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fizika 

 

 

formis maxsovrobis efeqti da zedrekadoba titanis zogierT  

SenadnobSi 

kaxa gorgaZe, magda mecxvariSvili, irma giorgaZe, iamze kalandaZe, 

Sorena xizaniSvili, manana beriZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: titani da misi Senadnobebi farTod gamoiyeneba aviakosmosur teqnikasa 

da manqanaTmSeneblobaSi. bolo dros titanisa da misi Senadnobebis gamoyeneba mni-
Svnelovnad gaizarda, rac ganpirobebulia maRali biologiuri SemTviseblobiT da 

Tanamedrove qirurgiis progresiT saxsrebis endoproTezirebaSi [1, 2]. titanis Sena-
dnobebis unikaluri Tvisebebi dakavSirebulia Termodrekad Seqcevad ߚ ↔ -ᇱᇱ marߙ
tensitul gardaqmnasTan, rac vlindeba formis maxsovrobis efeqtiT, zedrekado-
biTa da dempfirebis unariT. 

Sesaswavl obieqtebad SerCeul iqna binaruli Ti − Ta da maT fuZeze Seqmnili 

Mo-iT, V-iT da Zr-iT legirebuli mravalkomponentiani Senadnobebi. 

 

sakvanZo sityvebi: deformacia; martensituli gardaqmnebi; reaqtiuli Zabva; fa-

zuri Sedgeniloba. 
 

 

Sesavali  

dRes mniSvnelovnad gaizarda titanisa da misi Senadnobebis gamoyeneba saxsre-

bis endoproTezirebaSi. 

Cveni mizani iyo ߚ fazidan nawrTobi Senadnobebis fazuri Sedgenilobis gamo-
kvleva; unda dagvedgina pirdapiri (Mୱ	M௙) da Sebrunebuli (Aୱ	A௙) martensituli 

gardaqmnebis temperaturuli intervalebi; aseve aRniSnul SenadnobebSi deformaci-
is gavlena ߚ ↔ -ᇱᇱ'martensituli gardaqmnebis formirebaze; gangvesazRvra am garߙ
daqmnebis roli formis maxsovrobis efeqtis Camoyalibebisas da Segveswavla metas-
tabiluri struqturebis formis maxsovrobis efeqtebis mdgradoba. 

Catarebuli kvlevebis Sedegad unda dagvedgina agreTve martensituli garda-
qmnebisas generirebuli reaqtiuli Zabvebis mniSvneloba da formis maxsovrobis 

efeqtis maqsimaluri gamovlinebis pirobebi. 

 

 

ZiriTadi nawili 

eqsperimenti da Sedegebis analizi. rentgenostruqturuli analizisaTvis gamo-
yenebuli iyo rentgenuli ДРОН-УМ difraqtometri, diferencialuri Termuli 
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analizis danadgari, TGDS-111 maskanirebeli kalorimetri da eleqtrowinaRobis ga-
sazomi danadgari, romelSic winaRobis cvlileba da temperatura fiqsirdeboda 

TviTmweriT. Senadnobebis drekadobis modulisa da Sinagani xaxunis gazomva xde-
boda preceziul akustikur speqtrometrze kilohercian diapazonSi da dabali six-
Siris relaqsatorze. 

gaWimviT deformacia mimdinareobda INSTRON-1115 tipis danadgarze. gamoyenebu-
li iyo aseve diferencialuri tevaduri dilatometri. 

formis maxsovrobis efeqtis, zedrekadobis da Sebrunebuli ߙᇱᇱ ↔  gardaqnis ߚ
dros generirebuli  σr. reaqtiuli Zabvis kvleva Catarda grexiTi deformaciis danad-

garze, romelic uzrunvelyofda Zabva-deformaciis, Zabva-temperaturis da deforma-

cia-temperaturis damokidebulebis avtomatur Caweras. danadgarSi gaxureba xor-

cieldeboda nimuSSi eleqtrodenis gatarebiT. deformaciaisaTvis gamoiyeneboda 

ori gza: pirveli, nimuSis datvirTva T > Mୱ mimdinareobda martensituli gardaqmnis 

dawyebis temperaturaze ufro maRal temperaturaze, xolo gaciveba _ gare Zabvis 

moqmedebis dros; meore _ nimuSebis datvirTva T > Mୱ mimdinareobda martensituli 

gardaqmnis dawyebis temperaturaze (raTa migveRwia ufro maRal sasurveli defor-

maciis sididemde), xolo deformirebuli nimuSebis gaciveba _ mudmivi fiqsirebuli 

deformaciis dros (nax. 1). gacivebis Semdgom xdeboda nimuSebis gaxureba da formis 

aRdgena. 

 

 
nax 1. deformaciis ori tipi: A _ datvirTva Td-ze (ab); gaciveba gare Zabvis moqmedebis 

dros (bc), gantvirTva (cd), formis aRmdgeni gaxureba Tvisufal mdgomareobaSi (de); B _ 
datvirTva Td-ze (ab), gaciveba mudmivi gare datvirTvis qveS (bc), gantvirTva (cd), gaxureba 
Tavisufal mdgomareobaSi (de) 

 

titanis Senadnobebi miRebul iqna maRali sisufTavis komponentebiT eleqtro-

nul-sxivuri dnobis meTodiT. Senadnobebs utardeboda homogenizacia 750_800 C-ze. 
Senadnobebis qimiuri Sedgeniloba moyvanilia 1-l cxrilSi. 
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cxrili 1  

 Senadnobebis komponenturi Sedgeniloba (won. %) 

 

 

 

 

 

 

 

 

 

 

 

 

wrToba xdeboda wyalSi ߚ fazis arsebobis aridan sxvadasxva temperaturis 
dros. 

rentgenostruqturulma fazurma analizma aCvena, rom wrTobiT ZiriTadad 

fiqsirdeboda αᇱᇱ orTorombuli martensiti, ߙᇱᇱ da β austenitis mcire raodenoba 
da Sereuli ߙᇱᇱ +  .struqtura. me-2 cxrilSi moyvanilia kvlevis Sedegebi ߚ

 

cxrili 2 

fazuri Sedgenilobis damokidebuleba komponentur  

Sedgenilobaze da komponentebis koncentraciaze 

   Ti-43,2Ta 
+(()) 

Ti-50,1Ta 
+() 

Ti-59,8Ta 
+ 

Ti-47 Ta-3Zr 
+ 

Ti-44Ta-6Zr 
+ 

Ti-50Ta-3Zr 
+ 

Ti-50Ta-6Zr 
+ 

Ti-Ta-Mo-V 
++() 

 

Ti-Ta-Mo 
+ 

Ti-Ta-V 
+ 

  

  
Ti-Ta-Mo-V-2Zr 

+ 
Ti-Ta-Mo-V-4Zr 

+ 
 

SenadnobebSi gardaqmnebis mimdinareobis, pirdapiri da Sebrunebuli martensi-
tuli gardaqmnebis temperaturuli intervalis dasadgenad Catarebul iqna dife-
rencialuri Termuli analizis, eleqtrowinaRobisa da Sinagani xaxunis tempera-
turaze damokidebulebis kvlevebis seria. maTi monacemebis damuSavebis Sedegebi 

moyvanilia me-3 da me-4 cxrilebSi. 

Ti Ta Mo V Zr O N H 

d
an
ar

Ce
ni
 

43,2 - - - 

0.
15
-0
.2
0 

<
0.
00
5 

<
0.
00
5 

50,1 - - - 

59,8 - - - 

8,8 - 9,05 - 

7,8 8,1 - - 

5,1 4,9 4,9 - 

44,08 - - 5,96 

0,
11
 

46,92 - - 3,02 

49,85 - - 2,96 

50,05 -  5,85 

0,
17
_
 0
,2
0 

5,23 5,03 4,95 2,08 

5,16 4,92 4,87 4,11 
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 me-2 nax-ze warmodgenil Termogramebze gamosaxulia Ti-XTa (X=43,2%, 50,1 %, 59,8 
%Ta) Senadnobebis gaxureba-gacivebis mrudebi. am mrudebze gamosaxulia ori endo-
Termuli piki gaxurebis dros da erTi egzoTermuli piki gacivebisas. amave naxazze 

naCvenebia agreTve Ti-Ta sistemis SenadnobebSi gardaqmnis temperaturebi (cxrili 5).  

aRsaniSnavia, rom tantalis koncentraciis zrda iwvevs gardaqmnis temperatu-
ris Semcirebas (nax. 2 da cxrilebi 3, 4 da 5).  

 

 
 

nax. 2. Senadnobi Ti-50.1Ta. diferencialuri Termuli analizis mrudebi, romlebic 

miRebulia gaxurebis sxvadasxva droisaTvis (1 _ 160 wT; 2 _ 80 wT, 3 _ 40 wT) 

 

diferencialuri Termuli, eleqtrowinaRobis da rentgenostruqturuli ana-
lizis saSualebiT moxda Termul mrudze naCvenebi ori endoTermuli da erTi eg-
zoTermuli efeqtis identifikacia. dadginda fazuri gardaqmnebis xasiaTi binarul 

SenadnobebSi Ti-50,1Ta-is magaliTze. 

rentgenostruqturuli analiziT gairkva, rom pirveli `dabaltemperaturuli“ 

efeqti Seesabameba αᇱᇱ → β Sebrunebul martenisitul gardaqmnas. 
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cxrili 3 

fazuri Sedgenilobis, drekadobis modulis da martensituli  
gardaqmnis temperaturis damokidebuleba binarul SenadnobebSi  

malegirebeli elementebis koncentraciaze 

№ Ta 
fazuri 

Sedgeniloba 

drekadobis 

moduli 

martensituli gardaqmnis 

temperaturuli intervali (t C) 
Ms-Mf As-Af 

1 

2 

3 

4 

5 

6 

7 

8 

9 

28,5 

33,5 

43,5 

48,5 

50,1 

53,0 

56,7 

58,8 

59,8 

 

 
 

 

+(β) 
+(β) 
+ β 
+ β 
+ β 

6,05 

7,52 

8,87 

8,83 

8,92 

8,89 

8,73 

8,55 

8,52 

700-665 

635-595 

480-440 

420-375 

390-345 

340-300 

270-230 

230-190 

200-160 

685-725 

620-665 

465-520 

395-455 

375-425 

325-380 

250-315 

210-270 

180-245 

 

Sebrunebuli martensituli gardaqmnis dasrulebisasAA୤ temperaturis zeviT 

xdeboda	ߚ	fazis koncentraciuli	ganSreveba, romelsac Seesabameboda meore endo-
efeqti. „maRaltemperaturuli“ gardamqnis dasrulebis Semdeg gacivebisas cikli 

sruldeboda pirdapir martensituli gardaqmniT da warmoiqmneboda	βგამდ. + αგაღ.ᇱᇱ  

struqtura Sesabamisi egzoefeqtiT. ciklirebis Sedegad viTardeboda procesi, 

romelic iwvevda „dabaltemperaturuli“ efeqtis Semcirebas [3]. 
 

cxrili 4 

 formis maxsovrobis efeqtis ZiriTadi parametrebi* SenadnobebSi 

 
№ 

Senadnobi 
   

 As, Af 

1 2 3 4 5 6 
1 Ti – 43,2 Ta 4,5 4,6 325 20 480-530 
2 Ti – 50,1 Ta 8,5 3,6 450 16 380-420 
3 Ti – 59,8 Ta 4,0 3,2 350 23 250-270 
4 Ti – 46,92 Ta - 3,02 Zr 7,5 3,5 320 - 320-380 
5 Ti – 44,08 Ta – 5,96 Zr 9,0 3,8 326 - 350-400 
6 Ti – 50,05 Ta – 5,85 Zr 6,0 3,3 345 23 150-230 
7 Ti – 49,85 Ta – 2,96 Zr 7,0 3,5 400 - 320-380 
8 Ti – 8,8 Ta – 9,05V 2,0 2,5 - - 390-440- 
9 Ti – 7,8 Ta – 8,1 Mo 5,0 2,3 - 2 360-410 
10 Ti – 5,1 Ta – 4,9 Mo – 4,9 V 5,0 3,4 290 - 330-390 
11 Ti - 5,23 Ta -5,03 Mo - 4,95 V- 2,08 Zr - 2,8 - - 300-400 
12 Ti - 5,16 Ta - 4,92 Mo - 4,87 V- 4,11 Zr - 3,6 - - 250-330 ∗  _ drekadi aRdgenis	დრߝ .% deformaciis sidide, romlis drosac aRdgena aris 90 _	(ଽ଴)ߝ	

deformacia, ߪრ.௠௔௫_ reaqtiuli Zabva, Ψ _ dempfirebis xarisxi martensituli gardaqmnis dros, ܣ௦, ܣ௙ _ Sebrunebuli martensituli gardaqmnis dawyeba-damTavrebis temperaturebi. 

 

 

 

 

 

 

 

 

 

90 SE max
r
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rogorc me-2 nax-ze warmodgenili sxvadasxva siCqariT gaxurebuli Ti-50,1 won. 
% Ta-is Termogramebi aCvenebs, gaxurebis procesi mimdinareobs ori erTmaneTTan 

dakavSirebuli cikliT. Senadnobis fazur Sedgenilobaze did gavlenas axdens 

300_400 C intervalSi dayovnebis dro. didi siCqariT gaxurebisas nawrTob nimuSSi 

meore endoTermuli efeqti SeiZleba ar gamovlindes. 
sxvadasxva elementiT legirebuli Senadnobebis SemTxvevaSi maT qcevaSic Cans 

garkveuli kanonzomierebebi, Tumca simciris gamo Znelia Termuli efeqtebis sis-
tematizacia. 

 
cxrili 5 

Ti-Ta da Ti-Nb sistemis SenadnobebSi gardaqmnis temperaturebi 
Ti-43,2Ta I-5100C II-6850C egzo - 4300C 

Ti-50,1Ta I-3950C II-5300C egzo - 3250C 

Ti-59,8Ta I-2350C II-5250C egzo - 2950C 
 

 martensituli gardaqmnis temperaturis Semcirebis mizniT moxda titan-tanta-
lis Senadnobebis legireba. cirkoniT legirebis Sedegad miRebuli Senadnobebidan 

gansakuTrebiT gamoirCeva Ti-50Ta-6Zr (150C-230C) SedarebiT dabaltemperaturuli 

gardaqmnis intervaliT. aman asaxva pova Ti-Ta SenadnobebSi formis maxsovrobis 
efeqtis gamovlenis dros. Tდ. grexis deformaciis temperatura miiRweoda oTaxis temperaturidan nimuSis 

gaxurebiT an 800_850 C-dan gacivebiT. cdebma aCvena, rom gaxurebis siCqare unda 

iyos maRali, rac Tavidan agvacilebs difuzuri procesebis ganviTarebas [4]. 

me-3 nax-ze naCvebia Ti-Ta sistemis SenadnobebisaTvis formis aRdgenis xarisxis 

sawyis deformaciaze ߝ଴-is damokidebuleba. mcire deformaciebis dros formis aR-

dgena η axloa 100 %-Tan da mcirdeba deformaciis zrdasTan erTad.  

 
nax. 3. formis aRdgenis xarisxis sawyis deformaciaze damokidebulebis mrudebi.  
A _ gaciveba mudmivi datvirTvis qveS; B _ gaciveba boloebdamagrebuli nimuSis 

SemTxvevaSi. a _ Ti-59,8 Ta; b _Ti-50 Ta, c _Ti-43,2 Ta 
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yurdRebas imsaxurebs Senadnobebi, romlebsac formis aRdgenis SedarebiT ma-

Rali unari aqvs, Ti-7.8Ta-8.1Mo, Ti-5.1Ta-4.9Mo-4.9V (905 %). gansakuTrebiT gamoirCeva 

Senadnobebi: Ti-5,1Ta ε90=8.5 %, Ti-44Ta-6Zr ε90=9 %, Ti-50Ta-6Zr, romelTaTvisac ߝଽ଴ aWarbebs 
7 %-s.  

Sebrunebuli martensituli gardaqmnis dros generirebuli reaqtiuli Zabvis ߪრ. gazomva mimdinareobda nimuSebis grexiTi deformaciis Semdeg gaxurebis dros. 
sawyisi deformaciis ߝ଴-is zrdasTan erTad ߪრ.-is mniSvneloba izrdeboda, aRwevda 

maqsimums da mcirdeboda. tipuri suraTi Ti-50,1Ta SenadnobisaTvis moyvanilia me-4 

nax-ze. 

 
 

nax. 4. Senadnobi Ti-50,1Ta generirebuli reaqtiuli Zabvebis  
mrudebi winaswari deformaciis gansxvavebuli xarisxis dros 

 

gadaRebuli mrudebidan xdeboda iseTis SerCeva, romlis drosac ߪრ. reaqtiuli 

Zabva aRwevda maqsimums. me-5 nax-ze moyvanilia SerCeuli mrudebi Ti-Ta sistemis Se-
nadnobebisaTvis.  

 

 
 

nax. 5. boloebdamagrebuli nimuSis gaxurebis Zabva-temperaturis damokidebulebis  
mrudebi 8 %-iani winaswari deformaciis dros: 1 _ Ti-43, 2Ta; 2 _Ti-50.1Ta, 3 _ Ti-59,8 Ta 
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praqtikulad yvela SenadnobSi σ୫ୟ୶ miiRweoda nimuSebis 8_10 % deformaciiT. 

maTi mniSvnelobebi moyvanilia me-4 cxrilSi. maT Soris gamorCeulia Semdegi Senad-
nobebi: Ti-50,1 Ta (450 megpa) da Ti-50 Ta-6 Zr (345 megpa). 

titanis SenadnobebSi gamovlinda gaxurebis dros mimdinare gardaqmnebis rTu-

li xasiaTi da formis maxsovrobis Sebrunebuli efeqti. 

deformaciuli Termodrekadi martensituli β → αდეფ.ᇱᇱ 'gardaqmnis Semdeg nimu-

Sis gaxureba iwvevs deformaciamdeli formis aRdgenas (ߙდეფ.ᇱᇱ → -gardaqmna), rome ߚ
lic Semdeg gadaizrdeba sawyisi deformaciis nawilis aRdgenaSi (nax. 6). defor-

maciis aRdgenis xarisxi Sebrunebuli efeqtis dros SeiZleba naklebi iyos (a) an 
aWarbebdes sawyisi deformaciis sidides (b). Tu SevwyvetT gaxurebas formis 

aRdgenis Semdeg, Sebrunebuli efeqti SeiZleba „davakonservoT“ momdevno 

gaxurebamde. Sebrunebuli formis maxsovrobis efeqti dakavSirebulia ߙდეფ.ᇱᇱ  fazis 

nawilSi malegirebeli elementebis difuzur gadanawilebasTan formis aRdgenis 

dros mimdinare (αდეფ.ᇱᇱ → β) martensituli gardaqmnisas. difuzuri (αდეფ.ᇱᇱ → αგადᇱᇱ . ) 
gardaqmnisas warmoqmnili faza ufro stabiluria da formis aRdgenaSi ar monawi-
leobs, Tumca temperaturis zrdasTan erTad xdeba misi gardaqmna dabaltempera-
turul α fazaSi. aSkaraa, rom Sebrunebuli formis maxsovrobis efeqti da misi 

raodenobrivi parametrebi damokidebulia SenadnobSi malegirebeli elementebis 

difuzur Zvradobaze, gaxurebis siCqaresa da formis aRdgenis temperaturul 

intervalze. dabali temperaturis da didi siCqariT gaxurebis dros Sebrunebuli 

formis maxsovrobis efeqti SeiZleba CaxSobil iqnes, rac iwvevs fromis aRdgenis 

procesSi monawile ߙდეფ
ᇱᇱ . wilis zrdas. 

 

 
 

nax. 6. Senadnobi Ti-Ta-Mo-V. nimuSebis spontanuri deformacia formis  
aRdgenis Semdeg (datvirTvis moqmedebis gareSe): a _ izoTermuli  

dayovneba 525C; b _ uwyveti gaxurebiT 800 C-mde 



17 
 

Sebrunebuli formis maxsovorobis efeqti Cven mier gamokvleuli iyo titanis 

fuZeze Seqmnil mTel rig SenadnobebSi rogorc binarul, ise mravalkomponentian 

SenadnobebSi: Ti-Ta, Ti-Ta-Zr, Ti-Ta-Mo-V. praqtikulad yvela SemTxvevaSi Sebrunebuli 

formis maxsovrobis efeqti mJRavndeboda SedarebiT maRal (T>300 0C) temperatureb-
ze. aRmoCnda, rom Sebrunebuli efeqtis sidide damokidebulia sawyis fazur Sedge-
nilobaze da, malegirebeli elementebis difuzuri Zvradobidan gamomdinare, gan-
sxvavebulia binarul da mravalkomponentian SenadnobebSi. 

grexiTi deformaciis dros analogiuri movlena dafiqsirda Ti-Ta-Mo-V Senad-
nobis kvlevisas. uwyveti gaxurebisas deformaciis aRdgenis mrudze SeimCneoda for-
mis aRdgenis dasrulebis Semdgomi spontanuri deformacia. momdevno gaxurebisas 

xdeboda am deformaciis aRdgena, xolo deformaciis temperaturul intervalSi 

izoTermuli dayovnebisas _ spontanuri deformaciis sididis zrda. 
 

daskvna 

Catarebuli gamokvlevebis Sedegebi SeiZleba Semdegnairad CamovayaliboT:  

1. formis maxsovrobis efeqti gamokvleul iqna grexis da gaWimvis deformaciis 

meTodiT iseT SenadnobebSi, rogoricaa Ti-Ta, Ti-Ta-Mo, Ti-Ta-V, Ti-Ta-Mo-V, Ti-Ta-Zr, Ti-
Ta-Mo-V-Zr;  

2. gamokvlevebiT dadginda, rom Ti-XTa (X=43,2%, 50,1%, 59,8%) Ti-47Ta-3Zr, Ti-44Ta-
6Zr, Ti-50Ta-3Zr SenadnobebSi deformacia (elementebis koncentraciis mixedviT) 

aRdgeba 90 %-iT, xolo ufro mcire deformaciebis dros aRdgena praqtikulad 

srulia. formis maxsovroba SeiZleba mivakuTvnoT `maRaltemperaturian” intervals. 

As Af intervali mocemuli SenadnobisaTvis 250÷450C farglebSia. gamonaklisia Senad-

nobi _ Ti-50Ta-6Zr, romlisTvisac es intervali 120_200 C-ia; 
3. Senadnobebis zedrekadobis Seswavla xdeboda oTaxis temperaturaze. ganix-

ileboda Senadnobebis praqtikuli gamoyeneba biomedicinaSi. praqtikulad yvela Se-

nadnobisaTvis zedrekadulad aRdgenili deformacia iyo aranakleb 3_3,6 %;  

4. Sebrunebuli martensituli gardaqmnis dros generirebuli Zabvebis gazomvam 

cxadyo, rom, Senadnobis komponenturi da koncentraciuli Sedgenilobidan gamom-

dinare, maT aqvT 270-450 megpa mniSvneloba. maqsimaluri mniSvneloba (400_450 megpa) 

generirdeba Ti-50Ta-3Zr, Ti-50,1Ta SenadnobebSi; 
5. martensituli gardaqmnebis dempfirebis unari SenadnobebSi fasdeboda Sina-

gani xaxunis temperaturaze damokidebulebis gazomviT. grexiTi rxevebi hercul 

diapazonSi da rxevebi kiloherculSi gviCvenebda maRali dempifirebis Tvisebas 

SenadnobebSi: Ti-59,8Ta (Ψ = 23	%) da Ti-50Ta-6Zr (Ψ = 31.5	%). (Ψ = 15− 20	%) axasi-
aTebda Ti-50,1Ta, Ti-43,2Ta Senadnobebs; 

6. praqtikulad yvela SenadnobisaTvis aRmoCnda ori maxsovrobis efeqtis (pi-
robiTad, `dabaltemperaturulis” da `maRaltemperaturulis”) ganxorcielebis Se-
saZlebloba. winaswari Termomeqanikuri damuSavebis mixedviT SesaZlebelia: mxo-
lod `dabaltemperaturuli” efeqtis, TanmimdevrobiT orive an mxolod `maRaltem-
peraturuli” efeqtis ganxorcieleba. aseTi SesaZlebloba difuzuri procesebis 
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gamo dakavSirebulia fazebis metastabilurobis cvlilebasTan, da, Sesabamisad, 

martensituli gardaqmnis temperaturis cvlilebasTan;  

7. sustad legirebul mravalkomponentian SenadnobebSi komponentebis difuzu-
ri gadanawileba iwvevs cnobil maxsovrobis Sebrunebul efeqts – gaxurebis pro-
cesSi (formis aRdgenis Semdeg), spontanur deformacias. efeqtis makrogamovlinebas 

xels uwyobs ciklireba datvirTvis qveS an Senadnobis dayovneba izoTermul tem-
peraturaze mudmivi datvirTvis qveS. 
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PHYSICS 
 
 

SHAPE MEMORY AND SUPERELASTIC EFFECTS OF SOME TITANIUM ALLOYS 
K. Gorgadze, M. Metskhvarishvili, I. Giorgadze, I. Kalandadze, Sh. Khizanishvili  
(Georgian Technical University) 

 
Resume: As it is well known, titanium and its alloys have great usage in many spheres of aviation and 

cosmic technique and mechanical engineering. Their utilization is increased significantly in recent times, due 
to the high biological adaptability and progressing of modern surgery in endoprosthesis of joints. 

The unique properties of titanium alloys are related to the thermoelastic reversible β↔α'' martensitic 
transformation, which is revealed by the shape memory effect, superelasticity and damping ability. 

Binary Ti-Ta and multi-component alloys on their bases alloyed by Mo, V and Zr were chosen for the 
study.  

 
Key words: deformation; martensitic transformations; phase composition; reactive voltage.  

 
 
 
 

ФИЗИКА 
 

 

ПАМЯТЬ ФОРМЫ И СВЕРХУПРУГИЕ ЭФФЕКТЫ НЕКОТОРЫХ ТИТАНОВЫХ 
СПЛАВОВ 

Горгадзе К. М., Мецхваришвили М. Р., Гиоргадзе И. С., Каландадзе Я. Г.,  
Хизанишвили Ш. М. 
(Грузинский технический университет) 

 
Резюме. Как известно, титан и его сплавы широко используются во многих сферах машинострое-

ния, авиационной и космической техники. Их использование значительно увеличилось в последнее 
время в связи с высокой биологической адаптивностью и прогрессом современной хирургии эндопроте-
зирования суставов. 

Уникальные свойства титановых сплавов связаны с термоупругим обратимым мартенситным пре-
вращением β↔α '', которое проявляется эффектом памяти формы, сверхупругостью и демпфирующей 
способностью. 

Для исследования были выбраны бинарный Ti-Ta и многокомпонентные сплавы на их основе, ле-
гированные Mo, V и Zr. 

 
Ключевые слова: деформация; мартенситные превращения; реактивное напряжение; фазовый 

состав. 
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ekonomika 

 

 

saqarTvelos swrafi ekonomikuri zrdis mniSvnelovani aspeqtebi 

ramaz oTinaSvili, Tamar oTinaSvili 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: statiaSi gaanalizebulia qveynis winaSe arsebuli gamowvevebi: impor-

tze damokidebulebis maRali xarisxi; biznesis monopolizacia da konkurenciis 

SezRudva dargobriv bazrebze; ekonomikis naklebad efeqturi struqtura, dispro-

porciebi mis sxvadasxva dargsa da qvedargebs Soris da a.S.  

SemoTavazebulia biznesis ganviTarebis gzebi. dRes aqtualuria ara marto misi 

registracia, aramed konkretul sabazro segmentze Sesvla da iq adgilis damkvid-

reba. amisaTvis aucilebelia konkretul dargobriv sabazro segmentebze biznes-

obieqtis Sesvlis, usafrTxod operirebis dawyebisa da Semdgomi funqcionirebis 

meTodologiis damuSaveba. mdgradi ganviTarebisaTvis Sesabamisi infrastruqturiT 

uzrunvelyofis garda, saxelmwifos erT-erTi mTavari amocana unda gaxdes samarT-

lianobis dacva. rodesac mewarmeebi araTanabar pirobebSi arian, biznesi aracivi-

lizebulad viTardeba. ganviTarebul qveyanebSi arsebobs demokratiuli institu-

tebi, romlebic jansaRi konkurenciis principebis dacviT Tanabar uflebebsa da 

SesaZleblobebs uqmnis yvela moqalaqes. 

 

sakvanZo sityvebi: biznesi: ekonomika; konkurencia; usafrTxoeba. 
 

 

Sesavali  

ekonomika saxelmwifos safuZveli da mosaxleobis sicocxlisunarianobis uz-
runvelyofis sistemaa. swored maszea damokidebuli sazogadoebrivi saqmianobis 

nebismieri sferos (politikis, Zalovani struqturebis, ganaTlebis, kulturis, 

sportis da a. S.) normaluri funqcionireba da ganviTareba.  

dRes saqarTvelo krizisSia. pandemiiT gamowveul globalur kriziss emateba 

qveyanaSi mimdinare arajansaRi procesebi, romlebic aferxebs mis mdgrad ganviTa-
rebas. miuxedavad imisa, rom bevri ram gakeTda, sazogadoebis mniSvnelovani nawili 

mainc siRaribis zRvarzea. Tu aviRebT „koronamdel“ periods da SevafasebT mosa-

xleobis realur Semosavlebs, aSS dolaris kursiT da inflaciis gaTvaliswinebiT, 

maTi cxovrebis done mniSvnelovnad ar Secvlila. 

 

 

ZiriTadi nawili 

mdgradi ganviTarebisa da mosaxleobis keTildReobis uzrunvelsayofad saWi-
roa mTliani Sida produqtis (mSp) zrdam wliurad 8_10 % mainc Seadginos. es ar 
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aris miuRweveli mizani. uzarmazarma CineTma, Tavis droze, aRniSnuli SeZlo. sa-
qarTvelosac gaaCnia amis potenciali,  

gamowvevebi, romlebic dgas dRes saqarTverlos ekonomikis winaSe: 

1. importze damokidebulebis maRali xarisxi, romelic 2-jer da metad aRema-

teba eqsports. cnobilia maRali importidan momdinare safrTxeebi: adgilobrivi 

biznesis daTrgunva, erovnuli valutis gaufasureba, mcire mSp da biujeti, mosax-

leobis dausaqmebloba da dabali Semosavli, ekonomikis araracionaluri struq-

tura da a.S. 

sustad moqmedebs antidempinguri RonisZiebebi, romlebmac importiorebi unda 

SezRudos Siga bazarTan SedarebiT dabali fasebis dawesebaze. dempingis gamo qar-

Tuli biznesebis gakotrebis mravali SemTxveva arsebobs. am situaciaSi aRmoCnda, 

magaliTad, Cais industria, Sokoladis nawarmis biznesi da a.S. 

TurqeTisa da iranis mTavrobis mier subsidirebuli xili da bostneuli sa-

qarTveloSi imdenad dabal fasad Semodis, rom adgilobrivi nawarmi maT ver uwevs 

konkurencias. 

SeiZleba iTqvas, rom qveyanas erovnuli usafrTxoebis interesebis Sesabamisi 

proteqcionistuli politika TiTqmis ar gaaCnia. mniSvnelovania sabaJo-satarifo 

ganakveTebis iseTi dabalanseba, romelic adgilobriv bizness upirates mdgomareo-

baSi Caayenebs. asea yvela ganviTarebul, maT Soris evrokavSiris, qveynebSi.  

unda gamovyoT saqonelTa ramdenime jgufi: 

pirvel jgufSi Sedis, magaliTad, soflis meurneobis mniSvnelovani produ-

qcia, romlis Semotana (importi) saqarTvelos ar esaWiroeba. am jgufis mimarT 

aucileblad unda ganisazRvros SedarebiT maRali satarifo ganakveTebi. 

aRsaniSnavia, rom saqarTvelo istoriulad agrarul qveynad iTvleboda. Cven-

Tan sasoflo-sameurneo kulturis moyvanis uZvelesi tradiciebi arsebobs. miuxeda-

vad amisa, importuli sasoflo nawarmi Cvens bazarze mravladaa da maTi gasayidi 

fasi arc Tu ise maRalia. 

magaliTad, iaponiaSi energomatareblebis importisagan gansxvavebiT, romelze-

dac nulovani sabaJo gadasaxadia dawesebuli, brinjis importze 600 %-iani sabaJo 

tarifia dawesebuli, vinaidan am qveyanas ZaluZs aRniSnuli produqciis adgilob-

rivi warmoebiT mosaxleobis moTxovnilebis dakmayofileba. 

meore jgufSi unda gaerTiandes saqoneli (avtomobilebi, radio- da teleapa-

ratura, kompiuteruli teqnika da a.S.), romlis warmoeba ar xdeba saqarTveloSi. am 

jgufis saqonelze unda dawesdes SedarebiT dabali an nulovani tarifi. 

mesame jgufSi Seva saqoneli, romelic saqarTveloSi iwarmoeba, magram arasa-

kmarisia da moTxovnilebis sruliad dakmayofilebis mizniT saWiroa misi impor-

tiM(magaliTad, xorbali, samkurnalo saSualebebi, navTobproduqtebi da a. S.).  

mniSvnelovania sabaJo-satarifo ganakveTebis iseTi dabalanseba, romelic, er-

Ti mxriv, gaakontrolebs imports, meore mxriv ki, upirates mdgomareobaSi Caayenebs 

adgilobriv bizness. 
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2. biznesis maRali monopolizacia da konkurenciis SezRudva TiTqmis yvela 

dargobriv bazarze. swored es qmnis ZiriTad winaaRmdegobas mcire biznes-obieq-

tebisaTvis operirebis dasawyebad, rac, Tavis mxriv, astimulirebs Crdilovan biz-

ness. 

3. ekonomikis naklebad efeqturi struqtura, disproporciebi mis sxvadasxva 

dargsa da qvedargs Soris. swrafi makroekonomikuri ganviTareba SeuZlebeli iqneba 

biznesis sxvadasxva sferos Soris optimaluri proporciebis dacvis gareSe. xSirad 

ekonomikuri zrdis Seferxebis erT-erTi mizezi struqturuli disproporciebia.  

garda zemoaRniSnulisa, aqtualuria sxva gamowvevebic, kerZod: 

 erTiani ekonomikuri sivrcis (qveynis masStabiT) moSla da socialur-ekono-

mikuri ganviTarebis regionuli uTanabroba. eTnokonfliqtebi da politikuri 

arastabiluroba; 

 Crdilovani ekonomikis maRali masStabebi, misi institucionalizacia; 

 nepotizmi da favoritizmi personalis SerCevisa da dawinaurebis dros; 

 finansebze da sainvesticio resursebze SezRuduli wvdoma; 

 umuSevrobis maRali masStabebi, mosaxleobis socialuri diferenciacia da 

siRaribe; 

 konkurenti qveynebis da kompaniebis mxridan eqspansiuri ekonomikuri politi-

ka saqarTvelos mimarT; 

 samewarmeo unarebisa da gamocdilebis nakleboba da a.S. 

marTalia, winamdebare statiaSi yvelas ver SevexebiT, Tumca maTi roli qveynis 

ganviTarebaSi sakmaod seriozulia. 

ekonomikis zrdis mniSvnelovani potenciali arsebobs Crdilovani ekonomikis 

masStabebis SemcirebaSi, misi nawilis legalizebaSi, nawilisa ki samarTlian admi-

nistrirebaSi. 

Teoriulad aRiarebulia da praqtikiT dadasturebulia, rom, Tu Crdilovani 

ekonomikis masStabebi maRalia, gatarebuli reformebi deformirebul saxes Rebu-

lobs. swored amis gamo iyo, rom gasuli saukunis 90-ian wlebSi da mogvianebiT 

ganxorcielebuli reformebi naklebad efeqtiani aRmoCnda [1]. 

Crdilovani ekonomikis masStabebis SemcirebiT da gonivruli ekonomikuri po-

litikiT SesaZlebeli iqneba mSp-is 12_14 %-iani zrdis miRwevac, rac uzrunvelyofs 

qveynis ekonomikis 5-6 weliwadSi gaormagebas. Tu axlad Seqmnili erovnuli simdid-

ris gadanawileba efeqturad da samarTlianad moxdeba, mosaxleobis cxovrebis do-

nec gaumjobesdeba da sazogadoebac kmayofili iqneba.  

cnobilia, rom qveynis winsvlisa da mosaxleobis Semosavlebis zrdisaTvis sas-

icocxlod mniSvnelovania biznesis ganviTareba. msoflio bankisa da saerTaSoriso 

safinanso korporaciis erToblivi kvlevis („Doing Business 2020“) mixedviT, saqarTvelo 

biznesis keTebis simartiviT msoflios 190 qveyanas Soris me-7 adgilzea [2]. Tumca 

ratomRac ar xdeba mewarmeobis masobrivi gavrceleba da misi masStabebis zrda. 

 biznesis mdgradi ganviTarebisaTvis aqtualuria ara marto misi registracia, 

aramed konkretul sabazro segmentze Sesvla da iq adgilis damkvidreba. didi yu-
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radReba unda mieqces saxelmwifos mxridan mcire biznesis xelSewyobas, unda gan-

isazRvros konkretuli RonisZiebebi. Cveni azriT, problema unda ganvixiloT im 

safrTxeebis kuTxiT, romlebic dgas damwyebi mcire mewarmeebis winaSe.  

saWiroa damuSavdes konkretul dargobriv sabazro segmentebze biznes-obie-

qtis Sesvlis, usafrTxod operirebis dawyebisa da Semdgomi funqcionirebis meTo-

dologia. magaliTisaTvis ganvixiloT metaloplastmasis nawarmis damzadebis (an 

sxva) biznesi. ra tendenciebi arsebobs mocemul sabazro segmentze? unda gairkves 

ra winaaRmdegobebs awydebian bazris wamyvani, ZiriTadi da mcire „moTamaSeebi“. dRes 

arc erTi uwyeba ar flobs konkretul dargobriv segmentebSi arsebul problemebze 

srulyofil informacias. 

aRniSnuli meTodologiis praqtikaSi ganxorcieleba unda moxdes saxelmwifo 

uwyebebis xelSewyobiT. moewyos konkursebi startapebisaTvis mocemul sabazro seg-

mentze Sesasvlelad. Semdeg, ramdenime wlis ganmavlobaSi, damwyebi mewarmeebi unda 

imyofebodnen saxelmwifos meTvalyureobis qveS da, bunebrivia, SeRavaTiani sagada-

saxado reJimis pirobebSi. 

ise rogorc axlad darguli mcenare dasawyisSi saWiroebs mzrunvelis xels, 

asevea biznesic. sabazro urTierTobebi mkacria, igi axlosaa veluri bunebis ka-

nonebTan, sadac moqmedebs principi _ imarjvebs Zlieri. ase rom, swored safrTxee-

bis Serbilebis kuTxiT esaWiroeba xelSewyoba damwyeb mewarmes.  

biznesis mdgradi ganviTarebisaTvis Sesabamisi infrastruqturiT uzrunvel-

yofis garda, saxelmwifos erT-erTi mTavari amocanaa samarTlianobisa da jansaRi 

konkurenciis principebis dacva. rodesac saxelmwofo araTanabar pirobebSi ayenebs 

mewarmeebs, maSin biznesi aracivilizebulad funqcionirebs. dargobrivi bazrebi 

monopolizebulia da mcire mewarmeoba masobrivad ver viTardeba. Sedegad vRebu-

lobT umuSevrobis matebas da mosaxleobis ukmayofilebas. 

xelmokle ojaxSi aRzrdili pirovneba Sromismoyvare da uangaro faseulo-

bebis matarebelia. uxdebaT ra cxovrebaSi meti winaaRmdegobebis gadalaxva, maTi 

amtanoba da „Jini“ ufro Zlieria. 

samwuxarod, Raribi fenis motivirebul nawils naklebad aqvs SesaZlebloba 

moaxdinos monacemebis realizacia. Tumca maTSi udidesia potenciali rogorc sa-

kuTari keTildReobisaTvis zrunvisa, ise qveynis ganviTarebisaTvis brZolisa. ami-

tomaa saWiro maTi xelSewyoba biznesSi integraciisaTvis, sakuTari saqmis wamowye-

bisa da startapebis ganviTarebisaTvis, raTa Tavidan gza gaikvalon mikro- da sao-

jaxo biznesSi, Semdeg ki saukeTesoebi Tavad Seecdebian ganviTarebas da sakuTari 

biznesis gazrdas.  

rac ufro meti SeZlebuli adamiani eyoleba qveyanas, miT ukeTesia.  

qveyana ver ganviTardeba demokratiulad, Tu ar iqneba samarTliani socialur-

ekonomikuri garemo, romelic TiToeuli moqalaqisaTvis Seqmnis Tanabar SesaZle-

blobebs moaxdinos sakuTari potencialis realizacia.  
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kidev erTi gamowveva imsaxurebs yuradrebas. mkveTrad polarizebul sazoga-

doebaSi ekonomikur zrdas ZiriTadad SeZlebuli fenisTvis moaqvs sargebeli. swo-

red es fena amravlebs da aZlierebs sakuTar bizness da asaqmebs axloblebis viwro 

socialur wres. 

dRes arsebuli socialur-ekonomikuri modeliT Semosavlebis gadanawileba 

arc Tu ise saxarbieloa. rogorc Zveli, ise axlad Seqmnili erovnuli simdidris 

mniSvnelovani nawili sazogadoebis mcire nawilis xelSi xvdeba. amitom saWiroa 

socialur konkurenciaSi monawile pirTa raodenobis gazrda. 

romel konkursSic ar unda miiRos monawileoba niWierma da motivirebulma 

pirovnebam, misTvis bevri ram miuRwevelia, radgan xSirad maTi winsvlisa da ganvi-

Tarebis mTavari xelSemSleli faqtori favoritizmi da nepotizmia. amis gamo-

sasworeblad saWiroa xelisuflebis mier realuri antimonopoliuri politikis 

gatareba.  

 biznesis mdgradi ganviTarebisaTvis aucilebelia [3]:  

 qveynis xelisuflebas hqondes mtkice politikuri neba da biznesis usafr-

Txod ganviTarebis gonivruli strategia; 

 arsebobdes reformebis ganxorcielebis mkacri algoriTmi: aSkarad gansaz-

Rvruli mizani da misi miRwevis etapebi, kavSiri maT Soris, pasuxismgebloba 

ganxorcielebaze da a. S.; 

 marTlwesrigis ganmtkiceba, Crdilovani ekonomikis dekriminalizacia;  

 biznesisa da kerZo sakuTrebis usafrTxoebis uzrunvelyofa; jansaRi konku-

renciisa da sabazro ekonomikis sxva fuZemdebluri principebis dacva; 

 mosaxleobis adamianiseuli kapitalis pozitiuri realizacia (eqspertuli 

Sefasebebis mixedviT ganviTarebul qveynebTan SedarebiT saqarTveloSi aR-

niSnuli maCvenebeli dabalia da mxolod 7-8 %-ia gamoyenebuli). 

biznesis usafrTxo ganviTarebisaTvis erT-erT prioritetad miCneulia ganax-

lebadi energoresursebis (wylis, mzis, qaris, zRvis talRebis, geoTermuli wylebis, 

biomasis da sxv.) efeqturi gamoyeneba. es gansakuTrebiT mniSvnelovania Cveni 

qveynisaTvis, radganac mas aqvs uzarmazari hidroresursi, romlis gamoyenebis koe-

ficienti dRevandeli mdgomareobiT Zalian mokrZalebulia.  

biznesis ekologiuri problemebi bolo aTwleulebis ganmavlobaSi msoflios 

mecnierTaTvis gansakuTrebuli yuradRebis sagani da samecniero-praqtikuli konfe-

renciebisa da sajaro diskusiebis ZiriTadi gansjis sakiTxia [4]. 

yoveli biznes-proeqti winaswar unda iqnes Sefasebuli rogorc ekonomikuri 

sargeblianobis, ise misi sazogadoebaze da bunebaze miyenebuli zianis mixedviT 

mdgradi ganviTarebis principebis dacvis farglebSi. strategiuli gegma unda iT-

valiswinebdes mTavari prioritetebis gamoyofas, mis ekonomikur da ekologiur da-

sabuTebas da saboloo Sedegebze orientirebuli ganxorcielebis optimaluri gze-

bis Ziebas [5]. 

saWiroa saministroebis, departamentebisa da uwyebebis muSaobis administri-

rebis gaumjobeseba. maT Soris, koordinaciis iseTi meTodologiisa da meqanizmebis 

danergva (informaciebis gadakveTa, monacemebis e.w. `sarkisebri~ meTodiT Sejereba 
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da a. S.), rac gamoricxavs Crdilovani urTierTobebis ganviTarebis albaTobas, xo-

lo, Tu aseTs mainc eqneba adgili, specialurma samsaxurma unda gamoikvlios uz-

ustobis mizezebi [6]. 

ekonomikur politikaSi saxelmwifos rolis Sesaxeb umetes SemTxvevaSi aqcen-

ti keTdeba regulirebis obieqtur safuZvlebze. SedarebiT naklebi yuradReba eT-

moba saxelmwifo rolis subieqtur-fsiqologiur momentebs. arsebobs mTeli rigi 

faqtorebisa, romlebic mniSvnelovan zemoqmedebas axdens qveynis ganviTarebaze [7]. 

am faqtorebidan gansakurebul yuradRebas imsaxurebs: 

 mosaxleobis sazogadoebriv-politikuri ganviTarebisa da samoqalaqo cnobi-

erebis done; 

 istoriuli ganviTarebis Sedegad Seqmnili qveynis potenciali; 

 socialur-ekonomikuri ganviTarebis arCeuli modeli; 

 qveynis mier dagrovili gamocdileba da tradiciebi; 

 eris mentaliteti da faseulobebi; 

 liderobis instituti. 

gamovyofT bolo or faqtors.  

eris mentaliteti socialur-fsiqologiuri Tvisebebisa da faseulobebis sis-

temaa, romelic aucileblad unda iqnes gaTvaliswinebuli qveynis marTvaSi. buneb-

rivia, rom sxvadasxva xalxi diferencirebulad aRiqvams cxovrebis gansxvavebul 

aspeqtebs. magaliTad, samxreTis qveynebis (indoeTi, afrikis qveynebi, samxreT evropa) 

mosaxleobisaTvis damaxasiaTebelia maRali emociuroba. maTTvis mTavari is aris, 

rom individma icxovros da naxos bedniereba garemomcvel samyaroSi. aseT qveynebSi 

dro naklebad aRiqmeba deficitur faqtorad. afrikis zogierT erovnebaSi drois 

cnebis gageba saerTod ar arsebobs. 

centraluri da CrdiloeT evropis, aSS-isa da kanadis mosaxleoba ufro ra-

cionaluria da ufro metadac gamoirCeva analizis unariT. cxovrebis sazrisi ara 

marto mxiaruli emociebi, aramed axali „rezultatis“ miRwevaa. dro am qveynebSi 

mudmivad deficitia. 

liderobis instituti. pirvel yovlisa, lideri unda iyos eris namdvili Svili 

da patrioti. man bolomde unda gaugos sakuTar xalxs. SeiZleba iTqvas, rom qar-

Tvel ers yvelaze ukeT ilia WavWavaZem gaugo. 

Tanamedrove saqarTvelosTvis, sadac jer kidev sakmarisad araa daxvewili sa-

xelmwifo marTvis sistema, gansakuTrebul aqtualurobas iZens politikuri lider-

is instituti. garda sayovelTaod aRiarebuli monacemebisa (ganswavluloba, niWi, 

momTxovneloba), liders unda hqondes Sinagani samarTlianobis grZnoba, rac mis 

obieqturobaSi vlindeba. 

 

 

daskvna 

ase rom, saqarTvelos ganviTarebis istoriis yvelaze rTul da gadamwyvet 

periodebSic ki ar yofila ase aqtualuri usafrTxoebis problema, rogorc dResaa. 
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yvelas survilia iseT saxelmwifoSi icxovros, sadac dafasdeba mSromeli adamiani 

da niWiers miecema Sesabamisi asparezi. amisaTvis saWiroa qveyanaSi moqmedebdes jan-
saRi konkurenciis principebi da, rogorc demokratiul qveynebSia miRebuli, Ta-
nabari uflebebi da SesaZleblobebi gaaCndes yvela moqalaqes. 

 
 

literatura _ REFERENCES _ ЛИТЕРАТУРА 

1. R. Otinashvili. Shadow Economics. Corruption. Tb., 2002. -344 p. (Georgian). 
2. http://documents1.worldbank.org/curated/en/688761571934946384/pdf/Doing-Business-2020-Com-

paring-Business-Regulation-in-190-Economies.pdf 
3. R. Otinashvili. Economy of Georgia. Manual. Tb.: GTU, 2012.-556 p. (Georgian). 
4. https://act-global.com/news/%E1%83%94%E1%83%99E1%83%9D%E1%83%9A%E1%83% 

9D%E1%83%92%E1%83%98%E1%83%A3%E1%83%A0%E1%83%98-%E1%83%9E%E1% 
83% A0%E1%83%9D%E1%83% 91%E1%83%9A%E1%83%94% E1%83%9B%E1%83%94% 
E1%83%91%E1%83%98/ 

5. N. Chitanava. Sustainable and Safe Economic Development Program _ the main tool for the imple-
mentation of the national state ideology (strategy) ", Tb., 2017.- 12 p. (Georgian). 

6. N. Turnava. Fundamentals of Anti-Corruption Expertise of Legislation // Georgian Center for Strategic 
Research and Development, Bulletin N37, Tb., 2000. - 26 p. (Georgian). 

7. R. Otinashvili. Economic Security, Anti-Criminal Aspects of Analysis, Tb.: GTU, 2005.-440 p. (Geor-
gian). 



27 
 

ECONOMICS 
 
 

IMPORTANT ASPECTS OF GEORGIA’S RAPID ECONOMIC GROWTH 
R. Otinashvili, T. Otinashvili  
(Georgian Technical University) 

 
Resume: There are analyzed the challenges facing the country: high degree of dependence on imports; 

Business monopolization and restriction of competition in sectoral markets; The less efficient structure of the 
economy, the disproportions between its various branches and sub-sectors and so on. It’s considered, that it is 
important to develop the business safely. Today is important not only to register it, but also to enter a specific 
market segment and establish the place there. For this, it is necessary to develop a methodology for entering a 
business facility in specific sectoral market segments, starting and operating safely. In addition to providing 
Relevant infrastructure for sustainable development, one of the main tasks should be to protect justice. When 
the government puts entrepreneurs in unequal conditions, business function in an uncivilized way. In devel-
oped countries, there are democratic institutions, that ensure equal rights and opportunities for all citizens by 
protecting the principles of healthy competition.  

 
Key words: business; competition; economy; security.  

 
 
 
 

ЭКОНОМИКА 
 

 

ВАЖНЫЕ АСПЕКТЫ БЫСТРОГО ЭКОНОМИЧЕСКОГО РОСТА ГРУЗИИ 

Отинашвили Р. Г., Отинашвили Т. Р. 
(Грузинский технический университет) 

 
Резюме. Проанализированы вызовы, стоящие перед страной: высокая степень зависимости от им-

порта, монополизация бизнеса и ограничение конкуренции на отраслевых рынках, менее эффективная 
структура экономики, диспропорции между ее отраслями и подсекторами и т.д. Отмечено, что важно 
безопасное развитие бизнеса. Важно не только его регистрация, но занятие места в определенном сег-
менте рынка. Для этого необходимо разработать методологию входа бизнес-объекта в конкретных от-
раслевых сегментах рынка и начала безопасного оперирования. Помимо обеспечения адекватной инфра-
структуры для устойчивого развития, одной из основных задач государства должна быть защита право-
судия. Когда государство ставит предпринимателей в неравные условия, бизнес функционирует не ци-
вилизованно. В развитых странах существуют демократические институты, которые обеспечивают рав-
ные права и возможности для всех граждан, придерживаясь принципов здравой конкуренции. 

 
Ключевые слова: безопасность; бизнес; конкуренция; экономика. 
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ekologia 

 

 

bunebis stiqiuri saSiSroebebi saqarTveloSi 

cisana basilaSvili 

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti) 

 

 

reziume: klimatis globalurma daTbobam bunebis stiqiuri movlenebis gaxSi-

reba gamoiwvia. maTgan miyenebuli negatiuri SedegebiT saqarTvelo gamorCeuli re-

gionia da, radgan aq gadis evropisa da aziis damakavSirebeli gzebi, air- da nav-

Tobsadenebi, amitom saWiroa maTi usafrTxoebis uzrunvelyofa. 

statiaSi ganxilulia stiqiuri movlenebi (mewyerebi, zvavebi, setyva, Rvarco-

febi da wyaldidobebi), maTi teritoriuli gavrceleba saqarTveloSi da maTgan 

miyenebuli zarali. 

 

sakvanZo sityvebi: zvavi; mewyeri; setyva; Rvarcofi; wyaldidoba. 
 

 

Sesavali  

msoflio sazogadoebrioba SeSfoTebulia bolo periodSi klimaturi pirobebis 

cvlilebis fonze stiqiuri movlenebiT miyenebuli zaralis zrdiTa da msxverpliT. 

dedamiwaze globaluri daTbobis Sedegad saSualo wliuri temperaturis 1 C-iT 
momatebam geodinamikuri saxis katastrofuli movlenebis gaxSireba gamoiwvia. 

sadReisod msoflios wamyvan mecnierTa azriT, klimatis kidev ufro daTboba 

safrTxes Seuqmnis kacobriobis arsebobas. temperaturis gazrdas SeiZleba mohyves 

myinvarebis dnoba, zRvis donis aweva da bunebis katastrofuli movlenebis gax-
Sireba. aqedan gamomdinare, Seicvleba naleqebis raodenoba da maTi ganawileba ro-
gorc teritoriis, aseve drois mixedviT. Semcirdeba wylis resursebi, rac uar-
yofiTad aisaxeba soflis meurneobis mosavlianobaze, gadaSendeba cocxali orga-
nizmebis zogierTi saxeoba, gaizrdeba daavadebaTa raodenoba. uxvad mosuli na-
leqebi ganapirobebs wyaldidobebs, daitboreba saxnav-saTesi miwebi, sacxovrisi ad-
gilebi da mosaxleoba iqceva ekomigrantebad. 

bunebis stiqiuri procesebis ganviTarebis masStabebiT, maTi ganmeorebadobis 

sixSriTa da maTgan miyenebuli negatiuri SedegebiT saqarTvelo msoflios mTian 

qveynebs Soris erT-erT gamorCeul regions warmoadgens, sadac mravali aseTi mov-
lena (erozia da deflacia, miwis, Tovlisa da qvis zvavebi, mewyerebi, setyva, Rvar-
cofebi, wyaldidobebi) did saSiSroebas uqmnis qveyanas. vinaidan saqarTvelo rea-
lurad evropisa da aziis damakavSirebel derefans warmoadgens, amitom aq mimdinare 

stiqiuri katastrofuli movlenebis problema metad aqtualuria da misi usafrTxo-
ebis uzrunvelsayofad didi Zalisxmevaa saWiro. 
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ZiriTadi nawili 

saqarTveloSi kavkasiis mTiani unikaluri landSaftur-klimaturi mravalfe-
rovneba uZvelesi droidan qmnida adamianTa gansaxlebisa da saqmianobis garemo 

habitats, magram XX saukunis meore naxevridan adamianTa saqmianobis farTo masS-
tabebma da klimatis cvlilebis efeqtma rTuli geologiuri garemos fonze egzo-
genuri procesebis gaaqtiureba gamoiwvia, rasac materialur zaralTan erTad ada-
mianTa msxverpli da damkvidrebuli sacxovrisidan aTasobiT ojaxis ayra mohyva. 

aRsaniSnavia, rom zogierTi mecnieris azriT, globaluri daTbobiT gamowve-
uli katastrofa saqarTvelos ise ar Seexeba, rogorc sxva qveynebs, radgan sa-
qarTvelo or zRvasa da or mTas Soris aris moqceuli. Tavis droze swored aman 

gadaarCina saqarTvelo. kerZod, kaspiisa da Savi zRvis Tbilma haerma da kavkasio-
nisa da mesxeTis qedebis farma daicva igi globaluri gamyinvarebisagan. rogorc 

es mecnierebi varaudoben, ase iqneba globaluri daTbobis drosac. zRvis mier zaf-
xulSi STanTqmuli maRali temperatura, zamTarSi gaaneitralebs sicives da daare-
gulirebs procesebs [1]. magram sayuradReboa is faqtic, rom saqarTveloSi bunebis 

stiqiuri movlenebis gaxSireba dakavSirebulia ara marto klimatis cvlilebasTan, 

aramed bolo dros miwisZvrebis gaaqtiurebasTan da intensiuri anTropogenuri ze-
moqmedebiT adamianTa saqmianobis ganviTarebis farTo masStabebTan. 

saqarTvelos reliefis mravalferovneba da rTuli morfografia ganapirobebs 

aq mimdinare egzodinamikuri procesebis Taviseburebebs. kerZod, 0–200 m-ian dab-
lobis zonaSi Warbobs gverdiTi eroziis mqone akumulaciuri procesebi kolxeTsa 

da eldarSi; dabalmTian gorakborcviani (200–1000 m-is farglebSi) reliefis piro-
bebSi ganviTarebulia denudaciur-eroziuli da gravitaciuli procesebi; saSualo-
mTian (1000–2000 m) zonaSi, romelic moicavs saqarTvelos teritoriis 35 %-s, wam-
yvania eroziuli, gravitaciuli, denudaciuri da karstuli procesebi; saSualo da 

maRalmTian (2000–3000 m) zonaSi ki _ Tovlis zvavebis intensiurobiT gamorCeuli 

eroziul-gravitaciul-denudaciuri procesebi. 3000 m-is zemoT ganviTarebulia niva-
lur-glacialuri procesebi, romlebic xasiaTdeba gamofitviT, kldisa da Tovlis 

zvavebiT da gaSiSvlebuli reliefis pirobebSi (TiTqmis yvela wertilSi) SeiniS-
neba egzodinamikuri procesebi, ris gamoc am zonas totaluri denudaciis zona 

ewodeba [1]. 

Savi zRvis dinamika. cnobilia, rom dedamiwaze Tburi balansis darRveva da 

misi saSualo temperaturis zrda iwvevs dedamiwis sxvadasxva wertilSi seriozul 

ekologiur katastrofebs. okeaneebisa da zRvebis wylis Termul gafarToebasTan 

erTad xdeba saukuneebis ganmavlobaSi dagrovili yinulis dnoba antarqtidaze, 

grenlandiaze, arqtikaSi, rasac, Sesabamisad, zRvebisa da okeaneebis donis aweva 

mohyveba. 

saqarTvelos Savi zRvis sanapiro umniSvnelovanesi bunebrivi resursia da misi 

zRvispira zona metad rTuli bunebrivi warmonaqmnia, romlis 70 % akumulaciuri 

xasiaTisaa, xolo 30 % _ abraziuli. XX saukunis 80-ian wlebamde zRvis sanapiros 

sxvadasxva ubanze plaJis amgebi masalis samrewvelo amoReba mimdinareobda, ramac 

sxva mizezebTan erTad uaryofiTi gavlena moaxdina napirebis mdgomareobaze. 
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temperaturis 1 C-iT momatebam ukve gamoiwvia zRvis donis 15_20 sm-iT aweva. 

amis gamo Savma zRvam kolxeTis dablobis 6000 ha teritoria Carecxa da gamouye-
nebeli gaxada, ris gamoc adgilobrivi mosaxleoba aiyara. magaliTad, q. baTumTan 

axlomdebare sof. adliis miwaze gasuli saukunis 80-iani wlebidan zRvam 200 m-iT 

Semoiwia, ris gamoc mosaxleoba 2-jer aiyara da sacxovrebeli Seicvala. 

2100 wlisaTvis mecnierebi zRvis wylis donis 60 sm-iT gazrdas varaudoben. 

aseT SemTxvevaSi q. foTis, Waladidis, qobuleTis, baTumis teritoriebi daitboreba, 

xolo paliastomis tba Sav zRvas SeurTdeba [2]. 

 mewyrul-gravitaciuli movlenebi. qarTvel mecnierTa mier Catarebuli gamo-

kvlevebiT gairkva, rom saqarTveloSi geodinamikuri stiqiuri procesebi sxvadasxva 

xarisxiT vrceldeba qveynis teritoriis 70 %-ze. maTgan mewyrul-gravitaciuli mov-

lenebis raodenoba 53000-s aWarbebs, Rvarcofebi 3000 mdinares emuqreba, zRvisa da 

mdinareTa napirebis warecxva 2000 km-zea mosalodneli. stiqiuri procesebis saSiS-

roebis sivrceSia 3000 dasaxlebuli punqti, sadac dangreuli da dazianebulia 

400000 saxli da nageboba, ekomigrantebis statusiT gayvanilia 60000 ojaxi. dadge-

nilia, rom stiqiuri geodinamikuri movlenebis gaaqtiurebis riski saqarTveloSi 

wlidan wlamde izrdeba. amis realuri maCvenebelia bolo periodis (1995_2018 ww.) 

monacemebi: saqarTveloSi mewyruli movlenebis saerTo raodenobam 10 703-s gada-

aWarba, Rvarcofebma _ 3051-s, maTgan miyenebulma zaralma 995 mln aSS dolari Sea-

dgina, daiRupa 142 adamiani [3]. 

saqarTvelos teritoriaze bunebis stiqiur procesebs Soris gansakuTrebuli 

adgili ukavia mewyrul-gravitaciul movlenebs. mewyrebi pirdapir kavSirSia reli-

efis amgebi qanebis liTologiasTan, reliefis morfologiur xasiaTsa da klimatur 

pirobebTan. saqarTveloSi mewyrebis sxvadasxva xarisxiT dazianebulia 1,5 mln ha 

miwa, sadac 2000-ze meti dasaxlebuli punqtia; am saSiSroebis riskis zonaSia sam-

gor-baTumis, baqo-sufsis, baqo-Tbilisi-jeihanis navTobsadenebisa da transkavkasiis 

airsadenis trasebi, xolo saavtomobilo gzebis saerTo sigrZis 25 % imyofeba mewy-

ruli movlenebis zemoqmedebis zonaSi, sadac dafiqsirebulia 500-mde mewyruli Sem-

Txveva. 

mewyrul-gravitaciuli movlenebis fonuri aqtiurobis pirobebSi saqarTvelos 

ekonomikisadmi miyenebuli zarali ramdenime aTeuli milioni dolariT ganisaz-

Rvreba, xolo eqstremaluri gaaqtiurebis pirobebSi xSirad miliardian zarals 

aRwevs. mewyrul-gravitaciuli movlenebs saSiSroebis riskis mixedviT qarTvel 

mecnierTa mier [4] saqarTvelos teritoria dayofilia 7 pirobiT raionad (nax. 1).  

Tovlis zvavebi. saqarTvelos saSualo da maRalmTian zonebSi mZlavri Tovlis 

safari, danawevrebuli reliefi da Zlier daxrili ferdobebi Tovlis zvavebis 

ganviTarebis xelsayrel pirobebs qmnis. aqtiuri Tovlis zvavebi gavrcelebulia 

gansakuTrebiT uxvTovlian regionebSi (dasavleTi da centraluri kavkasionis Rer-

Zuli zoli, svaneTi, leCxumi, samegrelo, mdinareebis _ aragvis, asas da arRunis 

saTaveebi), saSualo da dabali aqtiurobis Tovlis zvavebi _ mTian zonaSi TiTqmis 

yvelgan (aRmosavleT kavkasioni, misi gverdiTi qedebi, samxreT saqarTvelos maRal-

mTiani adgilebi; kerZod, mTiani aWara). 
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nax. 1. mewyrul-gravitaciuli movlenebi saqarTvelos teritoriaze  

 

me-2 nax-ze mocemulia Tovlis zvavebis ruka [5], romlis mixedviT zvavebi 

vrceldeba saqarTvelos teritoriis 56 % farTobze; iq, sadac utyeo da 15-ze meti 

daxrilobis ferdobebze 20 sm-ze meti sisqis Tovli devs. rukaze saqarTvelos 

teritoria daraionebulia zvavsaSiSroebis xarisxis mixedviT. gamoyofilia Zlieri 

(11,1%), saSualo (32,7%) da susti (12,2%) zvavsaSiSi raionebi. Zlieri zvavebis raioni 

moicavs kavkasionisa da misi ganStoebis, agreTve mesxeTis qedis maRalmTian utyeo 

ferdobebs, sadac erT zamTarSi zvavebis sixSire aRemateba 20_22 SemTxvevas, ro-

melTa xangrZlivoba 200_210 dRes Seadgens. saSualo zvavebis raions ukavia dasav-

leT saqarTveloSi dabalmTiani da saSualomTiani zonebi, aRmosavleT saqarTve-

loSi ki _ saSualomTiani da maRalmTiani zonebi, sadac erT zamTarSi zvavsaSiSi 

periodis maqsimaluri xangrZlivoba 40_50 dRea, maTi sixSire ki _ 10_11 SemTxveva. 

SedarebiT susti zvavsaSiSi raionia dasavleT saqarTvelos dabalmTiani (  400_500 

m-ze) teritoria, sadac erT zamTarSi maTi sixSire 5 SemTxvevas Seadgens. 

 

 
 

nax. 2. Tovlis zvavebi saqarTvelos teritoriaze  
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zvavebi yovelwliurad mniSvnelovan zarals ayenebs qveynis ekonomikas. zvav-

saSiSia mTiani saavtomobilo magistralebi, eleqtrogadamcemi xazebi, sameurneo, 

rekreaciuli da sxva daniSnulebis obieqtebi, 348 dasaxlebuli punqti. 1843_2011 

wlebSi sul dafiqsirebulia 532 zvavis SemTxveva da daiRupa 655 adamiani. gan-

sakuTrebiT damangreveli iyo 1986_1987 wlebis zvavebi, romlebsac svaneTSi 80 ada-

miani Seewira, zaralma ki 500 mln lars gadaaWarba. zvavsaSiSi 348 dasaxlebuli 

punqtidan 77-Si zvavebis Camosvlam gamoiwvia adamianTa msxverpli da nagebobaTa 

ngreva, 148-Si _ nagebobebis ngreva da dazianeba, 123 dasaxleba ki potenciurad isev 

zvavsaSiSadaa miCneuli [6]. 

setyva. me-3 nax-ze warmodgenilia setyvis gavrcelebis ruka [7], romlis mixedviT 

kargad Cans bolo wlebSi, gansakuTrebiT kaxeTis regionSi, gaaqtiurebuli rogorc 

gvalva, ise setyva, romlebmac didi ziani miayena sasoflo-sameurneo naTesebs, ve-

naxebsa da xexils. setyva atmosferuli naleqia, romelic modis mZlavri grova-saw-

vimari Rrublebidan sxvadasxva sididis, zogjer Zalian didi zomis, mkvrivi yinulis 

saxiT. setyvas yovelTvis Tan axlavs elWeqi da Tavsxma naleqi. zogjer dedamiwis 

zedapirze setyva 20_30 sm-ian fenas qmnis. setyvian dReTa saSualo wliuri raodeno-

bis minimumi (1,5 dRe) aRiniSneba Savi zRvis sanapiro zolSi, maqsimumi (4-5 dReze meti) 

_ mTian zonaSi, samxreT saqarTveloSi ki es maCvenebeli 9-10 dRes aRwevs. vinaidan 

setyva lokaluri movlenaa da vrceldeba garkveuli zolis saxiT (5-10 wT-is ganmav-

lobaSi), misi aRricxva yovelTvis ver xerxdeba. amitom rTulia misi saTanado gauvne-

belyofa (yinulis daqucmaceba) RrublebSi specialuri reagentis SeyvaniT.  

kaxeTis regionSi saxelmwifo samecniero-teqnikur centr `deltas~ mier 

2016_2019 wlebSi setyvasaSiS Rrublebze aqtiuri zemoqmedebis Sedegad 83 saraketo 

punqtidan reagentis SetaniT miRebulma ekonomikurma efeqtma 28 mln lari Seadgina. 

aRsaniSnavia, rom setyvisagan dacvis mizniT ufro efeqturia teritoriis garSemo 

damcavi badeebis mowyoba, magram masac aqvs garkveuli negatiuri gamovlinebebi. 
 

 
 

nax. 3. setyvis gavrceleba saqarTvelos teritoriaze 
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Rvarcofebi. dadgenilia, rom XX saukuneSi msoflios sxvadasxva regionSi 

momxdari 400-ze meti stiqiuri katastrofis mier gamowveuli zaralis 52 % modis 

wyaldidobebze, 17 % _ miwisZvrebze, 15 % _ qariSxlebze, 7 % _ gvalvebze, 3 % _ 

vulkanebze da 6 % _ danarCen ubedurebebze. 

saqarTveloSi zogadad yvelaze farTodaa gavrcelebuli stiqiuri hidrolo-

giuri movlenebi – wyaldidobebi da Rvarcofebi. maT mier miyenebuli saSualo 

zarali weliwadSi aTeul milion dolars Seadgens; amasTan, xSiria dasaxlebuli 

punqtebis ngreva da adamianTa msxverpli. 

Rvarcofi formirdeba mTebSi mdinareTa uxvi wylis nakadiT naSali masalis 

Camotanis dros. misi gamanadgurebeli Zala, rogorc aRvniSneT, iwvevs did ngrevasa 

da msxverpls. magaliTad, 2014 wels saqarTveloSi Rvarcofebma imsxverpla 10 ada-

miani. Rvarcofi gansakuTrebiT xSiria aRmosavleT saqarTveloSi, dedaqalaq Tbi-

lisSic ki 50-ze meti Rvarcofuli xevia [8]. 

saqarTvelo, Rvarcofebis bunebiT, teritoriis dazianebadobis xarisxiT, gan-

meorebadobis sixSiriTa da maTgan gamowveuli uaryofiTi SedegebiT, mTian mxareebs 

Soris erT-erT rTul regions miekuTvneba. Rvarcofuli movlenebis aqtiuroba re-

liefis amgebi qanebis liTologiaze da drois mcire periodSi atmosferuli nale-

qebis raodenobazea damokidebuli. rodesac drois mcire (2-3 sT) monakveTSi nale-

qebis raodenoba 80_100 mm-s aWarbebs, aqtiuri Rvarcofi viTardeba. aqtiuri Rvarco-

febis karbonatuli fliSiT nagebi adgilebiT gamoirCeva svaneTi, raWa, afxazeTi, 

Sida qarTli, mTiuleTi, fSavi, kaxeTi. 

Rvarcofuli movlenebi viTardeba mTiani teritoriis TiTqmis yvela landSaf-

tur-klimatur da morfologiur zonaSi (dawyebuli borcvian-serebiani dabalmTi-

aneTiT da damTavrebuli alpur-nivaluriT), sadac dafiqsirebulia 3000-mde Rvar-

cof-formirebadi wyalsadinari. maTi uaryofiTi moqmedebis sferoSi moqceulia ase-

ulobiT dasaxlebuli punqti, maT Soris qalaqebi: Tbilisi, Telavi, yvareli, saga-

rejo, lagodexi, cageri, borjomi, lentexi, oni, mestia, axalcixe, adigeni, mcxeTa; 

agreTve sarkinigzo da saavtomobilo gzebi, navTob- da airsadenebi, sairigacio 

arxebi da sasoflo-sameurneo savargulebi. 

Rvarcofebis masStabur ganviTarebas ganapirobebs ZiriTadad am procesebisad-

mi mgrZnobiare qanebis did farTobze gavrceleba, eroziuli reliefi, klimaturi 

pirobebi da geografiul garemoze adamianis araswori zemoqmedeba. gansakuTrebuli 

adgili uWiravs Tavsxma wvimebiT gamowveul Rvarcofebs (65 %), Semdeg modis mewy-

ruli (30 %) da glacialuri (10_12 %) movlenebi. 

me-4 nax-ze gamosaxulia RvarcofsaSiSroebis ruka [8], sadac saqarTvelos te-

ritoriaze Rvarcofuli procesebis dazianebadobisa da saSiSroebis riskis mixed-

viT gamoyofilia 8 pirobiTi raioni dawyebuli Zlier maRali riskis farTobiT 

(4400 km2), sadac isini yovel wels ramdenjerme meordeba, damTavrebuli riskis ar-

mqone farTobiT (6900 km2), romelic moicavs Savi zRvis sanapiros, kolxeTis, Sida 

da qvemo qarTlisa da alaznis vakeebs. 
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nax. 4. RvarcofsaSi adgilebi saqarTvelos teritoriaze  

 

wyaldidobebi. saqarTvelo Tavisi bunebrivi pirobebiT (reliefi, hidrografia, 

atmosferuli naleqebi da sxv.) xelsayrel pirobebs qmnis iseTi stiqiuri movlene-

bis gavrcelebisaTvis, rogoricaa mdinareTa wyaldidoba-wyalmovardnebi. isini xSi-

rad gamousworebel zians ayeneben dasavleT da aRmosavleT saqarTvelos calkeul 

regionebs, maT bunebas, ekologiur mdgomareobas, itboreba dasaxlebuli punqtebi, 

naTesebi da sxvadasxva daniSnulebis obieqtebi, romelTa udidesi nawili swored 

mdinareTa sanapiroebis zolSi mdebareobs. 

damangreveli energiis mqone wyalmovardnebi mosalodnelia wlis yvela dros 

dasavleT saqarTvelos mdinareebze, sadac xSiria Tavsxma wvimebi, gansakuTrebiT ki 

zafxulSi, roca maRali temperaturebis pirobebSi myinvarebis dnobis Sedegad mTis 

mdinareebze formirdeba saSiSi wyalmovardnebi. katastrofuli wyalmovardnebis 

dros aq mdinareTa wylis doneebi 2_5-jer aRemateba maqsimaluri doneebis saSualo 

mravalwliur mniSvnelobebs da did zians ayenebs qveynis ekonomikas. ziandeba xi-

debi, saavtomobilo da sarkinigzo gzebi, komunikaciebi, sarwyavi da damSrobi ar-

xebi, iRupeba pirutyvi da zogjer adamianebic. 

me-5 nax-ze gamosaxulia 1987 wlis wyalmovardna md. rionze, sadac mis qvemo 

welSi mdebare sanapiro soflebi 3-4 m wylis feniT daitbora. am wyalmovardnis 

dros 18 adamiani daiRupa, Seiwira mravali Sinauri pirutyvi da frinveli. zaralma 

maSin 500_550 mln lari Seadgina [9]. 

bolo 20 wlis ganmavlobaSi saqarTvelos mdinareebze katastrofuli wyal-

didoba-wyalmovardnebiT gamowveulma zaralma 1,5 mlrd lars miaRwia. bolo drois 

stiqiuri movlenebidan aRsaniSnavia devdorakis, mestiaWalisa da nenskras glacia-

luri wyalmovardnebi, riTac qveynis biujets aTeulobiT milioni laris zarali 

miadga. ar SeiZleba ar aRiniSnos is didi tragedia, romelic mdinare veres wyal-

didobam gamoiwvia TbilisSi da 21 adamianTan erTad zooparkis mravali binadari 

Seiwira. 

sayuradReboa is faqtic, rom wyaldidoba-wyalmovardnebiT gamowveuli didi 

zaralis mizezi, garda bunebrivi stiqiuri movlenisa, aris is, rom xSirad xdeba 
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mdinarispira terotoriebisa da zogjer kalapotebis aTviseba mosalodneli saSiSi 

movlenebis sruli ugulebelyofiT. amasTan, mdinareTa Walebi dResac nagavsayre-

ladaa gadaqceuli, rac wyaldidobis dros wylis didi masis Sekavebas da garemos 

datborvas iwvevs. amas emateba isic, rom mdinareTa auzebSi intensiurad mimdinare-

obs tyis safris usistemo Wra da ganadgureba. tye ki aris mdinareTa wylis mareg-

ulirebeli da Semamcirebeli misi maqsimaluri pikebisa. 
 

 
 

nax. 5. 1987 wlis wyaldidoba md. rionze 
  

dReisaTvis dazustebulia saqarTvelos mTavar mdinareTa wylis maqsimaluri 

xarjebis yvela saxis parametrebi, maTi mosalodneli ganviTarebis masStabebi da 

albaTuri mniSvnelobebi, romelTa gaTvaliswineba aucilebelia mdinarispira nage-

bobebis daproeqtebisa da sameurneo saqmianobis sworad warmarTvisaTvis [9]. Catare-

bulia agreTve saTanado kvleva da dadgenilia mdinareTa udidesi maqsimaluri 

xarjebis yovelwliuri cvlilebis ricxviTi mniSvnelobebi [10]. maTi Seswavlis Se-

degad gairkva, rom klimatis Semdgomi daTbobis pirobebSi mosalodnelia myinvare-

biT mosazrdove mdinareTa maqsimaluri xarjebis gazrda, xolo iq, sadac ar aris 

myinvarebi, mdinareTa maqsimaluri xarjebi, piriqiT, Semcireba. 

wyaldidoba-wyalmovardnebis maqsimaluri xarjebis yovelwliuri mniSvnelo-

bebis prognozirebis mizniT Sedgenil iqna mdinareTa wyaldidobebisa da maTi maqsi-

maluri xarjebis grZelvadiani (2-3 Tvis winswrebiT) da moklevadiani (1-2 Tvis wins-

wrebiT) saprognozo meTodebi [11]. 
 

 

daskvna 

klimatis globaluri daTbobis Sedgead momavalSi mosalodnelia stiqiuri 

katastrofuli movlenebis masStabebisa da sixSiris gazrda.  

ukve Zalze didia stiqiuri movlenebiT gamowveuli zarali da msxverpli. dan-

greuli da dazianebuli obieqtebis aRdgena-reabilitaciaze saxelmwifo did saxs-
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rebs xarjavs. am xarjebis Semcirebis mizniT pirvel rigSi saWiroa calkeuli sti-

qiuri movlenebis gavrcelebis adgilmdebareobaTa dazusteba, rasac emsaxureba ze-

moT warmodgenili rukebi (nax. 1 – nax. 4). maTze moniSnulia saqarTvelos terito-

riaze dafiqsirebuli saSiSi zonebi.  

stiqiuri movlenebiT miyenebuli zaralis Sesamcireblad aucilebelia saimedo 

prevenciul RonisZiebaTa dagegmva da maTi cxovrebaSi gatareba. magaliTad, wyal-

didobebis, Rvarcofebisa da Tovlis zvavebis negatiuri zemoqmedebis Serbilebis 

mizniT Sedgenilia Sesabamis RonisZiebaTa saTanado rekomendaciebi [12]. 
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ECOLOGY 
 
 

NATURAL PRIMORDIAL HAZARDS IN GEORGIA 
Ts. Basilashvili  
(Institute of Hydrometeorology of Georgian Technical University) 

 
Resume: Global warming has caused an increase in natural disasters. It is especially true about Georgia, 

which because of the negative consequences caused by them deserves special attention. Ensuring the safety of 
the linking routes between Europe and Asia and the gas and oil pipelines stretched here is of vital importance. 
Due to the urgency of the problem, such natural phenomena as landslides, avalanches, hail, mudflows and 
floods, their territorial distribution on the territory of Georgia and the damage caused by them are being con-
sidered.  

 
Key words: avalanche; floods; hail; landslide; mudflows.  

 
 
 
 

ЭКОЛОГИЯ 
 

 

ПРИРОДНЫЕ СТИХИЙНЫЕ ОПАСНОСТИ В ГРУЗИИ 

Басилашвили Ц. З. 
(Гидрометеорологический институт Грузинского технического университета ) 

 
Резюме. Глобальное потепление климата вызвал учащение природных стихийных явлений. По 

причиняемым им негативным последствиям Грузия является выделенным регионом. Из-за того, что 
здесь простираются связывающие пути между Европой и Азией, и трубопроводы газа и нефти, поэтому 
нужно обеспечить их безопасность. 

В статье рассматриваются стихийные явления (оползни, лавины, град, сели и наводнения), их тер-
риториальное распределение на территории Грузии и причиняемый их ущерб. 

 
Ключевые слова: град; лавин; наводнение; оползень; сель. 
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ekologiurad sufTa da usafrTxo energetikis ganviTarebis  

SesaZleblobebi saqarTveloSi 

cisana basilaSvili 

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti) 

 

 

reziume: saqarTvelo mdidaria hidroenergetikuli resursebiT, magram mTis sei-

smuri zonis pirobebSi mZlavr hidro- da Tboeleqtrosadgurebis mSeneblobas did 

sargebelTan erTad didi zaralic moaqvs. garemos dabinZurebis Semcirebis mizniT 

da ekologiurad usafrTxo eleqtroenergiis misaRebad mizanSewonilia mcire ener-

getikis ganviTareba, risTvisac saqarTveloSi uxvad aris ganaxlebadi bunebrivi 

energiis wyaroebi: mze, qari, geoTermuli resursebi da biomasa. naSromSi mocemulia 

maTi maxasiaTeblebi da teritoriuli ganlageba. 

 

sakvanZo sityvebi: biomasa; Termuli wylebi; mzis naTeba; qaris siCqare. 
 

 

Sesavali  

dRes, mecnierul-teqnikuri progresis saukuneSi, warmoudgenelia cxovreba el-
eqtroenergiis gareSe. energetika gansazRvravs saxelmwifos ekonomikur potenci-
als, adamianebis keTildReobasa da garemos ekologiur mdgomareobas. marTalia, 

saqarTvelos ar gaaCnia tradiciuli energiis wyaroebi – navTobi da airi, magram 

ganaxlebadi energiis wyaroebis mixedviT msoflioSi erT-erTi wamyvani adgili uka-
via da hidroresursebis maragiT igi meore adgilzea evropaSi norvegiis Semdeg. 

amitom aq energetika ganisazRvreba ZiriTadad hidro- da TboenergetikiT. magram 

iseTi mciremiwiani qveynis mTian zonaSi, rogoric saqarTveloa, didi simZlavris 

hidroeleqtrosadgurebisa da didi wyalsacavebis mSenebloba dauSvebelia, radgan 

itboreba soflebi, sasoflo-sameurneo savargulebi, kulturuli da istoriuli 

Zeglebi. aucilebeli xdeba mosaxleobis iZulebiT gadasaxleba, rac maTi socialu-
ri da fsiqologiuri stresebis mizezi xdeba. 

didi simZlavris hesebis mSenebloba dasaSvebia dablobze, vake reliefis piro-
bebSi iseT mdinareebze, rogoricaa mtkvari, rioni da alazani. e. i. iq, sadac terito-
ria xasiaTdeba naklebi seismurobiT. kavkasionis samxreT ferdobze saqarTveloSi 

vrceldeba 9-baliani seismuri zona, ris gamoc mTian zolSi dauSvebelia maRali 

kaSxlis mSenebloba, romlis hermetizaciis darRvevis SemTxvevaSi mosalodnelia 

ekologiuri katastrofa. es exeba gansakuTrebiT dasavleT saqarTvelos, sadac aseT 

SemTxvevaSi savaraudoa kolxeTis dablobis sruli ganadgureba, zRvaze cunamis 

warmoqmna da Savi zRvis sanapiroebTan arsebuli qveynebis dazaraleba [1]. amitom 
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hidroresursebis aTviseba unda moxdes racionalurad, garemoze minimaluri zemo-
qmedebisa da mosaxleobis socialuri problemebis gaTvaliswinebis pirobebSi. 

 

 
ZiriTadi nawili 

saqarTvelo, marTalia, mdidaria hidroenergetikuli resursebiT, magram amJa-
mad misi mxolod 18 %-ia gamoyenebuli. es Seadgens gamomuSavebuli eleqtroenergiis 

85 %-s, danarCeni 15 % ki Tboeleqtrosadgurebze modis. energetikis masStabebis 

zrda iwvevs garemos dabinZurebas, klimatis Secvlas da biosferos gaWuWyianebas, 

rac negatiurad moqmedebs atmosferoze, mosaxleobis janmrTelobasa da mis sicoc-
xleze. 

garemoze uaryofiTi energozemoqmedeba mimdinareobs energetikuli warmoebis 

yvela etapze – dawyebuli bunebrivi resursebis mopoveba-gadamuSavebiT da damTav-
rebuli warmoebis narCenebis utilizaciiT. es exeba rogorc birTvul energetikas, 

msxvil hidrokvanZebs, Tboeleqtrokompleqsebs, ise wiaRiseulis mopovebasa da 

transportirebas. 

aRsaniSnavia, rom TboeleqtrosadgurebSi gamoyenebuli organuli sawvavi ara 

marto energiis ZiriTadi wyaroa, aramed atmosferos dabinZurebis wyaroc, radgan 

igi warmoSobs atmosferoSi teqnologiur naxSirbads, gogirdis orJangs, azotis 

mJavas. cnobilia, rom Tboeleqtrosadgurebi 2–4-jer ufro metad abinZurebs gare-
mos, vidre imave simZlavris atomuri eleqtrosadgurebi [2]. garda amisa, arsebuli 

hesebis umravlesoba funqcionirebs 50-ze meti welia da maTi energetikuli mowyo-
bilobebis didi nawili moralurad da fizikurad amortizebulia da ver uzrun-
velyofs muSaobas saproeqto parametrebiT. rac Seexeba rekonstruqcias, igi did 

xarjebTanaa dakavSirebuli. 

garemos dabinZurebis Semcirebis mizniT da ekologiurad sufTa, usafrTxo 

eleqtroenergiis misaRebad, hesebTan erTad mizanSewonilia mcire energetikis gan-
viTareba bunebrivi ganaxlebadi energiebis wyaroebis gamoyenebiT, rac xels Seu-
wyobs atmosferoSi saTburi airebis emisiis Semcirebas [3]. am mxriv aRsaniSnavia, 

rom saqarTveloSi uxvad aris ganaxlebadi bunebrivi energiis wyaroebi: mze, qari, 

geoTermuli resursebi da biomasa. maTgan minimaluradaa gamoyenebuli mzis amou-
wuravi energiis wyaro, romelic SeiZleba gardaiqmnas Tbur- da eleqtroenergiad. 

mzis energia. 1-l nax-ze mocemulia mzis naTebis maxasiaTeblebi saqarTveloSi 

[4]. warmodgenili rukis mixedviT saqarTvelos teritoriaze weliwadSi 250_280 mzi-
ani dRea. amasTan, aRmosavleTi saqarTvelo ufro mziania, vidre dasavleTi. saqar-
TveloSi mzis energiis sruli potenciali Sefasebulia 108 megvt-iT, rac wliurad 

34 000 t saTbobis ekvivalenturia. mzis sxivebiT energiis gamomuSaveba SedarebiT 

Znelad misasvlel mTian adgilebSi SesaZlebelia saTanado panelebis gamoyenebiT.  
saqarTveloSi mzis energiiT SesaZlebelia 40_50 C temperaturis wylis miReba. 

aq 1980 wlidan mimdinareobs cxeli wylis koleqtorebisa da mzis fotoeleq-

trosistemebis damontaJeba. vinaidan mzis energiis gamomuSaveba bevrad ufro iafi 
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da praqtikulia, vidre mopovebiTi sawvaviT miRebuli energia, amitom saqarTveloSi 

gansakuTrebiT izrdeba mzis energiis gamomamuSavebeli panelebis gamoyeneba. maga-

liTad, q. quTaisSi mimdinareobs mzis panelebisa da eleqtromobilebis qarxnebis 

mSenebloba. axlo momavalSi ekologiurad sufTa mzis energiaze momuSave 

eleqtromobilebi TandaTan Caanacvlebs sawvavze momuSave manqanebs. 
 

 
 

nax. 1. mzis naTebis maxasiaTeblebi saqarTvelos teritoriaze  
 

qaris energia. bunebrivi ganaxlebadi resursebidan eleqtroenergiis misaRebad 

gamoiyeneba agreTve qaris siCqare, romelic damokidebulia reliefsa da wlis dro-

ebze. qaris energiis gamoyeneba maqsimaluria zamTarSi, rodesac mdinareTa mcire 

wylianobis gamo hesebi SedarebiT nakleb eleqtroenergias gamoimuSavebs, da mini-

maluri _ zafxulSi, rodesac hesebi maRalmTian mdinareebze aqtiurad muSaobs. 

saqarTvelos teritoriaze qaris saSualo siCqare icvleba 0,6 m/wm-dan (abasTu-

mani) 9,2 m/wm-mde (sabueTis mTa). yvelaze Zlieri qari damaxasiaTebelia lixis qedisa 

da md. rionis xeobisaTvis. saSualo da maRalmTian zonaSi qaris saSualo siCqare 

5_9 m/wm-ia. umciresi siCqareebi aRiniSneba kavkasionisa da samxreT saqarTvelos 

mTianeTis Rrma xeobebSi, qvemo qarTlis baris samxreTiT da kaxeTis barSi. qaris 

siCqaris dRe-Ramur svlaSi maqsimumi myardeba SuadRiT, minimumi ki _ dRisa da 

saRamos saaTebSi. zog adgilas (Tbilisis aeroporti, gardabani, axmeta) qaris siC-

qare Ramis saaTebSi izrdeba.  

metad mniSvnelovania qaris samuSao, anu iseTi siCqare (3 m/wm), romelic uz-

runvelyofs qaris energetikuli danadgaris avtomatur reJimSi muSaobas. am mxriv 

gansakuTrebulia qaris siCqare, romelic aRemateba 5 m/wm-s. swored es siCqare uz-

runvelyofs swrafmavali Zravas muSaobas. qaris samuSao siCqareebis maqsimaluri 

wliuri xangrZlivoba maRalmTian regionebSi (yazbegi, mamisonis uReltexili, sa-

bueTis mTa) Seadgens 3400_4500 sT-s, javaxeTis zeganze, quTaissa da baTumSi _ 

3400_3900 sT-s, samgoris vakeze _ 2500_3400 sT-s. 
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yvelaze didi mdgradobiT gamoirCeva qari, romlis siCqare 15 m/wm-s aRemateba. 

aseTi qaris saSualo uwyveti xangrZlivobaa 3_21 sT, Tumca aris calkeuli SemTxve-

vebi, roca igi gacilebiT metxans grZeldeba. magaliTad, 17 m/wm-ze meti siCqaris 

qaris uwyvetma xangrZlivobam q. quTaisSi 318 sT, sabueTis mTaze 204 sT, TbilisSi 

(aeroportTan) 130 sT Seadgina [5]. 

me-2 nax-ze mocemulia saqarTvelos teritoriaze gavrcelebuli qarebis ener-

giis amsaxveli ruka [6]. 
 

 
 

nax. 2. saqarTvelos teritoriaze gavrcelebuli qarebis energia 
 

2016 wels q. goris maxloblad gaixsna 2017 megvt simZlavris 6-agregatiani 

qaris pirveli eleqtrosadguri `qarTli~, Semdeg ki aseTive eleqtrosadguri amoq-

medda q. zestafonTan. dagegmilia msgavsi eleqtrosadgurebis aSeneba Tbilisis ae-

roportisa da quTaisis mimdebare teritoriebze. efeqturi qaris eleqtrosadgure-

bis aSeneba mizanSewonilia agreTve mesxeT-javaxeTSi, md. Woroxis xeobaSi, q. foTSi, 

sabueTis mTaze, xaSuri-goris monakveTSi, samgorSi, rusTavSi, faravanze da sxv. 

geoTermuli resursebi. saqarTvelo mdidaria geoTermuli hidroenergiis re-

sursebiT. geoTermuli energia dedamiwis wiaRSi akumulirebuli siTburi energiaa. 

Zvelad cxel wyaroebs sabanaod da Senobebis gasaTbobad iyenebdnen. dRes am dani-

SnulebasTan erTad mas SeuZlia awarmoos eleqtroenergia da Caanacvlos saTbobi 

wiaRiseulis gamoyeneba, rac Searbilebs klimatis cvlilebiT gamowveul procesebs. 

saqarTveloSi yvelaze cnobili geoTermebia: wyaltubos, axali aTonis, Tbilisis, 

menjis, noqalaqevis, caiSis, abasTumnis, likanis, zekaris, cixisjvris, soxum-bes-

leTis. samwuxarod, energiis es resursi naklebad gamoiyeneba. arada, hidrore-

sursebisagan gansxvavebiT, geoTermuli energiis dadebiTi mxarea misi amouwuravi 

maragi da misgan energiis gamomuSaveba yovelTvis Tanabari da prognozirebadia. 

saWiro ar aris aranairi kaSxlis mSenebloba da, rac mTavaria, is ekologiurad 

sufTaa, radgan ar gamoyofs aranair safrTxis Semcvel nivTierebebs. 
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dedamiwis Sinagani siTbos moipoveba SesaZlebelia WaburRilebis saSualebiT, 

rodesac zedapirze xdeba orTqlis an cxeli wylis saxiT energiis amotana. aseTi 

siTbo SeiZleba gamoyenebul iqnes Senobebis gasaTbobadac. dRes am meTods mimar-

Tavs msoflios mravali qveyana. 

me-3 nax-ze gamosaxulia saqarTvelos teritoriaze aRricxuli Termuli wyle-

bis gamosavlebis ruka [7]. saqarTveloSi geoTermuli resursis maragi 220_250 mln 

m3/wm-ia, rac metad mniSvnelovani potencialia Tboenergetikuli mizniT maTi gamoye-

nebisaTvis. dReisaTvis cnobilia 250-ze meti bunebrivi da xelovnuri WaburRilis 

gamosavlebi, romelTa wylis temperatura 30_110 C-is farglebSia da mTliani deb-

iti dRe-RameSi 160 000 m3-s Seadgens. 

  

 
 

nax. 3. Termuli wylebis gamosavlebi saqarTvelos teritoriaze  
 

Termuli wylebis gamosavlebi saqarTveloSi dajgufebulia 44 sabadod, rome-

lTa 70 % dasavleT saqarTveloSia Tavmoyrili. mWidrod dasaxlebul adgilebSi 

Termuli wylebis gamosavlebi SeiZleba gamoyenebul iqnes sayofacxovrebo, samkur-

nalo da sameurneo miznebisaTvis: gasaTbobad saTburebSi, fermebSi, sawarmoebSi, 

balneologiur centrebSi. 

saqarTveloSi Termuli wylebis gamoyenebis adreuli faqtebi dafiqsirebulia q. 

borjomSi, sadac aRmoCenilia I-II saukuneebisdroindeli abazanebi. aRsaniSnavia agre-

Tve V saukuneSi Tbilisis samkurnalo Termuli wylebis aRmoCena mefe vaxtang gor-

gaslis mier, rac saqarTvelos dedaqalaqis daarsebis erT-erTi mizezi gaxda. am adgi-

las dRemde funqcionirebs Wreli abano da 1938 wlidan _ balneologiuri kurorti, 

sadac SesaZlebelia sxvadasxva daavadebis mkurnaloba da Semdgomi reabilitacia. aq 

mkurnaloben gogirdovani wylebiTa da vulkanuri warmoSobis talaxiT. 

biomasa. energiis miReba xdeba agreTve narCenebis dawvis Sedegadac. amisaTvis 

gamoiyeneba soflis meurneobis, xe-tyisa da qaRaldis mrewvelobis, sayofacxovrebo 

da sxv. narCenebi, garda amisa, kanalizaciis Camdinari wylebi. miRebuli siTburi 
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energiiT SesaZlebelia eleqtroenergiis, Txevadi sawvavis, wyalbadisa da eTilis 

spirtis miReba. saqarTveloSi dReisaTvis muSaobs bioairis 400-ze meti danadgari [8]. 

cnobilia, rom 1 t mSrali organuli narCenis duRilis dros 350_355 m3 bi-

oairis miReba SeiZleba. bioairi Sedgeba saSualod 60 % meTanis, 40 % naxSiror-

Jangisa da mcire raodenobiT sxva airebisagan. bioairis misaRebad saWiroa sanagvis 

teritoria daifaros airdamcavi feniT, romelSic airsadenebi iqneba gayvanili. 

winaaRmdeg SemTxvevaSi nagavsayrelze daiwyeba meTanuri duRili da warmoiqmneba 

toqsikuri nivTierebebi [9]. biomasis resursis aTvisebiT yovelwliurad SesaZlebe-

lia soflis meurneobis energomoTxovnilebis garkveuli nawilis uzrunvelyofa. 

ase rom, ganaxlebadi energiis wyarod biomasis gamoyenebis principi praqtiku-

lad, ekologiurad da ekonomikurad gamarTlebulia, radgan igi xels Seuwyobs 

globaluri daTbobis erT-erTi mizezis _ naxSirorJangis emisiis Semcirebas da 

wiaRiseuli saTbobis maragebis dazogvas. amitomac igi imsaxurebs sazogadoebis 

farTo masebis mxardaWeras gansakuTrebiT maSin, rodesac saqme exeba sxvadsxva sa-

xis narCeni biomasis gadamuSavebas da gaunebelyofas. magaliTad, satyeo meurne-

obisa da merqnis gadamamuSavebeli sawarmoebis myari narCenebis gamoyenebiT SesaZ-

lebelia siTbosa da eleqtroenergiis gamomuSaveba, xolo sameurneo da sayofacx-

ovrebo organuli narCenebisagan bioairis miReba da a.S. 

 

 

daskvna 

amrigad, eleqtroenergiisa da Tboenergiis misaRebad saqarTveloSi hidro- da 

TboeleqtrosadgurebTan erTad mizanSewonilia ekologiurad sufTa da usafrTxo 

mcire energetikis ganviTareba, risTvisac saqarTveloSi uxvad aris bunebrivi ga-
naxlebadi energiis wyaroebi: mze, qari, geoTermebi da biomasa. maTi gamoyenebiT 

SesaZlebelia rogorc ekonomikis amaRleba, ise garemos dabinZurebis Semcireba. 
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OPPORTUNITIES FOR DEVELOPMENT OF ECOLOGICALLY CLEAN  
AND SAFE ENERGY IN GEORGIA 
Ts. Basilashvili  
(Institute of Hydrometeorology of Georgian Technical University) 

 
Resume: Georgia is rich of hydropower resources, but in a seismic mountainous zone with little land 

resources, the construction of powerful hydro and thermal power plants, along with great benefits it brings, 
causes irreparable damage. In order to reduce environmental pollution and obtain environmentally friendly 
electricity, it is advisable to develop small-scale energy-power plants. For this, Georgia has abundant renewa-
ble energy resources: the sun, wind, geothermal resources and biomass. There is describes their characteristics 
and location.  

 
Key words: biomass; sunlight; thermal waters; wind speed.  

 
 
 
 

ЭНЕРГЕТИКА 
 

 

ВОЗМОЖНОСТИ РАЗВИТИЯ ЭКОЛОГИЧЕСКИ ЧИСТОЙ И БЕЗОПАСНОЙ 
ЭНЕРГЕТИКИ В ГРУЗИИ 

Басилашвили Ц. З. 
(Гидрометеорологический институт Грузинского технического университета) 

 
Резюме. Грузия богата гидроэнергетическими ресурсами, но в условиях сейсмической горной 

зоны с малоземельными ресурсами, строение мощных гидро- и теплоэлектростанций, совместно с боль-
шой пользой, даёт и большой ущерб. В целях уменьшения загрязнённости среды и получения экологи-
чески безопасной электроэнергии, целесообразно развить и малую энергетику. Для этого в Грузии с из-
бытком имеются возобновляемые источники естественной энергетики: Солнце, ветер, геотермальные ре-
сурсы и биомасса. В работе даются их характеристики и территориальное расположение. 

 
Ключевые слова: биомасса; скорость ветра; термальные воды; ясность солнца. 
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metalurgia 

 

 

fxvnilgula mavTuliT daduRebuli cveTamedegi zedapirebis  

tribologiuri Tvisebebis kvleva 

jemal SaraSeniZe, daviT gvencaZe, slava mebonia, guram dadianiZe, 

konstantine papava 

(f. TavaZis metalurgiisa da masalaTmcodneobis instituti, r. dvalis manqanaTa 

meqanikis instituti) 

 

 

reziume: liTonuri detalebis zedapirebis ganmtkicebisa da aRdgenis yvelaze 

perspeqtiul meTods warmoadgens daduRebis procesi, romelic uzrunvelyofs um-

niSvnelovanes amocanas _ liTonebis zedapiruli da moculobiTi Tvisebebis opti-

malur Tanafardobas.  

naSromSi warmodgenilia eleqtrorkaluri meTodiT fxvnilgula mavTulisa da 

qromis karbidis gamoyenebiT mtkice da cveTamedegi danaduRebis miReba da maTi 

zedapirebis tribologiuri Tvisebebis kvleva rogorc 0,5 _ 2,0 megpa datvirTvebis 

diapazonSi, ise 0,63 m/wm siCqarisa da sasazRvro xaxunis pirobebSi 15W40 markis 
zeTiT SezeTvisas. 

kvlevis Sedegad dadginda, rom testirebis erTnair pirobebSi daduRebuli 

nimuSebis xaxunis koeficientis mniSvnelobebi erTi rigiT dabalia dauduRebeli 

40X markis foladis wyvilis xaxunis koeficientis mniSvnelobebze da cveTac umni-

Svneloa. erTSrianTan SedarebiT orSrianma daduRebulma fenam kidev ufro Seam-

cira xaxunis koeficienti da bolo datvirTvebze cveTa saerTod aRar dafiqsirda. 

 

sakvanZo sityvebi: daduReba; fxvnilgula mavTuli; xaxunis koeficienti. 
 

 

Sesavali  

cnobilia, rom eqspluataciis pirobebSi manqanebi da maTi detalebis udidesi 

nawili mwyobridan gamodis cveTis, dartymiTi datvirTvebis, koroziisa da sxvaTa 

gamo. Tanamedrove teqnika saSualebas iZleva sxvadasxva meTodiT aRvadginoT da 

ganvamtkicoT detalebis zedapirebi. praqtikulad detalebis mwyobridan gamosvlis 

procesi iwyeba zedapirebis rRveviT, ris gamoc aucilebelia maTi zedapiruli gan-
mtkiceba da geometriuli zomebis aRdgena [1_4]. 

liTonuri detalebis zedapirebis ganmtkicebisa da aRdgenis yvelaze perspeq-
tiuli da efeqturi meTodia daduRebis meTodi, romelic uzrunvelyofs liTonebis 

zedapiruli da moculobiTi Tvisebebis optimalur Tanafardobas. am SemTxvevaSi 



46 
 

saWiro aRar aris moculobiT legirebuli masalebis gamoyena, radgan SesaZlebeli 

xdeba manqanaTmSeneblobis kardinaluri amocanis warmatebiT gadaWra, rac gulis-
xmobs manqanebis detalebis saimedoobisa da xangamZleobis gazrdas maTi eqsplua-
taciis pirobebSi [5, 6]. 

samuSaos mizania eleqtrorkaluri meTodiT fxvnilgula mavTulis gamoyenebiT 

mtkice da cveTamedegi danaduRebis miReba da amgvari zedapirebis tribologiuri 

Tvisebebis kvleva. 

 

 

ZiriTadi nawili 

damzadebul iqna fxvnilgula mavTuli. misi garsacmi warmoadgens 12х0,5 mm 
zomis 08КП markis foladis lents, xolo SigTavsi _ qromis karbids (Сг3С2), romlis 

SedgenilobaSi Sedioda: 8,36 % С; 1,0 % Si; 0,3 % Al; 0,3 % Fe; 0,1 % Mn; 0,01 % Cu; 0,005 % Mg. 
fxvnilgula mavTulis damzadebis teqnologia moicavda iseT operaciebs, rogo-
ricaa lentisa da kazmis momzadeba, profilis formireba da masSi kazmis Cayra, 

adidva da xarisxis kontroli. 

fxvnilgula mavTuliT daduReba xdeboda argorkaluri meTodiT TIG/MMA 320 

da BDУ 506-is invertoruli SeduRebis aparatis [7] saSualebiT, sadac gamuyenebuli 

iyo volframis udnobi lanTanirebuli eleqtrodi. pirdapiri polarulobis mqone 

120_140 v ZabviT daduReba ganxorcielda 40X markis foladisagan specialurad dam-

zadebul milisis tipis ф 28 х ф20 х20 mm zomis nimuSebze. 

tribologiuri Tvisebebis kvleva Catarda laboratoriul xaxunis manqana ИМ-

58-ze Semdegi reJimiT [8]: 

1. xaxunis siCqare iyo mudmivi da Seadgenda 0.63 m/wm-s, rac Seesabameba 500 br/wT-s; 

2. sacdeli nimuSebis xaxuni mimdinareobda torsuli zedapirebiT, romelTa sa-

kontaqto farTobi iyo 3 sm2; 

3. nimuSebis datvirTva Seadgenda 0.5, 0.7, 1.0, 1.5 da 2.0 megpa-s, TiToeul datvirT-

vaze testirebis dro _ 2 sT-s; 

4. kontrsxeulad gamoyenebuli iyo 40X markis nawrTobi foladi, SemzeTad _ 

15W40 markis zeTi, romelic moxaxune zedapirebze wveTobrivad miewodeboda; 

5. Sedarebis mizniT tardeboda testireba xaxunze or nawrTob 40X markis fola-

dis nimuSs Soris analogiur pirobebSi; 

6. testirebisas xdeboda xaxunis zedapiris temperaturis, xaxunis koeficientisa 

da sacdeli nimuSis woniTi cveTis gansazRvra. 

 miRebuli Sedegebi warmodgenilia cxrilSi. 
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testirebiT miRebuli xaxunis zedapiris temperaturis, xaxunis  

koeficientisa da sacdeli nimuSis woniTi cveTis Sedegebi 

 

№ datvirTva, mpa 0,5 0,7 1,0 1,5 2,0 

40Х markis dauduRebeli nimuSebi 

1 temperatura, 0C 38 45 55 65 90 

2 xaxunis koeficienti 0,053 0,050 0,056 0,061 0,080 

3 cveTa, mg 5,0 4,0 3,0 4,0 6,0 

erTfeniani danaduRi 

1 temperatura, 0C 28 35 36 35 80 

2 xaxunis koeficienti 0,0175 0,0047 0,008 0,0080 0,0610 

3 cveTa, mg 1,0 _ 1,0 _ 5,0 

orfeniani danaduRi 

1 temperatura, 0C 28 28 18 32 48 

2 xaxunis koeficienti 0,0130 0,0170 0,0080 0,0062 0,0080 

3 cveTa, mg 5,0 4,0 _ _ _ 

  

rogorc cxrilidan Cans, testirebis erTnair pirobebSi daduRebuli nimuSebis 

xaxunis koeficientis mniSvnelobebi erTi rigiT dabalia dauduRebeli 40X markis 

foladis wyvilis xaxunis koeficientis mniSvnelobebTan SedarebiT; amasTan, dadu-
Rebuli nimuSebis cveTac umniSvneloa. erTSrianTan SedarebiT orSriani fena kidev 

ufro amcirebs xaxunis koeficients, xolo bolo datvirTvebze cveTa saerTod ar 

fiqsirdeba da xaxunis zedapiris temperatura 48 0C-s ar aRemateba, maSin rodesac 
dauduRebeli nimuSebis bolo datvirTvis temperatura 90 0C-s utoldeba. 1-l nax-ze 

warmodgenili xaxunis koeficientis datvirTvasTan damokidebulebis mrudeebi naT-
lad warmoaCens foladis bazaze qromis karbidiT daduRebis meTodiT miRebuli 

sacdeli nimuSebis upiratesobas dauduRebel nimuSebTan SedarebiT. 

 

 
nax. 1. xaxunis koeficientis damokidebuleba datvirTvaze: 

I _ dauduRebeli 40X markis foladis nimuSi; II _ erTfeniani  
daduRebuli nimuSi; III _ orfeniani daduRebuli nimuSi 
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daduRebuli nimuSebis tribologiuri Tvisebebis Seswavlisas gamovlenili 

upiratesobebi (dabali xaxunis koeficienti da dabali cveTa), Cveni azriT, aixsneba 

sxvadasxva faqtoris gavleniT. pirveli aris is, rom karbidovani struqturebis 

xarjze warmoqmnili daduRebuli nimuSebis mikrosisaleebi ufro maRali maCveneb-
lebiT gamoirCeva (erTfenianisa tolia 12060 megpa-is, orfenianis _ 13500 megpa-is), 

Tumca Cveulebrivi sisalis maCveneblebiT isini didad ar gansxvavdebian dauduRe-
beli foladis nimuSebisagan (45-52 HRC-s farglebSia). rac Seexeba orfeniani masa-
lis ukeTes maCveneblebs, vTvliT (da es kvleviTac dasturdeba), rom orfeniani 

danaduRis zedapiris mikrostruqtura ufro erTgvarovania erTfenianTan SedarebiT 

da mikrosisaliTac sjobnis mas. yovelive es ki uzrunvelyofs ukeTesi saeqsplu-
atacio pirobebis Seqmnas SemzeTi afskisaTvis sasazRvro xaxunis dros. M 

me-2 nax-ze warmodgenilia orfeniani danaduRis zedapiris SEM gamosaxulebebi 

da Sesabamisi EDX speqtrebi, riTac naTlad mtkicdeba qromis karbidis arseboba 

masalis moculobaSi. 

 
 

nax. 2. orfeniani danaduRis zedapiris SEM-gamosaxulebebi (a)  

da Sesabamisi EDX speqtrebi (b) 

 

 

daskvna 

zemoaRniSnulidan gamomdinare, cxadia, rom liTonuri detalebis zedapirebis 

ganmtkicebisa da aRdgenis erT-erTi perspeqtiuli meTodia daduReba; amasTan, ele-
qtrorkaluri meTodiT fxvnilgula mavTulisa da qromis karbidis gamoyenebiT Se-
saZlebelia mtkice, dabali xaxunis koeficientis mqone da cveTamedegi danaduRebis 

miReba. 
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METALLURGY 
 
 

INVESTIGATION OF TRIBOLOGICAL PROPERTIES OF WEAR-RESISTANT  
SURFACES DEPOSITED WITH POWDER WIRE 
J. Sharashenidze, D. Gventsadze, S. Mebonia, G. Dadianidze, K. Papava  
(F. Tavadze Institute of Metallurgy and Materials Science, R. Dvali Institute of Machine Mechanics) 

 

Resume: The most promising way to strengthen and restore the surfaces of metal parts is the surfacing pro-
cess, which provides the most important task-to obtain an optimal ratio of surface and bulk properties of metals. 

There is shown, that the production of strong and wear-resistant surfacings by electric arc method from 
powdered wire and chromium carbide, as well as the study of the tribological properties of their surfaces at 
stresses in the range of 0.5_2.0 MPA; the speed of 0.63 m/s and the boundary conditions of friction when using 
a 15W40 lubricant. 

It was found that, when tested under the same conditions, the values of the friction coefficients in the 
deposited samples are an order of magnitude lower in comparison with non-melted samples made of 40X steel 
and wear is negligible. In comparison with single-layer, double-layer surfacing further reduced the coefficient 
of friction and in the last loads, wear was not observed at all.  

 

Key words: coefficient of friction; powder wire; surfacing.  
 
 
 
 

МЕТАЛЛУРГИЯ 
 

 

ИССЛЕДОВАНИЕ ТРИБОЛОГИЧЕСКИХ СВОЙСТВ ИЗНОСОСТОЙКИХ  
ПОВЕРХНОСТЕЙ, НАПЛАВЛЕННЫХ ПОРОШКОВОЙ ПРОВОЛОКОЙ 

Шарашенидзе Дж. А., Гвенцадзе Д. И., Мебония С. А., Дадианидзе Г. Г., Папава К. Г. 
(Институт металлургии и материаловедения им. Ф. Тавадзе, институт механики машин им. Р. Двали) 

 

Резюме. Наиболее перспективным способом упрочнения и восстановления поверхностей метал-
лических деталей является процесс наплавки, обеспечивающий важнейшую задачу _ получение опти-
мального соотношения поверхностных и объемных свойств металлов.  

В работе показано получение электродуговым методом из порошковой проволоки и карбида хрома 
прочных и износостойких наплавок, а также исследование трибологических свойств их поверхностей 
при напряжениях в диапазоне 0,5_2,0 МПА; скорости _ 0,63 м/сек и граничных условий трения при при-
менении смазки марки 15W40.  

Установлено, что при испытании в одинаковых условиях, в наплавленных образцах величины ко-
эффициентов трения на порядок ниже в сравнении с ненаплавленными образцами из стали марки 40X и 
износ незначителен. По сравнению с однослойными, двухслойные наплавки еще более снизили коэффи-
циент трения и в последних нагружениях износ вообще не наблюдался. 

 

Ключевые слова: коэффициент трения; наплавка; порошковая проволока. 
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metalurgia 

 

 

radialuri moWimvis procesSi Zalebis kvleva eqsperimentis  

maTematikuri dagegmvis meTodis gamoyenebiT 

aleqsandre SermazanaSvili, slava mebonia, jemal SaraSeniZe,  

daviT gvencaZe 

(r. dvalis manqanaTa meqanikis instituti, f. TavaZis metalurgiisa  

da masalaTmcodneobis instituti) 

 

 

reziume: ganxilulia cilindruli namzadebis radialuri moWimvis dros moq-

medi Zalebis eqsperimentuli kvleva, romelic Catarda specialur eqsperimentul 

mowyobilobaze deformaciis sxvadasxva reJimis pirobebSi. kvlevis Sedegebis safu-

Zvelze maTematikuri dagegmvis meTodis gamoyenebiT Sedgenil iqna gantolebebi, 

romelTa saSualebiT analizuri xerxiT SesaZlebeli gaxda radialuri moWimvis 

procesSi moqmedi Zalebis gamoangariSeba. eqsperimentis Sedegebis analizma cxadyo, 

rom nimuSis diametri da diametruli moWimva Tanabar gavlenas axdens radialuri 

moWimvis Zalebze. 

 

sakvanZo sityvebi: deformacia; moWimva; Zala; wnexi. 
 

 

Sesavali  

liTonebis radialuri WedviT miiReba manqanaTmSeneblobaSi gamosayenebeli 

sxvadasxva saxis RerZsimetriuli detali (nax. 1): safexurebiani lilvebi da RerZebi, 

Siga safexurebiani profilis mqone detalebi, eqvswaxnaga da Sliciani naxvretebis 

mqone milisebi, Siga spiralurSlicebiani milebi da saiaraRo lulebi.  

radialuri moWimva uzrunvelyofs nakeTobaTa maRal sizustes, mwarmoeblu-
robas da liTonis ekonomias. garda amisa, radialuri moWiva aumjobesebs liTonis 

struqturasa da meqanikur Tvisebebs [1_3].  

radialuri moWimvis procesSi liTonsa da madeformirebel instrunents Soris 

moqmedebs mniSvnelovani Zalebi da am Zalebis zusti gansazRvra metad sapasuxis-
mgeblo amocanaa, romlis gadasawyvetad sxvadasxva saangariSo meTodi gamoiyeneba. 

aseTia, magaliTad, maxasiaTeblebis, masalebis plastikuri deformaciisadmi wina-
Robis, variaciuli da a. S. meTodebi [4_6]. 

CamoTvlili meTodebi sakmaod zustad pasuxobs wayenebul moTxovnebs, Tumca 

miRebuli Sedegebis SemowmebisaTvis aucilebelia ZalTa dadgenis eqsperimentuli 

meTodebis gamoyeneba. 
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nax. 1. RerZsimetriuli detalebi: a _ safexurebiani lilvebi; b _ RerZebi;  

g _ Sigasafexurebiani profilis mqone detalebi; d _ eqvswaxnaga naxvretis  

mqone milisebi; e _ Sliciani naxvretis mqone milisebi; v _ SigaspiralurSlicebiani 

milebi; z _ saiaraRo lulebi 

 

 
ZiriTadi nawili 

radialuri moWimvis procesSi namzadsa da madeformirebel instrunents Soris 

moqmedi Zalebis kvleva Catarda r. dvalis manqanaTa meqanikis institutis masalebis 

kvlevis laboratoriaSi specialur mowyobilobaze (nax. 2), romelic standartuli 

sacdeli wnexis saSualebiT nimuSebze moqmedi Zalebis dadgenis saSualebas iZleoda.  

radialuri moWimvis mowyobilobis mTavari elementebia damwoli milisa (1) da 

momWerebi (2). rodesac wnexis cocia awveba milisas, es ukanaskneli Tavisi Siga 

konusuri zedapiriT zemoqmedebas axdens momWerebze, romlebsac aiZulebs gadaa-
dgildes radialuri mimarTulebiT da moaxdinis namzadis deformacia. 

 

 
 

nax. 2. radialuri moWimvis mowyobiloba: 1 _ damwoli milisa; 2 _ momWerebi 
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me-3 nax-ze naCvenebia sacdeli wnexi MMC-500 (1), romelic aRWurvilia radi-

aluri moWimvis mowyobilobiT (2) da Zalis sazomi dinamometriT (3).  

 

 
 

nax. 3. eqsperimentuli danadgari: sacdeli wnexi MMC-500 (1); radialuri  

moWimvis mowyobiloba (2); Zalis sazomi dinamometri (3) 

 

 wnexis teqnikuri maxasiaTeblebi mocemulia 1-l cxrilSi. 

  

cxrili 1 

wnexis teqnikuri maxasiaTeblebi 

№ parametrebi ricxviTi mniSvnelobebi 

1 maqsimaluri datvirTva, kn 500 

2 muSa cilindris dguSis svla, mm 70 

3 dguSis maqsimaluri siCqare, mm/wT 150 

4 manZili kolonebs Soris, mm: 340 

5 samuSao aris simaRle, mm 360 

6 sayrdeni filebis zomebi, mm 210 x 210 
7 zeTis rekomendebuli marka – MC 20  

8 eleqtroZravas simZlavre, kvt 1,5 

9 gabaritebi: sigrZe x sigane x simaRle, mm 1050 x 600 x 1370 
10 danadgaris masa, kg 660 
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sacdeli wnexi aRWurvilia hidravlikuri tipis Zalis sazomi xelsawyoTi, 

romlis gazomvis diapazoni meryeobs 20–500 kn farglebSi.  

eqsperimentebisaTvis gamoyenebul iqna tyviisagan damzadebuli sacdeli ni-

muSebi, romelTa simtkice gaWimvaze Seadgenda 12–13 megpa-s, kumSvaze SezRudul 

garemoSi _ 50 megpa-s, diametri _ 20 da 24 mm-s, sigrZe _ 100 mm-s. 

eqsperimentebi Catarda or etapad. pirvel etapze instrumentis muSa zedapiris 

konusis kuTxe ,0340   meore etapze _ .80 yoveli cdis procesSi xdeboda Zalis 

sazomi xelsawyos Cvenebis dafiqsireba. cdebis Sedegebi grafikebis saxiT moce-

mulia me-5 nax-ze.  

 miRebuli grafikebis analizma cxadyo, rom deformaciis keris liTonis 

Sevsebis procesSi radialuri moWimvis Zala jer SedarebiT swrafad izrdeboda 

(cdebi № 1, 2, 3, 4, 5 da 6), Semdeg ki ufro nela uaxlovdeboda deformaciis damya-
rebuli procesis Zalas. eqsperimentiT gairkva, rom namzadis diametri da dia-
metruli moWimva TiTqmis Tanabar gavlenas axdens radialuri moWimvis Zalaze, rac 

naTlad gamoCnda cdebis Sedegebis Sedarebisas. D20 namzadisaTvis deformaciis maq-
simaluri Zala Seadgenda 13375 kg-s, xolo D24-Tvis _ 28875 kg-s, rac TiTqmis 2,2-jer 

metia. 

 

 

nax. 5. moWimvis Zalis grafikebi: a _ 04 30'  : I _ nimuSi D20; Zala max 13375P კგ;  

II _ nimuSi D24; Zala max 28875P კგ; ბ _ 0( 8 )  : I – nimuSi D20; Zala max 6715P  კგ;  

II _ nimuSi D24; Zala max 15214P  კგ 

 

diametruli moWimvis gazrdiT minimaluridan maqsimalur mniSvnelobamde pir-
vel SemTxvevaSi (namzadi D20) deformaciis maqsimalurma Zalam 2,3-jer moimata, 

xolo meore SemTxvevaSi (namzadi D24) _ 2,5-jer. 

eqsperimentis Sedegebi damuSavda maTematikuri dagegmvis meTodiT [7, 8]. moce-
mul SemTxvevaSi gamoyenebuli iyo eqsperimentis maTematikuri dagegmvis srulfaq-
toriani gegma ПФЭ22, romelSic gamosakvlevi faqtorebi _ namzadis diametri  
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( 0d ) da diametruli moWimva ( d ) icvleboda or doneze (zeda da qveda doneebze). 

aseTi gegmis realizaciisaTvis sakmarisi iyo cdebis ori seriis ( 04 30   da 08 )   

Catareba, xolo TiToeul seriaSi monawileobda cdebis oTxi jgufi. gamosakvlev 

faqtorebad aRebuli iyo eqstremaluri mniSvnelobebi. 

eqsperimentis Sedegebi mocemulia me-2 cxrilSi. 

 

 cxrili 2 

faqtorebis eqstremalur mniSvnelobebze Catarebuli eqsperimentis Sedegebi 

№ 
0d  1d  S  r  2d r      deformaciis Zala, P

def.
 

mm mm mm mm mm gradusi kg 

1 20 16 2 0,157 0,314 4,5 13375 

2 20 16 1,3 0,104 0,208 4,5 5875 

3 24 16 2 0,157 0,314 4,5 28875 

4 24 16 1,3 0,104 0,208 4,5 11625 

5 20 16 2 0,278 0,557 8,0 6715 

6 20 16 1,3 0,185 0,370 8,0 3215 

7 24 16 2 0,278 0,557 8,0 15214 

8 24 16 1,3 0,185 0,370 8,0 7214 

  

 maTematikuri modeli warmoadgens regresiis gantolebas, romelic Seicavs 

wrfiv wevrebs: 0 1 1 2 2 ,y b b x b x   sadac 0 1 2, ,b b b  mudmivi koeficientebia;  

1 2,x x   kodirebuli cvladebi; 

1x  nimuSis diametris cvladi, 0
1

22
;

2
d

x


  0 20 24d    mm; 

2x  diametris moWimvis cvladi, 2

0,261
;

0,053
d

x
 

  0, 208 0,314d    mm. 

eqsperimentis pirveli etapis 0( 4 30 )   gegma ПФЭ22 mocemulia me-3 cxrilSi. 

 

 cxrili 3 

eqsperimentis pirveli etapis gegma 

№ faqtorebis 

absoluturi 

mniSvneloba 

faqtorebis koduri 

aRniSvna 

deformaciis Zala, 

,P
def

 kg 

 

0 ,d  mm ,d  mm 
0x  1x  2x  y  

1 20 0,314 + - + 13375 

2 20 0,208 + - - 5875 

3 24 0,314 + + + 28875 

4 24 0,208 + + - 11625 

 

eqsperimentiT gaTvaliswinebuli iyo: 



56 
 

1) informaciuli matricis gaangariSeba:    ;TM X X     

 

1 1 1
1 1 1 1 400

1 1 1
1 1 1 1 040

1 1 1
1 1 1 1 004

1 1 1

M

  
   

  
       

  
   

  

 
    
    
    
       

 

100
4 010 ;

001

 
 
 
  

 

2) korelaciuli matricis Sedgena:   1C M    

100
1

010 ;
4

001

 
 
 
  

 

3) koeficientebis matricis gansazRvra: 

     
0

1

2

T

b

B b C X Y

b

    

 
     
  

100
1

010
4

001
 
 
 
 
  

13375
1 1 1 1 14938

5875
1 1 1 1 5312 ;

28875
1 1 1 1 6188

11625

   

     

   

 
    
    
    
       

 

 

4) maTematikuri modelis gantolebis Sedgena: 1 214938 5312 6188 .y x x    

 eqsperimentis meore etapis 0( 8 )   gegma ПФЭ22 mocemulia me-4 cxrilSi. 

 cxrili 4 

eqsperimentis meore etapis gegma 

№ faqtorebis 

absoluturi 

mniSvneloba 

faqtorebis koduri 

aRniSvna 

deformaciis Zala, 

,P
def

 kg 

 

0 ,d  mm ,d  mm 
0x  1x  2x  y  

1 20 0,557 + - + 6715 

2 20 0,370 + - - 3215 

3 24 0,557 + + + 15214 

4 24 0,370 + + - 7214 

  

am SemTxvevaSic imave maTematikuri operaciebis gamoyenebiT miiReba maTemat-

ikuri modelis gantoleba eqsperimentis meore etapisaTvis: 

1 28090 3125 2875 .y x x    

 miRebuli gantolebebiT SesaZlebelia faqtorebis sxvadasxva mniSvnelobis 

SemTxvevaSi moWimvis Zalebis gansazRvra. magaliTad, 0 23d   diametris nimuSisaTvis 

diametris moWimvis 0,285 mm-ze faqtorebis kodirebuli mniSvnelobebia: 

0
1

22 23 22
0,5;

2 2
d

x
 

    

2

0, 261 0, 285 0, 261
0,012,

0,053 2
d

x
  

    

xolo faqtorebis am mniSvnelobebze moWimvis Zalebi iqneba:  

eqsperimentis pirvel etapze  

14938 5312 0, 5 6188 0, 012 14938 2656 74 17578y          kg.  
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eqsperimentis meore etapze 

8090 3125 0, 5 2875 0, 012 8090 1563 34 9687y          kg.  

am gantolebebis safuZvelze agebulia radialuri moWimvis Zalebis grafikebi 

samganzomilebian sakoordinato sistemaSi, romlebic warmodgenilia me-6 da me-7 

nax-ebze. 

 
 

nax. 6. moWimvis Zalebis grafiki: 0( , ),P f d d   roca 0α = 4 30  

 

 
 

nax. 7. moWimvis Zalebis grafiki: 0( , ),P f d d   roca 08   
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daskvna 

radialuri moWimvis specialuri mowyobilobis saSualebiT standartul hid-
ravlikur wnexze Sesrulebulia cilindruli formis tyviis nimuSebze moqmedi 

Zalebisa da Zabvebis mniSvnelobebis kvleva.  

eqsperimentulad miRebulia grafikebi, romelTa analiziT dgindeba, rom D20 

daD24 mm namzadebis radialuri moWimvisas deformaciis keris liToniT Sevsebis 

procesSi instrumentze moqmedi Zalebi jer swrafad izrdeba, Semdeg ki ufro nak-
lebi siCqariT uaxlovdeba deformaciis damyarebuli procesis Zalas. amasTan, mo-
Wimvis Zalis maqsimaluri mniSvneloba namzadis diametrisa da miWimvis propor-
ciulia. 

gamosakvlevi faqtorebi (namzadis diametri da moWimva) TiTqmis Tanabar gav-
lenas axdens radialuri moWimvis Zalaze, rac naTlad gamoCnda cdebis Sedegebis 

Sedarebisas. 
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METALLURGY 
 
 

INVESTIGATION OF FORCES IN THE PROCESS OF RADIAL COMPRESSION  
USING THE METHOD OF MATHEMATICAL PLANNING OF THE EXPERIMENT 
A. Shermazanashvili, S. Mebonia, J. Sharashenidze, D. Gventsadze  
(R. Dvali Institute of Machine Mechanics, F. Tavadze Institute of Metallurgy and Materials Science) 

 
Resume: There is considered the results of the experimental study of forces during radial compression 

of cylindrical workpieces. which was carried out on a special experimental device, under various operating 
modes is presented. By processing the experimental results using mathematical planning methods, equations 
were compiled that allow us to analytically determine the forces acting in the process of radial compression. 
Analysis of the experimental results showed, that the diameter and diameter of the sample have the same effect 
on the radial forces.  

 
Key words: compression; deformation; force; press.  

 
 
 
 

МЕТАЛЛУРГИЯ 
 

 

ИССЛЕДОВАНИЕ УСИЛИЙ В ПРОЦЕССЕ РАДИАЛЬНОГО ОБЖАТИЯ  
С ПРИМЕНЕНИЕМ МЕТОДА МАТЕМАТИЧЕСКОГО ПЛАНИРОВАНИЯ  
ЭКСПЕРИМЕНТА 

Шермазанашвили А. Г., Мебония С. А., Шарашенидзе Дж. А., Гвенцадзе Д. И. 
(Институт механики машин им. Р. Двали, Институт металлургии и материаловедения им. Ф. Тавадзе) 

 
Резюме. Рассмотрены результаты экспериментального исследования усилий при радиальном об-

жатии цилиндрических заготовок, которое проводилось на специальном экспериментальном устройстве 
при различных режимах работы. Путем обработки экспериментальных результатов методами математи-
ческого планирования были составлены уравнения, позволяющие аналитически определить действую-
щие в процессе радиального обжатия силы. Анализ результатов эксперимента показал, что диаметраль-
ное обжатие и диаметр образца оказывают одинаковое влияние на радиальные силы. 

 
Ключевые слова: деформация; обжатие; пресс; сила. 
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kvebis teqnologia 

 

 

xurtkmelis nayofebis samkurnalo mniSvneloba da maTi gamoyeneba 

gulnaz kaiSauri, TinaTin baraTaSvili 

(saqarTvelos teqnikuri universitetis bioteqnologiis centri,  
mecnierebisa da teqnologiebis departamenti) 

 

 

reziume: ganxilulia gareuli kenkra, kerZod xurtkmeli, da misi gadamuSavebis 

produqtebi. mocemulia xurtkmelis botanikuri daxasiaTeba, qimiuri Sedgeniloba, 

sasargeblo da samkurnalo Tvisebebi. dadgenilia, rom xurtkmeli Tavisi xarisxob-

rivi maCveneblebisa (organoleptikuri maCveneblebi da qimiuri Sedgeniloba) da sa-

sargeblo Tvisebebis gamo SesaZlebelia gamoyenebul iqnes rogorc samkurnalod, 

ise gadamamuSavebel mrewvelobaSi. 

 

sakvanZo sityvebi: biologiurad aqtiuri nivTierebebi; mwvane xurtkmeli; Cveu-

lebrivi xurtkmeli. 
 

 

Sesavali  

mcenareuli nedleulidan adamianis kvebaSi gansakuTrebul rols asrulebs 

gareuli xili, romelic gamoirCeva didi raodenobiT advilad SesaTvisebeli nax-

Sirwylebis, vitaminebis, imunitetis asamaRlebeli naerTebisa da sxvaTa Semcve-

lobiT. es naerTebi dadebiTad moqmedebs adamianis organizmSi mimdinare procesebze 

(nivTierebaTa cvla, sakvebis moneleba, infeqciuri daavadebebis mimarT organizmis 

gamZleoba da sxv.). garda amisa, nedli kenkra gamoiyeneba, rogorc profilaqtikuri 

saSualeba sxvadasxva daavadebis sawinaaRmdegod. 

sayuradReboa, rom kenkrovnebi adre mwifdeba da aqvs maRali kvebiTi Rire-

buleba. maT iyeneben samkurnalo, vitaminur da dietur saSualebebad [1, 2]. kenkrov-

nebs adamianebi uxsovari droidan iyeneben. tyis kenkridan gansakuTrebul yurad-

Rebas imsaxurebs xurtkmeli. 

 

 
ZiriTadi nawili 

yvela xexilovani kulturidan qliavis, alublis, Jolos, msxlisა da vaSlis 

zogierT jiSTan erTad xurtkmeli adamianisaTvis zogierTi nivTierebis advilad 

SesaTvisebeli marilebis mimwodebels warmoadgens. magniumis SemcvelobiT igi 

mxolod Jolosa da circels Camouvardeba, xolo spilenZis SemcvelobiT pirvel 

adgilzea [3]. xurtkmeli evropisa da aziis qveynebis umravlesobis farmakopeaSia 
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CarTuli, farmacevtul mrewvelobaSi ki biologiurad aqtiuri danamatis kompo-
nentad gamoiyeneba [4_7]. 

xurtkmeli orlebnianTa klasis, fxijasnairTa rigis, xurtkmlisebrTa (laT. 

Grossulariaceae reclinata) gvarisaa. xurtkmelisebrTa ojaxis (adre xunwisebrTa ojaxi) 

warmomadgenelia. misi laTinuri saxelwodebaa Grossulariaceae. ojaxSi erTi an ori 

gvari da 150-mde saxeobaa. 

Tanamedrove klasifikaciaSi xurtkmeli, rogorc gvari aRar gamoiyeneba da 

misi saxeobebi mocxaris gvarSi (Ribes) erTiandeba. xurtkmeli miiCneva qvegvarad 

(laT. Ribes subg. Grossularia) [3, 7, 9_12]. 
xurtkmelis sinonimebia: Grossularia uva Scop. nom. illeg., Grossularia uva-crispa (L.) Mill., 

Grossularia reclinata (L.) Mill., Grossularia spinosa (Lam.) Rupr., Ribes aculeatum Salisb., Ribes grossu-
laria L., Oxyacanthus uva-crispa (L.) Chevall., Ribes grossularium St.-Lag., Ribes reclinatum L. da sxv. 
(Keep, 1962). 

saqarTvelos sxvadasxva kuTxeSi mas sxvadasxva saxeliT icnoben; aris rusuli 

mocxari, RorRoSina, kvrixi, ekalxunwai, TeTrekala da sxv. kavkasiis mxareSi mas 

xurtkmelis yurZensac eZaxian [3, 13]. 

arsebobs xurtkmelis sxvadasxva saxeoba da uamravi kulturuli forma. Gros-
sularia reclinata-s saxeoba xurtkmelis mravali kulturuli formis winaprad iTvleba. 

CrdiloeT afrikaSi 50 saxeobaze metia gavrcelebuli. yofil ssr kavSirSiSi 

am ojaxis 56-mde saxeoba izrdeboda, kavkasiaSi _ 5, saqarTveloSi ki _ 4. 

kulturuli an evropuli (Grossularia reclinata (L.)Mill.) xurtkmeli saSualo zomis 

(1 _ 1,3 m simaRlis) mravalwliani da uxvnayofiani, Taflovani, ekliani buCqia; igi 

ekuTvnis balaxovan mcenareebs. 

mcenares aqvs morigeobiT ganlagebuli, momrgvalo an kvercxis formis, TaTi-
sebrad danakvTuli 1_5 sm siganisa da 6 sm-mde sigrZis 3–5-foTolakiani, qveda 

mxridan uxeSi da mCxvletavbususiani mqrqali mwvane, yunwiani wvrili foTlebi. 

muqi yavisferi an muqi nacrisferi qerqi advilad Srevdeba [4_7]. axali ylortebi 

dafarulia foTlovani warmoSobis, cilindruli formis, monacrisfro, ubralo 

wvrili eklebiTa da Savi laqebiT. mcenares aqvs miwaSi Rrmad (2 m-mde) Casuli 

Zlieri fesvi [3_7, 9, 11, 12, 14]. 
 

  
 

xurtkmelis buCqebi 
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aqtinomorfuli, erT- an orsqesiani momwvano an mowiTalo feris, umetesad 

mtevnebad, iSviaTad patara qolgebad an konebad Sekruli bususebiani yvavilebi 

foTlebis iRliebSi TiTo-TiTod an wyvil-wyviladaa ganlagebuli [3, 7, 9, 11, 12, 14]. 

 

 
 

kulturuli an evropuli xurtkmelis foTlebi 

 
xurtkmelis nayofi mravalTesliani cru kenkraa. aqvs 10_15 sm simsxos (gvxvdeba 

30-40 mm-iani) mrgvali, ovaluri an mogrZo forma da gluvi zedapiri [3, 11, 14] SiSveli 

an uxeSi, jagrisebri, kargad SesamCnevi ZarRvebiT. nayofi sxvadasxva ferisaa: TeTri, 

yviTeli, mwvane, wiTeli; gvxvdeba Savi ferisac [3, 7, 9, 11, 12, 14]. simwifeSi igi iRebs 

jiSisaTvis damaxasiaTebel Seferilobas. 

 

  
 

wiTeli xurtkmeli 
 

mwvane xurtkmeli 
 

xurtkmelis nayofi wvniania. zogierTi jiSis xurtkmelze muqi laqebi momwi-
febis pikze miuTiTebs. yvelaze tkbilia wiTeli Seferilobis jiSebi, xolo sasar-
geblo – mwvane Seferilobisa. yunwiani nayofi inarCunebs sasargeblo nivTierebebs. 

mwife kenkra Zalian magari ar unda iyos, SenarCunebuli unda hqondes forma da 

drekadoba. simagre simwifis maCvenebelia, sirbile miuTiTebs nayofis gadamwifebaze. 

gamoiyeneba rogorc mwife, ise mkvaxe xurtkmeli [3]. 
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yviTeli xurtkmeli mewamuli xurtkmeli 

 

xurtkmelis samSobloa dasavleT evropa da CrdiloeT afrika. mcenare izrdeba 

buCqebs Soris, wiwvovan tyeebSi, mTis qvian ferdobebze qveda sartylidan zedamde.   

rogorc gareuli mcenare, gavrcelebulia evr-aziaSi, Sua da samxreT evropaSi, 

CrdiloeT afrikaSi, CrdiloeT da samxreT amerikis zomier sartyelSi, kavkasiaSi, 

ukrainaSi, amierkavkasiasa da Sua aziaSi, altaize; gvxvdeba agreTve iaroslavskis, 

smolenskis, moskovisa da sxv. olqebSi [8]. saqarTveloSi izrdeba mTis Sua, zeda 

sartylisa da subalpur tyeebSi, zRvis donidan 1500_2200 m simaRleze, mSral xir-
xat niadagze. mdinaris xeobaSi mTis qvian ferdobebze [3–9, 11, 12]. 

xurtkmelis jiSebia: arlekini, lubimeci, konfetni, berili da sxv. xurtkmeli 

Zalian martivad gasazrdeli da mosavleli mcenarea [3].  

xurtkmeli erT-erTi adreuli kenkrovani kulturaa, romelic dargvidan me-2 

an me-3 wels msxmoiarobs. misi mosavlianoba 25–30 t/ha-s aRwevs. mcenare yvavilobs 

mais-ivnisSi, jiSebze damokidebulebiT xurtkmeli mwifdeba ivnis-agvistoSi. xolo 

mosavals iReben ivlis-agvistoSi. saadreo jiSebi mwifdeba ivnisSi, sagviano _ agvis-
toSi. saWmelad moumwifebeli nayofebic gamoiyeneba, igi sasargebloa da aqvs gansa-
kuTrebuli gemo [3_9, 12, 14]. 

xurtkmeli kargad itans gvalvasa da sicives. igi sinaTlis moyvaruli mce-
narea, mravldeba TesliTa da kalmebiT, buCqis dayofiT, uxvad inviTarebs Zirkvis 

amonayars [12].  

xurtkmeli uZvelesi droidanaa cnobili. misi pirveli jiSebi amerikaSi Seta-
nil iqna gadasaxlebulebis mier, magram ar gamxdara popularuli, radgan ziande-
boda amerikuli nacriT. savaraudod adgilobrivi amerikuli saxeobebi kulturaSi 

Seyvanil iqna XIX saukunis dasawyisSi, xolo Sua wlebSi miRebul iqna evropul-

amerikuli hibridi [3, 15].  

xurtkmelis gamravlebas henrix VIII-s mmarTvelobis dros Seewyo xeli. ing-
lisSi gamoyvanili xurtkmelis msxvilnayofa jiSebi praqtikulad mTel msoflioSi 

gavrcelda. buCqis kultivireba XI saukuneSi daiwyo monasterTan, Zveli rusuli 

saxelwodebiT „agrizi“ an „berseni“. Sua evropaSi igi meRvineobis kulturad iTvle-
boda [3_7]. 
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ruseTSi xurtkmelis kulturis dasawyisad XIX saukunes Tvlian. am periodSi 

Zveli adgilobrivi jiSebi Seicvala dasavleT evropuliT [4_7]. Zvelad ruseTSi 

xurtkmels uwodebdnen “kriJems” (XIX da XX saukuneebis botanikuri literatura) 

[6, 15]. azerbaijanelebi eZaxian “rus alCass”, anu rusul aluCas [8]. 
Cveulebrivi xurtkmeli an ubralod xurtkmeli (laT. Ribes uva-crispa, Grossularia recli-

nata an Ribes grossularia) xurtkmelisebrTa (Grossulariaceae) ojaxis orlebniani, 1_1,2 m simaR-
lis mcenarea muqi-nacrisferi an yavisferi ganSrevebadi qerqiT. igi erT-erTi ZiriTadi 

kenkrovani buCqTagania da kulturuli xurtkmelis winaprad iTvleba [3_7, 9].  

adgilobrivi jiSia mwvane xurtkmeli. igi maRalxarisxiani Taflovani mcenarea. 

saxeobis saxelwodebaa Ribes uva-crispa L. (=Grossularia reclinata (L.) Mill.), xolo jiSisa _ 

Ribes uva-crispa. mwvane xurtkmeli gavrcelebulia samxreT saqarTveloSi, ZiriTadad 

samcxe-javaxeTis regionebSi (adigenis municipaliteti). 

buCqs aqvs gadaSlili, ekliani Reroebi, momwvano, foTlis iRliaSi TiTo an 

wyvil-wyvilad ganlagebuli blagvnakvTebiani mcire zomis, qveda mxridan Sebusuli 

uxeSi da mCxvletavi foToli. 

misi nayofi saSualo zomisaa, mrgvali mwvane feris. erTi kenkris masaa 3,6 – 

4,2 g. aqvs aromatuli, TeTri feris mkvrivkaniani rbilobi. mwvane xurtkmeli maRal-
mosavliani da transportabeluri, daavadebebis mimarT gamZle mcenarea. igi yvavi-
lobs mais-ivnisSi, mwifdeba ivlisSi da iTvleba Zvirfas samurabe jiSad.  

kvlevebiT miRebuli Sedegebi miuTiTebs xurtkmelis nayofebisa da foTlebis 

qimiuri Sedgenilobis sirTuleze.  

qimiuri Sedgeniloba damokidebulia jiSze, asakze, niadagobriv-klimatur pi-
robebze, amitom monacemebi misi qimiuri Sedgenilobis Sesaxeb sxvadasxva wyaroSi 

erTmaneTisgan Zalze gansxvavebulia. 

xurtkmeli Seicavs maRalaqtiur qimiur SenaerTebs: kumarins, serotonins, an-
tocianebsa da a. S. muqad Seferil jiSebSi bevria antocianebi, cota – wiTel da 

ufro cota – mwvane jiSebSi.  

naxSirwylebidan (6_9,9 %) xurtkmelSi Saqrebi 5,7_9,1 %-ia (sadeserto jiSebSi 

13 %-mdec aRwevs). Saqrebidan Warbobs monoSaqrebi _ glukoza (4,4 %) da fruqtoza 

(4,1 %), saqaroza ki mcire raodenobiTaa (0,6 %). Saqrebis Semcvelobis mxriv igi 

mcired CamorCeba yurZens [3, 10, 12, 16_20]. xurtkmelSi bevria ujredana (2 %), 

peqtinovani nivTierebebi (1.5 %-mde), organuli mJavebi (1,2_2 %). mJavebidan ZiriTadad 

gvxvdeba: vaSlmJava (1,5 %), aseve limonmJava (0,4 %). yvelaze mcire raodenobiTaa 

mJaunmJava (0,01 %).  

xurtkmeli mdidaria vitaminebiT. nayofi momwifebis Semdegac inarCunebs maT. 

mwife nayofSi askorbinis mJava 2-jer metia, vidre mkvaxeSi. xurtkmelSi C vitaminis 
Semcveloba 30–75 mg %-s aRwevs, xolo P aqtiuri nivTierebebisa _ 100_1000 mg %-s. es 

ukanaskneli bevria mwvane nayofebSi (750_800 mg %) [3_7, 14, 23].  

sul 100 g muqad Seferili xurtkmeli organizms amaragebs askorbinis mJavas 

dRiuri normiT da P vitaminis 3 dRis normiT. am ori vitaminis aseTi Sexameba da-
debiTad moqmedebs sisxlZarRvebis kedlebis gamWolobasa da elastikurobaze, 

Tavidan gvacilebs cingas, sklerozs. 
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vitaminebidan nayofi Seicavs aseve 0,2_0,9 mg % β-karotins, 290 mkg % A vitamins, 

0,01 mg % Tiamins (B1), 0,02 mg % riboflavins (B2), 0,25 mg % niacins B3, 0,03 mg % 

piridoqsins (B6), 0,03_1,0 mg % filoqinons (K1), 0,56_1,0 mg % tokoferols (E), 0,25 
mg% nikotinis mJavas (PP), 5 mkg % folacins.  

xurtkmeli mdidaria mineraluri nivTierebebiTac. makroelementebidan gvxvdeba 

100 g-Si: 23 mg Na, 200_260 mg K, 20 mg Ca, 9 mg Mg, 28 mg P, 18 mg S; mikroelementebidan _ 

1 mg Cl, 130 mkg Cu, 850 mkg _ 3 mg Fe, 1,0 mkg I, 45 mkg Mn, 12 mkg Mo, 6 mkg Ni, 12 mkg F, 90 
mkg Zn, [3, 10, 12, 14, 16_20].  

kenkris mwife nayofi Seicavs 1,8_3,8 mg serotoninsa da 0,2 % hemicelulozas 

[3, 17_20]. xurtkmeli kargad inaxeba mSral, gril, civ, ganiavebad pirobebSi. saxlis 

pirobebSi inaxeba mTeli kviris, xolo macivarSi _ 2 Tvis ganmavlobaSic. nayofi 

kargad inaxeba polieTilenis afskebSi, ukeT ki – specialur WurWelSi (vakuum-

konteinerSi). gayinuli xurtkmeli inarCunebs vitaminebis did nawils [3]. 

xurtkmelis nayofi gamoiyeneba nedli da gadamuSavebuli saxiT, kerZod, misgan 

amzadeben: wvens, murabas, kompots, jems, Rvinosa da sxv. [3–7, 10, 12, 20]. xurtkmelis 

Rvino gemoTi da buketiT hgavs yurZnis xeress da gemoTi ar Camouvardeba TeTri an 

wiTeli mocxarisgan damzadebul Rvinos. moumwifebeli nayofisgan miRebuli Rvino 

popularul inglisur sasmels warmoadgens [3]. 

xurtkmeli farTod gamoiyeneba xalxur kosmetikaSic. sasargebloa rogorc 

nedli nayofisa da foTlebis, aseve maTi naxarSis gamoyeneba. xalxur medicinaSi 

foTlebis wylian nayens iyeneben filtvebis tuberkulozis da pnevmoniis dros. 

xurtkmelis sakmarisi raodenobiT miReba xels uwyobs siamovnebis hormonis sero-
toninis gamomuSavebas, Trgunavs depresiasa da gaRizianebadobas. nayofis samkur-
nalo Tvisebebi ganpirobebulia masSi Semcveli mJavebisa da mikroelementebis nak-
rebiT, romlebic gadamuSavebisas mniSvnelovnad ar ikargeba. nayofebi gamoiyeneba 

wnevis mosawesrigeblad, organizmidan radioaqtiuri nivTierebebisa da mZime liTo-

nis marilebis gamosadevnad; alergiisa da simsivnis sawinaaRmdegod, sisxlnakle-
bobis, aTerosklerozis, anemiis, Saqriani diabetis, kanis daavadebebisa da sxva Sem-
Txvevebis dros. nedli xurtkmeli da misi nayeni gamoiyeneba aseve hipovitaminozisa 

da organizmSi mikroelementebis deficitis dros, Tmis Zirebis gasamagreblad, 

Sard- da naRvelmden saSualebad, infeqciuri daavadebebisadmi organizmis gamZle-
obis gasazrdelad, nivTierebaTa cvlis darRvevis, sisxlCaqcevebis, gastroentero-
kolitebisa da sxva SemTxvevebSi. igi xels uwyobs sakvebis monelebas, sisxlZar-
Rvebis gamagrebas, madis aRZvras. gamoiyeneba anTebis sawinaaRmdegodac; ayuCebs Ta-
vis tkivils [3_7, 10, 12, 16, 20]. 

xurtkmeli hipotonikebSi zrdis wnevas da amcirebs mas hipertonikebSi, ada-
mianis organizms unarCunebs mJava-tutovan wonasworobas [3].  

kvebis institutis (РАМН) specialistebis azriT, xurtkmelisa da misi gadamu-
Savebis produqtebis moxmareba weliwadSi dayvanili unda iqnes 1,75 kg-mde [4_7], 

Tumca Saqris maRali Semcvelobis gamo xurtkmelis mwife nayofi ar aris mizanSe-
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wonili Saqriani diabetiT daavadebulTaTvis, xolo moumwifebeli kenkra (mJaun-
mJavas Semcvelobis gamo) xels uwyobs saxsrebSi marilebis dagrovebas da apro-
vocirebs kenWebis warmoqmnas [4_7]. 

 

 

daskvna 

amrigad, xurtkmeli SesaniSnavi sakvebi da samkurnalo saSualebaa, Tumca ken-
kram, SesaZloa ukuefeqtic gamoiwvios, gansakuTrebiT wylulovani daavadebis gam-
wvavebisa da diareisaken midrekilebisas, kuWis wvenis momatebuli mJavianobisa da 

kuWis wvisas, aseve enteritebis dros [3_7], amitom misi miReba sasurvelia eqimis 

rCeviT. 
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FOOD TECHNOLOGY 
 
 

MEDICAL IMPORTENCE AND THE USE OF GOOSEBERRY 
G. Kaishauri, T. Baratashvili  
(Biotechnological Center of Georgian Technical University, Department of Science and Technology  
of Georgia) 

 
Resume: There is of fered data on wild berries, particularly, gooseberry. Here is determined the data on 

types of gooseberry and its products. Data of the botanical and chemical characteristics, useful and medicinal 
properties of gooseberry. There is established, that the gooseberry gives the chance to use them with success 
both as a treatment so in industrial processing according to their qualitative indices (organoleptic indices and 
chemical composition).  

 
Key words: biologically active materials; common gooseberry; green gooseberry.  

 
 
 
 

ПИЩЕВАЯ ТЕХНОЛОГИЯ 
 

 

ЛЕЧЕБНОЕ ЗНАЧЕНИЕ ПЛОДОВ КРЫЖОВНИКА И ИХ ИСПОЛЬЗОВАНИЕ 

Кайшаури Г. Н., Бараташвили Т. Г. 
(Биотехнологический центр Грузинского технического университета, Департамент  
по науке и технологии Грузии) 

 
Резюме. Работа содержит данные о диких ягодах, в частности, крыжовнике. Приведены сведения 

о крыжовнике и продукции из него. Рассмотрены данные о ботанической и биохимической характери-
стике, полезных и лечебных свойствах крыжовника. Установлено, что плоды крыжовника своими каче-
ственными показателями (органолептические показатели и химический состав) дают возможность с 
успехом использовать их как для лечения, так и для промпереработки. 

 
Ключевые слова: биологически активные вещества; зеленый крыжовник; обыкновенный кры-

жовник. 



69 
 

msubuqi mrewveloba 

 

 

dawnexis mixedviT fexsacmelebis klasifikacia cxeli vulkan-

izaciisa da Camosxmis meTodis dros 

TinaTin maRlakeliZe, peter Smidti,Pstefano roteli 

(ak. wereTlis saxelmwifo universiteti, saerTaSoriso asociacia `ST-GEORGITALI~) 

 

 

reziume: ganxilulia dawnexis mixedviT fexsacmelebis klasifikacia maTi sak-
lasifikacio maxasiaTeblebis (Zirisa da zedapiris konstruqciis, zedapiris ZirTan 

SeTavsebis meTodebis, asortimentis, gamoyenebuli masalebisa da sxv.) Tavisebure-
bebis gaTvaliswinebiT. 

aRwerilia aRniSnul maxasiaTeblebSi Setanili cvlilebebiT gamowveuli eqs-
perimentis Sedegebi, rac damkvidrebuli tradiciuli teqnologiebis Secvlisa da, 

Sesabamisad, fexsacmlis mravalferovani asortimentis Seqmnis perspeqtivebs iZleva. 

 

sakvanZo sityvebi: asortimenti; klasifikacia; konstruqcia; fexsacmeli. 
 

 

Sesavali  

Ziris mimagrebis cxeli vulkanizaciisa da Camosxmis meTodiT damzadebul fex-
sacmelebSi gansakuTrebuli mniSvneloba eniWeba maT klasifikacias Zirisa da zeda-
piris konstruqciis, zedapiris ZirTan SeTavsebis meTodebis, asortimentis, gamo-
yenebuli masalebisa da sxva iseTi maxasiaTeblebis gaTvaliswinebiT, romlebic gav-
lenas axdens rogorc fexsacmlis teqnologiuri procesis xarisxobriv Sesrule-
baze, ise mis saeqspluatacio Tvisebebze. 

 

 
ZiriTadi nawili 

1. fexsacmlis klasifikacia dawnexvis meTodis mixedviT. Ziris mimagrebis cxe-

li vulkanizaciisa da Camosxmis meTodiT [1, 2] damzadebul fexsacmelebSi Sesa-

Zlebelia Zirisa da zedapiris sxvadasxva formiT urTierTSeTavseba (nax. 1).  

yvelaze farTod gamoiyeneba e. w. kvalze dawnexis meTodi (nax. 1, a), romlis 

drosac mosaWimi RabaSisa (2) da lanCis (3) mqone fexsacmels (1) matricaze (4) aqvs 

sayrdeni zedapiri (5). naxevarmatricebis tuCi fexsacmlis kididan 0,5 _ 2,0 mm-ze 

gadafarulia kalapotiTa da masze Camocmuli namzadiT. es manZili abaTilebs fex-
sacmlis zedapiris detalebis sisqeTa sxvadasxvaobisa da RabaSis dajdomis gav-
lenas wnex-formis naxevarmatricebSi fexsacmlis sworad SeTavsebaze. am meTodiT 

fexsacmlis zedapiris Zirze mimagreba xdeba gadasaWimi nawiburiT. 
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nax. 1. fexsacmlis zedapiris ZirTan SeTavsebis meTodebi:  

a _ kvalze dawnexis, b _ gverdiT zedapirze SemoWeris,  

g _ naxevrad Camovardnili, anu naxevrad SemoWerili 

 

 

gverdiT zedapirze SemoWeris meTodis (nax. 1, b) gamoyenebis SemTxvevaSi fex-
sacmlis Casakerebeli (1) da Casafeni (2) RabaSebi da lanCa (3) SeTavsebulia mat-
ricasTan (4) sayrdeni zedapiriT (5), romelic fexsacmlis kididan 10_15 mm-zea Seke-
cili. aseTi SeerTeba ganapirobebs Ziris ufro mtkiced mimagrebas. amasTan, eqs-
pluataciisas kargad icavs fexsacmels masSi tenis SeRwevisagan da unarCunebs mas 

formas.  

zemoaRniSnuli meTodis gamoyenebisas sirTules warmoadgens aburZgvnis saz-
Rvrisa da TviT aburZgvnis operaciis Sesrulebis zusti dacva. amitom am meTodiT 

fexsacmlis damzadebisas sazedapire masalad gamoiyeneba iseTi masalebi (velura, 

ganayofi qsovilebi da sxv.), romlebic zedapiris aburZgvnas ar saWiroebs.  

1-l g nax-ze gamosaxulia fexsacmlis Wrili, romelSic fexsacmlis zedapiri 

ZirTan SeerTebulia gverdiT zedapirze fexsacmlis kididan 3_5 mm-is dacilebiT. 

SeTavsebis am meTods naxevrad Camovardnils an naxevrad gverdiT SemoWeriT meTods 

uwodeben. es meTodi uzrunvelyofs fexsacmlis Ziris zedapiris mimarT sworad 

SeTavsebas da gamoricxavs zedapiris Zirze Camokidebas, rac SeiZleba zogjer mox-
des kvalze dawnexvis meTodis dros.  

CamoTvlil meTodebTan erTad SeiZleba gamoyenebul iqnes nebismieri Suale-
duri meTodi, rac fexsacmlis axali saxeobebis Seqmnis saSualebas iZleva.  

2. fexsacmlis klasifikacia Ziris konstruqciis mixedviT. ZafiT, weboTi da 

lursmniT fexsacmelze Ziris mimagrebis meTodebSi mTavari adgili uWiravs Zirs, 

romelic warmoadgens sxvadasxva detalisagan akrebil konstruqcias. aseT detal-

ebs miekuTvneba lanCa, qusli, zequsli, qvelanCa da ranti. lanCisa da quslebis 

daproeqtebisas sigrZe-siganeSi iTvaliswineben garkveuli sididis nametebs. amitom 

lanCisa da quslis kidis torsuli zedapiris saboloo saxis, anu gluvi zedapiris 

misaRebad saWiroa maTi specialuri mWreli da saxexi instrumentebiT damuSaveba. 

cxeli vulkanizaciisa da Camosxmis meTodebSi fexsacmlis Ziris mimagrebis 

zemoT CamoTvlili yvela detali warmoadgens erT mTlian monoliTur konstru-

qcias. cxeli vulkanizaciis meTodiT damzadebul fexsacmelebSi Ziris konstruq-

ciis ZiriTadi elementebia: lanCis kide, rantis zedapiri (Taro), qusli da lanCis 

kvali. lanCis kide ewodeba mis torsul zedapirs. rantuli, webos da sxva meTodiT 
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damzadebul fexsacmelebSi kidis profili da rantis suraTi (naWdevi) sakmaod 

SezRudulia; maSin roca, cxeli vulkanizaciisa da Camosxmis meTodSi SesaZlebelia 

maTi gamravalferovneba. L  

lanCis kidis profilis SerCevisas gasaTvaliswinebelia is, rom rezinisa da 

plastikatis monoliTuri struqturis gamoyenebis SemTxvevaSi kidis zedapiri mii-

Reba gluvi, gamoirCeva kargi brwyinvalebiT da mcire suraTovnebac ki mkveTrad 

formirebulia. forovani struqturisas kidis zedapiri xorkliania, amitom rezine-

bisaTvis mizanSewonilia SeirCes kidis ara gluvi zedapiri, aramed reliefuri. 

magaliTad iseTi, rogoricaa, Sagrenis tyavis an naturaluri kauCukis (`krepis~) 

imitacia.  

kidis zogierTi profili da misi Sesabamisi rantis nimuSebi warmodgenilia 

me-2 nax-ze, sadac a-variantSi gamosaxulia Ziris mTel perimetrze xazebiT daWde-

vebuli swori kide. kidis zeda konturis gaswvriv wibo CaWrilia kuTxurad da 

daxril zedapirze datanilia naWdevi (suraTi) samkuTxa prizmis saxiT. 

b-variantSi mocemulia iseTive kide, rogoric a-variantSi, magram lanCis zeda 

da qveda konturis gaswvriv kide warmodgenilia CaWrili wiboTi da xazebiT, ro-

melTa Wrili warmoadgens ara trapecias, aramed naxevarwres da gansxvavdeba rantis 

naWdevisagan (suraTisagan). kideze SeiZleba iyos rogorc erTi, aseve ori xazi.  

 

 
  

nax. 2. Wrilis profilisa da rantis nimuSebi 

 

am or variantSi gamosaxuli kidis profili umetesad gamoyenebulia Ziris Siga 

wnevis meTodiT formirebisas, magram wibos formirebisas garkveul sirTulesTan 

gvaqvs saqme, vinaidan lanCis kides aqvs SedarebiT meti sisqe, xolo nedli rezinis 

namzadis konturi puansonis konturze naklebia. puansonis konturis toli an meti 

zomis rezinis namzadis gamoyenebisas mza fexsacmlis lanCaze warmoiqmneba naoWebi 

da niJarebi. mTel perimetrze lentiT profilirebuli namzadis gamoyenebisas Ses-

aZlebelia lanCis wibos gaswvriv darCes dauwnexavi adgili. kidis aseTi profilis 

SemTxvevaSi aRar arsebobs lanCis zeda wibo, romelzedac SeiZleba moxdes msgavsi 

ram, amitom wibos Wrilis xarjze Semcirebulia lanCis kidis moculoba.  
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g-variantSi gamosaxulia profilirebuli kide rantTan erTad. aseTi profili 

qmnis Txeli, msubuqi lanCis saxes, romlis gamoyenebac SeiZleba qalisa da gogonas 

msubuq fexsacmelebSi.  

dabalqusliani fexsacmelebis kamaris nawilSi (quslis gverdiT) zedapiri da 

lanCis kide mzaddeba vertikaluri an umniSvnelod daxrili. konaTasa da cxviris 

nawilSi kide isea daxrili, rom igi emTxveva kalapotis kvalis mier warmoqmnil 

xazs. amitomac lanCis qveda wibos konturi zedaze ufro metia, xolo kide aris 

lanCis zeda konturidan gare mxares daxrili. kidis daxris sidide ZiriTadad 

konaTas nawilSi dasaSvebia 1_2 mm, cxviris nawilSi ki 1_3 mm. lanCis kidis sisqis 

gazrdiT mis zeda da qveda wiboebis konturebs Soris sxvaoba izrdeba. monoli-

TurZirian fexsacmelebSi lanCis kide ufro metadaa daxrili, vidre forovani 

struqturis ZirebSi, rac amcirebs rezinis Ziris dajdomis gavlenas mza fexsa-

cmlis garegnobaze.  

d-variantSi gamosaxulia swori kide daRaruli zedapiriT, romelic Seesaba-

meba rantze gviristis imitaciis suraTs. igi gamoiyeneba qalis sqelZirian fexsac-

melebSi.  

e-variantSi warmodgenilia momrgvalebuli kide, romelic iqmneba sxvadasxvara-

diusiani rkalebiT. aseTi kide gamoiyeneba 3-dan 5 mm-mde radiusiani kamaris nawilis 

Siga mxares gansxvavebuli tipis fexsacmelebSi. magaliTad, qalis fexsacmelebSi 

mrgvali kide gamoiyeneba 10 mm-ze meti simrudis radiusis mqone kamaris nawilis 

Siga da gare mxares.  

forovani lanCis kide kalapotis cxvirisa da quslis nawilis wiboze gamavali 

sibrtyis perpendikularulia, rac mniSvnelovnad amartivebs wnex-formebis damza-

debas.  

forovan ZirebSi gamoyenebuli profilebis raodenoba ganisazRvreba maTi for-

mirebis pirobebiT. sqeli ZirebisaTvis saWiroa daRaruli kide, romelic d-variant-

Sia mocemuli.  

gverdiTi SemoWeris meTodiT damzadebuli fexsacmlis kidis profilebi gan-

sxvavdeba zemoT aRwerili profilebisagan (nax. 2, z, T, i, k).  

z-variantSi gamosaxulia swori kide swori TaroTi, romelic ZiriTadad gam-

oiyeneba mamakacisa da biWis sqelZirian fexsacmelebSi. 

T-variantSi naCvenebia swori kide lanCis zeda wibos figuruli WriliT, ro-

melzec ganTavsebulia gviristis imitacia. es profili gamoiyeneba rogorc mamaka-

cis, ise qalis fexsacmelebSi.  

i-variantSi mocemulia swori kide lanCis zeda wibos mrgvali zedapiriT. kidis 

zeda nawili WrilSi msgavsia rezinis lentis, romelic Semokrulia zedapiris mTel 

perimetrze da uzrunvelyofs Ziris mimagrebis maRal simtkices. kidis zedapirze 

SeiZleba datanil iqnes nebismieri naWdevi an daRarva. Fforovani lanCebisaTvis 

kidis zedapirze, rogorc wesi, keTdeba Sagrenis an krepis imitaciis naWdevi, xolo 

momrgvalebuli zedapiri rCeba gluvi. naWdevsa da gluv zedapirs Soris Tavsdeba 

naxevrad mrgvali gamonaSverebi, romlebic lursmnis Tavebis msgavsia. analogiuri 
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profili damaxasiaTebelia monoliTuri an forovanZiriani Semodgoma-zamTris fex-

sacmelebisaTvis.  

k-variantSi naCvenebia kidis profili, romelic msgavsia i-variantSi warmodge-

nili profilisa, magram gansxvavdeba imiT, rom qveda nawils aqvs gamonaSveri. kidis 

aseTi profili SeiZleba gamoyenebul iqnes mZime fexsacmelebSi.  

kidis profilis arCevisas gaTvaliswinebuli unda iqnes rezinis struqtura, 

Ziris formirebis meTodi, fexsacmlis daniSnuleba da misi garegnoba. 

cxeli vulkanizaciisa da Camosxmis meTodiT damzadebul fexsacmelSi ranti 

aris cxvir-konaTasa da kamaris zonaSi lanCis gamonaSveri nawili, kranci ki – 

quslis gamonaSveri nawili. zogjer lanCis gamonaSver nawils unaWdeo Tarosac 

uwodeben. MMMM 

ranti sxvadasxva siganisaa fexsacmlis `sqesis~, modisa da zedapiris detale-

bis sisqis mixedviT. mamakacis fexsacmelSi rantis sigane gare mxares SeiZleba iyos 

7 mm-mde, cxviris nawilidan Siga konaTas nawilis CaTvliT _ 6 mm-mde, kamarisa da 

quslis nawilSi – 4 mm-mde. qalisa da gogonas fexsacmelebSi rantis sigane gare 

kamaris nawilSi aRwevs 5 mm-s, cxvirisa da Siga konaTas nawilSi _ 4 mm-s, xolo 

kamarisa da quslis nawilSi _ 3 mm-s. krancis sigane maRalquslian fexsacmelSi 1 

mm-mdea.  

fexsacmlis eqspluataciis procesSi zedapiris gafarToebisas rantis siganis 

SenarCunebis mizniT gare konaTas nawilSi ranti ufro ganieri unda iyos. rantis 

naWdevi sxvadasxva saxisaa: badisebri, Sagrenis, gviristis; gvxvdeba agreTve yvela-

nairi geometriuli figuris imitaciiT.  

a- da b-variantebSi naCvenebia samkuTxa prizmis formis ranti kbilebis sxvada-

sxva bijiT. kbilebs Soris dacilebis SerCeva xdeba rantis tipisa da siganis Sesa-

bamisad. kbilebis profili SeiZleba iyos samkuTxedis an trapeciis formis. g-var-

iantSi ranti Zafuri gviristis imitaciiTaa. fexsacmlis quslis simaRle damoki-

debulia kalapotis kvalis profilze, xolo misi konturi – kalapotis kvalis 

profilsa da quslis simaRleze. quslis forma sxvadasxvagvaria da damokidebulia 

modaze, masalaze, lanCis sisqesa da kalapotis fasonze.  

cxeli vulkanizaciisa da Camosxmis meTodiT damzadebul mza fexsacmelSi 

quslis simaRle, sxva meTodiT damzadebuli fexsacmelebisagan gansxvavebiT, 

izomeba kvalis RerZis an naxevarmatricebis gaxsnis xazis gaswvriv, xolo standar-

tis (ГОСТ) Sesabamisad quslis simaRle izomeba 0,18 kveTaze da ar aris damoki-

debuli lanCis sisqeze. standartiT kalapotis quslis awevis simaRle ganisaz-

Rvreba quslis kvalis RerZis mixedviT.  

rezinisZirian fexsacmelebSi ZiriTadad gamoiyeneba sxvadasxva profilis, da-

bali, naxevrad solisebri, saSualo da maRali quslebi, xolo plastikatis Ziris 

Camosxmisas – dabali da saSualo simaRlis quslebi.  

cxeli vulkanizaciisa da Camosxmis meTodiT fexsacmlis damzadebis Tavisebu-

rebas warmoadgens Tburi procesis erTi mxridan (ZiriTadad puansonidan) miwodeba. 

procesis mimdinareobisas, fexsacmlis Ziris konstruqciisa da quslis simaRlis 

gaTvaliswinebiT, saWiroa Tburi reJimis kompensireba. es miiRweva vulkanizaciis 
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drois SemcirebiT, quslis narevSi vulkanizaciis aqtiuri damaCqareblebis damate-

biT da xis an polimeruli CanarTebis gamoyenebiT. garda amisa, farTod iyeneben 

agreTve kapronis kombinirebuli kamara-CanarTebs, romlebic gamoricxavs supina-

torisa da naxevarRabaSis xmarebis aucileblobas.  

cxeli vulkanizaciis meTodisaTvis wnex-formebis daproeqtebisas iTvaliswi-

neben quslis qveda nawilis konturis dajdomas 0,5 _ 1,5 mm nametiT.  

lanCa Sedgeba sami zedapirisagan: gare, anu sasiarulo mxare, Siga da gverdiTi. 

gareTa mxares aucileblad aqvs naWdevi, romelic amcirebs lanCis srials sasia-

rulo zedapirze; amasTan, aumjobesebs mza fexsacmlis garegnobas. garda amisa, 

naWdevma SeiZleba gaaTanabros lanCis sisqe da gamoyenebul iqnes Semvsebadac. pu-

ansonis muSa nawilis daWdevebis meTodi unda iyos martivi, teqnologiuri da niR-

bavdes lanCaze gamonawnexebs. puansonze daWdevebis datanis meTodis mixedviT naW-

devi lanCaze miiReba zedapiruli, daRaruli da kombinirebuli.  

zedapiruli naWdevi miiReba puansonis xeliT damuSavebis dros. ZiriTadad am 

meTods mimarTaven qalis saSualo da maRalqusliani tyavismagvari lanCebisa da 

mamakacisa da qalis forovani rezinisZiriani oTaxis fexsacmelebis warmoebisas. am 

fexsacmelebisaTvis daRaruli Zirebi ar gamoiyeneba, radganac Znelia rezinis Ziris 

dawnexa (SeiZleba darCes dauwnexavi adgilebi), amitom ZiriTadad xeliT keTdeba 

martivi, erTi an ori-sami saxis naWdevi. aseTi meTodis gamoyenebisas mcirdeba naW-

devebis mravalferovneba.  

meqanikuri meTodi farTod aris gamoyenebuli cxeli vulkanizaciisa da Ca-

mosxmis meTodis ganxorcielebisaTvis saWiro wnex-formebis dasamzadeblad. relie-

furi naWdevi puansonze miiReba standartuli kuTxuri, diskuri an specialurad 

damzadebuli frezebiT. frezebi magrdeba mciregabaritiani, universaluri an saope-

racio horizontaluri safrezi Carxebis CarCoze. zogierT SemTxvevaSi puansonis 

samuSao zedapiri moqromilia. gaprialeba xdeba bormanqaniT an eleqtromanqaniT, 

moqnili Slangis gamoyenebiT. frezirebul Rarakebs amuSaveben vulkanitis diskoe-

biTa da saxexi qaRaldiT (zumfariT), bolos ki – qeCiTa da pastiT.  

yvelaze metad gavrcelebulia wnex-formebis damzadebis kombinirebuli meTo-

di. igi iTvaliswinebs xeliTa da CarxiT damuSavebas. am dros wnex-formaze daita-

neba erTi an ramdenime saxis suraTi (naWdevi). Targi SeiZleba iyos martivi da 

rTuli. martivs miekuTvneba iseTi krepebi, rogoricaa xaverdovani, wvrili da 

xorkliani. xorkliani krepi miiReba 90 0-ze meti kuTxiT walesili burRiT winaswar 

daxvretis Sedegad. sxva saxis Targi rTuli da fasonuria. me-3 nax-ze mocemlia 

puansonis Targis zogierTi saxeoba.  

.  

nax. 3. puansonis Targis saxeobebi: a – yinuli; b – naxevarmTvare;  

g – Tevzis farfli; d – ranti; e – ormagi xazebi; v – cremli;  

z – varskvlavi; T – krepi; i – marcvali; k – rombi; l – Citi; m – fifqi 
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fexsacmlis Ziris konstruqciis erT-erT Taviseburebaa lanCis profilirebu-

li kide. maRalqusliani profilis lanCebis sisqe cxvir-konaTas nawilSi unda iyos 

3_3,5 mm, kamaris nawilSi 1,5–2,0 mm, romelic quslis nawils TandaTan uerTdeba 0,9–

1,0 mm-iT. midgmuli qusli vulkanizaciis Semdeg Zirs emagreba lursmnebiT, rom-

lebic Sedis xis CanarTSi. bolo wlebSi xis CanarTi Seicvala polieTilenkapro-

niT, romelic kargad iWers lursmnebs. quslis SigniT aris ori cilindruli nax-

vreti formirebuli zequslis dacentrebisaTvis. saSualoquslian fexsacmelSi pro-

filirebul lanCas cxvir-konaTas nawilSi aqvs 4 mm sisqe da mdovred gadadis 

kamaris nawilSi, sadac misi sisqea 2,0 mm-mde.  

forovani rezinis Ziri monoliTurTan SedarebiT yovelTvis ufro sqelia. fo-

rovani rezinis Zirze reliefuri naWdevis datana ar xdeba. quslebisaTvis gamoye-

nebuli rezini struqturiT waagavs monoliTurs, amitom reliefuri naWdevis gam-

oyeneba dasaSvebia. lanCis zedapirze da Zirze ufro xSirad daaqvT krepis an Sa-

grenis suraTovneba. profilirebas miekuTvneba agreTve lanCis cxvirisa da quslis 

nawilSi nalis saxiT Sesqeleba. 

3. fexsacmlis asortimenti da konstruqcia. fexsacmlis warmoeba cxeli vulka-

nizaciis meTodiT daiwyes 1940 wlidan, xolo cota mogvianebiT 1950_1960-ian wlebSi 

SemuSavebul iqna polivinilqrodis (ПВХ) da rezinis narevisagan Ziris Camosxmis 
meTodi [3].  

aRniSnul meTodebSi fexsacmlis Ziris formireba da zedapirze mimagreba 

xdeba erTdroulad, rac Zireulad cvlis fexsacmlis warmoebis meTods da iZleva 

axali konstruqciebis Seqmnis saSualebas.Aaqedan gamomdinare, cxeli vulkanizaciis 

meTodis fexsacmlis yvela cnobili konstruqcia SeiZleba ganxilul iqnes cal-
keul jgufebad namzadis formirebis meTodebTan erTad [4_6].  

lursmnuli meTodiT fexsacmlis moWimva. am meTodiT fexsacmlis moWimvisas 

namzadis gadasaWimi nawiburis mimagreba RabaSis mTel perimetrze xdeba lursmnebiT 

(e. w. yru moWimva).  

me-4 nax-ze mocemulia fexsacmlis lursmnuli meTodiT SemoWimvis saxeebi: Zi-
ris erTjeradi SemoWimva (a), orjeradi SemoWimva (b) da baqnis (platformis) mima-
greba (g). 

naxevarwaRa Ziris erTjeradi SemoWimviT (nax. 4, a) miRebuli namzadis konstru-

qcia Sesrulebulia tipuri teqnologiis Sesabamisad da igi Sedgeba zedapirisagan 

(1), sarCulisagan (2), xisti cxvirqvedisagan (3) da saquslarisagan (12). gadasaWimi 

nawiburi lursmnebiT (4) mimagrebulia Termomdgradi tyavis erTfenian RabaSze an 

kombinirebul RabaSze, romelic, Tavis mxriv, Sedgeba ori fenisagan: tyavisagan (5) 

da muyaosagan (6). fexsacmelSi Cawebebulia Casafeni RabaSi (7), xolo gadasaWim 

nawiburebs Soris Cafenilia Semvsebi (8). fexsacmlis Ziri Sedgeba lanCisagan (9) da 

quslisagan (10), romelSic Cadgmulia xis CanarTi (11). Ziri SeiZleba damzaddes 

monoliTuri an forovani rezinisagan. Ziris zedapirTan SeTavseba Sesrulebulia 

kvalze dawnexvis meTodiT.  

ormagZiriani, maRalyeliani Ceqma orjeradi SemoWimviT (nax. 4 b). aseTi namzadis 

konstruqciaSi Sedis: zedapiri (1), sarCuli (2), saquslari (12).  
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nax. 4. fexsacmlis lursmnuli SemoWimvis saxeebi: a – Ziris erTjeradi mimagreba;  

b – Ziris orjeradi mimagreba; g – baqnis (platformis) mimagreba 

 

gadasaWimi nawiburi tyavis RabaSze (15) mimagrebulia lursmnebiT (4). gadasaWim 

nawiburebs Soris sivrce Sevsebulia SemvsebiT (8). tyavis RabaSis kamaris nawilSi lu-

rsmnebiT (13) mimagrebulia liTonis supinatori (14). am fexsacmelSi dasaSvebia agreTve 

kombinirebuli RabaSis gamoyeneba, romelic Sedgeba tyavisa da muyaos fenebisagan. 

fexsacmlis Ziri warmoadgens rezinis lanCas, romelSic Catneulia RabaSze 

kavebiT (17) mimagrebuli beltingis lanCis meore fena (16). quslis nawilSi Cadg-

mulia xis CanarTi (11). vulkanizaciis Semdeg fexsacmelSi aTavseben tyavis Casafen 

RabaSs.  

fexsacmlis kvalze webos afskis Srobis Semdeg aTavseben nedli rezinis nar-

evis fenas, Semdeg RabaSze kavebiT an ZafiT amagreben beltingis lanCas. fexsacmels 

Camoacmeven wnex-formis liTonis kalapotze, xolo Ziris detalebis kompleqts aT-

avseben wnex-formis puansonis kvalze.  

baqniani (platformiani) tyaviszedapiriani fexsacmeli (nax. 4, g). namzadi Sed-

geba zedapirisagan (1), sarCulisagan (2), cxvirqvedisa (3) da saquslarisagan (12). 

gadasaWimi nawiburi tyavis RabaSze (15) mimagrebulia lursmnebiT. fexsacmlis Sig-

niT Cawebebulia Casafeni RabaSi (18). kvalze lursmnebiT (13) mimagrebulia liTonis 

supinatori (14). moWimuli fexsacmlis kvalze mikerebulia baqani (20), romelsac 

kvalis perimetris gaswvriv Semokruli aqvs tyavis lenti (21).  

fexsacmlis Ziri Sedgeba lanCisagan (9), quslisa (10) da quslis CanarTisagan. 

qusli damatebiT mimagrebulia sami lursmniT (22).  

mokasinis tipis fexsacmeli. igi cxviris nawilis formiT sxva fexsacmelebi-

sagan mkveTrad gansxvavebulia. me-5 a nax-ze naCvenebia mokasinis tipis naxevarwaRa, 

romlis namzadic Sedgeba tyavis zedapirisagan (1), cxvirqvedisagan (2), saquslari-
sagan (12) da ukana gare gafarToebuli Tasmisagan (11). zedapirze Zafuri gviristiT 
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(4) mikerebulia qsovilis RabaSi (3). fexsacmlis kvalze dafenilia qeCis Semvsebi 

(5), xolo SigniT Cawebebulia Casafeni RabaSi (6).  

fexsacmlis Ziri orfeniania. igi Sedgeba ZiriTadad msxvilforovani rezinis 

fenisagan (7) da 1 mm-mde sisqis Txeli monoliTuri fenisagan (8), romelic winaswar 

aris vulkanizebuli. monoliTuri fenis konturs SeiZleba hqondes figuruli amo-
naWrebi. am amonaWrebis sxvadasxva feris rezinebTan SerwymiT miiReba originaluri 

Sesaxedaobis Ziri. qusls aqvs forovani vulkanizebuli rezinis CanarTi (10). zeda-
piris ZirTan SeerTeba xdeba gverdiT zedapirze. mza fexsacmeli gamoirCeva kargi 

garegnobiT, mcire masiT, eleganturobiT da cveTamedegobiT.  

CasakerebelRabaSiani oTaxis fexsacmlis (nax. 5, b) namzadi Sedgeba zedapiri-
sagan (1), ukana Siga gafarToebuli Tasmisagan (11) da saquslarisagan (13). namzadis 

zeda kantze Semovlebulia mkvrivi qsovilis Tasma (tesma, 14). namzadis qveda nawili 

Zafuri gviristiT (4) SeerTebulia qsovilis Casakerebel RabaSTan (3). Casakerebel 

RabaSsa da Zirs (9) Soris ganTavsebulia muyaos Semvsebi (17). fexsacmlis kvalis 

formireba xdeba wnexis kalapotze. fexsacmlis Ziri damzadebulia Rrublisebri 

rezinisagan. mza fexsacmelSi afenen qsovilis RabaSs (16). zedapiris ZirTan dakav-
Sireba xdeba kvalze da nawilobriv gverdiT zedapirze. aseTi SeTavseba miekuTvneba 

naxevrad gverdiT SemoWeris meTods da xorcieldeba wnexis kalapotis kvalis peri-
metrze gamonaSveris saSualebiT.  

zedapiris Signidan formirebiT damzadebuli fexsacmeli. namzadis gare for-
mirebis meTodisagan gansxvavebiT, Signidan formirebis meTodebis gamoyenebisas meqa-

nikuri datvirTvebi xdeba Signidan. am dros namzads aqvs windisebri forma. zeda-
piris detalebis SeerTebis Semdeg miiReba moculobiTi formis namzadi, romelic 

miaxloebulia kalapotis formasTan.  

namzadis detalebis konstruirebis saerTo principia namzadis damzadebisas 

perimetridan im zedmeti masalis amoReba, romelic garedan formirebis dros rCeba 

tyavisa da qsovilis grZivi gaWimvis Sedegad [3]. moculobiTi formis miReba Sesa-
Zlebelia zedapiris sxvadasxva konstruqciisas. ZiriTadad gamoiyeneba sakavSis or 

naxevarsakavSad danawilebis meTodi, romelTa SeerTeba xdeba grZivi mimarTulebiT. 

akrebil namzadSi Tavsdeba saquslari da cxvirqveda, Semdeg miekereba qsovilis 

RabaSi. aseTi `winda~ Camoecmeba gasaSlel kalapots da mimdinareobs formirebis 

procesi (nax. 5, a da b). 

me-5 g nax-ze warmodgenilia naxevarCeqma, romlis namzadi Sedgeba Siga (18) da 

gare koWmfarebisagan, sarqvelisagan (23), wina gare Tasmisagan (24), ukana gare Tas-
misagan (25), saquslarisagan (26), Zafuri gviristiT (4) mimagrebuli Casakerebeli 

RabaSisagan. gare koWmfari Sedgeba ori (21 da 22) detalisagan. zedapirisa da Ra-
baSis SeerTeba xdeba ara kvalze, aramed fexsacmlis wiboze. zedapiri damzade-
bulia samfeniani kirzisagan. Casakerebel RabaSsa da lanCas Soris ganTavsebulia 

muyaos (27) da qsovilis (28) RabaSebi. fexsacmlis SigniT Cafenilia baikasTan du-
blirebuli drafis qsovilis RabaSi (29). fexsacmlis Ziri Sedgeba rezinis lan-
Cisagan (15), quslisagan (9) da quslis CanarTisagan (30).  
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nax. 5. CasafenRabaSiani fexsacmlis saxeebi: a – mokasinis tipis;  

b – oTaxis; g – gverdiTi moWimviT formirebuli naxevarCeqma 

  

zedapiris ZirTan SeTavseba xdeba gverdiT zedapirze, amitom namzadis Sesaba-
misi nawili gaxexili da webowasmulia. namzadis formireba mimdinareobs wnexfor-

mis kalapotze Ziris vulkanizaciasTan erTad. fexsacmlis zedapirs faraven speci-

aluri xsnariT, romelic warmoqmnis damcav fenas. 

oTaxis fexsacmeli Casakerebeli RabaSis gareSe. me-6 a nax-ze mocemuli oTaxis 

fexsacmlis namzadi Sedgeba qveda nawilisagan (1), romelic qmnis kvalsa da gverdiT 

zedapirs; zeda nawilisagan (2) da Tasmisagan (3), romelic mikerebulia Zafuri gvi-
ristiT (4). qveda nawils cxvirisa da quslis nawilSi aqvs amonaWrebi. namzadze 

mikerebuli gafarToebuli Tasma (5) qmnis jibes, romelSic moTavsebulia saquslari 

(6), fexsacmlis SigniT Cafenilia qsovilis RabaSi (7). rezinis Ziri mimagrebulia 

namzadis kvalis mTlian perimetrze. 

 

 
nax. 6. windis formis fexsacmlis namzadis saxeebi:  

a – mokasinis tipi; b – namzadi Casakerebeli RabaSis gareSe 
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me-6 b nax-ze mocemulia oTaxis fexsacmlis gansxvavebuli varianti, romlis 

namzadi Sedgeba zedapirisagan (9), zeda kantze Semovlebuli Tasmisagan (3), ukana 

Siga Tasmisagan (50), naxevrad xisti an muyaos saquslarisagan (6) da ukana gare 

Tasmisagan (10). namzads gasalamazeblad SeiZleba hqondes sxvadasxva detali (11). 

mosalodneli Sesqelebis Tavidan acilebis mizniT cxvirisa da quslis nawilSi 

vulkanizaciamde namzads sWirdeba formireba. winaaRmdeg SemTxvevaSi, rezinis Ziris 

formirebisas, vulkanizaciis procesSi SeiZleba dawnexa arasakmarisi aRmoCndes. 

Ceferul-rantiani mouWimavi fexsacmeli. aseTi fexsacmlis namzadi moculo-
biTi formisaa da maqsimalurad waagavs kalapotis zedapirs. namzadis kideze ori 

paraleluri gviristiT ekereba Ceferuli ranti. 

namzadis gaWimva xdeba kalapotiT. RabaSi gamoyenebulia ara rogorc mzidi 

detali, aramed, rogorc saizolacio masala. zedapiris formireba da misi fiqsacia 

ar moiTxovs mudmiv an droebiT samagr saSualebebs da formirdeba specialuri 

agregatis seqciaSi maformirebeli CarCoebiT.  

me-7 a nax-ze warmodgenilia fexsacmeli, romlis namzadi Sedgeba zedapirisagan 

(10), qvemomwesrigebelis (2), cxvirqvedisa (3) da saquslarisagan (4). 

namzadis kideebze Zafuri gviristiT (5) mimagrebulia morezinebuli qsovilis 

Ceferuli ranti (6). namzadis SigniT Cawebebulia tyavis RabaSi (7), xolo kideebs 

Soris ganTavsebulia tyav-muyaos Semvsebi (8).  

 
 

nax. 7. rantiani fexsacmlis saxeebi: a – Ceferul-rantiani;  

b – mimagrebis dopeluri meTodiT Seqmnili naxevarwaRa 

 
rezinis lanCaze (10) da quslze vulkanizebulia ranti (6), romelic uzrunvel-

yofs namzadis ZirTan mimagrebis saimedoobas. tyavis rezinasTan kavSiris simtkicis 

maRali unaris miuxedavad, aseTi SeerTeba saSualebas iZleva fexsacmlis sazeda-
pire masalad gamoyenebul iqnes iuxtis tyavi, romelic gamoirCeva cximebis maRali 

SemcvelobiT. 

rantiani fexsacmeli. rantianma fexsacmelma gaaerTiana Ziris mimagrebis ran-
tuli da cxeli vulkanizaciis meTodebis saukeTeso Tvisebebi. rantiani fexsacmeli 

mzaddeba specialur wnex-formaSi, romelsac aqvs sayrdenebi rantisaTvis. 

garsakri SeiZleba iyos:  
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 mosaxsneli, fexsacmlis TiToeul naxevarwyvilze Camosacmeli; 

 kalapotis RerZebze damagrebuli, romelic iZleva misi nawilis gawevisa da 

kalapotze fexsacmlis Camocmis saSualebas; 

 matricaze damagrebuli da dazambarebuli, romelic warmoadgens matricis 

tuCs.  

ranti eyrdnoba garsakris qveda zedapirs da daxurul matricaze kalapotis 

daSvebisas CaeWireba maT Soris, rac hermetulad ketavs wnex-formas. vulkanizaciis 

Semdgom matricasa da garsakrs Soris arsebuli rantis gamoSverili nawili unda 

SemoiWras safrezi manqaniT. Semdeg mimdinareobs lanCis kidis mominqafva da gamo-
yvana. kalapotis matricasTan SeTavseba saSualebas iZleva fexsacmlis zedapiri-
saTvis gamoyenebul iqnes mcire sisqis araTermomdgradi masalebi. es xdeba imitom, 

rom zedapiri ar exeba wnex-formis liTonis cxel nawilebs da ar saWiroebs abur-
Zgvnas. am dros SesaZlebelia moculobiTi da brtyeli namzadebis gamoyeneba.  

dopeluri meTodiT damzadebli fexsacmeli. Mme-7 b nax-ze mocemulia dopelu-

ri meTodiT Seqmnili naxevarwaRa, romelic Sedgeba zedapirisagan (1), sarCulisagan 

(2), cxvirqvedisa (3) da saquslarisagan (4). cxviris nawilSi zedapiri gadaRunulia 

gareT, xolo cxvirqveda da sarCuli moWimulia RabaSze (7). quslis nawili ki moWi-
mulia lursmnebiT. ranti (11) ganTavsebulia kvalis mTel perimetrze, faravs zeda-
piris kideebs cxviris, konaTasa da kamaris nawilSi da aerTebs mas Zafuri gviris-
tiT (12) qvelanCasTan (13). quslis nawilSi qvelanCis kideebi RabaSze mimagrebulia 

lursmnebiT (14). fexsacmlis SigniT Cawebebulia quslqveda (15), xolo kvalze _ 

Semvsebi (8).  

fexsacmlis Ziri Sedgeba lanCis (10), quslis (9) da CanarTisagan (16). fesacmlis 

zemoaRniSnul konstruqciaSi zedapiris ZirTan SeerTeba xdeba kvalis gaswvriv.  

sxvadasxva fexsacmeli. ganxilul konstruqciebTan erTad mrewvelobaSi gamo-
iyeneba fexsacmelebis sxva saxeobebic. cxeli vulkanizaciis meTodiT damzadebuli 

fexsacmelebis asortimentSi Sedis: qalis sazafxulo da zamTris maRalqusliani 

fexsacmelebi, gverdiTi SemoWeris meTodiT damzadebli qalisa da mamakacis fex-
sacmelebi, gogonas fexsacmeli forovani rezinis Zirze, qalis saSualo simaRlis 

qusliani fexsacmeli, samxedro daniSnulebis Ceqmebi xelovnuri yeliTa da iuxtis 

winariT [7] da a.S. (nax. 8). maT Soris aRsaniSnavia cxeli vulkanizaciis meTodiT 

damzadebuli qeCis fexsacmeli, romelic gamoirCeva wyalSeuRwevadobiTa da cveTa-
medegobiT. cxeli vulkanizaciis meTodiT dasaxelebuli asortimentis damzade-
bisas fexsacmlis Ziri mzaddeba monoliTuri da forovani struqturis rezinisagan, 

agreTve `transparentis~ tipis tyavismagvari rezinisagan. 
Camosxmis meTodisaTvis gamoiyeneba polivinqloridi, rezinis narevi, Termop-

lastikati, poliureTani da sxv. sazedapired farTod gamoiyeneba naturaluri tya-
vebi, veluri, iuxti da qsovilebi (magaliTad, naxevarSalis baika dublirebuli 

uqsovad masalasTan, dublirebuli velveti, diagonali, naxevarSalis baikasTan 

dublirebuli barxati da a. S.). 
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nax. 8. fexsacmelebi polimeruli masalis ZirebiT: a – qalis daTbiluli Ceqma; b – 

mamakacis waRa; g – mamakacis daTbiluli waRa; d – veluriszedapiriani mamakacis naxe-

varwaRa; e – mamakacis naxevarwaRa; v – qalis naxevarwaRa; z – qalis oTaxis fexsacmeli; T 

– pantaletebi; i – qalis fexsacmelebi polivinilqloridis ZiriT 

 

karg sasarCule masalad iTvleba Roris tyavi, xelovnuri futori da sxv. 

fexsacmlis zedapiris gasaformeblad _ bewvi, sxvadasxva saxis liTonis furni-

turebi, Tasmebi, naqargebi, aplikaciebi da sxv.  

4. fexsacmlis zedapiris konstruqcia. fexsacmlis zedapiris detalebis dageg-

marebisas gaTvaliswinebuli unda iqnes ara marto terfis sigrZe da forma, aramed 

misi muSaoba, modis gavlena, masalaTa aWris ekonomiuroba da Ziris mimagrebis 

Tavisebureba.  

kalapotze moWimul namzadze Ziris mimagrebis specifika moicavs zedapiris 

detalebis iseT urTierTkavSirebs, romlebic saSualebas iZleva kargad daixuros 

wnex-forma da ar moxdes misgan polimeruli masalebis gamownexa (gamodineba). msgav-

si defeqtis aRmosafxvrelad eqsperimentebisa da gamokvlevebis safZvelze SemuSa-

vebul iqna rekomendaciebi, romlebic iTvaliswinebs: 

 erTiani sakavSis gamoyenebas; 

 sakavSisa da ukniTas SeerTebas aranakleb 0,5 Dmm-is dacilebiT;  

 kamaris nawilis sistemaSi (gadaWimva-amoWimvis operaciebis procesSi) zeda-

piris detalebis damuSavebas SemoWriT an dakecviT;  

 dawnexis ganxorcielebas 9-10 n/m2 wnevis pirobebSi.  
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zemoaRniSnulidan gamomdinare, namzadis lanCasTan dakavSirebis tradiciul 

teqnologiebSi Setanili unda iqnes mTeli rigi cvlilebebi rogorc procesis da-

saregulireblad, ise axali saxeobebis maRalxarisxiani produqciis misaRebad. 

 

 

daskvna 

amrigad, naSromSi ganvixileT fexsacmelebis klasifikacia dawnexis, Zirisa da 

zedapiris konstruqciis, zedapiris ZirTan SeTavsebis meTodebis, fexsacmlis asor-
timentis, gamoyenebuli masalebisa da sxva Taviseburebebis gaTvaliswinebiT.  

Catarebuli gamokvlevebisa da eqsperimentebis Sedegebi qmnis damkvidrebuli 

tradiciuli teqnologiebis Secvlisa da, Sesabamisad, fexsacmlis mravalferovani 

asortimentis Seqmnis perspeqtivebs. 

 
 

literatura _ REFERENCES _ ЛИТЕРАТУРА 

1. Крисберг Э. Л., Лаевская Г. С., Колесников И.В. и др. Сборка загатовок обуви методом горячей 
вулканизации//ЦИНТИлегпром., Обув. пром-ность, Науч. Тех. Информ. Сер. Х, № 4, 1994. - 21 с. 

2. Сорокина Н.С., Лаевская Г. С., Коваленко Р. В., Соколюк Л. Г. и др. Повышение прочности вул-
канизационных швов рабочей обуви. М.: ЦНИИТЭИ, 1972. - 23 с. 

3. Бюнста Д. М. Композиционные материалы на основе полиуретанов. М.: Химия, 1982. - 237 с. 
4. Быховский Е.Б. Основные направления химизации и автоматизации в производстве обуви//Кожев. 

Обув. пром-ность, №6,1987, с. 2-5. 
5. Вейнберг И. А. Новое в производстве обуви высокого качества методом житкого формирования. 

М.: Лег. индустрия.1980. - 50 с. 
6. S.L. Gooper, J. Ch. West, R. W. Seymour. Encyklopedia of polimer Science and Technology. New-York, 

1976. - 572 p. 
7. T. a. maRlakeliZe. iuxtis specfexsacmlis damzadebis teqnologia. quTaisi: ak. 

wereTlis saxelmwifo universitetis gamomcemloba, 2013. 



83 
 

LIGHT INDUSTRY 
 
 

CLASSIFIKATION OF FOOTWEAR BY PRESSURE DURING HOT VULCANIZA-
TION AND CASTING METHOD 
T. Maglakelidze, P. Shmidt, S. Rotteli  
(А. Tsereteli State University, international association „ST- GEORGITALI “) 

 
Resume: There is considered in the process of hot vulcanization and pressing by casting, taking into 

account their classification characteristics: bottom and surface construction, surface merging method, assort-
ment, materials used and other characteristics. 

The results of the experiment caused by the changes in the mentioned characteristics are also described, 
which creates perspectives for changing the established traditional technologies and consequently creating a 
diverse assortment of shoes.  

 
Key words: assortment; classification; construction; shoes.  

 
 
 
 

ЛЕГКАЯ ПРОМЫШЛЕННОСТЬ 
 

 

КЛАССИФИКАЦИЯ ОБУВИ ПРЕССОВАНИЕМ ПУТЕМ МЕТОДА ГОРЯЧЕЙ 
ВУЛКАНИЗАЦИИ И ЛИТЬЯ 

Маглакелидзе Т. А., Шмидт П. П. , Роттели С. Д. 
(Государственный университет им. А. Церетели, Международная ассоциация  “ST-GEOGITALI”) 

 
Резюме. Рассмотрены классификации обуви прессованием в методе горячей вулканизации и литья 

с учетом конструкции низа и заготовки, их совмещения, ассортимента, используемых материалов и дру-
гих особенностей. 

Описаны результаты эксперимента, вызванные изменением указанных характеристик, что создает 
перспективы для изменения устоявшихся традиционных технологий и, как следствие, создание разнооб-
разного ассортимента обуви. 

 
Ключевые слова: ассортимент; классификация; конструкция; обувь. 
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msubuqi mrewveloba 

 

 

fexsacmlis Zirisa da namzadis momzadeba cxeli vulkanizaciisa da 

Camosxmis meTodis gamoyenebisas 

TinaTin maRlakeliZe, peter Smidti,Pstefano roteli 

(ak. wereTlis saxelmwifo universiteti, saerTaSoriso asociacia `ST-GEORGITALI~) 

 

 

reziume: ganxilulia cxeli vulkanizaciisa da Camosxmis meTodiT fexsacmlis 

damzadebisas Zirisa da namzadis momzadebis teqnologiuri reJimebi, maTi dacvis 

mkacri pirobebi.  

aRwerilia calkeul teqnologiur reJimebSi Setanili cvlilebebiT miRweuli 

eqsperimentis Sedegebi, rac qmnis tradiciuli teqnologiebis raodenobrivi Semci-

rebisa da axali teqnologiebis damkvidrebis SesaZleblobebs. 

 

sakvanZo sityvebi: namzadi; Camosxmis meTodi; cxeli vulkanizacia; Ziri. 
 

 

Sesavali  

xarisxiani fexsacmelebis dasamzadeblad saWiroa daxvewili teqnologiebis 

Seqmna da saTanado masalebis SerCeva. gansakuTrebiT mniSvnelovania fexsacmlis 

Zirisa da namzadis momzadeba, romlebic moicavs Semdeg teqnologiur operaciebs:  

 kalapotis SerCeva da gawmenda; 

 kalapotis kvalze RabaSis mimagreba;  

 kalapotze namzadis moWimva;  

 kamarisa da gverdiTi nawilebis gadaWimva;  

 namzadis quslis nawilis moWimva;  

 namzadis cxviris nawilis moWimva;  

 cxviris nawilSi gadasaWimi nawiburis zedmetobebis SemoWra;  

 fexsacmlis cxvirisa da quslis nawilis formireba;  

 fexsacmlis Sroba;  

 gadasaWimi nawiburis aburZgvna da mtvris mocileba;  

 kamaris an liTonis supinatoris mimagreba;  

 fexsacmlis moxsna kalapotidan;  

 gadasaWim nawiburze webos wasma da gaSroba;  

 fexsacmlis kvalis Sevseba;  

 nairitis lentis daWra da dafena. 
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ZiriTadi nawili 

I. kalapotebis SerCeva. kalapotebis daniSnulebaa fexsacmlis damzadebis pro-
cesSi misTvis saWiro formisa da zomebis micema. zomebis zusti dacva gansakuTre-
biT mniSvnelovania cxeli vulkanizaciisa da Camosxmis meTodiT fexsacmlis damza-
debisas, radganac moWimvis Semdeg fexsacmeli Tavsdeba agregatis wnex-formaSi da 

zomebis Seusabamoba iwvevs fexsacmlis xarisxis Semcirebas.  

mosaWimi xis kalapotebi arasakmarisi simtkicisa da masalis dabali higroTer-
mulobis gamo ver akmayofilebs Tanamedrove warmoebis moTxovnebs, ver uzrunvel-
yofs fexsacmlis akrebis procesSi formisa da zomebis sizustes. magaliTad, 15 %-

mde tenSemcvelobis kalapoti 9 % tenianobamde Srobisas konaTas nawilSi iklebs 

6 mm-mde, kvalis ganSi _ 2 mm-mde. 5 % tenSemcvelobis mqone kalapoti 9 % tenia-
nobisas perimetrSi izrdeba 4 mm-iT, siganeSi _ 1,3-1,5 mm-iT [1]. kalapotebis warmoebis 

procesi dakavSirebulia Zvirad Rirebuli masalebis xarjvasTan. merqnis sasar-
geblo gamosavali xis kalapotebis damzadebisas Seadgens daaxloebiT 12 %-s, xolo 

gamosadegobis vada erT welze naklebia [2]. garda amisa, modis cvlilebisas maTi 

xelmeored gadamuSaveba SeuZlebelia.  

plastmasis kalapotebi xis kalapotebTan SedarebiT bevrad ufro ekonomiuria 

da maT dasamzadeblad gamoiyeneba sxvadasxva masala: polieTileni, kaproni, poli-
vinilqloridi da a.S. 

plastmasis kalapotebis upiratesoba isaa, rom axasiaTebs tenmedegoba, zomisa 

da formis stabiluroba, moWimvisas ar aris aucilebeli sacxis wasma, modis cvli-
lebis an dazianebis SemTxvevaSi SesaZlebelia misi xelaxali gadadnoba da axali 

kalapotebis Camosxma.A Termoplastikuri masaliT kalapotebis warmoeba viTardeba 

ori mimarTulebiT, esenia: 

 winaswar Camosxmuli lugvis kopireba;  

 kalapotebis damzadeba zusti CamosxmiT.  

kalapotebis warmoebis meore meTodi xasiaTdeba mniSvnelovani upiratesobiT, 

magram gacivebis procesSi kalapotis formisa da zomebis SesanarCuneblad moiTx-

ovs specialuri RonisZiebebis gatarebas; amasTan, zustia da saimedo wnex-formebis 

Sesaqmnelad. es mimarTuleba rekomendebulia im kalapotebis dasamzadeblad, ro-

melTa fasoni xangrZlivad aris SenarCunebuli.  

II. RabaSis konstruqciuli Tavisebureba da maTi damzadebis teqnologia. 

cxeli vulkanizaciisa da Camosxmis meTodiT fexsacmlis damzadebisas gansa-

kuTrebuli moTxovnebi waeyeneba RabaSebsac. RabaSi unda iyos Termomedegi, fexsac-

melze Ziris mimagrebis procesSi unda hqondes wrfivi dajdomis minimaluri koefi-

cienti da SeeZlos wrfivi zomebis SenarCuneba damzadebis yvela operaciis Sesru-

lebis Semdeg.  

tyavis RabaSis Termomedegobis gazrdis meTodebis kvleva daiwyo jer kidev 

sabWoTa periodSi sankt-peterburgis fabrika `skoroxodSi~. am mimarTulebiT gar-

kveuli samuSaoebi iqna Catarebuli profesor n. egorkovis mier fabrikis TanamS-

romlebTan erTad [3-5]. SemuSavebul iqna kombinirebuli RabaSi tyavisa da muyaos 
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fenisagan. dadgenil iqna tyavis RabaSis optimaluri parametrebi: tenSemcveloba  

14 %, qromis oqsidis Semcveloba 0,6-0,8 %, wrfivi dajdoma ara umetes 0,85 mm-isa. 

dadebiTi maCveneblebi aCvena qromcirkonuli meTodiT daTrimlulma saRabaSe tya-

vebmac.  

garda tyavis Termomdgradobis maCveneblisa, wnex-formebis dagegmarebisas gaT-

valiswinebul iqna fexsacmlis Ziris vulkanizaciis dros RabaSebis sruli defor-

maciac. am sakiTxze muSaobisas deformaciis gansazRvra xdeboda sami saxis RabaSze: 

tyavisa da muyaos kombinirebul, Termomedeg tyavis erTfenian da qromcirkonuli 

meTodiT daTrimlul tyavis RabaSebze. dadgenil iqna, rom wnevis gazrdiT qro-

mcirkoniumiTT daTrimluli Termomdgradi tyavis RabaSis sruli deformacia nel-

nela izrdeboda 7.10 n/m2 wnevamde da TiTqmis mudmivi xdeboda 7.10 n/m2-dan 16.3.10 n/m2-

mde wnevisas, xolo wrfivi dajdoma imyofeboda dasaSveb zRvrebSi.  

cxeli vulkanizaciis meTodiT fexsacmlis damzadebisas fexsacmlis daniS-

nulebisa da `sqesis~, zedapiris masalisa da Ziris damzadebis meTodis mixedviT 

gamoiyeneba sxvadasxva konstruqciis RabaSebi [6]. qvemoT warmodgenilia saWiro te-

qnologiuri operaciebis Sesrulebis Taviseburebebi:  

operacia 1 – tyavis detalebis sisqeze gaTanabreba. gaTanabrebis Semdeg Raba-

Sis sisqe unda iyos 2,1_2,6 mm (kombinirebul RabaSSi gamoyenebisas) da 2,4_2,8 mm 

(erTfeniani RabaSis saxiT gamoyenebisas);  

operacia 2 – RabaSebis gaxexa saxis mxridan da mtvris mocileba. gaxexisas 

aclili fenis sisqe ar unda aRematebodes 0,1 mm-s. operacia sruldeba naxevrad 

avtomat 04163/P3-ze, xolo gasaxexad gamoiyeneba #12-32 saxexi qaRaldi;  

operacia 3 – RabaSebis gaxexa baxtarmis mxridan da mtvris mocileba. erTfeni-

ani RabaSis sisqe damuSavebis Semdeg unda iyos 2,3_2,7 mm. gasaxexad gamoiyeneba #32-

63 saxexi qaRaldi;  

operacia 4 – RabaSis kamaris nawilis gaxexa. es operacia sruldeba RabaSis 

elastikurobis gazrdis mizniT;  

operacia 5 – supinatoris mimagreba RabaSis tyavis fenaze. supinators aTav-

seben tyavisa da muyaos fenebs Soris amoburculi zedapiriT tyavis baxtarmis 

mxares da xeliT amagreben erTi an ori lursmniT MМ-32-2 manqanaze. lursmnis bo-

loebi moRunuli unda iyos tyavis fenis zedapirze. Tu kombinirebuli RabaSi mzad-

deba muyaosa da qeCis fenebisagan, maSin supinators amagreben muyaos mxridan;  

operacia 6 – RabaSze webos wasma, Sroba da kombinirebuli RabaSebis Sewebeba. 

RabaSis muyaos fenas atareben weboian manqanis lilvebs Soris. webos afskis 10_15 

wT-iT Srobis Semdeg xdeba kombinirebuli RabaSis fenebis Sewebeba;  

operacia 7 – kombinirebuli RabaSebis sisqis gaTanabreba. gaTanabreba unda 

moxdes tyavis fenis mxridan. RabaSis sisqe gaTanabrebis Semdeg unda iyos 2,9_3,8 mm;  

operacia 8 – kombinirebuli RabaSebis konturis gaswvriv gaTanabreba. gaTa-

nabrebisas RabaSs aclian muyaos fenis zedmetobebs da aTanabreben tyavis fenis 

kidis konturis gaswvriv. muyaos fenis acliT mcirdeba kombinirebuli RabaSis si-

gane, ramac SeiZleba gamoiwvios wnex-formebis hermetizaciis darRveva da misi dax-

urvis Semdeg fexsacmlis zedapirsa da naxevarmatricis tuCs Soris rezinis narevis 
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gamownexa. am operaciis Sesasruleblad gamoiyeneba firma `ralfsis~ agregati an 

manqana ФПК-0;  
operacia 9 – kombinirebuli RabaSis konaTas nawilSi Caserva. Caserva xdeba 

konaTas nawilSi muyaos fenis mxridan. RabaSze akeTeben 25_60 mm siganis Canaseris 

6_8 xazs. xazebs Soris dacileba _ 5_10 mm, paralelur Canaserebs Soris dacileba 

_ 4_6 mm. TiToeuli Canaseris sigrZea 6-10 mm. Canaseris siRrme _ RabaSis sisqis 1/3 

nawili.  

operacia 10 – webos wasma, Sroba da kombinirebuli RabaSis Sewebeba qeCis 

fenasTan. 2,5_3,0 mm sisqis qeCas afenen tyavis RabaSis webowasmul mxareze da awe-

beben;  

operacia 11 – qeCis zedmetobebis SemoWra RabaSis konturis gaswvriv. SemoWra 

xorcieldeba diskuri daniT;  

operacia 12 – RabaSis quslis nawilSi naxvretis gakeTeba. RabaSis dacentreba 

rekomendebulia wnexis kalapotebiT, romelTa zeda profilic Semcirebulia. aseTi 

kalapotebis moculobis Semcireba gaTvaliswinebulia masze fexsacmlis Camocmisa 

da moxsnis gasamartiveblad. wnex-formaSi fexsacmlis sworad moTavseba uzrunvel-

yofilia RabaSisa da wnexis kalapotis erTdroulad dacentrebiT. es operacia 

sruldeba specialuri samarjvis saSualebiT (nax. 1);  

RabaSis samarjvSi moTavsebisas jer SeaTavseben mis qusl-kamaris nawils fuZis 

sibrtyesTan (1), xolo Semdeg gadaaadgileben win SemzRudveli kavis (2) qveS sayr-

denTan (3) SeTavsebamde. amisaTvis gaweven naxevarTargebs (4 da 5). Tuki raime mizeziT 

gaweuli iqneba mxolod erTi naxevarTargi, maSin cxviris nawilis zambaris (6) sa-

yrdenebs (8) Soris dayenebis Semdeg naxevarTargebi (4 da 5) Semobrundeba ise, rom 

moxdeba RabaSis zusti dacentreba matricis (7) Reros mimarT.  

 
 

 RabaSis macentrebeli mowyobilobis sqema 

 

macentrebeli naxvretis diametria 7 mm. naxvretis centri unda iyos quslkama-

ris nawilis RerZis gaswvriv quslis nawilis yvelaze ukiduresi wertilidan 23_45 
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mm-is dacilebiT. naxvretis ganlagebis siswore mowmdeba specialuri samarjviT. 

gadaxra dasaSvebia ara umetes 0,3 mm-isa.  

operacia 13 – supinatorisaTvis jibis mimagreba. arsebobs liTonis supinato-

ris mimagrebis ori meTodi: 

 kombinirebul RabaSze supinatori emagreba tyavis fenas (operacia 5); 

 supinatori emagreba moWimuli fexsacmlis RabaSs.  

am dros RabaSze gverdiTi konturidan simetriulad dacilebuli ori kaviT 

amagreben dublirebuli qsovilis safens 04040/L1 manqaniT. safeni gamoiyeneba supi-

natoris jibed. igi iWers supinatoris kideebs da eqspluataciis procesSi icavs 

rezinis lanCas gaWrisagan;  

operacia 14 – RabaSebis formireba. RabaSebis formireba unda moxdes cal-

calke naxevarwyvilebad. kvalis profili formirebis Semdeg unda Seesabamebodes 

mocemuli kalapotis kvalis profilsa da zomebs;  

operacia 15 – sawarmoo partiis dakompleqteba. TiToeuli partia Sedgeba erTi 

da imave zomis, sisqisa da fasonis eqvsi wyvili RabaSisagan. CamoTvlili operaci-

ebis garda, sruldeba agreTve kalapotze RabaSis mimagrebis operacia. RabaSi kal-

apotze magrdeba sami kaviT an lursmniT ise, rom kalapotis kvals mWidrod unda 

ekvrodes. RabaSis kideebi zustad unda iyos 2-3 mm sisqis. operacia sruldeba ППС-С, М-32-2 an 04054/1 manqanebze.  

III. moWimvis procesebis Tavisebureba da misi Sesrulebis teqnologia. cxeli 

vulkanizaciisa da Camosxmis meTodiT fexsacmlis damzadebisas gamoiyeneba namza-

dis formirebis ori meTodi: gadaWimva-moWimvisa da moWimvis gareSe. moWimvis gareSe 

formirebisas namzads aqvs windis forma, xolo formireba xdeba liTonis gasaSle-

li kalapotebiT. am meTodiT formirebisas mosalodnelia arasrulyofili formi-

reba, rac amcirebs fexsacmlis formamedegobas eqspluataciis procesSi. amitom es 

meTodi rekomendebulia oTaxis fexsacmlis dasamzadeblad.  

aRsaniSnavia, rom arsebobs namzadis formirebis Siga meTodic, romlis gamoye-

nebisas operaciebis raodenoba sagrZnoblad mcirdeba. Semcirebuli operaciebidan 

gamoirCeva:  

 kalapotze RabaSis mimagreba;  

 kalapotze sacxis wasma;  

 namzadis daWimva;  

 quslis nawilis dayeneba da moWimva; 

 namzadis gverdebis moWimva;  

 namzadis cxviris nawilis moWimva;  

 cxviris nawilSi gadasaWimi nawiburebis zedmetobebis SemoWra;  

 cxvirisa da quslis nawilis formireba;  

 quslis nawilis gverdiTi zedapiris gauToeba;  

 fexsacmlis Sroba;  

 RabaSidan kavebis an lursmnebis amoReba;  

 gadasaWimi nawiburis aburZgvna.  
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yvela zemoT CamoTvlili operacia icvleba namzadze qsovilis RabaSis Cakere-

biTa da am ukanasknelis formirebiT Ziris vulkanizaciis procesSi.  

fexsacmlis warmoebis gadaWimva-moWimvis meTodiT formirebis arsebiTi uaryo-

fiTi naklia gadasaWimi nawiburis RabaSze mimagrebis aucilebloba, radgan gada-

Wimva-moWimvisas warmoiqmneba Sesqelebuli naoWebi da nakecebi (gansakuTrebiT cxvi-

ris nawilSi), rac arTulebs gadasaWimi nawiburis aburZgvnis operaciis Sesrulebas. 

es ki, Tavis mxriv, amcirebs gadasaWimi nawiburis rezinis narevTan SeWidulobas.  

gamokvlevebiT [7] dadgenilia, rom SeWidulobis simtkicis Semcireba cxviris 

nawilSi arsebuli naoWebis gamo aRwevs 20_30 %-s. garda amisa, gadasaWimi nawiburis 

lursmnebiT damagrebis SemTxvevaSi izrdeba fexsacmlis masa, sixiste da uaresdeba 

misi saeqspluatacio Tvisebebi. Ggaredan moWimvis meTodi moicavs Semdeg operaciebs: 

namzadis gadaWimva, quslis nawilis moWimva, gverdebis moWimva, cxviris nawilis 

moWimva. 

namzadis gadaWimva. es operacia sruldeba ОМ- 4М manqanaze. namzadis cxviris 

nawils gadaWimaven da amagreben RabaSze xuTi lursmniT. namzadi kalapotis ganivi 

RerZis gaswvriv simetriulad kargad unda iyos gaWimuli. gadasaWimi nawiburis 

sigane unda Seadgendes 10±1 mm-s. lursmnebi ganlagebuli unda iyos RabaSis kididan 

15±1 mm-is dacilebiT (erTi _ wina nawilSi, or-ori _ sakavSis TiToeul mxareze).  

kamarisa da konaTas nawilis gadaWimva. gaWimvisas namzads amagreben RabaSze 

eqvsi lursmniT (TiTo-TiTo _ kamaris, konaTasa da saquslaris frTebis orive 

mxareze). namzadi mTlianad unda ekvrodes kalapots.  

namzadis quslis nawilis moWimva. lursmnebiT moWimva sruldeba 02038/P1 da 
02038/P2 naxevrad avtomatebze, xolo weboTi moWimva _ ЗПК-2-0 manqanaze. namzadis 
quslis nawili moWimvis Semdeg kalapotze kargad unda iyos Semokruli naoWebisa 

da nakecebis gareSe da hqondes mkveTrad gamoxatuli wibo.  

namzadis gverdebis moWimva. gverdiTi nawilebis moWimva xorcieldeba 3B1 man-
qanaze ise, rom namzadi kargad ekvrodes kalapots naoWebisa da nakecebis gareSe. 

weboTi moWimva sruldeba ЗГК-0 manqanaze gacxelebuli liTonis firfitebiT, rom-

lebic Seesabameba fexsacmlis fasonsa da zomebs.  

namzadis cxviris nawilis moWimva. moWimvis operacia sruldeba ЗНК-0 manqanaze 
Semdegnairad: jer xdeba namzadis cxviris nawilis gadaWimva eqvsi sarWis saSua-

lebiT, Semdeg ki – gadasaWimi nawiburis gauToeba da RabaSTan miwebeba liTonis 

firfitebis saSualebiT.  

weboTi moWimvis operacia sruldeba 20_140 °C-iT gacxelebuli firfitebiT da 

20-40 wm-is ganmavlobaSi imyofeba wnevis qveS. ЗНК-0 manqaniT gadaWimva uzrunve-

lyofs RabaSTan yvela detalis miwebebis maRal simtkices. webo esmeba gadasaWim 

nawiburs da RabaSs winaswar an uSualod moWimvis procesSi.  

webos winaswar wasmis SemTxvevaSi webo esmeba detals 18-20 mm-is siganeze. webos 

afskis Srobas sWirdeba 30_40 wT 18_20 °C temperaturaze.  
IV. gadaWimuli namzadis momzadeba Ziris misamagreblad. kalapotze gadaWimul 

namzadze Ziris misamagreblad aucilebelia fexsacmlis kvalis, quslisa da cxviris 

nawilis formireba, rac SesaZlebelia ПГФ wnexze an ФП-0 manqanaze, xolo iuxtis 
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fexsacmlis SemTxvevaSi – ГФ naxevrad avtomatze. fexsacmels aTavseben liTonis 

formaSi, romlis matrica gacxelebulia 100_110 °C temperaturaze da ayovneben 20_25 
wT-s, 3,0_3,5 atmosferuli wnevis pirobebSi. Tu namzadis quslis nawili da muyaos 

saquslari formirebulia МФЗ manqanaze da cxviris nawili АСГ-4 aparatze, maSin es 
operacia saWiro aRar aris. formirebis Sedegad gadasaWim nawiburze warmoqmnili 

naoWebi da nakecebi usaTuod unda gaswordes, xolo fexsacmlis kvalis wibo mkveT-

rad gamoikveTos. ЗВ-5 wnexze SesaZlebelia fexsacmlis mTliani kvalis formireba. 

wnexi Sedgeba ori mbrunavi dolisagan, romelzedac damontaJebulia 4 maformire-

beli matrica. TiToeulma matricam SeiZleba Seicvalos zomebi kvalis sigrZis 

Sesabamisad, rac sami momijnave nomris formirebis saSualebas iZleva. formirebis 

Zala (15000 n) fexsacmels gadaecema mxreulas saSualebiT; garda amisa, kvalis 

gaswvriv moqmedebs 3000 n Zala. formirebis xangrZlivobaa 30 wm. matricebis temper-

atura meryeobs 100_110°C-is sazRvrebSi. wnexis erTi seqciis mwarmoeblurobaa 600 

wyvili namzadi 8 sT-Si. wnexis gabaritebia: simaRle – 1720 mm; sigane – 840 mm; sigrZe 

– 760 mm. 

wnexze SesaZlebelia sxvadasxva simaRlis yeliani fexsacmlis kvalis formi-

rebac. 

fexsacmlis Sroba. ZiriTadi Sroba warmoebs uwyveti moqmedebis konveqciuri 

tipis saSrobSi. moWimul fexsacmels aTavseben `akvanSi~ kvaliT qveviT da cxviris 

nawiliT saSrobSi. tyaviszedapiriani fexsacmlis Srobis droa 5 sT 50±5°C temper-
aturisas. am dros haeris moZraobis siCqarea 1 m./wm, granitolissaquslariani da 

cxvirqvediani qsovilis fexsacmlis temperatura ^_ 65°C 2,5_3,0 sT-is ganmavlobaSi. 

Srobis Semdeg fexsacmlis tyavis detalebis fardobiTi tenianoba ar unda aRemate-

bodes 12_14 %-s. aseTi tenianobisas mcirdeba moWimuli namzadis relaqsaciis pro-

cesi masze rezinis Ziris vulkanizaciisas.  

konveqciuri meTodiT Sroba ar Seesabameba Tanamedrove teqnologiis moTxov-

nebs: Srobis dro sakmaod xangrZlivia, ris gamoc izrdeba daumTavrebeli nawarmis 

raodenoba, Sesabamisad izrdeba kalapotebis raodenobac, gazrdilia eleqtroener-

giis kuTri xarji, izrdeba saSrobis gabaritebi da saWiro sawarmoo farTobi. um-

jobesia ZiriTadi Sroba warimarTos radiaciul-konveqciuri an Tburi datenianebis 

meTodiT saWiro danadgarebis gamoyenebiT.  

fexsacmlis gadasaWimi nawiburis aburZgvna da mtvris mocileba. fexsacmlis 

gadasaWimi nawiburis aburZgvna xdeba kvalis wibodan 0,5_1,0 mm-is dacilebiT mTel 

perimetrze. tyavis zedapiri ise unda iqnes aRebuli, rom ar daziandes derma. damu-

Savebuli zedapiri unda gaiwmindos mtvrisagan. aburZgvna mimdinareobs ХПП-2-0 man-
qanaze, romelSic gamoyenebulia drekadi reziniT vulkanizebuli 0,25_0,40 mm dia-

metris mqone mavTulis jagrisebi. Nnaxevrad avtomaturi da avtomaturi aburZgvna 

mimdinareobs AB 4-0 danadgarze. avtomatis muSa instrumentia frez-burRi, romelic 

Sedgeba daRarulzedapiriani diskoebisagan. Ffrez-burRi asrulebs rTul moZrao-

bebs: brunviTs, winsvliTs _ kalapotis kvalis sibrtyeSi da ukusvliTs _ kalapotis 
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ganivi RerZis gaswvriv. aburZgvnis zedapiris namzadis wibodan dacilebis reguli-

reba xdeba sayrdeniT, romelic gadaadgildeba dasamuSavebeli fexsacmlis namzadis 

gverdiT zedapirze.  

kamaris an liTonis supinatoris mimagreba. RabaSze kamaris an liTonis supi-

nators amagreben ori lursmniT an kavebiT. kamaris mimagreba SeiZleba webos saSu-

alebiTac. es operacia saWiro aRar aris, Tu gamoyenebuli iqneba kombinirebuli 

RabaSi winaswar mimagrebuli supinatoriT, kombinirebuli kapronis naxevarRabaSe-

biT an sinTzuri masalis CanarTebiT. fexsacmlis kvalis quslis nawilSi CanarTis 

mimagreba SeiZleba moxdes sxvadasxvagvarad, imisda mixedviT, Tu sad aris moTav-

sebuli Sesafrqvevi. Tu Sesafrqvevi quslis nawilis centrSia, `desmas~ tipis manqa-

niT CanarTi magrdeba puansonis quslis nawilis SuaSi fexsacmlis kvalze damate-

biTi mimagrebis gareSe; magram, Tu Sesafrqvevi kamaris nawilSia, maSin CanarTi unda 

miemagros fexsacmlis kvalis quslis nawils sami lursmniT.  

fexsacmlis moxsna kalapotidan. am operaciis Sesrulebis win saWiroa namza-

dis datenianeba da RabaSidan lursmnebis amoReba. kalapotidan fexsacmlis moxsni-

sas ar unda moxdes misi deformacia.  

fexsacmlis nawiburze webos wasma da gaSroba. gadasaWim nawiburze esmeba 

perqlorvinilis webo Txel, Tanabar fenad. webos afskis gaSrobis xangrZlivobaa 

30 wT 9±1°C temperaturaze.  
naturaluri kauCukis webos gamoyenebisas webo esmeba 2-jer.  

fexsacmlis kvalis Sevseba. RabaSis mTel perimetrze gadasaWim nawiburebs So-

ris afenen qeCis an muyaos Semvsebs. aseve dasaSvebia nedli rezinis narevis gam-

oyenebac. gadasaWim nawibursa da Semvsebs Soris ar unda darCes RreCo.  

nairitis lentis daWra da dafena. 0,8_1,2 mm sisqis nairitis narevis firfitas 

Wrian trafaretiT 12-13 mm siganis zolebad. am zolebs afenen gadasaWimi nawiburis 

mTel perimetrze. dasaSvebia lentis dafena mxolod cxvirisa da quslis nawilSi. 

lentis kideebi fexsacmlis kvalis wibodan dacilebuli unda iyos 1,0_1,5 mm-iT. 

 

 

daskvna 

amrigad, ganvixileT cxeli vulkanizaciis da Camosxmis meTodiT fexsacmlis 

damzadebisas fexsacmlis Zirisa da namzadis momzadebis teqnologiuri reJimebi, 

maTi dacvis mkacri pirobebi, romelTa Soris erT-erTi mniSvnelovani pirobaa 

saTanado sisqis mqone masalebis SerCeva da gamoyeneba.  

calkeul teqnologiur reJimebSi Setanili cvlilebebi da eqsperimentiT miRe-
buli Sedegebi tradiciuli teqnologiebis Semcirebisa da axali teqnologiebis 

damkvidrebis SesaZleblobebs iZleva. 
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LIGHT INDUSTRY 
 
 

HOT VULKANIZATION AND MOLDING METHOD DURING SHOES BOTTOM 
AND SURFACE PREPARATION 
T. Maghlakelidze, P. Shmidt, S. Rotteli  
(A. Tsereteli State University, International Association “ST-GEOGITALI”) 

 
Resume: There are the technological modes of preparation of the sole and surface of footwear by the 

method of hot vulcanization and casting with strict conditions for their protection. 
The results of the experiment caused by changes in individual technological modes are described, which 

creates opportunities for the numerical reduction of traditional technologies and the introduction of new tech-
nologies.  

 
Key words: casting method; hot vulcanization; surface; the bottom of the shoe.  

 
 
 
 

ЛЕГКАЯ ПРОМЫШЛЕННОСТЬ 
 

 

ПОДГОТОВКА НИЗА И ЗАГОТОВКИ ОБУВИ ПУТЕМ МЕТОДА ГОРЯЧЕЙ  
ВУЛКАТИЗАЦИИ ЛИТЬЯ 

Маглакелидзе Т. А., Шмидт П. П. , Ротелли С. Д. 
(Государственный университет им. А. Церетели, Международная ассоциация “ST-GEOGITALI”) 

 
Резюме. Рассмотрены технологические режимы подготовки низа и заготовок обуви в методе горя-

чей вулканизации и литья со строгим соблюдением режима. 
Описаны результаты эксперимента, вызванные изменением отдельных технологических режимов, 

что создает возможности для численного сокращения традиционных технологий и внедрения новых. 
 
Ключевые слова: горячая вулканизация; заготовка; литье; низ. 
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rkinigzis transporti 

 

 

rkinigzis saeqspluatacio gadazidvis simZlavreze moqmedi  

faqtorebi da maTi gamovlenis gzebi 

jemal morCilaZe, petre qenqaZe, roman morCilaZe, beJan didebaSvili,  

guliver kvantaliani, tariel kotrikaZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: statiaSi ganxilulia rkinigzis saeqspluatacio muSaobis eqstrema-

lur pirobebSi gamtarobisa da gadazidvis unaris Sesustebaze moqmedi faqtorebi. 

erT-erT aseT faqtors warmoadgens teqnologiuri „fanjara“, romelic uaryofiT 

gavlenas axdens gzis gamtarunarianobaze da, Sesabamisad, mis gadazidvis simZla-

vreze rogorc erTliandagian, ise orliandagian rkinigzaze. „fanjrisaTvis“ gamo-

yofili dro ganxilulia gadazidvis simZlavris Sesustebis WrilSi. „fanjris“ pe-

riodSi xorcieldeba liandagis SekeTeba, romlis gareSe SeuZlebelia liandagis 

gamarTuli, stabiluri muSaoba. 

 

sakvanZo sityvebi: gadazidvis simZlavre; gamtarobisa da gadazidvis unari; re-
zultaturi simZlavre; saeqspluatacio simZlavre; teqnikuri simZlavre; teqnolo-
giuri „fanjara“. 

 

 

Sesavali  

rkinigzis liandagi rTuli sainJinro nagebobaa, romelic, Tavisi funqciebidan 

da daniSnulebebidan gamomdinare, mudam gamarTul mdgomareobaSi unda imyofebodes, 

raTa uzrunvelyos matarebelTa usafrTxo moZraoba. rkinigzis liandagis simtki-
cesa da mdgradobazea damokidebuli rogorc samgzavro, ise satvirTo matareblebis 

usafrTxo moZraoba maqsimaluri siCqaris pirobebSi. am amocanis warmatebiT gadaWra 

xdeba liandagis mimdinare Senaxvis swori organizaciiT, aucilebeli saremonto-

sarekonstruqcio samuSaoebis maRali xarisxiT Catarebis pirobebSi. 

 

 
ZiriTadi nawili 

gadazidvis unari aris rkinigzis gadazidvis simZlavre, romelic ganisaz-
Rvreba gadaziduli tvirTebis raodenobiT (neto tona) mocemul rkinigzis mimar-
Tulebaze wlis (an dRe-Ramis) ganmavlobaSi. igi damokidebulia ZiriTad da cvale-
bad teqnikur saSualebebsa da maT saeqspluatacio meTodebze. 
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termini `rkinigzis simZlavre~ gulisxmobs rkinigzis teqnikur simZlavres, anu 

esaa rkinigzis simZlavre mudmiv mowyobilobaTa da cvalebadi saSualebebis ga-
moyenebis mixedviT. igi gamosaxavs rkinigzis maqsimalur sawarmoo SesaZleblobebs 

xazis mocemuli aRWurvilobis, arsebuli moZravi Semadgenlobisa da energoresur-
sebis moculobis gaTvaliswinebiT. rkinigzis gadazidvis simZlavre ki aris gada-
zidvebis is maqsimaluri raodenoba, romelic SeiZleba aTvisebul iqnes mocemul 

rkinigzis xazze drois garkveul periodSi ucvleli teqnikuri aRWurvilobis dros 

arsebuli gadazidvis saSualebebze damokidebulebiT. 

rkinigzis calkeul qvedanayofebSi (mudmivi da cvalebadi saSualebebi) simZ-
lavris gazrdis SesaZlo rezervebis gamovlenis mizniT gadazidvis simZlavre Sei-
Zleba gavyoT or nawilad – teqnikurad da saeqspluataciod. xazis teqnikuri gada-
zidvis simZlavre SeiZleba vuwodoT gadazidvebis maqsimalur raodenobas, romelic 

SeiZleba Sesruldes arsebul cvalebad saSualebaTa meSveobiT iseT pirobebSi, 

roca gamoricxuli iqneba yovelgvari danakargebi aRniSnul saSualebaTa gamoye-
nebisas rogorc wevis Zalis an tvirTamweobis mixedviT, ise drois mixedviTac. sae-
qspluatacio gadazidvis simZlavred ki unda CaiTvalos realizebuli gadazidvis 

simZlavre, romlis gaangariSebac xdeba reglamentirebuli danakargebis gaTvalis-
winebiT, rac saboloo jamSi dakavSirebulia rkinigzis simZlavris SemcirebasTan. 

reglamentirebul danakargebs miekuTvneba teqnologiuri `fanjrebi~, romelTa ga-
moyeneba xorcieldeba gegmurad, liandagis gajansaRebis mizniT. liandagis saremo-
ntod gamoyofili dro samuSaoebis saxeobaze damokidebulebiT SeiZleba iyos: awe-
viTi SekeTeba – 2,0–2,5 sT; saSualo SekeTeba – 3,0–4,0; kapitaluri SekeTeba orlian-
dagian ubanze – 4,0–6,0 sT., erTliandagianze – 2,0–2,5 sT. Tumca unda aRiniSnos isic, 

rom saWiroebis SemTxvevaSi `fanjrebis~ xangrZlivoba SeiZleba iyos gacilebiT 

meti [1, 2, 3]. 

rkinigzis saeqspluatacio gadazidvis simZlavre rkinigzis mimarTulebaze ga-
nixileba TiToeuli elementis mixedviT. magaliTad, gadasarbenebisa da ubnebisaT-
vis saeqspluatacio gadazidvis simZlavre aris maTi gamtarunarianoba, xolo re-
zultaturi simZlavre _ maTi gadazidvis unari mTeli wlis ganmavlobaSi.  

gamtarunaranoba TiToeuli elementisaTvis zogadad gamoiTvleba formuliT; 

 
.M M

n
m


 mud ,  (1) 

sadac M mowyobilobis (gadasarbenis) mTliani simZlavrea; 

Mმუდ. _ simZlavris nawili, daxarjuli iseT gauTvaliswinebel saWiroebaze, 

romelic ar aris dakavSirebuli matareblebis moZraobasTan;  

m _ simZlavris nawili daxarjuli erTi matareblis an erTi wyvili matare-

blis momsaxurebaze. 

cnobilia, rom erTliandagian gadasarbenze `fanjris~ dros gadasarbeni ike-

teba mTeli ̀ fanjris~ ganmavlobaSi, orliandagianze ki iketeba mxolod erTi mimar-

Tuleba mTlianad, meore (mTavar) liandagze ki moZraoba grZeldeba garkveuli re-

JimiT. aqedan gamomdinare, xazis gamtarunarianoba sxvadasxva iqneba erTi- da orli-

andagiani rkinigzebis SemTxvevaSi. 
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erTliandagian ubanze (gadasarbenze) teqnologiuri ̀ fanjris~ gamoyofis dros 

gamtarunarianobis sidide iqneba: 

  
.

,
M M M

n
m

 
 mud fanj.

erTl.

  (2) 

xolo orliandagianze: 

  ,
.

M M M M
n

m m
 

 mud. fanj. fanj.

fanj
orl. orl

  (3) 

sadac  

merTl.  aris simZlavris nawili erTliandagian ubanze daxarjuli erTi matareblis 

an erTi wyvili matareblis momsaxurebaze; 

m orl.  igive orliandagiani ubnisaTvis; 

M fanj.  mowyobilobis simZlavris nawili daxarjuli ̀ fanjris~ mimdinareobis dros; 

m fanj.
orl. mowyobilobis simZlavris nawili orliandagian ubanze daxarjuli erTi ma-

tareblis an erTi wyvili matareblis momsaxurebaze `fanjris~ dros.  

zemoTYwarmodgenili formulebis mixedviT vaskvniT, rom ̀ fanjrebisaTvis~ gam-

oyofili dro unda ganvixiloT rkinigzis saeqspluatacio gadazidvis simZlavris 

Sesustebis WrilSi. 

eqstremalur pirobebSi rkinigzis saeqspluatacio gadazidvis simZlavreze 

uSualod moqmedebs `fanjris~ xangrZlivoba; rac ufro metia `fanjris~ xangrZli-

voba, miT ufro naklebia xazis gadazidvis simZlavre, magram meore mxarea is, rom 

`fanjris~ xangrZlivoba cvalebadi sididea, romlis ganmavlobaSic xorcieldeba 

liandagisaTvis saWiro SekeTeba. `fanjris~ Tavidan acileba SeuZlebelia, radgan 

`fanjris~ ganmavlobaSi sruldeba samuSao, romelsac `fanjris~ mwarmoebluroba 

hqvia (l fanj.). vinaidan `fanjris~ gareSe rkinigzis liandagis gamarTuli, sta-

biluri muSaoeba SeuZlebelia, iqmneba `fanjris~ funqcionirebis optimizaciis gad-

aWris problema. aRniSnulis gaTvaliswinebiT liandagis eqstremalur pirobebSi 

muSaobisas SesaZlo rezervebis gamovlenis mizniT gamokvleuli unda iqnes lian-

dagis SekeTebis teqnologiuri procesebi. 

 

 

daskvna 

amrigad, rogorc analizidan Cans, eqstremalur pirobebSi rkinigzis saeqsplu-
atacio gadazidvis simZlavreze uSualod moqmedebs teqnologiuri „fanjris“ xan-
grZlivoba. `fanjris~ gareSe SeuZlebelia liandagis gamarTuli, stabiluri mu-
Saoba. problema mdgomareobs „fanjris“ funqcionirebis optimizaciis gadaWraSi. 

aRniSnulis gaTvaliswinebiT eqstremalur pirobebSi muSaobisas, SesaZlo rezerve-
bis gamovlenis mizniT saWiroa liandagis SekeTebis teqnologiuri procesis ga-
mokvleva. 
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RAILWAY TRANSPORT 
 
 

FACTORS AFFECTING ON THE OPERATION TRANSPORTATION CAPABILITY 
OF THE RAILWAY AND METHODS OF THEIR REVEALING 
J. Morchiladze, P. Kenkadze, R.Morchiladze, B. Didebashvili, G. Kvantaliani,  
T. Kotrikadze  
(Georgian Technical University) 

 
Resume: There are considered the factors affecting on the transportation capability and capacity of the 

railway in extreme operating conditions. One of these factors is the technological “window”, that negatively 
affects on the railroad capacity and accordingly, on its transportation capacity on both single-track and double-
track railways. During the "window" period, the necessary repair of the rails is carried out, that cannot be 
avoided for the running order, stable operation of the rails.  

 
Key words: carrying transportation; operational capacity; resultative capacity; transportation capacity; 

technical capacity; technological “window”.  
 
 
 
 

ЖЕЛЕЗНОДОРОЖНЫЙ ТРАНСПОРТ 
 

 

ДЕЙСТВУЮЩИЕ НА ЭКСПЛУАТАЦИОННУЮ ПЕРЕВОЗОЧНУЮ  
МОЩНОСТЬ ЖЕЛЕЗНОЙ ДОРОГИ ФАКТОРЫ И СПОСОБЫ ИХ ВЫЯВЛЕНИЯ 

Морчиладзе Дж. Д., Кенкадзе П. З., Морчиладзе Р. Г., Дидебашвили Б. Ш.,  
Кванталиани Г. Г., Котрикадзе Т. И. 
(Грузинский технический университет) 

 
Резюме. Рассмотрены факторы, влияющие на перевозочную и пропускную способность железной 

дороги в экстремальных условиях эксплуатации. Одним из таких факторов является технологическое 
«окно», которое негативно сказывается на пропускную способность дороги и, как следствие, на ее пере-
возочную мощность как на одноколейных, так и на двухколейных железных дорогах. В «оконный» пе-
риод производится необходимый ремонт рельсов, которого не избежать для исправной, стабильной ра-
боты рельсов. 

 
Ключевые слова: перевозочная мощность; пропускная и перевозочная способность; результа-

тивная мощность; техническая мощность; технологическое «окно»; элсплуатационная мощность. 
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meRvineoba 

 

 

Rvinis mrewvelobis meoreuli nedleulis resursebi da maTi  

utilizaciis Tanamedrove teqnologiebi 

genadi baRaTuria 

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis  
samecniero-kvleviTi instituti) 

 

 

reziume: ganxilulia meRvineobis wamyvan qveynebSi yurZnis meoreuli nedle-
ulis gadamuSavebis ZiriTadi mimarTulebebi da maTi gamoyenebis perspeqtivebi sa-
qarTveloSi. 

saqarTveloSi yovelwliurad iyreba 30_40 aTasi t Rvinis gadamuSavebis Sede-
gad darCenili meoreuli nedleuli myari da Txevadi narCenebis saxiT. Rvinisagan 

gansxvavebiT, yurZnis gadamuSavebis narCenebi gamdidrebulia bioaqtiuri, samkurna-
lo-profilaqtikuri daniSnulebis mqone naturaluri komponentebiT. gamouyenebeli 

rezervis mdgomareobaSi arsebuli yurZnis meoreuli nedleulis resursebis aTvi-
sebiT mniSvnelovnad izrdeba Rvinis warmoebis efeqtianoba. 

 

sakvanZo sityvebi: Txevadi da myari narCenebi; meoreuli nedleuli; narCenebis 

gamoyenebis efeqtianoba. 
 

 

Sesavali  

yovelwliurad Cveni saxelmwifo, iseve rogorc mTeli msoflio, cdilobs ga-
monaxos gzebi sasursaTo usafrTxoebis Sesabamisi donis uzrunvelsayofad, Seqmnas 

aucilebeli baza siRaribis problemis dasaZlevad.  

qveyanas sWirdeba iseTi gadawyvetilebebis miReba, romlebic gaaumjobesebs si-
tuacias, uwinares yovlisa, agrarul sferoSi. saqarTvelos namdvilad aqvs am dar-
gis ganviTarebis didi potenciali, magram aq dRemde gamouyenebelia rezervis mdgo-
mareobaSi myofi nedleulis mniSvnelovani resursebi ara marto Sesabamisi dafi-
nansebis uqonlobis, aramed qveynis politikur cxovrebaSi arsebuli mudmivi ara-
stabilurobis gamo.  

yurZnis Rvinod gadamuSavebisas rCeba 20 %-mde meoreuli nedleulis resursebi 

da narCenebi, romelTagan ZiriTadia klerti _ 1_7 %; nawnexi – 10_14 %; wipwa – 3_4 

%; safuvris leqi – 2,5_6 %; Rvinomasalebis gamomuSavebisas: Rvinis qva – 0,5_2 kg 

100 dal sakoniake buyze (gadadenili Rvinomasalis moculobis daaxloebiT 2/3); 

sqeli leqi – 3 dal-mde 100 dal tkbilze an Rvinomasalaze; gawebvis leqebi – 0,9-

mde 1 dal 20 %-ian bentonitis suspenziaze, romelic gamoiyeneba gawebvisaTvis [1]. 
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bunebrivi resursebis SezRudulobisa da maTi racionaluri gamoyenebis prob-
lema dgas agreTve mecnier-ekonomistebis winaSec, romlebic bolo dros am sakiT-
xebs ufro met yuradRebas uTmoben. ХХ saukunis dasawyisSi amerikelma ekonomistma 

harold hotelingma „politikuri ekonomikis JurnalSi“ (`Journal of Political Economy~) 
gamoaqveyna statia saTauriT `gamolevadi resursebis ekonomika~, romelic mieZRvna 

resursebis racionaluri gamoyenebis problemas, agreTve maTi miRebis moculobas 

da Rirebulebas monopoliis pirobebSi [2]. 

 

 

ZiriTadi nawili 

saqarTveloSi meRvineobis meoreuli nedleulis resursebis utilizaciis saki-
Txi ukiduresad mwvaved dgas da jer kidev gadauwyvetelia iseT problemebTan 

erTad, rogoricaa yurZnis dabalmosavlianoba, saqarTvelos msoflio savaWro or-
ganizaciaSi gawevrianebis Semdgom konkurenciis gamkacreba, garemos gaWuWyianeba 

warmoebis narCenebiT da a.S.  

mocemuli statiis mizania meRvineobis meoreuli produqtebis gadamuSavebis 

ekonomikuri mizanSewonilobis Cveneba ganviTarebuli qveynebis gamocdilebisa da 

agreTve saqarTvelos kvebis mrewvelobis samecniero-kvleviT institutSi Catare-
buli sistematuri gamokvlevebis safuZvelze.  

sakvebi mcenareuli nedleuli, rogorc wesi, garda miznobrivi produqtisa, Sei-
cavs mTel rig naturalur biologiurad aqtiur komponentebs, romlebic warmoebis 

narCenebSia darCenili da gamowvlilvis Semdeg SeiZleba maTi gamoyeneba Tavisi pir-
dapiri, cnobili mimarTulebiT. amasTan, narCenebi meoreuli nedleulis saxiT sau-
keTesoa naturaluri sakvebi danamatebis (naturaluri aromatizatorebis, saRebavebis, 

funqcionaluri daniSnulebis ualkoholo sasmelebis da sxv.) misaRebad. 

saqarTveloSi meRvineobis istoria aTaswleulebs iTvlis. amitomac aq Rvinis 

warmoebis teqnologiaSi mecnieruli midgomis praqtika Tavis saTaveebs Zveli dro-
idan iRebs. magaliTad, varZiaSi aRmoCenilia ormagkedliani qvevri, romelic Ter-
mosis funqcias asrulebda. es, udavod, mianiSnebs imaze, rom qarTveli meRvineebi 

jer kidev Cvens welTaRricxvamde ikvlevdnen da msoflio praqtikaSi pirvelad iqna 

daadgenili warmoebis iseTi mniSvnelovani teqnologiuri faqtoris gavlena Rvinis 

xarisxze, rogoricaa alkoholuri duRilis temperatura. Zvel kolxeTSi pirvelad 

Seiqmna aseve anaerobul pirobebSi naxSirorJangis wnevis qveS Rvinis dayenebis 

meTodi. swored am meTodiT xdeba umaRlesi xarisxis naturalur produqtad aRia-
rebuli dauJangavi Rvinis miReba.  

XX saukunis meore naxevarSi saqarTvelos kvebis mrewvelobis samecniero-kvle-
viT institutSi Seiqmna meRvineobis meoreuli nedleulis gadamuSavebis teqnika da 

teqnologiebi. kerZod, damzadda WaWis eqstraqtori meRvineobis myari narCenebis 

gadamuSavebisaTvis, SemuSavda berlinis laJvardis utilizaciis racionaluri teq-
nologia da a. S. samwuxarod, dReisaTvis mecnierebatevadi teqnologiebis warmo-
ebaSi danergvis TvაlsazrisiT es dargi arasaxarbielo mdgomareobaSia. garda ned-
leulis damzadebisa da Rvinis realizaciasTan dakavSirebuli problemebisa, mwvave 
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da dRemde gadauwyvetelia meoreuli nedleulis resursebis utilizaciis prob-
lema. cnobilia, rom yurZnis samrewvelo gadamuSavebis Sedegad rCeba meoreuli 

nedleulis (narCenebis) didi raodenoba, romelic daaxloebiT gadamuSavebuli yur-
Znis raodenobis 10-dan 20 %-s Seadgens [3].  

1-l cxrilSi warmodgenilia qarTuli samrewvelo jiSis yurZnebis WaWis eq-
straqtebis qimiuri Sedgenilobebi.  

eqstraqtebi miRebul iqna axlad gamownexili WaWis cxeli wyliT eqstraqciis 

saSualebiT (eqstragentisa da myari fazis Tanafardobaa 0,7:1).  

miRebuli Sedegebis analizi cxadyofs, rom WaWis wylis eqstraqtebi gamdidre-
bulia biologiurad aqtiuri nivTierebebiT da SeiZleba gamoyenebul iqnes funqciuri 

daniSnulebis sasmelebis, naturaluri danamatebisa da sxva produqtebis misaRebad. 
 

 cxrili 1 

WaWis eqstraqtebis qimiuri Sedgeniloba 

maCveneblis dasaxeleba 

nimuSis dasaxeleba 

rqawiTelis tkbili 

WaWis eqstraqtis 

TviTnadeni fraqcia 

rqawiTelis tkbili 

WaWis eqstraqtis 

nawnexi fraqcia 

colikouris 

tkbili WaWis 

eqstraqtis 

TviTnadeni 

fraqcia 

Saqrianoba, % 7,0 6,22 5,8 

titruli mJavianoba, g/l 3,77 4,09 4,2 

Rvinis mJava, g/l 0,39 0,43 0,61 

pH 3,77 3,55 3,55 

tanini, g/l 5,2 6,4 4,09 

uSaqro eqstraqti, g/l 23,87 24,4 17,88 

nacari, g/l 4,37 4,19 3,7 

saerTo azoti, mg/l 142 237 166 

 

me-2 cxrilSi mocemulia dauduRar da daduRebul WaWaSi calkeuli Semadge-
neli nawilebis raodenobrivi Semcveloba. 

cxrili 2 

yurZnis WaWis Sedgeniloba 

Semadgeneli nawili P Semcveloba, % 

dauduRari klertiani, haerze gamomSrali WaWa 

kani 50 

klerti 25 

wipwa 25 

daduRebuli klertgaclili nedli WaWa 

kani 73 

klerti 1 

wipwa 23 

danarCeni 3 
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yirimeli mecnierebis (i. ogai da i. Cernousova) mier SemoTavazebulia yurZnis 

polifenolebisagan sakvebi koncentratis momzadebis teqnologia dieturi moxma-
rebisaTvis [4]: yurZnis nawnexis eqstrahireba xdeba limonis mJavaTi SemJavebuli 

eTanoliT. limonis mJavas raodenoba eqstragentSi ar unda aRematebodes sawyis 

produqtSi Rvinis mJavas masur Semcvelobas. miRebul eqstraqts gancalkevebis Sem-
dgom akoncentrireben vakuumis qveS. miRebul koncentrats umateben invertirebul 

Saqris sirofs. mocemuli teqnologia yurZnis polifenolebis sawyisi Sedgenilo-
bis SenarCunebis saSualebas iZleva, riTac uzrunvelyofs miRebul produqtSi ma-
Ral biologiur da antioqsidantur aqtiurobas xangrZlivi Senaxvis Semdgomac [5]. 

yurZnis kani mdidaria biologiurad aqtiuri naerTebiT da SeiZleba iyos sak-
vebi boWkoebis wyaro [4]. cnobilia yurZnis WaWisagan sakvebi fxvnilebis miRebis 

teqnologia, romelic gulisxmobs konveqciur Srobas cxeli haeris (75-dan 80 ˚С-mde 
temperaturis pirobebSi), Semdeg WaWis gacras sacerSi wipwebis gamosacalkeveblad 

da miRebuli masis daqucmacebas. amgvarad miRebuli fxvnilis gamoyeneba rekomen-
debulia puris cxobisas [6]. yurZnis gamonawnexebiT miRebul fqvils, xorblis fqvi-
lTan SedarebiT, gacilebiT maRali antioqsidanturi Tvisebebi aqvs.  

italiaSi yurZnis gamonawnexebisagan (meRvineobis narCenebisgan) awarmoeben 

grapas (warsulSi italieli Raribebis Sinnaxadi arayi), romelic dRes gamorCeul 

spirtian sasmelad iTvleba.  

ganviTarebuli qveynebis warmatebebi meRvineobis narCenebis gadamuSavebasa da 

utilizebaSi saxelmwifo programebis realizaciiTa da mZlavri samecniero-kvle-
viTi bazis arsebobis wyalobiT miiRweva. italiaSi Seqmnilia grapas nacionaluri 

instituti, romelsac xuTi filiali aqvs qveynis sxvadasxva qalaqSi. magaliTad, 

did britaneTSi funqcionirebs erT-erTi yvelaze prestiJuli dawesebuleba – Rvi-
nis magistrebis specializebuli instituti. germaniaSi mevenaxeobisa da meRvineobis 

sakiTxebiT dakavebulia meRvineobis germanuli instituti (DWI). unarCeno warmoeba 
inergeba bulgareTSic. im raionebSi, sadac ZiriTadad yurZnis TeTri jiSebi moh-
yavT, bulgaruli gaerTianeba `vinpromi~ qmnis specialur utilizaciur sawarmoebs, 

romlebic awarmoebs tkbili WaWisagan Saqris eqstraqcias, yurZnis wipwebis gamo-
calkevebasa da Srobas. eqstrahirebuli nawnexebi miewodeba agrokompleqsis sawar-
moebs cxovelebis gamosakvebad. im regionebSi ki, sadac ZiriTadad wiTeli jiSis 

yurZeni mohyavT, axdenen yurZnis nawnexebis kompleqsur gadamuSavebas saRebavis, 

sakvebi fqvilisa da RvinomJava naerTebis misaRebad [7].  

maRali biologiuri Rirebulebis gamo meRvineobis meoreuli produqtebisadmi 

interesi mTel msoflioSi yovelwliurad izrdeba. moldovaSi 2004 wlidan moqme-
debs meRvineobis warmoebis meoreuli produqtebis gadamuSavebisa da gamoyenebis 

saxelmwifo programa, romelic iTvaliswinebs mTeli rigi samecniero proeqtebis 

dafinansebas saxelmwifo biujetidan. Ggasul wels am miznebisaTvis biujetidan 

gamoiyo 1,2 mln lei [5].  

saqarTveloSi dRemde ar arsebobs meRvineobis narCenebis gadamamuSavebeli sa-
warmoebi, an, ubralod, ubnebic ki, rac imaze mianiSnebs, rom qveyanaSi arsebuli 

mcenareuli nedleulis resursebi araekonomiurad gamoiyeneba. magaliTad, yurZnis 
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gadamuSavebis Sedegad darCenili nawnexi (WaWa) saSualod Seicavs 24 g/kg yurZnis 

polifenolebs, romlebic mcenareuli warmoSobis mZlavr antioqsidantebs warmoa-
dgens. msoflio bazarze 1 g polifenolebis minimaluri fasi 2 aSS dolaria [8]. 

ase rom, 100 aTasi t yurZnis gadamuSavebisas polifenolebis saxiT yovelwliurad 

saSualod 700 mln aSS dolarze meti Rirebulebis produqcia ikargeba. sxva yurad-
saRebi produqtia agreTve amiviti – erTaderTi naturaluri produqti, romelic 

mdidaria В jgufis vitaminebiT da sxva maRali kvebiTi Rirebulebis mqone kom-
ponentebiT. es produqti miiReba yurZnis Rvinis mSrali safuvrebisagan. winaswari 

gamoTvlebiT am vitaminuri koncentratis warmoebis rentabeluroba 70 %-s Seadgens. 

warmoeba bevrad ufro efeqtiania da moiTxovs materialur investiciebs [9]. am-
gvarad, zemoT moyvanili ori maCveneblis magaliTze SeiZleba vimsjeloT imaze, Tu 

ramden Semosavals kargavs saxelmwifo meRvineobis meoreuli nedleulis gamouye-
neblobiT. 

saqarTveloSi arsebuli meRvineobis narCenebis gadamuSavebis efeqtianobis uf-
ro zusti ekonomikuri SefasebisaTvis me-3 cxrilSi moyvanilia meRvineobis meo-
reuli nedleulis sxvadasxva samrewvelo mimarTulebis efeqtianobis gaangariSeba. 

kerZod, 250 000 t yurZnisagan meoreuli nedleulis saxiT rCeba sawyisi nedleulis 

(yurZnis) 20 %, rac raodenobrivad 50 aTas t Zvirfasi meoreuli nedleulia, rome-
lic ubralod iyreba da abinZurebs garemos.  

me-3 cxrilis monacemebi cxadyofs, rom meRvineobis narCenebisagan SeiZleba 

sxvadasxva dasaxelebis produqtis warmoeba, romelTa umravlesoba msoflio ba-
zarze moTxovnad produqts warmoadgens da sakmaod Zvirad fasobs. zemoaRniSnu-
lidan gamomdinare, saqarTvelo kargavs milionobiT lars, radganac dargSi arse-
buli meoreuli nedleuli resursebi gamouyenebeli rCeba. amasTan dakavSirebiT 

aucilebelia saxelmwifos, mecnierebisa da warmoebis mizanmimarTuli erToblivi 

moqmedebebi. samwuxarod, dRes qarTuli sawarmoebis umravlesoba praqtikulad ar 

iCens dainteresebas meoreuli nedleulis gamoyenebis efeqtianobis gazrdisadmi, 

rac imaze mianiSnebs, rom axlo momavalSi ar unda velodeT warmoebuli produq-
ciis konkurentunarianobis amaRlebas, qveynis saeqsporto potencialis mniSvnelo-
van zrdas. aseT pirobebSi saxelmwifom Tavis Tavze unda aiRos meoreuli nedleu-
lis resursebis aTvisebis saqme saxelmwifo-kerZo partniorobis meqanizmis amoqme-
debis gziT, miT ufro, rom saamisod 2018 wels miRebul iqna Sesabamisi kanoni 

saxelmwifo (sajaro)-kerZo partniorobis Sesaxeb. 
xazi unda gaesvas imasac, rom saxelmwifo-kerZo partniorobis gamoyenebis ga-

farToeba, saxelmwifos umaRlesi doneebis gagebiT midgoma, mzadyofna struqtu-
ruli reformebis gasatareblad da am reformebis dauyovnebliv realizacia saSua-
lebas mogvcems darwmunebiT gaeces pasuxi Tanamedrove teqnologiur gamowvevebs 

da igi winaswari piroba gaxdes inovaciur sferoSi qveynis principulad axal do-
neze gasayvanad. magram es SeiZleba miRweul iqnes mxolod ekonomikuri Tavisu-
flebis saWiro donis uzrunvelyofiT, konkurentunarianobis Tanabari pirobebis 

SeqmniT, kanonis uzenaesobiT, aseve xelisuflebis, mecnierebis, ganaTlebisa da biz-
nesis efeqturi integraciis gziT. 
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cxrili 3 

yurZnis meoreuli nedleulis gadamuSavebisas misaRebi produqtebi 

 

meoreuli 
nedleuli 

misaRebi 
produqtis 
dasaxeleba 

meoreuli 
produqtis 
gamoyenebiT 
miRebuli 
axali 
produqcia 

produq- 
ciis gamo-
savali, 
% 

sabazro fasi, 
aSS dolari 

realiza- 
ciiT 
miRebuli 
Semosava-

li, $/ტ 

1. yurZnis 
marcvlis 
kani 

yurZnis pasta 
(TeTri, 
wiTeli) 

 70 % nedl 
WaWaze gada-
TvliT 

7/220 g 31818 

 enosaRebavi  20 dal 1 t 
pastidan 

5/kg 1000 

2. wipwa 
(gadamuSave- 
buli 
yurZnis 
3-4 %) 

mSrali wipwa 
(25 % haerze 
gamomSral Wa-
Waze gadaT-
vliT) 

tanini 
(enotanini) 

0,31 – 5,56 % 
saSualod 
2,94 % 

100 /kg 100000 

yurZnis 
zeTi 

9,9 – 20,6 
saSualod 
15,25 % 

rogorc sakvebi 
zeTi (2/0,1 l); 
rogorc samkur-
nalo-profi- 
laqtikuri saSu-
aleba (10/0,1 l) 

20000 
 
 
 
100000 

3. klerti 
(gadamuSave-
buli 
yurZnis 1-7 
%) 

tanini  3, 27 % nedl 
WaWaze gada-
TvliT 

100 /kg 100000 1 t 
nedl Wa-
Waze gada-
TvliT 

Zmari  0, 2 – 1,5 % 
saSualod 
0, 85 % 

0,5 /250 ml  

4. safuvris 
leqi (gada-
muSavebuli 
yurZnis 2,5- 
6 %) 

mecxoveleo-
bis sakvebi 

    

enantis eTeri  0,04 %   
aldehidebi     
mecxove-
leobis ci-
lovani sak-
vebi 

 325 kg 100 
dal 
gamownexil 
safuarze 

  

nedli spirti  25 – 35 % 
gadadenil 
Rvinoze gad-
aTvliT 

  

spirti-
reqtifikati 

    

umaRlesi 
spirtebi 

    

5. WaWa (gada-
muSavebuli 
yurZnis 10-14 
%) 

enosaRebavi 
(mSrali 
fxvnili) 

  5/kg  

WaWis 
eqstraqti 

funqciuri 
sasmelebi 

100 % WaWis 
mimarT 

2/l 2000 ტ 

WaWis arayi     
6. Rvinis 
buyi 
(gadamuSave-
buli Rvinis 
65 %) 

ualkoholo 
Rvino 

 gadamuSave-
buli Rvinis 
60 % 

5/l 5000 t 
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rogorc aRvniSneT, saqarTvelos kvebis mrewvelobis samecniero-kvleviT ins-
titutSi mimdinareobs gamokvlevebi yurZnis nedleulis gamoyenebis kompleqsuri da 

unarCeno teqnologiebis SemuSavebis mizniT. dReisaTvis SemuSavebulia yurZnis qar-
Tuli aryis – WaWis miRebis principulad axali teqnologia, romelic sasmelis 

organoleptikuri maCveneblebis gaumjobesebisa da uvneblobis gazrdis saSualebas 

iZleva, muSavdeba Rvinis Txevadi narCenebis gamoyenebis principulad axali teqno-
logiebi ualkoholo antioqsidanturi Rvinis misaRebad, damuSavebulia yurZni-
seuli warmoSobis naturaluri saRebavis warmoebis teqnologia da a.S. garda amisa, 

institutSi miRebulia da realizdeba meRvineobis narCenebis gadamuSavebis teqno-
logiis axali mimarTuleba, romelic dakavSirebulia meRvineobis narCenebisagan 

biologiurad aqtiuri produqtebis miRebasTan, romelTa warmoebis rentabeluroba 

100 %-s aRemateba. aseT produqtebs miekuTvneba: polifenolebiT gamdidrebuli kon-
centratebi, dabalalkoholiani da ualkoholo sasmelebi, samkurnalo-profilaqti-
kuri daniSnulebis funqciuri produqtebi da mravali sxva [6, 10].  

saqarTvelosTvis mniSvnelovania yurZnis nedleulis efeqturi gamoyenebis uc-
xouri qveynebis gamocdilebis gaziareba. am gamocdilebis erovnuli Tavisebure-
bebis gaTvaliswinebiT gamoyeneba saSualebas mogvcems vawarmooT konkurentunari-
ani produqcia, mivuaxlooT aq warmoebuli sasmelebi da maTi warmoebis rentabe-
luroba msoflios meRvineobis wamyvani qveynebis maCveneblebs. kerZod, aucilebelia 

postsabWouri sivrcis gamocdilebis gamoyeneba. magaliTad, evrokavSiris mier 2017 

wels ukrainisa da moldovisaTvis gamoyofil iqmna dafinanseba sagranto proeqtis 

realizebisaTvis _ ЕС № 83263440 “ukrainul-moldovuri transsasazRvro sawarmoo-

samecniero-saganmanaTleblo klasteris ganviTareba meRvineobis meoreuli produq-
tebis gadamuSavebis mimarTulebiT”. aRniSnuli proeqti warmoadgens moldova-

ukrainis qveynebis teritoriuli TanamSromlobis programis Semadgenel nawils, 

romelic, Tavis mxriv, CarTulia aRmosavleTis qveynebis partniorobis teri-
toriuli TanamSromlobis programaSi (ЕаРТС). am proeqtiT gaTvaliswinebulia same-
cniero-saganmanaTleblo-organizaciuli aqtiurobebis gazrda farTo sazogadoebis 

yuradRebis mosazidad meRvineobis meoreuli nedleulis kompleqsuri gadamuSavebis 

problemis gadasawyvetad. specializebuli dawesebulebebis Seqmnis mizniT ukra-
inasa da moldovaSi meRvineobis meoreuli nedleulis gadamuSavebis gansaxorcie-
leblad gaTvaliswinebulia samecniero dawesebulebebis, meRvineobis dargis sawar-
moebis, saxelmwifo, sazogadoebrivi struqturebis potencialis gaerTianeba klas-
teruli ideologiis safuZvelze, romelic saSualebas mogvcems miviRoT damatebiTi 

Semosavali meoreuli nedleulisagan warmoebuli produqtebis realizaciis gziT. 

sazRvrispira klasteris formireba da funqcionireba meRvineobis meoreuli nedle-
ulis gadamuSavebis kompleqsuri, unarCeno mimarTulebiT warmoadgens ekonomikurad 

mizanSewonil inovaciur–sainvesticio mimzidvel proeqts, romelic akmayofilebs 

yvela monawilis komerciul interess: eseni arian damfuZneblebi, nedleulis mom-
wodeblebi (yurZnis gadamuSavebis qarxnebi), mecnierebis warmomadgenlebi, gamo-
Svebuli produqciis mwarmoeblebi da momxmareblebi. sagranto proeqts afinansebs 

evrokavSiri germanuli mxaris saerTaSoriso TanamSromlobis saSualebiT (GIZ). 
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daskvna 

saqarTvelos kvebis mrewvelobis samecniero-kvleviT institutSi SemuSavebu-
lia yurZnis nedleulis kompleqsuri da unarCeno gamoyenebis teqnologiebi, ro-
melTa realizaciiT saqarTvelos meRvineobis dargi gadava xarisxobrivad ufro 

maRal doneze. unarCeno teqnologiis danergviT SesaZlebelia saxalxo meurneobis 

sxva dargebisaTvis aucilebeli mravali axali produqtis miReba meRvineobis sa-
warmoebis efeqtianobisa da maTi saeqsporto potencialis gazrda. 
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WINEMAKING 
 
 

RESOURCES OF THE SECONDARY RAW MATERIALS OF WINEMAKING AND 
MODERN TECHNOLOGIES FOR THEIR DISPOSAL 
G. Bagaturia  
(Research Institute of Food Industry, Georgian Technical University) 

 
Resume: There are considered the main directions of the integrated and non-waste use of recycled wine 

in the leading countries of the world and the prospects for their use in Georgia. 
In Georgia, annually dumped and pollutes the environment secondary raw materials for grape processing 

– liquid and solid waste in the amount of 30 – 40 thousand tons. Unlike the target product – wine, production 
wastes are enriched with bioactive, with therapeutic properties of the natural components of grapes. 

The development of the secondary raw materials of grapes, that are in the position of the unused pro-
duction reserve will significantly increase the efficiency of wine production.  

 
Key words: efficiency of use; resources of liquid and solid wastes of production.  

 
 
 
 

ВИНОДЕЛИЕ 
 

 

РЕСУРСЫ ВТОРИЧНОГО СЫРЬЯ ВИНОДЕЛИЯ И СОВРЕМЕННЫЕ  
ТЕХНОЛОГИИ ИХ УТИЛИЗАЦИИ 

Багатурия Г. Н. 
(Научно-исследовательский институт пищевой промышленности Грузинского технического 
университета) 

 
Резюме. Рассмотрены основные направления комплексного и безотходного использования вто-

ричного сырья виноделия в ведущих странах мира и перспективы их использования в Грузии. 
В Грузии ежегодно сбрасывается в отвалы и загрязняет окружающую среду вторичное сырьё пе-

реработки винограда – жидкие и твёрдые отходы производства в количестве 30 – 40 тысяч тонн. В отли-
чие от целевого продукта – вина – отходы производства обогащены биоактивными, обладающими ле-
чебно-профилактическими свойствами натуральных компонентов винограда. 

Освоение вторичных сырьевых ресурсов винограда, находящихся на положении неиспользуемого 
резерва производства, в значительной степени повысит эффективность производства вина. 

 
Ключевые слова: Вторичное сырьё; ресурсы жидких и твёрдых отходов  производства; эффек-

тивность использования отходов. 



108 
 

medicina 

 

 

fizikis roli medicinaSi 

magda mecxvariSvili, iamze kalandaZe, manana beriZe, kaxa gorgaZe, 

Sorena xizaniSvili 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: fizikuri movlenebisa da kanonzomierebebis kvlevis Sedegebma didi 

gamoyeneba pova samedicino sferoSi. dResdReobiT qveynis samedicino dones mniS-

vnelovnad gansazRvravs mkurnalobis sferoSi gamoyenebuli Tanamedrove xelsawyo-

ebi da meTodebi, rac dakavSirebulia fizikisa da teqnikis inovaciur miRwevebTan 

da udavod amaRlebs mkurnalobis efeqtianobas.  

Znelia daasaxelo iseTi fizikuri movlena, gamogoneba an aRmoCena (rentgenis 

sxivebi, radioTerapia, lazeri, ultrabgera, zegamtarobis movlena, kompiuteri, Ta-

vis tvinis biopotencialebis gazomva, birTvuli magnituri rezonansis movlena da 

a.S.), romelmac ama Tu im gziT asaxva ver pova medicnaSi. 

 

sakvanZo sityvebi: aparatura; medicina; rentgenis sxivebi; fizikuri movlenebi. 
 

 

Sesavali  

medicinaSi diagnozis dasmasa da mkurnalobaSi mniSvnelovan rols asrulebs 

Tanamedrove xelsawyoebi da meTodebi, romlebic dakavSirebulia fizikisa da teq-
nikis dargebis miRwevebTan. fizikis intensiurma ganviTarebam sfuZveli Cauyara 

mZlavri aparaturebisa da mkurnalobis meTodebis Seqmnas medicinaSi. mravalma fi-
zikurma movlenam, gamogonebam da aRmoCenam garkveulwilad Seuwyo xeli samedicino 

sferos ganviTarebasac. 

 

 
ZiriTadi nawili 

XIX saukuneSi Sotlandielma mecnierma T. grehem [1, 2] ganacalkeva sxvadasxva 

koncentraciis ori xsnari naxevrad SeuRwevadi tixriT _ membraniT. mcire masis 

molekulebis SeRweva mcire koncentraciis xsnarSi xdeba manam, sanam koncentracie-
bi ar gaTanabrdeba. molekulebis SeRwevis siCqare damokidebulia am nawilakis 

parametrebze: miT ufro metia es siCqare, rac ufro naklebia misi zomebi da masa. 

didi zomis molekulebi ver gadis membranaSi, xolo patara zomis molekulebi 

Tavisuflad gaivlis membranas da gamoeyofa didi zomis molekulebs. ase xdeba 

sisxlis molekulebidan cilebis, virusebis da baqteriebis gamoyofa. magaliTad, 
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rodesac irRveva adamianis Tirკmlis an RviZlis muSaoba, iyeneben difuziis movle-
nas, romelic emyareba T. grehemis aRmoCenas _ sisxlisagan toqsikuri nivTierebebis 

gamoyofas. 

aRsaniSnavia lazeruli mikroskopi [3, 4], romelsac 15000-jer gadidebis unari 

aqvs da calkeuli molekulebis danaxvis saSualebas iZleva. misi meSveobiT SesaZ-

lebelia cocxali ujredis agebulebisa da funqciიs gamokvleva, rac metad mniSv-
nelovania medikosebisa da biologebisaTvis. 

difuzuri movlenebi did rols asrulebs organizmsa da garemos Soris niv-
TierebaTa cvlaSi. kveba, sunTqva da bevri sxva movlena difuzur procesebTanaa 

dakavSirebuli.  

airadi mdgomareobis daxasiaTeba SesaZleblobas iZleva vrceli warmodgena 

SevqmnaT airebis gamoyenebaze medicinaSi. kargadaa cnobili, rom Sinagani organo-
ebis normalur muSaobas uzrunvelyofs Jangbadi. medicinaSi didi yuradReba eqceva 

organizmSi Jangbadis Seyvanas (gansakuTreiT operaciis dros), rodesac pacienti 

narkozis qveSaa da sunTqavs iSviaTad da araRrmad. am dros adamianis filtvebSi 

xelovnurad SehyavT macocxlebeli Jangbadi. sisxlSi Jangbadis Semcveloba kont-

roldeba specialuri საturaciis aparatiT. arainvaziuri mkurnalobis dros far-
Tod gamoiyeneba haeris gamdidreba JangbadiT. kargadaa cnobili iseTi sasunTqi 

saSualebebi, rogoricaa Jangbadis baliSebi, Jangbadis koqteili da a.S. zogierTi 

daavadeba (aseve organizmis dabereba) iwvevs qsovilis sunTqvis intensiurobis daq-
veiTebas. arteriul sisxlSi izrdeba naxSirorJangis Semcveloba, rac organizmSi 

Jangbadis ukmarisobas iwvevs da dgeba Jangbadis baliSebis gamoyenebis aucileb-
loba, raTa mowesrigdes Jangbadis Semcveloba sisxlSi. 

siTburi movlenebisa da Termodinamikis safuZvlebis Seswavlisas didi yurad-
Reba eqceva masaJs, romlis drosac sruldeba muSaoba _ sxeuli Tbeba da sisxl-
ZarRvebi farTovdeba, rac sagrZnoblad aumjobesebs sisxlis mimoqcevas, xolo, civ 

wyalSi dasvelebuli pirsaxoci an yinulis grova iwvevs maT Seviwroebas da sisx-
lis dinebis Semcirebas. warmatebiT gamoiyeneba siTbo da sicive kanis daavadebaTa 

samkurnalod. SesaZlebelia sxeulis ara marto zedapiruli, aramed Sinagani orga-
noebis gaTbobac, risTvisac mimarTaven diaTermiis meTods, romelic zemaRali six-
Siris eleqtruli denis siTbur moqmedebas emyareba. es meTodi farTod gamoiyeneba 

fizioTerapiaSi sisxlis mimoqcevis gazrdis mizniT. 

Tanamedrove medicinaSi warmatebiT gamoiyeneba agreTve unikaluri Tvisebebis 

mqone (maRali gamZleobis, zemaRali elastikurobis da sxv.) masalebi, romlebic 

saWiroa xelovnuri organoebis (magaliTad, gulis parkuWis sarqvlisa da sisxl-
gamtari milebis) Sesaqmnelad. xelovnuri masalebis mTavari Rirseba is aris, rom 

kargad egueba adamianis imunur sistemas. es masalebi aramarto Tavsebadia adamianis 

sxeulis qsovilebTan, aramed bevri maTgani xdeba ZiriTadi, romelic xels uwyobs 

axali qsovilebis warmoqmnas. es ki sikvdilisagan ixsnis adamians. 

optikurad gaumWvir sxeulSi SeRwevis unaris gamo medicinaSi didi mniSvne-
loba SeiZina ultrabgeram. dResdReobiT mas warmatebiT iyeneben iseT dargebSi, 

rogoricaa kardiologia, qirurgia, ofTalmologia, stomatologia, neiroqirurgia, 



110 
 

nevrologia. ultrabgeriT diagnostikaSi gansakuTrebul mniSvnelobas aniWeben ul-
trabgeriTi talRebis arekvlis Tvisebas. gansxvavebuli akustikuri winaRobis mqone 

ori garemos gamyof sazRvarzeAAtalRebis gavlisas ultrabgera nawilobriv aire-
kleba. es ki meore garemoSi gavrcelebuli energiis simkvrivis Semcirebas iwvevs. 

rac ufro didia garemos akustikuri winaRoba, miT ufro naklebi energia gadadis 

am garemoSi. im SemTxvevaSi, roca akustikuri winaRobebi mkveTrad gansxvavebulia, 

dacemuli energia srulad airekleba. rac ufro met talRebs miiRebs ultrabgeriTi 

mimRebi, miT ufro mkveTri iqneba gamosaxuleba. es kargad Cans TirkmelSi qvebis 

skanirebisas (didi simkvrivis gamo isini ufro metad ireklaven ultrabgeras). ul-
trabgera TiToeuli organodan sxvadasxvanairad airekleba. rac ufro naklebia 

organos simkvrive, miT ufro meti raodenobis talRebi STainTqmeba da, piriqiT, 

rac ufro metia organos simkvrive, miT ufro meti raodenobis talRebi airekleba. 

aseve ultrabgeriTi nakadis sixSirezea damokidebuli STanTqmis xarisxi. amasTan, 

ultrabgeriTi skanirebisas Rrmad ganlagebuli organoebis lokaciisaTvis da pa-
Tologiebis dasadgenad gamoiyeneba ultrabgeriTi gadamwodebi 2.25_3.5 meghc sixSi-
reebiT. ultrabgeriTi skriningi farTod gamoiyeneba ginekologiaSic [5]. 

revmatuli daavadebebi aris heterogenuli jgufis darRvevebi, romlebic mniSv-
nelovan gavlenas axdens sayrden-mamoZravebel sistemaze. klinikis eqimebis gankar-
gulebaSi SezRuduli diagnostikuri saSualebebia. bolo aTwleulebis ganmavlo-
baSi misi xelmisawvdomobis, usafrTxoebis da SedarebiT dabali Rirebulebis gamo 

ultrabgeriTi kvlevis meTodebi farTod gamoiyeneba revmatologiaSic, rogorc 

biomarkeri, revmatuli daavadebebis diagnozisa da marTvisaTvis [5]. 

mniSvnelovania meqanikuri rxevebis fizikuri arsis Seswavla, radgan nebismieri 

saeqimo gasinjva iwyeba pulsis SemowmebiT. pulsiT (sixSiriT, ritmiT) eqimi gebu-
lobs gulis muSaobis darRvevebs. arsebobs gulis rxevis kanonzomierebebi interva-
lebiT: 1, 5, 15, 30 wT, aseve saaTobrivi rxevebi. am rxevebis damokidebulebiT msje-
loben Tavis tvinis centris sisxlZarRvebze da gansazRvraven gulis muSaobis re-
gulacias, rasac didi mniSvneloba aqvs garkveuli paTologiebis adreuli diagnos-
tikisaTvis, magaliTad, hipertoniuli daavadebis dadgenisas. 

rxeviTi konturis moqmedebis principis codna misi medicinaSi gamoyenebis Sesa-
Zleblobas iZleva. kerZod, igi macocxlebel stimulators warmoadgens guliscemis 

ritmis darRvevis dros. aqve unda aRiniSnos maRali sixSiris rxevebis roli fizi-
oTerapiasa da qirurgiaSi.  

umniSvnelovanesia birTvuli fizikis wvlili medicinaSi. birTvul-magnitur 

rezonanssa da speqtroskopiis meTodzea dafuZnebuli tomografis moqmedebis prin-
cipi. aRsaniSnavia, rom rentgenis sxivebis aRmoCena (1895 w.) iyo udidesi movlena, 

rac kompiuteruli tomografiisa da sxivuri Terapiis ganviTarebis istoriis dasa-
wyisad unda miviCnioT [7]. 1896 wels rentgenis sxivebis gamoyeneba daiwyo kanis 

sxvadasxva daavadebis, xolo mogvianebiT, simsivneebis samkurnalod. 1934 wels col-

qmarma kiurebma miiRes xelovnuri radioaqtiuri izotopebi, ramac maionizebeli 

gamosxivebis gamoyenebis SesaZleblobebi gazarda. 
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sxivur Terapias mniSvnelovani adgili uWiravs farisebri jirkvlis simsivne-
ebis gankurnebaSi. rogorc cnobilia, farisebri jirkvali STanTqavs organizmSi 

arsebul yvelanair iods. amis gamo radioaqtiuri iodis (RAI an I-131) gamoyeneba 
mizanSewonilia farisebri jirkvlis kibos samkurnalod. sasmeli an kafsulis sa-
xiT miRebuli radioaqtiuri iodi Seiwoveba farisebri jirkvlis mier maSinac ki, 

Tu isini sxeulis sxva nawilebzea gavrcelebuli da radiacia anadgurebs kibos 

ujredebs. es procesi cnobilia rogorc miznobrivi Terapia, radgan mkurnaloba 

pirdapir kiboze mimdinareobs da mxolod umniSvnelo gavlenas axdens sxeulis 

janmrTel ujredebze [8]. 

 

 

daskvna 

amrigad, statiaSi moyvanili magaliTebi adasturebs, Tu rogor xdeba fizikis 

TiTqmis yvela mimarulebis danergva da gamoyeneba medicinaSi. rom ara fizikis dar-
gebis aseTi intensiuri ganviTareba, ar gveqneboda medicinaSi iseTi mZlavri apa-
ratura da kvlevis meTodebi, romelTa gareSec warmoudgenelia dRevandeli samyaro. 
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THE ROLE OF PHYSICS IN MEDICINE 
M. Metskhvarishvili, I. Kalandadze, M. Beridze, K. Gorgadze, Sh. Khizanishvili.  
(Georgian Technical University) 

 
Resume: The study of physical phenomena and patterns is of great interest of connection with the field 

of medicine. Today, the medical level of the country is significantly determined by the modern tools and meth-
ods used in treatment, which are related to the innovative achievements of physics and technology and un-
doubtedly increase the effectiveness of treatment. 

It is difficult to name a physical event, invention, or discovery, that has not been reflected in medicine 
in one way or another. X-rays, radiotherapy, laser, ultrasound, superconductivity, computer, measurement of 
brain biopotentials, nuclear magnetic resonance event, etc.  

 
Key words: equipment; medicine; physical phenomena; X-rays.  

 
 
 
 

МЕДИЦИНА 
 

 

РОЛЬ ФИЗИКИ В МЕДИЦИНЕ 

Мецхваришвили М. Р., Каландадзе И. Г., Беридзе M. Г., Горгадзе К. М.,  
Хизанишвили Ш.М. 
(Грузинский технический университет) 

 
Резюме. Изучение физических явлений и закономерностей представляет большой интерес в связи 

с областью медицины. Сегодня медицинский уровень страны во многом определяется современными 
средствами и методами лечения, которые связаны с инновационными достижениями физики и техники 
и, несомненно, повышают эффективность лечения. 

 Трудно назвать физическое событие, изобретение или открытие, которые так или иначе не нашли 
своего отражения в медицине. Рентген, лучевая терапия, лазер, ультразвук, сверхпроводимость, компь-
ютер, измерения биопотенциала мозга, событие ядерного магнитного резонанса и т. д. 

 
Ключевые слова: медицина; оборудование; рентгеновские лучи; физические явления. 
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teqnikis istoria 

 

 

uZveles kolx metalurgTa saidumloeba 

niaz bolqvaZe 

(fondi `winaparTa memkvidreobis gadasarCenad~) 

 

 

reziume: ganxilulia rkinis warmoebis istoriuli kerebi mTeli kolxeTis ter-

itoriaze gvian brinjaosa da adre rkinis xanaSi.  

amierkavkasiaSi uZvelesi metalurgiis kerebis aRmoCenasa da Seswavlas mravali 

qarTvveli da ucxoeli mecnieris naSromi mieZRvna, magram kvlav rCeba Sesaswavli 

ara erTi mniSvnelovani da metad saintereso sakiTxi, romlebic dRemde mecnierTa 

saTanado yuradRebis miRmaa darCenili. 

gamokvlevis mTavari sagania erT-erTi istoriuli faqti; kerZod: Tu rogor 

axerxebdnen uZveles droSi kolxeTis mmarTvelebi saukuneebis ganmavlobaSi rkinis 

warmoebis saidumloebis dacvas? 

dasmul sakiTxTan dakavSirebiT yuradRebiTaa Seswavlili istoriuli Zeglebi 

da rkinis sadnobi saxelosnoebis mimdebare teritoriebi. 

saidumloebis dacvis mizniT rkinis sadnobi saxelosnoebis mowyoba xdeboda 

mTavari mdinarisa da zRvis SesarTavidan 4_10 km-is daSorebiT, erTi romelime pa-

tara Senakadis daburuli tyiT dafarul Rrma xeobaSi. xeobaSi gamavali yvela gza 

(sazRvao, saxmeleTo zRvispira da samTo bilikebi), sadac rkinis warmoebis saxel-

osnoebi iyo ganTavsebuli, ucxo mgzavrebisაTvis uxilavi unda yofiliyo da Tanac 

kargad organizebuli TavdacviTi sistema (sasignalo koSkebi da sxv.) unda hqonoda. 

es xeobebi Tavis droze akrZalul zonebadD iTvleboda da iq SemCneuli dau-

patiJebeli `stumari~ sikvdiliT isjeboda, raTa strategiuli daniSnulebis saidu-

mlo warmoebis Sesaxeb informacia sazRvrebs gareT ar gaetana. 

kolxi metalurgebi jer kidev brinjaos xanaSi daxurul xeobebSi ganTavsebul 

saxelosnoebSi dedamiwaze srulebiT axal, madnidan gamodnobis wesiT rkina-fola-

dis warmoebas udebdnen safuZvels, ramac Semdgom civilizaciis ganviTarebis saq-

meSi garkveuli gardatexa moaxdina. amitomac winaparTa memkvidreobis dasacavad 

aucilebeli gaxda kolxeTis teritoriaze (mdinareebis: Woroxis, Caqviswylisa da 

Coloqis auzebSi) uvneblad SemorCenili istoriuli rkinis sadnobi saxelosnoebis 

moZieba da gadarCena. 

 

sakvanZo sityvebi: kolxuri rkina; liTonis gamodnoba; metalurgia; rkinis sad-

nobi Rumeli. 
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Sesavali  

uZvelesi da antikuri xanis egvipturi, xeTuri, berZnuli, urartuli da sxva 

istoriuli wyaroebis Seswavlis sfuZvelze gaCnda mosazreba imis Sesaxeb, rom 

Zveli kolxuri tomebi _ xalibebi rkinis pirveli mwarmoeblebi iyvnen. 

bunebrivia, rom es mosazreba, Tavis mxriv, Cveni winaprebis udidesi Rvawlis 

aRiarebas niSnavs kacobriobis civilizaciis ganviTarebis saqmeSi. magram, radganac 

marto istoriuli werilobiTi wyaroebi ver iqneboda sakmarisi amis dasamtkiceb-
lad, amitom 1950-iani wlebidan Zveli kolxeTis teritoriaze daiwyo arqeologiuri 

gaTxrebi. 

1959_2000 wlebSi mTeli kolxeTis teritoriaze (mdinareebis: Woroxis, Caqvis-
wylis, Coloqis, sufsa-gubazeulis, xobi-oCxomuris auzebSi da sxv.) uZvelesi kol-
xuri rkinis sadnobi saxelosnoebisa da nivTieri mtkicebulebebis aRmoCeniT dadas-
turda zemoaRniSnuli istoriuli werilobiTi wyaroebis mixedviT gabatonebuli az-
ri imis Sesaxeb, rom saqarTvelo rkinis warmoebis istoriuli samSobloa [1]. 

rogorc cnobilia, jer kidev Zv. w. XII saukunidan warmoadgenda dasavleT 

amierkavkasia rkina-foladis mwarmoebel mTavar regions [2], maSin rodesac, Zveli 

samyaros civilizebuli qveynebisaTvis rkinis warmoeba ucxo iyo. 

civilizaciis ganviTarebis gzaze aseTi didi gardatexa ar iyo SemTxveviTi. 

mas win brinjaos metalurgiis mdidari gamocdileba edo safuZvlad. aseve saba-
doebiT mdidari amierkavkasia izolirebuli ver iqneboda msoflio istoriuli pro-
cesebisagan. kolxeTis teritoriaze mcxovrebi Zveli meliToneebic CarTuli iyvnen 

winaaziuri kulturebis ganviTarebis erTian sistemaSi [3]. 

gvian brinjaos xanaSi kavkasiaSi, kerZod kolxeTSi, Zv.w. II aTaswleulis meore 

naxevris dasawyisSi didi cvlilebebi moxda. metalurgiis ganviTarebis udidesi 

miRweva iyo kolxi metalurgebis mier madnidan gamodnobis wesiT rkinis miReba da 

aTviseba, ramac revoluciuri gardatexa moaxdina kacobriobis civilizaciis gan-
viTarebis saqmeSi. 

winaparTa am udidesi Rvawlis damadasturebeli nivTieri mtkicebulebebi da 

Zveli kolxuri rkinis sadnobi saxelosnoebi, romelTa aRmoCenasac akademikosma 

niko berZeniSvilma aRfrTovanebiT `didi saqmis dasawyisi~ uwoda (1964 w.), saboloo 

ganadgurebis realuri safrTxis winaSe dadga. 

mecnierulad Seswavlis Semdeg istoriuli rkinis sadnobi saxelosnoebidan 

SedarebiT umniSvnelo samuzeumo eqsponatebis muzeumebSi gadatanis Semdeg mTavari, 

TviT saxelosno (Rumlebi, qvis magida ̀ saJepela~ da konservaciis gareSe darCenili 

irgvliv mimofenili widebi) aTwleulebis gasvlis Semdeg daviwyebas mieca, Sedegad 

bevri aseTi istoriuli rkinis sadnobi saxelosno, Zegli, romliTac nebismieri eri 

iamayebda, ganadgurda. soflis meurneobisaTvis gamoyenebis mizniT es teritoriebi 

adgilobrivma mosaxleobam SemoRoba, moxna da aiTvisa. 

uZveles qarTvelTa didi warsuli, kolxuri rkinis metalurgiis istoria da-

kargvis safrTxis winaSe aRmoCnda. 
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muzeumSi daculi aTasobiT sxvadasxva saxis eqsponatis gverdiT rkinis war-

moebis nimuSebi ver axdens iseT STabeWdilebas mnaxvelze, rogoric SeiZleba moax-

dinos uZvelesma, dedamiwaze erT-erTi pirveli istoriuli rkinis sadnobi saxelos-

noebis naxvam. amitom saWiroa kolxeTSi (mdinareebis: Caqviswylis. Woroxis da Col-

oqis auzebSi) saswaulebrivad jer kidev uvneblad gadarCenili, dakarguli kol-

xuri metalurgiis kerebis moZieba, teritoriebis SemoRobva da dacva.  

dRes istoriul wyaroebTan erTad sakmarisi nivTieri mtkicebulebebi arsebobs 

imisaTvis, rom saqarTvelo `iuneskos~ winaSe wardges, rogorc rkinis warmoebis 

istoriuli samSoblo. 

 

 
ZiriTadi nawili 

ganvixilavT metad saintereso istoriul faqts: Tu rogor iyo SesaZlebeli 

Zveli kolxeTis mmarTvelebisaTvis saukuneebis ganmavlobaSi rkinis warmoebis teq-
nologiis saidumlod Senaxva maSin, roca saqarTvelos ukve mWidro savaWro-eko-
nomikuri urTierTobebi hqonda maSindeli msoflios civilizebul saxelmwifoebTan 

da qveyanaSi Semodioda aTasi daupatiJebeli momxduri Tu mogzauri. amis erT-erTi 

magaliTia argonavtebis mogzauroba saqarTveloSi, romelTa mTavari mizani, upir-
veles yovlisa, swored rom rkinis warmoebis saidumloebis mopoveba iyo. am azris 

WeSmaritebas unda mowmobdes is realuri istoriuli faqti, rom argonavtebis sa-
qarTveloSi mogzaurobis dros (daaxloebiT Zv.w. XIII_XI ss.) Coloqisa da Caqvis 

rkinis sadnobi saxelosnoebi moqmed obieqtebs warmoadgenda, sadac rkinis warmoeba 

iwyebda ganviTarebas. am periodisaTvis, rogorc Zveli xeTuri da berZnuli wyaroebi 

irwmuneba, rkina oqroze 10-jer metad fasobda [4]. oqros sawmisi ki materialurad 

mdidari kolxeTis simbolo iyo, romelmac maSindeli samyaros SemoqmedebiT wre-
ebSi poeturi asaxva Hpova. 

filosofosi da didi moazrovne demokrite (Zv. w. V_IV ss.) aRniSnavda: `sam-
yaroSi erTi mizezis axsna ufro Zvirad miRirs, vidre sparseTis taxti~. es imas 

niSnavs, rom uZvelesi droidan civilizaciis ganviTarebis gzaze yoveli axali 

aRmoCena, romelsac samxedro da ekonomikis ganviTarebis mxriv strategiuli Tval-
sazrisiT didi mniSvneloba eniWeboda, mkacrad saidumlod inaxeboda. 

istoriuli aqtebi mowmobs, rom kolxi metalurgebis mier rkinis warmoebis 

teqnologiis saidumloeba mravali saukunis ganmavlobaSi mtkiced iyo daculi. 

rogorc ukve aRvniSneT, Zv. w. XII saukunidan dasavleT amierkavkasia, kerZod 

kolxeTi, rkina-foladis mwarmoebel mTavar regions warmoadgenda. manamde qarTvel 

metalurgebs, brinjaos xanidan moyolebuli, sxva qveynebTan savaWro-ekonomikuri ur-
TierTobebis TiTqmis aTaswlovani gamocdileba hqondaT. amitom, bunebrivia, Semdgom 

ucxoeTSi ukve rkinis nawarmi da TviT rkinis masala gahqondaT. zemoaRniSnulidan 

gamomdinare, ismis kiTxva: sxvadasxva qveyanasTan savaWro-ekonomikuri urTierTobebis, 

aseve sxva aTasgvari Semosevisa da momxduris fonze, rogor xerxdeboda saukuneebis 

ganmavlobaSi rkinis metalurgiis warmoebis saidumloebis dacva? 
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istoriis am dargis specialistTa Soris gavrcelebulia azri imis Sesaxeb, 

rom istoriuli rkinis sadnobi saxelosnoebi saidumlo warmoebad iTvleboda, ma-

gram werilobiT wyaroebSi aseT ganmartebas versad mivakvlie. Tumca kiTxvaze, Tu 

ratom iyo saidumlo warmoeba iq, im teritoriaze, sadac aris ganTavsebuli aseTi 

saxelosnoebi, Semdegi pasuxi miviRe: `metalurgebs sawvavi masalis adgilze mop-

oveba da magnetituri qviSis zRvis sanapirodan motana ufro uadvildebodaT, vidre 

sawvavi masalis Sors gadatana~. 

aseTi pasuxi Caqvisa da Caisubnis istoriuli saxelosnos da misi Semogareni 

teritoriis daTvalierebisas Tavidanve saeWvod meCvena im ubralo mizezis gamo, 

rom sawvavi xis masala (wyavi, Skeri, wabli) iq, sadac madani (magnetituri qviSa) 

moipoveboda, sakmaod uxvad iqneboda. aseTi xis jiSebi im teritoriaze dResac sak-

maod kargadaa ganviTarebuli. 

ase rom, kolxeTis teritoriaze rkinis sadnobi saxelosnoebi ganTavsebuli 

iyo kargad gaazrebuli erTi da imave saerTo principiT. kerZod, maTi mowyoba xde-

boda zRvis SesarTavidan mTavari mdinaris gaswvriv daaxloebiT 4_10 km-ze, erTi 

romelime patara Senakadis xeobaSi, daburul tyeSi. isini mTlianad Cafluli iyvnen 

zRvasa da mTebs Soris. amas ara erTi mniSvnelovani faqti adasturebs: 

uZveles droSi, kolxeTis teritoriaze saqalaqTaSoriso da saerTaSoriso 

mTavari saxmeleTo gza gadioda zRvis piras. aseve garkveul adgilebze iyo sazRvao 

transportisaTvis misadgomebi _ navsayudlebi. paralelurad iyo meore gza _ samTo 

bilikebi, romlebic kolxeTSi Semaval Woroxis, Caqvis da sxva mdinareTa xeobebs 

akavSirebda erTmaneTTan. samive gziT (sazRvao, zRvispira da samTo bilikebiT) mi-

mavali mgzavrisaTvis rkinis warmoebis saxelosnoebi iyo uxilavi, dafaruli, mTli-

anad Cafluli zRvasa da mTebs Soris arsebul patara xeobebSi. 

ucxo mgzavri, romelic mogzaurobisas gadakveTda mTavar mdinares an kidev 

SeCerdeboda am midamoebSi da Seuyveboda mTavar mdinares zRvis SesarTavidan mis 

saTaveebamde (an piriqiT), verafers SeniSnavda. magram, Tu is mdinaris Senakadebis 

xeobis siRrmeebSi, gauval tyeebSi daiwyebda mogzaurobis gagrZelebas, rac ukve 

aSkara interesis gamovlenas niSnavda raRacis mimarT, maSin maTTvis es mogzauroba, 

udavod, sabediswero aRmoCndeboda. aqve SevniSnavT, rom SesaZlebelia mTavar mdi-

nareze, maRal mTebSi, sadme yofiliyo ganTavsebuli rkinis sadnobi saxelosno, 

magram igi aucileblad iqneboda mocilebuli dasaxlebuli punqtidan da SeumCne-

veli da miuwvdomeli mgzavrebisaTvis. 

strategiuli daniSnulebis am umniSvnelovanes obieqts, sadac dedamiwaze axal 

(brinjaosagan gansxvavebiT) mtkice rkina-folads qmnidnen, bunebrivia, hyavda mebr-

Zolebisagan Semdgari usafrTxoebis samsaxuri, romelic uzrunvelyofda mSvid ga-

remoSi rkinis warmoebis process. 

am azris WeSmaritebas adasturebs kidev erTi istoriuli faqti. 

zemoaRniSnuli saqalaqTaSoriso gzebidan erT-erTs _ samTo bilikebs savaWro-

satranzito daniSnulebis garda, aseve samxedro TavdacviTi funqciac hqonda. Cven 

mier aRwerili mdinareebis xeobebi, sadac rkinis sadnobi saxeliosnoebi iyo mowyo-

bili, uZvelesi droidan saqarTvelos SavizRvispireTis TavdacviTi sistemis erT-
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erT umniSvnelovanes monakveTs warmoadgenda. aq, zRvis donidan sakmaod maRal mTis 

ferdobebze (500_800 m) ganTavsebuli saTvalTvalo-sasignalo punqtebidan xdeboda 

kolxeTis vrceli teritoriis gakontroleba. guSagebi maTTvis dadgenili sasig-

nalo niSnebiT (magaliTad, koconis danTebiT) mezobel xeobebsa da adgilobriv 

mosaxleobas amcnobdnen moaxloebuli safrTxis Sesaxeb. 

cxadia, mxolod ase SeeZloT uZveles qarTvelebs am udidesi strategiuli 

daniSnulebis aRmoCenis _ madnidan gamodnobis wesiT rkinis miRebis saidumloebis 

TiTqmis 1000 wlis manZilze dacva. 

rogorc cnobilia rkinis miRebis wesis aTvisebis adreuli etapi saqarTveloSi 

Zv. w. XIII _ XI saukuneebiT TariRdeba, xolo rkinis warmoebis etapi _ Zv. w. X _ VIII 

saukuneebiT. mTlianad amierkavkasiaSi rkinis warmoeba sakmaod gaaqtiurda Zv. w. VII 

_ VI saukuneebSi. Zv. w. V _ I saukuneebi ki Sefasebulia, rogorc rkinis warmoebis 

sayovelTaod gavrcelebis periodi [6]. 

im istoriul sinamdviles, rom saqarTvelom rkinis warmoebis aTvisebis yvela 

etapi uwyvetad ganvlo, werilobiT wyaroebTan erTad dRes nivTieri mtkicebule-

bebic adasturebs. gadarCenili da daculia mdinareebis: Woroxis, Caqviswylis, Col-

oqis da xobi-oCxamuris auzis Zv. w. XIII _ VII saukuneebis mniSvnelovani Zeglebi. 

saqarTveloSi adreuli rkinis da misi Semdgomi ganviTarebis periodebi emT-

xveva egviptis faraonebis Zlierebis xanas, bibliuri mociqulebis: moses, daviTis, 

solomon brZenisa da mezobeli urartus Zlierebis epoqas. am periodisaTvis, ro-

gorc werilobiTi wyaroebi mowmobs, maTTvis rkinis warmoeba sruliad ucxo iyo.  

rkina iSviaTi fufunebis sagans warmoadgenda. misgan amzadebdnen saiuveliro 

nakeTobebs, samefo regaliebs, rkinis (romelic oqroze metad fasobda) nivTebiT 

ajildoebdnen gmirebs. magaliTad, egviptis faraonis amenhotep III-is da exnatonis 

arqivSi mopovebuli werilobiTi wyaroebi pirvelia, romlebic mogviTxrobs kolx-

eTSi rkinis warmoebis Sesaxeb, kerZod, kolxeTis mmarTvels egviptis faraonisaTvis 

mona qalebTan erTad saCuqrad rkinis xanjlebi da beWdebi gaugzavnia. 

homerosis `iliadaSi~ aRwerili troas omi aseve adasturebs, rom am droisaT-

vis berZnebisaTvis ucxoa rkina. isini mTlianad aRWurvili arian brinjaosa da 

spilenZis iaraRiT. maT aqvT rkinis nivTebi, magaliTad, sportuli asparezobisaTvis 

rkinis `badro~, magram igi gmir aqilevss brZolebSi gamarjvebiT moupovebia: 

`peliatma moymeT SesTavaza badro rkinisa, 

mas winaT mZlavri etioni tyorcnida xolme, 

roca is mokla aqilevsma, fexmardma gmirma, 

sxva saunjesTan erTad badroc wamouRia~ _ aRniSnavs homerosi [7]. 

ara marto Sori qveynebisaTvis, aramed saqarTvelos uaxloesi mezobeli xalx-

isTvisac ucxo iyo rkinis warmoebis saidumloeba, rac kidev ufro zrdida interess 

kolxeTis mimarT. amis Sesaxeb istoria mogviTxrobs, rom urartus mefe sardur  

II-s daulaSqravs kolxeTis qveyana, auRia samefo qalaqi da am gamarjvebis aRsaniS-

navad aqauri xelosnebisaTvis ubrZanebia rkinis beWdis damzadeba [8]. 
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Zv. w. VIII saukuneSi Savi zRvis sanapiroze, kerZod ki kolxeTis teritoriaze, 

100-ze meti berZnuli kolonia-dasaxleba iyo, romlebsac mWidro savaWro-ekonomi-

kuri urTierTobebi hqonda adgilobriv mosaxleobasTan, magram, rogorc Cans, mi-

uxedavad mravalsaukunovani interesisa, maT ver SeZles rkinis warmoebis saidum-

loebis mopoveba. 

 

 

daskvna 

amrigad, Zv. w. XIII _ VIII saukuneebis istoriuli Zeglebi SemorCenil nivTier 

mtkicebulebebTan erTad adasturebs, rom saqarTvelo, Zveli kolxeTi rkinis war-
moebis istoriuli samSobloa. igi qarTuli da zogadsakacobrio kulturuli mona-
povaria, romelsac saTanado aRiareba da dafaseba sWirdeba. 

aRsaniSnavia, rom Caqvis Caisubnis istoriul rkinis sadnob saxelosnos 2019 

wlis noemberSi uZravi materialuri Zeglis statusi mieniWa. amJamad mimdinareobs 

muSaoba danarCen ZeglebTan mimarTebaSic. 
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MYSTERY OF THE ANCIENT COLCHIAN METALLURGISTS 
N. Bolkvadze  
(Foundation for the Preservation of Ancestor Heritage) 

 
Resume: There`ve been reviewed many historical hearths of iron production throughout the territory of 

Colchis in the late bronze and early iron age. 
Many Georgian and foreign scientists` works were dedicated to studying and discovering the ancient 

metallurgy hearths in Transcaucasia, but there are still many important and interesting issues to be studied, 
which have always stayed beyond the proper attention of the scientists till now.  

The main subject of our research is one of the historical fact, in particular: how did the Colchis rulers 
manage to protect the secret of iron production in ancient times over the centuries?  

Regarding to the question raised, historical monuments and the adjacent territories of iron smelting 
workshop have carefully been studied.  

In order to protect the privacy, iron smelting workshop was placed in the misty forest along the river 
from the embouchement of the main river and sea, after walking about 4-10 km along this river, with one small 
tributary in the deep ravine. All roads, leading to the ravine (marine, land, seaside and mining trails), where 
there were placed iron smelting workshops, should be invisible for foreign travellers and it should have well-
organized defense system as well (signal towers and others).  

These ravines were considered as prohibited zones at that time and uninvited “guest” was sentenced to 
death, in order not to take out the information about secret production of strategic purpose.  

Colchis metallurgists laid down the basis of the iron-steel production with fully new eliquation rule from 
the ore on the earth in the workshops, placed in the closed ravines in the bronze age, which made a great change 
in the development of the civilization. That`s why, in order to protect the inheritance of the ancestors, it was 
necessary to find and save historical iron smelting workshops, which were safely preserved on the territory of 
Colchis (in the basins of the rivers: Chorokhi, Chakvitskali and Choloki).  

 
Key words: colchian iron; iron smelting furnace; metal smelting; metallurgy.  

 
 
 
 

ИСТОРИЯ ТЕХНИКИ 
 

 

ТАЙНЫ ДРЕВНЕЙШИХ КОЛХСКИХ МЕТАЛЛУРГОВ 

Болквадзе Н. M. 
(Фонд «Сохранения наследия предков») 

 
Резюме. Рассмотрены исторические очаги производства железа на всей территории Колхиды в 

позднюю бронзовую и раннюю железную эпоху. 
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Открытию и изучению древнейших очагов металлургии в Закавказье посвящены фундамен-
тальные труды грузинских и зарубежных ученых, но все еще не изучены весьма важные и интересные 
вопросы, которые до наших дней остаются без надлежащего внимания ученых. 

Главным предметом исследования является один из исторических фактов, в частности: как в 
древности правителям Колхиды на протяжении столетий удавалось хранить тайну добычи железа? 

В связи с поставленным вопросом тщательно и скрупулезно изучены исторические памятники и 
прилегающие территории железоплавильных мастерских.  

С целью сохранения тайны железоплавильные мастерские устраивались в дремучем лесу, на 
берегу упирающейся в ущелье маленьким притоком речки, в 4-10 км от главной лопасти дельты реки, 
впадающей в море. Все пути, ведущие к ущелью (морской, приморский, сухопутный и горные тропы), 
где размещались железоплавильные мастерские, должны быть скрыты от взора странника и оснащены 
хорошо организованной охранной системой (сигнальные вышки и др.). 

Эти ущелья некогда были объявлены запретными зонами. Замеченный здесь непрошенный «гость» 
карался смертью, поскольку мог вынести отсюда секретную информацию стратегического назначения о 
тайном производстве железа. 

Колхские металлурги еще в бронзовую эпоху в размещенных в ущельях закрытых мастерских за-
кладывали основы совершенно нового для человечества производства из руды железа и стали, что яви-
лось определенным переломом в дальнейшем развитии цивилизации.  

Таким образом, с целю спасения наследия предков возникла необходимость обнаружить на терри-
тории Колхидской низменности (в бассейнах рек: Чорохи, Чаквисцкали и Чолоки) и спасти сохранивши-
еся до наших дней исторические железоплавильные мастерские. 

 
Ключевые слова: выплавка металла; древнеколхидское железо; железоплавильная печь; метал-

лургия. 
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avtorTa sayuradRebod 

 

qarTulenovani mravaldargobrivi samecniero referirebadi Jurnali `mecnie-

reba da teqnologiebi~ aris perioduli gamocema da gamodis weliwadSi samjer.  

1. avtoris/avtorTa mier statia warmodgenili unda iyos mTavari redaqtoris 

saxelze qarTul enaze da Tan axldes: 

 

 akademiis wevris, wevr-korespondentis an kolegiis wevris wardgineba an 

dargis specialistis recenzia (ori mainc); 

 reziume qarTul, inglisur da rusul enebze; 

 cnobebi avtoris/avtorebis (maTi raodenoba ar unda aRematebodes xuTs) Se-
saxeb; miTiTebuli unda iyos avtoris/avtorebis gvari, saxeli, mamis sa-

xeli (srulad), dabadebis TariRi, sacxovrebeli binisa da samsaxuris mi-

samarTebi, E-mail, samecniero wodeba da sakontaqto telefonebi (binis, sam-

saxuris), mobiluri; 

 uak (universaluri aTobiTi klasifikacia) kodi. 

 

2. statia amobeWdili unda iyos A4 formatis furcelze. moculoba formule-

bis, cxrilebisa da naxazebis (fotoebis) CaTvliT ar unda iyos xuT gverdze nak-

lebi da ar unda aRematebodes 15 nabeWd gverds; statia Sesrulebuli unda iyos 

doc da docx failis saxiT (MS Word) da Cawerili nebismier magnitur matarebelze. 

intervali _ 1,5; areebi _ 2 sm; qarTuli teqsti akrefili unda iyos Acadnusx Sri-
ftiT, inglisuri da rusuli teqstebi _ Times New Roman-iT, zoma _ 12. 

 

3. statia gaformebuli unda iyos Semdegnairad: 

 

 rubrika (mecnierebis dargi); 

 statiis saTauri; 

 avtoris/avtorebis saxeli da gvari (srulad); 

 sad damuSavda statia; 

 qarTuli reziume da sakvanZo sityvebi unda ganTavsdes statiis dasawyisSi, 

inglisuri da rusuli reziumeebi sakvanZo sityvebTan erTad _ statiis bo-

loSi. sakvanZo sityvebi samive enaze dalagebuli unda iyos alfabetis mi-

xedviT. reziume Sedgenili unda iyos 100 _ 150 sityvisagan; unda asaxavdes 

statiis ZiriTad Sinaarssa da kvlevis Sedegebs (ar unda Seicavdes zogad 

sityvebsa da frazebs); ucxo enebze Targmani unda iyos xarisxiani da eyr-

dnobodes specialur dargobriv terminologiebs;  

 saerTaSoriso samecniero Jurnalebis monacemTa bazebis rekomendaciiT da-

mowmebuli literaturis raodenoba sasurvelia iyos aTi da meti. litera-

tura teqstSi unda dalagdes citirebis Tanmimdevrobis mixedviT da aRini-
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Snos cifrebiT kvadratul frCxilebSi, xolo literaturis sia unda iTa-

rgmnos inglisur enaze da daerTos statias boloSi; Tan mieTiTos romel 

enaze iyo gamoqveynebuli statia.  

 naxazebi (fotoebi) da cxrilebi Tavis warwerebianad unda ganTavsdes teq-

stSi. maTi kompiuteruli varianti unda Sesruldes nebismieri grafiku-

liFformatiT;  

 redaqtirebuli da koreqtirebuli masalis gamoqveynebaze Tanxmoba avtor-

ma unda daadasturos xelmoweriT (redaqtirebuli versiaFan saredaqcio 

kolegiis mier dawunebuli statia avtors ar ubrundeba). 

 

damatebiTi cnobebisaTvis mimarTeT Semdeg misamarTze: 0108 Tbilisi, rusTave-

lis gamziri 52, saqarTvelos mecnierebaTa erovnuli akademia. IV sarTuli, oTaxi 

434, tel.: 299-58-27.  

 

el.fosta: metsn.technol@gmail.com  
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gadaeca warmoebas 26.03.2021, xelmowerilia dasabeWdad 17.09.2021. qaRaldis 

zoma 60X84 1/8. pirobiTi nabeWdi Tabaxi 7,5. 
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