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proeqti gulisxmobs deformad myar da Txevad garemoTagan Sedgenili sxeulebisaTvis erTiani maTematikuri ierarqiuli modelebis agebas, maT farglebSi sawyis-sasazRvro amocanebis koreqtulad dasmas da gamokvlevas, amocanebis amoxsnis ricxviTi meTodebis damuSavebas da konkretuli ricxviTi Sedegebis miRebas. kvlevis ZiriTad obieqts warmoadgenen sxeulebi, romlebsac, rogorc Txevad aseve myar nawilSi ukaviaT, garkveuli azriT Txeli areebi an Sedgebian Txeli areebisagan (fenebisagan) sazogadod sxvadasxva fizikuri maxasiaTeblebiT. ganxiluli iqneba, rogorc mudmivi sisqis (Sesabamisad, siRrmis), aseve cvalebadi sisqis (siRrmis) fenebi, maT Soris wamaxvilebuli. ierarqiuli modelebis ageba drekadi, sazogadod cvalebadi dadebiTi sisqis firfitebis, prizmuli garsebis da zogadi garsebis SemTxvevaSi saTaves iRebs i.vekuas SromebSi, sadac gamoyenebulia ganzomilebis reduqciis meTodi leJandris polinomebis saSualebiT. i. vekuas reduqciis meTodiT aqamde ar yofila agebuli da gamokvleuli rogorc marCxi siTxeebis, aseve Txeli drekadi garemosa da marCxi siTxisagan Sedgenili sxeulebis ierarqiuli modelebi. swored am xarvezis Sevseba  warmoadgens winamdebare proeqtis ZiriTad mizans.
proeqti Sedgeba sami ZiriTadi amocanisagan:

1. drekadi da Txevadi nawilebisagan Semdgari garemos wrfivi ierarqiuli modelebi
Semsruleblebi: 
gia avaliSvili, mariam avaliSvili, daviT gordeziani

(lipSicuri areebis SemTxveva)
natalia CinCalaZe, giorgi jaiani

(sazogadod, aralipSicuri areebis SemTxveva)
2. drekadi da Txevadi nawilebisagan Semdgari garemos arawrfivi ierarqiuli modelebi sawyisi miaxloebebisaTvis 

Semsrulebeli: 
Tamaz vaSaymaZe

3. deformadi myari da Txevadi nawilebisagan Semdgari garemos ierarqiuli modelebis gantolebebis ricxviTi amoxsnis algoriTmebis ageba da gamokvleva 

 Semsruleblebi: 
ramaz boWoriSvili, jemal rogava, mixeil wiklauri

saangariSo wels amocanebis mixedviT Sesrulebulia Semdegi samuSaoebi
amocana #1

drekadi da Txevadi nawilebisagan Semdgari prizmuli garsebis organzomilebiani ierarqiuli modelebis ageba da gamokvleva

daviT gordeziani, mariam avaliSvili, gia avaliSvili

agebuli da gamokvleulia myari drekadi da Txevadi nawilebisagan Semdgari prizmuli garsis ierarqiuli organzomilebiani modelebi variaciuli midgomis gamoyenebiT. ganxilulia drekadi da Txevadi nawilebisagan Semdgari sxeulis samganzomilebiani dinamikuri maTematikuri modeli, roca myari nawili warmoadgens sazogadod araerTgvarovan, anizotropul drekad garemos, xolo Txevadi nawili ki erTgvarovani blanti barotropuli siTxisagan Sedgeba. diferencialuri saxiT mocemuli samganzomilebiani sawyis-sasazRvro amocanisaTvis moyvanilia misi variaciuli formulireba da amocanaSi Semavali funqciebis sakmarisi sigluvis pirobebSi naCvenebia maTi eqvivalenturoba. gansazRvrulia is funqcionaluri sivrceebi, romlebSic variaciuli midgomis gamoyenebiT miRebuli samganzomilebiani amocana koreqtulia, damtkicebulia misi amonaxsnis arseboba da erTaderToba saTanado veqtoruli mniSvnelobebis mqone ganawilebaTa sivrceebSi. amave dros, damtkicebulia energetikuli igiveoba, romlis saSualebiT naCvenebia amonaxsnis damatebiTi regularoba droiTi cvladis mimarT. myari da Txevadi nawilebisagan Semdgari sxeulis organzomilebian modelTa ierarqiis asagebad ganxilulia iseTi sivrciTi areebi, romlebic warmoadgenen cvalebadi sisqis prizmul garsebs. Semotani​lia ZiriTadi funqcionaluri sivrceebis qvesivrceebi, romelTa veqtor-funqciebis komponentebi warmoadgenen polinomebs prizmuli garsis sisqis cvladis mimarT. ganxilul qvesivrceebze gadasvliT agebulia myari drekadi da Txevadi nawilebisagan Semdgari prizmuli garsis dinamikur organzomilebian modelTa ierarqia, roca prizmuli garsis piriT zedapirebze mocemulia Zabvebi; piriTi zedapirebi Camagrebulia an erT-erT piriTi zedapiri Camagrebulia, xolo meoreze ki mocemulia Zabva. 

agebuli ierarqiuli modelis gamosakvlevad damtkicebulia kornis tipis utolobebi myari da Txevadi nawilis Sesabamis organzomilebian areebSi. aRniSnul utolobebze dayrdnobiT dadgenilia pirobebi agebuli organzomilebiani ierarqiuli modelebis ganmsazRvrel parametrebze, romelTa Sesrulebis SemTxvevaSi organzomilebian sawyis-sasazRvro amocanas Sesabamis sobolevis sivrceebSi gaaCnia erTaderTi amonaxsni. amave dros, damtkicebulia energetikuli igiveoba, romelic saSualebas iZleva dadgindes amonaxsnis damatebiTi regularoba droiTi cvladis mimarT da Sesabamis sivrceebSi amonaxsnis uwyvetad damokidebuleba mocemul veqtor-funqciebze. 

aRsaniSnavia, rom ierarqiuli modelebi agreTve Seswavlilia prizmuli garsebisaTvis, romlebsac ukavia lipSicis are, magram SeiZleba gaaCndeT sisqis gadagvareba sazRvris garkveul nawilze. drekadi da Txevadi nawilebis fizikuri Tvisebebis ganmsazRvrel parametrebze saTanado pirobebSi damtkicebulia reducirebuli organzomilebiani amocanebis amonaxsnebis arseboba da erTaderToba droiTi cvladis mimarT veqtorul ganawilebaTa sivrceebSi, romlebic mniSvnelobebs Rebuloben Sesabamis wonian sobolevis sivrceebSi. gamokvleulia agebul organzomilebian modelTa ierarqiasa da sawyis samganzomilebian amocanebs Soris kavSiri da damtkicebulia, rom reducirebuli amocanebis amonaxsnebidan aRdgenil sami sivrciTi cvladis veqtor-funqciaTa mimdevroba Sesabamis sivrceebSi miiswrafis samganzomilebiani amocanis amonaxsnisaken, xolo misi damatebiTi regularobis pirobebSi miRebulia krebadobis rigis Sefaseba. 

variaciuli midgomis gamoyenebiT agebul modelebze dayrdnobiT miRebulia myari da Txevadi nawilebisagan Semdgari prizmuli garsis diferencialur dinami​kur organzomilebian modelTa ierarqiebi. diferencialuri organzomilebiani modelebis asagebad ganxilulia prizmuli garsebi myari da Txevadi nawilebis gamyofi vertikaluri interfeisiT, roca prizmuli garsis orive piriT zedapirze mocemulia Zabvebi; zeda piriTi zedapiri Camagrebulia, xolo qvedaze mocemulia Zabva da mesame SemTxveva, roca garsis orive piriTi zedapiri Camagrebulia. igulisxmeba, rom myari da Txevadi nawilebis gamyof interfeisze mocemulia gadaadgilebis da Zabvis uwyvetad gadabmis pirobebi. variaciuli midgomis gamoyenebiT miRebul modelebze dayrdnobiT maTSi Semavali funqciebis sakmarisi sigluvis pirobebSi prizmuli garsis Camagrebis samive SemTxvevaSi diferencialuri formiT agebulia zogadi dinamikuri organzomilebiani ierarqiuli modelebi, romelTa konkretuli (
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) miaxloebebi moicaven drekadobis Teoriis sxvadasxva klasikur modelebs.

amocana #1.2

drekadi da Txevadi nawilebisagan Semdgari prizmuli garsebis organzomilebiani ierarqiuli modelebis ageba da gamokvleva wamaxvilebuli areebisTvis

giorgi jaiani, natalia CinCalaZe

cxadi saxiT iqna agebuli ierarqiuli diferencialuri modelebis ori varianti, roca siTxes ukavia mcire sisqis prizmuli are, piriT zedapirebze mocemulia an mxolod Zabvebi, an mxolod gadaadgilebebi, xolo gverdiT cilindrul zedapirebze nebismieri sasazRvro pirobebi. dasmulia sakontaqto pirobebi ierarqiuli modelebisTvis, roca garemo Sedgeba myari drekadi da Txevadi nawilebisgan, romelTac ukaviaT cvladi sisqis prizmuli areebi (e. i. myari drekadi nawili prizmul garss warmoadgens).

vertikaluri interfeisiT gayofili drekadi da Txevadi nawilebis​gan Sedgenili prizmuli garsis mqone sxeulis ierarqiuli modele​bis​Tvis dadgenilia sasazRvro da sakontaqto pirobebis wamaxvilebuli na​pi​ris gaswvriv dasmis Taviseburebebi, roca prizmuli formis sxeu​lis piriT zedapirebze mocemulia gadaadgilebebi. aseTi modelebiT SesaZ​lebelia miwisqveSa qanebiT SemosazRvruli drekadi da Txevadi da nawilebisgan Semdgari sxeulis daZabuli mdgomareobis (rxevebis) Seswavlis dros.
agebuli ierarqiuli modelebis nulovan miaxloebaSi gamokvleulia marCxi wylisa da Txeli wamaxvilebuli prizmuli garsis urTierTqmedebis amocana cilindruli deformaciis dros.
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 miaxloebaSi gamokvleulia blanti siTxis, romelsac ukavia, sazogadod, aralipSicuri Txeli are, cilindruli deformaciis (moZraobis) sawyis-sasazRvro amocanebi. 
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 miaxloebaSi Seswavlilia sawyis-sasazRvro amocanebi sxeulis cilindruli deformaciis SemTxvevaSi, roca sxeuli Sedgeba zemoTmiTiTebuli Txevadi nawilisa da wamaxvilebuli drekadi prizmuli garsisagan.

amocana # 2

drekadi da Txevadi nawilebisagan Semdgari garemos arawrfivi ierarqiuli modelebi sawyisi miaxloebebisaTvis

Tamaz vaSaymaZe

myari deformadi da Txevadi nawilebisagan Semdgari anizotropuli garemosaTvis agebul iqna arawrfivi modelebi sawyisi miaxloebebisaTvis (N=0,1,2), rodesac orive nawili cvladi sisqis (siRrmis) cilindruli formis areebia.
gamosavali sawyis-sasazRvro amocana (wonasworobis gantolebebi, koSis formulebi – damokidebulebani gadaadgilebis veqtorebsa da Zabvis tenzorebs Soris, siTxisaTvis niutonisa da myari drekadi nawilisaTvis hukis ganzogadebuli kanonebi anizotropuli garemosaTvis, aseve uwyvetobis – anu masis Senaxvisa da sen-venan-beltramis tipis Tavsebadobisa da sawyisi da sasazRvro pirobebi) Caweril iqna parametruli saxiT, sadac parametris SerCeviT miiReba saTanado warmodgenebi, rogorc myari, ise Txevadi nawilebisaTvis. 

ganxilul iqna maTematikuri modelebis agebis sakiTxebi, rodesac garemos pireulebze cnobilia Zabvis tenzoris, an gadadgilebis veqtoris komponentebi, an mocemulia Sereuli tipis sasazRvro pirobebi erT nawilze mocemulia Zabvebi, xolo meoreze gadadgilebebi. myari da Txevadi nawilebis arasaerTo gverdiT zedapirebze igulisxmeba, rom sasazRvro pirobebi mocemulia klasikuri saxiT.garemos gamyof zedapirze (interfeisze) ganxilul iyo, rogorc uwyveti gadabmis, ise araerTgvarovani sakontaqto pirobebic.

agebuli modelebisaTvis gamokvleul iqna sawyis N=0,1,2 miaxloebebis Sesabam da fizikur da geometriul hipoTezebze dayrdnobiT agebul modelebs Soris  mimarTebis sakiTxebi. Seswavlil iqna, rogorc izotropuli, aseve anizotropuli SemTxvevebi. Tu myari nawilis SemTxvevaSi veyrdnobodiT literaturaSi kargad cnobil samganzomilebian (sivrculi cvladis mimarT) drekadobis anizotropuli Teoriis Sesabamis warmodgenebs, Txevadi nawilisaTvis (navie–stoqsisa da eileris sistemebi  anizotropul SemTxvevebSi) visargebleT garsdenisa da Skoleris modelebi.

moviyvanoT zogierTi tipiuri Sedegi. Seswavlil  iqna fon karmanis diferencialur gantolebaTa sistemis dafuZnebisa da misi fizikuri interpretaciis sakiTxebi. naCvenebi iqna, rom fon karmanis tipis sistemis kumSva-gaWimvis Sesabamisi gantoleba eqvivalenturia N=0 Sesabamisi failonis tipis arawrfivi modelisa, rogorc statikis, ise dinamikis SemTxevebSi. damtkicebul iqna, rom klasikuri SemTxvevisagan gansxvavebiT, fon karmanis tipis sistemebSi relei-lembis tipis talRebis aRmweri wevrebis analogiur gamosaxulebas Seicavs orive gantoleba. Tu CaRunvis Sesabamisi gantolebisaTvis es wevri zedapiruli talRis gavrcelebas Seesabameba, Zabvis funqciis Sesabamis meore gantolebaSi – igi aRwers talRebis gavrcelebis process firfitis Sua zedapiris mimarT.

damuSavebul iqna nulovani miaxloebis Sesabamisi sawyis-sasazRvro amocanisaTvis misi amoxsnis proeqciuli meTodebi. rigi xerxebisa warmoadgens avtoris adre damuSavebuli saTvleli sqemebisa da programuli saSualebebis modifikaciasa da ganviTarebas. amave modelisaTvis ganviTarebul iqna “arawrfivi ricxviTi gantolebisaTvis parametriT gawarmoebis qirias, davidenkosa da mixlinis meTodi. am avtorTa mier miaxloebiTi amonaxsnis ageba xorcieldeba koSis amocanis saSualebiT. Cven SemTxvevaSi amocana miaxloebiT ixsneba sasazRvro amocanaze dayvaniT. rigi konkretuli amocanebisaTvis SeSfoTebis Teoriis alternatuli meTodikis gamoyenebiT Sedgenilia saTvleli sqemebi.     

amocana #3

deformadi myari da Txevadi nawilebisagan Semdgari garemos ierarqiuli modelebis gantolebebis ricxviTi amoxsnis algoriTmebis ageba da gamokvleva 

jemal rogava, mixeil wiklauri

deformadi myari da Txevadi nawilebisagan Semdgari garemos ierarqiuli modelis sawyisi miaxloebisaTvis dinamikur SemTxvevaSi dasmulia sawyis sasazRvro amocana sivrciTi cvladiT erTganzomilebian SemTxvevaSi. dasmuli amocanisaTvis agebulia sivrciTi da droiTi cvladebis mimarT meore rigis sizustis sxvaobiani sqema. samwertilovani gantolebaTa sistemis amonaxsnisaTvis zusti warmodgenebis safuZvelze napovnia amonaxsnis mniSvnelobebi sakontaqto areze da am mniSvnelobebis saSualebiT cxadad aris agebuli amonaxsnebi yovel droiT Sreze. diskretuli amocanis ricxviTi gaTvlisaTvis SemoTavazebulia iteraciuli meTodi. iteraciis yovel bijze ixsneba dirixles amocanis sxvaobiani analogi. sazRvris mimdebare wertilebis saSualebiT zustdeba sasazRvro mniSvnelobebi sakontaqto areze. damtkicebulia SemoTavazebuli iteraciuli meTodis krebadoba.

hiperboluri gantolebisTvis, kosinus operator-funqciis raciona​lu​ri gaxleCvis safuZvelze agebulia meoTxe rigis sizustis dekom​poziciis sqema, rodesac gantolebis ZiriTadi operatori aris TviT​SeuRlebuli da dadebiTad gansazRvruli da warmodgeba ori Sesak​rebis saxiT. naCvenebia agebuli sqemis mdgradoba da krebadoba da miRebulia cxadi aprioruli Sefasebebi miaxloebiTi amonaxsnis cdomilebisaTvis.

zemoT moyvanili Sedegebi ganzogadebulia nebismieri sasruli ganzomilebisaTvis (ZiriTadi operatoris nebismieri sasruli raodenoba Sesakrebebis). 
Delphi-s garemoSi daweril iqna programa deformadi myari da Txevadi nawilebisagan Semdgari garemos ierarqiuli modelis sawyisi miaxloebisaTvis dinamikur SemTxvevaSi dasmuli sawyis sasazRvro amocanis ricxviTi realizaciisaTvis. 

amocana # 3.2
marCxi wylis gantolebebisaTvis wonasworuli tipis sasrul moculobaTa sqemebis ageba zRvis fskeris, sanapiros da xaxunis gaTvaliswinebiT

ramaz boWoriSvili

pirveli rigis hiperboluri gantolebebisaTvis SemuSavebulia maRali rigis sqemaTa agebis axali meTodi, romelsac kompaqturi gaxleCvis meTods vuwodebT. meTodi saSualebas iZleva davawyviloT kompaqturi sqemebis agebis koncefcia wilad bijTa koncefciasTan da Sedegad miviRoT maRali rigis mdgradi sqemebi. konkretul SemTxvevaSi agebulia Tanabrad meore rigis sqemaTa klasi sivrciT erT–ganzomilebiani hiperboluri Senaxvis kanonebisaTvis. sainteresoa, rom TiToeul wilad bijze sqema pirveli rigis sasrul moculobaTa sqemas emTxveva Sesabamisi gaxleCili gantolebisaTvis, xolo jamuri aproqsimqciis principze dayrdnobiT am kopmpaqturi gaxleCvis meTods aqvs meore rigis aproqsimacia sawyisi gantolebis sakmarisad gluv amoxsnebze. damuSavebuli sqemis mdgradobis analizi Catarebulia arawrfivi skalaruli Senaxvis kanonebisaTvis arsebiTad SemosazRvruli da SemosazRvruli variaciis mqone sawyisi monacemis SemTxvevaSi.
damtkicebulia miRebuli kompaturi gaxleCvis sqemebis krebadoba sivrciT erTganzomilebiani hiperboluri gantolebebisaTvis. kerZod, ganxilulia gadatanis wrfivi gantoleba da arawrfivi skalaruli Senaxvis kanonebi. wrfiv SemTxvevaSi meTodis krebadoba damtkicebulia gluv funqciaTa klasSi. arawrfiv SemTxvevaSi sqemis krebadoba damtkicebulia arsebiTad SemosazRvruli da SemosazRvruli variaciis mqone amonaxsnTa klasSi.
gamokvleulia kompaqturi gamxleCi sqemebi Senaxvis kanonebisaTvis.

myari deformadi sxeulis ierarqiul modelebi gadawerilia pirveli rigis eqvivalenturi sistemis saxiT.
proeqtis monawileebis mier miRebuli Sedegebi Sevida maT Semdeg moxsenebebSi, romlebic wakiTxuli iyo Semdeg saerTaSoriso kongresebze, simpoziumebsa da konferenciebze
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· araerTgvarovani wrfivi sasazRvro amocanebis miaxloebiT amoxsna asimptoturi meTodis alternatuli meTodiT. saerTaSoriso konferencia “meqanikis araklasikuri amocanebi”, Sromebi, quTaisi, 2007, t. II, 85-90 (Tanaavtorebi g. maneliZe, a. papukaSvili)
· To calculation of  classical orthogonal polynomials. Abstracts of  ISAAC CONFERENCE on Complex Analysis, Partial Differential Equations, and Mechanics of Continua Dedicated to Centenary of Ilia Vekua, 23-27 April, 2007, Tbilisi, electronic version  (see http://www.viam.science.tsu.ge/others/ticmi/vekua100/abstracts.htm), with R.Chikashua 
· New mathematical models for thin-walled structures and projective methods for their solutions. Abstracts of  ISAAC CONFERENCE on Complex Analysis, Partial Differential Equations, and Mechanics of Continua Dedicated to Centenary of Ilia Vekua, 23-27 April, 2007, Tbilisi, electronic version  (see http://www.viam.science.tsu.ge/others/ticmi/vekua100/abstracts.htm), with R.Eving, R. Laza​rov, V.Makarov

J. ROGAVA, M. TSIKLAURI

· The Fourth Order of Accuracy Decomposition Scheme for Abstract Hyperbolic Equations. Abstracts of  ISAAC CONFERENCE on Complex Analysis, Partial Differential Equations, and Mechanics of Continua Dedicated to Centenary of Ilia Vekua, 23-27 April, 2007, Tbilisi, electronic version  (see http://www.viam.science.tsu.ge/others/ticmi/vekua100/abstracts.htm)
· Algorithm of Numerical Resolution for the Equation Corresponding to Hierarchical Model of the Medium Consisting of Deforming Solid and Fluid Parts. saerTaSoriso konferencia “meqanikis araklasikuri amocanebi”, Sromebi, quTaisi, 2007, t. 2, gv. 141-146
miRebuli Sedegebi Sevida proeqtis monawileTa mier gamosaqveyneblad gadacemul Semdeg samecniero naSromebSi
D. GORDEZIANI, M. AVALISHILI, G. AVALISHVILI

· Dynamical Two-Dimensional Models of Solid-Fluid Interaction 

· Investigation of Dynamical Three-Dimensional Fluid-Solid Interaction Problem
T. VASHAKMADZE

· A new treatment for some thin-walled structures of poro-elastic media and governing systems of equations in continuum mechanics, SromaTa krebuli, miZRvnili g. fikeras 85 wlisTavisadmi
· To calculation of classical orthogonal polynomials. AMIM, 2007, Vol.12 (with R.Chikashua).
· New mathematical models for thin-walled structures and projective methods for their  solutions. AMIM, 2007, Vol.12 (with R.Eving, R.Lazarov, V.Makarov)  20p (appear in)

· On Basic Systems of Equations of Continuum Mechanics and Some Mathematical Problems for Anisotropic Thin-Walled Structures. Proceedings of IUTAM Symposium Relation of Shell, plate, Beam, and 3D Models Dedicated to Centenary of Ilia Vekua, 23-27 April, 2007

J. ROGAVA, M. TSIKLAURI

· The Fourth Order of Accuracy Decomposition Scheme for Abstract Hyperbolic Equation, Georgian Mathematics Journal. Georgian Mathematics Journal 

· The Fourth Order of Accuracy Decomposition Scheme for Multidimensional Hyperbolic Equation. AMIM, 2007 Vol. 12, No. 1 
gamosaqveyneblad gadacemuli statiebi Tan erTvis wliuri angariSis eleqtronul versias.
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