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anotacia. naSromSi aRwerilia ozonis 

gamoyeneba kvebis mrewvelobaSi, medicinasa da 

qimiur mrewvelobaSi – sadezinfeqciod da 

mikrobiologiuri dambinZureblebis winaaRm-

deg. am mizniT saqarTvelos teqnikuri uni-

versitetis da Tsu-s samecniero jgufis „ve-

limisionis” mier SemuSavda naxevrad poli-

meruli konstruqciis ozonogeneratori „sa-

mani-2”, romelic gamoiyenes meRvineobaSi 

Rvinis warmoebisaTvis saWiro aparaturis de-

zinfeqciisaTvis da sterilizaciisaTvis, ase-

ve mikrobuli dambinZureblebis winaaRmdeg.  

yvela operacia saWiroebs warmoebisaTvis 

aucilebeli milebis, damxmare mowyobilo-

bebis specialur momzadebas, radgan aRWur-

vilobis Siga zedapirebis dezinfeqcia da 

sterilizacia gansazRvravs Rvinis warmoe-

baSi Rvinis xarisxs agreTve pirdapir zegav-

lenas axdens organoleptikur maCveneblebze. 

 meRvineobaSi ozonis gamoyenebas aqvs 

udidesi upiratesoba Tavisi Tvisebis – ma-

Rali antibaqteriuli aqtiuobis gamo, mini-

maluri kontaqtis pirobebSi. ozonis gamo-

yenebas soflis meurneobaSi, kerZod Rvinis 

warmoebaSi SeuZlia TiTqmis mTlianad Sec-

valos yvela qimiuri saSualeba, romelsac 

adre iyenebdnen, rac gulisxmobs pestici-

debis gamoyenebis da garemos gabinZurebis 

Semcirebas.  

  

sakvanZo sityvebi: dezinfeqcia; mikro-

bebi; meRvineoba; ozonogeneratori.  
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Sesavali 

saqarTveloSi soflis meurneoba uZvele-

si da mniSvnelovani dargia. vazis kultu-

ris istoria mWidrodaa dakavSirebuli qar-

Tveli eris istoriasTan. saqarTvelo msof-

lioSi iTvleba mevenaxeoba-meRvineobis erT-

erT uZveles kerad da erT-erTi saukeTeso 

qveyanaa maRali xarisxis Rvinoebis warmoe-

bis mxriv.  

ozonis gamoyeneba soflis meurneobaSi 

da saxalxo meurneobis rogorc dezinfeq-

ciis da sterilizaciis saSualeba dReisaT-

vis Zalian aqtualuria. ozoni Cveulebriv 

temperaturaze molurjo-mocisfro, damaxa-

siaTebeli sunis airia. is maSin SeigrZnoba, 

rodesac haerSi misi koncentracia aris 

0,015 mg/m3-ze meti. ozoni warmoiqmneba Jang-

badidan an haeridan. misi generireba xor-

cieldeba sxvadasxva meTodiT. dResdReobiT 

ozonis miRebis samrewvelo xerxia eleqtro-

sinTezi, romelic efuZneba eleqtruli gan-

muxtvis dros gamoyofili energiis xarjze 

ozonis molekulis warmoqmnas.  

jer kidev 1985 wels moldaveTis akade-

miis kvleviT institutSi kvebis mrewvelo-

bis teqnologiuri mowyobilobebis Siga ze-

dapiris sterilizaciisaTvis Seswavlili 

da gamokvleulia ozonis gamoyeneba[1-3]. Se-

muSavda meTodebi, kontrolis saSualebebi 

da ozonirebis procesis teqnologiuri sqe-

ma. dadginda, rom ozoniT obieqtis damuSa-

vebisas umniSvnelo raodenobac sakmarisia. 

aseve mikrobiologiisa da epidemiologiis 

cnobili institutebis monacemebiT: E.coli, 

st.albus, Ps. Fluorescent kulturis, aseve sxvada-

sxva zedapiris mikrofloris damuSavebisas, 

106-124 mg/m3 ozonis koncentraciiT 30-40 

wuTis ganmavlobaSi miiReba dezinfeqciis 

maRali maCveneblebi.   

 

ZiriTadi nawili 

Cvens qveyanaSi ozonis farTo gamoyenebas 

aferxebda praqtikuli gamoyenebisaTvis sa-

Wiro koncentraciis ozonis misaRebi saime-

do da srulyofili generatoris ararse-

boba. saqarTvelos teqnikuri universitetis 

da kompania „velimisionis” samecniero jgu-

fis mier SemuSavda sxvadasxva modifikaciis 

da daniSnulebis ozonogeneratoris varian-

ti, romelTa saSualebiT SesaZlebelia 

calkeuli saxeobis obieqtebis SedarebiT 

iafad da masobrivi momxmareblisaTvis xel-

misawvdom fasebSi dezinficireba.  

eleqtroenergiis xarji Tavisi msoflio 

analogebisagan gansxvavebiT sul raRac  

5 vat/saaTs Seadgens (3,5- jer iafi – analo-

gebTan SedarebiT) [4-5]. SemuSavebulia da 

mimdinareobs axali ozonogeneratorebis 

hibriduli variantis gamocda. Mmowyobilo-

bebis mimzidveli teqnikur-ekonomikuri maxa-

siaTeblebis gamo sxvadasxva sferoSi bevri 

momxmarebeli hyavs da warmatebiT gamoiye-

neba Cvens qveyanaSi sxvadasxva sawarmoSi: 

mineraluri wylis “likanis” Camomsxmel sa-

warmoebSi; nataxtris xorckombinatSi; Tbi-

lisis puris sacxob 4 qarxanaSi; orxevis 

sakvebis gadamamuSavebel kombinatSi da sxv. 

sul saqarTveloSi daaxloebiT 18 kvebis 

obieqtze. 

jansaRi da stabiluri Rvinos warmoebi-

saTvis, pirvel rigSi aucilebelia meRvine-

obaSi sufevdes gansakuTrebuli higiena. 
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Rvinis warmoebaSi mikrobiologiuri dambin-

Zureblebis winaaRmdeg xSirad iyeneben 

orTqls, kaustikur sodas, ZmarmJavas ze-

Jangs, cxel wyals. yvela am saSualebas 

aqvs Sesabamisi antimikrobuli moqmedeba, 

magram aRiniSneba uaryofiTi zemoqmedebac. 

kaustikuri soda da ZmarmJavas zeJangi ko-

roziuli nivTierebebia da SesaZloa ziani 

miayenos meRvineobaSi momuSave personals. 

wyali da orTqli aseve efeqturi saSuale-

bebia, Tumca kontaqtis dro aRiniSneba mi-

nimum 20-30 wuTi. meRvineobaSi ozonis 

gamoyenebis upiratesoba is aris, rom aqvs 

Zalian maRali antibaqteriuli aqtiuroba 

minimaluri kontaqtis pirobebSi. Oozonis 

koncentracia wyalxsnarSi aris 0.02-2 mg/l. 

soflis meurneobis saministrosTan da 

mevenaxeobis specialistebTan erTad qare-

lis raionSi samecniero jgufis mier kon-

struirebuli ozonogeneratoriT Catarda 

Rvinis sawarmos da mevenaxeobis plantaciis 

damuSaveba. ozonatorSi gamomuSavebuli 

ozoni Semrev blokSi Sedis wyalTan erTad. 

ozonis xsnadoba 11-jer metia, vidre Jang-

badis. dasamuSaveblad gamoiyeneba ozonis 

wyalxsnari, romelic garkveuli wnevis qveS 

imyofeba blokSi, mas pulverizatoriT Seas-

xureben yurZens. aseTi narevis gamoyeneba 

SesaZlebelia aseve Rvinis qarxanaSi Rvinis 

qvevrebis da saTavsebis dezinfeqciisaTvis, 

romelTa damuSaveba xdeboda gogirdis 

orJangiT da sxva qimiuri saSualebebiT.  

Rvinis sawarmos SenobaSi teqnologiuri 

mowyobilobebis zedapiruli sterilizaci-

isaTvis da haeris gasawmendad Catarda 

„samani-2” ozonogeneratoris gamocda. 3 da-

umuSavebeli danadgaris narecxidan meoreSi 

aRmoCnda nawlavuri Cxiris baqteriebi. ozo-

nirebis Semdeg 20 wuTis ganmavlobaSi sa-

warmoSi aRniSnul danadgarebze nawavuri 

Cxiris baqteriebi ar aRiniSneboda.  

 

adgilis damuSavebis dro 

 

far-

Tobi 

kv/m 

oTaxis 

moculo-

ba kub/m 

 

damuSa-

vebis dro, 

wuTi 

Mmomsaxure 

personalis 

mocdis dro, 

wuTi 

20 60 20 15 

40 120 30 20 

60 180 50 30 

100 300 70 50 

 

Weris simaRle Seadgens 3 metrs. Catare-

buli kvlevis Sedegebi gviCvenebs, rom „sa-

mani-2” ozonogeneratori SesaZlebelia war-

matebiT gamoviyenoT Rvinis warmoebis sxva-

dasxva moculobis teqnologiuri danad-

garis damuSavebisas.  

mevenaxeobis plantaciaze samuSaoebi amJa-

madac mimdinareobs. winaswari monacemebi 

dadebiTia da kvleva-Zieba grZeldeba.  

 

daskvna 

samecniero jgufis mier konstruirebuli 

ozonogeneratorSi eleqtrodebad gamoyene-

bulia dabali wnevis plazma da spiralu-

rad daxveuli gamtari. Oozonogeneratori 
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muSaobs maRal sixSireze da dabal wnevaze. 

dieleqtrikad gamoyenebulia keramika. xel-

sawyo Sesrulebulia saeTaSoriso teqniku-

ri pirobebiT: GOCT 26582-85[6 m]. 

Cvenma kvlevam aCvena ozonis aSkara upi-

ratesoba sxva sadezenfiqcio saSualebebTan 

SedarebiT.  
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ABSTRACT. The paper considers the use of ozone in the food industry, in medicine and in chemical industry as a 
means of disinfection and sterilization. In this regard, the research teams of the Georgian Technical University, Iv. 
Javakhishvili Tbilisi State University and company “Velimisioni” developed ozone generator  “Samani– 2’’ to use it in 
winemaking and winegrowing for disinfection of the equipment and as a protective agent in vineyards against 
microbiological contamination.  

      Most operations require special preparation of process pipelines, and service equipment. Disinfection and 
sterilization of the internal surfaces of the equipment determine the quality and shelf life of the wine, since they 
directly affect the organoleptic characteristics and the resistance of the wine to obtain an ecologically clean product. 

     In winemaking, the use of ozone has tremendous advantage for its high antibacterial activity in minimal contact 
conditions. The use of ozone in agriculture, particularly in winemaking, can almost completely replace all the 
chemicals used in the vineyard. As a result it means the end to pesticides and environmental pollution.  Resume:  

 

KEY WORDS: Disinfection; microbes; ozone generator; winemaking. 
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АННОТАЦИЯ.  В работе отмечается применение озона в пищевой промышленности, в медицине и в 
химической промышленности как средства дезинфекции и стерилизации. С этой целью научная группа Грузинс-
кого технического университета, ТГУ и компания ,,Велимисиони” специально для этой цели разработали 
озоногенератор «Самани-2», который был использован в виноделии и в виноградарстве для дезинфекции 
оборудования и в качестве защитного агента на виноградниках для борьбы с микробиологическими 
загрязнениями. 

Большинство операций требуют особой подготовки технологических трубопроводов и вспомогательного 
оборудования. Дезинфекция и стерилизация внутренних поверхностей оборудования определяют качество и 
срок хранения вина, так как напрямую влияют на органолептические показатели и стойкость вина для 
получения экологически чистого продукта.  

В виноделии использование озона имеет огромное преимущество ввиду своей высокой антибактериальной 
активности в минимальных контактных условиях. Использование озона в сельском хозяйстве, в частности в 
виноделии может почти полностью заменить все химические средства, используемые на винограднике. А это 
означает конец пестицидам и загрязнению окружающей среды.  

  
КЛЮЧЕВЫЕ СЛОВА: виноделие; дезинфекция; микробы; озоногенератор.  
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anotacia. ozonis teqnologiebis gamo-

yenebis maRalefeqturoba aris misi ganxor-

cielebis da aparaturis dabali Rirebuleba 

da ekologiuri usafrTxoeba. unda aRiniS-

nos rom ozoni ar aris absoluturad usa-

frTxo nivTiereba, is maRali koncentracie-

bis dros iTvleba momwamlav airad. haerSi 

ozonis zRvrulad dasaSvebi koncentracia 

aris 0,1 mg/m3 273К temperaturaze da 1 atmos-

feruli wnevis qveS. amasTan dakavSirebiT, 

ozonis teqnologiebi moicavs ozonis kon-

centraciis kontrolis meTodebs teqnolo-

giur procesebSi. ozoni mkveTrad amcirebs 

baqtericidul dabinZurebas sxvadasxva xel-

sawyos, inventaris, sagnis zedapirze. gansa-

kuTrebiT warmatebiT xdeba misi gamoyeneba 

mJavebiT da tuteebiT dazianebuli zedapi-

ris dasamuSaveblad.  

naSromSi aRwerilia ozonis gamoyeneba sa-

xalxo meurneobis sxvadasxva dargSi – de-

zinfeqciisa da sterilizaciisaTvis.Aam miz-

niT saqarTvelos teqnikuri universitetis 

da Tsu-s samecniero jgufis „velimisionis” 

mier SemuSavebulia sxvadasxva ozonogenera-

tori, romelTa saSualebiT SesaZlebeli 

gaxda calkeuli obieqtebis da nivTebis de-

zinficireba. erT-erTi aseTi „samani-2” ozo-

nogeneratoria, romelic gamoiyenes biblio-

TekebSi wignebis sadezinfeqciod.  

  

sakvanZo sityvebi: biblioTeka; dezinfeq-

cia; ozonogeneratori; wignebi.  
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Sesavali 

dRes ozonis teqnologiebs maRalefeqtu-

ri upiratesoba gaaCnia. Tumca unda aRiniS-

nos, rom ozoni maRali koncentraciis dros 

momwamlavi gazia, xolo mcire koncentra-

ciebSi saukeTeso sadezinfeqcio saSualeba. 

is Slis mikroorganizmebis gareTa Sreebs 

da anadgurebs stafilokokebs, steptokokebs, 

Cxirebs, hepatitis da gripis virusebs. ozoni 

aseve Slis pesticidebs, herbicidebs, ane-

itralebs mZime metalebis marilebs, orga-

nizmSi aRadgens homeostasis sistemas, xels 

uwyobs sisxlSi Jangbadis transportirebas 

[1-4]. ozoni mkveTrad amcirebs baqtericidul 

dabinZurebas rogorc cocxali organizmis 

dazianebul kanze, ise sxvadasxva taris, ma-

salis, inventaris, SesafuTi masalebis zeda-

pirze. misi optimaluri koncentracia xan-

mokle damuSavebis SemTxvevaSi daaxloebiT 

aris 0,5g/m3. sxvadasxva masalis sayofacxov-

rebo sagnis damuSaveba tardeba ozonire-

buli wyliT.  

  

ZiriTadi nawili 

kaliforniis universitetis 2001 wlis 

ozonis asociaciis saerTaSoriso kongresze 

SromaTa seriaSi moyvanilia universitetSi 

metalis da plastmasis nakeTobebis zedapir-

ze Catarebuli samuSaoebi. ozonis wyalxsna-

ris Sesasxureblad gamoiyenes pulveriza-

tori. miwodebis siCqare Seadgenda 10 grams 

wuTSi. mikrobebi ubralod irecxeboda wylis 

nakadTan erTad, Semdeg ki ixoceboda [5-6].  

 Cvens qveyanaSi ozonis farTo gamoyenebas 

aferxebs damuSavebis SedarebiT dabali 

xarisxi, rac ganpirobebulia imiT, rom sag-

nebis damuSaveba ozoniT ar warmoebs vaku-

umis pirobebSi, rac iwvevs damuSavebis efeq-

turobis Semcirebas. sadezinfeqcio filtri 

bolomde ver gamoricxavs ozonis moxvedras 

garemoSi.  

 saqarTvelos teqnikuri universitetis da 

kompania „velimisionis” samecniero jgufis 

mier SemuSavda sxvadasxva konstruqciis 

ozonogeneratoris varianti, romelTa saSua-

lebiT SesaZlebelia calkeuli obieqtebis, 

samomxmareblo sagnebis da nivTebis Seda-

rebiT iafad da masiuri momxmareblisaTvis 

xelmisawvdom fasebSi dezinficireba-steri-

lizacia. warmodgenili ozonogeneratori 

aris mowyobiloba airiT, romelic Seicavs 

sasterilizacio agentis generators, sade-

zinfeqcio kameras, airsadenebs, filtrs, 

marTvis bloks, reversiuli tipis tumbo-

kompresors. ozonatorSi moxvedrili jer 

gamTbari, tenmocilebuli da Semdeg gafilt-

ruli haeri uzrunvelyofs sadezinfeqcio 

hermetul kameraSi sagnebis da nivTebis ozo-

niT efeqtur da srulyofil damuSavebas, 

xolo danadgarSi sasterilizacio agentis 

neitralizaciis mowyobilobis arseboba ga-

moricxavs ozonis moxvedras garemoSi, ri-

Tac uzrunvelyofilia misi ekologiuri 

usafrTxoeba[7].  

 amJamad, mosamzadebeli kvlevaZiebiTi 

samuSaoebi mimdinareobs Tsu-is centralur 

biblioTekaSi wignebis ozonoTerapiis Casa-

tareblad. wignebis sadezinfeqciod gamoyo-

fili ozoni aris narevi haeris danarCen 

komponentebTan (wylis orTqli, wyalbadis 

zeJangi, azoti, naxSirorJangi da sxv.) er-

Tad. ozonis amgvari narevi Sedis kameraSi 

zevidan, Tanabrad gadanawildeba da daefi-

neba wignebs sadezinfeqcio kameris fskerze. 

Semdeg xelTaTmanebiT xdeba wignis ga-

dafurcvla.  
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daavadebaTa kontrolisa da sazogadoeb-

rivi janmrTelobis erovnuli centris la-

boratoriaSi Catarda aRniSnuli biblioTe-

kis wignebis baqteriologiuri analizi. sa-

kvlevi masalis nimuSis saidentifikacio 

nomrebia: 1GE012159 da 1GE012153.Kkvlevis Se-

degad orive nimuSs aRmoaCnda Aspergillus spp. 

Cxirebi. nimuSebis kvleva grZeldeba.  

 

daskvna 

 samecniero jgufis mier konstruirebuli 

ozonatoris teqnikuri Sedegia aris dezin-

feqciis xarisxis gaumjobeseba da ekolo-

giuri usafrTxoebis uzrunvelyofa.  

SemuSavebuli ozonogeneratoris gamoye-

nebis potenciuri momxmarebeli aris saqarT-

velos xelnawerTa instituti da erovnuli 

muzeumi.  
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ABSTRACT. Undoubted advantages of ozone technologies are high application efficiency, low cost of installation 
and maintenance costs and environmental safety. However, it should be noted that ozone is not an absolutely safe 
substance and at high concentrations it’s considered a toxic gas. The maximum allowable concentration of ozone in 
the air is assumed to be 0.1 mg/m3, at a temperature of 273 K and at a pressure of 1 atm. In this regard, the use of 
ozone technology involves the use of techniques for monitoring the concentration of ozone in technological 
processes. Ozone drastically reduces bactericidal contamination of surfaces. It’s especially successful to use ozone 
when processing surfaces not resistant to temperature treatment and also destroyed by acids or alkalis as well.  

The article describes the use of ozone in various areas of the national economy as a means of disinfection and 
sterilization. In this regard, the research teams of the Georgian Technical University, Iv. Javakhishvili Tbilisi State 
University and company “Velimisioni” developed ozone generator of various power and modifications to disinfect 
specific objects. One of these ozone generators is “Samani– 2’’ which was used in libraries for the disinfection of books. 
Resume:  

KEY WORDS: Books; disinfection; library; ozone generator. 
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АННОТАЦИЯ.  Несомненным преимуществом озонных технологий являются высокая эффективность 
применения, низкая стоимость затрат на внедрение и обслуживание установок и экологическая безопасность. 
Однако необходимо отметить, что озон не является абсолютно безопасным веществом и при высоких 
концентрациях считается ядовитым газом. Предельно допустимая концентрация озона в воздухе принята 
равной 0,1 мг/м3, при температуре 273К и давлении 1 атм. В связи с этим применение озонных технологий 
предполагает использование методик контроля концентрации озона в технологических процессах. Озон резко 
снижает бактерицидную обсемененность поверхностей. Особенно успешно его использование при обработке 
поверхностей, нестойких к температурной обработке, а также разрушаемых кислотами или щелочами. 

В статье описывается использование озона в различных областях национальной экономики как средства 
дезинфекции и стерилизации. С этой целью научная группа Грузинского технического университета, ТГУ и 
компания «Велимисиони» специально для этой цели разработала разные мощные и модификационные 
озоногенераторы, с помощью которых возможна дезинфекция отдельных объектов и предметов. Одним из 
этих озоногенераторов является «Самани – 2», который был использован в библиотеках для дезинфекции книг.  

 

КЛЮЧЕВЫЕ СЛОВА: библиотека; дезинфекция; книги; озоногенератор. 
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anotacia. statiaSi ganxilulia gayinuli 

fiWvis lenturi xerxiT xerxvis procesis 

vibromdgradobis sakiTxebi, romlis aqtua-

luroba ganpirobebulia imiT, rom es pro-

cesi sul ufro farTod gamoiyeneba rogorc 

merqandamamuSavebel agreTve saxalxo meur-

neobis calkeul dargebSi. amitom, saxalxo 

meurneobis calkeul dargebSi, damuSavebuli 

zedapiris sisufTavesa da xarisxze mudmivad 

iqneba maRali moTxovnebi. 

 kvlevis mizani iyo dadgeniliyo maTema-

tikuri da grafikuli damokidebuleba len-

turi xerxis rtyelas moZraobis traeqtori-

idan gadaxris sididisa gayinuli fiWvis 

xerxvis sxva reJimebs Soris. 

 statiaSi warmodgenilia eqsperimentuli 

kvlevis Sedegebi. eqsperimentebi Catarebuli 

iyo maTematikuri planirebis matricis Tanax-

mad. zemoaRniSnuli meTodikis Tanaxmad miRe-

bulia regresiis gantolebebi, rogorc piro-

biTi, agreTve faqtobrivi saxiT. gamoTv-

lilia regresiis gantolebis koeficientebi 

da agebulia xerxis rtyelas rxevis sididisa 

da Wris siCqares Soris damokidebulebis 

grafikebi, Wris simaRlis sam doneze. miRe-

buli grafikebidan Cans, rom Wris siCqareebis 

da Wris simaRlis gazrdis SemTxvevaSi xer-
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xis rtyelas rxevis amplituda mudmivad 

mcirdeba, rac dadebiTad aisaxeba xerxis 

rtyelas moZraobis mdgradobis amaRlebaze 

da Tavis mxriv damuSavebuli zedapiris xa-

risxze da sisufTaveze.  

 

sakvanZo sityvebi: lenturi xerxebi; gayi-

nuli fiWvi; Wris simaRle; Wris siCqare; xer-

xis rtyelas rxeva.  

 
 

Sesavali 

lenturi xerxiT xerxvis procesi aris 

merqnis da merqnuli masalebis damuSavebis 

martivi da iafi meTodi. Tavisi dinamikuri 

da Zaluri maCveneblebiT lenturi xerxebiT 

damuSaveba ufro progresulia, vidre CarCo 

da diskuri xerxebiT xerxva. amitom misi ga-

moyeneba warmoebaSi ufro iafia da saWiroa 

gamokvleva lenturi xerxis muSaoba ara mar-

to Cveulebriv pirobebSi, agreTve civ kli-

matur pirobebSi, sadac dasamuSavebeli masa-

la gayinul mdgomareobaSia. garda amisa 

lenturi xerxis rxevis parametri 2 did 

gavlenas axdens damuSavebul zedapiris si-

sufTaveze da mis mdgradobaze, amitom auci-

lebelia lenturi xerxis rxevis parametrus 

2-s Seswavla sxvadasxva Wris reJimze. 

   

ZiriTadi nawili 

eqsperimentebi Catarebuli iyo stu-s sat-

yeo-teqnikuri departamentis laboratoriaSi 

ЛС-80 tipis Carxze, Semdegi Wris reJimebze. 

1. miwodebis siCqare 10U  m/wT. 

2. dasamuSavebeli masala: gayinuli fiWvi 

(_40C). 

3. saiaraRo masala: swrafmWreli fola-

diT (P6M5) firfitebiT armirebuli 

lenturi xerxi.  

 cvladi faqtorebi: 

X 1  Wris siCqare V  25 40  m/wm. 

X 1  Wris simaRle h  40 80  mm. 

eqsperimentebs vatarebdiT qvemoT moyva-

nili meToduri badis gamoyenebiT. 

 

cxrili 1 

cdis 

# 
X0  

X1  

(V) 

X2  

(h) 

X X1 2  

(V h )  

1 +1 +1 +1 +1 

2 +1 _1 +1 _1 

3 +1 +1 _1 _1 

4 +1 _1 _1 +1 

 

Catarebuli eqsperimentebis Sedegebi Seg-

vaqvs me-2 cxrilSi. 

cxrili 2 

cdis # 

X1  

V, 

m/wm 

X2  

h, mm 

dakvirveba cdebSi 

Y1  Y2  YsaS 

1 40 80 0,125 0,115 0,12 

2 25 80 0,16 0,18 0,17 

3 40 40 0,32 0,28 0,30 

4 25 40 0,36 0,38 0,37 

 

Catarebuli eqsperimentebis Sedegad unda 

miviRoT Semdegi saxis regresiis gantoleba: 

 Y b b X b X b X X   0 1 2 2 2 12 1 2 .  (1) 

sadac Y aris lenturi xerxis gadaxris (2) 

parametri, xolo b0, b1, b2 da b23 regresiis 

gantolebis koeficientebi da me-3 cxrilis 

gamoyenebiT vsazRvravT. 
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cxrili 3 

# 

cdis 
Y 

sX Y0
b0  

X Y1  

b1  
X Y2
b2  

sX X Y1 2

b12  

1 0,12 +0,12 +0,12 +0,12 +0,12 

2 0,17 +0,17 _0,17 +0,17 _0,17 

3 0,30 +0,30 +0,30 _0,30 _0,30 

4 0,37 +0,37 _0,37 _0,37 +0,37 

n


1

 _ 0,96 _0,12 _0,28 0,02 

 

maSasadame regresiis gantolebis koefi-

cientebi iqneba: 

,b , 0
0 96

0 24
4

; 

,b ,
  1

0 12
0 03

4
; 

,b ,
  2

0 38
0 095

4
; 

,b , 12
0 02

0 005
4

. 

regresiis gantoleba ki miiRebs Semdeg 

saxes: 

Y b b X b X b X X    0 1 1 2 2 12 1 2  

, , X , X , X X   1 2 1 20 24 0 03 0 095 0 005 . 

gadaviyvanoT gantolebis pirobiTi cvla-

debi faqtobriv cvladebSi, maSin 

V ,X
,


1

32 5

7 5
; 

hX 
2

60

20
. 

Tu (1) gantolebaSi CavsvamT, gavamartivebT 

da amovagdebT umniSvnelo koeficientebs. 

gantolebis saboloo saxe iqneba Semdegi: 

Y , , V , h  0 66 0 004 0 005 . (3) 

miRebuli gantolebis mixedviT aigeba sa-

Tanado grafiki: 

 

 

 

xerxis rtyelas rxevis 2 damokidebuleba Wris 

siCqareze V m/wm, lenturi xerxis kbilebi armirebuli 

P6M5 markis swrafmWreli foladis firfitebiT, 

dasamuSavebeli gayinuli fiWvi (_40C), miwodebis 

siCqare U =10 m/wT; Wris simaRle, grafikze 

1) h = 40 mm; 2) h = 60 mm; 3) h = 80 mm 

 

daskvna 

maSasadame Catarebuli eqsperimentebis 

Sedegad miviReT regresis gantoleba, rom-

lis mixedviT SesaZloa nebismieri Wris 

reJimis CasmiT davadginoT lenturi xerxis 

gadaxris (2)-s mniSvneloba. grafikuli ga-

mosaxulebidan Cans, rom lenturi xerxis 

rxeva klebulobs Wris siCqaris momatebis-

Tanave da agreTve mcirdeba Wris simaRlis 

momatebisTanave.  
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ABSTRACT. In the article are considered the issues of vibration resistance of band sawing process of frozen pines. 

The urgency of this issue is stipulated due to increasing use of this process in woodworking as well as in certain 
branches of the national economy. Therefore increased requirements constantly are imposed to quality and purity of 
the processed surface.  

The purpose of the study was to define the mathematical and graphical values of the deviation of the band saw 
from the trajectory of motion under different sawing modes of frozen pines. The article presents the results of 
experimental studies that were carried out according to the mathematical matrix of planning. According to the above 
mentioned method there are defined the regression equations in conditional and in explicit form as well. The 
coefficients of the regression equation are calculated and the plots of the oscillation of the band saw are plotted at 
change in the sawing speed at three levels of the cutting height. 

Based on the obtained dependency diagrams it’s obvious that with increasing sawing speed and cutting height, the 
amplitude of the oscillation of band saw constantly decreases that positively affects on the increase in stability of the 
motion of the band saw and in turn on the quality and cleanliness of the processed surface. Resume:  

 
KEY WORDS: Band saw; cutting height; frozen pine; oscillation of band saw; sawing speed. 
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АННОТАЦИЯ.  Рассмотрены вопросы вибростойкости процесса ленточного пиления мерзлой сосны. 
Актуальность данного вопроса обусловлена все более широким применением данного процесса как в 
деревообработке, так и в отдельных отраслях народного хозяйства. Поэтому к качеству и чистоте обработанной 
поверхности постоянно предъявляются повышенные требования. 

Целью исследования было установить математическую и графическую величины отклонения ленточной 
пилы от траектории движения при разных режимах пиления мерзлой сосны. В статье представлены результаты 
экспериментальных исследований, которые проводились согласно математической матрице планирования. 
Согласно вышеупомянутой методике установлены уравнения регрессии как в условном, так и в явном виде. 
Вычислены коэффициенты уравнения регрессии и построены графики зависимости величины колебания 
ленточной пилы от изменения скорости пиления при трех уровнях высоты пропила. 

Исходя из полученных графиков зависимостей, видно, что с увеличением скорости пиления, а также 
увеличением высоты пропила амплитуда колебаний ленточной пилы постоянно уменьшается, что поло-
жительно влияет на повышение устойчивости движения ленточной пилы и, в свою очередь, на качество и 
чистоту обработанной поверхности.  

 

КЛЮЧЕВЫЕ СЛОВА: высота резки; колебание ленточной пилы; ленточное пиление; мерзлая сосна; скорость 
пиления.  
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anotacia. qarTuli samecniero-teqniku-

ri ena kriziss ganicdis, rac uaryofiTad 

aisaxeba calkeul saxelmZRvaneloebsa da 

damxmare literaturaze. teqnikuri progre-

sis arnaxulma Semotevam ukiduresad gaaua-

resa qarTuli enis, zogadad ki teqnikuri 

terminologiis normatiuli standartebi. 

mkveTri terminologiuri cvlilebebi gani-

cada mecnierebis TiTqmis yvela dargma da 

gansakuTrebiT informatikis sferom. made-

nad, ukve arsebuli teqnikuri terminolo-

giis rusuli da qarTuli nawilebi veRar 

akmayofilebs Tanamedrove moTxovnebs da 

dRis wesrigSi dgeba sruliad axali struq-

turuli agebulebis teqnikuri terminolo-

gia – leqsikonis gamocema, romelSic mok-

led iqneba ganmartebuli teqnikuri termi-

nebi. terminologia unda daixvewos da ga-

martivdes, ganaxldes da Seivsos axali 

terminebiT, xolo moZvelebuli terminebi 

da e.w. terminTa budeebi, romlebic amZimebs 

terminologias, amosaRebia. 

imedia, “kanoni saxelmwifo enis Sesaxeb” 

xels Seuwyobs teqnikuri terminologiis 

mowesrigebas.  

statiaSi ganxilulia terminologiaSi 

saerTo zogad teqnikuri terminebis ganmar-

tebisa da maTi e.w. budeebis mizanSewonilo-

bis sakiTxi. 

 

sakvanZo sityvebi: agregati; bude; danad-

gari; manqana; mowyobiloba; teqnikuri termi-

nologia.  
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Sesavali 

terminologiis daxvewa da gamartiveba, 

ganaxleba da Sevseba teqnikuri progresis 

ganuyofeli da Tanmdevi procesia. 21-e sau-

kune ar gvaZlevs imis uflebas, rom dros 

CamovrCeT da ar vizrunoT enis kanonzomier 

ganviTarebaze, romlis erT-erTi udidesi 

Semadgeneli nawili swored teqnikuri ter-

minologiaa. leqsikonze muSaobas qvis kod-

va sjobso, uTqvams cnobil enaTmecniers 

vukol beriZes da marTlac, didia im ada-

mianebis damsaxureba, romlebmac wlebis man-

Zilze uzarmazari Sroma da energia Cades 

qarTuli dargobrivi leqsikonebisa da axa-

li teqnikuri terminebis SeqmnaSi, riTac 

didi daxmareba gagvewia rusuli teqnikuri 

saswavlo literaturis qarTuliT Cana-

cvlebis saqmeSi.  

teqnikuri terminologiis axali gamo-

cemis mosamzadebeli samuSaoebi jer kidev 

gasuli saukunis 90-ian wlebSi daiwyo, ro-

desac Seiqmna saxelmwifo komisia akad. 

arCil ZiZiguris xelmZRvanelobiT. am komi-

siaSi saqarTvelos teqnikur universitets 

sxvebTan erTad warmovadgendi mec. Cemi 

mosazrebebi, Sejerebuli meqanikis specia-

listebTan, exeboda moZvelebul da gamou-

yenebad terminebs, romlebic mravlad dag-

rovda teqnikur terminologiaSi. naSromi, 

romelic ramdenime aTeul termins exeboda, 

gadaveci manqanaTa meqanikis instituts, sai-

dan sxvaTa naSromebTan erTad komisiaSi un-

da moxvedriliyo. rogorc cnobilia, termi-

nologiis komisiis muSaoba Sewyda da dRem-

de arc axali saxiT ganaxlebula.  

teqnikuri progresis arnaxulma Semote-

vam ukiduresad gaauaresa qarTuli enis, 

zogadad da teqnikuri terminologiis nor-

matiuli standartebi. mkveTri termino-

logiuri cvlilebebi ganicada mecnierebis 

TiTqmis yvela dargma da informatikis sfe-

rom. rogorc arn. Ciqobavas saxelobis enaT-

mecnierebis institutis direqtori, prof.  

a. arabuli aRniSnavs, “TiTqmis meoTxedi sa-

ukunis ganmavlobaSi da gansakuTrebiT bo-

lo 10-12 weliwadSi yvelaferi gakeTda im 

formaluri instituciebis sabolood mo-

saSlelad, romelTac nawilobriv mainc Se-

eZloT problemasTan gamklaveba”. 

2016 wlis 1 ianvridan amoqmedda saqarT-

velos kanoni “saxelmwifo enis Sesaxeb”, 

romlis mixedviTac “teqnikuri dokumenta-

ciisa da saqmis warmoebaSi gamoiyeneba er-

Tiani terminologia. terminologiis dadge-

nisa da gamoyenebis normebs gansazRvravs 

saxelmwifo enis eqspertTa komisia”. 

samecniero-teqnikuri enis krizisi aisaxa 

umaRlesi saswavleblebis calkeul saxel-

mZRvaneloebsa da damxmare literaturaSi, 

razedac Cven mivuTiTebdiT adre gamoq-

veynebul statiebSi. imedia, rom “kanoni sa-

xelmwifo enis Sesaxeb” terminologiis mo-

wesrigebasTan dakavSirebiT Seqmnis dasayr-

dens swrafi da saWiro instituciuri Ro-

nisZiebebis gansaxorcieleblad.  

am metad saSur saqmes ukve Seudga da mo-

samzadebel samuSaoebs atarebs arn. Ciqoba-

vas sax. enaTmecnierebis institutis termi-

nologiis ganyofileba, romelTanac ukve me-

ore welia vTanamSromlob da terminolo-

giis sakiTxebisadmi miZRvnil or konferen-

ciaSic miviRe monawileoba. bednieri SemTx-

vevis wyalobiT aqve aRmovaCine Cemi oci 

wlis winandeli naSromi, romelic kore-

qtirdeba da muSavdeba aRniSnuli ganyo-

filebis TanamSromlebis mier. 

saqarTvelos teqnikur universitetSi 55 

wliani samecniero-pedagogiuri moRvaweobis 
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periodSi, rodesac muSaoba miwevda samec-

niero-kvleviTi xasiaTis statiebis, saxelmZR-

vaneloebisa da damxmare saxelmZRvaneloebis 

momzadebaze, bevri SeniSvana da survili da-

migrovda teqnikuri terminologiis mimarT. 

amave dros, moyvarulis doneze vawarmoebdi 

teqnikur saswavlo literaturaSi gamoyenebu-

li terminebis kvlevas da Sedegad gamiCnda 

survili da moTxovna, Tavidan bolomde yu-

radRebiT CamekiTxa teqnikuri terminologiis 

qarTul-rusuli da rusul-qarTuli nawile-

bi, ramac gamiyvana garkveul mosazrebebze 

teqnikuri terminologiis struqturuli age-

bisa da zogierTi teqnikuri terminis Sesaba-

misobis TvalsazrisiT. amis Taobaze me 

movaxsene zemoT xsenebul konferenciaze 

(23.09. 2016 w.) da axla gamomaqvs mkiTxvelis 

samsjavroze. 

  

ZiriTadi nawili 

upirvelesad TvalSi mosaxvedria saerTo, 

zogadi terminebis e.w. budeebis simravle da 

moculoba teqnikur terminologiaSi. Tu miz-

nad davisaxavT, rom nebismieri teqnikuri sa-

Sualeba Tavisi konstruqciul-daniSnulebiTi 

maCveneblebiT unda moxvdes mxolod erTi 

terminis budeSi, araferi gamogviva. piriqiT, 

saerTo (zogadi) terminebis ganmartebebs Tu 

moviSveliebT, esa Tu is teqnikuri saSualeba 

erTdroulad SeiZleba ramdenime maTgans mi-

vakuTvnoT. sinamdvileSi asec aris teqnikuri 

terminologiis e.w. terminTa budeebSi, Tumca 

ganmartebebis ararsebobis gamo mkiTxveli 

SeiZleba daibnes da ver gaarkvios _ kompre-

sori Zaluri danadgaria Tu agregati? 

zemoT aRniSnulis gamo amjerad, Cveni 

kvlevis sagania ramdenime termini, kerZod: 

mowyobiloba; manqana; danadgari; agregati. 

ganvixiloT maTi ganmartebebi sxvadasxva 

dargis ganmartebiTi leqsikonis, enciklope-

diuri gamocemisa da sacnobaro wyaros moS-

veliebiT, aseve Cveneuli gagebiT. 

 1. mowyobiloba _ zogadi cnebaa da moi-

cavs manqanebis, aparatebis, meqanizmebis, agre-

gatebis, danadgarebis, xelsawyoebis, samarjv-

iaraRebis, Carxebis, dazgebis, amwe-satrans-

porto da mravali sxva teqnikuri saSuale-

bebis erTobliobas, romelic aucilebelia 

sawarmos teqnologiuri xazebis, qarxnebis, 

saamqroebis, karierebis da sxvaTa asamuSa-

veblad da produqciis gamosaSvebad. mowyobi-

lobas xSirad aRWurvilobasac uwodeben, 

rac TviT manqanebis, danadgarebis, agrega-

tebis da sxva mowyobilobasTanac asocirdeba 

(magaliTad, traqtoris savali mowyobiloba, 

eqskavatoris muSa mowyobiloba). aqedan gamom-

dinare, ra SeiZleba moxvdes “mowyobilobis” 

budeSi? _ ra Tqma unda, aTobiT, aTasobiT da 

aTiaTasobiT teqnikuri saSualeba, romelTaA 

CamoTvlac, cxadia, SeuZlebelia da Cemi 

azriT, sulac ar aris amis saWiroeba. ratom 

unda eZebdes mkiTxveli ama Tu im teqnikur 

saSualebas mowyobilobis budeSi, maSin ro-

desac mas Tavisi adgili eqneba terminolo-

giaSi. da Tu romelime maTgani ver moxvda 

budeSi, is ra, mowyobiloba ar aris? amdenad, 

“mowyobilobis” budis arseboba CemTvis miu-

Rebelia, Tumca magaliTis saxiT Zalze mok-

le CamonaTvali SeiZleba daerTos termins. 

2. danadgari _ garkveuli daniSnulebis 

mowyobilobebis erTobliobaa, romelic as-

rulebs raRac samuSaos da iZleva produqts, 

energias. magaliTad, samsxvrev-saxarisxebeli 

danadgari, miwismwovi danadgari, saburRi 

danadgari da sxv. «Установка – установленный где-

нибудь механизм, приспособление. Заводские установ-

ки» [7]. rogorc vxedavT, danadgari SeiZleba 

ewodos nebismier teqnikur saSualebas an maT 
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erTobliobas, dayenebuls sadRac, qarxanaSi 

an, davuSvaT, karierSi, romelTac ar gaaCniaT 

raime damaxasiaTebeli niSan-Tviseba (konst-

ruqciuli an daniSnelebiTi) da amgvarad, mi-

si e.w. “budec” ganwirulia simravlisa da 

gaugebrobebisTvis. 

3. manqana ewodeba nebismier meqanikur 

mowyobilobas, romelic gardaqmnis energiis 

erT saxes meoreSi da asrulebs muSaobas. igi 

Sedgeba korpusiT an sadgariT gaerTianebuli 

erTi an ramdenime meqanizmisgan, romlebsac 

aqvT garkveuli daniSnuleba – gadaadgi-

lebis, mobrunebis, tvirTis asawevi da sxv.  

daniSnulebis mixedviT ganasxvaveben ener-

getikul, samuSao da sainformacio manqanebs. 

cnobilia manqanebis konstruqciul-unifici-

rebuli ojaxi da rigi. maSasadame, “manqana” 

garkveulwilad gasagebi da misaRebi niSnebiT 

xasiaTdeba da mis e.w. budeSi SeiZleba moxv-

des, magaliTisTvis, ramdenime manqana da araa 

saWiro aTiaTasobiT dasaxelebis manqanis 

Setana budeSi. da Tu romelime manqana ver 

moxvda budeSi, is manqana ar aris? 

4. rac Seexeba termins “agregati” _ aqve 

SevniSnav, rom mis e.w. budeSi aris sruli 

bundovaneba da areuloba, rac ganpirobebu-

lia TviT agregatis adgiliTa da daniSnu-

lebiT mowyobilobebsa da kompleqsebSi da 

ar gaaCnia raime niSan-Tvisobrivi ganmasxvave-

beli maxasiaTebeli. TviT “agregatis” ganmar-

tebac gansxvavebulia avtorTa leqsikonebSi. 

ganvixiloT zogierTi maTgani: 

1. “rTuli manqana, romelic Sedgeba erTma-

neTTan SeerTebuli sxvadasxva tipis ramde-

nime manqanisgan. magaliTad, traqtori da 

kombaini; turbogeneratori”. [4] 

2. а) Соединение для общей работы двух или 

нескольких разнотипных машин. Уборочный агрегат 

(трактор и комбайн); 

б) Часть какой-то машины, узел для выполнения 

определённых операций; узел: часть механизма или 

механическое устройство, представляющее собой 

сложное соединение деталей, отдельных частей. [7]. 

3. а) Унифицированный узел машины (напр. электро-

двигатель, редуктор, насос), выполняющий определён-

ные функции. Агрегаты обладают взаимозаменяе-

мостью; 

б) Несколько машин, работающих в комплексе 

(машино-тракторный и др.) [3]. 

CamoTvlili ganmartebebis analizi gviCve-

nebs, rom “agregati” ar aris romelime konk-

retuli konstruqciisa da daniSnulebis meqa-

nikuri mowyobiloba, manqanis nawili an kvan-

Zi, aramed nebismieri maTgani, romelsac SeuZ-

lia Caanacvlos misi analogi. amdenad, “agre-

gatis” ganmartebaSi mniSvnelovania, rom “ag-

regatebi xasiaTdeba urTierTSecvladobiT”. 

aRniSnulidan gamomdinare, “agregatis” bu-

dis Seqmna mimaCnia uazrod (garda ramdenime 

magaliTis motanisa), miT umetes, rom teqni-

kur literaturaSi (magaliTad, samSeneblo 

masalebisa da nakeTobebis warmoebaSi) erTi 

da igive mowyobilobas agregatsac uwodeben 

da danadgarsac. magaliTad, safqvavi da 

saRumele agregatebi an safqvavi da saRumele 

danadgarebi, romlebic Sedis cementis war-

moebis teqnologiur xazebSi [5]; ruberoidis 

damamzadebeli agregati (СМА-184) Sedgeba 

ramdenime daniSnulebis manqana-danadgarisgan 

(dazgebisgan) [2]. msxvili, saSualo da wvrili 

msxvrevis agregatebi [2, gv. 301...310] sxva teq-

nikur literaturaSi [6] ganixileba rogorc 

manqanebi da mowyobilobebi da a.S. 

rogorc cnobilia, sxvadasxva tipisa da 

daniSnulebis ramdenime erTad momuSave man-

qanis erToblioba qmnis kompleqss (magali-

Tad, sagzao mSeneblobaze) da mas agregats 

ver vuwodebT. piriqiT, kompleqsSi SeiZleba 

Sediodes romelime agregati, kerZod, unifi-
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cirebuli amZravi agregati [1, gv. 366], agreTve 

agregatirebuli aparaturis kompleqti [1, gv. 

372]. perspeqtiulia progresuli hidromowyo-

biloba agregatuli Sesrulebis hidrotumbo-

ebis (anu urTierTSecvladi [1, gv. 391] da a.S. 

axla vnaxoT da gavaanalizoT SeZlebisa-

mebr ras warmoadgens teqnikur teminolo-

giaSi “agregatis” e.w. bude. 

agursakeTebeli agregati _ TviT dasaxe-

lebac ar aris mizanSewonili, moZvelebulia 

da axali gamocemis cnobarSi [1, gv. 226-227; 

314; 324] ganxilul teqnologiur sqemebSi 

aranairi “agursakeTebeli agregati” ar aris 

naxsenebi. es termini saerTod amosaRebia. 

avtomobilis agregati _ avtomobili Ta-

visTavad manqanaa, magram agregatizaciis pro-

cesSi SesaZloa agregatad mogvevlinos. aseve 

iTqmis nebismier sxva manqanazec. 

3. airsaSemduReblo agregati _ Sedis ag-

reTve “aparatis” budeSi, rac, Cemi azriT, uf-

ro upriania da mas “airSeduRebis” aparats 

vuwodebdi. 

4. akustikuri agregati, savaraudod, ufro 

agregatia, Tumca sad da ra SewyvilebiT (an 

damoukideblad) gamoiyeneba igi rogorc 

agregati, ucnobia. 

5. amgznebi agregati _ bundovani terminia. 

Tu saubaria vibraciis aRmZvrel mowyobi-

lobaze, maSin mas vibraciuli manqana hqvia da 

farTod gamoiyeneba samSeneblo masalebis da 

nakeTobebis warmoebaSi [1, gv. 348...357]. amasTan, 

igi aparatis budeSic aris ganTavsebuli 

agznebis aparatis saxiT (возбудительный da воз-

буждение praqtikulad erTi da igivea). maS, 

riTi gansxvavdeba amgznebi agregati agznebis 

aparatisgan, gaugebaria da mkiTxvelis dab-

nevas gamoiwvevs. 

agregatis bude savsea gaugebari, daukonk-

retebeli terminebiT, rogorebicaa: amosaRebi 

a; gamosaZaxebeli a; ignitronuli a; ormanqa-

niani a; samuxt a; ukuZabvis a; xazis a; xistad 

Sewyvilebuli a; xlarTulboWkovani a; xma-

maRlamolaparake a; hidravlikuri a; qerclo-

vani a; farTo pirmodebis a da sxv. 

cxadia, budeSi ganTavsebuli umetesi ter-

mini agregatze migvaniSnebs, magram maTi aq 

warmodgena sulac ar aris sruli, ganmar-

tebebis gareSea da mkiTxvelsac daabnevs. 

magaliTad, kompresoris agregati. kompresori 

aris manqana _ Zaluri danadgari, moTavse-

buli terminologiaSi misTvis gansazRvrul 

adgilze da CamoTvlilia misi nairsaxeobebi. 

agregatad is maSin gadaiqceva, rodesac ur-

TierTSecvladobis principiT moxvdeba agre-

gatizaciis procesSi. aseve iTqmis yvela sxva, 

agregatis budeSi CamoTvlil manqanaze, Carx-

ze, aparatze da sxv. 

teqnikuri terminologia moicavs ramdenime 

saerTo teqnikuri dasaxelebis termins, rom-

lebsac Tan axlavs sakmaod moculobiTi e.w. 

budeebi (agregati, aparati, danadgari, manqana, 

meqanizmi, mowyobiloba). teqnikuri saSuale-

bebis simravle rogorc daniSnulebiT, aseve 

konstruqciuli SesrulebiT ganapirobebs 

paralelizms maT ganTavsebaSi budeebSi, 

bundovanebas maT aRqmaSi da rac mTavaria, 

mkiTxvelis srul dauintereseblobas, romel 

budeSi eZebos misi interesis sagani. mimaCnia, 

rom am budeebis gauqmeba bevrs verafers 

daaklebs terminologias. 

terminologiaSi mravlad gvxvdeba ucxou-

ri termini, romelsac ar aqvs qarTuli Se-

satyvisi da amdenad gaugebaria misi mniSvne-

lobac. magaliTad, gamodgeba termini “brems-

bergi”, romelic qarTuladac da rusuladac 

bremsbergia, axlavs bude ramdenime iribi 

terminiT, magram sruliad gaugebaria maTi 
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mniSvneloba (Tumca samTo-mompovebeli dar-

gis specialistisTvis albaT nacnobia). 

mimaCnia, rom teqnikuri terminologiis 

struqturuli ageba moiTxovs axlebur mid-

gomas: ZiriTadi terminebis mokle ganmarteba 

axal sicocxles SesZens teqnikur termino-

logias. 

teqnikur terminologiaSi mcire raode-

nobiT, magram mainc gvxvdeba qarTulis gver-

diT rusuli dasaxeleba, magaliTad: mZRoli, 

Soferi; karada, Skafi; Soferi, Sofer-meqa-

nikosi. karga xania qarTulma enam moiSora 

Skafic, Soferic, stolic, staqanic da sxva, 

amitom axal terminologiaSi ar unda davuS-

vaT msgavsi Secdoma. 

amJamad moqmed teqnikur terminologiasTan 

dakavSirebiT bevri SeniSvna da survili maqvs 

CaniSnuli, romelTa nawili adrindel sta-

tiebSi davbeWde. aris ramdenime axali teqni-

kuri terminis Semotanis mcdelobac, rac 

moiTxovs Sejerebas specialistebTan da maT-

Tan TanamSromlobas. mTavari sityva ki arn. 

Ciqobavas sax. eneTmecnierebis instituts da 

teqnikur inteligencias ekuTvnis. 

  

daskvna 

teqnika Zalze mravalferovania rogorc 

daniSnulebiT, ise konstruqciuli Sesru-

lebiT. SesaZloa zogierTi manqanis moqme-

debis principi ar Seicvalos aTwleulebis 

da zogjer saukuneebis ganmavlobaSi (maga-

liTad, leonardo da vinCis qvasamsxvrevi 

konstruqcia da muSaobis principi, cxenebSi 

Sebmuli skreperi an greideri, mravalcicx-

viani miwaxapia da sxv.), magram teqnikur 

progress moaqvs axali sakonstruqcio masa-

lebi, axali teqnologiebi, gaangariSebis 

uaxlesi da uzustesi meTodebi, adamianisa 

da teqnikis urTierTobis axali sferoebi 

(dizaini, ergonomika, marTvis sitemebi, fsi-

qologiuri da teqnikuri usafrTxoebis sa-

Sualebebi...). didi xania warsuls Cabarda 

e.w.“uvicobis koeficienti”, romelic gaaTke-

cebuli maragis koeficients iTvaliswineb-

da konstruqciebis saimedobis kuTxiT. es 

yvelaferi axal terminebTanaa dakavSirebu-

li, romelic niaRvariviT Semoedineba Cvens 

enaSi, swrafad mkvidrdeba da, Cvenc uZlu-

rebi varT, aseve swrafad CavanacvloT isini 

qarTuli terminebiT. amas sWirdeba TiToeu-

li dargis specialistebis motiverebuli 

daintereseba da Sroma, Sesabamisi ganmarte-

biTi leqsikonebisa da sruliad axali 

struqturuli agebulebis teqnikuri ter-

minologiis Seqmna, moZvelebuli da gamouye-

nebadi terminebis Secvla ufro kompaqturi 

da martivad gasagebi terminebiT. 

teqnikuri terminologia, garda ucxo 

enaze Targmnili terminebisa, unda Seicav-

des terminTa mokle ganmartebas da gaTavi-

sufldes zogadi terminebis didi moculo-

bis budeebisgan.  
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АННОТАЦИЯ.  Грузинский научно-технический язык переживает кризис, что отрицательно отражается на 
отдельные технические учебники и учебные пособия. Невиданное наступление технического прогресса резко 
ухудшило нормативные стандарты грузинского языка и, в частности, технической терминологии. Резкие 
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терминами, надо отказаться от весьма весомых, т.н. гнёзд, которые усложняют терминологию. 

Надеемся, что «Закон о государственном языке» будет содействовать урегулированию проблем 
технической терминологии. 

В статье рассматривается вопрос о целесообразности разъяснения общих технических терминов и их т.н. 
«гнёзд».  
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ABSTRACT.  On the basis of theoretical studies and 

taking into account variation of the soil rheological 
characteristics, it was determined, that the movement of 
the debris-flow mass is not occurred and by changing the 
angle of internal friction, i.e., by its increasing, the velocity 
of flow is reduced in case 

the equivalent depth of the cohesion is equal to the 
depth of the flow.  

It was found that a sharp jump-type variation in the free 
surface of cohesive debris flow occurs not only due to the 
dam failures that have originated as a consequence of the 
debris-flow storages and debris-flow mass, but every time, 
when the flow proceeds from the rough mode to calm. 

 
KEY WORDS: Debris flow; hydraulic jump; hypercon-

centrated flow; natural disasters; reclamation cons-
truction.  

 
 

 

INTRODUCTION 

In the context of sustainable development of the 
population, the damage caused by natural disasters is an 

issue of global importance. According to the World 
Conference on Natural Disasters, the number of accidents, 
causing great economic losses (which is 1% and more of a 
Gross Domestic Product), are globally increased by 4.1 times 
in 1962-1992 years, the number of victims – by 3,5 times, 
and the number of deaths –by 2,1 times [1]. 

Worldwide strong influence of catastrophic debris-
flows is periodically experienced by many settlements, 
farmlands, roads, oil and gas-pipeline route, hydraulic 
reclamation constructions, mining and tourist complexes, 
etc. The range of natural hazards covers the mountain 
and foothill regions where settlements are located that 
are characterized by a complex geological situation. The 
negative socio-economic, demographic and environmen-
tal impacts identified as a result of the impact of debris 
flows, cover all areas of human activity [2, 3]. 

Formation of floods, feature of their dynamics and 
conditions of movement on the debris cones, distinguish 
ability among other phenomena, selection and adap-
tation of the design model of motion, require a special 
approach and proper selection of design schemes for 
solving individual problems [4, 5, 6, 7]. 
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MAIN PART 

According to the statement of the practice of engine-
ering problems, among the parameters in the equations, 
a special place occupies the critical depth, consequently, 
for its calculation, when the real depth of the debris-flow 
is equal to H, we use the energy equation: 

ߝ   ൌ ݄ ቀ1 െ
௛బ
௛
ቁ ߮ ൅

ఈ௏మ

ଶ௚
  (1) 

or 

ߝ   ൌ ݄ ൅
ఈ௏మ

ଶ௚
െ ݄ሺ1 െ ߮ሻ െ ݄଴߮.  (2) 

In the equation (2), determination of the h0 value is 
based on the method of seepage of planar surfaces, i.e., 
shear stress equation is: 

  ܲ ൌ ఊ௛మ

ଶ
ቀ1 െ

௛బ
௛
ቁ
ଶ
߮.   (3) 

Since as, pressure force value ܲ ൌ  ,௖.௚.߱ and݄ߛ
accordingly, ݄௖.௚. ൌ ݄ 2⁄ . In that case, when ܤ ൌ 1,߱ ൌ

݄, we may write: 

  ఊ௛
మ

ଶ
ൌ

ఊ௛మ

ଶ
ቀ1 െ

௛బ
௛
ቁ
ଶ
߮.  (4) 

With the simplification of the equation (4) and solution 
of the quadratic equation towards h0, we will get: 

  ݄଴ ൌ ݄ ඥఝିଵ

ඥఝ
.  (5) 

If we consider ݄଴ in (2) equation, we will get: 

ߝ   ൌ ݄ െ ݄ሺ1 െ ߮ሻ െ ݄߮ ඥఝିଵ

ඥఝ
൅

ఈ௏మ

ఝ
.  (6) 

By differentiating the equation (6), we will get: 

  ௗఌ

ௗ௛
ൌ ݀ ቀ݄ ൅

ఈ௏మ

ଶ௚
ቁ െ

ଵିఝ

ఝ

ௗ௛

ௗ௛
െ ඥఝିଵ

ඥఝ

ௗ௛

ௗ௟
.  (7) 

And finally we will get: 

  ௗఌ
ௗ௛
ൌ െ

ఈொమ

௚ఠయ ܤ ൅ ߮ ቀ1 െ
௛బ
௛
ቁ.  (8) 

When the energy of cross-section is minimal, i.e., 
d
dh

 0 , then:  

  ఈொ
మ

௚ఠయ ܤ ൌ ߮ ቀ1 െ
௛బ
௛
ቁ.  (9) 

Equation (9) coincides with the water flow equation. 
By transforming and simplifying the equation (9), we 

will receive equation for calculation of critical depth:  

  ݄௖௥
ଷ െ ݄଴݄௖௥

ଶ െ
ఈ௤మ

௚ఝ
ൌ 0.  (10) 

Estimated equation of critical depth, presented in the 
given form (Eq. 10), can be obtained using the momen-
tum equation that indicates the accuracy and appropria-
teness of the use of this model. 

According to the above mentioned, when the velocity 
of the wave is equal to the flow movement velocity, the 
process can be examined as a jumping phenomenon. 

Transition from the rough mode to calm, or vice versa, is 
conducted by means of a hydraulic jump. During the 
movement in the open debris-flow channels, as in 
classical hydraulics and in this case we are faced with 
different flow conditions: rough, calm and critical. 

Similar phenomena may occur in cohesive debris-flow 
processes. This splitting is not of a formal nature, and 
with a certain accuracy determines the assignment of the 
boundary conditions. In addressing these objectives, it is 
necessary to: build and analyze the free surface of flow 
motion, compute the energy disruption systems, estima-
te flow motion modes, determine the flow characteristics 
arising in consequence of failure of dams created by 
debris-flow storages and landslides, determine the 
critical height, velocity, flow rate and other parameters. 

In the case of movement of a cohesive debris-flow, 
the flow state can be described by the following 
equation: 

  ఈொ
మ

௚ఠయ ܤ ⋛ ܶ,  (11) 

where: ܶ	is a dimensionless parameter and during the 
year it equals to 1. 

In our case, T looks like: 

  ܶ ൌ ߮ ቀ1 െ
௛బ
௛
ቁ,  (12) 

where: ߮ is a coefficient and depends on the angle of 
internal friction of the debris-flow; 
݄଴ _ Equivalent depth of coherency; 
 ;Coriolis factor _ ߙ
ܳ _ Flow rate of coherence debris-flow; 
 Width of the free surface and the area of _ ߱,ܤ
cross-section;  
݃ _ Acceleration of gravity. 

Determination of critical characteristics of cohesive 
debris-flow is presented below. 

The differential equation of one-dimensional unste-
ady motion of coherent debris-flow has a discontinuity in 

the event, when the derivative ௗ௛
ௗ௟
ൌ ∞ and the deno-

minator is 0. In such case, the following equation is 
relevant to the discontinuity of a flow: 

  ఈொ
మ

௚
ൌ

ఠ೎ೝ
య

஻
߮ ቀ1 െ

௛బ
௛೎ೝ
ቁ.  (13) 

Similarly to the hydraulics of Newtonian fluids, in the 
case of critical state, the condition determining the 
critical depth is represented by the equation (13), which 
can also be represented graphically (see fig. 1). 

In the equation (13), when ݄ ൌ ݄௖௥  and the right side 
is equal to 1, i.e.: 
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  ߮ ቀ1 െ ௛బ
௛೎ೝ
ቁ ൌ 1,  (14) 

and the solution towards h0 will be looked like: 

  ݄଴ ൌ െ݄௖௥
ଵିఝ

ఝ
.  (15) 

 
 

 
 

Fig. 1. ࢘ࢉࢎ ൌ ࢌ ቂ࣓࢘ࢉ
૜

࢘ࢉ࡮
ቀ૚ െ ૙ࢎ

࢘ࢉࢎ
ቁ࣐ቃ graph. 

 

 
From equation (15) it is clear that the equivalent 

depth of the coherency is in the opposite direction. Its 

value is a function of rheological properties, as in the 
coherence debris-flow cohesion is c, angle of internal 
friction is  and volume weight is , then equation for 
calculation of critical depth will be looked like: 

  ݄௖௥ ൌ െ
ଶ௖

ఊ

ඥఝ

ଵିఝ
.  (16) 

According to the above mentioned, in the equation 
(13), when the left part is equal to 1, than the equation 
for calculation of critical depth will be looked like: 

  ݄௖௥ ൌ
ଵ

ఝ
ට
ఈ௤మ

௚

య
൅ ݄଴.  (17) 

If we consider equation (17) in the equation (15), the 
equation for calculation of the height of flow passage will 
be looked like: 

  ݄଴ ൌ െට
ఈ௤మ

௚

య ଵିఝ

ఝ
.  (18) 

When evaluating the conditions of movement of 
debris-flow on the transition sites, its critical charac-
teristics require a special significance. In order to 
evaluate the critical characteristics, particularly, during 
determination of the critical depth, flow energy equation 
may be used, which is represented by the equation (10). 
Using Cardano’s formulas, approximate solution of 
equation (10) will be as follows: 
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In the equation (19), when φ=1,  ൌ 0 and ݄଴ ൌ 0, it 

became similar to the equation for calculation of the 
critical depth of water: 

  ݄௖௥ ൌ ට
ఈ௤మ

௚

య
.  (20) 

In a case of equality of water and debris flow rates, 
when ݍௗ௙ ൌ  :௪, the equation (19) will be looked likeݍ
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If we consider the definition: 

ܭ   ൌ
ଶ

ଶ଻
ቀ

௛బ
௛೎ೝ.ೢ

ቁ
ଷ
,  (22) 

the equation for calculation of critical depth will be: 
݄௖௥.ௗ௙ ൌ 

  ݄௖௥.௪ට
ଵ

ଶఝ
൫1 ൅ ܭ ൅ √1 ൅ ൯ܭ2

య
ቆ൅ට

൫ଵା௄ି√ଵାଶ௄൯

൫ଵା௄ା√ଵାଶ௄൯

య
ቇ.  (23) 

 
In the presented equation (23), the member 

ቆ1 ൅ ට
൫ଵା௄ି√ଵାଶ௄൯

൫ଵା௄ା√ଵାଶ௄൯

య
ቇ has a small value and in a case of 

its ignoring, the equation for calculation of critical depth 
will be: 

  ݄௖௥.ௗ௙ ൌ ටܭ
ఈ௤మ

௚
,

య
  (24) 

where: 

ܭ   ൌ ඨ ଵ

ଶఝ
൤1 ൅

ଶ௚ఝ

ఈ௤మ
ቀ
௛బ
ଷ
ቁ
ଷ
൨ ൅ ට1 ൅

ସ௚ఝ

ఈ௤మ
ቀ
௛బ
ଷ
ቁ
ଷ
.

య

 (25) 

 
 

CONCLUSION 

According to the implemented methodology, it was 
found that the sharp jump-type variation in the free 
surface of cohesive debris flow occurs not only due to the 
dam failures that have originated as a consequence of the 
debris-flow storages and debris-flow mass, but every time 
the flow proceeds from the rough mode to calm. 

This work was supported by Shota Rustaveli National 
Science Foundation (SRNSF) [grant number FR/607/10-
170/13]. 
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anotacia. naSromSi, Teoriuli kvelevebis safuZvelze da niadag-gruntebis reologiuri 

maxasiaTeblebis cvlilebis gaTvaliswinebiT, dadgenilia, rom roca bmulobis ekvivalen-

turi siRrme nakadis siRrmis tolia, maSin Rvarcofuli masis moZraobas adgili ar aqvs, 

xolo Sinagani xaxunis kuTxis cvlilebiT anu misi gazrdiT, nakadis moZraobis siCqare 
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bebi xdeba ara mxolod Rvarcofsacavebisa da Rvarcofis masis mier warmoqmnili kaSxlebis 

garRvevis SemTxvevaSi, aramed yovelTvis, rodesac nakadi mZafridan wynar reJimSi gadadis.  
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АННОТАЦИЯ.  В статье, на основе теоретических исследований и с учетом изменения реологических ха-

рактеристик почво-грунтов, установлено, что когда глубина, эквивалентная связности, равна глубине потока, то 
селевая масса не движется, а с изменением угла внутреннего трения, т.е., с его увеличением, скорость потока 
уменьшается. 

Получено, что резкое прыжкообразное изменение свободной поверхности связного селя происходит не 
только при прорыве селехранилищ и селевых плотин, а постоянно, когда поток из бурного состояния переходит 
в спокойное.    

 
КЛЮЧЕВЫЕ СЛОВА: гидравлический прыжок; гиперконцентрированный поток; мелиоративные сооружения; 

природные катастрофы; селевой поток. 
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anotacia. statiaSi ganxilulia progra-

mulad gansazRvruli radio mowyobilobebis 

(SDR – Software Defined Radio) gamoyenebiT 

mobiluri kavSiris sixSiruli speqtris ana-

lizisa da sixSireTa kalibraciis amocanebi. 

SDR mowyobilobebis Sesabamisi programuli 

uzrunvelyofiT Catarebulia mobiluri kav-

Siris GSM diapazonSi dakavebuli da Tavisu-

fali sixSiruli zolebis parametrebis kvle-

va _ zolebis siganeebis gansazRvra, harmoni-

kebi da intermodulaciuri doneebi, arxebis 

simZlavreebi, interferenciebi, speqtruli 

simkvrive. Catarebulia eqsperimentiT miRebu-

li Sedegebis Sedareba Teoriul mniSvnelo-

bebTan (gausis arxebisaTvis) da maTi analizi. 

Catarebulia generatorebis sixSiris stabi-

lurobis (gadaxris) kvleva RTL-SDR blokis 

gamoyenebiT da misi Matlab Simulink progra-

mirebiT. naCvenebia saWiroebis SemTxvevaSi 

sixSiris koreqciis SesaZleblobebi. 

  

sakvanZo sityvebi: aparaturuli da prog-

ramuli uzrunvelyofa; mobiluri qselebi; 

sinqronizacia; sixSiruli speqtri; sixSiris 

kalibreba; speqtris analizi;  
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Sesavali 

Tanamedrove satelekomunikacio teqnolo-

giebi viTardeba swrafi tempebiT, rac gulis-

xmobs praqtikaSi axali da inovaciuri teqno-

logiebis danergvas. eleqtroinJineriis, te-

lekomunikaciis da sxva sainformacio teqno-

logiebis ganviTareba SeiZleba gavyoT or na-

wilad _ aparaturul da programul uzrun-

velyofad. ganviTarebis tendenciebi aseTia _ 

universaluri aparaturuli platforma da 

masze realizebuli programuli teqnologia. 

amis erT-erTi praqtikuli magaliTia prog-

ramulad gansazRvruli radio - SDR. amJamad 

SemuSavebulia SDR mowyobilobebis farTo 

speqtri (magaliTad DVB-T+DAB+FM,UV HF RTL-

SDR USB Tuner Receiver/ R820T+8232 100KHz-1.7GHz), 

romelTa gamoyenebiT da Sesabamisi prog-

ramirebiT SesaZlebelia satelekomunikacio 

mowyobilobebis radioteqnikur nawilSi gan-

sazRvruli operaciebis Sesruleba. aseT ope-

raciaTa ricxvs miekuTvneba radiosignalebis 

modulacia-demodulacia, xelSeSlamdgradi 

kodireba-dekodireba, sixSiruli speqtris 

analizi, sinqronizacia, signalizacia da a. S. 

Tu aviRebT mobiluri kavSiris magaliTs, 

programirebadi teqnologiebi aqac mniSvne-

lovania, rac imaSi gamoixateba, rom maTi 

gamoyenebiT mobiluri qselebis Taobebis 

cvlilebisas axali teqnologiebis danergva 

xdeba axali mowyobilobebis SemuSavebis ga-

reSe, arsebuli mowyobilobebiT, saTanado 

programuli uzrunvelyofiT. 

SDR teqnologiebi farTo gamoyenebas 

poulobs saswavlo da samecniero kuTxiTac. 

SesaZlebelia samecniero an saswavlo amo-

canis gadaWra martivi dabalbiujetiani RTL-

SDR (RTL – Realtek RTL 2832U) mowyobilobebiT.  

  

ZiriTadi nawili 

statiaSi ganxilulia mobiluri kavSiris 

problematikasTan dakavSirebuli ori praq-

tikuli amocana _ sixSiruli speqtris ana-

lizi da sixSiris gadaxris kalibracia, 

risTvisac viyenebT NooElec-is warmoebis 

R820T SDR & DVB-T modelis SDR mowyobi-

lobas [1, 2], (sur. 1). 

mocemul mowyobilobas SeuZlia radio-

sixSiruli speqtris skanireba sixSirul 

diapazonSi 0 mghc-dan 1,7 ghc-mde, rac moi-

cavs FM radio diapazons, fiqsirebul da 

mobilur telefonebs, satelevizio signa-

lebs, 4G-LTE, GSM, GPS, ISM teqnologiebis 

sixSireebs, cifrul audio da video mauw-

yeblobebis, da sxva sistemebis sixSirul 

diapazonebs. 
 

 
a) 

 

 

b) 

 

 

g) 

sur. 1. a) RTL-SDR mini USB mowyobiloba; b) leptopze 

mierTebuli tipuri bloki RTL-SDRMATLAB da Simulink 

programebiT; g) RTL-SDR-is ZiriTadi Siga komponentebi 
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sur. 2. sixSiruli speqtris anali 

 

sixSiruli speqtris analizis programu-

li uzrunvelyofisTvis viyenebT MathLab-

Simulink-Si realizebul models _ Spectral 

Analysis with RTL SDR Radio [3]. 

sixSiruli speqtris analizi xorcieldeba 

me-2 suraTze naCvenebi modeliT. modeli Sed-

geba RTL-SDR mimRebisagan, DC blokerisagan, 

dayovnebuli freimebis da dakarguli diskre-

tebis oscilografebisagan da speqtris ana-

lizatorisagan. modelis muSaobis principi 

dafuZnebulia furies swrafi gardaqmnis al-

goriTmze FFT (Fast Fourier Transform) (1): 

ܺሺ௞ሻ ൌ ∑ ܺሺ௡ሻேିଵ
௡ୀ଴ ݁ି௝ቀ

మഏ
ಿ
ቁ௡௞ሺ݇ ൌ 0, 1, … , ܰ െ 1ሻ

ܺሺ௡ሻ ൌ
ଵ

ே
∑ ܺሺ௞ሻ
ேିଵ
௞ୀ଴ ݁௝ቀ

మഏ
ಿ
ቁ௡௞ሺ݊ ൌ 0, 1, … , ܰ െ 1ሻ

ቑ,(1) 

sadac X(k) da X(n) arxebis sixSiruli mdge-

nelebis amplitudebia. mTliani signali 

aris calkeuli sixSiruli mdgenelebis ja-

mis, riTac xdeba speqtris analizi da vi-

RebT grafikul informacias vizualurad 

ekranze _ mimRebze Tavisufali sixSiruli 

zolebis da SNR-ის (Signal-to-Noise Ratio) donis 

Sesaxeb. modelis gamoyenebiT aseve SegviZ-

lia gavzomoT signalis maxasiaTeblebi, 

pikuri mniSvnelobebi, dakavebuli sixSiru-

li zoli, harmonikebi da intermodulaciu-

ri doneebi, arxis simZlavre, interferencie-

bi, speqtruli simkvrive _ PSD (Power Spectral 

Density) (2): 

ሺ݂ሻܦܵܲ ൌ
ଵ

௣
∑

∑ ௑ሺ೛ሻሾ௡ሿ௘షೕమഏ೑ሺ೙షభሻ೅
ಿಳೈ
೙సభ

ிೞ௑∑ ௐమሾ௡ሿ
ಿೢ೔೙೏೚ೢ
೙సభ

௣
௣ୀଵ ,	(2) 

sadac p aris periodograma, X[n] _ diskretu-

li signali, f _ sixSire, Fs _ diskretiza-

ciis sixSire, BW _ dakavebuli sixSiruli 

zoli, T _ periodi, Nwindow xmauris zolis 

efeqturi normalizebuli sigane, W _ har-

monikebis sixSiruli zolis sigane. 

 

praqtikuli amocana 

eqsperimentalurad Catarebulia mobilu-

ri kavSiris 890,2 mghc gadamtan sixSireze 

200 khc siganis sixSiruli zolis monakveT-

ze signalis simZlavris kumulaciuri gana-

wilebis kvleva CCDF (Complementary Cumulative 

Distribution). 

miRebuli monacemebiT agebulia grafiki 

da Sedarebulia arxTan gausis xmauriT 

(sur. 3), saidanac Cans damokidebuleba rea-

lur da Teoriul sidideebs Soris. praqti-

kaSi miRebuli SedegebiT Secdomebis alba-
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Toba ufro metia vidre gausis ganawilebis 

dros, Tumca mocemuli grafikidan saintere-

soa mniSvnelobebi 7 db-s qvemoT. 890,2 mghc-

is gadamtani sixSiris garda eqsperimenti 

CavatareT sixSiruli zolis kidura 

sixSireebisTvis. Sedegi naCvenebia grafikeb-

ze. rogorc suraTebze Cans Secdomebi yvela-

ze naklebia 935.2 mghc gadamtan sixSireze. 

miRebuli Sedegebis ganzogadebiT SegviZ-

lia vTqvaT, rom umjobesi iqneba sabazo sad-

guris sixSiris SerCeva moxdes  konkretuli 

adgilmdebareobis mixedviT, bituri Secdo-

mebis (Bit Error) gaTvaliswinebiT. 

meore amocana aris mobiluri kavSiris 

da saerTod telekomunikaciis problemuri 

sakiTxi _ sinqronizacia. cnobilia rom 

telekomunikaciis Tanamedrove cifrul sis-

temebSi udidesi wili ukavia sinqronul 

sistemebs, romelTa muSaobis xarisxi mTli-

anad ganisazRvreba mimReb da gadamcem mow-

yobilobebs Soris sinqronizaciiT (koheren-

tulobiT). dRes saWiro sinqronizacia miiR-

weva qselis sataqto sinqronizaciis siste-

mebiT, romelTa daniSnulebaa telekomuni-

kaciis cifruli qselebis kvanZebisadmi e. w. 

„sataqto sinqronizaciis“ miwodeba erTi 

sawyisi wyarodan. sataqto sixSiris miwo-

deba xdeba sataqto sinqronizaciis specia-

luri qseliT an Tanamgzavruli sanavigacio 

sistemiT (GNSS). 

sinqronizaciis darRvevis saboloo Se-

degia e. w. „dacureba“ (Split). dacureba aris 

bitis amovardna  (Cagdebas) miRebul cif-

rul mimdevrobaSi da is warmoiqmneba maSin 

roca mimRebi da gadamcemi generatorebis 

fazebs Soris gansxvaveba miaRwevs erT 

sataqto intervals, romelic cifruli 

sistemebisTvis standartulia da Seadgens 

125*10-6 wm. aseTi fazuri Zvra aRiniSneba 

yovel 21 wuTSi sixSireebs Soris gansxva-

vebisas 10-7, da 144 dRe-RameSi (≈5 Tve) sixSi-

reebis gansxvavebisas 10-11 [4, 5]. cxadia ga-

damcemi da mimRebi sixSireebis zusti awyo-

bisaTvis aucilebelia maTi zusti gazomva-

kalibreba, rac xorcieldeba igive SDR mow-

yobilobaze, sadac programul uzrunvelyo-

fad gamoyenebuli iqneba Mathlab Simulink mode-

li - Frequency Offset Calibration Ratio with RTL-SDR 

Radio (sur. 3) [3]. 

modeli iseve rogorc wina modeli da-

fuZnebulia FFT furies swrafi gardaqmnis 

algoriTmze da axorcielebs mimRebisa da 

gadamcemis sataqto sixSireebs Soris gadax-

ris gamoTvlas. modeli Sedgeba Semdegi 

blokebisagan: RTL-SDR mimRebisagan, mimRebi-

sagan, centraluri sixSiris wyarosagan, 

PPM (Parts Per Million) gardamqmnelisagan, gamyo-

fisagan, sixSiris gadaxris da koreqciis 

displeebisagan.  

Tavis mxriv, mimRebis qvesistema Sedgeba 

medianuri filtrisagan, pikuri sixSiris 

mZebnelisagan da speqtris analizatorisa-

gan. pikuri sixSiris mZebneli bloki iyenebs 

FFT algoriTms da miRebul signalSi eZebs 

sixSires maqsimaluri simZlavriT. speqtris 

analizatori iTvlis da gviCvenebs miRebu-

li signalis simZlavris speqtrul simkvri-

ves. sixSiruli gadaxra Fo (Frequency Offset) 

tolia (3), 
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a)                                                 b) 

 

    
g)                                                      d) 

 

 - gausis „TeTri xmauri“                        - CCDF-is mniSvneloba 
 

sur. 3. CCDF-is gazomvis Sedegebi a) 890,2 mghc, b) 914,8 mghc, g) 935,2 mghc, d) 959,8 mghc GSM900  

standartis 0,2 mghc siganis sixSiruli zolis mqone arxebisTvis 

 

 
 

sur. 4. sixSiris kalibraciis organizaciis sqema SDR-is gamoyenebiT 
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ܱܨ  ൌ ܣܯ݋ܫ ∗
ிௌ

ிி்௅∗ிௌ்
	,  (3) 

sadac IoMA _ maqsimaluri amplitudis mqone 

harmonikis indeqsia (Index of Max Amplitude), FS 

_ freimis zoma (Frame Size), FFTL _ furies 

swrafi gardaqmnis sigrZe (FFT Length), FST _ 

dro freimebs Soris (Frame Sample Time). 

 praqtikuli amocana  

meore amocanaSi Catarebulia pirvel amo-

canaSi gamoyenebuli gadamtani sixSireebis 

sixSiruli gadaxris gazomvebi. fsevdodina-

mikuri zRvari SFDR (Spurious-Free Dynamic Range) 

ZiriTadad meryeobs cxrilSi moyvanil farg-

lebSi. cxrilSi aseve mocemulia harmonike-

bis mTliani damaxinjeba THD (Total Harmonic 

Distortion). 
 

cxrili  

gadamtani sixSireebis gadaxrebi 

 

sixSire

(MHz) 
890.2 914.8 935.2 959.8 

SFDR (dbc) 0 – 6 0 – 2 0 – 2.5 0 – 3 

THD (dbc) 0 – 2 0 – 4 0 – 4.5 0 – 7.5 

 

mocemuli parametrebis analiziT SesaZ-

lebelia sixSiris koreqciis kognituri al-

goriTmis SemuSaveba. 

es da sxva msgavsi amocanebi sruldeba 

studentebis mier saswavlo-laboratoriu-

li samuSaoebis saxiT, gamartivebuli for-

miT, mobiluri kavSiris kursis farglebSi 

(sur. 5). 

 

 

 

 

sur. 5. speqtris analizis procesi mobiluri qselebisa da sistemebis saswavlo  

laboratoriaSi RTL-SDR blokis gamoyenebiT  

 

daskvna 

mobiluri kavSiris sistemebsa da qselebSi 

teqnologiebis xSiri cvlileba dakavSirebu-

lia axali aparaturis, teqnikuri saSuale-

bebis SeqmnasTan, romlebic realizebas uke-

Tebs axal teqnologiebs. am problemis ufro 

efeqturi gadawyveta SesaZlebelia programu-

lad gansazRvruli radiomowyobilobebis 

gamoyenebiT _ mowyobilobebis funqciebis 

SecvliT Sesabamisi programirebiT. statiaSi 

dasmuli problemebis gadawyveta _ mobiluri 

kavSiris GSM diapazonSi sixSiruli speqt-

ris gamoyenebis analizi da sixSiris kalib-

racia Catarebuli RTL-SDR programuli ra-

diomowyobilobis gamoyenebiTa da misi Matlab 

Simulink daprogramebiT. miRebuli Sedegebi 

gviCvenebs mobiluri kavSiris qselebSi gamo-

yenebuli sixSiruli diapazonis did farg-

lebSi (0 – 1,7 ghc) sixSiruli speqtris yo-

velmxrivi analizis, yvela saWiro parametris 
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gansazRvris SesaZleblobas da saWiro ga-

damtani sixSiris SerCevisaTvis Bit Error maCve-

neblis gamoyenebis saWiroebas. statiaSi Ca-

tarebuli eqsperimenti gviCvenebs, rom mobi-

luri mowyobilobebis koherentulobis misaR-

wevad saWiro sixSireebis koreqciisaTvis au-

cilebeli parametrebis gazomva SesaZlebelia 

RTL-SDR mowyobilobebiT, rac Semdgom ko-

reqciis kognituri algoriTmis Seqmnis SesaZ-

leblobas iZleva. 
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and vacant frequency bands in GSM range - to define the width of bands, harmonica and intermodulation levels, channel 
power, interferences, spectral density. The experiment was carried out to compare the results with theoretical values 
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мощностей каналов, интерференции, спектральной плотности. Выполнено сравнение экспериментально 
полученных результатов с теоретическими (для Гауссова канала) и их анализ. Проведено исследование 
стабильности частот генераторов с использованием блоков RTL-SDR с их соответствующим программированием 
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anotacia. sityvebisaTvis etimologiis 

dadgena aris rTuli lingvistikuri amocana, 

gansakuTrebiT maSin, roca saqme exeba sawyis 

leqsikas. zogierTi mecnieri Tvlis, rom 

Tavdapirveli terminebis umetesobisaTvis 

aseTi Ziebebis Catarebas saerTod ar aqvs 

azri, radganac isini ubralod umotivacio 

terminebia. statiis avtori mis mier Cata-

rebulma kvlevebma aseT Sedegebamde miiyvana: 

Tavdapirveli sityvebis umetesobisaTvis eti-

moni – amosavali, bazisuri cneba gaxlavT 

wyali. am varaudidan gamomdinare, rigi, am 

mimarTebiT sruliad “uimedod” miCneul qar-

Tuli (da ara marto qarTuli) sityvebisaT-

vis dadginda maTi warmoqmnis gzebi. Semdeg, 

statiaSi ganixileba enis (enebis) ganviTa-

rebis etapebi avtoris mier SemoTavazebuli 

wylis, cecxlis da sacxovrisebis mSeneblo-

bis etapebis WrilSi. cxadia, rom kvlevebis 

arealis gasafarToeblad aucilebeli xdeba 

am procesSi kompiuteris gamoyeneba. SemuSa-

vebulia sityvebis etimologiis avtomatize-

buli wesiT ganmsazRvreli sistemis koncef-

cia _ originaluri koncefcia vikileqsiko-

nis srulyofis mizniT. kompiuteruli prog-

rama msgavsi JReradobis sityvebisaTvis afa-

sebs maT Soris etimologiuri kavSiris Se-

saZleblobas. amasTan erTad, xazgasmulia, 

rom saboloo sityva ekuTvniT eqspertebs.  

 

sakvanZo sityvebi: enebi; eqspertuli 

sistemebi; vikileqsikoni.  

 

 

Sesavali 

ena iseTi fenomenia, romlis warmoSo-

bisa da ganviTarebis Taobaze kvlevebis Ca-

tareba, hipoTezebis wamoyeneba da dasmuli 

sakiTxebis gadawyveta mxolod enaTmecnier-

Ta anu lingvistikis dargis specialistTa 

samoRvaweo asparezi ar gaxlavT.  
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rodesac enaTmecnieri akvirdeba konkre-

tul enaSi arsebul faqtebs da aRmoaCens 

erTmaneTisagan metnaklebad dacilebul 

enebSi (erTi ojaxis SigniT Tu ojaxebs 

Soris) terminebsa Tu enis struqturebs 

Soris msgavsebebs, kavSirebs, ris safuZ-

velzec gamoTqvams ama Tu im varauds, igi 

xSirad konsultaciisaTvis isedac mimar-

Tavs xolme sxvadasxva dargis profesio-

nals, magaliTad, metalurgiasTan dakavSi-

rebuli terminologiis sakiTxebSi gasark-

vevad liTonmcodneobis dargisa da misi 

ganviTarebis istoriaSi kargad garkveul 

specialistebs, miwaTmoqmedebis sakiTxebze 

muSaobisas _ Sesabamisi profilisas da a. S. 

da Cvenc kvlevebis procesSi veyrdnobo-

diT rogorc uZveles wyaroebSi _ bibliasa 

da miTologiebSi mocemul miniSnebebs, ise 

–lingvistikis, qimiis, fizikis da sxv. dar-

gebis miRwevebs, kompiuteruli sistemebis 

proeqtirebisaTvis rekomendebul meTodebs. 

zogjer ki asec xdeba _ enTuziastebis 

rolSi gamosuli sxvadasxva dargis specia-

listebi lingvistebisagan damoukidebladac 

cdiloben, TavianTi sityva Tqvan sxvadasxva, 

maT Soris lingvistikis sferoSic, rasac, 

xdeba xolme, rom mniSvnelovani Sedegi 

moaqvs!  

saerTod, diletantebis mier TavianTi spe-

cialobisagan didad gansxvavebul dargebSi 

Sesrulebuli aseTi rolis Sesaxeb mravali 

informacia moipoveba (internetsa da sxva 

wyaroebSic)! „paralelis“ mkiTxvels am mi-

marTebiT SevaxsenebdiT 2011 wels Jurnalis 

meore nomerSi Cven mier gamoqveynebul 

statias saTauriT:  

„zogierTi mosazreba warmarTuli pan-

Teonis da damwerlobis warmoSobis saTa-

veebis Sesaxeb”. 

 masSi ganvixileT da mxari davuWireT 

(amasTan, SevecadeT, axali argumentebiT gag-

vemdidrebina) aw gardacvlili, SesaniSnavi 

qarTveli msaxiobis (da, bunebrivia, mocemul 

dargSi araspecialistis) zurab qafianiZis 

mier wamoyenebul, Cveni azriT, marTlac 

brwyinvale hipoTezas: 

batonma zurabma sabavSvo TamaS „biqilis“ 

naxazSi amoicno uZvelesi anbanisaTvis 

gankuTvnili CarCo-bade. 

axalbeda mkvlevris, ase vityodiT, bav-

Svurma xedvam, sityvaTa am wyvilis saukeTe-

so gagebiT, da, ar moveridebiT Tqmas, genia-

lurma mignebam mraval sxva, metad sainte-

reso mosazrebamdec migviyvana enaTa Soris 

rigi kavSirebis arsebobis kuTxiT!  

saqme isaa, sazogadod, diletanti misTvis 

axal sferoSi nabijebis gadasadgmelad 

mTlad carieli xelebiT ar modis, xSirad 

igi cdilobs Sedegebis misaRebad mimarTos 

misi samoRvaweo sferosTvis tradiciul 

midgomebs, meTodebs, romlebic axlad Ser-

Ceuli asparezisaTvis, rogorc wesi, „ucxo 

xilia“ da swored amis xarjze aRwevs warma-

tebas (Tuki aRwevs).  

swored, sakiTxisadmi aseTma, arastandar-

tulma midgomam ganapiroba is garkveuli 

warmateba, romelic miRweul iqna qarTuli 

(da ara marto qarTuli) enis warmoSoba-

ganviTarebis Sesaxeb Cven mier Catarebuli 

kvlevebis Sedegad: 

ZiebaTa procesSi vcdilobdiT, gamogve-

yenebina swored is meTodebi, romlebsac 

kompiuteruli sistemebis damproeqteblebi 

mimarTaven TavianT saqmianobaSi.  

aRniSnulma midgomam, vfiqrobT, garkveu-

li Sedegi namdvilad moitana _ konferen-

ciebze gakeTebulma moxsenebebma da Jurna-

lebSi gamoqveynebulma naSromebma specia-

listebis yuradReba daimsaxura [1-8], 2015 

wels ki masalebi am kvlevebis Sesaxeb mox-

senda iuneskos mier Catarebul konferencias 

da erTi wlis Semdeg gamoqveynda am orga-
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nizaciis egidiT gamocemul JurnalSi [9]. 

winamdebare statia asaxavs Cven mier Cata-

rebuli kvlevebis momdevno safexuris Se-

degebs. kerZod, masSi ganvixilavT: 

enebSi axali plastebis gaCenis hipoTe-

zebs kacobriobis mier cxovrebis wesis 

Secvlis Sedegad, rodesac is xels hkidebs 

miwaTmoqmedebas, ZiriTadad adgilze 

mkvidrdeba, aSenebs saxlebs, mere soflebs, 

dasasrul _ qalaqebsac. 

magram, radgan yvelafers aqvs winaistoria, 

maT Soris binaTmSeneblobasac (mocemul 

SemTxvevaSi binaSi vgulisxmobT primitiul 

TavSesafars), jer SevexebiT Cven mier adre 

gamoTqmul hipoTezebs enaTa samyaroSi im 

cnebebis saxeldebis Taobaze, romelTa war-

moSobac, vTvliT, ganpirobebuli iyo Cven 

mier wylisa da cecxlis epoqebad wodebul 

periodebSi mcxovrebi adamianis saqmianobiT 

da amis Semdeg ganvixilavT enis (enebis) gan-

viTarebis aspeqtebs periodisaTvis, roca 

movida soflis Senebis droc!   

  

ZiriTadi nawili 

„aq sweria, rom pirvelTagan 

sityva iyoo... 

ukve SevCerdi! sxva ram cneba 

unda vipovo!“  

 „fausti“ 

viwyebT wylis Teoriis arsis gadmocemiT: 

• friad niSandoblivia, rom es Teoria 

eTanxmeba bibliur da teritoriulad da 

droSi didad dacilebuli xalxebis miTolo-

giur warmodgenebs _ Tavdapirveli leqsikur 

marags adamiani qmnida wylis cnebasTan raime 

semantikur kavSirSi myof arsTa, qmedebebis, 

maTi atributebis da a.S. saxeldebisaTvis; 

• amasTan, igi ar ewinaaRmdegeba enis (ene-

bis) warmoSobis Sesaxeb aqamde arsebul mec-

nierul Teoriebs, vTvliT, rom yoveli maT-

gani udavod Seicavs racionalur marcvals, 

axali Teoria, ubralod, maT aerTianebs; 

• gamovTqviT varaudi, rom am mosazrebis 

Taobaze miniSneba arsebobs ioane-zosimes 

„qebaiSi“; 

• vTvliT, rom wylis Teoria, faqtob-

rivad, aRmoCenili hqonda saxelovan mecniers 

niko mars. Cven mxolod gavagrZeleT misi gza; 

• kvlevebisas veyrdnobodiT sxvadasxva 

mecnieruli dargisaTvis (fizika, qimia,..) cno-

bil faqtebs, midgomebs [2, 4-6] (TviT empatiis 

meTodis CaTvliT, romelic tradiciuli 

„instrumenti“ gaxlavT gamomgoneblis, mwer-

lis, msaxiobisa Tu gamomZieblisaTvis); 

• aRniSnuli Teoriis arsis Sesaxeb 1994 

wels informacia gavavrceleT internetiT _ 

e.w. msoflio sainformacio dafaze, rubrikiT 

„mecniereba. enebi“, inglisur enaze gamovaq-

veyneT mokle teqsti1.  

 

___________________ 

1 mogvyavs es werili 
Sciences and “Praise and Glory of Georgian Language” of Ioanne-Zosime “Praise and Glory of Georgian Language” – the 

compact work of monk Ioanne-Zosime, writer of the X century, explains the anthology of centuries-old Georgian literature.  
This singular merit is implied by interest caused by monk’s assertion – in Georgian language is put a key of many mysteries wich 

will appear to “all languages” in proper time.  
The author, having compared the auguries of “Praise” with those of Bible and taken into account the facts from mythology of 

different peoples and particular branches of science, has come to conclusion that the main clue put in aforementioned work is 
gentle hinting at WATER – basic notion. Namely this notion is a primary point for etymology of many words.  

We shall make only one among many quotations from the Bible, proving the same:  
“But they deliberately forget that long ago by God’s word the heavens existed and the  
earth was formed out of water and by water...”  

2 Peter 3:5  
Gela Gvinepadze 
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wylis Teoriis Taobaze Cveni mosazrebe-

bis ufro detalurad gasacnobad mkiTxvels 

SeuZlia mimarTos statiis bolos miTiTe-

bul wayroebs. mogvaqvs amonaridi erT-erTi 

maTganidan: 

„sagamomgoneblo Teoriebis Semswavlel-

TaTvis rekomendebulia aseTi amocanis dasma:  

sad da rogor damalavdiT oTaxSi qvas 

ise, rom misi migneba, rac SeiZleba metad, 

gaZneldes“? 

pasuxia: ...  

da kidev erTi, Cveni azriT, friad sain-

tereso da mravlismetyveli faqti: 

aziaSi arsebobs mdinare, romlis xuT-

marcvlian saxelwodebaSi TiToeuli marcva-

li axlomaxlo mcxovrebi (an ukve gamqrali) 

tomebis enaze aRniSnavs wyals (an mdinares)! 

Cvensken gadmovinacvloT _ saqarTveloSi 

arsebul mdinareebs Soris xevi komponentis 

gamokveTilad Semcveli mravali hidronimi 

mogvepoveba!  

vsvamT Semdeg kiTxvas: mdinareTa SeerTe-

bis Sedegad miRebul nakadsac xom ar daerq-

meoda „ded-mamis“ gaerTianebuli saxeli, ase-

ve -Tavdasacavad da miwaTmoqmedebisaTvis 

metad gamosadegi SeerTebis adgilis topo-

nimsac?!  

SeiZleba, magaliTad, am kuTxiT SevxedoT 

mat+kvari  mtkvari mdinaris saxelwodebas 

da ara marto mas?  

*** 

qvemoT mogvyavs mosazrebebi cecxlis 

epoqis Sesaxeb, romelmac kacobriobis 

istoriis momdevno etapze udidesi roli 

Seasrula rogorc civilizaciis, aseve enis 

(enebis) ganviTarebis saqmeSi: 

• ucecxlod adamiani ver srulyofda 

misTvis saWiro iaraRebs... cecxlis gaCenis 

xerxebis aTvisebasTan erTad, man xeli moh-

kida ara marto miwaTmoqmedebas, aramed me-

Tuneobas, metalurgias, mkurnalobas; jer 

CoCiala uremi aago, Semdgom sakacobrio 

mniSvnelobis udidesi gamogonebis mwver-

valze _ borbalze _ Seayena igi (mogvianebiT 

ki, sabrZolo etlic gamoigona); 

• cecxlis danTeba-SenarCuneba uZvelesi 

adamianebisaTvis martivi saqme ver iqneboda. 

logikuria, am da mis Tanamdev procesebs (na-

nadirevis Sewva, zeimi) nel-nela sakraluri, 

cecxlis TayvaniscemaSi gadazrdili forma 

mieRo! Semdgom ki, roca adamiani, ZiriTadad, 

adgilze damkvidrda da sxva saWiroebebic 

gauCnda, mas unda Serwymoda mzisa da sxva, 

„specializebuli“ RvTaebebis kultic: ker-

pebs SesTxovdnen wvimas, karg aminds, war-

matebebs yovelgvar saqmianobaSi... 

• cecxlis gaCenisa da sxva mxrivac tomSi 

gamorCeuli niWiT dajildoebuli adamianebi 

Tems moevlinnen miRmier samyarosTan Suamav-

lebis rolSic _ Seiqmna qurumebis, Samanebis, 

qadagTa instituti, romelmac, niko maris 

mier wamoyenebuli, e. w. mogvebis Teoriis mi-

xedviT, uzarmazari roli Seasrula kacob-

riobisaTvis enaTa gamdidreba-ganviTarebis 

procesSic. 

• umartivesi wesiT unda momxdariyo cec-

xlis gaCenis saSualebebis da Sesabamisi 

qmedebebis saxeldeba. zogierTi tomis war-

momadgenlebi dResac ki uZvelesi xerxebiT 

aCenen cecxls: joxis joxze xaxuniT, kaJis 

kaJze dakvesebiT, gamomSrali xis naWris 

fosoSi xelisgulebs Soris moqceuli magari 

xis wkiris aqeT-iqiT swrafi trialiT da 

Sexebis adgilas advilad aalebadi nafx-

venebis miyriT.  

• empatiisa da sxva meTodebze dayrdno-

biT, gamovTqviT varaudi, rom cecxlis feno-

menTan, ama Tu im mimarTebiT, etimologiur 

naTesaobaSi unda imyofebodes Semdegi 

cnebebi:  
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• CaxCaxi, caxcaxi; parpali (Sdr. ferfli, 

пурпурный, пе(р)пел). aseve, - b(*)r+w(*)y-inva, 

b(*)r+W(*)y-viali, b(*)r+d(*)R-viali;  

• cecxlis danTebisTvis saWiro qmedebani 

da masala: b(*)r+d(*)R-vna, b(*)r+w(*)k-ena, 

f(*)r+C(*)x-vna, bartyi-brtyuna-burtyli [saba] 

_ bumbuli; пыль [mtveri] – пыл (пылать) [ali]; 

• aseTi masalis mosamzadeblad saWiro 

„instrumenti“ _ f(*)r+C(*)x-ili; 

• miRebuli Sedegis aRmweri sityvebi: 

burjRuli _ did-didi naberwyali [saba]; na-

per+w(*)k-ali; Sdr.: borjRali, bajaRlo, 

barCxala (mzeze ityvian), vercxli...  

• cecxlis gaCenis sxva, specifikuri 

xerxebis aRmniSvneli kompozitebi: tal-kvesi, 

kves-abedi, savaraudod, _ gaormagebuli kaJ 

fuZiani termini kaSkaSic;  

• dasasrul, gamovTqvamT hipoTezebs 

zemoT aRniSnuli RvTaebebis saxeldebis sa-

fuZvlebis Sesaxebac. am mimarTebiT „eWvmi-

tanilebad“ vTvliT iseT terminebs, rogo-

ricaa, magaliTad: Rer+maT, kar+ma, her+met 

da dRes ironiuli Seferilobis mqone an 

sulac salanZRavad miCneuli sityvebi: 

far+Cak; bor+(m)ot, бормотать; tartar(oz),.. 

(uZvelesi RvTaebebis saxeldebis am da sxva 

motivebis Sesaxeb ufro dawvrilebiT qve-

moT visaubrebT). 

da gadavdivarT kacobriobis istoriaSi 

momdevno, umniSvnelovanes etapze: ganvixi-

lavT sacxovrebeli garemos formirebis _ 

qoxis, saxlis, soflis, qalaqis mSeneblobis 

anu TiTqmis Cveni Tanamedrove adamianis 

saqmianobis rols enis Semdgomi ganviTarebis 

procesSi. 

maS, ase: 

adamiani mkvidrdeba adgilze, 

anu dadga soflis Senebis dro! 

amTaviTve aRvniSnavT, rom qvemoT moyva-

nili masala damuSavebis stadiaSia da Cven 

mier gamoTqmuli mosazrebebi pretenzias ar 

acxadebs bolo instanciis WeSmaritebaze. 

vTvliT mxolod, rom es SeiZleba ase 

iyos, anda, kontaminaciis SesaZleblobis 

gaTvaliswinebiT, ase-c iyos! 

winamdebare statiaSi, metnaklebad dama-

jerebel varaudebze dayrdnobiT, vcdi-

lobT aRvadginoT enis (enebis) ganviTarebis 

suraTi civilizaciis im etapisaTvis, ro-

desac adamianebi mkvidrdebian adgilze, aSe-

neben jer saxls, mere _ sofels, dasasrul, 

ageben qalaqs. 

amTaviTve aRvniSnavT, rom qvemoT aRweri-

li, Cveni azriT, arsebobis uflebis mqone va-

raudebis gansamtkiceblad saWirod migvaCnia 

damatebiTi masalebis, faqtebis moZieba da am 

procesSi meti warmatebebis misaRwevad friad 

perspeqtiul nabijad gvesaxeba damxmared 

specializebuli kompiuteruli programebis 

SemuSaveba [7]. 

 iseve, rogorc wina or SemTxvevaSi _ 

(Cven mier wylis da cecxlis epoqebad wo-

debuli enebis warmoSoba-ganviTarebis eta-

pebis Taobaze msjelobisas) _ enis am axal 

safexurze asvlis periodisTvisac mivmar-

TavT empatiis meTods: 

amovdivarT mosazrebidan, rom erTnair 

bunebriv da aseve erTnairi ganviTarebis 

donis pirobebSi mcxovrebi adamianebis yofa-

cxovrebis wesebi axlo unda yofiliyo erT-

maneTTan. Sesabamisad, imdroindeli adamianis 

cxovrebis wesis Seswavlisa da analizis 

safuZvelze, vcdilobT, gavakeToT daskvnebi 

da wamovayenoT hipoTezebi. amasTan, vTvliT, 

rom kvleva-Ziebebis procesSi mniSvnelovani 

daxmarebis gaweva SeuZlia dRemde arsebuli, 

zogierTi CamorCenili tomis wevrebis yofisa 

da saqmianobis wesebze dakvirvebasac. 

cxadia, sacxovrebeli adgilebis SerCeva-

mowyobas adamianma jer kidev maSin mihyo 
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xeli, rodesac ganviTarebis metad primitiul 

doneze imyofeboda. stiqiuri movlenebisa, 

mtacebelTa Tu sxva tomelTagan Tavis dac-

vis mizniT, igi TavSesafrad irCevda gamoq-

vabulebs da xeebzec axerxebda mokalaTebas 

(afrikaSi gvxvdeba tomebi, romlebic dResac 

mimarTaven bolo xerxs!).  

magram im epoqaSic ki, roca pirvelyo-

fili adamianisaTvis umTavresi sazrunavi 

mxolod wylisa da sakvebis moZiebaa, is, am 

procesSi Tavisi jogisa (Tu tomis) adgil-

samyoflisagan sakmaod daSorebuli, iZule-

buli xdeba mosasveneblad, mzisa da wvimi-

sagan Tavis dasacavad aagos marTalia, metad 

primitiuli da droebiTi saxis, magram mainc 

ukve xelovnuri TavSesafari, anu is, rasac 

SesaZlebelia vuwodoT Tanamedrove saxlis 

prototipi! 

da rogori iqneboda aseTi sacxovrisi?!   

empatiiT miRebul varauds amyarebs TviT 

dRevandel samyaroSic ki zogierTi tomis 

(gadataniTi Tu pirdapiri mniSvnelobiT) ve-

luri cxovrebis wesze dakvirveba... 

magram jer aRvniSnoT is udavo faqti, rom 

adamiani xes uZvelesi droidan iyenebda 

mravali daniSnulebis mqone instrumentad. 

marTlac, qvasTan erTad igi mis xelSi gvev-

lineba Sromisa da nadirobis dros gamosa-

deg erT-erT pirvel, metad saWiro iaraRad. 

amasTan, xe (joxi, sari, keti, Woki, kombali,...) 

iyo ara marto mtrisa Tu nadirisagan Tav-

dacvis (gnebavT, maTze Tavdasxmis) iaraRi, 

aramed, rogorc zemoT visaubreT, cecxlis 

gaCenis saSualebac; masve SeTavsebuli hqonda 

sasignalo almis, droSis funqciebic; xes 

iyenebdnen dabrkolebebis (magaliTad, Reles) 

gadasalaxav Wokad da Taviseburi mobiluri 

xidis rolSic... momdevno xanebSi es instru-

menti tomis beladobis Tu sulieri winamZRo-

lobis simbolo-atributad _ kverTxis winare 

saxedac _ ki iqca! 

magram amjerad xisgan damzadebul instru-

mentebsa da Sesabamis terminebTan mimarTebiT 

Cvens gansakuTrebul interess iwvevs misi, 

rogorc droebiTi sacxovreblis asaSeneb-

lad saWiro umTavresi elementis roli da, 

aqedan gamomdinare _ Cveni mizani xdeba am 

instrumentisa da saxlis saxelwodebebs So-

ris SesaZlo etimologiuri kavSirebis gamok-

vleva da Sesabamisi hipoTezebis wamoyeneba: 

Tavdapirvelad aRvniSnoT aseTi faqti: 

zogierT tomSi dResac ki sakvebis ZiebiT 

moqanculi adamianebi miwaSi arWoben Subs 

(bolowamaxul sars) da mis wverze amagreben 

SefoTlil totebs. Sedegad iReben konusis 

formis mqone, mzisa da wvimisagan damcav 

droebiT TavSesafars; moisveneben, garkveuli 

drois gasvlis Semdeg axdenen TavianTi di-

namikuri sacxovreblis „demontaJs“ da gzas 

agrZeleben! 

cxadia, rom aseTi nagebobis umTavresi 

elementia Subi (keti, sari, tari, kombali,..) 

da savsebiT logikurad gvesaxeba varaudi, 

rom swored es, rogorc Cans, uZvelesi war-

moSobis termini (terminebi) qceuliyo fuZed 

sacxovreblis aRmniSvneli sityvebisaTvis da 

met-naklebi modifikaciebiT SemorCeniliyo 

dRes babilonis godoliviT daSlil-da-

fantuli xalxebis enebSi. 

maSasadame, azri unda hqondes aseT 

midgomas: 

Zveli adamianis mier agebuli sacxov-

risebis aRmniSvneli terminebisaTvis eti-

mologiuri fuZeebi (rogorc qarTul, ise _ 

sxva enebze) veZeboT swored zemoT aRniSnul 

sityvebSi. 

amasTan, vTvliT, rom kidev ufro Soreul 

epoqebSi pirvelyofil adamianTa sacxovrisis 
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aRmniSvneli terminebis saxeldebisaTvis unda 

arsebuliyo sxva motivebic da, Sesabamisad, 

gansxvavebuli etimologiuri safuZvlebic: 

• gamoqvabulSi, xeebsa Tu xevSi TavSefa-

rebulTaTvis _ erTi; 

• cecxlis dasacavad agebuli umartivesi 

nagebobebisaTvis, romelTac Semdgom saxlis 

funqciac daekisraT, _ meore! 

sanam ZiriTad saTqmelze gadavidodeT, 

mokled visaubroT bolo ori versiis Se-

saxeb: 

uZveles, momTabare adamianebs Soris gana-

wilebulia funqciebi _ qalebisa da bavSve-

bisaTvis tomi irCevs ufro dacul da wyal-

Tan axlos myof adgilebs: qvabebs (gamoqva-

bulebs, gvirabebs), xevebs,... Sesabamisad, 

mdedris _ qalis (qavli[?], Sdr. m-xev-als) 

saxeli, logikuria, asocirdebodes aseT sac-

xovrebel adgilTan, am ukanasknelis saxel-

wodeba ki, Cven mier SemuSavebuli wylis 

Teoriis mixedviT, etimologiur kavSirSia 

wylis cnebasTan.  

(aqve SevniSnavT, rom lingvistebis dakvir-

vebiT, wylis cnebasTan etimologiur kavSir-

Sia qalis aRmniSvneli terminebi indoevro-

pul da, Cveni varaudiT, _ ara marto am 

enebze). 

Cans, srulebiT araa SemTxveviTi, rom 

dedamiwaze movlinebul pirvel qalbatons, 

bibliis mixedviT, erqva eva - חַוָּה (havah)! 

k*v arqaul fuZesTan etimologiurad da-

kavSirebuli sacxovrisis aRmniSvneli mrava-

li termini arsebobs, miT ufro bgeriTi 

gadasvlebis gaTvaliswinebiT!  

vfiqrobT, swored fuZed aRebul am komp-

leqsze dayrdnobiT unda Seqmniliyo ter-

minebi: 

qvabi (SemdgomSi gamoqvabuli, SesaZloa, _ 

m-Rv-imec), gvari, gubernia, kab(ali), qob, kob... 

da TviT kavka(v)siac! 

SeniSvna: adamTan dakavSirebiTac gvaqvs 

msgavsi mosazreba... edemSi mcxovrebi?! mkvle-

vari avTandil giorgobiani, vrcel faqto-

logiur masalaze dayrdnoba-gaanalizebis 

Sedegad, varaudobs, rom bibliuri edemi 

sulac raWaSi mdebareobda da igi gaigivda aq 

realurad arsebul punqt edenTan!  

ufro dawvrilebiT ganvixiloT sacxovreb-

lis saxeldebis meore, „cecxlovani“ versia:  

Cveni yuradReba miiqcia im faqtma, rom 

bevr enaSi SeimCneva aseTi movlena _ xdeba 

saxlisa da cecxlis (keriis) cnebebis gaigi-

veba, ris Taobaze saubari gvqonda adre ga-

moqveynebul statiebSi. amjerad, adre mota-

nilT vumatebT kidev ramdenime magaliTs 

(amasTan, darwmunebuli varT, Tu am saqmes 

lingvistebs mivandobT, rom maTi ricxvis 

gazrda problemas ar unda warmoadgendes): 

kera _ keria; 

komli _ kvamli, (TuSeTSi komlis nacvlad 

dResac termin kvamls iyeneben); 

очаг (ojaxi) _ очаг (kera); 

чадо (Zv.-rus. чадо, чадь _ дети, люди, народ) _ 

чадить (slavur enebSi чад _ гар); 

дом _ дым;  

племя _ пламя; 

la famille (fr. ojaxi) _ la fumée (fr. kvamli); 

hearth (ingl. ojaxi) _ hearth (ingl. buxari); 

camīnāta (laT. oTaxi gaTbobiT) _ camīnus 

(laT. Rumeli); 

комната (rus. oTaxi) – камин (rus. Rumeli).  

savsebiT logikurad mogvaCnia am cnebebs 

Soris etimologiuri kavSiris arseboba. 

saintereso isaa, rom Tanamedrove epoqaSic ki 

(TviT korpusSi) mcxovrebi patara, rodesac 

pirvelad iRebs xelSi fanqars da saxls xa-

tavs, rogorc wesi, mis saxuravze ganaTavsebs 

sakvamur mils! 

garkveul periodSi kera, keria adamiane-
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bisaTvis Tayvaniscemis obieqtadac iqca. arse-

bobs varaudi, rom, magaliTad, termini futi, 

romelic kvamlis aRmniSvnelicaa, SemdgomSi 

safuZvlad daedo jer RvTaebis saxels, 

Semdgom rig toponimebs da eTnonimsac ki [10].  

davubrundeT am statiis mTavar saTqmels 

_ adamianis mier xelovnuri sacxovrisis 

agebisa da Sesabamisi cnebis saxeldebis pir-

vel versias (aqve SevniSnavT, rom Cven mier 

wamoyenebuli samive versia urTierTgamom-

ricxavi araa _ isini erTmaneTs avsebs).  

 amrigad, ganvixilavT epoqas, rodesac 

adamiani adgilze mkvidrdeba, adrindel 

periodSi miRebul codnaze dayrdnobiT da 

droTa ganmavlobaSi misi TandaTanobiTi 

srulyofis Sedegad, iwyebs jer calkeuli 

stacionaruli nagebobebis, Semdgom ki _ 

dasaxlebuli punqtebis mSeneblobas. odnav 

mogvianebiT (an paraleluradac) adamiani 

xels hkidebs sakulto daniSnulebis mqone 

umartivesi obieqtebis, dasasrul, _ mTeli 

kompleqsebis agebasac!  

zemoT Tqmulidan gamomdinare, adgilze 

dafuZnebuli adamiani qoxis, saxlis asaSe-

neblad jer isev tradiciul xerxebs iyenebs. 

gadis dro da stacionaruli, xelovnurad 

Seqmnili sacxovrisis mTavari elementi _ 

Subi, keti, sari, tari, kombali,.. (tomis 

winamZRolis xelSi sabrZolo Tu mravali 

sxva daniSnulebis instrumenti _ sadReisod 

Cvenamde skiptris, kverTxis saxiT moRweuli 

regalia) ukve dedaboZad iqceva _ masze 

Cndeba yofiTi Tu sakraluri daniSnulebis 

mqone simboloebi! 

_ momdevno periodSi saxlis cneba far-

Tovdeba da is ara marto nagebobaTa erTob-

liobasa anu dasaxlebul punqtebze vrcel-

deba, aramed adamianTa koleqtivis aRmniSv-

nelic xdeba! (lingvistebisTvis kargad aris 

cnobili, rom droTa ganmavlobaSi iSviaToba 

ar aris cnebaTa arealis gafarToeba-da-

viwroeba).  

qvemoT mogvyavs am mimarTebiT Cven mier 

wamoyenebuli ramdenime samuSao hipoTeza. 

aqve aRvniSnavT, rom nawili sityvebisa, rom-

lebic qarTulSi Semosulad iTvleba, sava-

raudod, im Soreul epoqaSi unda iyos war-

moqmnili, rodesac enebi agre rigad diferen-

cirebuli ar iyo... aseve, ar gamovricxavT 

qarTulSi maTi dabrunebis SesaZleblobasac. 

Sesabamisad, am terminebs Cveni enis kuTvni-

lebadac miviCnevT da qarTuladve vwerT: 

• Subi _ soba, sub (TavSeyris adgili), 

sofeli, sveti, свет, свая, совет, свой,... 

• pal (палка, falosi) _ fal (Ca-f(a)l-

oba), palata, ... 

• tar _ enaTmecnierebi xedaven am sityvis 

kavSirs rusul де́рево-s, inglisur tree (xe)-

sTan da amosavlad miaCniaT Zv.-ind. dāru (xe, 

masala). xes aRniSnavs, agreTve, xeTuri 

termini taru. savaraudod, rom am sityvebTan 

unda iyos naTesaur kavSirSi qarTuli ter-

minebi: tari da taro. gamoricxuli ar aris, 

tar terminidan modiodes sityvebi (an tar 

komponentad Sediodes maTSi): деревня, daraba, 

darbazi, derefani,.. 

• *k(*)l (kill, klva  kvla, кол) _ cella, kelia, 

xalxi, koleqtivi...  

da kidev ramdenime „nedli“ mosazreba sax-

lis cnebis saxeldebis sakiTxTan mimarTebiT: 

соха – saxli, sakani(?!); сено (Zna) _Sin(?); 

kombali(?). 

Semdeg, tomis raodenobriv zrdasa da 

saerTod, cxovrebis wesis garTulebasTan 

dakavSirebiT, Cans, misi wevrebisaTvis ufro 

da ufro mkacrad ganisazRvreboda Tanacxov-

rebis normebi. kerZod, xdeba qalebis da 

mamakacebis sacxovreblebis gancalkeveba, iqm-
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neba rogorc mxolod qalebisa da bavSvebi-

saTvis e. w. sadiaco (sv. le-zur-al), aseve, 

mxolod mamakacebisaTvis gankuTvnili nakve-

Turebi. da es xdeba TiTqmis yvela tomSi. 

zogan, magaliTad, havaelebisaTvis, sacxov-

reblis amgvarad mowyobas adgilobrivTa re-

ligiac mkacrad moiTxovda. dRemde ZalaSia 

nagebobis organizebis es wesi aziis qveynebSi 

adre friad gavrcelebuli da aqamde SemorCe-

nili, iurtis tipis sacxovrisebisaTvis.  

SeniSvna: SezRudvebTan mimarTebiT moviyva-

noT erTi aseTi saintereso faqtic _ zogi-

erT afrikul tomSi pirTa SeuRlebaze nebar-

Tvis gacema-akrZalvis ganmsazRvreli, e. w. 

dgmebis ricxvi CvenSi dawesebulze ramden-

jerme metia!  

da, rac, gansaxilveli Temidan gamomdi-

nare, gansakuTrebul yuradRebas iqcevs: 

• garkveul dReebSi, sakulto dResas-

waulebze Tavs iyrian ara marto erTmaneTTan 

metnaklebad naTesaur kavSirSi myofi ada-

mianebi, aramed TviT mtrulad ganwyobili 

tomebis wevrebic ki (anu SuRlze cxaddeba 

moratoriumi); 

• satomo RvTaebebis irgvliv isini aRav-

lenen locvebs, imarTeba ritualuri cekva-

simRerebi...  

swored zemoaRniSnul garemoebas usvams 

xazs enaTa warmoSoba-ganviTarebis ori 

Teoriidan erT-erTSi _ e. w. mogvebis Teo-

riaSi _ maTi avtori niko mari!  

mTlian Tu gayofil ojaxebs sakuTari, 

„mini-kerpebic“ hyavT dabrZanebuli sacxov-

risis win an sulac Sin, magaliTad, kerias-

Tan (aRmoCenilia Sesabamisi artefaqtebi 

„daxarisxebuli“ Tu ormagi niSnis mqone 

figurebis saxiT).  

bunebrivia, rom zemoaRniSnuli Sekrebebi-

sas ritualebis aRsrulebasTan erTad xde-

boda enis rogorc leqsikuri maragis Sevseba, 

aseve _ misi struqturuli ganviTareba, raSic 

logikuria, rom wamyvan rols iTamaSebdnen 

tomSi gamorCeuli adamianebi. marTlac, gadis 

wlebi... adamiani TandaTanobiT kargavs sxva 

sulierTaTvis (mcenareebisTvisac ki) damaxa-

siaTebel, samyaroSi orientirebis specifikur 

unarebs, samagierod mas eniWeba Tavisufleba 

_ eZleva arCevanis gakeTebis saSualeba. amave 

dros tomis sulier liderebs (Samanebs, 

qadagebs, mogvebs,...) es niWi aramcTu SemorCaT, 

gauRrmavdaT kidec _ maT specialuri, e. w. 

gamwmendi ritualebis Sesrulebis Sedegad 

ufleba eZlevaT, miRmieri samyarodan miiRon 

koleqtivisaTvis sasargeblo informacia. 

transSi gadasvlaSi am adamianebs exmarebian 

tomis rigiTi wevrebic _ sakulto nagebobe-

bis garSemo sruldeba ritmuli rokva-

simRerebi...  

rogorc ukve aRvniSneT, niko maris mtki-

cebiT, aRniSnuli procesebis Sedegad enaTa 

ganviTarebas didi stimuli eZleva: 

marTlac, logikuria, rom toponimebis, 

hidronimebis Tu erTmaneTis saxeldebis 

msgavsad, adamianebs kerpebisTvisac daerqmiaT 

sakuTari saxelebi da dRevandel enebSi 

fragmentuli saxiT mainc SemogvrCenoda 

adrindeli Tayvaniscemis obieqtebis, maTdami 

miZRvnili rigi qmedebebis, ritualebis 

saxelwodebani!  

swored zemoT aRniSnuli garemoebiT unda 

iyos ganpirobebuli is, cota ar iyos, mou-

lodneli da, erTi SexedviT, ucnauri faqti, 

rom qarTvelur enebSi (megrulSi, svanursa 

da sakuTriv qarTulSi) uamravi iseTi termi-

ni gvxvdeba, romlebic erTdroulad aRniS-

navs uTavbolo siaruls da uTavbolo 

laparaks.  

aRniSnul garemoebas aseT axsnas vuZebniT:  

erT epoqas momdevno cvlis („droni 

mefoben...“), adre friad sapativcemulo ker-
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pebis msxvrevas Tan sdevs ara mxolod Tay-

vaniscemis am obieqtebisadmi aRvlenili loc-

vebisa da ritualuri cekva-simRerebis dis-

kreditacia-akrZalva, aramed maTi xsenebac ki! 

miuxedavad imisa, rom axali wesebis damrR-

vevTaTvis umkacresi sasjelebi wesdeboda, 

uZvelesi RvTaebebis Tayvaniscemis naSTebma 

saqarTveloSi Cvens dromde moaRwia, gansa-

kuTrebiT _ mTianeTSi. paradoqsia, magram am 

kvalis SemorCenis sxva wyaroebad iqca ker-

pebisa da maTTvis pativis misagebad Sesru-

lebuli ritualuri cekva-simRerebisadmi 

ukve ironiuli an sulac mtruli damoki-

debuleba. naTqvams adasturebs dRes ukve 

sul sxva Sinaarsis simRerebSi fragmentuli 

saxiT SemorCenili calkeuli „uazro“ Tu 

metyvelebaSi arsebuli salanZRavi sityvebi 

da amgvarive datvirTvis frazebi (ZiriTadad 

misamReris saxiT gadarCenilni).  

zemoTqmulidan gamomdinare, logikurad 

CavTvaleT, uZveles warmarTul RvTaebaTa 

etimologiis dasadgenad savaraudod gamo-

sadeg sityvaTa siaSi Segvetana rigi aseTi 

terminebisa da „eWvmitanilTa“ gaanalizebiT 

gvecada dasaxuli miznis miRweva. 

SevniSnavT, rom am mxriv qarTveluri enebi 

Zalian mdidar masalas iZleva, rac im faqtze 

unda miuTiTebdes, rom Soreul warsulSi 

TiTqmis yovel calkeul Tems unda hyoloda 

CvenSi sakuTari mfarveli. zogierTi maTgani 

ki Tayvaniscemis obieqtad unda qceuliyo im 

epoqaSi, rodesac dRes erTmaneTisgan (mra-

vali TvalsazrisiT) Sors myofi erebi da 

Sesabamisad, enaTa samyaro gacilebiT nakle-

bad iyo diferencirebuli. zogi aseTi termi-

nis etimologiis Taobaze ix. statia [3]. masSi 

ganvixilavdiT swored amgvar, erTdroulad 

uTavbolo siarulisa da laparakis aRmniSv-

nel terminebs:  

bodials, laqlaqs, tlikins...  

amjerad maT ricxvs vamatebT kidev ram-

denime savaraudos:   

• CerCetoba (CerCetobs, waCerCetda); kin-

tauri  cantare(?) [am terminis Taobaze ufro 

dawvrilebiT sxva dros visaubrebT];  

• mxolod erTi „funqciis“ saxiT Semor-

Cenilni: kuntruSi, xuntruci, cundruki, fun-

druki, Salaxo (Sdr. salaxana). 

vfiqrobT, moiZieba mravali sxva terminic. 

da rac gansakuTrebiT saintereso da yu-

radsaRebia _ am terminebis saxeldeba, ro-

gorc Cans, xdeboda im Soreul warsulSi, 

rodesac adamianebi ufro uSualo damoki-

debulebaSi iyvnen erTmaneTsa Tu gare sam-

yarosTan da „sagnebs Tavis saxelebs arqmev-

dnen“. swored aseTma viTarebam miiyvana 

adamiani orbunebovani RvTaebebisa da mzisa 

da mTvaris kultis Tayvaniscemamde (jer 

calke-calke da Semdgom ki maT gaerTiane-

bamde), dasasrul, _ in da ianis, anu Tavise-

buri orobiTi sistemis („0“ da „1“-is) filo-

sofiamde.  

SeniSvna: aqve upriania, gavixsenoT germa-

neli maTematikosis leopold kronekeris 

cnobili fraza: “RmerTma Seqmna mTeli ricx-

vebi, yoveli danarCeni _ adamianis xelma“. 

hoda, am mTel ricxvebSi pirvel or sapatio 

adgilze warmogvidgeba swored 0 da 1 

cifrebi, romelTa kombinaciebiTac SeiZleba 

gamoisaxos nebismieri termini, fraza da 

kompiuterSic dafiqsirdes, iqneba es (tri-

vialuri gagebiT) sityva, Tu rusTavelis, 

leonardo da vinCis, miqelanjelos, beTho-

venis qmnilebani, gnebavT, _ Cven mier Seqm-

nili eqselis faili! 

aRvniSnavT, rom zemoxsenebul kultebs 

friad utilitaruli daniSnulebac hqondaT, 

kerZod, maTi msaxurni gansazRvravdnen _ ra, 

rodis, sad da rogor unda momxdariyo, 

kerZod: 
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miwaTmoqmedi adamianisaTvis sasicocxlo 

mniSvnelobas iZenda misi saqmianobisaTvis 

friad saWiro kritikul vadebsa da, Cveni 

varaudiT, TviT _ STamomavlobis Casaxva-da-

badebisaTvis dawesebuli instruqciebis aRs-

rulebis droSi garkveva!  

magaliTad, amindis „saministros“ ganageb-

da memarge. logikuria, rom Tavidan is 

emsaxureboda mxolod mzis RvTaebas. saqarT-

velos mTianeTSi dRemdea SemorCenili Tana-

medrove observatoriebis uZvelesi winaprebi, 

adgilobriv mosaxleobaSi mzis budeebad 

cnobili wriuli yoreebi centrSi verti-

kalurad mdgari qvis svetiT e.w. menhiriT 

(sabas mixedviT, qvakaciT, imave WortiT) da 

mzis SuqiT drois yvelaze saWiro momentebis 

damafiqsirebeli budeebiT. 

aqve SevniSnavT, rom kidev ufro Soreul 

warsulSi momTabare xalxi drois gasagebad, 

Cans, iyenebda zemoT CamoTvlil iaraRebs: 

Subs, sars, sols, kombals,... 

ai, ras gvimbobs mkvlevari giorgi gigauri: 

„...mze rigrigobiT budobs mzis budeebSi... 

xelovnurad nageb qvis svetebis wyobaSi... 

avidoda memarge goraze, daxedavda mzisa da 

mTvaris Crdilebs, daakvirdeboda varskvla-

vebs; aseve, pirvelad amosuli mzis diskos 

moxvedrisa da TandaTanobiT morig budeze 

gadanacvlebis adgils da ase arkvevda, ro-

dis dgeboda axali weli, Tve, sezoni, wvi-

miani iqneboda Tu cxeli da a.S. anu es nage-

boba erTgvari xalxuri observatoria iyo. 

xevSi... ‘mzis budeze’ kompasi davde, qvebis 

ganlageba zustad uCvenebda aRmosavleT-

dasavleT-CrdiloeT-samxreT mxareebs“.  

Cvens qveyanaSi mzis kultis gavrceleba-

gavlenis Taobaze naTlad metyvelebs isto-

riuli cnobebi. mogvyavs amonaridi erT-erTi 

mecnieruli naSromidan [10]: 

„kolxeTSi argonavtebis Semosvlis epo-

qaSi, roca gabatonebuli iyo mzis Tayvanis-

cema, kolxTa qveynis umTavres sakulto 

centrs warmoadgenda umaRlesi qalRvTaebis 

futis (fasianes) taZari, sadac mTavari 

qurumi iyo TviT mzis Svilis _ mefe aietis 

(hait?! - g. R.) grZneuli qaliSvili medea, visi 

daxmarebiTac berZnebma moitaces meliTo-

neobis codnis wigni efuti anu ‘oqros 

sawmisi’“. 

da gadaxveva (TemasTan kavSirSi myofi): 

gavrcelebis mixedviT qarTul gvarebSi 

mesame adgilzea gelaSvili, xolo im gvarebs 

Soris, romelTa fuZe gaxlavT pirsaxeli (aq 

gela) _ pirveli!  

 vfiqrobT, amis mizezi ar unda yofiliyo 

mxolod gela (megr., gera) saxelis pirvelw-

yaro totemis [mgeli  mgela (mgelika)  ge-

la] popularoba Soreul warsulSi, totemi-

sa, romlis Tayvaniscemis kvali dRemde Se-

morCa saqarTvelosa da kidev ufro metad 

Crdilokavkasiur tomebSi (rac Cveni naTesa-

obis erT-erTi safuZvliani argumentic gax-

lavT). 

Semdeg faqtebze dayrdnobiT, gamovTqvamT 

varauds, rom gela (an masTan axlos mdgomi 

terminebi) Zalian Soreul epoqebSi unda yo-

filiyo mzis uZvelesi kultis saxelwodebac. 

marTlac: 

• gela Cveni mezobeli da monaTesave 

inguSebisaTvis mzis RvTaebaa, Zveli berZne-

bisaTvis ki mzis RmerTi aris heliosi; 

• sityva gela qarTulSi aRniSnavs Zala-

yinsac (rkinis kets). TviT keti ki etimo-

logiur kavSirSi myofad warmogvesaxeba aseve 

mzis aRmniSvnel qaT terminTan, romlidanac 

gamomdinared lingvistebi miiCneven termin 

qaTinaurs. SesaZloa, es qaT termini kavSirSi 

iyos Semdeg sityvebTanac: xeli, xuTi, xati; 
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• Hell-is winaprad Tu ara, masTan etimo-

logiur kavSirSi myofad moviazrebT qarTul 

ga-xel-ebas (savaraudod, aRniSnavda transSi 

gadasvlas). aseve, gavixsenoT terminebi: ярость, 

reti, ratrati. 

dasasruls, gamovTqvamT Semdeg varaudebs 

sal (sar) fuZis mqone zogierTi sityvis eti-

mologiis Taobaze mzis, Sesabamisi RvTaebe-

bisa da maT sapativcemulod aRsrulebul 

ritualebTan mimarTebiTac:  

suli, Seele, soul; 

Солнце – Сурья; 

о-шал-еть, шило, шельмовать, suleli, 

salosi; 

яркий, Jahr – юродивый;  

Zeli, Zala, сила; 

slva, с-сылать. 

vagrZelebT mnaTobebis kultad qcevis 

Temas _ mzis kults unda mohyoloda mTvaris 

RvTaebis Tayvaniscemac...  

mogvyavs amonaridi imave wyarodan [10]: 

„Zv.w. aR-is pirveli saukunis bolos stra-

boni iberiaSi mTvaris kultis upirvele-

sobaze gvaZlevs cnobas. (iv. javaxiSvili, 

,,qarTveli eris istoria~, t. I, 1960 w., gv. 50-

52). Zvel samyaroSi mzisa da mTvaris Tayva-

nismcemlebs Soris pirvelobis gamo xSirad 

iyo Sexla-Semoxla da am mxriv arc Cveni 

qveyana iqneboda gamonaklisi“. 

mecnierebi Tvlian, rom TeTri giorgi iyo 

am kultis mimdevarTa Tayvaniscemis obieqti! 

Cans, zogan xdeboda kultebis „damegob-

rebac“ (mzisa da mTvaris kultTan dakavSi-

rebiT ix. qveTavi „nebras disko“ naSromSi 

[12]). magaliTad, vvaraudobT, rom amis kvali 

SemorCenili unda iyos RvTisSvil iaxsaris 

(ax+sar(?)) saxelwodebaSi. mivaqcioT yurad-

Reba sityvebsac:  

aR+sareba, sari, saari, axali (mTvare), ax! 

Sorisdebuls.  

ormagbunebovani RvTaebebTan mimarTebiT 

gansakuTrebul interess iwvevs CvenSi sakma-

od gavrcelebuli gvaris _ qavTaraZis 

(qavTaraSvilis, arsebobs gvari qavaTaraZec) 

etimologia. gvarebis etimologiis dadgenaze 

momuSave mecnierebi qavTar fuZes xedaven sxva 

qarTul gvarebSic: qanTaria, qandaria,...  

sagulisxmo aq isaa, rom gvari qavTaraZe, 

rogorc miCneulia fuZed qavTar sakuTari 

saxelis mqone, saqarTveloSi raodenobiT win 

uswrebs iseT gvarebs, romlebic momdina-

reobs CvenSi TviT yvelaze gavrcelebuli 

saxelebisagan:  

daviTi, zurabi, levani, aleqsandre, irak-

li (gamonaklisia mxolod giorgi fuZisagan 

miRebuli gvarebi).  

Cveni azriT, aRniSnuli moulodnelobis 

mizezi aqac gaxda zemoT, gelaSvilis gvaris 

Taobaze msjelobisas aRniSnuli faqtori _ 

uZveles epoqaSi sakuTar saxelad (da, 

savaraudod, rig toponimebad) totemis saxel-

wodebis gadaqcevam CvenSi sxva, aseve fuZed 

saxelis mqone gvarebidan gacilebiT metad 

rom ganavrco swored gvari gelaSvili.  

vvaraudobT, rom qavTar unda yofiliyo 

totemis saxeli im Soreul epoqaSi, rodesac 

Cven da indoevropelebi enebis erT ojaxs 

vekuTnodiT, epoqas, rodesac adamianebi Tay-

vans scemdnen orbunebovan RvTaebebs. veyrd-

nobiT Semdeg mosazrebebs: 

_ jer erTi, arsebobs naTqvamis damadas-

turebeli artefaqtebi. magaliTad, erTi 

maTgani _ primitiuli maneriT Sesrulebuli 

brinjaos figura (rac swored mis arqaulo-

baze metyvelebs) inaxeba quTaisis mxareTm-

codneobis muzeumSi; 

_ vTvliT, rom am mimarTebiT yuradRebas 

imsaxurebs aseTi, cota ar iyos, ucnauri 

lingvisturi faqti: sparsul enaze qavTar 
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sityvasTan kavSirdeba rogorc mtredi, ise _ 

afTari. 

bolo garemoebas Cven amgvar axsnas 

vuZebniT: 

mtredi _ Zveli adamianebis warmodgenebsa 

Tu xilvebSi unda yofiliyo RvTaebis, Tay-

vaniscemis obieqtis sulieri hipostazi (ris 

Taobazec ufro dawvrilebiT qvemoT visaub-

rebT), xolo afTari _ amave RvTaebis miwieri 

„realizacia“.  

ar gamovricxavT, rom sityva qav(a)Tar da 

induistur miTologiur-religiuri warmodge-

nebidan cnobili termini avatara _ RmerTis 

(RvTaebis) mier dedamiwaze CamobrZaneba da 

romelime cocxal arsebaSi gansxeuleba, 

raTa igi adamianebs daexmaros maTTvis kri-

tikul momentebSi _ erTi wyarodan iRebdnen 

saTaves. 

Zveli adamianebis warmodgenebSi mtredi 

sasixarulo ambebis macnea. marTlac: 

• swored mtredi atyobinebs noes, rom 

misi sanukvari ocneba axda! 

• mtreds aRniSnavs bibliuri ionas saxe-

lic, romelsac euwya da Semdgom man kacob-

riobas auwya yvelaze didi saidumlo (aqa-

duri tradiciis mixedviT, swored ionas gaan-

dobs Tevzi adamianebisaTvis farul mraval 

saidumlos)! 

• dasasrul, mtredis saxiT ecxadeboda 

adamianebs suliwmida!  

cnobili faqtia, rom Teonimebi xSirad 

gvevlinebodnen toponimebis warmoSobis 

wyarod. SemorCenilia aseTi istoriuli cno-

ba _ XIII saukunis pirvel naxevarSi qarTlSi 

cxovrobdnen qavTareli gvaris matarebeli 

glexebi. amrigad, savsebiT logikurad 

vTvliT mosazrebas, rom dRevandeli an is-

toriuli saqarTvelos teritoriaze arsebu-

liyo qavTar saxelwodebis mqone dasaxle-

buli punqti. varauds amyarebs is faqtic, 

rom, Cven mier kompozitad miCneuli qav+Tar 

terminis meore komponenti Tori (migvaCnia, 

rom kavSirSia Teonim tarosTan) Zvelad 

istoriuli saqarTvelos mTel mxaresac ki 

aRniSnavda!  

mecnierTa varaudebze dayrdnobiT, qav+Tar 

fuZis mqone gvarebis nawilis Taobaze zemoT 

visaubreT, magram, sakvlevia _ xom ar „Sei-

mala“ es kompoziti Semdegi punqtebisa da 

gvarebis dasaxelebaSi, rogorebicaa: 

RviTori (hidronimicaa), s-xvitori, qviti-

ri, kavT(r)isxevi(?), xvedureTi da masSi Se-

mavali Trexvi, xviT(r)i, sacxvitao?! 

aseve, Semdeg gvarebSi: 

xviTaria, xvitaria, x(v)itariSvili, x(v)iTa-

riSvili, xvit(r)ia, xa(v)TriZe, xavT(r)asi... ?! 

da am mimarTebiT xazgasmiT gamovyoT 

eTnonimi Targamosi (Tar+gam+osi[?])! 

savaraudod, sacxovrisis win (da/an Sinac) 

sakuTari kerpis garSemo yoveldRiurad 

sruldeboda raime wes-Cveuleba, xolo sad-

Resaswaulo dReebSi tomis mier gamorCeul 

adgilas Tavs iyrida misi yvela wevri, anu 

xdeboda Se - x*v + d*r - a da Sesabamisi 

ritualebis aRsruleba.  

SevniSnavT, rom qav+Tar terminTan mimar-

TebiT gvaqvs sxva, saintereso mosazrebebi, 

kvlevebi grZeldeba da „nedli“ varaudebis 

gamoqveynebisagan Tavs vikavebT.  

da kidev zogierTi mosazreba enis warmo-

Soba-ganviTarebis Taobaze: 

vfiqrobT, am procesSi didi roli Seas-

rula pirvelyofili adamianis mier aTas-

wleulebis manZilze sagnebis, movlenebis Tu 

mis mier ganxorcielebuli qmedebebis saxel-

debisaTvis SemoRebuli calkeuli terminebis 

erT cnebad gaerTianebam. Tavdapirvelad es 

moxdeboda umartivesi gziT _ sityvis war-

moTqmisas misi gaormagebiT da, Sesabamisad, 

misTvis meti eqspresiulobis miniWebiT axali 
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cneba-fenomenis SeqmniT. am mxriv, marTlac 

rom mdidaria qarTuli ena: 

xamxami, cimcimi, laplapi, TavTavi, tivtivi, 

tustusi, qaTqaTi, fusfusi, narnari, ZagZagi, 

Ri(n)Rini (Sdr. Rnavili), wu(n)wuni (Sdr. wu-

nobs), laslasi, WikWiki, WaxWaxi, likliki, 

xarxari, tartari da mravali sxv. 

dRes bevri aseTi terminisaTvis amosavali 

fuZis mniSvneloba dakargulia (an TiTqmis 

dakargulia), magaliTad, lap sityva qarT-

lur dialeqtSi aRniSnavs did cecxls. 

garda amisa, aseTi ormagfuZiani terminebi im 

mxrivac aris gansakuTrebiT saintereso, rom 

isini (ufro swored ki, maTi sawyisi fuZeebi) 

Zalian Zveli warmoSobis unda iyos da, 

aqedan gamomdinare, didi Sansia, sxva enebSic 

moeZebnoT „axloblebi“. 

es procesi amgvaradac waagavs samSeneblo 

saqmes _ agurs edeba misive ali-kvali aguri!  

enis srulyofa-gamdidrebis saqmeSi Semd-

gom nabijad unda qceuliyo iseT cnebaTa 

saxeldeba, romlebSic adamiani aerTianebs 

or, ukve gansxvavebuli datvirTvis mqone da 

mis mier kargad aTvisebul sityvas. am mxriv, 

sainteresod gvesaxeba iseTi terminebis 

gaanalizeba, rogoricaa, magaliTad:  

borbali, kombali, xorbali (Sdr. Herba-s), 

berketi, bexreki, (h)ar+mat+..., ar+maT-ioni, 

qeremeti (yazax., CuvaS. da sxv.), kves-abedi, 

tal-kvesi, heri oga, karma da mravali sxv. 

Zalian logikuria, vivaraudoT, rom amave 

midgomas unda eCina Tavi rigi _ e. w. orbu-

nebovani RvTaebebis _ saxeldebisas (iqnebod-

nen isini mzisa da mTvaris Tu qalisa da 

mamakacisadmi kultisadmi miZRvnili, ase 

vTqvaT, kombinirebuli kerpebi), magaliTad, 

Rer+maT-isaTvis. metic, SesaZloa, amgvari 

wesiT momxdariyo TviT calkeuli RvTaebebis 

(mzis, mTvaris da sxv.) saxeldeba: kerpebis 

Tavdapirveli saxelebi Serwymoda maTdami 

mimarTvis aRmniSvnel sityvebs. qarTul enas 

arcTu cota aseTi sityva SemorCenia. Cveni 

varaudiT, am gziT Seiqmna terminebi: araqaTi 

( ariqa), da, rac gansakuTrebiT sainteresoa, 

_ alahi, rac unda momxdariyo im uZveles 

epoqaSi, roca enebi naklebad iyo diferen-

cirebuli (alahis etimologiuri warmoSobis 

Cveneuli versiis Taobaze ix. wyaro [3]). 

Tu zemoT gamoTqmul mosazrebebs Seva-

jamebT da amasTan, cota Soridanac Sevxe-

davT, Zneli ar iqneba, SevamCnioT, rom isini 

rezonansSi modian in da ian-is Cinur filo-

sofiasTan (ris Taobazec zemoT mokled 

aRvniSneT)! darwmunebuli varT, am mimar-

TulebiT, Cvengan gansxvavebiT, ukve profi-

luri specialistebis mier kvlevebis gangr-

Zobas marTlac saintereso Sedegebis motana 

ZaluZs. 

qarTul enobriv samyaros davubrundeT da 

vikiTxoT, xom ar dadga dro, moxdes iseTi 

terminebis etimologiis gadaazreba (ase 

vTqvaT, lingvistikuri „kerpebis“ msxvreva), 

rogoricaa, magaliTad: 

Georgia, giorgi, kviria, jg+rag (sv. wm. 

giorgi), Targam-osi, mtkvari da sxv.?... 

aRniSnul TemebTan mimarTebiT Cvens mosaz-

rebebs mkiTxvels sxva dros warmovudgenT, 

xolo dainteresebul pirebs, pirvel rigSi 

specialistebs, vTavazobT, ifiqron am sa-

kiTxebze. kargi iqneba, Tu Cveni mosazrebebi 

erTmaneTs daemTxveva. 

Semdeg, ukanaskneli wlebis ganmavlobaSi 

mTels msoflioSi SeimCneva cxoveli inte-

resi enebis samyarosadmi, razec metyvelebs 

Tundac mxolod erTi aseTi faqti _ da-

matebiT imisa, rom vikipediaSi msoflioSi 

arsebuli metnaklebad mniSvnelovani TiTqmis 

yvela enisadmi aris miZRvnili statia, bolo 

xanebSi gaCnda misi ganStoeba _ vikileq-

sikonis saxeliT cnobili saitebis mTeli 
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wyeba msoflios ganviTarebuli qveynebis 

enebze. TiToeuli maTgani aris multifunq-

ciuri, mravalenovani leqsikoni da Tezau-

rusi. vikileqsikonma swrafad moipova popu-

laroba, magaliTad, misi rusuli varianti, 

dReisaTvis Seicavs TiTqmis milionamde sta-

tias sityvebis, sityvaTwarmomqneli erTeu-

lebis da sityvaTSeTanxmebebis Sesaxeb msof-

lios 450-ze met enaze, xolo TviT ingli-

surisaTvis statiebis raodenoba 5 mln 

erTeuls, enebis ricxvi ki _ 3 400-s aWarbebs 

(samwuxarod, saqarTvelos jerjerobiT am 

mimarTulebiT qmediTi nabijebi ar ga-

daudgams). 

magram udavo RirsebebTan erTad am sis-

temas gaaCnia mniSvnelovani naklic. kerZod, 

masSi ar gamoiyeneba is SesaZleblobebi, rom-

lis realizebac ZaluZT kompiuterul eqs-

pertul sistemebs _ mxedvelobaSi gvaqvs 

eqspertuli Sefasebebis avtomatizeba da 

programuli procedurebis doneze dayvanili 

xelovnuri inteleqtis meTodebis meSveobiT 

adamiani-manqana dialogSi gadawyvetilebebis 

miReba. 

swored, aRniSnuli midgomisaTvis Sesaty-

visi koncefciis SemuSaveba Seadgens wamod-

genili naSromis erT-erT mizans.  

Sesabamisi daniSnulebis kompiuteruli 

sistemisaTvis Cven mier SemoTavazebulia, 

daveyrdnoT arsze orientirebul midgomas: 

arsi warmogvidgeba mniSvnelovan, “dasaba-

midan arsebul” raime obieqtad, movlenad Tu 

qmedebad (igi SesaZlebelia iyos mdinare, 

miwa, qva, ca, mnaTobi... mcenare, cxoveli, 

adamiani, sxeulis nawili, moZraoba... wvima, 

elva, ritualuri wes-Cveuleba...). arsebi mode-

lirdeba klasebis meSveobiT, maTi realizeba 

ki xdeba klasis egzemplarebiT, romelSic 

dakonkretdeba klasSi aRwerili arsis Tvi-

sebebi da gamoiZaxeba Sesabamisi meTodebi, 

romlebic Seafaseben, magaliTad, or konk-

retul sityvas Soris etimologiuri kav-

Siris arsebobaze hipoTezis marTebulobis 

xarisxs. dasaSvebia, es sityvebi sxvadasxva 

enazec iyos mocemuli. klasTan agregatuli 

mimarTebiT dakavSirdeba qveklasebi, xolo 

asociaciuri mimarTebiT – gansxvavebuli 

saxis cnebebic.  

Kkompiuteruli sistemis codnis bazaSi 

Setanili iqneba ara marto ramdenime aTeul 

enaze arsebuli “saintereso” sityvebis mara-

gi, aramed is codnac, romlis bazaSi gada-

gzavnaze Tanxmobas ganacxadebs eqspertTa 

jgufi, gaanalizebs ra sistemis mier mowo-

debul variantebs.  

 

*** 

mivdivarT statiis dasasrulisaken da 

gvsurs, kidev erT sakiTxze gavamaxviloT 

mkiTxvelis yuradReba: 

ar gamovricxavT, rom sityvebi срок, сорок, 

aseve am terminebTan Sinaarsobrivad dakavSi-

rebuli qarTuli ormoci (religiuri Tval-

sazrisiT), franguli quarante (ormoci) da 

italiuri quarantina (karantini) erTi da imave 

movlenis dafiqsirebis Sedegad iyos war-

moSobili _ adamianis suli misi gardacva-

lebidan swored 40 dRe-Ramis Semdeg emSvi-

dobeba saaqaos, rasac adre mogvebi aRiqvamd-

nen da dRes friad seriozuli mkvlevrebic 

eTanxmebian am warmodgenebs. 

mogvyavs amonaridi akad. iveri fran-

giSvilis mier TbilisSi wakiTxuli moxse-

nebidan [11]: 

‘’rodesac adamians vasaflavebT, Cven vmar-

xavT skafandrs, zedapirs da ara _ suls. su-

li umTavresia adamianSi, hologramis fanto-

mis saxiT. is 40 dRis ganmavlobaSi dasaf-

lavebul adamianTan imyofeba, xolo Semdeg 

Cveni samganzomilebiani samyarodan gadadis 
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oTx- da xuTganzomilebian erTgvarovan 

samyaroSi, sadac RmerTi imyofeba...“ 

Zalian iSviaTad, magram leTes gardasuli 

suli Seexmianeba xolme adamianebs, ZiriTa-

dad axloblebs, zogjer _ ersac da maT 

garkveul rCeva-darigebebs Tu davalebebsac 

aZlevs... 

gasaTvaliswinebelia es rCevebi, miT ufro 

_ davalebebi... 

dasasrul, nawyveti koreeli qristiani 

mRvdlis qadagebidan: 

„miTxra ra es, xeli momkida da maRal 

mTaze amiyvana, iqidan damanaxa dedamiwa _ 

burTisodena, romelic swrafad axlovde-

boda. axlos rom movida, me davinaxe mravali 

damSrali wyaro. roca Sen loculobdi im 

ucnauri locviT, me iesom miTxra, rom 

WeSmariteba meTqva SenTvis. Sen icnob am 

wyaroebs: es ieso qristea da suliwmida, 

nuTu ar ginda waxvide da aCveno adamianebs 

es wyaroebi. ieso Zalian male mova. sanam igi 

mova, Sen unda mixvide adamianebTan da 

SesTavazo wyali, raTa maT dalion da 

ganibanon am wyliT“. 

  

daskvna 

enebis warmoSoba-ganviTarebis sakiTxTan 

mimarTebiT mniSvnelovani rolis Sesruleba 

ZaluZs aTaswleulebis manZilze xalxebis, 

civilizaciebis, maTi kulturebis gzajva-

redinze myofi qarTveli eris enas da mis 

ganStoebebs, miT ufro, Tu ZiebaTa procesSi 

daveyrdnobiT Tanamedrove mecnieruli dar-

gebis mier SemoTavazebul kvlevis meTodebs. 

naSromi aris argumentebis moZiebis mcdeloba 

am mimarTulebiT, ramac garkveuli Sedegebi 

ukve moitana. kvlevebis procesis meti efeq-

tianobiT warmarTvis mizniT, vikileqsiko-

nisaTvis SemuSavebulia statiebis krebuli-

dan misi dialogis reJimSi momuSave kompiu-

terul sistemad gadaqcevis koncefcia.  
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АННОТАЦИЯ. Установление этимологии слов является сложной лингвистической задачей, особенно когда 
речь идет об оригинальной (начальной) лексике. Некоторые ученые считают, что для большинства 
первоначальных терминов поиск этимологии вообще не имеет смысла, так как эти слова не имеют мотивации 
для происхождения. Проведенные автором статьи исследования дали следующие результаты: для большей 
части первоначальных слов этимоном является такое исходное, базовое понятие, как ВОДА. Исходя из этого 
предположения, были определены пути образования ряда «безнадежных» до сих пор в данном плане 
грузинских (и не только грузинских) слов. Дальше в статье рассматриваются этапы развития языка (языков) по 
предложенным автором периодам, условно названным им этапами огня и жилищного строительства. 
Очевидно, чтобы расширить поле для исследований, необходимо в данном процессе использовать компьютер. 
Разработана концепция системы для автоматизированного определения этимологии слов – оригинальная 
концепция по совершенствованию викисловаря. Компьютерная программа оценивает возможности 
этимологической связи между словами подобного звучания, в то же время в статье подчеркивается, что 
заключительное слово остается за экспертами. 
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anotacia. ganxilulia horizontisadmi 

sxvadasxva kuTxiT daxril mTis sam brtyel 

kldovan kalTaze mdebare gruntis ferdos 

statikuri mdgradobis amocana. ferdos geo-

metruli parametrebis, gruntis ZiriTadi 

maxasiaTeblebis, foruli wnevis koeficien-

tis, damWeri da mZvreli (seismuri datvirT-

vis gaTvaliswinebiT) Zalebis saSualebiT 

gansazRvrulia nebismieri ganivkeTis mqone 

ferdos mdgradobaze Zvris maragis KZv  
koe-

ficienti. amocana statikurad gansazRvruli, 

rom iyos ferdo ori vertikaluri sibrtyiT 

pirobiTad dayofilia sam mcurav blokad. 

blokebis bunebrivi zedapiris gamartivebis 

mizniTF gamoyenebulia wrfivi aproqsimacia. 

ferdoze moqmed Zalebs Soris gvaqvs xuTi 

ucnobi Zala: P , P2, N1 , N , N2  da meeqvse 

maragis KZv  koficienti. statikis pirobebi-

dan gamomdinare, maT gamosaTvlelad Sed-

genilia eqvsi gantoleba (or-ori TiToeuli 

blokisTvis), sadac N1 , N  da N2  Zvris 

sibrtyis mimarT efeqturi normaluri Za-

lebia. gantolebaTa sistemis amoxsniT miRe-

bulia saZiebeli sididis ( KZv -s) gamosaTvle-

li gamosaxuleba. ferdos geometriuli pa-

rametrebis, gruntis maxasiaTeblebis, foru-

li wnevis koeficientis da seismurobis 

koeficientis ricxviTi monacemebiT SesaZle-

belia vipovoT KZv -s ricxviTi mniSvneloba.  

 

sakvanZo sityvebi: grunti; dacurebis 

zedapiri; maragis koeficienti; mdgradoba; 

simtkice; ferdo; SeWiduloba.  
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Sesavali 

xSirad damewyril, didi damrecianobis 

mqone ferdoebze xdeba mravali masStaburi 

proeqtis ganxorcieleba, rogorebicaa: sar-

kinigzo da saavtomobilo magistralebis 

mSenebloba; hidroteqnikuri mSenebloba da 

sxva. misasvleli gzebis mSeneblobisas fer-

doze moqmedi rTuli bunebrivi faqtorebis 

da datvirTvebis (miwisZvrebi da afeTqebebi) 

zemoqmedebiT irRveva qanebSi damyarebuli 

bunebrivi reJimi, icvleba daZabulobis ve-

li da warmoiSveba deformaciebi. maSasa-

dame, bevr adgilas warmoiqmneba ferdos 

Camonaqcevi masis SesaZlo saSiSi dacurebis 

zedapirebi. amitom mTis kalTebze satrans-

porto gzebis, dambebis, miwis gafarToebiTi 

samuSaoebis da sxva mravali miwis nagebo-

bis daproeqtebisas farTod gamoiyeneba da 

metwilad aucilebelia winaswar Sevasru-

loT nebismieri moxazulobis ferdoebis, 

mTis kalTebisa da ferdoebze nayaris sta-

tikur mdgradobaze gaangariSeba [1,2,3,4]. 

saWiroa agreTve ganisazRvros dacurebis 

zedapiris formebi da mxolod yovelive 

amis Semdeg unda ganxorcieldes miwis nage-

bobis daproeqteba [4,5]. 

daproeqtebis wina stadiisaTvis Zalian 

mwiri monacemebi moipoveba, radgan aRniSnu-

li problemebis gadasawyvetad TiTqmis ar 

tardeba savele dakvirvebiTi da Teoriuli 

samecniero kvlevebi. swored aRniSnuli 

problemis gadawyveta, mecnierul-Teoriuli 

bazis Seqmna, agreTve realur geologiur 

pirobebSi ferdoebis statikuri mdgradoba-

ze gaangariSebis sakmaod zusti da marti-

vad gamoyenebadi sainJinro meTodebis damu-

Saveba aris kvlevis obieqti.  

  

ZiriTadi nawili 

ganvixiloT erTgvarovani gruntis fene-

bisagan Semdgari nebismieri moxazulobis 

zedapiris mqone ferdos (nayaris) statikuri 

mdgradobis amocana. amasTan ferdos grunti 

xasiaTdeba efeqturi Siga xaxunis   kuT-

xiT (gradusi),  kuTri woniT (kn/m3), efeqtu-

ri SeWiduloba K  (kpa) da foruli wnevis ru 

koeficientiT. ferdo eyrdnoba horizonti-

sadmi sxvadasxva kuTxiT daxril sam kldo-

van brtyel mTis kalTas an magari qanebi-

sagan Semdgar gruntis masivs (saSiSi dacu-

rebis zedapirebs). SevarCioT Oxz koordi-

natTa sistema ise, rogorc naCvenebia naxaz-

ze (ix. sur. 1). ferdo zevidan SemosazRvru-

lia nebismieri moxazulobis z=z(x) wiriT, 

romlis analizuri saxiT Cawera sakmaod 

rTulia, amitom saWiroa gamoviyenoT fer-

dos ganivkeTis gamartivebis biSofis meTo-

di, romelic ferdos mdgradobaze gaanga-

riSebisas damproeqtebels problemas mniSv-

nelovnad gauadvilebs. amasTan miRebuli 

Sedegebi realur suraTs kargi miaxloebiT 

asaxavs. gansaxilveli ferdo statikurad 

ganusazRvrelia, radgan ferdos masivze 

moqmedi ucnobi Zalebis ricxvi maragis koe-

ficientis CaTvliT aRemateba statikis wo-

nasworobis gantolebaTa ricxvs. imisaTvis, 

rom amocana statikurad gansazRvruli iyos 

da SevZloT ferdos maragis koeficientis 

gansazRvra, saWiroa ferdo ori vertika-

luri sibrtyiT pirobiTad davyoT sam mcu-

rav blokad da miviRebT sam nakveTurs. Sem-

deg movaxdinoT miRebuli nakveTuris ganiv-

kveTis zedapiris aproqsimacia horizonta-

luri da daxrili wrfeebiT. miRebuli sami 

blokidan pirvel marcxenas da mesame marj-

venas samkuTxedis ganivkveTis forma aqvs. 
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amasTan TiToeuli nakveTuri qvevidan Semo-

sazRvrulia bunebrivad arsebuli kldovani 

sibrtyeebiT (saSiSi dacurebis zedapire-

biT), romlTa sigrZeebi nakveTuris farg-

lebSi Sesabamisad aris 1 ,  , 2 .Ees sibrt-

yeebi horizontisadmi Sesabamisad daxrilia 

1,  da 2 kuTxeebiT. blokebze modebuli 

gare Zalebi: blokis gruntis moculobis 

wona, droebiTi datvirTva, zedapirze mode-

buli ganawilebuli datvirTvis CaTvliT 

SevcvaloT Sesabamisad qveda, Sua da zeda 

blokebze modebul G1


, G

 da G2


 tolqmedi 

ZalebiT (sur. 1). nakveTuris simZimis Zalis 

gansazRvris mizniT (geometriuli paramet-

rebis dasadgenad) saWiroa davweroT TiToe-

uli blokis SemomsazRvreli wrfeTa ganto-

leba da maT saSualebiT gamovTvaloT nak-

veTuris ganivkveTis farTobi. 
  

 

 
 

sur. 1. kldovan kalTaze dayrdnobili ferdos 

mdgradobaze saangariSo sqema 

 

vixilavT brtyel amocanas, e.i. nakveTu-

ris sisqe b  1 m, maSin G1


, G

 da G2


 simZimis 

Zalebi ganisazRvreba formulebiT:  

G S   1 1
1

1
2

 kn; G S   
1

1
2

 kn;  

G S   2 2
1

1
2

 kn, 

sadac  aris gruntis kuTri wona (kn/m3); S1 , 

S da S 2 blokebis ganivkveTis farTobi (m2). 

farTobis gamosaTvlelad davweroT maTi 

ganivkveTis SemomsazRvreli wrfis ganto-

lebebi, gvaqvs: 

qveda marcxena bloki 1 SemosazRvrulia 

wrfeebiT (ix. nax. 1): 

x cos 1 1 ; z xtg  ; z xtg 1 ,  

maSin 

G S     2
1 1 1

1 1

2 2
  tg cos sin     

 
2

1
1

2
2

, kn. (1)  

Sua bloki SemosazRvrulia wrfeebiT: 

 x cos 1 1 ; x cos cos   1 1  ; z xtg  ; 

 z H sin sin sin      1 2 2   ; 

z xtg (cos tg sin )       1 1 1 , 

maSin 

G S ( tg tg )( H ctg cos )         2 2 2 2
1 1

1 1

2 2
  

  H ctg ( cos cos ) tg        
2 2 2

1 1   

  (cos tg sin )( Hctg cos )        1 1 1 1 12   

  H (cos tg sin )     1 1 12   

  cos cos Hctg     1 1  .  (2)  

zeda marjvena bloki 2 SemosazRvrulia 

wrfeebiT: 

 x cos cos   1 1  ; z H ;  

 z xtg sin    2 1 1  

 sin ( cos cos )tg      1 1 2   ,  

maSin 

 G S sin     2
1 1 1 2

1 1
2

2 2
 .  (3)  

warmodgeniT ferdos masivis sam nakve-

Turad gancalkevebis SemTxvevaSi aRiZvreba 

blokebs Soris urTierTqmedebis Siga Zale-
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bi. magaliTad, qveda da Sua blokebis gayo-

fis zedapiris i-ur wertilze moqmedi Siga 

Zalebi akmayofilebs pirobas: i iP P ,  1

 
 

i i| P | | P | 1

 
, xolo nakrebi veqtorebis module-

bia: i iP P P   1 1 1 1

 
 
da i iP P P   2 2 2 1

 
-

Ti. davuSvaT, rom es veqtorebi horizonti-

sadmi daxrilia  kuTxiT, sadac 

arctg( tg K )   Zv  aris nayaris masalis Siga 

xaxunis kuTxe. dacurebis wriul-cilind-

ruli zedapirisagan gansxvavebiT unda ga-

viTvaliswinoT blokebze Zvraze seismuri 

datvirTvis gavlena. literaturaSi arsebobs 

seismurad aqtiur zonebad dayofis rukebi, 

sadac mocemulia TiToeuli zonis seismu-

robis Сs koeficienti. miwisZvris SemTxvevaSi 

TiToeul blokis simZimis centrSi imoqme-

debs Sesabamisi seismuri Zalis sC G1


, sC G


 da 

sC G2


 horizontaluri mdgenelebi [6,7,8]. kvle-

vebiT dadgenilia, rom seismurobis koefi-

cientis sidide icvleba 0.03-dan 0.27-mde farg-

lebSi. axla G1


, G

 da G2


 tolqmedi Zalebi 

maT modebis wertilebSi davSaloT Sesa-

bamisad normalur N1 , N , N2  da mxebi 

T G sin 1 1 1


, T G sin 


, T G sin 2 2 2


 Zalebad 

[9]. garda amisa, bmebisagan ganTavisuflebis 

principis Tanaxmad blokebze modebuli iqne-

ba dacurebis zedapiris jamuri reaqciebi: 

i uR R N r G cos   1 1 1 1 1

 
, uR R N r G cos   

 

da i uR R N r G cos   2 2 2 2 2

 
 agreTve am zeda-

pirebze modebuli iqneba Zvraze winaaRmde-

gobis anu damWeri Zalebi:   

F T ( K N tg ) K   1d 1 1 1 1 1 Zv


 , F T ( K Ntg ) K   d Zv




da F T ( K N tg ) K   2d 2 2 2 2 2 Zv


  [9,10]. amrigad,  

sam blokze modebuli Siga da gare Zalebi-

dan gvaqvs eqvsi ucnobi sidide: P1 , P2 , N1 , 

N


, N2  da KZv . statikis pirobebidan gamom-

dinare, maT gamosaTvlelad SeiZleba Sevad-

ginoT eqvsi gantoleba (or-ori TiToeuli 

blokisTvis), sadac N1 , N Nda N2  Zvris 

sibrtyis mimarT efeqturi normaluri Zale-

bia. maSasadame, vixilavT SemTxvevas, roca 

arsebobs foruli wnevebi. ferdoebis mdgra-

dobaze gaangariSebisas, roca vixilavT 

damyarebul filtracias da swrafi damuSa-

vebis meTods, sasurvelia depresiis prog-

nozirebuli zedapiris saSualebiT winas-

war ganisazRvros foruli wneva. magram ga-

martivebuli meTodiT gaangariSebisas am pi-

robis Sesruleba SeuZlebelia. amitom fer-

dos mdgradobis gaangariSebebSi foruli 

wnevis efeqtis gasaTvaliswineblad gamoi-

yeneba gruntis mdgomareobis parametri, 

romelsac foruli wnevis koeficienti ewo-

deba da aRiniSneba ur  simboloTi [6]. foru-

li wnevis koeficients gamosaxaven sruli 

foruli wnevis fardobiT depresiis ze-

dapiris zemoT mdebare gruntiT gamowveul 

srul wnevasTan anu wylis zemoqmedebiT ga-

mowveul da zemoT mimarTul sruli Zalis 

fardobiT depresiis zedapiris zemoT mde-

bare gruntis woniT gamowveul da sapi-

rispirod mimarTul srul ZalasTan. arqi-

medes kanonis Tanaxmad amomgdebi Zala to-

lia Camonaqcevi prizmis mier gandevnili 

wylis moculobis wonis. qveviT mimarTuli 

Zala ki Camonaqcevi prizmis wonis tolia. 

maSasadame, foruli wnevis koeficienti 

SeiZleba ganvsazRvroT Semdegi formuliT: 

  u
Vr
V




1

g

,  (4) 
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sadac V1  aris wyalqveS moqceuli Camonaq-

cevi prizmis moculoba;  – wylis kuTri 

wona; V – Camonaqcevi prizmis moculoba; 

 g gruntis kuTri wona. radgan wylis kuT-

ri wona miaxlobiT gruntis xvedriTi wonis 

naxevris tolia, amitom foruli wnevis 

koeficienti miaxloebiT gamoiTvleba Sem-

degi formuliT: 

  u
Sr
S

 1

2
,  (5) 

sadac 1S  aris wyalqveS moqceuli prizmis 

farTobi; S – Camonaqcevi prizmis saerTo 

farTobi. 

me-2 suraTze naCvenebia foruli wnevis 

koeficientis gansazRvris magaliTebi, roca 

Camonaqcevi prizmis dacurebis zedapiri 

brtyeli an wriulcilindrulia. Tu cnobi-

lia dacurebis zedapiris forma, maSin fo-

ruli wnevis koeficienti SeiZleba ganv-

sazRvroT (1) an (2) formulebis saSualebiT. 

Tu dacurebis zedapiri ucnobia, maSin fo-

ruli wnevis koeficientis gansazRvris miz-

niT aucilebelia saTanado dasabuTeba an ap-

rioruli cda. 

 

 

   *
u

abear
abcdea


farTobi 

2 farTobi 
,                    u

abdear
abcdea


farTobi 

2 farTobi 
 

 

sur. 2. foruli wnevis gansazRvris sqemebi 

 

imisaTvis, rom dacurebis zedapirze Se-

vamciroT efeqturi Zabvebi mdgradobis yve-

la gamartivebuli meTodiT gaangariSebis 

dros vsargeblobT (4) formuliT gansazRv-

rul foruli wnevis koeficientis mniSvne-

lobiT. amisaTvis Sesabamis formulebSi nam-

ravlis saxiT Segvyavs ( ur1 ) gamosaxuleba. 

amrigad, gansaxilveli amocana SeiZleba ase 

CamovayaliboT: ferdos geometruli paramet-

rebis, gruntis ZiriTadi maxasiaTeblebis, 

foruli wnevis koeficientis, damWeri da 

mZvreli Zalebis (seismuri datvirTvebis 

gaTvaliswinebiT) saSualebiT ganvsazRvroT 

ferdos Zvraze mdgradobis maragis KZv  koe-

ficienti, roca is eyrdnoba horizontisadmi 

sxvadasxva kuTxiT daxril mTis sam brtyel 

kldovan kalTas an magar qanebs. 

vixilavT brtyel amocanas, e.i. ferdos 

nakveTurze (blokze) moqmedebs Oxy sibrtyeSi 

mdebare nebismieri ZalTa sistema. statikis 

pirobebiT TiToeuli nakveTurisaTvis Sevad-

ginoT wonasworobis gantolebebi. marcxena 

qveda blokisaTvis gveqneba: 

n

iz
i

F T sin N cos


     1 1 1 1

1

 

ur G cos G P sin     2
1 1 1 1 0 , (6) 

n

ix
i

F T cos N sin


     1 1 1 1

1

 

 u sr G sin cos P cos C G      2
1 1 1 1 2 0 ,  (7) 

sadac T1  Zvris zedapirze mZvreli Zalvaa, 

mis sawinaaRmdegod mimarTuli xaxunis Za-

lis gamravlebiT
 

KZv -ze, miviRebT:  

 T ( K N tg ) K   1 1 1 1 Zv .  (8) 
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(6), (7) da (8) gantolebebis saSualebiT vipovoT N2  da, miviRebT 

 

 u sG cos r cos cos( ) C sin ] [ C sin( ) K
N

cos( ) [ tg sin( )] K

           
      

1 1 1 1 1 1 Zv
1

1 1 1 Zv


,  (9) 

 

xolo (7) gantolebidan miviRebT: 

 

 u sP (T cos N sin r G sin cos C G ) cos         1 1 1 1 1 1 1 1 1 ,
  (10) 

 

sadac N1  ganisazRvreba (9) formuliT. zeda marjvena blokisaTvis (bloki 2) gveqneba: 

 

 
n

iz
i

F P sin N cos


    2 2 2

1

ur G cos T sin G     2
2 2 2 2 2 0 ,  (11) 

 
n

ix
i

F P cos N sin


     2 2 2

1

u sr G cos sin C G T cos     2
2 2 2 2 2 2 0 ,  (12) 

 F T ( K N tg ) K   2d 2 2 2 2 2 Zv


 .  (13) 

 

(11), (12) da (13) gantolebebis saSualebiT gamovsaxoT N2  da P2 , gveqneba: 
 

 u sG cos r cos cos( ) C sin ] K [sin( ) K
N

cos( ) [ tg sin( )] K

           
      

2 2 2 2 2 2 Zv
2

2 2 2 Zv


,  (14) 

 

xolo (12) gantolebidan miviRebT: 

 

 u sP ( N sin T cos r G cos sin C G ) cos         2 2 2 2 2 2 2 2 2 ,  (15) 

 

sadac T2 da N2  ganisazRvreba (13) da (14) gantolebebidan. Sua blokisaTvis gveqneba: 

 

 
n

iz u
i

F P sin P sin N cos r G cos T sin G


            2
1 2

1

0 ,  (16) 

 
n

ix u s
i

F P cos P cos N sin r G cos sin T cos C G


             1 2

1

0 ,  (17) 

 T ( K Ntg ) K   Zv .  (18) 

(16), (17) da (18) gantolebebis saSualebiT gamovsaxavT N  da P2 -s gveqneba: 
 

 uG( r cos ) ( P P )sin K sin K
N

cos tg sin K
      


   

2
2 1 Zv

Zv

1 
.  (19) 
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P1 , P2 , T da N  sidideebidan TiToeuli 

KZv  funqciebia, da SeiZleba ganvsazRvroT 

Sesabamisad (10), (15), (18) da (19) gantolebebi-

dan. maSasadame, (17) gantoleba SeiZleba Cav-

weroT Semdegi saxiT:L 

f ( K ) ( P P )cos N sin     Zv 1 2  

 u sr G cos sin T cos C G       0 .  (20) 

SeniSvna: Tu (8), (9), (10), (13), (14),(15), (18) da 

(19) gamosaxulobebs mniSvnelobebs TandaTan 

CavsvamT Sesabamis adgilebSi, maSin miviRebT 

KZv -s mimarT algebrul gantolebas, romlis 

gamosavlelad saWiroa egm-is gamoyeneba. ama-

sTan G1


, G

 da G2


 simZimis Zalebis gansazR-

vrisas (1), (2) da (3) formulebSi CavsvaT Sem-

degi monacemebidan: [ ; ] 1 0 14 ; [ ; ]  28 42 ; 

[ ; ]1 50 95 , m; [ ; ]  14 30 ; [ ; ] 30 65 , m; 

[ ; ]   2 20 48 ; [ ; ]2 50 140  m; ,  19 6  kn/m3; 

,  18 8  kn/m3. 
 

daskvna 

statikurad gansazRvruli amocanis misa-

Rebad [10] naSromSi ferdos nakveTurebad 

gancalkevebiT warmoqmnili Siga Zalebi ga-

angariSebis gamartivebis mizniT mivmarTeT 

horizontalurad da maragis koeficientis 

ricxviTi mniSvnelobis gamoTvla SesaZlebe-

li gaxda kalkulatoriTac. amocana sakma-

od rTuldeba, Tu Siga Zalebs horizonti-

sadmi davxriT   kuTxiT, romelic damoki-

debulia nayaris masalis Siga xaxunis kuT-

xeze, am SemTxvevaSi maragis koeficientis 

gamosaTvlelad miiReba KZv -s mimarT ara-

wrfivi algebruli gantoleba, romlis amo-

saxsnelad saWiroa Sedges kompiuteruli 

programa egm-is gamosayeneblad. 
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ABSTRACT. The problem of static stability of a ground slope based on three rocky mountain slopes inclined to the 

horizon at different angles is considered. The geometric parameters of the slope, principal properties of the ground, 
pore pressure coefficient and retention and shear forces (taking into account the seismic load) were used to calculate 
the shear assurance factor for the stability of a slope with the section of any shape. The calculation is done through 
the theoretical analysis of homogenous slopes in effective stresses. A statistically undefined problem is reduced to the 
statistically defined one, and the slope is divided into three sloping blocks with two vertical planes for this purpose, 
and a Bishop method of the natural surface simplification for the blocks is used. Out of the internal and external forces 
acting on the slope cells, there are six unknown parameters. They are calculated by using six equations (two equations 
for each block) following the condition of statics. An expression to calculate the reserve coefficient is obtained from 
the system of equations and a method to determine the pore pressure coefficient is given. The equation obtained 
through the numerical results of the real geometric parameters of the slope, ground properties, pore pressure and 
seismicity factors is used to calculate the numerical value of the reserve coefficient. Resume:  

 

KEY WORDS: Adherence; ground; reserve coefficient; slope; sloping surface; stability. 
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АННОТАЦИЯ.  Рассмотрена задача статической устойчивости грунтового откоса посредством: геоме-
трических параметров откоса, основных характеристик грунта, коэффициента порового давления, действующих 
на откос, задерживающих и сдвигающих (с учетом сейсмической нагрузки) сил. Следует определить 
коэффициент запаса на сдвиг откоса любого очертания, когда он опирается на три плоских скальных склона, 
наклоненных к горизонту под различными углами. Расчеты проведены для однородного откоса по методу 
анализа в эффективных напряжениях.  

Задача статически определена таким образом, что откос условно разделен на три плавающих блока и при 
расчете применен метод упрощения природной поверхности блоков с помощью линейной интерполяции. 
Среди внешних и внутренних сил, действующих на блоки, имеем 6 неизвестных с учетом коэффициента запаса. 
Исходя из условия статики, составлена система уравнений равновесия (по две длины каждому блоку), которая 
доведена до алгебраического уравнения по отношению к искомому неизвестному. По числовым значениям 
геометрических параметров одного из реальных откосов, характеристике грунта, коэффициенту порового 
давления и коэффициенту сейсмичности можно определить коэффициент запаса на сдвиг откоса любого 
очертания.  

 

КЛЮЧЕВЫЕ СЛОВА: грунт; коэффициент запаса; откос; поверхность скольжения; сцепление; устойчивость.  
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anotacia. moyvanilia Zlieri impulsuri 

magnituri velis gamoyenebis sferoebi, aR-

niSnulia maTi gamoyenebis efeqturoba da 

Sesabamisad dasmuli problemis aqtualoba. 

moyvanilia agreTve Zlieri impulsuri mag-

nituri velis generatoris ZiriTadi nawi-

lis impulsuri denis generatoris princi-

puli eleqtruli sqema da ZiriTadi para-

metrebi, generatoris proeqtirebis dros 

maTi gansazRvris meTodika. aRniSnulia, 

rom implsuri magnituri veli liTonis 

konstruqciaze zemoqmedebisas warmoSobs 

impulsur deformaciebs da aCqarebebs kons-

truqciaSi (liTonis ReroSi), romelic 

vrceldeba talRebis saxiT da SeiZleba 

gamoviyenoT, rogorc meqanikuri dartymiTi 

moqmedebis danadgari konstruqciuli masa-

lebis dinamikuri maxasiaTeblebis dasadge-

nad, agreTve sxvadasxva obieqtis (naxevar-

gamtaruli xelsawyo, piezoeleqtruli, ten-

zometruli gamzomi gardamsaxebi) dartyma-

medegobis, dartymamdgradobis da sxva dina-

mikuri maxasiaTeblebis dasadgenad. aRniS-

nulia agreTve efeqturoba magnitur-impul-

suri meTodiT spilenZis, aluminis da maTi 

Senadnobebisagan damzadebuli RerZuli si-

metriis mqone detalebis awyoba-SeduRebis 
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teqnologia, rodesac SesaduRebeli deta-

lebi isea ganlagebuli, rom maTi Sexebis 

zedapiris sakontaqto winaRoba CarTulia 

impulsuri magnituri veliT induqcirebuli 

denis konturSi da xdeba maTi SeduReba. am 

dros SesaduRebeli detalebis sakontaqto 

zonaSi gamoiyofa siTburi energia, deta-

lebis Sexebis zedapirebis molRoba, maTi 

magnitur-impulsuri SeduReba didi impul-

suri wnevebis qveS, rac uzrunvelyofs Se-

duRebis maRal xarisxs. aseve efeqturia 

magnitur-impulsuri da eleqtrorkaluri 

plazmatronuli teqnologiebis sinTezi, 

rac saSualebas iZleva Canacvldes Zvirad 

Rirebuli detonaciuri teqnologiebi. aR-

niSnulia, rom generatoris efeqturi muSa-

obisaTvis mniSvnelovania muSa sixSiris 

SerCeva. dasmulia da gadawyvetili muSa 

sixSiris gansazRvris optimizaciis amocana 

da miRebuli SedegebiT agebulia nomograma, 

romlis saSualebiT magaliTisaTvis, ilus-

traciis mizniT, gansazRvrulia optimaluri 

sixSire mocemuli parametrebis mqone danad-

garisaTvis maqsimaluri wnevis ganviTarebis 

TvalsazrisiT.  

 

sakvanZo sityvebi: induqtori; induqciu-

roba; kondensatorebis batarea; muSa sixSi-

re; optimaluri sixSire; Zlieri impulsuri 

magnituri veli; wneva liTonis zedapirze.  

 

 

Sesavali 

Zlieri impulsuri magnituri veli axdens 

liTonis zedapirze Zalur dartymiT ze-

moqmedebas da faqtiurad gadaqceulia efeq-

tur instrumentad mrewvelobaSi furclovani 

an milis formis liTonis namzadis defor-

mirebisaTvis, magaliTad, mownexa, tvifvra, 

Runva, sworeba, dakalibreba da sxva mafor-

mirebeli da damyofi operaciebi, romlebic 

sruldeba deformaciis romelime sqemiT: 

moWera, gaSla an brtyeli tvifvra. yvela Sem-

TxvevaSi impulsuri magnituri veli asru-

lebs puansonis an matricis rols, rac gan-

sakuTrebiT mniSvnelovania Znelad defor-

mirebadi liTonebis damuSavebisas [1]. 

implsuri magnituri veli liTonis konst-

ruqciaze zemoqmedebisas warmoSobs impul-

sur deformaciebs da aCqarebebs konstruqcia-

Si (liTonis ReroSi), vrceldeba talRebis 

saxiT da SeZleba gamoviyenoT, rogorc me-

qanikuri dartymiTi moqmedebis danadgari 

konstruqciuli masalebis dinamikuri maxasia-

Teblebis dasadgenad, agreTve sxvadasxva 

obieqtis (naxevargamtaruli xelsawyoebi, 

piezoeleqtruli, tenzometruli gamzomi gar-

damsaxebi) dartymamedegobis, dartymamdgra-

dobis da sxva dinamikuri maxasiaTeblebis 

dasadgenad. 

efeqturia agreTve magnitur-impulsuri me-

TodiT spilenZis, aluminis da maTi Senad-

nobebisagan damzadebuli RerZuli simetriis 

mqone detalebis awyoba-SeduRebis teqno-

logia, rodesac SesaduRebeli detalebi isea 

ganlagebuli, rom maTi Sexebis zedapiris 

sakontaqto winaRoba CarTulia impulsuri 

magnituri veliT induqcirebuli denis kon-

turSi da xdeba maTi SeduReba. am dros Se-

saduRebeli detalebis sakontaqto zonaSi 

gamoiyofa siTburi energia, detalebis Sexe-

bis zedapirebis molRoba, maTi magnitur-im-

pulsuri SeduReba didi impulsuri wnevebis 

qveS, rac uzrunvelyofs SeduRebis maRal 

xarisxs. aseve efeqturia magnitur-impulsuri 

da eleqtrorkaluri plazmatronuli teqno-

logiebis sinTezi, rac saSualebas iZleva 
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Canacvldes Zvirad Rirebuli detonaciuri 

teqnologiebi. 

 

problemis atualoba da arsi 

zemoT aRniSnul nebismieri teqnologiuri 

procesisaTvis gamoyenebuli magnitur-impul-

suri danadgaris ZiriTadi nawilia impul-

suri denis generatori, romlis principuli 

eleqtruli sqema naCvenebia 1-el suraTze, 

sadac C aris kondensatorebis batareis teva-

doba, K  _ komutatori, R ,Lp p  _ ganmuxtvis 

konturis parametrebi (datvirTvis gareSe), 

R ,Ld d  _ datvirTvis (induqtori) parametrebi. 

aq ganmuxtvis konturis parametrebi (parazi-

tuli)
 

Rp  
aris kondensatorebis batareis, 

komutatoris da datvirTvis SemaerTebeli 

sadenebis aqtiuri winaRoba da L L p kon  

L L kom Ss  _ maTi jamuri induqciuroba. gene-

ratoris sqematuri da reJimuli parametrebis 

optimalur SerCevas aqvs gadamwyveti mniSv-

neloba teqnologiuri procesis maRali 

efeqturobisaTvis. 

 

C

K

pR

dR

pL
dL

i

 
 

sur.1. Zlieri impulsuri magnituri velis  

generatoris ganmuxtvis konturis sqema 

 

generatoris parametrebidan umniSvnelova-

nesia muSa sixSire, romelic mkveTrad regla-

mentirebulia mTeli rigi faqtorebis gamo. 

nebismieri magnitur-impulsuri danadgaris 

moqmedeba emyareba zedapirul da siaxlovis 

efeqtebs, rodesac cvalebadi magnituri ve-

lis liTonSi SeRwevis siRrme SezRudulia. 

dabali sixSireebis dros veli Rrmad aRwevs 

liTonSi, magnituri veli ganawilebulia did 

sivrceSi da Znelia liTonis zedapirTan 

magnituri induqciis maRali mniSvnelobis 

miRweva. didi sixSireebis dros veli ver 

Sedis Rrmad liTonSi. magnituri veli Semo-

fargluli da koncentrirebulia SezRudul 

garemoSi, rac saSualebas iZleva mivaRwioT 

magnituri nakadis did simkvrives (magnituri 

induqcia). rogorc wesi, liTonebis deforma-

ciis procesis warmarTvisaTvis mis zedapir-

ze magnituri induqcia unda aRwevdes 30-50 

teslas mainc, amitom impulsuri denis gene-

ratoris sixSire praqtikulad ar SeiZleba 

iyos 8-10khc-ze naklebi. sixSiris zeda zRvari 

Semofarglulia generatoris konstruqciuli 

parametrebiT da Seadgens 100-150khc. 

  

  

ZiriTadi nawili 

impulsuri denis generatorebSi energiis 

wyarod umTavresad gamoiyeneba maRali Zabvis 

impulsuri kondensatorebi, romlebSic kon-

struqciuli srulyofiT miRweulia mcire 

sakuTari induqciuroba. batareaSi dagrovili 

energia proporciulia tevadobis, magram 

mZlavri generatoris asagebad tevadobis gaz-

rda iwvevs generatoris sixSiris Semcirebas, 

rac amcirebs generatoris gamoyenebis areals 

da mis efeqtianobas. meore mxriv, saWiro 

raodenobis energiis dagrovebisaTvis konden-

satorebis eleqtrul velSi dagrovoli ener-

giis gamosaTvleli formulidan ew CV / 2 2  

gamomdinare saWiro iqneba energiis dagro-

vebisas kondensatorebis damuxtva maRali Zab-

viT. amgvarad, magnitur-impulsur teqnolo-

giebSi misaRebi sixSireebis misaRwevad saWi-
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roa maRali Zabvis impulsuri kondensatore-

bis gamoyeneba da saerTod generatoris Ses-

ruleba, rogorc maRali Zabvis mowyobilo-

bisa. n raodenobis mqone paralelurad Seer-

Tebuli erTnairi kondensatorebis batareis 

ekvivalenturi tevadoba C nCek , xolo bata-

reis induqciuroba L L / nek.b , e.i. batareis 

sakuTari rxevebis kuTxuri sixSire  

/ L C LC ek.b ek1
 
igivea, rac erTi kondensa-

toris sakuTari rxevebis sixSire. magaliTad, 

ruseTis federaciaSi warmoebuli maRali 

Zabvis impulsuri kondensatoris ИК-25-12У4 

parametrebia C=12mkf, L=40nhn, V=25kv da misi 

sakuTari rxevebis cikluri sixSire f 

/ * * *   9 62 40 10 12 10 9  mghc. am sididis 

praqtikuli gansazRvris dros miRebuli Se-

degi gacilebiT dabalia, vinaidan ganmuxtvis 

konturSi erTveba kondensatoris polusebis 

SemaerTebeli gamtari, romlis induqciuroba 

gacilebiT metia, vidre konturis danarCeni 

nawilis induqciuroba. 

amrigad, Zlieri impulsuri magnituri 

velis generatoris proeqtirebisas gadamwyve-

ti mniSvneloba aqvs muSa Zabvisa da tevado-

bis garda optimaluri muSa sixSiris Ser-

Cevas. vinaidan mowyobilobis moqmedeba emya-

reba zedapiruli efeqtis movlenas, TiTqos 

upiratesoba unda mieces maRal sixSires, 

radgan swored am dros magnituri veli ver 

Sedis Rrmad gamtar garemoSi. dens aqvs 

praqtikulad zedapiruli xasiaTi da 

magnituri veli koncentrirdeba induqtoris 

formiT warmodgenili generatoris datvirT-

vis gamtar sxeulebs Soris arsebul mini-

malur sahaero (aradengamtar) sivrceSi. Sesa-

bamisad, didi iqneba magnituri nakadis simkv-

rive (magnituri induqcia) da gamtar sxeu-

lebze ganviTarebuli meqanikuri zemoqmedeba. 

muSa sixSirezea damokidebuli agreTve 

datvirTvis teqnologiur sivrceSi defor-

maciis energiasa da kinetikur Tu siTbur 

energiebs Soris Tanafardoba. Tu datvirTva 

aris liTonebis deformaciisaTvis gankuTv-

nili mowyobiloba, sasurvelia, rom datvirT-

vaSi liTonis deformaciis energia iyos 

ganmsazRvreli, rac miiRweva SedarebiT daba-

li sixSireebis dros. Tu datvirTva aris 

impulsuri SeduRebis, plazmuri da sxva 

msgavsi teqnologiuri procesis gansaxorci-

elebel danadgars, datvirTvaSi unda sWar-

bobdes siTburi energia. 

ganvsazRvroT impulsuri magnituri velis 

generatoris optimaluri sixSire datvirTva-

Si liTonis zedapirze maqsimaluri wnevis 

ganviTarebis TvalsazrisiT, rodesac dat-

virTva aris cilindruli formis induqtori 

diametriT d2 , romelic axorcielebs impul-

sur moWeras d1  diametris mqone Reroze. 

idealuri ganmuxtvis konturis mqone gene-

ratorisaTvis, rodesac konturs parazituli 

induqciuroba da aqtiuri winaRoba ar aqvs  

( L p 0 , Rp =0), da sixSire imdenad maRalia, 

rom dens aqvs zedapiruli xasiaTi, magnituri 

veli mTlianad koncentrirebulia sahaero 

RreCoSi induqtorsa da Reros Soris. sahae-

ro RreCos moculoba aris ( d d ) 2 2
2 1

4
. 

miviRoT, rom am pirobebSi kondensato-

rebis batareaSi dagrovili energia mTlianad 

gadadis aRniSnul moculobaSi (sur. 2). maSin 

magnituri velis energiis simkvrive da Sesa-

bamisad gamtar zedapirze ganviTarebuli maq-

simaluri wneva iqneba 
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sur. 2. Zlieri impulsuri magnituri velis generatoris 

datvirTva_erTxviiani induqtori Siga d2  diametriT da 

dasamuSavebeli ReroTi d1  diametriT 

 

 m
CVP

l( d d )

 

2

2 2
2 1

2 , 

  (1)

 sadac C aq da Semdgom aris kondensatoris 

batareis tevadoba, l _ induqtoris simaRle. 

sinamdvileSi ganmuxtvis konturs aqvs gar-

kveuli parazituli induqciuroba L L p kon  

L L kom Ss  da misi efeqturoba ganisazRvreba 

Semdegi TanafardobiT: 

 

L L
L L L L L

  
  

d d

ek kon kom Ss d

.

  

(2)  

Sesabamisad, ganmuxtvis konturis rxevebis 

muSa sixSire (igulisxmeba, rom ganmuxtvis 

process aqvs rxeviTi xasiaTi) iqneba 

 f
( L L )C


 d p

1

2
.  

 (3)  

konturis sakuTari rxevebis sixSire 

damoklebuli induqtoriT aris 

f
L C




0
p

1

2
.  (4)  

 maSin ganmuxtvis konturis efeqturoba 

iqneba 

  
L L f x
L L L f

       


2
d 2p

2
ek p d 0

1 1 1 ,  (5)  

sadac 
fx
f


0

 aris fardobiTi sixSire, rom-

lis varirebis diapazoni x . 0 1 Sesabamisad, 

energia, romelic gadaecema datvirTvas idea-

luri zrdapiruli efeqtis dros aris 

 CV( x )
2

21
2

.  (6)  

sinamdvileSi impulsuri magnituri velis 

generatoris muSa sixSire da iq gamoyenebuli 

gamtari masalebis xvedriTi gamtaroba sasru-

lo sidideebia da magnituri veli am sixSi-

ris dros Sedis gamtar sxeulSi sasrul 

siRrmeze a/ f   1 da magnituri velis 

mier dakavebuli moculoba izrdeba si-

didemde  

  d /l dV ( e )  
   


1 1

2
1 1

mv
1

1
2

 

 l dl ( d d ) ( ) 
   



2
2 2 2 2
2 1

2

1
4 2

,  (7)  

sadac , 1 2  aris magnituri velis SeRwevis 

siRrme muSa sixSiris dros dat-virTvaSi 

gamoyenebuli masalebisaTvis.  

Tu gaviTvaliswinebT, rom  

d / , d / exp( d / )      1 1 2 2 1 11 1 da 0 . 

magnituri velis moculoba iqneba 

 d dV l d d .
 

       
 

2 2
2 1

mv 1 1 2 2
1

2 2
 

 

(8)

  
magnituri velis energiis simkvrive da 

Sesabamisad gamtari sxeulebis zedapirze 

moqmedi wneva iqneba 

  
CVP ( x ) ,
d dl d d

 
 

      
 

2
2

2 2
2 1

1 1 2 2

1

2

  (9) 

am sididis fardoba wnevis SesaZlo maq-

simalur mniSvnelobasTan iqneba 
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m

P x ,mP
x






21

1

  (10)  

sadac uganzomilebo parametri 

 
( )

dm .
( )

d


   




 

01 02
2

1

2
1

2 1

  (11) 

aq ganmuxtvis konturis sakuTari sixSi-

ris dros magnituri velis SeRwevis siRrme 

induqtorisa da Reros masalebisaTvis aris 

, 01 02  da sahaero RreCo d d  2 1 . Cveu-

lebriv / d 1 1  da Sesabamisad uganzomil-

eblo parametri m
 




01 02

2
. 

praqtikulad arsebuli datvirTvebis 

dros sahaero RreCo ( . . )  0 2 15 mm da magni-

turi velis SeRwevis siRrme sixSireebisaT-

vis (104-105) hc, rodesac gamoyenebuli masa-

lebisaTvis xveedriTi gamtareblobiT (5-

50)*106sim/m, Seadgens ( . . )  0 002 20 mm da Sesa-

bamisad uganzomilebo parametri SeiZleba 

farTo diapazonSi icvlebodes m=0.013-10. 

Zlieri impulsuri magnituri velis gene-

ratoris optimaluri sixSiris dasadgenad 

gamovikvlioT (10) funqciis eqstremumi 

  
m

P f ( x,m )
P

 .  (12) 

amisaTvis ganvsazRvroT Semdegi gantole-

bis fesvebi: 

  'f ( x,m ) x mx m   
5

244 5 0 .  (13) 

parametris dadebiTi mniSvnelobebisaTvis 

da (13) gantolebis dadebiTi namdvili fesve-

bisaTvis f ( x,m )  funqcias aqvs eqstremumi. 

(13) gantolebis amonaxsni moviZioT for-

muliT  

 
mx

x m


4 5
 (14) iteraciis meTodiT. mi-

Rebuli Sedegebis gaTvaliswinebiT (12) funq-

ciuri damokidebulebis grafiki nomogramis 

saxiT naCvenebia me-3 suraTze.  

 

 

 

sur. 3. nomograma Zlieri impulsuri  

magnituri velis generatoris optimaluri sixSiris gansazRvrisaTvis 

 

 

4.0

1.0

2.0

3.0

5.0x

m
0 2.0 4.0 6.0 8.0 1110  210 010110

max)(
Ap

p
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nomogramidan, magaliTisaTvis ganvsazRv-

roT optimaluri sixSire danadgarisaTvis, 

sadac gamoyenebulia induqtori Siga diamet-

riT d 2 28 mm, romelic damzadebulia Л62 

markis TiTberisagan xvedriTi gamtarobiT 

. *  6
2 1389 10 sim/m da masSi ganTavsebuli M1  

markis spilenZisagan xvedriTi gamtarobiT 

*  6
1 56 10 sim/m. sahaero RreCo .  1 5 mm. mag-

nituri velis SeRwevis siRrme am masalebi-

saTvis ganmuxtvis konturis sakuTari rxe-

vebis sixSirisaTvis (120 khc) iqneba . 01 019 mm 

da . 02 0 39 mm, ase rom danadgaris parametri 

m . 0 267 . nomogramis mixedviT danadgaris 

optimaluri sixSire f  f * . 0 03 36 khc. am six-

Siris dros danadgarSi ganviTarebuli far-

dobiTi wneva 
m

P .P  0555 . 

  

daskvna 

CamoTvlilia Zlieri impulsuri magnituri 

velis generatoris gamoyenebis ZiriTadi mi-

marTulebebi. moyvanilia generatoris Ziri-

Tadi parametrebi da ganxilulia generato-

ris optimaluri sixSiris gansazRvris amo-

cana, miRebulia maqsimaluri wnevis gamosaTv-

leli gamosaxuleba da misi maqsimaluri 

sididis misaRwevad generatoris geometruli 

parametrebis da gamoyenebuli konstruqciu-

li masalebis Tvisebebis gaTvaliswinebiT ga-

dawyvetilia optimaluri sixSiris gansazRv-

ris amocana. miRebuli SedegebiT agebulia 

Sesabamisi nomograma da misi saSualebiT gan-

sazRvrulia mocemuli parametrebis mqone 

Zlieri impulsuri magnituri velis gene-

ratoris optimaluri muSa sixSire liTonis 

zedapirze maqsimaluri wnevis ganviTarebisas.  
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ABSTRACT. Areas of use of strong pulsed magnetic fields are given, effectiveness of this method and, respectively 

relevance of the problem posed are noted. The article considers principal electrical circuit and essential problems of 
the main part of a strong pulsed magnetic fields generator such as current pulse generator, main parameters of the 
generator, as well as the designing methods for their determination. It is noted that pulsed magnetic field acting on a 
metal construction causes impulse deformations and acceleration of the construction  (metal rod), in which they 
propagate in the form of wave and may be used as an impact booth for determination of mechanical dynamic 
characteristics of construction materials, as well as for determination of shockproof, impact durability and other 
dynamic characteristics  of a variety of objects (semiconductor devices, piezoelectric, strain gauge measuring sensors). 
It is also noted the effectiveness of assembly and welding technology of parts having axial symmetry and made of 
copper, aluminum and their alloys by  magnetic pulse method, when  the details are located so that their contact 
surface resistance is included in the circuit of induced current loop and their welding takes place. In this case at the 
contact area of welding parts heat energy is released, causing melting of the contact surfaces under high impulsive 
pressure, which provides a high degree of welding. A combination of magnetic-pulse and plasma technologies is also 
effective, which makes it possible to replace expensive detonation technologies.  It is noted that the effective 
operation of the generator is important to select the operating frequency. The problem of optimization of operating 
frequency is set and solved and based on the results obtained, appropriate nomogram is built. For the illustration, 
example of determination of the optimal frequency of  installation having given parameters and operating at optimal 
frequency (when maximum pressure is developed) is given by this nomogram.   Resume:  

 

KEY WORDS:  Capacitor battery; inductance; inductor; operating frequency; optimal frequency; strong pulsed 
magnetic field; surface pressure of metal.   
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АННОТАЦИЯ.  Приведены области применения сильного импульсного магнитного поля, отмечена 
эффективность ее применения и соответственно актуальность поставленной проблемы. Приведены также 
принципиальная электрическая схема и основные проблемы основной части генератора сильного импульсного 
магнитного поля - генератора импульсного тока, методика их расчета при проектировании генератора. 
Отмечено, что при воздействии импульсного магнитного поля на металлическую конструкцию, в ней возникают 
импульсные деформации и ускорения (в металлическом стержне), которые распространяются в виде волн и 
могут быть использованы как установка ударного воздействия для определения динамических характеристик 
конструкционных материалов, а также для определения ударопрочности, удароустройчивости и динамических 
характеристик различных объектов (полупроводниковые приборы, пьезоэлектрические, тензометрические 
измерительные преобразователи). Отмечена также эффективность магнитно-импульсного метода технологии 
сборки-сварки осесимметричных деталей, изготовленных из меди, алюминия и их сплавов, когда свариваемые 
детали расположены так, что контактное сопротивление поверхности соприкосновения включено в контур 
тока, индуктируемого магнитным полем, и происходит их сварка. При этом в зоне контакта свариваемых 
деталей выделяется тепловая энергия, происходит оплавление поверхностей соприкосновения деталей, их 
магнитно-импульсное сваривание под большим импульсным давлением, что обеспечивает высокое качество 
сварки. Также эффективен синтез магнитно-импульсных и электролучевых плазмотронных технологий. 
Отмечено, что для эффективной работы генератора большое значение имеет подбор рабочей частоты. 
Поставлена и решена задача оптимизации рабочей частоты и по полученным результатам построена 
номограмма, с помощью которой, с целью иллюстрации, определена оптимальная частота установки с 
определенными параметрами для развития ею максимального давления.  

 

КЛЮЧЕВЫЕ  СЛОВА:  батарея конденсаторов; давление на поверхность металла; магнитное поле; 
индуктивность; индуктор; оптимальная частота; рабочая частота; сильное импульсное. 
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anotacia. statia eZRvneba madneulis 

spilenZ-oqros Semcveli Znelad gasamdid-

rebeli madnis flotaciis procesis mmarT-

veli parametrebis optimaluri sidideebis 

dadgenas. procesis optimizacia ganxorci-

elda teqnologiuri kriteriumis – mmarT-

veli zemoqmedebis dadgenil zRvrebSi cva-

lebadobis dros kondiciuri koncentratis 

maqsimaluri gamosavlis miRebis mixedviT. 

procesis maTematikuri aRwera moxda alba-

Turi modelis safuZvelze. Sedegad miRe-

bulia miznis (koncentratis gamosavlis) da 

SezRudvis (koncentratis xarisxi) funqcie-

bi. imis gamo, rom es funqciebia monoto-

ruli funqciebi, procesis optimizacia gan-

xorcielda wrfivi daprogramebis meTodis 

grafikuli variantiT. optimizaciis dros 

morigeobiT icvleboda reagentebis (amqafe-

beli, depresori, koleqtori) xarji manam, 

sanam kocentratis gamosavli ar miaRwevda 

Tavis maqsimums. Zebnis Sedegad dadginda 

TiToeuli reagentis xarjis sidide, roca 

misi gavlena gamosavalze maqsimaluria. age-

bul iqna miRebul koncentratSi rogorc 

spilenZis, aseve oqros Semcvelobisagan 

koncentratis gamosavlis cvalebadobis 

grafikebi. miRebuli Sedegebi saSualebas 

gvaZlevs gamovyoT TiToeuli reagentis 

cvalebadobis ubani, romlis farglebSi 

unda icvlebodes Sesabamisi reagentis xar-

ji. ganisazRvra mmarTveli zemoqmedebebis 

(reagentebis xarjebis) optimaluri sidide-

ebi, romlebic uzrunvelyofs spilenZis da 

oqros koncentratis maqsimaluri gamosav-

lis miRebas.  
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sakvanZo sityvebi: koncentratis xarisxi 

da gamosavali; optimizacia; optimizaciis 

kriteriumi; oqro; reagenti; spilenZi; flo-

taciis procesi.  

 
 

Sesavali 

spilenZisa da oqros Semcveli madnis 

gamdidrebis sirTules ganapirobebs erTi 

mxriv madanSi spilenZis naklebi da piritis 

mometebuli Semcveloba da, meore mxriv, 

spilenZisa da oqros mineralebis fuWi qa-

nis mineralebTan sxvadasxva zomiT Cawinwkv-

la. aRniSnuli masalis flotaciuri meTo-

diT gamdidrebis Sedegad miRebul cal-

keul koncentratebSi Sesabamisi sasargeb-

lo komponentis Semcvelobis gazrdisa da 

miRebuli produqtebis TviTRirebulebis 

Semcirebis mizniT saWiroa procesis Seswav-

la avtomatizaciis TvalsazrisiT, maTemati-

kuri modelis ageba da optimizaciis krite-

riumis mixedviT procesis optimizaciis Se-

degad mmarTveli zemoqmedebebis optima-

luri sidideebis gansazRvra.  

  

ZiriTadi nawili 

sasargeblo wiaRiseulis gadamuSavebis 

(gamdidrebis) procesis optimizacia gu-

lisxmobs mmarTveli zemoqmedebebis iseTi 

sidideebis moZebnas, romlebic SemaSfoTebe-

li zemoqmedebebis cvalebadobis miuxedavad 

uzrunvelyofs marTuli sidideebis – pro-

cesis xarisxobrivi maCveneblebis optima-

luri mniSvnelobebis miRebas. am miznis 

formulirebisaTvis miRebulia teqnologiu-

ri kriteriumi: dasaxuli�   �xაrisxis kon-

centratis maqსimaluri��   gamosაvlis mi-

Rebა mmarTveli zemoqmedebebis garkveul 

farglebSi cvalebadobis pirobebSi [2,4]. 

1 2 3( , , ) max;q q q   

  1 2 3( , , , ) ;q q q const    (1).  

1 1 1min max ;q q q   

2 2 2min max ;q q q   

3 3 3min max .q q q   

madneulis sabados spilenZ-oqros Zne-

lad gasamdidrebeli madnis laboratoriul 

pirobebSi flotaciuri meTodiT gamdidre-

bis procesze Catarda eqsperimentebi. eqspe-

rimentis Sedegebi damuSavda umcires kvad-

ratTa meTodiT kompiuteruli programa 

«Matlab«-is meSveobiT. procesis maTematikuri 

aRwera moxda albaTuri modeliT. miRebuli 

modelisa da (1) kriteriumis safuZvelze 

koncentratis gamosavlisa da xarisxis da-

mokidebulebebi mmarTveli da SemaSfo-

Tebeli sidideebisagan anu miznis  

 1 2 3
1

( 0.027q 0.056q 0.002q )0.91 1.54 0.228
2 30.003q q q e       (2) 

da Sezღudvis  

 0.107 0.112 0.021 0.919
Cu 1 2 349.93q q q ,      (3) 

 0.073 0.166 0.024 1.075
Au 1 2 323.5q q q      (4) 

funqciebi. ganisazRvra mmarTveli zemoqme-

debebis cvalebadobis zRvrebi [3,5]. 

 1 2 35 35;12 40;50 400.q q q         (5) 

am gamosaxulebebSi 1q , 2q  და 3q  aris 

mmarTveli sidideebi, (Sesabamisad, koleq-

tori, amqafebeli da depresori, gr/t ); Cu
 

aris spilეnZis koncentratis, xolo Au _ 

oqros koncentratis xarisxi %;   _ kოn-

centratis saerTo gamosavali, %; sasar-

geblo komponentis (spilenZi, oqro) Semc-

veloba gasamdidrebel madanSi.%. 
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rogorc marTvis obieqti _ flotaciis 

procesi xasiaTdeba imiT, rom TiToeuli 

mmarTveli sidide gansxvavebulad zemoqme-

debs koncentratis xarisxze da gamosavalze. 

mmarTveli sidideebis optimaluri mniSvne-

lobebis mosaZebnad wrfivi daprogramebis 

meTodis grafikul variants viyenebT [1,4]. 

optimizacia Catarda procesis maTematikuli 

modelis safuZvelze miRebuli (2) miznis da 

(3), (4) SezRudvis funqciebis mixedviT. aseve 

gaTvaliswinebuli iyo mmarTveli zemoqme-

debebis cvalebadobis zRvrebi (5). am meTodis 

mixedviT koordinatTa sibrtyis abscisaTa 

RerZze gadaizomeba koncentratis xarisxi (3) 

an (4), xolo ordinataTa RerZze ki kon-

centratis saerTo gamosavali (2). miznis fun-

qciaSi (2) SevitanoT 2q  da 3q  mmarTveli 

sidideebis saSualo mniSvneelobebi, xოlo 1q  

ki vcvaloT cvalebadobis zRvrebSi (5). 

SezRudvis funqciebSi (3), (4) SevitanoT 2q , 

3q  da s saSualo mniSvnelobebi, xolo 1q  

kი vcvaloT cvalebadobis zRvrebSi (5). 

Sedegad miviRebT wyvilis Cu   �da wyvilis 

Au   ��mniSvnelobebs, romelTa mixedviT 

agebulia Sesabamisi 1q  mrudi (sur. 1 da sur. 

2). analogiurad movZebniT Cu- -� da Au   -ს 

mniSvnelobebs, rodesac icvleba 2q , xolo 1q  

da 3q  ki dafiqsirdeba maT saSualo sidi-

deze. Zebnis Sedegad agebul iqna 1-el da me-2 

naxazebze naCvenebi 2q
 
mrudi. aseve moiZebna 

Cu  
 
da Au    wyvilebis mniSvnelobebi, 

rodesac icvleba mxolod 3q , 1q
 
da 2q

 
ki 

SenarCundeba maT saSualo sidideze. Zebnis 

Sedegad agebul iqna 1-el da me-2 suraTebze 

moyvanili 3q mrudi. 

 

rogorc miRebuli grafikebidan Cans, ro-

gorc spilenZis, aseve oqros flotaciis 

procesis optimaluri marTvisaTvis teqno-

logiuri (1) kriteriumis moTxovnis (gegmu-

ri xarisxis koncentratis maqsimaluri ga-

mosavali) Sesabamisad, saWiroa TiToeuli 

reagentis xarji vmarToT cvalebadobis (5) 

zRvrebis garkveul ubanze. magaliTad, spi-

lenZis flotaciis SemTxvevaSi (sur. 1) 1q
 

reagentis cvalebadoba unda moxdes 1-2 da 7-4 

SualedebSi. 2q
 
reagenti unda vcvaloT 2-3 

ubanze maSin, roca (3-5) ubanze misi cvale-

badoba araa mizanSewonili, radgan koncen-

tratis gamosavali mkveTrad iklebs. aseTi 

Sedegis mqone ubnebi aris oqros flotaciis 

optimizaciis grafikebzec (sur. 2). orive 

procesis optimaluri marTvis (sur. 1) da 

(sur. 2)-ze naCvenebi grafikebidan movaciloT 

is ubnebi, romlebic ar uzrunvelyofs kon-

centratis gamosavlis matebas. me-3 sur-ze 

naCvenebia, Tu rogori saxe miiRo aseTi mid-

gomis Sedegad 1-el sur-ma. Pprocesis optima-

luri marTvisaTvis pirvel rigSi unda dad-

gindes spilenZis koncentratis davalebuli 

(gegmuri) xarisxi. magaliTad, Tu is 15%-mdea, 

2q
 
da 3q

 
reagentebis xarji unda davayenoT 

maT saSualo sidideze da vcvaloT mxolod 

reagentis xarji mrudis monakveTze 1-dan 2 

wertilamde (koordinatebiT Cu=14,9%, =1,53%.) 

am dros 1q
 
reagentis xarji Seadgens 12.5g/t-

s. Semdgom, spilenZis koncentratis gamosav-

lis da xarisxis gazrdis mizniT 1q
 
rea-

gentis xarji unda davafiqsiroT am sidideze 

da vcvaloT mxolod 2q  reagenti werti-

lamde 3, romlis koordinatebia Cu=15,66% da 

=1,98%. koncentratis gamosavlis gazrdis 

mizniT 1q  da 2q
 
reagentebis xarji unda dava-
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fiqsiroT aRniSnul sidideebze da vcvaloT 

3q  reagenti. Sedegad mivaRwevT spilenZis 

koncentratis maqsimalur gamosavals =2,4%, 

rodesac Cu=15,88%–ia (wertili 6). Tu gavagr-

ZelebT 3q  cvlilebas imave mimarTulebiT, 

koncentratis xarisxi izrdeba, magram 

mcirdeba. Semcireba grZeldeba, vidre ar 

mivalT me-4 wertilSi koordinatebiT 

Cu da . amis Semdeg 3q –is 

cvalebadoba imave mimarTulebiT miuRebelia, 

radgan mcirdeba . davafiqsiroT 3q Sesabamis 

sidideze da gavagrZeloT 1q –is cvalebadoba. 

miviRebT koncentratis gamosavlis da masSi 

spilenZis Semcvelobis ufro maRal sidi-

deebs. optimizacia sruldeba wertilSi 5, 

romlis koordinatebia Cu=16,95% da =2,15%. 

 

 

   
sur. 1. flotaciis procesis optimizacia  

spilenZis koncentratis mixedviT 

 

 

 

 
 

sur. 2. flotaciis procesis optimizacia oqros  

koncentratis mixedviT 
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analogiurad aigeba oqros koncentratis 

mixedviT optimizaciis saboloo grafiki 

(sur. 4) me-2 sur-ze warmodgenili optimiza-

ciis grafikebis mixedviT. rogorc vxedavT, 

oqros koncentratis maqsimaluri gamosava-

lis misaRebad saWiroa reagentebis xarjebis 

gansxvavebuli Tanamimdevroba. kerZod ubanze, 

1-el wertilidan me-2 wertilamde, unda 

vcvaloT 2q  reagenti ( 1q  da 3q reagentebis 

xarji dafiqsirebulia maT saSualo mniSvne-

lobaze). me-2 wertilidan me-3 wertilamde 

moqmedebaSi Sedis 3q
 
reagenti ( 1q  reagentis 

xarji dafiqsirebulia me-2 wertilis Sesa-

bamis sidideze). am ubanze, me-5 wertilSi kon-

centratis gamosavali aRwevs Tavis maqsimums 

=2,39%, xolo oqros Semcveloba miRebul 

produqtSi Seadgens Au=5.84%–s. me-5 werti-

lidan me-3 wertilamde grafiki daRmavalia, 

rac niSnavs, rom koncentratis gamosavali 

iklebs 2%-mde. meore mxriv oqros Semcveloba 

izrdeba 5.93%-mde, rac gamosavlis Semcirebis 

miuxedavad SeiZleba misaRebi iyos mwar-

moeblisaTvis. am wertilidan moqmedebaSi 

Sedis 1q  reagenti. Sedegad mivalT me-4 wer-

tilSi, sadac =2.15% da Au=6.15%. 

 

 

 
 

sur. 3. flotaciis procesis spilenZis koncentratis mixedviT  

optimizaciis saboloo grafiki 

 

 
 

sur. 4. flotaciis procesis oqros koncentratis mixedviT  

optimizaciis saboloo grafiki 

 



sainJinro saqme – ENGINEERING – ИНЖЕНЕРНОЕ ДЕЛО

 

_____________________________________ 
stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ   ISSN 1512‐0996 

#3 (505), 2017  90  www.gtu.ge 

me-3 da me-4 suraTebze gamoyofilia ub-

nebi, romlebic migviTiTebs Tu koncentra-

tis xarisxis davalebuli sididis mixedviT 

romeli reagenti unda vcvaloT, raTa mi-

vaRwioT koncentratis maqsimalur gamosa-

vals. me-3 da me-4 suraTebze naCvenebi gra-

fikebi miuTiTebs imaze, rom optimumis wer-

tilis mosaZebnad aucilebelia gansazRruli 

iyos koncentratis xarisxis davalebuli 

mniSvneloba, romlis gaTvaliswinebiT gani-

sazRvreba koncentratis gamosavalis sava-

raudo maqsimaluri sidide.  
  

 

daskvna 

Catarebuli kvlevebis Sedegebi dafuZnebu-

lia spilenZ-oqros Semcveli Znelad gasam-

didrebeli madnis flotaciis procesis maTe-

matikur modelze, optimizaciis kriteriumze 

da wrfivi daprogramebis meTodis grafikuli 

variantis gamoyenebaze. optimizaciis Sedegad 

ganisazRvra mmarTveli zemoqmedebebis (rea-

gentebis xarjebi) cvalebadobis Tanamimdev-

roba da ubnebi, romlebic gvaZlevs saSuale-

bas regulirebis farglebSi miviRoT rogorc 

spilenZis, aseve oqros sxvadasxva xarisxis 

koncentratis maqsimaluri gamosavali.  
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ABSTRACT. The article is concerned with the determination of optimal values for the control parameters of the 

flotation process of the Madneuli refractory ore, containing copper and gold. Optimization of the process has been 
carried out according to the technological criterion - obtaining the maximum yield of the conditioned concentrate 
when the control actions are changed within limits. The mathematical description is based on the probability model. 
As a result, the target (concentrate yield) and constraint (concentrate quality) functions have been obtained. Taking 
into account that these functions are monotonous, the process optimization has been carried out by a graphical 
version of the linear programming method. During optimization, the reagent consumption is alternatively changed 
(frothing agent, depressor, collector) to achieve the maximum yield of the concentrate. As a result of the research, the 
values of the reagent consumption have been determined, under which their effect on the process is maximal. The 
graphs of the change in the concentrate yield, depending on the content of copper and gold, have been plotted. The 
obtained results allow to determine the areas, within which the reagent consumption should be regulated. The 
optimal values of control actions (reagent consumption), which ensure the maximum yield of the conditioned 
concentrate, have been defined. Resume:  

 

KEY WORDS: Copper; flotation process; gold; optimization; optimization criterion; quality and concentrate yield; 
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АННОТАЦИЯ.  Статья посвящена установлению оптимальных величин управляющих параметров процесса 

флотации маднеульской труднообогащаемой руды, содержащей медь и золото. Оптимизация процессов 
осуществлена согласно технологическому критерию – получению максимального выхода кондиционного 
концентрата при изменении управляющих воздействий в установленных пределах. Математическое описание 
проведено на основе вероятностной модели. В результате получены функции цели (выхода концентрата) и 
ограничения (качество концентрата). Ввиду того, что эти функции являются монотонными, оптимизация 
процессом проведена графическим вариантом метода линейного программирования. При оптимизации 
поочередно менялся раход реагентов (вспениватель, депрессор, коллектор) с целью достижения 
максимального выхода концентрата. В результате поиска установлены величины расхода реагентов, при 
которых их влияние на процесс максимально. Построены графики изменения выхода концентрата от 
содержания в нем меди и золота. Полученные результаты дают возможность определить участки, в пределах 
которых следует регулировать расход реагентов. Определены оптимальные величины управляющих 
воздействий ( расходов реагентов), которые обеспечивают получение максимального выхода кондиционного 
концентрата.  
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anotacia. statiaSi mocemulia manganu-

mis madnis flotaciuri xerxiT gamdidrebis 

procesis optimaluri marTvis algoriTmi. 

kvlevebi Catarebulia procesis maTematiku-

ri modelisa da wrfivi daprogramebis me-

Todis grafikuli variantis gamoyenebiT. 

miRebuli marTvis algoriTmi asaxavs mmarT-

veli sididis (Txevadi minis xarji) optima-

lur damokidebulebas SemaSfoTebel ze-

moqmedebaze (gasamdidrebel madanSi manganu-

mis Semcveloba). am ukanasknelis mniSvnelo-

bebis cvlilebis are dayofilia garkveuli 

bijiT. naangariSevia miznis funqcia manga-

numis Semcvelobis TiToeuli mniSvnelobi-

saTvis. gaTvaliswinebulia eqsperimentis 

dros Catarebuli gazomvebis raodenoba Ti-

Toeul SualedSi da napovnia gamdidrebis 

procesis maCveneblebi maTi xvedriTi wilis 

gaTvaliswinebiT. amis safuZvelze gakeTe-

bulia prognozi - optimizaciis safuZvelze 

agebuli avtomaturi marTvis sistema uzrun-

velyofs SemaSfoTebeli zemoqmedebis cva-

lebadobis miuxedavad kondiciuri koncent-

ratis maqsimaluri gamosavlis miRebas.  

 

sakvanZo sityvebi: avtomaturi marTvis 

sistema; marTvis algoriTmi; mmarTveli si-

dide; optimizacia; flotaciis procesi; Se-

maSfoTebeli zemoqmedeba.  

 

 

Sesavali 

sasargeblo wiaRiseulis gamdidrebis teq-

nologiuri amocana zogad SemTxvevaSi daiy-

vaneba mmarTveli sidideebis regulirebaze 

SemaSfoTebeli sidideebis mixedviT. teqno-

logiuri procesis maTematikuri modelisa 

da eqsperimentuli monacemebis safuZvelze 
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moxda SemaSfoTebeli zemoqmedebis (gasam-

didrebel madanSi manganumis Semcvelobis) 

cvlilebis farglebis dayofa garkveuli 

bijiT, TiToeul Sualeds SevusabameT eqspe-

rimentis dros Catarebuli gazomvebis rao-

denoba am SualedSi. mis safuZvelze gaviTva-

liswineT gamdidrebis procesis maCveneb-

lebis xvedriTi wili, ramac SesaZlebeli 

gaxada gagvekeTebina masalis xarisxze gamo-

savlis damokidebulebis prognozireba.  

  
 

ZiriTadi nawili 

WiaTuris centraluri saflotacio fabri-

kis pirobebisaTvis SemuSavebulia flotaciis 

teqnologiuri procesis maTematikuri mode-

li (miznisa da SezRudvis funqciebi) [1, 3]:  

miznis funqcia 

( q ,q ,q ) 1 2 3
 

. q . q . q. . .. q q q e max,
      
6

1 2 35 95 10 11 07 5 378 062 6 45 229
1 2 31 25 10  (1) 

SezRudvis funqcia 

  ( q ,q ,q , ,Q )  1 2 3  

 . . . .. q q q Q       068 0 2 087 1 00084
1 2 3 06 68   (2) 

da reagentebis dasaSvebi cvalebadobis saz-

Rvrebi 

  . q 16 3 7 ; . q . 2056 0 75 ; . q 34 4 5 ,  (3) 

sadac  aris koncentratis gamosavali, %;  

 _ koncentratis xarisxi, %; 0 _   koncentra-

tis xarisxis davalebuli mniSvneloba, %;  

_  gasamdidrebeli madnis xarisxi (Mn-is 

Semcveloba), %; Q _  gasamdidrebeli madnis 

xarji (mwarmoebloba), t/sT; q1, q2, q3 _  

reagentebis (Sesabamisad, gasapnuli talis 

zeTis, solaris zeTisa da Txevadi minis) 

xarjebi, kg/wT; 

q1, q2, q3 _ mmarTveli sidideebia, xoloG 

da Q _  SemaSfoTebeli.  

optimizaciis amocanis gadasaWrelad ga-

moyenebulia wrfivi daprogramebis meTodis 

grafikuli varianti [2, 3]. Camoyalibebulia 

procesis marTvis algoriTmi, rac mdgo-

mareobs gasamdidrebeli madnis  xarisxze 

q1, q2, q3 mmarTveli sidideebis (reagentebis 

xarjebis) optimaluri damokidebulebebis 

povnaSi, romelic uzrunvelyofs davale-

buli 0 xarisxis koncentratis maqsimalur 

gamosavals [3].  

optimizacia gvaZlevs teqnologiuri pro-

cesis xarisxis maCveneblebis prognozirebis 

saSualebas. kerZod, SesaZlebeli xdeba ga-

vigoT, Tu rogoria Semosuli masalis xa-

risxze gamosavlis damokidebuleba.  

Tu gavaanalizebT eqsperimentiT miRebul 

Sedegebs, SevniSnavT, rom Semosul gasam-

didrebel masalaSi manganumis Semcveloba 

umTavresad meryeobs 10 _ 14 %-is farglebSi 

[3]. Catarebuli 98 cdidan am Sualedze modis 

85 cdis Sedegi. davyoT -s mniSvnelobebi 

=0.5 bijiT. TiToeul Sualeds SevusabamoT 

eqsperimentis dros Catarebuli gazomvebis 

raodenoba am SualedSi (f). es saSualebas 

mogvcems mogvianebiT vipovoT procesis maCve-

neblebi maTi xvedriTi wilis gaTvaliswine-

biT. sawyis wertilad aviRoT marTvis saw-

yisi, me-4 wertili [1, 3].  

am wertilSi reagentebis xarjebis mniSv-

nelobebia:  

 ; 

 ;  (4) 

 . 

optimizacia ganvaxorcieloT marTvis al-

goriTmiT [3]: 

  ,  

 

7qq max11 

75.0qq max22 

4.4qq 033 

1.151.15
03 αα)0.0235( βq 



sainJinro saqme – ENGINEERING – ИНЖЕНЕРНОЕ ДЕЛО

 

_____________________________________ 
ISSN 1512‐0996   stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ 

www.gtu.ge 95  #3 (505), 2017 

 

 
 

sur. 1. optimizaciis grafiki 

 

rac niSnavs, rom -s mniSvnelobebis cvli-

lebisas 10-dan 14%-mde, q3 miiRebs Sesabamis 

cvlad mniSvnelobebs. am dros q1, q2 fiqsire-

bulia. reagentebis q1, q2, q3 xarjebis mniSvne-

lobebis CasmiT (1) da (2) gamosaxulebebSi mi-

viRebT yoveli -Tvis Sesabamis -s da -s 

mniSvnelobebs. saSualo  gamosavlis angari-

Sis dros gaviTvaliswinoT -s TiToeul 

SualedSi misi mniSvnelobebis sixSire.  

aseTi angariSi CavataroT koncentratis 

xarisxis sami sxvadasxva davalebuli mniSvne-

lobisTvis: 20, 20.3 da 20.6. angariSis Sedegebi 

mocemulia cxrilSi.  

  
 

# α q1 q2 q3 β γ β0  f n 

1 10 7 0.75 4.85 19.99 26.58 20.00    

2 10.5 7 0.75 4.85 19.99 26.68 20.00 10-10.5 5 133.4 

3 11 7 0.75 4.81 19.99 27.23 20.00 10.5-11 10 272.3 

4 11.5 7 0.75 4.75 19.99 28.19 20.00 11-11.5 8 225.52 

5 12 7 0.75 4.67 19.99 29.46 20.00 11.5-12 16 471.36 

6 12.5 7 0.75 4.55 19.99 30.83 20.00 12-12.5 9 277.47 

7 13 7 0.75 4.41 19.99 31.98 20.00 12.5-13 12 383.76 

8 13.5 7 0.75 4.25 19.99 32.42 20.00 13-13.5 15 486.3 

9 14 7 0.75 4.06 19.99 31.55 20.00 13.5-14 10 315.5 

         85 2565.61 

         γsaS 30.1836 

           

,%
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gagrZeleba 
 

# α q1 q2 q3 β γ β0  f n 

1 10 7 0.75 4.91 20.28 25.63 20.30    

2 10.5 7 0.75 4.9 20.29 25.68 20.30 10-10.5 5 128.4 

3 11 7 0.75 4.87 20.29 26.21 20.30 10.5-11 10 262.1 

4 11.5 7 0.75 4.82 20.29 27.19 20.30 11-11.5 8 217.52 

5 12 7 0.75 4.73 20.29 28.52 20.30 11.5-12 16 456.32 

6 12.5 7 0.75 4.62 20.29 30.05 20.30 12-12.5 9 270.45 

7 13 7 0.75 4.48 20.29 31.49 20.30 12.5-13 12 377.88 

8 13.5 7 0.75 4.32 20.29 32.36 20.30 13-13.5 15 485.4 

9 14 7 0.75 4.13 20.29 32.07 20.30 13.5-14 10 320.7 

         85 2518.77 

         γsaS 29.6326 

           

# α q1 q2 q3 β γ β0  f n 

1 10 7 0.75 5.01 20.58 23.62 20.60    

2 10.5 7 0.75 5.02 20.59 23.57 20.60 10-10.5 5 117.842 

3 11 7 0.75 4.99 20.59 24.03 20.60 10.5-11 10 240.307 

4 11.5 7 0.75 4.94 20.59 24.99 20.60 11-11.5 8 199.925 

5 12 7 0.75 4.86 20.59 26.40 20.60 11.5-12 16 422.395 

6 12.5 7 0.75 4.76 20.59 28.15 20.60 12-12.5 9 253.336 

7 13 7 0.75 4.62 20.59 30.02 20.60 12.5-13 12 360.239 

8 13.5 7 0.75 4.47 20.59 31.64 20.60 13-13.5 15 474.542 

9 14 7 0.75 4.28 20.59 32.42 20.60 13.5-14 10 324.231 

         85 2392.82 

         γsaS 28.1508 

 

cxrilis monacemebis mixedviT Semosuli masalis xarisxze () gamosavlis damokidebulebis 

grafikebi sxvadasxva 0-is SemTxvevaSi mocemulia me-2, me-3 da me-4 suraTebze.  
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sur. 2. optimizaciis Sedegad miRebuli Semosuli masalis xarisxze gamosavlis  

damokidebulebis grafiki 0=20%-is SemTxvevaSi  

 

 
sur. 3. optimizaciis Sedegad miRebuli Semosuli masalis xarisxze gamosavlis  

damokidebulebis grafiki 0=20.3 %-is SemTxvevaSi  

 

 
sur. 4. optimizaciis Sedegad miRebuli Semosuli masalis xarisxze gamosavlis  

damokidebulebis grafiki 0=20.6 %-is SemTxvevaSi 
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me-5 suraTze mocemulia Semosuli masalis 

xarisxze gamosavlis damokidebulebis grafi-

ki, romelic agebulia flotaciis procesis 

statistikuri monacemebis [3] mixedviT.  

 

 

 

sur. 5. Semosuli masalis xarisxze gamosavlis damokidebulebis  

grafiki optimizaciamde 

 

cxrilis monacemebis gaanalizeba, da Se-

sabamisad, naxazebis Sedareba, aSkarad gviC-

venebs optimizaciiT miRebul efeqts. flo-

taciis procesis optimizaciis Sedegad 0= 

=20%-is SemTxvevaSi koncentratis saSualo 

gamosavali gaxda 30.2% (sur. 2), 0=20.3%-is 

SemTxvevaSi 29.6% (sur. 3), xolo 0=20.6%-is 

SemTxvevaSi _ 28.2% (sur. 4), rac yvela 

SemTxvevaSi gacilebiT maRalia optimiza-

ciamde gamosavlis saSualo mniSvnelobaze _ 

 (sur. 5) [3].  

 

daskvna 

Catarebuli kvlevebis Sedegad miRebulia 

manganumis madnis flotaciuri xerxiT gam-

didrebis procesis optimaluri marTvis al-

goriTmi. kvlevebi Catarebulia procesis ma-

Tematikuri modelisa da wrfivi daprograme-

bis meTodis grafikuli variantis gamoyene-

biT. miRebuli marTvis algoriTmi asaxavs 

mmarTveli sididis _ Txevadi minis xarjis 

damokidebulebas SemaSfoTebel zemoqmede-

baze. am ukanasknelis cvlilebis farglebi 

dayofilia garkveuli bijiT. naangariSevia 

TiToeulis Sesabamisi miznis funqcia. gaTva-

liswinebulia gazomvebis raodenoba TiTo-

eul SualedSi da amis safuZvelze napovnia 

gamdidrebis procesis maCveneblebi maTi xved-

riTi wilis gaTvaliswinebiT. yovelive aman 

mogvca prognozirebis saSualeba: optimizaci-

is safuZvelze agebuli marTvis sistema uz-

runvelyofs SemaSfoTebeli zemoqmedebis cva-

lebadobis miuxedavad kondiciuri koncent-

ratis maqsimaluri gamosavlis miRebas.  

 

 

-10%

0%

10%

20%

30%

40%

50%

60%

70%

10 10.5 11 11.5 12 12.5 13 13.5 14

, %

, %

%4.26γ 



sainJinro saqme – ENGINEERING – ИНЖЕНЕРНОЕ ДЕЛО

 

_____________________________________ 
ISSN 1512‐0996   stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ 

www.gtu.ge 99  #3 (505), 2017 

literatura 

1. Butskhrikidze G., Oniani M. Optimization criterion and tasks for the ore enrichment processes. „Samto zhurnali“. 
#2(15). 2005, 79-81 pp. (in Georgian). 

2. Butskhrikidze G., Oniani M. Flotation process optimization by the linear programming method. „Samto zhurnali“. 
#1(8). 2002, 48-49 pp. (in Georgian). 

3. Oniani M. Flotation process optimization. Publishing house „teqnikuri universiteti“. Tb., 2012. (in Georgian). 
 

 

 

 

UDC 622  

SCOPUS CODE 2201 
 

FORECAST OF THE OPTIMIZATION RESULTS 
 
 
M. Oniani Department of Mining Technology, Georgian Technical University, 75 M. Kostava str, 0175 

Tbilisi, Georgia  
E-mail: moniani@gmail.com 

 
 
Reviewers:  

R. Enageli, Professor, Department of Mining Technology, Faculty of Mining and Geology, GTU 
E-mail: Enageli@mail.ru 
M. Tsereteli, Professor, Department of Mining Technology, Faculty of Mining and Geology, GTU 
E-mail: mi-tseret@rambler.r 

 
ABSTRACT. The paper deals with the algorithm for manganese ore enrichment process by flotation method. The 

research is performed using the mathematical model of the process and graphical option of linear programming. The 
obtained control algorithm reflects the optimal relation of the controlling quantity (consumption of the liquid glass) on 
the disturbing influence (manganese content in the ore to be enriched). The range of the change of the latter is 
divided into certain steps. The aim function is calculated for each value of manganese content. Number of 
measurements in each interval of the experiment is considered and enrichment process identifiers are found taking 
into their share as well. Based on this the forecast is made - optimization based automated control system provides 
maximum outcome of conditional concentrate regardless changes in disturbing influence. Resume:  

 

KEY WORDS: Automated control system; control algorithm; controlling quantity; disturbing influence; flotation 
process; optimization. 
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АННОТАЦИЯ.  Приводится алгоритм управления процессом обогащения марганцевой руды методом 
флотации. Исследования проведены с помощью применения математической модели и графического варианта 
метода линейного программирования. Полученный алгоритм управления дает зависимость управляющей 
величины (расхода жидкого стекла) от возмущающего воздействия (содержания марганца в обогащаемой 
руде). Область изменения значений последнего разделена определенным шагом. Проведен расчет целевой 
функции для каждого значения содержания марганца. Предусмотрено количество измерений в каждом 
интервале и найдены показатели процесса обогащения с учетом их удельной доли. На основе вышеуказанного 
сделан прогноз – построенная на основе оптимизации система автоматического управления обеспечивает 
получение максимального выхода кондиционного концентрата независимо от изменения возмущающего 
воздействия.  
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ABSTRACT.  
The present work considers the existing and possible 

logical schemes of deployment and laying of the rapidly 
deployable, single span bridges on the obstacle. 

The considered schemes are classified according to 
basic principles of shaping the engineering transformable 
systems. As a result, the fact that the accomplished single 
span bridges are based on one of the transformation 
principles becomes clear.  

 The further enlargement of deployable bridge spans is 
becoming possible by using a composed – complex 
principle of transformable engineering systems. The work 
reviews the development of bridge structural designs by 
combination of folding and telescopic principles and 
principles of folding and rolling to enable overcoming 
obstacles with the width of 40-48 meter, instead of 
existing 20-24 meter width barriers, by deployable single 
span bridges. 

 
KEY WORDS: Bridge; extreme; mechanized; portable; 

rapidly deployable; single span; shaping; transformable.  
 

 

INTRODUCTION 

One of the pressing problems in the bridge engine-
ering is the development of rapidly deployable single 
span bridges capable of being placed on a single 
vehicular mounting means. Such bridge constructions 
may be used in instances where it is impossible to erect 
intermediate supports in a short time period. The reason 
is short time allotted for laying a bridge on the one hand, 
and, in case of availability of the intermediate supports 
on an obstacle, their big length, lack of information 
about physical and mechanical properties of soil, very 
fast flow of rivers, complicated outline of a profile and 
many more factors on the other hand.  

The so called mechanized rapidly deployable  single 
span bridges are used in practice under extreme 
conditions, both in military and civil circumstances.  

For example, mechanized military bridges, also known 
as “assault” bridges, are laid over an obstacle in 3÷10 
minutes. The bridge’s length is 22-24-32 meters at the 
most. The whole process proceeds from the personnel 
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armoured equipment, without having to leave a tank. The 
folded bridge unit load height is 2.5 meters at the 
maximum, and width is up to 4 meters, the length often 
being 10-12 meters, sometimes reaching 16 meters. Their 
weight varies within the range of 12÷20 tones. 

As can be seen from the above parameters, the 
folded pallet length of the bridge reaches the transporta-
tion size limit and sometimes even exceeds it. This 
contributes to the difficulties in maneuvering of a brid-
gelayer – tank or motorcar.  

In modern stage, various modifications of state 
equipment of a bridge and a bridgelayer illustrated in 
figures 1 to 4, having the bridge weight-carrying ability 
within 50÷100 tones, have found wide application among 
the mentioned class bridges (http:/www.army-techno-
logy.com/contractors/engineering./man; 
http://www.globalsecurity.org/military/world/rok/k1-
pics.htm; http:/tewton.narod.ru/texnica/). 

 

      
 

Fig. 1. The deployable bridge built by mutual displacement  and sliding of the stacked span blocks 

 

 
 

Fig. 2. The stowed bridge transport package disposed on a tank bridgelayer and developed  

in “scissors” like deployment principle 
 

 
 

Fig. 3. The bridge mounting process with individual blocks of span  

parts deployed in “scissors” like principle 
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Fig. 4. The bridge built in the principle of “double scissors” deployment  

of individual blocks of the span parts 

 
 
It is just the sizes and weight of the folded unit load 

that impose a constraint on the condition that the 
existing solutions do not allow to build bridges having 
spans of 32-48 meters in deployed state by a single 
vehicular mounting means. Otherwise, if it was possible 
to create such bridges it would be possible to cross all 
existing dry or wet gaps by 85-95% even for military 
purposes, not to say anything on the use for civil 
purposes. 

The mentioned bridges are deployed in appropriate 
places according to different schemes. 

 
 

MAIN PART 

 1. THE BRIDGE DEPLOYMENT SCHEMES 

By systematizing the folding/deployment and laying 
of single span bridges over an obstacle, the following 
logical schemes are obtained after deployment: 

 
 

I. THE BRIDGE CONSTRUCTION IS DELIVERED WITHOUT BEING FOLDED OR DEPLOYED AND LAID OVER AN 
OBSTACLE (Fig. 5). 

 
 

 
 

Fig. 5. 1 – Vehicle; 2 – Mounting means; 3 – The bridge construction;  

4 – Obstacle 

 

 Such bridges must not be longer than 12 meters due to the unit load size limits. 
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II. THE BRIDGE CONSTRUCTION IS LAID OVER AN OBSTACLE BY APPLICATION OF A METHOD OF THROWING (Fig. 6). 
 

 
Fig. 6. 1 – Vehicle; 2 – The bridge span construction; 3 – Obstacle  

 
 
III. THE BRIDGE SPANS WITH BIDIRECTIONAL OPENING (Fig. 7). 

 
 

Fig. 7. 1 – Vehicle; 2 – Fixed span of a bridge; 3 – Opening spans;  4 – Obstacle 

 
 
IV. SETTING A BRIDGE SPAN SUPERSTRUCTURE OVER AN OBSTACLE BY MEANS OF DISMEMBERED UNITS AND A 

TELESCOPIC BOOM (Fig. 8). 
 

 
 

Fig. 8. 1 – Vehicle; 2 – Mounting means; 3 –Telescopic arrow; 4 – Dismemebered units of the bridge span; 5 – Obstacle 
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V. SETTING THE ENTIRE SPAN SUPERSTRUCTURE BY DISMEMBERED UNITS OF THE BRIDGE SPANS AND LAYING 
THEREOF OVER AN OBSTACLE (Fig. 9). 

 

 
 

Fig. 9. 1 – Vehicle; 2 – Mounting means; 3 – Dismembered units of the bridge span; 4 – Obstacle 

 
VI. THE ROLLED-DEPLOYABLE CONSTRUCTION OF THE BRIDGE SPAN (fig. 10). 
 

 
 

Fig. 10. 1 – Vehicle; 2 – Follower vehicle; 3 – Mounting elements; 4 – Rollable bridge construction; 5 – Helicopter; 6 – Obstacle 

 
 

VII. “SCISSORS” LIKE CONSTRUCTION OF THE BRIDGE SPAN (Fig. 11). 
 

 
 

Fig. 11. 1 – Vehicle; 2 – Mounting means; 3 – The span construction consisting of two parts and united by scissors principle; 4 – Obstacle 
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VIII. THE “SCISSORS” LIKE CONSTRUCTION OF THE BRIDGE SPAN ATTACHED TO A VEHICLE (Fig. 12). 
 

 

 
 

Fig. 12. 1 – Vehicular mounting means; 2 – “Scissors” like span; 

3 – Bridge entrance; 4 – Obstacle 

 

 

IX. THE DOUBLE HINGE FOLDABLE-DEPLOYABLE CONSTRUCTION OF THE BRIDGE – “DOUBLE SCISSORS” (Fig. 13). 
 

 
 

Fig. 13. 1 – Vehicle; 2 – Mounting means; 3 – The bridge span construction consisting of hingedly coupled three units; 4 – Obstacle  

 
 

According to the engineering systems theory [1], 
shaping of the deployment encompasses three basic 
principles, that are used in form shaping of the space 
reflectors [2]. Let us discuss each independently: 

 

1. Rolling principle (Fig. 14). 

 

 
 

In such a model, when the system is rolling or 
deploying, its opposite sides (+ -) are coming nearer to or 
move away from each other respectively, which can be 
expressed by symbols in the following way: 

 
 

 
 

 

Fig. 14 
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2. Folding principle (Fig. 15). 
 

 
 
In such a model, when the system is folding or dep-

loying, its same sides (+ ; -) and (_ ; _) are coming nearer to 
or move away from each other respectively, which can be 
expressed by symbols in the following way: 

 

 
 

Fig. 15 

 

 

3. Telescopic principle (Fig. 16). 

 

 
 
In such a model, when the system is folding or 

deploying, its different elements, surfaces with different 
symbols (+ _) are mutually displaced longitudinally. This 
leads to folding and deployment, which can be expressed 
by symbols in the following way: 

 

 
 

Fig. 16 
 
If we consider the logical schemes for deployment 

and folding of the deployable bridges according to the 
shaping principles of the transformable engineering 
systems, it can be concluded that all represented 
schemes correspond to one of the principles of 
transformations only.  

 

The classification of the schemes is as follows (see 
figures 5 to 13): 

I scheme – telescopic principle; 
II scheme – folding principle; 
III scheme – rolling principle; 
IV scheme - telescopic principle; 
V scheme - telescopic principle; 
VI scheme – rolling principle; 
VII scheme – folding principle; 
VIII scheme – folding principle; 
IX scheme – rolling principle. 
 
As it can be seen from the above classification, none of 

the schemes for deployment and folding of the bridge 
involve the complicated principle of deployment 
encompassing two or three principles of shaping. The 
present study will consider this approach for the purposes 
of developing new, bigger span bridge schemes. 

In addition, a modification will be made in the bridge 
superstructure design, instead of a whole section bar, 
the span construction will be implemented as trusses and 
combined systems to enable the own weight to be 
remained within the range of 15 – 20 tones in enlarged 
32 – 48 meter bridges. 

According to the transformation, the complicated 
shaping schemes were defined. Each of them consists of 
two simple shaping schemes: 

I – Folding principle + telescopic principle; 
II – Folding principle + rolling principle. 
According to the different designs of the I principle - 

folding principle + telescopic principle – the third case 
was also defined – 

III - Folding principle + telescopic principle. 
While the deployment principles are considered, it 

should be agreed that various types of designs can be 
selected with the same transformation principle. 

Let us discuss each transformation scheme 
individually. 

 

2. DESIGNS OF THE DEPLOYABLE BRIDGE 

I – Folding principle + telescopic principle. 

A design of the deployable bridge (Fig. 17) was 
developed according to the mentioned principles. 
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a) 

 
б) 

 

 
с) 

 

 
 

Fig. 17. a ‐ The folded package of the bridge; b ‐ The deployment process of the bridge; c - The deployed bridge design 
 

As it can be seen from the illustrated design, the 
bridge construction is built in accordance with a 
pantograph scheme, crossed elements 1 that are coupled 
to one another by means of central cylindrical hinges 2, 
upper edge cylindrical hinges 3 and lower cylindrical 
hinges 4. An element 1 following to the upper cylindrical 

hinges 3 is represented as cantilever 5. Just these 
cantilever extensions constitute the running part of the 
bridge. This condition is assumed after full deployment of 
the bridge, when the cantilever extensions 5 lean against 
the next upper cylindrical unit 3 by their ends and are 
fixed thereto (Fig. 18). 

 

 
 

Fig. 18. a ‐ The locking unit prior to the full deployment of the consruction; b ‐ The unit in locked state 
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Thus in the deployed bridge construction, the 
cantilever extensions 5 will be converted into an arc that 
is fixed in two supports. Schematically, one end of the arc 
is rigidly fixed, while the another end is hingedly fixed. 

In general, the entire bridge construction in a deployed 
state is a double hinge arc with a tie and consists of two 
tracks and connections between them (Fig. 19). 

 
a) 

 
b) 

 
c) 

 
 

Fig. 19. a ‐ The bridge side view; b ‐ The bridge top view; c ‐ The bridge in a deployed state 

 

It can be provided the bridge laying scheme over an obstacle herein, which is performed by a tank bridgelayer (Fig. 20). 
 

a) 

 
 
 

b) 
 

 
 

c) 
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d) 
 

 
 

 

e) 

 
 

f) 

 

 
 

 
 

Fig. 20. a ‐ The bridgelayer with a transport package of the folded bridge; b ‐ The folded transport package of the bridge is placed at the end of 

the bridgelayer mounting means boom; c ‐ The bridge laying process; d ‐ The deployed bridge prior to laying over an obstacle; e ‐ The bridge 

placed on the ends of an obstacle at the final stage of mounting; f ‐ The bridge in operational condition 

 
 
It should be noted herein that fixing the cantilever 

extensions end part in sockets (see Fig. 18) is performed at 
the c) and e) stages of the bridge deployment (see Fig. 20). 
At the stage d), the upper chord of the bridge is bended and 
stretched, projections are easily placed in the socket, and 
then, at the stage e), the projections tightly lean against the 
socket edge since the upper chord assumes the designed 
state and is already shrinked. 

The deployable bridge has the following advantages: 
1. The design of the bridge enables to overcome an 

obstacle of 48 meters in width; 
2. The bridge is deployed in a short time period; 
3. The bridge is deployed in the process of being 

transformed without the need in a human intervention; 
4. The transport package sizes - 11.2 x 4.1 x 2.85 in 

meters; 
5. Weight - 17000 Kg; 
6. No need in additional locking means after having 

been deployed; 

7. The running part of the bridge is involved in com-
mon operation of the bridge arc so as to save materials. 

 

The disadvantages of the bridge are as follows: 
1. Multiple cylindrical hinges in the bridge cause 

increase in the degree of the displacement of the bridge 
in a transversal direction by their arrangement; 

2. The bridge can be mounted by suspending it in its 
middle part which leads to additional material expendi-
tures to properly equip the bridgelayer, especially for 
setting the 28-30 meter telescopic boom; 

3. The bridge has very low rigidity in longitudinal ben-
ding since the intercrossing members solely are involved 
in operation during deployment. They have critical 
points, wherein its rigidity is minimal.  

Thus to eliminate the above disadvantages, we 
propose the novel bridge design [3, 4]. 

II – Folding principle + rolling principle. 

A novel design of the bridge has been developed in 
accordance with the mentioned principle (Fig. 21). 
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Fig. 21. a ‐ The bridge side view; b ‐ The bridge top view; c ‐ The deployed bridge construction 

 
In a deployed state, the bridge is a combined seg-

mented truss having an upper rigid chord 1 operating on 
bending-shrinking, rigid struts 3 hingedly fixed in central 
units 2 and arranged in a triangular manner, and a lower 
elastic chord 4 that rolls onto the struts on connecting 
transversal axes in lower hinge units 5 of the struts 
during folding of the bridge. 

The bridge consists of two tracks 6 interconnected by 
means of central shafts 7 connected to the central hinge 
units. 

The bridge construction is characterized by the rigid 
elements 1 interconnected by a pantographic scheme 
and coupled to one another in a cross like fashion by 
means of central cylindrical hinges 2 and the edge 
cylindrical hinges 8, at the deployment stages (Fig. 22), 
are playng the role of deployment elements only, to 
provide shaping process by transforming. However, at 
the final deployment stage they are arranged with the 
outline of the arc and are already representing the chord 
of the bridge upper running part. 

 
a) 

 

b) 

 
 

c) 

 
 

d) 

 
 

Fig. 22. a) The folded transport package of the bridge placed on a 

mounting vehicular means – bridgelayer; b) The bridgelayer is ready 

for deploying the bridge over an obstacle; c) The bridge deployment 

process; d) The bridgelayer laid down the completely deployed bridge 

on the opposite end of an obstacle 
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All the properties of the bridge have been studied by use of 4.8 meter model that represents the 48 meter bridge 
in scale 1:10 (Fig. 23).  

 

    
 

     
 

    
 

 
 

Fig. 23. Deployment stages of the experimental bridge model 



sainJinro saqme – ENGINEERING – ИНЖЕНЕРНОЕ ДЕЛО

 

_____________________________________ 
ISSN 1512‐0996    stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ 

www.gtu.ge 113  #3 (505), 2017 

Based on the study of the mentioned model, the lower 
chord of the bridge was modified and the folding principle 
“folding principle + rolling principle” was replaced by 
“folding principle + folding principle” (Fig. 24). 

The transformable bridge construction based on 
“folding principle + folding principle” differs from that 
based on “folding principle + rolling principle” (see Fig. 
21) mainly by arrangement of struts and the lower chord 

and their construction. In the given modification (Fig. 24) 
the lower chord 1 is constructed with “V-fold” rigid rods 
1 that “break” in the hinges 2 mounted thereon. The 
lower chord 1 is hingedly 3 connected to rigid posts 4 
and rigid foldable struts 5, the later being folded by 
“breaking” them in cylindrical hinges 6 mounted on the 
struts. The bridge is provided with two tracks 7. 

 

 

 
 

Fig. 24. a ‐The bridge side view; b ‐ The bridge top view; c ‐ The deployed bridge construction 

 
The deployment and folding of the mentioned bridge is illustrated in Fig. 25. 
 

a)  

 
 

b) 
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c) 

 

Fig. 25. a) The bridgelayer is ready for deploying the bridge over an obstacle; b) The bridge deployment process;  

c) The bridge in operational condition 

 

 

Notwithstanding some modifications, the following 
advantages and disadvantages are still remaining in the 
bridge construction. 
Advantages: 

1. The design of the bridge enables to overcome an 
obstacle of 48 meters in width; 
2. The bridge is deployed in a short time period; 

3. The bridge is deployed in the process of being trans-
formed without the need in a human intervention; 
 4. Weight - 19000 Kg. 

 
In addition: 

5. The enhanced longitudinal rigidity in vertical state 
during mounting; 

6. The bridge deployment mechanism will be conver-
ted into the running part of the bridge – upper combined 
chords of the truss - at the final stage of deployment; 

7. Enhanced transversal rigidity; 
8. The power mechanisms may not be needed for 

deploying and folding the bridge. 
Disadvantages: 

1. The bridge can be deployed and folded in its 
middle part only, that leads to increase in the weight of a 
bridgelayer mounting elements; 

2. Difficulty in locking the bridge units at the final 
stage, being not subjected to prediction; 

3. The sizes of the connection units in the running 
part of the bridge are limited which makes them non-
reliable in operation with big dynamic forces and blow; 

4. The desirable picture of rolling the lower chord ele-
ments and further modification of folding was not attained; 

5. Increased sizes of the bridge transport package 
11.4x4.0x3.4 in meters.  

In order to eliminate the above mentioned disadvan-
tages, a novel design of the bridge has been developed. 

Thus the construction logic of the above described 
modifications require development of a new design 
taking the advantages and disadvantages into conside-
ration. In this case, instead of modifying the principles in 
the basic formula of the bridge deployment shaping (e.g. 
“folding principle + telescopic principle”) it is possible to 
change the design that carries the mentioned principles. 
The different deployable bridge design has been 
assumed just in this way. 

III – folding principle + telescopic principle. 

The bridge construction illustrated in Fig. 26 has been 
developed according to the mentioned scheme. 
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Fig. 26. a)The bridge side view; b) The bridge top view; 

c) The deployed bridge construction 

 

The construction consists of two central running parts 
1 interconnected by means of a cylindrical hinge 2 
wherein an apex 3 is disposed. Each running part 1 
consists of two tracks 4, each being longitudinally 
arranged as rows of individual bars 5. The bars are 
interconnected near the apex portion 3. Each individual 
bar 5 is disposed in units 6 of the edge running part by 
telescopic insertion. There are only four such edge units. 
Pairs of the edge units are united at the apex side, while 
their other ends are free.  

Beneath the bridge construction, elastic struts 7, rigid 
posts 8, deploying devices 9 and elastic lower chords 10 
are provided. Each of them is disposed between the 
central parts and edge units during the folding of the 
bridge. 

The bridge construction will be disposed on a tank 
bridgelayer. It is attached to the bridgelayer by means of 
one of the edge units. The bridge is laid over an obstacle 
according to the described scheme (Fig. 27). 

 
a) 

 
b) 

 
c) 
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d) 

 
e) 

 
Fig. 27. a) A bridgelayer together with the bridge transport package; b) The bridgelayer is ready for deploying over an obstacle;  

c) The bridgelayer in starting moment of bridge deployment; d) The bridge deployment process;  

e) The deployable bridge in operational condition 

 

 

Advantages and disadvantages. 

The bridge design enables to reduce the transport 
package height, in addition to attaining the advantages 
of the above described bridges. In the given case, the 
height is 2 meters in 45÷48 meter span bridge. 

Particularly important is that multiple small cylindrical 
hinges are not used in the bridge, and it can be deployed 
by engaging the short mounting part of a bridgelayer 
with the end unit, thereby the bridgelayer construction 
weight is reduced. 

The deployment and folding of the bridge is per-
formed by mechanisms that are supplied by power from 
a bridgelayer. 

The mentioned bridges have been studied in terms of 
stressed conditions in deployment and deployment proces-
ses [5, 6, 7], that proved the reality of their manufacture. 

 

CONCLUSION 

Thus it can be concluded that further enlargement of the 
rapidly deployable bridge span is possible solely by 
combining two or more shaping principles of transfor-
mable engineering systems in a single design. 

As concerns the selection of an optimal modification of 
a concrete design based on complex principles of shaping 
after transformation, this can be regarded as the next task. 
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recenzentebi: 

o. xazaraZe, stu-is samSeneblo fakultetis aguli soxaZis samoqalaqo da samrewvelo 

mSeneblobis departamentis profesori 

E-mail: khazaradze@gtu.ge 

g. gratiaSvili, stu-s nagebobebis, specialuri sistemebisa da sainJinro uzrunvelyofis 

institutis mecnieri TanamSromeli, akademiuri doqtori 

E-mail: george_gratiashvili@yahoo.com 

 

anotacia.  warmodgenil naSromSi ganxilulia swrafad asagebi, erTmaliani xidebis 

gaSlisa da gadasalax winaaRmdegobaze gadebis arsebuli da SesaZlo logikuri sqemebi. 

ganxiluli sqemebi klasificirebulia transformirebadi sainJinro sistemebis formaT-
warmoqmnis ZiriTadi principebis mixedviT. amis Sedegad irkveva, rom ganxorcielebuli 

erTmaliani xidebi efuZneba transformaciis erT-erT romelime princips. 

gasaSleli xidebis malis Semdgomi zrda SesaZlebeli xdeba transformirebadi 

sainJinro sistemebis Sedgenil – rTul principze gadasvliT. aseTi logikiT naSromSi 

ganxilulia dakecvis da teleskopis principebis da dakecvisa da daxvevis principebis 

SeTavsebiT xidis konstruqciuli sqemebis Seqmna, romelic saSualebas iZleva, nacvlad 
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arsebuli 20-24 metri siganis winaaRmdegobisa, gasaSleli erTmaliani xidiT daZleul 

iqnes 40_48 metri siganis winaaRmdegobebi. 

Resume:  

sakvanZo sityvebi:  gasaSleli; erTmaliani; eqstremaluri; meqanizebuli; swrafad 

asagebi; transformirebadi; formaTwarmoqmna; xidi. 
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АННОТАЦИЯ. В работе рассмотрены существующие и возможные логические схемы раскрытия и укладки на 

препятствие быстровозводимых однопролетных мостов. 
Рассмотренные схемы классифицированы по основным принципам формообразования трансформируемых 

инженерных систем. Вследствие этого выясняется, что существующие однопролетные мосты основаны на 
одном из принципов трансформации. 

Дальнейшее увеличение пролета раскрываемых мостов становится возможным переходом на 
комбинированный - сложный принцип трансформируемых инженерных систем. Такой логикой в работе 
рассмотрено создание конструктивных схем моста совмещением принципов складывания и телескопа, а также 
складывания и свертывания, что дает возможность, вместо препятствий шириной 20-24 м, раскрываемыми 
однопролетными мостами преодолевать препятствия шириной 40-48 м. 

  
КЛЮЧЕВЫЕ  СЛОВА:  быстровозводимый; механизированный; мост; однопролетный; раскрываемый; 

трансформируемый; формообразование; экстремальный. 
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UDC 681.3 uak  

SCOPUS CODE 2208 
 

avtomatikisa da telekomunikaciis mowyobilobebis muSaobis 

saimedoobis sakiTxebi 
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recenzentebi: 

z. gamiSiZe, baTumis SoTa rusTavelis saxelmwifo universitetis fizika-maTematikisa da 
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anotacia. ganxilulia avtomatikisa da 

telekomunikaciis (at) mowyobilobebis saime-

doobis Semcirebis mizezebi; maTi funqcioni-

rebis xarisxis moTxovnili donis ganxor-

cielebisaTvis aucilebeli pirobebi _ dap-

roeqtebisas racionaluri gadawyvetilebebis 

miReba da saeqspluatacio parametrebis uz-

runvelyofis sistemis struqturis SerCeva 

muSaobis pirobebis TaviseburebaTa gaTva-

liswinebiT. warmodgenili masala xels Seuw-

yobs moqmedi avtomatikisa da telekomunika-

ciis (at) sistemis funqcionirebis efeqtia-

nobis donis SenarCunebasa da gaumjobesebas.  

 

 

sakvanZo sityvebi: aRdgena; dazianeba; 

marTvis sistema; teqnikuri momsaxureba; 

mtyuneba.  

 
 

Sesavali 

saimedooba obieqtis Tvisebaa, drois gark-

veul monakveTSi SeinarCunos yvela paramet-

ris mniSvneloba dadgenil sazRvrebSi, rom-

liTac xasiaTdeba moTxovnili funqciebis 

(moxmarebis, teqnikuri momsaxurebis, Senaxvisa 

da transportirebis) Sesrulebis SesaZleb-

loba mocemul reJimebsa da pirobebSi [1]. 



sainJinro saqme – ENGINEERING – ИНЖЕНЕРНОЕ ДЕЛО

 

_____________________________________ 
stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ   ISSN 1512‐0996 

#3 (505), 2017  120  www.gtu.ge 

avtomatikisa da telekomunikaciis nebis-

mierma mowyobilobam muSaobis procesSi 

SeiZleba dakargos funqciuri SesaZleblo-

bebi, ar aris gamoricxuli saimedoobis Sem-

cireba moTxovnil donesTan SedarebiT. amas-

Tan saimedoobis Semcirebis gamomwvevi mize-

zi dazianebis an mtyunebis warmoSobaa. Sesa-

bamisad, donis Sefasebis mixedviT teqnikuri 

obieqti SeiZleba imyofebodes or ZiriTad 

mdgomareobaSi: wesivruli an uwesivro. 

wesivrul mdgomareobaSi obieqti Seesaba-

meba normatiul-teqnikuri da konstruqciu-

li dokumentaciis yvela moTxovnas. uwesiv-

ro mdgomareobaSi obieqti SesaZlebelia 

aRmoCndes aRniSnuli moTxovnebidan erT-er-

Tis darRvevis SemTxvevaSic ki. uwesivro 

mdgomareoba SeiZleba gavyoT ramdenime da-

saxelebis qvemdgomareobad: muSaobisunaria-

ni, muSaobisuunaro da zRvruli. 

muSaobisunariani mdgomareoba, rogorc 

cnobilia, xasiaTdeba yvela parametris im 

mdgomareobaSi SenarCunebiT, romlebic axa-

siaTebs teqnikuri obieqtis unars, Seasru-

los mocemuli funqciebi. normis fargle-

bidan erT-erTi parametris gamosvlis SemTx-

vevaSic ki, obieqti xSirad gadadis muSaobi-

suunaro mdgomareobaSi. obieqtis zRvruli 

mdgomareoba is SemTxvevaa, rodesac ar aris 

mizanSewonili obieqtis Semdgomi gamoyeneba 

daniSnulebis mixedviT. amasTan, obieqtis 

aRdgena SeuZlebelia an miuRebelia moralu-

ri, an ekonomikuri mosazrebiT. 

obieqtis muSaobisuunaro mdgomareobidan 

SegviZlia gamovyoT e.w. „damcavi“ da „saxi-

faTo“ mdgomareobebi. „damcavi“ _ teqnikuri 

obieqtis iseTi mdgomareobaa, rodesac dad-

genil sazRvrebSia yvela im parametris is 

mniSvnelobebi, romlebic saWiroa obieqtze 

dakisrebuli funqciebis Sesasruleblad. 

„saxifaTo“ mdgomareoba fiqsirdeba normis 

farglebidan Tundac erTi parametris ga-

mosvlis SemTxvevaSi. 

 

 

 

sur. 1. teqnikuri obieqtis sxvadasxva mdgomareobaSi 

gadasvlis struqturuli sqema 

 

muSaobisunariani mdgomareobis erT-erTi 

Semadgeneli nawilia dazianebiswina mdgoma-

reoba. am SemTxvevaSi teqnikuri obieqtis 

Semdgomi eqspluatacia iwvevs misi muSaobis 

unaris dakargvas. obieqtis dazianebiswina 

mdgomareobis gamoyofa da dafiqsireba qmnis 

mtyunebebis Tavidan acilebis winapirobas. 

teqnikuri obieqtis erTi mdgomareobidan 

meore mdgomareobaSi gadasvla xdeba misi 

teqnikuri monacemebis gauaresebiT an gaum-

jobesebiT. 

1-el suraTze warmodgenil sqematur ga-

mosaxulebaze naCvenebia teqnikuri obieqtis 

erTidan sxva mdgomareobaSi yvela (cnobili) 

SesaZlo gadasvla: 

1. wesivruli mdgomareobidan muSaobisuna-

rian mdgomareobaSi gadasvla aRniSnavs 

teqnikuri obieqtis dazianebas; 
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2. wesivruli mdgomareobidan muSaobisu-

unaro, damcav mdgomareobaSi gadasvla xor-

cieldeba damcavi mtyunebis zegavleniT; 

3. wesivruli mdgomareobidan muSaobisu-

unaro, saxifaTo mdgomareobaSi gadasvla 

warmoebs saxifaTo mtyunebis zegavleniT; 

4. wesivruli mdgomareobidan muSaobisuna-

rian, dazianebiswina mdgomareobaSi gadasvla 

aris mtyunebis wina periodi; 

5. gadasvla wesivrul mdgomareobaSi xde-

ba obieqtis funqciuri SesaZleblobebis 

aRdgenis Sedegad gaumjobesebis SemTxvevaSi; 

6. gadasvla wesivrul mdgomareobaSi 

xdeba obieqtis funqciuri SesaZleblobebis, 

kapitaluri remontis Sedegad gaumjobesebis 

SemTxvevaSi. 

damcavi mtyunebis magaliTebad SeiZleba 

moviyvanoT sarkinigzo avtomatikaSi: sarel-

so wredis yalbi dakaveba; wiTeli Cvenebis 

gadatana gadasarbenis sasignalo werti-

lidan mis win mdebare sasignalo wertilze 

naTuris gadawvis SemTxvevaSi; reles zur-

guli da saerTo kontaqtebis SeduReba da 

a.S., xolo saxifaTo mtyunebebs miekuTvneba, 

magaliTad: sarelso wredis yalbi Tavisuf-

lebis Cveneba; SuqniSanze metad nebadamrT-

veli Cveneba naklebad nebadamrTvelis nacv-

lad (mwvane feris Cveneba yviTelis nacv-

lad); isris gadayvana moZravi Semadgenlobis 

qveS da a.S. 
  

  

ZiriTadi nawili 

avtomatikisa da telekomunikaciis siste-

mis (ats) funqcionirebis efeqtianoba, ro-

gorc cnobilia, didad aris damokidebuli 

daproeqtebisas miRebul mowyobilobaTa 

SerCevaze, teqnikur gadawyvetaze, rac xor-

cieldeba maTi muSaobis pirobebisa da sxva 

TaviseburebaTa gaTvaliswinebiT [1]. ats Sem-

cvel sawarmoebSi did rols TamaSobs sa-

eqspluatacio uzrunvelyofis (su) ori 

mimarTuleba [2]: 

pirveli _ unda damuSavdes marTvis 

obieqtis teqnikur saSualebaTa, saeqsplua-

tacio uzrunvelyofis sistema, (sus), rac 

Seicavs organizaciul-teqnikuri RonisZie-

bebis did raodenobas da aris mniSvnelo-

vani qvesistema. teqnologiuri procesis 

ganviTarebisaTvis agreTve aucilebelia 

teqnikuri eqspluataciis organizaciuli 

qvesistema (sur. 2).  

 

 

sur. 2. saeqspluatacio uzrunvelyofis sistemis 

Semadgenel nawilTa urTierTkavSiris struqturuli 

sqema 

 

meore _ aucilebelia TviT ats-is funq-

cionirebis xarisxi iqnes uzrunvelyofili, 

risTvisac teqnikuri saSualebebis kompleq-

sis eqspluataciis organizeba xdeba. 

saeqspluatacio uzrunvelyofis sistema 

SeiZleba ganixilebodes rogorc teqnikuri 

saSualebebis funqcionirebis xarisxis mar-

Tvis dinamikuri sistema, sadac monitorin-

gis (kontrolis) daxmarebiT teqnikuri xasi-

aTis informacias iReben da misi mdgomare-

obis Sesaxeb prognozs akeTeben. am informa-

ciis gaTvaliswinebiT, mowyobilobebis mu-

Saobis unaris gaumjobesebisaTvis gamoaqvT 
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gadawyvetilebebi maTze zemoqmedebis Se-

saxeb, sadac ZiriTadia: teqnikuri momsaxu-

reba (tm) _ profilaqtika (ese igi zemoqme-

debebis warmoeba mtyunebamde) da teqnikuri 

aRdgena (ta) _ mtyunebis Semdgomi moqme-

debebi. Sesabamisad saeqspluatacio uzrun-

velyofis sistemaSi gamoyofen teqnikuri 

momsaxurebisa (tm) da teqnikuri aRdgenis 

(ta) qvesistemebs. 

profilaqtikuri daTvalierebebi da 

samuSaoebi tardeba mtyunebaTa nakadebis 

parametrebis Sesamcireblad da obieqtebis 

xangamZleobis gasadideblad. teqnikuri mom-

saxurebis dagegmarebisaTvis aucilebelia 

Camoyalibdes samuSaoebis gegma da SeirCes 

Sesrulebis dro. SeiZleba gamoviyenoT tm-

is Catarebis vadebis daniSvnis ramdenime me-

Todi: kalendaruli, reglamenturi (namuSev-

ris Sesabamisad), kombinirebuli (obieqtis 

gamoyenebisas _ namuSevris Sesabamisad, Se-

naxvisas _ kalendaruli meTodi) da obieq-

tis mimdinare mdgomareobis mixedviT. 

ukanaskneli meTodis dros tm-is Catarebis 

an gamocvlis Sesaxeb gadawyvetileba miiRe-

ba obieqtis perioduli (araaparaturuli an 

aparaturuli) kontrolis Sedegebis gaT-

valiswinebiT. 

teqnikuri momsaxurebis samuSaoebi SeiZ-

leba Sesruldes ori reJimiT: gegmuri da 

Sereuli. gegmuri reJimiT tm tardeba namu-

Sevris toli periodis da mowyobilobebis 

muSaobis pirobebis Taviseburebebis gaTva-

liswinebiT. Sereuli reJimisas SesaZle-

beblia Sesruldes gegmuri da aragegmuri 

tm. gegmuri teqnikuri momsaxureba tardeba 

namuSevris garkveul periodSi umtyunebo 

funqcionirebis dros. Tu mtyuneba warmo-

iqmneba, mas gaasworeben da obieqtze atare-

ben avariul teqnikuri momsaxurebas. gegmu-

ri da/an avariuli tm-is damTavrebis momen-

tidan iwyeba obieqtis namuSevris periodis 

aTvla axali gegmuri tm-is dawyebamde. teq-

nikuri momsaxurebis dros unda Sesruldes 

Semdegi samuSaoebi: ZiriTadi parametrebis 

regulireba; defeqtebis aRmofxvra; muSao-

bis unaris kontroli da aRdgena. 

pirveli am samuSaoebidan tardeba ganm-

sazRvreli (ZiriTadi) parametrebis dasaSve-

bi sazRvrebidan gamosvlis SesaZleblobis 

aRkveTis mizniT. gegmuri teqnikuri momsa-

xurebis Catarebis vada namuSevris droze 

naklebi unda iyos (ganmsazRvreli paramet-

rebis daSvebis sazRvrebis masiurad darR-

vevamde). 

defeqtebis warmoqmna miuTiTebs jer ki-

dev muSa reJimSi myofi teqnikuri obieqtis 

mtyunebamde miaxloebas. teqnikuri momsaxu-

rebis dros aRmoCenili defeqtebisa da maTi 

gamomwvevi mizezebis aRmofxva ganapirobebs 

mtyunebebis acdenas da obieqtis maTi gav-

lenisagan dacvas. 

teqnikuri momsaxurebis samuSaoebi gani-

sazRvreba ramdenime etapiT. pirvelad aya-

libeben Casatarebel samuSaoebs da adgenen 

sias. Semdeg yofen maT Sesrulebis vadebis 

xangrZlivobis Sesabamisad, magaliTad, 100-

saaTiani, 500 saaTiani, 1000 saaTiani da a.S. 

(e.i. Catardeba obieqtis 100, 500, 1000 saaTia-

ni namuSevris Semdeg). amasTan, xdeba gan-

saxilveli sistemis yoveli mowyobilobi-

saTvis teqnikuri momsaxurebis optimizaciis 

amocanis gadawyveta. praqtikaSi tm-is opti-

mizaciisaTvis ganixilaven samuSaoTa Sed-

genilobas da mimdevrobas. arsebuli resur-

sebis gaTvaliswinebiT SesaZlebelia Ses-

rulebis vadebis gadanacvleba. 

teqnikuri aRdgenis (ta) qvesistema SeiZ-

leba iyos avtonomiuri an mibmuli (sxvas-
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Tan dakavSirebuli). avtonomiur qvesiste-

mebSi teqnikur saSualebaTa kompleqsis 

(tsk) yovel kompleqts gaaCnia yvela sare-

zervo elementi, sakontrolo (monitorin-

gis) da saremonto danadgarebi, agreTve 

momsaxure personali. gaTvaliswinebuli re-

montis sami ZiriTadi saxidan (wvrilmani, 

saSualo da kapitaluri) unda SeirCes im 

momentisaTvis saWiro da Sesabamisad Ses-

ruldes samuSaoebi: wvrilmani mtyunebebi-

sas Catardes saTadarigo elementebis da 

xelsawyoebis gamoyeneba; seriozuli mtyune-

bebis dros moxmarebul iqnes saremonto 

saxelosnoebi; Tu sistemam amowura Tavisi 

resursebi, is unda gaigzavnos saremonto 

qarxanaSi kapitaluri remontis Casatareb-

lad. kompiuteruli teqnikis eqspluataciis 

gamocdilebam aCvena, rom ramdenime donis 

aRdgenis yvelaze efeqturi sistemaa cent-

ralizebuli ierarqiuli sistema. teqnikuri 

aRdgenis qvesistemis proeqtirebisas auci-

lebelia damuSavdes misi struqtura, gani-

sazRvros teqnikuri momsaxurebis organoe-

bis sxvadasxva donis sawyobSi sarezervo 

elementebis teritoriuli ganlageba, spe-

cialistebis brigadebis optimaluri ricxvi 

da Semadgenloba, saremonto-gawyobis sten-

debis raodenoba da sxva maCveneblebi (avto-

matikisa da telekomunikaciis sistemis teq-

nikuri Sedgenilobis) saxeobis Tavisebure-

baTa gaTvaliswinebiT. 

teqnikuri aRdgenis qvesistemam unda uz-

runvelyos obieqtis muSaobis unari mtyu-

nebis Semdeg garkveuli droiTi intervaliT 

gadametebis gareSe. aRdgenis xangrZlivoba 

gaumarTaobis moZebnis samuSaoTa sistemati-

zaciiT mniSvnelovnad mcirdeba. Sesabamisi 

algoriTmebis agebisas iReben Semdeg daS-

vebebs: iZebneba erTaderTi gaumarTavi ele-

menti; gaumarTaobis Zebnisa da aRmofxvris 

procesSi sainJinro-teqnikuri personalis 

mier obieqtSi ar Seitaneba axali gaumar-

Taobebi; ar xdeba arsebul gaumarTaobaTa 

gamotoveba. 

gaumarTaobis moZebnis optimaluri al-

goriTmis agebis amocana mdgomareobs mori-

gi gasinjvis wesis arCevaSi, romelic uz-

runvelyofs danaxarjebis (drois, mate-

rialuris, energetikulis da sxv.) maqsima-

lur efeqturobas. optimalurobis krite-

riumebis saxiT gamoiyeneba: aucilebeli ga-

sinjvebis saSualo ricxvis minimumi; gau-

marTaobis moZebnis saSualo xangrZlivobis 

minimumi; Zebnis yovel safexurze maqsi-

maluri informaciis miReba da a. S. 

teqnikuri momsaxurebisa da teqnikuri 

aRdgenis Tanamedrove da perspeqtiuli me-

Todebi uSualod dakavSirebulia avtoma-

tizaciis maRal xarisxTan. sistemaSi Ziri-

Tadi struqturebis garda unda gaviTvalis-

winoT damatebiTic (CaSenebuli), romlebic 

muSaobs an avtomatizebulad, an avtomatu-

rad (adamianis minimaluri monawileobiT) 

da asrulebs teqnikuri momsaxurebis saWi-

ro funqciebs. 

  

daskvna 

statiaSi warmodgenili masala xels Seuw-

yobs moqmedi avtomatikisa da telekomuni-

kaciis sistemebis funqcionirebis xarisxisa 

da efeqtianobis moTxovnili donis SenarCu-

nebas da Semdgom amaRlebas sxvadasxva sa-

xeobis mowyobilobis muSaobis pirobebis 

Taviseburebebis gaTvaliswinebiT.  
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anotacia. dasabuTebulia mcenareuli ne-

dleulis gadamamuSavebeli mowyobilobis 

srulyofis aucilebloba. naCvenebia, rom 

mcenareuli nedleulis saSrobi manqanis 

srulyofa SesaZlebelia vibromduRare fe-

nis warmoqmnisaTvis muSa agentis pulsire-

buli miwodebis gamoyenebiT. warmodgenilia 

muSa agentis pulsirebuli miwodebis axali 

mowyobiloba, romelic iZleva pulsaciis 

sixSiris da miwodebuli haeris raodenobis 

regulirebis SesaZleblobas. mowyobilobis 

ZiriTadi muSa organoebia horizontalurad 

ganlagebuli ori disko, romlebsac gakeTe-

buli aqvT naxvretebi muSa agentis (cxeli 

haeris) gasasvlelad. qvevidan ganlagebuli 

disko dasmulia vertikalur lilvze, rome-

lic uzrunvelyofs diskos brunvas saWiro 

siCqariT. zeda disko ganlagebulia vertika-

lur milSi, romelsac diskos zemoT gake-

Tebuli aqvs zambara, romelic uzrunvel-

yofs zeda diskos mWidrod mibjenas qveda 

diskoze. zeda diskos gaaCnia vertikaluri 

Rero, romelic gamoricxavs zeda diskos 

brunvis SesaZleblobas. vertikaluri mili 

zeda mxridan mierTebulia saSrob kameraSi 

muSa agentis Semyvan haergamanawilebelTan, 

romelic mowyobilobaSi warmoqmnil haeris 
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pulsirebul nakads awodebs saSrobi kame-

ris qveda nawilSi. vertikaluri milis qve-

da nawilze ki mimagrebulia muSa agentis 

Semomyvani milgayvaniloba. axali mowyobi-

loba gamoricxavs saSrobi kameris meqani-

kuri vibraciis aucileblobas da amiT amci-

rebs manqanis liTontevadobas da adidebs 

mis saimedoobas.  

 

sakvanZo sityvebi: vibromduRare fena; 

pulsacia; saSrobi manqana; fxvieri pro-

duqtebi; haeris miwodeba.  

 
 

Sesavali 

SoTa rusTavelis erovnuli samecniero 

fondis finansuri xelSewyobiT (granti # 

30/26) ganxorcielebuli proeqtis farglebSi 

damuSavda sakveb-samkurnalo mcenareuli 

nedleulis gadamuSavebis axali teqnologia 

da saWylet-saqucmacebeli safiqsacio-saS-

robi danadgari [1], romlis gamocdam aCvena 

teqnologiuri procesis maRali efeqturoba 

da mowyobilobis muSaobis saimedooba. da-

nadgari uzrunvelyofs mcenareuli nedleu-

lis sawyisi sasargeblo Tvisebebisa da 

antioqsidanturi potencialis SenarCunebas. 

Sesabamisad, aRniSnuli mowyobilobebis kon-

struqciebis Semdgom srulyofas didi praq-

tikuli da ekonomikuri mniSvneloba eniWeba. 

mcenareuli nedleulis gadamamuSavebel 

danadgarSi Tavisi funqciuri mniSvnelobiT 

erT-erTi ZiriTadia saSrobi manqana mcena-

reuli nedleulis daWyletil-daqucmace-

bul-fiqsirebuli masis vibromduRare fena-

Si. [2]. aRniSnuli manqanis uaryofiT mxared 

unda CaiTvalos saSrobi kameris vibraciu-

li moZraoba. sadgarze zambarebiT dakide-

buli kamera masTan saxsrulad dakavSire-

buli vibroamZravidan miRebuli rxevebis 

daxmarebiT iwyebs vibraciul moZraobas, 

rac ganapirobebs gasaSrobi masis vibrom-

duRare fenaSi gadayvanas. saSrobi kameris 

rxeviTi moZraoba ki ganapirobebs mTlianad 

manqanaSi vibraciebis warmoSobas aqedan 

gamomdinare yvela uaryofiTi SedegiT.  

  

ZiriTadi nawili 

Tanamedrove pirobebSi inJinerTa yurad-

Rebas sul ufro metad ipyrobs myari 

wvrildispersiuli masalebis vibromduRare 

fenaSi gadayvanis SesaZlebloba haeris 

pulsirebuli miwodebis meTodiT [3, 4], rac 

uzrunvelyofs Tbogadacemis procesis in-

tensifikacias da Tburi damuSavebis efeqtu-

robis amaRlebas. amasTan, es meTodi gamo-

irCeva Tavisi teqnologiuri simartiviT.  

wvis procesze akustikuri da hidrodina-

mikuri zemoqmedebis kvlevis samuSaoebi jer 

kidev XX saukunis 50-iani wlebidan daiwyo 

[5]. am samuSaoebis nawili warmatebiT dai-

nerga warmoebaSi, nawilze ki isev mimdina-

reobs muSaoba. aRniSnuli samuSaoebidan 

gansakuTrebiT SeiZleba aRiniSnos sacecx-

le mowyobilobebi samrewvelo da sayo-

facxovrebo daniSnulebis myari saTbobis 

dasawvavad [6, 7]. orive mowyobilobaSi myari 

wvrildispersiuli sawvavis nawilakebis 

wvis procesi mimdinareobs haeris pul-

sirebuli miwodebiT Seqmnil vibromduRare 

fenaSi. Tumca, TviT vibromduRare fenis 

Sesaqmnelad haeris pulsacia xorcieldeba 

cxauras vertikalur da horizontalur 

sibrtyeebSi vibraciis xarjze, rac maT 

naklovan mxared unda CaiTvalos.  



sainJinro saqme – ENGINEERING – ИНЖЕНЕРНОЕ ДЕЛО

 

_____________________________________ 
stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ   ISSN 1512‐0996 

#3 (505), 2017  128  www.gtu.ge 

imis gaTvaliswinebiT, rom mcenareuli 

nedleulis daWyletil-daqucmacebul-fiqsi-

rebuli masis SrobisaTvis muSa agentia 95-

1000C-mde gacxelebuli haeri, nedleulis 

vibromduRare fenaSi gadayvanisaTvis SesaZ-

lebelia am haeris pulsirebuli miwodebis 

cnobili meTodis gamoyeneba. es gamoricxavs 

saSrobi kameris vibraciuli moZraobis sa-

Wiroebas, rac ganapirobebs saSrobi manqanis 

konstruqciis gamartivebas da saimedoobis 

amaRlebas, liTontevadobis Semcirebas, ag-

reTve vibroamZravze energodanaxarjebis 

Semcirebas.  

dasmuli amocanis gadasawyvetad saWiroa 

haeris pulsirebuli miwodebis iseTi mowyo-

bilobis damuSaveba, romelic ar iqneba da-

kavSirebuli vibraciul moZraobasTan. aR-

niSnul sakiTxze literaturuli monace-

mebis analizis safuZvelze damuSavebulia 

haeris axali pulsatoris konstruqcia, 

romlis principuli sqema warmodgenilia 1-

el suraTze.  

mowyobilobis ZiriTadi muSa organoebi 

aris horizontalurad ganlagebuli ori 

disko 1, 2, romlebsac gakeTebuli aqvs 

naxvretebi 4, 6 muSa agentis (cxeli haeris) 

gasasvlelad. qvevidan ganlagebuli disko 1 

dasmulia vertikalur lilvze 3, romelic 

uzrunvelyofs diskos brunvas saWiro siC-

qariT. zeda diskos 2 gare zedapirze damag-

rebuli aqvs mcire xaxunis koeficientis 

mqone masalisagan (magaliTad, ftoroplas-

tisagan), damzadebuli milisa 5, romelic 

amcirebs masTan meore diskos 1 kontaqtis 

procesSi warmoqmnil xaxuns. disko 2 sria-

lis saSualebiT ganlagebulia vertikalur 

milSi 8. aRniSnul mils 8 diskos 2 zemoT 

gakeTebuli aqvs traversa 9. traversas 9 da 

zeda diskos 2 Soris ganlagebulia zambara 

10, romelic uzrunvelyofs zeda diskos 2 

mWidrod mibjenas qveda diskoze 1. zeda 

diskos 2 gaaCnia agreTve vertikaluri Rero 

11, romelic RreCoTi ganlagebulia traver-

sas 9 naxvretSi da gamoricxavs zeda dis-

kos brunvis SesaZleblobas. vertikaluri 

mili 8 zeda mxridan mierTebulia saSrob 

kameraSi muSa agentis Semyvan haergamanawi-

lebelTan 6 (sur. 2), romelic mowyobilo-

baSi warmoqmnil haeris pulsirebul nakads 

awodebs saSrobi kameris qveda nawilSi. 

vertikaluri milis 8 qveda nawilze ki mi-

magrebulia muSa agentis Semomyvani milgay-

vaniloba 13, romelsac vertikaluri lil-

vis 3 Seyvanis adgilze gakeTebuli aqvs 

gamamkvrivebeli mowyobiloba 12 cxeli hae-

ris gaparvis Tavidan acilebis mizniT.  

 
 

sur. 1. vibromduRare fenaSi nedleulis saSrobi  

manqanis muSa agentis pulsatori 



sainJinro saqme – ENGINEERING – ИНЖЕНЕРНОЕ ДЕЛО

 

_____________________________________ 
ISSN 1512‐0996   stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ 

www.gtu.ge 129  #3 (505), 2017 

mowyobiloba Semdegnairad muSaobs:  

muSa agenti (95-1100C temperaturamde gac-

xelebuli haeri) kaloriferidan miewodeba 

muSa agentis Semomyvan milgayvanilobas 13, 

romlis gavliT moxvdeba qveda diskos 1 

qveda zedapirze. aRniSnuli disko vertika-

luri lilvis 3 daxmarebiT asrulebs brun-

viT moZraobas, ris Sedegad qveda 1 da zeda 

2 diskoebis naxvretebi 4, 6, 7 periodulad 

emTxveva erTmaneTs. aRniSnuli naxvretebis 

erTmaneTTan damTxvevis momentSi muSa agen-

ti Semomyvani milgayvanilobidan 13 gaiW-

reba zeviT ganlagebul vertikalur milSi 

8 da aqedan miewodeba am ukanasknelis zeda 

mxaresTan mierTebul saSrob kameraSi muSa 

agentis Semyvan haergamanawilebels, saida-

nac moxvdeba saSrob kameraSi moTavsebul 

produqtTan da awarmoebs Srobis process. 

lilvis 3 brunvis gamo diskoebis naxvre-

tebis 4, 6, 7 gadaketvis momentSi muSa agen-

tis saSrob kameraSi miwodeba Sewydeba da 

kvlav ganaxldeba mxolod aRniSnuli naxv-

retebis erTmaneTTan damTxvevis Semdgom 

momentSi. Sesabamisad, mowyobiloba haer-

gamanawilebelSi awodebs haeris pulsi-

rebul nakads. cxeli muSa agentis pulsi-

rebuli miwodeba ki uzrunvelyofs nedle-

ulis mduRare fenaSi Srobis procesis 

warmarTvas. haeris nakadis miwodebis pul-

saciis sixSire damokidebulia vertikaluri 

lilvis 3 brunvis sixSireze, xolo TviT 

miwodebuli haeris raodenoba _ diskoebSi 

1, 2 arsebuli naxvretebis 4, 6, 7 diametrze 

da raodenobaze. Sesabamisad, SrobisaTvis 

miwodebuli muSa agentis optimaluri rao-

denobis da misi pulsaciis sixSiris SerCeva 

ar aris rTuli.  

 

 
 

sur. 2. fxvieri produqtebis vibromduRare  

fenaSi saSrobi manqana 

 

 saSrob kameraSi (sur. 2) produqtis 

mduRare fenis win _ gamosatvirTi bolo-

saken gadaadgileba xdeba am kameraSi 1 muSa 

agentis Semyvani haergamanawileblis 2 hori-

zontisadmi daxris xarjze. produqti kame-

raSi miewodeba CamtvirTi fanjris 3 gav-

liT, xolo gamSrali produqti gamoit-

virTeba gamomtvirTi fanjridan 4. saSrobi 
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kameridan namuSevari haeris gamoyvana xdeba 

Semkrebi qolgis 5 gavliT.  

  

daskvna 

amrigad, warmodgenili konstruqcia uz-

runvelyofs saSrob kameraSi muSa agentis 

pulsirebul miwodebas pulsaciis sixSirisa 

da haeris xarjis optimaluri mniSvnelo-

bebis pirobebSi. es, Tavis mxriv, ganapiro-

bebs fxvieri produqtis vibromduRare fena-

Si Srobas saSrobi kameris meqanikuri rxe-

viTi moZraobis gareSe, rac amcirebs saSro-

bi manqanis liTontevadobas da adidebs mis 

saimedoobas.  
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ABSTRACT. The necessity of improving the equipment for the processing of vegetable raw materials is justified. It 
is shown, that the improvement of the drying machine is possible with creating a vibrating fluid bed by using pulsated 
flow of the working agent. Presented new device to pulsate the air supply, providing the possibility of regulation of 
pulsation frequency and the amount of air supplied as well. 

The main working elements of the device are two horizontally disposed discs, which have openings for the passing 
of the working agent (hot air). The disc is placed on the bottom of the vertical shaft, which ensures the rotation of the 
disc at the required speed. The upper disc is placed in a vertical pipe and is loaded from above by a spring, ensuring a 
close fit of the upper disc to the lower one. The upper disc is also equipped with a vertical axis, which prevents its 
rotation. The vertical pipe from the upper side is connected to the air distributor of the working chamber and provides 
a pulsated flow of the working agent. The pipeline of supply of the working agent is connected to the bottom of the 
vertical pipe. The new device excludes the need for mechanical vibrations of the drying chamber and thereby reduces 
the metal consumption of the equipment  and increases reliability of its operation. 

 
 Resume:  
KEY WORDS: Air supply; bulk materials; drying machine; pulsation; vibrating fluid bed. 
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АННОТАЦИЯ.  Обоснована необходимость совершенствования оборудования для переработки рас-
тительного сырья. Показано, что совершенствование машины для сушки возможно созданием виброкипящего 
слоя материала путем использования пульсированной подачи рабочего агента. Представлено новое устройство 
для пульсированной подачи воздуха, которое обеспечивает возможность регулирования частоты пульсаций и 
количества подаваемого воздуха. Основными рабочими органами устройства являются два горизонтально 
расположенных диска, которые имеют отверстия для прохода рабочего агента (горячего воздуха). 
Размещенный снизу диск насажен на вертикальный вал, который обеспечивает вращение диска с 
необходимой скоростью. Верхний диск размещен в вертикальной трубе и сверху нагружен пружиной, 
обеспечивающей плотное прилегание верхнего диска к нижнему. Верхний диск снабжен также вертикальной 
осью, которая предотвращает его вращение. Вертикальная труба с верхней стороны присоединена к 
воздухораспределителю рабочей камеры и подает пульсированный поток рабочего агента. К нижней части 
вертикальной трубы присоединен трубопровод подвода рабочего агента. Новое устройство исключает 
необходимость механических колебаний сушильной камеры и тем самым уменьшает металлоемкость 
оборудования и повышает надежность его работы. 

  
 

КЛЮЧЕВЫЕ  СЛОВА:  виброкипящий слой; подача воздуха; пульсация; сушильная машина; сыпучие 
материалы. 
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anotacia. ganxilulia specialuri kara-

da, romelsac akisria, rogorc macivris, ise 

kondicioneris funqcia. Mmacivars da kon-

dicioners aqvs saerTo kompresori da kon-

densatori, xolo yvela sxva kvanZi: saorT-

qlebeli, kapilaruli mili da avtomatikis 

xelsawyoebi aqvs damoukidebeli. universa-

luri  danadgari muSaobs sam reJimSi: 1) ro-

gorc mSrali yinvis macivari, 2) rogorc 

fanjris tipis kondicioneri, 3) erTdro-

ulad rogorc macivari, aseve kondicioneri. 

es danadgari aris ekologiurad usafrTxo. 

masSi CatvirTulia bunebrivi macivar-agenti 

propani m290, romelsac, rogorc ozon-

damSleli, ise globaluri daTbobis poten-

ciali nulis toli aqvs.  

  

sakvanZo sityvebi: macivari; macivar-agen-

ti; kompresori; kondicioneri; ozoni.  

 
 

Sesavali 

dRevandeli cxovrebis pirobebSi, rode-

sac didi yuradReba eniWeba eleqtroenergi-

is, liTontevadobis, macivar-agentebis da 

samacivre zeTebis, avtomatikis elementebisa 

da aparaturis danaxarjebis ekonomias, aseTi 

karaduli tipis macivar-kondicionerebia Ti-

Tqmis yvela am problemis gadaWris sauke-

Teso novatorebi. kondicioners SeuZlia sa-
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TavsSi komfortuli klimatis Seqmna da 

SenarCuneba 19 ൊ 25Ԩ temperaturiT da 

60 ൊ 75% fardobiTi tenianobiT. mSrali yin-

vis macivris sayinule sakanSi minimaluri 

temperatura miiReba െ24Ԩ-is toli, xolo 

gasacivebel sakanSi haeris temperatura 

meryeobs 0 ൊ 5Ԩ sazRvrebSi.  

   

ZiriTadi nawili 

karaduli tipis macivar-kondicioneris 

principuli sqema naCvenebia suraTze. igi 

Sedgeba: rotaciuli kompresorisagan 1, hae-

riT gagrilebis kondensatorisagan 2, kapi-

laruli milebisagan 3 da 4, saorTqleble-

bisagan 5 da 6, da orsvliani solenoiduri 

ventilebisagan 7, 8, 9 da 10.  

 

karaduli tipis macivar-kondicioneris  

principuli sqema 

 

sistema muSaobs Semdegnairad:  

samacivre reJimi, rodesac saWiroa ma-

civar-kondicioneris muSaoba sayofacxov-

rebo macivris rolSi. Oorsvliani solenoi-

duri ventilebi 7 da 10 iketeba, xolo 8 da 

9 iReba. Aamitom samacivro reJimSi macivara-

genti cirkulirebs Semdeg konturSi: kom-

presori 1, kondensatori 2, solenoiduri 

ventili 9, kapilaruli mili 4, saorTqle-

beli 5, solenoiduri ventili 8 da kompre-

sori 1.  

kondicirebis reJimi, rodesac saWiro 

xdeba macivar-kondicioneris muSaoba sayo-

facxovrebo kondicioneris rolSi. orsvli-

ani solenoiduri ventilebi 8 da 9 iketeba, 

xolo 7 da 10 iReba.Aamitom kondicirebis 

reJimSi macivaragenti cirkulirebs Semdeg 

konturSi: kompresori 1, kondensatori 2, 

solenoiduri ventili 10, kapilaruli mili 

3, saorTqlebeli 6, solenoiduri ventili 7 

da kompresori 1.  

karaduli tipis macivar-kondicioneris 

samacivro agregati damzadebulia БК-1500 sa-

yofacxovrebo kondicioneris bazaze. misi 

sicivis mwarmoebloba, rodesac macivara-

gentis duRilis temperaturaa 5Ԩ, tolia 

ܳ଴ ൌ 1500kkal/sTൌ 1740vt. rodesac agregati 

gadagvyavs samacivro reJimSi samuSaod, misi 

duRilis temperatura daecema െ24Ԩ-mde, 

xolo sicivis mwarmoebloba ki gaxdeba 

ܳ଴ ൌ 700kkal/sTൌ 812 vt. imisaTvis, rom 

sistemas SeZleboda samacivro reJimSi 

muSaoba, Danfos-is kompiuteruli programis 

mixedviT SeirCa saWiro sididis droseluri 

xelsawyo _ kapilaruli mili, romlis gaba-

ritebi, rodesac ܳ଴ ൌ 812vt tolia: kapila-

ris sigrZe ݈ ൌ 3,4m, xolo misi Siga diamet-

ria ݀ ൌ 1,24mm. 

gaangariSebuli sicivis mwarmoeblobis 

mixedviT (ܳ଴ ൌ 812vt) damzadda gawibovne-

bulzedapirebiani saorTqlebeli, romelic 

damontaJda gasayin kameraSi. mis mTel far-

Tobs uberavda centridanuli tipis venti-

latori, romelsac haeris nakadis nawili 

gasacivebel sakanSi gadahqonda. saorTqle-

belze aseve damontaJda defrostis sistema, 

romelic Sedgeba: dnobis eleqtrotaimeris, 
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Termoreles da eleqtrogamaxureblisagan. 

agregatis CarTva-gamorTvas uzrunvelyofda 

Ranko-s firmis Termoregulatori. 

 samacivro reJimidan defrostis reJimze 

gadasvla xorcieldeba Termorelesa da 

dnobis taimeris meSveobiT. rodesac sa-

orTqlebelis zedapirze temperatura miaR-

wevs ukidures minimalur mniSvnelobas 

(െ24Ԩ), Termorele gaixsneba da miawvdis 

dens dnobis eleqtrotaimers, romelic Ser-

Tavs gamaxurebel xelsawyos da avtoma-

turad ganrTavs kompresors da saorTq-

leblis ventilators. amis Semdeg iwyeba 

dnobis reJimi, romelic mimdinareobs 25 

wuTidan 35 wuTamde. am drois ganmavlobaSi 

saorTqleblis zedapirze mTlianad moixs-

neba Tovlis qurqi. Ddnobis periodis gasv-

lis Semdeg ki avtomaturad CairTveba komp-

resori da saorTqleblis ventilatori, xo-

lo Termorele Caiketeba da aRar miawvdis 

dens gamaxurebel xelsawyos. 

Termoregulatori muSaobs damoukidebel 

reJimSi. mas dnobis reJimTan kavSiri ar 

gaaCnia. igi kompresoris CarTva-gamorTvas 

awarmoebs samacivro kameraSi arsebuli 

haeris temperaturis mixedviT.  

rac Seexeba danadgaris kondicirebis re-

JimSi muSaobas igi gadayvanil iqna pultiT 

marTvaze, rogorc split sistemis kondici-

onerebi.  

  

daskvna 

Aamrigad, inovaciuri karaduli tipis 

macivar-kondicioneri, aris Zalian ekono-

miuri da didad moTxovnadi sayofacxovrebo 

daniSnulebis saqoneli, romlis warmoebac 

farTod unda dainergos macivrebis da kon-

dicionerebis wamyvan kompaniebSi.  
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ABSTRACT. The article presents the concept of a special cabinet, which also performs the functions of refrigerator 
and air conditioner. Refrigerator and air conditioning have a common compressor and condenser, and other nodes 
(capillary tubes, evaporators, and automatic devices) are separate. Universal unit operates in three modes: 1) no frost 
freezer, 2) windows air conditioning, 3) refrigerator and air conditioning at the same time. This unit is environmentally 
friendly. It is loaded R290 refrigerant, with zero potential of ozone depletion and global warming. Resume:  

 

KEY WORDS: Air-conditioning; compressor; refrigerant; refrigerator; ozone.  
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АННОТАЦИЯ.  Представлена принципиальная схема специального шкафа, который одновременно 
выполняет функции холодильника и кондиционера. Холодильник и кондиционер имеют общие компрессор и 
конденсатор, а остальные узлы (капиллярные трубы, испарители и устройства автоматики) у них раздельны. 
Универсальная установка работает в трех режимах: 1) холодильник сухой заморозки, 2) подоконный 
кондиционер, 3) холодильник и кондиционер одновременно. Установка является экологически безопасной. В 
нее загружен холодильный агент R290, у которого потенциалы разрушения озонового слоя и глобального 
потепления равны нулю.  

 

КЛЮЧЕВЫЕ СЛОВА: компрессор; кондиционер; озон; холодильник; холодильный агент.  
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ABSTRACT.  The article provides analysis of the 
statistics of sever and fatal accidents occurred at 
workplaces. The article comprises global data covering 
the worldwide experience, including Georgia. The role 
and goals of International Labour Organization have been 
defined in order to provide suitable and safe working 
conditions. Quantitative data of severe and fatal 
accidents are represented in the tables and diagrams 
according to the geographical zones. Etiologic (physical 
and chemical) factors, that cause occupational diseases 
statistics in Georgia during the recent years have also 
been discussed.  

The study also considers new mechanisms of emp-
loyees’ social security, which should consider hazardous 
and harmful factors in the working environment, the 
difficulty and stain of the working process. The article 
represents the recommendations for the social security 
schemes based on the exampleы of the developed 
countries. 

 
KEY WORDS:  Industrial injuries; International Labour 

Organization; labour safety; labour protection; occupa-
tional diseases; statistical data.  
 

 

INTRODUCTION 

International Labour Organization (ILO) regularly 
publishes accidents and occupational diseases statistics. 
ILO was founded in 1919. In 1949 it became the first 
specialized institution of the newly established United 
Nations Organization.  

ILO practices four strategic principles in its work, 
which are as follows: 

1. The development and realization of the main 
principles and rights in the working field; 

2. Safe employment guarantee with wide 
opportunity;  

3. Upgrading of workers’ social protection; 
4. The support of a social dialogue and the concept 

of its three-sided realization. 
To specify the above-said, ILO cultivates Rome 

International Standards through concepts and recom-
mendations, which refer to social insurance, labour 
safety and health, as well as other important points of 
labour law.  

ILO promotes the formation and development of 
independent organizations of employers and employees. 
It provides them with trainings and recommendations. 
ILO is the only agency in the UN whose functioning is 
based on a three-sided structure: a close collaboration 
of employers, employees and government organizations. 
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The role of trade unions is also great in determining 
occupational safety matters.  

ILO headquarters is in Geneva (Switzerland). 
The highest body of International Labour Organi-

zation is International Labour Conference, which is held 
annually. Every two years, a two-year programme and a 
budget are approved, which are funded by the member 
countries. In addition, the administrative council ope-
rates between the conferences, three times a year. 

International Institute of Social-Labour problems 
operates within ILO (Geneva, Switzerland) and Inter-
national Training Centre (Turin, Italy). 

 

MAIN PART 

Provision of occupational safety and health at 
workplace is realized by a target programme “Safe 
Work”, which is comprised of the international network 
of national and collaborative information centres (ILO/ 
CIS). The latter is composed of 160 centres worldwide. 

ILO activity and work in place are implemented via 
regional and sub-regional bureaus. The sub-regional 
bureau of Eastern Europe and Central Asia is in Moscow. 

When ILO was founded after the WW I, its resolution 
included the creation of labour inspection in all member 
countries. It resulted in documents that are still valid 
nowadays. 130 states convention # 81 was published in 
1947. It still proves timely these days. Several important 
conventions followed afterwards, including Labour 
Inspection in Agriculture (1969, #129) and Child Labour 
(1973, #138 and 1999, #182). These conventions did not 
change basic regulations of convention # 81, but 
completed it. 

According to International Labour Organization 
information, every 15 seconds one person in the world 
dies in a working place, while 6,000 people die every 
day. The number of accidents amounts to 270 million a 
year, among which 350,000 are fatal. The deplorable 
reality shows that more people die in working places 
than in a war. 

Workers should have decent working conditions. 
Their labour should not only be highly paid, but safe as 
well. They must have social security directly in the 
working place as well as for their family members. They 
should be granted the opportunity for individual 
professional growth and social integration. 

Labour protection is a key component of a decent 
labour conception. In other words, if the work is paid 
well, but is unsafe, it cannot be considered decent. If a 
person’s labour is free, but puts his health at risk, this 
labour is not decent either. If the working conditions in 
the contract are good, but the work is harmful for the 
health and welfare, such work is not decent either. 

ILO regularly publishes statistical data on work-
related accidents and occupational diseases. 

In Diagram 1, statistical data of work-related fatal 
incidents in the regions worldwide are shown (in 
absolute units).  

DIAGRAM 1 

 
Accidents and Abuse 
Urinary Systems Diseases 
Digestive System Diseases 
Neuropsychiatrical Factors  
Blood Circulatory System Diseases 
Respiratory System Diseases 
Malignant Growths 
Infectious Diseases 1 2 3 4 5 6 7 8 
 
1 _ Established Market Economy Countries; 
2 _ Former Socialist Economy Countries; 
3 _ India; 
4 _ China; 
5 _ Asia-Pacific;  
6 _ Sub-Saharan Africa; 
7 _ Latin America and the Caribbean; 
8 _ North Africa and Middle East. 
Calculations were conducted using two methods. At 

first, different age groups were studied separately and 
then - according to the gender. 
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The research in developing countries was conducted 
on a limited scale. Despite this fact, quantitative relation 
between influence factors and diseases coincided with 
the parallel figures of developing countries (but for few 
exceptions). 

According to the statistical data of International 
Labour Organization member countries, accidents gene-
rally take place in the following sectors: 

1. Agriculture/ fisheries/ wood processing. 
2. Industry and construction. 
3. Service sphere. 
As stated in Diagram 1, the number of work-related 

accidents is rising each year. The reasons vary. The main 
reasons are: 

1. The general growth of workers; 
2. Particular age groups results (2.03 million people) 

are different based on various calculations. These age 
groups are: 15-29, 30-44, 45-59, 60-69 and 70 +. The 
majority have already retired, and the data hava been 

retrieved from those diseases that have continued for a 
longer latent (hidden) period.  

3. The number of fatal accidents has increased 
insignificantly: decreased in developing countries and 
increased in developed ones. 

4. According to the latest data, fatal accidents have 
risen in China and some countries in Asia-Pacific. (ref. 
Diagram 2). However, work-related infectious diseases, 
for instance, malaria etc, represent a serious problem 
for African countries, India and others. 

In spite of the fact that poisonous substances use in 
developing countries is strictly controlled compared to 
the recent years, death toll and longer latent (hidden) 
periods of diseases have risen. This is particularly typical 
of asbestos. Chief experts from Britain estimate that 
3,500 people die annually in their countries due to 
mesothelioma and lung tumors, caused by asbestos. This 
applies to all those countries, where asbestos is still 
used in manufacturing processes. 

 
 

 
 

 

Diagram2. The number of fatal work‐related injuries in 2001 according 

 to the regions (total of 351,000) 
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The decrease of fatal accidents in economically 
developed countries is caused by employment structure 
changes: nowadays, dangerous industries, such as steel 
industry, ship-building and vessel utilization, agriculture, 
wood processing, mining industry etc, employ far less 
people. The majority of workers constitute service sector, 
which is much safer. In developing countries, however, 
industrialization is often accompanied by a sharp increase 
of fatal and non-fatal accidents. This fact is connected with 
the opening of factories, plants, development of infra-
structure, construction of roads and buildings. Unskilled 
and unqualified workers (including migrants) are employed 
there. A strange industrial environment raises the risk of 
injuries. If the historical experience the developed countries 
possess is applied in other countries, then initially the 
number of fatal or severe accidents, as well as diseases, will 
rise drastically. Then this number will be set at a particular 
index, until the state policy applies the historical experience 
and starts to provide safe working conditions. 

The fast growth of number of accidents in developing 
countries can be solved by perfecting the accountability 
and compensation systems, which increases statistical 
indexes. However these data do not include rural 
residents and unreported employees. 

According to 2011 figures, 4609 fatal accidents were 
reported, among which 3% due to crushed-betweens; 
9% - due to electrical shock; 10%- due to fallen objects; 
35% - due to falls; other accidents – 43%. 

The statistics indicate that falls are the main cause of 
death on construction sites. Even in developed countries 
like USA, where the safety of construction and assembly 
works is protected at legislative level (by means of major 
fines and other forms of liability), the death toll of 
workers fallen from heights reaches 35%. 

In developing countries with frail democracy, those 
that have neither a legislative base nor working place 
technical security matters organized (properly arranged 
scaffolding, protective nets, safety harness etc.), 
construction and assembly works connected with high 
risks are characterized by high index of injuries and 
often result in death. 

The existing conditions in labour protection sphere in 
Georgia were studied and analyzed by the association of 
trade unions within the project sponsored by Friedrich 
Ebert Foundation. 

The studies recorded a staggering number of ac-
cidents, occupational, and oncological diseases. In 2006, 

5 accidents were recorded only by the network of trade 
unions. The Ministry of Internal Affairs registered 87 
fatal accidents and 6 severe injuries; technical inspectors 
were allowed to investigate only 2 of them.  

Official statistics in Georgia for the period of 2007-
2012 according to Table 1 and Diagram 3 are as follows: 

 
 

DIAGRAM 3 

 
 

 TABLE 1 
 

Years Deceased Severely injured 

2007 33 25 

2008 38 34 

2009 41 56 

2010 81 168 

2011 21 53 

2012 29 136 
 

Indexes of the united trade unions of Georgia differ 
significantly from the official statistics. 

According to the data provided by the united trade 
unions, the total number of the severely injured and the 
deceased in the recent years is as follows: 

  
2011 137 injured and 54 deceased; 
2012 289 injured and 48 deceased; 
2013 111 injured and 23 deceased; 
2014 72 injured and 45 deceased; 
2015 82 injured and 42 deceased. 

 

2016 according to the data of 9 months’ period, 
there were 40 severe injuries and 20 fatal accidents.  

Occupational diseases indexes in Georgia: 
In 2005, 28 workers fell ill and 4 of them were women, 

3 of whom worked for “Chiaturmanganum” and one - for 
“Ferroalloy”. However “Georgian Manganese” still 
occupies the “leading” position: its 19 workers fell ill, 
which amounts to 67% of the total number of patients. 
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In 2006, 25 occupational diseases were registered, 
among which 18 were registered in “Georgian Manga-
nese”. The above-mentioned organization still shows the 
highest number of accidents (70% out of total number). 

In 2007, 2 accidents were registered, both in “Geor-
gian Manganese”. 

In 2008, not a single instance of occupational disea-
ses was registered, since special pensions for such 
incidents were no longer issued, and there was no point 
in suing the employer.  

Occupational diseases distribution in Georgia from 
1970 – 2006 is shown in Table 2. 

 
  TABLE 2 

 

Vibration disease  237 
Chronic manganese intoxication 234 
Chronic Bronchitis 169 
Pneumoconiosis  140 
Auditory nerve inflammation 96 
Bronchial asthma 81 
Different intoxications 23 
Manganoconiosis  20 

 
According to Table 2, vibration diseases occupy 1st 

position among occupational diseases (22.7%). 
Etiologic factors, that cause occupational diseases, 

are as follows: physical factors (vibration, noise and 
physical overstrain, overexertion of particular organs); 

chemical factors: industrial and agricultural toxic 
substances; industrial aerosols: dust, industrial allergens 
– organic and non-organic. 

Occupational diseases distribution according to age 
and work experience from 1970 – 2006 is given in Table 3.  

 

 
TABLE 3 

 

Work experience 
(year) 

age (year) 
 

 20 – 30 31 – 39 40 – 49   50 total 

1 – 5 7 27 40 22 96 

6 – 10 15 62 177 74 328 

11 – 20 13 47 145 162 367 

  21 - - 126 170 296 

Total 35 136 488 428 1087 

  
 
The results in Table 3 show that occupational dise-

ases occur in young, able-bodied individuals, which leads 
to a decrease of qualified manpower. 

 
CONCLUSION 

Transfer of a country’s economy to market economy 
requires the creation of new mechanisms of employees’ 
social security, which should take into consideration 

hazardous and harmful factors in the working environment, 
the difficulty and strain of the working process. 

Governments in developing countries and their 
partners created social security schemes that aim to 
compensate (at least partly) income decreases due to 
accidents and occupational diseases as well as to cover 
medical and rehabilitation expenses for the injured, to 
provide financial benefits to the family in case of the 
breadwinner’s death. 
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anotacia. statiaSi gaanalizebulia samuSao adgilebze mZime da sasikvdilo ubeduri 

SemTxvevebis statistika rogorc msoflio, ise saqarTvelos masStabiT. gansazRvrulia 

Sromis saerTaSoriso organizaciis roli da amocanebi Rirseuli da usafrTxo Sromis 

pirobebis Sesaqmnelad. cxrilebsa da diagramebSi mocemulia geografiuli zonebis 
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agreTve, bolo wlebis travmatizmisa da profdaavadebaTa statistika saqarTvelos masS-

tabiT, profesiul daavadebaTa ganawileba gasuli wlebis   fizikuri da qimiuri  faq-

torebis  zemoqmedebiT. 
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agreTve mocemulia socialuri dacvis axali meqanizmebi, romlebic unda iTvalis-

winebdes sawarmoo garemos mavne da saSiSi faqtorebis zemoqmedebis pirobebSi samuSao 

procesis simZimes. socialuri dacvis sqemebis saxiT statiaSi warmodgenilia rekomen-

daciebi ganviTarebuli qveynebis magaliTze. 
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(промышленные и сельскохозяйственные опасности, индустриальные аэрозоли: пыль, промышленные ал-
лергены - органические и неорганические) факторов.  

Приведены новые механизмы социальной защиты, которые должны быть адаптированы к 
производственной среде от тяжести вредных и опасных факторов рабочего процесса. В статье представлены 
схемы социального обеспечения, рекомендации на примере развитых стран. 
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ABSTRACT.  The idea to introduce English-language 

design studies to a leading engineering school in Georgia 
was first articulated in 2011. It led to an implementation of 
an international curriculum more familiar to European 
schools of design but largely untested in most of the post-
Soviet countries (with a notable exception of Strelka 
Institute for Media, Architecture and Design in Moscow, 
formed in 2008). Initial bachelor and master degree 
programs for the International Design School (IDS) of 
Georgian Technical University (GTU) in Tbilisi was 
completed in 2012, first students enrolled in 2013. The 
program - since only moderately modified to better adapt 
to the Georgian realities - had effectively been written by a 
Portuguese scholar Alex Velasco, an alumni of London’s 
Central Saint Martin’s College of Art and Design and a PhD 
researcher at Istanbul Technical University, who, prior to 
his assignment in Tbilisi, had implemented his teaching 
skills to neighboring Turkey where he had helped to 
successfully launch two modern curricula plans for design 
studies - at Middle East Technical University in Ankara and 
İzmir University of Economics: both of the plans had 
resulted in creation of new design schools highly valued, 
by now, not only in Eastern Europe but worldwide. 

 
KEY WORDS: Design thinking; brainstorming; higher 

education; hybrid teaching form; mental model; trend-
setting; user-experience (UX).  

INTRODUCTION 

Design Thinking 

The concept of the curricula plans for IDS has been 
broadly based on “design thinking” philosophy - long in 
the air but finally formulated, at the beginning of this 
century, by Tom and David Kelley, with Tim Brown, the 
founders of IDEO - the American think-tank for creative 
innovation. In their understanding, “design thinking” is “a 
methodology that imbues the full spectrum of innovation 
activities with a human-centered design ethos… powered 
by a thorough understanding, through direct observation, 
of what people want and need in their lives and what they 
like and dislike about the way particular products are 
made, packaged, marketed, sold and supported” (Brown, 
2008 : 86). The “design thinking” approach had since been 
embraced by the leading North-American and European 
design schools, initially Hasso Plattner Institute of Design 
(or simply “d.school” as it has become known) in Stanford 
University, then Harvard University/MIT and later moving 
further to Europe. Design thinking philosophy has been 
strengthened and enhanced by its increasing application 
to widening methods of solving problems of modern 
society, since it “incorporates constituent or consumer 
insights in depth and rapid prototyping, all aimed at 
getting beyond the assumptions that block effective 
solutions” (Brown & Wyatt, 2010 : 32).  
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MAIN PART 

Human Centered Ethos and User (UX) Experience 

The key advantages of design thinking model for 
education in Georgian universities cannot be overes-
timated. This approach to creative learning has been 
tested in various economic conditions and business 
transactions, and since it helps the companies to be 
more innovative, make products and services consumers 
really need, and bring them to market faster, it will be 
able to better address social issues in Georgia and spread 
the positive experience of design thinking to the entire 
region, which has also inherited problems of the post-
Soviet transition. Applying “user-experience” (UX) 
solutions based on thorough understanding of interests 
of both the clients and consumers, and thus crossing 
traditional boundaries between government, business 
and non-profit sectors, design thinking model has the 
ability to bring to the society an entirely new generation 
of designers with better understanding of how the 
relations between the market and the consumer work, 
and what needs are to be prioritized and met. Such a 
model is placed better than anything else to prepare the 
graduates for a successful practice. 

Design thinking meets volatile criteria set by ongoing 
phase of social and economic transformation in the 
world order, characterized by the free flow of talents and 
ideas. Previously, such movements were dictated by 
market forces and were financially constrained, but since 
the educators concluded that “designers have always 
been agents of change in society because their future-
oriented dispositions and willingness to frame and 
address pressing issues in a holistic way force us to ask 
fundamental questions and create new solutions” 
(Zenke, 2014 : 251), the designers gradually became 
undisputable leaders of the new world order and lead 
the innovators’ pack by creating opportunities and 
helping decision makers to face growing challenges. As 
“information technology is leading us towards a 
postcapitalist economy” (Mason, 2015 : 118), it is the 
people armed with design thinking tools who constantly 
generate, prototype and realize new ideas, and remove 
constraints preventing the market from adequately 
responding to rapid societal changes. These designers 
systematically enter the just-forming postcapitalist 
market, which is already overloaded with a free flow of 
information, and - while such an abundant market, most 

likely, is largely unwilling to be surprised by any novelty - 
still manage to vigorously and successfully attack it with 
products and services that had never existed before.  

Design thinking “relies on our ability to be intuitive, to 
recognize patterns, to construct ideas that have 
emotional meaning”, hence never relying on the over-
rational and the analytical, and “is best thought of as a 
system of overlapping spaces rather than a sequence of 
orderly steps. There are three spaces to keep in mind: 
inspiration, ideation, and implementation” (Brown & 
Wyatt, 2010 : 33). 

As a result, the three-spatial design thinking 
education model is future oriented, primarily concerned 
with “the conception and realization of new things” and 
focused on “planning, inventing, making, and doing” 
(Zenke, 2014 : 252), helping students succeed in the 
“world of flows”. Design thinking differs from deductive 
logic of presumption and preconception, and after the 
exhaustive process of research and exploration involving 
“inspiration, ideation, and implementation”, at the end, 
inevitably identifies a solution which is closest to the one 
that can, at once, be regarded as the optimal and which 
at times, during the process, seemed to be non-existent. 

Design thinking is therefore justifiably described in 
terms of “designerly ways of knowing” and, as such, 
massively influences the specialist education with its 
ability “to define, redefine and change the problem-as-
given in the light of the solution that emerges from the 
designers’ minds and hands. People who seek the 
certainty of externally structured, well-defined problems 
will never appreciate the delight of being a designer” 
(Cross, 2006 : 7). This kind of delight can only be felt by 
gradually acquiring the tools and experiences of 
“thinking” design school students who usually tackle 
problems “characterised as illdefined, or ill-structured, 
and… quite distinct from the kinds of well-structured 
problems that lie in the educational domains of the 
sciences and the humanities” (Cross, 2006 : 10). 

Hence the key to understanding design problems: 
they cannot be formulated rationally. They are inherent 
in the system which regularly looks to improve its ability 
to survive and develop, so their mathematically precise 
articulation is not possible: if it was, the designers would 
not be needed; the well-defined problems, rationally 
explained, carry their own solutions inside. “Design 
problems are considered ill structured because their 
solutions cannot normally be found by applying mathe-
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matical formulas or algorithms in a routine or structured 
way,.. it is not possible to apply formulas to problems 
that are not well bounded or even defined…. Design 
problems are open-ended because they typically have 
several acceptable solutions. Uniqueness, so important in 
many mathematics and analysis problems, simply does 
not apply to design solutions. In fact, more often than 
not, designers work to reduce or bound the number of 
design options they consider, lest they be overwhelmed 
by the possibilities” (Dym, Little & Orwin, 2014 : 13). 

Therefore, the harmony and proportion of the 
artefact, beauty of its composition and aesthetics of its 
representation, talent and drawing abilities of the 
author-artist capable to produce a striking, unique 
imagery, or come up with a brilliant, one-off idea worthy 
of a genius mind, are the qualities that usually are lo-
cated very far from the murky waters in which the 
modern designer – most likely, designers team – naviga-
tes its way to identify a qualified optimum in an abun-
dance of available solutions. 

 

Hands‐on Engineering Method 

There is another international model of teaching 
design school students also very well applicable to the 
curriculum of IDS which is a faculty of GTU - the oldest 
Georgian engineering institution. This model can be simply 
described as a “hands-on approach”. By origin, it is mostly 
British method for educating both engineers and, 
paradoxically, artists. Such schools or, as an example, 
Royal College of Art, are characterized by “individual 
experimentation, a close contact with materials and 
technologies, and an encouragement to take risks and to 
explore the limits of the subject. Bachelors’ level… includes 
a wide-ranging diagnostic Foundation course. Their work 
consists largely of projects... Firsthand experience is valued 
above textual description… Students learn important skills 
through undertaking project work and research, many 
skills which are never explicitly taught. This approach 
emphasises the experiential nature of design, acknow-
ledging that designers are best able to innovate when they 
have an intimate understanding of their craft“ (Boyd Davis, 
2000 : 64).  

Design as “craft” rather as “art” form is key to under-
standing and successfully applying this model to a 
modern design school curricula plan. Design and manu-
facturing always went hand-in-hand in British universities 
inspired by technological changes brought by industrial 

revolution and heroic scale of grand engineering tasks 
undertaken during the Victorian age: sewage system of 
London, Thames Embankment, London Underground, 
and further afield - the railway lines of British Empire 
designed and built across the world. All these works were 
effectively planned and carried out by "a motley crew” of 
“men engaged in practical works of construction and 
land drainage” who in fact were “skilled artisans” (Bucha-
nan, 1989 : 11) along with mechanics, smiths, molders, 
and millwrights, but who had nevertheless become true 
predecessors of those whom we may want to call “the 
thinking designers”.  

 

Design/Build Studio for Tangible Projects 

To educate those who, until very recently, had been 
mostly engaged with tangible results of their innovation 
and experimentation - architecture, interior, furniture, 
product, engineering design etc., - the best method of 
the “hands-on approach” to learning can be implemen-
ted in “design/build studios”. These are the classes of 
students led by instructors and based on a “3-c” 
principle: “collaboration, communication, and construc-
tion”. The most memorable example of such a unique 
collective “research and development” institute lays 
outside Britain - Rural Studio in the state of Alabama, 
USA, founded by arguably the greatest architectural 
design tutor and experimenter, the late Samuel Mockbee 
who once famously “said that students were “snake bit”: 
though they might not immediately know the whole 
significance of what they had learned, their experience 
stays with them-as a kind of benign venom-and might 
indeed inspire them in the future. Design/build projects 
transform values, which in turn inform how people 
continue to design and build” (Hailey, 2016 : 21).  

Design/build studio teams collaborate on conceiving 
plans, exploring various avenues of design opportunities, 
manufacturing and testing early prototypes, and - as it 
happens primarily in architectural design schools - 
engage in calculating loads, choosing sustainable ma-
terials and construction technologies, estimating 
practical costs, detailing joints and finally realizing the 
studio project(s): constructing a building on an available 
site. The entire process takes the instructor/student 
collaborative network to the roots of design-and-build 
sequence, fostering a collaborative and consensus-driven 
design experience, teaches “the value of collaborative 
thinking and understanding through building”, helps “to 
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propose, discuss, revise, and edit design ideas through 
drawing and models to arrive at a collective design for 
construction…integrating technology into design studio 
with focus on issues of sustainability, accessibility, con-
textual fit, permanence, comfort, and beauty among 
other considerations” (Hailey, 2016 : 22).  

For developing countries like Georgia, applying this 
model to IDS curricula plan is even more important for 
another, financial reason: it gives a certain direction to 
identify sources of funding design projects which will 
become key factors for a successful application of design 
thinking to the real world. Combining realization 
prospects to the “hands-on approach” always has a 
better chance to bring positive results to tutor/student 
collaboration than can be brought by a science-driven 
rationale which had been, traditionally, based on 
theoretical models. However Rural Studio was far from 
being the first to implement tutor/student collaboration 
for practical outcomes. The master/apprentice workshop 
method, indeed revolutionary at the time, was launched 
by Bauhaus in the post-WWI Germany. 

 

Relevance of Bauhaus  

Bauhaus had become a true predecessor to all 
modern design schools since it “attempted to organize 
and codify the revolutionary ideas of the early twentieth-
century “isms” and protomodern experiments into an 
educational method for the new industrial era. The 
modernist imperative for abstraction and experimen-
tation was applied to a system of design education 
fundamentals. The Bauhaus Basic Course was the first in 
design education to declare that… primary design 
education should begin with abstract problems to 
introduce these universal elements before students 
proceed to tackle programmatic design problems applied 
to specific scales, needs, and media. This emphasis on 
abstraction and experimentation, and the rejection of 
accepted traditional formulas, represented a radical new 
attitude in education” (McCoy, 2005 : 5). Probably the 
main difference from the Bauhaus method to the one 
widely used by the design thinking schools today is that, 
after foundation courses, the modern schools tend to 
switch students to applied projects because they 
consider it simulates “professional practice - a modern 
version of the apprentice system - rather than continuing 
an orderly sequence of fundamental design concepts and 
methods” (McCoy, 2005 : 6).  

Nevertheless, in most forms of modern design but 
especially in visual communications and graphics the 
Bauhaus teaching methods and functionalist ethic con-
tinue to be valid even a century later because they highly 
value the qualities of minimalism, universality, ratio-
nality, abstraction, simplicity, and plain geometry. They 
continue to be valid even as rapid advances in infor-
mation technology transform visual communications. 
Over and over again, this proves the fact how far 
reaching had revolutionary ideas of visionary founders of 
the Bauhaus been. Although interactive information and 
communication technologies require profoundly new 
visual strategies, the Bauhaus curriculum still seems to 
be centrally located in this communications revolution, 
as well as in teaching future graphic designers. 

Moreover, the philosophy of design thinking educa-
tion models has even been strengthened by recent 
dramatic changes in digital technologies and acceleration 
of information exchanges. Some authors argue “that the 
actions and events of innovative practice are emergent 
within its artefacts”, basing such a claim on a historical 
breakthrough made by famous American designer Henry 
Dreyfuss, whose design solution quoted below had 
effectively prompted XX Century most dramatic change 
in the direction of US design style - from Art Deco to 
Functionalism: “advent of the all-metal Douglas Dakota 
aircraft is a reason for Dreyfuss’ streamlining of the 
Hudson locomotives for the New York Central Railroad in 
1935” (Brown, 2016 : 283). The author of this claim 
thinks that these types of ground-breaking design 
decisions are function of “successful track record in 
investigation”, in which the author lists “The field - 
representing the literature, discourse, professional 
associations, and institutional authorities that accredit 
value and legislate the agenda in a particular domain or 
discipline, …Theory - representing principle, assumption, 
inference, prediction, forecasting, hypothesizing, well 
formulated guessing, borrowing and linking, inductions 
from the evidence, statistical tendencies, and neurotic 
compulsion, …The object - representing what the 
artefact is about. Represented as constraints exercised 
by: the brief, the tender, scope and focus of purpose, 
context/site, exceptions or adaptations, external 
regulation, traditional use and application, ...The “desig-
ner’” (Brown, 2016 : 287), and so forth. The primary 
outcome for the author is “The artefact -… publication, 



sainJinro saqme – ENGINEERING – ИНЖЕНЕРНОЕ ДЕЛО

 

_____________________________________ 
ISSN 1512‐0996   stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ 

www.gtu.ge 149  #3 (505), 2017 

authentication, iteration, and valuation, of design prac-
tice” (ibid, 287).  

 

Universal Appeal of Abstraction 

Another historic example of the same period in 
American design history clearly demonstrates that 
primary design education should, indeed, start by an 
“investigation” and abstraction of problems, and intro-
duction of universal mindsets, and then proceed to 
tackle design briefs: “When László Moholy-Nagy formed 
the New Bauhaus in Chicago in 1937..., he included 
lectures by philosophers and scientists. Since then, 
various other programs have introduced semiotics, 
literary theory, etc., to their curricula, and there is a 
growing recognition that a wide-ranging education is 
needed for a synthetic and integrative field such as 
design to progress” (Swanson, 2005 : 23). Others think 
that morphology - the study of form and shape, or social 
weight of historicism, or exposition of technology as well 
as deconstruction which has “no rules, only possibility” - 
are ensuring that methodology prevails over product and 
each one of the seemingly distant signals transmitted to 
students by ecology, urbanism, semiology and so on, 
actually represents “medium for the transfer of 
messages; it represents ideas, has rhetorical or metapho-
ric significance, and teaches through association” (Lewis, 
2009 : 53). 

There is no contradiction between seemingly distant 
concepts of “abstracting problems and introducing uni-
versal mindsets” by “teaching through association”, from 
one side, and “hands-on approach” in historical “mas-
ter/apprentice workshop” or modern “tutor/student 
collaborative team” - from the other. These allegedly 
“conflict” sides are, in fact, heavily interwoven within 
design thinking teaching philosophy that had initially 
been adopted by North American and European schools 
but had now become increasingly relevant beyond these 
geographies. Design solutions from the best students of 
these schools profit from the enrichment of information 
base, abstraction of the briefs, data mining and mind-
mapping, systematic brainstorming, while simultaneously 
they continue to engage in tireless sketching and 
comparing, choosing and rejecting materials, defining 
and refining alternatives, rapid prototyping and modeling 
solutions, and gradually approach the optimal ones 
which are, at the end, always well informed: that 
ensures, depending on the talents, experiences and 

efforts put by instructors and teams, that if they are not 
the most exciting ones - they always are, at least, good 
and innovative.  

But only a decade or two ago “the teaching strategies 
in most design schools discouraged systems-level 
thinking by asking students to design products (a book, 
brochure, multimedia presentation, etc.), usually outside 
the context of the systems to which they belong and 
even, in some instances, outside the context of 
use…Students rarely asked whether the problem is worth 
solving, moved beyond simple demographics in defining 
audience, or explored how the product fits into the 
larger context of the client’s organization - let alone the 
audience’s culture and everyday lives” (Davis, 2005 : 16). 
In contrast, the current curricula instruct students to 
simulate client’s function basing it on the manufacturer’s 
standpoint at the highest levels of corporate decision 
making, or on the customer’s standpoint as the 
manufactured product’s end-user, but more frequently - 
on both. The UX design solutions, initially applied to 
human-to-computer interactions, display interfaces, 
mobile applications, website designs and other forms of 
digital communication, now tend to expand from 
information technologies to the realm of “user-centered” 
or “user oriented” tangible projects which previously 
were listed in “custom designed” category. It finds its 
outcome in a form of “designer capitalism… centered on 
the ego as a form of self-reflexivity” (Jagodzinski, 2010 : 
155). 

Top design schools pursue the extension of valleys of 
communication, standard for historic design presen-
tations - sketches, schemes, plans and icons, perspective 
drawings, three-dimensional models, working prototypes 
- to other modes of communicating. It is especially 
relevant for students learning the skills of the most 
sought-after design profession of today: “visual com-
munication designer” or “graphic designer”. “Writing 
should be an integral part of a graphic design cur-
riculum… from project briefs and proposals to the text 
for a book, from headlines to taglines and catchphrases 
since it is an essential part of being a graphic designer. In 
an Identity course, students should write a detailed 
position paper describing the kind of establishment or 
institution for which they will be creating an identity, 
thinking long and hard before they actually begin to 
“design” anything. Encourage this brainstorming, this 
conceptualization, and require students to do research 
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on their projects even before they begin to design” 
(Baseman, 2005: 20). Thus, liberal arts, languages and 
cultures acquire growing prominence with migration, 
multiculturalism, the age of globalization, and 
accelerating information.  

 

Hybrid Teaching Form 

Another specific point distinguishing graphic design 
from other design disciplines is that although the graphic 
designers are now encouraged to work collaboratively 
and form teams, they still manage to maintain “their 
specific identity as the originators, “authors,” or control-
lers of visual ideas“ (Wild, 2005: 42). Seeing it as a 
conflict between teamwork and individualism, some 
tutors try to promote a co-existence of the two working 
methods - “the artisan” and “the craftsman”, while 
emphasizing that “authorship is, by and large, a way to 
train young designers as thinkers - and not merely as 
service providers… At the same time, to encourage them 
to seek references beyond the obvious: the richness of 
their sources testifies to an ability to engage a larger 
universe, and their work benefits from locating itself 
along a trajectory they’ve chosen and defined for 
themselves” (Helfand, 2006 : 12). As a result, a hybrid 
teaching form has been recently created and, actually, 
tested as whether it is expandable from the visual 
communications to other design disciplines. “No 
scheduled lectures or demonstrations are held. Fewer 
assignments, defined in less detail are presented to the 
students with the open requirement to make progress 
from one session to the next instead of any prescription 
regarding project milestones or process... Students spend 
a good deal of time showing each other practical skills, 
giving each other design suggestions, establishing their 
credentials within the group and assessing their own 
work in the light of everyone else’s work… The individual 
elements of studio worked best when all were employed 
together… Students assessed their own work critically... 
They chose and learned new tools strategically, …deve-
loped an appreciation of the impact one decision in 
design might have on those made previously and those 
yet to come” (Boling and Smith, 2014 : 41).  

This method well serves a “prime purpose of educa-
tion in design - to cultivate the generative, creative spirit. 
The essential benefit to society is that it frees the student 
from the bonds of purely commercial interests, from the 
mass culture of the empty self, and from moribund 

tradition. The creative spirit both defines society and 
gives it direction” (Hiebert, 2005 : 61). Such a hybrid 
model, addressing individual abilities yet heavily tying 
the outcome’s success to a well-instructed team-building 
effort, “involves creative thinking, imagination and 
visualization as well as ‘not-so creative’ activities and 
skills such as coordination, management, making pre-
sentations and persuasive skills” (NCERT, 2011 : 11), and 
is currently being enthusiastically expanded to design 
schools worldwide. 

This hybrid method, in conjunction with simulations 
of client’s function (manufacturer/customer/both), helps 
to expand teaching experiments by encouraging design 
students to participate in a “game play”. Game play has 
become strategically important in teacher-student 
interactions. We can trace this concept back to over fifty 
years but it has only recently become part of main 
curricula in major design schools, initially in North 
America. In 1965 one of the greatest designers and 
theorists of XX Century Paul Rand wrote essay “Design 
and the Play Instinct” where he stressed the importance 
of introduction of “play” into design education, because 
“producing work in the spirit of play had to do with such 
basic elements as harmony, balance, and composition, 
the hand-drawn gesture against the manufactured one” 
(Helfand, 2016 : 52). In modern digital times, play can be 
illusion-optical, perceptual, scale-confusing, image-
distorting, or even mechanical. When play finally takes a 
part in a day-to-day practice activity of a design firm and 
in teaching syllabi of a design school we then can claim 
that “design thinking has entered the cultural 
mainstream, ...working for a growing number of cogent 
and increasingly multidisciplinary educational programs 
that have successfully introduced design within the 
context of social innovation” (Helfand, 2016 : 154).  

 
Artisan and Craftsman Meet 

As we can witness from the above examples reflec-
ting various design thinking education models - artisan, 
craftsman or hybrid, they all are located in overlapping 
sectors covering engineering and art studies, and re-
quiring philosophic abstraction before moving to 
programmatic explorations related to context, site, 
scales, ergonomics, and other specifics. User centered or 
UX explorations preceded by brainstorming, mind map-
ping, trend setting, mental modeling, insight building, 
and finally framing insights, are central to a successful 
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modern design project. These days, sketching no longer 
necessarily starts with drawing the object in 
consideration – whether for a real commission, a studio 
project or a freelance speculative job. Most likely, initial 
forms are abstract, but with a clear aim to lead to a 
desired optimal solution. “Some of the shape making 
exercises such as cube and cylinder building relate in 
spirit to the eighteenth and nineteenth century practice 
of drawing solid geometric bodies... Design courses 
represented a distinct shift from technique-based cou-
rses, towards a more open-ended experimental ap-
proach which encouraged a critical attitude of mind” 
(Yeomans, 2005 : 209).  

Design industries which students of IDS can pursue in 
their studies and professionally, such as graphic/visual 
communications, web, product/industrial, exhibition, 
interior/furniture, architecture, animation, photography/ 
videography/TV - and even automotive design - are 
located in the art and design sector, but the accelerating 
pace of information technologies, with ever-growing 
common accessibility of designers to various digital tools, 
effectively blur boundaries between design and fine art. 
Design culture today is more “design-as-process” rather 
“design-as-solution”. There are no longer any identifiable 
final outcomes, only the optimal ones for a given time 
and context. Design today is merely a part of general 
critical discourses, “which move the focus of discussion 
away from design’s formal qualities to its broader 
contexts… where the creative and iterative design 
thinking process is revealed” (Charman, 2012 : 125). 
Today we accept that “the meaning of a product extends 
far beyond its direct function, and this is where thinking 
critically and analytically about design finds its foothold” 
(ibid, 127), and this is where applications of international 
models to teaching design in Georgian universities should 
be addressed. 

 

Applying Models 

Application of design thinking to studies in GTU is a 
process, success of which shall lead to breaking a new 
ground in Georgian higher education. The core of this 
concept is that “designing” (planning) the artefacts will 
not be seen as a separate from actually “making” 
(producing) them. During this process designers think 
mostly “intuitively” and not “rationally”. Such thinking “is 
not based upon conventional forms of logical infe-
rences… [because it] is abductive… different from the 

more familiar concepts of inductive and deductive 
reasoning… It is this particular logic of design that 
provides the means to shift and transfer thought 
between the required purpose or function of some 
activity and appropriate forms for an object to satisfy 
that purpose” (Cross,2011: 17). This process involves 
more informed view on the design from analysis of its 
strengths and weaknesses, to sudden “illumination” and 
“parallel design” ability related to drawing with the 
simple tools of pencil and paper which “gives the 
flexibility to shift levels of detail instantaneously; allows 
partial, different views at different levels of detail to be 
developed side by side, or above and below and 
overlapping; keeps a record of previous views, ideas and 
notes that can be accessed relatively quickly and inserted 
into the current frame of reference; and permits and 
encourages the simultaneous, non-hierarchical partici-
pation of co-workers, using a common representation” 
(Cross, 2011 : 93). Students should form teams of 2 to 4 
people for every design studio assignment. Each team 
should start with a brief, which allows for a certain level 
of unpredictability. After the field observing and design 
research, a team goes through a process of synthesis to 
distill what the members “saw and heard into insights 
that can lead to solutions or opportunities” (Brown & 
Wyatt, 2010 : 34).  

Methodologies for various assignments – either for 
interior and furniture, or graphics and visual com-
munication, or product design and engineering, taught in 
the current curriculum of IDS, may vary on a case by case 
basis. For instance, product designers may follow the 
path of “product planning and clarification of the task, 
conceptual design, embodiment design, detail design” 
(Riitahuhta, Lehtonen, Pulkkinen and Huhtala, 2011: 
138). Engineering designers may want to follow those 
who “clarified requirements, by asking sets of related 
questions which focused on the problem structure 

• actively searched for information, and critically 
checked given requirements 

• summarised information on the problem formu-
lation into requirements and… prioritized them 

• did not suppress first solution ideas; they held on to 
them, but returned to clarifying the problem rather than 
pursuing initial solution concepts in depth 

• detached themselves during conceptual design 
stages from fixation on early solution concepts 
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• produced variants but limited the production and 
kept an overview by periodically assessing and evaluating 
in order to reduce the number of possible variants” 
(Cross, 2000: 27). Interior designers may follow the 
world’s leading architect Rem Koolhaas who focuses “on 
programmatic effects rather than formal configurations, 
and has recommended overlaying incompatible prog-
rams into a discontinuous whole that is expected to 
engender new events” (Jormakka, 2007 : 39). For graphic 
designers, Bannan-Ritland and Baek (2008) devised the 
following sequence: Informed Exploration Phase, Needs 
Analysis, Survey Literature, Audience Characterization, 
The Enactment Phase, Research / System Design, 
Articulated Prototype, Detailed Design, and finally 
various phases related to evaluations and refinements; 
and so on.  

It is informed intuition and sensual abilities and not 
the rational or technical choices based on budget 
restraints and client’s limitations which are instrumental 
in bringing success to this design method and, as its 
consequence – to the design thinking educational 
programs. User experience, sustainability, product 
usability, life-cycle assessment, and brand-driven 
innovation are the tools for thinking designers. They 
“translate technical choices to the realm of product 
and/or user by means of expressive representations of 
the product. These representations are communicated in 
a language understood by all and this enables the other 
specialists to reflect on their choices and those of others, 
i.e. cross-disciplinary” (de Bont, 2013 : 148).  

Creativity and innovation are on the forefront of 
design thinking when it is engaged in applying its 
ideology to practical tasks, as well as framing and com-
municating its insights to the stakeholders. It translates 
“innovation plans into messages and images that make 
them understandable to stakeholders and end user... 
[and] divides all communications into three aspects: the 
message, the intended audience, and medium through 
which it is delivered. Empathy, metaphor, analogy, 
visualization, and emotional design are all employed in 
conjunction with planning activities” (Kumar, 2013: 555). 
Empathy, visualization, and emotion are all categories of 
user-centered design methodology when the teacher 
and his student finally agree that “habit of thinking from 
the user’s point of view should be ingrained [before] 
switching from research mode to design mode” (Young, 
2008 : 351).  

There are two other outcomes when applying the 
international model to teaching design in Georgia which 
needs to be constantly addressed while in the “thinking” 
mode: sustainability and simplicity.  

Sustainability today moved from construction sites to 
influence all other areas of design activity. The latest 
data demonstrates that the eco-design issues now 
extend to graphic design which provides at least “project 
messaging” for “re-nourished” projects that “must not 
impede basic human rights or be designed so as to 
negatively impact the biological environment” (Benson 
and Perullo, 2017 : 49); moreover, the issue of 
sustainability now concerns even IT industry including 
digital communications and software, because “signi-
ficant portion of the Internet’s total footprint—some say 
up to 40%—occurs on the frontend, the part created by 
designers” (Frick, 2016 : 71) 

As a result of studies in Nortumbria University, one of 
the best designers of modern times – Apple’s Jonathan Ive 
became a typically British “T-shaped designer”, “one with 
depth of discipline in a single area but also a breadth of 
empathy for other areas of design” (Kahney, 2013 : 18). 
His plain philosophy focuses on creation of a simple 
product that “belies something very complex” (Kahney, 
2013 : 189), following Steve Jobs’s mantra: “Simplicity is 
the ultimate sophistication.” (Kahney, 2013 : 125).  

 

 

CONCLUSION 

Outcomes 
 International Design School of GTU pursues design 

thinking philosophy - a creative strategy of collaborative 
design activity in an instructor/team (2-4 members) 
format, based on collective settings (cognitive offloading, 
reminding, keeping track, communication, storage, or-
ganizing, reasoning, and discovery), where represen-
tations provide additional functions through different 
forms of linguistic, graphical, and gestural interaction, 
with the aim to frame solutions for open, complex, 
dynamic and networked problems specific for post-
capitalist information-based societies, primarily in the 
fields of visual communication, conventional graphic, 
interior, furniture, product and industrial engineering.  

 IDS embraces human centered ethos and user (UX) 
experience placing “the concerns for the most fragile, the 
most unpredictable, but the most crucial component (the 
human) at the very center of system conception and thus 
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temporally at the earliest initiation phases of design” 
(Hancock, Pepe & Murphy, 2005 : 9). 

 IDS exploits hands-on engineering method integ-
rating advanced design thinking strategy with learning of 
engineering techniques and durable handcrafts such as 
metalworking, injection molding, carpentry, woodwor-
king, precision carving, weaving, pottery and so on, in 
order to provide students with a complementary blend 
of skills. 

 IDS uses so-called design/build studio model for 
tangible projects of architecture, interior, furniture, 
product design, packaging, printing, bookbinding, and 
other physical outcomes, offering students the oppor-
tunity to experience different stages of a small, but real 
project from the initial design sketch to the development 
of models and detailed drawings, all the way through the 
actual structure to the final appropriation of the finished 
result. This teaching model expands the hands-on 
experience, helps students to learn structural techniques 
and detailing, deal with the budget, schedule and 
unexpected obstacles, and work in collaboration with 
others and communicate with real clients, prospective 
users, local authorities, consultants and material 
suppliers, thus evaluating the quality of their thinking 
against the constraints of the real world and to 
understand the implications of their decisions in a 
broader context. 

 Relevance of Bauhaus is a constant reminder that 
the principles of the IDS philosophy were first tested a 
century ago in Germany. As long as the school tries to 
meet all the goals set by design thinking, UX design, 
hands-on engineering, and design/build models, the 
Bauhaus method – especially its Basic Course - lies as a 
historical foundation, a practical background for the 
creative strategy of collaborative design activity in 
modern university design education system. 

 Universal appeal of abstraction converts into 
teaching through association when, at the initial stage of 
design, instructor/student teams are engaged in 
introduction of universal mindsets based on information 
available through the Internet, libraries, interviews with 
leading trend experts, insight exchanges, and gene-
ralizing the flow of ideas rather than immediately limiting 
them to tackle a concrete client brief or to meet a 
current market demand. 

 Hybrid teaching form translates into fewer 
assignments, less detailed briefs, open-ended programs 
instead of prescriptions on project features. Individual 
elements of hybrid design studio work when all students 
collaborate in data mining, brainstorming, mind mapping 
sessions and have an instructor-led open platform to 
assess their own work critically. At this stage IDS is 
engaged, using hybrid teaching techniques and leading 
instructors, in certain mechanical engineering projects of 
the GTU - stair-climber wheelchair for people with 
moving disabilities, wind-and-solar power-operated self-
sufficient street lamp, and interior restructuring and 
redecoration of a lift to be produced in Georgia. The IDS 
is involved in these projects with the aim to 
ergonomically and functionally refine and frame design 
solutions for them and prepare for CAD-CAM production 
cycle at a Georgian machinery plant with a modern 
manufacturing equipment. 

 Artisan and craftsman meet at overlapping sectors 
of engineering and art studies. They both request 
philosophic abstraction before moving to programmatic 
explorations. Basic freehand drawing and engineering 
(technical) drawings skills become important factor in the 
process of exploration. In 2017 IDS modified curricula 
plan, significantly increased a number of hours allocated 
to freehand and technical drawing lessons, equipped 
students with simple but meaningful tools, and assigned 
them with a job to sketch, record, schematize, register 
and memorize the findings far from the given goal of an 
object but more related to the world around it – other 
objects, city, landscape, nature, faces and figures, and 
even subconscious images. The students therefore focus 
on programmatic effects rather than formal configu-
rations and delightfully attack ill-defined ill-structured 
programs to frame optimal solutions.  

 Methodology is everything. IDS students won’t gain 
much from the college years unless they are given a clear 
methodological guidance through the creative process 
rather than a set of striking images hand-sketched by 
brilliant artist-turn-teacher left on a paper as a template 
for their course work: a pathway well-worn over the 
centuries in traditional art schools. So applying inter-
national educational models to teach design in Georgian 
universities should, in author’s opinion, involve guidance 
methods instead of drawings. Or, to be more precise, the 
drawing abilities, as important as they are because they 
shorten the timescale from the idea to an optimal 
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product solution, should follow, on a parallel line of a 
mental highway, the buzz, fury and mess of an idea 
generation and its exploration in the “design thinking” 
process, but never precede it. Ill-defined problems can, 
neither, be solved by maths - which in itself is very 
important discipline for a design school curricula plan 

from the very first year because students learn abstrac-
ting problems by applying mathematical thinking to them 
– since an open-ended nature of design problem is 
caused by the fact that it never has, indiscriminately, a 
single, but always a good number of acceptable 
solutions.  
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anotacia.  dizainis saerTaSoriso skola (IDS) studentebs 2013 wlidan iRebs. statiaSi 

ganixileba IDS-Si e.w. „dizain azrovnebis“ saswavlo modelis danergva. igi aSS-is sten-

fordis universitetma SeimuSava. sasurvelia misi stu-Tan misadageba, radgan dizain-

azrovneba viTardeba instruqtaJiT, kolaboraciuli samuSaoebis SesrulebiT 2-4 kacian 

jgufebSi, romelTa komunikacia da ideebis gacvla xdeba lingvisturi, grafikuli, Jestebis 

saSualebiT da Sedegad rTuli, dinamikuri da qseluri problemebis optimaluri gadawyveta 

muSavdeba. saswavlo progaramaSi Semodis momxmarebelze orientirebuli (UX) gamocdileba: 
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masSi adamianis miswrafebebi, survilebi sruladaa gaTvaliswinebuli, obieqti momxmareblis 

TvalTaxedviT igegmeba, risTvisac dizainis skola iyenebs xeliT sainJinro damuSavebis 

meTods liTonze, xeze, qsovilsa an sxva masalaze, xolo praqtikuli Sedegis misaRwevad  

mimarTavs e.w. „SeniT dagegme/SeniT aaSene studios“ meTods.   

dizain-azrovnebis fesvebi pirveli omisSemdgom germanul „bauhauzSi“ moiZieba; iq 

amocanebis abstragirebis, filosofiis da sociologiis Seswavlis da winasaproeqto 

kvlevebis meTodebi pirvelad gamoscades. studenti dakavebulia problemis gadawyvetis 

universaluri gzebis moZiebiT, kreatiuli azrovnebis gamomuSavebiT, inovaciisken swraf-

viT da ara ubralod saproeqto davalebis detalebis ganxilviT. warmatebuli Sedegis 

miRweva xdeba hibriduli saswavlo meTodiT: monacemTa baza, gonebrivi ruka, brainstorming 

jgufis muSaobis warmatebis da dasmuli amocanis optimaluri gadawyvetis winapirobaa. 

stu-is saxelosnoebSi da wamyvan qarTul sawarmoebSi ki am modelebis gamoyenebiT CAD-

CAM sruli saproeqto-sawarmoo ciklis danergvis saSualeba iqmneba. Resume:  

 

sakvanZo sityvebi:  umaRlesi ganaTleba; dizain-azrovneba; momxmarebelze orientire-

buli dizaini; swavlebis hibriduli forma; gonebrivi ieriSi; gonebrivi rukebi; tendenciis 

inicireba; mentaluri modeli. 
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АННОТАЦИЯ. Международная школа дизайна (IDS) принимает студентов с 2013 г. В статье рассмотрены 

вопросы внедрения учебной модели т.н. «дизайн-мышления», которая была создана в США в Стенфордском 
ун-те, в программе IDS. Она желательна для ГТУ, т.к. «дизайн-мышление» предполагает работу над проектами 
в групповом формате, командами из 2-4 студентов, под инструктажем, в режиме коммуникации и 



sainJinro saqme – ENGINEERING – ИНЖЕНЕРНОЕ ДЕЛО

 

_____________________________________ 
ISSN 1512‐0996   stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ 

www.gtu.ge 157  #3 (505), 2017 

взаимообмена идеями внутри групп с применением лингвистических, графических, жестикулярных средств с 
выходом на оптимальное решение комплексных, динамических и сетевых проблем. В учебную программу 
включается т.н. «опыт взаимодействия» (UX), иными словами, ориентированный на потребителя метод 
дизайна, при котором учитываются стремления и желания клиента, и объект планируется исходя из точки 
зрения потребителя, для чего школа дизайна прибегает к ручным средствам инженерного решения с 
применением металлообработки, деревообработки, текстиля и др. материалов, а практические результаты 
достигаются методом «сам спроектировал / сам построил». 

Корни «дизайн-мышления» прослеживаются еще с периода после Первой мировой войны с германского 
Баухауза: именно там впервые начали абстрагировать задачи, экспериментировать с введением философии и 
социологии в учебные программы и применять предпроектное исследование. Сегодня студент больше занят 
поиском универсальных путей решения проблем, развитием креативного мышления, стремлением к 
инновации, а не просто рассмотрением деталей проектного задания. Удачное решение приходит с гибридным 
методом обучения,  применением баз данных, карт мышления, мозговых атак – brainstorming в групповых 
форматах работы, которые являются предпосылкой получения положительных результатов по дизайну и 
нахождения оптимальных ответов на поставленные проектные задачи. В мастерских же ГТУ и на ведущих 
предприятиях Грузии, где применяются современные виды оборудования для полных проектно-произ-
водственных циклов CAD-CAM, формируется возможность тестирования и внедрения практических результатов 
«дизайн-мышления». 

  

КЛЮЧЕВЫЕ  СЛОВА:  высшее образование; дизайн-мышление; опыт пользователя; гибридная форма 
обучения; мозговой штурм; картографирование памяти; настройка тренда; умственное моделирование. 
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anotacia. mocemul statiaSi zogadad gan-

vixilavT farmacevtuli produqtis distri-

buciis saerTaSoriso regulirebis sferoSi 

bolo periodSi Sesuli cvlilebebis ten-

denciebs. gavaanalizebT im ZiriTad mizezebs, 

ramac gamoiwvia cvlilebebis aucilebloba, 

SevexebiT gamowvevebs, romelTa daZlevac 

uwevs farmacevtuli produqtis sadistri-

bucio kompaniebs saerTaSoriso bazarze. 

farmacevtuli biznesis regulireba dakav-

Sirebulia farmacevtuli produqciis formu-

lis SemuSavebis, ganviTarebis, warmoebis da 

distribuciis yvela etapze arsebuli saTana-

do saerTaSoriso standartebis moTxovnaTa 

dacvasa da am moTxovnebis uwyvet ganviTare-

basTan. rasakvirvelia, ZiriTadi datvirTva 

modis produqciis warmoebis da xarisxis 

kontrolis sferoze, Tumca bolo periodSi 

ganviTarebuli tendenciebi gviCvenebs, rom 

aranaklebi yuradReba eqceva farmacevtuli 

produqtebis distribuciis sakiTxebsac.  

 

sakvanZo sityvebi: distribucia; pro-

duqti; regulireba; farmacevtuli kompania.  

 

 

Sesavali 

„saTanado distribuciis praqtika“- stan‐

dartis struqtura da Sinaarsi – saerTaSo-

riso standarti „adamianis gamoyenebisTvis 

gankuTvnili samedicino produqtebis saTa-

nado distribuciis praqtikis Tanamedrove 

variantma Directive 2001/83/EC Caanacvla 1994 
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wels gamocemuli versia da ZalaSia 2012 wli-

dan. cvlilebis safuZvelia falsificirebul 

medikamentebTan brZolis sakanonmdeblo ba-

zis ganaxlebebi evrokavSiris maregulirebel 

dokumentebSi.  

saerTaSoriso standartis struqtura Sem-

degia _ Sedgeba 10 Tavisgan, SegviZlia mokled 

ganvixiloT TiToeuliს moTxovnebi: 

xarisxis marTvis principebi _ sabiTumo ga-

yidvis distributors danergili unda hqon-

des xarisxis uzrunvelyofis sistema saTana-

do pasuxismgeblobebis ganawilebis da riskis 

marTvis RonisZiebebis CaTvliT mis saqmia-

nobasTan mimarTebaSi. maT unda uzrunvelyon, 

rom samedicino produqciis xarisxi da dist-

ribuciis jaWvis erTianoba miwodebis mTeli 

procesis manZilze SenarCunebuli iyos. 

standarti ar gansazRvravs konkretul moT-

xovnebs personalis kvalifikaciis an 

raodenobis mimarT, Tumca miTiTebulia, rom 

organizaciaSi unda iyos „saTanado raodeno-

bis personali distributoris mier gansa-

xorcielebeli yvela operaciis Sesrulebi-

saTvis“. Senoba danadgarebis Sesaxeb – stan-

dartis Tanaxmad, Senobis dizaini unda uzrun-

velyofdes Senaxvis saTanado pirobebis 

dacvas. saTanadod daculi unda iyos, aseve 

ganaTebis done. agreTve yvela operacia 

ganxorcieldes usafrTxod da zustad. 

temperaturis da garemos sxva parametrebis 

kontroli _ samedicino produqtis Senaxvis 

ganmavlobaSi daculi unda iyos temperatu-

ruli reJimi Sesabamisi aRWurvilobis da pro-

cedurebis gamoyenebiT. garemos faqtorebi 

unda moicavdes temperaturis, tenianobis an 

sisufTavisadmi moTxovnebs. Catarebuli unda 

iyos e. w. „temperaturuli rukis kvleva“ (an 

„mafireba“, rogorc mas xSirad uwodeben), rac 

unda iTvaliswinebdes sezonuri variaciebis 

faqtorsac.  

kvalifikacia da validacia _ samedicino 

produqciis Senaxvis da distribuciis organi-

zaciam unda uzrunvelyos Sesabamisi valida-

ciis da kvalifikaciis ganxorcieleba raTa 

moaxdinos misi ZiriTadi funqciebis qmeduna-

rianobis demonstrireba. validaciis samu-

Saoebis masStabi gansazRvruli unda iyos 

riskis analizis safuZvelze. nebismieri ga-

daxra unda iyos dokumentirebuli da saTana-

dod marTuli CAPA (makoreqtirebeli da 

gamafrTxilebeli) sistemis gamoyenebiT.  

dokumentacia - standartis moTxovnebis 

Sesabamisad, saTanado dokumentacia xarisxis 

uzrunvelyofis mniSvnalovani nawilia. xa-

risxis marTvis sistemaSi aRwerili unda iyos 

gamoyenebuli dokumentebis yoveli tipi. 

gamoyenebuli dokumentaciis sistemis mTavari 

amocanaa yvela im RonisZiebis dadgena, kont-

roli da monitoringi, romelic pirdapir an 

arapirdapir axdens gavlenas samedicino pro-

duqtis xarisxis sxvadasxva aspeqtze.  

gansakuTrebuli yuradReba eTmoba savarau-

dod falsificirebul samedicino produqcias. 

distributori valdebulia moaxdinos kompe-

tenturi maregulirebeli organoebis informi-

reba savaraudod falsificirebuli medikamen-

tis Sesaxeb, aseTi produqti izolirebulad 

unda ganTavsdes sxva medikamentisgan.  

transportireba _ samedicino produqtis 

transportirebis dros SenarCunebuli unda 

iyos produqtis xarisxi raTa daculi iyos da-

zianebisa da gayalbebisagan. personalis swav-

lebis programaSi gaviTvaliswinoT satrans-

porto saSualebebis mZRolebis treningic. sat-

ransporto saSualebebis dasufTavebisTvis ga-
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moyenebuli qimiuri saSualebebi risks ar unda 

warmoadgendes samedicino produqtisTvis.  

   

ZiriTadi nawili 

saqarTvelo, farmacevtuli produqtis 

dasawyobebis amJamad gamoyenebuli praqtika _ 

saqarTveloSi GMP da GDP sertifikatebis 

gamcemi saagento ar arsebobs, Tumca mTavroba 

aseTi saagentos Seqmnas 2018 wlisTvis gegmavs, 

rac mniSvnelovnad gazrdis saqarTveloSi 

warmoebuli medikamentebis usafrTxoebasa da 

sandoobas.  

somxeTis respublika, wamyvani sadistri‐

bucio kompaniebis mier amJamad gamoyenebuli 

praqtika da gamowvevebi axal regulaciebTan 

mimarTebaSi _ kvlevis farglebSi Semowmda 

ori sadistribucio kompania, winamdebare 

naSromSi warmodgenili iqneba analizi maTi 

infrastruqturis, Senobisa da aRWurvilobis, 

aseve xarisxis sistemis mdgomareobis Sesaxeb. 

erT-erTi distributori, romelic ukve 17 

welia bazarzea, flobs rogorc sabiTumo 

gayidvis kompanias, ise saaafTiaqo qselsac. 

xarisxis sistema agebulia minimaluri 

moTxovnebis safuZvelze _ personalis samuSao 

aRwerilobebi, samoqmedo instruqciebi, e. w. 

„standartuli moqmedebis operaciebi sop“. 

sawyobi ganTavsebulia 4000 kv. m. farTobze da 

mTlianad aris avtomatizebuli, produqciis 

SekveTis Sesaxeb operatori awvdis sawyobs 

Sesabamis CamonaTvals, xolo sawyobSi Sek-

veTis formireba mTlianad avtomaturad xdeba. 

meore kompaniaSi, sadac kompiuterizebuli 

sistema ar gamoiyeneba, Sesabamisad, saqonlis 

gamzadeba SekveTis Sesabamisad xorcieldeba 

xeliT, operatorebis mier, Tumca aq danergili 

xarisxis uzrunvelyofis sistema saSualebas 

iZleva, marTuli iyos saqonlis aRrevasTan 

dakavSirebuli riskebi.  

produqtis ganTavsebis pirobebi – teqni-

kurad orive kompaniaSi saTanado pirobebia 

Seqmnili rogorc temperaturuli reJimis, ise 

fardobiTi tenianobis kontrolis mxriv. 

Tumca, saxelmwifo regulirebis sferoSi 

arsebuli xarvezebi aqac SesamCnevia _ kerZod, 

temperaturisa da tenianobis gamzomi xel-

sawyoebis dakalibrebis statusi xSir SemTx-

vevaSi bundovania an dakalibrebis Sesaxeb 

informacia arainformatiulia, ar aris mikv-

levadobis sakmarisi xarisxi gazomvaTa saer-

TaSoriso sistemasTan. rac Seexeba xarisxis 

marTvis sistemas, am kompaniebSi sakmaod kargi 

praqtikaa gamoyenebuli dokumentbrunvis mi-

marT, Tumca xSirad dokumentebSi aRwerili 

instruqciebi da procedurebi ar Seesabameba 

realobas. aseve ar aris daculi personalis 

drouli da adekvaturi swavlebis moTxovnac. 

situaciis analizi _ mocemul statiaSi 

ganxiluli ori qveynis sami kompaniis gamoc-

dileba gvaCvenebs, rom farmacevtuli produq-

tis distribuciis saerTaSoriso standartis 

moTxovnaTa danergva moiTxovs did Zalisxme-

vas kompaniebis mxridan, rogorc infrastruq-

turis ganaxlebis, ise marTvis sistemaSi gasa-

tarebeli cvlilebebis mxriv, rac Tavis mxriv, 

aseve moiTxovs saWiro resursebs. miuxedavad 

imisa, rom Cvens mezobel qveyanaSi regulire-

bis sferoSi garkveuli wingadadgmuli nabije-

bia, kerZod ki 2016 wlis 15 dekembridan saval-

debulo wesiT GDP saTanado distribuciis 

praqtikis moTxovna, konkretuli kompaniebi 

kvlav gaurkvevlobaSi imyofeba, Tu rogor da 

vis mier moxdeba maTi sistemis Sefaseba. 

saxelmwifo maregulirebels jer ar hyavs 
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saTanado inspeqtorTa gundi momzadebuli, 

romelTac unda Seafason kompaniebi, Sesa-

bamisad, mxolod regulaciis miReba Tundac 

evrokavSiris Sesabamisi direqtivis sruli 

teqstis (e.w. Tavfurclis meTodiT) ar warmo-

adgens xarisxis garantias, rac pacientis 

interesebidan gamomdinare, upirvelesia.  

 

daskvna 

rogorc statiidan Cans, kvlevis farglebSi 

Seswavlil iqna sami kompaniis praqtika samedi-

cino produqciis Senaxvis da distribuciis 

pirobebis TvalsazrisiT. kvleva Catarda or 

qveyanaSi, romelTac regulirebis sxvadasxva 

wesi gaaCniaT mocemul momentSi. Sesabamisad, 

saSualeba gvqonda Segvedarebina maregulireb-

lis moTxovnebis praqtikuli danergvis ga-

mocdilebac.  

imdenad, ramdenadac somxeTis respublikaSi 

distribuciis saerTaSoriso standarti GDP 

Good Distribution Practice “saTanado distribuciis 

praqtika“ amJamad ukve sakanonmdeblo moTxovnaa 

(2016 wlis 15 dekembridan), kompaniebi ukve 

muSaobs am regulaciebis praqtikul danergvaze 

_ kerZod, cdilobs procedurebi aagos stan-

dartis moTxovnebze, fizikurad dagegmili 

aqvT temperaturuli rukis kvlevis Catareba da 

amisTvis iwveven wamyvani evropuli kompaniebis 

warmomadgenlebs Sesabamisi teqnikuri da 

programuli uzrunvelyofiT. xolo qarTul 

kompaniaSi ki saerTaSoriso standartis 

moTxovnebis Sesabamis nabijebs gansazRvravs 

komerciuli proeqtebi, kerZod evropul 

kompaniebTan mimdinare erToblivi proeqtebi, 

rac Tavis mxriv, moiTxovs xarisxis marTvis 

sistemisa da infrastruqturis SesabamisobaSi 

moyvanas. kvlevam aCvena, rom saerTaSoriso 

standartis moTxovnaTa danergvis motivi da 

mizezebi SeiZleba sruliad sxvadasxva iyos 

sxvadasxva kompaniaSi, miuxedavad regulirebis 

gansxvavebulobisa, Tumca Sedegi, rac upir-

veles yovlisa pacientze zrunvas isaxavs 

miznad, SesaZlebelia mivaRwioT xarisxis 

marTvis saimedo sistemis danergvis gziT da 

amisTvis xSirad mxolod kompaniis menejmentis 

nebac sakmarisia.   
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АННОТАЦИЯ. В общих чертах рассмотрены тенденции изменений, вошедшие за последний период в сферу 
международного регулирования дистрибуции фармацевтической продукции. Анализируются те основные 
причины, которые вызвали необходимость изменений; рассмотрены вызовы, которые придется преодолеть 
дистрибьюторским компаниям фармацевтической продукции на международном рынке. 

Регулирование фармацевтического бизнеса связано с разработкой, развитием, производством и дистри-
буцией формулы фармацевтической продукции, с защитой на всех этапах существующих соответствующих 
требований международных стандартов с непрерывным развитием этих требований. 

Конечно, основная нагрузка приходится на производство продукции и сферу контроля качества, хотя за 
последний период развивающиеся тенденции показывают, что не меньшее внимание уделяется и вопросам 
дистрибуции фармацевтических продуктов.  

 

КЛЮЧЕВЫЕ СЛОВА: дистрибуция; продукт; регулирование; фармацевтическая компания.  
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АННОТАЦИЯ. Исследованы морфолого-анатоми-
ческие признаки листьев Кавказской ежевики (Rubus 
caucasicus). Средние показатели измерения листьев 
следующие:длина листочка -9,72 см, ширина -7,17 см, 
ширина листочка сложного листа - 6,14 см. Фитохими-
ческими исследованиями установлено наличие в 
образцах различных серий сырья фенолкарбоновых 
кислот, арбутина, катехинов, дубильных веществ, 
флавонов и флавонолов. 

 Установлены различия в локализации природных 
соединений в листьях ежевики и в листьях малины. 
Во всех видах данного рода ацетатом свинца в среде 
уксусной кислоты осаждаются гидролизуемые ду-
бильные вещества. Однако после добавления солей 
окисного железа экстракт листьев малины дает 
положительную реакцию на конденсированные ду-
бильные вещества (образуется темно-зеленое окра-
шивание), в то время, как с листьями ежевики полу-
чается фиолетовое окрашивание. 

 Вторая качественная реакция предложена на гид-
ролизуемые дубильные вещества по образованию 
черно-синего окрашивания осадка с раствором желе-
зоаммониевых квасцов.  

 Предложено стандартизовать сырье по содержа-
нию дубильных веществ, количественное содержание 
которых достигает в пределах 8,6-9,2%.  

 Листья Кавказской ежевики являются полно-
ценным сырьем для использования их по разному 
назначению (средство лечебного действия, дубителя, 
для корма, изготовления чайных напитков и др.). 

 

 
КЛЮЧЕВЫЕ СЛОВА: биоактивные вещества; листья 

Кавказской ежевики; микроскопия; товароведческие 
показатели.  

 

 

ВВЕДЕНИЕ 

Род Rubus богат и разнообразен по количеству 
входящих в его состав видов, которые нередко трудно 
различить друг от друга даже квалифицированному 
ботанику. Однако, основываясь на законе гомоло-
гических рядов и наследственной изменчивости, счи-
тают, что виды данного рода существенно не раз-
личаются между собой по химическому составу, хотя 
и различаются по соотношению химических сое-
динений [1]. 
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Листья ежевики - традиционное средство наро-
дной медицины [2-5]. Особенно много свидетельств и 
публикаций о фармакологической активности ежеви-
ки, листья которой используют как суррогат чая, для 
монотерапии заболеваний желудочно-кишечного 
тракта или в составе многочисленных фитотерапевти-
ческих прописей для лечения истерических припад-
ков, атеросклероза и гипертонической болезни [6-12]. 

 Основные районы распространения ежевики кав-
казской –весь Кавказ, на лесных опушках, вырубках, 
вблизи чайных плантаций и др. Запасы сырья не 
ограничены. Время сбора сырья устанавливается на 
основе накопления фармакологически активных ве-
ществ. Из литературных источников известно о нали-
чии в листьях различных родов ежевики аскорбино-
вой кислоты, полисахаридов,следов эфирного масла, 
органических кислот, флавоноидов, танинов [13-18].  

В сырье Кавказской ежевики преобладают дубиль-
ные вещества. По данным литературы их количество 
достигает до 14% [19-21]. Фармакологическая актив-
ность листьев ежевики (вяжущее, противовоспалитель-
ное, бактерицидное, противовирусное) также согласу-
ется с наличием танинов, проявляющих подобное 
действие. 

  

ОСНОВНАЯ ЧАСТЬ 

Материалы и методы. Морфолого-анатомические 
исследования листьев ежевики проведены в лабора-
тории флоры и систематики растений Института экс-
периментальной ботаники АН Белоруссии.  

 Для идентификации сырья применяли  количес-
твенные реакции. Для этого измельченные листья в 
количестве 0,5 г кипятят с 25 мл воды в течение 2-3 
мин и фильтруют через бумажный фильтр. 

 К 5 мл фильтрата прибавляют 10 мл 10% уксусной 
кислоты, 5 мл 10% раствора ацетата свинца и переме-
шивают. Через 5 мин отфильтровывают образовавщи-
йся осадок. К 2 мл фильтрата прибавляют 0,1 г натрия 
ацетата, 5 капель 1% раствора железоаммониевых 
квасцов и перемешивают; образуется фиолетовое 
окрашивание (отличное от листьев малины). 

 3 мл фильтрата разводят водой до объема 20 мл. 
К 10 мл полученного раствора прибавляют 2 капли 
раствора хлорида окисного железа, появляется 
черно-синее окрашивание и осадок (дубильные 
вещества). 

 Для количественного определения дубильных 
веществ  аналитическую пробу сырья измельчают до 
размера частиц, проходящих сквозь сито с отверс-
тиями диаметром 3 мм. Около 2 г (точная навеска) 
измельченного сырья помещают в коническую колбу 
вместимостью 500 мл. Заливают 250 мл нагретой до 
кипения воды и кипятят с обратным холодильником 
на электрической плитке с закрытой спиралью в 
течение 30 мин при периодическом перемешивании. 
Жидкость охлаждают до комнатной температуры и 
процеживают около 100 мл в коническую колбу 
вместимостью 200-250 мл через вату так, чтобы 
частицы сырья не попали в колбу. Затем отбирают 
пипеткой 25 мл полученного извлечения в другую 
коническую колбу вместимостью 750 мл, прибавляют 
500 мл воды, 25 мл раствора индигосульфокислоты и 
титруют при постоянном перемешивании 0,02 моль/л 
раствором перманганата калия до золотисто-желтого 
окрашивания. 

Параллельно проводят контрольный опыт. 
 1 мл 0,02 моль/л раствора перманганата калия 

соответствует 0,004157 г дубильных веществ в пере-
счете на танин. 

 Содержание дубильных веществ (Х) в процентах в 
пересчете на танин вычисляют по формуле: 

Х ൌ ሺ௏ି௏ଵሻхКх଴,଴଴ସଵହ଻хଶହ଴хଵ଴଴хଵ଴଴
௠хଶହхሺଵ଴଴ିௐሻ

 , 

 где: V-объем раствора перманганата калия (0,02 
моль/л), израсходованного на титрование экстракта, мл; 

 V1-объем раствора перманганата калия (0,02 
моль/л), израсходованного на титрование в контроль-
ном опыте, мл; 

 0,001457 – количество дубильных веществ, со-
ответствующее 1 мл раствора перманганата калия 
(0,002 моль/л) в пересчете на танин, в г; 

 К – поправочный коэффициент; 
 250 – общий объем извлечения, в мл; 
 25 – объем извлечения, изъятого для титрования, 

в мл; 
 m – масса сырья, г; 
 W –потеря в массе при высушивании, в%. 

 

РЕЗУЛЬТАТЫ И ИХ ОБСУЖДЕНИЕ 

 Полученные результаты легли в основу для уста-
новления внешних признаков и микроскопии сырья. 
Данные по измерениям листьев ежевики приведены 
в табл.1 
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ТАБЛИЦА 1  
Данные измерений листьев ежевики 

 

Номер измерения Длина, см Ширина листочка сложного 
листа, см листочка черешка 

1 8,7 7 7 
2 7 7 5,4 
3 9,5 7,5 6,1 
4 8 9 8,2 
5 8,4 5,6 6,6 
6 10,5 7 8,1 
7 12,6 8 7,5 
8 14,2 7,5 8 
9 9,5 7 5 

10 8,8 6,1 6,5 
Среднее 9,72 7,17 6,14 

 

На риунке представлены основные диагностические признаки сырья. 
 

 
 

Микроскопия листа ежевики Кавказской 
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Изучен качественный химический состав листьев 
близких видов ежевики и установлены показатели и 
нормы на 5 опытных партиях сырья. Фитохимичес-
кими исследованиями установлено наличие в образ-
цах различных серий сырья фенолкарбоновых кислот, 
арбутина, катехинов, дубильных веществ, флавонов и 
флавонолов. 

Результаты проведенных нами гистохимических 
реакций на некоторые классы БАВ приведены в табл. 2 
и подтверждают литературные данные о качественном 
составе сырья. 

 

ТАБЛИЦА 2 
Локализация БАВ в тканях листа ежевики 

 

Класс природных 

соединений 

Реакция Локализация БАВ 

В листьях малины (Rubus 

idaeus) 

В листьях ежевики (Rubus 

caucasicus) 

Дубильные вещества С хлоридом окисного железа 

 

 

Почернели все ткани 

 

 

Окрасились основания 

волосков, верхняя 

эпидерма, кутикула 

С молибденово-кислым 

аммонием (по способу 

Гардинера) 

Окрасилась верхняя и 

нижняя эпидерма, слабо - 

жилки 

Окрасились волоски, 

нижняя эпидерма, 

мезофилл 

С двухромовокалиевой солью Окрашивается жилка, 

постепенно - мезофилл 

Аналогично малине и 

волоски 

Катехины По способу Рива Слабая окраска жилок Колленхима жилок 

Арбутин С раствором аммиака и 10% 

раствором фосфорно- 

молибденовой кислоты в HCl 

Положительная реакция 

клеток верхней эпидермы 

Синее окрашивание 

колленхимы и флоемы 

Флавоноиды С металлическим Mg и 

концентрированной HCl 

Красная окраска 

проводящих элементов 

Окрасились интенсивно 

волоски, менее – мезофилл 

Производные 

флороглюцина и 

резорцина, катехины 

С 1% спиртовым раствором 

ванилина и 

концентрированной HCl 

Общий фон – малиновый. 

Окрасились колленхима, 

отдельные клетки парен-

химы, элементы флоемы, 

обкладки вокруг тяжей 

склеренхимы и ее 

отдельные клетки 

Общий фон –светлый. 

Окрасились волоски, 

колленхима, слабо 

окрашена флоема и 

первичная ксилема 

  
Таким образом, установлены различия в локализации природных соединений в листьях ежевики и в листьях 

малины. Отличать их друг от друга возможно качественной реакцией. Во всех видах данного рода ацетатом 
свинца в среде уксусной кислоты осаждаются гидролизуемые дубильные вещества. Однако, после добавления 
солей окисного железа экстракт листьев малины дает положительную реакцию на конденсированные 
дубильные вещества (образуется темно-зеленое окрашивание), в то время, как с листьями ежевики получается 
фиолетовое окрашивание. 

 Вторая качественная реакция предложена на гидролизуемые дубильные вещества по образованию черно-
синего окрашивания осадка с раствором железоаммониевых квасцов.  

 Числовые показатели сырья определены как средние статистические 5-ти опытных серий в соответствии с 
требованиями ГФ XI, вып.I [22]. Результаты представлены в табл.3. 
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ТАБЛИЦА 3 

Результаты товароведческого анализа листьев ежевики Кавказской 

 

Наименование 

показателя 

Норма Методы испытания 

Внешние 

признаки 

Смесь цельных тройчатых листьев, отдельных листочков сложного 

листа или частично измельченных листочков; листья черешковые, 

тонкие, по краю пильчато-зубчатые, верхний листочек обратнояйце-

видной формы, с закругленными верхушкой и основанием, на котором 

(около 1 см) полуцилиндрическом черешке; боковые листочки 

округлые, асимметричные, почти сидячие; жилкование перистое, 

жилки сверху вдавленные, снизу выдающиеся; боковые жилки прямые, 

отходят от главной жилки под углом 450 и расположены друг по 

отношению к другу параллельно, к краю листочка слегка веерообразно 

расходятся; черешки листа и главная жилка усажены отогнутыми вниз 

шипами; длина листовой пластинки сложного листа 7-15 см, ширина 5-9 

см, длина черешка до 9 см. Цвет листьев с верхней стороны зеленый, 

опушение, видимое под лупой, редкое, с нижней – беловатый от 

войлочного опушения. Запах слабый, травянистый 

ГФ XI,вып. I, с.252 

Микроскопия Клетки верхнего эпидермиса многоугольные, с толстыми извилистыми 

стенками; волоски двух типов: простые, длинные, слегка изогнутые, 

конические, тупозаостренные, редкие и звездчатые, с 3-7 короткими, 

одноклеточными ветвями, расположены на одноклеточной, возвы-

шающейся над эпидермисом, подставке; клетки нижнего эпидермиса 

более мелкие, тонкостенные, устьица мелкие, немногочисленные, 

окружены двумя околоустьичными клетками, опушение сходное, но 

более интенсивное, простые волоски длинные, толстые; звездчатые 

волоски расположены равномерно, их лучи длинные, переплетенные 

ГФ XI,вып. I, с.277 

 
 Нами предложено стандартизовать сырье по содержанию дубильных веществ. В табл.4 приведены 

результаты статистической обработки данных количественного содержания дубильных веществ в листьях 
ежевики. 

 

ТАБЛИЦА 4 
Результаты статистической обработки 

 

Метод X x s P,% t (P,f) ΔX ε 
ГФ XI, вып. I, 
с.286-287 

9,0 
8,8 
8,7 
8,6 
9,2 
9,0 

 
 

8,9 

 
 

0,2608 

 
 

95 

 
 

2,57 

 
 

0,2736 

 
 

3,1 
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ЗАКЛЮЧЕНИЕ  

На основе проведенных исследований и получен-
ных результатов можно заключить, что листья Кав-
казской ежевики являются полноценным сырьем для 

использования его по разному назначению (средство 
лечебного действия, дубителя, для корма, изготов-
ления чайных напитков и др.).  
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T. megreliZe, stu-is satransporto da manqanaTmSeneblobis fakultetis kvebis indust-

riis departamentis profesori 

E-mail: tmegrelidze@yahoo.com 

 
anotacia.  gamokvleulia kavkasiuri mayvlis (Rubus caucasicus) foTlis morfologiur-

anatomiuri niSnebi. foTlis gazomvis saSualo maCveneblebi Seadgens: foTlis sigrZe –9,72 

sm, sigane –7,17 sm, rTuli foTlis sigane – 6,14 sm.  

 fitoqimiuri gamokvlevebiT nedleulis sxvadasxva seriis nimuSSi dadgenilia 

fenolkarbonis mJavebis, arbuTinis, kateqinebis mTrimlavi nivTierebebis flavonebisa da 

flavonolebis arseboba.  

 dadgenilia bunebrivi naerTebis lokalizebis gansxvavebuloba mayvlisa da Jolos 

foTlebSi. mocemuli gvaris yvela saxeSi ZmarmJavas areSi tyviis acetatiT adgili aqvs 

hidrolizuri mTrimlavi nivTierebebis gamoleqvas. magram rkinis Jangis marilebis 

damatebis Semdeg Jolos foTlebis eqstraqti iZleva dadebiT reaqcias kondensirebul 

mTrimlav nivTierebebTan (warmoqmnis muq-mwvane SeRebvas), maSin roca mayvlis foTlebis 

SemTxvevaSi miiReba iisferi SeRebva.  

 meore xarisxobrivi reaqcia SemoTavazebulia hidrolizebul mTrimlav nivTierebebze 

rkinis amoniumis Sabis xsnariT naleqis moSavo-mocisfro SeRebvis warmoqmnaze.  

 SemoTavazebulia nedleulis standartizeba mTrimlavi nivTierebebis Semcvelobis 

mixedviT, romelTa raodenobrivi Semcveloba aRwevs 8,6–9,2 %. 

 kavkasiuri mayvlis foToli aris srulyofili nedleuli romelsac iyeneben sxvadasxva 

daniSnulebiT (samkurnalo moqmedebis saSualeba, saTrimli, cxovelTa sakvebi, Cais 

sasmelebis damzadebisaTvis da sxva). 

 Resume:  
sakvanZo sityvebi:  bioaqtiuri nivTierebebi; kavkasiuri mayvlis foToli; mikroskopia; 

sasaqonlo maCveneblebi. 
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ABSTRACT.  Morphological and anatomical characteristics of the leaves of the Caucasian blackberry (Rubus 

caucasicus) are investigated. The average parameters for measuring leaves are as follows: length of the leaf is 9.72 cm, 
width - 7.17 cm, width of the leaf of the complex leaf - 6.14 cm.  

Phytochemical studies revealed the presence of phenolic carboxylic acids, arbutin, catechins, tannins, flavones and 
flavonols in the samples of various series of raw materials. 

Differences in the localization of natural compounds in the leaves of blackberries and in raspberry leaves have 
been established. In all kinds of this type of lead acetate in acetic acid environment, hydrolysable tannins precipitate. 
However, after the addition of iron oxide salts, the raspberry leaf extract gives a positive reaction to the condensed 
tannins (dark green color is formed), while the violet leaves are obtained with the leaves of the blackberry. 

The second qualitative reaction is proposed for hydrolyzed tannins by the formation of a black-blue coloration of 
the precipitate with a solution of iron ammonium alum. 

It is proposed to standardize the raw materials by the content of tannins, the quantitative content of which 
reaches in the range of 8.6-9.2%. 

Leaves of the Caucasian blackberry is a full-fledged raw material for its use for various purposes (therapeutic 
remedy, tanning agent, forage, making tea drinks, etc.). 

  
KEY WORDS: Bioactive substances; Caucasian blackberry leaves; merchandising metrics microscopy. 
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АННОТАЦИЯ.  Приводятся результаты клиничес-
ких испытаний бальзама “Грааль» на больных 
сердечно-сосудистой патологией, пострадавших от 
ионизирующего излучения и влияния на половую 
систему. 

Установлено, что бальзам является иммуномоду-
лирующим средством, восстанавливая сугубо на-
рушенные (повышенные и сниженные) факторы кле-
точного и гуморального иммунитета: снижается до 
нормальных величин число Т-хелперов, натуральных 
киллеров, количество нейтрофилов, способных образ-
овывать спонтанные розетки, внутриклеточный кис-
лородзависимый метаболизм фагоцитов, концентра-
цию gI класса M  и G , повышаются до уровня нормы 
общее число Т-лимфоцитов и поглотительная способ-
ность нейтрофилов; у больных с воспалительными 
заболеваниями миокарда, нейроциркуляторной дис-
тонией и гипертонической болезнью I степени после 
проведения комплексного лечения бальзамом но-
рмализуются вегетативные и функциональные наруш-
ения: дрожь, внутреннее напряжение, потливость, 
сердцебиение, нехватка воздуха, а также АД, ритм 
сердечных сокращений, содержание гемоглобина в 
эритроцитах, суточный диурез. Клиническое примен-
ение бальзама у больных, подвергшихся воздействию 
ионизирующего излучения, показало, что препарат 
уменьшает вегетативные и функциональные нару-

шения при гипертонической болезни I стадии, вегето-
сосудистой дистонии, дисциркуляторной энцефалопа-
тии, благоприятно влияет на функцию желудочно-
кишечного тракта. Курсовое введение бальзама (1 и 3 
мл/кг в день) оказывает активирующее влияние на 
половое поведение у животных с возрастным сни-
жением либидо. Клинически здоровые животные, 
которые при фоновых испытаниях были пассивны, 
при подсадке к самкам в состоянии течки, после кур-
сового введения бальзама демонстрировали половую 
активность, а животные с вялым половым поведе-
нием, становились более активными по числу садок и 
стойкости цикла полового поведения. 

 

 
КЛЮЧЕВЫЕ СЛОВА: бальзам «Грааль; гипертония; 

иммуномодуляция; ионизирующее излучение; мио-
кард; сердечно-сосудистые заболевания; нейроци-
ркуляторная дистония; половая активность.  

 

 

ВВЕДЕНИЕ 

Бальзам «Грааль» [1-8] был создан в качестве ра-
диопротекторного средства для профилактики и лече-
ния пострадавших от аварии Чернобыльской АЭС и 
людей, проживающих в местах с повышенным радиа-
ционным фоном. Кроме главного – радиозащитного 
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эффекта, у препарата выявлен целый ряд фармаколо-
гического действия на разные заболевания [9-12], в 
частности на сердечно-сосудистых лучевых и половых 
заболеваниях результаты экспериментов представ-
лены в данной статье. 

 
ОСНОВНАЯ ЧАСТЬ 

МАТЕРИАЛЫ И МЕТОДЫ ИССЛЕДОВАНИЯ 

Сердечно‐сосудистая  патология. Клиническое 
испытание бальзама «Грааль» (БГ) на больных сердеч-
но-сосудистой патологией проведено в Киевском НИИ 
кардиологии им. Стражеско на 38 больных, в том числе 
16 больных с воспалительными заболеваниями мио-
карда (ревматическим миокардитом-8, инфекционно-
аллергическим-8), 10-гипертонической балезнью (ГБ) I 
степени, 12-нейроциркулярной дистонией (НЦД). 
Средний возраст больных 36,4±5,6 лет. Бальзам с 
терапевтической целью назначался по 2 столовой 
ложки на 50 мл воды 3 раза в день за 20 мин до еды. 
Курс лечения длился от 2 (у больных НЦД) до 4 недель 
(больные ГБ и миокардитами). 

 Для иммунологического исследования  опреде-
ляли: количество и субпопуляционный состав лимфо-
цитов (Т-, В-, Т-хелперы, Т-супрессоры, натуральные 
киллеры) методом проточной цитофлюорометрии при 
помощи моноклоальных антител; количество и 
функциональное состояние нейтрофилов крови; 
поглотительную способность относительно частиц 
латекса с учетом процента фагоцитоза и фагоцитарного 
числа; рецептурную активность НФ с определением 
рецепторов к эритроцитам барана и комплименту; 
внутриклеточный кислородзависимый метаболизм НФ 
по НСТ-тесту спонтанному и индуцированному, с 
учетом разницы этих показателей и выявлением ре-
зервных возможностей НФ; уровень иммуногло-
булинов  класса A,M,G, комплементарную активность 
сыворотки крови по 50%-ному гемолизу; содержание 
циркулирующих комплексов. 

При назначении бальзама нами была учтена инди-
видуальная чувствительность к нему клеток (лимфо-
цитов и фагоцитов) в реакции розеткообразования 
(спонтанным взаимодействием с бальзамом) и НСТ-
тесте (спонтанным и индуцированным бальзамом). 

Отсутствие реакции (до 25%) расценивали как 
отсутствие резервных возможностей ЛФ и НФ. Бальзам 
in vitro (табл.1) не влияет на интенсивность клеточных 
реакций Е-РОК и НСТ-тесте у здоровых; у больных 

воспалительными заболеваниями миокарда его дейст-
вие зависит от исходного уровня показателей. Он но-
рмализует исходно сниженную и исходно высокую 
интенсивность Т- розеткообразования и исходно сниж-
енный внутриклеточный кислородзависимый метаб-
олизм НФ в индуцированном НСТ-тесте. 

Апробация  у  больных  лучевыми  поражениями. 

Бальзам был применен в комплексном лечении 
сотрудников органов внутренних дел Украины, прин-
имавших участие в ликвидации последствий аварии 
на ЧАЭС. 

Бальзам получили 33 больных, находившихся на 
лечении в отделении лучевой патологии Централь-
ного госпиталя МВД Украины (г.Киев). 

Препарат назначался по 1 ст.ложке на 50 мл воды 
3 раза в день за 20 минут до еды. Средняя продо-
лжительность лечения составляла 24 дня. 

Средний возраст больных _ 43.3±6,4 года. Все 
больные страдали сочетанной патологией внутренних 
органов: 10 больных – гипертонической болезнью I 
стадии, 7 Больных – ишемической болезнью сердца. У 
всех названных 17 больных был установлен диагноз 
атеросклероза сосудов головного мозга с дисциркул-
яторной энцефалопатией. У 16 больных- вегетососуд-
истая дистония. 

Все 33 больных, кроме того, страдали заболеван-
иями желудочно-кишечного тракта: 8 больных язвен-
ной болезнью, 7-эрозивным гастродуоденитом, 10-
хроническим персистирующим гепатитом. 

В план обследования больных помимо клинич-
еских, лабораторных и инструментальных, подт-
верждающих диагноз, были включены иммунологич-
еские исследования до и после лечения. 

Для этой цели количественную оценку содержан-
ия Т-лимфоцитов и определение соотношения имму-
норегуляторных субпопуляций лимфоцитов крови 
производили с помощью реакций Е-РОК и ЕАС-РОК. 

Из факторов гуморального иммунитета опреде-
ляли содержание иммуноглобулинов различных клас-
сов (A,M,G) в сыворотке крови по методу Манчини. 

Циркулирующие иммунные комплексы (ЦИК) оп-
ределяли но методу Меньшикова В.В. 

Исследование  половой  активности. Экспери-
менты проведены па 30 крысах-самцах линии Вистар 
массой 350-450 г в возрасте 10-12 месяцев и самках 
массой 220-280 г. в период оптимальной половой 
активности. 
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Для синхронизации менструального цикла самкам 
подкожно вводился фолликулин в количестве 0.1 мл 
0.05% масляного раствора по следующей схеме: 1-е 
сутки – 3 раза, 2-е – 2 раза, 3-й – 1 раз, 4-5-е сутки – 
перерыв, а затем следовал еще один 3-суточный цикл 
введения. Через 24 часа после последнего введения 
самок помещали в отдельную камеру вместе с 
опытным или контрольным самцом. К этому времени 
100% самок находились в состоянии течки. Половую 
активность самцов оценивали по методике, основан-
ной на своеобразной цикличности поведения поло-
возрелого самца при помещении его с самкой. Учи-
тывая установленную в указанной работе и проверен-
ную в наших условиях „серийность“ полового пове-
дения, регистрировали каждую садку относительно 
шкалы времени (в течение 60 минут) после спари-
вания. Получали общее число садок за 1 час. Для 
удобства анализа весь период был разбит на Б-
минутные интервалы, приблизительно соответствую-
щие сериям половой активности самца. Количество 
садок за каждый такой интервал суммировали.  

В предварительных экспериментах было устано-
влено, что, несмотря на значительные индивидуаль-
ные отличия поведения всех самцов, средние фоно-
вые величины по 5-минутным интервалам-сериям 
колебались незначительно, а при однофакторном 
анализе подтвердилось отсутствие влияния парамет-
ра времени (в пределах 1 часа), прошедшего после 
помещения самца с самкой. 

Отобранные самцы после 2-кратного фонового 
тестирования (с недельными промежутками) были 
разделены на три равноценные группы по парамет-
рам полового поведения (числу и цикличности садок). 

Через 3 дня после последнего фонового тестирования 
двум группам самцов назначали интрагастрально 
бальзам на протяжении 11 суток (по 1 и 3 мл/кг 1 раз 
в день), а третьей группе животных – водопроводную 
воду в качестве плацебо. Одновременно начинали 
синхронизацию менструальных циклов у самок. На 
11-е сутки самцов и самок ссаживали попарно для 
оценки половой активности самцов, готовность самок 
определяли по наличию лордоза. Последний раз 
бальзам вводили за 1 час до испытания. 

Статистический анализ различий в половом пове-
дении самцов проводили с использованием непара-
метрических критериев сравнения выборок – парного 
Т-критерия Вилкоксона для сравнения с фоном, U-
критерия Вилкоксона-Манна-Уитни для межгруп-
повых сравнений и медианного критерия χ-квадрат. 

 
РЕЗУЛЬТАТЫ И ИХ ОБСУЖДЕНИЕ 

Сердечно‐сосудистая  патология.Полученные ре-
зультаты исследования показали, что у больных с 
воспалительными заболеваниями миокарда после 
приема курса бальзама отмечено улучшение общего 
самочувствия, уменьшение головных болей, болей в 
области сердца, слабости, выявлена нормализация 
процессов пищеварения, улучшение сна. 

Объективно отмечено: у больных с миокардитами 
и со склонностью к гипотонии повышение АД в сред-
нем на 10-15 мм.рт.ст., а у больных с незначительно 
повышенным АД (до 140-150 систолическим и 90-95 
мм.рт.ст. диастолическим) снижение АД на 15-20 
мм.рт.ст. через 0,5-1 час после приема препарата. 
Нормализация АД у пациентов поддерживалась на 
протяжении всего курса лечения. 

 

TАБЛИЦА 1 
Динамика изменения показателей ИКП in vitro при взаимодействии с 

бальзамом 
 

№ 
пп 
 

Группы обследова-
нных 
 

Внутриклеточный кислородзависимый метабо-
лизм-НСТ-тест 

 

Розеткообразование 
 

спонтанное индуциро-
ванное 
бальзамом 

резервные 
возможности 

спонтанное индуцированное 
бальзамом 

I. 
II. 
III. 

Нормальные 
Повышенные  
Сниженные 

2.0-3.0 
3.1-4.0 
1.2-1.5 

2.9-3.9 
3.2-3.9 
1.9-2.6 

0.9 
0.1 
0.7 

40-60 
64-67 
26-32 

43-56 
50-63 
39-47 
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При исследовании динамики показателей акти-
вности воспалительного процесса крови (С-реакти-
вный белок, величины чисел антигиалуронидазы и 
антис-трептолизина 0) в группе больных, которые 
наряду с противовосполительной терапией получали 
препарат, выявлены более выраженные сдвиги в 
сторону нормализации патологических изменений 
(табл.2). При этом наблюдается увеличение концент-
рации гемоглобина, уменьшается степень выражен-
ности лейкоцитоза, СОЭ. 

При динамическом электрокардиографическом ис-
следовании на фоне проводимой терапии препарата 
отмечено уменьшение экстрасистолии, у больных с та-
хикардией-урежение частоты сердечных сокращений. 

Нам удалось установить, что у больных воспалит-
ельными заболеваниями миокарда наблюдаются зна-
чительные изменения в клеточном и гуморальном 
звеньях иммунитета. Преимущественное изменение 
отмечено в функционировании НФ крови. 

Как видно из табл.3, у данного контигента лиц ув-
еличено количество НФ, высокий уровень внутрик-
леточного кислородзависимого метаболизма, 
повышена экспрессия рецепторов к эритроцитам ба-
рана и комплименту. Все это выявлено при низкой 
поглотительной способности фагоцитов и практич-
ески отсутствии резервных возможностей клеток. 

Среднестатистические данные показали, что 
проведенное базовое противовоспалительное лечение 
в сочетании с бальзамом оказывает более выраж-
енный иммуномодулирующий эффект (табл.4), нежели 
обычная базовая противовоспалительная терапия.  

В V группе обследованных снижается до нормаль-
ных величин количество спонтанных НФ розеток, вн-
утриклеточный кислородзависимый метаболизм, пов-
ышается процент клеток, способных поглощать ла-

текс, намечается тенденция к увеличению резервных 
возможностей фагоцитов. Нормализуется соотношен-
ие Т-лимфоцитов и натуральных киллеров. 

При более подробном анализе полученных резуль-
татов, по уровню исходных значений Т-лимфоцитов, 
являющихся центральной иммунокомпетентной 
клеткой, нами выделено три группы. 

В I группу вошли больные с нормальными исход-
ными показателями Т-клеточного иммунитета, во II-
включены пациенты с повышенным количеством Т-
Лф и их субпопуляций. В III группе были больные со 
сниженным количеством Т-клеток. На фоне базового 
противовоспалительного лечения больных показат-
ели II и III групп имели лишь тенденцию к восстано-
влению, в то время как при сочетанием применения 
бальзама и базового лечения уровень Т-лимфоцитов, 
Т-хелперов и натуральных киллеров во II и III группах 
лиц нормализовался. У пациентов I группы от-
сутствовала динамика показателей после проведен-
ного курса лечения. Эти данные совпадают с резуль-
татами исследования, проведенными in vitro (табл.4) 

Нам удалось установить некоторую динамику из-
менений в показателях, характеризующих гумораль-
ные факторы системного иммунитета у больных с 
воспалительными заболеваниями миокарда, при 
лечении бальзамом (табл. 10.4) нормализуется: ур-
овень gI  класса M  и G , комплементарная активность 

сыворотки крови. Концентрация циркулирующих им-
мунных комплексов достаточно возрастает. Это можно 
расценивать как положительный сдвиг, свиде-
тельствующий об увеличении образования циркули-
рующих иммунных комплексов из фиксированных, что 
способствует их элиминации из кровотока фагоцитами. 

 

 

ТАБЛИЦА 2 
Показатели активности воспалительного процесса крови в группе больных с  

воспалительными заболеваниями миокарда в динамике базового  

противовоспалительного лечения и бальзама 

 
№
№ 

Показатели H2 крови Кол-во 
лейкоцитов 

СОЭ С-реак- 
тивный белок 

Антигиалу-
норидаза 

Антистреп-
толизин О 

1 К 120,3±3,2 4,2±1,3 6,5±3,0 «---« 163,0±2,4 163,0±5,7 
2 ДЛ-1 110,1±2,8 7,21±0,8* 24,3±3,1* ++ 313,0±4,1* 500,0±10,1* 
3 ПЛБК  113,0±3,1* 6,8±1,1* 14,4±2,1** + 305,0±4,9* 313,0±14,9** 
4 ДЛ-2 108,1±3,4* 7,8±0,7* 27,4±3,2* ++ 313,0±7,2* 500,0±6,2* 
5 ПЛБК+БГ 126,1±1,1** 4,3±1,2** 12,3±3,1** «---« 163,0±2,3** 185,0±1,7** 

Обозначены: К-контроль; ДЛ-1, ДЛ-2 –до лечения; ПЛБК-после лечения базовым комплексом; ПЛБК+БГ –
после лечения базовым комплексом + бальзам. 

*)
 достоверные отличия показателей у больных от доноров 

**)
 достоверные отличия показателей после проведенного лечения 
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ТАБЛИЦА 3 
Количество и функциональное состояние иммунокомпетентных  

клеток в динамике лечения 
 

Гр
уп
пы

 
об

сл
ед

ов
ан

ны
х 

Нейтрофилы Лимфоциты 
Розеткооб-
разование НСТ-тест Поглощение Количество и субпопуляционный состав 

Е-
РО

Н 

ЕА
КР

О
Н 

Сп
он

та
нн

ы
е 

И
нд

уц
ир

 
ов

ан
ны

е.
 

 

Ре
зе
рв

н.
 в
оз

 

НФ
%

 

Ф
Ч,

 у
сл

. е
д.

 Т-Лф Т-Х Т-S B-Лф NK 

К 10,6± 
1,2 

26,6± 
2,7 

2,8± 
0,3 

5,5± 
0,9 

2,7 53,3± 
4,5 

7,8± 
0,5 

69,5± 
0,5 

42,9± 
0,6 

26,1±
0,7 

11,9± 
1,2 

17,0± 
0,3 

ДЛ-1 17,1± 
2,1 

32,9± 
1,6 

3,5± 
0,2 

3,6± 
0,6 

0,1 40,1± 
2,1 

7,2± 
0,2 

61,2± 
0,3 

45,1± 
0,6 

24,5± 
0,9 

10,5± 
0,9 

20,3± 
0,8 

ПСБК 15,3± 
1,7 

30,1± 
0,9* 

3,0± 
0,1* 

2,7± 
0,4 

0,2 44,3± 
1,6* 

7,1± 
0,9 

64,8± 
1,9* 

43,3± 
1,9 

25,7± 
2,0 

13,1± 
2,3* 

19,2± 
1,2 

ДЛ-2 19,4± 
2,6 

34,1± 
2,0 

3,9± 
0,1 

4,1± 
0,1 

0,2 42,0± 
1,9 

7,4± 
0,1 

60,7± 
0,5 

46,2± 
0,8 

25,3± 
1,0 

11,1± 
1,6 

20,5± 
0,4 

ПЛБК
+БГ 

12,5± 
1,9** 

29,7± 
2,1** 

2,4± 
0,3** 

3,0± 
0,2 

0,6* 50,4± 
1,5** 

7,7± 
0,7 

66,4± 
1,8** 

40,1± 
1,2 

25,1± 
2,0 

10,0± 
1,5 

16,5± 
1,2** 

Обозначения те же, что в табл.1 
*)
 достоверные отличия показателей больных от доноров 

**)
 достоверные отличия показателей после проведенного лечения 

 

 
Все вышеизложенное свидетельствует о против-

овоспалительном и иммунокоррегирующем действии 
бальзама и о необходимости дифференцированного 
подхода к лечению больных с ревматизмом.  

Нами было проведено лечение бальзамом  боль-
ных нейроциркулярной дистонией (НЦД) по гипотон-
ическому и гипертоническому типу, а также гипер-
тонической болезнью I стадии. У больных нейроцир-
куляторной дистонией по гипотоническому типу ар-
териальное давление достоверно повысилось с 
942/61  2мм.рт.ст. в контрольном исследовании до 
1053/712мм.рт. ст. (Р<0.05) в конце трехнедельного 
приема бальзама. 

После курсового лечения у 86% больных отмечены 
исчезновение головной боли и значительное улуч-
шение самочувствия: исчезли слабость, головокруже-
ние, исчезли ортостатические синдромы, улучшился 
сон и аппетит. У 89% пациентов повысилась трудо-
способность. К концу лечения мощность выполнен-
ной нагрузки при велоэргометрии возросла у них на 
25 ватт. 

У больных нейроциркуляторной дистонией по гип-
ертоническому типу и гипертонической болезнью I 

стадии уменьшалась частота симпатоадреналовых 
кризов и выраженность их протекания. Криз протекал 
более сглажено. Исчезли некоторые симптомы, 
сопровождавшие подъем артериального давления, а 
именно: ощущение нехватки воздуха и затрудненного 
дыхания, чувство дрожи, ощущение внутреннего нап-
ряжения. 

У 5 больных НЦД на фоне приема бальзама ис-
чезла дыхательная аритмия. Практически у всего кон-
тингента больных отмечено увеличение диуреза.  

Таким образом, проведенные исследования пока-
зали, что бальзам является эффективным средством 
для лечения вегетативных и функциональных наруш-
ений при гипертонической болезни 1 стадии и 
нейроциркуляторной дистонии. 

Результаты проведенных клинических испытаний 
бальзама позволяют заключить: 

бальзам оказывает противовоспалительное де-
йствие у больных с воспалительными заболеваниями 
миокарда: нормализует уровень С-реактивного белка, 
величины чисел антигиалуронидазы и антистрептоли-
зина О, уменьшает степень выраженности лейкоцит-
оза и скорости СОЭ. 
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ТАБЛИЦА 4 
Состояние гуморальных факторов системного иммунитета у  

больных заболеваниями миокарда 
 

№ Группы обследованных Иммуноглобулины ЦИК КАСК 
A B G 

1 Доноры 1,0±0,1 1,8±0,2 10,5±0,4 41,7±5,0 193,7±9,2 
2 Больные 

воспали- 
тельными 
заболева-
ниями 
миокарда 

До лечения 2,2±0,2* 1,7±0,3 12,0±0,2 105,2±7,3* 59,3±1,8* 
3 После базового 

лечения 
1,9±0,1 1,9±0,1 13,3±0,9 98,9±6,3* 160,0±2,0* 

4 До лечения 2,1±0,12 2,0±0,3 13,4±0,7* 112,1±3,9* 60,2±1,0* 
5 После базового 

противовос-
палительного 
лечения + бальзам 

1,2±0,09** 1,8±0,1 9,6±0,5** 158,0±4,2** 155,0±2,9** 

 

*
)
 достоверные отличия показателей с контролем 

**
)
 достоверные отличия показателей после лечения 

 

 
Апробация у больных лучевыми поражениями. До 

лечения у большинства больных (27 чел.) наблюдалась 
умеренная лимфопения, снижение процентного соде-
ржания активных Т-лимфоцитов. Кроме того, отме-
чалось увеличение содержания Т-хелперов и снижение 
содержания Т-супрессоров с увеличением соотношен-
ия Т-хелп./ Т-супр. Выше 2,5 (16 чел.). У 7 больных Т-
хелперы были снижены и их отношение к Т-суп-
рессорам было ниже 1,1. Изменения в содержании 
сывороточных иммуноглобулинов протекали по типу 
дисиммуноглобулинемии у 29 больных. Наиболее сущ-
ественным явилось снижение gI  А у 15 чел. У 7 боль-

ных содержание gI  А было повышенным. Содержание 

gI G выше 15,5 г/л было у 10 больных.  

После комплексного лечения больных с примен-
ением бальзама наблюдались практически во всех 
случаях выраженные сдвиги в сторону нормализации 
клеточного и гуморального звена иммунитета, восста-
новления сугубо нарушенных (повышение и понижен-
ие) его факторов: повысилось до уровня нормы соде-
ржание активных Т-лимфоцитов. Нормализовались 
соотношение Т- хелп./ Т-супр. концентрация A,G. 

У больных гипертонической болезнью I стадии и 
вегето-сосудистой дистонией по гипертоническому 
типу (15 чел.) уменьшились частота и выраженность 
симпатоадреналовых кризов. У больных вегетососуд-
истой дистонией по гипотоническому типу (11 чел.) 

артериальное давление повысилось с 90-95/60 
мм.рт.ст. до 105-110/70 мм.рт.ст. 

У всех больных, принимавших бальзам, улучши-
лось общее состояние, повысилась работоспособ-
ность, они чувствовали себя бодрее. 

У 30 больных (91%) отмечены изчезновение голов-
ной боли, головокружения; 25 больных (76%) указали 
на повышение аппетита, исчезновение диспепти-
ческих явлений, болей в животе. 

Половая  активность.Половая мотивация является 
одной из наиболее значимых в природе, но далеко не 
первой по стабильности и относительной силе. Из-
вестно, например, что у крыс сложные безусловные 
рефлексы по относительной силе располагаются от 
более сильного к более слабому в такой последова-
тельности: оборонительный, ориентировочно-ис-
следовательский, пищевой, половой и стадный, т.е. 
половой находится в конце этого списка. Возможно 
поэтому половой рефлекс столь нестабилен при изме-
нении соматического и психосоматического состоя-
ния организма, стрессах, неврозах и т.п. 

Для коррекции полового рефлекса (либидо) при-
меняют многочисленные средства народной меди-
цины, к числу которых относятся фитопрепараты на 
основе растений из семейства аралиевых. Учитывая, 
что бальзам содержит такие компоненты (корень 
родиолы розовой, корень женьшеня, панты, пыльца 
растений, элеутерококк), а также многочисленные рас-
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тительныe начала с обшеукрепляющим и норма-
лизующим действием на обменные процессы в орга-
низме, было изучено влияние его на половое пове-
дение крыс-самцов с возрастным снижением половой 
функции. 

 Половое поведение самцов крыс в возрасте од-
ного года характеризуется относительно низкой ак-
тивностью (табл. 5). 

При фоновых испытаниях зарегистрированное 
число садок у этих крыс было в 2-4 раза снижено по 
сравнению с молодыми самцами, а в 15 случаях из 30 
(50%) садки отсутствовали (<2) при данных условиях 
оценки полового поведения. В положительных слу-
чаях число садок колебалось в широких границах – от 
2–4 до 28 и составляло в среднем около 10-13. 

 

 

ТАБЛИЦА 5 
Влияние курсового введения бальзама „Грааль“ на половое поведение крыс‐самцов с возрастным 

снижением половой активности 
 

Группы 
 

Дозы 
мл/кг 
 

n 
 

Общее количество садок и доля активных самцов 

Фон Опыт 

Плацебо 
 

3 
 

10 
 

10.7 
 

(0-28) 
 

50% 
 

9.3 
 

(0-24) 
 

40% 
 

Бальзам 
 

1 
 

10 
 

11.2 
 

(0-25) 
 

40% 
 

18.4 
 

(0-38)*U 
 

70% 
 

Бальзам 
 

3 
 

10 
 

10.3 
 

(0-24) 
 

50% 
 

24.7 
 

(3-45)* U 
 

80%Т

 

 
Примечания: в таблице приведены средние значения числа садок, размах вариантов и доля активных 

самцов, имевших не менее двух садок. 
* ‐ Достоверное различие с фоном (Р0.05) по Т‐критерию Вилкоксона;

 u
 – то же в сравнении с плацебо по 

критерию U;Т – то же в сравнении с фоном по альтернативному критерию (ТМФ). 

 
 
Распределением на группы по результатам фоно-

вых испытаний была обеспечена практически полная 
идентичность исходных показателей (вероятность 
нулевой гипотезы различия фоновых выборок сос-
тавляла больше 0.3-0.5). 

Как видно из табл.5, курсовое назначение баль-
зама оказало активирующее влияние на половое 
поведение самцов. Так, если контрольная группа 
крыс фактически воспроизводила результаты фоно-
вых испытаний с небольшим декрементом, то 
подопытные крысы обеих групп, получавших бальзам, 
проявляли большую половую активность по срав-
нению с фоном. Хотя у этих животных, как и при фоно-
вых испытаниях, отмечалась значительная инди-
видуальная вариабельность количества садок за 60-
минутный цикл, однако, суммарный сдвиг в нап-
равлении активации полового поведения был стати-

стически достоверен как по сравнению с собственным 
фоном, так и с группой крыс, получавших плацебо. 
Примечательно, что половая активность появилась у 
большинства самцов, которые при фоновых испы-
таниях были пассивны. Фактор дозы бальзама оказался 
также значимым – при дозе 3 мл/кг активация 
полового поведения оказалась более стойкой. 

 
 

ЗАКЛЮЧЕНИЕ  

1. Препарат БГ является иммуномодулирующим 
средством, восстанавливая сугубо нарушенные (повы-
шенные и сниженные) факторы клеточного и гум-
орального иммунитета: снижается до нормальных 
величин число Т-хелперов, натуральных киллеров, 
количество нейтрофилов, способных образовывать 
спонтанные розетки, внутриклеточный кислородзави-
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симый метаболизм фагоцитов, концентрация gI клас-

са M  и G , повышается до уровня нормы общее 
число Т-лимфоцитов и поглотительная способность 
нейтрофилов. 

2. У больных с воспалительными заболеваниями 
миокарда, НЦД и гипертонической болезнью I 
степени после проведения комплексного лечения 
бальзамом нормализуются вегетативные и функцион-
альные нарушения: дрожь, внутренее напряжение, 
потливость, сердцебиение, нехватка воздуха, а также 
АД, ритм сердечных сокращений, содержание 
гемоглобина в эритроцитах, суточный диурез. 

3. Клиническое применение бальзама у больных, 
подвергшихся воздействию ионизирующего излучен-
ия, показало, что препарат уменьшает вегетативные и 
функциональные нарушения при гипертонической 
болезни I стадии, вегето-сосудистой дистонии, дис-
циркуляторной энцефалопатии, благоприятно влияет 
на функцию желудочно-кишечного тракта. 

4. Курсовое введение бальзама (1 и 3 мл/кг в 
день) оказывает активирующее влияние на половое 
поведение у животных с возрастным снижением ли-
бидо. Клинически здоровые животные, которые при 
фоновых испытаниях были пассивны при подсадке к 
самкам в состоянии течки, после курсового введения 
бальзама демонстрировали половую активность, а 
животные с вялым половым поведением, стано-
вились более активными по числу садок и стойкости 
цикла полового поведения. Поскольку бальзам не 
вызывает обнаружимых признаков полового возбуж-
дения, существенное значение в активации полового 
поведения при курсовом введении бальзама, вероят-
но, играет его тонизирующее действие. Стимули-
рующий эффект бальзама в данном тесте может 
расцениваться как индикатор обшеукрепляющего 
влияния бальзама на соматическое и психосо-
матическое состояние организма.  
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anotacia. statiaSi moyvanilia balzami „graalis“ klinikuri gamocdis Sedegebi gul-

sisxlZarRvTa paTologiiT da daionebuli gamosxivebiT daavadebulebze, agreTve gavlena 

sqesobriv sistemaze.  

dadgenilia, rom balzami aris imunomodulatorul saSualeba Zireulad darRveuli 

(momatebuli an Semcirebuli) ujreduli da humoraluri imunitetis faqtorebis norma-

lizebisaTvis: normalur sididemde amcirebs spontanuri rozetebis warmomqmneli T-

xelperebis, naturaluri kilerebis, neitrofilebis raodenobas, fagocitebis ujredSoris 

Jangbaddamokidebul metabolizms, M da G klasis imunoglobulinebis koncentracias, 

normis donemde amaRlebs T-limfocitebis ricxvs da neitrofilebis STanTqmiT unars. 

miokardis anTebiT, neirocirkulatoruli distoniiT da I xarisxis hipertoniiT daava-

debulebs balzamiT kompleqsuri mkurnalobis Semdeg aReniSnebaT vegetatiuri da funq-

ciuri darRvevebis (kankali, Sinagani daZabuloba, oflianoba guliscema, haeris ukmaroba, 

agreTve arteriuli wneva, gulis SekumSvis riTmi, eriTrocitebSi hemoglobinis Semcve-

loba, dReRamuri diurezi) normalizeba. 

daionebuli gamosxivebiT dazianebul avadmyofze balzamis klinikurma gamoyenebam 

aCvena, rom preparati amcirebs I stadiis hipertonuli daavadebis, vegetatiur-sisxl-

ZarRvovan distonias, discirkulatoruli encelopaTiis darRvevebs, dadebiT gavlenas 

axdens kuW-nawlavis traqtze. 

balzamis sakurso gamoyeneba (1 da 3 ml/kg dReSi) maaqtiurebel gavlenas axdens cxove-

lis sqesobriv qcevaze. klinikurad janmrTeli cxoveli, romelic fonuri gamocdisas av-

lenda pasiurobas mdedris mimarT, balzamis sakurso miRebis Semdeg xdeboda sqesobrivad 
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aqtiuri, xolo dune sqesobrivi qcevis cxoveli sqesobrivi aqtis raodenobisa da sqe-

sobrivi qcevis ciklis stabilurobis mixedviT – gacilebiT aqtiuri. 

 Resume:  
sakvanZo sityvebi:  balzami `graali~; imunomodularuli; ionizebuli gamosxiveba; 

miokardi; neirocirkularuli distonia; sqesobrivi aqtiuroba; hipertonia. 

 
 
UDC 665.526+616‐08 

SCOPUS CODE 3004 
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ABSTRACT. The article presents the results of clinical trials of balsam "Graal" for patients with cardiovascular disease, 
the casualty of ionizing radiation and the effect on the reproductive system. 

It was found that Balsam "Graal" is an immunomodulatory agent, restoring purely violated (higher and lower) 
factors of cellular and humoral immunity: decreases to normal values the number of T-helper cells, natural killer cells, 
neutrophils, capable of forming a spontaneous outlet intracellular oxygen-dependent metabolism of phagocytes, class 
concentration and increased to the level of standards, the total number of T lymphocytes and neutrophils 
absorbability. In patients with inflammatory diseases of the myocardium, cardiopsychoneurosis and hypertension of I 
degree after the complex treatment balm normalizes vegetative and functional disorders: tremors, internal tensions, 
sweating, palpitations, shortness of breath, and blood pressure, heart rate, hemoglobin in red blood cells, daily urine 
output. Clinical application of balm in patients exposed to ionizing radiation, showed that preparation reduces 
vegetative and functional disorders in stage 1 hypertension, vegetative-vascular dystonia, vascular encephalopathy, 
making a positive effect on the function of the gastrointestinal tract. Course introduction balm (1 and 3 ml / kg per 
day) has an activating effect on sexual behavior in animals with age-related decrease in libido. Clinically healthy 
animals, which at baseline tests were passive when replanting a female in heat, after a course of administration balm 
showed sexual activity, and animals with flaccid sexual behavior, become more active on the number of tank and 
durability cycle of sexual behavior. 
  
KEY  WORDS:  Balm "Graal; cardiopsychoneurosis; cardiovascular disease; immunomodulation; ionizing radiation; 
hypertension; myocardium; sexual activity. 
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ავტორთა საყურადღებოდ! 
 
 

საქართველოს ტექნიკური უნივერსიტეტის სამეცნიერო შრომების კრებული არის ყოველკვარტა-

ლური რეფერირებადი პერიოდული გამოცემა, რომელიც რეგისტრირებულია რამდენიმე საერთაშორისო 

მონაცემთა ბაზაში. 

• სტატია (მიიღება ქართულ, ინგლისურ, რუსულ ენებზე) ქვეყნდება ორიგინალის ენაზე. 

• სტატიის ავტორთა რაოდენობა არ უნდა აღემატებოდეს სამს. 

• ავტორს შეუძლია საგამომცემლო სახლში პუბლიკაციისათვის მოგვაწოდოს ან ელექტრონული 

ფოსტით  sagamomcemlosakhli@yahoo.com მისამართზე  გამოგვიგზავნოს ერთი ან რამდენიმე სტა-

ტია, აგრეთვე თანდართული  დოკუმენტაციის დასკანერებული ფაილები, მაგრამ კრებულის ერთ 

ნომერში გამოქვეყნდება მხოლოდ  ორი ნამუშევარი. 

 

ელ. ფოსტით სტატიის გამოგზავნის შემთხვევაში გთხოვთ გაითვალისწინოთ შემდეგი მოთხოვნები: 

  Subject ველში  (თემა) მიუთითეთ კრებულის  დასახელება და ავტორის (ავტორების) გვარი. 

 გამოიყენეთ  ფაილის მიმაგრება ( Attach). 

 დიდი მოცულობის ფაილის შემთხვევაში გამოიყენეთ არქივატორი (ZIP, RAR). 

 

• სტატია შედგენილი უნდა იყოს მართლმეტყველებისა და ტერმინოლოგიის დაცვით. ავტორი 

(ავტორები) და რეცენზენტები პასუხს აგებენ სტატიის შინაარსსა და ხარისხზე. 

• ვინაიდან  საქართველოს ტექნიკური უნივერსიტეტის შრომების  კრებული არის არაკომერციული 

გამოცემა, ჩვენი მეცნიერი თანამშრომლებისა და დოქტორანტებისთვის  სტატიის გამოქვეყნება უფასოა. 

• საქართველოს ტექნიკური უნივერსიტეტის აკადემიური საბჭოს # 200 დადგენილებით 

(22.01.2010წ.),  ფიზიკურმა პირმა, რომელიც არ არის საქართველოს ტექნიკური უნივერსიტეტის 

თანამშრომელი, შრომების კრებულში სტატიის გამოქვეყნებისთვის წინასწარ უნდა შეიტანოს ან 

გადმორიცხოს საჭირო თანხა  (1 გვერდი _ 10 ლარი) და სტატიის დოკუმენტაციას (ორი რეცენზია და 

ორგანიზაციის სამეცნიერო საბჭოს მიმართვა სტატიის სტუ-ის შრომების კრებულში გამოქვეყნების 

შესახებ) დაურთოს გადახდის ქვითარი. გრაფაში „გადახდის დანიშნულება“ უნდა ჩაიწეროს „სტატიის 

გამოქვეყნების ღირებულება“. 

 

სტუ-ის საბანკო რეკვიზიტებია: სსიპ საქართველოს ტექნიკური უნივერსიტეტი; საიდენტიფიკაციო 

კოდი 211349192; მიმღების ბანკი: სახელმწიფო ხაზინა; მიმღების დასახელება: ხაზინის ერთიანი 

ანგარიში; ბანკის კოდი: TRESGE22; მიმღების ანგარიში: სახაზინო კოდი 708977259. 

  

გთავაზობთ სამეცნიერო სტატიის გაფორმების წესს: 

 სტატია წარმოდგენილი უნდა იყოს ნაბეჭდი სახით A4 ფორმატის ფურცელზე, არანაკლებ  

5 გვერდისა (არეები _ 2 სმ, ინტერვალი _ 1,5). 
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 სტატია შესრულებული უნდა იყოს doc ან docx ფაილის სახით (MS Word)  და ჩაწერილი 

_ ნებისმიერ მაგნიტურ მატარებელზე; 

 ქართული ტექსტისთვის გამოიყენეთ  შრიფტი Acadnusx, ზომა 12; 

 ინგლისური და რუსული ტექსტებისთვის _ შრიფტი Times New Roman,  ზომა 12; 

 

სტატიას უნდა ერთვოდეს შემდეგი ინფორმაცია: 

 უაკ (უნივერსალური ათობითი კლასიფიკაცია) კოდი. 

 

 ცნობები ავტორის (ავტორების) და რეცენზენტების შესახებ ქართულ, ინგლისურ და რუსულ 

ენებზე: 

 ყველა ავტორის სახელი და  გვარი სრულად, E-mail-ი, სამეცნიერო წოდება და საკონტაქტო 

ტელეფონი; 

 დეპარტამენტის დასახელება. ორგანიზაციის სრული სახელწოდება – ყოველი ავტორის მუშაობის 

ადგილი, ქვეყანა, ქალაქი. 

 რეცენზენტთა გვარები და სახელები სრულად, ელექტრონული ფოსტის მისამართი, სამეცნიერო 

წოდება, დეპარტამენტის ან სამუშაო ადგილის დასახელება. 

 

სტატია უნდა შეიცავდეს: 

 ანოტაციას  ქართულ, ინგლისურ  და  რუსულ ენებზე (100_150 სიტყვა). უცხოელი მკითხველისათ-

ვის ანოტაცია  არის სტატიის შინაარსისა და მასში გადმოცემული კვლევის შედეგების შესახებ 

ინფორმაციის ერთადერთი წყარო. სწორედ იგი განსაზღვრავს ინტერესს მეცნიერის ნაშრომის მიმართ და, 

მაშასადამე, სურვილს, დაიწყოს დისკუსია ავტორთან, გამოითხოვოს სტატიის სრული ტექსტი და ა.შ. 
 

ანოტაცია უნდა იყოს: 

 ინფორმაციული (არ უნდა შეიცავდეს ზოგად სიტყვებსა და ფრაზებს); 

 ტექსტი ინგლისურ და რუსულ ენებზე უნდა იყოს ორიგინალური; 

 უნდა ასახავდეს სტატიის ძირითად შინაარსსა და კვლევის შედეგებს; 

 სტრუქტურირებული (მიჰყვებოდეს სტატიაში შედეგების აღწერის ლოგიკას). 
 

უნდა შეიცავდეს: 

 სტატიის საგანს, თემას, მიზანს (რომლებსაც უთითებთ იმ შემთხვევაში, თუ ეს არ არის ცხადი 

სტატიის სათაურიდან); 

 კვლევის ჩატარების მეთოდს ან მეთოდოლოგიას (სამუშაოს ჩატარების მეთოდის ან მეთოდო-

ლოგიის აღწერა მიზანშეწონილია იმ შემთხვევაში, თუ იგი გამოირჩევა სიახლით, საინტერესოა 

მოცემული ნაშრომის თვალსაზრისით); 

 კვლევის შედეგებს; 

 შედეგების გამოყენების არეალს; 

 დასკვნას; 
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 საკვანძო სიტყვებს, დალაგებულს ანბანის მიხედვით (ქართულ, ინგლისურ  და  რუსულ ენებზე); 

 სტატიაში ქვესათაურებით გამოკვეთილ შესავალს, ძირითად ნაწილს და დასკვნას; 

 სურათების ან ფოტოების კომპიუტერულ ვარიანტს, შესრულებულს ნებისმიერი გრაფიკული 

ფორმატით, გარჩევადობა _ არანაკლებ 150 dpi-სა. 
 

 ლიტერატურა 

 საერთაშორისო სამეცნიერო  ჟურნალების  მონაცემთა ბაზების რეკომენდაციით, გამოყენებული 

ლიტერატურის რაოდენობა სასურველია იყოს არანაკლებ ათისა. 

  

წარმოგიდგენთ გამოსაქვეყნებელ სტატიაში გამოყენებული ლიტერატურის გაფორმების წესს: 
 

ყველა ავტორის გვარი და ინიციალები მოცემული უნდა იყოს ლათინური ანბანის ასოებით, ე.ი. 

ტრანსლიტერაციით, სტატიის სახელწოდება _ თარგმნილი ინგლისურად, წყაროს (ჟურნალის, შრომების 

კრებულის, კონფერენციის მასალების) სახელწოდება _ ტრანსლიტერაციით; გამოსასვლელი მონაცემები 

_ ინგლისურ ენაზე (სტატიის ენა მიეთითება ფრჩხილებში). 

 

ლიტერატურა  (ნიმუში) 

1. Jacques Sapir. Energy security as a common advantages. 

http://www.globalaffairs.ru/rumbler/n_7780 (In Russian). 

2. “Official website of the International Energy Agency: 

http://www.iea org/topics/energysecurity/” (In English). 

3. International Energy Agency “Key World Energy Statistics” 2014 (In English). 

4. Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian) 

5. G.G. Svanidze, V.P. Gagua, E.V. Sukhishvili “Rene¬wable energy resources of Georgia”, Leningrad, 

Hydrometizdat, 1987, pp. 75-76 (In Russian). 

6. Revaz Arveladze, Tengiz Kereselidze ”The Georgian Full Independence of Electry Power Is Supported By 

Hydropower”. Sakartvelos Teqnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis 

Proceedings. N18 2014. Tbilisi (In Georgian). 
 

გთავაზობთ სტატიის წარმოდგენისთვის საჭირო დოკუმენტაციის ჩამონათვალს საქართველოს 

ტექნიკური უნივერსიტეტის თანამშრომლებისა და დოქტორანტებისთვის: 

 

• ორი რეცენზია (იხ. ნიმუში)  

http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx 

• ფაკულტეტის საგამომცემლო საქმის დარგობრივი კომისიის ოქმის ამონაწერი 

(იხ. ნიმუში) http://publishhouse.gtu.ge/site_files/aqtis forma.docx 

დოკუმენტები დამოწმებული უნდა იყოს ფაკულტეტის ბეჭდით. 

ავტორს შეუძლია ნიმუშად გამოიყენოს კრებულის ერთ-ერთი ბოლო ნომერი. 
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აქტის ნიმუში  
 

საქართველოს ტექნიკური უნივერსიტეტის __________________________________________ ფაკულტეტის 

სასწავლო-სამეცნიერო ლიტერატურის _______________________________________ დარგობრივი კომისიის 

 

ა ქ  ტ ი №________ 

,,_____,,_________,, 

სხდომას ესწრებოდნენ:  

დარგობრივი კომისიის წევრები:  

(მიუთითეთ კომისიის შემადგენლობა)  ________________________________________________________________________ 
________________________________________________________________________________________________ 
________________________________________________________________________________________________ 
________________________________________________________________________________________________ 
 

განსახილველი  სტატიის ავტორი/ავტორები: (მიუთითეთ სახელი და გვარი სრულად, სამუშაო ადგილი და 

სამეცნიერო წოდება, აკადემიური ხარისხი სრულად, ელ. ფოსტა, საკონტაქტო ტელეფონი). 

1. ______________________________________________________________________________________________ 
________________________________________________________________________________________________ 
2. ______________________________________________________________________________________________ 
________________________________________________________________________________________________ 
3. ______________________________________________________________________________________________ 
________________________________________________________________________________________________ 
 

რეცენზენტები: (მიუთითეთ სახელი და გვარი სრულად, სამუშაო ადგილი და სამეცნიერო წოდება, აკადემიური 

ხარისხი სრულად, ელ. ფოსტა, საკონტაქტო ტელეფონი). 

1. ______________________________________________________________________________________________ 
________________________________________________________________________________________________ 
2. ______________________________________________________________________________________________ 
________________________________________________________________________________________________ 
 

დარგის მოწვეული სპეციალისტები:  
________________________________________________________________________________________________ 
________________________________________________________________________________________________ 
________________________________________________________________________________________________ 
________________________________________________________________________________________________ 
 
1. ნაშრომის განხილვა 

________________________________________________________________________________________________ 
2. (მიუთითეთ ფაკულტეტის დასახელება) 

 სასწავლო-სამეცნიერო ლიტერატურის დარგობრივ კომისიაში  განსახილველად შემოვიდა 

ავტორის/ავტორების მიერ მომზადებული სამეცნიერო  სტატია 
________________________________________________________________________________________________ 

(მიუთითეთ სტატიის სრული დასახელება) 

სასწავლო-სამეცნიერო ლიტერატურის დარგობრივი კომისიის მიერ გამოყოფილია რეცენზენტები:  
1. ______________________________________________________________________________________________ 

2. ______________________________________________________________________________________________ 



_____________________________________ 
stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ   ISSN 1512‐0996 

#3 (505), 2017  187  www.gtu.ge 
 

2. ნაშრომის საჯარო განხილვა 

1. მოისმინეს:  ავტორის/ავტორების (მიუთითეთ)  ინფორმაცია განსახილველად წარმოდგენილი სტატიის  

შესახებ. ________________________________________________________________________________________ 
________________________________________________________________________________________________
________________________________________________________________________________________________ 

 

ნაშრომის ანოტაცია 

________________________________________________________________________________________________
________________________________________________________________________________________________
________________________________________________________________________________________________ 

 

3. მოისმინეს: რეცენზენტის/რეცენზენტების (მიუთითეთ) არგუმენტირებული შეფასება სტატიის  

აქტუალურობის, სიახლის და გამოცემის მიზანშეწონილობის შესახებ. ________________________________ 

________________________________________________________________________________________________
________________________________________________________________________________________________ 

 

4. მოისმინეს: ფაკულტეტის ხარისხის უზრუნველყოფის სამსახურის დასკვნა-რეკომენდაცია 

(მიუთითეთ მომხსენებლის ვინაობა) _____________________________სტატიის გამოცემის შესახებ.  

 

აზრი გამოთქვეს:  

________________________________________________________________________________________________
________________________________________________________________________________________________
________________________________________________________________________________________________ 
 
დაადგინეს: 

საქართველოს ტექნიკური უნივერსიტეტის ფაკულტეტის 
________________________________________________________________________________________________ 

(მიუთითეთ ფაკულტეტის დასახელება) 

სასწავლო-სამეცნიერო ლიტერატურის დარგობრივ კომისიაში  განსახილველად შემოვიდა 

ავტორის/ავტორების მიერ მომზადებული სამეცნიერო  სტატია 
________________________________________________________________________________________________ 

(მიუთითეთ სტატიის სრული დასახელება) 

 

რეკომენდაციას უწევს სტატიის გამოქვეყნებას სტუ-ის შრომათა კრებულში.  

ფაკულტეტის დარგობრივი კომისიის თავმჯდომარე                                              

კომისიის მდივანი                                                                       

კომისიის წევრები:                                             ფაკულტეტის დარგობრივი კომისიის თავმჯდომარის  

                   ხელმოწერის სინამდვილეს ვადასტურებ   

                                                         ფაკულტეტის დეკანი                      (ხელმოწერა) 
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რეცენზიის ნიმუში 
 

 

1. ნაშრომის დასახელება სრულად 

 
 

 
2. ავტორის/ავტორების სამეცნიერო წოდება, სამუშაო ადგილი, საკონტაქტო 

ინფორმაცია ელ. ფოსტა 

 
 

 
3. ნაშრომში დასმული ამოცანის მოკლე მიმოხილვა 

 
 

 
4. გამოსაქვეყნებლად მომზადებული ნაშრომის აქტუალურობა 

 
 

 
5. ძირითადი ასპექტები, რომლებიც განხილულია ავტორის მიერ 

 
 

 
6. რეკომენდაცია ნაშრომის გამოქვეყნებისათვის  ( იმ შემთხვევაში თუ სარეცენზიო 

ნაშრომი სამეცნიერო სტატიაა, აუცილებელია  სამეცნიერო ჟურნალის დასახელების 

მითითება) 
 

 

 
7. რეცენზენტის გვარი და სახელი სრულად, სამუშაო ადგილი, სამეცნიერო წოდება, 

საკონტაქტო ინფორმაცია _ ელ. ფოსტა (სტატიის რეცენზირების შემთხვევაში 

რეცენზენტის მონაცემები გამოქვეყნებული იქნება სტატიასთან ერთად)  
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Guidelines for Authors! 

 
 
 
Collection of Academic Works of Georgian Technical University is a quarterly refereed periodical included in 

several international journal lists.  

 An article (accepted in Georgian, English or Russian) is published in the original language; 

 The number of authors of an article should not exceed three; 

 Authors should submit original copies of one or more articles for publication to the publishing house or send scan 

versions to sagamomcemlosakhli@yahoo.com  along with supporting documentation, but only two articles from 

the same author(s) will be published in one edition; 

 

To submit scan versions via email please follow the instructions: 

 In the Subject line indicate the collection of works and the name(s) of author(s). 

 Attach the file(s) properly; 

 Use ZIP or RAR file compressors in case of large files to attach. 

 

 The article should be literal, well-structured and apply proper terminology to convey the author’s constructive 

arguments relevant to the subject. The authors and reviewers are responsible for the content and quality of an article; 

 The collection of works of GTU is a non-commercial publication and running the articles of our researchers and for 

PhD students is free of charge; 

 According to the Resolution No.200 of GTU Academic Council (22.01.2010), authors who are not the employees at 

the University, should make the preliminary payment by cash or transfer to have their paper published (10 GEL 

per page). Copy of the payment receipt should be enclosed with the supporting documentation (two reviews and 

a reference by the organization’s academic board on publishing the article in GTU collection of scientific papers). 

“Cost of article publication” shall appear as subject in the “purpose of payment” field. 

 

GTU  bank  details:  LEPL  Georgian  Technical  University;  organization’s  identification  number  211349192; 

beneficiary  bank:  State  Treasury;  beneficiary:  joint  treasury  account;  bank  code:  TRESGE22;  Account  number: 

treasury code 708977259. 

 

How to form an academic article: 

 The text should be presented in print-out form (A4), no less than 5 pages (margins - 2 cm, line spacing - 1,5); 

 Only MS Word versions of texts are accepted (doc or docx) presented electronically on any magnetic carrier; 

 For Georgian texts: font - Acadnusx, font size - 12 pt; 

 For English and Russian texts: font - Times New Roman, font size - 12 pt. 

 

The accompanying information to the article should include: 

 Universal Decimal Classification (UDC) 
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 Information about the author(s) and reviewers in Georgian, English and Russian: 

 Full name, academic title, email and phone number of each author; 

 Department, full name of organization – place of employment of each author, area/town, country; 

 Full name, email, academic title, department or place of employment of each reviewer. 

 

The article should include: 

 An abstract in Georgian, English and Russian (100-150 words long). For foreign readers an abstract is the only 

source of information about the content of an article and results of the research conveyed by it. An abstract 

therefore defines the reader’s interest towards the article and possibility of further outreach to the author for 

the full text, etc. 

 

An abstract should be: 

 Informative (free of generalized terms and statements); 

 Original (with quality translations in English and Russian with the proper application of terminology); 

 Specific (conveying the core content of an article); 

 Properly structured (consistent with the research results given in the article). 

 

An abstract should contain: 

 The subject, topic and objective of an article (indicated in case if these are not clear from the title); 

 Method  or  methodology  of  research  performed  (expected  to  be  described  when  and  if  this  method  or 

methodology are new and interesting with reference to the article); 

 Research results; 

 Area of application  of research results; 

 Conclusion. 

 

 Key words sorted by alphabet (Georgian, English and Russian); 

 Sections should be outlined Introduction, Main Part and Conclusion; 

 Digital version of drawings or images in any graphic format, resolution 150 dpi; 

 

 Reference 

 By the recommendations of Databases of International Scientific Journals the number of references should be 

no less than ten. 

How to form the reference section in the article: 

Name and surname of each author should be given in Latin letter initials, title of the articles – translated in English, 

name of the source (journal, collection of works, conference materials) – with transliteration (original language of the 

article should be indicated in brackets). 

 

References (sample) 

1. Jacques Sapir. Energy security as a common advantages. 

http://www.globalaffairs.ru/rumbler/n_7780 (In Russian). 

2. “Official website of the International Energy Agency: 
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http://www.iea  org/topics/energysecurity/” (In English). 

3. International Energy Agency “Key World Energy Statistics” 2014 (In English). 

4. Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian). 

5. Svanidze G.G., Gagua V.P., Sukhishvili E.V. “Rene¬wable energy resources of Georgia”, Leningrad, 

Hydrometizdat, 1987, pp. 75-76 (In Russian). 

6. Revaz Arveladze, Tengiz Kereselidze ”The Georgian Full Independence of Electry Power Is Supported By 

Hydropower”. Sakartvelos Teqnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis 

Proceedings. N18 2014. Tbilisi (In Georgian). 

 

Requirements for the submission of articles by the employees and for PhD students of Georgian Technical 

University: 

 Two reviews (see the sample at)   

http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx 

 Minutes of the sectoral committee of the faculty publishing  (see the sample at) 

http://publishhouse.gtu.ge/site_files/aqtis forma.docx 

Documents should be verified with the faculty stamp.  

 

Notice to Authors  
 

Authors may consider one of the previous editions of GTU Collection of Academic Works as an example  
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К сведению авторов! 

 

 

 

Сборник научных  трудов Грузинского технического университета является ежеквартальным реферируемым 

периодическим изданием, которое зарегистрировано в нескольких международных базах данных. 

 Статьи (принимаются на грузинском, английском, русском языках) публикуются на языке оригинала. 

 Количество авторов статьи не должно превышать 3. 

 Автор может предоставлять для публикации в Издательском доме или по электронной почте (на 

следующий адрес: sagamomcemlosakhli@yahoo.com) одну или несколько статей, а также в сканирован-

ных файлах сопутствующую документацию, но в одном номере могут быть опубликованы только две 

работы. 

 

 В случае статей, присылаемых по эл. почте, просьба предусмотреть следующие требования: 

‐ указать в эл. Subject‐е название сборника (тема) и фамилию автора (авторов); 

‐ использовать Attach (приложить файл); 

‐ в случае большого объема файла применить архиватор (ZIP, RAR). 

 

 Статья должна быть составлена грамотно, с соблюдением терминологии. Автор (авторы) и рецензенты 

несут ответственность за содержание и качество статьи. 

 Поскольку сборник трудов Грузинского технического университета является некоммерческим изданием, 

для сотрудников статьи публикуются бесплатно. 

 Согласно постановлению академического совета №200 (22.01.2010 г.), физическое лицо, не являющееся 

сотрудником университета, для публикации статьи в сборнике трудов должно заранее внести или перечислить 

необходимую сумму (1 страница стоит 10 лари) за статью и соответствующую документацию (две рецензии и 

направление научного совета организации о публикации статьи в сборнике трудов ГТУ), приложив справку об 

оплате. В графе «Назначение оплаты» следует записать «стоимость публикации статьи».  

 

Банковские  реквизиты  ГТУ:  Юридическое  лицо  публичного  права  (ЮЛПП);  Грузинский  технический 

университет;  идентификационный  код  211349192;  банк  приема;  государственная  казна;  название 

получателя: единый счет казны; код банка: TRESGE22; счет получателя: код казны 708977259. 

 

Предлагаем порядок оформления научной статьи: 

 статья должна быть представлена в напечатанном виде на странице формата А4, содержать не меньше 5 

страниц (поля – 2 см, интервал – 1,5); 

 статья должна быть выполнена в виде файла doc или docx (MS Word) и записана на любом магнитном 

носителе; 

 для грузинского текста применять шрифт Acadnusx, размер 12; 

 шрифт для английского и русского текстов Times New Roman, размер 12; 

 

 



_____________________________________ 
stu-is Sromebi – WORKS OF GTU – ТРУДЫ ГТУ   ISSN 1512‐0996 

#3 (505), 2017  193  www.gtu.ge 
 

Статья должна сопровождаться  следующей информацией: 

 код УДК (Универсальная десятичная классификация). 

 

Сведения об авторе (авторах) на грузинском, английском и русском языках: 

 полностью имя и фамилия автора (авторов), E-mail, научная степень и контактный телефон; 

 название департамента, полное название организации – место работы каждого автора – страна, город; 

 полностью фамилии и имена рецензентов, адрес электронной почты, научное звание, название депар-

тамента или места работы. 

 

К статье должны прилагаться: 

 Аннотация на грузинском, английском и русском языках (100-150 слов). Для иностранных читателей 

аннотация является единственным источником информации о результатах исследований, приведенных 

в содержании статьи. Именно это определяет интерес ученого к работе и,  соответственно, желание 

начать дискуссию с автором, познакомиться с полным текстом статьи и т.д. 

 

Аннотация должна быть: 

 информационной (не должна содержать общих слов и фраз); 
 оригинальной (перевод на английском и грузинском языках должен быть качественный, при переводе 

следует использовать специальную терминологию); 
 содержательной (должна отражать основное содержание статьи и результаты исследования); 
 структурированной (следовать в статье логике описания результатов). 

 

Должна содержать: 

 предмет  статьи,  тему,  цель  (которые  указывают  в  том  случае,  если  это  не  ясно  из  заглавия 

статьи); 

 метод  или  методологию  проведенного  исследования  (описание  метода  или  методологии 

проведенной работы целесообразно в том случае, если они выделяются новизной, интересны с точки 

зрения данной работы); 

 результаты исследования; 

 ареал использования результатов; 

 выводы; 

 

 ключевые слова, расположенные по алфавиту (на грузинском, английском и русском языках); 

 в статье должны быть выделены подзаголовки: введение, основная часть и заключение (выводы); 

 компьютерные варианты чертежей или фотографий должны быть выполнены в любом графическом  

 формате, разрешением – не менее 150 dpi. 

 

 Литература 

По рекомендации базы данных международных научных журналов, число использованной литературы 

желательно должно быть не меньше 10. 

Представляем порядок оформления в публикуемой статье использованной литературы: 
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Фамилия и инициалы всех авторов должны быть выполнены буквами латинского алфавита, т.е. трансли-

терацией; название статьи с переводом на английский язык; название источников (журнала, сборника трудов, 

материалов конференции) – транслитерацией (язык статьи указан в скобках). 
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Для представления статьи должен быть приложен перечень необходимых документов для сотрудников и 

докторантов Грузинского технического университета: 

 

 две рецензии (см. образец)  

http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx 

 выписка из протокола отраслевой комиссии по издательскому делу факультета  (см. образец)  

http://publishhouse.gtu.ge/site_files/aqtis forma.docx 

документы должны быть удостоверены печатью факультета. 

 

Автор может использовать в качестве образца один из последних номеров издания. 
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