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ganixileba teqnikuri obieqtebis funqcionirebis xarisxis da saimedoobis 

uzrunvelyofis sakiTxebi, struqturuli marTvis TvalsazrisiT. naCvenebia, rom 

saimedoobis maTematikuri modeli saSualebas iZleva ganisazRvros marTvis sistemis 

ZiriTadi maxasiaTeblebi  daproeqtebis sawyis stadiaze, rodesac ar arsebobs sakmaod 

zusti sawyisi monacemebi. naCvenebia, rom sistemis saimedoobis maxasiaTeblebis  

gansazRvrisas unda iqnas miRweuli racionaluri Tanafardoba marTvis obieqtis da 

mmarTveli sistemis saimedoobaTa Soris, raTa ar iqnes daSvebuli aramiznobrivi xarjebi 

mmarTveli sistemis saimedoobis amaRlebaze.  

sakvanZo sityvebi: marTvis obieqti. marTvis sistema. struqturuli marTva. 

saimedooba. maTematikuri modeli. 

1. Sesavali 

Tanamedrove rTuli teqnikuri obieqtebis mmarTveli sistemebis sinTezis ZiriTadi 

midgomaa sistemuri (sistemoteqnikuri) meTodi, rac gulisxmobs sistemis realizaciis 

variantebis yovlismomcvel ganxilvas da am simravlidan saukeTesos amorCevas, romelic 

sistemoteqnikis ZiriTadi amocanaa. cnobilia, rom sistemuri midgoma gulisxmobs 

sistemis ganxilvas rogorc integrirebuli mTelisa maSinac ki, rodesac is Sedgeba 

ramdenime qvesistemisgan sakuTari miznobrivi maCveneblebiT. sistemoteqnikis meTodi 

mdgomareobs kerZo miznobrivi maCveneblebis iseTi Sexamebis SerCevaSi, romelic 

uzrunvelyofs sistemis miznobrivi maCveneblis (maCveneblebis) maqsimums (an minimums), 

gamomdinare amocanidan. cnobilia, rom sistemuri midgomis ZiriTadi cnebebia:  

1. cvlilebaTa  idea, romelic SeiZleba aisaxos formulebiT: 

awmyo = ∫(cvlilebaTa tempi warsulSi)dt. 
momavali = awmyo + ∫(cvlilebaTa tempi momavalSi)dt 

2. operaciaTa Sesrulebis alternatiuli gzebi - mdgomareobs miznis miRwevis 

efeqturi  gzebis SerCevaSi, rogorc awmyosTvis, ise  momavlisTvis; 

3. sistemis Sefasebis sayovelTao maCveneblebi, romelic gansazRvravs sistemis 

efeqtianobas da moicavs: muSaobisunarianobas (funqcionirebas), Rirebulebas, damuSavebis 

xangrZlivobas (aisaxeba Rirebulebaze), saimedoobas, saeqsploataciod moxerxebulobas; 

4. garemosTan urTierTqmedeba - yvela sistema garkveulad raRacis qvesistemaa da 

gulisxmos rogorc momcveli sistemis zemoqmedebas, aseve garemo SemaSfoTebeli 

faqtorebis zemoqmedebas; 

5. gamoTvliTi teqnika da saeqsperimento teqnika - aucilebelia rTuli teqnikuri 

sistemebis an maTi fragmentebis modelirebisaTvis, gansakuTrebiT Tu sistema unikaluria. 

am zogadi principebidan gamomdinare, naSromSi gaSuqebulia marTvis sistemis 

(marTvis obieqti + mmarTveli sistema) komponentebis saimedoobis maCveneblebis 

ekonomikurad gamarTlebuli Sexamebis sakiTxebi. kerZod, maTematikuri modelebis 

gamoyenebis mizanSewonilobaze, gansakuTrebiT sistemis daproeqtebis sawyis etapze, 

rodesac mkafiod ar aris gansazRvruli sistemis komponentebis saimedoobis maCveneblebi. 
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2. ZiriTadi nawili 

ganvixiloT rTuli sistemis ZiriTadi da damxmare mowyobilobaTa saimedoobis 

Tanafardobis dadgenis sakiTxebi, teqnologiuri procesebis marTvis avtomatizebuli 

sistemis magaliTze. aseTi sistemis Seqmna gamarTlebulia maSin, roca misi danergviT 

SesaZlebelia samarTi obieqtis warmadobis gazrda, an nedleulis danakargebis Semcireba, 

an gamoSvebuli produqciis maRali Tvisobrivi maCveneblebis miRweva da sxv. magram yvela 

es upiratesoba, rac axasiaTebs avtomatizebul sistemas, unda Seedaros im danaxarjebs 

da damatebiTi RonisZiebebis gatarebas, rac dakavSirebulia mis eqspluataciasTan. swored 

aq pirvel rigSi gamodis saimedoobis aspeqti, e.i. sistemis unari garkveuli drois 

ganmavlobaSi saTanado xarisxiT SeZlos marTvis procesebis ganxorcieleba. SeiZleba ise 

moxdes, rom marTvis saWiro xarisxis miRweva da samarTi obieqtis ekonomikuri efeqti 

SesaZlebelia didi erTdrouli dabandebisa da maRali saeqspluatacio danaxarjebis 

Sedegad mxolod mravalwliani eqspluataciis Semdeg. es dro Tu aRmoCndeba imaze meti, 

rac aRemateba ekonomikurad dasabuTebul xangrZlivobas, maSin cxadia, rom avtomatizacia 

ar aris mizanSewonili. 

cnobilia zogadi damokidebulebebi marTvis sistemis maCveneblebs Soris. davuSvaT: 

G∼{G1, G2, ..., Gk} – aris sistemis mimarT wayenebuli moTxovnebi; 

M∼{M1, M2, ..., Mm} – aris sistemis teqnikuri maxasiaTeblebi; 

O∼{O1, O2, ..., On} – aris SezRudvebi sistemis teqnikur maxasiaTeblebze. 

F(G, M, O) – aris sistemis efeqturobis Sefasebis kriteriumi. 
maSin sistemuri proeqtirebis ZiriTadi amocana formulirdeba Sedegnairad: mocemuli 

G da O veqtorebis pirobebSi moiZebnos iseTi M1=f1(G, M, O), M2=f2(G, M, O), ..., Mm=fm(G, 
M, O) veqtorebi, romlebic F(G, M, O) kriteriums mianiWeben minimumis an maqsimumis 

mniSvnelobas gamomdinare kriteriumis  saxidan, anu teqnikur maxasiaTebelTa Sexameba 

iqneba optimaluri. 

sistemuri proeqtirebis siZneles ganapirobebs teqnikur maxasiaTeblebs Soris 

rTuli damokidebulebebi, moTxovnaTa winaaRmdegobrivi xasiaTi, agreTve is, rom rTuli 

dasadgenia  

Mj=fj(G, M, O) funqciis saxe. amitom, pirveli nabijebi keTdeba kerZo damokidebulebebis 

garkveviT - Mj=ϕj(G), Mi=ψi ( M). 
mmarTveli sistemis teqnikur maxasiaTeblebs Soris erTerTi mTavaria saimedoobis 

maxasiaTeblebis gansazRvra, gansakuTrebiT sistemebisTvis, romlebic gamoiyenebian rTuli 

da sapasuxismgeblo teqnikuri da teqnologiuri obieqtebis marTvisaTvis. 

amave dros Secdoma iqneboda, rom mmarTveli sistemis saimedoobis maCveneblebi 

ganixilebodes calke, ZiriTadi teqnologiuri mowyobilobis saimedoobisagan 

damoukideblad. aman SeiZleba gamoiwvios rogorc mmarTveli sistemis zedmetad gaZvireba, 

aseve mTeli sistemis efeqtianobis Semcireba. sailustraciod ganvixilod marTvis 

sistemis (samarTi obieqti + mmarTveli sistema) mtyunebis q albaTobis damokidebuleba 

mmarTveli sistemis p saimedoobaze teqnologiuri mowyobilobis p0  saimedoobis 

sxvadasxva mniSvnelobis mixedviT.  

es damokidebuleba naCvenebia 1-el naxazze. igulisxmeba, rom teqnologiuri procesi 

irRveva rogorc ZiriTadi mowyobilobis, aseve avtomatizaciis aparaturis mtyunebis 

Sedegad. bunebrivia, velodoT, rom avtomatikis saimedoobis gazrdiT unda mcirdebodes 

mTeli sistemis mtyunebis albaToba. 
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naxazis mixedviT es kanonzomiereba kargad Cans. amasTan advili SesamCnevia, rom p-s 
garkveuli mniSvnelobidan dawyebuli mTeli sistemis mtyunebis albaToba TiTqmis ar 

mcirdeba, rogorc didi ar unda iyos 

avtomatikis aparaturis saimedooba. 

amitom resursebis Semdgomi dabandeba 

avtomatikis aparaturis saimedoobis 

asamaRleblad ar iqneba gonivruli. 

am magaliTis saSualebiT SeiZleba 

gavacnobieroT avtomatizaciis 

sistemebis daproeqtebis 

mniSvnelovani aspeqti, rac imaSi 

mdgomareobs, rom arsebiTad 

mniSvnelovania ZiriTadi da damxmare 

mowyobilobaTa saimedoobis doneebis 

racionaluri Sesabamisobis dadgena. 

 

nax.1. avtomatizebuli sistemis mtyunebis q albaTobis  

damokidebuleba mmarTveli mowyobilobis p saimedoobaze  
ZiriTadi mowyobilobis fiqsirebul p0 saimedoobis dros 

maTematikuri modelebi, romlebic aRweren teqnikuri sistemis funqciobas, 

saSualebas iZleva Teoriulad SevafasoT dasaproeqtebeli sistemis Tvisebebi. magram 

sawyisi parametrebis Sesaxeb statistikuri monacemebis uqonlobis an simwiris pirobebSi 

konkretuli rekomendaciebisa da daskvnebis SesaZleblobebi, rogorc wesi SezRudulia. 

amasTan dakavSirebiT zogierT specialists Seeqmna STabeWdileba, rom saimedoobis 

Teoriul gamokvlevaTa Rirebuleba ar aris didi. es garemoeba gansakuTrebiT exeba 

saimedoobis maTematikuri modelebis agebas da gamokvlevas analizuri, ricxviTi 

(miaxloebiTi) an statistikuri meTodebiT. 
rasakvirvelia, ar iqneboda gonivruli, gadaWarbebiT Segvefasebina maTematikuri 

modelebis roli saimedoobisa da sazogadod, efeqtianobis uzrunvelyofis saqmeSi. 

maTematikuri modeli, iseve rogorc nebismieri sxva xerxi gamokvlevisa, ver mogvcems 

amomwurav pasuxebs yvela kiTxvaze, rac ainteresebs sistemis damproeqtebels, mflobelsa 

Tu operators, miT ufro im SemTxvevebSi, roca sawyisi parametrebis mniSvnelobebi 

ucnobia da es ar unda iyos gasakviri. aq upriania gavixsenoT operaciaTa gamokvlevis 

(saxeldobr analizuri modelirebis) cnobili specialistis Tomas saatis xatovani 

gamonaTqvami “operaciaTa gamokvleva aris meTodi, romelic iZleva cud pasuxebs iseT 

kiTxvebze, romlebsac sxva meTodebi saerTod ver pasuxoben”. Camoyalibebulia principuli 

debuleba, rac imaSi mdgomareobs, rom maTematikuri modeli xSir SemTxvevaSi aris 

sakvlevi obieqtis Sefasebis erTaderTi xerxi. 

saxeldobr, saimedoobis modeli miRebul hipotezaTa sakmarisi realurobis dros 

saSualebas iZleva dadgindes sistemis yvelaze susti adgilebi, rac kvlevisa da 

daproeqtebis uaRresad arsebiTi aspeqtia. amasTanave, is iZleva saSualebas dadgindes 

sistemis mgZnobiaroba zogierTi gauTvaliswinebeli, magram mosalodneli pirobebis 

mimarT da exmareba damproeqtebels ufro Rrmad gaerkvios mis winaSe dasaxuli amocanis 

arsSi. 
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rasakvirvelia maTematikuri modelis gamoyeneba ar gamoricxavs parametrebis 

gansazRvris racionaluri meTodebis Zebnis aucileblobas. magram sawyisi informaciis 

uqonlobis SemTxvevaSi SeiZleba nawilobrivi an mTliani gadawyvetilebebis miReba. 

sistemis daproeqtebis etapze calkeuli elementebis parametrebis arcodna qmnis 

situacias, rasac uwodeben “bunebasTan TamaSs”. es niSnavs, rom piri, romelic iRebs 

gadawyvetilebas, moqmedebs informaciis sruli arqonis pirobebSi. ucnobi obieqti 

gaigivebulia mowinaaRmdegesTan, ise rogorc es xdeba TamaSTa TeoriaSi da pasuxismgebeli 

piri irCevs moqmedebis iseT strategias, rac uzrunvelyofs umcires danakargebs 

mowinaaRmdegis maqsimaluri dapirispirebis SemTxvevaSi, e.i. obieqtis yvelaze 

araxelsayreli mdgomareobis dros. 

aseTi gadawyvetileba, rogorc wesi, Zalian uxeSia, ramdenadac Seesabameba yvelaze 

uares SemTxvevas, rac sinamdvileSi SeiZleba arc ganxorcieldes. miuxedavad amisa, aseTi 

midgoma xSirad iZleva uaRresad sasargeblo rekomendaciebs. saxeldobr, dadgenilia, rom 

zogierT SemTxvevaSi saerTod ar aris mizanSewonili mowyobilobaTa momsaxurebis 

organizacia, sxva SemTxvevaSi agebulia SemowmebaTa ganrigi arasaimedo 

mowyobilobisaTvis, rac uzrunvelyofs im danakargTa maqsimumis minimums, rac 

dakavSirebulia mis arasaimedoobasTan. 

gaurkvevlobis dros gadawyvetilobaTa miRebis SesaZleblobas iZleva agreTve 

baiesis midgoma. am SemTxvevaSi ivaraudeba, rom saimedoobis maCveneblebisa da garemos 

pirobebis ganawilebebi apriori cnobilia. damatebiTi eqsperimentis safuZvelze dgindeba 

saWiro parametrebis aposteriori (empiriuli) ganawilebebi. amis Semdeg, mocemul nabijze 

miiReba gadawyvetileba gamoTvlili empiriuli ganawilebis safuZvelze. 

arsebobs gadawyvetilebaTa miRebis sxva xerxebic, romlebic ar saWiroeben 

apriorul informacias. Cveni naSromis mizans ar warmoadgens maTSi CaRrmaveba, amitom 

mivuTiTebT mxolod zogierT literaturul wyaros. 

3. daskvna 

naSromSi yuradReba gamaxvilebulia kompleqsur sakiTxze: rTuli teqnikuri 

obieqtebis saimedoobis ekonomikurad gamarTlebuli donis uzrunvelyofa daproeqtebis 

periodSi. sakiTxi ganixileba sistemuri midgomis(sistemoteqnikis) principebis 

TvalsazrisiT. dasabuTebulia, rom proeqtirebis sawyis etapze, rodesac ar arsebobs an 

mwiria obieqturi informacia marTvis sistemis mowyobilobebis saimedoobis Sesaxeb, 

mizanSewonili da gamarTlebulia(zogjer erTaderTi saSualebaa) maTematikuri modelebis 

gamoyeneba. amasTan, saWiroa marTvis obieqtis da mmarTveli sistemis saimedoobaTa iseTi 

Sexamebis SerCeva, romelic uzrunvelyofs marTvis sistemis maqsimalur saimedoobas 

minimaluri ekonomikuri danaxarjebiT. cxadia, es optimizaciis amocanaa da 

dakavSirebulia maTematikuri modelebis Sedgenasa da gamoyenebasTan. miTiTebulia 

sirTuleebi, romelic  Tan sdevs maTematikuri modelebis damuSavebas. unda aRiniSnos, 

rom zogadad naSromSi dasmuli sakiTxebi ar warmoadgens siaxles, magram avtorTa mizani 

iyo yuradReba gaemaxvilebinaT imaze, rom mxolod mmarTveli sistemis maRali saimedooba 

ver uzrunvelyofs mTlianad sistemis maRal saimedoobas da amdenad ekonomikurad 

araxelsayrelia; sistemis saimedoobis uzrunvelyofa rogorc daproeqtebis ise 

eqsploataciis  dros unda iyos ganxiluli rogorc sistemuri (struqturuli) marTvis 

amocana; yvela SesaZlo SemTxvevaSi mizanSewonilia gamoyenebuli iqnes maTematikuri 
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modelebi, Tundac is eyrdnobodes zogad empiriul codnas da hipoTetur daSvebebs. es 

sasargebloa swori orientaciisTvis sistemebis daproeqtebasa da gamoyenebaSi. 
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ON SOME PROBLEMS OF PROVISION OF QUALITY AND RELIABILITY  
OF TECHNICAL SYSTEMS 

Kakubava Revaz,  Jojua Zaur, Jojua Nino, Kekelia Valeri 
Georgian Technical University 

Summary 
The article deals with the problems of assessment and provision of quality and reliability of 

complex technical objects. They are considered from the point of view of structural control. It is 
shown that the reliability model makes it possible to identify the main characteristics of the control 
system at the initial design stage, when there is not enough accurate baseline data. It is demonstrated 
that in determining the reliability characteristics of the system rational relationship between the 
reliability of control object and control system have to be achieved to prevent inexpedient spending for 
improving the reliability of the control system. 
 

О НЕКОТОРЫХ ВОПРОСАХ ОБЕСПЕЧЕНИЯ КАЧЕСТВА И  
НАДЕЖНОСТИ ТЕХНИЧЕСКИХ СИСТЕМ 

Какубава Р. В., Джоджуа З. С., Джоджуа Н. М., Кекелиа В. И. 
Грузинский технический университет 

Резюме 

Pассматриваются вопросы оценки и обеспечения качества и надежности 
функционирования сложных технических объектов с точки зрения структурного управления. 
Показано, что математическая модель надежности дает возможность определить основные 
характеристики системы управления на начальной стадии проектирования, когда не 
существуют достаточно точные исходные данные. Продемонстрированно, что при определении 
надежностных характеристик системы должны быть достигнуты рациональные соотношения 
между надежностями объекта управления и управляющей системы, чтобы не допустить 
нецелесообразные расходы на повышение надежности управляющей системы. 


