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marTvadobis problema ganawilebulparametrebian 

sistemebSi 

nodar narimanaSvili 

saqarTvelos teqnikuri universiteti 

reziume 

dasmulia ganawilebulparametrebiani sistemebis marTvadobis amocana. 

formulirebulia aseTi sistemebis marTvadobis aucilebeli pirobebi sistemaze marTvisa 

da SeSfoTebis erTdrouli aditiuri zemoqmedebisa da cvladebs Soris wrfivi 

integraluri operatoruli kavSirebis arsebobis pirobebSi. 

sakvanZo sityvebi: ganawilebulparametrebiani marTvis sistemebi, marTvadoba, 

integraluri operatori. 

1. Sesavali 

 

 marTvis Tanamedrove Teoriisa da praqtikis mniSvnelovani seqtoria ganawilebul- 

parametrebiani  obieqtebi da sistemebi. teqnikis am sferoSi marTvis amocanebis gadaWris 

aqtualuroba ganpirobebulia im udavo faqtiT, rom procesebi sisitemebSi mimdinareoben 

rogorc droSi, aseve sivrceSi. Sesabamisad sivrceSi ganawilebuli procesebis 

maTematikuri aRwera da marTvis amocanis srulyofili gadawyveta ukavSirdeba 

kerZowarmoebulian diferencialur, integrodiferencialur gantolebebs da maTTan 

dakavSirebul sasazRvro pirobebs. es garemoeba garkveul maTematikur da teqnikur 

problemebs qmnis aRniSnuli klasis amocanebis marTvaSi, Tumca am sferoSi miRebulia 

mniSvnelovani Sedegebi, rogorc kerZo SemTxvevebSi, aseve ganawilebulparametrebiani 

sistemebis marTvis zogad Teoriasa da praqtikaSi. [1; 2; 3] 

 unda aRvniSnoT, rom Tavmoyrilparametrebiani anu erT koordinataze 

damokidebuli marTvis sistemebis Teoria sakmarisi siRrmiTaa damuSavebuli, rac iZleva 

mniSvnelovan winapirobebs imisaTvis, rom moxdes miRebuli fundamenturi Sedegebisa da 

meTodebis ganawilebulparametrebian sistemebze ganzogadeba. erT-erT aseT mniSvnelovan 

sakiTxad iTvleba sistemis marTvadobis amocana, romelic gulisxmobs sasruli mmarTveli 

zemoqmedebiT sistemis mocemuli sawyisi mdgomareobidan mocemul saboloo mdgomareobaSi 

gadayvanis SesaZleblobis garkvevas drois sasrul SualedSi [4; 5]. 

 

2. ZiriTadi nawili 

  

naSromis mizania ganawilebulparametrebiani sistemebis marTvadobis amocanis dasma 

da misi gadawyvetis gzebis mimoxilva. safuZvlad aRebulia ganawilebulparametrebiani 

sistemebis zogadi Teoria, struqturuli warmodgenis Teoria, agreTve 

Tavmoyrilparametrebiani sistemebisaTvis miRebuli Sedegebi [2; 3; 4]. 

 CavweroT ganawilebulparametrebiani marTvis sistemebis (gpms) ZiriTadi 

gantolebebi da CamovayaliboT marTvadobis piroba. 

 vTqvaT gpms-is mdgomareoba mocemulia  funqciaTa nakrebiT, sadac  

aris droiTi koordinata, xolo  sivrculi kordinatebia, 

. maSin sistemis mdgomareobis veqtori Caiwereba Semdegi saxiT:  

    ;   (1) 
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sistemaze moqmedi garegani zemoqmedebis veqtori agreTve droiTi da sivrculi 

parametrebis funqciaa: 

   ;    (2) 

gpms-is dinamikis zogadi funqcionaluri gantoleba Semdegi saxisaa:  

          (3) 

ganvixiloT kerZo SemTxveva, rodesac  funqcionaluri operatori wrfivia. maSin 

is umetes SemTxvevaSi wrfivi integraluri operatoria da Semdegi saxe aqvs [1; 2; 3]: 

  ,     (4) 

am gamosaxulebaSi  warmoadgens integraluri operatoris birTvs da 

realur gpms-Si igi gardamavali impulsuri funqciaa [1; 2; 3]. 

marTvis obieqtis garegan zemoqmedebaSi SeiZleba gamovyoT mmarTveli zemoqmedeba da 

SemaSfoTebeli zemoqmedeba. ganvsazRvroT obieqtis marTva  veqtor-svetiT: 

  ;    (5) 

sadac    

SeSfoTebios veqtori CavweroT Semdegi saxiT: 

  ;    (6) 

 SeSfoTeba sistemaze SeiZleba moqmedebs rogorc sasazRvro pirobebis 

meSveobiT, aseve rogorc Semavali garegani zemoqmedebis erT-erTi aditiuri mdgeneli 

mmarTvel zemoqmedebasTan erTad: 

        (7) 

maSin gpms-s dinamikis (4) gantolebis Sesabamisad, miviRebT Semdegi saxis 

integralur gantolebas: 

   (8) 

sadac da  warmoadgenen gpms-is gardamaval impulsur funqciebs 

Sesabamisad  da  arxebisaTvis. struqturulad aseTi gpms Semdegnairad 

warmoidgineba [2]. 

 

 

 

 

 

 

 

nax. 1 

 

vTqvaT mocemul gpms-saTvis arsebobs mdgomareobaTa  simravle, marTvis 

funqciaTa  simravle da SemaSfoTebel zemoqmedebaTa   simravle: 

        (9) 

marTvadobis aucilebeli piroba aseTnairad warmodgenili gpms-saTvis SeiZleba 

Semdegnairad Camoyalibdes: 

Tu nebismieri  zemoqmedebisaTvis moiZebneba erTi mainc iseTi  

marTva, romelic sistemas  sasruli drois SualedSi gadaiyvans    

 

 

+ 
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mdgomareobaSi, maSin sistema marTvadia Tu dasaSveb simravleSi arsebobs (8) integraluri 

gantolebis Tundac erTi amonaxsni. 

 marTvadobis sakiTxis detaluri kvleva arawrfivi integraluri operatoris 

arsebobis SemTxvevaSi, agreTve araaditiuri SemaSfoTebeli zemoqmedebisTvis gaZnelebulia 

arawrfivi kerZowarmoebuliani diferencialuri gantolebebisa da Sesabamisi sasazRvro 

amocanebis amonaxsnebis moZebnis sirTulis gamo. aseve rTulia zogadi saxiT 

CamovayaliboT gmps-s marTvadobis sakmarisi pirobebi. magram mTel rig praqtikulad 

saintereso SemTxvevebSi, magaliTad rodesac saqme gvaqvs siTbogadacemis, difuziur, 

talRovan, gazodinamikur da sxva saxis ganawilebulparametrebian procesebTan, kvlevis 

gamartivebis mizniT SesaZlebelia visargebloT mdgomareobis funqciisa da gardamavali 

impulsuri funqciebis warmodgenebiT mwkrivebis saxiT damoukidebel funqciaTa 

romeliRac  funqciaTa klasSi: 

                                            (10) 
 

umravles SemTxvevaSi  funqciaTa sistema maTematikuri fizikis Sesabamisi 

sasazRvro amocanis sakuTriv funqciaTa klasia. 

 

3. daskvna 

 

 amrigad ganawilebulparametrebiani sistemebis marTvadobis problema uSualod 

ukavSirdeba am sistemis dinamikis gantolebis aratrivialuri amonaxsnis moZebnis 

problemas am sistemaze dadebul SezRudvaTa klasSi. 
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Summary 

 
The represented article deals with the problem of control of distributed parameter 

systems. The necessary conditions of controllability of such systems are formulated when 
there are linear, integral, operator relationships between changes of system and simultaneous 
additive influences of control and agitation of system. 
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Резюме 
 

Поставлена задача управляемости систем с распределенными параметрами. 
Сформулированы необходимые условия управляемости таких систем в случае одновременном 
воздействии управления и возмущений, при существовании линеийных операторов связи 
между переменными системы. 

 


