame xuTwliani gegma (951-1955 ww.) iTvaliswinebda sa-

xalxo meurneobis Semdgom aRmavlobas da xalxis cxovrebis 

materialuri da kulturuli donis amaRlebas. am mizniT me-

xuTe xuTwledSi saxelmwifo kapitaluri mSeneblobis mo-

culoba meoTxe xuTwledTan SedarebiT gaizarda 90%-iT. 

meeqvse xuTwliani gegmis (1956-1960 ww.) Sesrulebam uz-

runvelyo qveynis ekonomikis mZlavri aRmavloba, rac miR-

weul iqna mSeneblobis Semdgomi industrializaciis, saqar-

xno wesiT damzadebuli asawyobi konstruqciebis farTod 

gamoyenebis, samSeneblo samuSaoebis kompleqsuri meqaniza-

ciis danergvis, organizaciis gaumjobesebisa da Sromis dana-

xarjebis Semcirebis safuZvelze. 

kapitaluri mSeneblobis zrdis udidesi tempi SesaZle-

beli gaxda Svidwliani gegmis (1959-1965 ww.) realizaciis ba-

zaze. kapdabandeba SvidwledSi gaizarda 200%-iT. am periodSi 

sabWoTa kavSirma pirveli adgili daikava msoflioSi cemen-

tis, asawyobi rkinabetonis, minis da sxvaTa warmoebis mocu-

lobis mixedviT. 

merve xuTwledSi (1965-1970 ww.) kapdabandebam Seadgina 

303,2 miliardi man., moijaradre samSeneblo organizaciebis 

ZiriTadi sawarmoo fondebi gaizarda 83%-iT. 

saxalxo meurneobis ganviTarebis mecxre xuTwliani geg-

ma (1970-1975 ww.) xasiaTdeba kapdabandebis efeqturobis Sem-

dgomi amaRlebiT. mecxre xuTwledSi kapitaluri dabandebe-

bis moculoba saxalxo meurneobis yvela dargSi Seadgenda 

500 miliard maneTs, ramac uzrunvelyo ZiriTadi sawarmoo 

fondebis gazrda 1,5-jer. maTma Rirebulebam 1975 w. bolo-

saTvis gadaaWarba 800 miliard maneTs. nacionaluri Semosa-

vali gaizarda 28%-iT, romlis absoluturma matebam Seadgina 

76 miliardi maneTi. Sromis nayofiereba mSeneblobaSi amaRl-

da 29%-iT. mrewvelobaSi amoqmedda 2000-mde msxvili sawarmo, 

aSenda sacxovrebeli saxlebi 544 milioni kvadratuli metri 

saerTo farTobiT. sabinao pirobebi gaiumjobesa 56 milionma 

kacma. 

meaTe xuTwledi (1976-1980 ww.) gaTvaliswinebuli iyo, ro-

gorc xarisxisa da efeqturobis Semdgomi amaRlebis xuTwledi. 

dasaxuli iyo cxovrebis materialuri da kulturuli donis 

amaRleba sazogadoebrivi warmoebis dinamiuri da proporciuli 

ganviTarebis, efeqturobis amaRlebis, samecniero-teqnikuri pro-
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gresis daCqarebis, saxalxo meurneobis yvela rgolSi muSaobis 

xarisxis ganuxreli gaumjobesebis safuZvelze. 

meaTe xuTwledSi daigegma kapdabandebis gazrda 24-26%-

iT, ramac Seadgina 630 miliardi maneTi. kapitaluri mSeneb-

lobis winaSe dasaxuli amocanebis warmatebiT gadasawyvetad 

gaTvaliswinebuli iyo Sromis nayofierebis gazrda 29-32%-iT. 

am grandiozuli programis SesrulebisaTvis aucilebeli iyo 

kapdabandebebis, materialuri da SromiTi resursebis Semdgo-

mi koncentracia, industrializaciis donis amaRleba, mSeneb-

lobis dagegmvisa da organizaciis gaumjobeseba, magram eko-

nomikis dagegmvasa da marTvaSi daSvebulma Secdomebma gamo-

iwvia me-10 xuTwledis gegmebis Seusrulebloba, sagegmo dis-

ciplinis darRveva, Sromis nayofierebisa da warmoebis efeq-

turobis amaRlebis SesaZleblobebisa da rezervebis aradama-

kmayofilebeli gamoyeneba, energiis, saTbobisa da masalebis 

ekonomiisaTvis susti muSaoba. aRniSnulis gamo 1976-1980 

wlebSi mrewvelobis produqcia gaizarda mxolod 33%-iT; 

aSenda 1200 msxvili sawarmo;  mosaxleobis 20%-ma gaiumjo-

besa sacxovrebeli pirobebi. 1980 w. qalaqis mosaxleobis 80% 

keTilmowyobil izolirebul binebSi cxovrobda. 

rogorc cnobilia, meTerTmete xuTwledSi (1981-1985 ww.) 

Semcirda Sromisunariani mosaxleobis zrda, ramac ganapi-

roba nacionaluri Semosavlis 85-90%-is zrdis uzrunvelyo-

fis aucilebloba Sromis nayofierebis amaRlebis xarjze. 

meTerTmete xuTwledSi gaTvaliswinebuli iyo cementis war-

moebis gazrda weliwadSi 140-142 mil. t-mde, eleqtroener-

giisa – 1550-1600 miliard kilovat saaTamde, Savi liTonebis 

naglinis warmoeba – 117-120 mil. t-mde da a.S. gaTvaliswine-

buli iyo rkinigzis moZraobis gaxsna mTlianad baikal-

amuris magistralze; cimbiris, Soreuli aRmosavleTis da 

samxreT tajikeTis teritoriul-sawarmoo kompleqsebis bu-

nebriv simdidreTa aTviseba da sxv. daSvebulma Secdomebma 

da negatiurma movlenebma gamoiwvia meTerTmete xuTwledis 

gegmebis Seusrulebloba. 

meTormete xuTwledSi (1986-1990 ww.) warmioebis rekons-

truqciisa da teqnikuri gadaiaraRebisaTvis gaTvaliswinebu-

li iqna 200 miliardi maneTis gamoyofa. ekonomikuri politi-

kis centrSi dayenebuli iqna produqciis teqnikuri donisa 

da xarisxis amaRlebis amocana. am mizniT unda Seqmniliyo 

marTvis mTliani, efeqturi da moqnili sistema, industriaSi 

– ZiriTadad or rgoliani, gafarTovebuliyo sawarmoTa da-

moukidebloba, farTod danergiliyo Sromis organizaciisa 
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da stimulirebis koleqtiuri formebi, sameurneo ijara. me-

Tormete xuTwledSi daigegma xeliT Sromis wilis mkveTrad 

Semcireba, kerZod _ 2000 wlisaTvis sawarmoo sferoSi 15-20%-

mde. 

nax.1.1. mocemulia kapitaluri dabandebebis cvlileba 

1918-1990 wlebis mixedviT miliard maneTobiT. suraTi namdvi-

lad STambeWdavia da miT ufro did sinanuls iwvevs gancdi-

li kraxi. 

aqve SevniSnavT, rom saxalxo meurneobis sabazro 

ekonomikaze gadasvla gamarTlebulad SeiZleba CaiT-

valos, mxolod saxelmwifos mZlavri maregulirebeli 

politikis gatarebiT, rac samwuxarod jerjerobiT ar 

SeimCneva. 
   

 

 

$2. mSeneblobis industrializacia 

mSeneblobis ganviTarebis ZiriTad mimarTulebas 

yovelTvis warmoadgenda misi industrializacia. mSe-

neblobis industrializacia gulisxmobs samSeneblo 

warmoebis gardaqmnas  Senoba-nagebobebis saqarxno we-

siT damzadebuli maRali sizustis asawyobi konstruq-

ciebisagan (unificirebuli detalebi, konstruqciebi, 

blokebi, kvanZebi) montaJis meqanizirebul nakadur pro-

cesad.  

industrializacia mWidrod aris dakavSirebuli 

tipur proeqtirebasTan, romelsac gadamwyveti mniSvne-

loba aqvs mSeneblobis xarisxis amaRlebis, xangrZlivo-

bis, Sromatevadobisa da Rirebulebis SemcirebisaTvis. 

mSeneblobis industrializacia mniSvnelovanwilad  

aris ganpirobebuli materialur-teqnikuri bazis gan-

viTarebiT, pirvel rigSi – asawyobi rkinabetonis kon-

struqciebisa da detalebis damamzadebeli sawarmoebiT, 

romlebic warmoadgenen industriuli mSeneblobis sa-

fuZvels. mSeneblobis industrializaciis mniSvnelovan 
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elementebs warmoadgenen: samSeneblo-samontaJo samuSao-

Ta meqanizacia da avtomatizacia; konstruqciebis awyo-

badoba; unificirebuli detalebis, konstruqciebis, 

blokebis warmoeba saqarxno mzadyofnis maRali xaris-

xiT; mSeneblobis nakaduri meTodebi; fuladi, materia-

luri da SromiTi resursebis koncentracia; samSe-

neblo-samontaJo samuSaoTa Tanabari, mTeli wlis gan-

mavlobaSi Sesruleba. 

SevniSnavT, rom sacxovrebeli binaTmSenebloba damou-

kidebel saqarTveloSi dReisaTvis intensiurad xorciel-

deba, amasTan erTi kv.m TeTri karkasis Rirebuleba saSua-

lod 500 dolars aRemateba. es ki imaze metyvelebs, rom 

Tanamedrove binaTmSenebloba saqarTvelos mosaxleobis 

umravlesobaze ar aris gaTvaliswinebuli, rodesac erTi 

momuSavis saSualo Tviuri xelfasi 50 dolars ar aRema-

teba. aRniSnulidan gamomdinare, Znelia gadaWarbebiT iqnas 

Sefasebuli mSeneblobis ganuxreli industrializaciis 

aucilebloba, rogorc erTaderTi realuri gza mosa-

xleobis keTildReobis amaRlebisa. 

  

1. samSeneblo-samontaJo samuSaoTa meqanizacia da avto-

matizacia.  

arCeven nawilobriv da kompleqsur meqanizacias. na-

wilobrivi meqanizaciis dros manqanebis saSualebiT 

sruldeba samSeneblo warmoebis calkeuli procesebi, 

kompleqsuri meqanizaciis dros ki – samSeneblo manqa-

nebis kompleqtiT* teqnologiurad urTierTdakavSire-

buli procesebi. kompleqsuri meqanizaciis dros xeliT 

Sroma gamoricxulia. 

kompleqsuri meqanizaciis umaRles safexurs war-

moadgens sawarmoo procesebis avtomatizacia da kom-

pleqsuri avtomatizacia. aRniSnulis Sesaxeb dawvrile-

biT ixileT avtoris wignSi _ “mSeneblobis meqanizacia 

da avtomatizacia”. 

                            
* samSeneblo manqanebis kompleqti Sedgeba teqnologiuri sqemiT 

gansazRvruli wamyvani da damxmare manqanebisagan. 
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2. Senobebisa da nagebobebis konstruqciebis awyobadoba. 

Senobebisa da nagebobebis awyobadobis xarisxi, 

konstruqciebis, detalebis da mowyobilobis gamsxvile-

ba warmoadgens mSeneblobis industrializaciis mniSv-

nelovan maCvenebels. 

Senobebisa da nagebobebis dayofis dros msxvil   

asawyob elementebad (kvanZebi, blokebi da sxva kons-

truqciebi) saWiroa gaTvaliswinebul iqnes samontaJo 

manqanis tviTramweobis maqsimalurad gamoyeneba, ris-

Tvisac sxvaoba mZime da msubuqi samontaJo elementebis 

masebs Soris SeZlebisdagvarad minimaluri unda iyos. 

samSeneblo moednebze rekomendebulia gamsxvildes is 

didgabaritiani konstruqciebi, romelTa centralize-

buli wesiT miReba mSeneblobaze gamsxvilebuli saxiT 

SeuZlebelia teqnikuri da satransporto sirTuleebis  

gamo. 

naxevarfabrikatebis warmoeba samSeneblo moednebze 

minimumamde unda iyos dayvanili. maTi damzadeba unda 

ganxorcieldes centralizebuli wesiT samrewvelo sa-

warmoebSi. mSeneblobaze miewodeba Semdegi naxevar-

fabrikatebi: sasaqonlo betonis narevi da duRabi; as-

falt-betonis narevi; dafraqciebuli RorRi da xreSi; 

Tbosaizolacio masalebi; armatura (armokarkasebi, ar-

mobadeebi), Casatanebeli nawilebi da yalibebis farebi 

monoliTuri rkinabetonis nagebobebisa da konstruq-

ciebisaTvis, sagozavebi, zeTis, webovani da sxva saxis 

saRebavebis mza Semadgenlobebi da a.S.  

 

3. unificirebuli detalebis, konstruqciebis, blokebis 

warmoeba saqarxno mzadyofnis maRali xarisxiT.  

mSeneblobis materialur-teqnikuri bazis Sedgeni-

lobaSi Sedis Semdegi sawarmoebi da parkebi: asawyobi 

rkinabetonis, silikat-betonis, xis, liTonis nakeTo-

bebisa da konstruqciebis gamosaSvebi; duRabis, beto-

nisa da asfalt-betonis narevebis damamzadebeli; sa-

montaJo da specializebuli samSeneblo organizaciebi-

saTvis kvanZebisa da namzadebis damamzadebeli sawar-

mo-saxelosnoebi; samSeneblo manqanebisa da satrans-
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porto saSualebebis parki; samSeneblo manqanebisa da 

satransporto saSualebebis saremonto sawarmoebi; sa-

sawyobo meurneoba da sxv. 

mSeneblobis materialur-teqnikuri bazis sawar-

moebisa da meurneobebis Semadgenlobisa da simZlavris 

SerCeva, maTi racionaluri ganlageba, warmoebs mSeneb-

lobis materialur-teqnikuri bazis teqnikur-ekonomi-

kuri dasabuTebis safuZvelze, romelic muSavdeba moq-

medi instruqciebisa da samSeneblo masalebis mrewve-

lobis ganviTarebis erTiani gegmis Sesabamisad. 

 

4. mSeneblobis nakaduri meTodebi.  

sabinao mSeneblobaSi nakaduri meTodebi gamoiye-

neba kvartlebis, sacxovrebeli masivebis, mikroraione-

bis, dasaxlebebis ganaSenianebisaTvis; samrewvelo  mSe-

neblobaSi – nagebobebis kompleqsis, qarxnebisa da 

fabrikebis mSeneblobisaTvis. nakaduri meTodi xels 

uwyobs mSeneblobaze mowinave teqnologiisa da orga-

nizaciis danergvas. igi xasiaTdeba muSaTa mudmivi Se-

madgenlobiT da Sromis sagnebis ganuwyveteli, Tanaba-

ri gadaadgilebiT, rogorc mSenebare obieqtis SigniT, 

aseve erTi obieqtidan meoreze. nakaduri meTodi saSua-

lebas iZleva calkeuli samSeneblo procesebi maqsima-

lurad SeuTavsdes droSi santeqnikuri da teqnolo-

giuri mowyobilobebis montaJis samuSaoebs. 

 

5. fuladi, materialuri da SromiTi resursebis kon-

centracia.  

uwyveti da ritmuli samSeneblo warmoebis dagegm-

vis dros aucilebelia gaviTvaliswinoT fuladi, mate-

rialuri da SromiTi resursebis koncentracia gasaSveb 

obieqtebsa da maT kompleqsebze; samSeneblo, samontaJo 

da specialur samuSaoTa SeTavseba droSi da sxv. re-

sursebis koncentracia uzrunvelyofs sawarmoo sim-

Zlavreebis moqmedebaSi daCqarebiT Seyvanas da kapita-

luri dabandebebis efeqturad gamoyenebas. 

gasaSvebi kompleqsis obieqtebis asagebi samSeneblo, 

samontaJo da specialur samuSaoTa warmoebis vadebi, 
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cvlebis ricxvi dRe-RameSi, samuSaoTa moculoba, Tan-

mimdevroba, SeTavsebis xarisxi dadgindeba mSeneblobis 

organizaciisa da samuSaoTa warmoebis proeqtebSi. 

 

6. samSeneblo-samontaJo samuSaoTa Tanabari da mTeli 

wlis ganmavlobaSi Sesruleba.  

samSeneblo teqnikis Tanamedrove miRwevebi da in-

dustriuli meTodebis ganviTareba iZleva samSeneblo 

procesebis warmoebis saSualebas mTeli wlis ganmav-

lobaSi, tempis Seuneleblad. am mizniT, samuSaoebi, ro-

melTa Sesrulebac zamTris pirobebSi iwvevs mSeneb-

lobis mniSvnelovan garTulebas da gaZvirebas (moednis 

moSandakeba, Senobis garemopirkeTeba, saxuravis samuSa-

oebi da sxv.), unda daigegmos upiratesad zafxuli-

saTvis da a.S. 

samuSaoebis Tanabari ganawileba mTeli wlis gan-

mavlobaSi Sesasruleblad qmnis pirobebs samSeneblo-

samontaJo organizaciebis ritmuli muSaobisaTvis. rit-

muli muSaoba uzrunvelyofs mSenebeli muSebis srul 

datvirTvas, samSeneblo manqanebisa da mowyobilobebis 

racionalur gamoyenebas, mSeneblobis TviTRirebule-

bisa da vadebis Semcirebas. 

samSeneblo warmoebis ritmulobis uzrunvelyofis 

mizniT, gardamavali obieqtebis samuSao gegmebSi gaTva-

liswinebul unda iqnes WarbnakeTi momavali wlisaTvis. 

WarbnakeTi ganisazRvreba samuSaoTa moculobiT, rome-

lic unda Sesruldes dasagegmavi wlis bolos garda-

maval obieqtebze. 

samSeneblo warmoebis mecnieruli organizaciis, mi-

si ritmulobisa da uwyvetobis ganmsazRvrel pirobas 

warmoadgens mSeneblobis xangrZlivobisa da Warbnake-

Tis gegmuri normativebis sistemebis Seqmna, romelic 

uzrunvelyofs kapdabandebaTa dasabuTebul koncen-

tracias, samuSaoTa moculobebisa da resursebis swor 

dagegmvas periodebis mixedviT, daumTavrebeli mSeneb-

lobis normalizacias da obieqtebis moqmedebaSi Seyva-

nis daCqarebas. 
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$3. mecnierul-teqnikuri progresi mSeneblobaSi 

mecnierul-teqnikuri progresi da warmoebis srul-

yofili organizaciis danergva warmoadgens mniSvne-

lovan pirobebs Sromis nayofierebis amaRlebis, mSe-

neblobis Rirebulebisa da xangrZlivobis Semcirebi-

saTvis, saxalxo meurneobis materialur-teqnikuri ba-

zis SeqmnisaTvis. 

mSeneblobaSi mecnierul-teqnikuri progresis mTava-

ri mimarTulebebia: 

1) mSeneblobis industrializacia, e.i. mSeneblobaSi 

msxvili manqanuri warmoebis Tanamedrove meTodebis da-

nergva. 

industrialuri mSeneblobis ZiriTadi elementebia: 

a) samSeneblo-samontaJo samuSaoTa kompleqsuri me-

qanizacia da avtomatizacia; 

b) saqarxno pirobebSi damzaedebuli unificirebuli 

konstruqciebisa da detalebis maqsimaluri awyobadoba; 

g) mSeneblobis nakaduri meTodebi. 

2) Senoba-nagebobebis axali, progresuli tipebis, 

sawarmoebisa da kompleqsebis proeqtebis damuSaveba da 

danergva. 

3) axali, efeqturi masalebis, konstruqciebisa da 

detalebis damuSaveba da danergva mSeneblobaSi, Seno-

bebis masis Semcireba. 

4) mSeneblobaSi teqnologiis, organizaciisa da 

marTvis srulyofa. 

sacxovrebeli – samoqalaqo, samrewvelo da sxva 

obieqtebis, agreTve maTi kompleqsebis mSeneblobis xan-

grZlivoba ganisazRvreba warmoebebis, Senobebis, nage-

bobebis mSeneblobis xangrZlivobis normebiT. samSeneb-

lo warmoebis teqnologiisa da organizaciis ganviTa-

rebasTan dakavSirebiT mSeneblobis xangrZlivobis nor-

mebi periodulad gadaisinjeba maTi Semcirebis mizniT. 

mSeneblobis xangrZlivobis normebiT dgindeba sa-

warmoTa mSeneblobis xangrZlivoba, maT Soris mosam-

zadebeli periodis, mowyobilobis dasamontaJeblad 

gadacemis dawyeba-damTavrebis, mowyobilobis montaJis 

dawyeba-damTavrebis vadebi; samSeneblo-samontaJo samu-
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SaoTa Rirebulebisa da kapitaluri dabandebebis ga-

nawileba procentobiT obieqtebis saxarjTaRricxvo 

Rirebulebidan mSeneblobis wlebis mixedviT. 

 

 

$4. maTematikuri meTodebis da egm-is gamoyene-
ba mSeneblobis organizaciis, dagegmvis da 
menejmentis amocanebis gadasawyvetad 
 

mSeneblobis organizaciis, dagegmvis da menejmentis 

amocanebis gadaWris dros saWiro xdeba optimaluri 

gadawyvetis povna, e.i. iseTi gadawyvetisa, romelic uz-

runvelyofs optimalurobis SerCeuli kriteriumis 

eqstremalur (minimalur an maqsimalur) mniSvnelobas; 

magaliTad, dayvanili xarjebis minimums mocemuli 

moculobis samSeneblo-samontaJo samuSaoTa Sesru-

lebis dros. 

mSeneblobis organizaciis, dagegmvisa da menejmentis 

amocanebi, romelTa amoxsna xorcieldeba gamomTvleli 

teqnikis Tanamedrove saSualebebiT, SeiZleba gaerTiandes 

or ZiriTad jgufad: 

1. amocanebi organizaciis, dagegmvisa da optimaluri 

gadawyvetis povnisaTvis; 

2. amocanebi informaciis damuSavebisa da warmoebis 

operatiuli dagegmvisaTvis. 

pirveli jgufis amocanebi eqstremaluria da amoixs-

neba xazovani programirebis meTodebiT, eleqtronul-

gamomTvleli manqanebis gamoyenebiT. 

meore jgufs miekuTvneba calkeuli obieqtebisa da 

sawarmoTa mSeneblobis grafikebis Sedgena; perspeqtiu-

li da mimdinare operatiuli gegmebis kontroli; mate-

rialuri, SromiTi da fuladi resursebis angariSi, mSe-

neblobebis materialur-teqnikuri uzrunvelyofa da sxv. 

dasaxuli amocanebis gadasawyvetad damuSavebulia 

maTematikuri modelebi, algoriTmebi da programebi. 

sistemis maTematikuri modelis cnebaSi igulisxmeba 

gamosaxuleba, romlis elementebis raodenobrivi far-

dobebi da urTierTdamokidebulebebi Seesabameba rea-

lur sistemas. 
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algoriTmis cnebaSi igulisxmeba sqema, romelic 

gansazRvravs maTematikuri operaciebis rigsa da saxes, 

romelTa Sesrulebac aucilebelia amocanis amoxsnis 

mosaZebnad. 

algoriTmizebuli amocanis amosaxsnelad dgeba 

programa eleqtronul-gamomTvleli manqanisaTvis. 

eqsperimentuli SemowmebiT dadginda, rom damuSave-

buli algoriTmebisa da programebis gamoyeneba uzrun-

velyofs samSeneblo-samontaJo samuSaoTa moculobebis 

Sesrulebis gazrdas 8-11%-iT da maTi TviTRirebulebis 

Semcirebas 1-1,5%-iT. 

Tanamedrove ekonomikur-maTematikuri meTodebisa da 

teqnikuri saSualebebis ganviTareba iZleva marTvis av-

tomatizebuli sistemebis gamoyenebaze samSeneblo war-

moebis gadayvanis saSualebas, rac uzrunvelyofs ma-

sobrivi informaciis
∗
 maRalxarisxovan damuSavebas da 

organizaciis sawarmoo-sameurneo saqmianobis ZiriTadi 

amocanebis efeqtur gadawyvetas, samSeneblo warmoebis 

efeqturobis amaRlebas. dawvrilebiTYaRniSnulis Sesa-

xeb ixileT avtoris wignSi _ “mSeneblobis meqanizacia 

da avtomatizacia”. 

 
 

$5. samecniero-kvleviTi muSaoba mSeneblobis 
organizaciis, dagegmvisa da menejmentis 
xaziT 
yofil sabWoTa kavSirSi mSeneblobis organizaciis, 

dagegmvis, ekonomikisa da marTvis dargSi samecniero-

kvleviT muSaobas eweodnen mTeli rigi organizaciebi.  

samecniero-kvleviTi da saproeqto organizacia “gipro-

orgstroi” (igi Seiqmna XX saukunis 30-iani wlebis dasawyis-

Si. aq damuSavda nakaduri mSeneblobis Teoria); “cniiomtp” 

(mSeneblobis teqnikuri daxmarebis, organizaciisa da meqaniza-

ciis centraluri samecniero-kvleviTi instituti); “cniipiass” 

(mSeneblobaSi avtomatizebuli sistemebis centraluri sa-

                            
∗  weliwadSi 2-2,5 mil. maneTis sawarmoo programis mqone samSeneblo 

sammarTvelos kvalificiuri xelmZRvanelobisaTvis, yovelTviuri 

informaciis raodenoba aRemateba 1,5 milion cnobas. 
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mecniero-kvleviTi da saproeqto instituti); kievSi mu-

Saobda“niisp” (ukrainis saxmSenis samSeneblo warmoebis sa-

mecniero-kvleviTi instituti); moskovSi – “niious” (v.v. kui-

biSevis saxelobis moskovis sainJinro-samSeneblo institut-

Tan arsebuli mSeneblobis organizaciisa da marTvis samec-

niero-kvleviTi instituti); “niies” (mSeneblobis ekonomikis 

samecniero-kvleviTi instituti) da sxv. 

dasaxelebuli institutebi  muSaobdnen Semdeg 

problemebze: mSeneblobis marTvis organizaciuli for-

mebis srulyofa, samSeneblo organizaciebis raciona-

luri ganviTareba da ganlageba; mSeneblobis marTvis 

avtomatizebuli sistemebis srulyofa; mSeneblobis 

marTvis racionaluri sqemebis damuSaveba da danergva 

marTvis or da samrgolur sistemaze gadasvliT, Zire-

uli samSeneblo organizaciebis gamsxvileba da mSe-

neblobis specializaciis donis amaRleba; mSeneblobis 

dagegmvis, organizaciis da marTvis srulyofa qseluri 

grafikebis, ekonomikur-maTematikuri meTodebisa da   

eleqtronul-gamomTvleli teqnikis gamoyenebis safuZ-

velze; dispetCerizaciisa da kavSiris efeqturi saSua-

lebebis danergva; mSeneblobis organizaciul-teqnikuri 

momzadebis donis amaRleba; nakaduri meTodebis far-

Tod danergva da mSeneblobis ritmulobis amaRleba; 

Sromis mecnieruli organizacia; kompleqsuri meqaniza-

ciisa da avtomatizaciis ganviTareba. 

mTavarmoskovmSenSi egm-is gamoyenebiT muSavdeboda 

tipuri samontaJo-satransporto grafikebi. kievis sain-

Jinro-samSeneblo institutsa da “niisp”-Si – samanqano 

programebi ciklogramebis saangariSod, estoneTis sax-

mSenis mSeneblobis samecniero-kvleviT institutSi av-

tomatizebuli iyo qseluri modelebis Sedgena. lenin-

gradis sainJinro-samSeneblo institutSi gamoTvliTi 

teqnika gamoiyeneboda matriculi modelebis saanga-

riSod da optimizaciisaTvis. 

calkeul suverenul saxelmwifoebad sabWoTa kavSi-

ris daSlis Semdeg, nawili dasaxelebuli samecniero-

kvleviTi institutebisa gauqmebuli an gaerTianebuli 

iqna sxva organizaciebTan, gansxvavebuli struqturuli  
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erTeulis saxiT. dainteresebuli mkiTxveli saWiroebis 

SemTxvevaSi SesZlebs misTvis saintereso informaciis 

moZiebas moyvanili monacemebis safuZvelze. 

 

 

$6. mSeneblobis organizaciis, dagegmvisa da 
marTvis mecnierebis ganviTarebis etapebi 

 

Sromis mecnieruli organizaciis danergvam safuZ-

veli Cauyara mSeneblobis organizaciis, dagegmvisa da 

marTvis mecnierebis ganviTarebas. amerikelma mkvleva-

rebma _ teilorma, hantma da sxvebma, me-19 saukunis 80-

ian wlebidan me-20 saukunis 20-ian wlebamde daamuSaves 

rigi Teoriebi da praqtikuli meTodikebi Sromis mecni-

eruli organizaciis dargSi, samuSaoTa Sesrulebis  

yvelaze efeqturi meTodebis dadgenis procesSi. 

evropaSi mSeneblobis organizaciisa da marTvis 

Teoriis ganviTarebaSi didi roli Seasrula frangi 

anri faiolis ideebma, romelic man Camoayaliba 1916 

wels gamocemul SromaSi “organizacia”, da cnobilia, 

rogorc “marTvis procesebis skola”. marTvis procese-

bis skolis Teoriis Tanaxmad, mTavari yuradReba eTmo-

boda warmoebis dagegmvas, organizacias, kadrebis Ser-

Cevas, kontrols, koordinirebas, administrirebas, 

marTvis procesebis aRweras. 

revoluciamdel ruseTSi Sromis mecnieruli orga-

nizacia da marTva, faqtiurad ar arsebobda. 

1918 wlidan ruseTSi didi mniSvneloba mieniWa 

“marTvis procesebis skolis” ideebs da sasargeblod 

iqna miCneuli socialistur warmoebaSi warmoebis orga-

nizaciis kapitalisturi sistemis mecnieruli miRwe-

vebis gamoyeneba. 

ruseTSi Sromis mecnieruli organizaciisa da marT-

vis Seswavla-damuSaveba didi warmatebiT warimarTa XX 

saukunis 20-iani wlebidan da 30-iani wlebis dasawyisSi. 

mSeneblobis organizaciis, rogorc mecnierebis, 

ganviTarebaSi didi wvlili miuZRviT profesorebs: m.v. 

vavilovs, e.i. vareniks, a.v. baranovskis, m.s. budnikovs, 

n.n. luknickis, a.i. neroveckis, n.i. pentovskis, b.s. uxovs, 
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a.k. Sreibers, i.p. sitniks, i. d. Sengelias, g.a. ninuas, v.i. 

ribalskis da sxv. 

mSeneblobis organizaciis ganviTarebaSi didi ro-

li Seasrula qveynis mowinave mSeneblobebma, saproeqto 

da samecniero-kvleviTma organizaciebma. 

 

 

$7. mSeneblobis organizaciis, dagegmvisa da mene-
jmentis kursis amocanebi da kursis kavSiri 
momijnave disciplinebTan 
 

kursis mizania – samSeneblo warmoebis xelmZRvaneli 

SeaiaraRos garkveuli codniT mSeneblobis organizaciis, 

dagegmvisa da menejmentis dargSi. amasTan, igi unda flob-

des ZiriTad ekonomikur da teqnikur wesebs warmoebaze 

zemoqmedebisaTvis, romelTa daxmarebiTac SeZlebs war-

moebis xelmZRvanelobas zRvruli ekonomiurobiT da ra-

cionalurobiT. 

warmoebis xelmZRvaneli inJiner-mSenebeli kargad 

unda flobdes Sromis saSualebebs, icnobdes samSeneb-

lo warmoebaSi gamoyenebul mowinave teqnikas, SeeZlos 

daproeqteba da teqnikis gamoyenebis meTodebis organi-

zeba, rac aamaRlebs teqnikis efeqturobas. 

mSeneblobis organizaciis, dagegmvisa da marTvis 

kursSi Seiswavleba samSeneblo-samontaJo organizaciis 

(samSeneblo warmoebis) saqmianoba, samuSaoTa organi-

zacia da warmoeba calkeul mSeneblobebze. kursis amo-

canaa dargis specialistTa SeiaraReba iseTi meTodi-

kiT, romlis gamoyenebiTac isini SeZleben mSeneblobis 

procesSi aRZruli sawarmoo sakiTxebis gadawyvetas, sa-

xelmwifo gegmis davalebebis SesrulebisaTvis optima-

luri gadawyvetilebebis miRebas. amrigad, aRniSnul 

kursSi ganixileba mSeneblobis saerTo ekonomikur gegma-

zomierebaTa gamoyeneba samSeneblo da samontaJo organi-

zaciebis konkretul sawarmoo da sameurneo saqmianobaSi. 

Tanamedrove etapze mSenebloba warmoadgens rTul 

dinamikur sistemas da samSeneblo warmoebis yvela ele-

mentis zusti urTierTqmedebis uzrunvelyofa SesaZle-
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belia mSeneblobis organizaciis, dagegmvis da marTvis 

mecnieruli sistemisa da meTodikis gamoyenebis pirobebSi.  

qveynis saxalxo meurneobis ganviTarebas, rogorc 

zemoT iyo naTqvami, ganapirobebs Semdegi amocanebis 

ganxorcieleba: mecnierul-teqnikuri progresis tempe-

bis daCqareba; warmoebisa da Sromis organizaciis Ta-

namedrove meTodebis danergva; marTvis avtomatizebuli 

sistemebisa da gamoTvliTi centrebis efeqturobis   

amaRleba da Semdgomi ganviTarebis uzrunvelyofa; 

(dawvrilebiTYaRniSnulis Sesaxeb ixileT avtoris 

wignSi _ “mSeneblobis meqanizacia da avtomatizacia”). 

kapitalur mSeneblobaSi saorganizacio struqturis 

srulyofa; samSeneblo organizaciebis saqmianobis Se-

faseba damTavrebuli obieqtebisa da gasaSvebi kompleq-

sebis mixedviT; sawarmoTa da obieqtTa mSeneblobis va-

debis Semcirebis uzrunvelyofa; kapdabandebebisa da 

materialuri resursebis koncentracia; mSeneblobis 

industrializaciis donis, samSeneblo konstruqciebisa 

da detalebis saqarxno mzadyofnis xarisxis amaRleba, 

saxlTsaSenebeli da sasoflo samSeneblo kombinatebis, 

agreTve Semsubuqebuli samSeneblo konstruqciebisa da 

nakeTobebis damamzadebeli sawarmoebis Semdgomi ganvi-

Tareba; samSeneblo samuSaoTa saijaro wesiT warmoebis 

ganviTareba da srulyofa; Sromis nayofierebis amaR-

lebisa da produqciis TviTRirebulebis Semcirebis 

gzebis Zieba, saxalxo meurneobis marTvis meqanizmis 

srulyofa, sakadro politikis xarisxobrivad maRal 

doneze ayvana da a.S. 

mSeneblobis organizaciis dagegmvisa da menejmen-

tis kursi teqnologiur erTianobaSia iseT discipli-

nebTan, rogoricaa: “samSeneblo manqanebi”, “samSeneblo 

warmoebis teqnologia”, „mSeneblobis ekonomika“, „samSe-

neblo procesebis avtomatizacia“, “mSeneblobis marT-

vis avtomatizebuli sistemebi”, „mSeneblobis menejmenti“. 

mSeneblobis organizaciis, dagegmvisa da marTvis 

kursi mWidrod aris dakavSirebuli arqetiqturul-sam-

Seneblo konstruqciebis gaangariSebis disciplinebTan, 
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agreTve samSeneblo masalebis, konstruqciebisa da nake-

Tobebis Sesaswavl kursebTan. 

inJiner-mSenebelma unda icodes, rom mSeneblobaSi 

Senobebisa da nagebobebis daproeqtebis, kalendaruli 

dagegmvis, teqnologiis, samSeneblo warmoebis meqa-

nizaciisa da organizaciis, optimaluri, yvelaze ekono-

miuri gadawyvetis sakiTxebi mWidrod aris erTmaneTTan 

dakavSirebuli.!
!
!
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daproeqtebis da Ziebis organizacia. 
mSeneblobis organizaciul-teqnikuri 

momzadeba 
 

$1. samSeneblo warmoebis organizaciis 
daproeqtebis ZiriTadi principebi 
 

samSeneblo warmoebis organizaciis daproeqtebis 

safuZvels warmoadgens erTiani saxelmZRvanelo princi-

pebi, romlebic gamomdinareobs mTavrobis gadawyveti-

lebebidan mSeneblobis, mecnierul-teqnikuri progresis, 

mSeneblobis mowinave meTodebisa da ekonomikis moT-

xovnilebaTa sakiTxebTan dakavSirebiT. 

mSeneblobis organizaciis ZiriTad principebs mie-

kuTvneba: 

a) warmoebis industriuli meTodebis, ZiriTadi da 

damxmare procesebis kompleqsuri meqanizaciis da avto-

matizaciis gamoyeneba;  

b)Sromis mecnieruli organizacia (HOT); 
g) samSeneblo-samontaJo samuSaoTa maRali xarisxis 

uzrunvelyofa; 

d) muSaTa Sromis saTanado dacvis uzrunvelyofa; 

e) Sromis maRali mwarmoeblurobisa da sxva teqnikur-

ekonomikuri maCveneblebis materialuri da moraluri sti-

mulireba; 

v) samSeneblo warmoebis uwyvetoba warmoebis Ziri-

Tadi saSualebebis mTlianad da Tanabrad gamoyene-

bisas; 

z) resursebis koncentracia gasaSveb obieqtze; 

T) warmoebis nakaduri meTodebis gamoyeneba da sam-

Seneblo, specialuri da samontaJo procesebis SeTavse-

ba; 

i) warmoebis marTvis mecnieruli organizacia egm-

isa da Tanamedrove orgteqnikis gamoyenebiT; 

k) warmoebis specializacia; 
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l) warmoebis drouli organizaciul-teqnikuri momzade-

bis Catareba; 

m) warmoebis ZiriTad da damxmare saSualebaTa mo-

biluroba. 

mSeneblobis organizaciisa da samuSaoTa warmoebis 

proeqtebis damuSavebis dros maqsimalurad unda gavi-

TvaliswinoT zemoCamoTvlili principebi. 

 

 

$2. daproeqtebis stadiuroba, dokumentaciis 
Sedgeniloba TiToeul stadiaze 
 

mSeneblobis daproeqteba iyofa perspeqtiul da 

mimdinare daproeqtebad. perspeqtiuli daproeqteba gu-

lisxmobs perspeqtiuli gegmebiT gaTvaliswinebuli, 

gansakuTrebiT mniSvnelovani obieqtebis mSeneblobis 

individualuri proeqtebis damuSavebas, xolo mimdinare 

– saproeqto da saxarjTaRricxvo dokumentebis da-

muSavebas dasagegmav wels mSeneblobisaTvis gaTvalis-

winebuli obieqtebis, agreTve Senobebisa da nagebo-

bebisaTvis, romelTa mSeneblobac grZeldeba. 

mSeneblobis daproeqtebis saxeebi da stadiebi gain-

sazRvreba saTanado instruqciebiT. daproeqtebis sta-

dia dadgindeba Sesabamisi saministroebisa da uwyebebis, 

gamgeobebis, organizaciebisa da warmoebebis mier. 

samrewvelo, sacxovrebeli da sazogadoebrivi Seno-

ba-nagebobebis proeqtebis damuSaveba upiratesad xor-

cieldeba or stadiad: Tavdapirvelad muSavdeba sapro-

eqto mocemuloba, xolo misi ganxilvisa da damtkice-

bis Semdeg – muSa-naxazebi. 

dadgenilebis – “saproeqto, saxarjTaRricxvo saqmis 

gaumjobesebis Sesaxeb” – Tanaxmad, warmoebis, Senobebisa 

da nagebobebis daproeqteba SeiZleba ganxorcieldes or 

stadiad – teqnikuri proeqti da muSa-naxazebi, an erT sta-

diad – teqnikuri muSa-proeqti (teqnikuri proeqti SeTav-

sebuli muSa-naxazebiT). erT stadiad daproeqteba gamoiye-

neba calkeuli obieqtebisaTvis, romelTa mSeneblobac 

gaTvaliswinebulia tipuri proeqtebisa da gansakuTrebiT 

ekonomiuri individualuri proeqtebis gamoyenebis safu-
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Zvelze. sawarmo-nagebobaTa da sxva msxvili Tu teqnikurad 

rTuli obieqtebis individualuri proeqtebi muSavdeba or 

stadiad. or stadiad daproeqteba gamoiyeneba agreTve war-

moebis axali, auTvisebeli teqnologiis gamoyenebis da 

mSeneblobis gansakuTrebiT rTul pirobebSi warmoebis 

SemTxvevaSi. 

sawarmos, Senobisa da nagebobis teqnikur muSa-

proeqtSi gadawyvetili unda iyos Semdegi ZiriTadi sa-

kiTxebi: warmoebis uzrunvelyofa gamosavali nedleuliT, 

masalebiT, energiiT, wyliT da sxva resursebiT; nedleu-

lisa da mza produqciis satransporto nakadebis sqemebi; 

warmoebis teqnologiuri procesebi, romlebic uzrunvel-

yofen Sromis did nayofierebas; warmoebis organizacia da 

ekonomika; marTvis avtomatizebuli sistemebis gamoyeneba; 

warmoebis uzrunvelyofa kadrebiT; mSeneblobisaTvis ga-

Tvaliswinebuli miwis nakveTis racionaluri gamoyeneba 

da generaluri gegmis optimaluri variantis SerCeva; Seno-

ba-nagebobebis moculobiT-gegmuri, arqiteqturuli da 

konstruqciuli gadawyvetebi; mSeneblobaze da sawarmoeb-

Si momuSaveTa sacxovrebeli da sayofacxovrebo pirobebis 

uzrunvelyofa; mSeneblobis organizacia da misi ganxor-

cieleba normatiul vadebSi; wyalsatevebis, niadagis, Ca-

mdinare wylebisa da samrewvelo narCenebiT daWuWyianebi-

sagan dacva; atmosferuli haeris dacva; mSeneblobis sa-

xarjTaRricxvo Rirebuleba; teqnikur-ekonomikuri maCve-

neblebi, Sromis nayofierebis, produqciis TviTRirebu-

lebis, warmoebis rentabelobis, misi meqanizaciis, avto-

matizaciisa da energoaRWurvilobis donis, kapitaluri 

dabandebebis ekonomikuri efeqturobis da sxvaTa CaTvliT; 

sawarmoebeli produqciis xarisxi, saxalxo meurneobaSi 

misi progresulobisa da efeqturobis Sefaseba; sawarmos, 

gasaSvebi kompleqsis rigis saproeqto simZlavreTa aTvi-

seba moqmedi normebis Sesabamisad. 

sawarmos, Senobis, nagebobis teqnikuri muSa-proeq-

ti, rogorc wesi, Sedgeba ganmartebiTi baraTisa da 

Semdegi ganyofilebebisagan: teqnikur-ekonomikuri nawi-

li; generaluri gegma, transporti da gare miwebis re-

kultivacia; teqnologiuri nawili, energoresursebiT 



 31 

uzrunvelyofa da garemos dacva; Sromis organizacia 

da warmoebis, sawarmos marTvis sistemebi; samSeneblo 

nawili; mSeneblobis organizacia; saproeqto simZlav-

reebis aTvisebisaTvis momzadebis organizacia da sa-

proeqto simZlavreebis aTviseba normatiul vadebSi; sa-

xarjTaRricxvo nawili; sacxovrebeli-samoqalaqo mSe-

nebloba; proeqtis pasporti. 

teqnikuri muSa-proeqtis damtkicebis paralelurad 

muSavdeba sawarmoebis, Senobebisa da nagebobebis indi-

vidualuri daniSnulebis muSa-naxazebi, mSeneblobis 

pirveli wlis samuSaoTa moculobis Sesabamisad. teqni-

kurad ararTuli sawarmoebis, Senobebisa da nagebobe-

bis daproeqtebisas ki muSa-naxazebi unda damuSavdes 

mSeneblobis mTlian moculobaze. 

sawarmoebis, Senobebis, nagebobebis teqnikuri proeq-

ti, ZiriTadi sakiTxebis gadawyvetisa da Sedgenilobis 

mixedviT, analogiuria teqnikuri muSa-proeqtisa. masSi 

damatebiT ganixileba da zustdeba teqnikur-ekonomikur 

dasabuTebaSi miRebuli gadawyvetebi warmoebis teqno-

logiis, nedleulis moTxovnebis, teqnikur-ekonomikuri 

maCveneblebis, mTliani mSeneblobis Rirebulebis da 

sxva sakiTxebis irgvliv. 

muSa-naxazebi muSavdeba teqnikuri proeqtis damtki-

cebis Semdeg. muSa-naxazebis mixedviT sruldeba samSe-

neblo-samontaJo samuSaoebi. 

samrewvelo sawarmoTa mSeneblobisaTvis muSa-naxa-

zebis SedgenilobaSi Sedis Semdegi saproeqto masale-

bi: generaluri gegmis naxazebi vertikaluri moSandake-

biT; miwisqveSa meurneobis qselebis, satransporto 

gzebis da sxva komunikaciebis, gamwvanebis da terito-

riis keTilmowyobis CvenebiT; adgilobriv pirobebTan 

tipuri da ganmeorebiTi proeqtebis mibmebi, KM markis 

liTonis konstruqciebi; saZirkvlebis konstruqciebi, 

aratipuri mzidi da SemomzRudavi konstruqciebi; Sro-

mis dacvisa da usafrTxoebis teqnikis aratipuri mowyo-

bilobebis naxazebi; gegmebi da Wrilebi maTze teqno-

logiuri, satransporto, energetikuli da sxva mowyobi-

lobaTa CvenebiT; gamoyenebuli standartebi, normalebi, 
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tipuri konstruqciebis, kvanZebis da detalebis naxaze-

bi da a.S. mSeneblobisaTvis aucilebeli masalebis, kon-

struqciebis da naxevarfabrikatebis uwyisebi. agreTve, 

sawarmoo simZlavris erTeulze ZiriTadi konstruqcie-

bis, liTonis naglinis, milebis, cementis da xis masa-

lebis xvedriTi xarjebis uwyisebi Sedgenili specialu-

ri instruqciis Sesabamisad. 
sawarmoebis, Senobebisa da nagebobebis teqnikuri 

muSa (teqnikuri) proeqtebi da naxazebi, damuSavebuli 

moqmedi normebisa da wesebis Sesabamisad, ar saWiroeben 

SeTanxmebas saxelmwifo zedamxedvelobis organoebTan. 

krebsiTi xarjTaRricxva, Sedgenili teqnikuri muSa-

proeqtis mixedviT, daskvnisaTvis waredgineba damkveTs, 

xolo mSeneblobis organizaciis proeqti – moijaradre 

saministros SesaTanxmeblad, romelic valdebulia Tavisi 

SeniSvnebi warmoadginos 45 dRis ganmavlobaSi aRniSnuli 

masalebis miRebis dRidan. 

saobieqto xarjTaRricxvebis SeTanxmeba moijarad-

re saministroebTan warmoebs am obieqtebis mSeneblobis 

dawyebis win. 

xarjTaRricxvis SeTanxmeba warmoebs proeqtis dam-

kveTis mier saproeqto organizaciis monawileobiT, 

romlebic valdebulni arian moijare organizaciis 

moTxovnis SemTxvevaSi warmoadginon samuSaoebis mocu-

lobebisa da Rirebulebebis damadasturebeli aucile-

beli dokumentebi. damkveTsa da generalur moijare sam-

Seneblo-samontaJo organizacias Soris xarjTaRric-

xvis SeTanxmebis procesSi warmoqmnili uTanxmoebani 

wydeba erTi Tvis ganmavlobaSi damkveTi da moijare sa-

ministroebis (uwyebebis) xelmZRvanelebis doneze. sami-

nistroebis SeuTanxmeblobis SemTxvevaSi sakiTxi gani-

xileba da gadawydeba mTavrobis doneze. 

teqnikur muSa (teqnikur) proeqtebs, mSeneblobis  

3mil. maneTi da meti saxarjTaRricxvo RirebulebiT, am-

tkicebs dadgenili wesiT qveynis ministrTa sabWo, aseve 

metad msxvili sawarmoebisa da nagebobebis proeqtebs. 

proeqtebs mSeneblobebisaTvis, romelTa saxarjT-

aRricxvo Rirebuleba 2 mil. maneTamdea, amtkiceben da-
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dgenili wesiT saministroebi da uwyebebi, agreTve mi-

nistrTa sabWo. 

dasamtkiceblad wardgenili proeqtebi da xarjTaR-

ricxvebi gadian saxelmwifo eqspertizas maTi xarisxisa 

da teqnikur-ekonomikuri maCveneblebis gaumjobesebis 

mizniT. eqspertizas axorcieleben is organizaciebi, 

romlebic amtkiceben teqnikur muSa (teqnikur) proeq-

tebs. tipuri proeqtebi mtkicdeba mTavrobis mier. 

mSeneblobis procesSi adre damtkicebuli proeqte-

bisa da xarjTaRricxvebis gadamtkiceba gamonaklis Sem-

TxvevebSi dasaSvebia saxelmwifo organoebis nebarTviT. 

xarjTaRricxvebi, Sedgenili (orstadiani daproeq-

tebis dros) muSa-naxazebis mixedviT, ar mtkicdeba. mSe-

neblobis saerTo Rirebuleba, gansazRvruli dazus-

tebuli xarjTaRricxviT, ar unda aRematebodes mSeneb-

lobis Rirebulebas, romelic damtkicebuli proeqtis 

safuZvelze iyo dadgenili. 

 

 

$3. mSeneblobis organizaciisa da samuSaoTa 
warmoebis proeqtebi, maTi daniSnuleba, 
Sedgeniloba da Sinaarsi 
 

organizebulobisa da teqnologiuri disciplinis 

amaRlebisaken, mSeneblobis Semdgomi industrializa-

ciisa, maRalxarisxovani obieqtebis dadgenil vadebSi 

amoqmedebisaken aris mimarTuli СНиП 3.01.01-85 “samSe-

neblo warmoebis organizacia”, romelic moqmedebaSi  

iqna Seyvanili 1986 wlis 1 ianvridan. СНиП-Si mniSvne-
lovani adgili aqvs daTmobili samSeneblo warmoebis 

momzadebis sakiTxebs. normatiul moTxovnebs micemuli 

aqvs sistemuri xasiaTi, maT ricxvSi _ samSeneblo-

samontaJo samuSaoebis gegmazomier gaSlas da moce-

muli obieqtis mSeneblobis yvela monawilis urTierT-

SeTanxmebul saqmianobas. 

dokumentis normatiuli moTxovnebi vrceldeba yve-

la kapitalur mSeneblobaze, samSeneblo obieqtebis 

specifikisagan damoukideblad. normetiuli moTxovnebi 
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CarTulia mop-is (ПОС) da swp-is (ППР) SemadgenlobaSi 

da SinaarsSi, maT Soris kompleqtur-blokuri, kvanZuri 

da mSeneblobis sxva efeqturi meTodebis gamoyenebis 

sakiTxebTan dakavSirebiT. akrZalulia samSeneblo-

samontaJo samuSaoebis warmoeba mSeneblobis organiza-

ciisa da samuSaoTa warmoebis damtkicebuli proeqtebis 

gareSe. dauSvebelia am dokumentebis moTxovnebidan ga-

daxveva im organizaciebTan SeuTanxmeblad, romlebmac 

daamuSaves da daamtkices isini. 

СНиП 3.01.01-85 amoqmedebiT moqmedeba Sewyvita СНиП 
III-1-76-ma “samSeneblo warmoebis organizacia”, mSeneb-

lobis organizaciisa da samuSaoTa warmoebis proeqte-

bis damuSavebis instruqciam (СН 47-74) da samSeneblo 

warmoebis operatiul-dispetCeruli marTvis organiza-

ciis instruqciam (СН 370-78). samuSaoTa warmoebis pro-

eqti muSavdeba samSeneblo-samontaJo organizaciis an 

masTan xelSekrulebis safuZvelze specializebuli 

qvedanayofis (orgteqmSenis, samecniero-sakvlevi insti-

tutis da sxv.) mier, mSeneblobis organizaciis proeq-

tis (mop) safuZvelze muSa-naxazebis mixedviT. samuSao-

Ta warmoebis proeqti (swp) warmoadgens saxel-

mZRvanelo dokuments samSeneblo warmoebis operatiu-

li dagegmvis, kontrolisa da aRricxvisaTvis. 

mop da swp emyarebian normatiuli dokumentebis 

moTxovnebis dacvas, mowinave gamocdilebas, samSeneblo 

mecnierebisa da teqnikis uaxles miRwevebs, iTvaliswi-

neben saerTo-samSeneblo, samontaJo da specialur sa-

muSaoTa SeTavsebis aucileblobas maTi Sesrulebis 

meTodebTan dakavSirebiT. 

mop-sa da swp-Si saWiroa gaTvaliswinebul iqnes 

mxolod iseTi teqnikuri da organizaciuli gadaw-

yvetebi, romlebic uzrunvelyofen dadgenili gegmebisa 

da davalebebis Sesrulebas Sromis nayofierebis, meqa-

nizaciis donis amaRlebis, Sromatevadobis da samSe-

neblo-samontaJo samuSaoTa TviTRirebulebis Semci-

rebis saqmeSi. amisaTvis saWiroa: kadrebisa da ZiriTadi 

materialur-teqnikuri resursebis koncentracia gasaS-

veb obieqtebze, samSeneblo warmoebis uwyvetoba da na-
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kaduroba; samuSaoebis kompleqsuri meqanizacia, sadis-

petCero kavSiris srulyofili teqnikuri saSualebebis 

gamoyeneba, samSeneblo warmoebis marTvis avtomatize-

buli sistemebis danergva da sxva organizaciul-

teqnikuri RonisZiebebi. 

mop-isa da swp-is damuSavebis dros gaTvaliswine-

buli unda iyos mSeneblobis raionis bunebrivi klima-

turi Taviseburebebi da gansakuTrebuli pirobebi    

(udabnoebi, naxevrad udabnoebi, mTis raionebi da a.S.). 

1. mSeneblobis organizaciis proeqti (ПОС) Sedis teq-
nikuri an teqnikuri muSa-proeqtis SemadgenlobaSi. 

mSeneblobis organizaciis proeqtis Sedgenilobis 

gansazRvris dros gaiTvaliswineba mSeneblobis obieq-

tis sirTule, samSeneblo procesebis sxvadasxvagvaro-

ba, mSeneblobaSi monawile moijare da qvemoijare or-

ganizaciebis raodenoba. Zalian rTuli obieqtebisaTvis 

maTi ricxvi ramdenime aTeuls Seadgens. 

mop-is Sedgena xdeba Semdegi sawyisi masalebis sa-

fuZvelze: mocemuloba daproeqtebaze, teqnikur-ekono-

mikuri dasabuTeba, teqnikuri gadawyvetebi miRebuli 

teqnikuri an teqnikuri muSa-proeqtis sxva nawilebSi, 

sainJinro-samSeneblo Ziebis monacemebi, mSeneblobis di-

reqtiuli vadebi, dokumentebi sxvadasxva organizacieb-

Tan sakiTxebis (mosamzadebel samuSaoebTan dakavSire-

biT – tyis gakafva, mcxovrebTa gadabinaveba, mSeneblo-

bis uzrunvelyofa konstruqciebiT, detalebiT, wyliT, 

eleqtroenergiiT, orTqliT, adgilobrivi muSaTa kad-

rebiT, sacxovrebeli da kulturul-sayofacxovrebo 

saTavsebiT da a.S.) SeTanxmebis Sesaxeb. 

mop muSavdeba teqnikuri proeqtis samSeneblo nawi-

lis paralelurad moculobiT-sagegmo da konstruq-

ciuli gadawyvetebis SeTanawyobisaTvis samSeneblo 

warmoebis organizaciisa da teqnologiis moTxovnebTan. 

mop-s adgens saproeqto organizacia, romelic amu-

Savebs teqnikur proeqts an specializebuli saproeqto 

organizacia saTanado xelSekrulebis safuZvelze. 

damTavrebuli proeqti uTanxmdeba generalur moi-

jare samSeneblo-samontaJo organizacias. 
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mSeneblobis organizaciis proeqtis SedgenilobaSi 

Sedis Semdegi masalebi: a) mSeneblobis kalendaruli 

gegma; b) samSeneblo generaluri gegma (aucilebel Sem-

TxvevaSi damatebiT dgeba agreTve situaciuri gegmac); 

g) ganmartebiTi baraTi. 

a) mSeneblobis kalendarul gegmaze naCvenebi unda 

iyos calkeuli obieqtebis an obieqtebis jgufebis 

(gasaSvebi kompleqsis) mSeneblobis Tanmimdevroba da 

vadebi. kalendarul gegmaze gamosaxulia agreTve, mo-

samzadebeli periodis xangrZlivoba, kapdabandebebisa 

da samSeneblo samontaJo samuSaoTa moculobebis gana-

wileba. amasTan, gaTvaliswinebulia materialur-teqni-

kuri da SromiTi resursebis koncentracia gasaSvebi 

kompleqsebis obieqtebze da Senoba-nagebobebis Tanabari 

gadacema saeqspluataciod. 

gansakuTrebiT rTuli obieqtebis SemTxvevaSi dgeba 

kompleqsuri gamsxvilebuli qseluri grafiki, romel-

Sic ganisazRvreba daproeqtebisa da mSeneblobis Ziri-

Tadi etapebis xangrZlivoba, agreTve, teqnologiuri 

mowyobilobis miwodebis vadebi. 

kalendarul gegmas erTvis samuSaoTa moculobebis 

uwyisi, samSeneblo konstruqciebis, detalebis, naxevar-

fabrikatebis, masalebis da mowyobilobis moTxovni-

lebis grafikebi Sedgenili specialuri formebis mi-

xedviT. 

b) samSeneblo generalur gegmaze warmodgenilia mud-

mivi da droebiTi nagebobebis, Senoba-mowyobilobebis (maT 

ricxvSi rkinigzisa da saavtomobilo gzebis, ZiriTadi ko-

munikaciebisa da sawyobebis, msxvili meqanizebuli danad-

garebis) ganlageba. amasTan, gamoyofilia obieqtebi, rom-

lebic unda aSendes mosamzadebel periodSi. 

aucileblobis SemTxvevaSi, samSeneblo gengegmis gar-

da, adgenen mSeneblobis raionis situaciur gegmas, mSeneb-

lobis materialur-teqnikuri bazis sawarmoTa, mSeneblebi-

saTvis sacxovrebeli da kulturul-sayofacxovrebo obi-

eqtebis, rkinigzis sadgurebis, kavSirgabmulobisa da 

eleqtrogadamcemi xazebis, gare satransporto gzebis da 

sxvaTa ganlagebis CvenebiT. 
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g) ganmartebiTi baraTi Seicavs: samuSaoTa warmo-

ebis miRebuli meTodebis teqnikur-ekonomikur gaanga-

riSebasa da dasabuTebas, moTxovnebs materialur-teqni-

kur resursebze, kadrebze da am moTxovnaTa dakmayofi-

lebis wyaroebs; nakadebis agebis ZiriTad debulebebs; 

mSeneblobisaTvis saWiro aucilebeli droebiTi nage-

bobebis, damxmare sawarmoebisa da meurneobebis CamoTv-

las;  ZiriTad teqnikur-ekonomikur maCveneblebs: Sromate-

vadobas, mSeneblobaze momuSave erTi muSis gamomuSavebas, 

ZiriTadi saxis samuSaoebze miRebul meqanizaciis dones, 

xvedriT danaxarjebs droebiT nagebobebze da sxv. 

ganmartebiT baraTSi mocemulia rekomendaciebi mSeneb-

lobis marTvis struqturis Sesaxeb, variantuli gadaw-

yvetis damuSavebisas teqnikur-ekonomikuri maCveneblebi 

TiToeuli variantisaTvis. 

mop martivi obieqtebisaTvis sruldeba Semdegi Se-

mcirebuli moculobiT:  

1. mSeneblobis kalendaruli gegma mosamzadebeli 

periodis samuSaoebis gamoyofiT; samSeneblo, samontaJo 

da specialuri samuSaoebis moculobebis, saWiro masa-

lebis da samSeneblo manqanebis uwyisebi; samSeneblo 

generaluri gegma; mokle ganmartebiTi baraTi. 

2. samuSaoTa warmoebis proeqti (ППР) muSavdeba gen-
eraluri moijaradre samSeneblo organizaciis, misi Se-

kveTiT orgteqmSenis an saproeqto organizaciis mier. 

saerTo-samSeneblo, samontaJo da specialuri samSe-

neblo samuSaoebis calkeul saxeebze swp muSavdeba 

samuSaoTa Semsrulebeli organizaciebis mier. 

samuSaoTa warmoebis proeqtebis damuSaveba war-

moebs mSeneblobaSi zednadebi xarjebis angariSze, sam-

Seneblo-samontaJo organizaciis, organizaciul-teqni-

kuri RonisZiebebis gegmis, samSeneblo warmoebis opera-

tiuli dagegmvis moqmedi sistemis, marTvisa da aRric-

xvis gaTvaliswinebiT muSa naxazebis, Senakrebi xarjT-

aRricxvis, mSeneblobis organizaciis proeqtis, kon-

struqciebisa da mowyobilobebis mowodebis rigisa da 

vadebis Sesaxeb cnobebis safuZvelze. 
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obieqtis mSeneblobis samuSaoTa warmoebis proeq-

tis SedgenilobaSi Sedis: 

a) samuSaoTa warmoebis kompleqsuri qseluri grafiki 

an kalendaruli gegma. kalendarul gegmas Tan erTvis 

obieqtze samSeneblo konstruqciebis, detalebis, naxevar-

fabrikatebis miRebis grafikebi, masalebi sakompleqtebeli 

uwyisebis danarTiT, obieqtis masStabiT samSeneblo man-

qanebsa da muSaTa kadrebze moTxovna.  

kompleqsuri qseluri grafikis saSualebiT vadgenT 

samSeneblo-samontaJo samuSaoTa Sesrulebis vadebsa da 

Tanmimdevrobas raionis bunebriv-klimaturi pirobebis, 

warmoebis intensifikaciis da sxvadasxva samSeneblo, 

samontaJo da specialuri samuSaoebis maqsimalurad 

SesaZlo SeTavsebis gaTvaliswinebiT. agreTve, cvlia-

nobis gazrdis aucileblobas im samuSaoTa Sesrulebi-

saTvis, romlebic ganapirobeben obieqtis saeqsplua-

taciod gadacemis vadebs. 

b) obieqtis samSeneblo generaluri gegma meqanize-

buli danadgarebis, amweebis, msxvilzomebiani samSeneb-

lo konstruqciebis gamsxvilebuli awyobis moednebis, 

teqnologiuri mowyobilobebis, saobieqto sawyobebis, 

satransporto gzebis, komunikaciebis da mSeneblobis 

saWiroebisaTvis aucilebeli sxva mowyobiloba-nagebo-

bebis dazustebuli ganlagebiT. 

g) teqnologiuri qartebi rTul samuSaoebze da im 

samuSaoebze, romlebic sruldeba axali meTodebiT, 

danarCen samuSaoebze – obieqtTan da mSeneblobis adgi-

lobriv pirobebTan mibmuli tipuri teqnologiuri 

qartebi an samuSaoTa warmoebis teqnologiuri sqemebi 

samuSaoTa Sesrulebis meTodebis aRweriT. 

specialuri teqnologiuri qartebi sruldeba samu-

SaoTa zamTris pirobebSi SesrulebisaTvis. gansakuT-

rebiT rTuli samuSaoebisaTvis teqnologiuri qartebis 

nacvlad  muSavdeba damoukidebeli swp samuSaoTa cal-

keul saxeebze. amasTan, yuradReba eqceva muSebis Sro-

mis dacvis moTxovnilebaTa Sesrulebas, garemos dac-

vas; gaiTvaliswineba RonisZiebebi sasoflo-sameurneo 

da sxva miwebis sawarmoo narCenebiT da Camdinare wyle-
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biT gaWuWyianebis sawinaaRmdegod, xmauris donis, vib-

raciis Sesamcireblad da sxv. 

d) samSeneblo-samontaJo samuSaoebis xarisxis Sefa-

sebisa da kontrolis dokumentacia: daSvebebi СНиП-is 
moTxovnebis Sesabamisad, daxurul samuSaoebze aqtebis 

CamoTvla, kontrolis Catarebis sqemebi da sxv. 

swp-iT unda iyos gaTvaliswinebuli RonisZiebebi 

brigaduli ijaris meTodiT samuSaoTa organizaci-

isaTvis sameurneo angariSis safuZvelze, romelic uz-

runvelyofs materialur-teqnikuri resursebis ekono-

miur xarjvas, samSeneblo-samontaJo samuSaoTa TviT-

Rirebulebis Semcirebas, mSeneblobis vadis Semcirebas 

da misi xarisxis amaRlebas. 

miRebuli gadawyvetebis yvela dasabuTeba, aucile-

beli angariSebi da teqnikur-ekonomikuri maCveneblebi, 

mocemuli unda iyos samuSaoTa warmoebis proeqtis gan-

martebiT baraTSi. 

ZiriTadi teqnikur-ekonomikuri maCveneblebia: mSe-

neblobis xangrZlivoba; specializaciis done; asawyobi 

konstruqciebis gamoyenebis xarisxi; ZiriTadi samSe-

neblo-samontaJo samuSaoebis meqanizaciis done; Sroma-

tevadoba kac-dReebSi, Senobis an nagebobis 1 m
3
-ze, sa-

cxovrebeli an sawarmoo farTobis 1 kv.m-ze; saSualo-

dRiuri gamomuSaveba; asawyobi rkinabetonis gamoyenebis 
moculoba. asawyobi rkinabetonis gamoyenebis moculoba 

samSeneblo-samontaJo samuSaoebis saxarjTaRricxvo Ri-

rebulebis 1 milion maneTze, maT Soris winaswardaZa-

buli rkinabetonisa da liTonis konstruqciebisa. 

obieqtebisaTvis, romelTa mSeneblobis xangrZlivoba 

aRemateba erT wels, samuSaoTa warmoebis kalendaruli 

gegma meore da momdevno wlebisaTvis zustdeba yovel-

wliurad damkveTis monawileobiT mSeneblobis damtki-

cebuli gegmebis Sesabamisad. teqnikurad ararTuli 

obieqtebis mSeneblobis dros samuSaoTa warmoebis pro-

eqtebis Sedgeniloba SeiZleba ganisazRvros mxolod 

samuSaoTa warmoebis kalendaruli gegmiT, samSeneblo 

gengegmiTa da mokle ganmartebiTi baraTiT. masobrivi 

mSeneblobis obieqtebisaTvis ki dgeba samuSaoTa warmo-
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ebis tipuri proeqtebi, romlebsac amuSaveben saproeqto 

organizaciebi. 

samuSaoTa warmoebis proeqtebi mtkicdeba moijare or-

ganizaciis mTavari inJinris mier, ris Semdegac isini gada-

ecema mSeneblobas, obieqtze samuSaoTa dawyebamde ori 

TviT adre mainc. 

samuSaoTa warmoebis proeqtSi miRebuli gadawyve-

tebidan yoveli gadaxveva unda dafiqsirdes samuSaoTa 

JurnalSi, romelic warmoadgens pirvelad sawarmoo 

dokuments.  

mSeneblobis organizaciisa da samuSaoTa warmoebis 

proeqtebSi miRebuli saproeqto gadawyvetebis optimi-

zacia mizanSewonilia ganxorcieldes ekonomikur-maTe-

matikuri meTodebis da gamoTvliTi teqnikis saSua-

lebebis gamoyenebiT. optimalurobis kriteriumad miiRe-

ba mSeneblobis dadgenili vadebisa da sxva teqnikur-

ekonomikuri maCveneblebis miRweva. 

 
 
$4. mSeneblobis organizaciisa da samuSaoTa 

warmoebis proeqtebSi miRebuli sapro-
eqto gadawyvetebis ekonomikuri Sefaseba 
 

daproeqtebis erT-erT ZiriTad debulebas warmoadgens 

variantuli daproeqteba. yoveli axali variantis Sefaseba 

warmoebs misi adre damuSavebul variantTan Sedarebis sa-

fuZvelze. 

saproeqto gadawyvetebis (mSeneblobis organizaci-

isa da samuSaoTa warmoebis proeqtebSi miRebuli) vari-

antis ekonomikuri efeqturoba dayvanili xarjebis 

mixedviT ganisazRvreba formuliT:  

                   min,=+ ii KEC n                 (2.1) 

sadac Ci aris samSeneblo-samontaJo samuSaoTa TviT-

Rirebuleba Ki-uri variantisaTvis; Ki – kapitaluri daban-

debebi ZiriTad sawarmoo fondebSi da samSeneblo or-

ganizaciis sabrunav saxsrebSi i-uri variantisaTvis; En = 

0,12 – mSeneblobaSi kapitaluri dabandebebis efeqtianobis 

normatiuli koeficienti. 
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Tu kapdabandebebi Sesadarebeli variantebis mixed-

viT xorcieldeba sxvadasxva dros, xolo mimdinare 

xarjebi droSi cvalebadia, am SemTxvevaSi variantebis 

Sedareba SesaZlebelia t wlis Semdeg gaRebuli xarje-

bis dayvaniT mimdinare (sawyis) momentTan; angariSi war-

moebs ramdenadme Secvlili formuliT: 

    ∑∑
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,            (2.2) 

sadac Пi aris dayvanili xarjebi i-uri variantis mixed-
viT; Ti – obieqtis mSeneblobis xangrZlivoba i-uri 
variantisaTvis; Ct – samSeneblo-samontaJo samuSaoTa 

TviTRirebuleba mSeneblobis - t wlisaTvis; Kt – kapita-

luri dabandebebis sidide ZiriTad sawarmoo fondebSi 

da mSenebeli organizaciis sabrunavi materialuri 

saxsrebis saSualowliuri sidide daumTavrebeli mSe-

neblobis CaTvliT, rac t weliwads xorcieldeba; 

tE )1(
1

nd+
momavali wlebis xarjebis mSeneblobis sabazi-

so wlis dasawyisTan dayvanis koeficienti (miiReba 

СНиП-is Tanaxmad); En.d. – normativi sxvadasxva dros ga-

Rebuli xarjebis dayvanisaTvis. 

Tu erTmaneTs vadarebT variantebs mSeneblobis 

sxvadasxva xangrZlivobiT, unda gaviTvaliswinoT zed-

nadebi xarjebis (Эz) pirobiT-mudmivi nawilis Semcire-

biT, sawarmoo obieqtis vadaze adre amoqmedebiT (Эa), 

daumTavrebeli mSeneblobis moculobis SemcirebiT da 

mSenebare organizaciis ZiriTadi sawarmoo fondebis 

(Эr) gamoTavisuflebiT miRweuli efeqtebi, romlebic 

gamoiTvleba formulebiT: 

                )1(
1

2

T
TH −=∋ z ;                   (2.3) 

                  )( 21 TTE −=∋ φna ;                 (2.4) 

                 )( 2211 TKTKE −=∋ nr ,              (2.5) 
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sadac H aris samSeneblo-samontaJo samuSaoebis TviT-

Rirebulebis SemadgenlobaSi pirobiT-mudmivi zedna-

debi xarjebi; T1 – obieqtis mSeneblobis normatiuli 

xangrZlivoba; T2 – obieqtis mSeneblobis xangrZlivoba 

miRebuli variantis mixedviT; Ф–vadaze adre amoqmede-

buli sawarmoo fondebis Rirebuleba; K1 da K2  – Ziri-

Tadi sawarmoo fondebisa da sabrunavi saxsrebis saSua-

lo sidideebi mSeneblobis periodze Sesadarebeli 

variantebis mixedviT, daumTavrebeli mSeneblobis CaT-

vliT, rac mSenebeli organizaciis balansSi aisaxeba  

            
n

KKK
K n

''
2

'
1

2,1
... +++

= ,               (2.6) 

sadac K1
’,  K2

’
, ..., Kn

’
aris kapdabandebebis zrdadi jamebi 

pirveli, me-2 da a.S. kalendaruli periodebis (kvar-

tlis an Tvis) bolos; n – mSeneblobis periodebis 

(kvartlebis an Tveebis) raodenoba. 

(2.2) formula warmoadgens dayvanili xarjebis 

Tavisebur models proeqtis ekonomikuri efeqturobis 

gansasazRvravad. modeli ar gamoxatavs mSeneblobis 

albaTobiT xasiaTs. igi ar iTvaliswinebs mTel rig 

danaxarjebs, magaliTad, saeqspluatacios da a.S. 

 

 

$5. sainJinro da teqnikur-ekonomikuri mimo-
kvlevis organizacia Senobebisa da nage-
bobebis daproeqtebis dros 
 

racionaluri teqnikuri gadawyvetebis miRebis miz-

niT, sruldeba mSeneblobis raionis da samSeneblo 

moednis adgilobrivi pirobebis Rrma da yovelmxriv 

Seswavla, specialuri sainJinro-samSeneblo mimo-

kvlevis safuZvelze, romelic pirobiT iyofa sainJinro 

(teqnikur) da teqnikur-ekonomikurad (ekonomikurad). 

sainJinro-samSeneblo mimokvlevis moculoba da 

xasiaTi ganisazRvreba samSeneblo normebisa da wesebis 

Sesabamisi Tavebis da sxva dokumentebis mixedviT. Ses-

rulebulma mimokvlevam unda mTlianad uzrunvelyos 

proeqtis yvela nawilis (teqnikur-ekonomikuri, teqno-
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logiuri, arqiteqturul-samSeneblo, satransporto, 

mSeneblobis organizaciis da samuSaoTa warmoebis da 

sxv.) damuSaveba. 

samimokvlevo samuSaoTa moculobebis damokidebuleba 

samSeneblo obieqtebis Rirebulebisadmi gamoisaxeba damo-

kidebulebiT: 

                                 И = 0,857+0,0015C,                                 (2.7) 
sadac И aris mimokvlevis samuSaoTa saxarjTaRricxvo 

Rirebuleba, aTas man.; С – asaSenebeli obieqtebis Rirebu-

leba, aTas man. 

danaxarjebi sainJinro-samSeneblo mimokvlevis sa-

warmoeblad saSualod, Qqveynis masStabiT, Seadgenen 

daaxloebiT mSeneblobis saerTo Rirebulebis 0,5%. 

sainJinro (teqnikuri) mimokvleva sruldeba wina-

saproeqto stadiaze, Semdeg teqnikuri proeqtisa da 

muSa naxazebis damuSavebis stadiebze. 

teqnikur-ekonomikuri (ekonomikuri) mimokvleva upi-

ratesad sruldeba winasaproeqto da teqnikuri proeq-

tis stadiebze. muSa-naxazebis stadiaze ekonomikuri mi-

mokvleva ar sruldeba. 

sainJinro mimokvlevas miekuTvneba: topografiuli, 

geologiuri, hidrogeologiuri da meteorologiuri. 

sainJinro mimokvlevis amocanas Seadgens mSeneb-

lobis raionSi samSeneblo moednis SesarCevad saWiro 

monacemebis miReba, samSeneblo moednis vertikaluri 

dagegmvis daproeqteba, saZirkvlebis CaRrmavebis donis 

da gruntis wylebTan brZolis meTodebis gansazRvra, 

samuSaoTa warmoebis racionaluri wesebis dadgena. 

a) topografiul-geodeziuri mimokvlevis mizania 

zusti warmodgenis miReba adgilmdebareobis xasiaTsa 

da reliefze, mSeneblobis raionSi sarkinigzo da sa-

avtomobilo gzebis ganlagebaze, rkinigzis sadgurebze 

da sxva. mimokvlevis masalebis safuZvelze dgeba rai-

onis rukebi da adgilmdebareobis topografiuli gegme-

bi reliefis sirTuleze damokidebulebiT masStabebSi: 

1:10000; 1:25000; 1:2000; 1:1000; 1:500 horizontalebSi Sesa-

bamisad 5 m; 10 m; 0,5-1 m, da koordinatuli badiT (kvad-

ratebis gverdebiT 100 an 200 m). amJamad topografiul-



 44 

geodeziuri mimokvlevis Sesasruleblad farTod gamo-

iyeneba kosmosuri Tanamgzavrebi. mimokvleva kosmosidan 

iafi jdeba aeromeTodebis gamoyenebasTan SedarebiT. 

b) geologiuri mimokvleva sruldeba ZiriTadad uSu-

alod samSeneblo moedanze. mimokvlevis mizania gruntebis 

fizikur-meqanikuri Tvisebebis da mzidunarianobis gansaz-

Rvra. gamokvlevebisaTvis iburReba WaburRilebi da ewyoba 

Surfebi. arCeven mcire siRrmis (10m-mde), saSualo (30m-mde) 

da Rrma (100m-mde) WaburRilebs. 

ukanasknel wlebSi geologiuri mimokvlevis Sesas-

ruleblad farTo gavrcelebas poulobs aerologiuri 

da geofizikuri meTodebi. 

geologiuri mimokvleva mTavrdeba sainJinro-geo-

logiuri rukebis SedgeniT, romelTac Tan erTvis geo-

logiuri Wrilebi (profilebi). 

saSualo sarTulianobis sacxovrebel-samoqalaqo mSe-

neblobisaTvis geologiuri Wrilebi sruldeba siRrmeze 

H = h+2b, sadac h aris saZirkvlis CaRrmaveba, b–saZirkvlis 

sigane, sidide 2b unda aRematebodes 2m-s. 
g) hidrogeologiuri Zieba warmoebs geologiur Zie-

basTan erTdroulad. Ziebis saSualebiT ganisazRvreba 

gruntis wylebis ganlagebis done, xasiaTi, donis rxeva, 

wyalSemcveli horizontis simZlavre, gruntis wylis 

xarisxi (agresiuloba, qimiuri Sedgeniloba da a.S.). 

d) meteorologiuri Ziebis mizania mSeneblobis rai-

onis klimaturi pirobebis (haeris tenianoba, tempera-

tura, qaris siCqare, naleqebis intensivoba, Cayinvis siR-

rme da sxv.) Seswavla. 

qarebis mimarTulebis, Zalisa da siCqaris Seswavla 

saWiroa SenobaTa konstruqciebis saangariSod, qaris 

wnevaze da moedanze asaSenebeli droebiTi Tu mudmivi 

Senobebis adgilmdebareobaTa sworad gansazRvrisaTvis. 

monacemebi haeris temperaturasa da tenianobaze sa-

Wiroa SenobaTa Sesaferisi konstruqciebis Tboteqniku-

ri angariSis, gaTbobis angariSisa da sawarmoo-samSe-

neblo sakiTxebis sworad gadawyvetisaTvis. igi xels 

uwyobs racionalurad gavanawiloT Sesasrulebeli sa-



 45 

muSaoebi wlis ganmavlobaSi, ganvsazRvroT zamTris sa-

muSaoTa Catarebis SesaZleblobani da sxv. 

niadagis Cayinvis SesaZlo siRrmis gamokvleva sa-

fuZvlad edeba Senobebisa da nagebobebis saZirkvlis 

siRrmis gansazRvras. igi, agreTve, saWiroa agebul Seno-

bebze eqspluataciis procesSi warmoqmnili zogierTi de-

formaciis mizezebis Seswavlisa da likvidaciisaTvis. 

saWiro monacemebi, romlebic axasiaTebs raionis 

klimatur pirobebs, mocemulia “ssrk klimatologiur 

cnobarSi”, zogierTi cnoba klimatur pirobebze moce-

mulia specialur rukebze, rogorc, magaliTad, ruka 

Tovlis fenis siRrmeze, romlis mixedviTac yofili 

kavSiris teritoria dayofilia xuT saangariSo rai-

onad. TiToeuli raionisaTvis konstruqciebis angari-

Sis dros Tovlis wona iReba saTanado normativebidan. 

aseve, atmosferuli naleqebis saSualowliuri sidide 

saTanado pirobiTi niSnebiT mocemulia specialur rukaze, 

romlis mixedviTac kaspiis zRvis sanapiroze, astraxanis 

maxloblad, es ricxvi 200 mm-iT ganisazRvreba, rostovis 

maxloblad mdebare raionebisaTvis – 450 mm, vitebskis 

maxloblad, dnepris sanapiroebze – 650 mm-ia da sxv. 

qaris mimarTulebas gansazRvraven rva rumbis far-

glebSi, romelTa mixedviTac meteorologiuri sadgurebi 

gvaZlevs TiToeuli rumbisaTvis qaris gameorebis pro-

cents Tveebze, wlebze da saSualos saangariSo wlisaT-

vis. calkeuli rumbisaTvis ganisazRvreba agreTve qaris 

saSualo siCqare, rac saSualebas gvaZlevs sanitaruli 

TvalsazrisiT sworad ganvsazRvroT sawarmoo da sa-

cxovrebeli Senobebis urTierTmdebareobani. qaris mi-

marTuleba xasiaTdeba saTanado rumbidan qarTa sqemis 

centrSi gamavali xaziT, xolo qaris gameorebis procenti 

an siCqare – am xazis sididiT. nax.2.1 mocemulia qarTa 

sqema. 
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nax.2.1 qarTa sqema 

qaris Zalis daxasiaTeba balebSi sxvadasxva siCqa-

ris dros mocemulia 2.1 cxrilSi. 

e) niadagis gamokvleva da geobotanikuri Zieba srul-

deba mSeneblobis raionisaTvis optimaluri mwvane narga-

vebis SesarCevad. 

v) sanitarul-higienur gamokvlevas, rogorc wesi, xel-

mZRvaneloben epidemiologiuri sadgurebi an sxva specia-

lizebuli organizaciebi saproeqto institutebTan xel-

Sekrulebebis safuZvelze. gamokvlevis mizania sawarmoo 

narCenebis garemoze moqmedebis dadgena da rekomendacie-

bis gamomuSaveba aucilebeli gamwmendi nagebobebis Se-

saqmnelad. 

teqnikur-ekonomikuri Ziebis saSualebiT vadgenT 

efeqtur wyaroebsa da wesebs mSeneblobis uzrunvel-

sayofad masalebiT, naxevarfabrikatebiT, konstruq-

ciebiT, energiiT, wyliT; mSeneblobis raionSi arse-

buli samSeneblo industriis, samSeneblo masalebis 

mrewvelobis sawarmoTa simZlavreebs, satransporto 

kavSirebs, wylisa da energomomaragebis wyaroebs da 

sxv. 
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qaris Zalis daxasiaTeba   cxrili 2.1 
 # 

rigze 

qaris kate-

goria 
gamosacnobi niSnebi 

Zala 

balebSi 
siCqare m/wm 

1 2 3 4 5 

1 

 

2 

 

3 

 

4 

 

5 
 

6 
 

7 

 

8 

 

9 

 

10 

 

11 

 

12 

 
 

13 

niavi 

 

wynari 

 

msubuqi 

 

susti 

 

sagrZnobi 
 

cocxali 
 

Zlieri 

 

magari 

 

Zlier  

magari 

grigali 

 

Zlieri 

grigali 

mkacri 

grigali 
 

qariSxali 

kvamli adis vertikalurad, 

foTlebi uZravia 

flugeris moZraoba jer kidev 

SeumCnevelia 

foTlebi Srialebs, flugeri iwy-

ebs moZraobas 

foTlebTan erTad irxeva wvrili 

totebic, frialebs msubuqi almebi 

dgeba mtveri 
 

irxeva wvriltaniani xeebi 
 

irxeva xis msxvili totebi. zuzu-

neben telegrafis mavTulebi 

irxeva xeebi, siarulis dros 

igrZnoba SesamCnevi winaaRmdegoba 

qari amsxvrevs wvril totebs da 

xmel Reroebs, aZnelebs moZraobas 

mcire ngrevebi, yris saxlebis sa-

xuravebidan kramits 

mniSvnelovani ngrevebi, xeebi iTx-

reba Zirianad 

didi ngrevebi 

 

0 

 

1 

 

2 

 

3 

 

4 
 

5 
 

6 

 

7 

 

8 

 

9 

 

10 

 

11 

 
 

12 

0-0,5 

 

0,6-1,7 

 

1,8-3,3 

 

3,4-5,2 

 

5,3-7,4 
 

7,5-9,8 
 

9,9-12,4 

 

12,5-15,2 

 

15,3-18,2 

 

18,3-21,5 

 

21,6-25,1 

 

25,2-29,0 

 
 

29-ze meti 
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Ziebis organizacia Sedis generaluri damproeqteb-

lis movaleobaSi, romlis nawilsac igi asrulebs saku-

Tari ZalebiT, xolo danarCenis Sesasruleblad, xel-

Sekrulebis safuZvelze, iwvevs sxva specializebul sa-

Ziebo organizacias. Ziebis samuSaoebi sruldeba meri-

ebis, qalaqis mTavari arqiteqtoris an specialuri or-

ganoebis nebarTviT, saZiebo partiebis, razmebis an bri-

gadebis mier or etapad: savele samuSaoebi da Seg-

rovili masalebis kameraluri damuSaveba. 

sainJinro da ekonomikuri mimokvlevis Sedegebi, 

sistematizebuli Sesabamisi ganyofilebebis mixedviT, 

formdeba ganmartebiTi baraTis saxiT, romelsac er-

Tvis topografiuli rukebi, gegmebi, geologiuri Wri-

lebi da sxva masalebi, romlebic aucilebelia ra-

ionisa da moednis ekonomikisa da bunebrivi pirobebis 

dasaxasiaTeblad. 

 
 
$6. mSeneblobis organizaciul-teqnikuri mo-

mzadeba 
1. organizaciul-teqnikuri momzadebis ganxorcielebis 

etapebi.  

organizaciul-teqnikuri momzadeba xorcieldeba 

ZiriTadad sam etapad. 

pirvel etapze sruldeba RonisZiebebi, romlebic 

aucilebelia momavali mSeneblobis finansuri, materia-

luri da teqnikuri uzrunvelyofisaTvis. pirveli 

etapis samuSaoTa xangrZlivoba zogierT SemTxvevaSi 

ganisazRvreba wlobiT da Tanazomvadia samSeneblo-

samontaJo samuSaoTa Sesrulebis xangrZlivobisa. 

meore etapze sruldeba aucilebeli Sidasamoedno 

samuSaoebi mTlianad samSeneblo moednis mosamza-

deblad ZiriTadi obieqtebis mSeneblobis dasawyebad. 

organizaciul-teqnikuri momzadebis meore etapis 

samuSaoTa xangrZlivoba tolia mSeneblobis mosamzade-

beli periodis xangrZlivobisa da ganisazRvreba mSeneb-

lobis xangrZlivobis normebiT. 
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mesame etapi moicavs Sidasamoedno mosamzadebel 

samuSaoebs, romelTa Sesrulebac aucilebelia TiTo-

euli konkretuli ZiriTadi obieqtis an gasaSvebi kom-

pleqsis mSeneblobis dasawyebad. 
 

2. samSeneblo moedanze samuSaoTa dawyebamde Sesa-

srulebeli organizaciuli RonisZiebebi. 

maT miekuTvneba: genmoijaradre saproeqto organiza-

ciasTan xelSekrulebis gaformeba saproeqto da saZiebo 

samuSaoebis Sesasruleblad; saproeqto dokumentaciis 

dasamuSaveblad proeqtirebis stadiebis ricxvis gansa-

zRvra (teqnikuri proeqti da muSa naxazebi an teqnikur-

muSa proeqti); mSeneblobis teqnikur-ekonomikuri da-

sabuTebis da teqnikuri proeqtis damuSaveba da damtkiceba 

Senakreb xarjTaRricxvasTan erTad; muSa naxazebis damu-

Saveba mSeneblobis pirveli wlis samuSaoTa moculobebze 

(muSa naxazebi dasagegmavi periodis samuSaoebis Sesas-

ruleblad mtkicdeba mimdinare wlis pirvel seqtem-

bramde); mowyobilobis, xelsawyoebis, sakabelo da sxva 

nakeTobaTa specifikaciebis Sedgena maTi dakveTisaTvis 

– 1 aprilamde; mSeneblobis organizaciis proeqtis da-

muSaveba; ZiriTadi obieqtebisaTvis samuSaoTa warmoebis 

proeqtebis damuSaveba; dagegmili mSeneblobis gansaxor-

cieleblad aucilebeli samSeneblo-samontaJo da specia-

lizebuli organizaciebis Sedgenilobis formireba, maTi 

sawarmoo simZlavreebis Sesaqmnelad an gasafarToeblad 

sakiTxebis gadawyveta. aucileblobis SemTxvevaSi aratipi-

uri an unikaluri samSeneblo-samontaJo mowyobilobis 

(sxvadasxva yalibebi, traversebi, konduqtorebi, amweebi da 

a.S.) damuSaveba, daproeqteba da damzadeba; mSeneblobis 

masalebiT, konstruqciebiT, detalebiT da naxevarfabri-

katebiT uzrunvelyofasTan dakavSirebuli sakiTxebis kom-

pleqsis gadawyveta; mSeneblobis dafinansebis gaformeba, 

genmoijare samSeneblo organizaciasTan xelSekrulebis 

gaformeba da misTvis saxelmwifo bankis Sesabamis ganyo-

filebaSi saTanado angariSis gaxsna. 

Tu ganzraxulia mSeneblobaze samuSaoebis warmoeba 

nakaduri meTodiT, muSavdeba samuSaoTa warmoebis proeqti 

nakaduri mSeneblobisaTvis, romelsac amtkicebs genmoi-
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jare samSeneblo organizaciis mTavari inJineri. aRniS-

nuli proeqtebis safuZvelze samSeneblo da specialize-

buli organizaciebi akompleqteben nakadebSi monawile in-

Jiner-teqnikuri muSakebis da TiToeuli specializebuli 

nakadisaTvis brigadebis Semadgenlobebs. inJiner-teqnikuri 

kadrebis mosamzadeblad ewyoba moklevadiani kursebi sa-

muSaoTa nakaduri warmoebis proeqtebis detaluri Seswav-

lis mizniT. 

momavali mSeneblobis moedanze gamoiyofa terito-

ria mSeneblobisaTvis, sruldeba sainJinro da ekonomi-

kuri mimokvleva, agreTve, samuSaoebi samSeneblo moed-

nis teritoriaze ganlagebuli calkeuli pirebis, oja-

xebisa da organizaciebis gadasaxlebisaTvis. sruldeba, 

agreTve, moedangare sainJinro samuSaoebi moedanTan 

misasvleli saavtomobilo da sarkinigzo gzebis, rai-

onuli qselidan samSeneblo moednamde eleqtrogadam-

cemi xazis, magistraluri miwisqveSa komunikaciebisa da 

sacxovrebel kvartalSi saqalaqo gzebis mSeneblo-

basTan dakavSirebiT. 

Tu miRebulia gadawyvetileba mSeneblobaze qseluri 

dagegmvisa da marTvis sistemis danergvis Sesaxeb, saWiroa 

samSeneblo-samontaJo samuSaoebis dawyebamde Sesabamisi 

samsaxurebis organizacia, maT ricxvSi gamoTvliTi cen-

tris Sesabamisi maTematikuri uzrunvelyofiT. 

dasasrul, genmoijare samSeneblo organizacia me-

riis saxelmwifo arqiteqturul-samSeneblo kontrolis 

inspeqciaSi Rebulobs samSeneblo moedanze samuSaoTa 

warmoebis nebarTvas. 
 

3. mSeneblobisaTvis organizaciul-teqnikuri momzadebis 

samuSaoTa meore etapi.  

etapi moicavs: saerTosamoedno mosamzadebel samuSa-

oebs, romelTa Sesrulebac aucilebelia mTlianad sam-

rewvelo kompleqsis an sacxovrebeli kvartlis mSeneblo-

bis dasawyebad, geodeziuri samuSaoebis (maRlivi repere-

bis dadgena, Senobis ZiriTadi RerZebis dakvalva da a.S.) 

Sesrulebas; teritoriis aTvisebas (teritoriis mosuf-

Taveba, mSeneblobis procesSi gamouyenebeli naSenebis 

aReba, xramebis amovseba, moednis SemoRobva, Zveli safla-
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vebis gadatana, gruntis noyieri fenis moWra da gadazidva 

da sxv.); teritoriis sainJinro momzadebas (arsebuli mi-

wisqveSa da miwiszeda komunikaciebis gadatana, gruntis 

wylebis donis daweva an zedapiruli wylebis arineba 

drenaJis, arxebisa da wyalsarinis mowyobiT); teritoriis 

dacvas warecxvis an datborvisagan; samSeneblo moednis 

sainJinro aRWurvas (teritoriis pirveladi moSandakeba, 

zedapiruli wylebis droebiTi Camonadenebis organizacia, 

droebiTi an mudmivi sainJinro komunikaciebis gayvana-

wyalsadeni, energomomarageba, satelefono da radio-

kavSiri; mudmivi an droebiTi saerTo samoedno misasvleli 

saavtomobilo an rkinigzebis mowyoba; samSeneblo moednis 

ganaTebis mowyoba; sameurneo da administraciul-sayo-

facxovrebo daniSnulebis naSenebis ageba-sawyobebi, far-

dulebi, moednebi, estakadebi, sainventaro droebiTi Seno-

bebi, samSeneblo moednis sainventaro droebiTi Semomfar-

glavebi da a.S.); sawarmoo daniSnulebis nagebobebisa da 

meqanizebuli danadgarebis montaJsa da mSeneblobas (stendebi 

konstruqciebis gamsxvilebuli awyobisaTvis, betonisa da 

duRabis narevis dasamzadebeli mowyobilobebi, saarmaturo, 

SesaduRebeli da meqanikuri saxelosnoebi da a.S.). 

mosamzadebel periodSi igegmeba ZiriTadi da mosam-

zadebeli samSeneblo-samontaJo samuSaoebis droulad 

dasawyebad saWiro samSeneblo masalebis, konstruqcie-

bisa da naxevarfabrikatebis Semozidva samSeneblo moe-

danze. masalebisa da konstruqciebis moculoba ar un-

da aRematebodes normatiul moTxovnebs. 

mosamzadebeli periodis meore etapze organizaci-

ul-teqnikur momzadebaze danaxarjebis Semcirebis miz-

niT, mizanSewonilia mSeneblobis satitulo siaSi Seta-

nili zogierTi mudmivi nagebobis, Senobis, gzebis, ko-

munikaciebis da sxvaTa mSenebloba, romelTa gamoyeneba 

SesaZlebelia mSeneblobis saWiroebisaTvis. 

mosamzadebeli periodis ganmavlobaSi SesaZlebelia 

im samuSaoebis damTavrebac, romelTa Sesruleba ver mox-

erxda samSeneblo warmoebis momzadebis pirveli etapis 

ganmavlobaSi (komunikaciebis, gzebis gayvana da a.S.). 
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aucileblobis SemTxvevaSi, mosamzadebel periodSi 

SeiZleba aSendes, agreTve, materialur-teqnikuri bazis 

saWiro sawarmoebi (betonis qarxana, samsxvrev-saxarisxebe-

li qarxana, rkinabetonis nakeTobaTa poligoni, xisdammu-

Savebeli qarxana an saamqro da a.S.). 

samuSaoTa nakaduri organizaciis SemTxvevaSi mo-

samzadebeli periodis yvela ZiriTadi samuSao SeiZleba 

gaerTiandes Sesabamis nakadebSi, romelic SeiZleba 

warmoadgendes ZiriTadi obieqtebis mSeneblobis komp-

leqsuri nakadis Semadgenel nawils an warmoqmnidnen 

mosamzedebeli samuSaoebis Sesasrulebel damoukide-

bel kompleqsur nakads. 

mSeneblobis organizaciul-teqnikuri momzadebis 

meore etapze samuSaoebs axorcieleben qvemoijare sam-

Seneblo da specializebuli organizaciebi uSualod 

samSeneblo moedanze. 

mSeneblobis organizaciul-teqnikuri momzadebis mesa-

me etapi xasiaTdeba im mosamzadebeli samuSaoebis Sesru-

lebiT, romlebic aucilebelia TiToeuli ZiriTadi obi-

eqtis mSeneblobis dasawyebad. samrewvelo mSeneblobis 

SemTxvevaSi ZiriTad obieqtebs miekuTvneba Senakrebi xar-

jTaRricxvis me-2, me-3, me-4, me-5 da me-6 TavebiT gaTva-

liswinebuli obieqtebi (ZiriTadi sawarmoo da samomsa-

xuro daniSnulebis obieqtebi, energetikuli da satrans-

porto meurneobis obieqtebi, gare komunikaciebi), xolo 

sacxovrebel-samoqalaqo mSeneblobis dros – Senakrebi 

xarjTaRricxvis me-2 TaviT gaTvaliswinebuli obieqtebi 

(mSeneblobis ZiriTadi obieqtebi) da a.S. 

mosamzadebel samuSaoTa moculobebi da Sedgeni-

loba dadgindeba mSeneblobis organizaciis proeqtSi 

da saWiroebis SemTxvevaSi dazustdeba samuSaoTa war-

moebis proeqtSi, xolo zogjer – samSeneblo-samontaJo 

samuSaoebis Sesrulebis procesSi. 

Tu mSenebloba xorcieldeba nakaduri meTodiT, ma-

Sin ansxvaveben mosamzadebel samuSaoebs saobieqto na-

kadisaTvis da mosamzadebel samuSaoebs specializebu-

li nakadisaTvis. 
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saerTosaobieqto mosamzadebel samuSaoebs miekuTv-

neba: Senobis ZiriTad RerZebTan yvela danarCeni RerZis 

mibmis geodeziuri samuSaoebi; mSenebare obieqtTan mir-

Tuli samSeneblo moednis sainJinro aRWurva (obieqtis 

garSemo zedapiruli wyalsarineblis mowyoba, droe-

biTi saavtomobilo gzebis, samontaJo amweebis savali 

gzebis, konstruqciebis misazidavad da dasamontaJeb-

lad saWiro gzebis gayvana, samontaJo amwis moqmedebis 

zonaSi konstruqciebis dasasawyobeblad moednebis mow-

yoba, amwesavali sarelso gzebis mowyoba, obieqtTan 

droebiTi qselebis miyvana, sainventaro Senobebis ageba 

ostatis an dispetCerisaTvis da sxv.). 

mosamzadebel samuSaoebs specializebuli nakadebi-

saTvis miekuTvneba samSeneblo meqanizmebisa da mowyobi-

lobebis momzadeba-montaJis samuSaoebi (magaliTad, nu-

lovani ciklis nakadisaTvis – isrovani an pnevmoTvle-

biani amwis dayeneba, karkasis montaJisaTvis – amwesavali 

gzebis gayvana da koSkuri amwis dayeneba, mopirkeTebis 

samuSaoebis nakadisaTvis – anZovani satvirTo da satvir-

To-samgzavro samSeneblo amweebis montaJi da a.S.). 

mSeneblobis organizaciul-teqnikuri momzadebis me-

same etapze samuSaoebs awarmoebs genmoijaradre samSe-

neblo organizacia an qvemoijaradre specializebuli or-

ganizacia. 

mSeneblobis organizaciul-teqnikuri momzadebis 

srulyofis ZiriTad amocanebs miekuTvneba: saproeqto 

samuSaoTa xarisxis amaRleba da vadebis Semcireba (eko-

nomikur-maTematikuri meTodebisa da egm-is gamoyeneba 

optimaluri saproeqto gadawyvetebis mosaZebnad); samSe-

neblo-samontaJo samuSaoTa orwliani dagegmvis (or-

lovelTa meTodi) upiratesobaTa gamoyeneba grZel-

vadiani nakadebis organizaciis mizniT maTi ganxor-

cielebis meore da mesame etapebze; samecniero-kvleviT 

samuSaoTa Sedegebis danergvis daCqareba samSeneblo 

samuSaoebis organizaciisa da meqanizaciis dargSi. 

(dawvrilebiT ixileT avtoris wignSi _ “mSeneblobis 

meqanizacia da avtomatizacia”). 
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$7. saproeqto organizaciebi, maTi struqtura 
da funqciebi 

 

1. saproeqto saqmis ganviTareba da srulyofa.  
 kapitaluri mSeneblobis xelmZRvanelobisaTvis yofil 

sabWoTa kavSirSi jer kidev 1918 wlis maisSi Seiqmna saxelmwifo 

nagebobebis komiteti. igi warmoadgenda umaRles instancias, ro-

melic ganixilavda saproeqto dokumentacias da waradgenda 

dasamtkiceblad saTanado instanciaSi. 1922 wlidan mSeneblobis 

dagegmvis funqciebi gadaeca saxelmwifo sagegmo komitets. 1927 

wlis TebervalSi samSeneblo ganyofilebis bazaze Seiqmna mSe-

neblobis komiteti. 

1928 wlis ivnisSi mTavrobam miiRo dadgenileba “mrew-

velobisa da eleqtromSeneblobis kapitaluri mSeneblobis 

mowesrigebis RonisZiebaTa Sesaxeb”, romelmac safuZveli 

Cauyara saproeqto saqmis gegmazomier organizacias. 

pirvel xuTwledSi Seiqmna msxvili saxelmwifo sapro-

eqto institutebi: “gipromez”, “giprocvetmet”, “giproviaprom”, 

“promtransproeqt”, “vodokanalproeqt”, “gosproeqtstroi-1”, 

“gosproektstroi-2”*. 

proeqtirebis ganviTarebaSi didi roli Seasrules ssr 

kavSiris saxalxo komisarTa sabWos da skp(b) ck-is 1936 wlis 

11 Tebervlis dadgenilebam “samSeneblo saqmis gaumjo-

besebisa da mSeneblobis gaiafebis Sesaxeb” da saxkomsabWos 

1938 wlis 26 Tebervlis dadgenilebam “saproeqto da sa-

xarjTaRricxvo saqmis gaumjobesebisa da mSeneblobis finan-

sirebis mowesrigebis Sesaxeb”. 

ssr kavSiris saxkomsabWosTan arsebuli mSeneblobis 

saqmeTa komitetis 1939 wlis martis Tvis dadgenilebiT da-

mtkicda wesebi saproeqto-saZiebo samuSaoebze saijaro xel-

Sekrulebebis Sesaxeb da Seyvanil iqna genijara daproeqte-

baSi. 

saproeqto saqmis gaumjobesebisaTvis didi mniSvneloba 

hqonda specialur dadgenilebas “proeqtirebasa da mSeneblo-

baSi zedmetobis acilebis Sesaxeb”. 

sabWoTa kavSiris ministrTa sabWos 1959 wlis 20 Teber-

vlis dadgenilebis, “mSeneblobaSi saproeqto saqmis gaumjo-

                            
* “gosproeqtstroi-1” da “gosproektstroi-2” male reorganizebul iqna 

msxvil institutad – “promstroiproekt”, romelsac ganyofilebebi 

hqonda leningradSi, kievSi, xarkovSi, dnepropetrovskSi, sverdlovsksa 

da sxva qalaqebSi. 
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besebis Sesaxeb”, safuZvelze mTel rig wamyvan saproeqto in-

stitutebs daekisraT saTao institutebis funqciebi. 

saerTosamSeneblo proeqtirebis xelmZRvaneloba daekisra saxm-

Sens. 

maRalxarisxovani samSeneblo proeqtebis damuSavebis 

uzrunvelsayofad miRebuli iqna dadgenileba, saproeqto da 

sakonstruqtoro organizaciebis materialuri pasuxismgeb-

lobis Sesaxeb, maT mier proeqtebSi, teqnologiur sqemebsa 

da konstruqciebSi daSvebuli defeqtebisaTvis. 

proeqtirebis ganviTarebasa da srulyofaSi mniSvnelo-

vani roli Seasrula dadgenilebam “saproeqto-xarjTaRri-

cxvo saqmis gaumjobesebis Sesaxeb”. 
 

2. mSeneblobis daproeqtebis organizacia.  

Senobis, nagebobis da sawarmos mSenebloba SeiZ-

leba ganxorcieldes Sesabamisi proeqtis arsebobis 

SemTxvevaSi. 

proeqti ewodeba teqnikuri da ekonomikuri dokumen-

tebis (naxazebis), gaangariSebebisa da xarjTaRricxve-

bis kompleqss. 

proeqtebSi ganisazRvreba gaTvaliswinebuli mSeneb-

lobis teqnikuri SesaZlebloba, am mizniT SerCeul bu-

nebriv Tu sxva pirobebSi da mocemul vadebSi, agreTve, 

mSeneblobis sameurneo-ekonomikuri mizanSewoniloba. 

mSeneblobisaTvis proeqtebis damuSaveba warmoebs 

saproeqto-samimokvlevo samuSaoTa gegmebis mixedviT. 

mSeneblobisaTvis saproeqto-samimomkvlevo samuSao-

Ta dafinanseba xdeba specialurad am mizniT gamo-

yofili saxelmwifo biujetis saxsrebis xarjze, ag-

reTve damkveTebis mier damuSavebul gegmebSi gaTvalis-

winebuli maTi Sesabamisi obieqtebis mSeneblobis 

saxsrebis xarjze. 

yofil ssr kavSirSi funqcionirebda 1,5 aTasze meti 

saproeqto da samimokvlevo organizacia, romlebSic gaerTia-

nebuli iyo 750 aTasamde kaci. saproeqto-samimokvlevo samu-

SaoTa Rirebuleba sabWoTa kavSirSi Seadgenda kapdabande-

bebis moculobis 2,5%-s (samSeneblo-samontaJo samuSaoTa sa-

xarjTaRricxvo Rirebulebis daaxloebiT 4%-s). 

saproeqto-samimokvlevo samuSaoTa moculobis daaxloe-

biT 80% modioda sawarmoo mSeneblobaze da 20% - sacxov-

rebel-samoqalaqoze. 
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samSeneblo obieqtebi maTi sirTulis mixedviT iyo-

fa sam kategoriad: I – gansakuTrebiT rTuli, II – sa-

Sualo sirTulis, III – ararTuli. 

gansakuTrebiT rTul obieqtebs da maT kompleqsebs 

miekuTvneba samTo-mamdidrebeli kombinatebi, mZime sam-

Wedlo-sawnexi, Jangbad-konvertoruli da saglini saam-

qroebi*, poligrafiuli sawarmoebi, Tboeleqtrosadgu-

rebi, Saqris mrewvelobis sawarmoebi da sxv. 

saSualo sirTulis obieqtebs ganekuTvneba saavto-

mobilo da satraqtoro mrewvelobis, liTonkonstruq-

ciebis, sasoflo-sameurneo, msubuqi da kvebis mrewvelobis, 

samSeneblo masalebis da mSenindustriis qarxnebi, msubuqi 

manqanaTmSeneblobis, xelsawyoTmSeneblobis sawarmoebi. 

ararTul obieqtebSi Sedis msubuqi manqanaTmSeneb-

lobis meqanikur-saamwyobo warmoeba, msubuqi, safeiqro, 

radio da eleqtroteqnikuri mrewvelobis sawarmoebi. 

mSeneblobis obieqtebis daproeqteba xorcieldeba 

teritoriuli, dargobrivi da specializebuli sapro-

eqto institutebis mier saxalxo meurneobis Sesabamisi 

dargis ganviTarebis perspeqtiuli gegmebis Sesabamisad. 

teritoriuli institutebi awarmoeben samrewvelo 

sawarmoebis da maTi gaerTianebebis ganlagebas samrew-

velo kvanZebad. 

dargobrivi institutebi ZiriTadad dakavebuli ar-

ian teqnologiuri proeqtirebiT. 

specializebuli institutebi metwilad amuSaveben 

sxvadasxva daniSnulebis obieqtebis samSeneblo nawils. 

proeqtebis damkveTebs warmoadgenen saxelmwifo 

dargobrivi komitetebi, saministroebi, uwyebebi da mSe-

nebare sawarmoebis direqciebi. damkveTi aformebs xel-

Sekrulebas saproeqto organizaciasTan, aZlevs mas sa-

proeqto davalebas da saWiro dokumentacias. 

mTel rig mniSvnelovan dargebSi (Savi metalurgia, 

qvanaxSiris mrewveloba, energetika da sxv.) Seqmnilia 

ramdenime erTprofiliani instituti. aseT SemTxvevebSi 

erT-erTi yvelaze msxvili instituti, romelic dakom-

pleqtebulia maRalkvalificiuri kadrebiT, gamoiyofa 

                            
* samrewvelo Senobebi amwis tvirTamweobiT 220 t da meti. 
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rogorc saTao. saTao institutebs evalebaT ama Tu im 

dargis an qvedargis momsaxure yvela saproeqto or-

ganizaciis moqmedebis koordinacia. maTi xelmZRvane-

lobiT da uSualo monawileobiT muSavdeba Sesabamisi 

nagebobaTa dargebis ganviTarebis perspeqtivebis teqnikur-

ekonomikuri dasabuTeba. isinive axorcieleben dargis an 

qvedargis sawarmo-nagebobaTa mSeneblobis daproeqtebis 

sferoSi erTiani teqnikuri da ekonomikuri politikis ga-

tarebas. am mizniT, saTao saproeqto institutebi swav-

loben da azogadeben analogiuri obieqtebis daproeqte-

bis, mSeneblobisa da eqspluataciis samamulo da sa-

zRvargareTis gamocdilebas. gamocdilebis mecnieruli 

kvlevisa da ganzogadebis safuZvelze isini gansazRvraven 

Sesabamis dargSi teqnikuri progresis Semdgomi ganvi-

Tarebis ZiriTad mimarTulebebs, amuSaveben axals an 

srulyofen moqmed normebs da teqnikur pirobebs sawar-

moebis, nagebobebis daproeqtebis, mSeneblobisa da eqsplu-

ataciis Sesaxeb. saTao institutebi uweven kvalificiur dax-

marebas dargis danarCen erTprofilian institutebs msxvili 

da rTuli obieqtebis daproeqtebis saqmeSi, agreTve, axor-

cieleben maT mier damuSavebuli proeqtebis eqspertizas. 

msxvili da rTuli sawarmoebis, nagebobebis dapro-

eqteba, Cveulebriv, xorcieldeba sxvadasxva speciali-

zaciis ramdenime saproeqto organizaciis ZalebiT. kom-

pleqsur proeqtirebaSi monawile yvela saproeqto or-

ganizaciis muSaobis xelmZRvaneloba xorcieldeba erT-

erTi institutis mier, romelic gamoiyofa damkveTebis 

mier, rogorc wamyvani (generaluri damproeqtebeli) in-

stituti. proeqtebis damuSavebis dawyebamde generaluri 

damproeqteblebi Rebuloben damkveTebisagan saproeqto 

davalebebs da aformeben maTTan generalur xelSek-

rulebebs daproeqtebaze. generaluri xelSekrulebebi 

damkveTebsa da gendamproeqteblebs Soris formdeba ama 

Tu im mSeneblobis daproeqtebis mTlian moculobasa 

da periodze. maT safuZvelze yovelwliurad ideba 

wliuri xelSekrulebebi. Tu daproeqtebis vada erT 

wels ar aRemateba, generaluri xelSekrulebebi ar 

ideba. zogierT SemTxvevaSi saproeqto institutebis mu-
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Saoba (Sesabamisi saministros an uwyebis sakuTari obi-

eqtebis daproeqteba) xorcieldeba damkveTebis brZane-

bebis an davalebebis safuZvelze. 

gendamproeqteblebsa da kompleqsur daproeqtebaSi 

monawile yvela sxva saproeqto organizacias – qve-

damproeqteblebs Soris formdeba, agreTve, xelSekrule-

bebi Tavdapirvelad daproeqtebis mTlian moculobasa da 

vadaze, xolo maT safuZvelze – wliuri xelSekrulebebi. 

generaluri da wliuri xelSekrulebebis safuZvelze 

gendamproeqteblebi sakuTari ZalebiT axorcieleben mimo-

kvlevis samuSaoebs, gaTvaliswinebuls mSeneblobis mTeli 

kompleqsisaTvis, da qvedamproeqteblebs uzrunvelyofen 

Sesabamisi amosavali monacemebiT, romlebic aucilebelia 

kompleqsuri proeqtebis Sesabamisi nawilebis dasamuSa-

veblad an dasaproeqtebeli sawarmos (nagebobis) Semadgen-

lobaSi Semavali msxvili obieqtebis dasaproeqteblad 

(magaliTad, Tboeleqtrocentralebi metalurgiuli kombi-

natebis SemadgenlobaSi da a.S.). 

gendamproeqteblebi Rebuloben qvedamproeqteblebis 

mier Sesrulebul samuSaoebs, axdenen maT anazRaurebas 

da akavSireben maT saproeqto gadawyvetebs kompleqsur 

proeqtebSi. 

gendamproeqteblebi pasuxismgebelni arian damkveTebis 

winaSe saproeqto damuSavebis droulobaze da mTlianad pro-

eqtis xarisxze, xolo qvedamproeqteblebi – gendamproeq-

teblebis winaSe maTTvis davalebuli proeqtirebis nawilze. 

Sesabamisi obieqtebis daproeqtebis uSualo xelmZRva-

nelobisaTvis wamyvani saproeqto organizaciebi (gendam-

proeqteblebi) niSnaven proeqtis mTavar inJiners (arqi-

teqtors). qvedamproeqtebeli organizaciebi, Tavis mxriv, 

niSnaven kompleqsuri proeqtis maT mier dasamuSavebeli 

nawilis proeqtebis mTavar inJinrebs (arqiteqtorebs). kom-

pleqsuri proeqtis mTavari inJineri (arqiteqtori) pasux-

ismgebelia proeqtis xarisxsa da Sesrulebis vadaze, ro-

gorc institutis xelmZRvanelobis, aseve damkveTebis da 

saxelmwifo eqspertizis organoebis winaSe. kompleqsuri 

proeqtis calkeuli nawilebis mTavari inJinrebi (arqi-
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teqtorebi) pasuxismgebelni arian kompleqsuri proeqtis 

mTavari inJinris winaSe. 

proeqtebis damuSavebis damTavrebis Semdeg gendam-

proeqteblebi gadascemen maT gansaxilvelad da dasamtki-

ceblad damkveTebs, romlebic axorcieleben maT saeqs-

perto (sauwyebo) Semowmebas (nawili proeqtebisa gadian 

saxelmwifo eqspertizas). gendamproeqteblebi da qvedam-

proeqteblebi eqspertizis dros icaven maT mier damuSave-

bul proeqtebsa, Tu maT nawilebs, xolo Semdeg eqs-

pertizis miTiTebebis mixedviT SeaqvT proeqtebSi saTana-

do Sesworebebi. 

proeqtebis damuSaveba warmoebs etapobrivad. 

pirvel etapze daproeqtebis Sesaxeb gadawyvetileba 

miiReba saxalxo meurneobis dargebis da qvedargebis, mrew-

velobis ganviTarebisa da ganlagebis sqemebis safuZvelze, 

agreTve ekonomikuri raionebis mixedviT sawarmoo Zalebis 

ganviTarebis, ganlagebis sqemebis mixedviT. 

meore etapze teqnikur-ekonomikuri dasabuTebis Sed-

genis safuZvelze damtkicdeba msxvili da rTuli sawar-

moebis, nagebobebis daproeqtebis, mSeneblobis ekonomikuri 

mizanSewoniloba da sameurneo aucilebloba. 

mesame etapze xorcieldeba samSeneblo moednis Ser-

Ceva specialurad Seqmnili komisiis mier, romelSic Seyva-

nili arian yvela dainteresebuli mxaris warmomadgenlebi. 

am mizniT sargebloben Sesabamisi instruqciebiT. 

meoTxe etapze damkveTi gendamproeqtebels aZlevs 

saproeqto davalebas. 

mexuTe etapze sruldeba ekonomikuri da sainJinro mi-

mokvleva. 

meeqvse etapze muSavdeba proeqti. 
teqnikuri progresis zrdasTan erTad damproeqteb-

lebisaTvis yvelaze rTul problemas warmoadgens sap-

roeqto gadawyvetebis optimizacia, rac ganpirobebulia 

Senobebis (50-60 weli) da teqnologiuri mowyobilo-

bebis (5-dan 20 wlamde) eqspluataciis sxvadasxva vadiT. 

daproeqteba xorcieldeba teqnologiuri da samSeneblo 

daproeqtebis saxelmwifo normebis safuZvelze, romlebic 
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periodulad gadaisinjeba mecnierebisa da teqnikis ukanas-

kneli miRwevebis mowinave gamocdilebis gaTvaliswinebiT. 

sacxovrebeli da samoqalaqo Senobebis daproeqteba 

xorcieldeba “unificirebuli nakeTobebis erTiani kata-

logis” safuZvelze, xolo yvela dargis samrewvelo 

obieqtebisa – unificirebuli gabarituli sqemebis safuZ-

velze nomenklaturuli asawyobi elementebis gamoyenebiT. 

SromiTi danaxarjebisa da mSeneblobis Rirebulebis 

gansasazRvravad gamoiyeneba saxarjTaRricxvo normebi, 

fasdebebi mowyobilobebis montaJze. saproeqto samuSao-

ebis Sesrulebis xangrZlivoba damokidebulia dasaproeq-

tebeli nagebobis moculobasa da sirTuleze da reglamen-

tirebulia specialuri normebiT. calkeul SemTxvevebSi 

igi SeiZleba Seadgendes ramdenime wels. 

yuradRebas imsaxurebs daproeqtebisa da mSeneblobis 

erTmaneTTan SeTavsebiT warmoebis samamulo da sazRvar-

gareTis gamocdileba. aRniSnulis magaliTs warmoadgens 

volJskis saavtomobilo qarxnis mSenebloba, romelic    

1,5 wliT adre iqna amoqmedebuli dadgenil vadasTan Seda-

rebiT, rac ganpirobebuli iyo daproeqtebisa da mSeneb-

lobis paralelurad warmoebiT. 

saqarTvelos mier damoukideblobis mopovebis Semdeg 

daproeqtebisa da Ziebis organizacia faqtobrivad, sam-

wuxarod, aRar arsebobs. likvidirebuli iqna saqarTvelo-

Si moqmedi msxvili saproeqto organizaciebi, samrewvelo 

obieqtebi faqtobrivad ar proeqtirdeba da Sesabamisad 

arc Sendeba. amitom, yofil sabWoTa kavSirSi am mxriv 

arsebuli dadebiTi gamocdileba SenarCunebuli da Semd-

gom ganviTarebuli unda iqnes. amas moiTxovs qveynis gan-

viTarebis, inteleqtualuri Zalebis da potencialis Se-

narCunebis interesebi. 

 

!
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samSeneblo warmoebis nakaduri   
organizaciis safuZvlebi 

 
$1. samSeneblo warmoebis nakaduri organi-

zaciis ZiriTadi principebi da arsi 
 

uwyveti nakadiT muSaobis principi Tavdapirvelad ga-

moyenebuli iyo aSS-Si (fordis qarxnebSi) pirveli msof-

lio omis periodSi. SemdgomSi meTodi farTod gavrcelda 

amerikisa da dasavleT evropis mrewvelobaSi. 

v.i. leninma maRali Sefaseba misca nakadur meTods da 

gamoTqva azri misi sabWoTa mrewvelobis sistemaSi gavrce-

lebis sargeblobis Sesaxeb. nakaduri meTodis praqtiku-

lad danergvis sakiTxi konkretulad 1925 wels iqna das-

muli f.e. ZerJinskis mier. SemdgomSi uwyveti nakadiT 

muSaobis principi TandaTanobiT gavrcelda sabWoTa in-

dustriis yvela dargSi. amJamad, TiTqmis ar arsebobs 

mrewvelobis dargi, romelic ar muSaobdes uwyveti na-

kadis principiT. mSeneblobaSi nakaduri meTodis farTod 

gamoyenebas xels uwyobs mSeneblobis materialur-teqniku-

ri bazis ganviTareba da momaragebis done, samuSaoTa war-

moebis proeqtebis damuSavebis dros maTematikuri meTode-

bisa da egm-is farTod gamoyeneba. 

mSeneblobis ganxorcieleba SesaZlebelia mimdevro-

biTi, paraleluri da nakaduri meTodebiT (nakadur-

danawevrebiTi, nakadur-operaciuli, nakadur-monazomu-

ri, nakadur-xazovani). 

mSeneblobis mimdevrobiT meTods gaaCnia arsebiTi 

naklovanebebi: SedarebiT didi saerTo xangrZlivoba, 

samuSaoebis calkeuli kompleqsebis Sesrulebisa da 

resursebis gamoyenebis wyvetiloba. 

mSeneblobis paraleluri meTodis dros mSenebloba 

SeiZleba ganxorcieldes umcires droSi, magram saWi-

roebs erTdroulad maqsimaluri raodenobis muSaxeli-

sa da manqana-iaraRebis gamoyenebas, e.i. materialur-

teqnikuri resursebis maqsimalur raodenobas. 
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nakaduri meTodi aTavsebs mimdevrobiT da parale-

lur meTodebs, maTTvis damaxasiaTebeli naklovani mxa-

reebis gareSe. es meTodi mimarTavs mSeneblobis gan-

xorcielebis vadebis nawilobriv SeTavsebas. 

amrigad, mSeneblobis nakaduri meTodi ewodeba iseT 

meTods, romlis drosac mudmivi Sedgenilobis briga-

debi, aRWurvilni Sesabamisi manqana-iaraRebiT, asrule-

ben sxvadasxva monazomze, droSi maqsimalurad SeTavse-

bul erTidaimave samuSaoebs da uzrunvelyofen damTav-

rebuli samSeneblo produqciis gegmazomier gamoSvebas. 

samSeneblo nakadis organizaciisaTvis saWiroa:    

1. obieqtis an obieqtebis mSeneblobis rTuli sawarmoo 

procesi danawevrdes Semadgenel martiv procesebad, 

romlebic sabolood erT procesad erTiandebian (naka-

dur-danawevrebiTi meTodi); 2. samuSao ganawildes Sem-

sruleblebs Soris da TiToeuli Semsrulebeli ganpi-

rovndes garkveul martiv procesze (nakadur-opera-

ciuli meTodi); 3. samuSaoTa mTliani fronti daiyos 

monazomebad, maTze TiToeuli procesis Sesrulebis 

erTidaimave xangrZliobis dadgeniT (Seiqmnas sawarmoo 

riTmi (nakadur-monazomuri meTodi); 4. uzrunvelyofil 

iqnes Semadgenel procesTa teqnologiuri urTierTkavSiri 

da mTeli procesis uwyvetoba (e.i. monazomebze samuSaoTa 

Sesrulebis iseTi Tanmimdevroba dadgindes, rom ara-

erTgvarovani procesebis Sesruleba maqsimalurad Se-

Tavsdes drosa da sivrceSi (nakadur-xazovani meTodi). 

 

 
$2. nakadebis klasifikacia 

samSeneblo nakadebis klasifikacia sruldeba:      

1. produqciis saxisa da struqturis, 2. ritmulobis xa-

siaTisa da 3. mSeneblobis xangrZlivobis mixedviT. 

1. produqciis saxisa da struqturis mixedviT arCe-

ven kerZo, specializebul, saobieqto da kompleqsur na-

kadebs. 

kerZo nakadi warmoadgens elementarul samSeneblo 

nakads, romlis drosac monazomebze TanmimdevrobiT 
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sruldeba erTi martivi procesi (qvabulis Ziris mo-

sworeba-mosufTaveba; Txrilis amoReba; zedapirebis Se-

Rebva zeTis saRebavebiT da sxv).; kerZo nakadis pro-

duqcias warmoadgenen nagebobebis konstruqciebis ele-

mentebi (svetebis saZirkvlebis qveS RorRis momzadebis 

mowyoba, saZirkvlebis armaturis dayeneba da sxv.), 

damxmare mowyobilobebi da samarjvebi (saZirkvlebis 

yalibebi, xaraCoebi da sxv.) da a.S. 

specializebuli nakadi kerZo nakadebis erToblio-

baa, romelTa saerTo produqciaa Senobis (nagebobis) 

konstruqciuli elementi an samuSaoTa calkeuli saxe 

(samrewvelo Senobis monoliTuri saZirkvlebis an sa-

cxovrebel mSeneblobaSi nulovani ciklis mowyoba, mo-

pirkeTebis samuSaoebi, samrewvelo da sacxovrebeli 

saxlebis karkasebis montaJi da sxv.). 

saobieqto nakadi aris specializebuli nakadebis 

erToblioba, romelTa saerTo produqciaa calkeuli 

Senoba (nageboba), sacxovrebeli masivis Senobebis (nage-

bobebis) jgufi, sainJinro komunikaciebi da sxv. 

kompleqsuri nakadi warmoadgens organizaciulad 

dakavSirebul saobieqto nakadebis jgufs, romelTa 

produqciasac Seadgenen sxvadasxva Senoba-nagebobebis 

kompleqsebi (sacxovrebeli kvartali, samrewvelo war-

moeba da sxv.). 

2. ritmulobis xasiaTis mixedviT nakadi SeiZleba 

iyos ritmuli da araritmuli. 

ritmuli ewodeba nakads, romelSic TiToeuli bri-

gadis mier monazomebze Sesrulebul samuSaoTa xan-

grZlivoba erTnairi an jeradi sidideebia. 

araritmulia – nakadi, romelSic TiToeuli briga-

dis mier monazomebze Sesrulebuli samuSaoebis xangr-

Zlivoba sxvadasxvaa. 

3. mSeneblobis xangrZlivobis mixedviT arCeven mok-

levadian da uwyvet nakadebs. 

moklevadiani nakadi xorcieldeba calkeuli Seno-

bis (nagebobis) an Senobebis (nagebobebis) jgufis mSe-

neblobis dros. 
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uwyveti nakadi moqmedebs xangrZlivi drois man-

Zilze da moicavs samSeneblo-samontaJo organizaciis 

mier mravali wlis ganmavlobaSi Sesasrulebel samu-

SaoTa programas. 

nakaduri mSeneblobis metad efeqtur formas war-

moadgens  e.w. gamWoli nakadi. 

gamWoli nakadi moicavs warmoebis yvela stadias – 

detalebisa da konstruqciebis damzadebidan samSeneb-

lo moedanze maT damontaJebamde (saxlmSenebeli kom-

binatebi, sasoflo samSeneblo kombinatebi, qarxanaT-

mSenebeli kombinatebi). 

 

 
$3. nakadis parametrebi 

arCeven sivrciT, teqnologiur da drois parametrebs. 

1. sivrciTi parametrebia: samuSaoTa fronti, 

danayofi, monazomi, ubani, iarusi, obieqti (Senoba an 

nageboba). 

samuSaoebis fronti gulisxmobs sivrces (obieqtis 

nawils), romlis sazRvrebSic xorcieldeba samSeneblo-

samontaJo samuSaoebi mocemuli programis Sesabamisad. 

danayofi ewodeba samuSaoTa frontis nawils, rome-

lic gamoeyofa erT Semsrulebels (muSas, rgols). 

monazomi warmoadgens samuSaoTa frontis nawils 

(obieqtis an misi konstruqciuli elementis nawils), 

gamoyofils brigadisaTvis, romelic asrulebs samu-

Saos garkveul saxes an cikls garkveuli drois monak-

veTSi. monazomis sazRvrebSi viTardeba da uTavsdeba 

erTmaneTs specializebuli nakadis SemadgenlobaSi Se-

mavali kerZo nakadebi. 

monazomis zomebi ganisazRvreba im angariSiT, rom 

calkeuli procesebis Sesrulebis xangrZlivoba mona-

zomze iyos aranakleb erTi cvlisa, xolo monazomis 

sazRvrebis adgilmdebareoba Seesabamebodes nagebobis 

arqiteqturul-gegmarebiT da konstruqciul gadawyve-
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tebs. magaliTad, erTi bina an seqcia sacxovrebel saxlSi, 

saZirkveli teqnologiuri mowyobilobisaTvis da sxv. 

ubani warmoadgens asaSenebeli obieqtis nawils, 

romlis sazRvrebSic viTardeba da erTmaneTs uTavsdeba 

saobieqto nakadis SemadgenlobaSi Semavali speciali-

zebuli nakadebi. 

ubnebis zomebi da sazRvrebi Seesabameba Senobis 

(nagebobis) asaSenebeli nawilis sivrciT sixistes da 

mdgradobas. 

samrewvelo Senobis (nagebobis) magaliTze ubani 

grZivi mimarTulebiT warmoadgens Senobis temperatu-

rul an jdomis nakerebs Soris moTavsebul erT an or 

seqcias; ganivi mimarTulebiT erT an ramdenime mals, 

xolo simaRleze – iaruss (sarTuls); sacxovrebel sax-

lSi – aranakleb or seqcias. 

iarusi ewodeba konstruqciis an nagebobis nawils 

simaRleze, romlis farglebSic samuSao uwyvetad 

sruldeba. 

2. ZiriTadi teqnologiuri parametrebia: kerZo, spe-

cializebuli an saobieqto nakadebis ricxvi, samuSaoTa 

moculobebi da Sromatevadoba, nakadis intensiuroba 

(simZlavre), nakadis teqnologiuri da sawarmoo ciklebi. 

nakadis intensiuroba (simZlavre) warmoadgens samSe-

neblo nakadis mier drois erTeulSi gamoSvebuli 

produqciis raodenobas naturalur maCveneblebSi (da-

montaJebuli yalibebis raodenoba, sasargeblo an sac-

xovrebeli farTis kv.m, samSeneblo moculobis m3, nage-

bobebis ricxvi da a.S.). 

teqnologiuri cikli samSeneblo procesebis (pirve-

lidan ukanasknelamde) erTobliobaa, romelic srul-

deba samSeneblo produqciis gamosaSvebad. 

sawarmoo cikli aris procesebis erToblioba, ro-

melTa Sesruleba uzrunvelyofs mza samSeneblo pro-

duqciis erTeulis gamoSvebas Senobis an misi konst-

ruqciuli elementis nawilis saxiT (specializebuli 

nakadi), an mza samSeneblo obieqtis saxiT (mTlianad 
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damTavrebuli an calkeuli ubnis saxiT – saobieqto 

nakadi). 

3. drois ZiriTadi parametrebia: brigadebis muSa-

obis ritmi, nakadis biji, nakadis gaSlis periodi, mza 

produqciis gamoSvebis periodi. 

brigadebis muSaobis riTmi warmoadgens brigadis 

muSaobis xangrZlivobas misTvis gamoyofil monazomze. 

nakadis biji ewodeba drois monakveTs nakadis ori 

momijnave brigadis muSaobis dawyebas Soris. 

nakadis gaSlis periodi (teqnologiuri ciklis 

xangrZlivoba) aris samSeneblo produqciis gamoSvebi-

saTvis Sesasrulebeli pirveli da saboloo procesebis 

dawyebaTa Soris drois intervali, e.i. dro, rodesac 

samSeneblo nakadSi TandaTanobiT CairTveba yvela bri-

gada, romelic monawileobs specializebul an saobieq-

to nakadSi. 

mza produqciis gamoSvebis periodi ewodeba spe-

cializebul an saobieqto nakadSi damamTavrebeli bri-

gadis (kerZo nakadis) samuSaoebis xangrZlivobas. 

 
 
 

$4. ritmuli da araritmuli nakadebi 

riTmuli nakadis misaRebad Senoba an nageboba    

iyofa monazomebad, romelTa Sromatevadoba daaxloe-

biT Tanabaria (gansxvavebam SeiZleba miaRwios 20%-mde). 

calkeul monazomze samuSaoTa Sromatevadobebs Soris 

garkveuli sxvaoba SeiZleba kompensirebul iqnes am 

monazomebze brigadebis muSaobis intensiobis gazrdiT. 

im SemTxvevaSi, rodesac monazomebi mniSvnelovnad 

gansxvavdebian erTmaneTisagan SromatevadobiT, maSin 

monazomebze brigadebis muSaobis xangrZlivoba sxvada-

sxva iqneba da nakadi ki – araritmuli. 

I. ritmuli nakadebi. ritmuli nakadebi iyofa Sem-

deg tipebad: nakadi Tanabari (mudmivi) ritmiT, jeradi 

ritmiT da araTanabari (cvladi), arajeradi ritmebiT. 

nakadebi SeiZleba gamoisaxos: xazovani grafikis saxiT 

(nax.3.1.a), romelzec calkeuli procesebis Sesruleba 
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gamosaxulia swori horizontaluri xazebiT, ciklo-

gramis saxiT (nax.3.1,b), sadac es procesebi warmod-

genilia daxrili xazebis saxiT da qseluri grafikis 

saxiT, romelzec samuSaoebi gamosaxulia isrebiT (rka-

lebiT), xolo xdomilobebi – wrexazebiT (wveroebiT). 

brigadebis muSaobis teqnologiuri dakavSireba Ta-

nabarriTmiani nakadis SemTxvevaSi (nax.3.1) warmoebs na-

kadis TiToeuli brigadis CarTviT muSaobaSi, maSinve, 

rogorc ki Tavisufldeba pirveli monazomi. vinaidan 

nakadi Tanabarritmiania, amitom arc erTi monazomi ar 

cdeba Semdegi brigadis molodinSi. 

aRvniSnoT: nakadis xangrZlivoba - T, monazomebis 

raodenoba m, brigadebis (rgolebis) raodenoba nakadSi, 

an TanmimdevrobiT Sesasrulebeli procesebis  raode-

noba nakadSi - n, brigadis muSaobis ritmi - t, nakadis 

biji - k, nakadis gaSlis periodi τ , mza produqciis 

gamoSvebis periodi – Tpr, maSin 

τ =(n-1)k                                      (3.1) 
vinaidan Tanabarritmian ritmul nakadSi t=k, amitom 
                                              Tpr=mk;                                       (3.2) 
Tm – sawarmoo ciklis xangrZlivoba – dro, romlis 

ganmavlobaSic monazomze an ubanze sruldeba samuSao-

ebi, mza produqciis miRebis momentamde: 

                                                Tm=n.k.                    (3.3) 
nakadis xangrZlivoba SeiZleba gamoisaxos Semdegi 

formulebiT: 

                                      T= Tm+(m-1)k,                                     (3.4) 
                                   T=τ + Tpr=τ +mk,                                (3.5) 
                                         T=(m+n-1)k.                                     (3.6) 
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nax.3.1. rit-
muli nakadis 
grafikebi.  
 a - xazovani 

grafiki; b _ 

ciklograma;  

g _ muSebis 

raodenobis 

cvlilebis 

grafiki; k – 
nakadis biji 

(1dRe); t_ bri-
gadebis muSa-

obis ritmi 

(1dRe); m _ 

monazomebis 

ricxvi (6); n-
Tanmimdevro-

biT Sesasru-

lebeli pro-

cesebis ri-

cxvi (3); (1), 

(2), (3) _ bri-

gadis nomrebi; 
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rodesac zogierTi procesi sruldeba or an sam 

cvlaSi, niSan “n”-Si igulisxmeba procesebis raodenoba, 

romlebic sruldeba pirvel cvlaSi (meore da mesame 

cvlas ar iTvaliswineben). 

moyvanil formulebs uwodeben nakadis ZiriTad 

formulebs. 

nakadis xangrZlivobis gansazRvris dros saWiroa gaT-

valiswinebuli iyos, agreTve teqnologiuri (tt) da or-
ganizaciuli (to) dayovnebebi (Sesvenebebi). 

teqnologiuri Sesvenebis magaliTi: Selesvis samu-

SaoTa damTavrebis Semdeg saWiroa garkveuli dro sam-

Rebro samuSaoTa dasawyebad, raTa galesilma zedapir-

ma moaswros saTanadod gamoSroba; monoliTuri rkina-

betonis konstruqciebis ganyalibeba SeiZleba Sesrul-

des mas Semdeg, rac betoni am konstruqciebSi moasw-

rebs saTanadod gamkvrivebas. 

zogierT SemTxvevaSi, momijnave procesebs Soris 

saWiroa organizaciuli xasiaTis Sesvenebis mowyoba. 

magaliTad, saTavsoebis ganiaveba da samuSao adgilebis 

momzadeba momdevno procesis Sesasruleblad; Sesveneba 

usafrTxoebis teqnikis pirobebidan gamomdinare da sxv. 

teqnologiuri da organizaciuli Sesvenebebis ga-

TvaliswinebiT nakadis gaSlis dro gamoiTvleba for-

muliT: 

                                  τ =(n-1)k+∑ tt+∑ to,              (3.7) 
xolo nakadis saerTo xangrZlivoba  

                                    T=(m+n-1)k+∑ tt+∑ to.              (3.8) 
nakadis intensivoba 

                      I=

pr.T
Q

,                     (3.9) 

sadac Q aris samuSaoTa moculoba naturalur ga-

mosaxulebaSi. 

nax. 3.1,g Cans, rom nakads gaaCnia sami periodi: ga-

Slis (tg), stabiluri mdgomareobis (tst) da Sekvecis (tS). 
nakadi miT ufro efeqturia, rac mcirea tg da tS pe-

riodebi da SedarebiT grZelia tst periodi. 
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nakadis stabiluri mdgomareobis Sesafaseblad iye-

neben stabilurobis maCvenebels (α ), romelic gamoi-

Tvleba formuliT. 

                      α = 
T
tst

.                   (3.10) 

Tu gaviTvaliswinebT, rom T=(m+n-1)k, xolo     

tst=T-2tg=(m+n-1)k-2(n-1)k=(m-n+1)k,  

                                    
1
1

−+
+−=

nm
nmα .                                    (3.11)    

samSeneblo nakadis Tanabrobis Sesafaseblad sar-

gebloben Tanabrobis maCvenebliT (β ), romelic gamoiT-

vleba formuliT: 

                    ,
maq.

saS.

R
R=β                    (3.12) 

sadac Rmaqs nakadSi dakavebuli muSebis maqsimaluri 

raodenobaa; RsaS - muSebis saSualo raodenoba nakadis 

moqmedebis ganmavlobaSi. 

(3.12) formula SeiZleba warmodgenili iyos Semdegi 

saxiT: 

                 ,:
T
km

k
q

T
qm

==β                  (3.13) 

sadac q aris yvela samuSaos Sromatevadoba erT mona-

zomze. 

Tu gaviTvaliswinebT T-s mniSvnelobas (3.6) formu-

liT, sabolood miviRebT: 

              
1)1( −+

=
−+

=
nm

m
knm

kmβ .          (3.14) 

rogorc (3.11) da (3.14) formulebidan Cans, α da β  

mniSvnelobebi yovelTvis erTze naklebia. amasTan naka-

di miT ufro stabiluri da Tanabaria, rac ufro didia 

aRniSnuli koeficientebi. am maCveneblebis gazrda Sesa-

Zlebelia monazomebis raodenobis gadidebiT. 

rodesac monazomebis ricxvi nakadSi Zalian mcirea, 

maSin muSebis raodenobis cvlilebis grafiki Rebu-

lobs nax. 3.2 saxes. am SemTxvevaSi pirveli brigada am-
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Tavrebs muSaobas nakadze, xolo bolo brigadas jer 

ar dauwyia muSaoba. aseT nakadebs ewodebaT daumya-

rebeli.  

 
nax. 3.2. muSebis raodenobis cvlilebis grafiki: 

a _ daumyarebeli nakadi (monakveTi бb=0) 
b _ daumyarebeli nakadi (monakveTi бb<0) 

monazomebis minimaluri raodenoba, romlis drosac 

nakadi iqneba damyarebuli, gamoiTvleba damokidebulebiT 

                                         mmin = n+1.                                     (3.15) 

daumyarebeli nakadebis gamoyeneba mizanSewonili 

ar aris. 

(3.6) formulidan Cans, rom nakadis ritmis sidide (t) 
mniSvnelovan gavlenas axdens samuSaoTa Sesrulebis 

xangrZlivobaze (T). ramdenadac t mcirea, imdenad samu-
Sao sruldeba swrafad. magram Tu miviRebT k da t 
mniSvnelobebs erT cvlaze naklebs, maSin muSebma erTi 

monazomidan meoreze unda gadainacvlon samuSao dRis 

periodSi, rac aucileblad gamoiwvevs samuSao drois 

danakargebs. aRniSnulidan gamomdinare, praqtikulad 

mizanSewonilia k da t mniSvneloba miRebuli iqnas erTi 

cvlis jeradi sidide. k da t umciresi mniSvneloba iq-

neba 1 cvla an 1 dRe. magram t=1 dRe yovelTvis ar aris 

SesaZlebeli, vinaidan meqanizebuli samuSaoebis dros 

samuSaoTa tempi dadgindeba nakadSi wamyvani samSeneb-
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lo manqanis tempiT (magaliTad, samontaJo amwiT asawyo-

bi konstruqciebis montaJis dros), xolo xelis samu-

Saoebis SemTxvevaSi – TiToeuli rgolisaTvis minima-

luri samuSaoebis frontis uzrunvelyofis aucileb-

lobiT, ise rom muSaobis procesSi rgolebma erTmaneTs 

xeli ar SeuSalon. 

vinaidan nakadis bijis umciresi sidide araa sasur-

veli 1 cvlaze an 1 dReze naklebi iyos, maSasadame, sxva-

dasxva muSa-procesis ritmi SeiZleba cvlis an dRis je-

radi iyos, e.i. 1,2,3 cvla (dRe) da a.S. nakadis biji miiCneva 

im muSa-procesis ritmis tolad, romlis ritmic umcire-

sia. am process Seasrulebs erTi brigada. yvela sxva muSa-

procesis SesrulebisaTvis, romelTa ritmi metia nakadis 

bijze, saWiro iqneba imdeni brigada, ramdenjerac am pro-

cesis ritmi aRemateba nakadis bijs, e.i. nebismieri proce-

sis Semsrulebeli brigadebis raodenoba ritmis jerado-

bis ricxvis tolia. 

aseT nakadur process ewodeba nakadi jeradi rit-

miT. misi grafiki warmodgenilia nax. 3.3-ze Semdegi pi-

robebisaTvis: yvela brigada TanmimdevrobiT iwyebs 

muSaobas k dRis Semdeg; k dRis Semdeg nakadidan gamo-
dis damTavrebuli produqcia. 

brigadebi ##1, 3 da 5 muSaoben ritmiT 1 dRe; briga-

debi #2 da 4 – ritmiT 2 dRe. organizebulia or-ori para-

leluri brigadebi - #2,a da 2b, agreTve #4,a da 4b, rom-

lebic  asruleben erTsa da imave procesebs. brigada #2,a 

muSaobas iwyebs pirvel monazomze, muSaobs iq or dRes, 

Semdeg gadadis mesame monazomze; brigada #2,b iwyebs mu-

Saobas Semdeg dRes meore monazomze da ori dRis Semdeg 

gadadis meoTxe monazomze. amrigad, brigada #2a muSaobs 

kent monazomebze, xolo brigada #2,b – wyvilze. aseve mu-

Saoben brigadebi #4,a da 4,b. 

 Tanabarritmiani ritmuli nakadebisaTvis miRebuli 

formulebi ZalaSi rCeba jeradritmiani nakadebisTvisac. 

am SemTxvevaSi n warmoadgens brigadebis ricxvs nakadSi, 
amasTan paralelurad momuSave brigadebi iTvleba, ro-

gorc calkeuli brigadebi. amrigad nax. 3.3 n=7. 
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nax.3.3. jeradritmiani nakadis grafiki 
a _ xazovani; b _ ciklograma. 
k – nakadis ritmi (1dRe); t1, t3, t5 – pirveli, me-3 da me-5 brigade-

bis muSaobis ritmi (1dRe); t2, t4 – me-2 da me-4 brigadebis muSaobis 
ritmi (2dRe); N –  monazomebis ricxvi (8); n – brigadebis ricxvi 
(7). ricxvebi xazebze aRniSnavs monazomis nomers. 
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ritmuli nakadebi cvladi da arajeradi ritmebiT 

xasiaTdebian pirobiT: TiToeuli brigadis samuSao rit-

mi mudmivia da amave dros erTmaneTis toli da jeradi 

ar aris. aseTi nakadebis funqcionirebis dros mTeli 

rigi monazomebi Tavisufalia, xolo yvela samuSaos 

Sesrulebis saerTo vada gazrdilia. am naklovanebebis 

likvidaciisaTvis cdiloben gazardon muSebis ricxvi 

brigadebSi, romelTac gaaCniaT udidesi ritmi da amiT 

gaaTanabron ritmebi umciresi ritmis mixedviT. magram 

es yovelTvis ar aris SesaZlebeli samuSaoTa frontis 

simciris, wamyvani meqanizmis mwarmoeblurobis SezRud-

vis da sxvaTa gamo.  

cvladi da arajeradritmiani ritmuli nakadis maga-

liTis saxiT ganvixiloT specializebuli nakadi saZir-

kvlebis mosawyobad teqnologiuri mowyobilobisaTvis 

(ix. nax.3.4). brigadebis muSaobis ritmebi yalibis damon-

taJebis (1) da saZirkvlis dabetonebisaTvis Seadgenen   

2 dRes, xolo brigadis muSaobis ritmi armaturis da-

montaJebisas (2) – 5 dRes. 

brigadebis muSaobis teqnologiuri dakavSireba am 

SemTxvevaSi xorcieldeba Semdegnairad: vinaidan 2 bri-

gadis ritmi metia, vidre 1 brigadisa, amitom 2 brigada 

muSaobaSi erTveba, rogorc ki 1 brigada daamTavrebs 

muSaobas pirvel monazomze. 3 brigada muSaobaSi CaerT-

veba mogvianebiT. 

nakadis saerTo xangrZlivoba ganisazRvreba, ro-

gorc jami drois intervalebisa momijnave procesebis 

dawyebebs Soris pirvel monazomze da bolo samuSaos 

xangrZlivobisa yvela monazomze: 

                                T=t1-2+t2-3+...+t(n-1)-n+tn .                             (3.16) 
2. araritmuli nakadebi. ise rogorc ritmuli, ara-

ritmuli nakadebic Senobebisa da nagebobebis konstruq-

ciuli Taviseburebebis mixedviT SeiZleba daiyos sam ti-

pad: araritmuli nakadi brigadebis muSaobis ritmis 

erTgvarovani (Tanabari) cvlilebebiT, ritmis araerTgva-

rovani (araTanabari), magram jeradi cvlilebiT da ara-

erTgvarovani  (araTanabari) da arajeradi cvlilebiT. 
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nax. 3.4. cvladi da arajeradritmiani ritmuli nakadis 

grafiki; a – xazovani grafiki; b – ciklograma. 
 

 

araritmuli nakadebis organizacia ritmebis erTgva-

rovani cvlilebiT warmoebs im SemTxvevaSi, Tu mona-

zomebi gansxvavdebian erTmaneTisagan mxolod zomebiT. 

samuSaoebis struqtura TiToeul monazomze erTnairia, 

xolo samuSaoTa Sromatevadoba proporciulia mona-

zomebis zomebisa. 

araritmuli nakadebis organizacia brigadebis muSa-

obis araerTgvarovani, magram jeradi ritmebiT mosaxer-

xebelia, roca samuSaoTa struqtura monazomebze erT-

nairia, monazomebis zomebi sxvadasxvaa da mTeli ricx-

vis jeradia. aseT SemTxvevebs adgili aqvs gegmaSi didi 
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zomis erTsarTuliani samrewvelo Senobebis mSeneblo-

bis dros, rodesac monazomebis farTobebi sxvadasxva 

sididisaa an nakadis organizaciis dros sxvadasxva 

raodenobis seqciebis mqone konstruqciulad erTgvaro-

vani ramdenime sacxovrebeli Senobis mSeneblobisaTvis. 

araritmuli nakadebi brigadebis muSaobis araerT-

gvarovani da arajeradi ritmebiT xasiaTdebian monazo-

mebze brigadebis muSaobis sxvadasxva xangrZlivobebiT. 

aseTi tipis nakadebis organizacia xdeba maSin, rodesac 

samuSaoTa moculobebi da struqtura monazomebze sxva-

dasxvaa. 

brigadebis muSaobis teqnologiuri dakavSireba ara-

ritmul nakadebSi warmoebs uSualod grafikebze (gra-

fikuli meTodi) an angariSis gziT (analizuri meTodi). 

grafikuli meTodis demonstrirebis mizniT ganvi-

xiloT araritmuli specializebuli nakadi brigadebis 

muSaobis ritmebis erTnairi cvlilebiT (nax.3.5).  

 
nax. 3.5. araritmuli specializebuli nakadi brigadebis 

muSaobis ritmebis erTnairi cvlilebiT. 
 

Tavdapirvelad ciklogramaze dagvaqvs (1) kerZo na-

kadi, Semdeg (2). amasTan (2) kerZo nakadi erTveba muSao-
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baSi maSin, rodesac (1) nakadi aTavisuflebs pirvel 

monazoms. ganxilul magaliTSi es xdeba meore dRes 

(wyvetili xazi). amis Semdeg vaanalizebT (2) kerZo na-

kadis ganviTarebas monazomebis mixedviT. vinaidan erT-

sadaimave monazomze erTdroulad ori brigadis 

muSaoba SeuZlebelia (2) kerZo nakadis muSebi mesame 

dRes ver SeZleben gadasvlas meore monazomze, ris ga-

moc isini mocdebian.  

meore monazomze _ isini mocdebian me-3 da me-4 dRis 

ganmavlobaSi; mesame monazomze – me-6 dRis ganmavlo-

baSi da a.S. ciklogramaze drois es Sualedebi naCvene-

bia monakveTebiT a1, a2, a3, a4.  

meore kerZo nakadis monazomebze Seuferxebeli gan-

viTarebis uzrunvelsayofad saWiroa misi muSaobaSi 

CarTvis dasawyisi gadavwioT wyvetili xaziT naCveneb 

variantTan SedarebiT amax-is toli dReebis ricxviT. 

Cvens SemTxvevaSi c=amax=a3=3 dRes. drois am c monakveTs 

ewodeba sawyisi organizaciuli Sesveneba. 

Tu pirveli brigadis muSaobis ritms pirvel mona-

zomze aRvniSnavT t1-iT, maSin meore brigadis muSaobaSi 

CarTva unda ganxorcieldes t1+c intervaliT pirveli 

brigadis muSaobaSi CarTvis droidan. 

nakadebisaTvis brigadebis muSaobis ritmebis erT-

nairi cvlilebisas danarCeni brigadebic t1+c dRis Sem-
deg unda CaerTon muSaobaSi (meore da mesame kerZo na-

kadebi ix. nax. 3.5). ganxilul SemTxvevaSi t1+c=4 dRes. 

rogorc ciklogramidan Cans, aRniSnuli intervalis   

(4 dRe) SemTxvevaSi uzrunvelyofilia yvela brigadis 

Seuferxebeli muSaoba. amasTan, (2) kerZo nakadi meoTxe 

monazomze muSaobaSi erTveba maSinve, rogorc ki am 

monazomze muSaobas amTavrebs kerZo nakadi (1); danarCen 

monazomebs ki (2) kerZo nakadi ramdenime dRiT gvian 

ikavebs, e.i. adgili aqvs monazomebis mocdenas, rac 

damaxasiaTebelia samuSaoTa araritmuli nakadiT war-

moebisaTvis. 

saorganizacio Sesvenebebi (1) da (2) kerZo nakadebs 

Soris sxvadasxva monazomebze naxazze aRniSnulia mona-

kveTebiT b1, b2, b3, b4 da b5 (b1 – manZili (1) brigadis mier 
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pirvel monazomze samuSaos damTavrebidan amave mona-

zomze meore brigadis mier samuSaos dawyebamde da a.S.). 

nakadis saerTo xangrZlivoba mocemul SemTxvevaSi 

SeiZleba gamoisaxos formuliT: 

                                 T=(t1+c)(n-1)+Tpr                       (3.17) 

brigadebis muSaobis teqnologiuri dakavSirebis 

analizuri meTodis arsi mdgomareobs SemdegSi: 

aRvniSnoT pirveli brigadis muSaobis xangrZlivoba 

pirvel, me-2, me-3 da momdevno monazomebze Sesabamisad 
'
3

'
2

'
1 ,, ttt . . . igive sidideebi meore brigadisaTvis aRvniS-

noT 
''

3
''

2
''

1 ,, ttt . . . nakadisaTvis ritmis erTgvarovani cvli-

lebiT ;''1
'
1 tt =  

''
2

'
2 tt = . . . . 

momijnave brigadebis muSaobis erTmaneTTan dakav-

Sirebis mizniT viqceviT Semdegnairad: 

1. pirveli brigadisaTvis amoviwerT misi muSaobis 

xangrZlivobebs zrdadi SedegebiT dawyebuli meore mo-

nazomidan, e.i. vadgenT mwkrivs: 

;
2

2

'∑ t  ∑
3

2

't ; ∑
4

2

't ; ∑
5

2

't . . . . . . 

2. meore brigadisaTvis analogiurad vangariSobT 

muSaobis xangrZlivobas, dawyebuli pirveli monazo-

midan, da vadgenT mwkrivs: 

∑
1

1

''t ; ∑
2

1

''t ; ∑
3

1

''t ; ∑
4

1

''t . . . . . 

3. miRebul mwkrivebs vwerT erTmaneTis qveviT da 

meore mwkrivis ricxvebs vaklebT pirveli mwkrivis 

Sesabamis monacemebs: 

#1 brigadisaTvis . . . . ;
2

2

'∑ t  ∑
3

2

't ; ∑
4

2

't ; ∑
5

2

't . . . . . . 

#2 brigadisaTvis . . . . ∑
1

1

''t ; ∑
2

1

''t ; ∑
3

1

''t ; ∑
4

1

''t . . . . . 

sxvaoba  .  .  .  .  .  .  . c1;        c2;        c3;        c4. . . . . . . . . 
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cmax Seadgens minimalur saorganizacio Sesvenebas (I) 

da (2) kerZo nakadebs Soris pirvel monazomze. ma-

Sasadame, (2) kerZo nakadis muSaobaSi CarTvis dasawyisi 

gadatanil unda iqnes Cmax-is toli dReebis raodenobiT 

(1) nakadis pirvel monazomze samuSaoTa damTavrebis 

momentidan. 

analogiurad ganvsazRvravT sawyis saorganizacio 

Sesvenebas (2) da (3) kerZo nakadebs Soris (nax.3.6). 

magaliTis saxiT gaviangariSoT sawyisi saorgani-

zacio Sesvenebebi araritmuli specializebuli nakadis 

kerZo nakadebs Soris, romelic naCvenebia 3.6 naxazze. 

 

 
nax. 3.6 araritmuli specializebuli nakadi brigadebis mu-

Saobis ritmis araerTgvarovani da arajeradi Secvlisas. 
 

3.6 naxazze mocemuli grafikisaTvis monacemebi #1 

da #2 brigadebis muSaobis ritmis Sesaxeb sxvadasxva 

monazomze moyvanilia qvemoT cxrilSi: 

 

monazomebis # brigadis # 

1 2 3 4 5 6 

1  .  .  .  .  .  .  .  .  .  .  .  . 

2  .  .  .  .  .  .  .  .  .  .  .  . 

3  .  .  .  .  .  .  .  .  .  .  .  . 

1 

3 

1 

1 

1 

1 

1 

2 

0 

4 

1 

1 

4 

1 

2 

1 

2 

1 
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#1 brigadisaTvis: ∑ =
2

2

' 1t dR.; 211
3

2

' =+=∑ t dR.; 

6411
4

2

' =++=∑ t dR.; 104411
5

2

' =+++=∑ t dR.;   

1114411
6

2

' =++++=∑ t dR.; 

#2 brigadisaTvis: 3
1

1

'' =∑ t dR.; 413
2

1

'' =+=∑ t dR.; 

6213
3

1

'' =++=∑ t dR.; 71213
4

1

'' =+++=∑ t dR.; 

811213
5

1

'' =++++=∑ t dR.;   

10211213
6

1

'' =+++++=∑ t dR. 

ricxvebis mwkrivebs #1 da #2 brigadebisaTvis 

vwerT erTmaneTis qveviT: 

#1 brigada .  .  .  .  1  2  6  10  11 

#2 brigada .  .  .  .  3  4  6  7   8  10 

 

sxvaoba       a  . . . –2 –2  0  3   3 –10 
 

aqedan c=amax=3 dRes, e.i. meore brigada muSaobas iwyebs 

pirveli brigadis mier pirvel monazomze samuSaos dam-

Tavrebidan 3 dRis Semdeg da 431'
1 =+=+= cts  dRe. 

analogiurad vsazRvravT saorganizacio Sesvenebis 

sidides me-2 da me-3 brigadebs Soris. 

#2 brigadisaTvis: 1
2

2

'' =∑ t dR.; 321
3

2

'' =+=∑ t dR.; 

4121
4

2

'' =++=∑ t dR.; 

51121
5

2

'' =+++=∑ t dR.; 721121
6

2

'' =++++=∑ t dR.; 
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#3 brigadisaTvis: 1
1

1

''' =∑ t dR.; 211
2

1

''' =+=∑ t dR.; 

2011
3

1

''' =++=∑ t dR.; 31011
4

1

''' =+++=∑ t dR.; 

521011
5

1

''' =++++=∑ t dR.; 

6121011
6

1

''' =+++++=∑ t dR. 

ricxvebis mwkrivebs #2 da #3 brigadebisaTvis vwerT 

erTmaneTis qveviT. 

#2 brigada  .  .  .  .  .  .  1  3  4  5  7 

#3 brigada  .  .  .  .  .  .  1  2  2  3  5  6 

 

sxvaoba           a .  .  .  .0  1  2  2  2 –6 
 

aqedan c=amax=2 dRes, e.i. mesame brigada muSaobas   

iwyebs meore brigadis mier pirvel monazomze samuSaos 

damTavrebidan 2 dRis Semdeg. 

nakadebis organizacia cvladi (araerTgvarovani) 

ritmiT mniSvnelovnad afarToebs mSeneblobaSi naka-

duri meTodis gamoyenebas nakadis Seqmnis sirTulis 

miuxedavad, mudmiv (erTgvarovan) da jeradritmian naka-

debTan SedarebiT. 

mSeneblobis organizaciis dros Tavdapirvelad yo-

velTvis cdiloben ritmuli nakadebis organizacias. 

rodesac aseTi nakadis organizacia SeuZlebeli xdeba, 

gadadian cvladritmiani nakadis organizaciaze. 

cvladritmiani (araerTgvarovani) nakadebis organi-

zaciis dros SesaZlebelia SemTxveva, rodesac erT-

erTi romelime me-n brigadis muSaobis xangrZlivoba ga-

nisazRvreba wamyvani manqanis mwarmoeblurobiT an gan-

xiluli procesis SromatevadobiTa da samuSao fron-

tis arsebobiT. amdenad, misi Semcireba SeuZlebeli iq-

neba, danarCeni brigadebis muSaoba ki SeiZleba orga-

nizebuli iyos daaxloebiT orjer swrafad, vidre me-n 
brigadisa. 
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aseT SemTxvevaSi saWiroa yvela brigadis muSaobis 

xangrZlivoba gautoldes yvelaze nela momuSave briga-

dis muSaobis xangrZlivobas (Sesabamisad muSebis ricx-

vis SemcirebiT), rac gamoiwvevs samuSaoTa Sesrulebis 

saerTo vadis gazrdas. 

samuSaoTa saerTo xangrZlivobis Semcireba nakadSi 

SesaZlebelia paralelurad momuSave ori brigadis or-

ganizaciiT n=a da n=δ , ise rogorc jeradritmiani na-

kadebis organizaciis dros iyo aRwerili (ix. nax.3.3). 

pirveli brigada imuSavebs kent monazomebze, xolo me-

ore _ luw monazomebze. 

nakadis xangrZlivobis da yvela sxva parametris an-

gariSi SeiZleba Sesruldes matricebis gamoyenebiTac. 

am dros nakadis parametrebis angariSis Semdeg Tval-

saCinoebis mizniT avagebT nakadis ciklogramas. 

araritmuli nakadebis parametrebis angariSi matri-

cebis gamoyenebiT warmoebs cvladritmianebis analo-

giurad im gansxvavebiT, rom angariSis procesSi saWi-

roa momijnave brigadebis TiToeuli wyvilisaTvis gani-

sazRvros maTi kritikuli miaxloebis adgili, romelic 

cvladritmian nakadebTan SedarebiT SeiZleba imyofe-

bodes nebismier monazomze. 

araritmuli da cvladritmiani nakadebis parametrebis 

angariSs matricebis  gamoyenebiT dainteresebuli mkiTxve-

li SeiZleba gaecnos wignSi [20] gv. 86-94 da sxv. 

 

 
$5. nakadebis organizacia calkeuli Senobebis 

mSeneblobis dros 
 

calkeuli Senobebisa da nagebobebis mSeneblobis 

dros nakadis organizacia mizanSewonilia, Tu SesaZle-

belia asaSenebeli obieqtis dayofa monazomebad, romle-

bic uzrunvelyofen damyarebuli nakadis organizacias. 

aseT Senobebs da nagebobebs warmoadgenen msxvili 

samrewvelo Senobebi, romelTac gegmaSi mniSvnelovani zo-

mebi gaaCniaT, mravalsarTuliani sacxovrebeli Senobebi 

an mniSvnelovani sigrZis inJinruli qselebi da gzebi. 
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nakaduri meTodiT calkeuli Senobebis mSeneblo-

bisaTvis, Cveulebriv, saWiroa ramdenime damoukidebeli, 

magram erTmaneTTan dakavSirebuli specializebuli na-

kadebis organizacia. TiToeuli maTgani sruldeba spe-

cializebuli samSeneblo, samSeneblo-samontaJo sam-

marTvelos an ubnis ZalebiT. 

monazomebi SeiZleba iyos saerTo yvela speciali-

zebuli nakadisaTvis. SesaZlebelia agreTve Senobis dayo-

fa calkeul monazomebad calkeuli specializebuli naka-

disaTvis. am SemTxvevaSi nakadebs SeiZleba gaaCndeT naka-

dis ritmis sxvadasxva mniSvneloba. magaliTad, mravalsar-

Tuliani sacxovrebeli saxlis konstruqciebis dasamonta-

Jeblad monazomis sidided miiReba sarTuli an misi naxe-

vari, xolo mopirkeTebis samuSaoebis specializebuli na-

kadisaTvis monazomi SeiZleba miRebul iqnes toli Seno-

bis seqciisa an seqciaSi ramdenime binisa. amasTan, nakadis 

biji gansxvavebuli iqneba Senobis montaJis warmoebis 

dros nakadis bijisagan. 

erT Senobaze yvela specializebuli nakadi erTma-

neTTan teqnologiurad unda iyos dakavSirebuli da 

unda qmnides saobieqto nakads, romlis produqciasac 

warmoadgens damTavrebuli Senoba. 

mravalsarTuliani sacxovrebeli Senobebis mSeneb-

lobis dros specializebul nakadebs warmoadgenen Se-

nobis miwisqveSa nawilis (nulovani cikli), Senobis 

mzidi da SemomzRudavi konstruqciebis montaJis, saxu-

ravis mowyobis, mopirkeTebis, santeqnikuri da eleqtro-

teqnikuri samuSaoebi. 

erTsarTuliani samrewvelo Senobis mSeneblobis 

dros specializebul nakads SeiZleba warmoadgendes 

agreTve, mowyobilobis montaJic. 

Senobebis moculobiT-gegmarebiTi da konstruqciu-

li Taviseburebebis mixedviT specializebuli nakadebi 

SeiZleba iyos Tanabari, jeradi an cvladi ritmiT. 
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$6. nakadebis organizacia Senobebisa da nage-
bobebis kompleqsis mSeneblobis dros 
 

obieqtebis kompleqsis mSeneblobaSi Sedis Senobe-

bis jgufis, sxvadasxvagvari sainJinro nagebobis (gzebi, 

miwisqveSa komunikaciebi) mSenebloba, teritoriis ke-

Tilmowyobis samuSaoebi da sxv. 

obieqtebis kompleqsSi Semavali Senobebi, Cveuleb-

riv, gansxvavdebian erTmaneTisagan konstruqciuli, mo-

culobiT-gegmarebiTi da sxva gadawyvetebiT. nakadebis 

organizaciisaTvis saWiroa  Senobebis dajgufeba kons-

truqciebis erTgvarovnobis niSniT da TiToeuli jgu-

fisaTvis damoukidebeli nakadis organizacia. 

analogiurad iqcevian gegmaSi didi zomebis mqone sam-

rewvelo Senobebis drosac. Senoba gegmaSi iyofa ramde-

nime samontaJo ubnad erTgvarovani konstruqciebiT. 

Senobebis dayofisas erTgvarovan jgufebad SeiZ-

leba adgili hqondes sam SemTxvevas: 

1. erT jgufSi gaerTianebuli Senobebi erTnairia ro-

gorc sarTulianobis, aseve seqciebis ricxvis mixedviT. 

2. Senobebi jgufSi erTgvarovania konstruqciebis 

mixedviT da gansxvavdebian erTmaneTisagan moculobiT-

gegmarebiTi gadawyvetebiT (sarTulebisa da seqciebis 

ricxviT). 

3. kompleqsSi Sedis calkeuli Senobebi, romlebic 

rogorc konstruqciuli, aseve moculobiT-gegmarebiTi 

gadawyvetebis gansxvavebulobis gamo ar SeiZleba mie-

kuTvnon erTgvarovani Senobebis romelime jgufs. 

yvelaze martivad nakadis organizacia SesaZle-

belia pirvel SemTxvevaSi. 

Tu Senobebi erTsarTuliania (mcire zomebis), TiTo-

euli Senoba miiReba, rogorc calkeuli monazomi, xo-

lo mTlianad kompleqsi – pirobiTad, rogorc erTi 

obieqti. obieqtze Camoyalibdeba ramdenime speciali-

zebuli nakadi mudmivi ritmiT. 

Tu Senobebi ramdenimesarTuliania, an sakmaod vrce-

lia gegmaSi, TiToeul Senobaze Camoyalibdeba ramde-

nime specializebuli nakadi, romlebic Seqmnian sao-

bieqto nakadebs. 
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TiToeul specializebul nakadSi momuSave briga-

debi, amTavreben ra maTTvis gankuTvnil samuSaoebs erT 

Senobaze, TandaTanobiT gadadian Semdegebze, amasTan 

inarCuneben muSaobis ritms. amrigad, specializebuli 

nakadebi moicaven Senobebis mTlian jgufs da qmnian 

kompleqsur nakadebs. 

Tu jgufSi gaerTianebuli Senobebi konstruqciebis 

TvalsazrisiT erTgvarovanni arian da erTmaneTisagan 

gansxvavdebian moculobiT-gegmarebiTi gadawyvetebiT, kom-

pleqsuri nakadis saerTo organizacia Senobebis jgufze 

iseTive rCeba, e.i. muSaTa brigadebi specializebul naka-

debSi TandaTanobiT gadadian erTi Senobidan meoreze da 

qmnian erTmaneTTan dakavSirebul specializebuli naka-

debis kompleqss. monazomebi sxvadasxva Senobaze Sroma-

tevadobiT gansxvavdebian erTmaneTisagan. 

specializebuli nakadebi calkeul Senobebze Seno-

bebis xasiaTis mixedviT SeiZleba organizebul iqnen, 

rogorc mudmivi da jeradi, aseve cvladi ritmebiT. 

kompleqsuri nakadis organizacia yovelTvis srul-

deba cvladi gamsxvilebuli ritmiT. 

Tu momijnave brigadebis erTi Senobidan meoreze 

gadasvlis dros Sesveneba muSaobaSi aucilebelia, ma-

Sin SesaZlebelia maTi dakaveba mosamzadebel samu-

SaoTa Sesrulebaze, an Senobebis kompleqsidan unda 

gamoiyos ramdenime obieqti, romelic Tavisi konstruq-

ciiT gansxvavdeba sxva Senobebisagan. maTi mSenebloba 

unda ganaxorcielon nakadis gareSe. am obieqtebze Sei-

Zleba dasaqmebul iqnen brigadebi im SemTxvevaSic, rode-

sac samSeneblo moednis materialur-teqnikuri resursebiT 

momaragebis saqmeSi garkveul Seferxebebs aqvs adgili. 

im SemTxvevaSi, rodesac Senobebis jgufSi obieq-

tebis raodenoba didia, xolo mSeneblobis vadebi Sez-

Rudulia, xdeba ramdenime paraleluri nakadis organi-

zacia. es nakadebi SeiZleba erTmaneTisagan damoukide-

belnic iyvnen da dakavSirebulnic – rodesac zogierTi 

brigada samuSaoebs asrulebs ramdenime paralelur na-

kadSi (ase SeiZleba samuSaoTa organizacia saxuravebis 

mowyobis, santeqnikur da sxva samuSaoebze). cxadia, Tu 
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brigada muSaobs or paralelur nakadze, misi muSaobis 

ritmi unda iyos orjer naklebi TiToeuli parale-

luri nakadis  ritmze. 

rodesac Senobebisa da nagebobebis didi gansxvave-

bis gamo SeuZlebeli xdeba maTi mSeneblobisaTvis sa-

erTo organizaciuli nakadis organizacia, aseT Sem-

TxvevaSi, SesaZlebelia mxolod ZiriTadi, wamyvani pro-

cesebis (miwis, samontaJo, aguris wyobis da sxva samu-

Saoebis) Sesasrulebeli nakadebis organizacia. 

 

 
$7. mSeneblobis nakaduri meTodis ekonomi-

kuri efeqturoba 
 

mSeneblobis nakaduri meTodis danergviT miRebuli 

ekonomikuri efeqti Sedgeba: obieqtebis adre amoqme-

debis, zednadebi xarjebis pirobiT – mudmivi nawilis 

Semcirebis, ZiriTadi sawarmoo fondebisa da sabrunavi 

saxsrebis gamoyenebis gaumjobesebis Sedegad miRebuli 

ekonomiisagan da gamoiTvleba formuliT 

)1()()( 21
'

et

nak

naketnnak.et.n T
T

HTkTkTT −+−Ε+−Ε∋= φ ,    (3.18) 

sadac 
'
nΕ  aris dargisaTvis (romelsac miekuTvneba 

saeqspluataciod gadacemuli obieqti) kapdabandebebis 

efeqtianobis normatiuli koeficienti; φ– eqspluata-

ciaSi adre Seyvanili sawarmoo fondebis Rirebuleba; 

Tet, Tnak – mSeneblobis xangrZlivoba Sesabamisad eta-

lonuri variantisa (magaliTad, normatiuli) da na-

kaduri mSeneblobis grafikis mixedviT; En – kapda-

bandebebis ekonomikuri efeqtianobis normatiuli koe-

ficienti; k1, k2 – ZiriTadi sawarmoo fondebisa da sa-

brunavi saxsrebis saSualo sidide (samSeneblo or-

ganizaciebis balansze gamoxatuli) mSeneblobis perio-

disaTvis, Sesadarebeli variantebis mixedviT; H – pi-

robiT – mudmivad zednadebi xarjebi mSeneblobis eta-

lonuri (normatiuli) xangrZlivobis variantisaTvis. 
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nfpUyf!Ubwj!
 

Senoba-nagebobebis kompleqsebis 
mSeneblobis kalendaruli gegmebi  
mSeneblobis organizaciis proeqtis 

SemadgenlobaSi 
 

$1. zogadi debulebebi kalendaruli dagegm-
vis Sesaxeb 
 

kalendaruli gegmebi da grafikebi, mSeneblobis 

organizaciisa da samuSaoTa warmoebis proeqtebis Se-

madgenlobaSi, warmoadgenen Senoba-nagebobebis kompleq-

sebis da calkeuli obieqtebis mSeneblobis dagegmvis 

safuZvels (СНиП 3.01.01-85). 
kalendaruli gegmebi da grafikebi ramdenime saxisaa: 

1. mSeneblobis Senakrebi kalendaruli gegma mSe-

neblobis organizaciis proeqtis SemadgenlobaSi; 

2. calkeuli obieqtis mSeneblobis kalendaruli 

gegma samuSaoTa warmoebis proeqtis SemadgenlobaSi; 

3. calkeuli samSeneblo-samontaJo samuSaoebis 

(procesebis) Sesrulebis saaTuri grafikebi teqnolo-

giuri qartebis SemadgenlobaSi. 

CamoTvlili kalendaruli gegmebi da grafikebi 

erTmaneTTan SeTanawyobili unda iqnes imgvarad, rom 

calkeuli samSeneblo-samontaJo samuSaoebis Sesrule-

bis vadebi, saaTuri grafikebis mixedviT, emTxveodes 

obieqtis kalendarul gegmaze maTi Sesrulebis vadebs, 

xolo calkeuli Senoba-nagebobebis mSeneblobis xan-

grZliobebi – maTi mSeneblobis dawyebisa da damTav-

rebis vadebs, Senoba-nagebobebis kompleqsis Senakreb 

kalendarul gegmaze. 

mSeneblobis Senakrebi kalendaruli gegma gan-

sazRvravs calkeuli obieqtebisa da mTlianad kompleq-

sis mSeneblobis dawyeba-damTavrebis vadebs. Senakrebi 

kalendaruli gegmis mixedviT dadgindeba: moTxovni-

leba muSaTa kadrebsa da materialur-teqnikur resur-
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sebze (masalebze, detalebze, konstruqciebze, samSeneb-

lo manqana-mowyobilobebze, satransporto saSualebeb-

ze) drois faqtoris gaTvaliswinebiT; teqnologiur, 

energetikul da sxva mowyobilobaTa miwodebis vadebi; 

mosamzadebeli da saerTo samoedno samuSaoebis Catare-

bis vadebi (mosamzadebeli periodis samuSaoebis Sesru-

lebis kalendaruli gegmis Tanaxmad). 

Senoba-nagebobebis kompleqsis mSeneblobis Senakre-

bi kalendaruli gegmis safuZvelze, dgeba calkeuli 

Senoba-nagebobebis mSeneblobis kalendaruli gegmebi. 

obieqtis mSeneblobis kalendaruli gegma gansazR-

vravs mocemul obieqtze samuSaoTa Sesrulebis Tanmim-

devrobasa da xangrZliobas; saSualebas iZleva gaewios 

yoveldRiuri kontroli warmoebis msvlelobas; Sedges 

samuSaoTa warmoebis operatiuli gegma; masalebis, de-

talebisa da konstruqciebis Semozidvis gegmebi; gani-

sazRvros teqnologiuri mowyobilobis montaJis  daw-

yebis vada da xangrZlivoba da sxv. 

samuSaoTa warmoebis saaTuri grafikebi muSavdeba 

ZiriTadad Senoba-nagebobebis asawyobi konstruqciebis 

montaJisaTvis. saaTur grafikebze gansazRvrulia cal-

keuli asawyobi elementebis saproeqto mdgomareobaSi 

damontaJebis vadebi da Tanmimdevroba. grafikebis asage-

bad sargebloben ЕНиР-ebiT. grafikebze naCvenebia TiTo-

euli samontaJo elementis dasamontaJeblad saWiro sa-

manqano dro da memontaJeTa brigadis Semadgenloba. 

 

 

$2. gasaSvebi kompleqsebi da mSeneblobis rigisoba 

samrewvelo sawarmoebi, romelTa mSenebloba gaTva-

liswinebulia ramdenime wlis ganmavlobaSi, eqsplua-

taciaSi SehyavT gasaSvebi kompleqsebisa da rigebis sa-

xiT saxalxo meurneobis ganviTarebis gegmiT gaTvalis-

winebuli sawarmoo simZlavreebis amoqmedebis vadebis 

Sesabamisad. 

gasaSvebi kompleqsi ewodeba ZiriTadi sawarmoo da 

damxmare daniSnulebis, energetikuli da sasawyobo 

meurneobis, kavSirgabmulobis, keTilmowyobis sainJinro 
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komunikaciebis obieqtebis an maTi nawilebis erToblio-

bas, romlebic Seadgenen sawarmos nawils da uzrunvel-

yofen mocemuli gasaSvebi kompleqsisaTvis proeqtiT 

gaTvaliswinebuli produqciis gamoSvebas. 

mSeneblobis rigi ewodeba obieqtebis an maTi nawi-

lebis erTobliobas, romlebic uzrunvelyofen mocemu-

li sawarmosaTvis proeqtiT gaTvaliswinebuli mza 

produqciis gamoSvebas. mSeneblobis rigi SeiZleba 

moicavdes ramdenime gasaSveb kompleqss. 

samrewvelo sawarmoebis an sacxovrebeli masivis 

mSenebloba gasaSvebi rigebiT uzrunvelyofs daumTav-

rebeli mSeneblobis moculobis mniSvnelovnad Semcire-

bas da kapdabandebebis efeqtur gamoyenebas. 

ganvixiloT magaliTi. imisaTvis, rom brZmedma imu-

Saos, saWiroa misi amoqmedebis momentisaTvis damTavr-

des da eqspluataciaSi Sevides momsaxure nagebobebis 

kompleqsi; kerZod: samadno ezos ubani, bunkeruli 

estakada, sadac warmoebs kazmis dozireba brZmedSi Ca-

tvirTvis win, haersasxurebeli, samsxmelo ezo, Camo-

msxmeli manqanebi, rkinigzebis qseli, wyalmomaragebis 

mZlavri sistema da sxv. nagebobebi, Senobebi, qselebi. 

sabrZmede saamqros kompleqsis eqspluataciaSi Seyvanis 

momentisaTvis unda aSendes da eqspluataciaSi Sevides 

nedleulis baza, romelic uzrunvelyofs saamqros mad-

niT, koqsiT, flusiT da sxv. 

konverteruli saamqros mSeneblobis vadebi ise un-

da iyos dakavSirebuli sabrZmede saamqros mSeneblobis 

vadebTan, rom foladsadnobi Rumelebis gaSvebis momen-

tisaTvis isini uzrunvelyofilni iyvnen TujiT. 

blumingisa da TiToeuli saglini dganis gaSvebis 

momentisaTvis sabrZmede da foladsadnobi saamqroebi 

eqspluataciaSi unda Sevidnen iseTi mwarmoeblurobiT, 

rom SesZlon blumingisa da saglinavi dganebis uzrun-

velyofa foladis lugvebiT. 

ganxiluli magaliTidan Cans, rom gasaSvebi kom-

pleqsis dadgenis dros saWiroa ganisazRvros teqnolo-

giuri procesis erTianobiT dakavSirebuli Senoba-na-

gebobebis iseTi Semadgenloba, romelic uzrunvelyofs 
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wamyvani saamqros normalur eqspluatacias da minima-

luri iqneba samSeneblo-samontaJo samuSaoTa moculo-

biT da mSeneblobaze danaxarjebiT. 

sacxovrebeli masivis gaSenebis rigs, magaliTad, 

SeiZleba warmoadgendes calkeuli kvartalebi, mikro-

raionebi an Senobebis jgufebi. 

 

 
$3. sawyisi masalebi kalendaruli gegmebis 

daproeqtebisaTvis 
 

aRniSnul masalebs miekuTvneba: 

1. teqnikur-ekonomikuri dasabuTeba; 

2. topografiuli, geologiuri da hidrogeologiuri 

Ziebis masalebi; 

3. gadawyvetilebebi samSeneblo masala-konstru-

qciebis gamoyenebis, ZiriTadi nagebobebis mixedviT, mSe-

neblobis saministrosTan an misi davalebiT samSeneblo 

organizaciasTan SeTanxmebuli, mSeneblobis organi-

zaciis wesebis da samSeneblo-samontaJo samuSaoTa meqa-

nizaciis saSualebebis Sesaxeb, agreTve monacemebi mSe-

neblobis wyliT, eleqtroenergiiT, orTqliT da adgi-

lobrivi samSeneblo masalebiT uzrunvelyofis Sesaxeb; 

4. monacemebi mSeneblobis uzrunvelyofis SesaZleb-

lobis Sesaxeb adgilobrivi muSaTa kadrebiT, sacxov-

rebeli da kulturul-sayofacxovrebo saTavsebiT; 

5. monacemebi saerTo-samSeneblo da specializebu-

li samSeneblo-samontaJo organizaciebis simZlavris, 

samSeneblo industriis sawarmoo bazis, misi gamoyene-

bisa da gafarToebis SesaZleblobebis Sesaxeb; 

6. cnobebi Sesabamisi kontraqtebis Sesaxeb (obieq-

tebis mSeneblobis SemTxvevaSi kompleqturi importuli 

mowyobilobis bazaze). 
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$4. kalendaruli gegmebis damuSavebis Tanmim-
devroba 

 

mSeneblobis kalendaruli gegmebis damuSaveba re-

komendebulia Sesruldes Semdegi TanmimdevrobiT: 

dadgindeba calkeuli obieqtebis mSeneblobis rigi-

Toba da vadebi, agreTve calkeuli rigebisa da asamu-

Savebeli kompleqsebis eqspluataciaSi Seyvanis vadebi; 

ganisazRvreba mSeneblobis, wlebis mixedviT, kapita-

luri dabandebebi da samSeneblo-samontaJo samuSaoTa 

moculobebi aTas maneTobiT; 

Seivseba mSeneblobis ZiriTad periodSi Sesasrule-

beli samuSaoebis kalendaruli gegmis forma (cxr.4.1). 

kapitalur dabandebaTa da samSeneblo-samontaJo samu-

SaoTa moculobebis ganawileba (sveti 3-14) mocemulia 

wiladis saxiT: mricxvelSi – kapdabandebaTa moculoba, 

mniSvnelSi – samSeneblo-samontaJo samuSaoTa moculo-

ba. sacxovrebeli-samoqalaqo obieqtebisaTvis sam-

Seneblo-samontaJo samuSaoebis moculoba mocemuli 

unda iyos Tveebis mixedviT. 

 

cxrili 4.1 

mSeneblobis kalendaruli gegma 

(mSeneblobis organizaciis proeqtis SedgenilobaSi) 

 

mSeneblobis kalendaruli gegmis damuSavebis para-

lelurad dgeba mosamzadebeli periodis samuSaoTa ka-

lendaruli gegma. 

dasaproeqtebeli obieqtis dasaxeleba 

samuSaoTa moculo-

bebis ganawileba mSe-

neblobis periodebis 

(kvartlebis, wlebis) 

mixedviT, aTas man. 

 

 

obieqtebisa 

da samuSao-

ebis dasaxe-

leba 

 

 

sruli saxar-

jTaRricxvo 

Rirebuleba, 

aTas man. 

 

 

maT Soris samSe-

neblo-samontaJo 

samuSaoTa mocu-

loba, aTas man. 

 

1 2 da a.S. 

1 2 3 4 
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aRniSnuli kalendaruli gegmebis gamoyenebiT, mu-

Savdeba Semdegi saproeqto dokumentebi: 

1. samSeneblo, samontaJo da specialur samuSaoTa 

(teqnologiuri mowyobilobis montaJis CaTvliT) mocu-

lobebis uwyisi calkeuli obieqtebis, asamuSavebeli 

kompleqsebisa da mSeneblobis periodebis samuSaoTa 

gamoyofiT (cxrili 4.2). 

 

cxrili 4.2 

samSeneblo, samontaJo da specialur samuSaoTa  

moculobebis uwyisi 

 
samuSaoTa mocu-

lobebis ganawi-

leba mSeneblo-

bis periodebis 

mixedviT 

 

samuSaoTa 

dasaxeleba 

 

 

ganzomilebis 

erTeuli 

 

sul mSeneb-

lobaze 

 

 1 2 da a.S. 

     1     2     3 4 

miwis samu- 

Saoebi (Wri- 

li, yrili) 

da a.S. 

     

 

2. obieqtebis, asamuSavebeli kompleqsebisa da mSe-

neblobis vadebis mixedviT ganawilebuli samSeneblo 

konstruqciebis, nakeTobebis, detalebis, naxevarfabri-

katebis, masalebisa da mowyobilobebis moTxovnilebis 

grafiki. (cxrili 4.3). 

4.3 cxrilSi moTxovnileba ZiriTad masalebze, Cveu-

lebriv, naCvenebia xolme wiladis saxiT: mricxvelSi – 

saerTo moTxovnileba, mniSvnelSi – moTxovnileba sam-

Seneblo industriis sawarmoebSi dasamzadebeli konstruq-

ciebisa da nakeTobebisaTvis saWiro masalebis gamoklebiT. 

3. ZiriTad samSeneblo manqanebze (mTlianad mSe-

neblobaze) moTxovnilebis grafiki; 

4. muSaTa kadrebze moTxovnilebis grafiki. 

kalendaruli gegmebis damuSavebis dros obieqtebis 

mSeneblobis xangrZlivoba ganisazRvreba normebiT 

СНиП 1.04.03-85. calkeul SemTxvevebSi SesaZlebelia mSe-
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neblobis xangrZlivobis Semcireba normatiul sidide-

sTan SedarebiT direqtiuli organoebis an principu-

lad axali moculobiT-gegmarebiTi da konstruqciuli 

gadawyvetilebebis safuZvelze. mSeneblobis xangrZli-

vobis Semcireba unda SeuTanxmdes damkveTsa da genera-

lur moijaradres, agreTve qvemoijaradre samSeneblo 

da samontaJo organizaciebs. 

 

cxrili 4.3 

samSeneblo konstruqciebis, nakeTobebis, detalebis, 

naxevarfabrikatebis, masalebisa da mowyobilobebis moTxov-

nilebis grafiki 

samSeneblo-samontaJo samuSaoTa moculobebi da 

moTxovnileba samSeneblo konstruqciebze, detalebze, 

naxevarfabrikatebze, ZiriTad masalebze ganisazRvreba ti-

puri proeqtebis monacemebis da analogiuri Senobebis 

proeqtebis an saxarjTaRricxvo Rirebulebisa da materia-

luri resursebis xarjis gamsxvilebuli maCveneblebis 

mixedviT, agreTve mSeneblobis organizaciis proeqtebis 

Sesadgenad gaTvaliswinebuli saangariSo normativebis 

safuZvelze. gamsxvilebul maCveneblad miiReba samSe-

neblo samontaJo samuSaoTa Rirebulebis 1 mln man. an 

fizikuri maCveneblebi (magaliTad, Senobis samSeneblo 

 

maT Soris 

 

ganawileba mSene-

blobis periode-

bis mixedviT 

 

 

 
 

 

 

 

 

dasaxeleba 

 

 

ganzomi-

lebis 

erTeuli 

 

sul 

mSene-

bloba-

ze 
 

ZiriTadi 

obieqte-

bis mi-

xedviT 

   

droebiTi 

Senobebisa 

da nagebo-

bebis mixe-

dviT 

 

 

 

 

 

 

 
 1 2  da a.S. 

    1     2     3    4    5         6 

asawyobi rki-

na-betonis kon-

struqciebi 

(ZiriTadi no-

menklaturis 

gamoyofiT)....  

da a.S. 
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moculobis 1000 m3 an 100 m2 sasargeblo farTis samuSaoTa 

saxeebis, gaSenebis farTis mixedviT da sxv.). 

muSebis raodenobis angariSi warmoebs samSeneblo-

samontaJo samuSaoTa wliuri moculobis Rirebulebis 

(maneTobiT) gayofiT saSualo wliur gamomuSavebaze 

maneTobiT. gamomuSaveba miiReba genmoijare samSeneblo 

organizaciisa da specializebuli organizaciebis mona-

cemTa mixedviT. samuSaoTa warmoebis wesebi SeirCeva Ziri-

Tadi, gansakuTrebiT, Sromatevadi samuSaoebis mixedviT. 

ZiriTad samSeneblo manqanebze (eqskavatorebi, amwe-

ebi da sxv.) moTxovnilebis angariSi warmoebs Sesasru-

lebel samuSaoTa moculobidan da aRniSnuli manqa-

nebis gamomuSavebis normebidan gamomdinare. danarCeni 

samSeneblo manqanebisa da satransporto saSualebebis 

raodenoba ganisazRvreba gamsxvilebuli saangariSo 

normativebiT. 

eleqtroenergiis, wylis, saTbobis, orTqlis, Jang-

badisa da SekumSuli haeris xarji ganisazRvreba zamT-

ris periodSi samuSaoTa warmoebis Sedegad gamowveuli 

damatebiTi moTxovnilebis gaTvaliswinebiT, agreTve 

gamsxvilebuli saangariSo normativebiT samSeneblo-

samontaJo samuSaoTa wliuri moculobis milion maneTze. 

moTxovnileba sacxovrebel farTobze da kulturul-

sameurneo Senobebze (mSeneblebisaTvis) ganisazRvreba 

momuSaveTa mTliani raodenobisa da ojaxianobis koe-

ficientis gaTvaliswinebiT, gamsxvilebuli  maCveneble-

bis mixedviT an gaangariSebis gziT (adgilobrivi piro-

bebis gaTvaliswinebiT). 

gansakuTrebiT rTuli obieqtebisaTvis mSeneblobis 

organizaciis proeqtis SedgenilobaSi damatebiT gaiT-

valiswineba kompleqsuri gamsxvilebuli qseluri gra-

fiki, romliTac ganisazRvreba daproeqtebis ZiriTadi 

etapebis da obieqtis mSeneblobis xangrZlivobebi, asamu-

Savebeli kompleqsis SemadgenlobaSi Semavali cal-

keuli Senoba-nagebobebis mSeneblobis rigisoba, teqno-

logiuri mowyobilobis miwodebis vadebi da sxv. 

martivi obieqtebisaTvis kalendaruli dagegmva xor-

cieldeba Semcirebuli moculobiT: mSeneblobis ka-
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lendaruli gegma mosamzadebeli periodis samuSaoebis ga-

moyofiT; samSeneblo, samontaJo da specialur samSeneblo 

samuSaoTa moculobebis uwyisebiT; masalebze, samSeneblo 

manqanebsa da meqanizmebze moTxovnilebis grafikebiT. 

 

 

$5. mSeneblobaSi maragnakeTis angariSi 

samSeneblo warmoebis organizaciis erT-erT mTavar 

moTxovnas warmoadgens mSeneblobis uwyvetobis uzrun-

velyofa, obieqtebis eqspluataciaSi riTmulad da Ta-

nabrad Cabareba da samSeneblo organizaciebis simZ-

lavris racionalurad gamoyeneba. 

amisaTvis aucilebelia samSeneblo organizaciebis 

samuSaoTa wliur gegmebSi gaTvaliswinebuli iyos gar-

kveuli moculobis gardamavali mSenebloba. 

samuSaoTa moculobas, romelic wlis bolos gar-

damaval obieqtebze daumTavrebeli rCeba, ewodeba gar-

damavali maragnakeTi. maragnakeTi ar SeiZleba nebis-

mieri iyos. misi sidide unda ganisazRvros Sesabamisi 

angariSis SesrulebiT, momdevno wels yvela obieqtis 

mSeneblobis sagegmo moculobebis, vadebis, asaSenebeli 

Senoba-nagebobebis xasiaTis da sxva faqtorebis gaT-

valiswinebiT. 
 

1. maragnakeTis angariSi sacxovrebel mSeneblobaSi.  

sacxovrebeli mSeneblobis dros maragnakeTis dasa-

gegmavi sidide unda Seesabamebodes normebs СН 104-81, ro-
melsac ewodeba “maragnakeTis normebi sacxovrebel mSe-

neblobaSi kompleqsuri ganaSenianebis gaTvaliswinebiT”. 

maragnakeTi SeiZleba ganisazRvros saxarjTaRricxvo 

fasebsa da sacxovrebeli farTobis kvadratul met-

rebSi. 

maragnakeTis sidide saxarjTaRricxvo fasebSi gani-

sazRvreba formuliT: 

                  Рm.R= 100
44332211 ΚΒ+ΚΒ+ΚΒ+ΚΒ
,         (4.1) 
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sadac Рm.R aris maragnakeTis sidide dasagegmavi wlis 

bolos, momaval wels asamoqmedebeli obieqtebis sax-

arjTaRricxvo Rirebulebidan, %-obiT. 

B1, B2, B3, B4 – wlis kvartalebis mixedviT eqsp-

luataciaSi Sesayvani sacxovrebeli farTobis sidide 

%-obiT wliuri gegmidan; 

K1, K2, K3, K4 – momavali wlis Sesabamis kvartalebSi 

saeqspluataciod gadasacemi gardamavali obieqtiebis au-

cilebeli teqnikuri mzadyofna dasagegmavi wlis bolos 

%-obiT maTi saxarjTaRricxvo Rirebulebidan. 

maragnakeTis obieqtebis mzadyofna maTi mSeneblo-

bis xangrZlivobis eqspluataciaSi Seyvanis vadisa da 

kedlebis masalis mixedviT moyvanilia maragnakeTis 

normebidan 4.4 cxrilis saxiT. 

gardamavali obieqtebis aucilebeli teqnikuri 

mzadyofna, RirebulebiT gamosaxulebaSi, damokidebu-

lia maTi mSeneblobis xangrZlivobaze, momaval wels 

maTi eqspluataciaSi Seyvanis vadebsa da obieqtis kons-

truqciul Taviseburebebze. 

gardamavali maragnakeTis angariSi (4.1) formuliT 

SeiZleba Sesruldes, daaxloebiT Tanabari moculobis da 

saxarjTaRricxvo Rirebulebis obieqtebisaTvis, romlebic 

xasiaTdebian erTi tipis sarTulianobiTa da konstruq-

ciuli gadawyvetebiT. sxvadasxva tipis sacxovrebeli sax-

lebis SemTxvevaSi Senobebi unda daiyos jgufebad sar-

Tulianobis, konstruqciuli sqemis, samSeneblo mocu-

lobisa da mSeneblobis xangrZlivobis gaTvaliswinebiT. 

TiToeuli jgufisaTvis gardamavali maragnakeTis sidide 

SeiZleba gamoviTvaloT (4.1) formuliT. 
 

2. maragnakeTis angariSi samrewvelo mSeneblobaSi.  

samrewvelo mSeneblobisaTvis maragnakeTi ganisazR-

vreba normebiT CH411-81 “maragnakeTis normativebi sa-

warmoTa da Senoba-nagebobaTa mSeneblobaSi”. 

maragnakeTi mSeneblobaSi mrewvelobisa da saxalxo 

meurneobis dargebis mixedviT ganisazRvreba simZlav-

ris, kapitaluri dabandebebisa da samSeneblo-samontaJo 

samuSaoTa moculobis gaTvaliswinebiT. 



 97 

maragnakeTis moculoba sawarmos mSeneblobis Ti-

Toeuli kalendaruli wlis bolos saxarjTaRricxvo 

fasebSi gamoiTvleba formuliT:  

                              З=(Ks-Bs).c,                                     (4.2) 
sadac З aris maragnakeTi saxarjTaRricxvo fasebSi; 

Ks – sawarmos mzadyofnis maCvenebeli; ganisazR-

vreba wlis bolosaTvis ganxorcielebuli kapitaluri 

dabandebebis SefardebiT sawarmos mTlian saxarjT-

aRricxvo RirebulebasTan; 

Bs – ZiriTadi fondebis moqmedebaSi Sualeduri 

Seyvanis maCvenebeli; ganisazRvreba wlis bolosaTvis 

amoqmedebuli obieqtebis Rirebulebis SefardebiT sa-

warmos mTlian saxarjTaRricxvo RirebulebasTan; 

c – sawarmos mTliani saxarjTaRricxvo Rirebu-

leba. 

maragnakeTis sidide simZlavris mixedviT gamoiTv-

leba formuliT  

             
T

mtmtmt
H ii+++

=
.....2211 ,                       (4.3) 

sadac m1,2,...,i – Sesabamisi jgufebis sawarmoTa simZlav-

ris wili yvela sawarmos erTian simZlavreSi, romle-

bic unda amoqmeddnen momdevno sagegmo periodis ganmav-

lobaSi; 

t1,2,...,i – Sesabamisi jgufebis sawarmoTa mSeneblobis 

normatiuli xangrZlivoba, wlobiT; 

T – momdevno sagegmo periodis xangrZlivoba, wlobiT. 

maragnakeTis sidide dargSi kapitalur dabandebaTa 

mixedviT 

                  ,
∑
∑=Η

MY
Зi

k                     (4.4) 

sadac Зi aris maragnakeTis Sejamebuli moculoba 

erTgvarovan sawarmoTa jgufebis mixedviT; 

M – sawarmoTa jgufis simZlavre, romelic gan-

kuTvnilia asamoqmedeblad sagegmo periodis farglebs 

gareT; 
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 Y – xvedriTi kapdabandebebis norma simZlavris er-

Teulze. 

maragnakeTis moculoba saxarjTaRricxvo fasebSi 

dasagegmavi periodis bolosaTvis erTgvarovani sawar-

moebis jgufis mixedviT, romlebic imyofebian mSeneb-

lobis sxvadasxva stadiaSi, ganisazRvreba formuliT: 

                      З=c1(kt-1-Bt-1)+c2(kt-2-Bt-2)+...+ct(k1-B1)               (4.5) 
sadac c1,2,...,t aris sawarmoTa saxarjTaRricxvo Rirebuleba, 

romlebic Sedian moqmedebaSi pirvel, meore, . . . , t wels; 

amasTan t aris erTi sawarmos mSeneblobis xangrZlivoba 

wlebSi; normirebis dros saxarjTaRricxvo Rirebuleba 

SeiZleba miRebul iqnes xvedriTi kapdabandebebis normebis 

mixedviT; 

kt-1, kt-2,..., k1 – sawarmoebis mzadyofnis gasaSuale-

buli maCvenebeli mSeneblobis Sesabamisi wlis bolo-

saTvis; 

Bt-1, Bt-2,..., B1 – saSualedo amoqmedebis gasaSualebuli 

maCvenebeli mSeneblobis Sesabamisi wlis bolosaTvis. 

maragnakeTis sididis gansasazRvrad, procentobiT 

wliuri kapdabandebebidan aucilebelia winaswar gani-

sazRvros am ukanasknelis moculoba. Tu mTeli peri-

odis ganmavlobaSi igegmeba erTgvarovan sawarmoTa Ta-

nabari ricxvis yovelwliuri amoqmedeba, maSin kapdaban-

debaTa wliuri moculoba toli iqneba sawarmoTa sa-

xarjTaRricxvo Rirebulebisa, romelTa moqmedebaSi Sey-

vana gaTvaliswinebulia erTi wlis ganmavlobaSi. sxva 

SemTxvevebSi kapdabandebaTa wliuri moculoba iqneba: 

                   Гkd=c0(1-kt-1)+c1(kt-1-kt-2)+...+ctk1                                            (4.6) 
sadac Гkd aris kapdabandebaTa wliuri moculoba mSe-

neblobis sxvadasxva stadiaSi myofi erTgvarovani sa-

warmoebis jgufis mixedviT; 

c0 – im sawarmoTa saxarjTaRricxvo Rirebuleba, 

romelTa moqmedebaSi Seyvana gaTvaliswinebulia sageg-

mo periodis ukanaskneli wlis ganmavlobaSi; 

c1,2,...,t – sawarmoTa saxarjTaRricxvo Rirebuleba, 

romlebic amoqmeddebian momavali sagegmo periodis 

pirvel, meore, . . . t wlis  ganmavlobaSi; amasTan, t aris 
erTi sawarmos mSeneblobis xangrZlivoba. 
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maragnakeTis sagegmo sididis gansazRvra procen-

tobiT dargSi (qvedargSi) wliuri kapdabandebebidan 

SeiZleba gamoyenebuli iqnes, rogorc dagegmvisaTvis, 

aseve daumTavrebeli mSeneblobis mdgomareobis gasaana-

lizeblad. 

 

 
$6. masalebisa da detalebis Semozidvisa da 

xarjis grafikebis Sedgena 
 

mSeneblobis kalendaruli grafikis koreqtirebis 

Semdeg warmoebs masalebis, detalebis Semozidvisa da 

xarjis grafikebis Sedgena. grafiki dgeba TiToeuli 

masalisaTvis. 

masalebisa da detalebis xarjis grafikis mixedviT 

ageben maTi Semozidvis grafiks; masSi gaiTvaliswineba 

garkveuli maragi samuSaoTa Seuferxeblad Sesrule-

bisaTvis. masalebis maragi saobieqto sawyobSi unda iy-

os minimaluri, magram sakmarisi didmwarmoebluri muSa-

obis organizaciisaTvis. 
masalebis Semozidvisa da xarjvis grafikebi SeiZ-

leba aigos masalis yoveldRiuri Semozidvis, xarjvis 

da sawyobSi naSTis CvenebiT. aseT grafikebs ewodebaT 

diferencialuri. 

4.1,a naxazze gamosaxulia qviSis Semozidvisa da 

xarjvis grafiki. qviSis transportireba gaTvaliswine-

bulia avtomanqanebiT im angariSiT, rom pirveli aTi 

dRis ganmavlobaSi dReSi ixarjeba 20 m3, Semdegi oci 

dRis ganmavlobaSi – dReSi 40 m3, xolo bolo 20 dRis 

manZilze – dReSi 25 m3. davuSvaT, rom gadazidva xor-

cieldeba ori 5 tona tvirTamweobis avtoTviTmcleliT, 

TiToeuli maTgani asrulebs 5 reiss da cvlis ganmav-

lobaSi orive manqaniT gadaziduli qviSis raodenoba 

Seadgens 30m3/2 manq. X 5 reis. X 5 t.: 1,66 t/m3 = 30 m3. 

rogorc grafikidan Cans, mSeneblobis dasawyisSi mara-

gi sakmarisi iqneba 7,5 dRis ganmavlobaSi samuSaod 

(pirveli aTi dRis ganmavlobaSi xarjvis gaTvaliswinebiT 
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nax.4.1 qviSis Semozidvisa da xarjvis grafikebi. 

a _ diferencialuri; b _ integraluri. 
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5.7
20

150 =  dRe), me-11 dReze 25.6
40

250 =  dRis, 31-e dReze 

2
25
50 =  dRis da 46-e dReze - 5

25
125 =  dRis ganmavlobaSi 

samuSaod. grafikidan gamomdinare, sawyobis mosawyobad 

gankuTvnili moedani unda iZleodes aranakleb 250 m3 

(maqsimaluri maragi) qviSis dasawyobebis saSualebas. 

masalis araTanabari xarjvis SemTxvevaSi, samuSao 

dReebis gansazRvruli ricxvisaTvis masalis mudmivi ma-

ragis SesanarCuneblad, saWiroa masalis Semozidva gan-

xorcieldes sxvadasxva raodenobis manqanebiT, drois 

sxvadasxva periodSi masalis xarjvis gaTvaliswinebiT. 

am mizniT ageben integralur grafiks, romelic sa-

Sualebas iZleva grafikuli meTodiT ganisazRvros ma-

salis transportirebisaTvis saWiro avtomanqanebis ra-

odenoba sawyobSi masalis dagegmili mudmivi maragis 

SeqmnisaTvis. 4.1,b naxazze moyvanilia qviSis Semozidvi-

sa da xarjvis integraluri grafiki zemoTganxiluli 

magaliTisaTvis. manqanebis ricxvis SesarCevad ZiriTadi 

grafikis marcxniv gamosaxulia damxmare sxivuri grafi-

ki. sxivebiT aRniSnulia transportis 5 dRis ganmavlo-

baSi muSaobis dros erTi, ori, sami da oTxi manqaniT 

Semoziduli masalis moculobebi. 

1 manqaniT gadazidvis SemTxvevaSi 

5 reisi X5 t.X5 dRe – 125 t.:1,66 t/m3 – 75 m3; 

2 manqaniT _ 

75X2 – 150 m3; 

3 manqaniT _ 

75X3 – 255 m3; 

4 manqaniT –  

75X4 – 300 m3. 

daxrili swori wertil-wyvetili xazi, gavlebuli 

sxivis paralelurad, romelic Seesabameba qviSis gada-

zidvas ori avtoTviTmcleliT, Seesabameba diferen-

cialur grafikze naCveneb variants, cvladi maragiT. 

texili wyvetili xazi Seesabameba variants, romlis 

drosac qviSis gadazidva warmoebs avtoTviTmclelebis 



 102 

cvladi raodenobiT, xolo sawyobSi masalis maragi 

mudmivia. 

amocanis gadawyvetis warmodgenili grafikuli xer-

xi miaxloebiT Sedegebs iZleva da eleqtronul-gamoTv-

liTi manqanebiT aRniSnuli amocanebis amoxsnisaTvis 

miuRebelia. es xarvezi SeiZleba Seivsos masaliT: sa-

warmoebSi masalebis integraluri xarjis da Semozid-

vis analizuri gansazRvra [68], sadac amocana wydeba 

formulebis meSveobiT da sruli SesaZleblobaa saTa-

nado algoriTmis Sesadgenad eleqtronul-gamoTvliTi 

manqanebisaTvis. 

 
 

$7. Senakrebi (krebsiTi) kalendaruli gegmis 
daproeqteba  

I. sacxovrebeli mSeneblobis Senakrebi kalendaruli 

gegma.  

sacxovrebeli masivis (mikroraionis, kvartalis) ga-

naSenianebis an kulturul-sayofacxovrebo daniSnu-

lebis obieqtebis kompleqsis (sportuli nagebobebis, 

qalaq-saavadmyofos da a.S.) mSeneblobis Senakrebi ka-

lendaruli gegma muSavdeba 4.5 cxrilis saxiT. 

sacxovrebeli masivis mSeneblobis dros mSeneblo-

bisaTvis gamoyofili teritoria iyofa ramdenime ubnad, 

ise rom uzrunvelyofil iqnes samSeneblo moednis in-

Jinruli momzadebis samuSaoTa Tanmimdevruli warmoe-

ba, xolo SemdegSi – daproeqtebuli Senobebis mSeneb-

loba am ubnebze. 

samSeneblo-samontaJo samuSaoebis moculobebi da 

moTxovnileba samSeneblo konstruqciebze, detalebze,  

naxevarfabrikatebsa da ZiriTad masalebze ganisazR-

vreba analogiuri warmoebebis Senoba-nagebobaTa proeq-

tebis monacemTa mixedviT an saxarjTaRricxvo Rirebu-

lebisa da materialuri resursebis danaxarjTa gamsxvi-

lebuli maCveneblebis  moqmedi cnobarebis safuZvelze. 

muSaTa kadrebis saWiro raodenoba gamoiTvleba 

dadgenili saSualowliuri gamomuSavebis mixedviT ma-

neTobiT. ZiriTadi manqanebis (didmwarmoebluri miwa-
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saTxreli manqanebi, didi tvirTamweobis amweebi da sxv.) 

saWiro raodenoba ganisazRvreba samuSaoTa moculobe-

bisa da mocemuli manqanebis gamomuSavebis dadgenili 

yovelwliuri normebis mixedviT mSeneblobis warmoebis 

adgilobrivi pirobebis gaTvaliswinebiT. sxva manqane-

bisa da satransporto saSualebebis moTxovnileba ara-

ZiriTadi mSeneblobebisaTvis – saangariSo normativebis 

mixedviT samSeneblo-samontaJo samuSaoTa wliuri mo-

culobis 1 milion maneTze. 

Sesakrebi kalendaruli gegmebis damuSavebis dros 

sruldeba ZiriTad samSeneblo-samontaJo samuSaoTa 

warmoebis miRebuli meTodebis mokle aRwera da dasa-

buTeba. dasabuTebuli unda iyos agreTve samSeneblo 

manqanebisa da meqanizmebis raodenoba. 

 

2. samrewvelo mSeneblobis Senakrebi kalendaruli geg-

ma.  

samrewvelo mSeneblobis Senakreb kalendarul geg-

maze, mravalwliani mSeneblobis SemTxvevaSi, kapitalur 

dabandebaTa da samSeneblo-samontaJo samuSaoTa mocu-

lobebi warmodgenilia wlebis mixedviT fulad gamosa-

xulebaSi; or welze naklebi xangrZlivobis mSeneblobi-

saTvis – kvartalebis da erT welze naklebisa ki – Tve-

ebis mixedviT. 

mosamzadebeli periodis samuSaoebi Senakreb kalen-

darul gegmaze naCvenebia calke striqonis saxiT. maTi 

moculoba aiReba mosamzadebeli periodis kalendaru-

li gegmidan (ix. cxrili 4.6) 

mosamzadebeli periodis samuSaoTa kalendaruli 

gegmebisa da Senakrebi kalendaruli gegmebis Sedgenas 

safuZvlad udevs samuSaoTa warmoebis nakaduri meTo-

di, mSeneblobis riTmuloba, obieqtebis daCqarebuli da 

gegmazomieri Cabareba saeqspluataciod. 

gansakuTrebuli yuradReba eqceva gasaSvebi komp-

leqsebis amoqmedebis vadebs. kompleqsis Semadgenlobam 

unda uzrunvelyos mocemuli produqciis gamoSveba yve-

la Senoba-nagebobis aSenebamde, romlebic Sedis mSene-

bare warmoebis sxva kompleqsSi an rigSi. 
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cxrili 4.6 

mosamzadebel periodSi Sesasrulebel samuSaoTa kalenda-

ruli gegma 

 

                            
* mowyobilobis Rirebulebis gareSe. 
** mocemulia wiladis saxiT: mricxvelSi – samSeneblo-

samontaJo samuSaoTa moculobebi, mniSvnelSi – samuSaoTa moculo-

bebi mowyobilobis montaJze. 

 

samSeneblo- 

samontaJo  

samuSaoTa  

moculoba  

aT. maneTo-

biT* 

samuSaoTa moculobebis ga-

nawileba mSeneblobis wlebisa 

da kvartalebis mixedviT 

pirveli wlis farglebSi aTas 

maneTobiT** 

  pirveli 

weli 

meore weli 
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da 
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i
 

I II III IV I II III IV da  

a.S. 

1 2 3 4 5 

I 
 
 
 
 

II 
 

III 
 
 
 
 

IV 

saerTo-samoedno 

samuSaoebi (naSene-

bis dangreva, tyis 

gaCexva, moSandakeba 

da a.S.) 

mudmivi sainJinro 

qselebi da gzebi.  

mudmivi Senobebi da 

nagebobebi, romle-

bic gamoiyeneba mSe-

neblobis periodSi. 

droebiTi nagebobebi 
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Senakrebi kalendaruli gegmis daproeqtebis dros 

mniSvnelovan faqtors warmoadgens samuSaoTa warmoe-

bis Tanabari nakaduroba, rac gulisxmobs muSaTa kad-

rebis, samSeneblo manqanebis, satransporto saSualebe-

bisa da mSeneblobis damxmare Tu momsaxure meurneobis 

srul, Tanabar datvirTvas samuSaoTa Sesrulebis mTe-

li periodis ganmavlobaSi. 

4.2 naxazze warmodgenilia avtogaraJis (270 avto-

busze) Senakrebi kalendaruli grafiki; igi meToduri 

xasiaTisaa da SeiZleba gamoiyenon samSeneblo  specia-

lobis studentebma sakurso da sadiplomo proeqtebis 

damuSavebisas. 

svetSi “obieqtebis  dasaxeleba” Setanilia samSe-

neblo kompleqsis Senakrebi xarjTaRricxvidan mxolod 

pirveli rva TaviT gaTvaliswinebuli Senobebi da nage-

bobebi. 

saSualo gamomuSaveba maneTobiT, kac-dReze miRebu-

lia [33,34] mixedviT. Tu yvela Senobis ageba gaTvalis-

winebulia asawyobi elementebis gamoyenebiT, maSin sao-

rientacio saSualo gamomuSaveba kac-dReze miiReba    

50 maneTis toli. 

kac-dReebis raodenobis (me-8 svetis monacemebi) gan-

sasazRvravad me-5 svetis sidideebs vyofT Sesabamisad me-7 

svetis sidideebze. amis Semdeg vniSnavT calkeuli obieq-

tis mSeneblobis xangrZlivobaze dReebSi. me-8 svetis mona-

cemebis gayofiT Sesabamisad calkeuli obieqtis mSeneb-

lobis xangrZlivobas dReebSi. me-8 svetis monacemebis gay-

ofiT Sesabamisad calkeuli obieqtis mSeneblobis xan-

grZlivobaze vsazRvravT obieqtis mSeneblobaze dakavebu-

li muSebis raodenobas. xazovan grafikze wiladis mric-

xveli Seesabameba muSebis ricxvs, xolo mniSvneli – obi-

eqtis mSeneblobis xangrZlivobas dReebSi. 

obieqtebis mSeneblobis Rirebulebis ganawilebas 

kvartalebis (Tveebis) mixedviT vawarmoebT mSeneblobis 

xangrZlivobis proporciulad (miaxloebiT); ZiriTad 

obieqtze, obieqtis kalendaruli gegmis Sesabamisad. am 

ukanasknelze gamovyofT samuSaoebs, romlebic srul-

deba ganxiluli magaliTis SemTxvevaSi III da IV kvar-
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talSi da me-2 wlis ianvris Tvis naxevarSi cal-calke. 

lokalur xarjTaRricxvaSi veZebT maT Rirebulebebs, 

vzrdiT Sesatyvisi zednadebi xarjebisa da sagegmo dag-

rovebis sidideebiT. miRebul Tanxebs vaCvenebT Sena-

krebi kalendaruli gegmis grafikze Sesabamis kvar-

talebSi xazs qvemoT. 

kapitalur dabandebaTa ganawilebis grafiks vagebT 

kvartalebis Sesabamisad (vajamebT kvartalis farg-

lebSi samSeneblo-samontaJo* da samSeneblo** samuSao-

Ta moculobebs aTas maneTobiT. grafikze wyvetili xa-

zi Seesabameba samSeneblo-samontaJo samuSaoTa mocu-

lobas, xolo mTliani xazi – samSeneblo samuSaoTa 

moculobas aTas maneTobiT. samuSaoTa Rirebuleba xa-

zovan grafikze aRniSnulia xazs qveviT. 

kvartalSi muSebis raodenobis gansazRvris mizniT, 

kvartalur kapdabandebas vyofT 1 muSis saSualo kvarta-

lur gamomuSavebaze. saSualo  kvartaluri gamomuSaveba 

tolia me-5 svetis jami (2212.9 aTasi man.) gayofili me-8 

svetis jamze (36778 kac-dRe) da gamravlebuli kvartalSi 

samuSao dReebis ricxvze (Cvens SemTxvevaSi 66-ze). 

ganxilul magaliTSi erTi muSis saSualo kvarta-

luri gamomuSaveba Seadgens:  

            971.366
36778

9.2212 =×   aTasi man. 

viciT ra kvartalSi muSebis raodenoba, vagebT 

muSebis ricxvis cvlilebis grafiks. 

muSebis raodenobis cvlilebis Tanabroba xasiaT-

deba muSebis maqsimaluri raodenobis SefardebiT muSe-

bis saSualo ricxvTan: 

                    ,
saS.

maqs.

R
R

=Κ                     (4.7) 

                            
* samSeneblo-samontaJo samuSaoTa RirebulebaSi gaTvaliswinebulia 

teqnologiuri da sxva mowyobilobebisa da maTi montaJis Rirebu-

lebac. 
** samSeneblo samuSaoTa RirebulebaSi teqnologiuri Tu sxva mow-

yobilobebisa da maTi montaJis Rirebuleba ar aris gaTvalis-

winebuli. 
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RsaS. SeiZleba ganisazRvros muSebis raodenobis 

cvlilebis grafikidan: 

                    RsaS.=Fgraf (kac-dRe) / T (dRe)          (4.8) 
ganxiluli magaliTis SemTxvevaSi: 

           RsaS.= 95
352

227366)126971187664( =×+×++++
kac-dRe; 

                                   5.132.1
95

126
p==Κ . 

 

$8. nakaduri mSeneblobis ciklogramis ageba 

Senakrebi xarjTaRricxvis mixedviT warmoebs saobi-

eqto nakadebis formireba. saobieqto nakadebis raode-

noba miiReba 3-4-is toli SedarebiT mcire mSeneblo-

bebis SemTxvevaSi da 5-7-is toli rTuli da msxvili 

mSeneblobebis dros, Senoba-nagebobebis didi ricxviT. 

pirvel saobieqto nakadSi, Cveulebriv, CairTveba 

ZiriTadi sawarmoo daniSnulebis obieqtebi, romlebic, 

rogorc wesi, xasiaTdeba erTnairi konstruqciuli da 

sagegmo gadawyvetebiT. 

meore nakadSi CairTveba damxmare daniSnulebis sa-

warmoo obieqtebi, romelTa nawilic gamoiyeneba sam-

Seneblo organizaciebis droebiTi saWiroebisaTvis. 

mesame nakadSi gaerTiandeba energetikuli meur-

neobis, transportisa da kavSirgabmulobis obieqtebi, 

gare wyalgayvaniloba, kanalizacia, Tbofikacia, gazi-

fikacia, keTilmowyoba. 

im SemTxvevaSi, rodesac miRebulia gadawyvetileba, 

aRniSnuli obieqtebis nawili aSendes mSeneblobis mo-

samzadebel periodSi, maSin isini kompleqsur nakadSi 

ar CairTveba da gamoiyofa damoukidebel, moklevadian 

saobieqto an specializebul nakadebad, magaliTad, moe-

dangareSe sainJinero komunikaciebi, pirveli rigis Si-

dasamSeneblo gzebi da Sidasamoedno sainJinro qsele-

bi, vertikaluri gegmareba, droebiTi inventaruli Se-

nobebis montaJi, droebiTi gzebis, komunikaciebis, amwe-

savali gzebis mowyoba da a.S. nawili am samuSaoebisa 

da agreTve, specialuri nagebobebi, romelTa mSeneblo-
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bac xorcieldeba specializebuli organizaciebis Za-

lebiT da amasTan calke moedanze, sruldeba nakadga-

reSe. aseT nagebobebs miekuTvneba rezervuarebi, satum-

bavi sadgurebi, sakvamle milebi, droebiTi Senobebi, 

pirveli rigis komunikaciebi, romlebic aucilebelia 

samSeneblo organizaciebisaTvis mSeneblobis sawyis pe-

riodSi gamosayeneblad da sxv. 

Senakrebi xarjTaRricxvis monacemebis safuZvelze 

gainagariSeba kapdabandebebis sidide da samSeneblo-sa-

montaJo samuSaoTa Rirebuleba TiToeuli saobieqto 

nakadisa da nakadgareSe samuSaoebis mixedviT. mSeneb-

lobis xangrZlivobis normebis mixedviT ganisazRvreba 

mSeneblobis saerTo xangrZlivoba, mosamzadebeli peri-

odis xangrZlivoba da xdeba kapdabandebaTa da samSe-

neblo-samontaJo samuSaoTa ganawileba mSeneblobis 

wlebis mixedviT. amis Semdeg dgeba ciklogramis saanga-

riSo sqema da sruldeba misi gaangariSeba. 

4.7 cxrilSi moyvanilia ZiriTadi monacemebi avto-

garaJis (270 avtobusze) nakaduri mSeneblobis ciklo-

gramis asagebad, xolo 4.3 naxazze mocemulia kompleq-

suri nakadis ciklograma. ciklogramaze I nakadiT gaT-

valiswinebulia ZiriTadi korpusis ageba; II nakadSi ai-

geba administraciuli Senoba; III nakadSi gaerTiane-

bulia sainJinro qselebi (Tbomomaragebis, kanaliza-

ciis, wyalmomaragebis, susti denebis da eleqtro). 

nakadgareSe samuSaoebidan transportisa da kavSir-

gabmulobis obieqtebSi gaerTianebulia: gamzomi gasa-

Svebi punqti, avtobusebis Ria sadgomi, saavtomobilo as-

faltis gzebi, rkinigzebi. xolo energetikuli meurneobis 

obieqtebSi: manqanebis meqanizebuli samrecxao, wylis ga-

sawmendi, wvimis wylis gasawmendi, saxanZro auzi. 

ciklogramis saangariSo sqemis Sedgena da misi 

gaangariSeba warmoebs Semdegi TanmimdevrobiT (nax. 4.3): 

6-11 xazis marcxniv uCveneben nakadebisa da nakad-

gareSe samuSaoTa dasaxelebas, xolo marjvniv – mSeneb-

lobis kalendarul vadebs dayofils wlebis, kvarta-

lebis, Tveebis mixedviT da kapdabandebebis ganawilebas 

dadgenili vadebis Sesabamisad. 
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Tavdapirvelad gaavleben 1-7 xazs, am xazidan qveviT 

masStabSi gadaizomeba samuSaoTa Rirebuleba TiToe-

uli nakadis mixedviT (P3=71.4 aTasi man., P2=171 aTasi 

man., P1=1156.3aTasi man.,) ase moiZebneba wertilebi 2, 3, 4, 

romelzec gatardeba 1-7 xazis paraleluri xazebi 2-8, 

3-9 da 4-10. wertilebi 5 da 6 1-7 xazze aiReba nebis-

mierad, xolo wertili 7 amave xazze ganisazRvreba mSe-

neblobis xangrZlivobiT, 6-7 monakveTi gadaizomeba 

masStabSi da tolia 16 Tvisa (kompleqsis mSeneblobis 

xangrZlivoba). 

ciklogramis saangariSo sqemaze daitaneba ori Zi-

riTadi xazi: ZiriTadi sawarmoo obieqtebis agebis daw-

yebis (xazi A-A), mSeneblobis pirveli rigis dam-

Tavrebis da misi eqspluataciaSi gaSvebis (xazi B-B). A 

wertilis mosaZebnad, romelzedac gadis A-A xazi, 4-10 

xazze gadaizomeba 11- A monakveTi, romelic tolia mo-

samzadebeli periodisa (2,5 Tve). mosamzadebeli perio-

dis xangrZlivoba ganisazRvreba normebis mixedviT. 

Cveulebriv, igi Seadgens samrewvelo sawarmos mSeneb-

lobis xangrZliobis 25-30%-s. 

                                    tm=10×0.25=2.5 Tve. 

A-Б monakveTi tolia nakadis gaSlis xangrZli-

vobisa. Б wertils vuerTebT #18 wertils, xolo A 

wertilze Б-18 xazis paralelurad vavlebT A-12 xazs. 

ZiriTadi saobieqto nakadis grafikze B1 wertilis 

mosaZebnad saWiroa ganisazRvros mSeneblobis pirveli 

rigis asamuSavebeli kompleqsis Rirebuleba. Senakrebi 

xarjTaRricxvis Tanaxmad, gasaSvebi kompleqsis samuSaoTa 

Rirebuleba Seadgens 780 aTas maneTs. Б-18 xazze B1 wer-

tilis moZebnis Semdeg masze gatardeba B-B damakavSi-

rebeli xazi. 

danarCeni nakadebis ciklogramebis grafikTa asa-

gebad miRebulia Semdegi pirobebi: ZiriTadi sawarmoo 

korpusebis (nakadi N1) asagebad samuSaoebis dawyebis 

win damxmare korpusebis asageb nakadSi (nakadi N2) unda 

aSendes obieqtebi, romlebic gamoiyeneba mSeneblobis sa-

WiroebisaTvis, samuSaoTa saxarjTaRricxvo RirebulebiT 

PA2=25.7 aTas man., xolo avtogaraJis pirveli rigis gaSve-
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bis momentisaTvis N2 nakadidan damTavrdes obieqtebi sa-

xarjTaRricxvo RirebulebiT PB2=150 aTas man., rac auci-
lebelia sawarmos pirveli rigis eqspluataciis norma-

luri pirobebisaTvis. A2 da B2 wertilebze gatarebuli 

xazi 3-9 xazs gadakveTs #13 wertilSi, romelic Seesa-

bameba nakadi N2-is gaSlis periodis damTavrebas. 13-15 

monakveTi tolia meore nakadis gaSlis periodis 

xangrZlivobisa (1,5 Tve), xolo mosamzadebeli periodi 

me-2 nakadisaTvis am SemTxvevaSi Seadgens 0,5 Tves. 

kompleqsis mSenebloba iwyeba sainJinro qselebis 

(saobieqto nakadi #3) agebiT – naxazze wertili #17. am 

nakadis gaSlis periodis xangrZlivoba tolia 4 Tvisa. 

gasaSvebi kompleqsis obieqtebis CamoTvlis da Sena-

krebi xarjTaRricxvis Tanaxmad mSeneblobis pirveli 

rigis saeqspluataciod gadacemis dasawyisisaTvis sain-

Jinro qselebidan Sesrulebuli unda iyos 55 aTasi ma-

neTis samuSaoebi, aqedan gamomdinare, vpoulobT B3 

wertils. #19 da B3 wertilebze gamavali xazi warmo-

adgens me-3 nakadis ciklogramis grafikis xazs. 

miRebuli wertilebis mixedviT ixazeba saobieqto na-

kadebis grafikebi zolebis saxiT, romelTa sigane tolia 

Sesabamisi saobieqto nakadebis gaSlis periodebisa. 

nakadgareSe samuSaoTa Sesrulebis vadebi ciklo-

gramaze naCvenebia xazovani grafikebiT. 

TiToeuli saobieqto nakadisaTvis ganisazRvreba 

samuSaoTa intensiuroba – nakadis samuSaoebis Rire-

buleba, gayofili mza produqciis gamoSvebis xangr-

Zlivobaze. 

ganxiluli magaliTis SemTxvevaSi pirveli nakadis 

intensiuroba  

       26.231
5

3.1156

1

1
1 ==

Τ
Ρ

=Ι  aTas man./TveSi; 

meore nakadisa – 

       375.21
8
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2
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2 ===Ι

T
P

 aTas man./TveSi; 

mesame nakadisa –  
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       4.8
5.8
4.71

3

3
3 ==

Τ
=Ι

P
aTas man./TveSi; 

Tu TiToeuli nakadis samuSaoTa moculobebs gav-

yofT Sesabamisad T1, T2 da T3  miviRebT, 

         50
225

5500

1

1'
1 =

×
==Ι
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m3 /dRe-Rame; 

         15
228

2640

2
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2 =

×
==Ι
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 m3 /dRe-Rame; 

         440
225.8

80960

3

3'
3 =

×
==Ι

T
V

 m3 /dRe-Rame. 

Tu gaviTvaliswinebT, rom amweebis minimaluri 

mwarmoebluroba konstruqciebis montaJis dros Sead-

gens 15 m3/cvlaSi, xolo miwismTxreli manqanebisa – 200 

m3/cvlaSi, maSin pirveli saobieqto nakadis obieqtebis 

konstruqciebis montaJisaTvis orcvliani muSaobis 

SemTxvevaSi saWiro iqneba 2 amwe, meore saobieqto na-

kadis obieqtebis mSeneblobisaTvis – 1 amwe, xolo me-

same saobieqto nakadis samuSaoebisaTvis – aranakleb 2 

miwismTxreli manqanisa. 

 

 
$9. Senakrebi kalendaruli gegmebis teqnikur-

ekonomikuri maCveneblebi 
 

Senakrebi kalendaruli gegma warmoadgens mSeneb-

lobis organizaciis proeqtis ZiriTad dokuments. igi 

gansazRvravs proeqtis teqnikur-ekonomikur maCveneb-

lebs, mSeneblobis xangrZlivobas da samSeneblo-samon-

taJo organizaciebis ZiriTadi sawarmoo fondebis Ri-

rebulebas. 

Sesadarebeli variantebis ekonomikuri Sefasebi-

saTvis sargebloben formuliT: 

         )()( 321
'

1

∋+∋+∋+−Ε∋= ∑
=

Η ii

T

i
KK ,         (4.9) 
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sadac ∋  aris ekonomikuri efeqtis sidide; 
T – mSeneblobis meti xangrZlivobis mqone varian-

tiT obieqtis mSeneblobis xangrZlivoba; 

EH – mSeneblobaSi efeqturobis normatiuli koefi-

cienti; 

Ki, '
iΚ  – ZiriTadi sawarmoo fondebis saSualowliu-

ri Rirebuleba mSeneblobis wlebis mixedviT, romlebic 

aucilebelia mSeneblobis gansaxorcieleblad Sesada-

rebeli variantebis mixedviT; 

1∋ – zednadebi xarjebis pirobiT – mudmivi nawilis 

SemcirebiT miRebuli efeqtis sidide; 

2∋  – mSenebare sawarmos ZiriTadi sawarmoo fonde-

bis vadaze adre amoqmedebiT miRebuli efeqti; 

3∋  – kapitaluri dabandebebis ufro mizanSewoni-

lad ganawilebiT miRebuli efeqti. 

ZiriTadi sawarmoo fondebis vadaze adre amo-

qmedebiT miRebuli efeqtis sidide gamoiTvleba formu-

liT:  

                  )( 21
'

2 Τ−ΤΕ=∋ φn                (4.10) 

sadac 
'
nE  aris Sesabamis dargSi efeqturobis norma-

tiuli koeficienti; 

φ – vadaze adre amoqmedebuli ZiriTadi sawarmoo 

fondebis saxarjTaRricxvo Rirebuleba, maneTobiT; 

T1 – mSeneblobis normatiuli xangrZlivoba, wlobiT; 

T2 – mSeneblobis xangrZlivoba variantis mixedviT, 

wlobiT. 

kapdabandebebis ufro mizanSewonilad ganawilebiT 

miRebuli efeqtis sidide gamoiTvleba formuliT: 

              ),( 2211 TKTKEЗ −=∋ n                 (4.11) 

sadac K1 da K2 aris mSeneblobis periodSi kapitaluri 

dabandebebis saSualo sidideebi normativisa da Sesada-

rebeli variantis mixedviT, maneTobiT da gamoiTvleba 

formuliT  
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n

KKK n
''

2
'
1

2,1
... +++

=Κ              (4.12) 

aq 
''

2
'
1 ,...,, nKKK  kapitaluri dabandebebis zrdadi 

jamebia pirveli, meore da a.S. kalendaruli periodebis 

bolos mSeneblobis mTeli drois ganmavlobaSi. 

En , T1 da T2 mniSvnelobebi zemoT iyo ganmartebuli. 

zednadebi xarjebis pirobiT-mudmivi nawilis Semci-

rebiT miRebuli efeqtis sidide SeiZleba ganisazRvros 

formuliT: 

                  )1(
1

2
1 T

TH −=∋ ,                  (4.13) 

sadac H aris zednadebi xarjebis pirobiT – mudmivi 

nawilis* sidide, maneTobiT; 

T1, T2 – ixileT zemoT. 
 

 
$10. kalendaruli gegmebis Sedgena samSeneb-

lo organizaciebis erTwlian da or-sam 
wlian programaze 

 

1. obieqtebis mSeneblobis kalendaruli gegmebis damu-

Saveba saerTo-samSeneblo organizaciis samuSaoebis 

wliur programaze.  

genmoijaradre samSeneblo organizacia uSualod 

monawileobs samSeneblo organizaciis wliuri sawar-

moo programis formirebaSi da mis Sesasruleblad a-

muSavebs winadadebebs, agreTve organizaciul-teqnolo-

giur RonisZiebebs, romlebic iTvaliswineben organi-

zaciis (trestis, samSeneblo-samontaJo sammarTvelos, 

                            
* zednadebi xarjebis pirobiT-mudmiv nawils miekuTvneba administraci-

ul-sameurneo xarjebi, droebiTi arasatitulo nagebobebisa da mowyo-

bilobebis gacveTa da sxva Semadgenlebi. ufro dawvrilebiT ix. j. biWi-

aSvili, k. soziaSvili. mSeneblobis dagegmva da marTva qseluri anali-

zis meTodiT [34]. 
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samSeneblo sammarTvelos) sawarmoo simZlavres, icaven 

samSeneblo-samontaJo samuSaoTa warmoebis uwyvetobis 

da Tanabarzomierebis principebs da uzrunvelyofen 

obieqtebis saeqspluataciod ritmulad gadacemas. aRni-

Snulis amsaxvel ZiriTad dokuments warmoadgens “samu-

SaoTa organizaciis krebsiTi proeqti samSeneblo or-

ganizaciis wliur programaze” (krebsiTi ПОР). 
samuSaoTa organizaciis krebsiT proeqtiT gani-

sazRvreba: 

samSeneblo warmoebis saerTo moculoba, dayofili 

samuSaoTa saxeebad, romelTa Sesrulebac gaTvalis-

winebulia nakadurad specializebuli qvedanayofebis, 

kompleqsuri da specializebuli brigadebis mier, ro-

gorc sakuTari, ise qvemoijaradre organizaciebis Za-

lebiT; 

gasaSvebi kompleqsebis, Senoba-nagebobebis mSeneb-

lobis yvelaze racionaluri Tanamimdevroba da vadebi, 

agreTve samuSaoTa calkeuli saxeebis Sesrulebis Ta-

namimdevroba, xangrZlivoba da intensiuroba, rac uz-

runvelyofs obieqtebis droul amoqmedebas, samSeneblo 

organizaciis (trestis, samSeneblo-samontaJo sammar-

Tvelos) simZlavris uwyvet datvirTvas; 

saerTo moTxovna materialur-teqnikur resursebze 

samuSaoTa saxeebisa da obieqtebis mixedviT ganawile-

biT, agreTve maTi miwodebis vadebi; 

samSeneblo-samontaJo organizaciis struqturis 

cvlileba, romelic aucilebelia samuSaoebis moce-

muli wliuri programis Sesasruleblad; 

teqnologiuri mowyobilobebis moculobebi da miwo-

debis vadebi, saproeqto dokumentaciiT uzrunvelyofa. 

samuSaoebis organizaciis krebsiTi proeqtis safu-

Zvelze dgeba samSeneblo-safinanso gegma (sawarmoo-eko-

nomikuri gegma), samSeneblo organizaciis organizaci-

ul-teqnikuri RonisZiebebis gegma da calkeuli obieq-

tebis (kompleqsebis) samuSaoTa warmoebis proeqtebi. 

samSeneblo organizaciis wliur programaze samu-

SaoTa organizaciis krebsiTi proeqtis Sesadgenad amo-

savali monacemebia:  
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samSeneblo-samontaJo organizaciis saijaro samu-

SaoTa perspeqtiuli (xuTwliani) gegma; saproeqto-sa-

xarjTaRricxvo dokumentacia samuSaoebis mTlian mo-

culobaze dasagegmavi periodisaTvis; samSeneblo orga-

nizaciis sawarmoo programis proeqti samuSaoTa saxe-

ebisa da moculobebis mixedviT, damuSavebuli Sidasam-

Seneblo satitulo siebis monacemTa safuZvelze cal-

keuli damkveTebis mixedviT; mSeneblobis kalendaruli 

gegmebi mSeneblobis organizaciis proeqtebis, samuSa-

oTa warmoebis proeqtebis da teqnologiuri ruqebis 

SemadgenlobaSi; monacemebi samSeneblo masalebis, manqa-

nebis da sxva materialur-teqnikuri resursebis miwo-

debis dasagegmi moculobebisa Tu vadebis Sesaxeb; obi-

eqtebis amoqmedebis vadebi; monacemebi genmoijaradre 

da qvemoijaradre samSeneblo organizaciebis, maTi 

calkeuli qvedanayofebis (samSeneblo ubnebis, brigade-

bisa da rgolebis) sawarmoo simZlavris Sesaxeb; marag-

nakeTis obieqtebze samuSaoTa moculobebis mosalod-

neli Sesruleba dasagegmavi periodis dasawyisisaTvis. 

wliur programaze samuSaoTa organizaciis dasa-

proeqteblad trestis mTavar teqnologTan iqmneba jgu-

fi samuSaoTa warmoebis proeqtis jgufis, trestis sa-

warmoo da sagegmo ganyofilebebis inJinrebis Semad-

genlobiT. muSaobaSi monawileobisaTvis sasurvelia 

samuSao jgufSi CarTuli iqnen genmoijaradre da qve-

moijaradre samSeneblo-samontaJo sammarTveloebis 

(samSeneblo sammarTveloebis) mTavari inJinrebi. 

samuSaoTa organizaciis krebsiTi proeqti trestis 

(СМУ, СУ) samuSaoebis wliur programaze muSavdeba Sem-

degi SemadgenlobiT: 

a) trestis (СМУ) samuSaoTa krebsiTi wliuri ka-

lendaruli gegma, Sedgenili mSeneblobis organizaciis 

proeqtis an samuSaoTa warmoebis proeqtSi arsebuli 

kompleqsuri qseluri grafikebis (samuSao an gamsxvile-

buli), ciklogramebis an xazovani grafikebis safuZvel-

ze; 

b) samSeneblo konstruqciebis, detalebis, naxevar-

fabrikatebis, ZiriTadi masalebis da samSeneblo mowyo-
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bilobis, agreTve inventaruli Senobebis moTxovni-

lebis da miwodebis wliuri grafiki; 

G  g) obieqtebis mixedviT ZiriTadi teqnologiuri mow-

yobilobebis miwodebis wliuri grafiki; 

d) saproeqto-saxarjTaRricxvo dokumentaciis (maT 

ricxvSi samuSaoTa warmoebis proeqtis) damuSavebis da 

gacemis wliuri grafiki; 

e) obieqtebze ZiriTadi samSeneblo manqanebisa da 

meqanizmebis muSaobis wliuri grafiki; 

v) SromiTi resursebis moTxovnilebis wliuri gra-

fiki; 

z) samSeneblo brigadebis moZraobis grafiki wlis 

ganmavlobaSi; 

T) yvela samSeneblo obieqtis Semodgoma-zamTris peri-

odSi muSaobisaTvis mosamzadebeli RonisZiebebis gegma; 

i) ganmartebiTi baraTi, romelic moicavs: mSeneb-

lobis pirobebis mokle daxasiaTebas, trestis (СМУ) 
qvedanayofebs Soris obieqtebisa da samuSaoTa mocu-

lobebis ganawilebis dasabuTebas da obieqtebis dajgu-

febas nakadebis mixedviT, qvedanayofebis organizaciu-

li struqturis dazustebas da sxv. 

samuSaoTa organizaciis krebsiTi proeqtis damuSa-

veba xorcieldeba or etapad. 

pirvel etapze sruldeba samSeneblo organizaciis 

saijaro samuSaoTa wliuri gegmis proeqtis analizi im 

mizniT, raTa dadgindes damkveTi organizaciebis mier 

dasaxul samuSaoTa moculobebis Sesabamisoba samSeneb-

lo organizaciis sawarmoo simZlavresTan maragnakeTis 

Seqmnis gaTvaliswinebiT, agreTve obieqtebis mocemul 

vadebSi amoqmedebis SesaZlebloba. 

dasaxul samuSaoTa moculobebis samSeneblo orga-

nizaciis simZlavresTan Seusabamobis SemTxvevaSi an  

obieqtebis moqmedebaSi Seyvanis dagegmili vadebis dac-

vis SeuZleblobisas, samSeneblo organizacia gamoimu-

Savebs winadadebebs wliuri gegmis proeqtis koreqti-

rebis mizniT. 

meore etapze muSavdeba samuSaoTa organizaciis 

krebsiTi proeqtis ZiriTadi masalebi. 
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saijaro samuSaoebis wliuri gegma iTvleba damak-

mayofileblad, Tu igi pasuxobs sam ZiriTad pirobas, 

kerZod: 

1. moTxovnileba meqanizaciis saSualebebiT aRWur-

vil muSebze wamyvani procesis Sesasruleblad dasageg-

mavi wlis ganmavlobaSi drois nebismieri momentisaTvis 

rCeba mudmivi da Seesabameba samSeneblo organizaciis 

SromiT resursebs; 

2. moTxovnileba muSebze nebismieri sxva procesi-

saTvis (arawamyvani) ar aRemateba mocemul sidides; 

3. obieqtebis amoqmedebis vadebi ar aRemateba direq-

tiuls. 

rogorc zemoT iyo aRniSnuli, samuSaoTa orga-

nizaciis krebsiTi proeqtis SemadgenlobaSi muSavdeba 

samuSaoTa krebsiTi wliuri kalendaruli gegma, ro-

melSic gansazRvrulia samuSaoTa ZiriTadi saxeebis 

Tanamimdevroba, Sesrulebis vadebi, gamomdinare samSe-

neblo organizaciis materialuri, SromiTi resurse-

bidan da meqanizaciis saSualebebidan. 

trestis (СМУ, СУ) kalendarul gegmaSi obieqtebis 

mSeneblobis vadebTan erTad asaxuli unda iyos samu-

SaoTa moculobebis ganawileba droSi da Semsruleb-

lebis mixedviT, SromiTi da materialuri resursebis 

moZraoba, maragnakeTis mdgomareoba da sxv., e.i. kalen-

daruli gegma unda iTvaliswinebdes simZlavreTa da 

obieqtTa amoqmedebis vadebis mkacr dacvas mSeneblobis 

yvela monawilis SeTanxmebuli muSaobis, sagegmo da-

valebebis zustad balansirebuli gaangariSebis da 

droSi saWiro resursebis mixedviT. 

damuSavebulia rekomendaciebi kalendaruli gegme-

bis Sesadgenad yofili ssr kavSiris samrewvelo mSeneb-

lobis saministros samrewvelo mSeneblobis samecnie-

ro-kvleviTi institutis, saxmSenis mSeneblobis organi-

zaciis, meqanizaciis da teqnikuri daxmarebis centra-

luri samecniero-kvleviTi institutis da sxvaTa mier, 

romlebic iTvaliswineben eleqtronul-gamomTvleli 

manqanebis gamoyenebas, romelTa Tanaxmad, obieqtis mSe-

neblobis modelad miRebulia gamsxvilebuli wrfivi 
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etapur-saresurso modeli, romelic iTvaliswinebs obi-

eqtSi gamsxvilebuli, teqnologiurad erTmaneTTan da-

kavSirebuli samuSaoebis kompleqsebis gamoyofas, rom-

lebic Seesabameba Semsrulebeli organizaciebis spe-

cializacias. samuSaoTa TiToeuli gamsxvilebuli eta-

pisaTvis dadgindeba maqsimaluri da minimaluri xang-

rZlivoba, saxarjTaRricxvo Rirebuleba da materialu-

ri resursebis nomenklatura. 

1. obieqtebis mSeneblobis kalendaruli gegmebis 

damuSaveba saerTo samSeneblo organizaciis samuSaoTa 

or-sam wlian programaze. 

did SesaZleblobebs saxavs uwyveti dagegmvis sis-

tema samSeneblo warmoebis momzadebis organizaciis 

gaumjobesebis saqmeSi, romelic q. oriolis mSeneblebma 

danerges sabinao mSeneblobaSi da dargis specia-

listebis mier dadebiTad iqna Sefasebuli. 

arsebobs obieqturi pirobebi imisa, rom uwyveti 

dagegmva farTod dainergos ara marto sabinao, aramed 

samoqalaqo da sasoflo mSeneblobaSi. amis garantias 

iZleva realuri samSeneblo programebi, romlebic uz-

runvelyofilia resursebiT da saproeqto-saxarjTaR-

ricxvo dokumentaciiT. amas garda, samSeneblo dargSi 

SeZenilia mniSvnelovani gamocdileba am mimarTulebiT. 

uwyveti dagegmvisa da nakaduri mSeneblobis arsi 

mdgomareobs mSeneblobis xuTwliani gegmis dayofaSi 

orwlian gegmebad. amasTan, pirveli wlis gegma aris 

samuSao, xolo meore wlis – winaswari, perspeqtiuli, 

mSeneblobis pirveli wlis damTavrebis Semdeg yvela 

daumTavrebeli sacxovrebeli saxli Sedis meore wlis 

gegmaSi da mas emateba sxva sacxovrebeli saxlebis da 

sainJinro komunikaciebis aucilebeli raodenoba. amri-

gad, es gegma xdeba samuSao, xolo mesame wlisaTvis 

kvlav dgeba perspeqtiuli gegma. aseTi sistema uzrun-

velyofs gegmebis uwyvetobas da mSeneblobis Tanmim-

devrul ganxorcielebas. TiToeulma organizaciam wi-

naswar icis sad, ramdens da ras aSenebs. es uzrun-

velyofs samSeneblo warmoebis droul da xarisxian 
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momzadebas, materialur-teqnikuri bazis ganviTarebas, 

muSebis aucilebeli kadrebis momzadebas. 

wliuri gegmiT gaTvaliswinebuli sacxovrebeli da 

kulturul-sayofacxovrebo Senobebis uwyveti nakadiT 

mSeneblobis organizaciis gamartivebis mizniT, isini 

jgufdeba erTgvarovnebis niSnebiT. 

saproeqto dokumentacia dasagegmavi mSeneblobis 

yvela obieqtisaTvis muSavdeba uwyvetad proeqtirebis 

xangrZlivobis moqmedi normebis da 10 wlis ganmavlo-

baSi sacxovrebeli Tu sazogadoebrivi Senobebis mSe-

neblobis gegmis safuZvelze. 

sacxovrebeli da kulturul-sayofacxovrebo Seno-

bebis uwyvet nakadad mSeneblobis organizacia kompleq-

suri uwyveti dagegmvis safuZvelze iTvaliswinebs 

qalaqSi erTiani damkveTis (magaliTad qalaqis meriis 

kapitaluri mSeneblobis sammarTvelos saxiT, romelic 

aerTianebs yvela sxva damkveTs) da erTiani generaluri 

saproeqto organizaciis (romlis davalebiTac sxva 

saproeqto organizaciebi amuSaveben aucilebel doku-

mentacias) arsebobas. 

saxelmwifo kapdabandebis moculobebi, romlebic ga-

daecema erTian damkveTs, ganisazRvreba sacxovrebeli sa-

xlebis saerTo farTobis 1 m2-is an sabavSvo skolamdeli 

da sxva dawesebulebebis erTi adgilis saSualo saxarjT-

aRricxvo Rirebulebidan gamomdinare. Tu sawarmo wliur 

monawileobas Rebulobs konkretuli obieqtis mSeneb-

lobaSi, maSin saSualebaTa gadacema xdeba aRniSnuli obi-

eqtis saxarjTaRricxvo Rirebulebis mixedviT. 

sacxovrebel-samoqalaqo mSeneblobis garda, uwyve-

ti dagegmva SeiZleba dainergos sasoflo mSeneblobaSi. 

aqac ZiriTad dabrkolebas warmoadgens damkveTebis di-

di raodenoba, romlebic erTdroulad awarmoeben mra-

vali obieqtis mSeneblobas da romelTac mSeneblobis 

swrafad damTavrebisaTvis ar gaaCniaT, arc saTanado 

dafinanseba da arc materialuri da SromiTi resurse-

bi, ris gamoc mSeneblobis faqtiuri vadebi mcire Seno-

bebisTvisac ki 2-3-jer aRemateba normatiuls. 
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yvela damkveTis fuladi saxsrebis centralizacia 

soflad, rasac iTvaliswinebs agrarul-samrewvelo 

kompleqsebis struqtura, uzrunvelyofs mSeneblobis 

dagegmvas 2-3 wliT adre, rac gamoricxavs saxsrebis 

daqsaqsvas mravalricxovan obieqtebze. 

kompleqsuri uwyveti dagegmvis safuZvelze uwyveti 

nakadiT qalaqSi sacxovrebeli mSeneblobis uzrunvel-

sayofad aucilebelia urTierTdakavSirebuli organi-

zaciul-teqnikuri RonisZiebebis (nax. 4.4) gatareba. 

 

 
nax.4.4 oriolelTa sistemis danergvis qseluri grafiki. 
 

samuSaos dasaxeleba: 1-2 _ sakoordinacio sistemis Seqmna; 
2-3 _ kapitaluri mSeneblobis dafinansebis xuTwliani gegmis 
Sedgena; 2-4 _ samuSao jgufis Seqmna; 2-7 _ operatiul sa-
dispetCero centris Seqmna; 4-5 _ kapitaluri mSeneblobis 
orwliani gegmis damuSaveba; 5-6 _ orwliani sadireqtivo gra-
fikis damuSaveba; 5-10 _ mimokvlevis orwliani gegmis Sedgena; 
5-11 _ saproeqto samuSaoTa orwliani gegmis Sedgena; 5-9 _ 
materialur-teqnikuri momaragebis orwliani gegmis Sedgena; 5-
8 _ naSenebis aRebis orwliani gegmis Sedgena; 6-8 _ mSe-
neblobis organizaciis proeqtis damuSaveba ori wlis peri-
odisaTvis; 7-8 _ damokidebuleba; 7-9 _ sainJinro-teqnikuri 
muSakebis momzadeba uwyveti nakadiT muSaobisTvis; 8-9 _ sa-
muSaoTa warmoebis proeqtis damuSaveba; 9-11 _ pirveli weli; 
10-11 _ damokidebuleba; 11-12 _ meore weli; 12-13 _ mesame weli; 
13-14 _ meoTxe weli; 11-12_13-14 _ sistemis funqcionireba. 
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organizaciul RonisZiebebs miekuTvneba: 

1. qalaqis meriasTan sakoordinacio centris Seqmna, 

yvela im organizaciis muSaobis kordinirebisaTvis, 

romlebic amzadeben da axorcieleben mSeneblobas. 

sakoordinacio centrSi Sedian: qalaqis meriis, 

kapitaluri mSeneblobis sammarTvelos, genmoijaradre 

samSeneblo organizaciis, generaluri saproeqto orga-

nizaciis, qalaqmSenis avtosatransporto sammarTvelos 

da sxva warmomadgenlebi. sakoordinacio centrs xel-

mZRvanelobs qalaqis meriis Tavmjdomaris moadgile. 

sakoordinacio centris TaTbiri formdeba oqmiT, 

romelic Sesasruleblad egzavnebaT qalaqis meriis 

kapitaluri mSeneblobis sammarTvelos samuSao jgufs 

da samSeneblo organizaciis operatiul sadispetCero 

centrs (ОДЦ). 
2. qalaqis meriis kapitaluri mSeneblobis sam-

marTvelosTan aRniSnuli sammarTvelos brZanebiT iqm-

neba samuSao jgufi, romelic axorcielebs uwyveti na-

kadiT  sacxovrebeli-samoqalaqo mSeneblobis organi-

zaciis xaziT mosamzadebel RonisZiebaTa Sesrulebis 

kontrols. samuSao jgufSi Sedian: misi xelmZRvaneli – 

kapitaluri mSeneblobis sammarTvelos sawarmoo ganyo-

filebis ufrosis moadgile, sawarmoo ganyofilebis 

inJineri da УСК-is teqnikuri ganyofilebis inJineri. 

3. generalur moijaradre samSeneblo organiza-

ciasTan iqmneba operatiul-sadispetCero centri, rome-

lic axorcielebs xangrZlivi uwyveti nakadiT qalaqis 

sacxovrebeli mSeneblobis msvlelobis marTvas da 

kontrols. operatiul-sadispetCero centri eqvemdeba-

reba generaluri samSeneblo organizaciis mTavar in-

Jiners. operatiul-sadispetCero centris muSaoba war-

moebs samuSao qseluri grafikis da samuSaoTa naka-

duri warmoebis proeqtis safuZvelze. 

teqnikur RonisZiebebs miekuTvneba: 

1. qalaqis sacxovrebeli-samoqalaqo mSeneblobis 

orwliani gegmis proeqtis Sedgena xuTwliani gegmis 

sakontrolo cifrebis da ukanasknel wlebSi saqalaqo 

mSeneblobis zrdis miRweuli tempebis safuZvelze  

(nax. 4.5). gegmis proeqts amuSavebs saqalaqo sagegmo ko-

misia mSeneblobis dawyebis wina wlis 1 ivlisamde.
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wliani gegma 

mSeneblobis 

mesame wlis 

gegma 

mSeneblobis 

meore wlis 
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wlis gegma 

mSeneblobis 

pirveli 

wlis gegma 

mSeneblobis 

mexuTe wlis 
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wliani gegma 
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samu- 

Sao gegma 

perspeqtiuli gegma 
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Sao gegma 

perspeqtiuli gegma 

 samuSao gegma 

perspeqtiuli gegma 

mSeneblobis xuT-

wliani gegma 

mSeneblobis 

mesame wlis 

gegma 

mSeneblobis 

meore wlis 

gegma

mSeneblobis 

meoTxe 

wlis gegma 

mSeneblobis 

pirveli 

wlis gegma 

mSeneblobis 

mexuTe wlis 

gegma 

pirveli or-

wliani gegma 

meore or-

wliani gegma 

mesame or-

wliani gegma 
meoTxe or-

wliani gegma 
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wliani gegma 
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perspeqtiuli gegma 

samu- 

Sao gegma 
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perspeqtiuli gegma 

 samuSao gegma 

perspeqtiuli gegma 

nax. 4.5 kapitaluri sacxovrebel-samoqalaqo mSeneblobis uwyveti dagegmvis sanimuSo sqema. 
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2. gegmiT gaTvaliswinebuli obieqtebis dajgufeba 

maTi daniSnulebis (samSeneblo teritoriis sainJinro 

momzadeba, sacxovrebeli saxlebi konstruqciuli niS-

nebiT – msxvilpaneliani, msxvilblokiani, aguris da 

a.S.), keTilmowyobis, samSeneblo organizaciebis specia-

lizaciis da saqmianobis raionebis mixedviT. obieqtebis 

dajgufebas awarmoebs qalaqis meriis kapitaluri mSe-

neblobis sammarTvelos samuSao jgufi. 

3. samuSaoTa warmoebis teqnologiuri stadiebis mi-

xedviT sacxovrebeli saxlebis da kulturul-sayofac-

xovrebo obieqtebis jgufebiT qalaqis nakaduri gana-

Senianebis direqtiuli grafikis damuSaveba. samuSaoTa 

warmoebis stadiebis raodenoba damokidebulia mSeneb-

lobis wliur programaze, mSeneblobis ganmaxorciele-

beli samSeneblo organizaciebis sawarmoo simZlavreeb-

ze da, Cveulebriv, miiReba oTxis toli: 

a) Senobebis miwisqveSa nawilis amoyvana; 

b) Senobebis miwiszeda nawilis amoyvana; 

g) saxuravisa da burulis mowyoba; 

d) mopirkeTebis samuSaoebi. 

specialuri samuSaoebis (santeqnikuri, eleqtroteq-

nikuri da sxv.) kompleqsi Sedis saerTo-samSeneblo 

samuSaoTa Sesabamis stadiaSi. 

direqtiuli grafiki muSavdeba qalaqis meriis kapi-

taluri mSeneblobis sammarTvelos samuSao jgufis 

mier ori wlis periodisaTvis erTgvarovani Senoba-

nagebobebis yvela jgufisaTvis. grafiki muSavdeba mSe-

neblobis orwliani gegmis Sesabamisad mSeneblobis 

dawyebis wina wlis 1 ivlisamde. 

4. qalaqis meriis mier saqalaqo mSeneblobis 10 

wlis periodisaTvis damtkicebuli “obieqtebis ganla-

gebis gegmis” Sesabamisad, mSeneblobis momzadebis gra-

fikis Sedgena perspeqtivaSi. 

5. nakaduri ganaSenianebis dros calkeuli Senobis 

mSeneblobis momzadebis qseluri grafikis damuSaveba, 

romelic unda moicavdes Semdeg sakiTxebs: arqiteq-

turul-gegmarebiTi mocemuloba da teqnikuri pirobebi 

sainJinro qselebze; topografiuli gadaReba; arsebuli 

naSenebis aReba; gengegmis sqemis damuSaveba da damtki-
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ceba; sainJinro-samSeneblo Zieba; tipuri proeqtis 

miReba; proeqtis mibma da SeTanxmeba; erTstadiuri pro-

eqtis da saproeqto-saxarjTaRricxvo dokumentaciis 

Sedgena da damtkiceba; teqnikuri dokumentaciis gacema; 

dafinansebis gaxsna; moTxovnebis gaformeba masalebze, 

mowyobilobebze, maT miwodebaze; samSeneblo moednis 

momzadeba da ganTavisufleba. 

6. mikroraionis momzadebis da mSeneblobis qseluri 

grafikis (nax.4.6) damuSaveba, romelic moicavs Semdeg 

sakiTxebs: amosavali monacemebisa da arqiteqturul-

gegmarebiTi mocemulobis momzadeba; detaluri dageg-

marebis proeqtis Sedgena; detaluri dagegmarebis pro-

eqtis SeTanxmeba da damtkiceba; amosavali monacemebisa 

da arqiteqturul-gegmarebiTi mocemulobis momzadeba 

teqnikuri proeqtisaTvis; topgadaReba da sainJinro-

teqnikuri Zieba (winaswari); gengegmis sqemis Sedgena da 

misi SeTanxmeba; sainJinro-samSeneblo Zieba (samuSao 

naxazebi); teqnikuri proeqtis damuSaveba, misi SeTan-

xmeba da damtkiceba; mSeneblobis teritoriis sainJinro 

momzadebis samuSao naxazebis damuSaveba; damatebiTi 

Zieba; masala-mowyobilobebze ganacxadebis gaformeba; 

arsebuli naSenebis aReba; Senobebis mibma; dafinansebis 

gaxsna; dokumentaciis Seswavla; nakaduri mSeneblobis 

organizaciis proeqtis damuSaveba; samuSaoTa nakaduri 

warmoebis proeqtis damuSaveba; mSeneblobisaTvis ga-

moyofili moednis sainJinro momzadeba. 

7. “perspeqtivaSi mSeneblobis momzadebisa da gan-

xorcielebis gamsxvilebuli krebsiTi qseluri gra-

fikis” damuSaveba da yovelwliuri koreqtireba. am gra-

fiks amuSavebs kapitaluri mSeneblobis sammarTvelos 

samuSao jgufi, perspeqtivaSi mSeneblobis momzadebis 

qseluri grafikis da samuSaoTa nakaduri warmoebis 

proeqtis SemadgenlobaSi damuSavebuli ori wlis pe-

riodisaTvis erTgvarovani obieqtebis jgufis nakaduri 

mSeneblobis qseluri grafikis safuZvelze. gamsxvile-

buli grafiki muSavdeba mSeneblobis dawyebis  wlis   

1 ianvramde. 
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nax.4.6. sacxovrebeli mikroraionis momzadebisa da mSeneb-

lobis qseluri grafiki. (gagrZeleba Semdeg gverdze). 
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SeniSvna. samuSaoTa dasaxeleba naxazze aRniSnulia 

kvadratebSi mocemuli nomrebiT: 1 – arqiteqturul-

gegmarebiTi moculobis sawyisi monacemebis momzadeba 

detaluri dagegmarebis proeqtis Sesadgenad (ПDП); 2 _ 
detaluri dagegmarebis proeqtis damuSaveba; 3 _ deta-

luri dagegmarebis proeqtis SeTanxmeba  da damtkiceba; 

4 _ amosavali monacemebis  da arqiteturul-gegmarebiTi 

mocemulobis damuSaveba; 5 – saproeqto dokumentaciis 

damuSaveba; 6 – topogadaReba da sainJinro-geologiuri 

mimokvleva; 7 – gengegmis sqemis damuSaveba; 8 – gengeg-

mis sqemis SeTanxmeba; 9 – sainJinro-geologiuri mi-

mokvlevis Catareba; 10 – teqnikuri proeqtis damuSaveba; 

11 – teqnikuri proeqtis SeTanxmeba da damtkiceba; 12 – 

mSeneblobis dafinansebis gaformeba; 13 – damatebiTi 

cvlilebebi; 14 – sainJinro momzadebis samuSao naxaze-

bis damuSaveba; 15 – ganacxadi-specifikaciebis Sedgna; 16 

– wliuri ganacxadebis Sedgena; 17 – sainJinro momzade-

bis samuSao naxazebis damuSaveba; 18 – saxlebis mibma; 

19 – dokumentaciebis Seswavla da damuSaveba; 20 – naSe-

nebis aReba; 21 – teritoriis sainJinro momzadeba; 22 – 

dokumentaciisa da SekveTebis Seswavla; 23 – saZirkvle-

bis mowyoba; 24 – sarTulebrivi konstruqciebis monta-

Ji; 25 – saxuravis mowyoba, sadurglo samuSaoebi; 26 – mo-

pirkeTebis samuSaoebi; 27 – mowyobilobis montaJi; 28 – 

SekveTebis gaformeba da samuSaoTa warmoebis proeqtis 

damuSaveba; 29 – saqvabis, satransformatoro qvesadguris 

(ТП), airis sanawilebeli punqtis (ГРП), airsadenis  (ГП), 
satumbos mSenebloba; 30 – gegmaSi mowyobilobebis miwo-

debebis CarTva; 31 – mowyobilobis kompleqtacia. 
 

uwyveti nakadiT qalaqis ganaSenianebis warmatebiT 

ganxorcieleba SesaZlebelia mSeneblobis momzadebis 

da mimdinareobis kargad organizebuli marTviT. 

informacias obieqtebis mSeneblobis momzadebis Se-

saxeb sakoordinacio centrs awvdis qalaqis meriis ka-

pitaluri mSeneblobis sammarTvelos samuSao jgufi, 

xolo informacias obieqtebis mSeneblobis mimdina-

reobis Sesaxeb – genmoijaradre samSeneblo organi-

zaciis operatiul-sadispetCero centri. 
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nfyvUf!Ubwj!
 

calkeuli Senobebisa da nagebobebis 
kalendaruli gegmebi samuSaoTa 

warmoebis proeqtis SemadgenlobaSi 
 

$1. obieqtis mSeneblobis kalendaruli geg-
mis Sedgena 
obieqtis samSeneblo-samontaJo samuSaoTa warmoebis 

proeqtis damuSavebis mizania obieqtis samSeneblo sa-

muSaoTa teqnologiisa da organizaciis sakiTxebis  

garkveva: ZiriTadi samSeneblo procesebis organizacia, 

obieqtis mSeneblobis kalendaruli dagegmva da sxva.  

kalendaruli gegmis forma SeiZleba iyos cifrob-

rivi da grafikuli. meti TvalsaCinoebis gamo, praqtika-

Si farTo gavrceleba hpova grafikulma formam. igi 

gvxvdeba horizontaluri – xazuri (hantis grafiki), 

ciklogramisa da qseluri grafikis saxiT. ukanasknel 

dros sul ufro farTod inergeba qseluri grafikebi, 

romlebsac xazur grafikebsa da ciklogramebTan Seda-

rebiT rigi upiratesoba gaaCniaT. 
 

1. kalendaruli gegmis Sedgenis Tanmimdevroba  

kalendaruli gegmis Sedgena warmoebs Semdegi Tan-

mimdevrobiT: 

a) muSa proeqtis mixedviT Senobis sawarmoo-

konstruqciuli analizi warmoebis racionaluri meTo-

debis SesarCevad; 

b) samSeneblo da samontaJo procesebis saxeobaTa 

(nomenklaturis) dadgena; 

g) samuSaoTa moculobis gamoTvla da materialur-

teqnikuri resursebis moTxovnilebis gansazRvra; 

d) samuSaoTa warmoebis meTodebisa da ZiriTadi 

samSeneblo  manqanebis SerCeva; 

e) procesebis mixedviT Sromis danaxarjebisa da 

manqana-cvlebSi moTxovnilebis gamoTvla; 
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v) procesebis Sesrulebis xangrZlivobis gansazR-

vra da maTi Sesrulebis teqnologiuri da organiza-

ciuli Tanmimdevrobis dadgena; 

z) kalendaruli gegmis Sedgena procesebis urTi-

erTdakavSirebiT droSi da misi koreqtireba teqnikur-

ekonomiuri maCveneblebis sistemiT. 
 

2. samuSaoTa nomenklatura 

warmoadgens samSeneblo da samontaJo procesebis 

CamoTvlas, romelTa safuZvelzec vagebT obieqtze samu-

SaoTa warmoebis kalendarul gegmas. samuSaoTa nomenkla-

tura Sedegia Senobis agebis mTliani sawarmoo procesis 

dayofisa calkeul teqnologiur etapebad an stadiebad, 

romlebic, Tavis mxriv, Sedgeba rTuli kompleqsuri 

procesebis an mxolod martivi procesebisagan. nomen-

klaturaSi samuSaoTa Setanis rigi unda Seesabamebodes 

maTi Sesrulebis teqnologiur Tanmimdevrobas. garda 

amisa, nomenklatura unda iZleodes procesis normirebis 

saSualebas. normireba, rogorc wesi, sruldeba erTiani 

normebisa da fasdebebis (ЕНиР) safuZvelze*. samrewvelo 

SenobebisaTvis damaxasiaTebelia teqnologiuri mowyobi-

lobis arseboba, romlis montaJic, Cveulebriv, iwyeba 

yvela samSeneblo samuSaos damTavrebamde. mTel rig erT-

sarTulian sawarmoo SenobebSi gaTvaliswinebulia spe-

cialuri saZirkvlebis mowyoba mZime teqnologiuri 

mowyobilobisaTvis, xiduri amweebi, maSuqebi da wyalsadi-

narebi saxuravebze, iatakqveSa arxebi yvela saxis komuni-

kaciebisaTvis da sxv. yvela es Taviseburebaa mxedvelobaSi 

misaRebi kalendaruli gegmis samuSaoTa nomenklaturis 

Sedgenis, warmoebis meTodebis SerCevisa da samuSaoTa 

Tanmimdevrobis dadgenis dros. 

damuSavebulia samrewvelo Senobis unificirebuli 

tipuri seqciebi (УТС), maTi gamoyeneba uzrunvelyofs 

samrewvelo Senobis agebas unificirebuli teqnolo-

giiT, romlis Tanaxmad, warmoebis etapebis raodenoba 

                            
* sakurso da sadiplomo proeqtebze studentis muSaobis drois 

garkveuli SezRudulobis gamo, dasaSvebia sargebloba СНиП-is IV 
nawiliT an ЕРЕР-iT. 
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damokidebulia obieqtis daniSnulebasa da konstruqci-

ul Taviseburebebze. obieqtebis umravlesobis mSeneb-

loba warmoebs or an sam etapad: 

I – mosamzadebel samuSaoTa cikli. II – miwisqveSa 
samuSaoTa cikli da III – miwiszeda samuSaoTa cikli. 

xandaxan calke ciklad gamoiyofa mopirkeTebis samu-

Saoebi. 

mosamzadebel samuSaoTa daniSnulebaa samSeneblo 

moednis momzadeba mSeneblobisaTvis da samontaJo ele-

mentebis (konstruqciebis) Semzadeba nagebobaSi dasaye-

neblad. am samuSaoTa Sedgeniloba da moculoba damo-

kidebulia nagebobis konstruqciasa da mSeneblobis ad-

gilobriv pirobebze. 

samSeneblo moednisa da obieqtis mosamzadebel sa-

muSaoebs miekuTvneba: misasvleli da samoedno gzebis 

gayvana, eleqtroenergiis, wyalsadenisa da sxva qselTa 

mowyoba; droebiTi nagebobebis mSenebloba; samontaJo 

mowyobilobaTa momarageba da Semzadeba; amwesavali 

gzebis mowyoba da amweebis montaJi; Senobis dakvalva 

da sxva geodeziur samuSaoTa Sesruleba. rac Seexeba 

TviT asawyobi konstruqciebis momzadebas montaJisa-

Tvis, igi specifikuri xasiaTis procesebisagan Sedgeba, 

vinaidan damokidebulia samontaJo elementebis masa-

lasa da saxeze (xe, foladi, rkinabetoni), montaJis me-

Todsa da sxva pirobebze. asawyobi rkinabetonis kon-

struqciebisaTvis am saxis (specialuri) mosamzadebeli 

samuSaoebi moicavs: samontaJo elementebis transpor-

tirebasa da dasawyobebas, gamsxvilebiT awyobas, samon-

taJo elementebis droebiT gaZlierebas da momzadebas 

asawevad. 

miwisqveSa anu “nulovani” ciklis samuSaoebs mia-

kuTvneben yvela samuSaos, romelic sruldeba obieqtze 

pirveli sarTulis iatakis donemde (proeqtebSi igi, 

Cveulebriv, miRebulia nulovan niSnulad), aseTebia: 

miwis samuSaoebi; saZirkvlebis, sardafis kedlebis, sve-

tebisa da gadaxurvis montaJi; qselebis gayvana. am 

etapis samuSaoTagan erT-erTi ZiriTadia miwisqveSa kon-
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struqciebis montaJi; kerZod, metad mniSvnelovania sa-

Zirkvlebisa da sardafis gadaxurvis zusti montaJi, 

ramdenadac am konstruqciaTa doneebi qmnis e.w. samonta-

Jo horizonts, romlis mimarT Semowmdeba da romelic 

ganapirobebs miwiszeda konstruqciebis swor mdebareobas. 

miwiszeda cikli moicavs samSeneblo-samontaJo samu-

Saoebs Senoba-nagebobis miwiszeda nawilis mSeneblo-

bisaTvis, romelTagan, agreTve, umTavresia asawyobi kon-

struqciebis, gansakuTrebiT ki – mzidi konstruqciebis 

montaJi. am ciklis samuSaoebis dawyeba SeiZleba “nulo-

vani” ciklis samuSaoTa damTavrebisa (garkveul nawilze 

mainc) da samontaJo horizontis saTanadod Semowmebis 

Semdeg. 

rogorc “nulovan”, ise miwiszeda ciklSi asawyobi 

rkinabetonis konstruqciebis calkeul saxeTa montaJis 

teqnologiuri procesi warmoadgens Semdegi samuSao 

procesebis erTobliobas: samontaJo elementebis Cabma 

asawevi mowyobilobiT; aweva da dayeneba saproeqto 

mdgomareobaSi; gasworeba da droebiTi damagreba; mud-

mivi damagreba (pirapirebisa da kvanZebis mowyoba). maT 

ZiriTadi samontaJo procesebi ewodeba. 

amrigad, samontaJo samuSaoTa kompleqsi Sedgeba 

mosamzadebeli da ZiriTadi samontaJo procesebisagan. 

rTuli obieqtebis mSeneblobis SemTxvevaSi Sesas-

rulebeli samuSaoebis dayofa xdeba kompleqsebad.  

rTuli kompleqsuri procesis danawevreba martiv pro-

cesebad gamoxatulebas poulobs teqnologiur rukebSi 

(qartebSi). 

teqnologiur qartaSi mocemulia: procesTa orga-

nizaciis sqemebi; miTiTebani samuSaoTa warmoebisa da 

Sromis organizaciis meTodebis Sesaxeb; samuSaoTa 

Sesrulebis grafiki; Sromatevadobis kalkulacia. 

teqnologiuri qarta damuSavdeba, rogorc “nulo-

vani”, ise miwiszeda ciklis samSeneblo procesebze da 

Seicavs samontaJo sqemebs, procesis Sesrulebis gra-

fiks, ZiriTadi aratipobrivi samontaJo aRWurvilobis 

naxazebs da sxv. 
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teqnologiuri qartis Sedgenisas savaldebuloa 

samuSaoTa Sesrulebis meTodis variantebis ganxilva, 

samSeneblo manqanebis saWiro tipzomebis SerCeva da 

raodenobis dazustebuli gaangariSeba (saeqspluatacio 

an teqnikuri mwarmoeblurobis mixedviT). 

ЦНИИОМТП-is mier damuSavebulia tipobrivi teqno-

logiuri rukebi, romelTa gamoyeneba mizanSewonilia 

saTanado koreqtirebiT mSeneblobis ganxorcielebis 

mocemuli pirobebis Sesabamisad. 

imis gamo, rom zogierTi konstruqciuli elementi 

ar SeiZleba Sesruldes mTlianad saboloo saxiT, maga-

liTad, samrewvelo Senobis daxurvis mowyoba, maT yo-

fen calkeul Semadgenel procesebad, romlebic srul-

deba teqnologiurad sxvadasxva dros, sxvadasxva bri-

gadis mier. am SemTxvevaSi gamoiyofa mzidi konstruq-

ciebis montaJi, Tboizolaciis dageba, masworebeli fe-

nis mowyoba da rulonis safenis dageba. TiToeuli 

procesi nomenklaturaSi gaTvaliswinebuli iqneba calke. 

SesaZlebelia adgili hqondes sawinaaRmdego movle-

nasac, e.i. nomenklaturis gamsxvilebas procesebisaTvis, 

romlebic sruldeba erTdroulad. magaliTad, sakedle 

da fanjrebis panelebis montaJi warmoebs erTdroulad 

erTi amwiT. nomenklaturaSi orive konstruqciuli 

elementi gaiTvaliswineba erTi striqoniT, Tumca isini 

sruliad gansxvavdebian erTmaneTisgan. analogiurad 

drois normebi svetebis, koWebis, fermebisa da gadaxur-

vis filebis montaJze ЕНиР-Si mocemulia cal-calke, 

xolo maTi montaJi gaTvaliswinebulia kompleqsuri 

meTodiT, e.i. erTdroulad. amitom nomenklaturaSi is-

ini iwerebian erTi striqoniT – “asawyobi elementebis 

montaJi” an “karkasis montaJi”. 

kalendaruli gegmis nomenklaturaSi poziciebis 

saerTo raodenoba SeiZleba aRwevdes: sacxovrebeli 

saxlisaTvis 25-30, xolo samrewvelo SenobisaTvis 35-45 

dasaxelebas. 
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3. ZiriTadi kompleqsuri samSeneblo procesebis dapro-

eqteba [5].  

kompleqsur samSeneblo procesSi Semaval procesTa 

urTierTdakavSireba droSi warmoadgens samSeneblo 

procesebis dagegmvis erT umTavres amocanas. 

Tu gaviTvaliswinebT, rom samSeneblo warmoebis 

teqnologiisa da organizaciis ZiriTad elementebs 

warmoadgens samSeneblo procesebis teqnologia da or-

ganizacia, maSin cxadi gaxdeba, rom samSeneblo pro-

cesebis kalendaruli dagegmva, rogorc calkeuli obi-

eqtis, ise obieqtTa kompleqsis kalendaruli dagegmvis 

safuZvelia. 

a) samSeneblo procesebis daproeqtebis Tanmimdev-

roba. samSeneblo procesebis dagegmareba ori nawili-

sagan Sedgeba: teqnologiurisa da organizaciulisagan. 

teqnologiuri dagegmareba pirveli etapia da miz-

nad isaxavs kompleqsur procesSi Semavali muSa proce-

sebis  Sesrulebis meTodebis SerCevas, maTi Sesru-

lebis racionaluri Tanmimdevrobis dadgenas, saWiro 

samSeneblo manqanebis, mowyobilobebis, iaraRebisa da 

sxvaTa SerCevas. 

organizaciuli dagegmareba meore etaps war-

moadgens da miznad isaxavs kompleqsur procesSi Sema-

vali muSa-procesebis droSi urTierTdakavSirebas ise, 

rom dadgenili teqnologiis pirobebSi daculi iyos 

procesebis uwyvetoba, samuSaos SesrulebisaTvis moce-

muli saerTo xangrZlivobis dacviT. unda gairkves 

agreTve procesis Sesasruleblad saWiro muSaxelis 

raodenoba da sxva resursebi. 

teqnologiuri dagegmarebis etapze sawyis monace-

mebs warmoadgens samuSaoTa moculoba da maTi Sesru-

lebis saerTo xangrZlivoba. zogjer es ukanaskneli 

SeiZleba winaswar ar iyos mocemuli da moiTxovdes pro-

cesis Sesrulebas teqnikurad SesaZlo umcires vadaSi. 

yoveli muSa-procesis Sesrulebis meTodisa da, ma-

Sasadame, kompleqsuri procesis teqnologiis garkvevis 

Semdeg, droisa da gamomuSavebis normebis safuZvelze 
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(teqnikuri normebi), SeiZleba davadginoT samuSaoTa 

Sromatevadoba (kac-dRe, manqana-cvla). 

amrigad, organizaciuli dagegmarebis etapze sawyis 

monacemebs (samuSaos raodenoba, Sesrulebis xangrZli-

voba) emateba samuSaos Sromatevadobac. 

samSeneblo procesi SeiZleba dagegmardes ise, rom 

daculi iyos misi uwyvetoba droSi da Sesrulebis tem-

pis (riTmis) ucvleloba. zogjer es ar xerxdeba: pro-

cesi wyvetadia an uwyveti, magram Sesrulebis tempi 

cvalebadia. garda amisa, procesis organizacia xasiaT-

deba muSaxelisa da manqanebis raodenobis ucvlelobiT 

an cvalebadobiT droSi. 

procesis mimdinareoba droSi (misi uwyvetoba da 

wyvetadoba), procesis Sesrulebis tempis da muSaxelis 

raodenobis cvalebadobis xasiaTi qmnis procesis orga-

nizaciul struqturas. 

samSeneblo procesebis organizaciuli gegmarebiT 

unda dadgindes procesis, ufro xelsayreli struqtura 

da gairkves misi yvela elementi. 

b) samSeneblo procesebis teqnologiuri dapro-

eqtebis sakiTxebi. teqnologiuri sirTulis Tvalsa-

zrisiT ansxvaveben Semdegi saxis samSeneblo procesebs: 

muSa-operacia, muSa-procesi, kompleqsuri procesi anu 

samSeneblo samuSao. 

muSa-operacia warmoadgens teqnologiurad umar-

tives da organizaciulad ganuyofel samSeneblo pro-

cess; muSa-operacias asruleben erTi an ramdenime Se-

Tanxmebulad momuSave erTi da imave profesiis muSebi. 

muSa-operaciis Semdgomi danawevreba SeiZleba, SromiTi 

procesis analizis TvalsazrisiT, muSa-xerxebad da 

muSa-moZraobebad. samSeneblo procesebis  dagegmarebi-

saTvis maT mniSvneloba ara aqvT. 

muSa-procesi warmoadgens teqnologiurad urTi-

erTdakavSirebul muSa-operaciebis erTobliobas, rom-

lebsac erTi da imave profesiis SemsrulebelTa ucv-

leli Semadgenlobis jgufi (rgoli, brigada) asru-
lebs; mocemuli pirobebisaTvis ucvlelia procesis 

Sesrulebis teqnologiuri wesebic. SeiZleba iTqvas, 
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rom muSa-procesi erTgvarovan samSeneblo process 

warmoadgens. 

kompleqsuri procesi warmoadgens teqnologiurad 

da organizaciulad urTierTdakavSirebuli muSa-

procesebis erTobliobas. ase magaliTad, yalibebis 

dayeneba, armaturis Cawyoba, dabetoneba da ganyalibeba, 

rogorc teqnologiurad da organizaciulad dakavSire-

buli muSa-procesebi, qmnian rkinabetonis samuSaoTa 

kompleqsur process. 

kompleqsur process axasiaTebs Semsrulebeli mu-

Sebis profesiebis sxvadasxvaoba da erToblivi sabo-

loo produqcia. kompleqsur process muSa-procesTa 

saxeebis Sesabamisad ramdenime (specializebuli) an er-

Ti (kompleqsuri) brigada asrulebs; am ukanasknelSi 

faqtiurad ramdenime specializebuli rgolia gaer-

Tianebuli. amrigad, kompleqsuri procesi teqnologiu-

rad urTierTdakavSirebul ramdenime samSeneblo pro-

cesis erTobliobas warmoadgens.  

kompleqsuri procesis Semadgeneli muSa-procesebi 

sxvadasxva daniSnulebisaa da gansxvavebul rols as-

rulebs samuSaoTa mTel kompleqsSi, ris mixedviTac an-

sxvaveben: mTavar, damxmare da satransporto procesebs. 

kompleqsuri procesi SeiZleba naklebad rTuli 

iyos. samSeneblo process, romelic mxolod erT Ziri-

Tad (an damxmare) muSa-process da mis Sesabamis sa-

transporto process Seicavs, martivi kompleqsuri 

procesi ewodeba. Tu procesi moicavs ramdenime Ziri-

Tad da damxmare muSaprocess (satransporto procese-

biTurT), igi rTuli kompleqsuri procesia (magaliTad, 

rkinabetonis samuSaoebi). 

amrigad, yoveli kompleqsuri procesis Seswavlis 

Sedegad unda gamoiyos teqnologiurad erTgvarovani 

procesebi: muSa-procesebi an muSa-operaciebi da maT 

Soris daisaxos mTavari, damxmare da satransporto 

procesebi. kompleqsuri procesis aseT analizs kom-

pleqsuri procesis teqnologiuri struqturis (anu 

kompleqsuri procesis nomenklaturis) dadgena ewodeba. 
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teqnologiuri TvalsazrisiT muSa-operaciebi ufro 

erTgvarovania, vidre muSa-procesebi, magram kompleqsu-

ri procesis dayofa muSa-operaciebad Seqmnida sxvada-

sxvagvar procesTa did simravles, rac metad gaarTu-

lebda rogorc procesis dagegmarebas, ise aseTi proce-

sis marTvas; kalendaruli dagegmvisaTvis sakmarisia is 

erTgvarovneba, rac kompleqsuri procesis muSa-proce-

sebad dayofis Sedegad miiReba. ufro msxvili erTe-

ulis aReba, vidre muSa-procesia, ukve procesis ara-

erTgvarovnebas iwvevs. 

martiv kompleqsur procesTa kalendaruli dageg-

mvisas saWiro iqneba mxolod satransporto procesebis 

SeTanxmeba mTavar muSa-procesTan, xolo rTuli kompleq-

suri procesis SemTxvevaSi jer mTavari da damxmare muSa-

procesebis urTierTSeTanxmebaa saWiro, xolo Semdgom – 

TiToeuli maTganisa Sesabamis satransporto procesTan. 

kompleqsuri procesis teqnologiuri struqturis 

dadgena ama Tu im samuSaosaTvis dawesebuli raime 

Sablonis dacviT SeuZlebelia; yovel konkretul Sem-

TxvevaSi, upirveles yovlisa, saWiroa dasaxul samuSa-

oTa warmoebis meTodebis da nagebobis konstruqciul 

TaviseburebaTa yovelmxrivi gaTvaliswineba. 

kompleqsur procesSi Semavali muSa-procesebisa-

Tvis Sesrulebis meTodis SesarCevad da Sromatevado-

bis gasaangariSeblad saWiroa dadgindes samuSaoTa 

moculobebi, rac muSa-naxazebis mixedviT samuSaoTa 

raodenobis azomvis Cveulebrivi wesebis gamoyenebiT 

warmoebs. 

samuSaoTa warmoebis meTodebi ki SeirCeva saTanado 

analizis safuZvelze, romelTa Soris yvelaze univer-

saluria teqnikur-ekonomikuri analizi. 

saTanado yuradReba unda mieqces procesis Ses-

rulebis meTodis iseT mxareebs, romelTac uSualo 

gavlena aqvT procesis teqnologiur struqturaze da, 

maSasadame, mis organizaciaze. aseT sakiTxebs miekuT-

vneba, magaliTad, samuSaos iarusebad dayofa, sxvada-

sxva muSa-procesebis SeTavsebis SesaZlebloba, samuSao 

fronti da sxv. 
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g) kompleqsuri procesis organizaciis safuZvlebi. 

ganvixiloT kompleqsuri procesebis gegmarebis meore 

nawilis – organizaciuli gegmarebis sakiTxebi, romlis 

ZiriTad Sinaarss warmoadgens kompleqsuri procesebis 

Semadgeneli muSa-procesebis urTierTdakavSireba dro-

Si, ramdenadac swored es momenti gansazRvravs proce-

sis organizaciul struqturas. 

procesis teqnologiuri gegmarebis Sedegad cnobi-

lia: dasagegmarebeli kompleqsuri procesis teqnolo-

giuri struqtura, samuSaoTa moculoba, Sesrulebis 

meTodebi, Sromatevadoba da TiToeuli muSa-procesis 

Sesrulebis minimalurad SesaZlo xangrZlivoba. 

aRniSnuli monacemebi organizaciuli gegmarebisaT-

vis sawyis pirobebs warmoadgens. 

samSeneblo procesebis gegmarebis dasaxuli amo-

cana SeiZleba gadawydes mravali variantiT. saWiroa 

maT Soris SeirCes umjobesi. 

procesis organizaciis yoveli variantis arsebiTi 

ganmasxvavebeli niSania kompleqsSi Semavali muSa-pro-

cesebis urTierTkavSiri droSi. 

am TvalsazrisiT arsebobs procesebis organiza-

ciis sxvadasxva meTodi: mimdevrobiTi, paraleluri, na-

kaduri (nakadur-mimdevrobiTi da paralelur-mimdev-

robiTi*. 

mimdevrobiTi meTodiT kompleqsuri procesis or-

ganizaciis SemTxvevaSi muSa-procesebi teqnologiuri 

TanmimdevrobiT sruldeba gansazRvruli frontis far-

glebSi, romlis dasrulebis Semdgom samuSaos Ses-

ruleba iwyeba Semdeg frontze (ubanze). 

procesis fronti, romlis farglebSic samuSao 

warmoebs erTdroulad, SeiZleba iyos mTliani (Tu es 

teqnikurad mosaxerxebelia), an maqsimaluri nawilob-

rivi fronti, magaliTad, mravalsarTulian SenobaSi – 

mTeli sarTuli. 

                            
* konstruqciebis montaJis nakadur-danawevrebuli meTodi ganxi-

lulia meSvide TavSi. 
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procesis mTliani fronti SeiZleba daiyos mcire 

zomis nawilobriv frontebadac, magram im pirobiT, rom 

maT eqnebaT Tanabari Sromatevadoba. amiT uzrunvel-

yofili iqneba TiToeuli aseTi nawilobrivi frontis 

aTviseba ucvleli Semadgenlobis brigadiT drois erTi 

da imave SualedSi. procesis aseT fronts, rogorc 

cnobilia, uwodeben monazoms. 

Tu teqnologiiT gaTvaliswinebulia samuSaos iaru-

sebad dayofa, monazomad igulisxmeba monazom-iarusi, 

e.i. samuSao fronti, romelic ganlagebulia monazomis 

areze da iarusis simaRleSi. 

aRvniSnavT, rom procesis mimdevrobiTi meTodiT 

organizacia saerTod ar uzrunvelyofs procesis arc 

ganuwyvetlobas, arc muSaxelis ucvlelobas da mis 

umcires raodenobas. aseTia, magaliTad, rTuli kom-

pleqsuri procesis organizacia. mxolod martivi kom-

pleqsuri procesis ramdenime monazomze Sesrulebisas 

mimdevrobiTi meTodi ganapirobebs procesis uwyvetobas 

da muSaxelis ucvlelobas. 

procesis organizaciis paraleluri meTodi uzrun-

velyofs samuSaos Sesrulebas umcires droSi, magram 

iwvevs erTdroulad maqsimaluri raodenobis muSaxeli-

sa da manqana-iaraRebis saWiroebas. 

amgvarad, mimdevrobiTi da paraleluri meTodebi 

warmoadgenen samuSaoTa warmoebis organizaciis or 

mkveTrad gansxvavebul meTods. pirvelis gamoyenebis 

SemTxvevaSi samuSao yvela obieqtze (monazomze) srul-

deba yvelaze xangrZlivad, romelic tolia erT obi-

eqtze samuSaos Sesrulebis xangrZlivobis namravlisa 

obieqtTa ricxvze; meore SemTxvevaSi – yvela obieqtze 

samuSao sruldeba umokles droSi, romelic tolia 

erT obieqtze samuSaos Sesrulebis xangrZlivobisa. 

pirveli meTodis dros saWiroa mxolod erTi brigada 

manqanebis erTi kompleqtiT, romelic Tanmimdevrulad 

gadadis obieqtidan obieqtze. meore meTodis dros erT-

droulad saWiroa imdeni brigada da manqanaTa kom-

pleqti, ramdeni obieqticaa. 
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bunebrivia, rom praqtikaSi arc erTi am meTod-

Tagani xSir SemTxvevaSi xelsayreli ar iqneba. 

Tanamedrove pirobebSi mSeneblobis racionaluri 

organizaciisaTvis saWiroa iseTi meTodi, romelic uz-

runvelyofs samuSaos Sesrulebas raime dasaSveb Sua-

led vadebSi, SedarebiT mcire raodenobis muSaxeliT, 

manqana-iaraRebiT da samuSao frontiT, ise, rom uzrun-

velyofili iyos ritmuloba samuSaos SesrulebaSi. 

aseT pirobebs, rogorc es samSeneblo warmoebis teqno-

logiidanaa cnobili, akmayofilebs nakaduri meTodi. 

nakaduri meTodiT samuSaoTa warmoebis SemTxvevaSi 

samuSao ar iwyeba yvela obieqtze erTdroulad, ro-

gorc amas paraleluri meTodis dros aqvs adgili, da 

arc yoveli obieqtis dasrulebis Semdeg, rac mimdev-

robiTi meTodisTvisaa damaxasiaTebeli. am meTodSi ga-

moyenebulia samuSaoTa Sesrulebis vadebis nawilob-

rivi SeTavseba. 

paralelur meTodSi procesebis srul SeTavsebas 

aqvs adgili, xolo mimdevrobiTSi igi sruliad ar 

gvxvdeba; amitom nakaduri meTodiT samuSaoTa organiza-

cia procesebis SeTavsebis xarisxis Sesabamisad uax-

lovdeba paralelur an mimdevrobiT meTods. am piro-

bebis mixedviT icvleba agreTve saWiro brigadebis 

raodenoba erTidan (mimdevrobiTi meTodiT n-mde (para-
leluri meTodiT). Sesabamisad icvleba samuSaoTa Ses-

rulebis saerTo xangrZliobac: 

Tmax=nt -dan (mimdevrobiTi meTodisaTvis) Tmin=t-mde 
(paraleluri meTodisaTvis). 

samuSaoTa warmoeba nakaduri meTodiT iZleva ra 

samuSaoTa warmoebis saerTo xangrZlivobis Semcirebis 

saSualebas SedarebiT mimdevrobiT meTodTan, amave 

dros uzrunvelyofs momuSave brigadebis SedarebiT 

xangrZliv da Tanabar datvirTvas samuSaoTi, rac xels 

uwyobs Sromis nayofierebis zrdas da procesis Ses-

rulebaSi monawile manqanebis kompleqtis ukeT gamo-

yenebas. 
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nakadur-mimdevrobiTi da paralelur-mimdevrobiTi me-

Todebi zemoT ganxiluli meTodebis kombinirebaa da mSe-

neblobis organizaciis progresul meTodebs warmoadgens. 

 
$2. samontaJo manqanebis efeqturi variantis 

SerCeva 
 

manqanebis kompleqtis arCeva da meqanizaciis efeq-

turi variantis SerCeva warmoebs obieqtis samuSaoTa 

warmoebis proeqtis Sedgenis dros. 

meqanizebul samuSaoTa Sesasruleblad manqanebis 

asarCevad da meqanizaciis SerCeuli variantis Sesafa-

seblad aucilebelia samSeneblo organizaciis da sam-

Seneblo moednis konkretuli pirobebis gaTvaliswineba. 

manqanebis arCevisa da meqanizaciis variantis SerCevis 

dros saWiroa: 

a) Sedges kompleqtis ZiriTadi (wamyvani) manqanebis 

sia, romelTa gamoyenebis teqnikuri are Seesabameba 

dasamontaJebeli Senoba-nagebobis parametrebs. 

b) dazustdes manqanebi, romelTa gamoyenebac ver 

moxerxdeba organizaciuli mizezebiT (droulad manqa-

nebis miRebis da samuSaoTa arsebul frontze manqa-

nebis ganlagebis sirTulis Sedegad dagegmil vadebSi 

samuSaoTa Sesrulebis SeuZlebloba da sxv.); 

g) teqnikuri da organizaciuli moTxovnebis gaTva-

liswinebiT SerCeuli ZiriTadi manqanebidan (maTi didi 

ricxvis SemTxvevaSi), efeqturobis damatebiTi maCve-

neblebis (liTontevadoba, simZlavre, saeqspluatacio 

saimedooba, mosamzadebel samuSaoTa Sromatevadoba da 

Rirebuleba, wona da sxv.) analizis safuZvelze SeirCes 

am maCveneblebis mixedviT ukeTesi manqanebi*. 

                            
* manqanebis winaswari miaxloebiTi SerCevisaTvis SeiZleba gamo-

yenebuli iyos: a) manqana-cvlis saxarjTaRricxvo TviTRirebulebis 

sidide [69] (saxarjTaRricxvo TviTRirebuleba ar Seesabameba geg-

mur TviTRirebulebas, romelic iTvaliswinebs manqanis gamoyenebis 

konkretul pirobebs [34]); b) monacemebi ganxiluli kompleqtis Zi-

riTadi manqanebis efeqturi gamoyenebis aris Sesaxeb. 
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d) kompleqtis arCeuli ZiriTadi manqanebisaTvis 

dazustdes maTi Sesabamisi manqanebi da gamovlindes 

samSeneblo procesis meqanizaciis variantebi; 

e) Sesruldes meqanizaciis variantebis Sesadarebeli* 

teqnikur-ekonomikuri analizi da Sefaseba. 

meqanizaciis variantebis Sesadarebeli SefasebisaT-

vis gamoiyeneba ZiriTadi da damatebiTi teqnikur-ekono-

mikuri maCveneblebi. 

ZiriTad maCveneblebs miekuTvneba: meqanizebuli pro-

cesis produqciis TviTRirebuleba (ganisazRvreba sa-

montaJo samuSaoTa ganzomilebis erTeulze an mTlia-

nad Senoba-nagebobis ganzomilebis erTeulze); Sromate-

vadoba (gansazRvruli produqciis erTeulze, miRebuli 

TviTRirebulebis gamosaTvlelad); kapitaluri dabande-

bebi (manqanebis Rirebuleba); samuSaoTa warmoebis xan-

grZlivoba. 

damatebiTi maCveneblebia produqciis erTeulis li-

Tontevadoba da energotevadoba. sxva damatebiTi teqni-

kur-ekonomikuri maCveneblebi, rogoricaa manqanis dro-

Si da tvirTamweobis mixedviT  gamoyenebis xarisxi ar 

warmoadgens ganmsazRvrel maCvenebels meqanizaciis va-

riantebis Sesadarebeli SefasebisaTvis, vinaidan isini 

ZiriTadad damokidebulni arian samuSaoTa organiza-

ciis saerTo doneze da ara manqanebis teqnologiur pa-

rametrebze. 

1. samontaJo manqanis mwarmoeblurobis gansazRvra**. 

amwis teqnikuri mwarmoebloba ganisazRvreba for-

muliT: 

                                Пteq=QKtv.
.K’

dr.
.n t/sT,           (5.1) 

sadac Q aris amwis tvirTamweoba t-obiT isris moce-

muli muSa Sveris dros m-obiT; 

                            
* Sesadarebelii teqnikur-ekonomikuri analizis dros etalonur 

variantad miiReba is, romelic iTvaliswinebs gavrcelebuli manqa-

nebisa da manqanebis kompleqtebis gamoyenebas, meqanizebuli samuSa-

oebis damTavrebas mSeneblobis xangrZliobis normebiT gaTvaliswi-

nebul vadebSi (direqtiul vadebSi). 
** dawvrilebiT satransporto-samSeneblo manqanebis SerCevis Se-

saxeb ixileT SromaSi [86]. 
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Ktv – amwis tvirTamweobis mixedviT gamoyenebis koe-

ficienti erTi garkveuli tvirTiT muSaobis dros; 

sxvadasxva tvirTis awevis SemTxvevaSi miiReba Ktv sa-

Sualo mniSvneloba erTi saaTis muSaobis periodisaTvis. 

                                            Ktv= Q
G

,                     (5.2) 

sadac G aris dasamontaJebeli elementis wona (t-obiT). 

rodesac asawevi tvirTis wona zustad ar aris 

cnobili, maSin SeiZleba visargebloT Ktv saSualo 

mniSvnelobebiT, romelic 20.1 cxrilSia moyvanili [35]. 

K’dr – amwis droSi gamoyenebis koeficienti (iT-

valiswinebs teqnologiur Sesvenebebs muSaobaSi); gani-

sazRvreba yovel calkeul SemTxvevaSi formuliT: 

                   ,'

cvl

Sesvcvl
dr

t
tt −

=Κ                (5.3) 

sadac tSesv – teqnologiuri Sesvenebebis xangrZlivobaa 

cvlis ganmavlobaSi, wuTobiT. igi dadgindeba qrono-

metriuli dakvirvebebis safuZvelze. 

n – ciklebis ricxvi erTi saaTis ganmavlobaSi mu-

Saobis dros; 

n=
cT

60
 – sadac Tc erTi ciklis droa wuTobiT. 

amwis cvluri saeqspluatacio mwarmoebluroba ganisa-

zRvreba formuliT:  

  Пcvl=7Пteq
.K’’dr=Q

cT
420 . Ktv

. K’dr. K’’dr t/cvl-Si,  (5.4) 

sadac K’’dr – amwis droSi gamoyenebis koeficientia 

cvlis ganmavlobaSi; 

K’’dr= t
tcvl

. aq t aris muSaobis sufTa dro cvlis gan-

mavlobaSi, organizaciuli dayovnebebis gareSe; tcvl–samu-
Sao cvlis xangrZlivoba saaTobiT. 

K’’dr koeficientis mniSvneloba eleqtruli am-

Zravis mqone amweebisaTvis  samontaJo da amwe-satrans-
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porto samuSaoTa Sesrulebis dros miiReba 0,89-is 

toli, xolo datvirTva-gantvirTvis samuSaoebis dros-–

0,84-isa. saeqspluatacio mwarmoeblurobis gansazRvris 

dros sargebloben amwis droSi gamoyenebis koeficien-

tiT Kdr= K’dr. K’’dr., romelic iTvaliswinebs, rogorc 

teqnologiur, aseve organizaciul Sesvenebebs. Cveu-

lebriv, K’’
dr=0,86-0,88. 

amwis ciklis xangrZlivoba Tc, wuT Sedgeba saman-

qano tmanq. da xelis operaciebis SesrulebisaTvis gan-

kuTvnili txel. droisagan, 

                                          Tc= tmanq.+ txel.                (5.5) 

samanqano dro 

                              tmanq. = t1+ t2+ t3+t4+ t5+ t6+ t7+ t8,          (5.6) 
sadac t1 aris dasamontaJebeli elementis saWiro do-

nemde awevis dro; 

t2 – amwis isris mobrunebis dro; 
t3 – amwis relsebze gadaadgilebis dro; 

t4 – tvirTis samontaJo donemde daSvebis dro; 

t5 _ kakvis tvirTsaWer mowyobilobasTan erTad sa-

montaJo donis zeviT asawevad saWiro dro; 

t6 – isris ukan Semobrunebis dro; 
t7 – amwis ukan dabrunebis dro; 
t8 kakvis tvirTsaWer mowyobilobasTan erTad sawyis 

poziciaSi daSvebis dro. 

t1-t8 – droTa gansazRvrisaTvis saWiro formulebi 

moyvanilia SromebSi [35, 37, 38]. 

xelis operaciebis SesrulebisaTvis gankuTvnili 

dro: 

                                              txel= t9+ t10+ t11,                (5.7) 
sadac 

t9 aris dasamontaJebel elementTan sabelebis Cabmis 

dro; 

t10 – dasamontaJebeli elementis Seyovnebis dro, ele-

mentis dayenebis, damagrebis, duRabis Casxmis, gaswore-

bisa da sxva operaciebisaTvis; 

t11 – dasamontaJebeli elementis sabelebisagan ganTa-

visuflebis dro. 
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t9-t11 mniSvnelobebi miiReba normatiuli monacemebis 

mixedviT (ix. cxr. 20.2-20.6 [35]). 

koSkura amwis mwarmoeblurobis gazrdis mizniT, Se-

saZlebelia operaciebis SeTavseba; magaliTad, tvirTis 

awevisas mniSvnelovan simaRleze SesaZlebelia kakvis awe-

vis moZraoba SeuTavsdes TanmimdevrobiT: isris mobrune-

bas, amwisa da satvirTo urikis gadaadgilebas an tvirTis 

gadaadgilebas isris aweviT an daSvebiT. amrigad, koSkur 

amweebSi SeiZleba erTmaneTs SeuTavsdes samamde muSa moZ-

raoba. samuSao ciklis xangrZlivobis gansazRvrisas, ope-

raciebis SeTavsebis dros, mxedvelobaSi miiReba mxolod 

yvelaze xangrZlivi, SeTavsebuli operaciebidan: 

                 Tc
SeTav= t1f (3)+ t4+ t5+ t7f (8)+ t9+ t10+ t11 .        (5.8) 

qronometruli dakvirvebebis safuZvelze SeiZle-

ba davaskvnaT, rom muSa moZraobebis SeTavsebis dros 

ciklis samanqano dro sxvadasxva tipis amweebisaTvis 

45%-mde SeiZleba Semcirdes. 
 

2. samontaJo manqanis SerCeva saeqspluatacio para-

metrebis mixedviT.  

samontaJo manqanis ZiriTadi saeqspluatacio para-

metrebia: isris Sveri, tvirTis (an kakvis) awevis si-

maRle da tvirTamweoba. aRniSnuli parametrebis saWiro 

sidideebi damokidebulia dasamontaJebeli Senoba-nage-

bobis gabaritul zomebsa da konfiguraciaze, samonta-

Jo elementebis gabaritul zomebsa da masaze, maT gan-

lagebaze nagebobaSi. 

a. koSkura amwis saeqspluatacio parametrebis gan-

sazRvrisaTvis saWiroa mSenebare obieqtis generalur geg-

maze daisaxos amwsavali gzis mdebareoba. amwsavali gza 

SeiZleba moewyos Senobis erT an orive mxares (nax.5.1). 

samrewvelo nagebobebSi dasaSvebia misi ganlageba TviT 

konturSic. rodesac Senobis montaJi warmoebs Senobis 

orive mxridan (ori amwis saSualebiT), amwe muSaobs a2 
mcire Sverze (a2p a1). samagierod orjer diddeba am-

wsavali gzis sigrZe. am variants mimarTaven mxolod 

teqnikur-ekonomikuri upiratesobisas da roca cali 

mxridan Senobis montaJisaTvis saWiro parametrebis 

mqone amwe ar gaaCniaT. 
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nax. 5.1. amwsavali gzis mowyobis sqema. 

aguris kedlebiani nagebobisaTvis (nax.5.2,a) erTi 

mxridan momuSave amwis maaqsimaluri Sveri ganisazR-

vreba formuliT 

                                 amax=k+b-(b0+δ +1.25)               (5.9) 
msxvilblokovani an panelovani Senobis SemTxvevaSi 

                                    amax=k+b-(b0+δ /2)                              (5.10) 
(5.9) da (5.10) formulebSi aRniSnulia: 

k – manZili amwsavali gzis RerZidan Senobis gare 

kedlis am RerZisadmi uaxloesi nawilis zedapiramde; 

igi gamoiTvleba gamosaxulebiT kf rmobr+1 (m). aq rmobr 
amwis sabruni nawilis radiusia metrobiT. 

b – Senobis gabarituli sigane (aiReba Senobis pro-

eqtidan). 

δ  – gare kedlis samontaJo elementis sisqe (miiRe-

ba Senobis proeqtis mixedviT). 

manZili amwsavali gzis relsis Sida wibodan Seno-

bis kedlamde miiReba: 

d=0.75 ÷ 1.5 (m) (usafrTxoebis pirobebis gaTvalis-

winebiT). (nax.5.2,a); 

d=1.5 +m.h+e (m)   (nax.5.2,b); 
d=k-c/2  (m)        (nax.5.2,g), 

sadac  

h aris qvabulis simaRle; 

m – ferdobis qanobis maCvenebeli (miiReba gruntis 

bunebrivi qanobis ϕ kuTxis gaTvaliswinebiT; ix. nax.5.2,b). 
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nax. 5.2. amwis maqsimaluri Sverisa (amax) da amwsavali gzis 

relsis Sida wibodan Senobis kedlamde manZilis (d) gansasaz-
Rvravi sqema. 
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e – manZili ferdobis Ziridan Senobis gare kedlamde 

(saZirkvlamde); 

c – amwsavali gzis liandis zoma.koSkura amwe SeiZ-

leba ganlagebuli iyos Senobasa da saobieqto sawyobs 

Soris an saobieqto sawyobis ukana mxares (nax. 5.2,g). am 

SemTxvevaSi amwis Sveri sagrZnoblad metia. optimalur 

variants, rogorc wesi, konkretuli pirobebisaTvis 

teqnikur-ekonomikuri angariSiT gansazRvraven. 

Tu (k) manZili amwis sapirwone konsolis (rmobr) 
sigrZeze naklebia, cxadia, Senobis simaRlis isris do-

nis gadaWarbebis momentidan amwes aRar eqneba sruli 

brunvis SesaZlebloba. analogiurad, rogorc zemoTaa 

aRniSnuli, sabrunkoSkiani amweebisaTvis Senobidan da-

Sorebis manZili unda ganisazRvros amwis qveda baqnis 

Sveris mixedviT. 

Tu amaxp k+b, mocemuli tip-zomis amweebi unda da-

montaJdes nagebobis orive mxridan, amasTan TiToeul 

amwes unda gamoeyos samontaJo zona nagebobis kon-

struqciuli sqemis gaTvaliswinebiT. TiToeuli samon-

taJo zonis Sesabamisad SeirCeva amwis Sveri.  

nax.5.3-ze naCvenebia karkasul-panelovani Senobis 

dasamontaJeblad Senobis dayofa samontaJo zonebad. N1 

amwis maqsimaluri Sveri toli iqneba a1=k+b1 xolo N2 

amwisa a2=k+b2
.b1 da b2 saTanado zonaSi konstruqciaze 

Cabmis wertilis daSorebaa Senobis gare zRvruli ze-

dapiridan. unda aRiniSnos, rom samontaJo zonebis uTa-

nabroba iwvevs ara marto amweebis araTanabar datvirT-

vas samontaJo samuSaoebiT, aramed maT tip-zomaTa sxva-

dasxvaobasac. amitom, rodesac Senoba-nageboba iyofa 

samontaJo zonebad, mizanSewonilia erTi da imave tip-

zomis amwis gamoyeneba. 

rodesac samontaJo manqanebi ganlagebulia erT-

maneTis mopirdapired, amweebis usafrTxo muSaobisaTvis 

Tavidan unda iqnes acilebuli maTi isrebis SemTxve-

viTi gadakveTis SesaZlebloba.  
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nax.5.3. karkasul-panelovani Senobis dasamontaJeblad Se-

nobis dayofa samontaJo zonebad. 
 

naxazebze 5.4, 5.5 naCvenebia koSkura amwis dadgmis 

sqemebi kuTxovani kinfiguraciis Senobebis dasamontaJe-

blad. amwis Sveris SerCevis dros unda gamoiricxos 

e.w. “mkvdari zonis” (moumsaxurebeli farTobis) arseboba. 

es piroba gaTvaliswinebuli unda iyos amweebis mini-

maluri ricxvis gansazRvrisas. 

amrigad, rTuli konfiguraciis Senoba-nagebobi-

saTvis koSkura amweebis ganlagebis variantebis Ser-

CeviT uzrunvelyofil unda iqnes mcireSveriani amwe-

ebis gamoyeneba da amwsavali gzebis umciresi sigrZe. 

amwis SerCeva dakavSirebulia agreTve nagebobis 

montaJis tempis uzrunvelyofisaTvis amweebis Sesaba-

misi raodenobis gansazRvrasTanac. 

Senobis zomebis da samontaJo elementebis maxa-

siaTeblebis Sesabamisad amweebis ricxvi samuSaoTa mo-

cemuli tempis uzrunvelsayofad SeiZleba maT minimalur 
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nax.5.4. koSkura amwis dadgmis sqemebi kuTxovani konfi-

guraciis Senobebis dasamontaJeblad. 
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raodenobaze meti aRmoCndes. aseT SemTxvevaSi nageboba 

unda daiyos samontaJo zonebad amweebis raodenobis 

Sesabamisad da TiToeuli samontaJo zonisaTvis unda 

SeirCes amwis Sveri.  

    
nax. 5.5. koSkura amwis dadgmis sqema kuTxovani konfigu-

raciis Senobis dasamontaJeblad.  
 

tvirTis an kakvis awevis simaRle (H) ganisazRvreba 

samontaJo elementebis yvelaze araxelsayreli mdeba-

reobisaTvis da Sedgeba Semdegi elementebisagan (nax.5.6). 

 
nax. 5.6. kakvis awevis simaRlis (H) gansasazRvravi sqema. 
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                            H=h0+ h1+ h2+ h3                                  (5.11) 
aq h0 aris manZili amwis dgomis donidan dasamon-

taJebeli konstruqciis sayrdenamde; 

h1 – simaRle sayrdenidan samontaJo elementamde 

(ganisazRvreba damontaJebul konstruqciebze dasamon-

taJebeli elementis gadatarebis usafrTxoebis pirobiT 

an montaJis sxva pirobebiT. miiReba aranakleb 0,5 met-

risa); 

h2 – samontaJo elementis simaRle qveda sibrtyidan 

Cabmis wertilamde an zeda sibrtyemde; 

h3 – sablis Cabmis simaRle. 

amwis mesame ZiriTadi parametri – tvirTamweoba (Qa) 

sxvadasxva Sverze ganisazRvreba Sesabamis zonaSi gan-

lagebuli dasamontaJebeli elementebis Ga samontaJo 

masiT (Casabmelis konstruqciis masis gaTvaliswinebiT): 

                                            Qa ≥ Ga                    (5.12) 

amwis tvirTamweobis gansazRvris mizniT, Senobis 

ganivkveTze aRiniSneba maqsimaluri masis konstruq-

ciuli elementebis mdebareoba da amwis Sesabamisi 

Sveri (nax.5.6), Tu koSkura amwis konstruqcia isris 

vertikalur sibrtyeSi gadaadgilebis saSualebas iZ-

leva. Tu koSkura amwes aseTi SesaZlebloba ar gaaCnia, 

e.i. muSaobs ucvleli SveriT, maSin tvirTamweobac mis 

Sesabamisad unda ganisazRvros. 

tvirTamweobis TvalsazrisiT koSkura amwis  swo-

rad SerCevis dasadgenad sargebloben koeficientebiT: 

                                k1=
aQ

GsaS. ;    da    k2=
aQ

Gmax
,           (5.13) 

sadac  

GsaS. aris samontaJo elementis saSualo masa; 

Gmax – samontaJo elementis maqsimaluri masa. 

k1 da k2 koeficientebis mniSvnelobebi maqsimalurad 

unda uaxlovdebodnen erTs. aRniSnuli koeficientebi 

gamoiTvleba amwis Sveris im mniSvnelobebisaTvis, rom-

lebic gamoiyeneba montaJis procesSi. 



 151 

GsaS da Gmax gamoiTvleba mocemul Sverze damon-

taJebuli konstruqciebis masebisa da raodenobis gaT-

valiswinebiT. 

amwis maqsimaluri tviTramweobis gamoyenebis saSua-

lo done mSenebare obieqtisaTvis dadgindeba formu-

lebiT: 

                            KQ=
maxQ

GsaS. ;        K’Q=
max

max

Q
G

,         (5.14) 

sadac GsaS aris dasamontaJebeli elementebis saSualo 

masa mTeli SenobisaTvis; 

Qmax – amwis maqsimaluri tviTramweoba. 

mudmivi SveriT momuSave koSkura amwisaTvis sarge-

bloben mxolod KQ koeficientiT. 

ZiriTadi parametrebis SerCeva anZovani amweebi-

saTvis warmoebs koSkura amweebis analogiurad. 

b.TviTmaval-isrovani amweebis (muxluxa, pnevmo-

Tvliani da sxv.) saeqspluatacio parametrebi ganixi-

leba ori ZiriTadi SemTxvevisaTvis: 

1) Senobis montaJis procesSi amwe moTavsebulia 

Senobis gareT (mravalsarTuliani Senobebi); 

2) Senobis damontaJebis procesSi amwe gadaadgil-

deba Senobis konturis farglebSi (erTsarTuliani sam-

rewvelo Senobebi). 

pirvel SemTxvevaSi amwis isris Sveri ganisazRvreba 
im pirobiT, rom dasamontaJebeli elementi miwodebul 

iqnes Senobis gare sibrtyidan b1 manZiliT uSoresad 

dacilebul samontaJo wertilSi isris umciresi sig-

rZis pirobebSi.  

nax.5.7. naCvenebia ganxiluli SemTxvevis sqematuri 

gamosaxuleba. naxazze aRniSnulia: c – manZili Senobis 

wina kedlidan, kedelTan isris usafrTxo miaxloebis 

m wertilamde; Lmin – isris umciresi sigrZe, romelic 

Seesabameba isris horizontTan daxris kuTxis kritikul 

mniSvnelobas (α krit); a – umciresi sigrZis isris Sesabami-
si Sveri. 
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nax. 5.7. amwis isris Sveris (a) gansasazRvravi sqema.  

naxazidan Cans, rom 

αα cossin
BhL += . 

L-is, rogorc erTcvladiani funqciis pirveli war-

moebulis, nulTan gatolebiT miiReba: 

;0
cos

sin
sin

cos
22 =⋅+−=
α
α

α
α

α
Bh

d
dL

        

0cossin 33 =− αα hB , 

saidanac  

                   3

B
htg =kritα                   (5.15) 

isris umciresi sigrZe ganisazRvreba  

                

krkr αα cossinmin
BhL += ,            (5.16) 
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xolo umciresi sigrZis isris Sesabamisi Sveri 

                 B
tg

haa ++=
krα0 ,               (5.17) 

sadac B=b1+c da h=lcos β , sidideebi naCvenebia naxazze 5.7; 
a0 aris manZili isris saxsridan amwis brunvis Rer-

Zamde. 

nax.5.8-ze warmodgenilia TviTmaval-isrovani amwe 

isarze nadgmis gamoyenebiT. am SemTxvevaSi formulebi 

(5.15), (5.16), (5.17) rCeba ZalaSi, mxolod (5.15) gamosa-

xulebaSi B-s nacvlad Caismeba 

                                        B0=b1+c-lcos β ,                (5.18) 
sadac 

l aris nadgmis sigrZe; 
β  – nadgmis daxris kuTxe. 

 
nax. 5.8. TviTmaval-isrovani amwis kakvis awevis simaRlisa 

(H) da isris Sveris (a) gansasazRvravi sqema. 
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amwis tvirTamweoba da kakvis awevis saTanado si-

maRle (nax. 5.7) ganisazRvreba Sesabamisad  

Qa ≥ Ga, 
H=h0+h1+h2+h3; 

amasTan daculi unda iyos piroba 

                                          Lsinα +c1-d ≥ H,                            (5.19) 
sadac d aris polispastis umciresi sigrZe. 

sivrciTi blokebis, gadaxurvis filebisa da sxva 

moculobiTi an brtyeli Tarazuli samontaJo elementebis 

awevis SesaZlo simaRle (elementis zeda sibrtyemde) ise, 

rom elementi isars ar exebodes 

              αα tgdEcLh )
2

(sin 1
' +−+≤ ,          (5.20) 

sadac E aris samontaJo elementis gabarituli zoma 

isris daxris sibrtyeSi (nax.5.9); 

 
nax.5.9. moculobiTi samontaJo elementebis awevis Sesa-

Zlo simaRlis (H) gansasazRvravi sqema. 
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d – isarsa da samontaJo elements Soris Sualedi 

(saSualod miiReba 0,5 m). 

meore SemTxvevaSi, rodesac Senobis damontaJebis 

procesSi amwe gadaadgildeba Senobis konturis far-

glebSi, TviTmavali isrovani amwis parametrebi, Seno-

bisa da konstruqciebis saproeqto zomebs garda, damo-

kidebulia amwis samuSao poziciebis SerCevaze. 5.10, 5.11, 

5.12 naxazebze mocemulia samrewvelo Senobis svetebis, 

amwqveSa koWebis, gadaxurvis mzidi konstruqciebisa da 

fenilis montaJisaTvis kakvis awevis simaRlis gansa-

sazRvravi sqemebi, samrewvelo Senobis svetebis erTi da 

imave badisaTvis amwis poziciebis sxvadasxva varianti 

svetebis montaJisaTvis amwis saWiro Sveris sxvadasxva 

sididiT (a1, a2) (nax. 5.10). 

 
nax. 5.10. amwis samuSao poziciebis sxvadasxva varianti 

svetebis montaJisaTvis amwis saWiro Sveris sxvadasxva si-

didiT (a1, a2). 
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svetebis montaJisaTvis (nax.5.11a) 

                                         H=a’+h1+h2+h3 ,                           (5.21) 
sadac 

a’
 aris simaRle amwis dgomis donidan iatakis 

sagebi fenis zedapiramde (an miwis donemde); 

h1 – svetis Ziris daSoreba sagebi fenis (an miwis) 

zedapiridan; 

h2+ h3 manZili svetis Ziridan amwis kakvamde. 

amwqveSa koWis (nax.5.11,b), gadaxurvis mzidi koWebis, 

fermebisa da fenilis montaJisaTvis (nax.5.11,g): 

                                        H=a’
+h0+h1+h2+h3,                           (5.22) 

sadac h0 aris manZili iatakis sagebi fenis (an miwis) 

zedapiridan dasamontaJebeli konstruqciis damontaJe-

bis donemde; 

h1 – elementis Ziris awevis simaRle damontaJebis 

donidan; 

h2 – konstruqciis simaRle Cabmis wertilSi; 

h3 – sabelis simaRle. 

nax. 5.12 mocemulia gadaxurvis filebis damontaJe-

bis sqema. am samuSaos amwe asrulebs Senobis yovel 

ujredSi mas Semdeg, rac damontaJdeba amwqveSa koWi, 

gadaxurvis koWi an ferma da amwe gadaadgildeba mezo-

bel ujredSi. 

amwis Sveri SeirCeva (5.17) formuliT, romelSic h=h0-c1, 

xolo B=b+c=
2
l

+c. am gamosaxulebebSi h0 aris simaRle am-

wis dgomis donidan gadaxurvis koWis an fermis umaRles 

wertilamde; l – svetebis biji; c=1÷ 1.5 m. 
α krit da H Semowmdeba Sesabamisad (5.15) da (5.22) 

formulebiT. 

praqtikiT dasturdeba, rom samrewvelo Senoba-

nagebobebi xasiaTdeba samontaJo elementebis gabaritu-

li zomebisa da masebis didi sxvadasxvaobiT. es iwvevs 

elementebis damontaJebisaTvis saWiro amweebis paramet-

rTa did sxvadasxvaobas. amitom samuSaoTa didi mocu 

lobebis, montaJis droisa da sxvaTa gaTvaliswinebiT 

mizanSewonilia calkeuli elementebis an maTi calkeuli 
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   nax. 5.12 samrewvelo Senobis fenilis montaJisaTvis kakvis 

awevis simaRlis gansasazRvravi sqema.  
  

jgufis damontaJebisaTvis Sesabamisi parametrebis mqone 

ramdenime amwiT muSaoba. cxadia, Tu obieqtze yvela sa-

muSao erTi amwiT Sesruldeba, misi parametrebi mon-

taJis araxelsayreli SemTxvevisaTvis unda SeirCes da 

am SemTxvevaSi amwis parametrebi arasrulfasovnad iqne-

ba gamoyenebuli ramdenime amwiT muSaobis variantTan 

SedarebiT. 

amwis samuSao parametrebis gaangariSebis Semdeg 

saTanado katalogebidan da cnobarebidan unda SeirCes 

Sesabamisi tip-zomis amwe. 

g. samoqalaqo da samrewvelo Senoba-nagebobis mon-

taJisaTvis Sesabamisi amwis winaswari SerCeva SeiZleba 

2.1, 2.2, 2.3, 2.4, 2.5 cxrilidan, romelSic mocemulia 

mrewveloobis mier gamoSvebuli koSkura da isrovani 
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TviTmavali amweebis (saavtomobilo, pnevmosaburavebiani, 

muxluxa) teqnikuri daxasiaTeba ([19], [70] da sxv.). 

d. TviTmavali isrovani amweebi aRiniSneba indeqsebiT, 

romlebic Sedgeba asoebisa da cifrebisagan. asoebi aR-

niSnaven: K – amwe, AK – avtoamwe, MKГ, MKП an MKА – 
muxluxa samontaJo amwe, pnevmosaburavebiani an saavto-

mobilo; DЭK – dizel-eleqtruli amwe; СKГ – specia-
luri muxluxa amwe; СMK – specialuri samontaJo amwe;  

cifruli nawili aRniSnavs amwis tvirTamweobas da mo-

delis rigiT nomers. asoebi cifrobrivi nawilis Sem-

deg axasiaTeben morig modernizacias, amwis Sesrulebis 

Taviseburebebs (CrdiloeTis an tropikuli klimatis 

pirobebisaTvis) an sxva monacemebs. cnobilia TviT-

mavali isrovani amweebis aRniSvnis sxva saxec. manqanis 

indeqsi Sedgeba ori asosa KС (TviTmavali amwe) da oT-

xi cifrisagan. 

mrewveloba dReisaTvis uSvebs: saavtomobilo amwe-

ebs tvirTamweobiT 4, 6,3, 10 da 16 t; pnevmosaburavebian 

amweebs tvirTamweobiT 16, 25, 40, 63 da 100 t. muxluxa 

amweebs tvirTamweobiT 6,3, 10, 16, 25, 40, 63, 100 da 160 t. 

saavtomobilo amweebi gamoiyeneba datvirTva-gan-

tvirTvis samuSaoebisaTvis, konstruqciebisa da sxvada-

sxva teqnikuri mowyobilobis dasamontaJeblad. 

pnevmosaburavebian amweebs iyeneben Senoba-nagebobe-

bis mSeneblobis dros samontaJo samuSaoTa sawarmo-

eblad, agreTve samoqalaqo da samrewvelo mSeneblo-

baSi gamsxvilebuli agregatebis dasamontaJeblad. 

muxluxa amweebis saSualebiT sruldeba didi mo-

culobis samuSaoebis mqone samrewvelo obieqtebze sa-

montaJo samuSaoebi. calkeul SemTxvevebSi es manqanebi 

gamoiyeneba samrewvelo da samoqalaqo mSeneblobaSi 

gamsxvilebuli konstruqciebisa da teqnologiuri agre-

gatebis dasamontaJeblad. 

samSeneblo koSkura amweebi gaTvaliswinebulia 

sacxovrebeli, samoqalaqo da samrewvelo Senobebis 

mSeneblobis dros amwe-satransporto samuSaTa meqani-

zaciisaTvis. isini gamoiyeneba agreTve sawyobebSi dat-
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virTva-gantvirTvis operaciebis gansaxorcieleblad, 

nulovani ciklis samuSaoTa Sesasruleblad da sxv. 

saxelmwifo standartis Гост 13555-68 da 14274-69 Tanax-
mad damuSavebulia da aTvisebulia KБ seriis amweebi. far-
Tod aris gavrcelebuli KБ-100 da KБ-160 markis bazuri 
modelebi, romlebic udevs safuZvlad amweebs KБ-100.1; С-
981A; KБK-100.1; C-918Б; KБ-100.2; С-981; KП-100 (damtvirTavi am-
we); KС-100 (amwe isrovani SesrulebiT). CamoTvlili modi-

fikaciebi gansxvavdebian isris konstruqciiT (KБK-100.1; C-
981Б, isris sigrZiT (KБ-100.2 da С-981), damoklebuli da 

dagrZelebuli koSkiT (KБ-100.1 da С-981A) da sxv. mrewve-

loba uSvebs agreTve specialur amweebs, romelTa daxasi-

aTeba mocemulia cxr. 2.5 [19.70]. 

koSkura amweebis aRniSvna mravalgvaria. zogierT 

aRniSvnaSi gaTvaliswinebulia bazuri modelis satvir-

To momenti. magaliTad, amwe KБ-160.4 aRniSnavs koSkur 
amwes bazuri modelis satvirTo momentiT 160 tZ.m., ma-

Sin, rodesac amwis satvirTo momenti Seadgens 50 tZ.m. 

aseTi garTulebuli aRniSvnebis nacvlad, 1971 wlidan 

SemoRebul iqna manqanebis indeqsaciis axali sistema, 

romlis mixedviT manqana aRiniSneba sami cifriT. ori 

ukanaskneli cifri warmoadgens registraciis nomers, 

xolo pirveli – tip-zomis jgufs. registraciis nomre-

bis rigi 00-dan 69 Seesabameba amweebs mosabrunebeli 

koSkiT, xolo 70-dan 99-mde uZravi koSkiT. damatebiT 

SeiZleba naCvenebi iyos agreTve Sesrulebis nomeri. ma-

galiTad, marka KБ-674.5 aRniSnavs, rom amwe ekuTvnis  

me-6 tip-zomas, Sesrulebulia uZravi koSkiT da warmo-

adgens me-5 Sesrulebas registraciiT. 

CrdiloeTis klimaturi pirobebisaTvis gaTvaliswi-

nebul amweebs ematebaT aso C an XЛ (civi klimati) da a.S. 
 

3. samontaJo manqanis teqnikur-ekonomikuri SerCevis 

safuZvlebi.  

obieqtze meqanizebuli samuSaoebis TviTRirebuleba 

saerTo-samSeneblo zednadebi xarjebis gaTvaliswine-

biT ganisazRvreba formuliT [12,15]: 
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     zs-ms-m ∋+++= ∑
=

m)(5.1)(08.1 0
''

0
1

'
00 PErCEC

ii

n

i
    (5.23) 

sadac 
'
0E  aris erTdrouli xarjebi, romelic xmardeba 

manqanebis transportirebas obieqtze, maT montaJsa da 

demontaJs, amwesavali gzebisa da gadasvlebis mowyobas, 

saWiroebis SemTxvevaSi eleqtroenergiis miyvanas da 

sxva mosamzadebel samuSaoebs; am xarjebSi ar gaiTval-

iswineba saerTo-samSeneblo zednadebi xarjebi, xel-

fasi da sxv.; 
''

0E – xelfasi erTdrouli xarjebis SedgenilobaSi; 

i
C s-m – kompleqtis i-uri manqanis manqana-saaTis TviT-

Rirebuleba erTdrouli xarjebis gauTvaliswineblad; 

i
r s-m - kolmpleqtis i-uri manqanis obieqtze muSaobis 

manqana saaTebis ricxvi; 

P0 – procesSi monawile yvela muSis xelfasi, man-

qana-saaTis TviTRirebulebasa da erTdroul xarjebSi 

gaTvaliswinebulis gamoklebiT; 1,08 da 1,5 – saerTo-

samSeneblo zednadebi xarjebis koeficientaebi; ∋ z – 

ekonomia (gadaxarjva) zednadeb xarjebSi; niSani “minu-

si” miiReba ekonomiis SemTxvevaSi (samuSaoTa xangrZli-

oba meqanizaciis ganxiluli variantis dros naklebia, 

vidre etalonuri variantisas), xolo “plusi” – gada-

xarjvis pirobebSi (samuSaoTa xangrZlioba meqanizaciis 

ganxiluli variantis dros aRemateba etalonuri vari-

antis pirobebSi samuSaoTa xangrZliobas). 

meqanizirebuli samuSaoebis TviTRirebuleba SeiZ-

leba ganisazRvros agreTve procesis produqciis an 

samuSaoTa erTeulze ekonomiis (gadaxarjvis)* gaTva-

liswinebiT zednadeb xarjebSi, formulebiT [12,15]: 

              CerT= ;
5.108.1

1

0

0 A
PrC

E

n

i
i

+
Π

+
+

Π

∑
=

s

sms-m

         (5.24) 

                            
* ekonomia (gadaxarjva) gaiangariSeba produqciis erTeulze. 
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                  CerT= A
CE +

Π
+

Π
Γ+

Π s

m.saeq.

wl.0

0 ,             (5.25) 

sadac E0 aris erTdrouli danaxarjebi zednadebi xar-

jebis gaTvaliswinebiT maneTobiT; 

П0 – mocemuli saxis meqanizirebul samuSaoTa 

moculoba obieqtze; 

rmi – kompleqtSi Semavali i-uri modelis manqanebis 

ricxvi; 

Рs – muSebis xelfasi, gamoTvlili cvlis erTi 

saaTis ganmavlobaSi, romelic ar aris gaTvaliswine-

buli manqanis saeqspluatacio xarjebSi; 

Пs – manqanebis kompleqtiT Sesrulebul samuSaoTa 

moculoba cvlis erTi saaTis ganmavlobaSi, gamosaxu-

li saboloo produqciis erTeulebSi; 

A – teqnologiur procesSi xelis operaciebis 

Sesrulebaze dasaqmebuli muSebis xelfasi saerTo-

samSeneblo zednadebi xarjebis gaTvaliswinebiT; 

Г – wliuri saeqspluatacio xarjebi cvlis erT 

saaTze, gamoTvlili manqanebis mTeli kompleqtisaTvis; 

Пwl – manqanebis kompleqtiT Sesrulebuli samu-

Saoebis moculoba wlis ganmavlobaSi, gamosaxuli 

saboloo produqciis erTeulebSi; 

Cm. saeq – manqanebis kompleqtisaTvis gamoTvlili 

mimdinare saeqspluatacio xarjebi cvlis erT saaTze. 

1,08 – koeficientis mniSvneloba ganmartebulia zemoT. 

meqanizebuli samuSaoebis Sromatevadoba ganisa-

zRvreba formulebiT (5.26), (5.27), (5.28) da (5.29). 

            ∑
=

=
n

i

MT
1

'
0 m-si rm-si+ЗSr.dan.ob.;             (5.26) 

       ='
0T  ESr.dan.ob.+

'

1
∑

=

n

i
M  m-si rm-si+ЗSr.dan.ob.;    (5.27) 

 

              Ter=

s

muS.s-ms-m
Sr.dan.ob.

Π

+
+

Π

∑
=

n

i
rrME ii

1

0

;           (5.28) 
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             Ter= .
0

.
Sr

s

mimd.saeq.

w

Sr.Sr.dan.ob A
ЗE

+
Π

+
Π
Γ+

Π
.         (5.29) 

moyvanil formulebSi aRniSnulia: 
'

0T  – obieqtze meqanizebul samuSaoTa Sromateva-

doba; 

i
M s-m  – Sromis danaxarjebi kompleqtis i-uri manqa-

nis muSaobis erT manqana-saaTze; 
'

i
M s-m

 – igive, erTdrouli Sromis danaxarjebis gau-

Tvaliswineblad; 

ЗSr.dan.ob. – teqnologiur procesSi gaTvaliswi-

nebuli saerTo Sromis danaxarjebi muSebisa obieqtze 

samuSaoTa mocemul saxeze, manqana-saaTis Sromateva-

dobaSi gaTvaliswinebuli Sromis danaxarjebis gamok-

lebiT; 

ESr. dan. ob. – samSeneblo moedanze manqanis mita-

nasTan, damontaJebasa da demontaJTan, damxmare mowyobi-

lobebis (sarelso gzebi, estakadebi, sayrdenebi sta-

cionaluri amweebisaTvis da sxv.) amoyvanasTan dakav-

Sirebuli erTdrouli Sromis danaxarjebi; 

rmuS. – procesSi monawile muSebis ricxvi manqanebis 

eqspluataciaze Sromis danaxarjebSi gaTvaliswine-

bulis gamoklebiT; 

Зmimd.saeq. – manqanebis kompleqtisaTvis gamoTvlili 

mimdinare saeqspluatacio SromiTi danaxarjebi cvlis 

erT saaTze. 

ASr. – produqciis erTeulze gamoTvlili SromiTi 

danaxarjebi, romlebic ar aris gaTvaliswinebuli mim-

dinare saeqspluatacio danaxarjebSi (Зmimd.saeq.); 
rm-si, rmi, П0, Пs, Пw – ganmartebulia zemoT. 

dayvanili xarjebi Sesadarebeli variantebis mi-

xedviT ganisazRvreba mTlianad obieqtisaTvis erT-erTi 

qvemomoyvanili formuliT. 
mudmivi Semadgenlobis manqanebis kompleqtebis Sem-

TxvevaSi 

                                 Пxarj.ob.=c0+kk+
n

w

E⋅
Π
Π 0 .           (5.30) 
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Tu manqanebis kompleqti wlis ganmavlobaSi samu-

Saoebs asrulebs sxvadasxva saxis obieqtze da cnobilia 

wlis ganmavlobaSi kompleqtis manqanis muSaobis saaTTa 

an cvlaTa raodenoba, obieqtze samuSaoTa moculobi-

saTvis dayvanili xarjebi ganisazRvreba formuliT 

                  Пxarj.ob.=c0+kk+ n

w

E
T
T ⋅0 .             (5.31) 

Tu saWiroa dayvanili xarjebis gansazRvra ara 

TviTRirebulebis, aramed Rirebulebis mixedviT, maSin 

                         П‘
xarj.ob.= Пxarj.ob.+ kЗ0 damat..           (5.32) 

cvladi Semadgenlobis manqanebis kompleqtebis Sem-

TxvevaSi 

                               Пxarj.ob.=c0+En∑
=

n

i i

ii

T
TK

1

0

w

.              (5.33) 

formulebSi (5.30-5.33) aRniSnulia: 

kk – manqanebis kompleqtis Rirebuleba; 

En=0,12 – efeqturobis normatiuli koeficienti; 

T0 – manqanebis kompleqtis obieqtze muSaobis dro 

saaTobiT an cvlobiT; 

Tw manqanebis kompleqtis muSaobis dro wlis ganmav-

lobaSi saaTobiT an cvlobiT; 

0З  – meqanizebul procesSi monawile muSebis xel-

fasi (manqanebis saeqspluatacio xarjebiT gaTvalis-

winebul memanqaneTa, saremonto samuSaoTa Semsrulebe-

li muSebis da sxvaTa xelfasis gareSe; 

k damat – 1,1 – muSebis SromiT Seqmnili produqtis 

Rirebulebis Sefardeba maT xelfasTan; 

ki – meqanizebul procesSi monawile i-uri manqanis 
sabalanso Rirebuleba; 

T0i, Twi – kompleqtis i-uri manqanis muSaobis saaTebis 

(cvlebis) ricxvi obieqtze da wlis ganmavlobaSi. 

sawyisi monacemebis wyaroebi ZiriTadi teqnikur-

ekonomikuri maxasiaTeblebis saangariSod ix. danarTi 

II, zogierTi samSeneblo manqanis gamomuSavebis saorien-

tacio normebi danarTi III, sawyisi monacemebi samSe-

neblo manqanebis variantebis SesarCevi angariSisaTvis 
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danarTi IV, xolo sagegmo-saangariSo fasebi zogierTi 

samSeneblo manqanis eqspluataciisaTvis danarTi V [38]. 

 

 

$3. resursebis xarjis grafikebis Sedgena 

1. muSebis raodenobis cvlilebis grafiki.  

kalendaruli gegmis  safuZvelze adgenen obieqtze 

muSaTa kadrebis moTxovnilebis grafiks, romelic Sei-

cavs mSeneblobis Tveebis mixedviT muSebis saSualo dRe-

Ramur raodenobas, TiToeuli profesiis muSebis brigade-

bis gamoyenebis Tanabrobis Sefasebis mizniT adgenen 

obieqtze muSebis raodenobis yoveldRiuri cvlilebis 

grafiks – saerTos da calkeuli profesiebis mixedviT. 

muSebis saerTo raodenoba, romlebic dakavebuli 

arian ama Tu im samuSao dRes, ganisazRvreba yvela sam-

Seneblo procesze momuSave muSebis ricxvis dajamebiT 

ganxilul dRes an (erTi profesiis muSebisaTvis) – mo-

cemuli profesiis muSebis raodenobis dajamebiT. 

muSebis ricxvis cvlilebis grafikis Sefaseba war-

moebs muSebis gamoyenebis Tanabrobis koeficientiT, 

romelic warmoadgens muSebis maqsimaluri raodenobis 

(Rmax miiReba grafikis mixedviT) Sefardebas muSebis 

saSualo odenobasTan (RsaS gamoiTvleba saerTo Sroma-

tevadobis gayofiT mSeneblobis saerTo xangr-

Zlivobaze), e.i. 

     

saS.R
RK max= ;   RsaS= T

A
 kac-dRe/dR.            (5.34) 

moqmedi normebis Tanaxmad 5.1≤K . 

nax. 5.13 mocemulia muSebis raodenobis cvlilebis 

grafikis ori varianti: a – arasasurveli da b – sasur-

veli. wyvetili xazebiT naCvenebia muSebis saSualo 

ricxvi. 

sasurvelia, rom mocemuli profesiis muSebis ricx-

vi obieqtze iyos SeZlebisdagvarad mudmivi (mSeneblo-

bis gaSlisa da Sekvecis periodebis gamoricxviT). am 

pirobis Sesruleba uzrunvelyofs brigadebis Sromis 

nayofierebis amaRlebas. 
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nax. 5.13 muSebis raodenobis cvlilebis grafikebi:  a_ara-

sasurveli; b_sasurveli. 
 

im SemTxvevaSi, rodesac muSebis raodenoba cal-

keuli profesiebis mixedviT mudmivia, muSebis saerTo 

ricxvis cvlilebis grafikis Tanabrobas ara aqvs didi 

mniSvneloba. marTlac, Cveulebriv, obieqtze muSaobs 

ramdenime qvemoijare organizacia; TiToeul maTganSi 

organizebulia muSaoba ramdenime obieqtze riTmulad, 

xolo erT obieqtze muSebis raodenobis cvlilebis 

saerTo grafiki SeiZleba araTanabari aRmoCndes. 

profesiebis mixedviT muSebis raodenobis cvli-

lebis aradamakmayofilebeli grafikis SemTxvevaSi saWi-

roa gaswordes kalendaruli gegma, calkeul samSeneb-

lo procesTa Sesrulebis dawyebis an damTavrebis vade-

bis SecvliT. amasTan ar unda dairRves obieqtis mSeneb-

lobis teqnologiuri Tanmimdevroba. 

obieqtze muSaTa kadrebis moTxovnilebis grafiki 

mocemulia cxrilis saxiT (cxr. 5.1). 

2. manqanebis muSaobis grafiki.  

ZiriTadi samSeneblo manqanebis muSaobis dawyebisa 

da damTavrebis vadebi dadgindeba kalendaruli gegmis 

mixedviT. obieqtze didi raodenobis erTgvarovani man-

qanebis muSaobis calkeul SemTxvevebSi mizanSewonilia 

maTi muSaobis grafikis ageba. grafiki aigeba muSebis rao-

denobis cvlilebis grafikis analogiurad. grafikis 

agebis wesi naTlad Cans 5.14 naxazze. ganxilul magaliTSi  
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cxrili 5.1 
obieqtze muSaTa kadrebis moTxovnilebis grafiki 

N1 samuSao sruldeba n1 raodenobis manqanebis gamo-
yenebiT da a.S. 

amrigad, pirveli ori kviris ganmavlobaSi saWiroa 

n1 raodenobis manqanebis muSaoba, mesame-meeqvse kviris 

ganmavlobaSi _ n1+ n2 odenobis manqanebisa da a.S. 

 
nax. 5.14. manqanebis muSaobis grafiki 

#
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mSeneblobis Tveebis mi-
xedviT muSebis saSu-

alo dReRamuri raode-
noba 

 

    1 2 3 da a.S. 

1 2 3 4 5 

 

 
1 

2 

3 

 

 
2 

3 

4 

A. genmoijare samSeneblo

organizaciis muSebi 

mearmatureebi 

kalatozebi 

mebetoneebi da a.S. 

Б. qvemoijaradre 

organizaciebis muSebi 

foladmontaJi 

santeqmontaJi 

meqanmontaJi 

eleqtromontaJi da a.S. 

 

 

kac-dRe 

“ 

“ 

 

 

kac-dRe 

“ 

“ 

“ 
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obieqtze ZiriTadi samSeneblo manqanebis moTxovni-

lebis grafiki mocemulia 5.2 cxrilis saxiT 

cxrili 5.2 
obieqtze ZiriTadi samSeneblo manqanebis moTxovnilebis 

grafiki 
 

mSeneblobis Tveebis mi-

xedviT manqanebis saSua-

lo dReRamuri raode-

noba. 

 

#
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dasaxeleba 
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1 2 3 da a.S 

1 2 3 4 5 

SeniSvna:  

5.2 cxrilSi monacemebi moiyvaneba wiladis saxiT; mricxvelSi – 

manqanebis raodenoba, mniSvnelSi – manqana-cvlebis ricxvi. 
 

3. samSeneblo masalebis Semozidvis grafiki.  

СНиП iTvaliswinebs samSeneblo moedanze ZiriTadi 

samSeneblo masalebis, detalebisa da naxevarfabri-

katebis Semozidvis grafikebis agebas. grafikebis ageba 

xdeba zemoaRniSnulis analogiurad. 

magaliTis saxiT 5.15 naxazze naCvenebia samSeneblo 

moedanze betonis narevis mowodebis grafiki (igulisx-

meba, rom grafikze naCvenebi yvela samuSaosaTvis gamoi-

yeneba erTidaimave markis betoni). 

 
 

$4. kalendaruli gegmebis variantebis Sefa-
seba teqnikur-ekonomikuri maCveneblebis 
mixedviT 
 

samSeneblo samuSaoTa ukeTesi organizaciis mizniT, 

Cveulebriv, amuSaveben kalendaruli gegmis ramdenime 

variants, romelic iTvaliswinebs calkeuli saxis 

samuSaoTa Sesrulebas gansxvavebuli saerTo xangrZli-

vobebiT; samuSaoTa warmoebis sxvadasxva meTodebis ga-

moyenebas, sxvadasxva samSeneblo manqaniT sargeblobas; 

samuSaoTa calkeuli saxeebis Sesrulebas urTierT-

gansxvavebuli teqnologiuri TanmimdevrobiT da urTi-

erTkavSiriT. 
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nax. 5.15. betonis narevis miwodebis grafiki. 
 

kalendaruli gegmis variantebis Sedareba xdeba 

Semdegi maCveneblebis mixedviT: 
 

1. obieqtis mSeneblobis saerTo xangrZlivoba – 

dro mosamzadebeli samuSaoebis dawyebis momentidan 

obieqtis eqspluataciaSi Seyvanis momentamde (saxelm-

wifo mimRebi komisiis mier aqtis xelmoweris TariRi). 

mSeneblobis xangrZlivoba nebismier pirobebSi ar unda 

aRematebodes normatiul mniSvnelobas. 
 

2. xvedriTi Sromatevadoba – Sromatevadoba kac-

dReebSi mSeneblobis Sesrulebuli moculobis erTe-

ulze naturalur gamosaxulebaSi (magaliTad, sacxov-

rebeli farTis 1 m2-ze, gzis 1 m-ze, Senobis moculobis  

1 m3-ze da a.S.). 
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3. saSualodRiuri gamomuSaveba – Senobis saxarjT-

aRricxvo Rirebulebis Sefardeba saerTo Sromatevado-

basTan: 

                            b=
saerTo

saerTo

A
Q

 man/kac-dRe;                   (5.35) 

4. ZiriTadi samSeneblo-samontaJo samuSaoebis meqa-

nizaciis done – meqanizebuli wesiT Sesrulebuli 

samuSaoebis moculoba naturalur gamosaxulebaSi 

(Qmeq) Sefardebuli mocemuli saxis samuSaoTa saerTo 

moculobasTan (QsaerTo): 

                                     M=
saer.

meq.

Q
Q

100%                                   (5.36) 

5. Sromis meqanoaRWurvilobis done – obieqtze ga-

moyenebuli manqanebisa da sxva mowyobilobebis saSua-

loSewonili jamuri Rirebulebis Sefardeba muSebis 

saSualosiobriv raodenobasTan. amasTan, manqanebis sa-

SualoSewonili jamuri Rirebuleba (SsaS.Sew.) ganisazRv-

reba TiToeuli manqanis Rirebulebis (Si) gadamravle-

biT obieqtze misi muSaobis dReebis (Tveebis) ricxvze 

(ti) da namravlis gayofiT manqana-dReebis (manqana-    

Tveebis) saerTo raodenobaze: 

                                    SsaS.Sew.= ∑
∑

i

ii

t
tS

                (5.37) 

amasTan manqanis Rirebuleba miiRebs preiskurantis, 

xolo obieqtze muSaobis dro – kalendaruli gegmis 

mixedviT, dRe-RameSi cvlebis ricxvisagan damoukideb-

lad. 

muSebis saSualosiobrivi (Rs) raodenoba ganisazR-

vreba samuSaoTa saerTo Sromatevadobis (A) gayofiT 

obieqtis mSeneblobis xangrZlivobaze (T) da K=1,1 koe-
ficientze gadamravlebiT, romelic iTvaliswinebs sa-

patio mizezebiT (Svebuleba, avadmyofoba, sazogadoeb-

rivi davalebis Sesruleba) samuSaoze gamousvlelobas: 

                                         Rs= T
A 1,1⋅

.                    (5.38) 
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Sromis meqanoaRWurvilobis done ganisazRvreba 

formuliT: 

    YSr. meq.aRW.= ∑
∑

⋅
=

1,1At
TtS

R
S

i

ii

s

saS.Sew.
 man/saaT.         (5.39) 

6. Sromis energoaRWurvilobis done (Yen) – obieqt-

ze gamoyenebuli yvela manqanis Zravis saSualo-

dayenebuli simZlavris (W) kvt-Si an cxZ-Si Sefardeba 

muSebis saSualosiobriv raodenobasTan 

                            Yen=

sR
WsaS. kvt/kac.                  (5.40) 

7. teqnologiuri specializaciis done Ysp – axasia-

Tebs obieqtze calkeuli saxis samSeneblo-samontaJo 

da specialuri samuSaoebis (sanitarul-teqnikuri, eleq-

trosamontaJo, mopirkeTebis da sxv.) Sesasruleblad 

specializebuli organizaciebis Cabmas. igi ganisazR-

vreba formuliT 

                            Ysp= 100⋅
saerTo

sp.

Q
Q

,                   (5.41) 

sadac Qsp aris specializebuli organizaciebis mier 

Sesrulebul samuSaoTa moculoba fulad gamosaxule-

baSi; 

QsaerTo – samuSaoTa saerTo moculoba fulad gamo-

saxulebaSi. 

8. calkeul profesiaTa muSebis raodenobis cvli-

lebis Tanabroba, xasiaTdeba muSebis maqsimaluri rao-

denobis SefardebiT muSebis saSualo raodenobasTan 

K= 5,1max ≤
saS.R

R
. 

 

$5. erTsarTuliani samrewvelo obieqtis mSe-
neblobis organizaciis Taviseburebani 
 

rogorc zemoT iyo aRniSnuli, kalendaruli gegmis 

Sesadgenad unda damuSavdes samuSaoTa moculobis uwyi-

si da samuSaoTa Sromatevadobis kalkulacia. gansa-

kuTrebuli yuradReba unda mieqces samuSaoTa nomen-
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klaturis dadgenas (samuSaoTa moculobebis uwyisis 

safuZvels), samuSaoTa dayofas etapebad (ciklebad) da 

kompleqsebad (samuSaoTa Sromatevadobis kalkulaciis 

safuZvlad), samuSaoTa calkeuli kompleqsebis organi-

zaciis sqemebis damuSavebas. 

aRniSnuli sakiTxebis Seswavlisas arsebiTia samu-

SaoTa nakaduri organizacia (monozomebad dayofa, na-

kadis parametrebis gansazRvra) da muSaxelis, manqana-

iaraRebis saWiro raodenobis gaangariSeba. samuSaoTa 

nakaduri organizaciis dros aucilebelia samrewvelo 

Senobis TaviseburebaTa gaTvaliswineba. kerZod, specia-

luri saZirkvlebis mowyoba teqnologiuri mowyobi-

loba-danadgarebisaTvis, burulze maSuqebisa da wyal-

CaSvebis mowyoba, iatakebSi arxebis gaTvaliswineba 

sxvadasxva saxis komunikaciebisa da sxv. SenobebSi sve-

tebis msxvili badiT (12X18; 12X24 m.) qvabulebi muSav-

deba TiToeuli svetis saZirkvelisaTvis, xolo wvrili 

badis SemTxvevaSi (6X12; 6X18 m) iTxreba Txrilebi 

svetebis grZivi RerZebis gaswvriv Senobis mTel si-

grZeze an monazomze (calkeul konkretul SemTxvevaSi 

miwis samuSaoebis warmoebis racionaluri xerxi 

sabolood SeirCeva variantebis Sedarebis safuZvelze). 

10 t-mde svetebs ukeTdeba asawyobi saZirkvlebi, 

xolo meti wonisas – monoliTuri. saZirkveli monoli-

Turi unda iyos, agreTve, teqnologiuri mowyobilobi-

saTvis, Tu saZirkvlis moculoba aRemateba 5 m3-s. 

svetebis saZirkvlebSi Camagrebis saxis mixedviT, 

miwis ukuCayra ubeebSi SeiZleba Sesruldes mTlianad 

an nawil-nawil. magaliTad, Wiquri tipis saZirkvlebis 

dros miwis nawili ubeebSi iyreba svetis dayenebamde 

(Wiqis xvreli winaswar ixureba, raTa Tavidan iqnes ac-

ilebuli masSi miwis moxvedra). meorejer miwis uku-

Cayra nulovan niSnulamde warmoebs svetis damon-

taJebis Semdeg. 

iatakebSi betonis momzadebis mowyoba xdeba cal-

keuli zolebis saxiT. Tavdapirvelad betondeba zole-

bi (iatakebSi betonis momzadebis moculobis 50%), rom-

lebic gamoiyeneba samontaJo amweebisa da saavtomobi-
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lo transportis (konstruqciebis mosazidavad) gadasa-

adgileblad; svetebis damontaJebis Semdeg misi mimdebare 

ubnebi (saerTo moculobis 20%) da bolos ubnebi teq-

nologiuri mowyobilobis saZirkvlebis irgvliv (30%). 

Tu konstruqciebis montaJi gaTvaliswinebulia Sua 

malidan, sadac SemdegSi mowyobili iqneba saZirkvlebi 

mZime teqnologiuri mowyobilobisaTvis, maSine amwisa 

da avtotransportis gadaadgilebisaTvis asawyob-dasa-

Sleli sagzao filebisagan droebiT ewyoba samoZrao 

zoli, romlis montaJi da demontaJi gaTvaliswinebuli 

unda iyos samuSaoTa kalendarul gegmaSi. betonis mo-

mzadeba iatakebis qveS am SemTxvevaSi SeiZleba Sesrul-

des karkasisa da daxurvis filebis montaJis Semdeg. 

asawyobi konstruqciebis montaJi SeiZleba daiwyos 

nulovani ciklis samuSaoTa damTavrebis, kerZod, fuZe-

ebis, saZirkvlebisa da sxva sayrdeni konstruqciebis 

miRebis saTanado aqtiT gaformebis Semdeg. 

miwiszeda ciklis samuSaoebis wamyvan process war-

moadgens asawyobi konstruqciebis montaJi, romelic 

xorcieldeba samontaJo zonebis (ubnebis, monazomebis) 

mixedviT. 

Wiquri tipis saZirkvlebis SemTxvevaSi gamoiyeneba  

montaJis diferencirebuli wesi: pirveli gavliT mon-

taJdeba svetebi, meoriT – amwqveSa koWebi, xolo mesame 

gavliT – fermebi (koWebi) da daxurvis filebi. 

samSeneblo konstruqciebis montaJis mimarTuleba 

dadgindeba teqnologiuri mowyobilobis ganlagebisa 

da misi montaJis rigis mixedviT, romlisTvisac saWi-

roa gaixsnas samuSaoTa fronti. rogorc wesi, asawyobi 

konstruqciebis montaJi warmoebs malebis mixedviT 

Senobis gaswvriv samontaJo zonis farglebSi. 

Tu konstruqciebis montaJi warmoebs ramdenime 

erTsaxela amwiT, maSin TiToeuls gamoeyofa Tavisi sa-

montaJo zona, amweebi muSaoben paralelurad da kalen-

darul gegmaze maTi muSaoba naCvenebi iqneba cal-

calke. Tu amweebi SerCeulia garkveuli elementebis 

dasamontaJeblad, maSin isini gadaadgildebian erTma-

neTis ukan garkveuli intervaliT. konstruqciebis mon-
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taJi SeiZleba ganxorcieldes rogorc elementebis wi-

naswari ganlagebiT montaJis adgilebTan, aseve uSua-

lod “Tvlebidan”. rasakvirvelia, umjobesia montaJi 

warmoebdes satransporto saSualebebidan, magram kon-

struqciebis winaswari ganlageba montaJis zonaSi xSi-

rad aucilebelia samontaJo amwis uwyveti muSaobis 

uzrunvelsayofad. 

konstruqciebis winaswari ganlageba montaJis zo-

naSi gamoiyeneba maSinac, roca warmoebs maTi gamsxvi-

leba samontaJo amwis moqmedebis zonaSi an dasamonta-

Jebelia mZime konstruqciebi, romelTa damzadeba srul-

deba centralizebul saamwyobo stendze an uSualod 

awevis adgilze. gamsxvilebis zRvrebi, unda dadgindes 

yoveli calkeuli SemTxvevisaTvis (samontaJo amweebis 

tvirTamweobis, satransporto da sxva pirobebis mixedviT). 

konstruqciebis ganlagebis sqema damokidebulia 

maTi awevisa da dayenebis xerxze, amwis saxeze, magram 

yvela SemTxvevaSi SeirCeva iseTnairad, rom yoveli 

calkeuli konstruqciis montaJis procesSi amwes ar 

dasWirdes gaadaadgileba da isris Sveris cvla. saami-

sod amwis isris SveriT Semowerilma rkalma unda 

gaiaros konstruqciis Cabmisa da saproeqto mdgomareo-

baSi maTi dayenebis centrebze. 

Tu saamqroSi gvaqvs xiduri amweebi, maTi montaJi 

samontaJo amwiT unda Sesruldes daxurvis filebis 

dawyobamde im malebis erT-erT ujredSi, sadac gaTva-

liswinebulia xiduri amweebi. 

sakedle SemozRudvis mowyobis samuSaoebi saWiroa 

daiwyos yvela konstruqciis montaJis, an calkeuli sa-

montaJo monazomis momzadebis Semdeg. pirvel SemTxve-

vas maSin aqvs adgili, rodesac sakedle SemomzRudavi 

konstruqciebi warmoadgenen rkinabetonis panelebs, ro-

melTa montaJi warmoebs imave amwiT, romliTac vamon-

taJebT ZiriTad konstruqciebs, meore SemTxvevas ki – 

aguris an blokis kedlebis mowyobisas, risTvisac mza 

monazomze Senobis gare mxridan ewyoba liTonis xara-

Coebi, romelTa awyoba da daSla gaTvaliswinebuli 

unda iyos obieqtis kalendarul gegmaSi. 
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saxuravi, rogorc wesi, ewyoba sakedle SemomzRu-

davi konstruqciebis samuSaoTa damTavrebis Semdeg, mag-

ram orqanobiani daxurvis mqone mravali malis SemTxve-

vaSi is SeiZleba Sesruldes paraleluradac kedlebTan 

erTad Sua malebSi. saxuravis samuSaoebis dawyebamde bu-

rulze ewyoba wyalCaSvebebi da wyalsaSvebi Zabrebi. 

saxuravis TiToeuli Sre, romelic Sedgeba orTql-

izolaciisagan, saTbileblisagan, moWimvisa da rulonis 

safenisagan, sruldeba specializebuli rgolebis mier. 

amasTan monazomis zomebi dadgindeba rgolis cvluri 

mwarmoeblurobisagan damokidebulebiT, romelic asru-

lebs Sesabamis process. saxuravis mowyobis dros zam-

Tris periodSi daigeba ruberoidis safenis mxolod 

erTi Sre, danarCeni oTxis mowyobis samuSaoebi srul-

deba wlis Tbil dros. 

saZirkvlebi teqnologiuri mowyobilobisaTvis ewyo-

ba svetebis saZirkvlebTan erTdroulad (Ria wesi) an 

ZiriTadi konstruqciebis damontaJebis Semdeg (daxu-

ruli wesi). 

SedarebiT msubuqi teqnologiuri mowyobilobis 

SemTxvevaSi misTvis, saZirkvlis nacvlad, SeiZleba 

moewyos rkinabetonis mTliani Zalovani fila. 

teqnologiuri mowyobilobis montaJi sruldeba or 

stadiad. pirvelSi idgmeba mZime dazguri mowyobiloba 

xiduri amwis saSualebiT, meoreSi montaJdeba sakont-

rolo-gamzomi xelsawyoebi. 

mZime dazguri mowyobilobis, agreTve teqnolo-

giuri nakadur-avtomaturi xazebis montaJis dawyebamde 

saWiroa Savi iatakebis mowyobisa da Sida sabaTqaSe 

samuSaoTa damTavreba. 

sakontrolo-gamzomi xelsawyoebis montaJis droisaT-

vis damTavrebuli unda iyos yvela samSeneblo samuSao. 

eleqtromowyobilobis dayeneba da eleqtrosamonta-

Jo samuSaoebi sruldeba teqnologiuri mowyobilobis 

montaJTan erTad. 

mowyobilobis dayenebis Semdeg xdeba misi gaswore-

ba da sabolood damagreba (daduRabeba). daduRabeba 
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metad sapasuxismgeblo operaciaa, igi sruldeba ganu-

wyveteli procesis saxiT. 

damontaJebuli mowyobiloba gamoicdeba individua-

lurad, dautvirTav, xolo Semdeg datvirTul mdgoma-

reobaSi. datvirTvis qveS mowyobilobis individualuri 

gamocdis dawyebis droisaTvis damTavrebuli unda iyos 

yvela samSeneblo samuSao, teqnologiuri da energeti-

kuli mowyobilobis montaJis samuSaoebis mTeli komp-

leqsi da masTan dakavSirebuli qselebi da komuni-

kaciebi, agreTve proeqtiT gaTvaliswinebuli sakont-

rolo-gamzomi xelsawyoebi. 

mowyobilobis individualuri gamocdis damTavreba 

aRiniSneba specialuri aqtis SedgeniT, romlis Semdegac 

SeiZleba daiwyos specialuri samuSaoebi – Tboizolacia, 

cecxlgamZle wyoba, mowyobiloba-danadgarebis SeRebva, 

avtomatikis saSualebebis dayeneba da a.S. 

bolos sruldeba mowyobilobis kompleqsuri ga-

mocda dautvirTavad da datvirTviT produqciis sacde-

li gamoSvebiT. samuSaoebis mTeli kompleqsi, dakavSi-

rebuli mowyobilobis montaJTan kalendarul gegmaSi, 

aisaxeba ramdenime striqoniT, Semdegi dasaxelebebiT: 

“sayrdeni CarCoebis dayeneba teqnologiuri mowyobilo-

bis saZirkvlebze”, “teqnologiuri mowyobilobis mon-

taJi”, “gaSveba-gamarTvis samuSaoebi”. 

zemomoyvanili ganmartebebisa da miTiTebebis safuZ-

velze meToduri xasiaTis magaliTis* sawyisi monace-

mebis mixedviT vadgenT samrewvelo Senobis mSeneblo-

bis Semdeg teqnologiur Tanmimdevrobas: 

I “nulovani” ciklis samuSaoebi: 

1. miwis samuSaoebi svetebis saZirkvlebis mosawyobad; 

2. miwis samuSaoebi mowyobilobis saZirkvlebis mo-

sawyobad; 

                            
* samrewvelo Senoba warmoadgens manqanaTmSeneblobis mrewvelobis 

saaviacio kompleqsis mTavar sawarmoo korpuss (nax. 1) [33]. korpusis 

Sua malSi teqnologiuri mowyobilobisaTvis ewyoba monoliTuri 

rkinabetonis saZirkveli, xolo ganapira malebSi – monoliTuri 

rkinabetonis Taroedi. samive malSi gaTvaliswinebulia xiduri am-
wis damontaJeba. dawvrilebiT ixileT avtoris Sromebi [33, 34]. 



 177 

3. svetebis saZirkvlebis mowyoba (Sesabamisi dayov-

nebiTa da ganyalibebiT), ubeebSi miwis ukuCayra; 

4. betonis momzadebis mowyoba pirvel da mesame ma-

lebSi; saZirkvlebis mowyoba aguris kedlebisa da mo-

noliTuri rkina-betonis TaroebisaTvis; 

 

II miwiszeda ciklis samuSaoebi: 

1. saamqros svetebis montaJi pirvel da mesame ma-

lebSi; montaJi sruldeba avtoamwiT 10(
5003

1014
−

−
MA
kc ). 

2. amwqveSa koWebisa da gadaxurvis montaJi; xor-

cieldeba muxluxa amwiT СКГ-30, TanmimdevrobiT pirvel 

da mesame malebSi; am xnis ganmavlobaSi meore malSi 

mTavrdeba mowyobilobisaTvis saZirkvlebis dabetoneba 

da betonis momzadebis mowyoba (igulisxmeba, rom mowy-

obilobis saZirkvlebi ar aferxeben samontaJo amwis 

Semdgom muSaobas); karkasis montaJi mTavrdeba gadaxur-

vis mowyobiT meore malSi; 

3. sakedle panelebis montaJi; iwyeba pirveli malis 

karkasis montaJis damTavrebis Semdeg; 

4. saxuravis mowyoba; samuSaoebi SeiZleba daiwyos 

mTeli karkasis montaJis damTavrebamde, magram maTi 

dasruleba dakavSirebulia sakedle panelebis montaJis 

aucileblad damTavrebasTan; 

5. Taroedisa da aguris kedlebis wyobis samuSao-

ebi; SeiZleba daiwyos – karkasis nawilis sruli monta-

Jis Semdeg, magram unda dasruldes sufTa iatakebis 

mowyobamde; 

6. mopirkeTebis samuSaoebi iwyeba saxuravis samu-

SaoTa damTavrebis Semdeg mTel saamqroSi an calkeul 

monazomebze (malebSi); 

7. Sida santeqnikuri da eleqtroteqnikuri samu-

Saoebi; warmoebs karkasis montaJis kvaldakval; 

8. xiduri amwis montaJi; sruldeba daxurvis file-

bis montaJis damTavrebamde; 

9. teqnologiuri mowyobilobis montaJi; xorciel-

deba Savi iatakebis mowyobis, Sida sabaTqaSe samuSaoTa 

damTavrebisa da xiduri amweebis damontaJebis Semdeg; 
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10. gaSveba-gamarTvis samuSaoebi; sruldeba teqnolo-

giuri mowyobilobis montaJis Semdeg; 

ZiriTad samuSaoTa moculoba da maTi Sromateva-

dobis kalkulacia, gansazRvruli ЕНиР-ebis mixedviT, 

mocemulia 1-el da me-2 cxrilebSi [33]. 

Sromis danaxarjebisa da saWiro manqana-cvlebis 

gamoTvlis dros saWiroa gaviTvaliswinoT normebis 

SesaZlo gadaWarbeba. yvela wvrili samSeneblo-samon-
taJo procesebi SeiZleba gavaerTianoT saxelwodebiT 

“danarCeni samuSaoebi” da maT Sesrulebaze Sromis 

danaxarjebi miviRoT obieqtze samuSaoTa Sromateva-
dobis 5-10% toli. 

obieqtze samuSaoTa warmoebis kalendaruli gegmis 

Sedgenis dros saWiroa mxedvelobaSi viqonioT, rom 

samuSaoebi, romlebic sruldeba eqskavatorebis, skrepe-
rebisa da amweebis daxmarebiT, unda warmoebdes or 

cvlad, xolo samuSaoebi, romlebic xorcieldeba mci-
re meqanizmebis daxmarebiT da xeliT, SeiZleba dai-

gegmos rogorc erT, aseve or cvlad, mocemuli vadis, 

samuSaoTa frontisa da sxva faqtorebis gaTvalis-
winebiT. muSaoba pirvel cvlaSi, Tu es uzrunvelyofs 

davalebis Sesrulebas vadaSi – ekonomiuria, vinaidan 

mcirdeba danaxarjebi inJiner-teqnikuri da administra-

ciuli personalis Senaxvaze; mcirdeba eleqtroener-

giis xarji samuSao adgilebisa da mSeneblobis teri-

toriis ganaTebaze da sxva. 

mas Semdeg, rac dadgenilia procesebis kompleqsebi, 

samuSaoTa moculoba da Sromatevadoba, SerCeulia 

maTi Sesrulebis meTodebi da teqnologiuri mimdev-
roba, SesaZlebeli xdeba gairkves TiToeuli kompleq-
sis Sesrulebis xangrZlivoba da maTi urTierTkavSiri 

droSi, rac warmoadgens obieqtis kalendaruli dagegm-
vis ZiriTad amocanas. 

am amocanis Tavisebureba imaSi mdgomareobs, rom 

yoveli calkeuli kompleqsis xangrZlivoba da komp-
leqsTa urTierTkavSiri ar SeiZleba ganvixiloT obieq-
tis mSeneblobisaTvis mocemuli saerTo vadebis gaTva-
liswinebis gareSe. rogoric unda iyos am amocanis 
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gadawyvetis varianti, yvela SemTxvevaSi unda davicvaT 

obieqtis mSeneblobis mocemuli xangrZlivoba. garda am 

pirobisa, uzrunvelyofil unda iqnes samuSaoTa dadge-
nili teqnologiuri mimdevroba, sxvadasxva samuSaoTa 

droSi maqsimaluri SeTavsebiT, usafrTxoebis teqnikis 

pirobebis sruli dacviT da samuSaoTa Sesrulebis Ta-

nabari tempi muSaxelisa da manqanebis Tanabari dat-

virTvis uzrunvelsayofad. am mizniT ki kompleqsuri 

procesebi unda daigegmos nakaduri meTodis gamoye-
nebiT. mxolod am SemTxvevaSi SeiZleba uzrunvelyofil 

iqnes samuSaoTa ritmuli Sesruleba. 

samuSaos Sesasruleblad saWiro dro, Cveulebriv, 

gaizomeba dReebSi, magram SezRudul vadebSi gansaxor-
cielebeli samuSaoebis Sesasruleblad dro SeiZleba 

gaizomos cvlebiT da naxevarcvlebiT. im proeqtebi-
saTvis, romelTa Sesrulebac moiTxovs mniSvnelovan 

vadebs, dro SeiZleba ganisazRvros kvirebiT. yvela 

SemTxvevaSi zomis erTeuli unda damrgvaldes mTel 

ricxvamde. magaliTad, Tu samuSao sruldeba erTi 

dRisa da 5 saaTis ganmavlobaSi, angariSSi unda mivi-
RoT ori dRe. 

samuSaos xangrZlivobis gansazRvrisas rgolis Se-
madgenloba miiReba ЕНиР-dan, magram calkeul SemTxve-
vebSi rgoli SeiZleba iyos meti an naklebi Semadgen-
lobis, ris mixedviTac icvleba samuSaos xangrZlivoba. 

rogorc wesi, brigadis  Semadgenloba rgolis Semad-
genlobis jeradia. samuSaos xangrZlivoba ganisazRvre-

ba Sromatevadobis (kac-dReebSi, manqana-cvlebSi) gayo-

fiT brigadis wevrTa ricxvze (cvlebis raodenobis 

gaTvaliswinebiT) an manqanis muSaobis cvlebis raode-

nobaze dRe-RameSi. 

ganxiluli meToduri xasiaTis magaliTisaTvis 

zeviT aRniSnulis safuZvelze damuSavebulia kalenda-
ruli gegmebi [33]: nax. 14 - sawyisi kalendaruli gegma 

(uadresi vadebis mixedviT); nax. 12 – drois mixedviT 

optimizebuli kalendaruli gegma da ciklograma (uad-

resi vadebis mixedviT). 
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Tanamedrove pirobebSi eleqtronul-gamomTvleli 

manqanebiT angariSisas, gamoyenebaSia procesTa ganxor-
cielebis organizaciul-teqnologiuri gaangariSebis 

modeli. gadasawyvet ZiriTad sakiTxebs Soris mTavari 

adgili uWiravs SromiT resursebze moTxovnis dageg-
mili raodenobis gansazRvras. dawvrilebiT aRniSnuli 

modelis irgvliv ixileT naSromi [36]. 

ukanasknel wlebSi Seqmnilia kalendaruli dagegm-
vis ocze meti efeqturi evristuli meTodi resursebis 

racionaluri gamoyenebiT. principulad es meTodebi 

daiyvaneba or ZiriTad tipze saxelwodebebiT “dakalib-
reba” da “mogluveba”. 

algoriTmi “dakalibreba” mSeneblobis xangrZlivo-
bis (resursebis mkacri SezRudvis dros) da mSeneblo-
bis droulad dasamTavreblad saWiro resursebis 

raodenobis minimizaciis amocanebis gadawyvetis saSua-
lebas iZleva. 

am tipis algoriTmebs miekuTvneba algoriTmi “A-

gegma” (damuSavebuli estoneTis saxmSenis mSe-

neblobisa da samSeneblo masalebis samecniero-

sakvlev institutSi), “resursi” (damuSavebuli kievis 

avtomatikis institutSi), “urali” Seqmnili ungreli 

mSeneblebis mier da sxv. 

algoriTmi “mogluveba” gamoiyeneba obieqtebis 

mSeneblobis damTavrebis mkacrad dadgenili vadebis 

dros. 

orive algoriTmi – “dakalibreba” da “mogluveba” 

efeqturadaa realizebuli mSeneblobis marTvis avto-

matizebul sistemebSi (AСУС). 
ungreTis respublikaSi warmatebiT iqna damuSavebu-

li amosavali monacemebis formirebis procedurebis 

avtomatizacia mravalobieqtiani kalendaruli dagegm-
vis amocanebisaTvis. maTi gamoyeneba metad perspeqtiu-
lia. analogiuri samuSaoebi Sesrulda estoneTSi. 
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$6. mravalsarTuliani samrewvelo obieqtis 
mSeneblobis organizaciis Taviseburebani 
 

mosamzadebeli samuSaoebis SemadgenlobaSi mraval-
sarTuliani samrewvelo obieqtis mSeneblobis dros, 

erTsarTulianisagan gansxvavebiT, Sedis amwesavali 

sarelso gzebis mowyoba da konstruqciebis dasamonta-
Jeblad koSkuri amwis dayeneba. 

specializebuli nakadebis organizaciisaTvis samu-
Saoebi jgufdeba Semdeg ciklebad: I – Senobis miwis-
qveSa nawilis mowyoba; II – Senobis miwiszeda konstruq-
ciebis montaJi; III – saxuravis mowyoba da specialuri 

samuSaoebi SenobaSi; IV – mopirkeTeba; V – mowyobilo-
bis montaJi. 

 

I. Senobis miwisqveSa nawilis mowyoba. samuSaoebi 

sruldeba Semdegi TanmimdevrobiT: qvabulebis da-

muSaveba sardafisaTvis (misi arsebobis SemTxvevaSi), 

karkasisa da Senobis kedlebis saZirkvlebisaTvis; sa-

Zirkvlebis mowyoba; komunikaciebis Semyvanebis mowyoba; 

saZirkvlebis ubeebSi miwis ukan Cayra; miwisqveSa Sida 

komunikaciebis arxebis mowyoba; iatakis qveS betonis 

momzadebis mowyoba; sardafis gadaxurvis mowyoba; 

Senobis perimetrze sarinelis  mowyoba. 

miwisqveSa ciklis yvela samuSaos Cabareba da 

miReba formdeba aqtiT.  

kedlebis, svetebis, rigelebisa da sardafis gada-
xurvis filis montaJis Tanmimdevroba naCvenebia samu-
SaoTa warmoebis proeqtSi. 

 

II. Senobis miwiszeda konstruqciebis montaJi. 

samuSaoebi sruldeba  Semdegi TanmimdevrobiT: svetebi-
sa da koWebis dayeneba, maTi droebiTi damagrebiT; kar-

kasis Semowmeba da misi saboloo damagreba; gadaxurvis 

filebis da kibis ujredebis elementebis dawyoba, maTi 

mdgomareobis Semowmeba; gadaxurvis calkeul elemen-

tebs Soris RreCoebis xsnariT Sevseba; sakedle pan-

elebis dayeneba, maTi Semowmeba da damagreba. 

sawarmoo daniSnulebis mravalsarTuliani Senobe-
bis montaJi SeiZleba ganxorcieldes nakaduri meTodiT 
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horizontaluri da vertikaluri sqemebiT. horizon-
taluri sqemis dros Senobis momdevno sarTulis amoy-

vana iwyeba qveda sarTulze samuSaoTa mTlianad dam-

Tavrebis Semdeg (nax.5.16,b). 

 
nax. 5.16. nakadis moZraobis sqemebi:  

a _ vertikaluri; b _ horizontaluri; g _ kombinirebu-

li; d _ safexurebrivi. 
 

vertikaluri sqemis SemTxvevaSi Senoba gegmaSi iyo-

fa calkeul nakveTurebad da TiToeul nakveTurze 

montaJi sruldeba mTel simaRleze (nax.5.16,a). 

samuSaoTa III da IV stadiebis procesebi TiToeul 

nakveTurze sruldeba TanmimdevrobiT. 

aRniSnuli sqemebis garda, cnobilia agreTve kom-

binirebuli da safexurebrivi sqemebi. 

kombinirebuli sqema (nax.5.16,g) SeiZleba gamoyene-
buli iyos nebismieri samSeneblo procesis Sesasruleb-
lad, ZiriTadad samuSao frontis ukmarisobisas hori-
zontaluri an vertikaluri mimarTulebebiT anda orga-
nizaciuli mosazrebebiT. 

safexurebrivi sqema (nax.5.16,d) metwilad gamoiyeneba 

rTuli konfiguraciis samrewvelo obieqtebis mSene-

blobis dros. 

Senobebis montaJis dros metad racionaluria asaw-

yobi elementebis miwodeba montaJis adgilze uSualod 
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satransporto saSualebebidan. am SemTxvevaSi ar aris 

saWiro konstruqciebis sawyobis mowyoba samontaJo 

moedanze; acilebuli iqneba agreTve rigi Sualedi op-

eraciebis Catareba. 

asawyobi rkinabetonis elementebis montaJisaTvis 

amweebis tipebis SerCeva warmoebs samontaJo manqanebisa 

da mowyobilobebis sxvadasxva kompleqtis teqnikur-

ekonomikuri Sedarebis safuZvelze. 

amweebis muSaobis reJimi iqneba orcvliani*. 

orcvliani muSaobis organizacia xorcieldeba kri-

tikul gzaze mdebare samuSaoebisaTvis. amasTan, maT-

Tvis samcvliani muSaoba SezRudulia sxvadasxva piro-

bebiT (samuSao frontis ukmarisoba, samuSaoebis xaris-

xi, samuSaoebi, romelTa Sesrulebasac esaWiroeba amwe-

ebi, eqskavatorebi, skreperebi, buldozerebi da sxv.). 

erTcvliania samuSaoebi, romelTa xangrZlivoba ar-

sebiT gavlenas ar axdens obieqtis eqspluataciaSi Seyva-

nis vadebze da romelTa Sesrulebac ar aris dakavSire-

buli ZiriTadi samSeneblo manqanebis gamoyenebaze. 

 

 

$7. liTonis karkasiani erTsarTuliani samrew-
velo obieqtis mSeneblobis organizaciis 
Taviseburebani 
 

liTonis karkasiani Senobebi, gamoyenebuli kons-

truqciebis wonis mixedviT, pirobiT iyofa msubuqi da 

mZime tipis Senobebad. 

Senobis karkasis montaJi sruldeba kompleqsuri an 

Sereuli meTodebiT.  

                            
* rogorc wesi, samcvliani muSaoba mizanSewonilia warmoebis 

organizaciis maRali donis mqone samSeneblo qvedanayofebSi (saxl-

mSenebeli, qarxanamSenebeli kombinatebi da sxv.). zogjer samcvliani 

muSaobis aucilebloba gamowveulia mSenebare nagebobis teqnolo-

giuri TaviseburebebiT. magaliTad, sapasuxismgeblo konstruqciebis 

(CarCoebis) betonirebis dros, kedlebis amoyvanisas mcocavi yali-

bebiT da a.S. 
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mowyobilobebis saZirkvlebis mosawyobad gamoiye-

neba, rogorc daxuruli, ise Ria wesebi. 

daxuruli wesis dros pirvel rigSi amohyavT TviT 

Senoba, xolo Semdeg muSavdeba qvabulebi saZirkvle-

bisaTvis, saZirkvlebis dabetoneba, miwis ukuCayra da 

bolos teqnologiuri mowyobilobis montaJi. 

Ria wesis dros pirvel rigSi sruldeba nulovani 

cikliT gaTvaliswinebuli yvela samSeneblo-samontaJo 

samuSao mowyobilobaTa saZirkvlebis mowyobis CaTv-

liT, Semdeg ki amohyavT Senobis miwiszeda nawili; bo-

los sruldeba teqnologiuri mowyobilobis montaJi.  

liTonis konstruqciebis montaJis samuSaoTa organi-

zacia da warmoeba xasiaTdeba Semdegi TaviseburebebiT: 

1. liTonis elementebis wona mniSvnelovnad nak-

lebia analogiuri rkinabetonis elementebis wonaze, 

rac iZleva naklebi simZlavris amwe-satransporto man-

qana-mowyobilobebis gamoyenebis SesaZleblobas; 

2. svetebis SeerTeba saZirkvlebTan gacilebiT mar-

tivia rkinabetonis konstruqciebTan SedarebiT; 

3. liTonis konstruqciebis dasawyobebisaTvis saWi-

roa msxvili saobieqto sawyobebi. sawyobebi aRWurvili 

unda iyos specialuri jojgina amweebiT, romelTa 

tvirTamweoba ganisazRvreba dasamontaJebeli elementis 

maqsimaluri woniT. 

saobieqto sawyobi eqvemdebareba moedanze samu-

SaoTa xelmZRvanels. sawyobSi sruldeba Semdegi opera-

ciebi: konstruqciebis gadmotvirTva, maTi sortireba 

markebad da konstruqciebis gamsxvileba. 

liTonis konstruqciebis montaJis procesSi dacu-

li unda iyos Semdegi moTxovnebi: 

svetebis pirveli wyvilisa da maTze pirveli amw-

qveSa koWis damontaJebisTanave svetebs Soris montaJ-

deba vertikaluri kavSirebi. Tu proeqtiT mudmivi kav-

Sirebi pirvel or damontaJebul svets Soris gaTva-

liswinebuli ar aris, ewyoba droebiTi kavSirebi, rom-

lebic mezobel malebSi mudmivi kavSirebis damon-

taJebis Semdeg moixsneba. 
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amwis kakvidan moxsnamde, adgilze dayenebuli fer-

mis mdgradobis uzrunvelsayofad, ewyoba 2-3 Wimi, xo-

lo Semdegi fermebi magrdeba kavSirebiT da ganmbje-

nebiT proeqtis Tanaxmad. Tu proeqti aseT kavSirebs ar 

iTvaliswinebs, ewyoba droebiTi samontaJo kavSirebi. 

liTonis konstruqciebis montaJi moedanze srul-

deba mTlianad Senobaze an mis calkeul nawilebze da 

formdeba Sesabamisi aqtiT. 

Sromis saWiro danaxarjebi ganisazRvreba ЕНиР-is 
da BНиР-is safuZvelze. 

winaswari gaangariSebebisaTvis memontaJeebis raode-

noba SeiZleba ganisazRvros Semdegi sididiT: 220-225 kg 

liTonkonstruqcia 1 kac-cvlaze. 

 

 
$8. sacxovrebeli Senobebis mSeneblobis or-

ganizaciis Taviseburebani 
 

1. msxvilpaneluri da msxvilblokuri Senobebi.  

aRniSnuli SenobebisaTvis Sesasrulebeli samu-

Saoebi iyofa sam kompleqsad. 

pirvel kompleqsSi Sedis: qvabulisa da Txrilebis 

damuSaveba; sardafis saZirkvlebis, kedlebis da tixre-

bis montaJi; miwisqveSa komunikaciebis (wyalgayvani-

loba, kanalizacia, gazsadeni, Tboqseli, eleqtromoma-

ragebis qseli, satelefono qseli) Semyvanebis da gamo-

myvanebis mowyoba; iatakis qveS momzadebis mowyoba; ga-

daxurvis montaJi da garekedlebis hidroizolacia; qva-

bulis ubeebSi miwis ukuCayra da Semonakirwylis an 

trotuaris mowyoba Senobis perimetrze. 

pirvel kompleqsSi ZiriTad (wamyvan) samuSaoebs 

warmoadgens saZirkvlebisa da sardafis konstruqciebis 

montaJi. 

meore kompleqsSi Sedis: kedlebis, tixrebis, kibis 

moednebis da marSebis, gadaxurvebis montaJi; saxuravis 

mzidi konstruqciis montaJi; fanjrebisa da karebebis 

Riobebis Sevseba; iatakis qveS momzadebis mowyoba; CaSe-

nebuli karadebis, saxuravis mowyoba. 
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meore kompleqsSi wamyvan samuSaos warmoadgens 

kedlebis, tixrebis, kibeebisa da gadaxurvis mzidi ele-

mentebis montaJi. 

mesame kompleqsSi Sedis: fanjrebisa da karebebis 

Seminva; zedapirebis momzadeba SesaRebad; Spaleris gak-

vra; sufTa iatakebis mowyoba; filebis gakvris samu-

Saoebi; webovani da zeTovani SeRebva; fasadis SeRebva.  

mesame kompleqsis wamyvani samuSaoa samRebro samu-

Saoebi. 

santeqnikuri da eleqtrosamontaJo samuSaoebi Se-

nobis miwiszeda nawilSi sruldeba or stadiad; pir-

veli stadiis samuSaoebi – meore kompleqsis samuSao-

ebTan erTdroulad, xolo meore stadiis samuSaoebi – 

mesame kompleqsis samuSaoebis procesSi. 

santeqnikuri samuSaoebis pirvel stadias miekuTv-

neba: milsadenebis montaJi, radiatorebis dayeneba da 

sistemis gamocda. meore stadias – abazanebis, pirsaba-

nebis, samzareulo bakanebis, unitazebis da sistemebis 

regulireba. 

eleqtrosamontaJo samuSaoTa pirvel stadiaSi Se-

dis: Casatanebeli detalebis dayeneba, mavTulebis ga-

welva da eleqtrokolofebis montaJi; mocemuli saxis 

samuSaoebis meore stadias Seadgens eleqtruli arma-

turis dayeneba da qselis Semowmeba. 

Senobis mniSvnelovani gabarituli zomebis SemTxve-

vaSi mizanSewonilia misi dayofa 2 an 3 ubnad. amweebis 

ricxvi Sesabamisad iqneba 2 an 3. TiToeuli ubano iyofa 

2 monazomad. 

saZirkvlebisa da sardafis konstruqciebis dasamon-

taJeblad SerCeuli amwe unda iTvaliswinebdes misi ga-

moyenebis SesaZleblobas Senobis miwiszeda nawilis 

montaJisaTvis. calkeuli Senobebis mSeneblobis dros, 

rodesac qvabulis siRrme ar aRemateba 1,5 m., zogjer 

mizanSewonilia koSkura amwiT sargebloba, romlis ga-

moyenebac SesaZlebelia, rogorc saZirkvlebisa da 

sardafis konstruqciebis dasamontaJeblad, ise Senobis 

miwiszeda nawilis amosayvanad. Tu qvabulis siRrme      

1,5 metrs aRemateba, maSin Senobis miwisqveSa nawilis 
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montaJisaTvis rekomendebulia saavtomobilo, pnevmo-

Tvlebiani da muxluxa amweebis gamoyeneba. 

Senobebis kompleqsis nakaduri meTodiT mSeneb-

lobis dros Senobis miwisqveSa nawilis dasamontaJeb-

lad koSkuri amweebis gamoyeneba mizanSewonili ar   

aris, vinaidan, Cveulebriv, miwisqveSa nawilis samuSao-

Ta damTavrebasa da miwiszeda nawilis samuSaoebis daS-

vebas Soris Sesveneba saSualod 1 Tvemdea. 

sacxovrebeli Senobebis miwiszeda nawilis amoyvana 

iwyeba nulovani ciklis samuSaoTa mTlianad damTav-

rebis Semdeg. am periodisaTvis damTavrebuli unda iyos 

koSkura amweebis savali sarelso gzebis mowyoba, xo-

lo isrovani amweebis gamoyenebis SemTxvevaSi – maTi 

moZraobis zolis momzadeba. 

mSeneblobis praqtikis Tanaxmad, erTi amwis samuSao 

fronti, sacxovrebeli saxlebis montaJis dros, unda 

iyos aranakleb sami seqciisa. 

amrigad, Tu SenobaSi seqciebis ricxvi xuTs aRe-

mateba, Senoba SeiZleba daiyos or ubnad. ubani, Tavis 

mxriv, iyofa 2 monazomad. TiToeul ubans moemsaxureba 

erTi samontaJo amwe. 

karkasul-paneluri tipis Senobebis montaJis dros 

sakedle panelebis dayeneba warmoebs TiToeuli sarTu-

lis karkasisa da gadaxurvis filebis damontaJebis 

Semdeg, xolo Tu sveti simaRliT or sarTulzea – sve-

tebis TiToeuli iarusis Semdeg. momdevno sarTulis 

(iarusis) montaJis dawyeba dasaSvebia mxolod damon-

taJebuli sarTulis (iarusis) konstruqciebis yvela 

samontaJo pirapiris SeduRebisa da damonoliTebis 

Semdeg. 

msxvilblokuri Senobebis kedlebis montaJi iwyeba 

erTi sarTulis TiToeuli monazomis sazRvrebSi kuT-

xisa da saniSnule blokebis dayenebiT, romelTa Semdeg 

ayeneben Sualed blokebs. blokebs Soris vertikaluri 

pirapirebis Sevseba, agreTve kavSirebis daankereba da 

SeduReba warmoebs gadaxurvis montaJis dawyebamde, 

xolo nakerebis ganawibureba - gadaxurvis panelebis 

montaJis Semdeg. 
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sufTa iatakebis qveS momzadebis mowyoba da Seno-

baSi sxva samuSaoebis Sesruleba SeiZleba Senobis im 

naxevarze, sadac ar warmoebs konstruqciis montaJi,  

amasTan damontaJebuli unda iyos ori sarTulSoris 

gadaxurva mainc. 

samontaJo amweebis efeqturad gamoyenebis mizniT, 

maTi muSaoba igegmeba sam cvlad. pirvel cvlaSi am-

weebs iyeneben kedlebisa da tixrebis dasamontaJeblad, 

meoreSi – samSeneblo detalebisa da masalebis misawo-

deblad Sida samuSaoebis Sesasruleblad, xolo mesa-

meSi – gadaxurvis montaJisaTvis. 

fanjrebisa da karebebis blokebis dayeneba unda 

moxdes kedlebis montaJTan erTad. 

sanitaruli kvanZebis tixrebis (aguriT an mcirezo-

mebiani filebiT) mowyoba gaTvaliswinebul unda iqnes 

iatakis qveS momzadebis mowyobis Semdeg. 

asawyobi rkinabetonis saxuravis montaJi unda Ses-

ruldes zeda sarTulis gadaxurvis damontaJebis Semdeg. 

brtyeli burulis mowyobis ZiriTad samuSaoebs 

warmoadgens: lavgardanisa da parapetis blokebis mon-

taJi; mzidi konstruqciebis (koWebi da filebi) montaJi; 

orTqlsaizolacio da saTbunebeli Sris dawyoba; mas-

worebeli Sris mowyoba; wyalsaizolacio fenilis da-

webeba; wyalCasadinarebis mowyoba. 

orTqlsaizolacio Sre ewyoba lavgardanisa da pa-

rapetis blokebis, agreTve saxuravis mzidi konstruq-

ciebis montaJis damTavrebis Semdeg. saxuravis masa-

lebis misawodeblad didi tvirTamweobis amweebis gamo-

yeneba mizanSewonili ar aris. am mizniT gamoyenebuli 

unda iyos erT an ordgariani samSeneblo amwe, romlis 

montaJic unda damTavrdes orTqlizolaciis samuSao-

ebis dawyebis droisaTvis. 

masalebis gadazidva samSeneblo amweebidan maTi 

moxmarebis adgilamde mizanSewonilia ganxorcieldes 

misabmeliani motorelebiT, avtokarebiT da a.S. 

xuT sarTulamde SenobebSi burulis mowyobis Sem-

deg SeiZleba daiwyos mopirkeTebis samuSaoebi. samu-

Saoebi sruldeba zeda sarTulidan pirveli sarTulis 
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mimarTvlebiT, 5-sarTulianze maRal SenobebSi ki piri-

qiT – sarTulebis mixedviT qvemodan zemoT. amasTan, 

pirvel sarTulze samuSaoTa warmoeba SesaZlebelia 

maSin, Tu mexuTe sarTulis zeviT damontaJebulia sar-

TulSorisi gadaxurva; nakerebi da xvrelebi yvela ga-

daxurvaSi Sevsebulia. 

mopirkeTebis samuSaoebis specializebul nakadSi 

CarTulia calkeuli rgolebi, romlebic monazomebze 

samuSaoebs asruleben Semdegi TanmimdevrobiT: 

1. gadaxurvis filebisa da sakedle panelebis zeda-

pirebis gadalesva, Selesva an fanjrebis ferdoebis 

dayeneba, rafebis dayeneba; 

2. kibis baqnebze da sanitarul kvanZebSi filis ia-

takebis dageba da kedlebis mopirkeTeba moWiqurebuli 

filakebiT. 

3. kedlebisa da sadurglo nakeTobaTa momzadeba 

SesaRebavad, agreTve Weris saboloo SeRebva. 

4. sufTa iatakebis dageba, fanjris aRaTis mominva. 

5. kedlebisa da sadurglo nakeTobebis saboloo 

SeRebva. 

samuSaoTa mTliani fronti iyofa monazomebad. Ti-

Toeul monazomSi gaerTianebulia erTi seqciis ramde-

nime bina. muSebis ricxvi mopirkeTebis samuSaoebze da-

mokidebulia Senobis zomebze. 

mSeneblobis warmoebisas zamTris periodSi (civi 

klimatis raionebSi) 5 sarTulamde simaRlis SenobebSi, 

miwiszeda nawilis mSeneblobis damTavrebis Semdeg, sa-

Wiroa centraluri gaTbobis CarTva, raTa mopirkeTebis 

samuSaoebi Sesruldes normalur pirobebSi. 

mravalsarTulian SenobebSi gaTbobis CarTva xdeba 

calkeul nawilebad (4-5 sarTuli), rac uzrunvelyofs 

mopirkeTebis samuSaoebis warmoebis dawyebas Senobis 

mTlian damontaJebamde. 

sufTa iatakebis (ficruli, parketis, qsilolitis, 

linoleumis) dageba xdeba samalaro samuSaoebisaTvis 

zedapirebis momzadebis Semdeg, amasTan momzadebuli 

zedapirebi iatakebis dagebis dawyebis droisaTvis unda 

iyos gamomSrali. 
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kedlebis saboloo SeRebvis win sufTa iatakebi    

ifareba toliT an mSrali naxerxis SriT, maTi gaWuW-

yianebis an datenianebisagan dasacavad. 

parketis iatakebis (betonis an cement-qviSis duRa-

bis moWimvaze da bitumis mastikaze dagebuli) garandva 

dasaSvebia moWimvis dagebidan oTxi dRe-Ramis Semdeg. 

plinTusebi unda dayendes parketis iatakis garandvis 

da kedlebze Spaleris gakvris Semdeg, xolo mocikvla 

da moprialeba – saTavsSi mopirkeTebis samuSaoTa dam-

Tavrebis Semdeg. 

masalebis miwodeba mopirkeTebis samuSaoebis Sesas-

ruleblad mciresarTuliani Senobebis mSeneblobis 

dros, xorcieldeba samSeneblo amweebis an msubuqi ga-

dasatani amweebis saSualebiT, romlebic montaJdeba 

fanjrebis RiobebSi. mravalsarTuliani sacxovrebeli 

Senobebis mSeneblobis dros ki am mizniT SeiZleba ga-

moviyenoT mudmivi samgzavro liftebi (romelTa damon-

taJeba xdeba kibeebis damontaJebis kvaldakval) an Se-

nobis gare mxridan damontaJebuli droebiTi satvirTo-

samgzavro liftebi. 

Tu proeqtiT gaTvaliswinebulia santeqnikuri sis-

temis iseTi asawyobi konstruqciebi, rogoricaa santeq-

nikuri kabinebi, santeqnikuri kvanZebis blokebi, panelu-

ri gaTboba da a.S., maTi montaJi unda Sesruldes Seno-

bis asawyobi konstruqciebis montaJTan erTad. 

santeqnikuri samuSaoebis pirveli stadiis xangr-

Zlivoba miiReba Senobis miwiszeda nawilis montaJis 

xangrZlivobis toli. santeqnikuri samuSaoebis meore 

stadia (xelsawyoebis dayeneba da sistemebis reguli-

reba) sruldeba santeqnikuri kvanZebisa da samzareu-

loebis kedlebis filakebiT mopirkeTebis Semdeg. 

Tu kedlebis panelebi am saTavsoebSi iRebeba ze-

Tovani saRebaviT, santeqnikuri mowyobilobebis xelsa-

wyoebis dayeneba unda Sesruldes kedlebisa da Weris 

SeTeTrebis Semdeg. 

santeqnikur samuSaoTa meore stadiis xangrZlivoba 

miiReba samalaro samuSaoebis xangrZlivobis toli. 
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eleqtrosamontaJo samuSaoTa pirveli stadia 

sruldeba Senobis ZiriTadi konstruqciebis montaJis 

paralelurad, xolo meore stadiis samuSaoebi -  ked-

lebze Spaleris gakvris an SeRebvis Semdeg. im SemTxve-

vaSi, rodesac proeqti iTvaliswinebs sadenebis Ria 

gayvanas, eleqtroxazebis dakvalva da gamanawilebeli 

yuTebis da farikebis dayeneba unda Sesruldes kedle-

bisa da Weris SeTeTrebis dawyebamde, xolo sadenebis 

gayvana da eleqtroarmaturis dayeneba – kedlebze Spa-

leris gakvris an SeRebvis Semdeg. 

liftebis montaJi mizanSewonilia ganxorcieldes 

Senobis  miwiszeda nawilis ZiriTadi konstruqciebis 

montaJTan erTad, raTa SesaZlebeli iyos maTi gamoye-

neba mSeneblobis procesSi mcire samSeneblo tvirTisa 

da muSebis gadasaadgileblad. liftebis droebiTi 

eqspluataciis damTavrebis Semdeg isini unda mowes-

rigdes mudmivi liftebis eqspluataciis moTxovnebis 

Sesabamisad. 
 

2. Senobebi aguris kedlebiT da asawyobi rkina-betonis 

gadaxurvebiT.  

aRniSnuli SenobebisaTvis Sesasrulebeli samSeneblo-

samontaJo samuSaoebi iyofa sam kompleqsad: 

I – Senobis miwisqveSa nawilis amoyvana; 

II – Senobis miwiszeda nawilis amoyvana; 

III – mopirkeTebis samuSaoebi. 

I da II kompleqsebis wamyvan samuSaos warmoadgens 

kedlebis wyoba, romlis TiToeul monazomze xangr-

Zlivobis mixedviT ganisazRvreba brigadebis muSaobis 

ritmi. 

usardafo sacxovrebel SenobebSi I kompleqsis wam-

yvan samuSaos metwilad warmoadgens saZirkvlebis Caw-

yoba (an maTi montaJi asawyobi konstruqciebis SemTxve-

vaSi). III kompleqsSi yvelaze Sromatevadi samuSaoa ked-

lebis mopirkeTeba mSrali lesiliT, romelic miiReba 

wamyvan samuSaod. 

masalebis miwodeba aguris wyobisaTvis da gada-

xurvis filebis montaJi sruldeba pnevmoTvlebiani, 

muxluxa da koSkura amweebiT. koSkura amweebis rao-
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denoba ganisazRvreba Senobis zomebiT da gegmaSi misi 

konfiguraciiT. amweebis dadgenili ricxvis Sesabamisad 

Senoba gegmaSi iyofa Sesabamisi raodenobis ubnebad, 

TiToeuli ubani – or monazomad. 

rodesac ubnis erT monazomze warmoebs aguris 

wyoba, amave ubnis meore monazomze meore cvlaSi mi-

zanSewonilia msxvilpanelovani tixrebis, asawyobi rki-

nabetonis gadaxurvis da kibeebis montaJi. imave dRe-

Ramis mesame cvlaSi awarmoeben saxsrovan-paneluri 

xaraCoebis gadadgmas, aguris da Senobis SigniT samu-

SaoebisaTvis aucilebeli sxva masalebis miwodebas ka-

latozebisaTvis pirvel cvlaSi samuSaod. 

binebSi Selesvis samuSaoTa dawyebis momentisaTvis 

damTavrebuli unda iyos: tixrebis mowyoba; karebebisa da 

fanjrebis Sevsebebi; kanalizaciisa da gaTbobis qselebis 

mowyoba; milebis gayvana daxuruli eleqtrosadenebisaTvis 

da parketis iatakebis an linoleumis qveS fuZis mowyobis 

samuSaoebis Sesruleba. 

kedlebis mopirkeTeba mSrali lesiliT mizanSewo-

nilia ganxorcieldes nakadur-danawevrebuli meTodiT, 

romlis drosac mlesavebis brigada iyofa ramdenime 

specializebul rgolad. 
 

3. Senobebi sivrculi blokebiT  

aRniSnuli SenobebisaTvis Sesasrulebeli samSeneblo-

samontaJo samuSaoebi iyofa or kompleqsad: 

I – Senobis miwisqveSa nawilis amoyvana; 

II – Senobis miwiszeda nawilis amoyvana (sivrculi 

blokebis montaJi, blokebis SeuRleba da SenobaSi ko-

munikaciebis Semyvanebis mowyoba). 

I kompleqsis wamyvan samuSaos warmoadgens sivrcu-

li blokebis montaJi. 

II kompleqsis samuSaoebs miekuTvneba: sivrcul blo-

kebs Soris horizontaluri nakerebis mowyoba; blo-

kebis montaJi; kedlebsa da gadaxurvebSi Casatanebeli 

detalebis da mosazRvre blokebis santeqnikuri milsa-

denebis pirapirebis eleqtroSeduReba; kedlebSi, iata-

kebsa da saxuravebSi nakerebis gaformeba da Sevseba. 
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Senobis konstruqciuli sqemisa da blokebis wonis 

mixedviT sivrculblokebiani Senobebis montaJisaTvis 

SeiZleba gamoyenebuli iyos koSkuri, muxluxa, pnevmo-

Tvlebiani da jojgina amweebi. upiratesoba eniWebaT 

muxluxa  da pnevmoTvlebian amweebs. 

sacxovrebeli Senobebis mSenebloba sivrculi 

blokebisagan warmoadgens sacxovrebeli mSeneblobis 

industrializaciis Semdgom etaps. sivrculi blokebi, 

romelTa zomebia 1-2 oTaxi da meti (blok-oTaxebi, 

blok-binebi), xasiaTdeba saqarxno mzadyofnis maRali 

xarisxiT. aseT blokebSi damontaJebulia santeqnikuri 

da eleqtroteqnikuri mowyobilobebi, romlebic Seno-

bis montaJis procesSi erTiandebian saerTo sistemaSi. 

mopirkeTebis samuSaoebis kompleqsi, samRebro samuSao-

Ta CaTvliT, sruldeba qarxanaSi da amitom mopirke-

Tebis samuSaoebi mSenebare SenobaSi dayvanilia blo-

kebis SeuRlebaze (pirapirebis amovsebaze). 

unda aRiniSnos, rom saqarxno damzadebis teqnolo-

gia da sivrculi blokebis mopirkeTeba dReisaTvis 

arasrulyofilia da Semdgom Teoriul da eqsperimen-

tul kvlevas saWiroebs. 

 

4. sacxovrebeli Senobebis montaJi satransporto saSua-

lebebidan.  

meTodis arsi mdgomareobs imaSi, rom yvela asaw-

yobi elementi obieqtze miewodeba saaTuri grafikis 

mixedviT Senobis agebis teqnologiuri Tanmimdevrobis 

Sesabamisad da amwis meSveobiT uSualod satransporto 

saSualebebidan (specializebuli avtomanqana, misabme-

lebi da sxv.) montaJdeba saproeqto mdgomareobaSi. am 

wesis gamoyeneba mizanSewonilia ara marto asawyobi 

sacxovrebeli Senobebis, aramed aguris kedlebiani 

SenobebisTvisac. 

satransporto saSualebebidan montaJis meTodis ga-

moyeneba amcirebs samontaJo samuSaoTa xangrZlivobas 

da Sromatevadobas 30%-iT. 
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pirvelad aRniSnuli meTodi gamoyenebul iqna 

moskovSi 1958 wels “axali CeriomuSkebis” meTerTmete 

kvartalis ganaSenianebis dros. 

satransporto saSualebebidan montaJis meTodis ga-

moyeneba mizanSewonilia ubnebis, kvartalebis an mik-

roraionebis jgufuri ganaSenianebis dros srul-

asawyobi SenobebiT. calkeuli Senobebis montaJi am we-

siT ar aris mizanSewonili, transportis gegmazomieri 

muSaobis organizaciis didi sirTulis gamo. 

teqnikuri dokumentacia, uSualod satransporto 

saSualebebidan sacxovrebeli Senobebis montaJis dros, 

Seicavs Semdeg dokumentebs: 

1. sarTulis samontaJo sqema dasamontaJebeli ele-

mentebis nomrebiT; 

2. nakeTobebis damzadebis da dakompleqtebis uwyisi 

Senobebis montaJis muSa dReebis ganrigiT; 

3. satransporto-samontaJo grafiki. 

sarTulis samontaJo sqemebi muSavdeba kedlebis, 

gadaxurvis da saxuravis samuSaoebisaTvis. 

satransporto-samontaJo grafikebi muSavdeba dRe-

Ramuri da cvluri samontaJo samuSaoebisaTvis. grafi-

kebi gamoxataven TiToeuli satransporto erTeulis 

muSaobas cvlis ganmavlobaSi. grafikebis Sesadgenad 

gamoiyeneba moqmedi normebi. 

uSualod satransporto saSualebebidan sacxov-

rebeli Senobebis montaJis organizaciisaTvis aucile-

belia sadispetCero samsaxuri, romlis amocanas Sead-

gens Senobebis elementebis damzadebis, miwodebis da 

montaJis samuSaoebis grafikebis Sesrulebis msvlelo-

bis kontrolis ganxorcieleba. garda amisa, sadispetCe-

ro samsaxuri mowodebulia operatiulad gamoasworos 

grafikebis SesaZlo darRvevebi. am mizniT gamoiyeneba egm. 
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$9. kalendaruli dagegmvis srulyofis perspe-
qtivebi  [24, 33, 34] 
 

maTematikuri aparatis ganviTarebisa da avtomatiza-

ciis teqnikuri saSualebebis Tanamedrove done saxavs 

mSeneblobis kalendaruli dagegmvisa da marTvis srul-

yofis perspeqtivebs. ukanaskneli wlebis gamokvlevebi 

marTvis avtomatizebuli sistemebSi miznad isaxaven 

marTvisa da dagegmvis gadawyvetilebebis avtomatize-

buli gamomuSavebis meTodologiis Secvlas. am mizniT 

gamoiyeneba gamomTvleli sistemebi, romlebic nakle-

badaa damokidebuli moqmedebis winaswar dagegmil de-

talur instruqciebze da SeuZliaT amocanis gadawyveta 

msjelobisa da logikuri azrovnebis Tanaxmad. 

gadawyvetilebebis gamomuSavebisa da analizisadmi 

aseTi midgoma SesaZlebelia adamianisa da gamomTvleli 

manqanis urTierTqmedebisas drois realur masStabSi, 

rodesac uzrunvelyofilia maT Soris dialogis uwyve-

toba da gadawyvetilebis gamomuSaveba xdeba erTobli-

vad, sawarmoo situaciis cvlilebis kvaldakval. maSa-

sadame, gadawyvetilebis gamomuSavebuli algoriTmi am 

SemTxvevaSi dadgenilia ara winaswar, aramed dadgin-

deba egm-ze angariSis procesSi. dawvrilebiT mSene-

blobis meqanizaciisa da avtomatizaciis Sesaxeb 

ixileT avtoris wignSi _ “mSeneblobis meqanizacia da 

avtomatizacia”. 

SevniSnavT, rom samSeneblo warmoeba gansxvavdeba 

materialuri warmoebis sxva dargebisagan mTeli rigi 

TaviseburebebiT: 

a) uZraoba da teritoriuli gaTiSuloba samSene-

blo produqciisa da gadaadgileba Semsruleblebisa 

da Sromis iaraRebisa samuSao frontis gaswvriv; 

b) sawarmoo ciklis didi xangrZlivoba, rac aixsne-

ba mSenebare obieqtebis teqnikuri mzadyofnis Tanda-

TanobiTi zrdiT; 

g) gamosaSvebi produqciis TiToeuli fizikuri 

erTeulis mniSvnelovani sidide da SedarebiT didi 

daSvebebi; 
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d) bunebrivi faqtorebis mniSvnelovani gavlena 

samSeneblo procesze; 

e) SemkveTebis simravle da a.S. 

aRniSnuli Taviseburebebi, agreTve gamoyenebuli 

resursebis mravalsaxeoba da urTierTSenacvlebadoba 

gansazRvraven samSeneblo warmoebis teqnologiisa da 

samuSaoTa warmoebis wesebis dasaSvebi alternatiuli 

gadawyvetebis simravles. teqnologiuri gadawyvetebis 

mravalvariantuloba ganapirobebs ekonomikur-maTemati-

kuri meTodebisa da egm-is farTod gamoyenebis SesaZ-

leblobebs. 

mravalvariantuli sistemis efeqturi marTva SeuZ-

lebelia sxvadasxva resursebis mniSvnelovani maragis, 

agreTve iseTi modelebisa da meTodebis gareSe, romle-

bic ar iTvaliswineben sistemis moqmedebis ganusazRvre-

lobas da ar iZlevian gadaxrebis drouli fiqsirebisa 

da maTi kompensaciis saSualebas. aRniSnuli  proble-

mis gadawyvetis erT-erT cdas warmoadgens obieqtis 

mSeneblobis dagegmvisa da marTvis qseluri modelebis 

damuSaveba da maTi optimizacia. 
 

1. kriteriumebisa da SezRudvebis SerCeva. kriteriu-

mis dasabuTebuli SerCeva warmoadgens qseluri mode-

lis optimizaciis amocanis swori gadawyvetis aucile-

bel pirobas. 

saerTo da lokalur kriteriumebad mSeneblobaSi 

SeiZleba miRebul iqnes: 

a) matebis (mogebis) masa; 

b) simZlavreebisa da obieqtebis eqspluataciaSi 

Seyvanis moculoba; 

g) simZlavris tipis resursebis gamoyenebis stabi-

luroba; 

d) obieqtebis eqspluataciaSi Seyvanis vadebi da 

moculoba da sxv. 

samSeneblo warmoebis rigi amocanebis gadawyve-

tisas saWiroa gaTvaliswineba ara erTi, aramed ramde-

nime kriteriumisa, vinaidan optimizacia erTi krite-

riumis mixedviT xSirad auaresebs sxva maCveneblebs. 

magaliTad, samSeneblo samuSaoTa xarisxis amaRleba 
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iwvevs maT gaZvirebas da Sesrulebis vadebis gazrdas, 

xolo vadebis Semcireba dakavSirebulia damatebiT 

xarjebTan da xarisxis gauaresebasTan. 

aseT SemTxvevebSi  saWiroa Tavdapirvelad optimi-

zaciis ganxorcieleba erT-erTi kriteriumis mixedviT; 

amasTan, danarCenebi miiReba, rogorc SezRudvebi. Sem-

deg meore kriteriumis mixedviT da a.S. 

meore wesi mravali kriteriumis gaTvaliswinebisa 

amocanis gadawyvetisas, mdgomareobs kompleqsuri kri-

teriumis formirebaSi. 

mesame wesis mixedviT, mravali kriteriumis amocana 

daiyvaneba saTamaSo modelebze. 

kriteriumebis SerCevasTan erTad, warmoebs amoca-

nis SezRudvebis SerCevac. 

samSeneblo warmoebis amocanebSi SezRudvebs mie-

kuTvneba: 

mSenebare obieqtebisa da simZlavreebis moqmedebaSi 

Seyvana; 

samSeneblo-samontaJo samuSaoebis moculoba; 

xelfasis saerTo wliuri fondi, 

gamoyofili deficituri materialur-teqnikuri re-

sursebis raodenoba. 

socialuri, klimaturi da sxva pirobebi da a.S. 
 

2. eqstremaluri amocanebis daxasiaTeba. kalenda-

ruli gegmebis optimaluri variantebis Zieba dadis 

eqstremaluri amocanebis amoxsnaze im varaudiT, rom 

agebulia situaciis maTematikuri modeli, gansazRvru-

lia am modelis terminebSi gadawyvetis xarisxis Sez-

Rudvebi da kriteriumebi. amasTan dakavSirebiT optima-

luri dagegmvis meTodebi emTxveva eqstremaluri amoca-

nebis gadawyvetis maTematikur meTodebs. 

rodesac miznobriv funqcias gaaCnia mravali loka-

luri eqstremumi, romlebic uzrunvelyofen kalendaru-

li dagegmvis amocanis optimalur gadawyvetas TavianT 

sazRvrebSi (kerZo sazRvrebSi) da ara zogadad ganxil-

vad simravlisaTvis, saqme gvaqvs e.w. mravaleqstrema-

lur amocanasTan. mravaleqstremaluri amocanis amo-
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saxsnelad saWiroa ganisazRvros globaluri eqstre-

mumi. 

mravaleqstremaluri amocanis kerZo saxes warmoad-

gens erTeqstremaluri amocana, mas gaaCnia erTi loka-

luri eqstremumi, romelic emTxveva globalurs. 

SevniSnavT, rom erT da mravaleqstremaluri amoca-

nebis amoxsnis meTodebi arsebiTad gansxvavdebian erT-

maneTisagan sirTuliT. 

rogorc cnobilia, maTematikuri programirebis 

dargSi, kerZod eqstremaluri wrfivi amocanebis gada-

wyvetis zogadi meTodebis damuSavebis saqmeSi, pirvel 

warmatebas 1939 wels miaRwia l.v. kantoroviCma, xolo  

ufro gvian – j. dancigma. dReisaTvis wrfivi programi-

rebis Teoria safuZvlianadaa damuSavebuli. igi gamoiy-

eneba tvirTbrunvis optimizaciis, obieqtebze sam-

Seneblo manqanebis parkis racionaluri ganlagebis, ma-

salebisa da nakeTobebis efeqturad ganawilebis, mSe-

neblobis sawarmoo bazis xelsayrelad ganlagebisa da 

gamoyenebis amocanebis gadasawyvetad da sxv. 

wrfiv programirebasTan erTad intensiurad viTar-

deboda arawrfivi amocanebis gadawyvetis meTodebic,  

amozneqili programirebis amocanebisaTvis. 

arawrfivi amocanebis klass miekuTvneba agreTve 

mTelricxva wrfivi programirebis amocanebi. 

wrfivi programirebis amocanebisaTvis damuSavebu-

lia mTeli rigi ricxviTi meTodebi, romlebic zusti 

gadawyvetis miRebis saSualebas iZleva. maT Soris yve-

laze gavrcelebulia simpleqs-meTodi. 

optimaluri ganlagebisa da proeqtirebis, agreTve 

kalendaruli dagegmvis amocanebis (kombinatoruli amo-

canebis) gadasawyvetad 1960 wlidan gamoiyeneba varian-

tebis TanmimdevrobiTi analizis meTodi, e.w. gradientu-

li meTodi, romelic warmoadgens a. valdis Tanmimdev-

robiTi statistikuri gadawyvetebis Teoriis zogierTi 

ideebis ganzogadebas, damuSavebuls ukrainis mecniere-

baTa akademiis kibernetikis institutSi v.s. mixaleviCis 

xelmZRvanelobiT. 
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SemTxveviTi parametrebiani kombinatoruli amocanebis 

amosaxsnelad gamoiyeneba e.w. stoxastikuri programireba. 

ukanasknel periodSi farTo gavrceleba pova e.w. 

dinamiurma programirebam, romlis safuZvlebic damuSa-

vebulia r. belmanis mier. aRniSnuli meTodika emyareba 

amocanis TanmimdevrobiTi gadawyvetis (strategiis) 

xerxs. dinamiuri programirebis tipur amocanebs samSe-

neblo avtomatizebul marTvis sistemebSi miekuTvneba: 

mSeneblobis kalendaruli dagegmva, mSeneblobis sawar-

moo bazis ganviTarebis strategiis gansazRvra, samSe-

neblo nakadSi obieqtebis CarTvis Tanmimdevroba, manqa-

nebisa da meqanizmebis parkis Sevsebis dagegmva da sxv. 

maTematikuri programirebis uaxles Stos warmoad-

gens e.w. diskretuli programireba. igi emyareba orva-

lenturi cvladebis (Rebuloben mxolod or mniSvne-

lobas – 0 da I) gamoyenebas. 

kombinatoruli amocanebis amosaxsnelad gamoiye-

neba evristuli meTodebic. am meTodebis algoriTmebi 

da programebi gansxvavdebian erTmaneTisagan gasanawi-

lebeli resursebis raodenobiT, modelis moculobiT 

da sxva maxasiaTeblebiT. evristuli meTodebi emyareba 

analogiuri gadawyvetebis gamocdilebis praqtikas. Sev-

niSnavT, rom am meTodebiT miRebuli gadawyvetebi iSvi-

aTad Seesabameba amocanis optimalur gadawyvetas. ev-

ristuli algoriTmebiT SeiZleba amoixsnas: SekveTebis 

portfelebis mowesrigebis amocana, gegmisTvis obieqte-

bis winaswari Segroveba, obieqtebis ganawileba samSe-

neblo organizaciebs Soris, sagegmo moculobebis kon-

kretizaciisa da detalizaciis amocana da sxv. 

kalendaruli dagegmvis amocanis optimaluri ga-

dawyvetisadmi erT-erTi uaxlesi midgomaa masobrivi 

momsaxurebis Teoriis gamoyeneba. am Teoriis maTemati-

kuri modeli Sedgeba moTxovnaTa* (ganacxadebis) nakadi-

                            
* kalendaruli dagegmvis SemTxvevaSi moTxovnas (ganacxads) 

SeiZleba Seesabamebodes garkveuli samSeneblo samuSaos Sesruleba 
(miwis samuSaoebi, konstruqciebis montaJi, nakeTobis dasawyobeba da 
sxv.), xolo momsaxure (damakmayofilebel) xelsawyos – muSa, rgoli 
an brigada, satransporto saSualeba, egm da sxv. 
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sa da xelsawyoebisagan  am moTxovnaTa momsaxurebi-

saTvis (dakmayofilebisaTvis). SevniSnavT, rom masobrivi 

momsaxurebis Teoriis tipuri situaciaa moTxovnis Sem-

TxveviTi (gauTvaliswinebeli) warmoSoba da misi momsa-

xurebis SemTxveviTi xangrZlioba. 

masobrivi momsaxurebis amocanebis amoxsna SesaZ-

lebelia analizuri meTodebiT da statistikuri mode-

lirebis meTodiT (monte-karlos meTodiT). analizuri 

meTodebis gamoyenebis dros saZiebeli parametrebi ga-

moisaxeba gamosavali maxasiaTeblebis funqciebis saxiT. 

monte karlos meTodis SemTxvevaSi eleqtronul-gamo-

TvliTi manqana specialuri programis mixedviT awar-

moebs masobrivi momsaxurebis Sesaswavli sistemis yve-

la funqciis realizebas. realizebis procesSi avto-

maturad fiqsirdeba moTxovnebis warmoqmnis momentebi 

da maTi dakmayofilebis xangrZlivoba da a.S. 

masobrivi momsaxurebis Teoriis meTodebiT SeiZ-

leba amoixsnas samSeneblo sammarTvelos aparatis Ta-

namSromlebis ricxvis gansazRvra calkeuli ganyofi-

lebebis mixedviT, eqskavatorTan kompleqtSi momuSave 

TviTmclelebis optimaluri ricxvis gansazRvra mSe-

neblobaSi da sxva msgavsi amocanebi. 

ukanasknel wlebSi kombinatoruli amocanebis amo-

saxsnelad cdiloben TamaSebis Teoriis gamoyenebas, 

romelic iZleva optimaluri gadawyvetis gamomuSavebis 

SesaZleblobas konfliqtis pirobebSi. aRniSnuli Teo-

riis mixedviT gadawyvetilebis mimRebi warmoadgens ar-

bitrs “TamaSSi”, xolo “moTamaSeebi” arian sxvadasxva 

kriteriumebi urTierTdapirispirebuli “interesebiT”. 

gadawyvetebis SesaZlo variantebi fasdeba moTamaSeebis 

mier maTi TvalsazrisiT, xolo arbitri SearCevs zogi-

erT samarTlian gadawyvetas TamaSebis maTematikuri 

Teoriis meTodebis gamoyenebiT. rTuli gadawyvetis 

erT-erT saxesxvaobas warmoadgens suboptimizacia, e.i. 

ara mTliani sistemis, aramed misi calkeuli nawilebis 

optimizacia. 

amJamad SedarebiT sruladaa damuSavebuli wyvilTa 

TamaSis Teoria nulovani jamiT, rodesac TamaSSi mona-
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wileobs mxolod ori moTamaSe urTierTdapirispire-

buli interesebiT. 

TamaSebis Teoriis meTodebiT SedarebiT martivad 

SeiZleba amoixsnas, magaliTad, samSeneblo gaerTiane-

bis avtoparkis Sevsebis dagegmvis amocana da sxva ana-

logiuri amocanebi. 
 

3. wrfivi programirebis amocanebis maTematikuri 

modeli. miznobrivi funqcia f(x) gamosaxeba 

                          f(x1, x2,,...,xn)= cxc
n

j
jj =∑

=1

,                 

an  

                               c1x1+c2x2+...+cnxn=c                                  (5.42) 
cvladebi x1, x2,....., xn uaryofiTi sidideebia da, 

garda amisa, akmayofileben wrfivi utolobebis sis-

temas (amocanis SezRudvebs) 

            gi(x1, x2,...., xn)= ij

n

i
ij bxa ≤∑

=1

 (i=1,2,...,m),         (5.43) 

an  

                     a11x1+ a12x2+.................+ a1nxn 1b≤     *      

             a21x1+ a22x2+.................+ a2nxn 2b≤           (5.44)       

           . . . . . . . . . . . . . . . . . . . .  

                    am1x1+ am2x2+................+. amnxn mb≤             

amocanis mizania cvladi sidedeebis x1, x2,...., xn 

iseTi arauaryofiTi mniSvnelobebis povna, romlebic 

mogvcemen SezRudvebis sistemis erT-erT amoxsnas da 

romelTa drosac miznobrivi funqcia aRwevs udides an 

umcires mniSvnelobas. 

am SemTxvevaSi dasaSvebi mniSvnelobebis simravle 

M Sedgeba im veqtorebisagan x=(x1, x2,...., xn) romlebic ak-

mayofileben (a) sistemas da utolobebs. 

                                    xj ≥ 0  (j=1,2,....,n)                (5.45) 
                            

* aRniSvnis ≤  nacvlad zogierT an yvela utolobaSi SeiZleba 

iyos aRniSvna ≥  an =. 
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simravle M warmoadgens amozneqil simravles gana-

pira wertilebis sasruli ricxviT. 

miznobrivi funqcia eqstremalur mniSvnelobebs mi-

aRwevs aucileblad M simravlis sazRvarze da amasTan 

ukidures SemTxvevaSi erT-erT wveroSi. 

geometriulad wrfivi programirebis amocana mdgo-

mareobs M mravalgverdas im wveros povnaSi, romelSic 

f(x) Rebulobs eqstremalur mniSvnelobas. 

rodesac cvladebis ricxvi aRemateba ors, amocanis 

grafikuli amoxsna rTuldeba. 

am SemTxvevaSi SeiZleba gamoyenebuli iyos simp-

leqs-meTodi, romlis geometriuli azri mdgomareobs M 

mravalgverdas erTi wverodan TanmimdevrobiT sxva wve-

roSi gadasvlaSi, romelSic f(x) miznobriv funqcias 

ukeTesi mniSvneloba gaaCnia. 

maSasadame, simpleqs-meTodis gamoyenebis dros 

Tavdapirvelad ganisazRvreba dasaSvebi sawyisi amoxsna, 

romelic akmayofilebs (5.43) da (5.45) SezRudvebis sis-

temebs. Semdeg axorcieleben iteraciul gamoTvliT 

process. amasTan, TiToeul iteraciaze mowmdeba amonax-

seni optimalurobaze da aumjobeseben mas araoptimalu-

robis SemTxvevaSi. iteraciis sasruli ricxvis Semdeg 

aRweven amocanis optimalur amoxsnas an gamoavlenen 

amocanis amoxsnis SeuZleblobas. 

 

4. arawrfivi programirebis zogierTi amocanis ma-

Tematikuri modeli. arawrfivi programirebis amocanebs 

miekuTvneba amozneqili, diskretuli programirebis amo-

canebi da sxv. 

xazovan SezRudvebian separabelur miznobriv fun-

qcias aqvs saxe 

             Cf=f(x1, x2, ... ,xn)= ji

m

i

n

j
ij

n

j
jj xxdxC ∑∑∑

= ==

+
1 11

.       (5.46) 

igi Sedgeba xazovani da kvadratuli nawilebisagan. 

gadawyvetis optimalurobis arsebobis garantirebi-

saTvis dij koeficientebs edebaT garkveuli SezRudvebi. 
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sakmaodaa damuSavebuli amocanebis amoxsna separa-

beluri SezRudvebiT. aseTi SezRudvebi SeiZleba war-

modgenili iyos Semdegi saxiT: 

             gi(x1, x2, ... ,xn)=gi1(x1)+gi2(x2)+...+gin(xn) ≤ 0.             (5.47) 
optimaluri gadawyvetis misaRebad separabelur 

SezRudvebsa da miznobriv funqcias edebaT damatebiTi 

pirobebi. 

diskretuli xazovani programirebis amocanis mode-

li analogiuria saerTo amocanis modelisa [formule-

bi (5.43) da (5.45)], mxolod viRebT damatebiT pirobas, 

rom yvela an zogierTi xj – mTelia. 
 

5. dinamiuri programirebis zogierTi amocanis maTe-

matikuri modeli. dinamiuri programirebis meTodi em-

yareba belmanis optimalurobis princips nebismieri 

procesisaTvis, romelsac ar gaaCnia ukukavSiri*. opti-

maluri marTva gulisxmobs marTvis optimalurobas ne-

bismieri qveprocesisaTvis** misi sawyisi mdgomareobis 

mimarT. 

vTqvaT, mocemulia N-bijovani procesi, romlis 

mdgomareobac me-n bijze ganisazRvreba fazuri cvla-

debis ),.......,( 1
n
s

nn
xxx =  (n=1,....,N) S–ganzomilebadi veqto-

riT. procesis marTva xorcieldeba r ganzomilebadi 

marTvis 
n

y veqtoris SerCeviT TiToeul bijze. n-ur bi-
jze mdgomareobisa da am bijze SerCeuli marTvis 

mixedviT ganisazRvreba SesaZlo mdgomareobebi proce-

sis (n+1)-bijze, rac simbolurad SeiZleba gamoixatos 

                 ),(1 nnnn yxFx =+
.                (5.48) 

                            
* procesi ukukavSiris gareSe ewodeba iseT process, rodesac 

aRebuli momentisaTvis SerCeuli ara ukeTesi gadawyvetis Sedegi 

momavalSi SeiZleba gamoswordes. 
** N-bijovani procesis qveprocesi SeiZleba ewodos K bijovan pro-

cess, romelic moicavs NKN PP ,...,1+−  mdgomareobebs. mdgomareoba 

1+−KNP  warmoadgens sawyis mdgomareobas am qveprocesisaTvis. 



 204 

amocana moiTxovs marTvaTa iseTi 
nyy ,...,1
 Tanmimdevro-

bis (strategiis) SerCevas, romlis drosac SesaZlebeli 

iqneba miznobrivi funqciis ),...,,,...,( 111 −NN yyxxc maqsimizacia. 

SevniSnavT, rom gadawyvetebis miRebis mravalbi-

jianoba dakavSirebulia amocanebTan, romlebic iTva-

liswinebs drois cvlilebebs. Tumca dinamiuri prog-

ramirebis meTodi SeiZleba gamoyenebuli iyos im amoca-

nebis amosaxsneladac, romlebSic drois faqtori ar 

figurirebs. magaliTad, nakadSi obieqtebis CarTvis 

Tanmimdevrobis SerCeva da sxv. 
 

6. masobrivi momsaxurebis Teoriis zogierTi amo-

canis maTematikuri modeli. momsaxurebis procesebis 

saxiT mSeneblobaze SeiZleba warmodgenili iyos 

eqskavatorTan kompleqtSi momuSave TviTmcleli avto-

manqanebis datvirTva, sawyobidan momxmareblebze ma-

salebis gacema, samSeneblo  amweebis muSaoba rigi 

obieqtebis agebaze, muSaTa brigadebis dakompleqteba 

da sxva. 

masobrivi momsaxurebis sistemis ZiriTadi paramet-

rebia gamtarunarianoba*, rigis sigrZe da momsaxurebis 

lodinis xangrZlivoba, xelsawyoebis dasaqmebis an moc-

denis dro da a.S. 

puasonis nakadisaTvis dP albaToba moTxovnilebis 

warmoqmnis nebismier usasrulod mcire dt drois monak-
veTSi proporciulia am monakveTis sigrZisa (dP=α dt) da 
sruliad ar aris dakavSirebuli wina momentebSi 

moTxovnilebaTa warmoqmnasTan. garda amisa, igulisx-

meba, rom nakadis simkvrive (an intensiuroba)* α  mud-

mivi sididea, e.i. adgili aqvs stacionarul nakads da 

erTdroulad ori da meti moTxovnilebis warmoqmnas 

adgili arasdros ara aqvs. 

                            
* gamtarunarianoba ganisazRvreba sistemaSi Semaval moTxovni-

lebaTa nakadiT. 
* nakadis intensiuroba anu drois erTeulSi warmoqmnili moT-

xovnilebaTa saSualo ricxvi. 
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aRniSnuli daSvebebis gaTvaliswinebiT, albaToba 

imisa, rom dro T ori mezobeli moTxovnilebis war-

moqmnis momentebs Soris imyofeba x da x+dx sazRvrebs 
Soris Seadgens dxe xαα −

, maSasadame, albaToba imisa, 

rom T ≤ A iqneba 

             }{ ∫ −− −==≤
A

Ax edxeATP
0

1 ααα .          (5.49) 

maSin albaToba imisa, rom TfA, tolia 
Ae α−
. maSa-

sadame, puasonis nakadisaTvis damaxasiaTebelia ga-

nawilebis maCvenebliani kanoni. 

t drois ganmavlobaSi warmoqmnili moTxovnilebebis 

ricxvis N=K albaToba puasonis ganawilebiT Seadgens  

               }{
!

)(
K

teKNP
kt αα−

== .                (5.50) 

momsaxurebis sistemis struqtura ganisazRvreba 

erTi moTxovnilebis momsaxurebis τ  xangrZlivobiT, 

lodinisa da momsaxurebis discipliniT da xel-

sawyoebis* ricxviT. 

puasonis nakadisaTvis damaxasiaTebeli ganawilebis 

kanonis Tanaxmad, moTxovnilebis momsaxurebis xan-

grZlivoba 

                     }{ BeBP λτ −=f ,               (5.51) 

sadac λ  aris mudmivi koeficienti. misi Sebrunebuli 

sidide 
λ
1
 warmoadgens momsaxurebis saSualo xan-

grZlivobas. 

lodinis disciplina gansazRvravs im wesrigs, 

romlis mixedviTac warmoebs warmoqmnil moTxovnile-

baTa dakmayofileba. masobrivi momsaxurebis ganxiluli 

sistema iTvaliswinebs warmoqmnil moTxovnilebaTa 

rigis Seqmnas da maTi rigis mixedviT momsaxurebas, ma-

galiTad, avtoTviTmclelebis rigis Seqmna momuSave 

eqskavatorTan. SesaZlebelia, moTxovnileba ar iqnas 

momsaxurebuli Seqmnili rigis garkveuli sigrZis Sem-

                            
* xelsawyoebi gulisxmobs mowyobilobebs momsaxurebisaTvis. 
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TxvevaSi. magaliTad, Tu remonts xangrZlivi lodini 

sWirdeba, mizanSewonilia SekeTeba sakuTari ZalebiT, 

an sxva SemkeTebel sawarmosTan molaparakeba. 

rogorc zemoT iyo aRniSnuli, masobrivi momsaxu-

rebis amocanebi SeiZleba gadaiWras analogiuri meTo-

debiT da statistikuri modelirebis meTodiT (monte-

karlos meTodiT). 

7. TamaSebis Teoriis zogierTi amocanis maTematikuri 

modeli. TamaSebis Teoriis arsi mdgomareobs maTemati-

kuri modelebis saSualebiT sakonfliqto situaciebis 

gamokvlevaSi. konfliqti SeiZleba warmoiqmnas sxva-

dasxva miznis mqone ori an ramdenime mxaris SexvedriT. 

am pirobebSi optimaluri gadawyvetebis povna warmoad-

gens TamaSebis Teoriis amocanas. 

samSeneblo warmoebis mravalkriteriumiani amoca-

nebi – mSeneblobis bazis ganviTarebis, samSeneblo da 

satransporto manqanebis parkis, samSeneblo organiza-

ciebis qselis (Sesasrulebeli samuSaoebis moculobe-

bis Sesaxeb gaurkveveli informaciebis pirobebSi) da-

gegmva, mSeneblobis xarisxis amaRleba, maragis sidide-

Ta dadgena da sxv. SeiZleba warmatebiT amoixsnas Tama-

Sebis Teoriis meTodebiT. 

rogorc zemoT iyo aRniSnuli, dReisaTvis Sedare-

biT srulad aris damuSavebuli wyvilTa TamaSis Teo-

ria nulovani jamiT. TamaSSi monawile ori moTamaSidan 

urTierTdapirispirebuli interesebiT erT-erTi yovel-

Tvis igebs imas, rasac agebs meore. Tu moTamaSeebs gaaC-

niaT strategiebis* sasruli ricxvi, maSin TamaSs ewodeba 

matriculi (ix. nax.5.17). 

 B1 B2 . . . Bn 

A1 a11 a12 . . . a1n 

A2 a21 a22 . . . a2n 

. . . . . . . . . . . . . . . 

Am am1 am2 . . . amn 

                            
* konfliqtSi monawile mxareebi (moTamaSeebi an koleqtivebi) 

iwodebian moqmedebis koaliciebad, xolo maT mier miRebuli gada-

wyvetebi – strategiebad. 

nax. 5.17. TamaSis matrica 



 207 

A moTamaSis sxvadasxva strategias Seesabameba mat-

ricis (1,2,...,i,....,m) striqonebi, xolo B moTamaSis 

strategiebs (1,2,...,j,....,n) – svetebi. A moTamaSis i strate-
giisa da B moTamaSis j strategiis gadakveTaze mdebare 

aij elementi gamoxatavs A moTamaSis mier mogebul 

sidides (dadebiTs an uaryofiTs). cxadia, B moTamaSe 

Seecdeba SearCios iseTi j strategia, rom A moTamaSis 

mogeba iyos minimaluri, e.i. ai= ijj
a

)(
min  

Tavis mxriv, A moTamaSe irCevs iseT strategias, 

rom B moTamaSis nebismieri pasuxis SemTxvevaSi α i iyos 

maqsimaluri, e.i. ijji
a

)()(
minmax=α . 

A moTamaSis mogebis maqsimalur α sidides ewodeba 

TamaSis qveda fasi. 

analogiurad gamoiTvleba B moTamaSis wagebis um-

ciresi sidide (an udidesi mogeba) 

                  ijij
a

)()(
maxmin=β .                 (5.52) 

β -s ewodeba TamaSis zeda fasi. 

zogad SemTxvevaSi βα ≤  

ganvixiloT SemTxveva, rodesac βα =  am dros mo-

TamaSeebs SerCeuli aqvT optimaluri strategiebi. si-

tuacia gawonasworebulia. elementi α  (an β ) mdebareobs 

striqonisa da svetis gadakveTaze, romlebic Seesabamebian 

optimalur strategiebs. A moTamaSis mogebis sidides, 

orive moTamaSis optimaluri strategiebis SemTxvevaSi, 

ewodeba TamaSis fasi da aRiniSneba γ . cxadia, TamaSis 

fasi yovelTvis moTavsebuli iqneba TamaSis qveda da zeda 

fasebs Soris βγα ≤≤ . 

im SemTxvevaSi, rodesac βα p , moTamaSeebs SerCe-

uli aqvT SemTxveviTi strategiebi garkveuli albaTo-

bebiT, romlebic damokidebulia mogebis funqciaze. gan-

xilul SemTxvevaSi A moTamaSes SeuZlia gazardos 

Tavisi saSualo mogeba TamaSis qveda fasTan SedarebiT, 

amisaTvis man unda isargeblos Sereuli strategiiT. 
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TamaSis amoxsna gamoixateba wyvili optimaluri 

strategiis moZebniT da TamaSis fasis gansazRvriT. es 

amocana tolfasia wrfivi programirebis Cveulebrivi 

amocanisa. 

A moTamaSis optimaluri strategiis moZebnis amoca-

na wrfivi programirebis amocanis formiT SeiZleba 

Caiweros Semdegnairad:  
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,           (5.53) 

sadac P1, P2,...,Pm – Sereul optimalur strategiaSi 

Sesabamisi strategiebis gamoyenebis albaTobebia. 

gavyoT (5.53) utolobis TiToeuli wevris TamaSi 

fasze da SevcvaloT 
γ

1P
 x1-iT, 

γ
2P
 x2-iT,......,

γ
mP  xm-iT. 

Tu gaviTvaliswinebT, rom P1+P2+...+ Pm=1 da Sesa-

bamisad x1+x2+x3+...+xm=
γ
1 , martivi gardaqmnebis Sedegad 

miviRebT amocanis SezRudvebs 
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mmnnn

mm

mm

xaxaxa

xaxaxa
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.              (5.54) 

amocanis miznobriv funqcias aqvs saxe 

          min...1
21 →+++== mxxxf

γ
,             (5.55) 

vinaidan 
γ
1  umciresi mniSvnelobis miRweva tolfasia 

TamaSis fasis maqsimizaciisa (mogebisa). 

(54) da (55) gantolebebis simpleqs-meTodiT amoxsnis 

safuZvelze vpoulobT x1,x2,...,xm; Semdeg TamaSis fass  

mxxx +++
=

...
1

21

γ  da A moTamaSis optimalur strategias. 
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amis Semdeg advilad vsazRvravT B moTamaSis opti-

malur strategias. 

SevniSnavT, rom mSeneblobis kalendaruli dagegm-

vis realuri amocanebis amosaxsnelad TamaSebis Teo-

riiT, saWiroa mogebis funqciis mniSvnelobis gansa-

sazRvravad, didi raodenobis statistikuri masalebis 

SerCeva da gaanalizeba, rac garkveul sirTuleebTan 

aris dakavSirebuli. 
 

8. zusti meTodebis gamoyenebis perspeqtivebi. zusti 

meTodebis optimalobis aucilebeli da sakmarisi pi-

robebis Semdgomi damuSaveba da kvleva metad per-

speqtiulia, vinaidan momavalSi mosalodnelia iseTi 

teqnikuri saSualebebis Seqmna, romelTa saSualebiTac 

gaadvildeba zogierTi aRniSnuli meTodis realizacia. 

unda aRiniSnos, rom zusti meTodebis Semdgomi 

kvleva mniSvnelovania, agreTve, mravalricxovani evris-

tuli algoriTmebis xarisxis Sefasebis TvalsazrisiT. 

zogierTi evristuli midgoma, Tavis mxriv, SeiZleba ga-

moyenebul iqnes zusti gadawyvetebis konstruirebis 

dros. dawvrilebiT mSeneblobis avtomatizaciis Ses-

axeb ixileT avtoris wignSi  _ “mSeneblobis meqaniza-

cia da avtomatizacia”. 

!
!
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nffrwtf!Ubwj!
 

calkeuli obieqtebisa da  
kompleqsebis mSeneblobis qseluri 

grafikebi 
 

$1. qseluri grafikis elementebis gansazRvra 

qseluri grafikis elementebs warmoadgens: “samuSao”, 

“xdomiloba”, “lodini” (dayovneba), “damokidebuleba”, “gza”, 

“kritikuli gza”. 

samuSao (operacia) aris sawarmoo procesi, rome-

lic droisa da resursebis danaxarjs moiTxovs. 

xdomiloba aris erTi an ramdenime samuSaos damTav-

rebis faqti, aucilebeli da sakmarisi momdevno samu-

Saos dasawyebad. igi grafikze gamoisaxeba wrexaziT, 

sworkuTxediT an sxva geometriuli figuriT da inom-

reba. xdomilobas, romelsac winamdebare samuSaoebi 

ara aqvs, hqvia sawyisi xdomiloba; romelsac ara aqvs 

momdevno samuSaoebi – saboloo xdomiloba;  xdomilo-

bas, romelic ar warmoadgens arc sawyis xdomilobas 

da arc saboloos, ewodeba Sualeduri. 

saboloo xdomiloba aucileblad miznobrivia. miz-

nobrivi SeiZleba iyos agreTve zogierTi Sualeduri 

xdomiloba. 

sawyisi da miznobrivi xdomilobebis garda, dagegm-

visa da marTvis konkretuli amocanebis TvalsazrisiT 

qselur modelSi gamoyofen, agreTve, e.w. sakontrolo 

xdomilobebs. 

lodini (dayovneba) aris procesi, romelic mxolod 

drois danaxarjs moiTxovs, magaliTad, SeRebili zeda-

piris gasaSrobad aucilebeli dayovneba, betonis gamk-

vrivebisaTvis saWiro dayovneba da sxva. grafikze da-

yovneba aRiniSneba uwyveti isriT. 

damokidebuleba ar moiTxovs arc resursebs, arc 

dros. qselur grafikSi igi samuSaoebs Soris swori 

urTierTdamokidebulebisaTvis SeaqvT; grafikze gamo-

isaxeba wyvetili isriT. 
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gza aris samuSaoTa uwyveti Tanmimdevroba. qseluri 

grafikis sawyis da saboloo xdomilobaTa Soris yve-

laze xangrZliv gzas ewodeba kritikuli. kritikuli 

gzis xangrZlivoba mSeneblobis vadas gansazRvravs. 

kritikuli gza gadis kritikul xdomilobebze. kriti-

kul gzaze mdebare samuSaoebs ewodebaT kritikuli 

samuSaoebi. kritikuli samuSaoebis xangrZlivobis Sem-

cireba an gazrda saTanadod amcirebs an zrdis obi-

eqtze samuSaoTa saerTo xangrZlivobas. 

 
 

$2. qseluri modelebis klasifikacia. qselis 
gamosaxvis formebi 

 

cnobilia qseluri modelis ori teqnologiuri 

saxesxvaoba: xdomilobebze orientirebuli qselebi da 

samuSaoebze orientirebuli qselebi. xdomilobebze 

orientirebul qselebSi grafis* wveroebs warmoadgenen 

Sesrulebul samuSaoTa Sedegebi. aseTi tipis qselur 

models ewodeba “samuSaoebi – rkalebi”. samuSao grafi-

kulad aRiniSneba uwyveti isriT, kvaziveqtoriT, rom-

lis sigrZe da mimarTuleba samuSaos xangrZlivobaze 

ar aris damokidebuli. rkalis zemoT iwereba samuSaos 

dasaxeleba, xolo qvemoT – xangrZlivoba. samuSaos ko-

direba warmoebs winamdebare da momdevno xdomilobebis 

nomrebiT. samuSaoebze orientirebuli qselebis SemTx-

vevaSi wveroebi warmoadgenen samuSaoebs, xolo isrebiT 

naCvenebia maT Soris kavSirebi. am tipis qseluri mod-

elebi iwodebian “samuSaoebi – wveroebi”. aRniSnuli 

tipis qseluri modelis mniSvnelovan nakls warmoad-

gens didi moculobis sawyisi informaciis aucileb-

loba, Sesasrulebel samuSaoTa Sedegebisa da miznebis 

uqonloba, samuSaoebis damTavrebis sxvadasxva axsna. 

dadebiT mxares miekuTvneba  mcire moculoba “samuSa-

oebi-rkalebi” qselur modelTan SedarebiT fiqtiuri 

                            
* [25]-is Tanaxmad, grafi warmoadgens ori gvareobis elementebis 

erTobliobas. pirveli gvareobis elementebi iwodebian wveroebad, 

xolo meore gvareobisa – grafis rkalebad. rkalebi aerTeben wve-

roebs. wvero warmoadgens mocemuli rkalis SemomsazRvrels. 
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samuSaoebis uqonlobis gamo, qselis mdgradoba damate-

biTi kavSirebis mimarT misi topologiis Secvlisas, 

agebis simartive. 

qseluri modelebis klasifikacia warmoebs Semdegi 

niSnebiT: 1) samarTavi obieqtis gamomsaxveli qselebis 

ricxvi; 2) miznebis raodenoba; 3) sawyisi xdomilobebis 

ricxvi; 4) sistemis gansazRvrulobis xarisxi; 5) deta-

lizaciis moculoba da xarisxi. 

qselebis ricxvis mixedviT ansxvaveben erTqselur 

da mravalqselur models. 

miznobrivi xdomilobebis ricxvis mixedviT qselu-

ri modelebi iyofa erTmiznovan da mravalmiznovan 

modelebad. 

sawyisi xdomilobebis ricxvis mixedviT ansxvaveben 

qselur models erTi sawyisi xdomilobiTa da ramde-

nime sawyisi xdomilobiT. 

sistemis gansazRvrulobis xarisxis mixedviT – de-

terminirebul* qselebsa da stoqastiur** qselebs. 

detalizaciis moculobisa da xarisxis mixedviT – 

pirvelad da kerZo anu krebsiT qselebs. 

qseluri modelis gamosaxvisaTvis gamoiyeneba gra-

fikuli, cifrobrivi formebi da sxvadasxva teqnikuri 

saSualebebi (meqanikuri modelebi, eleqtronuli xel-

sawyoebi, saSuqi tabloebi da sxva). 

qseluri modelis grafikul gamosaxulebas ewodeba 

qseluri grafiki. qselur grafikze wveroebi, rogorc 

zemoT iyo aRniSnuli, gamoisaxeba garkveuli geometri-

uli figurebiT, rkalebi ki – mTliani, wyvetili, wer-

til-wyvetili isrebiT. 

grafikul gamosaxvasTan erTad, gavrcelebulia qse-

lis gamosaxva cifrobrivad. am SemTxvevaSi wveroebisa 

                            
* determinirebuli qselebis SemTxvevaSi cnobilia mizani da misi 

miRwevis meTodebi. winamdebare samuSaoebis SeerTeba determinire-

bul qselebSi  warmoebs “da” sqemis mixedviT. 
** stoqastiuri qselebis SemTxvevaSi SesaZlebelia samuSaoebis 

Sesrulebis msvlelobis alternatiuli variantebi. stoqastiuri 

qselebi gamoiyeneba proeqtebisaTvis, romelTa Sesrulebac mo-

iTxovs samecniero-kvleviTi samuSaoebis ganxorcielebas; maTi Se-

madgenloba da Sinaarsi umetes SemTxvevaSi winaswar gaurkvevelia. 
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da rkalebis warmodgena xdeba cifrobrivi kodebiT. 

qselis cifrobrivi gamosaxva mosaxerxebelia qselis 

gasaanalizeblad eleqtronul-gamomTvleli manqanebis 

gamoyenebiT.  

teqnikuri saSualebebi gamoiyeneba ZiriTadad martivi 

qseluri modelebisaTvis (elementebis mcire ricxviT). 

 

 

$3. alternatiuli qselebi 
  

gulisxmobs samuSaoTa SeerTebas, rogorc “da”, ise 

“an” sqemis mixedviT. alternatiul qselSi samuSao α  

SeiZleba daiwyos winamdebare β  da γ  samuSaoebidan 

ukidures SemTxvevaSi erT-erTi maTganis damTavrebis 

Semdeg (SeerTeba “an” sqemis mixedviT).  

amrigad, samuSaoTa SeerTebas “an” sqemis mixedviT 

aqvs ganuyofeli azri, e.i. erT-erTi alternativis 

ganxorcieleba ar gamoricxavs meores. amasTan, mod-

elSi SeiZleba warmodgenili iyos, agreTve gamyofi 

alternativac damatebiTi SezRudvebis gaTvaliswinebiT. 

magaliTad, alternatiuli samuSaoebis SeuTavsebloba 

droSi. alternatiuli qselebis grafikebSi SeerTebebi 

“da” da “an” sruldeba sxvadasxva geometriuli figure-

bis gamoyenebiT wveroebis aRsaniSnavad. 6.1 naxazze 

naCvenebia SeerTebebis sxvadasxva sqemebi. Semavali da 

gamomavali rkalebis SeerTebisas “da” sqemis mixedviT 

wveroebis aRsaniSnavad gamoiyeneba figura   (nax.6.1a); 

figura  – Tu Semavali rkalebi SeerTebulia “an” 

sqemis mixedviT, xolo gamomavali – “da” sqemis mixed-

viT; figura  – Tu Semavali rkalebi SeerTebuli ar-

ian “da” sqemiT, xolo gamomavali – “an” sqemiT; figura 

 – rodesac rogorc Semavali, ise gamomavali rkalebi 

SeerTebulia “an” sqemiT. 6.1,b naxazze naCvenebia, rom 

samuSaoγ  SeiZleba daiwyos winamdebare α  da β  samu-

Saoebidan erT-erTis Sesrulebis Semdeg; naxazi 6.1,g 

gviCvenebs, rom α  samuSaos Semdeg Sesruldeba β  an γ  

samuSao, amasTan am ukanasknelTagan erT-erTis Ses-

rulebis Semdeg SeiZleba δ  samuSaos Sesruleba; 6.1,d 
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naxazze gamosaxulia samuSaoebs Soris Semdegi da-

mokidebuleba: α  da β  samuSaoebidan erT-erTis Sesru-

lebis Semdeg SeiZleba daiwyos γ  an δ  samuSao, xolo 

erT-erTi maTganis damTavrebis Semdeg daiwyos ω 

samuSao. 

 
nax. 6.1. SeerTebebi “da” da “an” sqemiT.  

6.2 naxazze warmodgenili alternatiuli qselis 

SemTxvevaSi γ  samuSaos Sesasruleblad sakmarisia α  
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da β  samuSaoebidan erT-erTis Sesruleba. magram komp-

leqsis dasasruleblad saWiroa Sesruldes orive α  

da β  samuSao. δ  samuSaos dasawyebad α  da β  samu-

Saoebi Sesrulebuli unda iyos. rogorc naxazidan Cans, 

aRniSnuli situaciis gamosasaxavad gamoyenebulia fiq-

tiuri samuSaoebi. 

 
nax. 6.2. alternatiuli qselis saxe.  

alternatiuli qselebiT SeiZleba mravalvariantu-

li qseluri modelebis kompaqturi gamosaxva samuSaoTa 

Sesrulebis TanmimdevrobisaTvis damatebiTi informaci-

is (damatebiTi SezRudvebis siis) gamoyenebiT. 

araqselur SezRudvebs damatebiT miekuTvneba: cal-

keuli samuSaoebis SeuTavsebloba drosa da sivrceSi; 

samuSaoTa uwyvetoba an xisti Tanmimdevroba. 

magaliTad, davuSvaT α , β  da γ  samuSaoebs gaaC-

niaT Sesrulebis erTnairi pirobebi, teqnologiurad 

damoukidebeli arian da SeiZleba Sesruldes nebismi-

eri TanmimdevrobiT. magram, teqnikuri usafrTxoebis 

wesebis Tanaxmad, maTi erTdroulad Sesruleba dauSve-

belia. samuSaoTa Sesrulebis Tanmimdevrobis yvela da-

saSvebi variantis kompaqturad gamosaxvisaTvis SeiZle-

ba qselur grafikze α , β  da γ  samuSaoebi warmo-

vadginoT rogorc paraleluri (nax.6.3), xolo damate-

biTi SezRudvebis siaSi mivuTiToT, rom es samuSaoebi 

SeuTavsebadni arian. damatebiTi SezRudvebis siaSi aR-

niSvnis gareSe,  α , β  da γ  samuSaoebi grafikze SeiZ-
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leba gamoisaxos ise, rogorc es 6.4 naxazzea naCvenebi. 

magram am SemTxvevaSi am samuSaoebis Sesrulebis Tan-

mimdevrobis sxva danarCeni variantebi, magaliTad, 

β =α -γ , γ -α -β , γ -β -α , α -γ -β , β -γ -α  da gau-

marTleblad iricxeba. amitom am samuSaoebis urTi-

erTkavSiris warmodgena grafikis (nax.6.3) da damatebiTi 

SezRudvis saSualebiT gamoxatavs realur mdgoma-

reobas da saSualebas iZleva kompleqsis Sesrulebisas 

konkretul pirobebSi SeirCes samuSaoTa warmoebis ra-

cionaluri Tanmimdevroba. 
 

 
nax. 6.3. paraleluri samuSaoebis sqema. 

 

 

nax. 6.4. TanmimdevrobiTi samuSaoebis sqema. 
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 $4. qselis parametrebis gansazRvra 

qseluri grafikis yvela samuSao mTavrdeba maSin, 

rodesac kritikuli gzis samuSaoebi ukve Sesrule-

bulia. danarCeni gzebi naklebad xangrZlivia, ris Sede-

gadac maT drois maragi gaaCniaT. drois maragis far-

glebSi SeiZleba arakritikuli samuSaoebis gaxangr-

Zliveba, ris gamoc xdeba resursebis ganTavisufleba 

kritikuli samuSaoebisaTvis. amitom yvela arakritiku-

li samuSaosaTvis SeiZleba dadgindes dawyeba-damTav-

rebis or-ori vada, Sesabamisad – uadresi da ugvianesi. 

samuSaos uadresi dawyeba ( ad.daw.

jit − ) samuSaos dawyebis 

yvelaze adreuli droa; igi ganisazRvreba sawyisi xdo-

milobidan mocemuli samuSaos winamdebare xdomilo-

bamde arsebuli yvelaze grZeli gzis xangrZlivobiT. 

samuSaos uadresi damTavreba (
ad.dam.

jit − ) samuSaos dam-

Tavrebis droa, Tu is dawyebulia adreul vadaSi; gani-

sazRvreba dawyebis uadresi vadisa da mocemuli samu-

Saos xangrZlivobis jamiT. damTavrebis uadresi vadis 

maqsimaluri mniSvneloba gansazRvravs kritikuli gzis 

xangrZlivobas da mSeneblobis vadas. 

uadresi dawyeba – damTavreba grafikis yvela samu-

SaosaTvis dawyebuli sawyisi xdomilobidan Tanmimdev-

robiT ganisazRvreba. 

samuSaos dawyebis ugvianesi vada ( gv.daw.

jit − ) samuSaos 

dawyebis yvelaze gviani droa, romelic mTeli obieqtis 

damTavrebis SeCerebas ar iwvevs. ganisazRvreba kritiku-

li gzis xangrZlivobisa da mocemuli samuSaos winas-

wari xdomilobidan grafikis bolo xdomilobamde 

udidesi gzis sxvaobiT. 

samuSaos damTavrebis ugvianesi vada (
gv.dam.

jit − ) samuSaos 

damTavrebis droa. Tu is dawyebulia gvian vadaSi gani-

sazRvreba mocemuli samuSaos xangrZlivobisa da misi daw-

yebis ugvianesi vadis jamiT. grafikis yvela samu-

SaosaTvis ugvianesi dawyeba-damTavreba saboloo xdomi-

lobidan dawyebuli TanmimdevrobiT ganisazRvreba. 
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samuSaos uadresi da ugvianesi vadebis Sedareba 

avlens kritikul gzas da drois marags. Tu es vadebi 

erTmaneTs emTxveva, maSin samuSaoebi kritikul gzaze 

mdebareoben da maT drois maragi ar gaaCniaT. danarCeni 

samuSaoebisaTvis ganisazRvreba drois maragi, romelic 

uadresi da ugvianesi vadebis sxvaobas warmoadgens, 

ansxvaveben drois mTlian da Tavisufal maragebs. 

drois mTliani maragi (Ri-j) ewodeba drois im rao-

denobas, romelzec SeiZleba samuSaos dasawyisis gada-

tana an mSeneblobis saerTo vadis Seucvlelad misi 

xangrZlivobis gazrda; ganisazRvreba samuSaos dawyeba-

damTavrebis ugvianesi da uadresi vadebis sxvaobiT. 

drois Tavisufali maragi (ri-j) warmoadgens drois 

im raodenobas, romelzec SeiZleba samuSaos dasawyisis 

gadatana an misi xangrZlivobis gazrda momdevno samu-

Saoebis dawyebis uadresi vadis Seucvlelad. mas adgi-

li aqvs im SemTxvevaSi, roca xdomilobaSi “Sedis” ori 

an meti samuSao da ganisazRvreba momdevno samuSaos 

uadresi dawyebisa da mocemuli samuSaos uadresi dam-

Tavrebis vadebis sxvaobiT. 
 

 

 

$5. qseluri grafikis agebis ZiriTadi wesebi 

sawyisi qseluri grafikis damuSaveba SezRuduli 

raodenobis xdomilobebis grafikis gamsxvilebuli sqe-

mis SedgeniT iwyeba; es sqema calkeuli ubnebisagan 

Semdgari erTeuli grafikis “Cakervis” safuZvelia. qse-

luri grafikis gamsxvilebisas aucilebelia Semdegi 

pirobebis dacva: 

a) erTi da imave xdomilobas detalur da gamsxvi-

lebul qselur grafikSi erTi da igive gansazRvra un-

da hqondes; 

b) gamsxvilebul qselur grafikSi ar SeiZleba Se-

vitanoT is xdomilobebi, romlebic ufro detalur 

grafikSi ar aris. 

qseluri grafikis agebis dros gaTvaliswinebuli 

unda iyos Semdegi ZiriTadi wesebi: 
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a) isrebis mimarTuleba unda miviRoT marcxnidan 

marjvniv; 

b) grafiks unda hqondes martivi forma, zedmeti 

gadakveTebis gareSe; samuSaoTa umravlesoba unda ga-

movsaxoT Tarazuli xazebiT; 

g) paralelur samuSaoTa Sesrulebis dros, e.i. ro-

desac erTi xdomiloba warmoadgens ori an meti samu-

Saos dasawyiss, romlebic sxvadasxva xdomilobiT Tav-

deba, grafikSi Segvyavs damokidebuleba da damatebiTi 

xdomiloba; 

d) samuSaos “nakaduri” warmoebis organizaciis 

dros, samuSaoTa saerTo frontis calkeul ubnebad an 

monazomebad dayofisas, e.i. maSin, rodesac esa Tu is 

samuSao iwyeba A samuSaos nawilobriv Sesrulebis Sem-

deg, es ukanaskneli samuSao unda  davyoT a1, a2, a3 da 

a.S. nawilebad. amasTan, A samuSaos yoveli nawili gra-

fikSi damoukidebel samuSaod iTvleba da mas wina-

mdebare da momdevno xdomilobani aqvs; 

e) Tu ori “a” da “b” samuSaos damTavrebis Semdeg 

SegviZlia daviwyoT samuSao “c”, romlis dawyeba mxo-

lod “b” samuSaos damTavrebazea damokidebuli, maSin 

“b” da “c” samuSaoebs erTmaneTTan vakavSirebT damoki-

debulebiT; 

v) Tu samuSaoTa jgufs aqvs erTi sawyisi da erTi 

saboloo xdomiloba, es samuSaoTa jgufi qselur 

grafikze SeiZleba gamovsaxoT rogorc erTi samuSao (es 

wesi gamoiyeneba qseluri grafikebis gamsxvilebis dros); 

z) qselur grafikebSi ar unda iyos Caketili kon-

turebi, e.i. samuSaoebi ar unda ubrundebodes im xdomi-

lobas, saidanac daiwyo; 

T) xdomilobebis danomrva umjobesia qseluri gra-

fikis mTlianad agebis Semdeg;  

i) sawyisi qseluri grafikis asagebad drois mas-

Stabis gamoyeneba ar aris mizanSewonili; 

k) isrebis urTierTgadakveTa dasaSvebia, magram ga-

monaklis SemTxvevebSi. 

nax.6.5-ze warmodgenilia zemoaRniSnuli miTiTebebis 

safuZvelze Sedgenili sawyisi qseluri grafiki ganxi-

luli magaliTisaTvis. 
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$6. qseluri grafikis gaangariSebis meTodebi 

qseluri grafikis Sedgenis Semdgom etaps misi 

gaangariSeba warmoadgens, romelic samuSaos uaRresi 

da ugvianesi dawyebisa da damTavrebis vadebis, kritiku-

li gzisa da masze mdebare samuSaoebis, drois maragisa 

da kalendaruli TariRebis gansazRvraSi mdgomareobs. 

qseluri grafikis gaangariSeba SeiZleba Sesruldes 

analizuri meTodiT, cxriluri formiT, grafikze gaan-

gariSebiT seqtoruli, “wiladis” da drois minimaluri 

saerTo maragis wesebiT, potencialis meTodiT didi 

qseluri grafikebi, 300-ze meti xdomilobebis ricxviT, 

gaiangariSeba eleqtronul-gamoTvliT manqanebze (egm). 

 

1. qseluri grafikis parametrebis gaangariSeba cxriluri 

formiT.  

qselis parametrebis angariSi cxriluri formiT 

xasiaTdeba didi TvalsaCinoebiT da kompaqturobiT. 

qseluri grafikis gaangariSebisas miRebulia Sem-

degi aRniSvnebi: 

kritikuli gzis xangrZlivoba - Tkr.; 

samuSaoebis xangrZlivoba – ti-j; 
samuSaos uadresi dawyebis vada - 

ad.daw.

jit − ; 

samuSaos uadresi damTavrebis vada -
ad.dam.

jit − ; 

samuSaos ugvianesi dawyebis vada – 
gv.daw.

jit − ; 

samuSaos ugvianesi damTavrebis vada – 
gv.dam.

jit − ; 

drois mTliani (saerTo) maragi - Ri-j; 
drois Tavisufali (kerZo) maragi - ri-j. 
moyvanil aRniSvnebSi indeqsi “i” winamdebare xdomi-

lobis nomers aRniSnavs, “j” – momdevno nomers. 
saangariSo cxrili Sedgeba vertikaluri svetebi-

sagan (cxrili 6.1). cxrilis meore da mesame sveti 

Seivseba qseluri grafikis, xolo pirveli sveti – meo-

ris safuZvelze. amisaTvis saWiroa daviTvaloT, kodis 

pirveli cifri ramdenjer dgas meore adgilze ganxi-



 222 

luli samuSaos zeviT. es iqneba winamdebare samuSao-

ebis raodenoba. 

pirveli sami svetis Sevsebis Semdeg gadadian samu-

SaoTa dawyebisa da damTavrebis uadresi vadebis gan-

sazRvraze. 

pirveli xdomilobidan “gamomavali” samuSaoebis 

dawyebis uadresi vada nulis tolia. nebismieri samu-

Saos damTavrebis uadresi vada misi dawyebis adreuli 

vadisa da samuSaos xangrZlivobis jamis tolia, e.i. 

                                     ad.dam.

jit − = ad.daw.

jit − +ti-j                (6.1) 

1-2 samuSaosaTvis 
ad.dam.

21−t =0+3=3 dRe. 
Semdgomi samuSaoebis dawyebis uadresi vada gani-

sazRvreba winamdebare samuSaoTa uadresi damTavrebis 

vadiT. t
ad.daw

 2-3, 2-4 samuSaoebisaTvis udris t
ad.dam

 1-2 samu-

Saos, e.i. 3 dRes. 

Tu mocemul samuSaos win uswrebs ori an meti 

samuSao, maSin misi dawyebis uadresi vada toli iqneba 

winaswar samuSaoTa damTavrebis vadebis uadres sidi-

deebs Soris maqsimaluris, e.i.  

                 
ad.daw.

momd.t = max  ad.dam.

ewinamdebart              (6.2) 

42-43 samuSaos win uZRvis samuSaoebi 39-42, 40-42, 41-

42, 34-42, 35-42 (sveti I gviCvenebs, rom 42-43 samuSaos win 

uswrebs 5 samuSao), romelTaTvisac samuSaos damTavre-

bis uadresi vada Sesabamisad 58, 69, 152, 123 da 99 dRis 

tolia; maSasadame, 42-43 samuSaos dawyebis uadresi vada 

152 dRis toli iqneba. 

analogiurad ganisazRvreba yvela samuSaos dawyebi-

sa da damTavrebis uadresi vadebi. uadres dawyebaTa 

Soris maqsimaluri sidide mogvcems kritikuli gzis 

xangrZlivobas da mSeneblobis vadas. ganxilul maga-

liTSi damTavrebis uadresi vadis udidesi mniSvneloba 

42-43 samuSaosaTvis tolia: 
ad.dam.

4342−t =162 dR. es vada  war-

moadgens kritikuli gzis saerTo xangrZlivobas. vinai-

dan angariSis Catarebisas sawyisidan bolo xdomi-

lobamde moZraoba yovelTvis xdeboda samuSaoTa Ses-

rulebis  damTavrebis uadresi vadebis maqsimaluri  
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mniSvnelobebis mimarTulebiT, amitom kritikuli gzis 

saerTo xangrZlivoba 162 dRe warmoadgens mSeneblobis 

damTavrebis vadas. 

6.1 cxrilis me-7 svetSi 42-43 samuSaos kodis gasw-

vriv iwyeba 42-43 samuSaos damTavrebis ugvianesi vada, 

rac 162 dRis tolia. cxrilSi es gadatana naCvenebia A 

isriT. cxadia, 162 dRis toli iqneba agreTve 34-43, 35-43, 

26-43, 33-43 da 32-43 samuSaoebis damTavrebis ugvianesi 

vada. 

amis Semdeg ganisazRvreba kritikul gzaze mdebare 

samuSaoebi, romelTa gamosarkvevad cxrili qvevidan ze-

viT unda ganvixiloT – saboloo xdomilobidan sawyis 

xdomilobamde. 

samuSaos dawyebis ugvianesi vada damTavrebis ugvi-

anesi vadisa da samuSaos xangrZlivobis sxvaobis tolia: 

                                        gv.daw.

jit − =
gv.dam.

jit − - ti-j                (6.3) 

42-43 samuSaosaTvis: 
gv.daw.

4342−t =162-10=152 dR. 

samuSaos damTavrebis ugvianesi vada momdevno 

samuSaos dawyebis ugvianesi vadis tolia. 

41-42 samuSaosaTvis: 
gv.dam.

4241−t  =
gv.daw.

4342−t =152 dR. 

Tu gansaxilvel samuSaos (mag. 12-14) ori an meti 

momdevno samuSao aqvs (14-18, 14-20, 14-27, 14-29, 14-24, 14-35, 

14-36), maSin misi damTavrebis ugvianesi vada ganisazR-

vreba momdevno samuSaoTa dawyebis ugvianesi vadebidan 

umciresis sididiT, e.i. Cvens magaliTSi is 53 dRis to-

lia. 

53 dRe Segvaqvs cxrilSi 12-14 samuSaos gaswvriv me-

7 svetSi. 

amrigad,           
gv.dam.

winamd.t = min ad.daw.

momd.t               (6.4) 

amgvarad ganisazRvreba yvela samuSaos dawyebisa 

da damTavrebis gviani vadebi. 

pirveli Svidi svetis Sevsebis Semdeg vaxdenT cxri-

lis analizs – gamovavlenT samuSaoebs, romlebsac 

dawyebisa da damTavrebis uadresi vadebi Sesabamisad 
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dawyebisa da damTavrebis ugvianesi vadebis toli aqvT. 

aseTi samuSaoebi, rogorc wesi, warmoadgens kritikul 

samuSaoebs, romelTac Sesabamisad aRvniSnavT II svetSi 

asoTi “k” (kritikuli). 

ganxilul magaliTSi kritikuli gza gansazRvru-

lia 1-2, 2-4, 4-5, 5-7, 7-10, 10-12, 12-14, 14-18, 18-19, 19-38, 38-41, 

41-42, 42-43 samuSaoebiT. 

cxriliT Catarebuli angariSis siswore mowmdeba 1-

2 samuSaos ukanaskneli monacemebiT 
gv.daw.

jit − , gv.dam.

jit − . 

cxadia, (
gv.dam.

jit − -
gv.daw.

jit − ) sxvaoba toli unda iyos 1-2 sa-

muSaos xangrZlivobisa. marTlac, ganxilul magaliTSi 

1-2 samuSaosaTvis aRniSnuli sxvaoba Seadgens 3-0=3 

dRes. 

axla SeiZleba ganisazRvros samuSaoTa drois 

mTliani da Tavisufali maragi. drois mTliani maragi 

ganisazRvreba formuliT: 

Ri-j = 
gv.dam.

jit − – ad.dam

jit −  (me-7 da me-5 svetebis monacemebis sxvaoba), an   

Ri-j = 
gv.daw.

jit − – ad.daw

jit −  (me-6 da me-4 svetebis monacemebis sxvaoba.  
2-3 samuSaosaTvis R2-3 =8-6=2dR.  R 2-3 =5-3=2dR. da a.S. 

drois Tavisufali maragi tolia 

                                                 ri-j = 
gv.daw.

momd.t – ad.dam.

jit −                                       (6.6) 
cxrilis mixedviT ganisazRvreba Semdegnairad: gan-

saxilveli samuSaos momdevno samuSaoebidan vpoulobT 

nebismier samuSaos, romlis kodis pirveli cifri igi-

vea, rac gansaxilveli samuSaos kodis ukanaskneli ci-

fri. magaliTad, 13-14 samuSaos drois Tavisufali mara-

gis gansazRvrisaTvis, momdevno samuSaoebidan, romle-

bic iwyeba cifriT 14, gvaqvs samuSaoebi: 14-18, 14-20, 14-27, 

14-29, 14-34, 14-35, 14-36. maTi dawyebis uadresi vada tolia 

53 dRisa, xolo 13-14 samuSaos (gansaxilveli samuSaos) 

damTavrebis uadresi vada ki 47 dRisa. maSasadame, 13-14 

samuSao drois Tavisufali maragi Seadgens 53-47=6 

dRes. 

analogiurad r5-7 = 
ad.daw.

107−t – ad.dam.

75−t =22-22=0 da a.S. 

} (6.5) 
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kritikul gzaze mdebare samuSaoebs drois maragi 

ara aqvT (drois mTliani da Tavisufali maragi nulis 

tolia). 
 

2. qseluri grafikis parametrebis gaangariSeba anali-

zuri wesiT.  

angariSi iwyeba samuSaoTa Sesrulebis uadresi va-

debis gansazRvriT, e.i. 
ad.daw.

jit −  da  ad.dam.

jit −   

pirveli xdomilobidan gamomdinare, samuSaoebis da-

wyebis uadresi vadebi nulis tolia. pirobis zogad ga-

mosaxulebas aqvs saxe 

                                                       ad.daw.

jit − =0                     (6.7) 

samuSaos dawyebis uadresi vada 
ad.daw.

jit − ganisazRvreba 

ugrZesi gziT qseluri grafikis sawyisi xdomilobidan 

ganxiluli samuSaos sawyis xdomilobamde. magaliTad, 

10-12 samuSaosaTvis dawyebis uadresi vada 1-2-3-4-5-7-10 

gzaze tolia (nax. 6.5). 
ad.daw.

1210−t = t1-2 + t2-3 + t3-4 + t4-5 + t5-7 + t7-10 =3+3+0+11+3+10=30 dR.; 
1-2-4-5-7-10 gzaze 
ad.daw.

1210−t = t1-2 + t2-4 + t4-5 + t5-7 + t7-10 =3+5+11+3+10=32 dR.; 
1-2-4-6-8-9-10 gzaze 
ad.daw.

1210−t = t1-2 + t2-4 + t4-6 + t6-8 + t8-9 + t9-10 =3+5+5+11+3+0=27 dR.; 
1-2-3-4-6-8-9-10 gzaze 
ad.daw.

1210−t =3+3+0+5+11+3+0=25 dR. 

samuSaoTa warmoebis teqnologiuri Tanmimdevrobi-

dan gamomdinare, 10-12 samuSaos dawyebis uadres vadad 

miRebul unda iqnes 32 dRe. 

samuSaos damTavrebis uadresi vada ganisazRvreba 

dawyebis uadresi vadisa da ganxiluli samuSaos xangr-

ZlivobaTa jamiT. 

10-12 samuSaos damTavrebis uadresi vadaa 
ad.dam.

1210−t = ad.daw.

1210−t + t10-12 =32+10=42 dRe. 

zogadad piroba Caiwereba Semdegnairad: 

                                              ad.dam.

jit − =  ad.daw.

jit − + ti-j                                                                                   (6.8) 
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momdevno samuSaoebis dawyebis uadresi vada gani-

sazRvreba winamdebare samuSaoebis damTavrebis uadresi 

vadiT. Tu mocemul samuSaos win uswrebs ramdenime 

samuSao, maSin misi dawyebis uadresi vada iqneba wina-

mdebare samuSaoebis damTavrebis uadresi vadebidan 

maqsimaluri. 

samuSaos uadresi dawyebisa da damTavrebis vadebi 

qseluri grafikis yvela samuSaosaTvis, dawyebuli sa-

wyisi xdomilobidan, TanmimdevrobiT ganisazRvreba. 

damTavrebis uadresi vadis maqsimaluri mniSvnelo-

ba gansazRvravs kritikuli gzis xangrZlivobas da mSe-

neblobis vadas. ganxilul magaliTSi kritikuli gzis 

xangrZlivoba ganisazRvreba 162 dRiT. 

samuSaos dawyebis ugvianesi vada aris yvelaze ug-

vianesi vada, rodesac SeiZleba daviwyoT mocemuli 

samuSao mTeli obieqtis damTavrebis Seuferxeblad. ne-

bismieri samuSaos ugvianesi dawyeba ganisazRvreba ro-

gorc sxvaoba kritikuli gzis xangrZlivobisa da moce-

muli samuSaos sawyisi xdomilobidan grafikis bolo 

xdomilobamde udidesi gzis xangrZlivobas Soris. ma-

galiTad, 14-27 samuSaosaTvis dawyebis ugvianesi vada 

toli iqneba 
gv.daw.

2714−t =
kr

T (t14-27+t27-28+t28-30t30-31+t31-32+t32-43)=162-(9+1+0+15+2+0)=135 

dRe. 

19-38 samuSaosaTvis ki  
gv.daw.

3819−t = 162-(3+2+72+10)=75 dRe.  
dawyebis ugvianesi vadis gansazRvra 14-18 samuSao-

saTvis ramdenadme Znelia, vinaidan mis damTavrebaze 

damokidebulia momdevno 18-37, 18-19, 18-20 da sxva samu-

Saoebis dawyeba. 

qseluri grafikis 43-e xolo xdomilobidan 14-18 

samuSaos me-14 sawyis xdomilobamde SeiZleba mivideT 

ramdenime gziT: 

gza #1 43-42-41-38-19-18-14 xangrZlivobiT t1 =10+72+2+3+11+11=109 
dRe; 

gza #2 43-42-40-37-18-14 xangrZlivobiT t2=10+0+2+3+11=26 
dRe; 
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gza #3 43-26-22-21-20-14 xangrZlivobiT t3=0+7+2+14+14=37 
dRe; 

gza #4 43-33-25-24-23-20-14 xangrZlivobiT t4=0+12+16+16+ 
16+14=74 dRe 

gza #5 43-26-22-21-19-18-14 xangrZlivobiT t5=0+7+2+0+ 
11+13=31 dRe; 

gza #6 43-33-25-24-22-21-20-14 xangrZlivobiT t6=0+12+16+ 
0+2+14+14=58 dRe; 

gza #7 43-32-31-30-28-27-14 xangrZlivobiT t7=0+2+15+0+ 
1+9=27 dRe; 

gza #8 da a.S. 

gzebis Sesabamisad dawyebis ugvianesi vada toli 

iqneba; 

#1 gzisaTvis 
gv.daw.

1814−t =Tkr – t1 =162-109=53 dRe; 

#2 gzisaTvis 
gv.daw.

1814−t =Tkr – t2 =162-26=136 dRe; 

#3 gzisaTvis 
gv.daw.

1814−t =Tkr – t3 =162-37=125 dRe; 

#4 gzisaTvis 
gv.daw.

1814−t =Tkr – t4 =162-74=88 dRe; 

#5 gzisaTvis 
gv.daw.

1814−t =Tkr – t5 =162-31=131 dRe; 

#6 gzisaTvis 
gv.daw.

1814−t =Tkr – t6 =162-58=104 dRe; 

#7 gzisaTvis 
gv.daw.

1814−t =Tkr – t7 =162-27=135 dRe  
da a.S. 

imisaTvis, rom ar Seferxdes momdevno 18-37, 18-19, 18-

20 da sxva samuSaoebis Sesruleba, gansazRvruli mniSv-

nelobebidan unda aviRoT samuSaos dawyebis ugvianesi 

vadis minimaluri mniSvneloba, e.i. 53 dRe. 

qseluri grafikis mixedviT, mSeneblobis damTavre-

bis ugvianes vadad iTvleba im samuSaoebis damTavrebis 

ugvianesi vada, romlebic 43-e xdomilobiT mTavrdeba. 

mSeneblobis damTavrebis ugvianesi vada ricxobrivad 

bolo xdomilobaSi Semavali samuSaoebis 33-43, 32-43, 26-

43, 42-43, 35-43, 34-43 damTavrebis uadresi vadebis maqsi-

maluri mniSvnelobis, e.i. kritikuli gzis sididis to-

lia. ganxilul SemTxvevaSi Tkr=162 dRe da max ad.dam.

4342−t =162 

dRe. 
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sxva samuSaoTa damTavrebis ugvianesi vada gani-

sazRvreba mocemuli samuSaos dawyebis ugvianesi vadisa 

da samuSaos xangrZlivobis jamiT. 

samuSaos damTavrebis ugvianesi vada ricxobrivad 

momdevno samuSaos dawyebis ugvianesi vadis tolia. 

qseluri grafikis yvela samuSaosaTvis ugvianesi 

dawyeba da damTavreba saboloo xdomilobidan dawye-

buli TanmimdevrobiT ganisazRvreba. 

samuSaos uadresi da ugvianesi vadebis Sedareba 

avlens kritikul gzas da drois marags. Tu es vadebi 

erTmaneTs emTxveva, maSin samuSaoebis kritikul gzaze 

mdebareoben da maT drois maragi ar gaaCniaT. danarCeni 

samuSaoebisaTvis ganisazRvreba drois maragi, romelic 

uadresi da ugvianesi vadebis sxvaobas warmoadgens. 

drois mTliani maragi SeiZleba ganisazRvros for-

mulebiT:  

                               












−

−
=

−−

−−
− ad.dam.gv.dam.

ad.daw.gv.daw.

jiji

jiji
ji

tt

tt
R  ;                                         (6.9)                        

                          Ri-j=
gv.daw.

kjt − -
ad.daw.

jit − - ti-j     ;                  (6.10) 

                          Ri-j= ad.daw.

kjt − +min Rj-k-
ad.daw.

jit − -ti-J     ,            (6.11) 

sadac tj-k aris samuSao (i-j)-s momdevno samuSao; Rj-k 

samuSao (j-k)-s drois mTliani maragi. 

ganvsazRvroT qseluri grafikis zogierTi samuSaosa-

Tvis drois mTliani maragi zemoTmoyvanili formulebiT. 

36-39 samuSaosaTvis  

R36-39 =




=−
=−

dRe;

dRe;

9458152
9456150    

R36-39 =152-56-2=94 dRe;   
R36-39 =58+94-56-2=94 dRe.   
14-18 samuSaosaTvis 

R14-18 = 




=−

=−

;06464
;05353  
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R14-18 =  gv.daw.













−
−
−

2018
1918
3718

min
t –  ad.daw.

1814−t - t14-18 =64-53-11=0; 

     

R14-18 =  ad.daw.

2018
1918
3718

−
−
−t +













−
−
−

2018
1918
3718

min

R -  ad.daw.

1814−t - t14-18=64+0-53-11=0.         

Tu samuSaos drois mTlian marags amovwuravT, ma-

Sin es samuSao gaxdeba kritikuli. 

drois Tavisufali (kerZo) maragi sididiT ar unda 

aRematebodes mTlian marags, igi SeiZleba iyos mTliani 

maragis toli, masze naklebi an nulis toli. kriti-

kuli samuSaoebisaTvis drois Tavisufali maragebi yo-

velTvis nulis tolia. 

drois Tavisufali maragi ganisazRvreba formulebiT 

                                 ri-j = ad.daw.

kjt − -
ad.dam.

jit − ;                                           (6.12) 

                                 ri-j = ad.daw.

kjt − -
ad.daw.

jit − -ti-j .                                               (6.13) 
magaliTad, 14-20 samuSaosaTvis 

r14-20 = ad.daw.

2320
2120

−
−t - ad.dam.

2014−t =67-67=0. 

r14-20 = ad.daw.

2320
2120

−
−t - ad.daw.

2014−t - t14-20 =67-53-14=0. 

                                                                  

3. qseluri grafikis parametrebis gaangariSeba gra-

fikze gaangariSebiT (seqtoruli wesiT)  

es wesi, cxriluri formisagan gansxvavebiT, ar 

moiTxovs mzardi mimdevrobiT xdomilobaTa aucilebel 

numeracias, magram informaciis yoveli morigi aRebis 

Semdeg grafikis axali egzemplaria saWiro. grafikze 

gaangariSebis seqtoruli wesi naklebad Sromatevadia 

da sruldeba ufro swrafad, vidre cxriluri formiT 

gaangariSeba. 

yoveli xdomiloba grafikze oTx seqtorad iyofa 

(nax. 6,6). zeda seqtorSi iwereba xdomilobis nomeri, 

marcxenaSi – mocemuli xdomilobidan gamomavali samu-

Saos uadresi dawyebis vada, marjvenaSi – mocemul xdo-

milobaSi Semavali samuSaos ugvianesi damTavrebis vada, 
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xolo qveda seqtorSi – samuSaos uadresi dawyebis Ta-

riRi an xdomilobis nomeri, romlidanac modis maqsi-

maluri gza mocemuli xdomilobisaken. 

angariSi warmoebs Semdegi TanmimdevrobiT: 

pirveli etapi. vsazRvravT samuSaoTa uadresi da-

wyebis vadebs da vwerT maT xdomilobebis marcxena 

seqtorSi. 

angariSi warmoebs marcxnidan marjvniv, dawyebuli 

sawyisi xdomilobidan. pirveli xdomilobidan “gamoma-

val” samuSaoTa uadresi dawyebis vada 0-is tolia 

t
ad.daw

(1)=0. nebismieri sxva samuSaos uadresi dawyebis vada 
tolia winamdebare samuSaos uadresi dawyebis vadisa 

da misi xangrZlivobis jamisa, e.i. 

                                           ad.daw.

jit − = ad.daw.

ikt − + tk-i      .                                                                                                                                  (6.14) 
Tu mocemul samuSaos win uswrebs ramdenime samu-

Sao, maSin misi uadresi dawyebis vada tolia aRniSnu-

li jamis maqsimaluri mniSvnelobisa 

                                      ad.daw.

jit − = max [ ad.daw.

ikt − + tk-i] .                         (6.15) 
erTdroulad ganvsazRvravT winamdebare xdomilo-

bas, romlis gavliTac modis maqsimaluri gza mocemu-

li xdomilobisaken da vwerT mis nomers qveda seq-

torSi. 

6.2 cxrilSi moyvanilia samuSaoTa uadresi dawyebis 

vadebi sawyisi qseluri grafikisaTvis. 

cxrilidan Cans, rom kritikuli gzis xangrZlivoba 

tolia 162 dRisa. TviTon kritikuli gza SeiZleba dad-

gindes, Tu gadavalT TanmimdevrobiT saboloo (43) xdo-

milobidan winamdebare xdomilobebisaken, romelTa nom-

rebic Cawerilia xdomilobis wrexazis qveda seqtorebSi. 

meore etapi. vsazRvravT samuSaoTa ugvianesi dam-

Tavrebis vadebs da vwerT maT xdomilobis wrexazis 

marjvena seqtorSi. 

angariSi warmoebs marjvnidan marcxniv, dawyebuli 

saboloo xdomilobidan. saboloo samuSaos ugvianesi 

vada tolia misi uadresi damTavrebis vadisa. nebismieri 

sxva samuSaos damTavrebis ugvianesi vada tolia mom-
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devno samuSaos damTavrebis ugvianesi vadisa da samu-

Saos xangrZlivobis sxvaobisa. 

Tu mocemul samuSaos gaaCnia ramdenime momdevno 

samuSao, maSin misi ugvianesi damTavrebis vada gani-

sazRvreba minimaluri mniSvnelobiT sxvaobisa 

              ad.dam.

jit − = min [ gv.dam

kjt − - tj-k].                (6.16) 
6.3 cxrilSi moyvanilia samuSaoTa ugvianesi damTav-

rebis vadebi sawyisi qseluri grafikisaTvis. cxrilSi 

moyvanili angariSis sisworis SemTxvevaSi sawyisi 

samuSaos ugvianesi dawyebis vada nulis tolia. garda 

amisa, kritikul gzaze mdebare samuSaoebisaTvis 

        
ad.daw.

jit − = 
gv.daw.

jit −  da 
ad.dam.

jit − = }gv.dam.

jit − .           (6.17) 
drois mTlian da Tavisufal marags vsazRvravT 

formulebiT: 

                                         Ri-j = 
gv.daw.

kjt − – ad.daw.

jit − -ti-j.              (6.18) 

                                          ri-j = 
ad.daw.

kjt − – ad.daw.

jit − -ti-j.              (6.19) 
Tu xdomilobidan gamodis erTi samuSao, misi dro-

is mTliani maragi tolia Sesabamisad ugvianesi da uad-

resi dawyebis an ugvianesi da uadresi damTavrebis va-

debis sxvaobisa. aseTi samuSaos drois Tavisufali ma-

ragi nulis tolia. 

6.4 cxrilSi mocemulia drois mTliani (saerTo) da 

Tavisufali (kerZo) maragis angariSi. 

gansazRvruli drois maragi iwereba grafikze samu-

Saos gamomsaxveli isris qvemoT wiladis saxiT: mricx-

velSi – drois saerTo maragi, xolo mniSvnelSi – Ta-

visufali. 

qseluri grafiki warmodgenilia 6.6 naxazze. 

didi qseluri grafikebisaTvis zemoaRwerili wesiT 

qseluri grafikis gaangariSeba mouxerxebelia. amitom ga-

moiyeneba qselis gaangariSeba grafikze “wiladis” wesiT. 
 

4. qseluri grafikis parametrebis gaangariSeba gra-

fikze gaangariSebiT “wiladis” wesiT.  

mocemul qselur grafikze TiToeul xdomilebasTan 

wiladis saxiT iwereba: mricxvelSi samuSaos dawyebis 

uadresi vadis maqsimaluri mniSvneloba, xolo mniSv-
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nelSi samuSaos dawyebis ugvianesi vadis minimaluri 

mniSvneloba. gaangariSeba sruldeba Semdegi Tanmimdev-

robiT: Tavdapirvelad marcxnidan marjvniv Caiwereba 

yvela mricxveli, xolo Semdeg, sawinaaRmdego mimarTu-

lebiT svlis dros – yvela mniSvneli. xdomilobebi, sadac 

mricxvelisa da mniSvnelis ricxviTi mniSvnelobebi Tana-

tolni aRmoCndeba, miekuTvneba kritikul xdomilobebs. 

drois mTliani da Tavisufali maragi ganisazR-

vreba Semdegnairad: drois mTliani maragi tolia isris 

bolosTan mniSvnelis ricxviT mniSvnelobas gamokle-

buli isris dasawyisTan mricxvelis ricxviTi mniSvne-

lobisa da ganxiluli samuSaos xangrZlivobis jami. 

drois Tavisufali maragi tolia isris bolosTan 

mricxvelis ricxviT mniSvnelobas gamoklebuli isris 

dasawyisTan mricxvelis ricxviTi mniSvnelobisa da 

ganxiluli samuSaos xangrZlivobis jami. 

6.7 naxazze naCvenebia sawyisi qseluri grafikis 

fragmentis gaangariSeba grafikze gaangariSebiT “wila-

dis” wesiT. 

 
nax. 6.7. qseluri grafikis fragmentis gaangariSeba gra-

fikze gaangariSebiT „wiladis“ wesiT. 
 

naxazidan Cans, rom kritikuli xdomilobebia 1, 2, 4, 

5, 7, 10, 12 da 14. 14 xdomilobidan gamodis rva samuSao 

14-34; 14-35; 14-36; 14-18, 14-20, 14-29 da 14-27. aRniSnuli sa-

muSaoebisaTvis maTi dawyebis uadresi vadis maqsima-
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luri mniSvneloba Seadgens 53 dRes, xolo samuSaoTa 

dawyebis ugvianesi vadebidan (82, 106, 147, 53, 88, 133, 135) 

minimaluri sidide tolia 53 dRisa. amitom 14 xdomilo-

basTan wiladis mricxvelSi vwerT 53-s da wiladis 

mniSvnelSic 53-s. maSasadame, es xdomiloba kritikulia. 

mocemuli ganmartebis Tanaxmad, nebismieri samuSa-

os, vTqvaT 10-12, drois mTliani maragi toli iqneba   

42-(32+10)=0, xolo kerZo anu Tavisufali maragi       

42-(32+10)=0. maSasadame, 10-12 samuSao yofila kritikuli 

samuSao. analogiurad 16-17 samuSaosaTvis gveqneba 

R16-17=64-(26+10)=28 dRe; 

r16-17=36-(26+10)=0. 
 

5. qseluri grafikis parametrebis gaangariSeba gra-

fikze gaangariSebiT drois minimaluri saerTo mara-

gis wesiT.  

am wesiT qselis saangariSod viqceviT Semdegnairad: 

TiToeul xdomilobasTan vsvamT gadayirebuli T-s for-
mis niSans, romlis marcxena nawilSi vwerT sawyisi 

xdomilobidan dawyebuli saboloo xdomilobamde Tan-

mimdevrobiT gansazRvrul samuSaoTa dawyebis uadresi 

vadebis mniSvnelobebs, xolo marjvena nawilSi i-j 
samuSaos drois minimalur saerTo marags, romelTa 

sidideebi winaswar gamoiTvleba formuliT (saboloo 

xdomilobidan sawyisisaken TanmimdevrobiT gadaadgile-

bisas) 

                                           Ri-j=
ad.daw.

kjt − + Rj-k-
ad.daw.

jit − - ti-j,           (6.20) 
sadac tj-k aris samuSao (i-j)-s momdevno samuSao; 

Rj-k – samuSao (j-k) drois mTliani maragi. 

xdomilobebi, romlebTanac drois mTliani maragi 

nulis toli aRmoCndeba, miekuTvneba kritikul xdomi-

lobebs, xolo am xdomilobebiT SemosazRvruli samu-

Saoebi – kritikul samuSaoebs, mxolod aucilebelia 

Semowmdes, Sesrulebulia Tu ara piroba 

               ad.daw.

kjt − -
ad.daw.

jit − = ti-j   an  
gv.daw.

kjt − –
gv.daw.

jit − = }ijt .      (6.21) 
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6.8 naxazze naCvenebia sawyisi qseluri grafikis 

fragmentis gaangariSeba grafikze gaangariSebiT drois 

minimaluri saerTo maragis wesiT 

 
nax. 6.8. qseluri grafikis fragmentis gaangariSeba grafikze 

gaangariSebiT drois minimaluri saerTo maragebis wesiT. 
 

6. qseluri grafikis parametrebis gaangariSeba poten-

cialis meTodiT.  

qseluri grafikis gaangariSeba potencialis meTo-

diT gulisxmobs mocemuli xdomilobidan saboloo 

xdomilobamde udidesi mniSvnelobis gzis gansazRvras. 

xdomilobis potenciali aRiniSneba tpi da tpj 
xdomilobebis potencialebis angariSi warmoebs 

uSualod grafikze saboloo xdomilobidan sawyisi 

xdomilobisaken. saboloo xdomilobis potenciali nu-

lis tolia, nebismieri winamdebare xdomilobis poten-

ciali ki ganisazRvreba formuliT 

                                       tpi=max(tpj + ti-j).                                 (6.22) 
TiToeul xdomilobasTan aRiniSneba seqtoruli ni-

Sani - . marcxena seqtorSi iwereba samuSaos dawyebis 
uadresi vada, qveda seqtorSi – winamdebare xdomilo-

bis nomeri, romlis gavliTac gadis udidesi sigrZis 

gza. marjvena seqtorSi iwereba ganxiluli xdomilobis 

potenciali, xolo zedaSi – momdevno xdomilobis nome-

ri, romlis gavliTac gadis udidesi sigrZis gza moce-
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muli (ganxiluli) xdomilobidan saboloo xdomilo-

bamde. 

6.9 naxazze mocemulia sawyisi qseluri grafikis 

fragmentis angariSi potencialis meTodiT. ganvsazR-

vroT, magaliTad, me-14 xdomilobis potenciali, rome-

lic Cawerilia me-14 xdomilobis marjvena seqtorSi: 

tp14=max(tp34 + t14-34 ; tp35 + t14-35; tp36 + t14-36; tp18 + tp14-18; 
tp20 + t14-20 ; tp29 + t14-29 ; tp27 + t14-27); 
tp43=0; 
tp42=(0+10)=10; 
tp34 =( tp42 + t34-42)=10+0=10; 
tp35 =max(tp43 + t35-43; tp42 + t35-42)=max(0+0; 10+0)=10; 
tp39 =10; 
tp36 =10+2=12; 
tp40 =10; 
tp37 =10+2=12; 
tp41 =10+72=82; 
tp38 =82+2=84; 
tp26 =0; 
tp33=0; 
tp25 =0+12=12; 
tp24 =12+16=28; 
tp22 =max (tp26 + t22-26; tp24 +t22-24)=max (0+7; 28+0)=28; 
tp32 =0; tp31 =2; tp30 =2+15=17; 
tp23 =max (tp24 + t23-24; tp30 + t23-30)=max (28+16; 17+0)=44; 
tp21 =max (tp22 + t21-22; tp23 + t21-23)=max (28+2; 44+0)=44; 
tp19 =max (tp38 + t19-38; tp21 + t19-21)=max (84+3; 44+0)=87; 
tp20 =max (tp21 + t20-21; tp23 + t20-23)=max (44+14; 44+16)=60; 
tp18=max (tp37 + t18-37; tp19 + t18-19; tp20 + t18-20)=max (12+3; 87+11; 

60+0)=98; 
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nax. 6.9. qseluri grafikis fragmentis angariSi potencia-

lis meTodiT. 
 

tp29 = tp30 + t29-30; =17+0=17; 
tp28 = tp30 + t28-30; =17+0=17; 
tp27 = tp28 + t27-28; =17+1=18; 
tp14 =max (10+70; 10+46; 12+3; 98+11; 60+14; 17+12; 18+9)=109. 
drois mTliani maragi SeiZleba ganisazRvros po-

tencialis saSualebiT formuliT 

                                    Ri-j=Tkr-(tpj+ti-j+
ad.daw.

jit − ) .                       (6.23) 
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drois Tavisufali maragi ganisazRvreba formuliT 

                                              ri-j=
ad.daw.

kjt − - ad.dam.

jit − .              (6.24) 

magaliTad, 29-30 samuSaos drois mTliani maragi iq-

neba toli 

R29-30=162-(17+0+65)=80 dRe.E 
drois Tavisufali maragi –  

r29-30=83-65=18 dRe. 
qselur grafikze maragi naCvenebia wiladis saxiT 

ji

ji

r
R

−

− . 

7. qseluri grafikis parametrebis gaangariSeba matri-

cis wesiT  

qseluri grafikis angariSi iwyeba matricis gamo-

xazviT (cxrili 6.5). Semdeg, zeda striqonSi da ganapira 

marcxena svetSi Caiwereba qseluri grafikis yvela xdo-

miloba maTi nomrebis zrdis rigiT (dawyebuli pirve-

liT). cxrilis (i,j) ujredebSi Caiwereba qseluri grafi-

kis samuSaoTa xangrZlivoba - t(i,j) ujredi, romelSic 

Seitaneba t(i,j), imyofeba ganxiluli samuSaos sawyisi 

xdomilobis nomris striqonisa da momdevno xdomi-

lobis nomris svetis gadakveTaze. Tu qseluri grafiki 

agebulia ise, rom samuSaoTa bolo xdomilobebi 

raodenobrivad aRemateba maT sawyis xdomilobebs, maSin 

am cxrilis matricaSi samuSaoTa xangrZlivobebi gan-

lagdeba AБ diagonalis zemoT. cxrils emateba marjv-
nidan ori sveti – erTi indeqsiT 

'
jλ , meore indeqsiT i’. 

'
jλ  svetis Sevseba warmoebs zevidan qveviT j svetSi 

ganlagebuli t(i,j) xangrZlivobis mimatebiT i striqonSi 
moTavsebul 

'
jλ  ricxvTan. 

Tu j svetSi gvaqvs ramdenime xangrZlivoba t(i,j), 
Sesabamisad vRebulobT ramdenime 

'
jλ -sac. 

'
jλ  svetis i striqonSi iwereba udidesi '

jλ , xolo me-

zobel svetSi - i striqonis nomeri, romlis mixedviTac 

miiReba maqsimaluri 
'
jλ . 
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cxrils qvemodan emateba sami striqoni. 

j’
 striqoni Seivseba ise, rogorc j striqonia (zeda) 

Sevsebuli. 
'
jµ  gamoTvla xdeba 

'
jλ  gamoTvlis analogi-

urad. 
'
jµ  striqonis Sevsebas viwyebT marjvnidan marcx-

niv, i striqonSi ganlagebuli (tij) xangrZlivobis mimate-

biT j svetSi moTavsebul 
'
jµ  ricxvTan. 

Tu i striqonSi gvaqvs ramdenime xangrZlivoba (tij), 

Sesabamisad vRebulobT ramdenime 
'
jµ -s. 

'
jµ -s j svetSi 

iwereba maqsimaluri 
'
jµ . max '

jλ -
'
jµ  striqoni miiReba maq-

simaluri 
'
jλ -dan 

'
jµ  sididis gamoklebiT marcxnidan 

marjvniv. 

Semdeg cxrilSi 16 
'
jλ  svetSi da max '

jλ -
'
jµ   stri-

qonSi AБ diagonalis marcxniv da marjvniv, veZebT erT-

nair cifrebs, romelTa mezoblad i’
 svetsa da j’

 stri-

qonSi ganlagebuli xdomilobebi kritikuli iqneba. 

magaliTis saxiT ganvsazRvroT qselur grafikze 

(nax.5.21) kritikuli gzis samuSaoebi da kritikuli gzis 

xangrZlivoba matricis meTodiT. 

Tavdapirvelad vsazRvravT 
'
1λ ; 0'

1 =λ  vinaidan matri-

cis pirveli svetis ujredebSi ricxvebi ara gvaqvs. 

axla vsazRvravT 
'
2λ  matricis meore svetSi gvaqvs 

erTi ricxvi – t(1,2)=3. vumatebT 3-s 
'
1λ -is mniSvnelobas 

da Sedegs 3 vwerT meore striqonisa da 
'
jλ  svetis gada-

kveTis ujredSi. am ujredis mezobel i’
 svetis ujredSi 

vwerT im striqonis nomers, romlis mixedviTac gamov-

TvaleT 
'
2λ , e.i. 1. analogiurad ganisazRvreba 

'
3λ . 

'
3λ = t(2,3)+ '

2λ =3+3=6. 

axla ganvsazRvroT 
'
4λ . matricis me-4 svetSi gvaqvs 

ori ricxvi t(2,4)=2 da t(3,4)=0. '
4λ gveqneba Sesabamisad 

ori mniSvnelobisa: 
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'
4λ = t(2,4)+ '

2λ =2+3=5; 

'
4λ = t(3,4)+ '

3λ =0+6=6. 

virCevT udidess, e.i. 
'
4λ =6, xolo i’

 svetSi 
'
4λ =6 

gverdiT vwerT 3, e.i. im striqonis nomers, romlis 

mixedviTac iqna miRebuli 
'
4λ =6. 

'
5λ  gveqneba 

'
5λ = t(4,5)+ '

4λ =3+6=9. 

'
6λ  gamoiTvleba 

'
4λ -is analogiurad 

'
6λ = t(4,6)+ '

4λ =2+6=8; 

'
6λ = t(5,6)+ '

5λ =0+9=9. 

maSasadame, vRebulobT 
'
6λ =9, xolo i’

 svetSi 
'
6λ =9 

gverdiT vwerT 5, e.i. im striqonis nomers, romlis mi-

xedviTac iqna miRebuli maqsimaluri 
'
6λ =9. 

'
7λ = t(6,7)+ '

6λ =3+9=12; 

'
8λ = t(6,8)+ '

6λ =10+9=19; 

'
9λ = t(8,9)+ '

8λ =5+19=24; 

'
10λ = t(8,10)+ '

8λ =10+19=29; 

'
11λ = t(10,11)+ '

10λ =5+29=34; 

'
12λ = t(10,12)+ '

10λ =11+29=40; 

'
13λ = t(3,13)+ '

3λ =4+6=10; 

. . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . 
'
41λ = t(40,41)+ '

40λ =10+139=149. 

aseTive wesiT gamoiTvleba 
'
jµ , mxolod angariSs 

viwyebT marjvnidan marcxniv, e.i. 
'
41µ -dan. 

'
41µ =0, vinaidan 

41-e striqonSi ara gvaqvs araviTari ricxvi. me-40 

striqonSi gvaqvs erTi ricxvi 10, e.i. t(40,41)=10. 
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'
40µ = t(40,41)+ '

41µ =10+0=10. analogiurad gamoiTvleba 
'
39µ . 

'
39µ = t(39,40)+ '

40µ =72+10=82. 

. . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . 

32-e striqonSi gvaqvs t(32,40)=0 da t(32,41)=0. 
maSasadame, 

'
32µ -sac eqneba ori mniSvneloba 

'
32µ = t(32,40)+ '

40µ =0+10=10 da 
'
32µ = t(32,41)+ '

41µ =0+0=0. 

vRebulobT maqsimalur sidides, e.i. 
'
32µ =10. 

'
12µ -saTvis gvaqvs Svidi mniSvnelobani: 

'
12µ = t(12,16)+ '

16µ =11+98=109; 

'
12µ = t(12,18)+ '

18µ =14+46=60; 

'
12µ = t(12,24)+ '

24µ =9+18=27; 

'
12µ = t(12,25)+ '

25µ =12+17=29; 

'
12µ = t(12,31)+ '

31µ =70+10=80; 

'
12µ = t(12,32)+ '

32µ =46+10=56; 

'
12µ = t(12,34)+ '

34µ =3+12=15. 

virCevT udidess, e.i. 
'
12µ =109. 

max '
jλ -

'
jµ  striqons vavsebT 

'
41λ =149-dan 

'
jµ  striqo-

nis mniSvnelobebis gamoklebiT marcxnidan marjvniv. 

magaliTad, 
'
41λ -

'
1µ =149-149=0 da vwerT mas max '

jλ -
'
jµ  striqonis 

pirvel svetSi. analogiurad 
'
41λ -

'
2µ =149-146=3 vwerT imave 

striqonis meore svetSi da a.S. 
'
41λ -

'
41µ =149-0=149  vwerT 

max '
jλ -

'
jµ  striqonis 41-e svetSi. 

kritikuli gza gadis im xdomilobebze, romelTa-

Tvisac  

                     
'
jλ = max '

jλ -
'
jµ .                (6.25) 

ganxiluli magaliTisaTvis es xdomilobebi Casmu-

lia kvadratebSi. kritikuli gza gadis Semdeg samuSa-
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oebze: (1,2), (2,3), (3,4), (4,5), (5,6), (6,8), (8,10), (10,12), (12,16), 

(16,17), (17,36), (36,39), (39,40), (40,41). 

aRvniSnavT, rom qseluri grafikis angariSi matricis 

wesiT (qselis cifrobrivi warmodgeniT) gansakuTrebiT 

mosaxerxebelia qselebis gasaanalizeblad eleqtronul-

gamoTvliTi manqanebiT. amasTan matriculi forma qselis 

warmodgenisa gamoiyeneba sxvadasxva variantis saxiT. 
 

8. qseluri grafikebis gaangariSeba eleqtronul-

gamoTvliT manqanebze  
samuSaoTa didi raodenobis dros qseluri grafi-

kis xeliT gaangariSeba Sromisa da drois did danaxar-

jebTan aris dakavSirebuli, ris gamoc mSeneblobis op-

eratiuli marTvis efeqturoba mniSvnelovnad mcirdeba 

(praqtikulad nulamde dadis). amitom, rogorc zemoT 

iyo aRniSnuli, rodesac xdomilobaTa raodenoba 300-s 

aRemateba, saWiroa qseluri grafikis angariSi 

eleqtronul-gamoTvliT manqanaze Catardes. 

egm-is qseluri grafikis angariSi iyofa sam stadiad: 

1.  saangariSo algoriTmis Sedgena; 

2.  gamoTvliTi centrisaTvis sawyisi monacemebis 

gadacema; 

3.  manqanaze angariSi. 
SevniSnavT, rom egm-ze qseluri grafikis damuSave-

bis gaadvilebis mizniT  saWiroa xdomilobebis numera-

cia Sesruldes ji p  pirobis gaTvaliswinebiT. am mizniT 

gamoiyeneba rkalebis gadaSlis meTodi. igi iZleva qselis 

xdomilobebis rangis mixedviT ganlagebis saSualebas. 

rkalebis gadaSlis meTodi mdgomareobs SemdegSi: 

Tavdapirvelad veZebT xdomilobas, romelsac ar gaaC-

nia arc erTi Semavali rkali. am xdomilobas vaniWebT 

pirvel rangs (n1=1). Semdeg grafikze gadaiSleba yvela 

rkali gamomavali pirveli rangis xdomilobidan, ris 

Sedegadac erTi an ramdenime xdomiloba SeiZleba aR-

moCndes Semavali rkalebis gareSe. maT eniWebaT meore 

rangi. meore rangis yvela xdomiloba pirveli rangis 

xdomilobasTan dakavSirebuli iqneba araumetes erTi 

rkalis saSualebiT. meore rangis xdomilobebidan ga-

momavali rkalebis gadaSlis Sedegad kvlav miviRebT 

xdomilobebis garkveul raodenobas Semavali rkalebis 
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gareSe. maT ewodebaT mesame rangis xdomilobebi. dama-

xasiaTebelia, rom mesame rangis yvela xdomiloba da-

kavSirebulia pirveli rangis xdomilobasTan araumetes 

ori rkalis saSualebiT. 

saerTod, xdomilobas eniWeba m rangi, Tu rkalebis 

maqsimaluri ricxvi, romlebiTac igi ukavSirdeba pirve-

li rangis xdomilobas, ar aRemateba m-s. 

yvela xdomilobis ganawilebis Semdeg rangebis mi-

xedviT, xdomilobebis numeracia warmoebs Semdegnairad: 

pirveli rangis erTaderTi xdomiloba Rebulobs nomer 

1-s. meore rangis xdomilobebi nebismieri rigiT Rebu-

loben nomrebs 2,3... .n2 (n2 aris meore rangis xdomi-

lobebis ricxvi), mesame rangis xdomilobebi Rebuloben 

nomrebs n2+1, n2+2,..., n2+ n3 (n3 mesame rangis xdomilobebis 

ricxvi) da a.S. 

rkalebis gadaSlis meTodiT xdomilobebis numera-

cia nax. 6.5 naCvenebi sawyisi qseluri grafikisaTvis 

mocemulia 6.10 naxazze. xdomilobis gareT ricxvi See-

sabameba xdomilobis rangs, xolo xdomilobis aR-

niSvnis SigniT – xdomilobis nomers. magaliTad, me-17 

rangis xdomilobebis nomrebia: 35, 36, 37, 38. me-13 rang-

isa – 18, 19, 20, 21, 22, 23. 

a) qseluri dagegmvisa da marTvis sistemebis maTema-
tikuri uzrunvelyofis zogadi daxasiaTeba  

qseluri dagegmvisa da marTvis sistemebis maTemati-

kuri uzrunvelyofa gulisxmobs mocemuli amocanis ga-

dawyvetisaTvis operaciaTa saWiro sistemis gansazRvru-

li rigiT Sesrulebis zust Camoweras, ris Sedegadac 

ganisazRvreba operaciebs Soris funqcionaluri kavSi-

rebi, maTi Sesrulebis perioduloba, gamoTvliT cen-

trSi Semavali operatiuli informaciis miwodebis uad-

resi kalendaruli vada da gamomavali informaciis ga-

cemis ugvianesi dro. garda amisa, mzaddeba monacemebi 

sainformacio masivebis programebisa da moculobebis 

Sesaxeb. am stadiaze aigeba gamoTvliT centrSi amoca-

nis gadawyvetis Tanmimdevroba. amrigad, sxvadasxva mode-

lisaTvis muSavdeba qseluri dagegmvisa da marTvis amo-

canebis gadawyvetis e.w. ZiriTadi da damxmare algo-

riTmebi informaciis gardasaqmnelad da dokumentebis 
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formirebisaTvis. maSasadame, eleqtronul-gamoTvliTi 

manqanebis gamoyenebisas maTematikuri uzrunvelyofa 

gulisxmobs algoriTmebisa da programebis kompleqsis 

Sedgenas. 

qseluri dagegmvisa da marTvis (qdm) sistemebis ma-

Tematikuri uzrunvelyofis algoriTmebi SeiZleba dai-

yos Semdeg jgufebad: 

I. qselis analizisa da gardaqmnis; 

II. drois maxasiaTeblebis saangariSo; 

III. resursebis ganawilebis amocanebis gadawyvetis; 

IV. samuSaoTa kompleqsis Sesrulebis statistikuri 

modelirebis; 

V.  gamomavali dokumentebis formirebis; 

VI.  gamoTvliTi procesis organizaciis; 

VII. specialuri amocanebis gadawyvetisa. 

CamoTvlili algoriTmebidan I da II jgufis algo-

riTmebia SedarebiT ukeT damuSavebuli da isini Sead-

genen, Cveulebriv, qdm-is nebismieri sistemis maTemati-

kuri uzrunvelyofis Semadgenel nawils. amasTan I da II 

jgufis algoriTmebi SeiZleba aigos erTmaneTisagan 

damoukideblad, Tumca praqtikulad, sadac es SesaZle-

belia, mizanSewonilia maTi SeTavseba, ufro efeqturi 

kompleqsuri algoriTmis Sedgenis mizniT, eleqtro-

nul-gamoTvliT manqanaze angariSis naklebi xangrZli-

vobiTa da egm-is maxsovrobis naklebi moculobiT. 

qselis analizisa da gardaqmnis, drois maxasiaTeb-

lebis saangariSo algoriTmebis saSualebiT SeiZleba 

aRmovaCinoT Secdomebi qselSi (pirveli da meore 

gvareobis Cixebi*, Caketili gzebi – ciklebi), gamovyoT 

qveqselebi (kompleqsis qselidan gamovyoT garkveuli 

qveqseli gansazRvruli mocemuli “sawyisi” da “sabo-

loo” xdomilobebiT), gardavqmnaT qseli SeuRlebul 

                            
* pirveli gvareobis Cixis SemTxvevaSi qselSi gvxvdeba wveroebi, rom-

lebic ar warmoadgens sawyis xdomilobebs da ar gaaCnia Semavali 

rkualebi. meore gvareobis Cixis SemTxvevaSi, qsels aqvs wveroebi, rom-

lebic ar aris saboloo (miznobrivi) xdomilobebi da ar gaaCnia gamo-

mavali rkalebi. 
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qselad*, movaxdinoT xdomilobebis numeracia, gamov-

TvaloT samuSaoTa Sesrulebis uadresi da ugvianesi 

vadebi, ganvsazRvroT kritikuli gzis xangrZlivoba. 

saWiroa aRiniSnos, rom I da II jgufis algoriTmebs 

safuZvlad udevT fordis unificirebuli algoriTmi, 

rogorc yvelaze gamosadegi eleqtronul-gamoTvliTi 

manqanebis gamoyenebisas. 

resursebis ganawilebis amocanebis gadasawyvetad 

gamoyenebul algoriTms safuZvlad udevs kelis meTo-

di. optimaluri qseluri dagegmvis amocana dakavSirebu-

lia calkeuli saxis resursebze moTxovnilebis aR-

ricxvasa da resursebis ganawilebasTan. 

resursebis ganawilebis amocanis gadawyveta SesaZ-

lebelia evristuli meTodebis saSualebiT. unda aRi-

niSnos, rom evristuli meTodebi ar uzrunvelyofs 

miRebuli kriteriumis mixedviT optimumis miRwevas. 

 

a) teqnikuri saSualebebis saxeebi da maTi klasifikacia. 

eleqtronul-gamoTvliT manqanaze gadasawyveti amo-

canis gaanalizebisa da saWiro gamoTvlebis meTodis 

SerCevis Semdeg, muSavdeba amocanis gadawyvetis algo-

riTmi, romelic gadayvanil unda iqnes gamoTvliTi man-

qanis enaze. manqanas SeuZlia garkveuli TanmimdevrobiT 

aRiqvas impulsebi, e.w. komandebi. TiToeuli tipis man-

qanas SeuZlia reagireba moaxdinos ZiriTadi komandebis 

Sesabamis jgufze.  maSasadame, amocana mdgomareobs 

sawyis monacemebze (cnobebi Semadgenel samuSaoTa Ses-

axeb – winamdebare da momdevno xdomilobebis nomrebi, 

xangrZlivoba dReebSi, kvirebSi da sxva) Sesas-

rulebeli yvela operaciis dawvrilebiTi da sruli 

aRweris SedgenaSi saboloo Sedegis misaRebad, imis 

gaTvaliswinebiT, rom manqanas ZaluZs Seasrulos 

mxolod martivi ariTmetikuli operaciebi da Sedare-

bebi, xolo Semdeg Caweros es operaciebi elementaruli 

                            
* sxvadasxva tipis (“samuSaoebi-wveroebi” da “samuSaoebi-rkalebi”) ek-

vivalentur qselebs ewodeba SeuRlebulebi. qselebi ekvivalenturia, Tu 

isini gamosaxaven erTi da imave samuSaoTa kompleqsebs, maT Soris uSu-

alo Tanmimdevrobis erTi da imave TanafardobiT. 
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komandebis sistemebis saxiT. am mizniT qseluri dagegm-

visa da marTvis sistemebis teqnikuri saSualebebi SeiZ-

leba daiyos xuT klasad: 

1. teqnikur matarebelze informaciis datanis sa-

Sualebebi; 

2. egm-Si informaciis Seyvanis saSualebebi; 

3. informaciis gadacemis saSualebebi; 

4. informaciis damuSavebis saSualebebi; 

5. damxmare saSualebebi. 

aRvniSnavT, rom teqnikuri saSualebebis SerCevis ma-

Tematikuri gadawyveta warmoadgens metad rTul opti-

mizaciur amocanas. amitom teqnikuri saSualebebis 

SesarCevad ZiriTadad gamoiyeneba miaxloebiTi sainJin-

ro meTodebi. 
 

g) qdm-is sistemebSi informaciis manqanuri damuSaveba. 

qseluri grafikis manqanaze gaangariSebis gacnobis miz-

niT, ganvixiloT egm-is gamartivebuli blok-sqema (nax. 6.11). 

egm-is ZiriTadi mowyobilobebia: manqanis mexsiereba, 

ariTmetikuli mowyobiloba, marTvis mowyobiloba, Sey-

vanisa da gamoyvanis mowyobiloba. 

manqanis mexsiereba gankuTvnilia sawyisi informa-

ciis Sualedi sidideebis, amoxsnebis Sedegebis misaRe-

bad, Sesanaxad da gasacemad. mexsierebis mowyobilobaSi 

inaxeba agreTve amocanis gadawyvetis programa, rome-

lic gansazRvravs manqanis muSaobis Tanmimdevrobas. 

ansxvaveben ori saxis mexsierebas: operatiul da 

gare mexsierebas (damagrovebels). 

ariTmetikuli mowyobilobis daniSnulebaa gamoTv-

lebis Sesruleba. ZiriTadi operaciebis ricxvs mie-

kuTvneba ariTmetikis oTxi moqmedeba da rigi logikuri 

operaciebi. 

marTvis mowyobiloba gankuTvnilia gamoTvliTi 

procesis samarTavad. TiToeul operacias manqana asru-

lebs garkveuli komandis mixedviT. komanda aris mmarT-

veli signalebis kombinacia, romelic aiZulebs manqanas, 

Seasrulos garkveuli operacia. gansazRvruli rigiT 

ganlagebuli komandebi qmnis programas. 
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nax. 6.11. eleqtronul-gamoTvliTi manqanis gamartivebuli 

blok-sqema 
 

Seyvanisa da gamoyvanis mowyobilobis daniSnulebaa 

Sesabamisad sawyisi informaciisa da amocanis gadaw-

yvetis programis manqanaSi Seyvana da miRebuli Sede-

gebis gamoyvana. 

manqanaSi sawyisi monacemebisa da gadawyvetis prog-

ramis Sesayvanad adgenen Seyvanis specialur programas, 

romelic daitaneba perfoqartaze (an perfolentze) da 

Seiyvaneba manqanis mexsierebaSi. amis Semdeg marTvis pul-

tidan “manqanis gaSvebis” Rilakze xelis daWeriT manqana 

iwyebs moqmedebas. ZiriTadi programis Seyvanas manqana 

axorcielebs avtomaturad komandebis safuZvelze. 



 252 

Sedegebis gamoyvana manqanidan xorcieldeba (manqanis 

konstruqciis gaTvaliswinebiT) perfoqartis, perfolen-

tis an uSualod beWdvis mowyobilobis meSveobiT. 

grafikis gaangariSebis Sedegad manqana gansazR-

vravs kritikuli gzis sigrZes, samuSaoebis uadresi da-

wyebisa da ugvianesi damTavrebis vadebs, drois marags 

yvela samuSaosaTvis da saTanado kalendarul TariRebs. 

qseluri grafikis egm-is angariSis Sedegebis damu-

Saveba da maTi gacema mSeneblobis operatiuli marTvi-

saTvis rekomendebulia warmoebdes zemoTganxiluli 

qseluri grafikis angariSis cxriluri formiT, kalen-

daruli TariRebis “mibmiT”. 

unda aRiniSnos, rom egm-s ar SeuZlia gamoaaSka-

ravos Seusabamobani samuSaoTa teqnologiur Tanmimdev-

robaSi, Secdomebi samuSaoTa xangrZlivobis gansa-

zRvrasa da sxv. Secdomebi SeiZleba gamomJRavndes mxo-

lod qseluri grafikis analizis Sedegad, rogorc an-

gariSamde, ise angariSis Semdeg, TviT damproeqteblis 

mier. 

egm-dan gamomavali informaciisa da angariSis xa-

risxi ar SeiZleba meti iyos egm-Si Seyvanili monace-

mebis xarisxze. dReisaTvis Seqmnilia mTeli rigi pro-

gramebisa qseluri grafikebis angariSisaTvis egm-ze. 
 

d) qseluri grafikis parametrebis angariSi mikro 

egm “iskra 226” 

amocanis formalizacia 

qseluri grafikis parametrebis gaangariSebis amo-

canis ekonomikur-maTematikur models aqvs Semdegi saxe: 

ad.daw.

jiT −  = }{






−−

damT.ad. 

ihih
Tmax

,0
 , 

jijiji TTT −−− += ad.daw.ad.damT.
; 

}{ ad.damT.

kr jiji
TT −−

= max  , j - bolo xdomiloba; 

 

Tu i aris sawyisi xdomiloba, i=H 

(sawyisi xdomilobis nomers); 

winaaRmdeg SemTxvevaSi, e.i.Tu Hi ≠ ; 
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}{







=

−−
−

gv.daw.

kr.

gv.damT.

kjkj
ji T

T
T min

,
 , 

gv.daw.

jiT − =
gv.damT.

jiT − - jiT − ; 

;ad.dawy.gv.dawy.ad.damT.gv.damT.

jijijijiji TTTTR −−−−− −=−=  







−

−
=

−−

−
−

;

;
ad.damT.ad.dawy.

ad.damT.

kr

jikj

ji
ji

TT

TT
r  

sadac 
ad.daw.

jiT − , 
ad.damT.

jiT − , 
gv.daw.

jiT − , 
gv.damT.

jiT − – Sesabamisad uad-

resi da ugvianesi dawyebisa da damTavrebis vadebia mo-

cemuli (i-j) samuSaosi, i=1,2,...,m-1; j=2,3,...,m; 
Ri-j, ri-j – Sesabamisad drois mTliani da Tavisufali 

maragia (i-j) samuSaosi; 
Ti-j – (i-j) samuSaos Sesrulebis xangrZlivoba; 

Tkr – kritikuli gzis sigrZe; 

i,j,h,k – xdomilobis nomeri; 

h-i – mocemuli samuSaos uSualod winamdebare 

samuSao; 

j-k – mocemuli samuSaos uSualod momdevno samuSao. 

parametrebis angariSis rigisobis sqema SeiZleba 

warmovadginoT Semdegi saxiT: 

}{















∀

→



















=→=
=→−=

→∀

→→



















=→=
−=→=

→∀

−

−

−−−−−−−

ji

ji

jijijijijijiji

R

r
jmj

Himi

TT

T
mjj
miHi

TT

2
1

2
1

gv.daw.gv.damT.

kr

ad.damT.ad.dawy.

.     

sawyisi monacemebi qseluri grafikis parametrebis saan-

gariSod warmodgenilia 6.6 cxrilSi. 
 

amocanis algoriTmizacia 

vinaidan algoriTmi warmoadgens miTiTebebis kre-

buls, romelic calsaxad gansazRvravs operaciebis Si-

naarssa da Sesrulebis Tanmimdevrobas  gansazRvruli 

amocanis amoxsnisaTvis, saWiroa CamovayaliboT zusti 

Tu j bolo xdomiloba; 

j=m (bolo xdomilobis nomers); 

winaaRmdeg SemTxvevaSi,e.i. Tu j ≠ m ; 

Tu j bolo xdomiloba, j=m;  

winaaRmdeg SemTxvevaSi,e.i. Tu j ≠ m , 
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erTniSna moqmedebebis Tanmimdevroba, romelic unda 

Seasrulos eleqtronul-gamoTvliTma manqanam. 
 

I. algoriTmis sityvieri aRwera:  

1. samuSaoebis mowesrigebuli masividan Caweris ri-

gis mixedviT pirveli ganuxilveli (i-j) samuSaos SerCeva; 
2. Semowmeba: gamodis Tu ara mocemuli samuSao sawy-

isi xdomilobidan? Tu “ki”, ganxorcieldes gadasvla 

bijisaken 3, winaaRmdeg SemTxvevaSi – biji 4-ken. 

3. (i-j) samuSaos uadresi dawyebis vadis angariSi: 
ad.daw.

jiT − =0, 

gadasvla bijisaken 7. 

4. ukve ganxiluli samuSaoebidan im samuSaoTa Ser-

Ceva, romlebic Sedis (i-j) samuSaoSi. 
5. me-4 bijze miRebuli samuSaoebis siidan maqsimaluri 

uadresi damTavrebis vadis mqone samuSaos SerCeva: 

}{ ad.damT.ad.damT.

ihihih
TT −−−

= max**
. 

6. (i-j) samuSaos uadresi dawyebis vadis angariSi: 
ad.daw.

jiT − = ad.damT.
** ihT

−
. 

7. (i-j) samuSaos uadresi damTavrebis vadis angariSi 

              
ad.damT.

jiT − = ad.daw.

jiT − + jiT − . 

8. Semowmeba: grafis yvela samuSao aris Tu ara gan-

xiluli? Tu “ki”, gadasvla me-9 bijisaken, winaaRmdeg 

SemTxvevaSi – 1 bijisaken. 

9. samuSaoTa SerCeva, romlebic Sedis bolo xdomi-

lobaSi, da kritikuli gzis sigrZis angariSi: 

}{ ad.damT.

kr jiji
TT −−

= max  , j - bolo xdomiloba. 

10. samuSaoTa mowesrigebuli masividan Caweris rigis 

gaTvaliswinebiT ukanaskneli (i-j) samuSaos SerCeva, rom-
lisTvisac ar Sesrulebula ugvianesi dawyebisa da 

damTavrebis vadebis angariSi. 

11. Semowmeba: Sedis Tu ara mocemuli samuSao bolo 

xdomilobaSi? Tu “ki”, gadasvla me-12 bijisaken, wi-

naaRmdeg SemTxvevaSi – me-13 bijisaken. 

12. (i-j) samuSaos ugvianesi damTavrebis vadisa da 

drois Tavisufali maragis angariSi: 
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gv.damT.

jiT − =Tkr; 

ri-j= Tkr-
ad.damT.

jiT −  

gadasvla me-16 bijisaken. 

13. ganxiluli samuSaoebidan, e.i. romelTaTvisac uk-

ve naangariSevia ugvianesi parametrebi, im samuSaoTa 

SerCeva, romlebic gamodis (i-j) samuSaodan. 
14. me-13 bijze gamoyofili samuSaoebidan ugvianesi 

dawyebis vadis minimaluri mniSvnelobis mqone samuSaos 

SerCeva: 
gv.daw.

** kjT
−

= }{ gv.daw.

kjkj
T −−

min . 

15. (i-j) samuSaos ugvianesi damTavrebis vadisa da 

Tavisufali maragis angariSi: 
gv.damT.

jiT − = gv.daw.
** kjT −
; 

ri-j= ad.daw.
** kjT

−
-

ad.damT.

jiT − ; 

16. (i-j) samuSaos ugvianesi dawyebis vadisa da drois 
mTliani maragis angariSi: 

gv.daw.

jiT − =
gv.damT.

jiT − - Ti-j; 

Ri-j= gv.damT.

jiT − -
ad.damT.

jiT − . 

17. Semowmeba: qseluri grafikis yvela samuSaosaTvis 

aris gaangariSebuli ugvianesi parametrebi Tu ara? Tu 

“ki”, ganxorcieldeba algoriTmidan gamosvla, winaaRm-

deg SemTxvevaSi – me-10 bijisaken. 

18. gamotanil iqnes dasabeWdad samuSaoebis uadresi 

da ugvianesi dawyeba-damTavrebis vadebi, drois mTliani 

da Tavisufali maragi, kritikuli gzis sigrZe, kritiku-

li gzis samuSaoebi. 

II. algoriTmis grafikuli forma. mocemuli amoca-

nis algoriTmis grafikuli gamosaxuleba naCvenebia 

(6.12 naxazze) pirobiTi grafikuli aRniSvnebi, romlebic 

gamoiyeneba algoriTmebis Sesadgenad, iwodeba simbo-

loebad. simboloebis forma da zomebi, agreTve sqemebis 

Sesrulebis wesebi ganisazRvreba ГОСТ-ebiT [71,72]. 

blokebs Soris arsebuli xazebi miuTiTeben blokebis 

Sesrulebis Tanmimdevrobas. 
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II. programis Sedgena. programa aris algoriTmis 

Cawera amocanis amosaxsnelad eleqtronul-gamoTvliT 

manqanaze. Cvens SemTxvevaSi algoriTmi Cawerilia algo-
riTmul enaze “Бэйсик”. igi warmoadgens maRali donis 

algoriTmul enas. gamoirCeva simartiviT da aTvisebis 

siadviliT. “Бэйсик” wamyvani sadialoge enaa. misi saSua-

lebiT SeiZleba amoixsnas mravali saxis amocana. dawv-

rilebiT algoriTmuli enis “Бэйсик”-is gamoyenebis Se-
saxeb qselur dagegmvaSi ixileT Sroma [64]. 

algoriTmis sqemis TiToeuli blokis SecvliT 

“Бэйсик”-is enis ZiriTadad erTi Sesabamisi operatoriT 

Caiwereba programa. 

mocemuli amocanis programas aqvs saxe: 

1Ø PRINT  HEX (Ø3Ø7) 
2Ø DIM I(65), J(65), D(65), H1(65), K1(65), H2(65), K2(65), 
R1(65), R2(65), A¤75:INIT (“-”) A¤ 
3Ø INPUT “ВВЕДИТЕ КОЛИЧЕСТВО РАБОТ (1<A<65) СЕТЕВОГО 
ГРАФИКА –A=”,A 
4Ø PRINT “ВВЕДИТЕ:” 
5Ø PRINT “ШИФР РАБОТЫ (I<J)”,”ДЛИТЕЛЬНОСТЬ РАБОТЫ” 
6Ø PRINT          “I-J”,”   T(I-J)” 
7Ø M%=6 
8Ø FOR S=1 TO A 
9Ø INPUT I(S): PRINT AT (M%,1):PRINT “ “: PRINT AT (M%,5): 
PRINT “-”; :INPUT J(S):PRINT AT (M%,7):PRINT “ ”: 
PRINT AT (M%,2Ø): INPUT D(S): PRINT AT(M%,2Ø): 
PRINT “  ” 
1ØØ IF M%=23 THEN 11Ø:M%=M%+1 
11Ø NEXT S 
12Ø REM СОРТИРОВКА РАБОТ СЕТЕВОГО ГРАФИКА 
13Ø FOR S=1 TO A-1 
14Ø FOR N=S+1 TO A 
15Ø IF I(S)>I(N) THEN 18Ø 
16Ø IF I(S)<I(N) THEN 21Ø 
17Ø IF J(S)<=J(N) THEN 21Ø 
18Ø R1=I(N):R2=J(N):R3=D(N) 
19Ø I(N)=I(S):J(N)=J(S):D(N)=D(S) 
2ØØ I(S)=R1:J(S)=R2:D(S)=R3 
21Ø NEXT  N 
22Ø NEXT  S 
23Ø STOP “ВКЛЮЧИТЕ АЦПУ И НАЖМИТЕ КЛАВИШУ CONTINUE” 
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24Ø SELECT PRINT Ø C 
25Ø FOR S=1 TO A 
26Ø IF I(S)=1 THEN 33Ø 
27Ø FOR C=1 TO A 
28Ø IF J(C)<>I(S) THEN 31Ø 
29Ø IF H1(S)>=K1<C) THEN 31Ø 
3ØØ H1(S)=K1(C) 
31Ø NEXT C 
32Ø GOTO 34Ø 
33Ø H1(S)= Ø 
34Ø K1(S)=H1(S)+D(S) 
35Ø IF T>=K1(S) THEN 37Ø 
36Ø T=K1(S) 
37Ø NEXT S 
38Ø FOR S=A TO 1 STEP -1 
39Ø IF J(S)=J(A) THEN 47Ø 
4ØØ K2(S)=1ØØØØØØ 
41Ø FOR C=1 TO A 
42Ø IF I(C)<>J(S) THEN 45Ø 
43Ø IF K2(S)<=H2(C) THEN 45Ø 
44Ø K2(S)=H2(C); R2(S)=H1(C)-K1(S) 
45Ø NEXT  C 
46Ø GOTO 48Ø  
47Ø K2(S)=T:R2(S)=T-K1(S) 
48Ø H2(S)=K2(S)-D(S) 
49Ø R1(S)=H2(S)-H1(S) 
5ØØ NEXT S 
51Ø PRINT “РЕЗУЛЬТАТЫ РАСЧЕТА ПАРАМЕТРОВ СЕТЕВОГО 
ГРАФИКА” 
52Ø PRINT 
53Ø PRINT A ¤ 
54Ø PRINT “ШИФР ДЛИТЕЛЬ - РАННЕЕ       ПОЗДНЕЕ ПОЛНЫЙ 
СВОБОДНЫЙ” 
55Ø PRINT “РАБОТЫ НОСТЬ НАЧАЛО ОКОНЧАНИЕ НАЧАЛО 
ОКОНЧАНИЕ РЕЗЕРВ  РЕЗЕРВ” 
56Ø PRINT A ¤ 
57Ø FOR S=1 TO A 
58Ø PRINTUSING “# # #*”, I(S); 
59Ø PRINT “-”; 
6ØØ PRINTUSING “# #”, J(S); 
                            
* # nomris niSani 
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61Ø PRINTUSING 62Ø, D(S); H1(S); K1(S);H2(S); K2(S); R1(S); R2(S) 
62Ø % # # # # # # # # # 
63Ø NEXT S 
64Ø PRINT A ¤ 
65Ø PRINT  
66Ø PRINT “РАБОТЫ  КРИТИЧЕСКОГО  ПУТИ:” 
67Ø B= Ø 
68Ø FOR S=1 TO A 
69Ø IF R1(S)<> Ø THEN 74Ø 
7ØØ PRINT I(S), “-”; J(S);”,”; 
71Ø B=B+1 
72Ø IF B<5 THEN 74Ø 
73Ø B= Ø:PRINT 
74Ø NEXT S 
75Ø SELECT PRINT Ø5 
76Ø END 

 
$7. qseluri grafikis Sefaseba (analizi) 

ganxiluli magaliTis SemTxvevaSi, qseluri grafi-
kis sawyisi variantis angariSiT gansazRvruli kritiku-
li gzis xangrZlivoba Seadgens 162 dRes. amocanis pi-

robis Tanaxmad, mSeneblobis sadireqtivo vada 150 dRis 

tolia.  maSasadame, Tkrf Tdireqt. da qseluri grafiki 

saWiroebs optimizacias drois mixedviT. 

qselis drois mixedviT koreqtirebis (optimizaciis) 

dros saWiroa Semcirdes ara marto kritikuli samu-

Saoebis xangrZlivoba, aramed qvekritikuli samuSao-

ebisac, vinaidan kritikuli samuSaoebis vadebis mniSvne-

lovnad Semcirebisas qvekritikuli samuSaoebi SeiZleba 

gaxdes kritikuli. amitom qvekritikuli samuSaoebidan 

resursebis moxsna ar SeiZleba, sanam ar dazustdeba 

qvekritikuli gzebis daZabuloba. 

gzis daZabuloba xasiaTdeba gzaze mdebare samuSaoTa 

Sesrulebis vadebiT da ganisazRvreba daZabulobis koefi-

cientiT an Senelebis tempiT, romelic daZabulobis koe-

ficientis Sebrunebul sidides warmoadgens. daZabulobis 

koeficienti ganisazRvreba formuliT  

               

∑
∑

−
−

=
)(

)(
lTT

lTt
k l

krkr

kr

daZ
,               (6.26) 
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sadac kdaZ. aris mocemuli gzis daZabulobis koefi-

cienti; 

tl – mocemuli gzis xangrZlivoba; 

Tkr(l) – kritikuli gzis monakveTis xangrZlivoba 

mocemul gzaze; 

Tkr – kritikuli gzis xangrZlivoba. 

amrigad, daZabulobis koeficientis sidide tolia 

Sefardebisa, romlis mricxveli warmoadgens mocemuli 

gzis xangrZlivobas, Semcirebuls am gzaze mdebare kri-

tikul samuSaoTa xangrZlivobis jamiT, xolo mniSvne-

li – kritikuli gzis xangrZlivobas, Semcirebuls mo-

cemul gzaze mdebare kritikul samuSaoTa xangrZlivo-

bis jamiT. 

rac metia am koeficientis sidide, miT metad aris 

daZabuli es gza, xolo rac ufro mcirea daZabulobis 

koeficienti, miT meti maragi gaaCnia am gzas qselSi. 

daZabuli gzebis drois maragi gansazRvravs resursebs, 

romlebic SeiZleba gamoyenebuli iyos kritikuli gzis 

Sesamcireblad. cxadia, resursebis moxsna SeiZleba 

mxolod qselis naklebad daZabuli gzebidan. 

Senelebis tempi warmoadgens daZabulobis koefi-

cientis Sebrunebul sidides 

                     

daZk
z 1= .                  (6.27) 

rac naklebia Senelebis tempis sidide, miT ufro daZa-

bulia mocemuli gza. 

ganvsazRvroT daZabulobis koeficientis sidide 

Semdegi gzebisaTvis (nax. 6.13). 

I gza 1, 2, 3, 13, 14, 15, 16, 18, 19, 20, 33, 41; 

II gza 1, 2, 3, 4, 6, 7, 8, 9, 10, 11, 12, 16, 35, 38, 40, 41; 

III gza 1, 2, 3, 4, 6, 7, 8, 9, 10, 11, 12, 25, 26, 27, 30, 41. 
 

I gzis SemTxvevaSi 

tl = 3+3+4+16+10+0+0+14+2+7+0 = 59 dRe; 

∑ Tkr(l) = 3+3 = 6 dRe; 
Tkr = 149 dRe; 

37,0
143
53

6149
659 ==

−
−=daZk ,  7,2

37,0
1 ==z . 
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II gzis SemTxvevaSi 

tl= 3+3+0+2+3+0+5+0+5+0+11+3+2+0+10=47 dRe; 
∑ Tkr(l) = 3+3+0+11+10=27 dRe; 
Tkr= 149 dRe 

164,0
122
20

27149
2747 ==

−
−=daZk ;   1,6

164,0
1 ==z . 

 

 

III gzis SemTxvevaSi 

tl=3+3+0+2+3+0+5+0+5+0+12+0+15+2+0=50 dRe; 
∑ Tkr(l)=3+3+0=6 dRe; 
Tkr=149 dRe; 

307,0
143
44

6149
650 ==

−
−=daZk ;   25,3

307,0
1 ==z . 

amrigad, ganxiluli gzebidan metad aris daZabuli 

OI gza, Semdeg III da bolos II gza. amitom, resursebis 

moxsna SeiZleba II an III gzidan. 

 

$8. qseluri grafikis optimizacia 

1. optimizaciis cneba da misi saxeobebi 
qseluri grafikis optimizacia gulisxmobs sawyisi 

qseluri grafikis koreqtirebas droisa da resursebis 

(Sromis, materialur-teqnikuri, finansuri da sxv.) 

mixedviT. 

Tavdapirvelad qselis koreqtireba xdeba drois 

mixedviT. mocemuli vadis miRwevis Semdeg sruldeba 

resursebis ganawilebis koreqtireba. koreqtirebis Tan-

mimdevroba resursebis calkeuli saxeebis mixedviT 

dgindeba mocemul konkretul pirobebSi TiToeuli 

maTganis mniSvnelobis mixedviT. 

yoveli optimizaciis Semdeg sruldeba qselis sa-

mowmebeli angariSi; ganisazRvreba kritikuli gza (qse-

lur grafiks SeiZleba gaaCndes kritikuli gzebis ne-

bismieri raodenoba), kritikuli samuSaoebis raodenoba 

da drois maragi. 
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2. optimizacia drois mixedviT 

sawyisi qseluri grafikis kritikuli gzis xangr-

Zlivoba SeiZleba aRmoCndes mSeneblobis sadireqtivo 

xangrZlivobaze meti an naklebi. rodesac Tkrf Tdireqt 

warmoiSoba uaryofiTi maragi da qseli saWiroebs ko-

reqtirebas. Tu kritikuli gzis sigrZe ar aRemateba 

mocemul vadas, maSin qseluri grafiki warmoadgens 

samuSaoTa msvlelobis operatiuli marTvisa da kont-

rolis dokuments, xolo roca kritikuli gzis xangr-

Zlivoba mniSvnelovnad mcirea sadireqtivo xangrZlio-

baze, e.i. TkrppTdireqt., maSin misi optimizacia drois 

mixedviT aseve saWiroa (igulisxmeba, rom am SemTxvevaSi 

naadrevi mSenebloba ar aris gamowveuli warmoebis 

gaSvebis sqemis saWiroebiT). optimizacia drois mixed-

viT iTvaliswinebs im samuSaoTa daCqarebas, romelTa-

ganac Sedgeba kritikuli gza. aucilebelia, agreTve, 

yvela gzis xangrZlivobis Semcireba, romelic mSeneb-

lobis mocemul vadas aRemateba. 

cnobilia qseluri grafikis drois mixedviT opti-

mizaciis ramdenime meTodi. 

erT-erT ZiriTad meTods warmoadgens samuSaoTa 

kompleqsis Sesruleba SesaZlo minimalur droSi. am 

SemTxvevaSi warmoebs resursebis gadanawileba arakri-

tikuli samuSaoebidan kritikulze da Sesabamisad kri-

tikuli gzis xangrZliobis Semcireba, cnobilia, rom 

mSeneblobis saerTo xangrZlivobis Sesamcireblad pir-

vel rigSi im samuSaoebis xangrZlivobebis Semcirebaa 

saWiro, romlebic kritikul gzaze mdebareoben. 

kritikuli gzis Semcireba SeiZleba miiRwes, agreT-

ve, resursebis gadanawilebiT kompleqsSi samuSaoTa 

Soris. kritikuli samuSaoebis Sesasruleblad aucile-

belia gaviTvaliswinoT muSebis maqsimaluri SesaZlo 

ricxvi, xolo arakritikuli samuSaoebis Sesasruleb-

lad brigadebis ricxobrivi Semadgenloba SeiZleba 

Semcirdes. damokidebuleba samuSaos Sesrulebis dros, 

samuSaos Sromatevadobasa da muSebis ricxvs Soris 

SeiZleba gamoisaxos Semdegnairad: 
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x
at = ,                      (6.28) 

sadac t aris samuSaos Sesrulebis dro; 

a – samuSaos Sesrulebis Sromatevadoba; 

x – samuSaos Sesasruleblad aucilebeli muSebis 

ricxvi. 

koordinatTa sistemaSi aRniSnuli funqcia gamoisa-

xeba hiperbolis saxiT. 

qseluri grafikis drois mixedviT optimizaciis 

meore meTodi mdgomareobs kritikul samuSaoTa dana-

wilebasa da paralelur samuSaoTa organizaciaSi. sa-

muSaoTa ufro detalurad danawileba kritikuli samu-

Saoebis dawyebis SesaZleblobebs qmnis. aseT SemTxve-

vaSi samuSaoebs, ufro swrafad Sesrulebis mizniT, 

yofen ramdenime paralelur samuSaod. 

qseluri grafikis drois mixedviT koreqtirebis me-

same meTodi gulisxmobs urTierTkavSiris Secvlas 

samuSaoebs Soris (e.i. qseluri grafikis topologiis 

Secvlas). am meTodiT kritikuli gzis xangrZlivobis 

Semcirebas vaRwevT samuSaoTa Tavdapirveli teqnolo-

giis SecvliT, e.i. qselis struqturis gadasinjviT. es 

ukanaskneli SesaZlebelia imitom, rom xSirad erTsa da 

imave samuSaoze SeiZleba gamoyenebul iqnes warmoebis 

sxvadasxva xerxebi da Tanmimdevroba. 

aRniSnulma meTodebma SesaZlebelia zog SemTxveva-

Si ver uzrunvelyos kritikuli gzis xangrZlivobis 

Semcireba da mSeneblobis xangrZlivobis dadgenili 

vadis miRweva. aseT SemTxvevaSi unda gadawydes sakiTxi 

garedan damatebiTi resursebis miRebis an mSeneblobis 

damTavrebis axali vadebis daniSvnis Sesaxeb. 

 

3. optimizacia muSaxelisa da samSeneblo manqanebis ga-

moyenebis Tanabrobis TvalsazrisiT 

obieqtis kalendaruli dagegmvis ZiriTadi pirobis 

dakmayofileba (mSeneblobis mocemuli xangrZlivobis 

dacva) ar niSnavs imas, rom igi damakmayofilebladaa 

Sesrulebuli. saWiroa Semowmdes muSaxelisa da samSe-

neblo manqanebis gamoyenebis Tanabrobis uzrunvelyofa. 
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miT umetes, rom mSeneblobis mocemuli xangrZlivobis 

dacvis dros, resursebis gaTvaliswineba xdeboda ganu-

sazRvreli resursebis arsebobis pirobebidan, e.i. 

vgulisxmobdiT, rom mowyobiloba da muSaZala gagva-

Cnda saWiro raodenobiT. amitom, pirvel yovlisa, saWi-

roa Semowmdes muSaxelis raodenobis cvlileba Ziri-

Tadi profesiebis mixedviT. saamisod unda Sedges sa-

Tanado grafikebi calkeuli profesiebisaTvis, ro-

melTa moxazuloba erTbaSad amJRavnebs uTanabrobebs 

muSaxelis raodenobis cvlilebaSi. uTanabrobani unda 

iqnes likvidirebuli samuSaoTa xangrZlivobis sa-

Tanado cvlilebiT, rac muSaxelis intensivobis Sesa-

bamis cvlilebas gamoiwvevs da samuSaoTa dawyebis 

vadebis gadaweviT. muSaxelis raodenobis cvlileba 10-

15%-is an 3-4 muSis farglebSi SeiZleba mxedvelobaSi 

ar iyos miRebuli da koreqtirebas ar saWiroebs. 

profesiebis mixedviT Sedgenil muSaxelis moZrao-

bis grafikebSi Tanabrobis uzrunvelyofa miznad isa-

xavs samuSaoTa Sesrulebis Tanabari intensivobis Senar-

Cunebas. amave dros gaTvaliswinebul unda iqnes is ga-

remoeba, rom muSaxelis Tanabroba kidev ar niSnavs 

samuSaos Tanabari intensivobis uzrunvelyofas, radgan 

raime profesiis erTi da imave Semadgenlobis rgols 

sxvadasxva samuSaoze gamomuSavebis normebic sxvadasxva 

aqvs. ase magaliTad, mebetoneTa rgolis gamomuSavebis 

norma saZirkvlebis masivebis dabetonebaze 5-6-jer 

metia, vidre wibovani gadaxurvis dabetonebaze. 

ra Tqma unda, gadamuSavebuli masalebisa da naxe-

varfabrikatebis raodenobis Tanabroba droSi mizan-

Sewonilia, radgan es uzrunvelyofs manqanebis Tanabar 

datvirTvas. amitom, profesiebis mixedviT Sedgenil 

muSaxelis moZraobis grafikebTan erTad unda dgebodes 

ZiriTadi masalebisa da naxevarfabrikatebis moTxovni-

lebis grafikebic, maTi xarjis Tanabari intensivobis 

miRweviT. am mxriv pirvel rigSi yuradReba unda 

mieqces mZlavri manqanebis Tanabar datvirTvas. 

Tu muSaxelis raodenobis TanabrobasTan erTad ar 

SeiZleba dakmayofildes masalebisa da naxevarfabri-
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katebis nakadebis Tanabroba, upiratesoba muSaxelis 

grafikebis Tanabrobas unda mieces da masalebisa da 

naxevarfabrikatebis grafikebis uTanabroba daSvebul 

unda iqnes. 

rac Seexeba muSaxelis saerTo raodenobis grafiks, 

muSaxelis Tanabrobis dacvas mniSvneloba aqvs gan-

calkevebuli obieqtis mSeneblobis pirobebSi. samSe-

neblo obieqtTa kompleqsis SemTxvevaSi ki calkeul 

obieqtebze SeiZleba daSvebul iqnes sagrZnobi uTanab-

robac. am SemTxvevaSi muSaxelis saerTo grafiki umjo-

besia Sedges mSeneblobis mTeli kompleqsisaTvis. Tu 

profesiebis mixedviT muSaxelis cvlilebis sakiTxi 

mogvarebuli iyo, saerTo grafikis mowesrigebac am 

TvalsazrisiT gaadvildeba, Tumca calke obieqtze 

muSaxelis Tanabrobis miRweva metad Znelia, miuxedavad 

imisa, rom am grafikebze dasaSvebi uTanabrobis farg-

lebi SeiZleba ufro didic aviRoT (15-20%), vidre es 

calkeuli profesiebisaTvis daiSveboda. es gasagebi-

caa, radgan muSaxelis saerTo grafikis Tanabrobis 

moTxovna dakavSirebulia mxolod muSaxelis sameur-

neo da administraciuli momsaxurebis pirobebis mo-

wesrigebasTan. 

muSaxelis saerTo grafikis “etalonad” warmodgeni-

li unda iyos muSaxelis grafiki nakaduri meTodiT ga-

marTul samuSaoze (nax. 6.14,a) muSaxelis cvlilebis sami 

damaxasiaTebeli periodiT: sawyisSi – muSaxelis mateba, 

Semdgom – muSaxelis ucvleloba da bolos – muSaxelis 

kleba. arc muSaxelis koncentracia sawyis periodSi an 

drois romelime sxva mcire monakveTSi (“pikebi”), arc 

“Cavardnebi” araa sasurveli (nax. 6.14,b). arasasurvelia 

iseTi grafikebic, romelTac Tumca “pikebi” da “Cavardne-

bi” ara aqvT, magram an meore – muSaxelis ucvlelobis pe-

riodi aqvs mokle (nax. 6.14,g), an zedmetadaa gaWianurebuli 

pirveli – samuSaoTa gaSlis periodi, xolo mkveTrad ga-

Zlierebulia tempi meore periodSi (nax. 6.14,d), anda zed-

metad Semcirebulia tempi mesame periodSi da gaxan-

grZlivebulia igi (nax. 6.14,e). Tu miviRebT, rom nakadis 



 267 

 

nax.6.14 muSa-

xelis moZra-

obis grafikTa 

tipebi: 

a) Tanabarna-

kaduri proce-

sisaTvis; 

b) “pikovani”; 
g) mokle meore 

periodiT; 

d) gagrZele-

buli gaSlis 

periodiT; 

e) gagrZelebu-

li Sekvecis pe-

riodiT; 

v) wrfivi pirve-

li da mesame 

periodebiT; 

z) samkuTxa; 

T) daumTavre-

beli pirveli 

periodiT. 
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biji SedarebiT mcirea, grafikis sawyisi da bolo mona-

kveTebi SeiZleba miviRoT wrfivi (arasafexurebrivi (nax. 

6.14,v). Tu nakadi gaSlis damTavrebis Semdeg maSinve iwyebs 

Sekvecas, grafiks eqneba samkuTxedis saxe (nax.6,14,z), xolo 

gaSlis damTavrebamde Sekvecis dawyebisas – 6.14,T naxazze 

warmodgenili saxe. 

muSaxelis raodenobis cvlilebas axasiaTeben uTa-

nabrobis koeficientiT. 

                   
TM

P
P
Pk

:
maxmax ==

saS.

u
               (6.29) 

sadac Pmax aris muSaxelis maqsimaluri raodenoba; 

PsaS muSaxelis saSualo ricxvi; 

M samuSaoTa saerTo Sromatevadoba (kac-dRe); 

T – obieqtis mSeneblobis saerTo xangrZlivoba (dRe). 

maSasadame, muSaxelis saSualo raodenoba miiReba 

samuSaoTa saerTo Sromatevadobis SefardebiT obieqtis 

mSeneblobis saerTo xangrZlivobasTan. 

nax. 6.14,z SemTxvevaSi kuT=2, xolo nax. 6.14,T SemTxveva-

Si kuTf 1 amrigad, uTanabrobis koeficientis zRvrebia 

1≤ kuT≤ 2. 

calkeuli obieqtis mSeneblobisaTvis kuT aRwevs 1,6-s; 
obieqtTa kompleqsisaTvis, romelic nakaduri meTodiT 

Sendeba, igi naklebia. 

sabolood dazustebuli kalendaruli gegmis safu-

Zvelze wydeba obieqtis mSeneblobis proeqtis yvela 

danarCeni sakiTxi: materialur-teqnikuri resursebis ka-

lendaruli dagegmva, samSeneblo manqanebis, satrans-

porto saSualebaTa saWiroeba da sxv. 

qseluri grafikebis optimizacia SromiTi resurse-

bis mixedviT xorcieldeba TanmimdevrobiT miaxloebis 

meTodiT, drois kerZo maragebis gamoyenebis gziT. 

Tu qseluri grafiki ar aris agebuli drois 

masStabSi, maSin, misi saangariSo elementebis gansazR-

vris Semdeg, saWiroa avagoT xazovani grafiki samu-

SaoTa uadresi dawyebis vadebiT da am grafikze Seva-

sruloT qseluri grafikis optimizacia muSaxelis mi-

xedviT. Tu qseluri grafiki agebulia drois masStabSi, 

xazovani grafikis ageba savaldebulo ar aris. 
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qseluri grafikis optimizaciis dros, SromiTi re-

sursebis mixedviT, saWiroa gaviTvaliswinoT Semdegi: 

a) TiToeuli samuSaos Sesasruleblad gamoyenebu-

li unda iyos muSebis umciresi ricxvi. amisaTvis saWi-

roa gaizardos calkeul arakritikul samuSaoTa Ses-

rulebis xangrZlivoba drois im maragis farglebSi, 

romlebic maT gaaCniaT. 

Tu arakritikul gzaze mdebareobs ramdenime samuSao, 

saWiroa gamoviyenoT arsebuli drois mTliani maragi im 

samuSaoebis gasaxangrZliveblad, romelTa Sesasrulebla-

dac dasaqmebulia muSebis udidesi ricxvi. 

Tu drois mTliani maragi gamoyenebulia (i,j) samu-
Saos xangrZlivobis gasazrdelad, maSin misi momdevno 

samuSaoebis rigi gadainacvlebs kritikul gzaze. Tu 

(i,j) samuSaosaTvis gamoyenebulia drois mTliani mara-

gis mxolod nawili, maSin danarCeni SeiZleba gamoyene-

buli iyos sxva samuSaoTa gasaxangrZliveblad. 

b) uzrunvelvyoT erTi profesiis brigadebis muSao-

bis uwyvetoba maTi mudmivi Semadgenlobis dros; 

g) obieqtis mSenebloba ganxorcieldes muSaxelis 

gamoyenebis TanabrobiT (SeZlebisdagvarad). 
 

4. optimizacia materialur-teqnikuri resursebis mixedviT 

Seusabamobam qseluri grafikiT gaTvaliswinebul 

materialur-teqnikuri resursebis moTxovnilebasa da 

mimwodeblis SesaZleblobebs Soris SeiZleba gamo-

iwvios sadireqtivo vadis Seusrulebloba. mSeneblobis 

praqtikaSi aseTi mdgomareoba warmoiqmneba erTi an ram-

denime saxis samSeneblo masalis mixedviT. 

ramdenime saxis materialuri resursebis optimalu-

ri ganawileba qseluri grafikis samuSaoTa mixedviT, 

masalebis miwodebis garkveuli SezRudvebis pirobebSi, 

warmoadgens rTul amocanas, moiTxovs uamravi gamoTv-

lis Sesrulebas  da mravali variantis erTmaneTTan Se-

darebas. amitom umetes SemTxvevaSi amocanis gadawyveta 

xdeba miaxloebiT. 

Cveulebriv, igeba xazovani grafiki isrebis saxiT. 

aseTi grafikis TiToeuli isari gamosaxavs samuSaos 

misi dawyebis uadresi vadiT. samuSao Seesabameba ama Tu 
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im saxis materialuri resursis moxmarebas, romelic 

isris gaswvriv aRiniSneba grafikis marcxena nawilSi. 

samuSaos kodi (Sifri) iwereba isris dasawyissa da 

boloSi. isris zemoT dawerili cifrebi gamoxataven 

aRniSnuli masalis xarjvis vadebs (isris sigrZe masS-

tabSi Seesabameba ganxiluli masalis xarjvis vadas). 

isris qvemoT iwereba masalis saerTo raodenoba, rome-

lic ixarjeba drois naCveneb (grafikze) monakveTSi. 

kritikuli samuSaoebi xazovan grafikze gamoisaxeba 

gamsxvilebuli isrebiT, xolo drois Tavisufali 

maragi – wyvetili xaziT. 

materialur-teqnikuri resursebis gadanawileba war-

moebs calkeuli arakritikuli samuSaoebis drois 

Tavisufali maragis xarjze da teqnikurad sruldeba is-

eve, rogorc optimizacia muSaxelisa da samSeneblo man-

qanebis gamoyenebis Tanabrobis uzrunvelyofis Tval-

sazrisiT. 

optimizacia sruldeba TanmimdevrobiT, TiToeuli 

saxis resursis mixedviT cal-calke, drois arsebuli 

Tavisufali maragis sazRvrebSi. 

pirvel rigSi optimizacria xorcieldeba materia-

luri resursis im saxis mixedviT, romelic gansazR-

vravs mocemuli konkretuli programis Sesrulebas. 

vinaidan qseluri grafikis koreqtireba materia-

lur-teqnikuri resursebis mixedviT Zalze Sromatevadi 

samuSaoa, amitom misi Sesruleba mizanSewonilia eleqt-

ronul-gamoTvliT manqanaze. 
 

5. optimizacia “xangrZlivoba-TviTRirebulebis” mixedviT 

optimizacia “xangrZlivoba-TviTRirebulebis” mixedviT 

gulisxmobs mSeneblobis vadis garkveuli sididiT Sem-

cirebas minimaluri damatebiTi danaxarjebis gaTvalis-

winebiT. cnobilia, rom mSeneblobis xangrZlivobis 

Semcireba iwvevs pirdapiri xarjebis gazrdas zednadebi 

xarjebis Semcirebis pirobebSi. funqcionaluri damoki-

debuleba samuSaoTa xangrZlivobasa da maT Rirebule-

bas Soris grafikulad gamosaxulia 6.15 naxazze. C aris 
Rirebuleba samuSaoTa Sesrulebisas umokles vadaSi, N 

– normaluri Rirebuleba, M – minimaluri Rirebuleba, 
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1 – saerTo Rirebuleba; 2 – pirdapiri xarjebi; 3 – zed-

nadebi xarjebi. 

 
nax.6.15 Rirebulebis damokidebuleba mSeneblobis vadebis 

cvlilebaze 
  

minimaluri damatebiTi danaxarjebis sidide ∆ , au-

cilebeli samuSaos Sesasruleblad Semcirebul vadaSi 

)( TTT NM ∆−= , miaxloebiT SeiZleba ganisazRvros 

maproqsimirebeli sworis daxmarebiT, formuliT:  

          

CN

MN

TT
TTNC

−
−−=∆ ))((

man.                (6.30) 

damatebiTi danaxarjebis sididis Sesafaseblad ga-

moiyeneba normativebi an monacemebi analogiur samu-

SaoTa Sesrulebis Sesaxeb warsulSi. 
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danaxarjebis gazrdis koeficienti drois erTeul-

ze, mSeneblobis vadis Semcirebisas, samuSaos TiTo-

euli saxisaTvis, miaxloebiT SeiZleba gamoiTvalos 

formuliT: 

       

CN TT
NCS

−
−=  man/drois erTeulze.          (6.31) 

magaliTad, Tu normaluri Rirebuleba samuSaos 

Sesrulebisa gansazRvrulia N=500 man, umokles vadaSi 

samuSaos Sesrulebis Rirebuleba C=1200 man, samuSaos 
Sesrulebis normaluri vada – TN=25 dRe, xolo mini-

maluri vada – TC= 15 dRe, maSin 
 

               
1525
5001200

−
−=S =70 man/dR., 

e.i. samuSaos Sesrulebis vadis Semcireba erTi 

dRiT dakavSirebulia saSualod danaxarjebis gazrdas-

Tan 70 maneTiT. 

qseluri grafikebis koreqtireba saWiroa Sesrul-

des SezRuduli asignebis SemTxvevebSic. magaliTad, Tu 

dasagegmi wlisaTvis gamoyofilia 6 mil. maneTi, xolo 

qseluri grafikis mixedviT gamoTvlil samuSaoTa mo-

culobebis Rirebuleba Seadgens 6,3 mil. maneTs, saWi-

roa grafikidan gamovyoT samuSaoebis rigi, romlebic 

SeiZleba gadavitanoT momaval wels kritikuli gzis 

xangrZlivobis saerTo sididis Seucvlelad. 

qseluri grafikis Rirebulebis mixedviT koreqti-

rebisa da optimizaciis TvalsaCino varianti iTvalis-

winebs samuSaoTa drois Tavisufali maragis gamoye-

nebas. amasTan, igulisxmeba, rom samuSaoTa xangrZli-

vobis gazrda garkveul sazRvramde amcirebs danaxar-

jebs am samuSaoebze (ix. nax.6.15). 
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$9. qseluri grafikis samuSao dReebis mibma 
drois kalendarTan (qseluri grafikis 
kalendarizacia) 

 

yvela maCveneblis mixedviT koreqtirebuli qseluri 

grafikis damtkicebis Semdeg xorcieldeba qseluri 

grafikis kalendarizacia. 

am mizniT aigeba ori e.w. drois skala, romelTagan 

erTze naCvenebia qseluri grafikis samuSao dReebi, ro-

melTa ricxvic Seesabameba kritikul xangrZlivobas, 

xolo meoreze imave masStabSi kalendaruli dReebi 

Tveebis mixedviT 1975 wlisaTvis* – kvirebisa da sadRe-

saswaulo dReebis gamoklebiT (nax. 6.16 da 6.17). 
drois skalebiT (saxazavebiT)  sargebloba warmo-

ebs Semdegnairad: vTqvaT, unda ganisazRvros 11-12 samu-

Saos dawyebis uadresi TariRi. amisaTvis nax. 6.16-ze 

ujreds cifriT “0” vuTavsebT nax. 6.17-ze ujreds ci-

friT “3”, romelic Seesabameba mocemulobis Tanaxmad 

obieqtis mSeneblobis dawyebis TariRs, 3 Tebervals. 11-

12 samuSaos dawyebis uadresi vadis – 37 dRis (cxrili 

6.1, sveti 4) gaswvriv vadgenT 11-12 samuSaos dawyebis 

uadres TariRs 19/III. 

meore magaliTi. gvainteresebs, ra TariRi Seesa-

bameba 23-30 samuSaos damTavrebis ugvianes vadas. cxri-

li 6.1-is me-7 svetSi vpoulobT, rom 
gv.dam.

3023−t =145 dRe. ska-

laze “grafikis mixedviT samuSao dReebi” movZebniT 

cifrs 145 da mis qveviT kalendaruli TariRebis ska-

laze vnaxavT TariRs – 26 ivlisi. 
ganxilul magaliTSi qseluri grafikis mixedviT 

muSaobis dawyebis TariRad miRebulia 1975 wlis 3 Te-

bervali. 

 

 

 

                            
* 1975 weli aRebulia pirobiTad, SromebSi [33,34] ganxiluli ma-

galiTis demonstrirebis mizniT. 
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$10. “mowesrigebuli” qseluri grafikebi 

qseluri grafikis agebis Semdeg didi mniSvneloba 

aqvs mis Semdgom mowesrigebas, anu misTvis gamom-

saxvelobis iseTi formis micemas, romelic gaaadvilebs 

grafikiT sargeblobas da mas gaxdis TvalsaCinos, mar-

tivs. 

Cveulebriv, qseluri grafikis sirTule damoki-

debulia samuSaoebisa da xdomilobebis ricxvze da xa-

siaTdeba e.w. sirTulis koeficientiT ksirT, romelic 

ganisazRvreba samuSaoebis raodenobis SefardebiT xdo-

milobebis raodenobasTan. Tu ksirT=1, grafiki iTvleba 

martivad, rodesac ksirT=1,5, - saSualo sirTulis da 

grafiki rTulia, rodesac ksirT.≥ 2. Cveni magaliTis 

SemTxvevaSi ksirT= 5,1
41
62 = , maSasadame, grafiki saSualo 

sirTulisaa da sasurvelia misi mowesrigeba. 

qseluri grafikis mowesrigebis mizniT, aucilebe-

lia zedmeti logikuri kavSirebis (damokidebulebebis) 

da xdomilobebis likvidacia, samuSaos gamomsaxveli 

isrebis urTierTgadakveTebis ricxvis Semcireba, zogi-

erTi samSeneblo samuSaos damsxvileba an piriqiT da 

samSeneblo samuSaoTa dajgufeba ciklebis (qvecikle-

bis) mixedviT. 

cnobilia mowesrigebuli qseluri grafikebi “kori-

doruli”, “masStaburi” da “kombinirebuli” saxisa. 
 

1. “koridoruli” qseluri grafikebi 

koridoris qveS qselur grafikSi igulisxmeba qse-

luri grafikis horizontalurad ganlagebuli zona, 

romelic Seesabameba samuSaoTa kompleqsis gansazR-

vrul nawils. magaliTad, miwis samuSaoebi, samontaJo, 

samRebro, betonis samuSaoebi da sxv. qseluri grafikis 

TiToeuli koridori eTmoba Sesabamisad romelime 

saxeobis samuSaos. 

koridoruli qseluri grafikis agebis dros saWi-

roa gaviTvaliswinoT, rom samuSao gamoisaxeba gamsxvi-

lebuli horizontaluri monakveTiT im saxeobis samu-

Saos koridorSi, romelsac igi miekuTvneba. 
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“koridoruli” grafikis TvalsaCinoebis gazrdis 

mizniT, masze aRniSnaven xolme TiToeuli samuSaos 

Semsrulebels. am mizniT xdomilobis grafikulad wre-

xaziT gamosaxvis nacvlad, gamosaxaven  pirobiTi figu-

ruli aRniSvnebiT (samkuTxedi, rombi, kvadrati da sxv.), 

romelTagan TiToeuli Seesabameba samuSaoTa sxvada-

sxva Semsruleblebs. nebismieri figura, aRniSnuli sa-

muSaos dasawyisSi, gamosaxavs am samuSaos Semsrule-

bels. maSasadame, miRebuli aRniSvnebis saSualebiT 

xdomiloba asrulebs or rols – winamdebare samuSaos 

an samuSaoebis Sesrulebis faqtis uSualo aRniSvna da 

momdevno samuSaos Semsruleblis aRniSvna. amrigad, 

“koridoruli” qseluri grafiki gviCvenebs: vin muSaobs 

da ras akeTebs. 
 

2. qseluri grafikis ageba drois masStabSi 
qseluri grafikis ageba drois masStabSi xorciel-

deba drois kalendarul skalaze. 

TiToeuli samuSaos xangrZlivoba ganisazRvreba ori 

xdomilobis centrebs Soris manZilis horizontaluri 

proeqciiT drois RerZze. cxadia, am SemTxvevaSi isris 

sigrZe ar gansazRvravs samuSaos xangrZlivobas. 

masStaburi grafikis upiratesobas warmoadgens misi 

TvalsaCinoeba. grafiki iZleva saSualebas, analizuri 

angariSis gareSe ganvsazRvroT TiToeuli samuSaosaT-

vis uadresi dawyebisa da damTavrebis vadebi, drois 

Tavisufali maragi, ugvianesi dawyebisa da damTavrebis 

vadebi. 

masStaburi qseluri grafiki advilad SeiZleba 

“miebas” kalendarul TariRebs. 

unda aRiniSnos, rom rTuli qseluri grafikebis 

SemTxvevaSi drois masStabis gamoyeneba SezRudulia, 

ZiriTadad didi moculobis grafikuli samuSaoebis 

SesrulebasTan dakavSirebiT, rac qmnis garkveul uxer-

xulobas grafikis operatiuli koreqtirebis procesSi. 
 

3. “kombinirebuli” qseluri grafikebi 
“kombinirebuli” qseluri grafikebi warmoadgenen 

“koridoruli” da masStaburi grafikebis SeTavsebul 

saxes. kombinirebuli grafikis upiratesoba mdgoma-
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reobs erTdroulad didi raodenobis informaciis mo-

wodebis SesaZleblobaSi, rac mniSvnelovnad gansaz-

Rvravs operatiuli marTvis moxerxebulobas. 

“kombinirebuli” qseluri grafikebi did gamoyenebas 

poveben rTuli mSeneblobebis xelmZRvanelobis umaR-

les doneze operatiuli marTvis saqmeSi. 

qseluri grafikis optimizaciis, xazovani kalenda-

ruli grafikebis (hantis grafiki) da mowesrigebuli 

qseluri grafikebis agebis magaliTebs dainteresebuli 

mkiTxveli SeiZleba gaecnos SromebSi [33,34]. 

 

 
 

$11. kompleqsuri gamsxvilebuli qseluri grafi-
kebi [28] 

1. kompleqsuri gamsxvilebuli qseluri grafikis da-

muSaveba teqnikuri proeqtis stadiaze mSeneblobis 

organizaciis proeqtis SemadgenlobaSi. 

kompleqsuri gamsxvilebuli qseluri grafikebis 

damuSavebas awarmoebs generaluri saproeqto organiza-

cia rTuli samrewvelo, satransporto, energetikuli 

da sacxovrebeli-samoqalaqo kompleqsebisa da obieqte-

bis mSeneblobisaTvis teqnikuri proeqtis stadiaze mSe-

neblobis organizaciis proeqtis SemadgenlobaSi. kom-

pleqsuri gamsxvilebuli qseluri grafiki gamoiyeneba 

mSeneblobis xangrZlivobis, kapitaluri dabandebebis 

da samSeneblo-samontaJo samuSaoebis moculobebis 

wlebis, kvartalebis, Tveebis da agreTve mSeneblobis 

calkeuli etapebis mixedviT ganawilebis dasabuTebuli 

dagegmvisaTvis. kgqg-is safuZvelze ganisazRvreba teqni-

kuri dokumentaciisa da teqnologiuri mowyobilobis, 

samSeneblo detalebis, konstruqciebis, masalebis da 

sxva resursebis miwodebis zusti vadebi; calkeuli 

obieqtebis mSeneblobis rigisoba gasaSvebi kompleq-

sebis SemadgenlobaSi; sawarmos mier saproeqto simZ-

lavris aTvisebis vada da sxv. 

obieqtebis, kompleqsebisa da sawarmoTa arCeva, ro-

melTa mSeneblobisaTvisac unda Sedges kgqg, warmoebs 
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im organos mier, romelic iZleva mocemulobas proeq-

tirebaze. 

Sedgenili kgqg uTanxmdeba damkveTs, agreTve im 

organizacias, romelic akompleqtebs mSeneblobas teq-

nologiuri mowyobilobiT, generalur moijare da wamy-

van samontaJo organizaciebs, xolo Semdeg mtkicdeba, 

rogorc mSeneblobis organizaciis proeqtis Semadge-

neli nawili teqnikuri proeqtis stadiaze. 

damtkicebuli kqg-is safuZvelze xdeba kompleqsuri 

qseluri grafikebis (kqg) damuSaveba muSa naxazebis 

stadiaze samuSaoTa warmoebis proeqtis Semadgenloba-

Si, agreTve daproeqtebisa da materialur-teqnikuri uz-

runvelyofis grafikebis Sedgena. 

kompleqsuri gamsxvilebuli qseluri grafikis da-

muSaveba mSeneblobis organizaciis proeqtis Semad-

genlobaSi warmoebs rva etapad. 

pirvel etapze sruldeba qseluri grafikebis dasa-

muSaveblad aucilebeli sawyisi masalebis momzadeba, 

Seswavla da analizi. 

sawyisi masalebi iyofa oTx jgufad. 

a) saproeqto institutis masalebi – mocemuloba 

daproeqtebaze, dasaproeqtebeli sawarmos mSeneblobis 

mizanSewonilobis teqnikur-ekonomikuri dasabuTeba, mi-

mokvlevis monacemebi, gadawyvetebi mSeneblobis mate-

rialur-teqnikuri uzrunvelyofis sakiTxebis irgvliv, 

teqnikuri proeqtis teqnologiuri da gaerTmTlianebi-

Ti gadawyvetebi, tipuri proeqtebi da ganmeorebiTi 

SesrulebisaTvis rekomendebuli analogiuri obieqtebis 

individualuri proeqtebi. 

b) normatiuli masalebi – sawarmoebis, Senobebisa 

da nagebobebis mSeneblobis xangrZlivobis normebi; 

СНиП 1.04.03-85; СНиП III-3-81 da cnobili dadgenileba 

“damTavrebuli samSeneblo obieqtebis eqspluataciaSi 

miRebis Sesaxeb”; instruqcia saproeqto samuSaoebis 

kompleqsis Semadgenlobis Sesaxeb СНиП 1.02.01-85; СНиП 
3.01-01-85 “samSeneblo warmoebis organizacia”; СН 411-81 
“maragnakeTis normativebi sawarmoebis, Senobebisa da 

nagebobaTa mSeneblobaSi”; СН 104-81 “maragnakeTis nor-
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mebi sacxovrebel mSeneblobaSi kompleqsuri ganaSe-

nianebis gaTvaliswinebiT”; debuleba kgqg-is (КУСГ) 
dasamuSaveblad teqnikuri proeqtis Sedgenis stadiaze. 

(mSeneblobis organizaciis proeqtis SemadgenlobaSi); 

IV nawili СНиП; УСН; УКСН; ЕРЕР; ЕНиР da sxv. 
g) monacemebi genmoijaradre da qvemoijaradre 

samSeneblo-samontaJo organizaciebis simZlavreebis, 

ZiriTadi samSeneblo manqanebisa da danadgarebis, 

agreTve mSeneblobis raionSi materialur-teqnikuri 

bazis Sesaxeb. 

d) damkveTis monacemebi sawarmos perspeqtiuli gan-

viTarebis, teqnologiuri, energetikuli, amwev-satran-

sporto mowyobilobebis, xelsawyoebis, sakabelo da 

sxva nakeTobebis Sesaxeb. 

kgqg-is damuSaveba iwyeba sqematuri qseluri mode-

lis SedgeniT. kgqg-is Sedgenas xelmZRvanelobs proeq-

tis mTavari inJineri. 

meore etapze dgeba pirveladi qseluri grafikebi 

dasaproeqtebeli sawarmos obieqtebis samSeneblo, sa-

montaJo da specialuri samuSaoebis calkeul saxeebze. 

am mizniT mzaddeba sawyisi monacemebi da dgeba samu-

SaoTa ganmsazRvreli baraTi forma I-is saxiT [84]. 
baraTis me-5 da me-6 svetebis mniSvnelobebi gani-

sazRvreba saxarjTaRricxvo normativebiT (УКСН, УКН, 
УСН da ЕРЕР). me-9 svetis mniSvnelobebi – rTuli obieq-

tebis SemTxvevaSi tipuri xarjTaRricxvebis an analo-

giuri proeqtebis mixedviT (amasTan, gaiTvaliswineba 

moqmedi normativebi, saangariSo monacemebi da mowinave 

mSeneblobaTa gamocdileba), xolo martivi obieqtebi-

saTvis – xarjTaRricxvebidan. 

me-7 da me-8 svetebis mniSvnelobebi ganisazRvreba 

formulebiT: 

             
ka

q
t

ij

ij
ij =  an 

kHa
W

t
ijij

ij
ij =               (6.32) 

sadac  

qij aris Sromatevadoba kac-dReebSi an Sromis dana-

xarjebi manqana-cvlebSi: 

aij – cvlaSi momuSave muSebis an manqanebis ricxvi;
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forma 1 

sawyisi monacemebis cxrili kompleqsuri gamsxvilebuli qseluri grafikis damuSavebisaTvis 
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Wij – samuSaoTa moculoba fizikur (sveti 6) an 

fulad ganzomilebaSi (sveti 9); 

Hij – erTi muSis gamomuSaveba cvlaSi fulad ganzo-

milebaSi (sveti 11); 

k – cvlebis ricxvi. 

wamyvani manqanebis dasaxeleba da raodenoba (svete-

bi 12 da 13) ganisazRvreba variantuli gaangariSebis 

safuZvelze. 

meore etapze muSavdeba agreTve samSeneblo moedan-

ze samuSaoebis dawyebamde gasatarebeli organizaciu-

li RonisZiebebis ganxorcielebis da mosamzadebeli 

periodis samuSaoTa pirveladi qseluri grafiki; gani-

sazRvreba muSa naxazebisa da ZiriTadi periodis samu-

Saoebze swp damuSavebis vadebi. 

mesame etapze saproeqto jgufi, romelic amuSavebs 

mSeneblobis organizaciis proeqts (mop) awarmoebs pir-

veladi qseluri grafikebis “gakervas” saobieqto qse-

lur grafikebad; sruldeba sawyisi da saobieqto qse-

luri grafikebis samuSaoTa kodireba. 

meoTxe etapze Semowmebuli da koreqtirebuli sao-

bieqto qseluri grafikebi “ikereba” kompleqsur gams-

xvilebul qselur grafikad, romelic moicavs mTlia-

nad asaSenebel sawarmos an msxvil nagebobas. 

mexuTe etapze ganisazRvreba kompleqsuri gamsxvi-

lebuli qseluri grafikis parametrebi da saWiro re-

sursebi. 

parametrebis angariSi warmoebs egm-ze an xeliT. 

mSeneblobis gansazRvruli xangrZlivoba ar unda aRema-

tebodes normatiul an direqtiul vadas. winaaRmdeg 

SemTxvevaSi xorcieldeba qseluri grafikis optimi-

zacia. 

Semdeg aigeba muSebis raodenobis cvlilebis, mate-

rialur-teqnikuri resursebisa da finansirebis grafi-

kebi samuSaoTa dawyebis uadresi vadebis mixedviT. 

meeqvse etapze sruldeba saWiro resursebis racio-

nalurad gamoyenebis amocanis gadawyveta. kerZod, war-

moebs kompleqsuri gamsxvilebuli qseluri grafikis 
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parametrebis resursebis mixedviT mocemul SezRudveb-

Tan SesabamisobaSi moyvana. 

Sesrulebuli angariSebis safuZvelze dgeba dazus-

tebuli kalendaruli grafikebi muSaxelisa da resur-

sebis moTxovnaze, romlebsac damkveTi uTanxmebs gene-

ralur moijare samSeneblo organizacias. 

meSvide etapze ganisazRvreba teqnologiuri mowyo-

bilobis, xelsawyoebis, sakabelo da sxva nakeTobaTa 

mowodebis vadebi, agreTve zustdeba kapitaluri daban-

debebisa da samSeneblo-samontaJo samuSaoebis Rirebu-

lebebis ganawileba mSeneblobis wlebis mixedviT. 
 

2. kompleqsuri qseluri grafikis damuSaveba muSa 

naxazebis stadiaze samuSaoTa warmoebis proeqtis Se-

madgenlobaSi 

kompleqsuri qseluri grafikebis damuSaveba muSa 

naxazebis stadiaze xorcieldeba samuSaoTa warmoebis 

proeqtis SemadgenlobaSi, genmoijare samSeneblo orga-

nizaciis an masTan xelSekrulebis safuZvelze trest 

“orgteqmSenis”, saproeqto da samecniero-sakvlevi ins-

titutebis mier. 

sawyisi dokumentebi da monacemebi kompleqsuri 

qseluri grafikis dasamuSaveblad aris: 

a) saproeqto-saxarjTaRricxvo dokumentacia obieq-

tis an kompleqsis mSeneblobaze (teqnikuri proeqti, 

muSa naxazebi, xarjTaRricxvebi), mop, kgqg da swp; 

b) normativebi; 

g) tipuri teqnologiuri rukebi; 

d) analogiuri obieqtebis mop da swp; 

e) moqmedi normebi da fasdebebi samSeneblo-

samontaJo samuSaoebze; 

v) monacemebi mSeneblobis materialur-teqnikuri 

bazis Sesaxeb; 

z) damkveTis dazustebuli monacemebi genmoijare 

samSeneblo organizaciisaTvis meore da momdevno wleb-

Si Sesasrulebel samuSaoebze muSa naxazebisa da xar-

jTaRricxvis gadacemis, agreTve teqnologiuri, ener-

getikuli, amwesatransporto mowyobilobebis, xel-
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sawyoebis, sakabelo da sxva nakeTobebis mowodebis va-

debis Sesaxeb. 

zemodasaxelebuli dokumentebidan qseluri grafi-

kis Sesadgenad, muSa naxazebis mixedviT ZiriTadia komp-

leqsuri gamsxvilebuli qseluri grafiki mSeneblobis 

organizaciis proeqtis SemadgenlobaSi. 

sawyisi masalebis momzadebisa da analizis Semdeg 

SesaZlebelia kompleqsuri qseluri grafikis (kqg) da-

muSaveba eqvs etapad. 

pirvel etapze dadgindeba qseluri grafikis damu-

Savebis saboloo mizani samuSaoTa warmoebis proeqtis 

SemadgenlobaSi. igi unda gaformdes Sesabamisi doku-

mentiT (dadgenilebiT, brZanebiT, xelSekrulebiT da 

sxv.). 

saboloo mizani SeiZleba iyos: 

a) sawarmos, Senobis an nagebobis eqspluataciaSi 

Seyvana, gaformebuli saxelmwifo mimRebi komisiis sa-

Tanado aqtiT, samSeneblo normebiTa da wesebiT gaTva-

liswinebuli dokumentebiT. 

b) sawarmos nawilis, magaliTad, misi rigis, gasaSve-

bi kompleqsis, saamqros, warmoebis an danadgaris moqme-

debaSi Seyvana. 

meore etapze aigeba kompleqsis mSeneblobis struq-

turuli sqema, romlis safuZvelzec kompleqsi daiyofa 

calkeul nawilebad. 

mesame etapze iniSneba pasuxismgebeli Semsruleb-

lebi kompleqsis nawilebis mSeneblobis dasagegmad da 

samarTad. 

pasuxismgebeli Semsrulebeli SeiZleba iyos samSe-

neblo sammarTvelos ufrosi an mTavari inJineri, ubnis 

ufrosi, samuSaoTa ufrosi mwarmoebeli da samuSaoTa 

mwarmoebeli. 

pasuxismgebel Semsrulebels eZleva teqnikuri mo-

cemuloba sawyisi monacemebisa da qseluri grafikis 

dasamuSaveblad. 

teqnikur mocemulobaSi miTiTebulia: 
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a) pasuxismgebel Semsrulebelze ganpirobebuli sa-

muSaoebis moculobis zogadi daxasiaTeba da misi Ses-

rulebis xangrZlivoba; 

b) Semsruleblis kodi; 

g) sxva pasuxismgebeli Semsruleblebis Sedegebis 

winaswari CamoTvla, romlebic aucilebelia mocemuli 

pasuxismgebeli Semsruleblis samuSaoebis Sesasruleb-

lad (Semavali xdomilobebi); 

d) Sedegebis CamoTvla, romlebic miRebuli unda 

iyos samuSaoTa mocemuli moculobis Sesrulebis Sem-

deg (gamomavali xdomilobebi). 

meoTxe etapze pasuxismgebeli Semsruleblebi war-

moadgenen “sawyisi monacemebis cxrils qseluri grafi-

kis damuSavebisaTvis” (forma 2) da amuSaveben pirvelad 

qselur grafikebs kompleqsis maTze dakisrebul nawi-

lebisaTvis [84]. 

me-3 svetSi iwereba samuSaoTa dasaxeleba, romle-

bic unda Seasrulos pasuxismgebelma Semsrulebelma. 

pirvel svetSi CamoiTvleba winamdebare samuSaoebi. 

pirveli da me-3 svetebis sidideebi sakmarisia qse-

luri grafikis asagebad. qselur grafikze naCvenebi 

unda iyos sawyisi xdomiloba, romelic Seesabameba mo-

cemul pasuxismgebel Semsrulebelze gapirobebul sa-

muSaoebis dawyebis faqts, agreTve, xdomilobebi, rom-

lebic ganxorcieldeba amave Semsruleblis yvela samu-

Saos Sesrulebis Semdeg. 

me-4 svets – samuSaoebis kodi – pasuxismgebeli Sem-

srulebeli ar avsebs. 

mexuTe etapze sawyisi monacemebis (forma 2) da pir-
veladi qseluri grafikebis safuZvelze muSavdeba kom-

pleqsuri qseluri grafiki (kqg), romelic warmoadgens 

kompleqsuri gamsxvilebuli qseluri grafikis (kgqg) 

dazustebul variants. 

kompleqsuri qseluri grafikis damuSavebas xelmZ-

Rvanelobs kompleqsis ufrosi, mocemuli obieqtis wam-

yvani specialistis monawileobiT. 

pirveladi qseluri grafikebis “gakervis” Semdeg 

kompleqsuri qseluri grafikis xdomilobebi inomreba 
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da warmoebs misi Semowmeba xeliT an eleqtronul-

gamomTvlel manqanaze. 

meeqvse etapze xdeba kompleqsuri qseluri grafikis 

parametrebis angariSi. saWiroebis SemTxvevaSi srul-

deba misi optimizacia. 

sabolood optimizebuli kompleqsuri qseluri gra-

fiki saWiroa “kalendarizebul” iqnes, e.i. ganisazRvros 

samuSaoebis uadresi vadebis kalendaruli TariRebi. 

didi da rTuli kompleqsuri qseluri grafikebis 

SemTxvevaSi mSeneblobis mniSvnelovani xangrZlivobiT 

rekomendebulia grafikebis “kalendarizacia” 2-3 uax-

loesi Tvis manZilze samuSaoebis Sesrulebis momdevno 

vadebis SesaZlo Secvlis gaTvaliswinebiT, xolo Sem-

deg grafiks ukeTdeba koreqtireba da kvlav “kalen-

darizacia”. 

!
!
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nfTwjef!Ubwj!
 

samSeneblo-samontaJo samuSaoTa 
kompleqsuri meqanizacia da        

avtomatizacia 
 

kapitalur mSeneblobaSi ZiriTad amocanas war-

moadgens kapitalur dabandebaTa efeqturobis amaRleba, 

ZiriTadi fondebis Semdgomi zrdisa da xarisxobrivi 

srulyofis uzrunvelyofa, saxalxo meurneobis yvela 

dargSi axali sawarmoo simZlavreebis uswrafesi amo-

qmedeba da aTviseba, samSeneblo warmoebis dagegmvis, 

daproeqtebisa da organizaciis gaumjobesebis bazaze, 

mSeneblobis xangrZlivobis Sekvecis da Rirebulebis 

Semcirebis xarjze. 

mniSvnelovani cvlilebebi moxda samSeneblo war-

moebis organizaciisa da mSeneblobis marTvis dargSi. 

damuSavebulia samSeneblo normebisa da wesebis (СНиП) 
axali Tavebi, gadaixeda da Seivso moqmedi ganyofi-

lebebi da a.S. dazustda mSeneblobis xangrZlivobis 

normebi da sawarmoTa, Senoba-nagebobaTa rekonstru-

qciis vadis gansazRvris meTodebi, mSeneblobis xarjT-

aRricxvis gaangariSebis normatiul-teqnikuri dokumen-

tebi. farTod inergeba mSeneblobaSi ekonomikur-maTema-

tikuri meTodebi da egm. Semdgomi ganviTareba pova mSe-

neblobis marTvis organizaciis progresulma formebma 

da operatiuli dagegmvis, aRricxvis, kontrolisa da 

samSeneblo samuSaoTa mimdinareobis regulirebis me-

Todebma. gansazRvrulia samSeneblo produqciis xaris-

xis kompleqsuri Sefasebisa da kontrolis organiza-

ciis wesi. 

kapitaluri mSeneblobisa da kapitaluri dabandebis 

efeqturobis amaRleba, mniSvnelovanwilad, aris damo-

kidebuli saxalxo meurneobis sxvadasxva dargSi sawar-

moo procesebis kompleqsuri meqanizaciisa da avtomati-

zaciisaTvis manqanebisa da mowyobilobebis sistemis 

Seqmnaze, mSeneblobaSi manqanebis parkis struqturis 
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srulyofaze, samSeneblo-samontaJo samuSaoTa warmoe-

bis efeqturobis amaRlebaze, axali progresuli samSe-

neblo da teqnologiuri manqanebisa da konstruqciebis 

damuSavebaze, fundamenturi Teoriuli kvlevis Sesru-

lebaze (sainJinro Teoriebis*, meTodikebisa da sxv. da-
muSaveba-daxvewa) da a.S. 

mSeneblobaSi calkeuli procesebis meqanizaciidan 

samuSaoebis da Senoba_nagebobebis agebis kompleqsur 

meqanizaciaze gadasvla ganapirobebs mSeneblobaSi man-

qanebis parkis struqturis srulyofas misi sistemati-

zebuli formirebis safuZvelze, teqnologiuri moTxov-

nebis, regionaluri pirobebisa da samSeneblo teqnikis 

ganviTarebis saerTo mimarTulebebis Sesabamisad. 

samSeneblo manqanebis gamoSveba, umetes SemTxvevaSi, 

xorcieldeba mSeneblobis struqturaSi, Senobebis da 

nagebobebis konstruqciebSi, teqnologiuri procesebis 

xasiaTSi momxdari xarisxobrivi Zvrebis saTanadod 

gauTvaliswineblad, ris gamoc manqanebis muSaobis teq-

nikur-ekonomikuri maCveneblebi mniSvnelovnad uaresde-

ba, es ki uaryofiTad moqmedebs mSeneblobis kompleqsu-

ri meqanizaciis doneze. samSeneblo-samontaJo samuSao-

Ta meqanizaciis ganviTarebis da mSeneblobis meqanoaR-

Wurvilobis srulyofis sakiTxebis kvlevas unda gaaC-

ndes sistemuri da perspeqtiuli xasiaTi. 

manqanebis sistemaSi igulisxmeba manqanebis, mowyo-

bilobebis da meqanizaciis sxva saSualebebis droSi 

cvalebadi erToblioba, romelic iTvaliswinebs mSeneb-

lobis perspeqtiul ganviTarebas da uzrunvelyofs mSe-

neblobaSi sawarmoo procesebis kompleqsur-meqanize-

bul Sesrulebas. 

manqanebis sistema gansazRvravs nomenklaturas da 

meqanizaciis saSualebaTa raodenobriv Sefardebas, 

romlebic aucilebelia gansaxilvel periodSi mSeneb-

                            
* didi mniSvneloba eniWeba drekadi sivrciTi konstruqciebis 

gaangariSebis sainJinro Teoriebis damuSavebas, romlebic misaw-

vdomi iqneba inJiner-konstruqtorisaTvis da eqvemdebareba eleqtro-

nul-gamoTvliTi teqnikis gamoyenebas. [22, 121, 122, 123 da sxv.] 
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lobisaTvis dagegmili Senoba-nagebobebis agebis dros 

sawarmoo procesebis erTobliobis Sesasruleblad. 

manqanebis sistema mSeneblobisaTvis ganxiluli un-

da iyos, rogorc dinamiuri sistema, romelic icvleba 

gare faqtorebis mixedviT. 

am faqtorebs miekuTvneba: 

samSeneblo-samontaJo samuSaoebis fizikuri mocu-

lobebisa da xasiaTis Secvla; Senobebisa da nagebobe-

bis moculobiT-gegmarebiTi da konstruqciuli gada-

wyvetebis Secvla; samSeneblo masalebis Tvisebebis Se-

cvla da maTi axali saxeebis aTviseba; samSeneblo samu-

SaoTa warmoebis teqnologiis srulyofa da ganviTa-

reba, axali teqnologiuri meTodebis danergva; samSe-

neblo obieqtebis teritoriul-klimaturi ganlagebis 

Secvla.  

sistemis Secvla droSi SeiZleba moxdes zemo-

aRniSnuli faqtorebis xarisxobrivi da raodenobrivi 

Zvrebis dagrovebis kvalobaze. 

gareSe faqtorebis moqmedebiT SesaZlebelia manqa-

nebis sistemis organizebuli Secvla, maSasadame, man-

qanebis sistema ganixileba, rogorc marTvis obieqti. 

mSeneblobaSi sawarmoo procesebis kompleqsuri me-

qanizaciisaTvis manqanebis sistemis kvleva moicavs: 

1. Senoba-nagebobaTa agebis procesebis kompleqsuri 

meqanizaciisaaTvis manqanebis nomenklaturis dadgenas; 

2. manqanebis parkis struqturis damuSavebas;  
3. axal manqanebze teqnikuri moTxovnebis damuSavebas;  
4. samSeneblo manqanebisa da mowyobilobebis para-

metruli rigebis dadgenas;  
5. winadadebebisa da RonisZiebebis SemuSavebas man-

qanebis sistemis praqtikaSi dasanergad. 

samSeneblo-samontaJo samuSaoTa warmoebis efeqtu-
robis amaRlebas, manqanebis sistemis kvlevasTan erTad, 

gansazRvravs samSeneblo manqanebisa da mowyobilobebis 

avtomatizacia da principulad axali samontaJo saSu-
alebebis gamoyeneba (aeroamweebi da sxv.). amasTan dakav-
SirebiT savaldebuloa samSeneblo warmoebis procese-
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bis avtomatizaciis teqnikur-ekonomikuri efeqturobis 

gaangariSeba da dasabuTeba. 

rogorc zemoT iyo aRniSnuli, progresuli samSe-
neblo da teqnologiuri manqanebis, konstruqciebis, ma-

salebis Seqmna ganuyreladaa dakavSirebuli funda-
mentur kvleva-ZiebasTan. amasTan, saangariSo Teoria 

unda iyos misawvdomi inJinrisaTvis da eqvemdebarebo-

des eleqtronul-gamomTvleli teqnikis gamoyenebas. 

wamyvani samecniero-sakvlevi da saswavlo institutebis 

(ЦНИИОМТП, ВНИИСТ, ЦНИИСК, НИИ оснований и подземных 
сооружений, ВНИИМонтажспецстрой, НИИмосстрой, ВНИИстройдормаш, 
МИСИ им. В.В.Куйбышева da sxva) SemoqmedebiTi koleqtivebis 

mier Sesrulebulia mniSvnelovani kvleva TemiT gansazRvruli 

sakiTxebis gadasaWrelad. avtorebi Seecadnen gaeanalizebinaT 

maT xelT arsebuli sxva avtorebis, koleqtivebis da wina wle-

bis sakuTari kvlevis Sedegebi da mokrZalebuli wvlili Seeta-

naT TemaSi dasaxuli problemuri sakiTxebis gadawyvetaSi (da-

wvrilebiT ixileT avtoris wignSi _ “mSeneblobis meqanizacia 

da avtomatizacia”). 

 

 
$1. mSeneblobaSi manqanebis parkis struqtu-

ris srulyofa 
 

1. manqanebis sistemis agebis da misi meTodikis damu-

Savebis ZiriTadi debulebebi 

manqanebis sistemis formirebisadmi principuli mid-

goma, upirveles yovlisa, unda ganisazRvros samSeneb-

lo-samontaJo samuSaoTa kompleqsuri meqanizaciis moT-

xovnis uzrunvelyofiT, rac saboloo angariSiT gamo-

iwvevs Sromis nayofierebis mniSvnelovnad amaRlebas 

da xeliT Sesrulebuli procesebis maqsimalurad Sek-

vecas. amasTan, gansakuTrebuli yuradReba unda mieqces 

mSeneblobas specifikur pirobebSi. 

manqanebis sistemis ageba mizanSewonilia qvedar-

gebis principiT. mSeneblobis TiToeuli qvedargisaTvis 

unda damuSavdes manqanebis qvesistema, romelic gamoye-

nebuli unda iyos damoukideblad. cxadia, qvedargTa 

sistemebis erToblioba Seadgens manqanebis sistemas 

mTlianad mSeneblobisaTvis. 
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mSeneblobis SemadgenlobaSi Semavali qvedargebis 

(rogorc saxalxo meurneobis dargis) saorientacio Se-

madgenloba SeiZleba warmovadginoT Semdegi saxiT: 

a) samrewvelo mSenebloba;  

b) sacxovrebeli da kulturul-sayofacxovrebo 

mSenebloba;  

g) sasoflo-sameurneo mSenebloba:  

d) energetikuli mSenebloba;  

e) satransporto mSenebloba;  

v) milsadenebis mSenebloba;  

z) kavSirgabmulobis obieqtebis mSenebloba;  

T) wyalsameurneo mSenebloba. 

rogorc qvedargSi, aseve mTlianad mSeneblobaSi 

manqanebis sistemis ageba mizanSewonilia Sesruldes 

samSeneblo-samontaJo samuSaoTa calkeuli saxeebis Ta-

viseburebaTa da klasifikaciis gaTvaliswinebiT. 

qvedargebis manqanebis sistema moicavs monacemebs 

manqanebis nomenklaturis Sesaxeb, kompleqsuri meqaniza-

ciis ganxorcielebis mizniT, agreTve, manqanebis parkis  

struqturis Sesaxeb. manqanebis parametruli rigebi da 

maTdami teqnikuri moTxovnebi yalibdeba manqanis cal-

keuli saxisaTvis, qvedargis niSnis gauTvaliswineblad. 

gasagebia, rom manqanebis sistema mTlianad mSeneblobi-

saTvis muSavdeba zemoaRniSnuli masalebis yvela saxis 

gaTvaliswinebiT. 

manqanebis sistema unda moicavdes, rogorc sa-

kuTriv samSeneblo-samontaJo samuSaoTa Sesasru-

leblad aucilebel meqanizaciis saSualebebs (maT 

ricxvSi satransporto), aseve manqanebis teqnikuri mom-

saxurebis saSualebebs. 

meqanizaciis saSualebebis SemadgenlobaSi gaiTva-

liswineba, agreTve, meqanizebuli iaraRebi (instrumen-

tebi) da “mcire” meqanizaciis sxva saSualebebi, calke-

uli teqnologiuri procesebisa da operaciebis meqani-

zaciis mizniT. 

ЦНИИОМТП – mis mier Sesrulebuli kvlevis safu-

Zvelze manqanebis sistema SeiZleba daiyos: moklevadia-
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ni prognozis sistemad da grZelvadiani prognozis 

sistemad. 

moklevadiani prognozis sistemaSi gamoiyeneba seri-

ulad gamoSvebuli meqanizaciis saSualebebi, agreTve, 

saSualebebi, romelTa aTvisebac gaTvaliswinebulia 

uaxloes wlebSi. 

grZelvadiani prognozis sistemaSi, meqanizaciis aT-

visebuli saSualebebis garda,  ganixileba asaTvisebeli 

saSualebebisa da axali manqana-mowyobilobebis gamoye-

nebis SesaZlebloba, romelic aucilebelia prognozi-

rebuli Senoba-nagebobebis agebis kompleqsuri meqani-

zaciisaTvis; amasTan, igulisxmeba, rom gansaxilvel pe-

riodSi aRniSnul teqnikur saSualebaTa  Seqmna teqno-

logiurad aucilebeli, teqnikurad realuri da eko-

nomiurad mizanSewonilia. 

manqanebis sistemis dasamuSaveblad amosavali mona-

cemebi unda Seicavdes mSeneblobis perspeqtiuli ganvi-

Tarebisa da struqturis Secvlis, asagebi Senobebisa 

da nagebobebis tipebis, samSeneblo-samontaJo samuSao-

ebis moculobebis, maTi Sesrulebis pirobebis (gansa-

kuTrebuli regionaluri pirobebis CaTvliT); meqaniza-

ciis saSualebebis maxasiaTebel masalebs. 

manqanebis sistemisaTvis amosavali monacemebis yve-

laze rTul da Sromatevad nawils warmoadgens siste-

mis teqnologiuri safuZvlebis damuSaveba, romlis mi-

zans warmoadgens Senoba-nagebobebis ganviTarebis per-

speqtivebis da maT asagebad saWiro samSeneblo-samonta-

Jo samuSaoTa moculobebis sakmaod dasabuTeba da 

mTliani gansazRvra mSeneblobis yvela gansaxilveli 

qvedargis mixedviT. 

mSeneblobis yvela qvedargisaTvis erTiani saklasi-

fikacio safuZvlis Seqmnis mizniT, ZiriTadi teqnolo-

giuri amosavali monacemebi yalibdeba teqnologiuri ma-

xasiaTeblebis saxiT yovelgvari samSeneblo-samontaJo sa-

muSaosaTvis, romlebsac moicavs manqanebis sistema. 

teqnologiuri maxasiaTebeli warmoadgens samSe-

neblo-samontaJo samuSaos romelime saxis gansazRvrul 

warmomadgenlobiT (Senobebis an nagebobebis gansaz-
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Rvruli jgufisaTvis mravaljeradi ganmeorebiT) saxe-

sxvaobas, romelic aRwers asagebi konstruqciuli ele-

mentebis da samuSaoebis Sesrulebis pirobebis maxasia-

Tebeli niSnebis (parametrebis) erTobliobas. 

niSnebis (parametrebis) nomenklatura, romelic aR-

wers mocemul teqnologiur maxasiaTebels, meqaniza-

ciis saWiro saSualebaTa tipzomis erTniSnad gansaz-

Rvris saSualebas unda iZleodes, teqnologiuri Sez-

Rudvebis an variantebis SedarebiTi teqnikur-ekono-

mikuri Sefasebis safuZvelze. 

amrigad, samSeneblo-samontaJo samuSaos TiToeuli 

saxe xasiaTdeba teqnologiuri maxasiaTeblebis gansaz-

Rvruli erTobliobiT, romlebic qmnian erTian teqno-

logiur safuZvels mSeneblobis TiToeuli qvedargisa 

da mTlianad mSeneblobisaTvis. gasagebia, rom teqno-

logiuri maxasiaTeblebi dgeba sabazo wlisaTvis, 

vTqvaT 2007 wlisaTvis, da warmoadgenen prognozirebis 

obieqts 2035 da 2045 wlebis programis horizonte-

bisaTvis. 

2035 wlis donis gansazRvris dros, cxadia, ga-

moiyeneba gamsxvilebuli saprognozo monacemebi, ro-

melTa safuZvelzec Sesruldeba 2007 wlis donisaTvis 

Sedgenili teqnologiuri safuZvlis teqnologiuri ma-

xasiaTeblebis da sxva elementebis koreqtireba. amas-

Tan, 2035 wlis donisaTvis Sedgenili teqnologiuri 

maxasiaTeblebi saWiroebis SemTxvevaSi SeiZleba gam-

sxvilebul da transformirebul iqnen. 

manqanebis sistemis damuSavebisaTvis SeiZleba gamo-

viyenoT prognozirebis sxvadasxva meTodi da mocemul 

dargSi dagrovili samecniero potenciali. metad per-

speqtiulia prognozirebis saeqsporto meTodi, rogo-

ricaa, magaliTad, “delfis meTodi”, ekstrapoliaciis 

meTodi, ekonomikur-maTematikuri modelirebis meTodi 

da sxv. 

2. manqanebis sistemis damuSavebis ZiriTadi etapebi da 

maTi Sesrulebis Tanmimdevroba 

manqanebis sistemis damuSaveba SeiZleba daiyos sam 

ZiriTad etapad: 
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a) meToduri masalebis damuSaveba mTlianad manqane-

bis sistemis da misi calkeuli elementebis Sesaqmne-

lad; 

b) aucilebeli amosavali monacemebis Camoyalibeba 

manqanebis sistemis dasamuSaveblad (mosamzadebeli etapi); 

g) calkeuli qvedargebisa da mTlianad mSeneblo-

bisaTvis manqanebis sistemis damuSaveba. 

pirveli etapi iTvaliswinebs zogadi meToduri de-

bulebebis, manqanebis sistemis teqnologiuri safuZ-

vlis damuSavebis, kompleqsuri meqanizaciisaTvis manqa-

nebis nomenklaturis meTodikebis, manqanebis parkis 

struqturis da perspeqtiuli parametruli rigebis, 

agreTve, manqanebis sistemis maketis Sedgenas. 

meore etapi moicavs amosavali monacemebis momza-

debis samuSaoebs. rogorc zeviT iyo aRniSnuli, amosa-

vali monacemebi axasiaTeben sabazo wlis da ganxilu-

li perspeqtiuli periodis mdgomareobas: samuSaoTa sa-

xeebis mixedviT teqnologiuri procesebis da meqaniza-

ciis saSualebebis (manqanebis, mowyobilobebis, meqani-

zebuli instrumentebis) amosavali nomenklaturebi; man-

qanebis sistemis gansazRvrisaTvis teqnologiuri safuZ-

veli; warmoebis mdgomareoba da ganviTarebis mimarTu-

lebebi, meqanizaciis saSualebaTa aTviseba. 

mesame etapi gulisxmobs manqanebis sistemis Ziri-

Tadi Semadgeneli elementebis momzadebis samuSaoebs; 

teqnologiuri procesebisa da meqanizaciis saSualebe-

bis nomenklaturebi samSeneblo-samontaJo samuSaoebis 

kompleqsuri meqanizaciisaTvis; manqanebis parkis struq-

turebi; manqanebis perspeqtiuli parametruli rigebi; 

axali samSeneblo manqanebisadmi teqnikuri moTxovnebi; 

ganzogadebuli winadadebebi manqanebis sistemis Sesaxeb. 

amrigad, mosamzadebeli etapi (pirveli etapi) moi-

cavs Semdeg sakiTxebs: 

a) sainformacio amosavali monacemebis damuSaveba: 

samSeneblo-samontaJo samuSaoTa saxeebis mixedviT 

teqnologiuri procesebis nomenklaturebi; meqanizaciis 

saSualebebis (manqanebi, mowyobilobebi, iaraRebi) nomen-

klaturebi;  
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b) manqanebis sistemis gansazRvrisaTvis teqnolo-

giuri safuZvlis damuSaveba: 

gansaxilveli periodisaTvis Senoba-nagebobebis kon-

struqciuli da moculobiT-gegmarebiTi ganviTarebis 

prognozireba; samSeneblo-samontaJo samuSaoTa saxeebis 

mixedviT teqnologiuri maxasiaTeblebis damuSaveba 

obieqtis daniSnulebisa da samuSaoTa warmoebis pi-

robebis gaTvaliswinebiT; gansaxilveli periodisaTvis 

samSeneblo-samontaJo samuSaoTa teqnologiis ganvi-

Tarebis prognozireba; gansaxilveli periodisaTvis 

samSeneblo-samontaJo samuSaoTa struqturisa da fizi-

kuri moculobebis prognozireba. 

g)samSeneblo manqanebis, mowyobilobebisa da meqani-

zebuli instrumentebis ganviTarebis mimarTulebebis 

gansazRvra: 

samSeneblo manqanebis, mowyobilobebisa da meqanize-

buli instrumentebis warmoebis ganviTarebis prognozi-

reba;samSeneblo manqanebis, mowyobilobebis da meqanize-

buli iaraRebis konstruqciul-saeqspluatacio Tvisebe-

bis srulyofis prognozireba; axali manqanebis aTvise-

bisa da modernizaciisaTvis dasaxuli RonisZiebebi. 

meore etapi. mSeneblobis kompleqsuri meqanizaci-

isaTvis manqanebis sistemis damuSaveba, moicavs Semdeg 

sakiTxebs: 

a) mSeneblobis kompleqsuri meqanizaciisaTvis teq-

nologiuri procesebisa da meqanizaciis saSualebaTa 

nomenklaturebis damuSaveba: 

teqnologiuri procesebisa da maTi kompleqsuri me-

qanizaciisaTvis saWiro saSualebebis (manqanebis, mowyo-

bilobebisa da meqanizebuli instrumentis) nomenkla-

turebis damuSaveba; arateqnologiuri procesebisa da 

operaciebis nomenklaturis Sedgena; samSeneblo-

samontaJo samuSaoTa kompleqsuri meqanizaciisaTvis 

arasakmao raodenobis manqanebis nomenklaturis Sedge-

na; meqanizaciis axali saSualebebisadmi teqnikuri moT-

xovnebis damuSaveba. 

b) manqanebis parkis struqturis gansazRvra: 
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meqanizaciis saSualebebze moTxovnilebis maCveneb-

lebis gansazRvra; manqanebis parkebis struqturis gan-

sazRvra. 

g) samSeneblo manqanebis perspeqtiuli parametruli 

rigebis gansazRvra. 

d) manqanebis sistemis Sesaxeb Senakrebi masalebis 

damuSaveba: 

manqanebis sistemis Sesaxeb Senakrebi winadadebebis 

momzadeba damuSavebuli winadadebebis efeqturobis Se-

fasebiT; sistemis marTvis sakiTxebis damuSaveba; damu-

Savebuli sistemis danergvisaTvis aucilebeli Ronis-

Ziebebis momzadeba. 

mesame etapi. manqanebis sistemaSi meqanoaRWurvilo-

bis sakiTxebis damuSavebis meTodika, ganixilavs Semdeg 

sakiTxebs: 

a) mSeneblobis kompleqsuri meqanizaciisaTvis teq-

nologiuri procesebisa da meqanizaciis saSualebaTa 

nomenklaturebis damuSaveba. 

teqnologiuri procesebisa da meqanizaciis saSua-

lebaTa nomenklatura gulisxmobs procesebisa da maTi 

Sesabamisi meqanizaciis arsebul da axal perspeqtiul 

saSualebebs, romelTa eqspluataciisaTvis SeiZleba iq-

nes gaTvaliswinebuli mSeneblobis samanqano parkebi 

saangariSo periodSi. 

teqnologiuri procesebis nomenklaturebis damuSa-

veba unda Sesruldes etapobrivad, qvedargebis mixedviT 

saerTo-samSeneblo da samuSaoTa specialuri saxeebis 

procesebis amosavali, samsaxurebrivi nomenklaturebis 

Sedgenis gziT. procesebis Semadgenloba da maTi deta-

lizaciis xarisxi ganisazRvreba asagebi Senoba-nagebo-

bis konstruqciuli da teqnologiuri TaviseburebebiT, 

agreTve, Sesabamisi manqanebis saxiT, romlebic uzrun-

velyofen samuSaoTa Sesrulebis kompleqsur meqaniza-

cias. 

arsebuli da perspeqtiuli manqanebis SerCeva gan-

xorcieldeba manqanebis efeqturi gamoyenebis areebis 

gansazRvris gziT, manqanebis teqnologiuri maxasiaTeb-

lebisa da nomenklaturis safuZvelze. 
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am etapze warmoebs meqanizaciis wesebis mixedviT 

samuSaoTa moculobebis ganawilebis sxvadasxva varian-

tis teqnikur-ekonomikuri Sefaseba, manqanebis kompleqte-

bad danawilebisa da sxva faqtorebis gaTvaliswinebiT. 

amasTan, calsaxad dgindeba manqanebis tip-zomebi, 

romlebic Tavisi teqnikur-ekonomikuri maCveneblebiT 

yvelaze metad Seesabameba samSeneblo samuSaoTa saxe-

ebis teqnologiur maxasiaTeblebs. 

manqanebis calkeuli tip-zomebis da manqanebis kom-

pleqtebis Sedgena warmoebs manqanebis damuSavebuli no-

menklaturis safuZvelze, manqanebis konstruqciul-saeq-

spluatacio Tvisebebis srulyofis winadadebebisa da 

perspeqtiul periodSi, maTi Rirebulebis Secvlis gaT-

valiswinebiT. 

manqanebis ZiriTadi jgufebis efeqturi gamoyenebis 

areebis gansazRvris dros SeiZleba gamoyenebuli iyos 

ekonomikur-maTematikuri modelireba, damuSavebuli mo-

delebi da programebi. damxmare da sxva manqanebisaTvis 

gamoyenebis areebi dadgindeba saeqsperto meTodiT. 

cxadia, manqanebis gamoyenebis areebis dadgenisas 

teqnikur-ekonomikuri gaangariSebis saSualebiT miRebu-

li Sedegebis urTierTSedarebisa da gaanalizebisaTvis 

miRebuli unda iyos erTiani amosavali monacemebi da 

maCveneblebi (manqanis Rirebuleba, xarjebi manqanis ga-

dabazirebaze, manqanis eqspluataciaSi Sesayvani samu-

Saoebis Rirebuleba da a.S.) TiToeuli manqanisaTvis. 

qvedargebis mixedviT procesebis nomenklatura ga-

nicdis koreqtirebas da erTiandeba procesebisa da me-

qanizaciis saSualebebis Senakreb nomenklaturaSi. 

procesebisa da meqanizaciis saSualebebis erTiani 

analizis safuZvelze dadgindeba da damuSavdeba: ara-

teqnologiuri procesebis nomenklatura, romelTa 

Secvlac SesaZlebeli iqneba Senobebisa da nagebobebis 

nawilebis teqnologiis an konstruqciuli gadawyve-

tebis Secvlis gziT; manqanebis nomenklatura, romle-

bic araa sakmarisi samSeneblo-samontaJo samuSaoebis 

kompleqsuri meqanizaciisaTvis; samodernizacio manqane-
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bis nomenklatura; teqnikuri moTxovnebi axal samSe-

neblo manqanebis Seqmnaze. 

b) teqnikuri moTxovnebis damuSaveba axali manqane-

bis, meqanizmebis, iaraRebisa da mowyobilobebis Seq-

mnaze. 

teqnikuri moTxovnebi warmoadgens pirvel da erT-

erT ZiriTad dokuments, romelic aucilebelia axali 

samSeneblo manqanis da mowyobilobis teqnikuri mocemu-

lobisa da sakonstruqtoro damuSavebis gansazRvrisaTvis 

[84]. (ixile samagaliTo forma.) 

teqnikur moTxovnebSi Camoyalibebulia ZiriTadi 

teqnologiuri, teqnikur-saeqspluatacio parametrebi da 

teqnikur-ekonomikuri maCveneblebi, romlebic moeTxove-

baT axlad Sesaqmnel manqanebs da mowyobilobebs samSe-

neblo warmoebis ganviTarebis perspeqtivebisa da manqa-

naTmSeneblobis Tanamedrove teqnikuri donis gaTvalis-

winebiT. 

teqnikuri moTxovnebi axal manqana-mowyobilobebze 

dgeba teqnologiuri maxasiaTeblebis damuSavebis dros, 

rodesac gamovlindeba xeliT Sesasrulebeli procese-

bis nomenklatura, manqanebisa da mowyobilobebis Sec-

vlis an modernizaciis Catarebis aucilebloba (manqa-

nebi da mowyobilobebi, romlebic ar pasuxoben samSe-

neblo warmoebis teqnologiis Tanamedrove moTxovnebs). 

teqnikuri moTxovnebis damuSaveba SeiZleba warimar-

Tos ori mimarTulebiT. 

pirveli mimarTuleba. teqnikuri moTxovnebis damu-

Saveba calkeuli tip-zomis samSeneblo manqanisaTvis, 

meqanizmebisaTvis, iaraRebisa da saerTo Tu specialuri 

daniSnulebis mowyobilobebisaTvis. moTxovnebi muSav-

deba tradiciul da principulad axal manqanebze, rom-

lebic gaTvaliswinebulia sxvadasxva regionalur piro-

bebSi (CrdiloeTi, samxreTi da sxva zonebi) Sesasrule-

beli saerTo-samSeneblo da specialuri samuSaoebis me-

qanizaciisaTvis. 

moTxovna SeiZleba damuSavdes manqanaze mTlianad 

an calkeul nawilze, muSa organoze mxolod sabazo 

modelis SenarCunebiT, raTa SesaZlebeli iyos mocemuli 
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forma (samagaliTo) 
teqnologiuri procesebisa da meqanizaciis saSualebaTa nomenklatura 

mSeneblobis kompleqsuri meqanizaciisaTvis 

samuSaos saxe _ _ _ _ _ _ _ _ _ _ _ _ _  periodisaTvis 
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manqanis an meqanizmis modernizaciis Sesruleba da mo-

difikaciis miReba. 

meore mimarTuleba. saerTo-samSeneblo da specia-

luri samuSaoebisaTvis gaTvaliswinebuli saerTo da 

specialuri daniSnulebis ZiriTadi samSeneblo manqa-

nebis, meqanizmebis da iaraRebis saeqspluatacio Tvise-

bebisadmi saerTo teqnikuri moTxovnebis damuSaveba. 

saerTo teqnikuri moTxovnebi unda moicavdes sa-

kiTxebs: manqanebis saimedooba da xangamZleoba, Sesas-

rulebeli samuSaoebis xarisxi, momsaxure personalis 

muSaobis pirobebi, manqanebis Sewyobadoba teqnikuri 

momsaxurebisadmi, SekeTebisadmi, manqanebis mobiloba da 

transportabeloba, usafrTxoebis teqnika da muSaobis 

uvnebloba. 

teqnikuri moTxovnebis ganxilva da damtkiceba unda 

moxdes Sesabamisi uwyebebisa da saministroebis mier, 

dadgenili wesiT. 

g) samSeneblo da sagzao manqanebis perspeqtiuli 

parametruli rigebis damuSaveba. 

parametruli rigi gulisxmobs manqanebis mocemuli 

jgufis an tipis mTavari parametris ricxviTi mniSvne-

lobebis erTobliobas. 

parametruli rigi optimaluria, Tu igi xasiaTdeba 

TiToeul tip-zomis manqanis garkveuli raodenobrivi 

moxmarebiT drois mocemul periodSi, romelTanac sru-

li SesabamisobiT mocemuli tipis manqanebis parki uz-

runvelyofs dagegmili samuSaoebis Sesrulebas minima-

luri jamuri danaxarjebiT manqanebis warmoebisa da 

maTi gamoyenebis sferoSi. 

manqanebis sistemis CarCoebSi parametruli rigebis 

damuSaveba xorcieldeba ori meTodiT: ekonomikur-maTe-

matikuri modelirebis meTodiT optimizaciiTurT da 

saangariSo-saeqsperto meTodiT. 

mizanSewonilia damuSavdes optimizebuli parametru-

li rigebi Semdegi masiuri tipis manqanebze da iaraRebze: 

erTCamCiani eqskavatorebi, isrovani amweebi, satvirTve-

lebi, sawevelebi, koSkuri amweebi, betonCamwyobebi, skrepe-
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rebi, ximinjsasobi mowyobiloba, meqanizebuli instrumenti 

(iaraRi), mosapirkeTebeli manqanebi, vibratorebi. 

meqanizaciis saSualebebis CamoTvla, romelTaTvi-

sac muSavdeba parametruli rigebi, erT-erTi zemoT-

aRniSnuli meTodiT, zustdeba samSeneblo manqanebis 

nomenklaturis (klasifikaciis) damuSavebis stadiaze. 

rigebis damuSavebis dros unda Sesruldes manqa-

nebis damuSavebis sferoSi – (manqanaTmSenebloba da 

manqanebis gamoyeneba mSeneblobaSi) moqmedi faqtorebis 

SeTanxmeba maCveneblebis optimizaciis bazaze, mTlianad 

saxalxo meurneobisaTvis. 

parametruli rigebis damuSavebis etapTan dakavSi-

rebulia qvedargebSi, mSeneblobaSi mTlianad da agreT-

ve calkeuli samSeneblo organizaciebis manqanebis par-

kis struqturis gansazRvra. 

es stadia uzrunvelyofs, manqanebis parametruli 

rigebis agebisas gaTvaliswinebul iqnes manqanebis par-

kis formirebis Taviseburebani (mSeneblobis koncentra-

cia an ganwerteba, parkis eqspluataciis organizaciu-

li formebis Secvla, mSeneblobis mniSvnelovani gada-

adgileba gansakuTrebuli klimaturi pirobebis raione-

bidan da sxva). 

samSeneblo manqanebis optimaluri parametruli ri-

gebis damuSavebis mizania samSeneblo manqanebis parkis 

struqturis xarisxobrivi da raodenobrivi srulyofa 

da maTi gamoSvebis mowesrigeba, manqanebis eqspluata-

ciisa da damzadebis sferoebSi jamuri danaxarjebis 

Semcirebis mimarTulebiT, mocemul periodSi dagegmili 

samSeneblo samuSaoebis xarisxovani da drouli Sesru-

lebis gaTvaliswinebiT. 

mocemuli tipis samSeneblo manqanebis parametruli 

rigis ageba warmoebs mTavari parametris mixedviT. 

parametrebisa da obieqtis urTierTkavSiris xasi-

aTi, mocemul obieqtze mocemuli manqanis gamoyenebis 

SesaZleblobis TvalsazrisiT, samSeneblo manqanebis 

sxvadasxva jgufisaTvis gansxvavebulia. 
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am niSniT samSeneblo manqanebi SeiZleba daiyos 

jgufebad, romlebic xasiaTdebian parametruli rigebis 

damuSavebis dros meToduri midgomis zogadobiT: 

manqanebi, romelTa gamoyenebis SesaZlebloba moce-

mul obieqtze samuSaoTa Sesrulebis dros ganisaz-

Rvreba manqanisa da obieqtis parametrebis Tanafardo-

biT, amasTan naklebi parametrebis mqone manqanebis gamo-

yeneba gamoricxulia (magaliTad, samontaJo amweebi, sa-

wevelebi, specializebuli transporti da sxva); 

manqanebi, romelTa gamoyenebis SesaZlebloba moce-

mul obieqtze samuSaoTa Sesrulebis dros ganisaz-

Rvreba manqanisa da obieqtis parametrebis Tanafardo-

biT, amasTan meti parametrebis mqone manqanebis gamo-

yeneba obieqtze naklebi Sesabamisi parametrebiT  gamo-

ricxulia (magaliTad, sagvirabo eqskavatorebi, siRrmu-

li vibratorebi da sxva); 

manqanebi, romelTa gamoyenebis SesaZlebloba Sez-

Rudulia mTavari parametris zeda da qveda sazRvrebiT 

(magaliTad, gvirabgamyvani fari da sxv).; 

manqanebi, romelTa gamoyenebis SesaZlebloba moce-

mul obieqtze ar aris limitirebuli manqanisa da obi-

eqtis parametrebis TanafardobiT (magaliTad, skrepe-

rebi, buldozerebi, betonSemrevi danadgarebi da sxv.). 

ukanaskneli jgufis manqanebisaTvis, maTi Sesabami-

soba muSaobis sxvadasxva pirobebisaTvis ganisazRvreba 

teqnikur-ekonomikuri maCveneblebis safuZvelze. 

samSeneblo manqanebis parametruli rigebi unda da-

muSavdes 2035 wlamde periodisaTvis da isini imoqme-

deben am periodis ganmavlobaSi. Semdgomi periodis 

2035-2045 ww. dasawyisisaTvis unda damuSavdes axali pa-

rametruli rigebi, axali periodis pirobebis Sesat-

yvisad. amrigad, unda uzrunvelyofili iqnes manqanebis 

parkis uwyveti koreqtireba da manqanebis gamoSveba sam-

Seneblo warmoebis moTxovnebis Sesabamisad. 

periodis xangrZlivoba, romelzec muSavdeba para-

metruli rigi, ganisazRvreba manqanebis konkretuli 

jgufisaTvis kerZo meTodikebis damuSavebis dros, Sem-

degi faqtorebidan gamomdinare; mocemuli tipis manqa-
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nebis samsaxuris vadebi; mocemuli tipis axali manqane-

bis damuSavebisa da aTvisebis vadebi; 

ganxiluli tipis manqanebiT Sesasrulebeli samSe-

neblo samuSaoebis xasiaTisa da moculobebis perspeq-

tiuli monacemebis utyuaroba da misi damokidebuleba 

perspeqtiuli periodis xangrZlivobaze. 

parametruli rigis damuSavebis periodis miReba mi-

zanSewonilia saxalxo meurneobis dagegmvis periodis 

jeradis tolad. 

dinamikuri amocanis gadawyvetis didi sirTulis 

gamo, romelic iTvaliswinebs saangariSo periodis gan-

mavlobaSi manqanebis parkis Semadgenlobis da misi ga-

moyenebis pirobebis cvlilebas, ama Tu im etapze mo-

cemuli tipis samSeneblo manqanebis perspeqtiuli para-

metruli rigis optimizaciis amocana gadawydeba gan-

sazRvruli periodisaTvis (wlisaTvis), romlis ganmav-

lobaSic samuSaoTa moculoba da maTi struqtura mi-

iReba mudmivi sididis tolad. 

amocanis dinamikur xasiaTTan miaxloebis mizniT, 

rigebis gaangariSeba SeiZleba Sesruldes saangariSo 

periodis (aTwleulis) ramdenime wlisaTvis, romelTa 

safuZvelzec SeirCeva erTiani parametruli rigi. 

samSeneblo manqanebis parametruli rigebis optimi-

zaciis kriteriumad miiReba dayvanili xarjebis maCve-

nebeli, romelic ganisazRvreba formuliT: 

             )( manq

n

mS

n EKKEC ⋅∆++=Π ,             (7.1) 

sadac Π  aris dayvanili xarjebi saangariSo wels pa-

rametruli rigis mocemuli variantis dros; 

C – produqciis TviTRirebuleba; 
manq

n

mS

n EE ,  – kapdabandebis efeqturobis normatiuli 

koeficienti mSeneblobasa da manqanaTmSeneblobaSi; 

K∆  – damatebiTi kapdabandeba samecniero-sakvlev, 

saproeqto samuSaoebze da axali manqanebis warmoebis 

aTvisebaze. 

samSeneblo manqanebis parametruli rigebis damuSa-

vebis dros, rac SeiZleba srulad, unda gaviTvaliswi-
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noT manqanebis eqspluataciisa da damzadebis sferoeb-

Si moqmedi faqtorebi. 

sakiTxis amgvari dayeneba da aqedan gamomdinare si-

rTule amocanisa gansazRvravs Tanamedrove efeqturi 

gamomTvleli manqanebisa da maTematikuri meTodebis ga-

moyenebis aucileblobas. 

samSeneblo manqanebis optimaluri parametruli ri-

gebis gansazRvra ganixileba, rogorc determinirebuli 

amocana, vinaidan ganxiluli amocanebis msgavsi amoca-

nebis amoxsnis meTodebi, zogierTi moqmedi faqtoris 

albaTobis xasiaTis gaTvaliswinebiT, dResdReobiT 

arasakmarisadaa damuSavebuli. 

amasTan dakavSirebiT miiReba, rom optimaluri pa-

rametruli rigis Sesabamisad rekomendebuli manqanebi 

gamoiyeneba saangariSo pirobebSi. 

manqanebis maragi, romelic aucilebelia maTi gamo-

yenebis miRebuli pirobebidan gadaxris kompleqtaci-

isaTvis da samuSaoTa dagegmili moculobebis Sesru-

lebis uzrunvelsayofad mocemul periodSi, paramet-

ruli rigis angariSis procesSi ar ganisazRvreba. 

optimaluri parametruli rigis manqanebis mTavari 

parametris mniSvnelobebis dayvana sasurveli ricxvebis 

uaxloes rigamde kompleqsuri maTematikuri amocanis 

gadawyvetis stadiaze ar gaiTvaliswineba. 

mocemuli saxis samSeneblo samuSaoebis moculo-

bisa da struqturis mixedviT monacemebis momzadeba 

warmoebs manqanebis sistemis teqnologiuri safuZvlis 

damuSavebis stadiaze. 

pirvel etapze ganixileba mravalfaqtoriani teqni-

kur-ekonomikuri modeli, romelSic SeZlebisdagvarad 

gaiTvaliswineba yvela faqtori, rac gavlenas  axdens 

optimizaciis kriteriumze. 

aseTi modelis aRweram SeiZleba gamoiwvios Zalze 

rTuli maTematikuri aparatis gamoyenebis aucilebloba 

da maTematikuri modelis dayvanis SeuZlebloba saan-

gariSo proceduramde. amitom, Semdeg etapze unda Ca-

tardes mocemuli modelis gamartiveba rigi faqtorebis 

gavlenisagan abstrahirebis gziT, amosavali monacemebi-
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sadmi miyenebiT, modelis maTematikuri formalizaciis 

SesaZleblobis Seqmnis mizniT da Semdeg misi reali-

zaciiT eleqtronul-gamoTvliT manqanaze. 

modelis gamartivebis TiToeuli etapi unda Se-

fasdes saboloo Sedegis sizustisa da utyuarobis 

TvalsazrisiT. 

Semdeg, warmoebs gamartivebuli modelis maTe-

matikuri formalizacia, algoriTmisa da gamosaTvle-

li programis damuSaveba. 

analogiuri amocanebis gadawyvetis maTematikuri me-

Todebis ganviTarebis Tanamedrove donis dros kom-

pleqsur modelSi gaTvaliswinebuli unda iyos Semdegi 

faqtorebi:  mocemuli saxis samuSaoTa moculoba da 

struqtura gansaxilveli periodisaTvis; faqtorebi, 

romlebic gansazRvravs danaxarjebis sidides manqa-

nebis eqspluataciaze; faqtorebi, romlebic gansaz-

Rvravs manqanebis gamoyenebas droisa da mwarmoeblu-

robis mixedviT; faqtorebi, romlebic gansazRvravs 

danaxarjebs manqanebis damzadebaze (parametruli ri-

gebis rekomendaciebis Sesabamisad axali tipis manqa-

nebis aTvisebasTan dakavSirebiT saWiro kapitaldaban-

debis CaTvliT), manqanebis gamoSvebis seriulobas, 

dros; faqtorebi, dakavSirebuli saangariSo periodis 

dasawyisisaTvis arsebuli parkis gamoyenebasTan, e.i. 

muSaobisunariani manqanebis gamoyenebasTan, im SemTxve-

vebis CaTvliT, rodesac aRniSnuli manqanebi arasru-

lad Seesabameba eqspluataciis pirobebs. 

amgvarad, gansazRvruli parametruli rigi gviCve-

nebs, romeli axali manqanebiT da ra raodenobiT unda 

Seivsos arsebuli parki, raTa uzrunvelyofil iqnes 

dayvanili xarjebis minimumi mocemul samuSaoTa Sesru-

lebisas; 

faqtorebi, dakavSirebuli mocemuli saxis samuSao-

ebze sxva tipis manqanebis gamoyenebis SesaZleblobasTan. 

saxalxo meurneobis dagegmvisas saangariSo peri-

odze igulisxmeba, rom samSeneblo manqanaTmSeneblo-

bisa da samSeneblo warmoebis dargebi uzrunvelyofi-

lia saWiro resursebiT. 
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gamonakliss Seadgenen faqtorebi, romlebic unda 

iqnen gaTvaliswinebuli parametruli rigebis damuSa-

vebisas: 

seriulobis gazrda manqanebis gamoSvebis angariSze, 

romlebic gamoiyeneba arasamSeneblo warmoebis sferoSi; 

sxva dargis qarxnebis mier samSeneblo manqanebisaTvis 

mowodebuli sakompleqtebeli kvanZebisa da agregatebis 

parametrebTan dakavSireba. 

samSeneblo manqanebis calkeuli jgufebis optima-

luri parametruli rigebis damuSavebis Sedegad unda 

ganisazRvros: 

manqanebis mocemuli jgufis tipzomebis rigi mTava-

ri parametris mixedviT; saangariSo periodisaTvis man-

qanebze raodenobrivi moTxovna tipzomebis mixedviT. 

amrigad, manqanebis parametruli rigebis gansaz-

Rvris dros damuSavebuli da ganmartebuli masalebi 

unda Seicavdnen: 

mocemuli tipis manqanebis parametruli rigis damu-

Savebis mizanSewonilobis dasabuTebas; ZiriTadi cnebe-

bis gansazRvras; amosaval monacemebs, romlebic gamo-

yenebuli iyo gaangariSebebSi, maTi miRebis wyaroebze 

miTiTebiT; miRebuli Sedegebis sizustis Sefasebas; re-

komendaciebs Sedegebis realizaciisaTvis; manqanebis 

parametruli rigis danergvis Sedegad miRweuli eko-

nomikuri efeqtis gaangariSebas. 

d) mSeneblobisaTvis manqanebis parkis struqturis 

damuSaveba. 

manqanebis parkis struqtura ganisazRvreba parkSi 

ZiriTadi, damxmare da sxva manqanebis jgufebiT, meqa-

nizebuli iaraRebiTa da samSeneblo-gamosayvani manqane-

bis raodenobrivi da xarisxobrivi SemcvelobiT drois 

garkveul periodSi. 

manqanebis parkis struqturis damuSavebis ZiriTadi 

etapebi SeiZleba ganisazRvros: 

manqanebis gamomuSavebis gansazRvra samuSaoebis sa-

xeebis mixedviT qvedargebSi; samuSaoebis xvedriTi mo-

culobebis gansazRvra naturalur maCveneblebSi qve-

dargebis mixedviT; manqanebis parkis struqturis da-
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muSaveba (fizikuri moculobis erTeulze da 1 mln. 

maneTze) qvedargebSi; manqanebis parkis struqturis gan-

sazRvra (meqanizaciis saSualebaTa perspeqtiuli par-

kis) mSeneblobaSi. 

manqanebis parkis struqturis damuSavebis erT-erT 

ZiriTad etaps warmoadgens manqanis wliuri gamomu-

Savebis gansazRvra. 

manqanebis wliuri gamomuSaveba ganisazRvreba gamoT-

vlis gziT saaTuri mwarmoeblobisa da manqanebis per-

speqtiul periodSi muSaobis wliuri reJimis safuZvelze. 

gamomuSavebis gaangariSeba warmoebs mxolod ZiriTadi 

samSeneblo manqanebisaTvis. meqanizebuli iaraRebisa da mo-

wyobilobebisaTvis gamomuSavebis dadgena ar xdeba. maTze 

moTxovnileba ganisazRvreba sxva meTodebiT. 

ase magaliTad, moTxovnileba meqanizebul iaraRze 

gamovlindeba samuSaos xasiaTis operaciebisa da proce-

sebis kompleqsisaTvis teqnologiuri saWiroebis safu-

Zvelze, 1 mln man. an 1000 kac (muSa) mimarTebiT. 

meqanizebul instrumentze moTxovnilebis angariSi 

rekomendebulia Sesruldes ЦНИИОМТП-is meTodikiT. 

samuSaoTa xvedriTi moculobebi (1 mln. maneTze) 

qvedargebSi calkeuli saxeebisaTvis dadgindeba sapro-

eqto organizaciebis mier. 

manqanebis parkis struqturis gansasazRvrad mTlia-

nad mSeneblobisaTvis dadgindeba mSeneblobis calke-

uli dargebis samuSaoTa moculobis (fulad gamosa-

xulebaSi) Sefardeba samSeneblo samuSaoTa mTlian mo-

culobasTan. 

mSeneblobis manqanebis parkis struqturis formi-

rebis dros gaiTvaliswineba monacemebi manqanebis para-

metruli rigebis Sesaxeb. 

meqanizaciis saSualebaTa parkis struqtura unda 

Seicavdes parkSi manqanebis calkeuli tipebisa da tip-
zomebis Sefardebas, gamosaxuls procentebSi. 

ZiriTadi samSeneblo manqanebis garda, parkSi Sedis 

meqanizebuli instrumentebi, meqanizmebi mcire meqaniza-

ciisaTvis da sxva manqanebi. 
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manqanebis parkis es nawili saerTo struqturaSi 

ganisazRvreba fuladi gamosaxulebiT (ZiriTadi parkis 

Rirebulebidan procentebSi) samSeneblo-samontaJo sa-

muSaoTa Rirebulebis 1 mil. maneTze. 

mSeneblobis dargis meqanizaciis saSualebaTa par-

kis struqtura moicavs jamur moTxovnilebebs ZiriTad 

manqanebze, sxva manqana-mowyobilobebze, meqanizebul ia-

raRebsa da gamosayvan manqanebze (mopirkeTebis samu-

SaoTa Sesasruleblad). 

e) samSeneblo manqanebis, mowyobilobebisa da meqani-

zebuli iaraRebis nomenklaturis damuSaveba. 

samSeneblo manqanebis, mowyobilobebisa da meqanize-

buli iaraRebis nomenklatura warmoadgens meqanizaciis 

arsebuli, axali da perspeqtiuli saSualebebis Camo-

Tvlas, romlebic SeiZleba dayendes mSeneblobis par-

kSi saangariSo periodSi. 

nomenklatura moicavs yvela samSeneblo manqanas, 

mowyobilobas da meqanizebul instruments samSeneblo 

da sagzao manqanaTmSeneblobis dargis “samrewvelo da 

sasoflo-sameurneo produqciis saerTo klasifikato-

ris” da samSeneblo manqanebze, mowyobilobebze, meqani-

zebul iaraRebze Гост-ebis gaTvaliswinebiT. 

nomenklatura unda damuSavdes arsebul manqanebze, 

mowyobilobebsa da meqanizebul instrumentebze (samamu-
lo da sazRvargareTuli) saerTo-samSeneblo da specia-
luri samuSaoebisaTvis. 

nomenklaturis damuSaveba sasurvelia Sesruldes 

ramdenime etapad. esenia: 

muSa (winaswari) nomenklaturis Sedgena seriuli 

warmoebis da mrewvelobis mier aTvisebis procesSi 

myof manqanebze; nomenklaturis damuSaveba teqnologi-

uri maxasiaTeblebis safuZvelze, gamovlena arasakmao 

tipebis da tip-zomis manqanebisa, manqanebis parkSi arse-

buli meqanizaciis saSualebaTa modernizaciisa da mo-

difikaciis aucileblobisa; kompleqsuri meqanizaciisa-

Tvis arasakmao manqanebis nomenklaturis damuSaveba; 

nomenklaturis damuSaveba principulad axal manqana-

mowyobilobebze mSeneblobisa da mTlianad saxalxo 
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meurneobis SesaZleblobebisa da teqnikuri ganviTa-
rebis gaTvaliswinebiT; specialuri manqanebisa da 

samuSaoebisaTvis satransporto saSualebebis nomenk-

laturebis damuSaveba; manqanebis Senakrebi nomenkla-

turis damuSaveba (kompleqsuri meqanizaciisaTvis ara 

sakmao da samodernizacio manqanebi). 

dasmuli amocanebis Sesabamisad, nomenklaturis da-
muSavebas prognozirebadi wlebisaTvis unda daedos 

safuZvlad samSeneblo organizaciebis manqanebis parkis 

Camoyalibebuli struqtura, vinaidan drois SezRudu-
lobis gamo manqanaTmSeneblobis mrewvelobas ar Za-
luZs Seqmnas da danergos samSeneblo praqtikaSi axali 

manqanebi da mowyobilobebi. 

2035-2045 wlebis periodisaTvis nomenklaturis da-
muSaveba SeiZleba Sesruldes ufro farTo diapazoniT, 

principulad axali manqanebis CarTviT. 

nomenklaturis damuSaveba unda Sesruldes Semdegi 

TanmimdevrobiT: 

muSa (winaswari) nomenklaturis Sedgena manqanebze, 

romelTa gamoSvebac warmoebs seriulad, agreTve im 

manqanebze, mowyobilobebsa da meqanizebul iaraRebze, 

romelTa warmoebac dagegmilia; samSeneblo manqanebis, 

mowyobilobebisa da meqanizebuli iaraRebis tip-zomis 

jgufebis Sedgena, romlebic reglamentirebuli iqneba 

ГОСТ-ebiT, ОСТ-ebiT da dargobrivi normalebiT; samSe-

neblo manqanebis, mowyobilobebisa da meqanizebuli 

iaraRebis (calkeuli jgufebis mixedviT) nomen-
klaturis damuSaveba, romelTa damzadebac xdeba manqa-
naTmSeneblobis mrewvelobis mier an romelTa seriuli 

damzadebac gaTvaliswinebulia axlo momavalSi. 

nomenklaturis damuSavebis dros unda gatardes 

samSeneblo manqanebis, mowyobilobebisa da meqanizebu-
li instrumentebis indeksacia. indeksacia SeiZleba Ses-
ruldes sxvadasxva formiT. ЦНИИОМТП-s meTodiT man-
qanebisa da mowyobilobebis TiToeuli jgufisaTvis 

indeqsis miniWebis wesi Semdegia: 
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М00. 00. 000. 000. 

И00. 00. 000. 000. 

____________________________ 

1.2.3. 4.5 6.7.8 9.10.11. 

 

aq rigiTi nomrebi Seesabameba: 

1. meqanizaciis saSualebaTa dasaxeleba; 

М – manqanebi da mowyobilobebi; 

И – meqanizebuli iaraRi; 

2 da 3 – saerTo-samSeneblo da specialuri samuSao-

ebis saxe; 

4-5 – samSeneblo manqanebis, mowyobilobebisa da me-

qanizebuli instrumentis jgufi; 

6 – manqanebis, mowyobilobebis da sxv. qvejgufi; 

7 – qvejgufSi manqanis tip-zoma (mTavari parametris 

mixedviT); 

8-11 – TiToeuli tip-zomis manqanis saeqspluatacio-

teqnologiuri maCveneblebi. 

 

 

$2. samSeneblo-samontaJo samuSaoTa warmo-
ebis efeqturobis amaRleba 

 

I. mSeneblobis marTvis organizacia 

samSeneblo-samontaJo samuSaoTa warmoebis efeqtu-

robis amaRlebas ganapirobebs samSeneblo warmoebis 

marTvis organizaciis srulyofa, romelic, Tavis mxriv, 

sawindaria kapitaluri dabandebebis aTvisebis efeq-

turobisa. 

samSeneblo-samontaJo samuSaoTa warmoebis efeqtur 

formas, rogorc es daamtkica samSeneblo praqtikam, 

warmoadgens warmoebis saijaro wesi. mSeneblobis orga-

nizaciis progresul formebs miekuTvneba: koncentra-

cia, specializacia, kooperireba, kombinireba. 

mSeneblobaSi specializaciis done xasiaTdeba spe-

cializebuli saijaro organizaciebis mier Sesrule-

bul samuSaoTa moculobis xvedriTi woniT, saijaro 

samSeneblo-samontaJo samuSaoTa saerTo moculobaSi. 
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specializaciis saerTo done Уsp %-obiT ganisa-

zRvreba formuliT: 

             100⋅+−=
ss.s

sak.spec

ss.s

sak

ss.sss.s
sp C

CCCY ,              (7.2) 

sadac 

Css.s – samSeneblo-samontaJo samuSaoTa (saijaro 

samuSaoTa) saerTo moculoba; 
sak

ss.sC – sakuTari ZalebiT Sesrulebul samuSaoTa 

moculoba; 
sak.spec

ss.sC  – sakuTari specializebuli organizaciebiT 

Sesrulebul samuSaoTa moculoba. 

sakuTari ZalebiT Sesrulebuli samSeneblo-samon-

taJo samuSaoebis specializaciis done 
sak

sY  %-obiT 

SeiZleba ganisazRvros damokidebulebiT 

                 100⋅=
sak

ss.s

sak.spec

ss.ssak

s C
CY .               (7.3) 

sak.spec

ss.sC  da 
sak

ss.sC  ganmartebulia zemoT. 

mSeneblobaSi kooperirebis done Yk %-obiT gani-

sazRvreba qvemoijaradre organizaciebis mier Sesru-

lebul samuSaoTa moculobis xvedriTi woniT, samu-

SaoTa mTlian moculobaSi da SeiZleba gamoiTvalos 

formuliT: 

                 100⋅−=
ss.s

sak

ss.sss.s
k C

CCY .               (7.4) 

formulaSi gamoyenebuli aRniSvnebi zemoT aris 

ganmartebuli. 

gasagebia, rom specializacia zrdis Sromis nayo-

fierebas. Sromis nayofierebis zrda %-obiT, speciali-

zaciis donis amaRlebiT gamowveuli, ganisazRvreba 

formuliT: 

                  
100

s1s2 )( YYB −Π=∆ ,                 (7.5) 
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sadac B∆  – aris Sromis nayofierebis amaRleba   %-

obiT, gamowveuli samuSaoTa specializaciis donis 

zrdiT; 

Π  – Sromis nayofierebis zrdis sidide speciali-

zebul organizaciebSi, %-obiT; 

s1Y  – specializaciis done RonisZiebebis gatarebamde; 

s2Y  – specializaciis done RonisZiebebis gatarebis 

Semdeg. 

 

2. mecnierul-teqnikuri progresi mSeneblobaSi 

mecnierul-teqnikuri progresi warmoadgens mTavar 

wyaros warmoebis ekonomikuri efeqturobisa da produq-

ciis xarisxis gaumjobesebisa mecnierebisa da teqnikis 

miRwevaTa danergvis safuZvelze. 

mecnierebisa da teqnikis miRwevaTa danergva mSeneb-

lobaSi xorcieldeba Semdegi mimarTulebebiT: axali 

efeqturi masalebisa da konstruqciebis gamoyeneba; 

fundamenturi kvleva saangariSo Teoriebis damuSavebis 

mizniT; awyobadobis xarisxis amaRleba; samSeneblo 

warmoebis meqanizacia da avtomatizacia; progresuli 

teqnologiis damuSaveba; marTvis, warmoebisa da Sromis 

organizaciis formebis srulyofa. 

mSeneblobaSi teqnikuri progresis safuZvels war-

moadgens Semdgomi industrializacia – Senoba-nagebo-

bebis montaJi maRalmwarmoebluri manqanebiT, mowyobi-

lobebiT da meqanizaciis saSualebebiT, msxvilzome-

biani blokebiT, kvanZebiT da maRali saqarxno mzadyof-

nis detalebiT. samSeneblo-samontaJo samuSaoTa indus-

triuli meTodebi uzrunvelyofs Sromis gaiolebas, 

misi mwarmoeblurobis amaRlebas, mSeneblobis vadebis 

Semcirebas, samuSaoTa xarisxisa da warmoebis rentabe-

lobis gaumjobesebas. 

mSeneblobis teqnikur dones gansazRvravs mSeneb-

lobis awyobadobis xarisxis da samSeneblo warmoebis 

meqanizaciis maCveneblebi. 

mSeneblobaSi awyobadobis xarisxis maCveneblebi. 

mSeneblobaSi awyobadobis xarisxis ZiriTadi maCve-

neblebia: awyobadobis koeficienti; asawyobi rkinabe-
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tonis xarji 1000 m2 farTobze da samSeneblo-samontaJo 

samuSaoTa saxarjTaRrixcvo Rirebulebis 1 milion ma-

neTze; mSeneblobis srulawyobadobis done; gamsxvile-

bisa da unifikaciis xarisxi. 

awyobadobis koeficienti Kawy ganisazRvreba asawyo-

bi konstruqciebis Rirebulebis (maTi montaJis Rirebu-

lebis CaTvliT) SefardebiT Senoba-nagebobaze Sesasru-

lebel samSeneblo-samontaJo samuSaoTa saxarjTaRri-

cxvo RirebulebasTan 

                    

sax.s

sax
awy C

CK = ,                   (7.6) 

sadac Csax aris asawyobi konstruqciebis saxarjTaR-

ricxvo Rirebuleba, maTi montaJis Rirebulebis 

CaTvliT, maneTobiT. 

Csax.s – samSeneblo-samontaJo samuSaoTa saxarjTaR-

ricxvo Rirebuleba, maneTobiT. 

awyobadobis koeficienti awy
'K  SeiZleba ganisaz-

Rvros agreTve asawyobi konstruqciebisa da detalebis 

saxarjTaRricxvo Rirebulebis SefardebiT masalebis, 

konstruqciebisa da detalebis saxarjTaRricxvo Rire-

bulebasTan 

                   

m.k

k
awy

C
C

K ='
.                    (7.7) 

aq Ck aris asawyobi konstruqciebisa da detalebis 

saxarjTaRricxvo Rirebuleba, maneTobiT; 

Cm.k_masalebis, asawyobi konstruqciebisa da deta-

lebis saerTo saxarjTaRricxvo Rirebuleba, maneTobiT. 

srulawyobadi mSeneblobis koeficienti Ksr.awy war-

moadgens srulawyobadi mSeneblobis saxarjTaRricxvo 

Rirebulebis Sefardebas samSeneblo-samontaJo samuSao-

Ta saerTo moculobasTan 

                  

sss

sr.sss
sr.awy C

CK = ,                  (7.8) 

sadac Csr.sss aris srulawyobadi mSeneblobis sa-

xarjTaRricxvi Rirebuleba, maneTobiT; 
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Csss – samSeneblo-samontaJo samuSaoTa saerTo mo-

culobis saxarjTaRricxvo Rirebuleba, maneTobiT; 

b) mSeneblobis meqanizaciis maCveneblebi. 

mSeneblobis meqanizaciis maCveneblebia: mSeneblobi-

sa da Sromis meqano da energoaRWurviloba, samuSaoTa 

meqanizaciis koeficienti, Sromis meqanizaciis koefici-

enti, manqanebis intensiuri da eqstensiuri datvirTvis 

koeficientebi. 

mSeneblobis meqanoaRWurviloba Mm gansazRvreba  

%-obiT da warmoadgens manqana-meqanizmebis gamoyenebu-

li parkis sabalanso Rirebulebis Sefardebas sakuTari 

ZalebiT Sesrulebul samSeneblo-samontaJo samuSaoTa 

wliur moculobasTan 

                    100⋅=
ss.s

meq

m C
C

M ,                (7.9) 

sadac Cmeq aris mSeneblobaze gamoyenebuli manqanebisa 

da meqanizmebis sabalanso Rirebuleba maneTobiT; 

Css.s – sakuTari ZalebiT Sesrulebuli samSeneblo-

samontaJo samuSaoebis moculoba saxarjTaRricxvo Ri-

rebulebiT, maneTobiT. 

Sromis meqanoaRWurviloba MS ganisazRvreba samSe-

neblo-samontaJo samuSaoebze dakavebul erT muSaze 

mosuli, mSeneblobaze gamoyenebuli manqanebisa da 

meqanizmebis RirebulebiT 

                 

0H
C

M meq

S =  man/kac,                (7.10) 

sadac Cmeq aris mSeneblobaze gamoyenebuli manqanebisa 

da meqanizmebis sabalanso Rirebuleba, maneTobiT; 

H0 samSeneblo-samontaJo samuSaoebze dakavebuli 

muSebis raodenoba. 

mSeneblobis energoaRWurviloba m∋  ganisazRvreba 

wlis ganmavlobaSi Sesrulebuli samSeneblo-samontaJo 

samuSaoebis saxarjTaRricxvo Rirebulebis 1 mil. 

maneTze mosuli momuSave Zravebis jamuri simZlavriT 

                 

ss.s

Zr
m C

M=∋     kvt/mil. man.,        (7.11) 
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sadac MZr aris mSeneblobaze gamoyenebuli manqanebisa 

da meqanizmebis Zravebis saerTo dayenebuli simZlavre, 

кВт; 
 Css.s – sakuTari ZalebiT erTi wlis ganmavlobaSi 

Sesrulebuli samSeneblo-samontaJo samuSaoebis mocu-

loba, saxarjTaRricxvo RirebulebiT, mil. maneTobiT; 

Sromis energoaRWurviloba S∋  ganisazRvreba samSeneb-

lo-samontaJo samuSaoTa Sesrulebaze dakavebul erT 

muSaze mosuli, mSeneblobaze gamoyenebuli manqanebisa da 

meqanizmebis Zravebis saerTo dayenebuli simZlavriT 

                     

0H
MZr

S=∋    kvt/kac.,          (7.12) 

sadac MZr da H0 ganmartebulia zemoT. 

samuSaoTa meqanizaciis done Ks.m ganisazRvreba meqani-

zebuli wesiT Sesrulebul samuSaoTa moculobis Se-

fardebiT maT saerTo moculobasTan, gamosaxuli %-obiT 

                    100⋅= i

iV
K

V

meq

s.m
,                (7.13) 

sadac 
iVmeq  aris i-uri samuSaos moculoba naturalur 

ganzomilebaSi, romelic sruldeba meqanizebuli wesiT; 

Vi
 amave samuSaos saerTo moculoba. 

samuSaoTa kompleqsuri meqanizaciis done Ks.k.m 

ganisazRvreba %-obiT da gamoiTvleba formuliT 

                   100⋅= i

i

V
V

K k.meq

s.k.m ,               (7.14) 

sadac 
iVk.meq  aris kompleqsur-meqanizebuli wesiT Sesru-

lebuli i-uri samuSaos moculoba, gamosaxuli natu-

ralur ganzomilebaSi; 
iV  – amave samuSaos saerTo moculoba. 

Sromis meqanizaciis done Km.S warmoadgens meqani-

zebuli operaciebis Sromatevadobis Sefardebas proce-

sis saerTo SromatevadobasTan. igi ganisazRvreba     

%-obiT da iangariSeba formuliT 
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                   100
0

⋅=
T

T
K meq

m.S ,                 (7.15) 

sadac Tmeq aris meqanizebuli operaciebis Sromateva-

doba, kac-dReebSi; 

T0 – procesis saerTo Sromatevadoba, kac-dReebSi. 

manqanebis intensiuri datvirTvis koeficienti Kint ga-

mosaxavs manqanebis gamoyenebas mwarmoeblurobis mixedviT. 

ganisazRvreba faqtiurad Sesrulebul samuSaoTa mocu-

lobebis SefardebiT direqtiul normebTan drois erTi 

da imave periodisaTvis. Sesrulebul samuSaoTa moculoba 

miiReba naturalur sidideebSi. 

saangariSo formulas aqvs saxe  

                     

n

faqt

int V
V

K = ,                 (7.16) 

sadac Vfaqt manqanis mier gansazRvrul periodSi 

faqtiurad Sesrulebuli samuSaos moculobaa natura-

lur erTeulebSi; 

Vn – samuSaoTa normatiuli moculoba imave perio-

disaTvis. 

manqanis eqstensiuri datvirTvis koeficienti Keqst 

gamosaxavs manqanis gamoyenebas drois mixedviT da gani-

sazRvreba manqanis mier faqtiurad namuSevari drois 

SefardebiT wliur normatiul samuSao drosTan 

                     

n

faqt

eqst T
T

K = ,                (7.17) 

sadac Tfaqt – faqtiurad namuSevari dro, sT-Si; 

Tn – normatiuli dro, sT-Si. 

zemoT moyvanili efeqturobis amaRlebis maCveneb-

lebi didad aris damokidebuli samSeneblo-samontaJo 

samuSaoTa warmoebis meTodebis srulyofaze, romel-

Tagan ganmsazRvrelia mimdevrobiTi, paraleluri da na-

kaduri meTodi. 

nakaduri meTodi warmoadgens mimdevrobiTi da para-

leluri meTodebis efeqtur Sexamebas. 

nakaduri mSenebloba maRalefeqturia specializebu-

li da saobieqto nakadebis mkafiod organizaciis Sem-
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TxvevaSi, rodesac mSenebloba normalurad aris uzrun-

velyofili muSaTa kadrebiT, samSeneblo teqnikiT da 

miRweulia mWidro urTierTkavSiri samSeneblo moe-

danze masalebisa da konstruqciebis mowodebas da ker-

Zo nakadebis organizacias Soris. operatiuli da moq-

nili xelmZRvaneloba am dros xorcieldeba sadispet-

Cero marTviT qseluri grafikebis safuZvelze. 
 

3. samSeneblo samuSaoTa warmoebis efeqturobis amaR-

lebis gzebi.  

mSeneblobis efeqturobis amaRleba ganpirobebulia 

samuSaoTa meqanizebuli warmoebis organizaciul-teqno-

logiuri gadawyvetebis srulyofiTa da Semdgomi ganvi-

TarebiT. efeqturobis amaRlebis gzebia: Sromis mecnie-

ruli organizacia; teqnologiuri rukebisa da samuSao 

procesebis rukebis damuSaveba; asawyobi rkinabetonis 

konstruqciebis montaJis nakadur-danawevrebuli meTo-

dis farTod danergva; samSeneblo-samontaJo samuSaoTa 

xarisxis uzrunvelyofa. 

a) Sromis mecnieruli organizacia mSeneblobaSi. 

mSeneblobis aqtualur problemaTa ricxvs miekuTvneba 

Sromis mecnieruli organizacia (Smo) (HOT). Sromis 

mecnieruli organizacia aris Sromis meTodebis srul-

yofisa da misi pirobebis gaumjobesebis kompleqsur 

RonisZiebaTa yoveldRiuri da gegmazomieri gan-

xorcieleba, romelic damyarebulia mecnierebisa da mo-

winave gamocdilebis miRwevebze, mSromelTa sazoga-

doebrivi da piradi interesebis Sexamebaze da miznad 

isaxavs Sromis nayofierebis zrdas. Sromis mecnieruli 

organizaciis RonisZiebebi saSualebas iZleva teqnikisa 

da adamianebis erTian sawarmoo procesad gaerTiane-

bisa, uzrunvelyofen masalebisa da SromiTi resursebis 

efeqturad gamoyenebas, xels uwyoben adamianebis jan-

mrTelobis SenarCunebas. 

jer kidev k. marqsi aRniSnavda, rom sazogadoebrivi 

TvalsazrisiT Sromis nayofiereba izrdeba Sromis nayofi-

erebis ekonomiasTan erTad, xolo ukanaskneli iTvaliswinebs 

yovelgvari usargeblo Sromis acilebas. k. marqsi drois 

ekonomias Tvlida pirvel ekonomiur kanonad. 
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rogorc cnobilia, warmoebis kapitalisturi wesis 

dros Sromis organizaciis Sesaxeb mecnierebis Casaxva, 

XIX saukunis miwurulsa da XX saukunis dasawyisSi, 

dakavSirebulia amerikeli inJinris f. teiloris Sro-

mebTan. v.i. lenini teilorizms axasiaTebda, rogorc 

“oflis gamowurvis mecnierul sistemas”. 

Sromis maqsimalur intensifikacias eyrdnoba sawar-

moo procesebis uwyvet-nakaduri organizaciis sistema, 

romelic g. fordma daamuSava. sistemis arsi mdgoma-

reobs imaSi, rom sawarmoo procesi iyofa wvrilman 

erTsirTulian operaciebad, romlebic simartivis gamo 

misawvdomia dabali kvalifikaciis muSaxelisaTvis. sxva 

“mecnieruli” sistemebi – helsis, rouenis, hantis, bedos 

da a.S. – warmoadgenen teilorizmisa da fordizmis 

saxesxvaobebs. 

amasTan, teiloris, fordis, hantis da sxvaTa mier 

damuSavebuli calkeuli konstruqciuli daebulebebi 

da meTodebi sainteresoa Sromis organizaciisa da mar-

Tvis zogierTi sakiTxis efeqturad gadasawyvetad sa-

warmoebSi. 

Sromis mecnieruli organizaciis mizani da amocane-

bia Sromis produqtiulobis amaRleba da Sromis ke-

Tilsasurveli pirobebis Seqmna fiziologiuri, socia-

luri, biologiuri, esTetikuri, teqnikuri da organiza-

ciuli faqtorebis gaTvaliswinebiT. 

Sromis pirobebi iTvaliswinebs: 

sanitarul-higienur mdgomareobas warmoebaSi; war-

moebis teqnikuri aRWurvilobis dones; teqnologiuri 

procesebis xasiaTs; Sromis wesebsa da meTodebs; sawar-

moo da SromiTi procesis organizacias samuSao 

adgilsa da samSeneblo moedanze mTlianad; esTetiur 

mdgomareobas warmoebaSi; adamianTa urTierTdamokide-

bulebas sawarmoo procesSi da mSeneblobaze; momuSavis 

Sromisa da dasvenebis reJims. 

garemo, romelSic mimdinareobs SromiTi procesi, 

iTvaliswinebs: 

haeris temperaturas, romlis mkveTri gadaxra nor-

maluri sididan iwvevs momuSavis ufro swrafad daR-
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las; atmosferul pirobebs; haeris gaWuWyianebas mtvris, 

airis, Wvartlis didi koncentraciiT, rac moiTxovs 

gadasvlas hermetiul aparaturasa da taraze, xelis 

procesebis maqsimalur meqanizaciaze, mtvrisebri ma-

salebis sistematur da saguldagulo aRebaze, indi-

vidualuri dacvis saSualebebis gamoyenebaze; samuSao 

adgilis da misi mimdebare warmoebis adgilebis ganaTe-

bulobas; warmoebis kulturas, romelic momuSavis 

madisciplinirebelia da xels uwyobs maRali xarisxis 

produqciis gamoSvebas. 

momuSavis moZraoba, romelsac  igi asrulebs sawar-

moo operaciebis Sesrulebisas, iTvaliswinebs: 

mokle, grZel, horizontalur, vertikalur, swor-

xazovan, radialur, uwyvet, wyvetil, mudmivi da cvladi 

mimarTulebiT, gadamwyvet, aucilebel, zedmet, muSa, 

fuW, monotonur, sxvadasxvagvar, SeTavsebul da dacal-

kevebul gadaadgilebebs (moZraobebs). 

yoveli moZraoba moiTxovs Sromis daxarjvas, ami-

tom isini unda iyos racionaluri da iTvaliswinebdes 

adamianis anatomiur aRnagobas. 

mokle gadaadgilebebi yvela sxva Tanabar pirobeb-

Si umjobesia, vidre grZeli gadaadgilebebi. amitom ma-

salebi da iaraRebi, romlebic gamoiyeneba Sromis 

procesSi, saWiroa ganlagdes rac SeiZleba axlos mo-

muSavesTan. sworxazovani moZraoba moklea radialur-

Tan SedarebiT, magram radialur moZraobebs adamiani 

ufro iolad asrulebs, vidre sworxazovans. 

uwyveti moZraoba ufro ekonomiuria, vidre wyve-

tili, vinaidan wyvetili moZraobis dasawyissa da da-

sasruls momuSavisagan moiTxoveba gaZlierebuli yu-

radReba misi moZraobebisadmi, rac iwvevs mis swraf 

daRlas. eqskavatoris kovSis uwyveti moZraoba wriuli 

sqemiT memanqanes umcirebs samuSao cikls 5-8%-iT. 

mudmivi mimarTulebiT moZraoba ekonomiuria cvla-

di mimarTulebiT moZraobasTan SedarebiT da a.S. 

gadamwyveti moZraobebiT asawyobi konstruqciebis 

montaJi konduqtorebis gamoyenebiT gacilebiT efeqtu-

ria, vidre montaJi vizualuri damiznebiT. 
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samuSao adgilis organizacia iTvaliswinebs: 

masalebis, nawilebis, mowyobilobebis, iaraRebis da 

sakuTriv momuSavis ganlagebas sivrceSi. samuSao adgi-

lis organizacia Sedgeba sami komponentisagan: samuSao 

adgilis dagegmva, aRWurva da momsaxureba. 

samuSao adgilis dagegmva unda iTvaliswinebdes 

warmoebis iaraRebisa da saSualebebis gansalagebel 

adgilebs, muSebis moZraobis gzebs, masalebis dasawyo-

bebis zonebs, satransporto gzebs, energiis, sinaTlis, 

wylis da kavSirgabmulobis saSualebaTa wyaroebis gan-

lagebas. 

samuSao adgilze ramdenime momuSavis ganlagebis 

SemTxvevaSi isini erTmaneTs xels ar unda uSlidnen. 

samuSao zona unda aRiWurvos samuSao frontis 

uzrunvelyofisaTvis aucilebeli manqanebiT da meqaniz-

mebiT, xaraCoebiT, gadamRobi samarjvebiT, inventariT. 

samuSao zonis momsaxureba unda uzrunvelyofdes 

masalebis, naxevarfabrikatebis, konstruqciebis droul 

da xarisxovan miwodebas. 

samuSao adgilebis organizaciis sakiTxebze muSao-

ben sakvlevi da saproeqto oganizaciebi, romlebic uS-

veben Sesabamis teqnologiur dokumentacias samuSao 

procesebis rukebisa da teqnologiuri rukebis saxiT. 
 

Sromis dacalkeveba da kooperacia iTvaliswinebs: 

a) samuSaos dayofas kompleqsur da martiv teqno-

logiur procesebad, romelTa Sesrulebac evalebaT 

sxvadasxva Semsruleblebs (magaliTad, rkinabetonis 

konstruqciis montaJis dros muSebis erTi jgufi mas 

ayenebs saproeqto mdgomareobaSi, xolo meore jgufi 

axdens pirapira SeerTebis damonoliTebas). 

Sromis dacalkevebis dros SromiTi procesis faq-

torebi mudmiv sidideebs warmoadgenen: gamoiyeneba mxo-

lod erTi iaraRi, specialurad momarjvebuli moce-

muli teqnologiuri procesisaTvis da a.S. amrigad 

miiRweva Sromis nayofierebis amaRleba da produqciis 

xarisxis gaumjobeseba. 

b) muSebis kooperacias, romelic gamoisaxeba rgo-

lebisa da brigadebis organizaciaSi, gamiznulia Sro-
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mis saerTo amaRlebisaTvis, TiToeuli muSis samuSao 

drois ukeT gamoyenebis xarjze, Sromis gaiolebisaT-

vis, rgolis sxva wevris daxmarebis xarjze, koleq-

tiuri Sromis riTmis organizaciisiaTvis, TiToeuli 

muSis Sromis nayofierebis amaRlebisaTvis da a.S. 

g) teqnologiuri da SromiTi procesebis rukebis 

damuSavebas. 

samSeneblo-samontaJo samuSaoTa Sesasruleblad 

gamoiyeneba Sromis organizaciis rukebi, romlebic 

warmoadgenen progresuli procesebisa da ciklebis am-

saxvel teqnologiur dokumentacias. isini gamoiyeneba 

samSeneblo warmoebis pirobebSi Sromis progresuli 

wesebisa da meTodebis dasanergavad, muSaTa kadrebis 

momzadebisa da kvalifikaciis asamaRlebel skolebSi, 

Sromis mecnieruli organizaciis gegmebis Sedgenis 

dros da agreTve teqnologiuri rukebis damuSavebisas. 

Sromis organizaciis rukebi (SromiTi procesebis 

rukebi) muSavdeba mowinave brigadebis, rgolebisa da 

calkeuli muSebis gamocdilebis Seswavla-ganzogadebis 

safuZvelze da Seicavs yovelive saukeTesos muSebis 

moZraobebis, wesebis, iaraRebis, samarjvebis da a.S. ga-

mokvlevis procesSi. 

Sromis progresuli wesebis rukis safuZvels war-

moadgens naxatebi (fotosuraTebi), romlebic Seesaba-

meba gansaxilvel procesebs, naTlad da misaxvedrad 

uweven demonstrirebas meTodis (wesis) arss, uCveneben 

moZraobebis mimarTulebas an rigs da axlavT mokle 

ganmartebiTi teqsti. gasagebia, rom Sromis wesebis (me-

Todebis) gadmocemisa da ilustrirebisas daculi unda 

iyos operaciebis Secvlis teqnologiuri Tanmimdevroba. 

am mizniT metad sasargebloa mxatvruli plakatebis 

damzadeba calkeuli muSebis an mTlianad rgolis mier 

muSa-operaciebis ciklis Sesrulebis CvenebiT. aseTi 

plakatebis dasamuSaveblad sasurvelia mxatvrebisa da 

Sromis organizaciis rukebis avtorebis erToblivi Se-

moqmedebiTi muSaoba. 

rukaze Sromis TiToeuli wesis (meTodis) Sesaxeb 

mocemuli unda iyos: wesis (meTodis) daniSnuleba, moT-
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xovnebi Sedegebis xarisxisadmi, wesis aRwera da gamo-

saxva, misi Sesrulebis xangrZlivoba, Sromisa da saman-

qano drois danaxarjebi da bolos, muSebis mier reko-

mendebuli wesebis (meTodebis) rac SeiZleba swrafad 

da xarisxianad aTvisebis meTodika. 

Sromis dacalkeveba samuSaoTa saxeebad, procese-

bad, ciklebad, maT Soris tipur elementebad (wesebad, 

meTodebad) saSualebas iZleva mowinaveTa gamocdilebis 

Seswavlis safuZvelze daproeqtdes muSis, manqanis, 

rgolis da brigadis Sromis organizacia. 

amrigad, SromiTi procesebis rukebi gaTvaliswinebu-

lia teqnologiur procesebSi Semavali calkeuli sawar-

moo operaciebis an maTi kompleqsis Sesasruleblad. 

rac Seexeba teqnologiur rukebs, isini muSavdeba 

samSeneblo procesebze, romelTa Sesrulebis Sedegeb-

sac warmoadgenen damTavrebuli konstruqciuli elemen-

tebi, agreTve Senobis an nagebobis nawilebi. 

teqnologiuri rukebi mTliani moculobiT muSav-

deba, gansakuTrebiT, rTul samuSaoebze da warmoebis 

axali wesebis gamoyenebis dros, danarCen SemTxvevebSi 

ki sargebloben tipuri teqnologiuri rukebiT. tipuri 

teqnologiuri rukebi da SromiTi procesebis rukebi 

gamoiyeneba samuSaoTa warmoebis proeqtebSi mSeneblo-

bis adgilobriv pirobebTan mibmiT. 

teqnologiuri rukebi warmoadgenen samuSaoTa war-

moebis proeqtis Semadgenel nawils da unda iTvalis-

winebdnen teqnologiuri procesebis gamoyenebas, rom-

lebic uzrunvelyofen samuSaoTa xarisxis saWiro do-

nes, materialur-teqnikuri resursebis kompleqsur miwo-

debas, samSeneblo procesebis SeTavsebas, Sromis dac-

vis da sawarmoo sanitariis wesebis dacvas. 

teqnologiur rukebSi gaSuqebulia samSeneblo pro-

cesebis organizaciisa da teqnologiis sakiTxebi, naCve-

nebia: moTxovnebi masalebze, konstruqciebze, naxevar-

fabrikatebze, mowyobilobebze, iaraRebze (instrumen-

tebze), teqnologiuri sqemebi, danaxarjebis kalkula-

ciebi, moTxovnebi samuSaoTa xarisxisadmi, teqnikur-

ekonomikuri maCveneblebi. 
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teqnologiuri rukebi muSavdeba samSeneblo-samon-

taJo da specialur samuSaoTa ZiriTad kompleqsebze: 

miwis samuSaoebi – qvabulis, tranSeis damuSaveba, fu-

Zis gamkvriveba; Senobis miwisqveSa nawilis asawyobi 

konstruqciebis montaJi; sarTulebrivi konstruqciebis 

montaJi; kedlebisa da tixrebis aguris wyoba; sabaT-

qaSo, samaliaro, santeqnikuri da eleqtrosamontaJo 

samuSaoebi da sxva. 

samuSaoTa organizaciis, gamoyenebuli samSeneblo 

manqanebis, mowyobilobebis da transportis, klimaturi 

da sxva pirobebis mixedviT erTi da imave samSeneblo 

procesis Sesasruleblad SeiZleba Sedges teqnolo-

giuri rukis ramdenime varianti. zamTris periodisaTvis 

unda Sedges calke teqnologiuri rukebi. 

teqnologiuri rukebis Sedgenis dros amosaval 

dokumentebs warmoadgens muSa naxazebi, samSeneblo 

normebi da wesebi (СНиП), damtkicebuli teqnikuri miTi-
Tebebi da instruqciebi, erTiani normebi da fasdebebi 

samSeneblo-samontaJo samuSaoebze (ЕНиР), adgilobrivi 

progresuli normebi Sromis danaxarjebze da fasdebe-
bi, mowinave gamocdilebis ganzogadebis masalebi, qro-
nometris monacemebi, SromiTi procesebis rukebi (Sro-
mis organizaciis rukebi). 

teqnologiuri rukebi Seicavs Semdeg ganyofilebebs: 

a) gamoyenebis ares (mocemulia konstruqciuli da 

teqnologiuri elementebis an kvanZebis, samuSaoTa sa-

xeebis – romelTa Sesasrulebladac aris damuSavebuli 

teqnologiuri ruka – mokle daxasiaTeba, sad SeiZleba 

am rukis gamoyeneba, agreTve samuSaoTa warmoebis ruka-

Si gaTvaliswinebuli pirobebi klimaturis CaTvliT da 

Taviseburebebi. amave ganyofilebaSi mocemuli unda iy-

os rukiT gaTvaliswinebuli samuSaoebis CamoTvla da 

miTiTebebi rukis mibmis Sesaxeb adgilobriv pirobeb-

Tan). 

b) rukiT gansazRvrul maCveneblebs (samuSaos 

mTlian moculobaze; samuSaoTa moculoba teqnologi-

uri rukis mixedviT; procesebis xangrZlivoba, rukis mi-
xedviT samuSaoTa mTliani moculobis Sromatevadoba; 
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samuSaos moculobis erTeulis Sromatevadoba; erTi 

muSis gamomuSaveba cvlaSi naturalur gamosaxulebaSi; 

brigadis cvluri gamomuSaveba (intensivoba); manqana-

cvlebis raodenoba samuSaos mTlian moculobaze, 

(calke TiToeuli wamyvani manqanis mixedviT); xelfasi 

samuSaos mTlian moculobaze; erTi muSis saSualo-

cvluri xelfasi; energoresursebis xarji; samuSaoTa 

moculobis erTeulis pirobiTi ekonomikuri Sefaseba. 

procesebis xangrZlivobis da samuSaoTa mTliani 

moculobis Sromatevadobis dadgena xdeba procesebis 

Sesrulebis grafikis mixedviT. samuSaos moculobis 

erTeulis Sromatevadoba ganisazRvreba samuSaoTa 

mTliani moculobis Sromatevadobis gayofiT samuSao-
Ta Sesabamis moculobaze. 

erTi muSis gamomuSaveba cvlaSi naturalur gamosa-
xulebaSi miiReba samuSaoTa moculobis gayofiT jamur 

Sromatevadobaze (normatiuli da miRebuli Sroma-
tevadobis jami). 

brigadis cvluri gamomuSaveba ganisazRvreba samu-
SaoTa moculobis SefardebiT muSaobis dReTa (cvla-
Ta) ricxvTan (procesebis Sesrulebis xangrZlivoba). 

manqana-cvlebis  raodenoba samuSaos mTlian mocu-
lobaze dadgindeba procesebis Sesrulebis grafikisa 

da saWiro manqana-meqanizmebis cxrilis mixedviT. 

xelfasi samuSaos mTlian moculobaze ganisazRvre-

ba Sromis danaxarjebis kalkulaciis mixedviT. ЕНиР-is 
mixedviT Sedgenil kalkulaciaSi normatiuli da miRe-

buli xelfasi erTnairia. 

erTi muSis saSualo-cvluri xelfasi ganisazRvre-

ba jamuri xelfasis gayofiT samuSaoTa mTliani mocu-

lobis Sesrulebis Sromatevadobaze kac-dReebSi (Sesa-

bamisad – normatiuli, miRebuli). 

energoresursebis xarji miiReba saWiro manqana-meqa-
nizmebis cxrilisa da procesebis Sesrulebis grafikis 

mixedviT. 

samuSaoTa moculobis erTeulis pirobiT ekonomi-
kuri Sefaseba SesaZlebelia formuliT:  

                                 С=З+Сm-c
.М+0.15.З+0.4Т,                       (7.18) 
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sadac С aris samuSaoTa moculobis erTeulis pirobiT 

ekonomikuri Sefaseba maneTobiT, miRebuli teqnologiis 

mixedviT; 

З – xelfasi maneTobiT samuSaoTa moculobis er-

Teulze; ganisazRvreba jamuri xelfasis gayofiT samu-

SaoTa Sesabamis moculobaze; 

Сm-c – manqana-cvlis Rirebuleba maneTobiT, TiToeu-

li wamyvani manqanis mixedviT; 

М – manqana-cvlebis xarji cvlebSi, samuSaoTa mo-

culobis erTeulze; ganisazRvreba jamuri danaxar-

jebis gayofiT samuSaoTa Sesabamis moculobaze (TiTo-

euli wamyvani manqanis mixedviT calke); 

Т – Sromatevadoba kac-dReebSi (samuSaoTa moculo-

bis erTeulze). 

g) samSeneblo-samontaJo procesebis Sesrulebis 

teqnologiur sqemas (mocemulia ZiriTadi procesebis 

Sesrulebis miRebuli wesebi da Tanmimdevroba, sam-

Seneblo manqanebisa da mcire meqanizaciis saSua-

lebaTa gamoyeneba da ganlageba, manqanebis, agreTve 

satransporto saSualebebisa da brigadebis dgomis 

adgilebi da moZraobis mimarTuleba, masalebisa da 

konstruqciebis dasawyobebis zonebi, asawyobi kon-

struqciebis dajambarebis sqemebi, ubnebad, monazome-

bad da iarusebad dayofa). 

d) ZiriTad miTiTebebs samSeneblo-samontaJo proce-

sebis Sesrulebis teqnologiis Sesaxeb (mocemulia 

principuli miTiTebebi samuSaoTa warmoebis meTodebze, 

ZiriTadi procesebis Sesrulebis teqnologiaze, masa-

lebis, konstruqciebis, nakeTobebis, naxevarfabrikate-

bis, mowyobilobebis transportirebis wesebze, ganxilu-

li procesis ZiriTadi operaciebis Semadgenlobis da 

Sesrulebis Tanmimdevrobis Sesaxeb; farul samuSaoTa 

CamoTvla, romlebzec unda Sedges aqti da sxva). 

e) miTiTebebs usafrTxoebis teqnikis Sesaxeb. 

procesebis Sesrulebis grafiki da Sromis dana-

xarjebis kalkulacia dgeba qvemoT moyvanili formebis 

mixedviT [84]: (forma 1, forma 2). 
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forma 1 

samuSaoTa Sesrulebis grafiki 

 

samuSao 

dReebi, 

cvlebi, saa-

Tebi 

 

samuSaoTa 

dasaxeleba

ganzo-

milebis 

erTe-

uli 

 

samuSaoTa 

moculoba

Sromatevadoba 

ganzomilebis 

erTeulze kac-

dRe. 

Sromatevadoba 

samuSaoTa 

moculobaze 

kac.-dRe. 

brigadis. (rgolis) 

Semadgenloba da 

gamoyenebuli meqa-

nizmebi 
1 2 3 4 

1 2 3 4 5 6 7 8 9 10 

          

 

forma 2 

Sromis danaxarjebis kalkulacia 

 

safuZ-

veli 

(���� da 

sxv). 

samuSaoTa 

dasaxeleba

ganzomileb. 

erTeuli 

samuSao-

Ta mocu-

loba 

drois norma 

ganzomile-

bis erTeul-

ze, kac.-sT. 

Sromis dana-

xarjebi sa-

muSaoTa 

mTlian mo-

culobaze, 

kac.-dRe. 

fasdeba gan-

zomilebis 

erTeulze, 

man.-kap. 

Sromis da-

naxarjebis Ri-

rebuleba sa-

muSaoTa mTli-

an moc-ze, man.-

kap. 

1 2 3 4 5 6 7 8 
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erT-erTi ZiriTadi amocana, romelic gadasawyvetia 

teqnologiuri rukebis damuSavebisas, es aris samu-

SaoTa warmoebis racionaluri, ekonomikuri meTodebis 

SerCeva. uwinares yovlisa, unda ganisazRvros teqniku-

rad SesaZlo variantebi Senobis gabaritebis, dasamon-

taJebeli elementebis masis da mSeneblobis direq-

tiuli vadebis gaTvaliswinebiT. Semdeg am variantebi-

dan SeirCeva yvelaze ekonomikuri, formuliT  

                  )(
ri

ii
ii T

tECP φ
n+=                 (7.19) 

sadac Pi aris dayvanili xarjebi samuSaoTa i-uri vari-
antis mixedviT; 

Ci – samuSaoTa TviTRirebuleba amave variantiT; 

En – Sesadarebeli ekonomikuri efeqturobis norma-

tiuli koeficienti, miiReba 0,15-is toli; 

Фi – warmoebis saSualebaTa Rirebuleba i-uri vari-
antis dros; 

Tri – weliwadSi manqanebis muSaobis cvlebis 

sagegmo raodenoba; 

ti – manqana-cvlebis ricxvi Sesrulebul samuSaoeb-

ze kalendaruli gegmis mixedviT. 

samuSaoTa TviTRirebuleba Ci miaxloebiT SeiZleba 

ganisazRvros formuliT 

                               Сi=1.08Сpi+1.08Сm-ci ti  +1.5Зi ,                (7.20) 
sadac  

Сpi – danaxarjebi manqanis muSaobisaTvis momzadeba-

ze (amwesavali gzebi koSkura amweebisaTvis, moednis mo-

Sandakeba da gruntis gamkvriveba TviTmavali amweebis 

muSaobisaTvis da a.S.); 

Сm-ci – manqana-cvlis sagegmo-saangariSo fasi. 

Зi – muSebis xelfasi samuSaoTa kompleqsis Sesru-

lebisaTvis, romelzec dgeba teqnologiuri kalkula-

cia; 1,08 da 1,5 – zednadebi xarjebis gasaTvaliswinebe-

li koeficientebi. 

warmoebisaTvis miiReba is varianti, romlisTvisac 

dayvanili xarjebi iqneba minimaluri. 



 326 

rogorc cnobilia, Sromis nayofierebaze did gav-

lenas  axdens muSebis uzrunvelyofa xarisxovani da 

mosaxerxebeli xelis da meqanizebuli instrumentebiT. 

gansakuTrebiT efeqturia kombinirebuli instrumentis 

gamoyeneba. teqnologiuri rukebis damuSavebis dros 

unda ganisazRvros xelisa da meqanizebuli iaraRebis 

dasaxeleba da raodenoba. 

zemoT aRniSnuli iyo, rom teqnologiuri rukebis 

damuSavebis dros sworad unda dakompleqtdes samSe-

neblo brigadebi ricxobrivad da profesiul-kvalifi-

ciuri SemadgenlobiT. brigadis ricxobrivi Semadgen-

loba ganisazRvreba kompleqsis samuSaoTa jamuri Sro-

matevadobis gayofiT, samuSaoTa kompleqsis Sesasru-

leblad saWiro samanqano droze, e.i. brigadaSi muSebis 

ricxobrivi Semadgenloba unda eTanadebodes momsaxure 

manqanebis simZlavres. garda amisa, gaTvaliswinebul 

unda iqnes agreTve marTvis principi. am mizniT briga-

daSi rgolebis ricxvi 4-5 ar unda aRematebodes. amas-

Tan, ar unda gamogvrCes mxedvelobidan brigadis mate-

rialuri daintereseba. 

rac Seexeba brigadis profesiul da kvalificiur 

Semadgenlobas, ukeTesi maCveneblebiT xasiaTleba is 

brigadebi, sadac Sroma mTlianad aris dacalkevebuli. 

sxvadasxva profesiis muSebis ricxvi unda Seesabamebo-

des Sromis danaxarjebis kalkulaciis mixedviT TiTo-

euli samSeneblo procesis Sromatevadobas. es principi 

unda iyos SenarCunebuli, rogorc specializebuli, ise 

kompleqsuri brigadebis Seqmnis dros. 

samuSaoTa warmoebis teqnologiis Semdgom gaumjo-

besebas emsaxureba norma-kompleqtebis danergva. norma-

kompleqti gaangariSebulia optimaluri Semadgenlobis 

brigadis gansazRvrul Sromis nayofierebaze samuSaoTa 

yvela saxeze. 

norma-kompleqti iTvleba danergilad, Tu brigadam 

danerga teqnologiuri ruka, SromiTi procesebis ruka 

da SeZlo teqnologiuri rukiT gaTvaliswinebuli ga-

momuSavebis miRweva naturalur maCveneblebSi. 
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teqnologiuri rukebi ganixileba da mtkicdeba sa-

muSaoTa warmoebis proeqtis SemadgenlobaSi СНиП 
3.01.01-85-is Sesabamisad. 

obieqtis mixedviT yvela samuSaos Sesrulebis ka-

lendaruli gegma unda Seesabamebodes calkeuli teqno-

logiuri rukebis mixedviT samSeneblo procesebis Ses-

rulebis vadebs. martivi obieqtebisaTvis SeiZleba dav-

kmayofildeT mxolod teqnologiuri sqemebis SedgeniT. 

SromiTi procesebis rukebis ZiriTad dokuments 

warmoadgens saoperacio grafiki. 

magaliTis saxiT 7.1 naxazze mocemulia Sromis or-

ganizaciis sqema saarmature da sayalibo samuSaoTa 

ciklis Sesasruleblad. 

ciklis samuSaoTa Sesasruleblad gaTvaliswinebulia 

sami memontaJis SemadgenlobiT dakompleqtebuli rgo-

lis gamoyeneba: M1 – me-4 Tanrigis, M2 – me-3 Tanrigis da 

M3 – me-2 Tanrigisa. cvlis ganmavlobaSi isini asruleben 

saarmature da sayalibo samuSaoTa kompleqss sami sa-

ZirkvlisaTvis, erTi ciklis xangrZlivobiT  2 saaTi da 15 

wuTi. samuSaoTa cikli sruldeba sam etapad. 

ciklis pirveli etapi (nax. 7.1,a). M3 samuSao adgil-

ze me-3 RerZis mimarTulebiT awarmoebs yalibis gawmen-

dasa da gapoxvas. M1 da M2 moaqvT samuSao adgilTan – 

saZirkvelTan – me-2 RerZis mimarTulebiT TiTo domkra-

ti, gasaRebi da samontaJo Zalayini. dgebian saZirkvlis 

filis safexurze saZirkvlis orive mxridan da Tanmim-

devrobiT asruleben operaciebs: xsnian WanWikur damag-

rebas, domkratebiT aZroben sadebs betonis zedapiridan 

da awarmoeben ganyalibebas. 

yalibis blokis mosaxsnelad momzadebis damTavrebis-

Tanave M1 da M2 gadadian betonis momzadebaze me-5 RerZis 

mimarTulebiT, amowmeben armaturis badis, saZirkvlis 

filis mdebareobas, svetis Zirebis karkasis dayenebis ver-

tikalobas da konduqtoris mixedviT awarmoeben mis mo-

saWid SeduRebas filis badesTan. Semdeg M1 da M2 

gadadian saZirkvelze me-4 RerZis mimarTulebiT, sadac 

am droisaTvis damTavrebulia betonis Casxma Wiqis 

Ziris donemde da iwyeben sadebis dayenebis samuSaoebs.  
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nax. 7.1,a Sromis organizaciis sqema saarmature da sayalibo 

samuSaoTa ciklis Sesasruleblad. 
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M3 samuSao adgilze me-2 RerZis mimarTulebiT awarmoebs 

momzadebuli sadebis dajambarebas. M1 da M2 ayenebs 

sadebs adgilze me-4 RerZis mimarTulebiT da amagreben. 

amis Semdeg M1, M2 da M3 gadadian yalibis mosamzadebel 

samuSao adgilze me-3 RerZis mimarTulebiT. 

ciklis meore etapi (nax. 7.1,b). M1 da M2 memontaJeebi 

gadadian saZirkvelze me-2 RerZis mimarTulebiT, amwe 

dgeba II poziciaSi imave RerZze. M1 da M2 awarmoeben 

dajambarebas da sadebis amoRebas amwis saSualebiT, 

xolo M3 mas ayenebs gasufTavebis adgilze me-4 RerZis 

mimarTulebiT. Semdeg xdeba yalibis gawmenda, gapoxva 

da dayeneba imave RerZis mimarTulebiT (nax. 7.1,g naCvene-

bia wyvetiliT). 

ciklis mesame etapi (nax. 7.1,g). M1 da M2 gadadian me-5 

RerZze, amwes ayeneben III poziciaSi da operaciebi me-

ordeba. 

naxazebze 7.1a, b, g aRniSnulia: 

M1 – me-4 Tanrigis memontaJe (mergoluri), 

M2 _ me-3 Tanrigis memontaJe (SemduRebeli); 

M3 _ me-2 Tanrigis memontaJe (metakelaJe); 

M1 (1, 2, 3, 4) – Semsrulebeli da operaciis nomeri 

saoperacio grafikis (nax.7.2) mixedviT; 

7K – operacia, romelic sruldeba amwis saSualebiT; 

- betonis momzadeba; 

 - armaturis bade svetis Ziris karkasis mafiq-

sirebeli SabloniT; 

 - svetis Ziris armaturis karkasi; 

 - liTonis yalibis bloki; 

 - Wiqis sadebi; 

 - mza saZirkveli;  

 CarCo yalibis blokis dasayeneblad. 
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  nax. 7.1,b Sromis organizaciis sqema saarmature da saya-

libo samuSaoTa ciklis Sesasruleblad. 
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   nax. 7.1,g Sromis organizaciis sqema saarmature da saya-

libo samuSaoTa ciklis Sesasruleblad. 
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7.2 naxazze warmodgenilia rgolis Sromis organi-

zaciis saoperacio grafiki 7.1 naxazze mocemuli samu-

SaoebisaTvis erTi saZirkvelis mowyobis dros, xolo 

7.3 naxazze rgolis wevrebis datvirTvis sqema saopera-

cio grafikis Sesrulebis dros. 

7.2 da 7.3 naxazebze aRniSnulia: 

M3  - Semsrulebeli; 

3

2

1

M
M
M

 amwis Э-1258Б gamoyenebiT Sesrulebuli opera-

ciebi; 

1, 2, 3, 4... – operaciis nomeri (ix. nax. 7.2); 

M1 – me-4 Tanrigis memontaJe (mergoluri); 

M2 _ me-3 Tanrigis memontaJe; 

M3 _ me-2 Tanrigis memontaJe. 

igulisxmeba, rom memontaJeebis rgolis muSaoba 

drois mixedviT SeTavsebulia saZirkvlis dabetonebis 

samuSaoebTan. 

muSebis rgolis Sromis organizaciis ruka mona-

zomze Tavisi SinaarsiT uaxlovdeba martiv samuSaoTa 

Sesrulebis teqnologiur sqemebs da miznad isaxavs 

muSebis Sromis racionaluri reJimis gansazRvras mona-

zomze cvluri davalebis Sesrulebis teqnologiur 

reJimTan SeTanxmebiT. 

Tu monazomze samuSaoTa kompleqsi sruldeba ram-

denime cvlis ganmavlobaSi, maSin ruka unda damuSavdes 

samuSaoTa mTlian kompleqsze TiToeul cvlaSi Sesas-

rulebeli samuSaoebis gamoyofiT. TiToeuli cvlis 

sazRvrebSi naCvenebi  unda iyos samuSaoTa etapebi, rom-

lebic gansxvavdebian daniSnulebiT, samuSaoTa frontis 

organizaciiT da urTierTqmedebiT (aguris wyoba, xaraCoe-

bis mowyoba, maTi gadayeneba sxva iarusebze da a.S.). 
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nax.7.2 rgolis Sromis organizaciis saoperacio grafiki. 
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nax.7.3. rgolis wevrebis datvirTvis sqema saoperacio 

grafikis Sesrulebis dros. 
 

g) asawyobi rkina-betonis konstruqciebis montaJis 

nakadur-danawevrebuli meTodi. 

asawyobi konstruqciebis montaJis nakadur-danawev-

rebuli meTodis arsi mdgomareobs SemdegSi: memonta-

JeTa brigada iyofa or rgolad. TiToeul rgols gamo-

eyofa Sesasruleblad garkveuli saxis samuSaoebi. 

rgolebi am samuSaoebs asruleben sxvadasxva monazo-

mebze. maSasadame, samontaJo elementebis dayenebisa da 

damagrebis teqnologiur procesSi Semavali samuSao 

operaciebi iyofa or jgufad, romelTa Sesrulebac 

xdeba Sesabamisad calkeuli damoukidebeli rgolebis 

mier maTTvis gamoyofil monazomebze. 

erT jgufSi Sedis operaciebi, romelTa Sesrule-

bac xdeba samontaJo amwis daxmarebiT. am operaciebs 

pirobiTad uwodeben ZiriTad operaciebs, xolo memon-

taJeTa rgols, romelic asrulebs ZiriTad operaciebs, 

- memontaJeTa ZiriTad rgols. 

meore jgufSi gaerTianebulia operaciebi, romelTa 

Sesrulebac xdeba samontaJo amwis monawileobis gare-

Se. am operaciebs, ZiriTadi operaciebisagan gansxvave-

biT, ewodebaT mosamzadebeli an damxmare operaciebi, 

xolo memontaJeTa rgols Sesabamisad – memontaJeTa 

damxmare rgoli. 
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Tavdapirvelad pirvel monazomze sruldeba xeliT 

Sesasrulebeli samuSaoebi memontaJeTa damxmare rgo-

lis mier. Semdeg rgoli gadadis pirveli monazomidan 

meoreze da iq amzadebs dasamontaJeblad Semdeg kon-

struqcias. erTdroulad pirvel, ganTavisuflebul mo-

nazomze memontaJeTa ZiriTadi rgoli asrulebs Ziri-

Tad operaciebs samontaJo amwis saSualebiT. 

erT garkveul periodSi, romelic Seesabameba samon-

taJo elementis saproeqto mdgomareobaSi dayenebas, 

dayenebis sizustis Semowmebas, regulirebas da WimebiT 

droebiT damagrebas, orive rgoli muSaobs erTad sru-

li SemadgenlobiT. 

orive rgoli maTTvis gaTvaliswinebul samuSaos as-

rulebs Sesabamisi saoperacio grafikebis Tanaxmad. 

nakadur-danawevrebuli meTodis arsidan Cans, rom 

meTodis organizaciis efeqturoba ZiriTadad ganisaz-

Rvreba samontaJo manqanis memanqanis samuSao drois 

SemWidroebiT, amwis mocdenis gamoricxviT xelis ope-

raciebis Sesrulebis procesSi. 

magaliTis saxiT ganvixiloT erTsarTuliani sam-

rewvelo obieqtis rkinabetonis svetebis (masiT 11,7t) 

damontaJeba nakadur-danawevrebuli meTodiT. Senobis 

mali tolia 18 m-isa, xolo svetebis biji – 12 m-isa. 

Tavdapirvelad avagoT svetis montaJis saoperacio 

grafiki g.k. lubenecis [56] zemoT aRwerilis Sesa-

bamisad. memontaJeTa rgoli miviRoT xuTi kacis Semad-

genlobiT. svetis montaJisaTvis viyenebT muxluxa sa-

montaJo amwes. grafiki warmodgenilia 7.4 naxazze. ope-

raciuli grafikidan Cans, rom mosamzadebeli samu-

Saoebis Sesrulebis dros amwe ar gamoiyeneba. igi muSa-

obaSi ebmeba mxolod 17 wuTis Semdeg (ix. me-5 pozicia, 

naxazi 7.4), e.i. amwis memanqane 17 wuTis ganmavlobaSi 

Tavisufalia. jambaris moxsna svetidan (me-12 pozicia, 

naxazi 7.4) sruldeba muSaobis dawyebidan 73 wuTis 

Semdeg. Tu gaviTvaliswinebT muSebis Sesvenebis xan-

grZlivobas – 7 wuTs (me-13 pozicia, naxazi 7.4; aqve Sev-

niSnavT, rom memontaJeebi M1, M3, M4 isveneben 9 wuTs,  
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nax.7.4 svetebis montaJis saoperacio grafiki. 
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xolo memontaJeebi M2, M5 – 7 wuTs. angariSSi miRebu-

lia 7 wuTi), samontaJo procesis mTliani xangrZlivoba 

ganisazRvreba 78 wuTiT.  

maSasadame: 

svetis montaJis xangrZlivoba Seadgens 78 wuTs; 

amwis sasargeblo datvirTvis xangrZlivoba – 78-17 

– 61 wT.; 

amwis memanqanis samuSaoze yofnis xangrZlivoba – 78 wT. 

svetis montaJis sruli Sromatevadoba (xuTi memon-

taJe, erTi amwis memanqane) – 78X6 – 468 kac/wT. 

nakadur-danawevrebuli meTodis gamoyenebis dros 

7.4 naxazis 1,2,3 da 4 poziciebiT gaTvaliswinebuli sa-

muSaoebi sruldeba memontaJeTa samkaciani damxmare 

rgoliT winaswar Sesabamis monazomze, amwis gamoyene-

bis gareSe. samuSaoTa Sesrulebis xangrZlivoba aris 65 

wT., xolo Sromatevadoba – 195 kac/wT. (ix. naxazi 7.5). 

amwiT Sesrulebuli samuSaoebis xangrZlivoba 3-ka-

cian memontaJeTa ZiriTad rgolTan erTad ganisazRvre-

ba 65 wuTiT, xolo samuSaoTa Sromatevadoba 260 kac/wT 

(ix. nax. 7.6). 

7.5 da 7.6 naxazebis analizi gviCvenebs, rom damxmare 

rgoli da ZiriTadi rgoli erTdroulad muSaobs erTi 

samuSao zonis farglebSi mxolod 19 wuTis ganmavlo-

baSi (me-5 pozicia, 7.5 naxazi). es gamowveulia 11,7t. ma-

sis mqone svetis gasworebisa da droebiTi damagrebi-

saTvis ori saWimis gamoyenebiT (nax. 7.7). saWimebis mom-

saxurebisaTvis saWiroa damatebiT damxmare rgolis me-

montaJeebis gamoyeneba. 

7.7 naxazze aRniSnulia: 1 – sveti, 2 – saZirkveli, 3 

– caluRi, 4 – saWimi, 5 – ankeri, 6 – soli. nax. 7.7,b-ze 

mocemulia solebis Casobis Tanmimdevroba. 
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nax.7.5 svetis montaJis saoperacio grafiki (#2 rgolis). 
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nax. 7.6. svetis montaJis saoperacio (#1 rgolis). 
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nax.7.7 svetis gasworebisa da droebiTi gamagrebisaTvis 

ori saWimis gamoyenebis sqema. 
 

nakadur-danawevrebuli meTodiT montaJis efeqturo-

bis maCveneblebi warmodgenilia 7.1 cxrilis saxiT. 

unda iTqvas, rom aRniSnuli meTodis gamoyenebisas 

didi yuradReba unda mieqces Sromis dacvis, usaf-

rTxoebis teqnikis sakiTxebs da aqedan gamomdinare – 

calkeuli monazomebis organizacias. saqme isaa, rom 

TiToeuli rgolis memontaJeebi muSaobis procesSi da-

kavebuli arian TavianTi saqmiT da ver uweven kon-

trols meore monazomze dakavebul meore rgolis 

wevrebis saqmianobas, garda 7.5 naxazis me-5 poziciiT 

gaTvaliswinebulisa. amitom memontaJeebma SeiZleba ver 

moaxdinon drouli reagireba mezobel monazomze momu-

Save meore rgolis wevrebis saqmianobaze, ramac SeiZ-

leba gamoiwvios ubeduri SemTxveva. magaliTisaTvis Se-

iZleba davasaxeloT travmireba maRlidan iaraRis Camo-

gdebiT, samontaJo amwis isris mobrunebis dros damWe-

ri samarjvebis gaqanebiT da a.S. 

ubeduri SemTxvevebis Tavidan acilebis mizniT, 

calkeul monazomebs Soris saWiroa garkveuli manZi-

lis datoveba, an gadaRobvis mowyoba saSiSi zonis sa-

zRvrebSi. 

damcavi zonis farglebis dadgena rkinabetonis 

svetis montaJis periodisaTvis unda iTvaliswinebdes  
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cxrili 7.1 

nakadur-danawevrebuli meTodiT montaJis efeqturobis maCveneblebi 

#
 
r
i
g
z
e
  

teqnikur-ekonomikuri maCve-

neblebi 

 

saoperacio gra-

fikis mixedviT   

(ix. nax. 7.4) 

 

 

nakadur-dana-

wevrebuli meTodiT 

montaJis SemTxve-

vaSi (ix. nax.7.5, 7.6) 

 

nakadur-danawevr. 

meTodis gamo-

yenebis efeqturoba 

($3-$4) 

1 2 3 4 5 

 

1 

montaJze dakavebuli memonta-

Jeebisa da amwis memanqaneebis 

raodenoba 

 

6 

 

7 

 

_ 

 

2 

erTi svetis dayenebaze daxar-

juli saangariSo dro saa-

TobiT 

3.1
60
78 =  083.1

60
65 =  

 

1.3-1.083=0.217 

 

3 

memontaJeebisa da amwis meman-

qaneebis Sromis danaxarjebi, 

kac-sT, erTi svetis dayenebaze 

8.7
60
468 =  58.7

60
195260 =+

 
 

7.8-7.58=0.22 

 

4 

 

Sromis nayofiereba, %-obiT 

 

100 85.102
58.7
1008.7 =×  

 

102.85-100=2.85 

 

5 

samontaJo manqanis (amwis) 

eqspluataciis xangrZlivoba, 

%-obiT. 

 

100 3.83
78

10065 =×  
 

100-83.3=16.7 
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svetis Camovardnis SesaZleblobas samontaJo manqanis 

kakvidan. damcavi zonis radiusi SeiZleba ganisazRvros 

formuliT: 

                                        Rdamc=Lsv+a                                    (7.21) 
sadac Lsv aris svetis sigrZe, m-obiT; 

a – maragi (svetis sigrZis mixedviT a=1-2 m). 
cxadia, calkeuli rgolebis samuSao zonebi dad-

gindeba damcavi zonis farglebSi, rac naCvenebi unda 

iyos samuSaoTa warmoebis proeqtebSi. magaliTis saxiT 

7.8 naxazze warmodgenilia damcavi zonis farglebi da 

rgolebis samuSao zonebi. naxazidan Cans, rom rodesac 

ZiriTadi rgoli (#1) amontaJebs pirvel svets (K-1), 

damxmare rgols (#2) SeuZlia imuSaos mxolod mesame 

svetis (K-3) damontaJebaze, vinaidan damcavi zona gadis 

meore svetis (K-2) ganlagebis adgilze. 7.9 naxazze 

naCvenebi variantis SemTxvevaSi ZiriTadi rgolis (#1) 

mier K-1 svetis montaJis dros damxmare rgoli (#2) 

SeiZleba imyofebodes arauaxloes K-5 svetisa. 

7.5 da 7.6 naxazebze naCvenebi saoperacio grafikebis 

safuZvelze 7.10 naxazze agebulia rkinabetonis svetis 

nakadur-danawevrebuli meTodiT montaJis ciklograma. 

ciklogramis Tanaxmad, muSaobis pirveli 37 wuTis gan-

mavlobaSi damxmare rgoli #2 amzadebs asawevad K-3 

svets, xolo ZiriTadi rgoli #1 iwyebs K-1 svetis awevas. 

Semdeg #2 rgoli gadadis #1 rgolis samuSao zonaSi da 

37-e wuTidan 65-e wuTamde drois SualedSi, e.i. 65-37=28 

wuTis ganmavlobaSi orive rgoli muSaobs erTad. 

K-1 svetis dayenebis Semdeg ZiriTadi rgoli (#1) 

gadadis K-2 svetTan, romelic damxmare rgolis (#2) 

mier winaswar aris momzadebuli montaJisaTvis, xolo 

damxmare rgoli (#2) iwyebs K-4 svetis momzadebas mon-

taJisaTvis. 

memontaJeebis ZiriTadi rgolis (#1) muSaoba cik-

logramaze gamosaxulia mTliani xaziT, xolo damxmare 

rgolisa (#2) – wyvetiliT. 
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d) samSeneblo-samontaJo samuSaoTa xarisxis uzrun-

velyofa: 

mSeneblobis xarisxis kontrolis sistema moicavs: 

saproeqto gadawyvetebis, konstruqciebisa da masalebis, 

samSeneblo-samontaJo samuSaoebis xarisxis kontrols. 

aqedan gamomdinare samSeneblo produqciis xarisxis 

uzrunvelyofis TvalsazrisiT kontroli unda ganxor-

cieldes Semdeg etapebze: 

normatiuli dokumentaciis (standartebis, normebisa 

da wesebis) damuSaveba; daproeqteba; masalebis, konstruq-

ciebisa da detalebis damzadeba; samSeneblo warmoeba. 

 
nax.7.10 nakadur-danawevrebuli meTodiT svetis montaJis 

ciklogarama 
 

proeqtis xarisxi gulisxmobs erTi mxriv, saproeq-

to gadawyvetebis teqnikur dones, rogoricaa: konstruq-

ciebis progresuloba, maTi unifikaciis xarisxi, damza-

debisa da agebis teqnologiuroba, ekonomikuri maxasia-

Teblebi da sxva, xolo meore mxriv _ dasaproeqtebeli 

obieqtis damuSavebuli saproeqto-saxarjTaRricxvo do-

kumentaciis, daproeqtebis normebTan da wesebTan Sesa-
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bamisobas. (proeqtirebis normebis done; sainJinro-samSe-

neblo mimokvlevis srulfasovneba; eqsperimentuli pro-

eqtireba da mSenebloba; eleqtronul-gamoTvliTi teqnikis 

gamoyeneba; wina gamocdilebis gaTvaliswineba da sxva). 

aranaklebi mniSvneloba eniWeba saproeqto dokumen-

taciis Sesrulebis xarisxs da mis kompaqtur miwodebas 

samSeneblo moednebze. 

produqciis xarisxis atestaciis erTiani sistemis 

(ЕСАКП) ZiriTadi debulebebis Sesabamisad atestacia 

tardeba xarisxis sami ketagoriis mixedviT – umaRlesi, 

pirveli, meore. 

umaRles kategorias miekuTvneba produqcia, rome-
lic Seesabameba samamulo da sazRvargareTis mecniere-
bisa da teqnikis umaRles miRwevebs an sjobs maT Ta-
visi teqnikur-ekonomikuri maCveneblebiT. aseT produq-
cias eniWeba xarisxis saxelmwifo niSani. 

xarisxis pirvel kategorias miekuTvneba produqcia, 

romelic Tavisi teqnikur-ekonomikuri maCveneblebiT 

Seesabameba moqmed standartebisa da teqnikuri pirobe-
bis Tanamedrove moTxovnebs. pirveli da umaRlesi 

kategoriis moqmedebis vada ganisazRvreba 1-dan 3 wlam-
de. aRniSnuli vadis gasvlis Semdeg produqcia xel-
meored unda iqnes atestacia gavlili. 

xarisxis meore kategorias miekuTvneba produqcia, 

romelic Tavisi teqnikur-ekonomikuri maCveneblebiT ar 

Seesabameba Tanamedrove moTxovnebs, moralurad daZve-
lebulia da saWiroebs modernizacias an moxsnas war-
moebidan. 

samSeneblo masalebis, konstruqciebis, detalebisa 

da nakeTobebis xarisxis amaRleba SesaZlebelia qar-
xnebSi teqnologiuri procesebis srulyofiT, samanqano 

teqnologiis gamoyenebiT produqciis damzadebis yvela 

stadiaze. 

samSeneblo-samontaJo samuSaoTa xarisxis amaRlebas 

gansazRvravs teqnologiuri procesebis stabiluroba da 

maTi gadasvla avtomatizaciaze; gamoyenebuli manqanebis, 

meqanizmebis, iaraRebis kargi xarisxi, samSeneblo masa-
lebis, konstruqciebis, detalebis da nakeTobebis maRali 
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xarisxi, maTi gadazidvis, dasawyobebis da Senaxvis maRali 

organizacia, mSeneblobis saTanado kvalifikacia, Sromis 

anazRaurebis mastimulirebeli sistemis danergva da sxva. 

zogierT mSeneblobaze farTod gavrcelda momij-
nave specialobis muSaTa brigadebs Soris sazogadoeb-
rivi urTierTkontrolis sistema. ase magaliTad, mle-
savTa brigada Rebulobs aguris wyobas kalatozTa 

brigadisagan, mRebavTa brigada – mlesavebisagan, mebe-
toneTa brigada – xuroebisagan da a.S. 

maSasadame, kontrols axorcielebs ara marto briga-
diri, aramed brigadis wevrebic. saoperacio kontrols 

asrulebs ostati da brigadiri, periodul kontrols – 

samSeneblo sammarTvelos teqnikuri samsaxuri. gamoiyeneba 

agreTve talonebis sistemac. talonebi eZlevaT garkveuli 

raodenobiT brigadirebsa da ostatebs. xarisxis yoveli 

darRvevis SemTxvevaSi maT CamoerTmevaT erT-erTi taloni. 

bolo talonis CamorTmevis Semdeg ixileba momuSavis da-

kavebul Tanamdebobaze Semdgomi muSaobis sakiTxi. 

“udefeqto Sromis saratovelTa sistemis” gadmota-
na samSeneblo warmoebaSi karg Sedegebs iZleva. 

dasasrul, unda aRvniSnoT, rom mSeneblobis xaris-
xis kontrolis sistema moicavs, agreTve, xarisxis mar-
Tvis qvesistemas mSeneblobis marTvis avtomatizebuli 

sistemis (АСУС) SemadgenlobaSi. 

marTvis avtomatizebuli sistemis funqcionirebis 

procesi gulisxmobs drois mocemul momentSi marTvis 

obieqtis mdgomareobis Sesaxeb informaciis Segrovebas. 

asxvaveben marTvis avtomatizebuli sistemebis (АСУ) 
Semdeg tipebs: 

АСУ-СМ, АСУ-СРМ, АСУ-РМ, АСУ-ГТУС, АСУ-ТУС. 
SeuZliaT gadawyviton mSeneblobis marTvis konkre-

tuli amocanebi Sesabamisad mSeneblobis saministros, 

mSeneblobis mTavari teritoriuli an teritoriuli 

sammarTvelos aparatSi; 

АСУ-K,  АСУ-O, АСУ-T SeuZliaT gadawyviton mSeneb-

lobis marTvis konkretuli amocanebi Sesabamisad sam-

Seneblo kombinatis, gaerTianebis, trestis (saerTo-

samSeneblo an specializebul) aparatSi; 
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АСУ-СУ,  АСУ-З, АСУ-УМ, АСУ-ТП, АСУ-ПТК, АСУ-И      
da a.S. SeuZliaT gadaWran Sesabamisad samSeneblo sam-
marTvelos (saerTosamSeneblo an specializebuli) mar-
Tvis konkretuli amocanebi, samSeneblo masalebisa da 

konstruqciebis damamzadebeli qarxnebis, meqanizaciis 

sammarTvelos, satransporto sawarmoTa samecniero-sa-
kvlevi, saproeqto-teqnologiuri, saproeqto institute-
bis da sxva sawarmo-organizaciebis aparatSi. 

mSeneblobis marTvis nebismieri avtomatizebuli 

sistema Sedgeba funqciuri da uzrunvelyofis nawile-
bisagan. 

АСУ-s funqciuri nawili Sedgeba administraciuli, 

organizaciuli da ekonomikur-maTematikuri meTodebis 

kompleqsisagan, romlebic uzrunvelyofen marTvis obi-
eqtis dagegmvis, saqmianobis aRricxvisa da analizis 

amocanebis gadawyvetas. 

amocanebi erTiandeba kompleqsebad da qvesistemebad. 

АСУ-s uzrunvelyofis nawili Sedgeba informaciu-
li, maTematikuri, teqnikuri da organizaciuli uzrun-
velyofisagan. 

АСУ-s Seqmna xdeba calkeul rigebad. rigebis ric-
xvi reglamentirebuli ar aris. 

АСУ-s Seqmna xorcieldeba sam stadiad: winasaproeq-
to; daproeqteba; danergva. 

marTvis teqnikis, sainformacio sistemebis da marT-

vis avtomatizebuli sistemebis Sesaxeb dawvrilebiT 

ixileT avtoris wignSi _ “mSeneblobis meqanizacia da 

avtomatizacia”. 

mSeneblobis xarisxis kontrolis formebi da organizacia.  

xarisxis kontrolis organizacia mSeneblobaSi 

reglamentirebulia КС УК СП*
-iT. funqciuri daniSnule-

bisa da Sesrulebis xasiaTis TvalsazrisiT kontroli 

SeiZleba klasificirebuli iyos Semdeg saxeebad: sta-

tistikuri da sawarmoo, teqnikuri da ekonomikuri, aq-

tiuri da pasiuri, misaRebi (Sesavali, gamosavali) da 

                            
* samSeneblo produqciis (СП) xarisxis marTvis (УК) kom-

pleqsuri sistema (КС). 
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inspeqciuri, perioduli da mudmivi, vizualuri (mxed-
velobiTi) da instrumentuli, amorCeviTi da miyolebuli. 

mSeneblobis xarisxis teqnikuri kontrolis saxe-
ebia: Sesavali, teqnologiuri (operaciuli), Sualeduri, 

misaRebi. 

Sesavali kontroli sruldeba sawyobebSi masale-
bis, detalebisa da nakeTobebis miRebis dros. 

teqnologiuri kontroli xorcieldeba sawarmoo ope-
raciebis an samSeneblo procesebis damTavrebis Semdeg. 

Sualeduri kontroli gamoiyeneba mTlianad damTav-
rebul samuSaoTa calkeuli saxeebis an konstruqciu-
li elementebisa da pirvel rigSi faruli samuSaoebis 

misaRebad (magaliTad, saZirkvlebis, hidroizolaciis, 

Cawyobili armaturis, Casatanebeli nawilebis, SeduRe-
buli pirapirebis da sxva). Sualedur kontrols, Cveu-
lebriv, axorcielebs mSeneblobis teqnikuri persona-
liT dakompleqtebuli teqnikuri komisia. 

Sualeduri kontrolis uflebiT sargeblobs, agreTve, 

proeqtis avtori (saavtoro zedamxedveloba), damkveTi 

(teqnikuri zedamxedveloba) da saxarqmSenkontroli. 

misaRebi kontroli warmoebs Senoba-nagebobis eqs-
ploataciaSi miRebis dros. 

inspeqciur kontrols axorcieleben: saxelmwifo 

arqiteqturul-samSeneblo kontrolis inspeqcia (amow-
mebs mSeneblobaze miRebul samSeneblo masalebs, nake-
Tobebs da konstruqciebs, agreTve, samSeneblo-samon-
taJo samuSaoTa xarisxs da sxva), sanitarul-epidemio-
logiuri samsaxuris organoebi, saxelmwifo-saxanZro 

inspeqcia, saxelmwifo energetikuli zedamxedvelobis 

inspeqcia, saxelmwifo geodeziuri meTvalyureobis in-

speqcia, saxelmwifo gazifikaciis inspeqcia, saxel-
mwifo samTo-teqnikuri zedamxedvelobis inspeqcia. 

CamoTvlili organizaciebis garda, xarisxisadmi 

kontroli ekisrebaT sxvadasxva specialur samsaxurebs: 

wyal-kanalizaciis saeqsploatacio ubnebs, miwisqveSa 

eleqtruli qselebisa da susti denebis qselebis ub-
nebs, radio da televiziis samsaxurebs da sxva. 
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im  organizaciebs Soris, romlebic kontrols uwe-
ven mSeneblobis msvlelobas da samuSaoTa warmoebis 

xarisxs, gansakuTrebuli adgili ukavia samSeneblo 

banks. samSeneblo bankis organizaciebi axorcieleben 

ekonomiuri xasiaTis zemoqmedebis RonisZiebebs: amow-
meben moijaradre organizaciebsa da mSeneblobebs;   

awarmoeben Sesrulebul samuSaoTa sakontrolo azom-
vebs da maT adareben samuSaoebis moculobebs, romle-
bic warmodgenilia samSeneblo organizaciis mier fi-

nansirebisaTvis; moiTxoven moijaradre organizaciebi-
dan mSeneblobisaTvis saWiro dokumentacias (damtkice-

buli proeqtebi, xarjTaRricxvebi da sxva). 

banks aqvs ufleba, moiTxovos mSeneblobis xel-
mZRvanelobidan mSeneblobaSi aRmoCenili naklovanebe-
bis aRmofxvra samSeneblo organizaciis samSeneblo-

sameurneo saqmianobaSi Caurevlad. 

xarisxis kontrolis organizaciaSi mniSvnelovan 

rols asrulebs sazogadoebrivi kontroli, romelic 

xorcieldeba mSeneblobisa da samSeneblo masalebis 

mrewvelobis muSaTa profkavSirebis saolqo (samxareo) 

komitetebis mier. 

samSeneblo-samontaJo samuSaoTa xarisxis kontro-
lis erT-erTi aqtiuri formaa kontrolis saxalxo pa-

latis komitetebis ganyofilebebis gamoyeneba. 

samSeneblo produqciis xarisxis Sefasebis wesebi.  

Sefaseba xdeba sambaliani sistemiT – “damakmayofile-
beli”, “kargi”, “friadi”. Sefaseba “friadi” Seesabameba 

samSeneblo-samontaJo samuSaoTa Sesrulebis umaRles do-

nes СНиП-iT gaTvaliswinebuli daSvebebis sazRvrebSi. 

Sefasebis aRniSnuli principia gamoyenebuli amJa-
mad moqmed miTiTebebSi sacxovrebel da kulturul-sa-
yofacxovrebo mSeneblobaSi samSeneblo brigadebis mi-
er Sesrulebul samSeneblo-samontaJo samuSaoTa xaris-
xis Sesafaseblad. 

Sefaseba xdeba, rogorc eqsploataciaSi gadasacemi 

damTavrebuli obieqtisa, ise calkeuli konstruqciuli 

elementebis da samuSaoTa saxeebisa. amasTan, obieqtis 

saerTo Sefaseba gamoiyvaneba calkeuli konstruqciu-
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li elementebis da samuSaoTa saxeebis Sefasebebis sa-

SualoSewonili sididis principis mixedviT da Semdeg 

mrgvaldeba uaxloes mTel mniSvnelobamde 

                                      Б=
321

321 543
mmm

mmm
++
++

,                         (7.22) 

sadac m1 aris “damakmayofilebeli” Sefasebis mqone 

elementebis ricxvi; 

m2 – igive, SefasebiT “kargi”; 

m3 – igive, SefasebiT “friadi”. 

xelmZRvanelobs ra saSualoSewonili balis sididiT, 

saxelmwifo mimReb komisias gamoyavs saboloo Sefaseba 

obieqtisaTvis: 4,75-5 balis SemTxvevaSi – “friadi”; 3,75-4,74 

– “kargi” da 3-3,74 – “damakmayofilebeli”.  

zogierTi organizacia saSualoSewonili balis si-

dides angariSobs samuSaoTa saxeebze dakavebuli bri-

gadis (rgolis, calkeuli muSebis) wevrebis xelfasis 

gaTvaliswinebiT formuliT 

                       Б=
3

345 345
З

ЗЗЗ ⋅+⋅+⋅
,               (7.23) 

sadac З5,4,3 aris brigadis (rgolis, muSis) xelfasi Se-

sabamisad “friadze”, “kargze” da “damakmayofilebelze” 

Sefasebuli samuSaos saxisaTvis an konstruqciuli  

elementisaTvis; 

ЗsaerTo – xelfasis saerTo sidide brigadis (rgo-

lis, muSis) saangariSo periodSi muSaobisaTvis. 

samuSaoTa xarisxis Sefaseba mTlianad obieqtze an 

calkeul etapze ganisazRvreba obieqtze dakavebuli 

brigadebis, rgolebisa da calkeuli muSebis muSaobis 

xarisxis maCvenebelTa jamis saxiT, formuliT  

                     Бob=
∑

∑∑∑ ++
muSrg,br,

muS

muS

rg

rg

br

br

Б
n
Б

n
Б

n
Б

  ,                 (7.24) 

sadac  

Бbr, Бrg, БmuS
 aris brigadis, rgolis, calkeuli 

muSis Sromis xarisxis maCvenebeli balebSi; 
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nbr
, nrg

, nmuS
 – xarisxis maCvenebelSi Semavali Sefa-

sebebis raodenoba brigadebis, rgolebis, calkeuli 

muSebis mixedviT. 

saSualoSewonili Sesafasebeli bali samSeneblo 

organizaciebisa da muSebis ufro dasabuTebuli premi-

rebis saSualebas iZleva maRalxarisxovani produqciis 

CabarebisaTvis. 

mSeneblobis xarisxis amaRlebisaTvis materialuri 

stimulireba warmoadgens am maCveneblis amaRlebis 

erT-erT mniSvnelovan faqtors. 

samSeneblo produqciis xarisxis Sefasebis ganxi-

luli wesebi aTanabreben yvela konstruqciul ele-

mentsa da samuSaos saxes da ar iTvaliswineben maT 

mniSvnelobas gamoyenebiTi Tvisebebis – Sromatevadobis, 

Rirebulebis da sxva TvalsazrisiT. bolo dros war-

moebs muSaoba Sefasebis ganxiluli sistemis srulyo-

fisaTvis: SemohyavT calkeuli konstruqciuli elemen-

tebi masisa da mniSvnelobis gasaTvaliswinebeli koefi-

cientebi, Senobis an nagebobis esTetikis maCvenebeli. 

ukrainis saxmSenis mier damtkicebuli meToduri 

miTiTebebis Sesabamisad, damTavrebuli obieqtis xaris-

xis Sesafaseblad, samuSaoTa yvela saxisa da konstruq-

ciis montaJis mixedviT sargebloben maCveneblebis ja-

muri sididis dadgeniT 

                esTΠ±
Π
⋅=Π qKOk

0 ,              (7.25) 

sadac П0 aris damTavrebuli obieqtis xarisxis maCvene-

beli; 

Ok – samuSaoTa calkeuli saxeebisa da konstruq-

ciebis montaJis xarisxis maCvenebeli, romelTa gansa-

zRvrac xdeba winaswari Sualeduri miRebis aqtebis 

mixedviT;  

Kз – samuSaos saxis da konstruqciis mniSvnelobis 

koeficienti, romelic axasiaTebs maT saimedoobas da 

simtkices saqmeSi; 

П – samuSaoTa saxeebisa da konstruqciuli elemen-
tebis saerTo raodenoba, romelic gaiTvaliswineba dam-
Tavrebuli obieqtis xarisxis gansazRvrisas: 
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ПesT – esTetikis maCvenebeli. 

rac didia ПesT, miT ufro metad fasdeba damTav-

rebuli obieqtis xarisxi. 

rodesac П0=3,6, miiReba Sefaseba “damakmayofilebeli”, Tu 

П0=4,6 – “kargi” da rodesac П0 aRemateba 4,6 – “friadi”. 

samSeneblo produqciis xarisxis amaRlebisaTvis 

gankuTvnil RonisZiebaTa kompleqsSi Sedis, agreTve, 

sanqciebi jarimis saxiT aradroulad an daukompleqte-

blad gadacemuli saproeqto-saxarjTaRricxvo dokumen-

taciisaTvis, uxarisxo da daukompleqtebeli masalebis, 

detalebis, konstruqciebisa da mowyobilobebis miwode-

bisaTvis, qvemoijaradre organizaciebisaTvis samuSao 

frontis dagvianebisa da sxv. 

xarisxis Sefasebis meTodebis srulyofisaTvis di-

di muSaoba warmoebs saproeqto gadawyvetis sferoSic. 

cdiloben saproeqto gadawyvetis xarisxis erTiani kom-

pleqsuri kriteriumis damuSavebas, romelic gaiTvalis-

winebs dasaproeqtebeli obieqtis yvela niSan-Tvisebis 

Sefasebas. aRniSnulis safuZvelze iqmneba axali mecnie-

ruli mimarTuleba – kvalimetria. kvalimetria amuSa-

vebs xarisxis donis raodenobrivi Sefasebis ZiriTad 

principebsa da meTodebs. 

dasasrul, aRvniSnavT, rom СНиП 3.01.01-85-is Tanax-

mad, samSeneblo samuSaoTa warmoebis proeqtSi CarTu-

li unda iyos dokumentebi samuSaoTa kontrolis gansa-

xorcieleblad da xarisxis Sesafaseblad. 
 

damTavrebuli Senoba-nagebobebis eqsploataciaSi 
Cabareba.  

Senobis an nagebobis xarisxis saboloo Sefaseba 

warmoebs misi eqsploataciaSi Cabareba-miRebis momentSi. 

СНиП-ebis Tanaxmad, sacxovrebeli – samoqalaqo 

daniSnulebis damTavrebuli obieqtebi gadaecema mimReb 

komisias proeqtiT gaTvaliswinebuli yvela samSe-

neblo-samontaJo samuSaos Sesrulebis Semdeg. 

samrewvelo, sawarmoo daniSnulebis obieqtebis ga-

dacema saxelmwifo mimRebi komisiis gansaxilvelad 

xdeba mxolod mas Semdeg, roca dayenebuli mowyobilo-

ba daiwyebs produqciis seriulad gamoSvebas. 
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Senoba-nagebobaTa misaRebi kontroli sruldeba or 

stadiad: winaswari (teqnikuri) miReba (axorcielebs 

samuSao komisia) da saboloo (axorcielebs saxelmwifo 

mimRebi komisia). 

samuSao komisiebs qmnis damkveTi organizacia Tavi-

si TavmjdomareobiT generaluri moijaradris, qvemo-

ijaradre organizaciebis, saproeqto organizaciis, 

sanitaruli da saxanZro zedamxedvelobis saxelmwifo 

organoebis da sxva dainteresebuli organizaciebis 

warmomadgenlebis SemadgenlobiT. 

samuSao komisia, saxelmwifo komisiis muSaobis daw-

yebamde, amzadebs yvela saWiro dokumentacias (aRwevs 

70-80-mde da Sedgeba aqtebis, cnobebisagan, romlebic 

axasiaTeben Senoba-nagebobis da misi calkeuli kon-

struqciuli elementebis, danadgarebis, mowyobilobebis, 

komunikaciebis da sxvaTa mdgomareobas), amowmebs samSe-

neblo-samontaJo samuSaoTa Sesrulebis xarisxs da maT 

Sesabamisobas СНиП-ebis moTxovnebTan, saproeqto-

saxarjTaRricxvo dokumentacias, axdens damontaJebuli 

mowyobilobis da calkeuli konstruqciuli kvanZebis 

gamocdas da sxv. 

miRebis procesSi SeniSnuli defeqtebi da proeq-

tTan Seusabamobani Seitaneba sadefeqto uwyisSi da ma-

Ti likvidaciisaTvis dadgindeba gansazRvruli vada. 

saxelmwifo mimRebi komisia muSaobas iwyebs damkve-

Tisa da generaluri moijaradris oficialuri werilo-

biTi Setyobinebis Semdeg, obieqtis saeqsploataciod 

mzadyofnis Sesaxeb. 

saxelmwifo mimReb komisias, Cveulebriv, Tavmjdoma-

reobs saxarqmSenkontrolis warmomadgeneli. komisiis 

SemadgenlobaSi Sedian samuSao komisiaSi dasaxelebu-

li organizaciebis warmomadgenlebi. saWiroebis Sem-

TxvevaSi iwveven bankis warmomadgenels da saTanado 

eqspertebs calkeuli sakiTxebis mixedviT. 

saxelmwifo mimRebi komisiis muSaoba mimdinareobs 

sam etapad: 1. dokumentaciis Semowmeba, 2. obieqtebis 

daTvaliereba, 3. saboloo daskvnebis Sedgena da mSe-

neblobis xarisxis Sefaseba. 
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saeWvo SemTxvevebSi komisia moiTxovs calkeuli kon-

struqciebis gaxsnas, instrumentul Semowmebebs da a.S. 

obieqtis eqsploataciaSi Seyvanis Semdeg mSeneblo-

bis Senakrebi xarjTaRricxva da dafinanseba ixureba. 

misaRebi obieqtis moculobisa da sirTulis mixed-

viT komisia muSaobas atarebs 1-dan aT dRemde vadaSi. 

unikaluri da gansakuTrebiT mniSvnelovani obieqte-

bis miReba saeqspluataciod warmoebs ministrTa sabWos 

mier daniSnuli saxelmwifo komisiebis mier. rodesac 

obieqtis Rirebuleba 3 milioni maneTi da metia, saxel-

mwifo komisia iniSneba respublikis saministroebisa da 

uwyebebis an ministrTa sabWoebis mier. 

sacxovrebeli saxlebi, skolamdeli bavSvTa dawese-

bulebebi, skolebi, sanatoriumebi, komunalur-sameurneo 

da kulturuli daniSnulebis sxva obieqtebi saeqsploa-

taciod miiReba saxalxo deputatebis saqalaqo da rai-

onuli sabWoebis mier daniSnuli komisiebis daskvnis 

safuZvelze. 

saxelmwifo mimRebi komisiebis Semadgenloba reg-

lamentirebulia СНиП-iT. 

samSeneblo-samontaJo samuSaoTa saxeebis sanimuSo Ca-
moTvla, romlebic eqvemdebareba xarisxobriv Sefasebas: 

miwis nagebobebis zedapirebis moSandakeba da gamag-

reba; bunebrivi fuZeebis momzadeba; nayari gruntebisa 

da ukanve Cayrili gruntis gamkvriveba; gruntebis xe-

lovnuri damagreba; ximinjovani saZirkvlebisa da Spun-

tis SemoRobvis mowyoba; drenaJis mowyoba; marad gayi-

nuli gruntebis bunebrivi Tvisebebis SenarCuneba; rki-

nabetonis samuSaoebi (monoliTuri rkinabetoni); asaw-

yobi rkinabetonisa da betonis konstruqciebis montaJi; 

konstruqciebis, milsadenebisa da mowyobilobebis anti-

koroziuli dacva; pirapirebisa da nakerebis hermetiza-

cia; liTonis konstruqciebis montaJi; qvis samuSaoebi 

(aguris, xelovnuri da bunebrivi qvebis da msxvili 

blokebis wyoba); amosagebi samuSaoebi; xis konstruqcie-

bis montaJi; xis konstruqciebis antiseptireba; iatake-

bis mowyoba; saxuravebis mowyoba; mobaTqaSebis samuSao-

ebi; samRebro da saSpalero samuSaoebi; Seminvis samu-

Saoebi; mopirkeTebis samuSaoebi; fanjrebisa da karebe-
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bis blokebis montaJi; hidroizolaciuri samuSaoebi; 

Tboizolaciis samuSaoebi; cecxldamcavi izolaciis 

mowyoba; manawilebeli mowyobilobebisa da satran-

sformatoro qvesadgurebis, Zaluri da sanaTi eleqro-

mowyobilobis montaJi; eleqtromomaragebis sakabelo 

xazebis Cawyoba; densadenebisa da eleqtromomaragebis 

sahaero xazebis montaJi; Camiwebisa da eldacvis 

mowyoba; kavSiris xazebisa da mowyobilobis montaJi; 

wyalmomaragebisa da kanalizaciis gareqselebis gayvana; 

Tbomomaragebis gareqselebis gayvana; SidagaTbobis 

sistemebis montaJi; Sida sakanalizacio sistemebis mon-

taJi; ventilaciisa da haeris kondicirebis sistemebis 

montaJi; ZiriTadi teqnologiuri mowyobilobis monta-

Ji; teqnologiuri milsadenebisa da armaturis montaJi; 

Tboenergetikuli mowyobilobis montaJi; santeqnikuri 

mowyobilobis montaJi; amwe-satransporto mowyobilo-

bis montaJi; liftebis montaJi; airmomaragebis siste-

mebis montaJi; avtomatizaciis (maT ricxvSi xanZar-

saqrobi) sistemebis montaJi; rkinigzis xazebis ageba; 

saavtomobilo gzebis ageba; gasavlebis, Semonakirwyle-

bis da trotuarebis mowyoba; teritoriis gamwvaneba; 

garekeTilmowyobis montaJi.  

samuSaoTa calkeuli saxeebis xarisxi unda Sefas-

des Sualedi miRebis dros, xolo samuSaoTa xarisxi 

damTavrebul obieqtebze – obieqtebis saeqsploataciod 

gadacemisas. 

samSeneblo-samontaJo samuSaoTa xarisxis Sefasebi-

sas  mowmdeba geometriuli (zomebi, niSnulebi, RreCo-

ebi, daSvebebi), fizikur-meqanikuri (simtkice, simkvrive, 

zedapiris mdgomareoba, hermetiuloba, tenianoba, tempe-

ratura) da sxva parametrebis dacva, agreTve, gaiTval-

iswineba esTetiuri moTxovnebi. 

mTliani an amorCeviTi Semowmebis aucilebloba, sa-

kontrolo gazomvebisa da gamocdis wesebi da moculo-

ba dadgindeba normatiuli dokumentebisa da standarte-

bis moTxovnebidan gamomdinare. 

SevniSnavT, rom samSeneblo-samontaJo samuSaoTa da 

zogadad, mSeneblobis xarisxis uzrunvelyofis kon-
trolis sistema Cvens mier warmodgenilia СНиП–is 
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Sesabamisi ganyofilebebis da sxva normatiuli dokumen-
tebisa da instruqciebis safuZvelze, rac samwuxarod 

saqarTvelos pirobebSi sruli moculobiT ar tardeba 

adekvaturi originaluri qarTuli wyaroebis ararsebo-
bis gamo, rac uaxloes momavalSi aucileblad dasamu-
Savebelia. saqarTvelos inteleqtualur Zalebs es jer 

kidev xelewifebaT, mxolod xelisuflebis politikuri 

nebaa saWiro, rac uzrunvelyofs mSeneblobis usaf-
rTxoebis standartebis Sesatyvis xarisxobriv maCveneb-
lebs da Sesabamisad, Senoba-nagebobebis normalur eqs-
pluatacias. 

 

 

$3. samSeneblo warmoebis procesebis avtoma-
tizaciisa da teqnikur-ekonomikuri efeq-
turobis gaangariSebis meTodika 
 

warmoebis procesebis avtomatizacia ganapirobebs 

Sromis nayofierebis mniSvnelovnad amaRlebas, produq-

ciis gamoSvebis zrdas da misi xarisxis gaumjobesebas; 

uzrunvelyofs mowyobiloba-danadgarebis muSaobis sai-

medoobas; Sromis pirobebis gaumjobesebas da  muSebis 

kulturul-teqnikuri donis amaRlebas. 

avtomatizaciis teqnikur-ekonomikuri efeqturobis 

dasadgenad SeiZleba gamoyenebul iqnes Semdegi ZiriTa-

di maCveneblebi: 

avtomatizaciaze dabandebuli kapitaluri danaxar-

jebis anazRaurebis vada da masTan dakavSirebuli 

efeqturobis koeficienti; avtomatizaciisaTvis saWiro 

kapitaluri danaxarjebi; Sromis nayofiereba (produ-

qciis gamomuSaveba erT momuSaveze); momsaxure person-

alis raodenobis Semcireba; produqciis erTeulis 

TviTRirebuleba; nedleulisa da masalebis xarji pro-

duqciis erTeulze; sawarmoo saTavsis 1 m2 farTobidan 

miRebuli produqciis raodenoba; eleqtroenergiis da 

saTbobis xarji produqciis erTeulze; produqciis 

gaumjobesebis xarisxi (simtkicis, xangamZleobis amaR-

leba da a.S.); Sromis pirobebis gaumjobesebis xarisxi; 

obieqtis mSeneblobis an samSeneblo-samontaJo samuSaoTa 
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gansazRvruli kompleqsis Sesrulebis xangrZlivoba; sam-

Seneblo-samontaJo samuSaoTa TviTRirebuleba da 

saeqsploatacio danaxarjebi Senobebze, nagebobebze an 

calkeul konstruqciul elementebze da sxv. 

samSeneblo-samontaJo samuSaoTa TviTRirebuleba 

Sedgeba pirdapiri da zednadebi xarjebisagan. 

pirdapiri xarjebi moicavs: muSebis ZiriTad xel-

fass, masalebze xarjebs, manqana-meqanizmebis eqsploata-

ciis xarjebs. 

zednadeb xarjebs miekuTvneba: administraciul-sa-

meurneo xarjebi, samuSaoTa organizaciisa da war-

moebis xarjebi, maT Soris mcire Rirebulebis da 

swrafcveTad iaraRebze, xanZarsawinaaRmdego da sagu-

Sago dacvaze, saproeqto jgufebis Senaxvasa da a.S., 

muSebis kulturul-sameurneo momsaxurebis da Sromis 

dacvis xarjebi. 

saeqsploatacio xarjebi iTvaliswinebs saamortiza-

cio anaricxebs aRdgenasa da kapitalur remontze, mim-

dinare SekeTebis xarjebs, xarjebs gaTbobaze, lifte-

bis eqsploataciasa da sxv. 

samSeneblo organizaciebis ZiriTadi sawarmoo fon-

debi moicavs: samSeneblo-samontaJo samuSaoTa Sesru-

lebaSi monawile samSeneblo manqanebsa da meqanizmebs, 

satransporto saSualebebs, sawarmoo Senobebsa da nage-

bobebs, damxmare sawarmoebSi gamoyenebul Zalovan sa-

warmoo mowyobilobebs (magaliTad, gadasaadgilebel 

eleqtroqvesadgurebs, kompresorebs, dizelebs, orT-

qlis qvabebs da sxv.). 

sabrunavi fondebis SemadgenlobaSi gaiTvaliswine-

ba: ZiriTadi masalebis, konstruqciebis da detalebis 

maragi, damxmare masalebisa da saTbobis maragi; daum-

Tavrebeli warmoeba samSeneblo-samontaJo samuSaoTa 

mixedviT da a.S. 

Sromatevadoba samSeneblo warmoebaSi, warmoebis 

meqanizaciis da avtomatizaciis efeqturobis gaangari-

Sebisas, ganisazRvreba Sromis danaxarjebiT natura-

lur kacdReebSi manqanebisa da meqanizmebis uSualo 

momsaxure muSebis, damxmare samuSaoebze, mimdinare re-

montze dakavebuli muSebis CaTvliT. Sesabamisi mona-
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cemebi ganisazRvreba manqana-cvlebis sagegmo kalkula-

ciebiT gamomuSavebis moqmedi erTiani normebis safu-

Zvelze. 

TviTRirebulebisa da kapitaluri  danaxarjebis maCve-

neblebiT gansxvavebuli axali teqnikis variantebis Seda-

reba warmoebs anazRaurebis vadebis gaTvaliswinebiT. 

damatebiTi kapitaluri dabandebis anazRaurebis va-

da ganisazRvreba formuliT  

                  normT
CC
KKT ≤

−
−=

21

12 ,             (7.26) 

sadac T aris gamosyidvis vada, wlebSi; 

K1 da K2 – kapitaldabandebebi etalonisa da axali 

teqnikis mixedviT, an kapitaldabandebebi Sesadarebeli 

variantebis mixedviT, man; 

C1 da C2 – samuSaoTa wliuri moculobis TviT-

Rirebuleba etalonisa da axali teqnikis mixedviT, an 

TviTRirebulebebi Sesadarebeli variantebis mixedviT, 

man./w. 

efeqturobis koeficienti (gamosyidvis vadis Sebru-

nebuli sidide) ganisazRvreba TviTRirebulebaze ekono-

miis SefardebiT damatebiT kapitalur dabandebebTan 

               normE
KK
CC

T
E ≥

−
−==

12

211
,            (7.27) 

Tnorm da Enorm gamosyidvis vadisa da efeqturobis koe-

ficientis normatiuli sidideebia. 

Tu gamosyidvis vada normatiulze naklebia 

Tp Tnorm. (efeqturobis koeficienti normatiulze metia 

E>Enorm), ekonomikuri TvalsazrisiT ufro efeqturia 

SedarebiT mcire TviTRirebulebis varianti. Tu T>Tnorm 

norm. (anu E<Enorm), ekonomikurad efeqturia varianti, 

romelic xasiaTdeba dabali kapitaluri dabandebebiT. 

dargobrivi instruqciis Tanaxmad, mSeneblobaSi 

efeqturobis normatiuli koeficientis mniSvneloba 

miiReba Enorm=0,12; Sesabamisad, gamosyidvis vada Sead-

gens Tnorm=8,33 wels. 
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ekonomikuri efeqturobis angariSisaTvis gamoiyene-
ba dayvanili xarjebis maCvenebeli, romelic ganisaz-
Rvreba formuliT 

                                        П=C+Enorm
.K,                  (7.28) 

sadac П aris dayvanili xarjebi; 

C – produqciis erTeulis TviTRirebuleba; 

K – xvedriTi kapitaluri danaxarjebi (fondtevadoba), 

e.i. produqciis wliuri gamoSvebis erTeulze kapitaluri 

danaxarjis sidide. 

wliuri ekonomikuri efeqti ∋  ganisazRvreba dasa-
nergi axali teqnikisa da etalonis dayvanili xarjebis 

xsvaobis namravliT warmoebuli produqciis A wliur 

moculobaze an samuSaoze RonisZiebis (axali teqnikis) 

danergvis Semdeg, naturalur erTeulebSi: 

)()( 221121 KECKECAA ⋅−−⋅+=Π−Π∋= normnorm     (7.29) 

          [ ])()( 1221 KKECCa −−−∋= norm .           (7.30) 

aq C1, C2 produqciis an samuSaos erTeulis TviT-

Rirebulebaa RonisZiebis danergvamde da danergvis Sem-

deg anda Sesadarebel variantebSi, man.; 

K1, K2 – xvedriTi kapdabandebebi produqciis an sa-

muSaos erTeulze RonisZiebis danergvamde da danergvis 

Semdeg, Sesadarebel variantebSi, man. 

moqmedi manqanis avtomatizaciis SemTxvevaSi, rode-

sac axali kapdabandeba emateba ukve arsebul fondebs 

da rodesac saWiro ar aris moqmedi manqanis maCveneb-

lebis gansazRvra axali moculobebis Sesabamisad, wli-

uri ekonomikuri efeqtisaTvis gveqneba: 

             [ ] AKECC ⋅⋅−−∋= d.Snorm)( 21 ,          (7.31)  

sadac Kd.S aris kapitaluri danaxarjebi avtomatiza-

ciis saSualebebze danergvis Semdeg samuSaoTa er-

Teulze (an produqciis wliuri gamoSvebis erTeulze). 

SeiZleba visargebloT agreTve formuliT  

              
'

21 )( d.Snorm KECC ⋅−−∋= .            (7.32) 

aq 
'
d.SK  aris sruli kapitaluri danaxarjebis sidi-

de avtomatizaciis saSualebebze. 
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im SemTxvevaSi, rodesac avtomatizacia amcirebs mSe-

neblobis xangrZlivobas, damatebiT gaiTvaliswineba 

drois faqtoris gavlenis Sedegad miRebuli ekonomikuri 

efeqti. magaliTad, sawarmoo obieqtebis amoqmedebis daCqa-

rebiT miRweuli efeqti, romelic dakavSirebulia damate-

biTi produqciis gamoSvebasTan aSenebul an rekonstrui-

rebul sawarmoSi, ganisazRvreba formuliT  

              )( Ffaqtnorm TTE −⋅⋅∋= φ ,             (7.33) 

sadac Enorm aris efeqturobis normatiuli koeficienti 

dargisaTvis, romelsac miekuTvneba aSenebuli sawarmo; 

Ф – moqmedebaSi Seyvanili ZiriTadi fondebis sa-
xarjTaRricxvo Rirebuleba; 

T – mSeneblobis normatiuli an analogiuri obieq-

tebis mSeneblobis faqtiuri xangrZlivoba, Tu igi nor-

matiulze naklebia, wlobiT; 

Tfaqt – mSeneblobis faqtiuri xangrZlivoba, wlobiT. 

amave formuliT SeiZleba visargebloT mowyobilo-

bis, manqanebis, agregatebis da sxvaTa kapitaluri re-

montis an modernizaciis vadebis Semcirebis dros, Tu 

amis Sedegad ZiriTadi fondebis muSaobis periodi iz-

rdeba amosaval donesTan SedarebiT. 

warmoebis procesebis avtomatizaciis ekonomikuri 

efeqturobis gansazRvris magaliTebi: magaliTi 1. modu-

lirebuli sinaTlis sxivis saSualebiT miwismTxreli 

manqanis samuSao organos distanciuri marTvis avto-

maturi mowyobilobis danergviT miRweuli ekonomikuri 

efeqturobis gansazRvra Semdegi monacemebis mixedviT: 

manqanis mwarmoebluroba cvlaSi 350 m3; samuSao cvle-

bis ricxvi wlis ganmavlobaSi – 480; miwismTxreli man-

qaniT (avtomaturi mowyobilobis gareSe) 1 m3 gruntis 

damuSavebis Rirebuleba – 0,0796 man.; avtomaturmowyo-

bilobiani manqaniT damuSavebisas – 0,07207 man.; erTi 

grZivi metris sakontrolo nivelirebis Rirebuleba – 

0,00753 man.; manqanis Rirebuleba avtomaturi mowyobilo-

bis gareSe – 5400 man.; avtomaturi mowyobilobiT – 9560 

man. (avtomaturi mowyobilobis saeqsploatacio Rirebu-

leba Sedgeba proJeqtoris, Stativis, akumulatoris, 

mimRebi mowyobilobis, gamaZliereblis da maTi monta-
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Jis RirebulebaTa jamisagan); manqanis mwarmoebloba 

wlis ganmavlobaSi 185000 m3, ekonomikuri efeqturobis 

normatiuli dargobrivi koeficienti Enorm=0,12. 

SevniSnavT, rom marTvis avtomaturi mowyobilobis da-

nergva miwismTxrel manqanaze mniSvnelovnad amaRlebs 

Sesrulebul samuSaoTa xarisxs, gamoricxavs Semdgomi da-

muSavebis aucileblobas, amcirebs samuSaoTa TviTRire-

bulebas. ganxiluli magaliTis SemTxvevaSi marTvis avto-

maturi mowyobilobis gamoyenebis gamo aRar aris saWiro 

sakontrolo nivelirebis Sesruleba da sxv. 

ekonomikuri efeqtis sidide  

            [ ])()( 1221 KKECCA −−−∋= norm ,        (7.34)  

sadac A=350-480=168000 m3 samuSaoTa wliuri moculobaa 

erT manqanaze avtomaturi mowyobilobiT; 

C1=0,0796 man/m
3 da C2=0,07207 man/m

3 – samuSaos erTe-

ulis Rirebulebaa manqaniT, avtomaturi mowyobilobis 

gareSe da avtomaturi mowyobilobiT; 

3
m

man0291.0
185000

5400
1 ==K   da  

3
m

man0516.0
185000

9560
2 ==K  

- xvedriTi kapdabandebebia produqciis erTeulze 

manqanis avtomaturi mowyobilobiT aRWurvamde da aR-

Wurvis Semdeg. 

amrigad, ekonomikuri efeqtis mniSvneloba iqneba 

[ ]
[ ] 44.811)0291.00516.0(12.0)07207.00796.0(168000

)()( 1221

=−−−=
=−−−∋= KKECCA norm

 
magaliTi 2. ganisazRvros ekonomikuri efeqtis si-

dide, miRebuli 250 000 kvt simZlavris eleqtrosad-

guris mSeneblobis xangrZlivobis SemcirebiT 3 wlidan 

2,6 wlamde. eleqtrosadguris saxarjTaRricxvo Rirebu-

leba Seadgens 20 milion maneTs. mSeneblobis xangrZli-

vobis Semcireba miRweulia mSeneblobis nakaduri meTo-

debis danergviT. ekonomikuri efeqturobis normatiuli 

dargobrivi koeficienti 

Enorm=0,1 

ekonomikuri efeqtis sidide 

800)6.23(200001.0)( =−⋅=−⋅∋= faqtnorm TTE φ  aTas man. 

man. 
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The book “BUILDING ORGANIZATION, 
MECHANIZATION, AUTOMATION, PLANNING 
AND MANAGEMENT” contains some considara-
tions of the following questions: The bases of buil-
ding industry organization, material technical provi-
ding organization, the questions of building mechani-
zation and automation, operative planning of building 
industry, handing of completed objects in exploita-
tion, the questions of economical mechanizm perfec-
tion and building management.  

This book is intended for the building managers, 
specialists, practician engineers and high school stu-
dents of building and transport-machine building fa-
culty. 
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joni biWiaSvili 

     saqarTvelos sainJinro, saqarTvelos biznesis mec-

nierebaTa, saqarTvelos erovnuli da sxva akademiebis 

namdvili wevri, teqnikis mecnierebaTa doqtori, pro-

fesori, 150-mde samecniero Sromis avtori, maT Soris 25 

monografiis, saxelmZRvanelosa da damxmare saxelmZRva-

nelosi. aqvs fundamenturi Sromebi garsebis TeoriaSi, 

myari deformadi tanis meqanikaSi, sivrciTi konstruqcie-

bisa da manqanebis gaangariSebebSi, mSeneblobis organi-

zaciasa da avtomatizaciaSi, sabazro sistemis safuZvlebSi (menejmenti, mar-

ketingi, mikroekonomika, makroekonomika da sxv.) gatacebulia musikiT, eleq-

troSeduRebiT, vazis movliT, TxilamurebiTa da curviT. aris politikuri 

organizacia “saqarTvelos inteligenciis kavSiris” lideri, sruliad sa-

qarTvelos erovnuli yrilobis prezidiumis Tavmjdomare.  

       

 giorgi siWinava 
samrewvelo da samoqalaqo mSeneblobis spe-

cialobiT saqarTvelos politeqnikuri institutis 

samSeneblo fakultetis warmatebiT damTavrebis Semdeg 

1981-1984 ww. muSaobda amierkavkasiis samxedro olqis 

samSeneblo sammarTvelos samuSaoTa mwarmoeblad; 1984-

1987 wlebSi ganaTlebis saministros saremonto 

samSeneblo sammarTvelos samuSaoTa mwarmoebelia; 1987-

1994 wlebSi ganaTlebis saministros specsamontaJo 

sammarTvelos mTavari inJineri; 1994-2004 wlebSi 

biznessaqmianobas eweva mSeneblobis xaziT q. moskovSi; 2004 wels TbilisSi 

afuZnebs arqiteqturul samSeneblo kompaniis “sasko” da misi generaluri 

direqtoria. avtoria mTeli rigi sayofacxovrebo da samoqalaqo dani-

Snulebis Senoba-nagebobebisa ruseTSi da saqarTveloSi. Tanaavtoria sax-

elmZRvaneloebisa _ mSeneblobis meqanizacia; mSeneblobis avtomatizacia da 

sivrciTi konstruqciebis gaangariSebisadmi miZRvnili samecniero statie-

bisa. gatacebulia axalSemonaRebebis danergviT, manqanebiT, musikiT. hyavs 

meuRle da ori Svili. 

 

geno niJaraZe 
saqarTvelos sainJinro da saqarTvelos erovnul 

da socialur urTierTobaTa akademiis namdvili wevri. 

mravali gamogonebisa da samecniero Sromis avtori. 

misi monawileobiT Seqmnili da danergilia axali 

tipis samSeneblo masalebi. avtoria mravali statiisa 

samecniero-teqnikur Jurnal “mSenebloba”-Si. Tanaavto-

ria saxelmZRvanelosi teqnikuri universitetis studen-

tebisaTvis “samSeneblo warmoebis teqnologia”. mis 

mier agebulia mravali sayofacxovrebo da samrewvelo 

daniSnulebis Senobebi. 

igi sabWoTa kavSiris ministrTa sabWos premiis laureatia. dajildoe-

bulia Rirsebis medliT, Rirsebis ordeniT. miniWebuli aqvs “saqarTvelos 

damsaxurebuli mSeneblis” sapatio wodeba. samSeneblo kompania “Tbilmrewv-

mSenis” damfuZnebeli da generaluri direqtoria. gatacebulia nadirobiT 

da TevzaobiT. 
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cxrili 4.4 

gardamavali sacxovrebeli saxlebis saSualo (saangariSo) mzadyofna dasagegmavi wlis dasawyisisaTvis procentobiT  

saxarjTaRricxvo Rirebulebidan dasagegmavi periodis kvartalebis mixedviT eqsploataciaSi Seyvanis gaTvaliswinebiT 
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cxrili 4.5 

 

sacxovrebeli masivis nakaduri mSeneblobis Senakrebi kalendaruli grafiki 
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1. gaSenebis teritoriis aTviseba, droebiTi nage-

bobebis mowyoba, samSeneblo meurneobis gawyoba 

 

ha 

                    

2. teritoriis moSandakeba m3                     

3. kanalizaciis gare qselebis gayvana 
m 

milsad 

                    

4.  wyalsadenis gare qselebis gayvana „                     

5. airsadenis gare qselebis gayvana da airis manawi-

lebeli punqtis montaJi 

„                     

m 

arxi 

 

6. 

 

Tbofikaciis gare qselebis gayvana da boilerebis 

montaJi 
m 

milsad 

                    

7. eleqtromomaragebis gare qselebis, sustdeniani 

qselebis gayvana da satransformatoro qve-

sadgurebis montaJi 

                     

8. wyalCasadinarebis mowyoba m. 

milsad 

                    

9. gzebisa da gasasvlelebis mowyoba m2                     

10. sacxovrebeli saxlebis mSenebloba sacx. 

farT.m2 
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 nax.4.2 avtogaraJis (270 avtobusze) Senakrebi kalendaruli grafiki 
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cxrili 4.7 

ZiriTadi monacemebi avtogaraJis (270 avtobusze) nakaduri mSeneblobis ciklogramis Sesadgenad 
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nax.4.3 avtogaraJis mSeneblobis kompleqsuri nakadis ciklograma 
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cxrili 6.2                             cxrili 6.2, gagrZeleba                          cxrili 6.2, gagrZeleba      
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cxrili 6.3       cxrili 6.3, gagrZeleba 

j )(2 jt gv.dam.  j )(2 jt gv.dam.  
1 

43 
42 

35 

34 

33 
32 
26 
31 
30 
25 
24 

22 

41 
38 

21 

 
23 

 
28 
27 
29 
40 
37 
39 
36 

19 

 

2 
162 

162-10=152 

min 152
0152
0162

=







−
−  

min 152
0152
0162

=







−
−  

162-0=162 
162-0=162 
162-0=162 
162-2=160 
160-15=145 
162-12=150 
150-16=134 

min 134
0134
7162

=







−
−

 

152-72=80 
80-2=78 

min 118
2134
0118

=







−
−

 

min 118
0145
16134

=







−
−

 

145-0=145 
145-1=144 
145-0=145 
152-0=152 
152-2=150 
152-0=152 
152-2=150 

min 75
0132

378
=








−

−
 

 

 

1 
 

20 

18 

 

14 
 
 
 
 

17 
16 
15 
13 
12 
11 

10 

9 
8 
7 
6 
5 

4 

 
3 

 
2 

1 

2 

min 102
16118
14132

=







−
−  

64
0102

1175
3150

min =
















−
−

−
 

53

9144
12145
14102

1164
3150
46152
70152

min =





























−
−
−

−
−
−
−

 

64-0=64 
64-10=54 
64-16=38 
53-0=53 

53-11=42 
42-0=42 

32
1042
542

min =







−
−  

32-0=32 
32-3=29 

32-10=22 
29-11=18 
22-3=19 

min 8
518
1119

=







−
−  

8
08

438
min =








−
−  

3
58
38

min =







−
−  

3-3=0 
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cxrili 6.4     cxrili 6.4 gagrZeleba 
 

samuSaos 

Sifri i-

j 

drois mTliani 

maragi Ri-j 

drois 

Tavisufali 

maragi ri-j 

samuSaos 

Sifri i-j 

drois mTliani 

maragi Ri-j 

drois 

Tavisufali 

maragi ri-j 

1 

1-2 

2-3 

2-4 

3-4 

4-5 

4-6 

3-15 

5-7 

6-8 

7-10 

8-9 

9-10 

10-11 

10-12 

11-12 

12-13 

12-14 

13-14 

14-18 

15-16 

16-17 

17-18 

14-20 

14-27 

14-29 

14-34 

14-35 

14-36 

29-30 

27-28 

28-30 

18-19 

18-20 

19-21 

20-21 

2 

3-0-3=0 

8-3-3=2 

8-3-5=0 

8-6-0=2 

19-8-11=0 

18-8-5=5 

38-6-4=28 

22-19-3=0 

29-13-11=5 

32-22-10=0 

32-24-3=5 

32-27-0=5 

42-32-5=5 

42-32-10=0 

42-37-0=5 

53-42-5=6 

53-42-11=0 

53-47-0=6 

64-53-11=0 

54-10-16=28 

64-26-10=28 

64-36-0=28 

102-53-14=35 

144-53-9=82 

145-53-12=80 

162-53-70=29 

152-53-46=53 

150-53-3=94 

145-65-0=80 

145-62-1=82 

145-63-0=82 

75-64-11=0 

102-64-0=38 

118-75-0=43 

118-67-14=37 

3 

3-0-3=0 

6-3-3=0 

8-3-5=0 

8-6-0=2 

19-8-11=0 

13-8-5=0 

10-6-4=0 

22-19-3=0 

24-13-11=0 

32-22-10=0 

27-24-3=0 

32-27-0=5 

37-32-5=0 

42-32-10=0 

42-37-0=5 

47-42-5=0 

53-42-11=0 

53-47-0=6 

64-53-11=0 

26-10-16=0 

36-26-10=0 

64-36-0=28 

67-53-14=0 

62-53-9=0 

65-53-12=0 

123-53-70=0 

99-53-46=0 

56-53-3=0 

83-65-0=18 

63-62-1=0 

83-63-0=20 

75-64-11=0 

67-64-0=3 

81-75-0=6 

81-67-14=0 

 

1 

20-23 

21-23 

21-22 

22-24 

22-26 

23-24 

23-30 

30-31 

31-32 

32-43 

24-25 

25-33 

33-43 

26-43 

34-43 

35-43 

18-37 

19-38 

36-39 

37-40 

38-41 

39-42 

40-42 

41-42 

34-42 

35-42 

42-43 

2 

118-67-16=35 

118-81-0=37 

134-81-2=51 

134-83-0=51 

162-83-7=72 

134-83-16=35 

145-83-0=62 

160-83-15=62 

162-98-2=62 

162-100-0=62 

150-99-16=35 

162-115-12=35 

162-127-0=35 

162-90-0=72 

162-123-0=39 

162-99-0=63 

150-64-3=83 

78-75-3=0 

152-56-2=94 

152-67-2=83 

80-78-2=0 

152-58-0=94 

152-69-0=83 

152-80-72=0 

152-123-0=29 

152-99-0=53 

162-152-10=0 

3 

83-67-16=0 

83-81-0=2 

83-81-2=0 

99-83-0=16 

90-83-7=0 

99-83-16=0 

83-83-0=0 

98-83-15=0 

100-98-2=0 

162-100-0=62 

115-99-16=0 

127-115-12=0 

162-127-0=35 

162-90-0=72 

162-123-0=39 

162-99-0=63 

67-64-3=0 

78-75-3=0 

58-56-2=0 

69-67-2=0 

80-78-2=0 

152-58-0=94 

152-69-0=83 

152-80-72=0 

152-123-0=29 

152-99-0=53 

162-152-10=0 
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cxrili 6.6 

sawyisi monacemebi qseluri grafikis parametrebis saangariSod 

 

mocemuli (i-j) samuSaos uSualod 

winamdebare samuSao 

qseluri grafikis 

samuSao H1(I)   K1(I) 
mocemuli samuSaos 

xangrZlivoba T(I) 
# 

rigze 

 h-i i-j ti-j 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

_ 

1-2 

1-2 

2-3 

2-3 

2-4, 3-4 

2-4, 3-4 

3-5 

4-6 

4-7 

5-8 

6-9 

7-10 

8-11 

10-12 

9-13, 12-13 

9-13, 12-13 

13-14 

13-15, 14-15 

13-15, 14-15 

15-16 

15-17, 16-17 

15-17, 16-17 

15-17, 16-17 

15-17, 16-17 

15-17, 16-17 

15-17, 16-17 

15-17, 16-17 

17-18 

17-18 

17-19 

17-19 

17-20 

11-21, 17-21 

11-21, 17-21 

11-21, 17-21 

17-22 

17-23 

23-24 

17-25, 21-25 

17-25, 21-25 

21-26 

21-26 

21-27 

20-28 

27-29 

26-30 

25-31, 26-31 

25-31, 26-31 

31-32 

31-32 

25-33, 31-33 

25-33, 31-33 

30-34 

18-35, 19-35, 28-35, 29-35, 34-35 

32-36 

32-37, 33-37 

22-38, 24-38, 33-38 

38-39 

37-40 

40-41 

39-42 

1-2 

2-3 

2-4 

3-4 

3-5 

4-6 

4-7 

5-8 

6-9 

7-10 

8-11 

9-13 

10-12 

11-21 

12-13 

13-14 

13-15 

14-15 

15-16 

15-17 

16-17 

17-18 

17-19 

17-20 

17-21 

17-22 

17-23 

17-25 

18-35 

18-43 

19-35 

19-43 

20-28 

21-25 

21-26 

21-27 

22-38 

23-24 

24-38 

25-31 

25-33 

26-30 

26-31 

27-29 

28-35 

29-35 

30-34 

31-32 

31-33 

32-36 

32-37 

33-37 

33-38 

34-35 

35-43 

36-43 

37-40 

38-39 

39-42 

40-41 

41-43 

42-43 

3 

3 

5 

0 

4 

11 

5 

16 

3 

11 

10 

10 

3 

0 

0 

5 

10 

0 

5 

11 

0 

70 

46 

3 

11 

12 

9 

14 

0 

0 

0 

0 

2 

0 

11 

3 

0 

1 

0 

14 

16 

3 

0 

2 

0 

0 

2 

2 

0 

7 

0 

16 

0 

72 

10 

0 

16 

15 

2 

12 

0 

0 
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nax. 6.16. qseluri grafikis mixedviT samuSao dReebis skala. 

 

 

 

 

 

 

 

 
 

 

nax. 6.17. kalendaruli TariRebis skala. 
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forma 2 

sawyisi monacemebis cxrili qseluri grafikis  

damuSavebisaTvis 
 

kompleqsi ------------------------------- organizacia-Semsrulebeli ------------------------------------------------------------ 

          (organizaciis dasaxeleba) 

obieqti ------------------------------------ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

           

 

 

 

 

 

 

 

 

pasuxismgebeli Semsrulebeli  

 

          -----------------------------------------------------------   (gvari da inicialebi) 

 

(Tanamdeboba, TariRi da xelmowera) 

 

samuSaos daxasiaTeba Semsrulebeli 

moculoba brigada 

winamdebare 

samuSaoebi, 

romlebsac 

asruleben 

 

ZiriTadi man-

qanebi 

ZiriTadi ma-

salebi,naxevar-

fabrikatebi, kon-

struqciebi 

p
a
s
u
x
i
s
m
g
e
b
e
l
i
 

S
e
m
s
r
u
l
e
b
e
l
i
 

 

s
x
v
a
 
S
e
m
s
r
u
-

l
e
b
l
e
b
i
 

N
 
r
i
g
z
e
 

s
a
m
u
S
a
o
s
 
k
o
d
i
 

d
a
s
a
x
e
l
e
b
a
 

x
a
n
g
r
Z
l
i
v
o
b
a
 

g
a
n
z
o
m
i
l
e
b
i
s
 
e
r
T
e
u
l
i
 

r
a
o
d
e
n
o
b
a
 

R
i
r
e
b
u
l
e
b
a
, 
a
T
a
s
.m
a
n
. 

S
r
o
m
a
t
e
v
a
d
o
b
a
, 
k
a
c
-d

R
e
 

o
r
g
a
n
i
z
a
c
i
a
 

p
r
o
f
e
s
i
a
 

m
u
S
e
b
i
s
 
r
a
o
d
e
n
o
b
a
 

c
v
l
a
S
i
 

c
v
l
i
a
n
o
b
a
 

r
a
o
d
e
n
o
b
a
 

d
a
s
a
x
e
l
e
b
a
 

r
a
o
d
e
n
o
b
a
, 
m
a
n
q
.-
 
 

-c
v
l
. 

d
a
s
a
x
e
l
e
b
a
 

g
a
n
z
o
m
i
l
e
b
i
s
 

e
r
T
e
u
l
i
 

r
a
o
d
e
n
o
b
a
 

m
i
m
w
o
d
e
b
e
l
i
 

S
e
n
i
S
v
n
a
 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 

                      


