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seismuri usafrTxoeba 

 

 

 

kacobrioba eZebs miwisZvrisagan dacvis axal gzebs  

guram gabriCiZe 

(saqarTvelos mecnierebaTa erovnuli akademia) 

 

 

reziume: kacobrioba aRiarebs, rom dedamiwis mniSvnelovani teritoriis, masze 

ganlagebuli qalaqebisa da sxva faseulobebis seismur usafrTxoebas sakmarisad ver 

uzrunvelyofs arsebuli seismomedegi mSeneblobis koncefcia da Sesabamisi normati-

uli baza, amitom seismuri safrTxis Sesamcireblad saWiroa damatebiTi SesaZleb-

lobebis Zieba. aseT SesaZleblobad kacobriobas dRes miaCnia miwisZvris mokleva-

diani prognozisa da adreuli Setyobinebis sistemis damuSaveba.  

am mimarTulebiT msoflioSi mimdinareobs intensiuri procesi, ramac SeiZleba 

kardinalurad Secvalos seismomedegi mSeneblobis, adamianTa da materialuri 

faseulobebis usafTxoebis uzrunvelyofis principebi, magram aris imis saSiSroebac, 

rom aman Seqmnas araprognozirebadi situacia da katastrofuli Sedegebi gamoiwvios. 

aqedan gamomdinare, aucilebelia kvlevebis gagrZeleba sxva mimarTulebiTac; sa-

xeldobr, unda amaRldes seismomedegi mSeneblobis koncefciisa da normatiuli ba-

zis saimedooba da am poziciebis gaTvaliswinebiT gagrZeldes muSaoba ori mimarTu-

lebiT: a) aSendes axali, saimedo Senoba-nagebobebi da b) daingres an gamagrdes arse-

buli arasaimedo nagebobebi. 

 

sakvanZo sityvebi: arasaimedo Senobebi; miwisZvra; seismomedegoba; seismuri 

usafrTxoeba; winaswari Setyobineba. 

 

 

Sesavali  

seismomedegi mSeneblobis koncefciis ganviTarebis mokle istoria. seismurad 

aqtiuri regionebi, sadac ramdenime miliardi adamiani saxlobs, dedamiwis teri-

toriis mniSvnelovan nawils Seadgens. 1-l nax-ze warmodgenilia seismuri saSiS-

roebis globaluri ruka, romelzec TeTradaa Seferili araseismuri regionebi. 

seismurad aqtiur regionSi mcxovrebi pirvelyofili adamiani raRac xerxebiT 

cdilobda am veragi stiqiisagan Tavdacvas. roca miwisZvram misi sacxovrisi da-

angria, man momxdaris gaTvaliswinebiT da garkveuli wesebis dacviT scada axlis 

aSeneba. magram Semdeg ufro Zlierma miwisZvram isic daangria an daaziana da sa-

Wiro iyo SedarebiT ufro magari saxlis aSenebis wesis SemuSaveba. ase grZel-

deboda saukuneebis ganmavlobaSi. 
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nax. 1. seismuri saSiSroebis globaluri ruka  

 

rac Seexeba mizanmimarTul, gaazrebul antiseismur mSeneblobas, mis dasawyi-

sad SeiZleba XIX saukunis bolo da XX saukunis dasawyisi miviCnioT. am droi-

saTvis kacobriobam intensiurad aiTvisa seismurad aqtiuri regionebi, gaSenda 

mravali didi qalaqi, gamravlda mosaxleoba. seismurad aqtiur regionebSi ganla-

gebul qveynebSi gaCnda seismomedegi mSeneblobis pirveli normebi. 

seismomedegi mSeneblobis ideologiamac ramdenime etapi gaiara, vidre dRevan-

del koncefcias Camoayalibebda. 

 

 

ZiriTadi nawili 

seismuri safrTxis deterministuli Sefaseba. Tavdapirvelad adamiani momx-

dar miwisZvraze uSualo reagirebas axdenda – ayalibebda wesebs, Tu rogor aeSe-

nebina saxli, romelic gauZlebda momxdaris msgavs miwisZvras, anu qmnida seismo-

medegobis koncefcias da miwisZvris moxdenis SesaZleblobas afasebda determi-

nistulad _ am teritoriaze rac moxda, isev is moxdeba. 

seismomedegi mSeneblobis pirveli normebi damuSavda iaponiaSi (omori, monono-

be), romlebSic SemoTavazebuli iyo nagebobaTa gaangariSebis e. w. statikuri Teoria.  

1929 wels saqarTveloSi damuSavda msoflioSi pirveli normebi [1], romlebSic 

Camoyalibebuli iyo SenobaTa gaangariSebis dinamikuri Teoria. es Teoria dResac 

warmoadgens seismur zemoqmedebaze nagebobaTa gaangariSebis safuZvels. mis 

avtorad aRiarebulia saqarTvelos mecnierebaTa akademiis akademikosi k. zavrievi. 

am normebSi bevri saintereso mosazrebaa Setanili; erT-erTia, magaliTad, amier-

kavkasiis teritoriaze gamoyofili zonebi, romlebzedac miTiTebulia momxdari mi-

wisZvrebis intensiuroba. me-2 nax-ze naCvenebia 6-, 7-, 8- da 9-baliani zonebi.  
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 nax. 2. amierkavkasiis respublikebis seismuri regionebi 

 

9-baliani miwisZvris Sedegi, makroseismuri (e. w. merkali-kankanis) skalis mixe-

dviT, asea aRwerili: `teritorize ganlagebuli nagebobebidan zogierTi srulad an 

nawilobriv daingra, bevri nageboba seriozuli dazianebebis gamo sacxovreblad 

aRar gamodgeba. aris msxverpli, daWrilebi da gardacvlilebi“ (aq, rasakvirvelia, 

igulisxmeba seismuri zemoqmedebis gaTvaliswinebis gareSe agebuli mciresarTu-

liani saxlebi). 9-baliani miwisZvrisas Senobebis dauzianebeli mdgomareobis uzru-

nvelsayofad normebi gvTavazobs maT gaangariSebas dedamiwis zedapirze seismuri 

talRebis gavlis 0,1 g aCqarebaze (g aris Tavisufali vardnis aCqareba).  

Tbilisi mikuTvnebulia 6-balian zonas da damatebiTi seismuri zemoqmedebis 

gaTvaliswineba ar aris navaraudevi.  

 seismuri safrTxis albaTuri Sefaseba, riskis cneba. droTa ganmavlobaSi 

miwisZvris moxdenis albaTuri buneba Seicno adamianma – miwisZvra moxda iq, sadac 

ar momxdara, Tanac imaze meti siZlierisa, vidre adre iyo (saerTod, susti miwis-

Zvra ufro xSirad xdeba, vidre Zlieri). es viTareba seismologebma ukve XX sau-

kunis 50-iani wlebisaTvis daafiqsires. am periodidan seismologebi cdiloben imis 

prognozirebas, Tu ra intensiurobis miwisZvra SeiZleba moxdes ama Tu im terito-

riaze drois garkveul periodSi.  

me-3 nax-ze naCvenebia saqarTvelos teritoriis seismuri daraionebis albaTu-

ri rukebis kompleqti, romelic gasuli saukunis 90-ian wlebSi saqarTvelos mTav-

robis dakveTiT daamuSava saqarTvelos mecnierebaTa akademiaSi Seqmnilma speci-

alurma komisiam [2].  

am kompleqtis erT-erTi ruka (saxeldobr, 2 %-iani ruka) modificirebuli saxiT 

darTuli aqvs saqarTveloSi 2009 wlidan moqmed oficialur normebs, `seismomedeg 

mSeneblobas~ (pn. 01.01.2009), romelic daamuSava saqarTvelos mecnierebaTa akademiis k. 

zavrievis saxelobis samSeneblo meqanikisa da seismomedegobis institutma.  
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am rukebis mixedviT seismologebi gvatyobineben, rom saqarTvelos terito-

riis ama Tu im ubanze 50-wlian periodSi albaTobis ra procentiT (1, 2, 5 %-iT) 

aris mosalodneli 6-, 7-, 8- da 9-baliani miwisZvrebi da gvawvdian maTi Sesabamisi 

seismuri talRis gavrcelebis aCqarebebis sidideebs.  

 
nax. 3. saqarTvelos teritoriis zogadi  

seismuri daraionebis albaTuri rukebi 

  

warmodgenili rukebidan kargad Cans, rom zogierT teritoriaze sxvadasxva 

siZlieris miwisZvraa mosalodneli. magaliTad, Telavi (eleqtronuli versiis mi-

xedviT) lurji zonidan gadadis jer yviTel, Semdeg ki wiTel zonaSi, anu sxva-

dasxva albaTobiT aq mosalodnelia 0,2, 0,3 da 0,4 g aCqarebis seismuri talRebi.  

rogor unda gaviTvaliswinoT miwisZvris moxdenis albaToba? im SemTxvevaSi, 

Tu Senoba aRiWurva Warbi antiseismuri RonisZiebebiT da miwisZvra ar moxda, za-

ralia da, piriqiT, Tu Senoba sustad aRiWurva da miwisZvram igi daaziana an daan-
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gria, esec zaralia. swored am albaTuri situaciis gaTvaliswineba daiwyes mecni-

erebma. seismuri riskis cneba Teoriul safuZvlad daedo seismomedegi mSeneb-

lobis ideologias, romelic sxvadasxva doziT realizebuli iyo saerTaSoriso 

(ISO), evropuli (EN) da calkeuli qveynebis samSeneblo normebSi.  

nagebobis eqspluataciis vadis, konkretul teritoriaze sxvadasxva siZlie-

ris miwisZvrebis moxdenis albaTobisa da mosalodneli zaralis mixedviT mec-

nierebma daadgines garkveuli optimaluri kriteriumebi, e. w. „saangariSo miwis-

Zvra“ (design earthquake).  

es ar aris aRniSnuli teritoriisaTvis mosalodneli arc minimaluri da 

arc maqsimaluri intensiurobis miwisZvra. saangariSo intensiurobis miwisZvrisas 

nageboba ar unda daziandes, magram, Tu saangariSoze ufro Zlieri miwisZvra mox-

deba, nagebobis raRac nawili unda daziandes, ufro Zlieri miwisZvrisas, nageboba 

kidev ufro metad unda daziandes da a. S. 

seismomedegi mSeneblobis koncefciis am moTxovnaze reagireba XX saukunis 

bolosa da XXI saukunis dasawyisisaTvis sul sxvadasxvanairad xdeboda. 

nagebobaTa qcevis Sefaseba Zlieri miwisZvrisas. miwisZvris dros nagebobaTa 

qcevis Sefaseba XX saukunis bolomde e. w. niumarkis postulatiT xorcieldebo-

da. niumarkis postulati gulisxmobs nagebobis teqnikuri parametrebis SerCevas 

(sarTulebis simaRle, kedlebis sisqe, masalis simtkice da sxv.) am regionisaTvis 

mosalodneli saangariSo miwisZvris gaTvaliswinebiT. magaliTad, iq, sadac ukve 

moxda 9-baliani miwisZvra, axlad asaSenebeli Senobis teqnikuri parametrebis Ser-

Ceva faqtobrivad xdeboda 7 balze. am ubnisaTvis mosalodneli `ufro Zlieri~ (8- 

an 9-baliani) miwisZvrisas Senoba unda dazianebuliyo, magram ar unda dangreuli-

yo, rasac moaxerxebda Tavisi Siga resursebiT, Tu masSi ganxorcielebuli iqne-

boda garkveuli konstruqciuli RonisZiebebi. yofili sabWoTa kavSiris normebSi 

e. w. reduqciis funqcias asrulebda K1 koeficienti.  

is, rom Senoba unda dazianebuliyo saangariSoze ufro Zlieri miwisZvrisas, 

amas seismuri riskis moTxovnebze dafuZnebuli seismomedegi mSeneblobis konce-

fciac deklarirebda, magram normebi ar Tvaliswinebda imis dadgenas, Tu ra saxis 

dazianebebs miiRebda aseTi Senoba saangariSoze Zlieri miwisZvrisas. 

XX saukunis miwuruls Seswavlil da gaanalizebul iqna im periodSi mTel 

msoflioSi momxdari miwisZvrebis Sedegebi, risTvisac specialuri mravalwliani 

kvlevebic Catarda.  

dRes ukve sayovelTaodaa aRiarebuli, rom seismomedegi mSeneblobis praqti-

ka, romelic emyareboda seismomedegi mSeneblobis principebs, TiTqmis mTeli XX 

saukunis ganmavlobaSi (niumarkis midgoma) ver gauZlo drois gamocdas – am prin-

cipebiT daproeqtebuli Senobebi saangariSoze ufro Zlieri miwisZvrebisas zedme-

tad ziandeboda, ingreoda, didi iyo materiluri zarali da, rac mTavaria, maRali 

iyo adamianuri msxverpli. 

es imas niSnavs, rom XX saukuneSi mTeli msoflios seismur da aqtiur regio-

nebSi aSenebuli kolosaluri raodenobis sxvadasxva daniSnulebis Senoba-nagebo-

bebis saimedo qceva am regionebSi mosalodnel saangariSoze ufro Zlieri miwisZ-

vrebisas ar aris garantirebuli.  

es aris realuri sinamdvile da tragikuli globaluri Sedegi seismomedegi 

mSeneblobis koncefciaSi Cadebuli seismuri riskis araswori Sefasebisa, rome-

lic, samwuxarod, dRemde ucvlelia. 
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XXI saukune niumarkis postulatis gareSe. XX saukunis miwurulisaTvis Ca-

moyalibda seismomedegi mSeneblobis axali koncefcia, romlis deklarirebuli mi-

zania seismomedegi mSeneblobis saimedoobis gazrda. 

seismomedegi mSeneblobis ideologia kvlav iTvaliswinebs miwisZvrebis mox-

denis albaTur bunebas, magram faqtobrivad igive rCeba saangariSo miwisZvris si-

didis rekomendacia (mTavari aqcenti gadatanilia am ideologiis moTxovnebis rea-

lizaciis SesaZleblobebze). 

axali moTxovnebis mixedviT, aucilebelia gaangariSebis gziT Seswavlil iq-

nes Senobis realuri qceva yvelanairi mosalodneli, maT Soris saangariSoze uf-

ro Zlieri da damangreveli miwisZvris dros [3].  

aqamde mxolod niumarkis midgomas iyenebdnen. axali normebiT ki zemoaRni-

Snuli moTxovnaa mTavari. misi ganxorcieleba SesaZleblad miaCniaT Tanamedrove 

gamoTvliTi meTodebisa da kompiuteruli teqnologiebis gamoyenebiT. amasve iTva-

liswinebs gaeros mier 2015 wels damtkicebuli e. w. sendais CarCo-programa (UN 

Frame-Program for Disaster Risk Reduction, 20152030), romelic msoflioSi sxvadasxva sa-

frTxis riskis Semcirebas emsaxureba. 

kacobrioba seismuri safrTxis winaSe. seismuri zemoqmedebisas dazianebuli, 

ngrevis piras misuli nagebobebis mdgomareobis dadgena SeuZlebelia dRes arsebu-

li codnis, gamoTvliTi meTodebisa da kompiuteruli SesaZleblobebis arsebobis 

pirobebSic ki [4_6]. 

miwisZvrisas nagebobis dazianeba damokidebulia masze mosul Zabvebze, xolo 

Zabvebi _ nagebobis dazianebis mdgomareobaze. es tavtologia kargad gamoxatavs 

aRniSnuli problemis principul sirTules, romlis Seswavlas sWirdeba sakiTxis 

gansxvavebuli meTodologiuri ganxilva. amitom migvaCnia, rom seismomedegi mSe-

neblobis albaTuri ideologiis mier gacemuli usafrTxoebis garantiebi mxolod 

iluziaa da meti araferi. 

aqedan gamomdinare, arc seismomedegi mSeneblobis normebis gaTvaliswinebiT na-

gebi Senobebis usafrTxoebaa saangariSoze Zlieri miwisZvrisas garantirebuli.  

es mosazrebebi dasabuTebulia winamdebare statiis avtoris monografiaSi [5].  

SeSfoTebuli kacobrioba miwisZvrebisagan dacvis alternatiul saSualebebs 

eZebs. 2018 wels, evropis mecnierebisa da teqnologiebis fondma (Horizon 2020), gran-

tiT dasafinanseblad gamoacxada proeqti `SC5-172018. Towards Operational Forecasting of 

Earthquake and Early Warning Capacities for More Resiliance Societies“ (miwisZvris operatiuli 

winaswarmetyveleba da adreuli Setyobinebis SesaZleblobebi sazogadoebis meti 

daculobisaTvis) [7], romlis preambulaSi vkiTxulobT: „imisaTvs, rom davexmaroT 

sazogadoebas miwisZvrebTan dakavSirebuli riskis SemcirebaSi, mas esaWiroeba da-

matebiTi dacva imasTan SedarebiT, vidre amas uzrunvelyofs samSeneblo kodebi da 

aRdgena-gaZlierebis RonisZiebebi~. zemoaRniSnuli proeqtis mizania Seiqmnas riskis 

Semcirebis gamarTuli da racionaluri gegma, romlis mixedviT SesaZlebeli iqneba 

dabali albaTobis/Zlieri zemoqmedebis SemTxvevebis marTva. multidisciplinaruli 

kvlevebis Sedegad Seiqmneba axali Taobis Setyobinebis sistema, rac Seamcirebs 

miwisZvris zemoqmedebis xarisxs sazogadoebasa da infrastruqturaze.  

am sistemas SesaZlebloba eqneba gaafrTxilos mosaxleoba miwisZvris Sesaxeb 

seismuri rxevebis dawyebamde. mosaxleoba droulad SeZlebs Tavdacvis bunebrivi qme-

debebis dawyebas, rac Seamcirebs miwisZvrisas adamianur da ekonomikur danakargebs.  



15 
 

evropas da mTel msoflios aRar sjera seismomedegi mSeneblobis koncefciis 

aRiarebuli avtoritetebisa. isini arasakmarisad Tvlian usafrTxoebis gacemul 

garantiebs. 

aseTivea Cveneuli Sefasebac. Cveni azriT, seismomedegi mSeneblobis verc Zve-

li da verc moqmedi normebi ver uzrunvelyofs nagebobaTa saimedoobas Zlieri mi-

wisZvrisas. dRes ukve msoflios Sexedulebebis moSveliebiT SeiZleba ganvacxa-

doT, rom seismuri riskis araswori Sefasebis Sedegad msoflios mniSvnelovani 

teritoriebi, seismurad aqtiur regionebSi ganTavsebuli qalaqebi da sxva faseu-

lobebi maRali seismuri riskis Semcveli obieqtebis simravles warmoadgens, ro-

melic daucvelia Zlieri miwisZvris moxdenis SemTxvevaSi.  

miwisZvris moklevadiani gangaSis virtualuri suraTi. mTeli msoflio 

miwisZvrebis moklevadian prognozs miiCnevs gazrdili seismuri riskis Semcirebis 

alternatiul mimarTulebad, rac bevr problemas axleburad ayenebs. axali midgo-

mis arsis sailustraciod gamodgeba iaponiis delegaciis mier 2016 wlis ianvarSi 

JenevaSi gamarTul konferenciaze gavrcelebuli sareklamo bukletis Tavfurce-

li (nax. 4), sadac adamianebi gaurbian yvelafers _ miwisZvris Sedegad gaCenili 

cunamis maRal talRebs, dazianebuli Senobis nangrevebs, xanZars {8]. 

safrTxisagan garideba aris faqtobrivad axali midgomis ZiriTadi SesaZle-

bloba, rac mas arsebiTad ganasxvavebs im garantiebisagan, romlebsac iZleva saS-

ualovadiani da grZelvadiani prognozireba da maTze dafuZnebuli seismomedegi 

mSeneblobis Tanamedrove normebi. am normebs arasakmarisad miiCnevs daeWvebuli 

sazogadoeba. 

iaponelebis sareklamo bukletze warmodgenil suraTze adamianebi martivad 

gaurbian safrTxes, magram, Tu igive viTarebas warmovidgneT qalaqSi an megapo-

lisSi, suraTi Zalian mZime, araprognozirebadi da Znelad samarTavi SeiZleba aR-

moCndes; rasac seriozuli gaazreba da momzadeba sWirdeba. 

 

 
 

nax. 4. 2016 wels JenevaSi gamarTul konferenciaze  

iaponiis delegaciis mier gavrcelebuli sareklamo bukleti 
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daskvna 

mTel msoflioSi mimdinareobs intensiuri procesi miwisZvris moklevadiani 

prognozis mimarTulebiT, ramac SeiZleba Zirfesvianad Secvalos seismomedegi 

mSeneblobisa da adamianTa da materialur faseulobaTa usarTxoebis uzrunvel-

yofis principebi, amitom aucilebelia kvlevebis gagrZeleba meore mimarTulebi-

Tac. pirvel rigSi unda amaRldes seismomedegi mSeneblobis koncefciisa da nor-

matiuli bazis saimedooba, rac iTvaliswinebs axali, saimedo, seismomedegi Seno-

ba-nagebobebis mSeneblobas da dazianebuli, arasaimedo nagebobebis dangrevas an 

gamagrebas. 
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SEISMIC SAFETY 
 
 

THE MANKIND LOOKS FOR NEW WAYS OF PROTECTION AGAINST 
EARTHQUAKES 

G. Gabrichidze  

(Georgian National Academy of Sciences) 
 

Resume: Mankind acknowledges, that seismic safety of a vast majority of the earth, towns situated 
through it and other values are not adequately maintained by antiseismic construction concept and proper 
legal building codes. Additional efforts shoud be taken to reduce the threat. short-term earthquake prediction 
and the development of earthquake early warming systems are currently regarded, as this kind of efforts by 
the mankind. In this direction intensive process is under the way in the modern world, that can cardinally 
change the principles of earthquake engineering and safety of people and material assets, Nevertheless there 
is a threat of creating unpredictable situation, that can even result in devastating consecuences. Therfore, the 
adoption of measure in an other direction is also nessesery. The reliability of the concept and building codes 
should be enhanced and from this standpoint measures should be taken in two ways: to build new reliable 
building and to get rid of current unreliable ones.  

Overtime vulnerable territories and infrastructure will stop being dangerous and seismic warning 
signal will be received quietly, it won’t be necessary to run away.  

 

Key words: earthquake; prediction; seismic stability; seismic safety; unreliable building. 
 
 
 

 

СЕЙСМИЧЕСКАЯ БЕЗОПАСНОСТЬ 
 

 

ЧЕЛОВЕЧЕСТВО ИЩЕТ НОВЫЕ ПУТИ ЗАЩИТЫ ОТ ЗЕМЛЕТРЯСЕНИЯ 

Габричидзе Г. К. 

(Национальная Академия Наук Грузии) 
 

Резюме. Мировое сообщество признает, что сейсмическую безопасность огромной территории 
планеты, расположенных там городов и других ценностей, не обеспечивают в должной степени 
нормы сейсмостойкого строительства. Поэтому нужны другие возможности увеличения безо-
пасности. Такой возможностью сегодня рассматривается разработка системы раннего оповещения и 
краткосрочного предсказания землетрясений. В этом направлении во многих странах мира ведутся 
интенсивные исследования, которые могут вызвать кардинальное изменение принципов 
сейсмостойкого строительства и обеспечения безопасности людских ресурсов и материальных 
ценностей. Но чрезмерный крен мирового сообщества в этом направлении может создать не-
предсказуемую ситуацию и даже привести к катастрофическим последствиям. 

Исходя из этого, надо двигаться и в другом направлении  в первую очередь нужно повысить 
надежность норм сейсмостойкого строительства и с этих позиции: возводить новые надежные 
сооружения и удалять, или укреплять существующие ненадежные сооружения. 

 

Ключевые слова: землетрясение; ненадежные здания; предварительное оповещение; сейсмо-
стойкость; сейсмическая безопасность. 
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ekologia 

 

 

 

q. Tbilisis saburTalos raionis Salva nucubiZis, simon kandelakis, 

budapeStisa da guram fanjikiZis quCebis satransporto xmauriT 

dabinZurebis xarisxis Sefaseba  

aleqsandre miqaberiZe, vaxtang gvaxaria, tariel adamia,  

guram JorJoliani 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis  

al. janeliZis geologiis instituti) 

 

 

reziume: ganxilulia q. Tbilisis saburTalos raionis satransporto magistra-

lebis (Salva nucubiZis, simon kandelakis, budapeStisa da guram fanjikiZis quCebis) 

saavtomobilo transportis xmauriT dabinZurebis mdgomareoba. gamoTvlebi Cata-

rebulia magistralebis sxvadasxva monakveTebze drois erTeulSi gamavali tran-

sportis raodenobis gansazRvris safuZvelze. sakvlev raionebSi gamoTvlilia tran-

sportis nakadis xmauris maxasiaTeblebi. 

 

sakvanZo sityvebi: xmauri; moZraobis intensiuroba; xmauriT dabinZureba; xmau-

ris done. 

 

 

Sesavali  

gaeros ganaTlebis, mecnierebisa da kulturis organizaciis (iunesko) ganmar-

tebiT `xmauri Tanamedrove msoflios ubedurebaa, teqnikuri civilizaciis arasa-

surveli produqti~. ukanasknel aTwleulebSi sagrZnoblad Seicvala civiliza-

ciis ganviTarebis prioritetebi. gamoCenili germaneli akustikosis, profesor man-

fred xeklis azriT, teqnologiebi, romelTa ZiriTad tendencias warmoadgenda 

`ufro meti, ufro Cqari, ufro maRali~, Tanamedrove etapze Seicvala axali teq-

nologiebiT, romelTa tendenciaa – `ufro ukeTesi, ufro usafrTxo, ufro Cumi~.  

xmauriT dabinZureba ganisazRvreba, rogorc fizikuri dabinZurebis forma, 

romelic mdgomareobs xmauris donis bunebriv doneze gadaWarbebaSi. akustikuri, 

anu xmauriT dabinZureba aris adamianze fizikuri zemoqmedebis metad gavrcele-

buli faqtori. fiziologiuri TvalsazrisiT, xmauri arasasikeTod aRqmuli bge-

raa, warmoadgens erT-erT tipur ekologiur dabinZurebas da uSualod zemoqme-

debs im garemoze, romelzedac damokidebulia adamianis janmrTeloba. 

gadametebuli xmauri Cveni civilizaciis ubedurebaa. qalaqSi mcxovrebTa da-

avadebebis 30 %-ze meti dakavSirebulia gadametebuli xmauris xangrZliv zemoqme-
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debasTan. es daavadebebia: daRliloba, sisxlis wnevis momateba, kuWis wyluli, 

mexsierebis gauareseba, nervul-fsiqikuri daavadebebi da sxv. 

 

 

ZiriTadi nawili 

did qalaqebSi akustikuri xmauriT dabinZurebis ZiriTadi wyaroa saavtomo-

bilo transporti, romelzec, literaturuli monacemebis mixedviT, modis akusti‐

kuri dabinZurebis wyaroebis 80_90 %-mde. bolo aTwleulebis ganmavlobaSi sat‐

ransporto saSualebebis, amortizebuli transportis raodenobisa da sxva mrava‐

li mizezis gamo akustikuri velebis zemoqmedeba xmamaRlobis subieqturi aRqmis 

mixedviT gaizarda aranakleb 1,5-jer, aseve gaizarda im mosaxleobis raodenobac, 

romelic imyofeba xmauris zenormatiuli zemoqmedebis pirobebSi. 

xmauris yvelaze didi done, romelic aRwevs 70_80 db-s, fiqsirdeba maRal-

intensiuri satransporto magistralebis mimdebare sacxovrebeli saxlebis siax-

loves. dRis saaTebSi sacxovrebel ubnebSi xmauris norma Seadgens 55 db-s, magram 

transportis nakadis uSualo zegavlenis qveS myofi saxlebis fasadebze xmaurma 

normas SesaZloa 15-25 db-iT gadaaWarbos.  

maRali donis akustikuri xmauris gamosavlenad, Cveulebriv, gamoiyeneba xma-

uris maxasiaTeblis rogorc gazomvis, ise gamoTvlis meTodebi [1_3], romlebic ga-

miznulia adgilze gamokvlevebisaTvis da iTvaliswinebs urbanizebuli terito-

riis farglebSi bgeriTi talRebis gavrcelebaze moqmed yvela faqtors.  

saavtomobilo transportis xmauris maxasiaTebelia LАeqv. (dba) maCvenebeli, 

romelic damokidebulia dRisa da Ramis yvelaze ufro xmaurian periodebSi moZ-

raobis intensiurobaze, nakadSi satvirTo da sazogadoebrivi transportis wilze, 

transportis nakadis saSualo siCqareze, gzis geometriul maxasiaTeblebze, gamyo-

fi zolis parametrebze da sxv. 

Cven mier adre Seswavlili iyo vakisa da saburTalos raionebis ZriTadi 

satransporto magistralebis mimdebare teritoriebis saavtomobilo transportiT 

dabinZurebis xarisxi [4-8]. 

winamdebare naSromi exeba q. Tbilisis saburTalos raionis satransporto 

magistralebis (Salva nucubiZis, simon kandelakis, budapeStisa da guram fanjiki-

Zis quCebis) saavtomobilo transportis xmauriT dabinZurebis xarisxis Sefasebas. 

sakvlevi magistralebis gaswvriv mdebareobs samedicino da saswavlo dawesebule-

bebi, sacxovrebeli da sazogadoebrivi daniSnulebis Senobebi. magistralebis ga-

dakveTis zonebs yofs moZraobis regulirebadi da TviTregulirebadi gamyofzo-

liani quCebi. 

kvlevebi tardeboda samuSao dReebSi. sakvlev ubnebze daTvlil iqna 1 sT-is 

ganmavlobaSi orive mimarTulebiT moZravi saavtomobilo transportis erTeule-

bis saSualo raodenoba dRe-Ramis ganmavlobaSi. avtotransportis ZiriTad nakads 

Seadgenda msubuqi avtomobilebi. maTi raodenoba gavlili yvela avtomobilis 90 

%-ze meti iyo. sakvlev ubnebze gavliliAavtotransportis raodenoba icvleboda 

dRe-Ramis droze damokidebulebiT.  
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1-l nax-ze mocemulia nucubiZis quCis gzajvaredinebze drois erTsaaTian Su-

aledSi gavlili avtomanqanebis intensiurobis (avt/sT) cvlileba dRe-Ramis ganma-

vlobaSi. K 

 

 
  

 nax. 1. transportis moZraobis intensiurobis cvlileba Salva nucubiZis  

quCaze drois erTsaaTian SualedSi dRe-Ramis ganmavlobaSi. 1 _ sandro  

eulisa da besarion JRentis quCebs Soris; 2 _ besarion JRentisa da giorgi  

ZoweniZis quCebs Soris; 3 _ ferdinand TavaZisa da mixeil asaTianis quCebs  

Soris; 4 _ mixeil asaTianisa da budapeStis quCebs Soris; 5 _ giorgi ZoweniZisa  

da ferdinand TavaZis quCebs Soris  

 

naxazidan Cans, rom moZraobis intensiuroba 8-9 sT-dan 9-10 sT-mde sagrZnob-

lad matulobs TiTqmis yvela monakveTze. Semdeg 11-12 sT-is SualedSi moZraobis 

intensiuroba iklebs. 14-15 sT-is intervalSi intensiuroba isev izrdeba, aRwevs 

maqsimums 18-20 sT-is SualedSi da mkveTrad mcirdeba 21-22 sT-is SualedSi.   

me-2 nax-ze mocemulia simon kandelakis, budapeStisa da guram fanjikiZis qu-

Cebis calmxrivi moZraobis gzajvaredinebze drois erTsaaTian SualedSi gavlili 

avtomanqanebis intensiurobis (avt/sT) cvlileba dRe-Ramis ganmavlobaSi. 

unda aRiniSnos, rom dilis saaTebSi aRmosavleTis mimarTulebiT moZravi av-

tomobilebis nakadi mniSvnelovnad aRemateba dasavleTis mimarTulebiT mimavali 

avtomobilebis nakads. saRamos saaTebSi ki dasavleTis mimarTulebiT mimavali av‐

tomobilebis nakadis intensiurobaa meti. 

me-3 nax-ze warmodgenilia Salva nucubiZis quCis maRalintensiuri moZraobis 

gzajvaredinebze dRe-Ramis ganmavlobaSi drois erTsaaTian SualedSi xmauris eq‐

vivalenturi donis LАeqv. gansazRvrisaTvis Catarebuli gamoTvlebis Sedegebi. 
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nax. 2. simon kandelakis, budapeStisa da guram fanjikiZis calmxrivi moZraobis quCebze 

drois erTsaaTian SualedSi gavlili avtomanqanebis intensiurobis (avt/sT) cvlileba 

dRe-Ramis ganmavlobaSi. 1 – simon kandelakis quCaze moZravi transportisTvis; 2 – 

budapeStis quCaze moZravi transportisTvis; 3 _ guram fanjikiZis quCaze moZravi 

transportisTvis 
  

 
 

nax. 3. Salva nucubiZis quCis monakveTebze dRe-Ramis ganmavlobaSi drois erTsaaTian 

SualedSi xmauris eqvivalenturi (LAeqv.) mniSvnelobebi. 1 – Salva nicubiZis quCis 

monakveTi sandro eulisa da besarion JRentis quCebs Soris; 2 _ Salva nicubiZis quCis 

monakveTi besarion JRentisa da giorgi ZoweniZis quCebs Soris; 3 _ Salva nicubiZis quCis 

monakveTi giorgi ZoweniZisa da ferdinand TavaZis quCebs Soris; 4 _ Salva nicubiZis 

quCis monakveTi ferdinand TavaZisa da mixeil asaTianis quCebs Soris; 5 _ Salva nicubiZis 

quCis monakveTi mixeil asaTianisa da budapeStis quCebs Soris 
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me-4 nax-ze warmodgenilia simon kandelakis, budapeStisa da guram fanjikiZis 

calmxrivi moZraobis quCebze dRe-Ramis ganmavlobaSi drois erTsaaTian SualedSi 

transportis moZraobiT gamowveuli xmauris eqvivalenturi donis LАeqv. mniSvnelo-

bebi. 

 

 
 

nax. 4. simon kandelakis, budapeStisa da guram fanjikiZis quCebze drois erTsaaTian 

SualedSi dRe-Ramis ganmavlobaSi xmauris eqvivalenturi donis (LA eqv. ) mniSvnelobebi. 1 – 

simon kandelakis quCaze moZravi transportisTvis; 2 – budapeStis quCaze moZravi 

transportisTvis; 3 _ guram fanjikiZis quCaze moZravi transportisTvis 
 

me-4 nax-ze kargad Cans, rom 4-5 sT-isaTvis LАeqv.-is mniSvneloba mcirdeba 67 

dba-mde, xolo 6-7 sT-dan matulobs da ukve 9-10 sT-isTvis aRwevs maqsimalur mni‐

Svnelobas. 19-20 sT-dan LАeqv.-is mniSvnelobebi iwyebs klebas. 

me-5 da me-6 nax-ebze mocemulia Salva nucubiZis, simon kandelakis, budapeSti-

sa da guram fanjikiZis quCebis rukebi, romlebzec miTiTebulia LАeqv.-is maqsima-

luri mniSvnelobebi. 
 

 
  

nax. 5. Salva nucubiZis quCis monakveTi (sandro eulis quCidan  

ferdinand TavaZis quCamde) 

77 
78 

80 

80 

S. nucubiZis q.
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Salva nucubiZis quCis am monakveTze transportis moZraobiT gamowveuli xma-

uris maqsimaluri done icvleba 77 dba-dan 80 dba-mde.  

 

 
 

nax. 6. Salva nucubiZis quCis monakveTi (ferdinand TavaZis quCidan budapeStis quCamde), 

simon kandelakis quCa, budapeStis quCis monakveTi (Salva nucubiZis quCidan  

taSkentis quCamde), guram fanjikiZis quCa 

 

amJamad saqarTveloSi arsebuli sanitariuli normebis mixedviT [9] sacxovre-

bel kvartalebSi dRis saaTebSi (7 sT-dan 23 sT-mde) xmauris donis dasaSvebi nor‐

maa 55 dba, xolo Ramis saaTebSi (23 sT-dan 7 sT-mde) – 45 dba. 

cnobilia, rom teritoria, sadac xmauris done 80 dba-ze metia, miekuTvneba 

diskomfortuli teritoriebis jgufs, Tu xmauris donea 60 – 80 dba – SedarebiT 

diskomfortuls, xolo roca 40 – 60 dba – SedarebiT komfortuls da Tu 40 dba-

ze naklebia _ komfortuls. 

xmauris donis zemoaRniSnuli Sefasebis mixedviT, nucubiZis quCis mimdebare 

teritoria (giorgi ZoweniZis quCidan budapeStis quCamde) SeiZleba CaiTvalos dis-

komfortul teritoriad. mTlianobaSi Seswavlili quCebis mimdebare teritoriebi, 

sadac LАeqv.-is mniSvnelobebia 77_79 dba, xmauris donis mixedviT SeiZleba Cai‐

Tvalos SedarebiT diskomfortul zonebad. 

 

 

daskvna 

kvlevis Sedegebidan gamomdinare, SeiZleba davaskvnaT, rom avtotransporti 

mniSvnelovan zegavlenas axdens saburTalos raionis ekosistemaze. saWiroa xma-

uris donis SemcirebasTan dakavSirebuli RonisZiebebis SemuSaveba. unda moxdes 

xmauriT dabinZurebis wyaroebis optimizacia transportis nakadis siCqaris SezRu-

dvis, dRe-Ramis gansazRvrul dros transportis nakadSi sabargo transportis wi-

lis Semcirebis gziT da a.S.  

xmauris Sefasebasa da marTvasTan dakavSirebiT didi yuradReba unda mieqces 

evrosabWos direqtivebs [10]. saqarTveloSi garemos xmauriT datvirTvasTan dakav-

Sirebuli samuSaoebi mxolod sawyis stadiaSia da isini efuZneba uSualo gazom-

vebs [11-13]. amitom aqtualuria Tanamedrove kompiuteruli programebis saSualebiT 

qalaqis xmauris rukebis Sedgena. eleqtronuli kompiuterizebuli xmauris rukebi 

warmoadgens ama Tu im teritoriaze xmauris reJimis Sesaxeb obieqturi informa-

80 

79 

80
79 

79 

79 79 

s. kandelakis q

S. nucubiZis q. 
Gg. fanjikiZis q.

Bbuda-
peStis q 
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ciis da xmauriT garemos dabinZurebasTan brZolis efeqtur saSualebas. xmauris 

rukebis saSualebiT SesaZlebeli iqneba xmauris winaaRmdeg yvelaze ufro racio-

naluri RonisZiebebis gatareba, garemos xmauriT dabinZurebis monitoringis gan-

xorcieleba, sacxovrebel kvartalebSi xmauris gavrcelebis kanonzomierebis Ses-

wavla, saproeqto gadawyvetilebebis koreqtireba da a.S. [14-19]. 
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ECOLOGY 
 
 

ASSESSMENT OF THE STATE OF NOISE POLLUTION BY MOTOR TRANSPORT 
IN ROAD AREAS ADJASENT TO SHALVA NUTSUBIDZE, SIMON KANDELAKI, 
BUDAPEST AND GURAM PANJIKIDZE STREETS OF SABURTALO DIISTRICT OF 
TBILISI 

A. Mikaberidze, V. Gvakharia, T. Adamia, G. Zhorzholiani  

(A. Janelidze Institute of Geology of I. Javakhshvili Tbilisi State University) 

 
Resume: There was studied noise pollution by motor transport in road areas adjacent to Shalva 

Nutsubidze, Simon kandelaki, Budapest and Guram Panjikidze streets of Saburtalo district of Tbilisi. 
Calculations were carried out through a quantitative count of units of transport passing in the target sections 
of the streets per unit of time. Noise characteristics of the traffic flow were calculated in the areas of 
research.  

 
Key words: noise; noise pollution; sound level; traffic intensity. 

 
 
 

 

ЭКОЛОГИЯ 

 

 

ОЦЕНКА СОСТОЯНИЯ ШУМОВОГО ЗАГРЯЗНЕНИЯ АВТОМОБИЛЬНЫМ 
ТКАНСПОРТОМ ТЕРРИТОРИЙ, ПРИЛЕГАЮЩИХ К УЛИЦАМ ШАЛВЫ 

НУЦУБИДЗЕ, СИМОНА КАНДЕЛАКИ, БУДАПЕШТСКОЙ, ГУРАМА 
ПАНДЖИКИДЗЕ САБУРТАЛИНСКОГО РАЙОНА Г. ТБИЛИСИ 

Микаберидзе А. A., Гвахария В. Г., Адамия Т. А., Жоржолиани Г. Б. 

(Геологический институт им. А. Джанелидзе Тбилисского государственного университета им.  

И. Джавахишвили) 

 
Резюме. Проведена оценка шумового загрязнения автомобильным транспортом территорий, 

прилегающих к улицам Шалвы Нуцубидзе, Симона Канделаки, Будапештской, Гурама Панджикидзе 
Сабурталинского района г. Тбилиси. Расчеты проведены посредством количественного учета единиц 
транспорта, проезжающего по определенным участкам улиц за единицу времени. Рассчитаны 
шумовые характеристики транспортного потока в районе исследований. 

 
Ключевые слова: интенсивность движения; уровень шума; шум; шумовое загрязнение. 
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fsiqobiologia 

 

 

 

sarkisebri neironebi da maTi roli axalSobilebis fsiqoemociur 

formirebaSi  

nugzar aleqsiZe 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universiteti) 

 

 

reziume: naSromSi ganxilulia 1992 wels jakomo picolatis mier cxovelebis 

Tavis tvinSi aRmoCenili sarkisebri neironebi (mirror neurons), romlebic aRigzneba 

verbaluri zemoqmedebisas da sxvisi saubris sapasuxod da emfatikuri aRqmis Sede-

gad ganapirobebs axalSobilebis fsiqoemociuri qcevis formirebas. aRniSnulidan 

gamomdinare, agresiul socialur pirobebSi axalSobilis postembrionuli ganviTa-

rebisas emfatikurad formirdeba agresiuli qcevebi, rac mogvianebiT SeiZleba mkvle-

lobaSic ki gadaizardos. adamianebis sarkisebri neironebis neirofiziologiuri 

Seswavlisas neironebis aqtiurobaSi gamovlenil iqna genderuli gansxvaveba, kerZod, 

axalSobili gogonebis organizmebi gamoirCeodnen sarkisebri neironebis ufro Zli-

eri aqtiurobiT, vidre vaJebisa. Sesabamisad, umetes SemTxvevaSi gogonebi gacilebiT 

adre iwyeben metyvelebas, vidre vaJebi, rac srul SesabamisobaSia gogonebis 

sarkisebri neironebis ufro adreul momwifebasTan. rogorc Cans, emfatikuri aRqma 

dakavSirebulia emociur inteleqtTan, fsiqologiuri komunikaciis damyarebis Cve-

vasTan da ganixileba, rogorc Tanagancdis da Tanadgomis humanuri aqti. pacientis 

saubari emfatikurad aRiqmeba msmenelis Tavis tvinis sensoruli ubnis sarkisebri 

neironebiT, rac dasturdeba Tanagancdis pirobebSi aRmocenebuli impulsebis rao-

denobiT. sagulisxmoa, rom 5 wT-is Semdeg msmenelis Tavis tvinSi mosaubris Tavis 

tvinTan SedarebiT gancdis aRqmis impulsebis raodenoba 130_300 %-iT izrdeba. 

 

sakvanZo sityvebi: agresiis formireba; emfatikuri aRqma; sarkisebri neironebi; 

fsiqologiuri komunikacia. 

 

 

Sesavali  

1992 wels jakomo picolatis mier cxovelebis Tavis tvinSi aRmoCenil iqna sa-

rkisebri neironebi (mirror neurons), romlebic aRigzneba rogorc verbaluri, ise sxvi-

si zemoqmedebis gancdisas. xSirad maT moixsenieben rogorc sxvisi cnobierebis Sem-

cnob neironebad, rac neirobiologebma erT-erT udides aRmoCenad aRiares [1, 2].  
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nax. 1. sarkisebri neironebi 

 

 
 

nax. 2. Tavis tvinis sxvadasxva struqturaSi  

sarkisebri neironebis ganawileba 

  

aRniSnuli neironebis aRmoCenis istoria daiwyo imiT, rom jakomo picolatis 

hyavda maimuni makaka rezusi, romlis Tavis tvinis qerqis Sublis wilSi (F5) Caner-

gili hqonda mikroeleqtrodebi da swavlobda neironebis aqtiurobas sakvebis mo-

povebisa da kvebis dros. erT dRes jakomo picolati dainteresda, Tu rogor mo-

iqceoda makakas Tavis tvinis neironebi misgan damoukideblad da rogor ganaxor-

cielebda mis win arsebuli sakvebis mopovebasa da Wamas, rodesac jakomom aiRo 

sakvebi da daiwyo misi Wama, maimuni gaSeSda da TvalebSi Caacqerda mas. moxda sa-

ocari ram, Tavis tvinSi gamovlinda neironebis iseTive aqtiuroba, rogoric aRi-

niSna maimunis mier sakkvebis miRebisas [1, 3].  

Sedegebi man gamoaqveyna Zalze avtoritetul Jurnal ,,Nature~-Si 1996 wels da 

aRiara, rom man aRmoaCina sarkisebri neironebi, romelTa meSveobiT xdeba ucxo 

piris qmedebis aRqma. rogorc gairkva, sarkisebri neironebiT axalSobilebis mier 

masTan mosaubris metyveleba emfatikurad aRiqmeba. 
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ZiriTadi nawili 

sarkisebri neironebis aqtiurobis Seswavlis mizniT gamoiyeneba magnitur-re-

zonansuli tomografia da eleqtroencefalografiuli meTodi. gacilebiT maRali 

aqtiurobis mqone sarkisebri neironebi iqna aRmoCenili adamianis Tavis tvinis 

iseT ubnebSi, rogoricaa Txemis wili, Sublis wili, safeTqlis ukana Sua wilis 

xveuli, pirveladi da meoreuli somatosensoruli qerqi, dorsaluri premotori, 

damatebiTi motori, naTxemi da sxv. sayuradReboa, rom adamianebis sarkisebri 

neironebis neirofizilogiuri Seswavlisas, neironebis aqtiurobaSi gamovlenil 

iqna genderuli gansxvaveba, kerZod, gogonebis organizmebi postembrionuli ganvi-

Tarebisas gamoirCeoda sarkisebri neironebis ufro Zlieri aqtiurobiT, vidre 

vaJebisa. qedan gamomdinare, bunebrivad ismvba kiTxva, vaJebi ufro adre iwyeben me-

tyvelebas, Tu gogonebi? dadasturebuli monacemebiT, gogonebi ufro adre iwyeben 

metyvelebas, vidre vaJebi, rac srul SesabamisobaSia gogonebSi sarkisebri neiro-

nebis ufro adreul formirebasa da Zlier aqtiurobasTan. sarkisebri neironebi 

moqmedebs ara rogorc erTeuli, aramed, rogorc sinergiuli neironebi. marTalia, 

aRniSnul problemasTan dakavSirebiT jer kidev mravali sakiTxia dasazustebeli, 

magram erTi ram naTelia, rom sarkisebri neironebi aqtiurad monawileobs imita-

ciisa da mibaZvis meqanizmebSi, ramac xSirad SesaZlebelia sakuTari Tavisadmi ag-

resiuli ganwyoba gamoiwvios [4, 5],  

cnobilia, rom Cvili asakis bavSvebi swavloben metyvelebas maswavleblisa da 

wignebis gareSe, isini axdenen maT siaxloves myofi adamianebis metyvelebisa da 

qcevis kopirebas sarkisebri neironebis saSualebiT. cxadia, eWvs ar iwvevs, rom, sar-

kisebri neironebis aqtiurobidan gamomdinare, axalSobilebis kulturis Camoyali-

bebaSi gadamwyveti mniSvneloba eniWeba imas, Tu adamianTa resursebis rogori donis 

garemoSi moxdeba maTi fsiqoemociuri formireba. sarkisebri neironebiT moqmedebis 

Semecneba xdeba emfatikurad, rac gulisxmobs sakuTari Tavis sxvis mdgomareobaSi 

Cayenebas, raTa Seicnon masTan myofi pirovnebis metyveleba da qceva. emfatika dakav-

Sirebulia agreTve emociur inteleqtTan, fsiqologiuri komunikaciis damyarebis 

CvevasTan da ganixileba, rogorc Tanagancdis da Tanadgomis humanuri aqti [1, 6. 7]. 

irkveva, rom mosaubreTa Soris informaciis gadacema xorcieldeba distanciurad Ta-

vis tvinis neironuli sistemis uSualo monawileobiT (nax. 3).  
 

 
nax. 3. ori adamianis saubrisas maT Soris sarkisebri  

neironebiTkavSiris damyarebis sqema  
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amrigad, sarkisebri neironebi qmnis emfatikur SesaZleblobas da ganwyobis una-

rs, raTa Cveni fsiqoemociuri mdgomareoba gaxdes socialurad warmatebuli. 

sarkisebri neironebis srulyofili formirebiTaa ganpirobebuli bavSvTa me-

tyvelebis dawyeba gansxvavebul droSi, raSic gansakuTrebuli mniSvneloba eniWe-

ba vizualizacias, smenas da verbaluri gamoTqmebis emfatikur aRqmas. aRniSnul-

Tanaa dakavSirebuli agreTve skolebSi pirvelklaseli bavSvebis miRebis sakiT-

xic. Cveni azriT, am problemis gadasawyvetad saWiroa moxdes bavSvebis mexsiere-

bis unaris winaswari dadgena vizualuri, verbaluri da smeniTi testebis gamoye-

nebiT, rac saSualebas mogvcems personalurad ganvsazRvroT, Tu romeli asakis _ 

5, 6, 7 Tu 8 wlis bavSvi unda iqnes miRebuli saswavleblad skolis pirvel klas-

Si. sabednierod, bolo xanebSi, praqtikulad aikrZala skolebSi 5 wlis asakis ba-

vSvebis miReba, Tumca es problema kvlav sadao rCeba da mas mecnieruli dasa-

buTeba sWirdeba sarkisebri neironebis droSi formirebis gaTvaliswinebiT [8].  

samwuxarod, dRes ar gvaqvs sruli informacia postembrionuli ganviTarebi-

sas romel asakSi xdeba sarkisebri neironebis srulyofili formireba, rac praq-

tikulad ganszRvravs asakis mixedviT bavSvis mexsierebis Camoyalibebas. rogorc 

cnobilia, informaciis damaxsovreba Tavis tviniT grZeldeba 150 wm-is ganmavlo-

baSi. informaciis sruli damaxsovrebisaTvis ki, saWiroa moxdes misi xangrZlivi 

mexsierebis konsolidacia, rac SeiZleba gagrZeldes 15 wT-dan erTi saaTis gan-

mavlobaSi. cnobilia isic, rom normalurma adamianma SeiZleba daimaxsovros 8_10 

sagani, 4-5 cifri da 5-6 aso, rac sruliad sakmarisia imisaTvis, rom mexsiereba 

Sefasebul iqnes dadebiTad. sagulisxmoa isic, rom, Tu dasamaxsovrebeli alter-

natiuli informacia didi moculobisaa, damaxsovrebis unari mniSvnelovnad mcir-

deba, es ki gaTvaliswinebuli unda iqnes skolebSi bavSvebis swavlebis dros.  

 
 

 
 

nax. 4. saubris emfatikuri aRqmis dros impulsuri pasuxebi: msmenelis Tavis tvini  

(wiTeli), mosaubris Tavis tvini (lurji). abscisaze aRniSnulia dro wuTobiT,  

ordinataze – impulsebis raodenoba pirobiT erTeulSi  
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rogorc ukve aRvniSneT, emfatikuri Tanagancda Tavis tvinis Tandayolili 

Tvisebaa. naCvenebia, rom sxva adamianebis qcevaze vizualuri dakvirvebis Sedegad 

xdeba analogiuri qcevis analizi da sarkisebri imitacia. am movlenaze principul 

gavlenas axdens adamianis subieqturi ganwyoba, emfatikuri Tanagancda da piradi 

diskomforti. pacientis saubari emfatikurad aRiqmeba, msmenelis Tavis tvinis sen-

sorul ubanSi sarkisebri neironebiT, rac dasturdeba Tanagancdis pirobebSi aR-

mocenebuli impulsebis raodenobiT. rogorc me-4 nax-dan Cans, 5 wT-is Semdeg msme-

nelis Tavis tvinSi mosaubris Tavis tvinTan SedarebiT, gancdis aRqmis impulse-

bis raodenoba saSualod 130_300 %-iT ufro maRalia [1, 2, 8]. 

adamianebSi sarkisebri neironebis sistemis formireba xdeba dabadebis pirve-

live dRidan, Tumca struqturul-funqciuri organizaciis formireba droSi sak-

maod cvalebadia axalSobilis individualur ganviTarebaze damokidebulebis ga-

mo. Falck-Ytter-isa da Tanaavtorebis mier naCvenebi iqna (2006 w.), rom 6 Tvis asakis 

axalSobilebSi sarkisebri neironebiT ar xdeba gareSe piris xelis mizanmimar-

Tuli moqmedebis Secnoba, 12 Tvis asakis bavSvebi ukve aRiqvamen xelis moZraobas 

da aanalizeben moZraobis mizans, e. i. 12 Tvis asakis bavSvis sarkisebri neirone-

biT Seicnoba da analizdeba adamianis mizanmimarTuli qmedeba. Blakemore da Decety-

is (2001 w.) fsiqologiur eqsperimentebSi gamoyenebuli iyo 2 pirobiTi situacia: 

sufraze dgas Wiqa, CaiT savse, Wiqa Cais gareSe da xelis moZraoba CaiT savse Wi-

qis asaRebad. aseT pirobebSi Tavis tvinis specifikur ubnebSi sarkisebri neiro-

nebis aqtiuroba principulad gansxvavebuli aRmoCnda. sagulisxmoa, rom sarki-

sebri neironebis emfatikurad aRqmidan gamomdinare, Tu axalSobilis postembrio-

nuli ganviTareba ojaxSi mimdinareobs agresiuli socialuri garemos pirobebSi, 

misi kulturis Camoyalibebis procesSi, ojaxis wevrTa yvela qmedeba emfatikuri 

imitaciis gziT Cainergeba mis genetikur aparatSi, romelic mTeli sicocxlis man-

Zilze organizmSi darCeba da, rac mTavaria, mogvianebiT gamovlindeba axalgazr-

dis agresiuli da kriminaluri qcevebis saxiT. vinaidan agresiis formirebis erT-

erT neiroqimiur korelatad aRiarebulia biogenuri amini serotonini, amitom 

prevenciis mizniT sakvebdanamatis saxiT sasurvelia gamoyenebuli iqnes serotoni-

nis winamorbedi aminmJavaTi mdidari sakvebi danamati, kerZod, holandiuri da 

mdnari yveliT momzadebuli buterbrodebi, romelTa yoveli 100 g Seicavs, Sesaba-

misad, 750 da 500 mg triptofans. 

 

 

daskvna 

zemoaRniSnulis mixedviT, sarkisebri neironebiT xdeba axalSobilebis mier 

masTan mosaubris metyvelebis emfatikuri aRqma. neironebis aqtiurobaSi gamovle-

nilia genderuli gansxvaveba, kerZod, gogonebSi sarkisebri neironebis formireba 

postembrionuli ganviTarebisas xdeba gacilebiT adre, vidre vaJebSi. Sedegad, go-

gonebi vaJebTan SedarebiT gacilebi adreულ asakSi iwyeben metyvelebas. aRniSnu-

lTan dakavSirebulia agreTve skolis pirvel klasSi bavSvebis miRebis sakiTxic. 

sarkisebri neironebi aqtiurad monawileobs imitaciisa da mibaZvis meqanizmebSi, 

axalSobilebis kulturis CamoyalibebaSi. gadamwyveti mniSvneloba aqvs imas, Tu 

adamianTa resursebis rogori donis garemoSi xdeba maTi fsiqoemociuri formi-
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reba. sarkisebri neironebiT moqmedebis Semecneba xdeba emfatikurad, rac gulis-

xmobs sakuTari Tavis sxvis mdgomareobaSi Cayenebas. fsiqologiuri komunikaciis 

damyareba ganixileba, rogorc Tanagancdisa da Tanadgomis humanuri aqti. agresiis 

formirebis erT-erT neiroqimiur korelatad aRiarebulia biogenuri amini _ sero-

tonini, amitom prevenciis mizniT kvebis danamatis saxiT sasurvelia miviRoT se-

rotoninis winamorbedi aminmJavaTi mdidari sakvebi danamati; kerZod, holandiuri 

da mdnari yvelis buterbrodebi, romelTa yoveli 100 g Seicavs, Sesabamisad, 750 

da 500 mg triptofans. 
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PSYCHOBIOLOGY 
 
 

MIRROR NEURONS AND THEIR ROLE IN THE PSYCHO-EMOTIONAL  
FORMATION OF NEW-BORNS 

N. Aleksidze 

(I. Javakhishvili Tbilisi State University) 

 
Resume: The functions and properties of mirror neurons, first detected in the brain of animals by 

Jakomo Pizzolatti in 1992 have been considered in this paper. The neurons are excited by means of verbal 
action in response to external conversation and as a result of emphatic perception determine a psychic-
emotional behavior of new-borns. Consequently, as a result of aggressive social conditions in the period of 
postembryonic new-borns the aggressive actions are emphatically formed, which further can turn into the 
aggressive behavior. Neurophysiological study of human mirror neurons revealede a gender difference in the 
activity of new-borns, in particular, in new-born girls the increased activity was revealed, as compared with 
new-born boys. In most cases, the development of speech in girls begins earlier, than in boys, which corre-
sponds to an earlier development of mirror neurons. Apparently, emphatic perception is connected to the 
emotional intellect, as well as to the skills of establishment of psychological communication and it is consid-
ered as an humane act of compassion and support. The conversation of patient is emphatically perceived by 
the mirror neurons of sensory area of the brain. This is corroborated by the occurrence of an increased num-
ber of impulses in conditions of compassion. It is noteworthy, that 5 minutes later in the brain of listener as 

compared with the brain of interlocutor a number of perceived impulses of feelings increased by 100130% 

at the average.  

 
Key words: emphatic perception; formation of aggression; mirror neurons; psychological commu-

nication. 

 
 
 

 

ПСИХОБИОЛОГИЯ 

 

 

ЗЕРКАЛЬНЫЕ НЕЙРОНЫ И ИХ РОЛЬ В ПСИХОЭМОЦИОНАЛЬНОМ 

ФОРМИРОВАНИИ НОВОРОЖДЕННЫХ 

Алексидзе Н. Г. 

(Тбилисский государственный университет им. И. Джавахишвили) 

 
Резюме. Рассмотрены функции и свойства зеркальных нейронов (mirror neurons), впервые 

обнаруженных в 1992 году ученым Джакомо Пиццолатти в головном мозге животных. Нейроны 
возбуждаются вербальным воздействием, в ответ на постороннюю беседу и в результате эмфатического 
восприятия обусловливают формирование психоэмоционального поведения новорожденных. Сле-
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довательно, в результате агрессивных социальных условий в период постэмбрионального новорож-
денного эмфатически формируются агрессивные поступки, которые в дальнейшем могут перерасти в 
агрессивное поведение. Нейрофизиологическое изучение зеркальных нейронов человека выявило 
гендерное различие в активности нейронов, в частности, в новорожденных девочках выявлена 
повышенная активность по сравнению с нейронами новорожденных мальчиков, в большинстве случаев 
у девочек развитие речи начинается раньше, чем у мальчиков, что соответствует более раннему 
развитию зеркальных нейронов. По-видимому, эмфатическое восприятие связано с эмоциональным 
интелллектом, с навыками установления психологическиой коммуникации, и рассматривается как 
гуманный акт сострадательности и поддержки. Беседа пациента эмфатически воспринимается 
зеркальными нейронами сенсорной зоны головного мозга, что подтверждается возникновением 
повышенного количества импульсов в условаиях сострадания. Примечательно, что через 5 минут в 
головном мозге слушателя по сравнению с головным мозгом собеседника количество воспринятых 

импульсов переживаний в среднем возрастало на 100130 %. 

 
Ключевые слова: зеркальные нейроны; психологическая коммуникация; формирование агре-

ссии; эмфатическое восприятие. 
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samedicino mikrobiologia 

 

 

 

lenti- da spumavirusebis SesaZlo onkogenuri potencialis Sesaxeb 

giorgi gogiCaZe, ekaterine misabiSvili, ciuri eraZe 

(saqarTvelos teqnikuri universiteti, instituti teqinformi) 

 

 

reziume: lenti- da spumavirusebis onkogenuri potencialis dasadgenad gamoye-

nebul iqna kancerogenezis kariogamuli Teoria. am Teoriis erT-erTi mTavari postu-

latis Sesabamisad nebismieri virusi (nebismieri sxva warmoSobis agenti an faqtori), 

romelic iwvevs somaturi ujredebis fuzogenias, SeiZleba ganxilul iqnes, rogorc 

potenciuri kancerogeni. retrovirusebis ojaxis warmomadgenlebs aqvT fuzogenuri 

Tvisebebi; kerZod, isini iwveven polikariocitebis formirebas da radganac am viru-

sebs SeuZliaT polikariocitebis formireba, isini paralelurad maRali onkogenuri 

potenciis mqone dikarionebis producirebasac SeZleben. 

 

sakvanZo sityvebi: lentivirusebi; spumavirusebi; polikariocitebi; dikario-

nebi; kancerogenezi. 
 

 

Sesavali  

retrovirusebi warmoadgenen adamianisa da sxva ZuZumwovrebisagan gamoyofi-

li virusebis mravalricxovan ojaxs. saxelwodeba dakavSirebulia virionebis Se-

madgenlobaSi Semaval ferment transkriptazasTan, romelic SebrunebiTi tran-

skripciis procesis katalizatoria. 

lenti- da spumavirusebi Rertroviridae-s ojaxis gvarebia. lentivirusebis warmo-

madgenelia aiv-adamianis imunodeficitis virusi, romelic, SeiZleba iTqvas, viru-

sebs Soris yvelaze ufro detaluradaa Seswavlili. rac SeexebaT spumavirusebs, 

lentivirusebisagan gansxvavebiT, isini retrovirusebis ojaxis erT-erTi yvelaze 

naklebad Seswavlili gvaria, romelic sakmaod farTodaa gavrcelebuli bunebaSi. 

maT gamoyofen primatebisagan (maT Soris adamianisagan), msxvili rqosani saqonli-

sagan, katebisagan, zazunebisagan da sxv. isini pirveladi ujreduli kulturebis 

xSiri kontaminantebia, Tumca maTi kavSiri adamianis romelime konkretul daava-

debasTan aqamde dadgenili ar aris. 

 

 

ZiriTadi nawili 

adamiansa da cxovelebSi aRiniSneba spumavirusebis usimptomo matarebloba, 

rasac Tan axlavs inficirebuli ujredebis specifikuri morfologiuri cvlile‐
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bebi, kerZod, citoplazmis qafisebri (vakuolismagvari) degeneracia (laTinuri 

spuma qarTulad qafs niSnavs). 

spumavirusebis diametri meryeobs 80_100 nm-s Soris. maT sferuli forma aqvT, 

Tumca Sereuli infeqciis (e.w. miqst-infeqciis) pirobebSi (am virusebis, respira-

torul-sincitiuri da vaqcinis virusebis monawileobiT) SesaZlebelia spumaviru‐

sebis sxvadasxva anomaliuri formebis warmoqmna.  

spumavirusebis damaxasiaTebeli Taviseburebaa maTi morfogenezis saboloo 

stadiis _ badingis meSveobiT gamoyofis unari ujredis TiTqmis yvela membranuli 

organoididan (nukleolema, plazmalema, granularuli endoplazmuri retikulu-

mis struqturebi, goljis kompleqsi, vakuolebi). 

qronikuli infeqciis SemTxvevaSi retrovirusebis ojaxis virusebis genomi 

axorcielebs replikaciis unikalur strategias. amisaTvis virusebi iyeneben Se-

brunebiTi transkripciis meqanizms. Tumca virusuli genomi warmodgenilia erTja-

Wviani rnm-Ti, misi replikaciis procesSi igi (rnm) ujredSi gadis erTjaWviani 

dnm-s (e.w. prodnm-s) stadias, romelic efeqturad integrirebs samizne ujredis ge-

nomTan. rogorc cnobilia, vibrionis rnm-s dnm-d transformacia xorcieldeba fe-

rment revertazas meSveobiT, xolo prodnm-s integracia samizne ujredis genomSi, 

ferment integrazaTi.  

aRsaniSnavia, rom retrovirusebs aqvT mTeli rigi specifikuri Tvisebebi. im 

dros, rodesac mravali sxva tipis virusi iwvevs dainficirebuli samizne ujre-

dis destruqcias, retrovirusebi, rogorc wesi, iwveven qronikul infeqcias. re-

trovirusuli warmoSobis genebis xangrZliv eqspresias, Cveulebriv, Tan ar ax-

lavs citotoqsikuri efeqtebi, radganac retrovirusebis umetesoba ar iwvevs 

mgrZnobiare ujredebis destruqcias. piriqiT, retrovirusuli infeqciis SemTxve-

vaSi xSirad Zlierdeba ujreduli proliferacia. 

cnobilia, rom retrovirusebis ojaxSi Semavali 7 gvaridan 5-s (alfaretro-

virusebs, betaretrovirusebs, gamaretrovirusebs, deltaretrovirusebs da efsi-

lonretrovirusebs) ukve daudgindaT onkogenuri potenciali. kiTxvis qveSaa ase-

Tive potencialis arseboba retrovirusebis ojaxis spumavirusis da lentivirusis 

gvarebSi.  

spuma- da lentivirusebis onkogenuri potencialis dadgenas Cven SevecdebiT 

kancerogenezis kariogamuli Teoriis poziciebidan [1, 2]. am Teoriis erT-erTi mTa-

vari postulatis mixedviT, nebismieri virusi (an sxva bunebis agenti an faqtori), 

romelic somatur ujredebSi iwvevs fuzogenias, SesaZlebelia CaiTvalos poten-

ciur kancerogenad (srul kancerogenad an iniciatorad mainc) [3]. 

spumavirusebis gvaris warmomadgenlebs (iseve rogorc lentivirusebs) aRmo-

aCndaT fuzogenuri Tvisebebi. kerZod, isini warmoqmnian polikariocitebs (simpla-

stebs). aRniSnuli efeqti ki, gamomdinare kariogamuli Teoriis poziciebidan, Sesa-

Zlebelia miuTiTebdes spumavirusebis onkogenur potencialze. im SemTxvevaSi, Tu-

ki esa Tu is virusi warmoqmnis polikariocitebs, man ar SeiZleba paralelurad 

ar warmoqmnas maRali onkogenuri potencialis mqone dikarionebic. 

spumavirusebis somatur ujredebze zemoqmedebis Sedegad warmoqmnili poli-

kariocitebi sicocxlisuunaroni arian, vinaidan isini warmoadgenen e. w. genetikur 

Cixs, ar Sedian ujreduli ciklis S fazaSi, Sesabamisad, mitozSi da male iRupe-

bian. rac Seexeba dikarionebs, isini zogjer, kerZod, birTvebis gaerTianebis Sem-

TxvevaSi, SeiZleba transformirdnen erTbirTvian hibridul sinkarionad, anu pre-



37 
 

kancerozul ujredad. es ujredi genotipurad sruliad gansxvavebulia misi saw-

yisi ujredebisagan, fenotipurad ki SeiZleba daemsgavsos erT-erT maTgans anda 

SesaZlebelia hqondes e. w. Sualeduri, anu mozaikuri morfologia.  

lentivirusebis gvaris warmomadgenlebs, kerZod, aiv-s, aseve aRmoaCnda fuzo-

genuri Tvisebebi. cnobilia, rom maT ujredul doneze aqvT ormagi paTogenuri – ci-

todestruqciuli da citoproliferaciuli moqmedebis unari. aiv-ma erT SemTxvevaSi 

SeiZleba gamoiwvios infeqciuri procesi (SeZenili imunodeficiti _ Sidsi), radgan 

iwvevs imunokompetenturi ujredebis katastroful Semcirebas pirdapiri citodes-

truqciuli moqmedebiT an fuzogeniiT, kerZod, sicocxlisuunaro polikariocitebis 

formirebiT [4]. meore SemTxvevaSi aiv-ma SeiZleba gamoiwvios onkogenuri procesebi 

(kapoSis sarkoma, limfomebi) maRali onkogenuri potencialis mqone dikarionebis 

formirebis gamo. amis yvelaze demonstraciuli, ukve dadgenili warmomadgenelia EB 

virusi herpesvirusebis ojaxidan (HHV-4), romelsac SeuZlia diametrulad sawinaa-

Rmdego procesebis inducireba, erT SemTxvevaSi – infeqciuri mononukleozi, xolo 

meore SemTxvevaSi – Zalze agresiuli berkitis limfoma. 

 

 

daskvna 

amrigad, gamokvlevebiT dadginda, rom retrovirusebis ojaxis 7-ve gvaris 

warmomadgenlebs, maT Soris retrovirusebs da spumavirusebs, aqvT sxvadasxva in-

tensiurobis onkogenuri potenciali. 
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ON THE POSSIBLE ONCOGENIC POTENTIAL OF LENTI- AND SPUMAVIRUSES 

G. Gogichadze, E. Misabishvili, Ts. Eradze  

(Institute Techinformi of the Georgian Technical University) 

 
Resume: The possible oncogenic potential of lenti- and spumaviruses has been established from the 

standpoint of the karyogamic theory of carcinogenesis. According to one of the major postulates of this the-
ory, any virus inducing fusogeny in somatic cells can be considered as a potential carcinogen. Repre-
sentatives of the family of retroviruses reveal fusogenic properties. In particular, they form polykaryocytes. 
Since these viruses are capable of provoking the formation of polykaryocytes, they evidently can produce in 
parallel dikaryons of high oncogenic potential.  

 
Key words: carcinogenesis; dikaryons; lentiviruses; polykaryocytes; spumaviruses. 

 
 
 

 

МЕДИЦИНСКАЯ МИКРОБИОЛОГИЯ 

 

 

ВОЗМОЖНЫЙ ОНКОГЕННЫЙ ПОТЕНЦИАЛ ЛЕНТИ- И СПУМАВИРУСОВ 

Гогичадзе Г.К., Мисабишвили Е.В., Эрадзе Ц. Ш. 

(Институт Техинформи Грузинского технического университета) 

 
Резюме. Онкогенный потенциал ленти- и спумавирусов установлен с позиции кариогаммной 

теории канцерогенеза. В соответствии с одним из главных постулатов этой теории, любой вирус 

(любой агент или фактор другого происхождения), который индуцирует фузогению в соматических 
клетках, можно рассмотреть в качестве потенциального канцерогена. Представители семейства 
ретровирусов обнаруживают фузогенные свойства. В частности, они формируют поликариоциты. Так 
как эти вирусы способны провоцировать образование поликариоцитов, они, вероятно, могут пара-
ллельно продуцировать и дикарионы с высокой онкогенной потенцией. 

 
Ключевые слова: дикарионы; канцерогенез; лентивирусы; поликариоциты; спумавирусы. 
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energetika 

 

 

 

birTvuli energetikis perspeqtiva saqarTveloSi  

naTia arabiZe, soso mindiaSvili, irakli fofxaZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia birTvuli energetika, rogorc XX saukunis energetikis 

udidesi miRweva da am dargis ganviTarebis perspeqtiva saqarTveloSi. 

im energiis aRmoCenis momentidan moyolebuli, risi mocemac radioaqtiur sa-

wvavs SeuZlia, kacobrioba mudmivad viTardeba da xvews birTvuli reaqtoris kon-

struqciul maxasiaTeblebsa da Taviseburebebs.  

mecnierebi aqtiurad muSaoben axali, ufro efeqturi reaqtorebis Seqmnaze da 

momavalSi maT ufro masStabur gamoyenebaze.  

saqarTvelos, romelsac moTxovnilebis zrdidan gamomdinare, bevrad ufro meti 

eleqtroenergia esaWiroeba, SesaZlebloba aqvs sruliad inovaciuri reaqtoris mSe-

neblobiT gadaWras es problema. 

 

sakvanZo sityvebi: atomuri eleqtrosadguri (aes); atomuri reaqtori; birTvu-

li energetika. 

 

 

Sesavali  

XX saukuneSi msoflioSi aRmocenda da ganviTarda energetikis erT-erTi mni-

Svnelovani da perspeqtiuli sfero _ birTvuli energetika.  

birTvuli energetikis istoria iwyeba 1942 wlis 20 dekembridan, rodesac Ci-

kagos universitetSi pirvelad ganxorcielda jaWvuri reaqcia. 1951 wlis 20 dekem-

bers swraf neitronebze momuSave EBR-I (Experimental Breeder Reactor) reaqtoris meSve-

obiT pirvelad gamoimuSaves eleqtroenergia. 1954 wlis 9 maiss q. obninskSi (ru-

seTi) amuSavda 5 kvt simZlavris pirveli atomuri reaqtori. am reaqtorSi gamomu-

Savebuli eleqtroenergia iyo pirveli, romelic CaerTo erTobliv samomxmareblo 

qselSi.  

1955 wels birTvuli energiis sferoSi Catarebul pirvel saerTasoriso same-

cniero konferenciaze gadawyda, rom amieridan es sfero aRar iqneba gasaidumlo-

ebuli. am momentidan birTvuli energetika aRiarebul iqna msoflio energetikis 

umniSvnelovanes da perspeqtiul dargad. 

2017 wlis monacemebiT, msoflioSi funqcionirebs 449 atomuri eleqtrosad-

guri 369 818 meg vt erToblivi dadgmuli simZlavriT, rac msoflioSi gamomu-

Savebuli eleqtroenergiis 11 %-ia. 

birTvuli energetikis dargSi pirvel xuTeulSia: 

 aSS (804 mlrd kvt sT/w), sadac 99 aes-i gamoimuSavebs eleqtroenergiis 20 %-s. 

 safrangeTi (379 mlrd kvt sT/w) _ 58 aes-i gamoimuSavebs eleqtroenergiis 78,1 %-s. 
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 CineTi (210 mlrd kvt sT/w) _ 39 reaqtori gamoimuSavebs eleqtroenergiis 3,6 %-s. 

 ruseTi (187 mlrd kvt sT/w) _ 37 reaqtori gamoimuSavebs eleqtroenergiis 17,8 %-s. 

 samxreT korea (141 mlrd kvt sT/w) _ 24 reaqtori gamoimuSavebs eleqtroenergi-

is 27,1 %-s. 

am monacemebidan kargad Cans, rom aes-ebi mniSvnelovan rols asrulebs mso-

flios wamyvani qveynebis energetikaSi. damabrkolebel faqtorebad iTvleba pir-

vel rigSi radioaqtiuroba, romelic adamianisaTvis momakvdinebelia da is, rom 

aes-is mSenebloba da eqspluataciaSi Seyvana sakmaod did finansebTanaa dakavSi-

rebuli. 

 

 

ZiriTadi nawili 

aes-Si Tburi energiis gamomuSavebis wyaroa jaWvuri reaqcia. radioaqtiuri 

sawvavis atomebi neitronTan Sejaxebis Sedegad iSleba da warmoqmneba axali nei-

tronebi, romlebic Slis sxva atomebs da es reaqcia jaWvurad mimdinareobs, ris 

Sedegadac kolosaluri raodenobis siTbo gamoiyofa. 

muSaobis principiT aes-i Tboeleqtrosadgurs (Tes) waagavs, sadac sawvavis 

wvis Sedegad miRebuli siTbo gadaecema wyals, wyali cxeldeba da generirdeba 

orTqlad, romelic atrialebs turbinas da meqanikuri energia gardaqmneba ele-

qtroenergiad. principuli da umniSvnelovanesi gansxvaveba Tes-sa da aes-s Soris 

sawvavSia. Tes-Si sawvavad gamoiyeneba naxSiri, bunebrivi airi, mazuTi (ufro iSvi-

aTad); adre torfsa da wvad fiqalsac iyenebdnen. aes-Si siTbos gamoyofa gacile-

biT rTuli da saSiSi reaqciis meSveobiT xdeba. aes-is sawvavi or ZiriTad jgufad 

iyofa: 1. bunebrivi uranis sawvavi _ plutonium-239, romelic nedli saxis sawvavi-

sagan miiReba; 2. izotopebi uran-233 da Torium 232, romlebic birTvis mier neit-

ronebis mierTebis Sedegad warmoiqmneba.  

atomuri reaqtorebi ZiriTadad or tipad iyofa. erTia Tbur neitronebze mo-

muSave da, meore, swraf neitronebze momuSave reaqtorebi. 

Tbur neitronebze momuSave reaqtorebi, anu wyal-wylis energetikuli reaq-

torebi (wwer.) principuli sqemis mixedviT Tes-ebisagan ZiriTadad gansxvavdeba 

rogorc aqtiuri zoniT, ise e. w. konturebis raodenobiT. 

arsebobs or- da samkonturiani aes-ebi. orkonturian aes-Si wyali, romelic 

pirvel konturSia moTavsebuli, siTbos aarTmevs aqtiur zonas da mimarTavs or-

Tqlgeneratorisaken, sadac radiatoris principiT siTbos gadascems meore kontu-

rSi gamdinar wyals. wyali cxeldeba, gardaiqmneba orTqlad da atrialebs tur-

binas. samkonturiani sqemis SemTxvevaSi pirvel da meore konturs Soris moTavse-

bulia damatebiTi konturi, romelic moqmedebs imave principiT. misi funqciaa uf-

ro meti usafrTxoebis uzrunvelyofa, raTa pirveli konturis radioaqtiuri wya-

li ar Seerios meore konturis wyals, romelic orTqlad gardaqmnili turbini-

saken miemarTeba.  

radganac Tes-sa da aes-s Soris ZiriTadi principuli gansxvaveba konturebis 

raodenobasa da siTbogamomyof zonas ukavSirdeba, cal-calke ganvixiloT wwer-is 

zogadi principuli sqema da aqtiuri zonis siTbogamomyofi elementebi.  

aqve warmogidgenT wwer-1000-is pirveli konturis zogad principul sqemas. 
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nax 1. wwer-is zogadi principuli sqema: 1 _ reaqtori; 2 _ sabarbitaJo avzi; 3 _ ava-

riuli gacivebis sistemis wylis avzebi (moculobis kompensatori), 4 _ moculobis kompen-

satorebi, 5 _ splineri; 6 _ orTqlgeneratori; 7 _ mTavari sacirkulacio tumbo, 8, 15 _ 

regeneraciuli Tbogadamcemi; 9 _ siTbomcvlelebi; 10 _ boris avzi avariuli situaciebi-

saTvis; 11 _ dayovnebis avzi; 12 _ sakondensacio tumbo: 13 _ Tbogadamcemebi; 14 _ kvebis 

deairatori; 16 _ boris avariuli nakadis misaRebi avzi; 17 _ kvebis tumbo; 18 _ avariuli 

gacivebis Tbogadamcemebi; 19 _ Tbogadamcemebis avariuli sakondensacio tumbo; 20 _ boris 

avariuli gafrqvevis tumbo; 21 _ gafrqveuli boris miRebis tumbo, 22 _ boris avariuli 

avzi, 23 _ sprinkleris tumbo; 24 _ wylis gadinebis tumbo; 25 _ sprinkleris sistemisaTvis 

saWiro siTxeebis avzi; 26 _ avariuli kvebis tumbo; 27 _ umarilo wylis avariuli avzi; 28 

_ mcveli sarqveli; 29 _ swrafmoqmedi reduqciuli danadgari 

  

1-li nax-is mixedviT, SesaZlebelia ara marto reaqtoris principuli sqemis 

gansazRvra, aramed imis danaxvac, Tu ramdeni da rogori usafrTxoebis sistema 

arsebobs. 

Tbur neitronebze momuSave reaqtoris muSaobis principi SedarebiT martivia. 

is efuZneba uran-235-is kritikuli masis miRwevis Sedegad TviTSenarCunebadi jaW-

vuri reaqciis miRebas. kritikuli masa radioaqtiuri sawvavis is raodenobaa, rom-

lis drosac iwyeba nivTierebis TviTneburi daSla. uran-235-is SemTxvevaSi kriti-

kuli masaa 0.8 kg (nedli uranis SemTxvevaSi _ 50 kg). aq uran-235 mxolod 0.714 %-

ia, danarCeni 99.28 % _ uran-238. 0.006 % ki _ uran-234. uran-238-is dasaSlelad, ro-

melSic nedli sawvavis TiTqmis sruli masaa, saWiroa 1 mln Eeleqtronvoltze me-

ti energiis mqone neitronebi da am SemTxvevaSic daSla umniSvneloa). 

uran-235-is gayofisas saWiroa swrafi neitronebis Seneleba, raTa isini ar 

ascdnen mezobel atomebs da SesaZlebeli gaxdes jaWvuri reaqciis dawyeba. amas-

Tan, aucilebelia daSlis Sedegad gamoyofili siTbos gadacema misi Semdgomi ga-

moyenebisTvis, aseve aqtiur zonaSi gamoyofili radiaciisgan garemos dacva. reaq-

toris aqtiuri zonis biologiuri dacvisTvis neitronebis Semaneleblad da Tbo-

gadamcemadac gamoiyeneba wyali, aseve sufTa grafiti, mZime wyali da sxv. (am Sem-

TxvevaSi igulisxmeba Cveulebrivi sasmeli wyali).  

rogorc zemoT aRvniSneT, aes-is muSaobis principis asaxsnelad mniSvnelovania 

TviT reaqtoris konstruqciis ganxilva. reaqtoris aqtiuri zona moTavsebulia 

foladis cilindrul an kvadratul garsacmSi, romelic, Tavis mxriv, eyrdnoba 
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betonis saZirkvels. garsacmi, romelSiac aqtiuri zona mdebareobs, izolirebulia 

da rkinabetonis konstruqciaSi myaradaa moTavsebuli. aqtiuri zona ikvebeba wnevis 

qveS myofi wyliT, raTa moxdes siTbos swrafi arineba, zonis gaciveba da wylis 

gacxeleba nominalur temperaturamde (nominaluri temperatura damokidebulia reaq-

toris tipze, simZlavreze, konstruqciul Taviseburebebze da a. S.).  

konstruqciis ZiriTad nawilia aqtiuri zona, romelSiac sawvavia moTavsebu-

li. wwer-1000-is SemTxvevaSi aqtiuri zona Sedgeba 61 regulirebadi da 102 arare‐

gulirebadi ugarsacmo awyobili muSa arxisagan. aq sawvavad gamoiyeneba mcired 

gamdidrebuli uranis dioqsidi. muSa arxi Sedgeba 312 siTbogamomyofi elementi-

sagan. aqtiur zonaSi gamoiyeneba 715 000 kg sawvavi. 

miuxedavad imisa, rom jaWvuri reaqciis misaRebad ufro xelsayrelia sawva-

vis maqsimaluri zedapiris arseboba (magaliTad, sferosebri), reaqtorSi isini wa-

rmodgenilia cilindris saxiT da moTavsebulia aluminis `milakSi~, romelsac si-

Tbogamomyof elements uwodeben (nax. 2). 
 

 
 

nax 2. siTbogamomyofi elementis Semadgeneli nawilebi: 1 _ qveda saxSobi; 2 _ zambaris 

milisi; 3 _ sawvavi abi; 4 _ garsacmi; 5 _ milisi; 6 _ daboloeba 

 

reaqtorSi ewyoba e. w. `muSa arxi~, romelic Sedgeba ramdenime aTeuli siT-

bogamomyofi elementisgan (nax. 3). 

 

 
nax. 3. awyobili muSa arxi: 1 _ saxuravi, saidanac xdeba siTbogamomyofi elementebis 

muSa arxSi moTavseba; 2 _ Tavsafari, romelic uzrunvelyofs konstruqciisa da sawvavis 

arxebis simtkices; 3 _ zeda bade, romelzedac mimagrebulia siTbogamomyofi elementebi; 4 

_ muSa arxis korpusi; 5 _ siTbogamomyofi elementebi (cirkoniumis milakebi, sadac uran-

235-ia moTavsebuli;. 6 _ qveda bade, romelic korpusis simtkicesa da konstruqciis 

simtkices uzrunvelyofs, 7 _ konstruqciis `kudi~; 8 _ arxi, saidanac xdeba siTbogamom-

yofi elementebis ganTavseba  

 

aRsaniSnavia, rom wwer-is (igive Tbur neitronebze momuSave reaqtoris) aqti-

uri zona konstruqciulad gansxvavebulia swraf neitronebze momuSave reaqtori‐

sagan. 

reaqciis mimdinareobis regulireba (Sesabamisad, simZlavris regulireba) da 

aseve reaqtoris CarTva-gamorTva xdeba grafitis Reroebis meSveobiT, romlebic 

siTbogamomyof elementebs Sorisaa moTavsebuli da ar aZlevs radioaqtiur uran-

235-s imis saSuallebas, rom daSlisas gamoyofili neitronebiT wamoiwyon jaW-

vuri reaqcia. 
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swraf neitronebze momuSave reaqtorebze reaqciis efeqturi Semnelebeli ar 

arsebobs. amitom uranis daSlis koeficienti gacilebiT didia. imisaTvis, rom 

uran-235-is meti nawilis daSla moxdes, Sesabamisad, neitronebis energetikuli ve‐

lic bevrad ufro maRali unda iyos, vidre es saWiroa wwer-Si. aqedan gamomdi‐

nare, daSlis Sedegad miRebuli uran-238-is didi nawili erTveba reaqciaSi. wina 

SemTxvevaSi uran-238-is daSla wwer tipis reaqtorSi wamgebiani iyo, radganac Sene-

lebul neitronebs birTvSi moxvedris da jaWvuri reaqciis gagrZelebis gacile-

biT ufro naklebi SesaZlebloba hqonda.Aam SemTxvevaSi izrdeba reaqtoris sim-

Zlavrec da paralelurad SesaZlebeli xdeba meti saxis sawvavis gamoyenebac, rom-

elic SeuZlebeli iqneboda pirveli wwer tipis reaqtorebis SemTxvevaSi.  

aRsaniSnavia, rom jaWvuri reaqciis ganxorcieleba neitronebis Senelebis ga-

raSe SesaZlebelia mxolod im SemTxvevaSi, Tu maT ar Seanelebs msubuqi birTvebi. 

amitom aq gamoricxulia wyalbadisa da sxva Tbomcvlel-sakondensacio nivTierebe-

bis gamoyeneba. A 

Tbogadamcemis efeqturi muSaobisaTvis saWiroa: 

 neitronebis Senelebis dabali maCvenebeli; 

 minimaluri duRilis temperatura; 

 iyos naklebkoroziuli, reaqtoris gamarTuli funqcionirebisa da saeqsplua-

tacio vadis SesanarCuneblad; 

 iyos didefeqtiani da daSlisas gamoyofili energia ar unda aRmoCndes wwer-

Si jaWvuri reaqciis Sedegad miRebul energiaze naklebi.  

yvela am moTxovnis dakmayofileba SeZlo ramdenime msubuqma liTonma: natri-

umma, vercxliswyalma da tyviam (Tumca vercxliswyali maRalkaroziulia. amitom 

darCa mxolod natriumi da tyvia). sxva msubuq liTonebTan SedarebiT, natriumis 

duRilis temperatura dabalia (98 0C). natriumis gamoyeneba momgebiania im mxrivac, 

rom is naklebkoroziulia.  

swraf neitronebze momuSave reaqtoris principuli sqema didad ar gansxva-

vdeba wwer tipisagan. aqtiur zonaSi moTavsebulia sawvavi, romelic iSleba meti 

efeqturobiT da daSlisas gamoyofs siTbos. siTbos arinebas axdens Tbogadamcemi 

(am SemTxvevaSi natriumi). natriumi siTbos gadascems orTqlgenerators, sadac me-

ore konturis milebSi gadis wyali, romelic, Tavis mxriv, aorTqlebis Sedegad 

wnevis qveS myofi miemarTeba turbinisaken. 

aseTi tipis reaqtorebze mecnierebma msjeloba 1950-ian wlebSi daiwyes, Tumca 

imis gamo, rom aseTi tipis reaqtors sWirdeboda ufro meti kontroli da ufro 

maRali donis teqnologiebi, proeqtebi maleve daixura.  

2009 wels safrangeTSi amuSavda swraf neitronebze momuSave pirveli reaqto-

ri (phenix). Semdeg ruseTSic moxda analogiuri tipis reaqtorebis amuSaveba. yve-

laze Zlieri dResdReisobiT aris 880 megvt simZlavris БН-800 tipis reaqtori, 

romelic 1980 wels iqna gaSvebuli eqspluataciaSi. siTbogadamcemad iqac natri-

umi iyo gamoyenebuli. 

swraf neitronebze momuSave reaqtors bevri dadebiTi maxasiaTebeli gaaCnia:  

 wwer reaqtorebi sawvavad iyenebs mxolod uran-235-s da plutonium-238-s (yvela 

sxva sawvavi araefeqturia); narCenebi eqvemdebareba utilizacias da maTi gamo‐

yeneba amave tipis reaqtorSi SeuZlebelia. swraf neitronebze momuSave reaq-

torSi ki SesaZlebelia am narCenebis meoreuli gamoyeneba da didi raodenobis 
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energiis miReba. amasTan, sawvavad, zemoaRniSnulis garda, SeiZleba samxedro 

miznebisTvis gankuTvnili birTvuli sawvavis gamoyenebac; 

 am reaqtorebis Tbogadamcemi (am SemTxvevaSi natriumi) ar imyofeba wnevis qveS, 

amitom ar arsebobs misi gadaxurebis an gaJonvis saSiSroeba da arc orTql-

cirkoniumis urTierTqmedebis riski, rac gaxda iaponiaSi fukusimas aes-ze ka-

tastrofis mizezi; 

 dabali wneva romelic zemoxsenebuli reaqtoris SemTxvevaSi 7 atmosferoze 

naklebia, aseve amartivebs swraf neitronebze momuSave reaqtoris konstruqci‐

ul Taviseburebebs. mas ar sWirdeba damatebiTi mowyobilobebi (rogorc es 

wwer reaqtorebSia), Sesabamisad, arc maTi sarezervo da makontrolebeli xel‐

sawyoebia saWiro; 

 am tipis reaqtorSi gamoyenebuli liTonis maRali Tboogamtaroba hermetuli 

eleqtrotumboebis efeqturi muSaobis saSualebas iZleva; 

 reaqtoris mTavari privilegia albaT isaa, rom masSi Txevadi liTonebi erT-

atomiania da TbogadamcemSi radiaciuli rRvevis problema ar arsebobs, rad-

gan liTonis atomebis mxolod mcire nawili SeiZleba gardaiqmnas sxva li-

Tonad.  

wwer tipis reaqtorebs garkveuli dadebiTi mxareebic aqvs: 

 tute liTonebis urTierTqmedeba wyalTan saSiSia, radganac natriumi siTbos 

gadascems wyals da am SemTxvevaSi izrdeba maT Soris barieris rRvevisa da 

avariuli situaciis warmoqmnis riski. analogiuri SemTxvevebi yofila, Tumca, 

sabednierod, maTi drouli aRmofxvra moxerxda. es problema ar arsebobs 

wwer tipis reaqtorebSi; 

 Tbogadacemis aqtivaciis procedura wwer reaqtorSi martivia da, gansxvavebiT 

sxva tipis reaqtorisgan, damatebiT biologiur dacvas ar saWiroebs; 

 dResdReisobiT kargadaa Seswavlili analogiuri tipis reaqtorebi. kacobri-

obas kargad axsovs Cernobilis katastrofa, romlis gaTvaliswinebiTac dai-

xvewa sistemebi da teqnologiebi;  

 wwer reaqtorebSi SesaZlebelia Tbogadamcemis samkonturiani sqemis gamoyene-

ba, rac gansakuTrebiT zrdis usafrTxoebis dones. 

dRes, rogorc msoflios sxva qveynebi, saqarTveloc dgas iseTi problemis 

winaSe, rogoricaa eleqtoenergis moTxovnilebis mkveTri zrda. amitom sxva alte-

rnatiul wyaroebTan erTad dRis wesrigSi SeiZleba dadges aes-is mSeneblobis sa-

kiTxi. 

yovelive zemoTaRniSnulis gaTvaliswinebiT, saqarTveloSi ufro mizanSewo-

nili iqneba swraf neitronebze momuSave reaqtoris mSenebloba, romelic waadgeba 

qveynis ara marto energetikas da ekonomikas, aramed sagareo politikasa da mecni‐

erebis ganviTarebasac. 

swraf neitronebze momuSave reaqtoris mSeneblobas saqarTveloSi, mTeli ri-

gi privilegiebi gaaCnia, kerZod:  

 Semcirdeba eleqtroenergiis importi da gaizrdeba eqsporti. saqarTvelos Se-

emateba energiis axali stabiluri wyaro da, Sesabamisad, gaizrdeba qveynis en-

ergetikuli damoukidebloba; 

 swraf neitronebze momuSave reaqtoris mSeneblobis SemTxvevaSi gaizrdeba 

ucxouri investorebis interesi, radganac aseT reaqtorSi SesaZlebelia wwer 
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reaqtorebisa da samxedro radioaqtiuri narCenebis gauvnebelyofa. saqarTve‐

lo iRebs sawvavs, romlis utilizacia dResac problemaa da iyenebs mas ele‐

qtroenergiis misaRebad. amasTan, iqcevs investorebis yuradRebas da iZens po‐

litikur interess; 

 viTardeba saqarTvelos samecniero sivrce, energetikis axali perspeqtiuli 

dargi da Cndeba moTxovna specialistebzec. 

swraf neitronebze momuSave reaqtoris teqnologiebis gaTvaliswinebiT, saWi‐

roa adgilis sworad SerCeva, radganac aes-i unda aSendes iq, sadac miwisqveSa 

wylebis done da qanebis moZraobis maCvenebli dabalia.  

am etapze mizanSewonilad migvaCnia 1200 megvt simZlavris БН-800 tipis reaq-

toris mSenebloba. aseTi tipis reaqtorიs teqnologia metad daxvewilia da praqti‐

kaSic dResdReisobiT yvelze aqtiurad gamoiyeneba. Tumca, aes-is mSeneblobis 

yvelaze damabrkolebel faqtorad iTvleba is, rom dRes qveynis 20 % okupirebulia.  

 

 

daskvna 

atomuri energetika mecnierebis sxva dargebTan SedarebiT yvelaze axalga‐

zrdaTaa. miuxedavad amisa, mcire periodSi mecnierebma aRmoaCines, daxvewes da 

ganaviTares eleqtroenergiis miRebis is saSualeba, romelic yvelaze perspeqtiul 

sferodac SeiZleba CaiTvalos.  

teqnologiebis daxvewam SesaZlebeli gaxada atomis daSlis procesis kontro‐

lis umaRles doneze ayvana da, Sesabamisad, energiis stabiluri wyaros miReba. 

swraf neitronebze momuSave reaqtorebi yvelaze optimalur variants war-

moadgens qveynisTvis, radganac isini usafrTxoebis doniT gacilebiT maRal safe‐

xurze dganan, vidre wwer reaqtorebi; garda amisa, muSaoben iseTi tipis sawvavze, 

romelic kacobriobam radioaqtiuri narCenebis saxiT ukve sakmaod daagrova. 
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ENERGETICS 
 
 

PERSPECTIVE OF NUCLEAR ENERGY IN GEORGIA 

N. Arabidze, S. Mindiashvili, I. Popkhadze  

(Georgian Technical University) 

 
Resume: There is considered nuclear power, as the greatest achievement of the XX century and the 

prospect of its development in Georgia. From the moment of the energy, that can be given off by nuclear fuel 
can be supplied by mankind, it goes ahead and improves the design of the characteristics and characteristics 
of the reactor. Among scientists are working on the construction of a new more efficient reactor and its large-
scale operations. 

Georgia, as a country, that is on the rise demand of electricity has a chance with the construction of the 
innovative reactor to solve this problem and at the same time getting a benefit.  

 
Key words: atomic power station; nuclear power engineering; nuclear energetics. 

 
 
 

 

ЭНЕРГЕТИКА 

 

 

ПЕРСПЕКТИВА ЯДЕРНОЙ ЭНЕРГЕТИКИ В ГРУЗИИ 

Арабидзе Н. Г., Миндиашвили С.Т., Попхадзе И. Т. 

(Грузинский технический университет) 

 
Резюме. Рассмотрена ядерная энергетика как величайшее достижение XX века, и ее перс-

пектива в Грузии. C момента открытия энергии, которая может дать ядерное топливо человечеству, 
постоянно развиваются и совершенствуются конструктивные характеристики и особенности реак-
тора. Среди ученых идет работа по созданию нового, более эффективного реактора и о его масшта-
бного использования. 

Грузия, как страна, которая по росту требования электроэнергии, имеет шанс с постройкой 
инновационного реактора решить эту проблему. 

 
Ключевые слова: атомная электростанция; атомный реактор; ядерная энергетика. 
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metalurgia 

 

 

 

cilindruli namzadis radialuri moWimvis procesSi deformaciebis 

da Zabvebis kvleva  

slava mebonia, daviT gvencaZe, aleqsandre SermazanaSvili 

(r. dvalis manqanaTa meqanikis instituti) 

 

 

reziume: ganxilulia cilindruli namzadis daZabul-deformirebuli mdgomare-

oba radialuri saWedi manqanebis deformaciis keraSi da Seswavlilia namzadSi moq-

medi Zabvebi. radialuri Wedvis procesSi Zabvebis zusti gansazRvra aucilebelia 

procesis saTanado warmarTvisa da maRalxarisxovani nakeTobebis miRebisaTvis.  

warmoadgenilia cilindruli namzadis radialuri moWimvis procesSi defor-

maciebisa da Zabvebis eqsperimentuli kvlevis Sedegebi. kvleva Catarda radialuri 

moWimvis specialur mowyobilobaze, romelic standartuli gamosacdeli wnexis dax-

marebiT cilindruli formis nimuSebis radialuri deformaciis sxvadasxva reJimis 

ganxorcielebis saSualebas iZleva. eqsperimentiT miRebuli Sedegebis analiziT 

dadginda, rom D20 da 24 mm diametris mqone nimuSebis deformaciis dros nimuSebSi 

moqmedi Zabvebi deformaciis keraSi ToTqmis Tanabrad icvleba. 

 

sakvanZo sityvebi: radialuri moWimva; Zala; deformacia; Zabva. 

 

 

Sesavali  

radialuri Wedvis procesi uzrunvelyofs miRebuli nakeTobebis zomebis ma-

Ral sizustes da zedapiris xarisxs. es gansakuTrebiT civad damuSavebas exeba. am 

dros xarisxobrivi maCveneblebi Zalian maRalia – zomebis sizuste aRwevs me-2, me-

3 klass, xolo zedapiris sisufTave _ me-9, me-10 klass, rac damaxasiaTebelia li-

TonsaWrel Carxebze damuSavebuli detalebisaTvis. e.i. radialur saWed manqanaze 

SesaZlebelia minimaluri danaxarjebiT zusti zomebis, sufTa zedapirisa da maRa-

li meqanikuri Tvisebebis mqone mza liTonuri nakeTobebis miReba [1, 2].  

radialuri WedviT miiReba manqanaTmSeneblobaSi gamosayenebl RerZsimetri-

uli detalebi: safexurebiani lilvebi da RerZebi, Sigasafexurebiani da spiralu-

rSlicebiani milebi [3].  

Wedvis procesSi radialur saWed manqanaze moqmedebs garkveuli Zalebi, xo-

lo namzadSi iqmneba rTuli daZamul-deformirebuli mdgomareoba, romlis gansa-

zRvra Zalze mniSvnelovania radialuri Wedvis procesis stabilurobisaTvis da 

manqanis saimedo muSaobisaTvis. 
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ZiriTadi nawili 

radialuri Wedvis procesSi moqmed ZabvaTa sqema mocemulia 1-l nax-ze. 

 

 
 

nax. 1. radialuri Wedvis procesSi moqmed ZabvaTa sqema:  

1 _ sacemelebi; 2 – namzadi 

 

Wedvis dros liToni imyofeba sacemelebis moqmedebis zonaSi da ganicdis aq-

tiuri mkumSavi xP Zalisa da xaxunis 1T  da 2T  Zalebis zemoqmedebas. aqtiuri mkum-

Savi xP Zala liTonSi gamoiwvevs 1  da 3  Zabvebs. xaxunis 1T  da 2T  Zalebis moqme-

debis gamo gaCndeba 2  mkumSavi Zabva. ase rom, radialuri Wedvis procesSi de-

formaciis keraSi iqmneba yovelmxvriv araTanabari mkumSavi daZabuli mdgomareoba. 

daZabul-deformirebuli mdgomareobis sqema mocemulia me-2 nax-ze. 

 

 
 

nax. 2. daZabul-deformirebuli mdgomareobis sqema:  

a – mTavari Zabvebi; b – mTavari deformaciebi 

 

aseTi meqanikuri sqema ganapirobebs yvelaze xelsayrel pirobebs liTonSi 

plastikuri deformaciis ganxorcielebisaTvis. vinaidan mocemul SemTxvevaSi kri-

stalTSorisi Zvrebi SezRudulia, plastikuri deformacia viTardeba ZiriTadad 

Sigakristaluri Zvrebis xarjze. 

liTonebis wneviT damuSavebis procesebSi daZabul-deformirebuli mdgoma-

reobis Seswavlis sxvadasxva meTodi arsebobs, romelTagan aRsaniSnavia maxasiaTe-

blebis [4], masalebis plastikuri deformaciisadmi winaRobis [5], variaciuli da 
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sxv. meTodebi [6]. miRebuli Sedegebis Semowmeba xdeba tenzometruli da pola-

rizaciul-optikuri eqsperimentuli meTodebiT. Zabvebisa da deformaciebis Sesas-

wavlad mizanSewonilia gamyofi badeebis meTodebis gamoyeneba [7-8].  

radialuri moWimvis procesSi liTonis daZabul-deformirebuli mdgoma-

reobis kvleva Catarda specialur mowyobilobaze r. dvalis manqanaTa meqanikis 

institutis standartuli gamosacdeli wnexis daxmarebiT, riTac SesaZlebeli 

gaxda radialuri deformaciis sxvadasxva reJimze tyviis nimuSebSi deformaci-

ebisa da moqmedi Zabvebis dadgena.  

aRniSnuli mowyobilobis konstruqciuli sqema mocemulia me-3 nax-ze. sadga-

ris zeda filaze (1) damagrebulia ori mimmarTveli Stifti (2), romlebzedac ga-

daadgildeba damwoli milisa (3). damwoli milisa Tavisi Siga konusuri zedapi-

riT SeuRlebulia momWerebis (4) gare konusur zedapirebTan. aseTi momWeri oTxia. 

momWerebis Siga zedapiri daxrilia saWedi manqanebis sacemelebis muSa zedapiris 

analogiurad. 

 

 
nax. 3. mowyobilobis sqema: 1 _ sadgaris zeda fila;  

2 _ mimmarTveli Stifti; 3 _ damwoli milisa;  

4 _ momWerebi; 5 _ zambara; 6 _ WanWiki 

 

eqsperimentuli mowyobiloba muSaobs Semdegi principiT: nimuSis qveda bolo 

magrdeba namzadis damWerSi. mowyobiloba Tavsdeba wnexis magidaze. amis Semdeg 

nimuSi TandaTan garkveuli bijiT gadaadgildeba deformaciis keraSi manam, sanam 

nimuSis wina torsi ar miaRwevs momWerebis Siga zedapirs. amis Semdeg CairTveba 

wnexi, romlis yvinTa gadaaadgilebs damwol milisas qveviT winaswar gaTvlil 

manZilze. damwoli milisa Tavisi Sigakonusuri zedapiriT awveba momWerebis gare-

konusur zedapirebs da aiZulebs maT miuaxlovdnen erTmaneTs, ris Sedegadac xo-

rcieldeba liTonis plastikuri deformacia da nimuSis diametris moWimva. wnexis 

reversis Semdeg damwoli milisa da momWerebi zambarebis (5) meSveobiT ubrundeba 

sawyis mdgomareobas da deformaciis keraSi Tavisufldeba adgili nimuSis momde-

vno miwodebisa da moWimvisaTvis.  

radialuri moWimvis procesis eqsperimentuli kvleva Catarda r. dvalis man-

qanaTa meqanikis institutis masalebis sacdeli laboratoriis wnexze, romelic 
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faqtobrivad kumSvaze gamosacdel MC-500 tipis danadgars warmoadgens. am danad-

garis sqema mocemulia me-4 nax-ze. 

 

 
 

nax. 4. kumSvaze gamosacdeli danadgaris sqema 

 

danadgaris teqnikuri maxasiaTeblebi: 

damtvirTavi mowyobilobis tipi _ orkoloniani, vertikaluri; 

muSa cilindris diametri _ 160 mm; 

muSa cilindris farTobi _ 201 sm2; 

muSa cilindris dguSis svla _ 50 mm; 

muSa cilindris dguSis sayenebeli svla _ 150 mm; 

sayrdeni filebis zomebi _ 320 x 320 mm; 

samuSao aris simaRle _ 360 mm; 

maRali wnevis tumbos tipi _ yvinTiani, araregulirebadi; 

nominaluri muSa wneva _ 25 meg pa; 

tumbos mwarmoebluroba _ 1,3 x 10-5 m3/wm;  

lilvis brunTa ricxvi _ 930 br./wT; 

zeTis rekomendebuli markebi _ MC-14, MC-20; 

gabarituli zomebi _ sigrZe x sigane x simaRle _ 1050 x 600 x 1370 mm; 

masa _ 420 kg. 

sacdeli MC-500 danadgaris gamoyenebiT, romelic aRWurvili iyo zemoT aR-

werili radialuri momWimi mowyobilobiT, laboratoriul pirobebSi Seswavlil 

iqna liTonis daZabul-deformirebuli mdgomareoba deformaciis keraSi radi-

aluri moWimvis dros. eqsperimentSi monawileobda ori nawilisgan Seddgenili 

tyviis cilindruli nimuSebi, romelTa erT-erTi naxevris RerZul sibrtyeSi da-
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tanili iyo wriuli anabeWdebi, e.w. sakoordinato bade. sacdeli nimuSebi naCve-

nebia me-5 nax-ze. nimuSebis masalad gamoyenebuli iyo tyvia, romlis simtkice 

gaWimvaze 12 – 13 meg pa-ia, kumSvaze _ 50 meg pa. nimuSebis zomebi aseTia: diametri 

_ 20; 24 mm; sigrZe _ 100 mm; wriuli anabeWdebis diametri _ 5 mm. 

 

 
 

nax. 5. sacdeli nimuSebi: a _ D20; b _ D24 

deformaciis reJimi: 

saerTo diametruli moWimva: 

4 mm _ D20 nimuSisaTvis da 4 mm _ D24 nimuSisaTvis;  

erTeuli moWimva orive nimuSisaTvis: 32,0max d mm; 3,0min d mm. 

miwodeba deformaciis keraSi _ 2 mm.  

 

 
 

nax. 6. deformirebuli nimuSebi: a _D20; b _ D24 

 

nimuSebis deformaciis Sedegad sakoordinato bade ganicdis formisa da zo-

mebis cvlilebas (nax. 6). elementaruli sferoebi, romelTa radiusia 5r mm de-

formaciis Semdeg gardaiqmneba elifsoidebad. plastikurobis Teoriidan cnobi-
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lia, rom elifsoidebis naxevarRerZebis Sefardeba sawyisi sferoebis radiusebTan 

warmoadgens Sesabamisi mTavari deformaciis mniSvnelobas. deformacia elifso-

idis mTavari RerZis gaswvriv iqneba ,1 r
an xolo deformacia meore RerZis gas-

wvriv _ .2 r
bn

 
am formulebSi a  da b elifsoidebis naxevarRerZebis mniSvnelo-

bebia namzadis RerZuli da radialuri mimarTulebiT. 

deformaciis mesame komponenti moiZebna moculobis mudmivobis pirobidan 

gamomdinare, plastikuri deformaciis dros, anu tolobidan 321   =0, defor-

maciis saZiebeli komponenti .213    

moWimvis Semdeg instrumentuli mikroskopiT xdeboda elifsoidebis naxevar-

RerZebis gazomva sami mTavari RerZis mimarTulebiT da Sesabamisi deformaciis 

sididis gamoTvla. Sedegebi mocemulia 1-l da me-2 cxrilebSi.  

              

cxrili 1E 

elementis zomebi da deformaciebi 

kveTis №  

 

 

namzadi D20 

RerZuli mimaTulebiT radialuri mimar-

TulebiT 

tangenciuri mimaTulebiT 

a ,%1  b ,%2  ,3  

saSualo mniSvnelobebi 

0 5,00 0,0 5,00 0,0 0,0 

1 5,34 6,8 4,68 6,4 -0,4 

2 5,48 9,6 4,54 9,2 -0,4 

3 5,64 12,8 4,46 12,2 -0,6 

               

cxrili 2  

elementis zomebi da deformaciebi 

kveTis №  

 

 

namzadi D24 

RerZuli mimaTulebiT radialuri mimar-

TulebiT 

tangenciuri mimaTulebiT 

a ,%1  b ,%2  ,3  

saSualo mniSvnelobebi 

0 5,00 0,00 5,00 0,00 0,00 

1 5,26 5,2 4,76 4,8 -0,4 

2 5,39 7,8 4,62 7,6 -0,2 

3 5,54 10,8 4,48 10,4 -0,4 

 

deformaciebis mocemuli mniSvnelobebis mixedviT ganisazRvra elementSi 

moqmedi Zabvebi. vinaidan deformaciebis mniSvnelobebi ar aRemateboda mcire plas-

tikuri deformaciebis mniSvnelobebs, amitom Semdgomi gaangariSeba moxda g. gen-

kis Teoriaze dayrdnobiT [9]. am Teoriis Sesabamisad dadgenilia kavSiri plas-

tikuri deformaciebis eqvs komponentsa da Zabvebis eqvs komponents Soris, rac 

maTematikurad ase gamoisaxeba: 
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sadac  

Xx, Yy, Zz, Xy, Yz, Xz _ Zabvebis komponentebia;    

,xx ,yy  ,zz xzyzxy  ,,,  _ deformaciebis komponentebi;    

zzyyxx   ; 

  cvladi sididea, romelic dakavSirebulia Zvris modulTan da elementis 

koordinatebzea damokidebuli;   

K aris sidide, romelic masalas gaaCnia. 

moculobis mudmivobis kanonidan gamomdinare, 0 , maSin 0K . 

vinaidan SerCeuli sakoordinato sistema mTavaria, SeiZleba daiweros, rom:  

.0

;;

;0

;;

321

321








xzyzxy

zzyyxx

XzYzXy
ZzYyXx







 

amis mixedviT rCeba sami gantoleba oTxi ucnobiT, romelTagan sami Zabvis 

komponentia da meoTxe _ cvladi   sidide, romelic koordinatebis funqciaa da 

deformaciis yoveli momentisaTvis moiTxovs gansazRvras: 
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meoTxe gantolebad SeiZleba g. mizasis plastikurobis pirobis gamoyeneba:  

 2222222 8)(6)()()( KZxYzXyXxZzZzYyYyXx  ,  (2) 

sadac K aris masalis plastikurobis mudmiva.  

mocemul SemTxvevaSi (mTavar sakoordinato sistemaSi) es piroba ase Caiwe-

reba: 

 
22

13
2

32
2

21 2)()()( S  .  (3) 

maSasadame, Tu cnobilia ),,( 321  deformaciebis komponentebi, advilad moi-

Zebneba ),,( 321  Zabvebis komponentebic.   

magaliTisaTvis ganvixiloT 1-li cxrilis konkretuli monacemebis (kveTi № 

1, zeda ganapira Sre) gaangariSeba. tyviis nimuSisaTvis SeiZleba miviRoT: 2S  

kg/mm2; k =1kg/mm2.  
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(1) formulaSi monacemebis CasmiT gveqneba: ;8,61  ;4,62  .4,03   

 ;73,6
1

]
2

4,04,6
8,6[

3

2
1 





  

 ;34,6
1

]
2

4,08,6
4,6[

3

2
2 





  

 .33,0
1

]
2

4,68,6
4,0[

3

2
3 





  

 is gansazRvrisaTvis Zabvebis es mniSvnelobebi unda Caisvas plastikuro-

bis pirobaSi:  

 8})73,64,0[()]4,0()34,6[()]34,6(73,6{[
1 222

2



, 

saidanac .63,5   

am SemTxvevaSi Zabvebis mniSvnelobebi iqneba:  

19,11  kg/ mm2 ; 12,12   kg/mm2 ; .058,03   kg/mm2 .  

analogiuri gamoTvlebis Sedegad, moWimvis danarCen stadiebze miiReba Zabve-

bis Semdegi mniSvnelobebi (cxrilebi 3 da 4):     

          

                           cxrili 3 

Zabvebis mniSvnelobebi 

Nnamzadi D20 

kveTis №  

 

mTavari deformaciebi, % mTavari Zabvebi, n/mm2 

1  2  3  1  2  3  

saSualo mniSvnelobebi 

0 0,0 0,0 0,0 0,0 0,0 0,0 

1 6,8 6,4 -0,4 1,19 1,12 0,06 

2 9,6 9,2 -0,4 1,18 1,13 0,05 

3 12,8 12,2 -0,6 1,178 1,14 0,02 

          

 

 cxrili 4 

Zabvebis mniSvnelobebi 

namzadi D24 

kveTis №  

 

mTavari deformaciebi, % mTavari Zabvebi, n/mm2 

1  2  3  1  2  3  

saSualo mniSvnelobebi 

0 0,00 0,00 0,00 0,00 0,00 0,00 

1 5,2 4,8 -0,4 1,19 1,11 0,09 

2 7,8 7,6 -0,4 1,18 1,13 0.05 

3 10,8 10,4 -0,4 1,17 1,14 0,04 

 

eqsperimentis Sedegad aRmoCnda, rom radialuri moWimvis procesSi liToni 

deformaciis keraSi imyofeba rTul daZabul-deformirebul mdgomareobaSi. defo-
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rmaciis keris liToniT Sevsebis procesSi Zabvebi 1  da 2 mcirdeba (kveTebi № 1, 

2, 3). aseve icvleba RerZuli Zabvac .2  deformaciis procesSi radialuri da Rer-

Zuli Zabvebis mniSvnelobebi TiTqmis erTmaneTis tolia, rac imaze miuTiTebs, rom 

liToni am ubanze imyofeba sufTa Zvrisadmi miaxloebul daZabul mdgomareobaSi, 

sadac plastikuri deformacia intesiurad mimdinareobs. miRebuli Sedegebis ana-

lizi cxadyofs, rom orive variantSi (namzadebi 20 da 24) Zabvebis mniSvnelobebi 

TiTqmis erTi da igivea. 

 

 

daskvna 

1. damzadebulia radialuri moWimvis specialuri mowyobiloba, romelic 

standartul hidravlikur wnexze radialuri deformaciis sxvadasxva reJimis 

dros cilindruli formis tyviis nimuSebSi moqmedi Zabvebis mniSvnelobebis dad-

genis saSualebas iZleva;  

2. eqsperimentuli kvlevis Sedegebis safuZvelze miRebulia Sedegebi, romel-

Ta analizi cxadyofs, rom deformaciis keris liToniT Sevsebis procesSi radi-

aluri moWimvis Zabvebi SedarebiT nela mcirdeba deformaciis keris gamosavali 

kveTisaken. 
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METALLURGY 
 

 

EXPERIMENTAL STUDY OF DEFORMATIONS AND STRESSES IN THE PROCESS 
OF RADIAL FORGING OF CYLINDRICAL BILLETS 

S. Mebonia, D. Gventsadze, A. Shermazanashvili  

(R. Dvali Institute of Machine Mechanics) 
 

Resume: There is considered the stress-deformed state of cylindrical billets in the deformation zone of 
radial forging machine and the stresses acting in the billet are studied. The precise determination of the oper-
ating stresses in radial forging machines is necessary for the proper design and reliable operation of the ma-
chine. 

The results of the experimental study of the stresses acting in the process of radial compression are 
presented. The study was carried out on a special device for radial compression, which with the help of a 
standard test press allows for various modes of radial deformation of cylindrical samples. 

By analyzing the results obtained from the experiment, it was found, that the strains acting in the work 
piece are almost equally varied along the length of the deformation zone, when the samples with a diameter 
of 20 and 24 m are deformed.  

 

Key words: deformation; force; radial compression; tension. 
 
 
 

 

МЕТАЛЛУРГИЯ 

 

 

ЭКСПЕРИМЕНТАЛЬНОЕ ИССЛЕДОВАНИЕ ДЕФОРМАЦИЙ И НАПРЯЖЕНИЙ 
В ПРОЦЕССЕ РАДИАЛЬНОГО ОБЖАТИЯ ЦИЛИНДРИЧЕСКИХ ЗАГОТОВОК 

Мебония С.А., Гвенцадзе Д.А., Шермазанашвили А.Г. 

(Институт механики машин им. Р. Двали) 

 

Резюме. Рассмотрено напряженно-деформированное состояние цилиндрических заготовок в 
очаге деформации радиально-ковочной машины и изучены действующие в заготовке напряжения. 
Точное определение действующих в радиально-ковочных машинах напряжений обязательно для 
проектирования и надежной эксплуатации машины. 

Представлены результаты экспериментального исследования действующих в процессе радиа-
льного обжатия напряжений. Исследование проводилось на специальном устройстве для радиального 
обжатия, которое с помощью стандартного испытательного пресса позволяет осуществлять различ-
ные режимы радиальной деформации образцов цилиндрической формы. 

Путем анализа полученных из эксперимента результатов установлено, что при деформации 
образцов диаметром 20 и 24 мм действующие в заготовке напряжения почти одинаково изменяются 
по длине очага деформации. 

 

Ключевые слова: деформация; напряжение; радиальное обжатие; усилие. 
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qimiuri teqnologia 

 

 

 

mzesumziras CenCos gavlena warmoebuli zeTis xarisxze  

manana siraZe, irine berZeniSvili, sofo ZnelaZe, Teimuraz SurRaia, 

nodar gozaliSvili 

(saqarTvelos teqnikuri universiteti, qarTvel mewarmeTa asociacia, soflis 

meurneobis samecniero-kvleviTi centri) 

 

 

reziume: gamokvleulia mzesumziras daqucmacebuli gulisa da CenCos narevidan 

gamowvliluli zeTis xarisxze CenCos raodenobis gavlena. eqsperimentulad dam-

tkicda, rom mzesumziras gulis narevSi CenCos momatebiT mcirdeba nimuSis cximi-

anoba. TiTqmis mTlianad da CenCos damatebuli raodenobis proporciulad lipi-

debSi gadadis cximovani mJavebi, gausapnavi da cvilismagvari nivTierebebi, aseve 

qlorofilebi, rac iwvevs zeTis Seferilobis gauaresebas (SemRvrevas). 

 

sakvanZo sityvebi: gausapnavi nivTierebebi; guli; Tavisufali cximovani mJa-

vebi; karotinoidebi; lipidebi; mzesumziras zeTi; narevi; qlorofilebi; Seferi‐

loba; CenCo. 

 

 

Sesavali  

bolo wlebSi Cvens qveyanaSi mkveTrad gaizarda mcenareul zeTebze moTxov‐

nileba, ramac ganapiroba zeTebis warmoebisadmi didi interesi. mcenareuli zeTe‐

bis warmoebis gazrdis erT-erTi mniSvnelovani pirobaa zeTovani nedleulis war‐

moebis mdgomareobis yovelmxriv Seswavla da kritikuli analizi [1, 2, 5]. amasTan, 

aucilebelia struqturuli cvlilebebis ganxorcieleba da siaxleebis Zieba ro‐

gorc warmoebaSi, ise zeTovani nedleulis axali Tanamedrove jiSebis gamoyvanasa 

da gadamuSavebaSi. mxolod kargi xarisxis nedleulisagan aris SesaZlebeli maRa‐

li kvebiTi Rirebulebis zeTebis miReba.  

zeTis xarisxis dasadgenad saWiroa arsebuli nedleulisa da mza produqti-

saTvis damaxasiaTebeli parametrebis Seswavla da miRebuli monacemebis gaTvalis-

winebiT axali teqnologiuri procesebis danergva. 

 

 

ZiriTadi nawili 

mzesumziras warmoebisas gansakuTrebuli yuradReba eqceva mzesumziras ned-

leulis momzadebis Taviseburebebs, Senaxvisa da gadamuSavebis araxelsayreli 
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mdgomareobis problemebs, rac garkveulwilad moqmedebs nedleulis teqikur-eko-

nomiur maCveneblebze. aqedan gamomdinare, rogorc ukve aRvniSneT, aucilebelia 

adgilobrivi mzesumziras nedleulis teqnologiuri individualurobis Seswavla, 

nedleulisagan pres-eqstraqciis meTodiT zeTebis miRebis stadiaze trigliceri-

debis Tanmxlebi nivTierebebis gamowvlilvis Sesaxeb mecnierul-teqnikuri war-

modgenebis gafarToeba, agreTve am nedleulisagan zeTebis warmoebis teqnologiis 

gaumjobesebis mizniT rekomendaciebis SemuSaveba.  

zeTovani nedleulis gadamuSavebis teqnologiaSi mniSvnelovan rols asru-

lebs nedleulis daqucmaceba da CenCos gayofa, radgan Teslis gulisagan CenCos 

srulad moSoreba mTel rig dadebiT faqtorebTanaa dakavSirebuli (ararafinire-

bul zeTSi narCenebis da, Sesabamisad, rafinirebisas danakargebis Semcireba; gam-

xsnelis danakargebis Semcireba eqstraqciis dros da sxv.) [7, 8]. 

mzesumziras gulebis CenCosagan maqsimalurad gancalkevebis tendencia gar-

kveulwilad ewinaaRmdegeba rekomendaciebs narevSi CenCos nawilakebis arsebobis 

Sesaxeb, vinaidan garkveuli raodenobis CenCo aucilebelia eqstraqciisas gamxsne-

lis gafrqvevis gaumjobesebis mizniT [5].  

eqstraqciis procesis dros CenCos arsebobiT gamowveuli uaryofiTi gavle-

nis Tavidan acileba erT-erTi mTavari faqtoria nedleulis gadamuSavebis uke-

Tesi meTodebis asaTviseblad. 

mzesumziras zeTis miRebisaas daqucmacebul guls emateba garkveuli raode-

nobis CenCo (3,0 _ 8,0 %). realurad sawarmoebSi xdeba CenCos ufro meti raodeno-

biT damateba.  

mzesumziras gulisa da CenCos qimiuri Sedgeniloba radikalurad gansxvave-

bulia. magaliTad, gulSi lokalizebulia lipidebi da cilebi. CenCo ki Seicavs 

araazotovan eqstraqciul nivTierebebs, ujrediss, xolo misi lipidebi _ Tavisu-

fal cximovan mJavebs, cvilebsa da cvilismagvar nivTierebebs. cximebis gamoyofis 

dros xdeba aRniSnuli nivTierebebis zeTSi gadasvla, xarisxis gauareseba da ze-

Tis rafinirebisas neitraluri cximebis danakargis gazrda [2, 4].     

mzesumziras daqucmacebuli gulisa da CenCos narevidan gamowvliluli ze-

Tis xarisxze CenCos raodenobis gavlenis dasadgenad Seswavlil iqna saqarTve-

los sxvadasxva raionidan 2017 wlis mosavlis Tanamedrove jiSebis gulebidan mi-

Rebuli lipidebis Sedgeniloba (cxrili 1), gamokvleulia mzesumziras gulisa da 

CenCos sxvadasxva raodenobis modeluri narevebisagan (3-dan 15 %-mde) labora-

toriul pirobebSi gamowvliluli zeTebi (cxrili 2). laboratoriul pirobebSi 

miRebuli zeTebis paralelurad xdeboda maRali da dabali xarisxis mzesumziras 

nedleulisagan miRebuli sawarmoo zeTebis nimuSebis Seswavlac (cxrili 1) [3, 6]. 

rogorc 1-li cxrilis monacemebidan Cans, sawarmoo zeTebSi teqnikuri xa-

risxis SemcirebasTan erTad izrdeba Tavisufali cximovani mJavebis Semcveloba, 

rac mniSvnelovnad aRemateba saqarTveloSi moyvanil mzesumziras nedleulSi 

arsebul Tavisufal cximovan mJavebs. am faqtis mixedviT unda xdebodes glice-

ridebis hidrolizuri gaxleCa. magram am daskvnas ar adasturebs digliceridebis 

gazrdili wili dabali xarisxis sawarmoo zeTebSi. savaraudod, dabali xarisxis 

zeTebSi mJavuri ricxvis mniSvnelovani zrda ganpirobebulia eqstraqciis dros 

zeTSi gadasuli fosfolipidebis fosfatiduri mJavebis raodenobis gazrdiT. 
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cxrili 1  

mzesumziras gulis lipidebis xarisxis maCveneblebi 

 

xarisxis maCveneblebi, 

% 

mzesumziras lipidebi saqarTvelos 

sxvadasxva raionidan 

mzesumziras sawarmoo 

zeTebi 

dedoflis-

wyaro 

siRnaRi gurjaani I II III 

mJavuri ricxvi mgKOH* 2,25 3,2 2,7 3,3 4,1 5,8 

fosfatebi** 0,7 0,5 0,9 0,8 1,1 2,0 

gausapnavi nivTierebebi 0,5 0,8 0,7 1,0 1,3 1,9 

qlorofilebi (x10–4) 0,3 0,3 0,4 0,56 0,68 0,91 

karotinoidebi (x10–4) 6,3 5,1 5,8 5,5 5,5 6,0 

cximmJavuri Sedgeniloba: 

najeri  

oleinis  

linolis 

 

8,2 

47,0 

44,4 

 

9,0 

46,8   

43,9 

 

8,6 

46,2 

45,0 

 

11,8  

27,3  

59,9 

 

10,2  

30,0  

59,5 

 

9,1  

34,5  

50,0 

gliceridebi: 

monogliceridebi 

digliceridebi 

trigliceridebi 

 

kvali 

2,0 

92,0 

 

kvali  

1,5    

93,4 

 

kvali  

1,6 

93,3 

 

kvali 

2,1  

92,5 

 

kvali 

2,8  

91,6 

 

kvali 

3,7  

91,8 

  
* mocemulia oleinis mJavaze gadaangariSebiT. 

** mocemulia sterooleolecitinze gadaangariSebiT. 
 

mzesumziras Tanamedrove jiSebis lipidebSi gausapnavi nivTierebebis Semcve-

loba SedarebiT mudmivi sididea (0,5-dan 0,8 %-mde). 

mzesumziras zeTis pigmenturi Sedgeniloba warmodgenilia karotinoidebiT, 

romelTa Semcveloba ar aris damokidebuli teqnikur xarisxze. pigmentebi war-

modgenilia qlorofilebiTac, romlebic pirdapir damokidebulebaSia zeTis teq-

nikur xarisxze. 

kvlevisas arsebiTi damokidebuleba lipidebis cximmJavur Semcvelobasa da 

mzesumziras marcvlis xarisxs Soris ar aRmoCnda, magram, SeiniSneba najeri cxi-

movani mJavebis wilis Semcirebisa da oleinis mJavas masuri wilis momatebis ten-

dencia mzesumziras marcvlebis xarisxis gauaresebasTan erTad, ramac SeiZleba 

ganapirobos, Sesabamisad, linolenis mJavas Semcvelobis Semcireba.  

sawarmoo zeTebSi gamovlinda trigliceridebis Tanmdevi nivTierebebis mni-

Svnelovani mateba laboratoriul pirobebSi miRebul mzesumziras gulis lipi-

debTan SedarebiT, rac gamowveulia mocemuli nivTierebebis gadasvliT narevSi 

CenCos damatebiT zeTis gamowvlilvisas, razedac miuTiTebs momdevno kvlevebis 

Sedegebi. 

mzesumziras zeTis xarisxze CenCos gavlenis dasadgenad momzadebul iqna 

mzesumziras gulisa da CenCos sxvadasxva raodenobis narevi. CenCo damatebul iqna 

3-dan 15 %-mde. damatebuli CenCos zeda zRvari nakarnaxebi iyo sawarmoo praqti‐

kidan gmomdinare. miRebuli modeluri narevebis nimuSebis eqstrahireba mova-

xdineT soqsletis aparatSi petroleinis eTeriT (duRilis TO	≈ 40–60 0C) 3 sT-is 

ganmavlobaSi (cxrili 2 da nax. 1). 
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cxrili 2 

mzesumziras gulis lipidebis xarisxis maCveneblebi  

sxvadasxva raodenobis CenCosTan erTad 

 

xarisxis maCveneblebi, % narevSi damatebuli CenCos raodenoba, %  

(eqsperimentuli monacemebi) 

0 

(mxolod 

guli) 

 

3 

 

8 

 

 

 

 

12 

 

15 

100 (mxolod 

CenCo) 

nimuSis cximianoba 37,2 34,6 32,2  28,7 25,1 0,52 

zeTis Sedgeniloba: 

 

gausapnavi nivTierebebi: 

cvilismagvari  

nivTierebebi 

 

Tavisufali cximovani 

mJavebi, mg KOH 

 

qlorofilebi ( x 10-4 ) 

 

Seferiloba:  

kolorimetr  

`lovibondis~ mixedviT,  

15 yviTel erTeulze 

 

 

0,8 

 

0,01 

 

 

1,5 

 

0,53 

 

 

1,4 

 

 

1,7 

 

0,5 

 

 

2,5 

 

1,69 

 

 

1,5 

 

 

2,1 

 

1,6 

 

 

3,7 

 

1,84 

 

 

1,6 

 

 

 

 

 

 

 

 

 

2,3 

 

2,7 

 

 

5,4 

 

2,8 

 

 

1,67 

 

 

2,5 

 

3,9 

 

 

7,0 

 

3,1 

 

 

1,67 

 

 

16,3 

 

37,3 

 

 

42,6 

 

5,49 

 

 

3,9 

 

 

 
 

nax. 1. Tanmdevi nivTierebebis damokidebuleba CenCos raodenobaze            
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eqsperimentulad damtkicda, rom daqucmacebuli mzesumziras gulis narevSi 

CenCos momatebiT mcirdeba nimuSis cximianoba. TiTqmis mTlianad da narevSi dama-

tebuli CenCos raodenobis proporciulad lipidebSi gadadis cximovani mJavebi, 

gausapnavi da cvilismagvari nivTierebebi, agreTve qlorofilebi, rac iwvevs ze-

Tis Seferilobis gauaresebas. Tanmdevi nivTierebebis eqstrahirebis meqanizmi Sei-

Zleba warmovidginoT, rogorc maTi gamowvlilva CenCosagan gulebis zeTiT. 

CenCodan Tanmdevi nivTierebebis zeTSi gadasvlis analizi cxadyofs, rom am-

Jamad CenCos miRebuli norma sawarmoo narevSi (ara umetes 8 %-isa) warmoadgens 

mzesumziras gulis lipidebis xarisxis sagrZnoblad gauaresebis mizezs. am Sem-

TxvevaSi gausapnavi nivTierebebi izrdeba 1,3 %-iT, Tavisufali cximovani mJavebi – 2,2 

%-iT, cvilismagvari nivTierebebi – 1,59 %-iT, xolo qlorofilebi – TiTqmis 3,5-jer. 

savaraudoa, rom mzesumziras gulebisagan zeTis gamowvlilvisas narevSi Cen-

Cos ufro meti raodenobiT damateba gavlenas axdens ara marto zeTis xarisxze, 

aramed zeTis gamowvlilvis procesis efeqtianobazec, rasac amtkicebs Teoriul 

mniSvnelobebTan SedarebiT cximianobisa da qlorofilebis eqsperimentuli mona-

cemebis sagrZnoblad gazrdili mniSvnelobebi, romlebic gaangariSebulia CenCos 

lipidebis wilisa da modeluri nimuSebis lipidebs Soris Tanafardobis gaTva-

liswinebiT (nax-ebi 2 da 3). gaangariSeba Catarda Tanmdevi nivTierebebis propor-

ciuli gadanawilebiT CenCosa da gulis lipidebs Soris. 

 

 
 

nax. 2. cximis masuri wili modelur nimuSSi  

 

es daskvna mtkicdeba CenCodan zeTiT Tanmdevi nivTierebebis gamowvlilvis 

pirdapiri eqsperimentiT. laboratoriul pirobebSi moxda mzesumziras CenCos gac-

xeleba Tburi datenianebis temperaturaze (80–85 0C-ze) rafinirebul-dezodori-

rebul mzesumziras zeTTan erTad umniSvnelo raodenobis tenisa da dabalmole-

kuluri organuli mJavas (limonis) Tanaobisas, romelic Cveulebriv Sedis mzesum-

ziras marcvlis gulebis SedgenilobaSi. am ukanasknelis arseboba ganapirobebs 

mzesumziras CenCos Sesabamisi struqturebidan Tanmdevi komponentebis kavSirebis 

CamoSlas [4, 5]. 
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nax. 3. qlorofilebi modelur nimuSSi 

 

gacxeleba grZeldeboda perioduli morevis pirobebSi 40 wT-is ganmavlobaSi. 

zeTisa da CenCos narevSi CenCos raodenoba Seadgenda 15 %-s dezodorirebuli ze-

Tis wonidan. damuSavebis Semdeg zeTi moSorda CenCos filtraciis saSualebiT da 

gamokvleul iqna Tanmdevi nivTierebebis Semcvelobaze. zeTis Seferiloba ganisa‐

zRvra tintometr „lovibondiT“ 1 sm sisqis kiuvetSi.  

Sedegebi mocemulia me-3 cxrilSi, romelis mixedviTac saxezea zeTis feris, 

gausapnavi da cvilismagvari nivTierebebis mniSvnelovani zrda, rac srul Sesaba-

misobaSia laboratoriul pirobebSi gulisa da CenCos gansazRvruli raodenobis 

narevisagan eqstrahirebuli mzesumziras zeTis donesTan.  

 

cxrili 3  

Tanamdevi nivTierebebis eqstrahireba mzesumziras CenCosagan zeTiT 

 

xarisxis maCveneblebi, %    rafinirebuli 

dezodorirebuli zeTi 

zeTi CenCos 

damuSavebis Semdeg 

mJavuri ricxvi, mg KOH* 0,4 4,2 

cvilismagvari nivTierebebi – 2,7 

gausapnavi nivTierebebi 0,3 2,1 

Seferiloba tintometr 

„lovibondis“ mixedviT, 15 yviTel 

erTeulze 

 

0,6 

 

1,5 

 

*mocemulia oleinis mJavaze gadaangariSebiT. 

 

daskvna 

 Catarebuli eqsperimentis safuZveolze dadginda, rom mwife mzesumziras mar-

cvlis CenCosagan gamoyofili Tanmdevi nivTierebebis zeTSi gadasvla sagrZno-

blad auaresebs zeTis xarisxs. 
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 eqsperimentulad damtkicda isic, rom Tanmdevi nivTierebebis eqstrahirebis 

meqanizmia maTi gamowvlilva CenCosagan mzesumziras gulebisagan miRebuli ze‐

TiT;  

 Catarebuli gamokvlevebi saSualebas iZleva mecnierulad iqnes dasabuTebuli 

mzesumziras gadamuSavebisas daqucmacebul gulSi CenCos donis normireba; ama‐

sTan, dadasturdes imis aucilebloba, rom saWiroa ara marto am maCveneblis 

kontroli, aramed advilad msxvrevadi da Txeli CenCos mqone mzesumziras se‐

leqciuri jiSebis SemuSaveba da danergva Sesabamisi aparaturuli saSualebe‐

biT, romlebic uzrunvelyofs mcireCenCoani nedleulis gadamuSavebas; 

CenCos momatebiT mcirdeba eqstrahirebuli zeTis gamosavali da aparaturis 

mwarmoeobluroba, rac, Tavis mxriv, zrdis gamxsnelis xarjs; izrdeba agreTve 

Tburi da energetikuli resursebis xarjic; yovelive es ki iwvevs zeTebis war-

moebis TviTRirebulebis gazrdas. 
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CHEMIСAL TECHNOLOGY 
 
 

EFFECT OF SUNFLOWER SEED SHELL ON THE MAJOR COMPONENTS OF 
EXTRACTED OIL 

M. Siradze, I. Berdzenishvili, S. Dzneladze, T. Shurgaya, N. Gozalishvili  

(Georgian Technical University, Georgian Entrepreneur Association, Agricultural Scientific-Research 
Center) 

 

Resume: There was investigated the effect of the content of the sunflower seed shell (husk) in the 

mixture of kernels and shells (crunch) on the quality of extracted oil. It was established, that with the 
increasing of the seed shell content in the kernel and shell mixture, the oiliness of the sample decreases, but 
the content of free fatty acids, unsaponified and wax-like substances increases, as well as chlorophylls, 
which deteriorate the color of the oil.  

 
Key words: carotenoids; chlorophylls; color; extracted oil; free fatty acids; kernels; mixture; shells; 

sunflower; unsaponified substances. 

 
 
 

 

ХИМИЧЕСКАЯ ТЕХНОЛОГИЯ 

 

 

ВЛИЯНИЕ СЕМЕННОЙ ОБОЛОЧКИ ПОДСОЛНЕЧНИКА НА КАЧЕСТВО 

ПРОИЗВОДИМОГО МАСЛА 

Сирадзе М. Г., Бердзенишвили И. Г., Дзнеладзе С. Дж., Шургаия Т. А.,  
Гозалишвили Н. И. 

(Грузинский технический университет, Ассоциация грузинских предпринимателей, Научно-

исследовательский центр сельского хозяйства) 

 
Резюме. Исследовано влияние содержания семенной оболочки (лузги) подсолнечника в смеси 

ядра с оболочкой (мятка) на качество извлекаемого из нее подсолнечного масла. Установлено, что с 
повышением содержания семенной оболочки в составе смеси подсолнечного ядра с оболочкой 
снижается масличность образца, увеличивается содержание свободных жирных кислот, неомыляе-
мых и воскоподобных веществ, а также хлорофиллов, которые ухудшают цветность масла. 

 
Ключевые слова: липиды; лузга; неомыляемые вещества; подсолнечное масло; свободные 

жирные кислоты; смесь; хлорофиллы; цветность; ядро. 
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qimiuri teqnologia 

 

 

 

mzesumziras Tvisebebi simwifisa da Senaxvis sxvadasxva stadiaze  

manana siraZe, irine berZeniSvili, sofo ZnelaZe, nodar gozaliSvili 

(saqarTvelos teqnikuri universiteti, soflis meurneobis samecniero-kvleviTi 

centri) 

 

 

reziume: adgilobrivi mzesumziras bioqimiuri Tvisebebis kvlevis Sedegad da-

dginda, rom mosavlis simwifis periodisaTvis sakvlevi nedleuli xasiaTdeba gu-

lisa da CenCos Tanafardobis specifikuri mniSvnelobebiT. 

sagrZnoblad izrdeba nedleulis cximianoba Tavisufali lipidebis xarjze mo‐

savlis simwifis momentSi, rac aixsneba SeuRlebuli lipidebis masuri wilis zrdis 

SemcirebiT. 

aRsaniSnavia, rom trigliceridebis sruli sinTeziT mkveTrad mcirdeba ned-

leulis mJavuri ricxvi, xolo 1,5 TviT Senaxvis procesSi SeiniSneba mJavuri ricxvis 

zrda daaxloebiT 1,0 mg KOH-iT, rac gamowveulia imiT, rom Senaxvis procesSi mze-

sumziras nedleulis tenianoba optimalur zRvars zemoTaa. 

eqsperimentulad dadasturda isic, rom daumwifebeli Teslebis lipidebSi qlo‐

rofilebis sagrZnoblad maRali Semcvelobaa. 

 

sakvanZo sityvebi: Tavisufali lipidebi; mJavuri ricxvi; tenis Semcveloba; 

qlorofilebi. 

 

 

Sesavali  

soflis meurneobis kulturebis mosavlis aRebis sxvadasxva meTodis gamoye-

nebiT icvleba warmodgenebi nedleulis simwifis xarisxze. magaliTad, mzesumzi-

ras specifikidan gamomdinare, mniSvnelovania mecnierulad dasabuTebuli mosa-

zreba simwifesTan da mosavlis aRebasTan dakavSirebiT. rogorc cnobilia, mosav-

lis aRebis vadebi ZiriTadad ganisazRvreba mzesumziras gulis simwifiT. amasTan, 

meqanizebulad mosavlis aRebis dros bunebrivi simwifis procesis mosalodnelma 

Sewyvetam SeiZleba TeslSi sasargeblo nivTierebebis Semcvelobis Semcireba da 

maTi teqnologiuri Tvisebebis Secvla gamoiwvios. aqve SevniSnavT, rom mzesumzi‐

ras Teslebi (gansakuTrebiT daumwifebeli) Seicavs sakmao raodenobiT qlorofi-

lis jgufis pigmentebs [1, 2].  

sawarmoo gadamuSavebis procesSi mzesumziras, rogorc nedleulis, zogier-

Ti bioqimiuri maxasiaTebeli, xSirad teqnologiur mxaresTan davis mizezi xdeba 
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imis gamo, rom teqnologiuri gadamuSaveba iwvwvs xarisxis garkveulwilad gaua-

resebas [3]. 

 

 

ZiriTadi nawili 

mzesumziras warmoebis xarvezebis mizezebis Sesaswavlad aucilebelia dad-

gindes gadasamuSavebeli nedleulis Sedgenilobis maxasiaTeblebi, am nedleuli-

sagan miRebuli zeTebis Tvisebebi da am maxasiaTeblebis kavSiri mzesumziras sim-

wifis xarisxTan, Senaxvisas miRebuli cvlilebebi da teqnologiuri procesebis 

parametrebi. 

mniSvnelovania, rom simwifis bolo etapze mimdinare cvlilebebi arsebiT ze-

gavlenas axdenes axlad aRebuli mosavalis mdgomareobaze, gadamuSavebasa da Se-

naxvis stadiebze. Catarebul iqna kvlevebi adgilobriv mzesumziraze simwifis bo-

lo etapze da Senaxvisas. dakvirvebis Sedegebi mocemulia 1-l cxrilSi. 

rogorc cxrilis monacemebi cxadyofs, mosavlis simwifis periodisaTvis mim-

dinareobs SesamCnevi cvlilebebi gulisa daCenCos masuri wilebis raodenobaTa 

Tanafardobebs Soris, rac uzrunvelyofs gulis wilis mniSvnelovan zrdas. mosa-

vlis simwifis periodisaTvis yvela Seswavlil jiSs axasiaTebs gulisa da CenCos 

Tanafardobis specifikuri mniSvnelobebi. 

aRsaniSnavia, rom sagrZnoblad (2,5_4,0 %-iT) izrdeba nedleulis samomxmareb-

lo Rirebulebis ZiriTadi maCvenebeli _ cximianoba. cximianobis zrda ZiriTadad 

mimdinareobs Tavisufali lipidebis xarjze, radganac SeuRlebuli lipidebis ma-

suri wilis zrda gacilebiT naklebia, vidre Tavisufali lipidebisa.  

xsnadi da uxsnadi proteinebis Tanafardoba mosavlis simwifis momentisaTvis 

cvlilebebiT ar xasiaTdeba. amasTan, uxsnadi fraqciis erTdrouli zrdis gamo 

SeiniSneba cilis denaturaciis tendencia.  

uxsnadi naxSirwylebis (ujredisi) raodenobis miRweuli doneebi simwifis mo‐

mentisaTvis ucvlelia, xolo di- da oligosaqaridebis raodenobis mixedviT das‐

turdeba cvlilebebis sxvadasxva tendencia, romlebic, rogorc Cans, dakavSire-

bulia CenCoSi ujredisis masuri wilis cvlilebasTan. monosaqaridebi praqtiku‐

lad inarCunebs arsebul mdgomareobas bolo 15 dRis ganmavlobaSi mosavlis sim‐

wifis dawyebamde. 

sayuradReboa is faqti, rom trigliceridebis sruli sinTezis pirobebSi di‐

gliceridebis aRmoCenilma raodenobam SeiZleba moaxdinos mzesumziras nedle-

ulis samomxmareblo Tvisebebis mkveTri zrda, rac gamoiwvevs misi mJavuri ricx-

vis Semcirebas. 
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cxrili 1 

mzesumziras samomxmareblo Tvisebebis cvlileba  

simwifis bolo etapze da Senaxvisas 
 

 

xarisxis maCveneblebi mSral 

nivTierebaze gadaangariSebiT, % 

   

mosavlis 

simwifis 

dawyebamde 

15 dRiT 

adre 

mosavlis 

simwifis 

dros 

axlad aRebulis 

Senaxva 

30 dRe 45 dRe 

Teslis tenianoba 6,0 5,1 6,4 6,8 

masuri wili: 

gulis 

CenCos 

 

65,2 

34,8 

 

66,5 

33,5 

 

66,2 

33,8 

 

66,0 

34,0 

Tavisufali lipidebi: 

Teslis 

gulis 

gulis bmuli lipidebis masuri wili 

 

31,9 

58,9 

1,4 

 

34,4 

62,9 

1,7 

 

30,5 

62,6 

2,5 

 

30,3 

61,8 

3,1 

nedli proteinis masuri wili: 

Teslis 

gulis 

cilis fraqciuli Sedgeniloba 

wylis fraqcia 

NaCl marilis fraqcia 

0,2 %-iani NaOH tutis fraqcia 

uxsnadi narCeni 

 

13,9 

50,8 

 

18,6 

31,7 

10,8 

38,9 

 

17,1 

53,3 

 

18,6 

30,9 

8,9 

41,6 

 

24,2 

49,3 

 

18,5 

31,5 

10,1 

39,9 

 

24,9 

53,8 

 

18,6 

32,4 

11,2 

37,8 

naxSirwylebis masuri wili: 

monosaqaridebi 

di- da oligosaqaridebi 

 

1,9 

14,4 

 

2,1 

15,0 

 

2,8 

14,9 

 

2,9 

14,0 

 

saerTo nacris masuri wili 4,9 5,0 4,3 3,8 

nedli ujredisi 

gulSi 

CenCoSi 

 

0,6 

59,4 

 

0,6 

50,2 

 

1,3 

46,9 

 

1,1 

47,7 

Teslis zeTis mJavuri ricxvi, mg KOH 6,1 5,9 6,7 7,0 

pigmenturi Sedgeniloba: (× 10-4 ) 
karotinoidebis masuri wili, 

qlorofilebis masuri wili, 

 

6,0 

1,0 

 

 

5,0 

0,5 

 

5,4 

0,6 

 

5,5 

0,6 

gulis gliceridebi: 

monogliceridebi 

digliceridebi 

trigliceridebi 

 

kvali 

2,7 

89,4 

 

kvali 

2,0 

91,6 

 

kvali 

1,6 

92,0 

 

kvali 

1,3 

91,8 
 

SesamCnevi cvlilebebiT xasiaTdeba cximianoba, romelic mcirdeba daaxlo-

ebiT 1–4 %-iT 45 dRis ganmavlobaSi Senaxvisas, rasac Tan axlavs bmuli lipide-

bis Sesabamisi zrda. 

aRsaniSnavia, rom daumwifebeli Teslebis lipidebSi qlorofilebis sagrZno-

blad maRali Semcvelobaa, Tumca maTi Semcvelobis saerTo done nedleulisagan mi-

Rebul zeTebSi mosavlis simwifis dawyebamde da pirvel TveebSi mosavlis aRebidan, 

ver aRwevs sawarmoo zeTebSi maTi Semcvelobis dones (cxrili 2). es mowmobs ze-

Tebis miRebis procesSi qlorofilebis moxvedris damatebiTi wyaros arsebobas. 
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karotinoidebis Semcveloba, piriqiT, praqtikulad SesabamisobaSia sawarmoo 

zeTebis donis mniSvnelobebTan.  
 

cxrili 2  

mzesumziras sawarmoo zeTebi 
 

xarisxis maCveneblebi, % I II III 

mJavuri ricxvi, mg KOH 3,3 4,1 5,8 

fosfatidebi  0,8 1,1 2,0 

gausapnavi nivTierebebi 1,0 1,3 1,9 

qlorofilebi (x10–4) 0,56 0,68 0,91 

karotinoidebi (x10–4) 5,5 5,5 6,0 

cximmJavuri Sedgeniloba: 

najeri 

oleinis 

linolis 

 

11,8 

27,3 

59,9 

 

10,2 

30,0 

59,5 

 

9,1 

34,5 

50,0 

gliceridebi: 

monogliceridebi   

digliceridebi   

trigliceridebi 

 

kvali 

2,1 

92,5 

 

kvali 

2,8 

91,6 

 

kvali 

3,7 

91,8 
 

1,5 TviT Senaxvis procesSi SeiniSneba mJavuri ricxvis zrda daaxloebiT 1,0 

mg KOH-iT. es imiT aixsneba, rom Senaxvis procesSi mzesumziras nedleuli inar-

Cunebs tenianobas optimalur zRvarze zemoT. 

mocemuli kvlevebis Sedegebi SeiZleba gamoyenebul iqnes mzesumziras nedle-

ulis samomxmareblo Tvisebebis gaumjobesebis mizniT rekomendaciebis SesamuSa-

veblad, romlebic uzrunvelyofs zeTis danakargebis Semcirebas axlad aRebuli 

nedleulis gadamuSavebis procesSi. 

 

daskvna 

 mosavlis simwifis periodisaTvis mimdinareobs SesamCnevi cvlilebebi guli-

sa da CenCos masuri wilebis raodenobaTa Tanafardobebs Soris, rac uzrun-

velyofs gulis wilis mniSvnelovan zrdas;  

 sagrZnoblad izrdeba nedleulis cximianoba Tavisufali lipidebis xarjze; 

 xsnadi da uxsnadi proteinebis Tanafardoba mosavlis simwifis momentisa-

Tvis cvlilebebiT ar xasiaTdeba; 

 daumwifebeli Teslebis lipidebSi aRmoCnda qlorofilebis sagrZnoblad 

maRali Semcveloba. cximianoba mcirdeba daaxloebiT 1 – 4 %-iT, xolo mJa-

vuri ricxvi izardeba 1,0 mg KOH-iT 45 dRis ganmavlobaSi Senaxvisas. 
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СHEMICAL TECHNOLOGY 
 
 

SUNFLOWER PROPERTIES AT DIFFERENT STAGES OF MATURITY AND STOR-
AGE 

M. Siradze, I. Berdzenishvili, S. Dzneladze, N. Gozalishvili  

(Georgian Technical University, Agricultural Scientific-Research Center) 

 
Resume: The investigation of biochemical properties of local sunflower has shown that raw material 

for the maturation period is characterized by the specificity of the ratio of the content of the kernel and husk. 
Due to free lipids at the time of harvest maturity, the oiliness is significantly increased, that can be ex-

plained by decreasing of the mass of bound lipids. 
It should be noted, that the full synthesis of triglycerides is sharply reduced the raw materials acid 

number and in the 1.5-month storage process, the increase in the acidic number is close to 1,0 mg KOH. This 
causes the moisture content of the above the optimal edge of the storage process. 

There has been experimentally proved, that in immature seeds markedly high level of chlorophyll con-
tent was observed.  

 
Key words: acid number; free lipids; chlorophyll content; moisture content. 

 
 

 

 

ХИМИЧЕСКАЯ ТЕХНОЛОГИЯ 
 

 

СВОЙСТВА ПОДСОЛНЕЧНИКА НА РАЗНЫХ СТАДИЯХ СОЗРЕВАНИЯ И 

ХРАНЕНИЯ 

Сирадзе М. Г., Бердзенишвили И. Г., Дзнеладзе С. ДЖ., Гозалишвили Н. И. 

(Грузинский технический университет, Научно-исследовательский центр сельского хозяйства) 

 
Резюме. Исследование биохимических свойств местного подсолнечника показало, что сырье 

для периода созревания характеризуется специфичностью соотношения содержания ядра и лузги. 
Масличность значительно увеличивается за счет свободных липидов в момент созревания уро-

жая, что можно объяснить уменьшением доли связанных липидов. Следует отметить, что полный 
синтез триглицеридов резко снижает кислотное число сырья, и в 1,5-месячном процессе хранения 
увеличение кислотного числа близко к 1,0 мг КОН, это приводит к тому, что содержание влаги под-
солнечника в процессе хранения превышает оптимальный предел. 

Экспериментально доказано, что в незрелых семенах заметен высокий уровень содержания 
хлорофиллов. 

 
Ключевые слова: кислотное число; свободные липиды; содержание влаги; содержание хло-

рофиллов. 
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rkinigzis transporti 

 

 

 

Sualeduri sadgurebis sasargeblo sigrZis dagrZeleba rkinigzis  

simZlavrisa da matarebelTa moZraobis siCqaris gazrdis mizniT 

beJan didebaSvili, merab CalaZe, tariel kotrikaZe,  

vladimer vaSakiZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia moZraobis zomebisa da tvirTis moculobis zrdasTan daka-

vSirebiT Sualeduri sadgurebis gadakeTeba axali mimReb-gamgzavni liandagis dama-

tebiT d yvela mimReb-gamgzavni liandagis sasargeblo sigrZis dagrZelebiT 850 m-mde, 

vinaidan aseTi tipis gadakeTeba sWirdeba saqarTveloSi arsebuli Sualeduri sadgu-

rebis umravlesobas, romelTa sasargeblo sigrZe ver akmayofilebs Tanamedrove 

moTxovnebs (850, 1050, 1250 m) da gacilebiT naklebia (720 m da ufro naklebic). kvle-

vebis safuZvelze dadgenilia iseTi varianti, romlis drosac sadguris gamtaruna-

rianobis gazrda perspeqtivaSi gadazidvis moculobis gazrdis saSualebas iZleva. 

 

sakvanZo sityvebi: gamtarunarianoba; liandagis sasargeblo sigrZe; matareb-

lis masa; mTavari liandagi; mimReb-gamgzavni liandagi; mrudis radiusi; saangari-

So qanobi; tvirTnakadi. 

 

 

Sesavali  

cnobilia, rom saqarTvelo evropa-aziis damakavSirebeli derefnis erT-erTi 

mniSvnelovani nawilia. perspeqtivaSi mosalodnelia, rom CineTis, Sua aziis da 

iranis tvirTebma evropisaken saqarTvelos gavliT gaiaros. amisaTvis aucilebe-

lia saqarTvelos sarkinigzo infrastruqturis modernizacia da ganviTareba mosa-

lodneli gazrdili tvirTnakadis droulad da srulyofilad gatarebisaTvis. sa-

qarTveloSi dawyebulia anakliis axali portisa da xaragauli-xaSuris Semovli-

Ti ubnis mSenebloba, agreTve Tbilisi-baTumis sarkinigzo xazis (gadasarbenebis 

da sadgurebis) reabilitacia matarebelTa moZraobis siCqarisa da tvirTebis mo-

culobis gazrdis mizniT. 

 

 

ZiriTadi nawili 

tvirTebis gadazidvis moculobisa da tvirTis adgilze droulad mitanis 

daCqarebaze mravali iseTi faqtori moqmedebs, rogoricaa rkinigzis xazis saanga‐
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riSo qanobi, mrudis radiusi, materebelTa masa, mTavar liandagTa raodenoba. ma-

terebelTa masisa da siCqaris gazrdis dros Sualedur sadgurebSi icvleba mim-

Reb-gamgzavni liandagebis sigrZe; amasTan, moZraobis maRali intensiurobis piro-

bebSi aucilebeli xdeba mTavar liandagebze ufro misaRebi da gaumjobesebuli 

(1/18, 1/22 markis) Tanamedrove saisre gadamyvanebis dayeneba, vinaidan saqarTveloSi 

arsebuli Sualeduri sadgurebis sasargeblo sigrZe SeiZleba 720 m da ufro nak-

lebic ki iyos, rac ver akmayofilebs Tanamedrove moTxovnebs (850 m, 1050 m, 1250 m). 

amitom zemoaRniSnuli Ppirobebis dasakmayofileblad saWiro xdeba maTi dagrZe-

leba da rekonstruqcia. 

ganvixiloT, Tu rogor xdeba moZraobis zrdasTan dakavSirebiT Sualeduri 

sadguris gadakeTeba erTi mimReb-gamgzavni liandagis damatebiT da yvela mimReb-

gamgzavni liandagis 850 m-mde dagrZelebiT (nax. 1). liandagi 3-is sasargeblo si-

grZea 720 m, Α _ Б ki _ upiratesi mimarTuleba. 

 

 
 

nax. 1. Sualeduri sadguris gadakeTeba mimReb-gamgzavni  

liandagebis dagrZelebiT da damatebiTi liandagis dagebiT 

 

dasawyisisaTvis aucilebelia jer axali mimReb-gamgzavni liandagisaTvis ad-

gilis SerCeva da Semdeg arsebuli liandagebis dagrZelebis sakiTxis gadawyveta. 

topografiuli da adgilobrivi pirobebis gaTvaliswinebiT axali mimReb-gamgzavni 

liandagi unda daigos liandagi 3-is an mTavari liandagis gverdiT. pirvl Sem-

TxvevaSi sadguris principuli sqema ar Seicvleba. sakiTxis aseTi gadawyveta Sesa-

Zlebelia, Tu perspeqtivaSi Α_Б xazze gadazidvis moculoba ar gaizrdeba. gada-

zidvis moculobis gazrda ki gamoiwvevs sadguris Sesasvleli da gasasvleli ye-

lebis datvirTulobis gazrdas da sadguris gamtarunarianobis Semcirebas. 

axali mimReb-gamgzavni liandagis mTavari liandagi I-is gverdiT dagebis Se-

mTxvevaSi gveqneba naxevrad grZivi wyobis Sualeduri sadguri. matareblebi, rom-

lebic sadgurze Sedis Б upiratesi mimarTulebidan da unda gaCerdes, maSinve ux-

vevs marjvniv axlad dagebul liandagze. centraluri yelidan SeiZleba erTdro-

ulad gaigzavnos matareblebi Α (me-5 liandagidan) da Б mimarTulebiT. aseTi ga-

dakeTebis dros yelebis gamtarunarianobis gazrda perspeqtivaSi gadazidvis Α_Б 

mimarTulebiT moculobis gazrdis saSualebas iZleva. 

aRsaniSnavia, rom naxevrad grZiv sqemebze axali liandagis ganlageba moiT-

xovs sasadguro moednis dagrZelebas. rTul topografiul pirobebSi danaxarjebi 

mSeneblobaze SeiZleba iyos sakmaod maRali. magram axali mimReb-gamgzavni lian-

dagis dageba SesaZlebelia samgzavro Senobis sawinaaRmdego mxridanac. am dros Б 
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mimarTulebiT ar moiTxoveba grZivi profilis Serbileba, Tumca samgzavro Seno-

bis axlos saWiro iqneba samgzavro baqnis mSenebloba. arsebuli liandagis 850 m-

mde dagrZeleba mizanSewonilia Б mimarTulebiT, radgan am SemTxvevaSi ivaraudeba 

minimaluri danaxarjebi.  

satvirTo materebelTa masisa da sigrZis momatebisas sadguris liandagebis 

dagrZeleba, rogorc wesi, xorcieldeba manamade moqmedi lokomotivebis ufro 

mZlavri lokomotivebiT SecvlasTan erTad. ufro mZlavri lokomotivebis gamoye-

nebiT izrdeba ubnis gamtarunarianoba rogorc matereblebis moZraobis siCqareis, 

ise tonebiT gamosaxuli matarebelTa masis gazrdis pirobebSi.  

erTliandagiani da orliandagiani Sualeduri sadgurebis tipobriv sqemebze 

liandagTa dagrZelebis SesaZlo (racionaluri) variantebi naCvenebia me-2 da me-3 

nax-ebze. 

 

 
 

nax. 2. erTliandagian Sualedur sadgurze liandagTa dagrZelebis variantebi:  

a _ sadguris sqema liandagTa naxevrad grZivi wyobiT; b _ liandagTa ganivi wyobiT da 

samgzavro Senobis sawinaaRmdego mxares ganlagebiT; g _ liandagTa grZivi wyobiT da sat-

virTo mowyobilobaTa samgzavro Senobis mxares ganlagebiT 

 

 
 

nax. 3. orliandagian Sualedur sadgurze liandagTa dagrZelebis variantebi:  

a _ sadguris sqema liandagTa ganivi wyobiT; b _ sqema liandagTa naxevradgrZivi wyobiT 
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sadguris mimReb-gamgzavni liandagebis dagrZeleba SeiZleba ganxorcieldes 

saWiro farglebSi, saxeldobr, 720 m-dan 850 m-mde, 850 m-dan 1050 m-mde, 1050 m-dan 

1250 m-mde da a. S. liandagTa dagrZeleba mizanSewonilia ganxorcieldes sadguris 

erT-erT mxares, saiTac es ufro mosaxerxebeli, ekonomikuri da efeqturia. zog 

SemTxvevaSi liandagTa dagrZeleba Zalauneburad unda ganxorcieldes sadguris 

orive bolodan, rac ufro met kapitalur xarjebTanaa dakavSirebuli. 

 

 

daskvna 

amrigad, Sualeduri sadgurebis mimReb-gamgzavni liandagis sasargeblo si-

grZis dagrZelebiTa da axali mimReb-gamgzavni liandagis damatebiT perspeqtivaSi 

SesaZlebelia mivaRwioT sadgurebis gamtarunarianobis gazrdas, rac pirdapir 

kavSirSia matarebelTa moZraobis siCqarisa da gadazidvis moculobis amaRleba‐

sTan. 
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RAILWAY TRANSPORT 
 
 

EXTENSION OF INTERMEDIATE STATIONS USEFUL LENGTH IN ORDER TO 
INCREASE THE RAILWAY CAPABILITY AND TRAIN MOVEMENT SPEED 

B. Didebashvili, M. Chaladze, T. Kotrikadze, V. Vashakidze  

(Georgian Technical University) 

 
Resume: There are considered the related with traffic size and cargo volume growth the alteration of 

intermediate stations by addition of new receiving-sending track the addition and extension of all receiving-
sending tracks the useful length of rails on 850 m, since such alteration is necessary for most of the existing 
in Georgia intermediate stations, those useful length does not meet modern requirements (850 m, 1050 m, 
1250 m) and is much less (720 meters or even less). On the basis of the examples there are determined the 
variants in that the capacity of the stations will be increased in the perspective for increased volume of cargo 
transportation.  

 
Key words: capacity trafic; cargo traffic; design slope; main track; radius of curvature; receiver-sen-

der track; train mass; useful length of track. 

 
 

 

ЖЕЛЕЗНОДОРОЖНЫЙ ТРАНСПОРТ 

 

 

УДЛИНЕНИЕ ПОЛЕЗНОЙ ДЛИНЫ ПРОМЕЖУТОЧНЫХ СТАНЦИЙ ДЛЯ 
ЖЕЛЕЗНОДОРОЖНОЙ МОЩНОСТИ И УВЕЛИЧЕНИЯ СКОРОСТИ ПОЕЗДОВ 

Дидебашвили Б. Ш., Чаладзе М. И., Котрикадзе Т. И., Вашакидзе В. Р. 

(Грузинский технический университет) 

 
Резюме. Рассмотрена переделка промежуточных станций для увеличивающихся размеров 

движения и объемов грузов с помощью добавления новых приемо-отправочных путей и их удли-
нения до 850 м. Такого типа переделка обязательна для большинства промежуточных станций в Гру-
зии, поскольку их полезная длина не удовлетворяет современным требованиям (850 м, 1050 м, 1250 
м) и гораздо меньше (720 м и меньше). 

С примера установлены такие варианты, с помощью которых увеличение пропускной способ-
ности на станциях в перспективе даст возможность освоить увеличенный объем перевозок. 

 
Ключевые слова: главный путь; грузопоток; масса поезда; полезная длина пути; приемо-

отправочный путь; пропускоспособность; радиус кривой; расчетный уклон. 
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rkinigzis transporti 

 

 

 

mikroprocesoruli gadasvlis signalizaciis avtomaturi teqnikuri 

momsaxurebis organizeba  

nino muxigulaSvili, merab CalaZe, beJan didebaSvili,  

mixeil grigoraSvili 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia axali МАПС-is tipis mikroprocesoruli sistema, rome-

lic yvela saxis arsebuli gadasvlis signalizaciis, centralizaciisa da blokire-

bis mowyobilobebis gakontrolebisa da marTvis saSualebas iZleva. aseTi tipis sis-

tema advilad dasamontaJebeli blokur-moduluri sistemaa, romelsac mcire momsa-

xureba sWirdeba. igi maRali saimedoobiT da garkveuli ekonomikuri efeqtianobiT 

gamoirCeva, rac sagrZnoblad amcirebs saeqspluatacio xarjebs da gamoricxavs spi-

lenZis masalebis qurdobiT gamowveul danakargebs. 

 

sakvanZo sityvebi: blokireba; blokur-moduluri sistema; intervaluri regu-

lireba; mikroprocesoruli teqnika; gadasvlis ubnebi; saliandago ubnebi; saposto 

mowyobilobebi; sarelso wredebi; signalizacia; centralizacia; cifruli garda-

mqmneli. 

 

 

Sesavali  

XX saukunis meore naxevridan mikroprocesoruli teqnikis swrafma ganviTa-

rebam ganapiroba mowyobilobebis farTo speqtridan maTi mdgomareobis Sesaxeb an-

loguri monacemebis miReba, gaCnda analogur-cifruli gardamqmnelebi. 80-iani 

wlebis Sua periodidan ki daiwyo teqnikuri momsaxurebis procesis avtomatizacia 

kompaqturi telesazomi gadamwodebis, mikroprocesoruli sistemebis calkeuli 

kvanZebisa da blokebis rezervirebis bazaze. dRemde mimdinareobs maTi funqciuri 

SesaZleblobebis zrda da gabaritebis Semcireba. 

 

 

ZiriTadi nawili 

МАПС-is tipis sistema emsaxureba yvela saxis samanqano da sacalfexo gada-

sasvlelebs, axali sistemebis daproeqtebas da moqmedi sistemebis rekonstruqcias. 

am sistemis saSualebiT SesaZlebelia arsebuli gadasvlis signalizaciis, cen-

tralizaciisa da blokirebis mowyobilobebis (sarkinigzo gadasasvlelebis Suqni-
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Snebis, akustikuri signalizaciis, yvela saxis Slagbaumebis, gadasasvlelebis 

gadamRobi mowyobilobebis, gadamRobi SuqniSnebis) gakontroleba da marTva. amav-

droulad, aseve SesaZlebelia yvela saxis urTierTdamokidebulebisa da urTierT-

Sesabamisobis SenarCuneba gadasvlis signalizaciis sistemis funqcionirebisas. 

МАПС-is tipis sistema uzrunvelyofs arsebuli informaciis miwodebas da 

sagadasasvlelo centralizaciis Semsrulebeli mowyobilobebis marTvas, rode-

sac kontrolirebad liandagze matarebli uaxlovdeba sistemis moqmedebis zonas. 

liandagis specializaciisa da saliandago blokirebis moqmedebis miuxedavad, 

Setyobinebis miReba da gadasasvlelis gaReba xdeba mxolod maSin, roca matareb-

lis bolo vagoni gaivlis gadasasvlelis zonas da Tavisufali iqneba yvela kon-

trolirebadi liandagi. gadasasvleli ubnebis kontrols МАПС-is tipis sistema 

axorcielebs savele mowyobilobebis saSualebiT. 

aRniSnuli sistema gamoirCeva mcire momsaxurebiT. igi martivad dasamonta-

Jebeli blokur-moduluri sistemaa, romelic saSualebas iZleva aRWurvos ro-

gorc daucveli da daculi, ise sacalfexo gadasasvlelebi, romlebic erTlian‐

dagian da mravalliandagian gadasarbenebze mdebareobs (kerZod iq, sadac matareb-

lebi nebismieri intensiurobiT moZraobs). 

МАПС-is tipis sistemas SeuZlia imuSaos nebismieri tipis saliandago bloki-

rebisas da im adgilebSi, sadac ar arsebobs matareblis intervaluri regulire-

bis marTvis sistemebi. 

1-l nax-ze warmodgenilia МАПС-is tipis mowyobiloba, romlis bloki Seqmni-

lia kontroleris sabaziso erTeulis safuZvelze.  

liandagis ubnebis savele mowyobilobebis kontroli xdeba RerZebis daTv-

lis meTodiT (ЭССО). 

 

 
nax. 1. sagadasasvlelo centralizaciis МАПС-is tipis bloki 

 

МАПС-is tipis bloks SeuZlia sakontrolo da diagnostikuri informaciis Tr 

arxis saSualebiT Setyobineba gadasces uaxloes sadgurs daTvlis punqtebis mu-

Saobisa da mtyunebebis, kontrolirebadi saliandago ubnebis dakavebulobisa da 

Tavisuflebis Sesaxeb; amasTan, TviT МАПС-is tipis blokis diagnostikuri infor-

maciisa da mdgomareobis Sesaxeb. 
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МАПС-is tipis blokis agebuleba (nax. 2) Tavisi didi sarezervo sivrciT mra-

valjeradi nebismieri axali rgolis damatebebis saSualebas iZleva. am bloks 

aqvs maRali saimedooba da inarCunebs sagadasasvlelo signalizaciis marTvis 

funqcias ori damTvleli punqtis mwyobridan gamosvlis SemTxvevaSi. 

 

 

 

nax. 2. sareleoi karada da МАПС-is tipis bloki 

  

МАПС-is tipis blokis ZiriTadi teqnikuri maxasiaTeblebia: 

 eleqtroenergiis miwodeba DDC _ mudmivi Zabvis sidide: 11-dan 36 v-mde; 

 eleqtroenergiis miwodeba AC _ cvalebadi Zabvis sidide: 16 v; 

 gamoyenebadi simZlavre _ araumetes 15 va; 

 samuSao temperaturebi _ -60... + 85 0С; 

 saerTo zomebi _ 310х266х171 mm; 

 scb-is Tanamedrove cifrul sistemebTan dasakavSireblad gaTvaliswinebu-

lia RS232/485 tipis interfeisi, romelic uzrunvelyofs Ria MODBUS pro-

tokolis gamoyenebas. 

МАПС-is tipis bloki xasiaTdeba mTeli rigi efeqtiani ekonomikuri maCveneb-

lebiT, kerZod: 

 saposto mowyobilobebis momsaxurebis, kapitaluri mSeneblobis, montaJisa 

da movla-Senaxvis xarjebis SemcirebiT; 

 releebis raodenobis SemcirebiT;  

 sarelso wredebis ararsebobiT, rac saeqspluatacio xarjebis Semcirebisa 

da spilenZis masalebis qurdobiT gamowveuli danakargebis gamoricxvis sa‐

Sualebas iZleva. 
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daskvna 

amrigad, mikroprocesoruli sagadasasvlelo signalizaciis avtomaturi teq-

nikuri momsaxurebis organizebisaTvis МАПС-is tipis mikroprocesoruli sistemis 

gamoyenebiT SesaZlebelia signalizaciis centralizaciisa da blokirebis mowyo-

bilobebis saSualebiT yvela saxis arsebuli gadasasvlelebis gakontroleba da 

marTva. sistema saWiroebs mcire momsaxurebas. igi advilad dasamontaJebeli blo-

kur-moduluri sistemaa, romelic rogorc daucveli da daculi, ise sacalfexo 

gadasasvlelebis aRWurvis saSualebas iZleva; amasTan, igi gamoirCeva mTeli rigi 

ekonomikuri maCveneblebis efeqtianobiT. 
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RAILWAY TRANSPORT 
 
 

ORGANIZATION OF AUTOMATIC MAINTENANCE OF THE  
MICROPROCESSORS CROSSING SIGNALIZATION 

N. Mukhigulashvili, M. Chaladze, B. Didebashvili, M. Grigorashvili  

(Georgian Technical University) 

 
Resume: There is considered new Computer-based Level Crossing Protection type microprocessor 

system, that gives the possibility to control and manage all types of transmitters through signaling centra-
lization and blocking devices. This type of system represents a low service, easy-to-install block-modular 
system, that has high reliability and some economic efficiency, that gives the possibility to reduce the cost of 
exploitation and excludes losses due to stealing of copper materials.  

 
Key words: blocking; block-modular system; centralization; crossing areas; digital transducer; inter-

val regulation; microprocessor engineering; post devices; rail circuits; signalization. 

 
 
 

 

ЖЕЛЕЗНОДОРОЖНЫЙ ТРАНСПОРТ 

 

 

ОРГАНИЗАЦИЯ ТЕХНИЧЕСКОГО ОБСЛУЖИВАНИЯ 
МИКРОПРОЦЕССОРНОЙ ПЕРЕЕЗДНОЙ АВТОМАТИЧЕСКОЙ 

СИГНАЛИЗАЦИИ 

Мухигулашвили Н. И., Чаладзе М. И., Дидебашвили Б. Ш., Григорашвили М. Т. 

(Грузинский технический университет) 

 
Резюме. Рассмотрена новая микропроцессорная система типа МАПС, которая дает возмож-

ность контролировать и управлять любыми типами существующих переездов с помощью централь-
ной сигнализации и блокировки устройств. Система такого типа не нуждается в больших услугах, 
легко устанавливается блок-модульной системой, у которой высокая надежность и имеет экономи-
ческую эффективность, что дает возможность уменьшить эксплуатационные расходы и исключить 
потерю, вызванную кражей (воровством) медных материалов. 

 
Ключевые слова: блокировка; блоко-модульная система, интервальное регулирование; микро-

процессорная техника; переездные участки; постовые устройства; путевые круги; путевые участки; 
сигнализация; централизация; цифровой преобразователь. 
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kvebis teqnologia 

 

 

 

bavSvTa kvebis produqtebis recepturis SemuSaveba dabalansebuli 

kvebis formulis moTxovnebis gaTvaliswinebiT  

gulnaz kaiSauri 

(saqarTvelos teqnikuri universitetis bioteqnologiis centri) 

 

 

reziume: mocemulia zogierTi xilisa da bostneulis, aseve maTgan damzadebuli 

biologiurad aqtiuri nivTierebebiT mdidari bavSvTa kvebis produqtebis bioqimiuri 

kvlevis Sedegebi. gaangariSebuliა maTi kvebiTi da energetikuli Rirebulebebi. dad-

genilia damzadebuli produqciis dabalansebuli kvebis formulis moTxovnebTan 

Sesabamisobis procenti. 

 

sakvanZo sityvebi: bavSvTa kvebis produqti; biologiurad aqtiuri nivTierebe-

bi; gogra; dabalansebuli kveba; vaSli. 

 

 

Sesavali  

bolo dros mecnierTa gansakuTrebuli yuradReba mieqca iSviaTad gamoyene-

bul, magram kvebiTi Rirebulebis mxriv perspeqtiul xilsa da bostneuls, romle-

bic vitaminebisa da mikroelementebis garda, Seicavს aminmJavebis Sedgenilobis mi-

xedviT kargad dabalansebul srulfasovan cilebs (brokoli, jijlaya), samkur-

nalo moqmedebis biologiurad aqtiur nivTierebebs (qacvi, kuneli, jijlaya da 

sxv.), karotins (Cinuri kombosto, pekinuri brokoli, gogra, stafilo da sxv.) da 

a.S. aRniSnuli xili da bostneuli saukeTeso nedleulia dieturi da bavSvTa kve-

bis produqtebis dasamzadeblad. bolo xanebSi sagrZnoblad გაizaრda moTxovni-

leba aseTi saxis produqtebze.  

mecnierTa azriT, dRes yvelaze mniSvnelovania dabalansebuli racionaluri 

kveba. sakvebis ukeT SeTvisebis miRweva SesaZlebelia ara marto saerTo dRiuri 

racionis, aramed sakvebis TiToeuli ulufis dabalansebiT. 

mosaxleobis sakvebis racionalizaciisaTvis Sedgenilia sakvebi produqtebis 

qimiuri Sedgenilobis mTeli rigi cxrilebi [1_4]. 

 

 

ZiriTadi nawili 

kvebis mrewvelobis muSakebisaTvis prioritetul mimarTulebas warmoadgens 

axali teqnologiebis SemuSaveba da adgilobrivi bunebrivi nedleulis bazaze 
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maRali kvebiTi da biologiuri Rirebulebis mqone ekologiurad sufTa kvebis 

produqtebis warmoeba; garda amisa, unarCeno teqnologiebis damuSaveba-danergva. A 

mkvlevarTa mier Seswavlilia sxvadasxva xilisa da bostneulis qimiuri Se-

dgeniloba da dadgenilia, rom maTSi didi raodenobiTaa naxSirwylebi, organuli 

mJavebi, biologiurad aqtiuri naerTebi (vitaminebi, mineraluri nivTierebebi da 

sxv.). magaliTisaTvis ganvixiloT vaSli da gogra. 

vaSlis nayofi gamoirCeva maRali kvebiTi, dieturi da samkurnalo Tvisebe-

biT. igi Seicavs: 4,92–9,00 % Saqars, 0,01–0,66 % mTrimlav nivTierebebs, 38–88 % 

aqtiur kateqinebs, 0,72–1,51 % xsnad peqtins, 0,2–1,48 % ujredanas, 0,25–2,16 % saxame-

bels, 0,3_0,8 % organul mJavebs (Warbobs vaSlmJava), mineralur nivTierebebs (K, 

Na, Fe, I da sxv.), vitaminebs (C, B1, B2, P, PP, karotinsa da sxv.) da a.S. vaSlSi aris Ti-

Tqmis yvela Seucvleli aminmJava.  

vaSlis nayofs iyeneben wvenebis, sasmelebis, piureebis, murabebis, jemebisa da 

sxvaTa dasamzadeblad [2, 5, 6]. 

gogra mdidaria iseTi vitaminebiT, rogoricaa askorbinis mJava (1,2–49,0)•103־ 

%), panTotenis mJava (0,4•103־ %), piridoqsini ((0,11_0,31)•103־ %), B9 folacini (0,014•103־ 

%), Bc vitamini (14•103־ %), Tiamini ((0,03_0,05)•103־ %), riboflavini ((0,02_0,065)•103־ %). 

am ukanasknelTa Semcveloba SedarebiT maRalia saqarTveloSi (gansakuTrebiT qve-

mo qarTlSi) moyvanil gogris jiSebSi, romlebSic (0,02_0,903)•103־ % Tiamini da (0,01 

-riboflavinia. C vitaminis SemcvelobiT aRmosavleT saqarTvelos ji % 3־10•(0,192 _

Sebi Camouvardeba qvemo qarTlisa da dasavleT saqarTvelos jiSebs. 

gograSi didi raodenobiTaa (40•103־ %-mde) karotini. aRmosavleT saqarTvelos 

jiSebSi igi (0,25_2,01)•103־ %-ia. gogras karotinis wyarod miiCneven da A vitaminze 

adamianis organizmis dRiuri moTxovnilebis dasakmayofileblad yoveldRiuri 

kvebis racionSi 80 g-ia CarTuli. 

gogris nayofebi mdidaria agreTve SaqrebiT (1,9_12,0 %), saxamebliT (0,07_8,5 

%), aucilebeli mineraluri nivTierebebiT (gansakuTrebiT, natriumiTa da kaliu-

miT) [7_10]. 

vaSlsa da gogras samkurnalodac iyeneben. cnobilia, rom vaSlis wveni die-

turi da bavSvTa kvebis Seucvleli produqtia, radganac masSi maqsimaluradaa Se-

narCunebuli nedl nayofSi arsebuli komponentebi [11]. gogra xels uwyobs orga-

nizmSi nivTierebaTa cvlas. igi saukeTeso sakvebia diabetiT, pielonefritiT, gas-

tritiT daavadebulTaTvis. amasTan, warmatebiT gamoiyeneba RviZlisa da naRvlis 

buStis, Tirkmlebis funqciis darRvevisas, kuW-nawlavis traqtis qronikuli daa-

vadebebis dros. is kargad SeiTviseba organizmis mier da adamianis yoveldRiuri 

kvebis racionis erT-erT ZiriTad komponents warmoadgens [7_10, 12_13]. 

aseTi qimiuri Sedgenilobis miuxedavad,BsaqarTvelos gadamamuSavebel mrew-

velobaSi gogra praqtikulad gamouyenebelia.  

zemoaRniSnulidan gamomdinare, Cveni muSaobis ZiriTadi mizani iyo zogierTi 

xilisa da bostneulisagan biologiurad aqtiuri nivTierebebiT mdidari bavSvTa 

kvebis produqtebis damzadeba dabalansebuli kvebis formulis moTxovnebis gaT-

valiswinebiT da maTi gamokvleva. 
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kvlevis obieqtad SeirCa mSrali nivTierebis, Saqrebisa da biologiurad aq-

tiur nivTierebaTa maRali Semcvelobis mqone xili (vaSli) da bostneuli (gogra). 

nedleulisa da mza produqciis organoleptikuri maCveneblebisa da bioqimi-

uri Sedgenilobis kvleva tardeboda standartuli meTodebiT [14-17]. 

dasaxuli miznis misaRwevad Seswavlil iqna sakvlevi nedleulis, kerZod va-

Slisa da gogris, kvebiTi Rirebulebis ganmsazRvreli maCveneblebis kompleqsi, 

aseve maTi teqnologiuri maCveneblebi.  

recepturis Sedgenisas Sesarevi komponentebis procentuli raodenoba dad-

ginda eqsperimentulad. 

ZiriTadi bioqimiuri maCveneblebidan gamomdinare, dakupaJeba xdeboda dabal-

ansebuli kvebis formulis gaTvaliswinebiT.  

vaSlisa da gogris gaxexili masebi mzaddeboda maTi gadamuSavebis moqmedi 

teqnologiuri instruqciis Sesabamisad.  

dabalansebuli kvebis TeoriaSi gansakuTrebuli yuradReba eqceva kvebis pro-

duqtebis qimiur Sedgenilobas, kerZod glukozisa da fruqtozis Tanafardobas, 

mcenareuli warmoSobis lipidebs, vitaminebs, mineralur nivTierebebsa da sxv. ama-

sTan, mniSvnelovan faqtors warmoadgens kvebis mravalferovneba. 

araswori kveba arRvevs cximebis cvlas, rac xels uwyobs sxvadasxva daava-

debis ganviTarebas. am faqtis gaTvaliswinebiT SemuSavebulia rekomendaciebi, ro-

melTa mixedviT integraluri maCveneblebi gaangariSebul iqna produqtis masaze 

da kaloriulobaze (300 kkal an 1255 kj, rac saSualod dRiuri energetikuli xar-

jis daaxloebiT 10 %-s Seadgens). 

sakvlevi nedleulisa da misgan damzadebuli produqciis mier dabalansebu-

li kvebis formulis moTxovnebis dakmayofilebis gansasazRvrad Sesarevi kompo-

nentebis kvebiT Rirebulebas gamovsaxavdiT integraluri maCvenebliT (cxrili 1). 

am ukanasknelis gasaangariSeblad veyrdnobodiT nayofebis qimiur Sedgenilobas. 

vaSlisa da gogris gaxexili masebis energetikuli Rirebuleba Seadgens, Se-

sabamisad, 115,2 da 192,0 kkal/100 g-s. 

nedleulis sargeblianobis gansazRvrisas gogris kvebiTi Rirebulebis umni-

Svnelovanes maCveneblad SeiZleba CaiTvalos: vitaminebi (karotini, Tiamini, inozi-

ti, biotini, riboflavini), mineraluri nivTierebebi (kalciumi, magniumi, rkina, spi-

lenZi da sxv.), xolo vaSlis kvebiTi Rirebulebis maCveneblad _ askorbinisa da 

nikotinis mJavebi da mineraluri nivTierebebi (natriumi, kaliumi, bori). 

calkeul sakveb nivTierebebze adamianis organizmis dRiuri moTxovnilebis 

dakmayofilebis procentis gansasazRvrad, Cvens mier miRebul monacemebs vada-

rebdiT dabalansebuli kvebis formulis Sesabamis maCveneblebs da vsazRvravdiT 

Sesarevi komponentebis Semcvelobis Sesabamisobas dabalansebuli kvebis formu-

lis moTxovnebTan. 

Cven mier gaangariSebulma integralurma maCveneblebma rogorc masur, aseve 

energetikul erTeulebSi aCvena, rom maT SeswevT unari daakmayofilon adamianis 

organizmis moTxovnileba calkeul sakveb nivTierebebze.  

ZiriTadi bioqimiuri maCveneblebis mixedviT SerCeul iqna recepturebi, rom-

lebic ufro metad akmayofilebs dabalansebuli kvebis formulis moTxovnebs. 
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cxrili 1 

nedleulis kvebiTi Rirebuleba energetikul gamosaxulebaSi  

1255 kj-ze (300 kkal), g 

 

 kvlevis obieqti 

maCvenebeli 

gaxexili masa 

vaSlis gogris 

cila 2,61 10,89 

saerTo Saqari 58,82 50,33 

saxamebeli 5,23 17,76 

organuli mJavebi 4,58 0,44 

balasti nivTierebebi 10,46 21,90 

nacari - 10,46 

mineraluri nivTierebebi, •10-3    

natriumi 112,92 44,67 

kaliumi 1107,47 490,56 

kalciumi 195,44 245,55 

magniumi 73,83 139,55 

rkina 2,61 3,33 

bori 1,59 0,19 

spilenZi 0,35 0,69 

manganumi 0,39 0,80 

TuTia  0,40 0,62 

vitaminebi, •10-3    

karotini 0,20 1,53 

askorbinis mJava 104,58 18,63 

Tiamini 0,20 0,87 

riboflavini 0,13 0,76 

panTotenis mJava 0,46 0,44 

piridoqsini 0,52 0,54 

nikotinis mJava 1,96 0,76 

inoziti - 1,85 

biotini 0,002 0,76 

kaloriuloba, % 10 10 

nayofis masa, g 653,6 1089,4 

 

SerCeuli recepturiT laboratoriul pirobebSi damzadda sacdeli nimuSebi. 

mza produqciaSi vaxdendiT xarisxis ganmsazRvreli ZiriTadi maCveneblebis Seswa‐

vlas (cxrili 2).  
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cxrili 2 

produqtis xarisxobrivi maCveneblebi, % 

 

 kvlevis obieqti

maCvenebeli 

bavSvTa kvebis produqti 

xsnadi mSrali nivTiereba 14,30 

saerTo Saqari 9,68 

monosaqaridebi 6,34 

saqaroza 3,34 

peqtinovani nivTierebebi  

saerTo 
 

1,85 

xsnadi 1,47 

uxsnadi 0,38 

titruli mJavianoba (vaSlmJavaze gad-

aangariSebiT) 

0,21 

aqtiuri mJavianoba (pH) 4,73 

vitaminebi, •10-3   

karotini 0,01 

askorbinis mJava 1,67 

Tiamini 0,004 

riboflavini 0,169 

panTotenis mJava 0,069 

piridoqsini 0,092 

nikotinis mJava 0,008 

inoziti 0,120 

biotini 0,160 

 

gamokvlevebiT dadginda, rom Seswavlil produqciaSi mSrali nivTiereba Zi-

riTadad warmodgenili iyo naxSirwylebiT, romelTa Soris saerTo Saqarze modi-

oda 9,68 %, xolo peqtinovan nivTierebebze _ 1,85 %. 

 

 

daskvna 

Catarebuli gamokvlevebis Sedegebis gaanalizebis safuZvelze SeiZleba da-

vaskvnaT, rom damzadebuli produqcia xasiaTdeba maRali xarisxobrivi (orga-

noleptikuri da fizikur-qimiuri maCveneblebiT). igi Seicavs Seswavlili vitamine-

bis (C, B1, B2, PP da sxv.) met raodenobas da aqvs maRali kvebiTi Rirebuleba. pro-

duqciaSi aRmoCenilia TiTqmis yvela Seucvleli aminmJava. 

miRebuli Sedegebis safuZvelze SemuSavebul iqna rekomendaciebi warmoebi-

saTvis. 
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FOOD TECHNOLOGY 
 
 

DEVELOPMENT OF COMPOUNDING OF PRODUCTS OF KID’S FOOD TAKING 
INTO ACCOUNT THE REQUIREMENTS OF THE FORMULA OF THE BALANCED 
DELIVERY 

G. Kaishauri  

(Biotechnological Center of Georgian Technical University) 

 
Resume: There is given the results of the research of biochemical substances of some fruit and vegeta-

ble and their products for kid’s nourishment, enriched by biologically active substances.There is determined 
nutrition and energetic value of the production. 

There is established the percent in compliance with ready made production to the formula of the ba-
lanced delivery.  

 
Key words: apple; balanced delivery; biologically active substances; kid’s nourishment product; pumpkin. 

 

 
 

 

ПИЩЕВАЯ ТЕХНОЛОГИЯ 

 

 

РАЗРАБОТКА РЕЦЕПТУР ПРОДУКТОВ ДЕТСКОГО ПИТАНИЯ С УЧЕТОМ 

ТРЕБОВАНИЙ ФОРМУЛЫ СБАЛАНСИРОВАННОГО ПИТАНИЯ 

Кайшаури Г. Н. 

(Биотехнологический центр Грузинского технического университета) 

 
Резюме. Приведены результаты исследования биохимического состава продуктов детского пи-

тания, обогащенных биологически активными веществами. Продукты изготовлены из некоторых 
фруктов и овощей. Определена пищевая и энергетическая ценность изготовленной продукции.  

Установлен процент соответствия изготовленной продукции требованиям формулы сбаланси-
рованного питания. 

 
Ключевые слова: биологически активные вещества; продукт для детского питания; сбаланси-

рованное питание; тыква; яблоко. 
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kvebis teqnologia 

 

 

 

alkoholuri duRili naxSirJangis maRali wnevisa da vakuumis  

pirobebSi  

nugzar baRaTuria, nana begiaSvili, mariam lolaZe, levan ujmajuriZe, 

daviT CiCua 

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis samecniero-kvleviTi 

instituti, soflis meurneobis saministros samecniero centri) 

 

 

reziume: naSromSi moyvanilia Tanamedrove warmodgenebi naxSirorJangis maRali 

wnevis pirobebSi alkoholuri duRilis procesis bioqimiisa da mikrobiologiuri 

safuZvlebis Sesaxeb. aRwerilia maRali wnevis qveS duRilis teqnologia meRvineobis 

praqtikaSi. 

naCvenebia, rom vakuumis pirobebSi fermentaciisas izrdeba eTilis spirtis ga-

mosavali atmosferul wnevaze duRilTan SedarebiT. 

 

sakvanZo sityvebi: vakuumi; duRili; naxSirorJangi; wneva. 

 

 

Sesavali  

maRali wnevis bioqimiis istoria. houlim (1971 w.) pirveli gamokvlevebi Ca-

atara cilebze maRali wnevis gavlenis Sesaswavlad. man Seqmna e. w. „houlis wesi“, 

romelSic aRwerilia wnevisa da temperaturis gavlena cilis denaturirebaze. 

 

 

ZiriTadi nawili 

maRali wnevis qveS duRili. 1-lNnax-ze warmodgenilia wonasworobis konstan‐

tis grafiki cilis naturalur (nativur) da denaturalur mdgomareobaTa Soris. 

am grafikebs elifsis forma aqvs da wnevisa da temperaturis cvlilebebiT gamo‐

wveul makromolekulebis struqturul gadasvlebs asaxavs. XD sidide ki maRali 

wnevis zemoqmedebis Sedegad denaturirebuli cilebis dauzianebel cilebTan Se‐

fardebas warmoadgens. 

konturi XD-5 gviCvenebs, rom am pirobebSi cilis masis naxevari denaturire-

bul iqna temperaturisa da wnevis zemoqmedebis Sedegad. 

sonoikem (Sonoike) da sxvebma (1992 w.) daadastures, rom baqteriebis inaqtiva-

cia temperaturisa da wnevis zemoqmedebis Sedegad eTanxmeba houlis wess rZis mJa-

vas baqteriebis _ Escherichia coli-s SemTxvevisaTvis. analogiuri Sedegebi iqna miRebu-

li Saccharomyces cerevisiae-s SemTxvevaSic (Hashizume et al., 1995 w.). 
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 nax. 1. denaturirebuli cilis mudmivi wilis konturebi wneva-temperaturis  

sibrtyeze. konturis SigniT cilis naturaluri mdgomaredobaa SenarCunebuli,  

gareT _ denaturirebuli 
 

bolo wlebSi Catarebuli gamokvlevebiT dadasturda fermentebis aqtiurobis 

realuri zrda wneviT damuSavebis Semdeg (Ueno et al., 2009 w.). es movlena gamowveuli 

iyo fermentis xsnaris SemodinebiT, rac, Tavis mxvriv, ganapiroba wnevis zemoqmedebis 

Sedegad ujredis kedlis mTlianobis darRvevam. kerZod, proteazebis magaliTze 

naCvenebi iyo, rom 150 _ 200 mpa wneviT damuSavebisas 15 0С temperaturaze proteazebis 

aqtiuroba gaizarda 7-jer (Ikeuchi et al., 2000 w.). Termolizinis aqtiuroba, romelic 

gamoiyeneba aspartamis sawarmoeblad, gaZlierda, ris gamoc gaizarda aspartamis wi-

namorbedebis gamosavali TiTqmis 6-jer (Kunugi and Nomura, 1990 w.). ufro metic, S. 

cerevisiae-s mier gamowveuli alkoholuri duRili 10 mpa wnevaze, atmosferul wneva-

sTan SedarebiT, 3-jer ufro swrafad warimarTa (Picard et al., 2007 w.). 

naxSirorJangis wnevis qveS duRilisas icvleba alkoholuri duRilis calke-

uli produqtebis raodenobrivi Tanafardoba. warmoiqmneba daaxloebiT 2-jer nak-

lebi umaRlesi spirtebi Ria aerobul daduRebasTan SedarebiT; aseve mcirdeba 

glicerinis biosinTezic. CO2-is Warbi wnevis pirobebSi grovdeba azotovani nivTi‐

erebebisa da aldehidebis meti raodenoba (cxrili 1).  

 

cxrili 1 

maRali wnevis gavlena alkoholuri duRilis produqtebis dagrovebaze 
 

duRilis 

pirobebi 

aldehi-

debis 

jami, 

mg/l 

mqro-

lavi 

mJave- 

bi, 

g/l 

glicerini, g/l umaR-

lesi 

spir-

tebi, 

mg/l 

azoti, 

mg/l 

1 dRe-RameSi 

daduRebuli 

Saqari, g 1 g 

haerze gamS- 

ral safuarze 

Rvino- 

masa-

laSi 

1 g dadu- 

Rebul 

Saqarze 

ami-

nu-

ri 

saer-

To 

wnevis 

qveS 

145 0,6 6,9 0,031 163 110 362 63 

anaerobu-

li 

96 0,5 7,1 0,031 221 110 309 38 

aerobuli 92 0,5 8,2 0,035 284 108 280 33 
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maRali wneva aseve axdens gavlenas ketomJavebis warmoqmnaze. Ria duRilis 

pirobebSi piroyurZnis mJavas maqsimaluri raodenoba grovdeba 90 % Saqrebis da-

duRebis Semdeg, xolo 0,4 mpa wnevis pirobebSi – 60 %-is daduRebis Semdeg (nax. 2, 

mrudebi 1 da 2).  

daxuruli duRilis dros warmoiqmneba ∝-ketoglutaris mJavas ufro meti ra-

odenoba (nax. 2, mrudebi 3 da 4); amasTan, maRali wnevis pirobebSi mcirdeba piro-

yurZnis mJavas dagroveba. ∝	-ketoglutaris mJavas raodenobis zrdas xsnian kre-

bsis ciklSi dekarboqsilirebis reaqciis SeferxebiT CO2-is maRali koncentraci-

ebisas, xolo piroyurZnis mJavas Semcvelobis Semcirebas – amave pirobebSi misi 

karboqsilirebis reaqciebis stimulirebiT. me-2 cxrilis monacemebi gviCvenebs ma-

duRar areSi naxSirorJangis maRali wnevisas piroyurZnis mJavas Semcirebis para-

lelurad ketoglutaris mJavas raodenobrivi Semcvelobis zrdas. 

 
nax. 2. naxSirorJangis maRali wnevis gavlena ketomJavebis warmoqmnaze alkoholuri 

duRilis procersSi: 1 – piroyurZnis mJava atmosferuli wnevis dros; 2 _ piroyurZnis 

mJava 0,4 mpa wnevisas; 3 _ ∝ െ	ketoglutaris mJava atmosferuli wnevisas;  

4 _ ∝-ketoglutaris mJava 0,4 mpa wnevisas  

 

cxrili 2 

ketomJavebis Semcvelobis cvlileba alkoholuri duRilis  

procesSi CO2 -is wnevaze damokidebulebiT 

 

CO2 -is wneva, mpa daduRebuli Saqari, 

% 

ketomJavebi, mg/l 

piroyurZnis ketoglutaris 

0 (kontroli) 71,4 32,85 2,82 

 87,8 37,20 4,57 

 99,8 32,55 7,52 

0,3 50,3 29,80 3,37 

 60,4 27,50 4,85 

 88,0 18,35 10,65 

0,5 41,0 22,60 6,00 

 70,7 18,60 10,15 

 80,7 15,15 12,75 
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amrigad, naxSirorJangis wnevis qveS alkoholuri duRilisas xdeba safuvris 

nivTierebaTa cvlis gadawyoba, izrdeba duRilis energia, eTilis spirtis gamosa‐

vali erTeuli daduRebuli Saqrebidan, warmoiqmneba piroyurZnis mJavas SedarebiT 

naklebi raodenoba.  

alkoholur duRilSi monawile safuvrebis biomasis simciris gamo miiReba 

dabali Jangva-aRdgenTi potencialis mqone maRalxarisxovani, oRond Jangbadi-

sadmi maRali mgrZnobiarobis, sufris Rvino.  

maRali wnevis mikrobiologiis istoria. gamokvleul iqna wnevis gavlena mik-

roorganizmebis koloniawarmomqmnel unarze (kazuki Nomura and Hitohi Iwahasi, 2014 w.). 

dadginda, rom maRali wneviT damuSavebuli nimuSebis koloniebi ar warmoiqmneba 

agaris areSi maTi inokulaciisTanave. Mmagram mikroorgaizmebis cxovlmyofeloba 

aRdga maTi atmosferul wnevaze da 25 °C temperaturul pirobebSi gadatanidan er-

Ti kviris Semdeg (Koseki and Yamamoto, 2006 w.). 

maRali wnevis zemoqmedebis Sedegad inaqtivirebuli E.coli gamococxlda wnevis 

moxsnis Semdeg da moxda maTi cxovlmyofelobis aRdgena da Semdgomi ganviTareba 

(Ohshima et al., 2013 w.). maSasadame, atmosferuli wnevis pirobebSi gadmotanisas xdeba 

ara marto mikroorganizmebis cxovelmyofelobis aRdgena, aramed maTi Semdgomi 

zrda-ganviTarebac (nax. 3).  

 
nax. 3. maRali wnevis zemoqmedebiT dazianebnuli E. coli-s aRdgena  

wnevis moxsnisas alkoholuri duRilis procesSi 

 

maRali wnevis qveS duRili amcirebs safuvrebis gamravlebis unars da amiT 

zRudavs alkoholuri duRilis meoreuli produqtebis warmoqmnas (cxrili 1), rac 

maRal temperaturaze gansakuTrebiT intensiurad mimdinareobs. garda amisa, didi 

mniSvneloba aqvs wnevis regulirebas 

rogorc droSi, aseve raodenobrivadac. wnevis adre gamoyenebiT safuvrebis 

gamravleba mniSvnelovnad iTrguneba da duRili neldeba, magram, Tu wneva Zalian 

gvian gamoiyeneba an igi saWiroze dabalia, maSin izrdeba duRilis Tanmdevi pro-

duqtebis raodenaba RvinoSi.  

maRali wnevis qveS duRili meRvineobis praqtikaSi. bolo wlebSi germaniaSi 

TeTri da wiTeli sufris Rvinoebis warmoebisas farTod gamoiyeneba wnevis qveS 

alkoholuri duRilis teqnologia, romelic uzrunvelyofs naklebad daJanguli 
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Rvinoebis miRebas. duRili mimdinareobs foladis horizontalur (nax. 4) an verti-

kalur rezervuarebSi, romlebic gaTvlilia 12 atm wnevaze. 

pirvel rigSi rezervuarebi ivseba tkbiliT, Semdeg 120 dkl tevadobis rezer-

vuaridan ixsneba 50 l, xolo 2000 dkl-dan _ 500 l tkbili. duRilis win tkbilSi 

SehyavT kaliumis pirofosfati im angariSiT, rom sulfitirebam Seadginos 50 mg/l 

SO2. duRili mimdinareobs sakuTari safuvris moniwileobiT. duRilisas warmoqmni-

li naxSirorJangis airi daxurul rezervuarebSi qmnis wnevas, romelic duRilis 

procesSi SenarCundeba 8 atm-s doneze. wnevis 8 atm-ze metad gazrdisas rezervua-

ridan airis nawili CamoiSveba Slangis meSveobiT, romelic dakavSirebulia dam-

cav sarqvelTan, da wneva rezervuarSi Semcirdeba sasurvel donemde. 

wnevis qveS alkoholuri duRilisas gacilebiT martivia normaluri tempera-

turuli reJimis uzrunvelyofa Ria duRilTan SedarebiT. duRilisas drois nebi-

smier momentSi SeiZleba wnevis gazrda an Semcireba da amiT safuvrebis cxovel-

myofelobaze zemoqmedeba. safuvrebis aqtiurobisa da gamravlebis tempis gazrdiT 

an SemcirebiT xdeba duRilis temperaturis regulireba. 

dadgenilia, rom naxSirorJangis Warbi wneva 0,4 atm-mde gavlenas ar axdens 

safuvrebis gamravlebasa da duRilis procesis mimdinareobaze.  

Warbi wnevis erT atmosferomde gazrdisas safuvrebis gamravleba SesamCnevad 

iTrguneba da 20 atმ-ze safuvrebi aRar mravldeba. safuvrebis gamravlebis Sesa-

wyvetad RvinoSi CO2-is koncentracia unda Seadgendes 15 g/l-ს. aseTi koncentracia 

miiRweva 0 0C temperaturisa da 2,75 atm wnevisas, xolo 20 0C ze – 6.25 atმ wnevisas.  

 

 
 

nax. 4. tkbilis dasaduRebeli horizontaluri foladis rezervuari:  

1 – saduRari sarqveli; 2 – damcavi sarqveli; 3 – siTxis donis  

ganmsazRvreli xelsawyo; 4 _ sasinji onkani; 5 _ Rvinis CamosaSvebi onkani;  

6 _ leqis CamosaSvebi onkani; 7 _ Casasxmeli onkani 

 

duRilis sruli SeCerebisTvis CO2-is koncentracia unda iyos 20 g/l-ze ze-

viT. CO2-is maRali koncentraciebis Tviseba, daTrgunos safuvrebis gamravleba, ga-

moiyeneba duRilis procesis regulirebisaTvis wnevis qveS alkoholuri duRi-

lisas.  

Cveulebriv, duRili tardeba 18 0C-ze 5 atm wnevis pirobebSi da grZeldeba 20 

_ 30 dRe, rac dadebiTad moqmedebs Rvinis xarisxze. 

naxSirorJangis wnevis qveS daduRebuli Rvinis Semdgomi damuSaveba iseTivea, 

rogoric Ria wesiT daduRebuli Rvinoebis SemTxvevaSi _ zomieri sulfitacia pi-

rveli da meore gadaRebisas, adreuli Camosxma winaswari sulfitaciiT, Camosxma 

sterilur avtomatizebul xazze. 
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naxSirorJangis koncentraciis 5 atm-mde gazrda iwvevs safuvrebis gamravle-

bis siCqaris saSualod 3-jer Semcirebas atmosferul wnevasTan SedarebiT.  

dadgenilia, rom alkoholuri duRilisas mudmivi Warbi wnevis pirobebSi sa‐

fuvrebi karg fiziologiur mdgomareobaSi ileqeba fskerze, rac iwvevs maTi kon‐

centraciis Semcirebas maduRar areSi da amuxruWebs duRils. rezervuaris zeda 

nawilSi safuvrebis ujredebis raodenoba 4-5-jer naklebia, vidre rezervuaris 

qveda nawilSi. aq safuvrebi grovdeba sqel fenad da iwyeba maTi avtolizi, ramac 

SeiZleba gamoiwvios cilovani simRvrivis mqone mikrobulad daavadebuli Rvino-

ebis miReba. amitom mizanSewonilia wnevis qveS duRilisas wnevis periodulad da-

weva, rasac mohyveba maduRari tkbilis areva da daleqili safuvrebis Sewonil 

mdgomareobaSi gadasvla, es ki, Sesabamisad, aCqarebs duRils da zrdis aparatis 

mwarmoeblurobas. 

duRilis procesisi dasrulebis Semdeg Rvino inaxeba imave rezervuarSi 1-2 

atm wnevis pirobebSi. maSasadame, tkbilis alkoholuri duRilic da miRebuli Rvi‐

nis Senaxvac tardeba uhaero (anaerobul) pirobebSi. duRilis marTva iZleva naxe‐

vrad tkbili Rvinoebis miRebis farTo SesaZleblobebs. 

vakuumis qveS duRili. gamokvleul iqna glukozis alkoholuri duRilis 

procesi sistemis dabali wnevis pirobebSi (Viet D. Nguyen and al., 2008 w.). dadgenil 

iqna, rom inokulantebad gamoyenebuli purcxobis safuvrebi cxovelmoqmedia da 

SeuZlia vakuumis qveS glukozis eTilis spirtad gardaqmna (nax. 5). am pirobebSi 

fermentaciisas izrdeba eTilis spirtis gamosavali atmosferul wnevaze duRil-

Tan SedarebiT.  

 
Nnax. 5. А _ glukozis utilizacia (s) da eTanolis warmoqmna (p);  

B _ ujredis masis formireba maduRar areSi sxvadasxva wnevis pirobebSi (x) 
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daskvna 

amrigad, naxSirorJangis wnevis qveS alkoholuri duRili dauJangavi maRal-

xarisxovani sufris Rvinoebis miRebis saSualebas iZleva. aRniSnuli garemoeba ga-

Tvaliswinebuli iqneba qarTuli Rvinoebis warmoebis teqnologiebis srulyofisas 

maTi msoflio bazarze konkurentunarianobis amaRlebis mizniT. 
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ALCOHOLIC FERMENTATION UNDER HIGH PRESSURE OF CARBON DIOXIDE 
AND VACUUM CONDITIONS 
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Agricultural ministry) 

 
Resume: The article presents modern ideas about the biochemical and microbiological foundations of 

alcoholic fermentation under the pressure of carbon dioxide. The technology of alcoholic fermentation in the 
practice of winemaking is described. 

It is shown that fermentation under vacuum conditions increases the yield of ethyl alcohol.  
 
Key words: pressure; carbon dioxide; fermentation; vacuum. 

 
 
 

 

ПИЩЕВАЯ ПРОМЫШЛЕННОСТЬ 

 

 

АЛКОГОЛЬНОЕ БРОЖЕНИЕ ПОД ВЫСОКИМ ДАВЛЕНИЕМ УГЛЕКИСЛОГО 
ГАЗА И УСЛОВИЯХ ВАКУУМА 

Багатурия Н. Ш., Бегиашвили Н. А., Лоладзе М. Т., Уджмаджуридзе Л. М .,  
Чичуа Д. Т. 

(Научно-исследовательский институт пищевой промышленности Грузинского технического 

университета, Научный центр Министерства сельского хозяйства) 

 
Резюме. В статье приведены современные представления о биохимических и микробиологи-

ческих основах алкогольного брожения под давлением углекислого газа. Описана технология алко-
гольного брожения в практике виноделия. 

Показано, что приферментации в условиях вакуума увеличивается выход этилового спирта. 

 
Ключевые слова: давление; углекислый газ; брожение; вакуум. 
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kvebis teqnologia 

 

 

 

mocxaris saxeebis SedarebiTi daxasiaTeba  

gulnaz kaiSauri, mzia RirsiaSvili 

(saqarTvelos teqnikuri universitetis bioteqnologiis centri) 

 

 

reziume: ganxilulia gareuli kenkris (kerZod mocxaris) saxeobebi da maTi ga-

damuSavebis Sedegad miRebuli produqtebi. mocemulia mocxaris saxeobebis (TeTri, 

wiTeli, Savi) botanikuri daxasiaTeba, qimiuri Sedgeniloba, sasargeblo Tvisebebi da 

samkurnalo mniSvneloba.  

dadgenilia, rom Savi da wiTeli mocxari Tavisi xarisxobrivi maCveneblebiT 

(organoleptikuri Tvisebebi da qimiuri Sedgeniloba) saSualebas iZleva warmatebiT 

iqnes gamoyenebuli rogorc samkurnalod, aseve kvebis mrewvelobaSi. 

 

sakvanZo sityvebi: biologiurad aqtiuri nivTierebebi; TeTri mocxari; Savi 

mocxari; wiTeli mocxari. 

 

 

Sesavali  

bolo dros gamoikveTa adamianis organizmisTvis sasargeblo nivTierebebis 

Semcveli kulturebis farTod danergvis tendencia. am mimarTulebiT aRsaniSnavia 

tyis kenkrovani kulturebi, romlebic gamoirCeva kargi gemoTi, ekologiuri sisu-

fTaviT, maRali kvebiTi RirebulebiT, didi raodenobiT advilad SesaTvisebeli 

naxSirwylebis, vitaminebis, imunitetis asamaRlebeli naerTebis, antioqsidantebisa 

da sxvaTa SemcvelobiT. am mxriv isini SesaniSnav nedleuls warmoadgenen.  

sxva kulturebTan SedarebiT kenkrovnebi adre mwifdeba da maRali xarisxisa 

da kvebiTi Rirebulebis nedleuls iZleva, rac metad sayuradReboa gadamamuSa-

vebeli mrewvelobisaTvis. kenkrovnebis gamoyeneba xels uSlis organizmis dabere-

bas, gul-sisxlZarRvTa daavadebebis ganviTarebas, apaTias da Zilis darRvevas. ama-

sTan, mniSvnelovania imis codna, rom kenkrovnebSiAmZime liTonebi grovdeba fes-

vebsa da foTlebSi, amitom nayofis Segrovebisas gansakuTrebuli sifrTxilea 

saWiro. 

kenkra adamianis Zvirfas sakvebad jer kidev uxsovari droidan gamoiyeneba. 

igi yovelTvis iyo monadireebisaTvis erT-erTi ZiriTadi sakvebi da dResac rCeba.  

droTa ganmavlobaSi xalxma iswavla kenkris Senaxva zamTarSi mosaxmarad, rac 

adamianis organizmis vitaminebiT xangrZlivad momaragebis saSualebas iZleva [1].  

kenkris Segroveba Zalian popularulia evropasa da Crdilo amerikaSi. 
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gareuli kenkrovani mcenareebis msoflio fondi iTvlis 5320 jiSs, romelic 

miekuTvneba 55 saxeobas. aqedan sakvebad gamoiyeneba 700_1000 jiSis mcenare. maTi 

mravalferovnebis Camoyalibebis kuTxiT mTavar bazad kavkasia iTvleba.  

kenkrovani mcenareebis, rogorc biologiurad aqtiuri nivTierebebis Semcve-

li nedleulis, warmoebis erT-erT fundamentur etaps warmoadgens genotipur da 

ekologiur faqtorebze damyarebuli misi xarisxis samecniero Sefaseba da 

bioqimiuri Sedgenilobis amaRleba Tanamderove agromeTodebis gamoyenebis gziT.  

kenkrovnebi iTvleba yvelaze sasargeblo kulturad.  C vitaminis Semcvelo-

biT is lideria. masSi bevria P, K da B jgufis vitaminebi, peqtinovani nivTierebebi, 

karotini.  

kenkrovnebs miakuTvneben funqcionaluri, anu adamianis janmrTelobisaTvis 

sasargeblo ingredientebis umdidres wyaros, amitom maT gansakuTrebuli yura-

dReba unda mieqces da aucileblad CairTos adamianis kvebis racionSi. 

saqarTvelos tyeebi mdidaria bunebrivad mzardi iseTi kenkriT, rogoricaa 

mayvali, panta, Sindi, mocxari, mocvi da sxv. 

tyis kenkrovnebidan yuradRebas imsaxurebs mocxari. misgan amzadeben jemebsa 

da murabebs, cukatebs, xolo ZirZveli amerikelebi, anu indielebi lorTan da 

xorcTan erTad _ pemikans [1_5]. 

 

 

ZiriTadi nawili 

mocxari zogadad Seicavs: 85_85,4 % wyals, aranakleb 8 % saerTo naxSirwy-

lebs, 4_10 % Saqrebs (7,3 % mono- da disaqaridebs). masSi bevria ujredana (2,5 %) 

da Tavisufali mJavebi (2,5_4,5 %), organuli mJavebi ZiriTadad warmodgenilia va-

SlmJavaTi (2,5 %), cotaa cila (0,6 %). nayofi mdidaria mineraluri nivTierebebiT 

(21_32 mg% Na, 275_372 mg% K, 36 mg% Ca, 17_35 mg% Mg, 33 mg% P, 0,9_1,3 mg % Fe) da 

vitaminebiT (0,1_0,2 mg % karotini, 25_200 mg % C, 0,01_0,03 B1, 0,03_0,04 B2, 0,2_0,3 mg % 

PP da sxv.) [6_8]. 

kenkraSi C da P vitaminebis maRali Semcveloba xels uwyobs sisxlZarRvTa 

sistemis normalur ganviTarebas. kenkra amcirebs avTvisebiani simsivnis warmoqmnis 

risks. nayofi sasargebloa saSarde buStiTa da TirkmelebiT daavadebulTaTvis. 

mocxari Taflovani mcenarea. CvenSi gavrcelebuli saxeobebi ueklo buCqebia. 

kulturaSi mocxari sam ZiriTad saxeobad iyofa. esenia: TeTri, wiTeli da Savi. 

TeTri mocxari iSviaTad gvxvdeba. 

wiTel mocxars SeuZlia metoqeoba gauwios xurmasa da feihoas da xeli Seu-

wyos adamianis sicocxlis gaxangrZlivebas. saqarTveloSi bunebrivad izrdeba wi-

Teli mocxaris sami saxeoba: kldis mocxari (Ribesbiebersteinii), aRmosavluri mocxa-

ri (Ribesorientale) da mTis mocxari (Ribesalpinum), romelTagan pirveli gavrcelebu-

lia kavkasia-anatoliaSi, meore _ kavkasiaSi, anatoliasa da iranSi, mesame ki _ 

CrdiloeT da Sua evropaSi, kavkasiasa da anatoliaSi.  

wiTeli mocxari (Ribes rubrum) _ velurad izrdeba evraziis tyis zonaSi. misi 

simaRle 1-2 m-s aRwevs. ylorti nacrisferi an moyviTalo aqvs. merqani _ momwvano, 

SuagulSi _ Ria ferisa. yvavilebi moyviTalo-momwvano an mowiTalo mura Seferi-
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lobisaa. yvavis maisSi. mas aqvs 8_12 sm diametris Ria-mowiTalo feris da wvniani, 

momJavo gemos mqone nayofebi, romlebic qmnis mtevans [9]. 

 

 
 

nax. 1 wiTeli mocxari (Ribes rubrum) Red currant 

 

qimiuri SedgenilobiT mocxaris saxeobebi erTmaneTisagan gansxvavdeba. magali-

Tad, wiTeli mocxaris nayofi iTvleba mJavebis, mTrimlavi da mineraluri nivTie-

rebebis wyarod. igi Sav da TeTr mocxarTan SedarebiT naklebSaqriania (4,86_7,94 %) 

da ufro mJave gemo aqvs. Savi mocxaris nayofSi Semavali organuli mJavebidan 

(0,589_2,35 %) ZiriTadia vaSlmJava (2,5 %). zog SemTxvevaSi nayofSi mJavas Semcvelo-

ba 4,2 %-mdec aRwevs. amis gamo nayofis wveni kargad klavs wyurvils, aRZravs madas, 

aaqtiurebs kuW-nawlavis moqmedebas, amitom didi xniT avadmyofobis Semdeg Zalebis 

aRsadgenad da gaciebis sawinaaRmdegod SesaniSnavi saSualebaa. 

mocxaris saxeobebidan SedarebiT maRali mJavianobiT (3 %) gamoirCeva Savi da 

wiTeli mocxari, xolo maRali SaqrianobiT (8,7 %) _ TeTri mocxari. 

askorbinis mJavas SemcvelobiT (30,1_110,5 mg %) wiTeli mocxari ramdenadme Ca-

mouvardeba Sav mocxars (80_417 mg %), magram aWarbebs TeTr mocxars (40 mg %), Tu-

mca mdidaria С da Р vitaminebiT; Seicavs 1031,7 mg % P aqtiur nivTierebebs. masSi 

aseve gvxvdeba mTrimlavi nivTierebebi. nayofSi didi raodenobiTaa rkina, rome-

lic sisxlis erT-erTi aucilebeli komponentia. am saxeobis mocxaris kaloriu-

lobaa 38 kkal (159 kj) [2, 6, 8, 10, 11 da sxv.]. 

mocxaris nayofi warmoadgens antialergiul saSualebas. masSi arsebuli ka-

liumi dadebiTad moqmedebs gulze; kumarini xels uSlis sisxlis Sededebas, peq-

tini ki, piriqiT, icavs organizms toqsinebisagan. garda amisa, nayofi organizms 

aTavisuflebs qolesterinisagan. mocxari Seicavs nivTierebebs, romlebsac aqvs 

tkivilgamayuCebeli da antisimsivnuri Tvisebebi. nayofi aumjobesebs kuW-nawlavis 

moqmedebas, zrdis madas. wiTel mocxars aqvs sicxis damwevi, sisxldenis SemaCere-

beli da sxva efeqti. misi wveni klavs wyurvils, zrdis nawlavebis peristaltikas, 

xsnis spazmebs. nayofi saukeTeso saSualebaa kolitis samkurnalod. EE 

mocxaრს iyeneben jemebis, sirofebis, kompotis, murabisa da sxva konservebis 

dasamzadeblad. skandinaviis qveynebSi igi xSirad gamoiyeneba, rogorc xilis 

wvnianisa da pudingebis komponenti, xolo germaniaSi _ rogorc tortis danamati 

moxarSul kremTan da bezesTanEerTadED[11, 12]. 
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Savi mocxari (Ríbes nígrum) 1-2 m-mde simaRlis sinaTlis moyvaruli buCqia, Tum-

ca egueba mkrTalCrdilian teritoriebsac, izrdeba metwilad Tixnar niadagze. 

aqvs bususiani norCi ylorti. misi 3_5-nakvTiani surnelovani foTlebi zevidan mu-

qi mwvanea, qvevidan ki – ufro Ria feris. mcenare gavrcelebulia evropis mTel 

teritoriaze, yazaxeTSi, CineTsa da CrdiloeT monRoleTSi [9, 12_14].  

 

 
nax. 2. Savi mocxari (Ríbes nígrum) Blackcurrant [21] 

 

Savi mocaxari erT-erTi yvelaze sasargeblo kenkraa. nayofs aqvs momJavo-

tkbili gemo da gansakuTrebuli aromati. mis rogorc nedl, aseve mSral nayofSi 

didi raodenobiT grovdeba Saqrebi, organuli mJavebi da fenoluri naerTebi, vi-

taminebi (C, karotini), mineraluri da sxva sasargeblo nivTierebebi. igi mieku-

Tvneba samkurnalo-profilaqtikuri produqtebis jgufs. nayofi Seicavs biologi-

urad aqtiur nivTierebebs, romlebsac adamianis organizmidan gamoaqvs radioaqti-

uri nivTierebebi. nayofisagan damzadebul produqtebs kosmonavtebis kvebis raci-

onSi erT-erTi mniSvnelovani adgili uWiravs [11_15].  

Savi mocxari SedarebiT maRali sitkboTi gamoirCeva. igi Seicavs 5,0_9,72 % 

sxvadasxva saxis Saqars (ZiriTadad, glukozas _ 1,5, fruqtozas – 4,2, saqarozas _ 

1 %-s). 0,40_3,92 % mJavebs (umetesad gvxvdeba limonmJava _ 2, vaSlmJava _ 0,21 da 

mJaunmJava _ 0,06 %), polisaqaridebs _ hemicelulozas (0,1 %), ujredanas (3 %), sa-

xamebels (0,6 %), peqtinovan nivTierebebs (0,36_1,44 %).  

zemoaRniSnulis garda, nayofis SedgenilobaSia glukozidebi, flavonoidebi 

(saerTo raodenoba _ 62 mg %), fenolebi (saerTo raodenoba _ 352 mg %); antocia-

nebi (saerTo raodenoba _ 131,3 mg-is eqvivalenti) _ (cianidin-3-glikozidi, delfi-

nidini), azotovani da mineraluri nivTierebebi; makroelementebidan _ 32 mg % nat-

riumi, 350_372 mg % kaliumi, 36 mg % kalciumi, 31_35 mg % magniumi, 31_35 mg % fos-

fori, 2 mg % gogirdi, 14 mg % qlori, mikroelementebidan ki – 55 mkg % bori, 1300 

mkg % rkina, 1 mkg % iodi, 4 mkg % kobalti, 180 mkg % manganumi, 130 mkg % spilen-

Zi, 24 mkg % molibdeni, 17 mkg % ftori, 130 mkg % TuTia [12]. rac Seexeba kalci-

ums, is samive saxeobis mocxarSi TiTqmis erTnairi raodenobiTaa. aRsaniSnavia, 

rom nayofSi 1000-jer meti antioqsidantia [1].  
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Savi mocxaris saxeoba gamoirCeva C vitaminis maRali SemcvelobiT (99_417 mg 

% nedl masaze). maRalia askorbinis mJavas Semcveloba mcenaris sxva nawilSic: 

foTlebSi (mosavlis aRebis Semdeg) _ 470 mg %-mde, kvirtebSi _ 450 mg %-mde, yvavi-

lebSi _ 270 mg %-mde [10, 16, 18, 19]. 

nayofSi gvxvdeba В vitamini (0,03_0,4 mg %), Р vitamini (500_1200 mg %), A provi-

tamini (90,1_0,7 mg %), folacini (6 mkg %), biotini (2,4 mkg %), E vitamini (0,72 mg %).  

B2 da PP vitaminebis Semcveloba mocxarSi, Sesabamisad, 0,03 da 0,2 mg %-ia. Sav 

mocxarSi, wiTelTan SedarebiT, bevria Р aqtiuri nivTierebebi (500_1200 mg%). wi-

Tel mocxarSi misi Semcveloba 1081,7 mg %-s Seadgens. Sav mocxarSi aseve gvxvdeba 

cingis daavadebisagan damcavi bunebrivi saSualeba _ O vitamini, amitom mezRvau-

rebsa da Soreuli CrdiloeTis eqspediciis muSakebs yovelTvis Tan mihqondaT an 

Savi mocxari, an misgan damzadebuli wvenebi, jemi da sxva konservebi [10, 16, 18, 19 

da sxv.]. unda aRiniSnos, rom mocxaris samive saxeoba iZleva 8 % narCens.  

wiTel mocxarTan SedarebiT maRalia Savi mocxaris energetikuli Rirebu-

leba _ 40 kkal (167 kj) [6_8]. 

Savi mocxaris nayofi gamoiyeneba gulsisxlZarRvTa sistemis daavadebaTa sam-

kurnalod; garda amisa, mas xmaroben apaTiis, agresiis, daRlilobisa da Zilis 

darRvevis SemTxvevaSi; sasargebloa organizmis tonusis asawevad, nervuli siste-

mis funqcionirebis mosawesrigeblad da saerTo mdgomareobis gasaumjobeseblad; 

hipertoniis, anemiis, revmatizmis, diaTezis, xvelebis, Tvalis, yelisa da Tirkme-

lebis daavadebis, gaciebis, egzemis zogierTi formis dros; xels uwyobs mexsiere-

bis gaumjobesebasa da sxv. [11, 19, 20].  

kenkris Senaxva SeiZleba xangrZlivi periodis ganmavlobaSi, rac zamTris pe-

riodSi kargi ganwyobilebis sawindaria. 

saxalxo medicinaSi mocxaris nayofi rekomendebulia kuW-nawlavis daavadebe-

bisa da gulis ariTmiis dros.  

foTlebi da kvirtebi saukeTeso Sardmdeni da sadezinfeqcio saSualebaa. ma-

TSi arsebuli antioqsidantebi ewinaaRmdegeba tvinis ujredebis asakobriv dar-

Rvevas, e. i. aumjobesebs mexsierebas.  

mocxari advilad egueba klimats. rac ufro mkacri klimatis pirobebSi izr-

deba mcenare, miT ufro bevri sasargeblo nivTiereba grovdeba mis nayofSi. 

kvlevebma cxadyo, rom Savi mocxaris nayofi saukTeso sakvebia Saqriani dia-

betiT daavadebulTaTvis. igi Tavis kvebiT Rirebulebas inarCunebs dakonservebis 

drosac. nayofi gamoiyeneba rogorc nedli, ise gadamuSavebuli saxiT. misgan mzad-

deba kiseli, sirofi, liqiori, muraba; gansakuTrebuli gemos, ferisa da aromatis 

Rvino da sxv. vitaminebis SesanarCuneblad rekomendebulia SaqriT Senaxva (Termu-

li damuSavebis gareSe). am dros C vitaminis Semcveloba ukeTaa SenarCunebuli, 

vidre murabaSi.  

mcenaris foTlebi mdidaria karotiniT, fitoncidebiT da eTerzeTebiT. foT-

lebi Seicavs 0,7 %-mde eTerzeTebs da gamoiyeneba sasmelebsa da liqiorebSi, axa-

lgazrda foTlebi _ dietur salaTebSi, xolo mSrali foTlebi _ Cais nayenis 

dasamzadeblad [3, 11, 12, 20 da sxv.]; gamoiyeneba aseve rogorc damxmare saSualeba 

antibiotikebis aqtiurobis asamaRleblad. efeqturia anemiis, xvelis, diareis, rev-

matizmis, TirkmelSi qvebis, aTerosklerozisa da sxvadasxva infeqciuri daavade-
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bis SemTxvevaSi, Tumca kuWis wylulovani daavadebebisa da gastritis dros misi 

miReba ar aris rekomendebuli [20]. 

 

 

daskvna 

kvlevebiT dadgenilia, rom rogorc Savi, ise wiTeli mocxari Tavisi xari-

sxobrivi maCveneblebiT (organoleptikuri maCveneblebi da qimiuri Sedgeniloba) 

saSualebas iZleva warmatebiT iqnes gamoyenebuli samkurnalwamlo da kvebis mre-

wvelobaSi. 
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FOOD TECHNOLOGY 
 
 

COMPARATIVE CHARACTERISTIC OF TYPES OF CURRANT 

G. Kaishauri, M. Ghirsiashvili  

(Biotechnological Center of Georgian Technical University) 

 
Resume: This work contains data on wild berries, in particular currants. There is determined the data 

on types of currant (red, black, white) and also products from them. Data on the botanical and chemical cha-
racteristic, the useful and medicinal properties of types.  

Tere is established, that both the red and the black currant according to their qualitative indices (or-
ganoleptic indices and chemical composition) give the chance to use them with success both, as treatment, so 
in industrial processing.  

 
Key words: black currant; red currant; the biologically active materials; white currant. 

 
 
 

 

ПИЩЕВАЯ ТЕХНОЛОГИЯ 

 

 

СРАВНИТЕЛЬНАЯ ХАРАКТЕРИСТИКА ВИДОВ СМОРОДИНЫ 

Кайшаури Г. Н., Гирсиашвили М. Р. 

(Биотехнологический центр Грузинского технического университета) 

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

о видах смородины (красной, черной, белой) и продукции из них. Рассмотрены данные о ботани-

ческой и биохимической характеристике, полезных и лечебных свойствах видов. 
Установлено, что как красная, так и черная смородина своими качественными показателями 

(органолептические показатели и химический состав) дают возможность с успехом использовать как 
для лечения, так и для промпереработки. 

 
Ключевые слова: биологически активные вещества; белая смородина; красная смородина; 

черная смородина. 
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sporti 

 

 

 

Widaobis maqos testirebis meTodologiuri safuZvlebi  

ediSer maCaiZe 

(saqarTvelos fizikuri aRzrdisa da sportis saxelmwifo saswavlo universiteti) 

 

 

reziume: ganxilulia Widaobis maqos testirebis (WST) srulyofis (ganviTare-

bis) sakiTxi, romelic dafuZnebulia oTx ZiriTad elementze. pirveli gulisxmobs 

Widaobis maqos testirebas (WST) licenzirebuli Widaobis leibis regulirebul ze-

dapirze. misi marTva xorcieldeba Widaobis Catarebis tipur adgilas mwvrTnelis 

mier an sazomi xelsawyoTi; meore _ moZraobebs oTxi sxvadasxva mimarTulebiT le-

ibis mTel zedapirze Widaobis specifikuri mudmivi moZraobebis CaTvliT (dacva na-

bijis gadadgmis meSveobiT). mesame _ Semowmebas, dafuZnebuls matCis mimdinareobis im 

droze, romelic Seesabameba aqtiurobis ori 3 wT-iani periodis matCis xangrZli‐

vobas 30 wm-iani Sesvenebis periodiT. es dro gansazRvrulia gaerTianebuli mso-

flios Widaobis (UWW) wesebis mixedviT; meoTxe _ maqos testirebas, romelic foku-

sirebulia monawilis individualurobaze, anu Sedegi miiRweva partnioris an sxva 

pirebis gareSe, mxolod monawilis individualuri ZalisxmeviT. 

 

sakvanZo sityvebi: garkveuli moZraobis Semowmeba (testi); metaboluri moT-

xovnebi; moWidaveebi; orTabrZolebis sporti; Widaobis maqos testireba. 

 

 

Sesavali  

gaerTianebuli msoflios Widaoba (UWW) [2, 3] aris msoflios mmarTveli or-

ganizacia olimpiuri Widaobis saxeobebisaTvis da igi zedamxedvelobas uwevs iseT 

saerTaSoriso sanqcirebul RonisZiebebs, rogoricaa olimpiuri TamaSebi, msoflio 

Cempionati, msoflios Tasi da sxva saerTaSoriso Sejibrebi sam aRiarebul stilze 

mamakacebisa da qalebisaTvis (berZnul-romauli Widaoba, Tavisufali Widaoba da 

qalTa Widaoba). Tavis valdebulebebidan gamomdinare, gaerTianebuli msoflios 

Widaoba (UWW) 2016 wlidan [4] adgens da avrcelebs saerTaSoriso wesebs Widaobis 

TiToeuli saxeobisaTvis. saerTaSoriso Widaobis matCebi Sedgeba ori 3 wT-iani pe-

riodisagan TiToeul periods Soris Sesvenebis 30 wm-iani intervaliT. matCi wari-

marTeba 9 m diametris mqone mrgvali leibis zedapirze. 

winaswarma gamokvlevebma cxadyo, rom elitarul moWidaveebs aqvT maRali ae-

robuli da anaerobuli SesaZleblobebi, romlebic ZiriTadi fiziologiuri kom-

ponentebia didefeqturi WidaobisaTvis. aTletebis metaboluri moTxovnebis labo-

ratoriuli testireba farTodaa gavrcelebuli [7], Tumca naklebad popularulia 

siZvirisa da mouxerxebeli marTvis gamo, radgan saWiroebs specialur mowyobi-
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lobas. laboratoriuli testirebis protokolebi aseve xSirad iyeneben velo-

sipeds an sarben bilikebs aqtiurobis (energiis) gasazomad. es testireba ufro Se-

saferisia mZleosnobis da velosportis an msgavsi sportuli saxeobebisaTvis. la-

boratoriuli kvlevebis SezRudva aris Sedegebis dasabuTeba, romlebic dakavSi-

rebulia sportul garemoSi realuri cxovrebis dinamikur moZraobebsa da aqtiu-

robebTan. sportis zogierT saxeobaSi gamoiyeneba savele testebi maTi Sesabamisi 

praqtikis gaTvaliswinebiT da Sejibris adgilebis sworad SerCevis CaTvliT _ 

moedanze (miwaze an sportuli darbazis iatakze), sarben bilikze, yinulis moe-

danze, Wilofis (iaponuri tradiciuli iatakis safari) leibebze. savele testi-

rebas laboratoriul gamokvlevebTan SedarebiT mTeli rigi upiratesobebi aqvs: 

martivia marTvisaTvis, iafia da Tanac ufro specifikuri; amasTan, maTi Catareba 

SesaZlebelia mTeli sezonis ganmavlobaSi sportsmenebis progresis saCveneblad. 

amJamad ar arsebobs Widaobis specifikuri moZraobebiT Sedgenili Sefasebis ins-

trumenti, romliTac SeiZleba ganisazRvros moWidavis siZliere (momzadebis do-

nis standarti) Widaobis leibze. moWidaves moeTxoveba kargi fizikuri momzadeba. 

gansakuTrebuli yuradreba eqceva iseT fizikur komponents, rogoric aris simZla-

vre, siswrafe, energia. aseve mniSvnelovania momzadeba aerobul da anaerobul ene-

rgetikul sistemebSi. moWidaveebi matCis dros moZraoben sxvadasxva mimarTule-

biT, rac damokidebulia Setevisa da dacvis moqmedebebsa da reaqciebze, gamoye-

nebul taqtikasa da moWidaveebis individualur stilze [5, 6]. Widaobis moZraobebi 

moicavs moZraobas win, ukan da gverdze (dacva nabijis gadadgmis meSveobiT). aseTi 

dacva moWidaves aZlevs mokle wriuli moZraobebis Sesrulebis saSualebas, ri-

Tac xSirad qmnis Setevis kuTxes an icavs Tavs oponentisagan. dacva nabijis gada-

dgmis meSveobiT Tavidan acilebs sportsmens fexebis gadajvaredinebis safrTxes 

da Widaobisas exmareba stabiluri poziciis SenarCunebaSi. 

 

 

ZiriTadi nawili 

Widaobis maqos testireba (WST) Seiqmna specialurad WidaobisaTvis da dafu-

Znebulia sportisaTvis gansazRvrul oTx ZiriTad elementze: 

1. Widaobis leibi. Widaobis maqos testireba sruldeba Widaobis leibis zeda-

pirze, rac misaReb da cnobil garemos qmnis WidaobaSi varjiSis CatarebisaTvis. 

igi uzrunvelyofs praqtikul da xelsayrel adgils testirebisTvis, rac kargad 

cnobilia monawileebisaTvis. monawile-moWidaves aseve SeuZlia Seasrulos maqos 

testireba Widaobis specialuri fexsacmlis saSualebiT, rac mas ufro realursa 

da sportuls xdis. Widaobis maqos testirebis Sesruleba martivadaa SesaZlebeli 

aseve regularuli varjiSis dros mcire mowyobilobis gamoyenebiT. saWiroa mxo-

lod taimeri/saaTi, kalami da qaRaldi. testirebaSi monawileobs ori adamiani _ 

aRmricxveli, romelic iniSnavs Sesrulebuli moZraobebis raodenobas da, Sesa-

bamisad, gavlil manZils, da asistenti, romelic amowmebs da periodulad acxa-

debs darCenil dros, romelsac SeuZlia gaxdes aseve monawilis motivatori. am 

testis CatarebisTvis ar aris aucilebeli specialuri momzadeba, saWiroa mxo-

lod imis codna, Tu rogor unda ganxorcieldes testireba. 

Widaobis maqos testirebisas saWiroa Widaobis leibze moZraoba Sesruldes 

oTxi mimarTulebiT (moZraoba win, ukan, nabijis gadadgma marcxniv, marjvniv).  
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TiToeuli moZraoba sruldeba leibis centraluri wridan 4 m-is sigrZeze. monawi-

leebma unda SeZlon rac SeiZleba meti moZraobis Sesruleba maqos sigrZis mudmivi 

ganmeorebiT or 3 wT-ian periodSi 30 wm-iani SesvenebiT periodebs Soris (nax. 1). 

xilul drois saaTze magrdeba xmovani sirena, romelic amoqmeddeba drois gasvli-

sTanave. eqsperimentis dros maqos mier gavlili sigrZeebis saerTo raodenoba iyo 

Cawerili da mxolod bolo, Seusrulebeli sigrZe iTvleba srulad drois gasvlis 

Semdeg. 

 
 

nax. 1. Widaobis maqos testirebis procedura 

 

monawiles uweren Sesrulebuli maqos sigrZis (4 m) raodenobas. monawilis mi-

zania Seasrulos rac SeiZleba meti maqos sigrZe ciklis wris gameorebebis meSve-

obiT; magaliTad, sigrZe 1, 2, 3, 4, 5, 6, 7, 8; 1, 2, 3, 4, 5, 6, 7, 8; 1, 2, ... da a. S. sigrZe 

1: A-dan B-mde. sawyisi wertilidan (A) monawile gairbens centralur wremde (B); si-

grZe 2: B-dan C-mde. centraluri wridan (B) monawile gadadgams nabijs marjvniv 

leibis gare mxridan (C); sigrZe 3: C-dan B-mde. leibis gare mxridan (C) monawile 

gadadgams nabijs marcxniv centraluri wris (B) mimarTulebiT; sigrZe 4: B-dan A-

mde. centraluri wridan (B) monawile ukan dabrundeba sawyis wertilSi (A); 

monawile gaimeorebs igive naxazs leibis meore mxares, Semdegnairad: sigrZe 5: A-

dan B-mde. sawyisi wertilidan (A) monawile gairbens centralur wremde (B); sigrZe 

6: B-dan D-mde. centraluri wridan (B) monawile gadadgams nabijs marcxniv leibis 

gare mxridan (D); sigrZe 7: D-dan B-mde. leibis gare mxridan (D) monawile gadadgams 

nabijs marjvniv centraluri wris (B) mimarTulebiT; sigrZe 8: B-dan A-mde. centra-

luri wridan (B) monawile ukan brundeba sawyis wertilSi (A). monawile gaime-

orebs da gaagrZelebs moZraobas zemoaRniSnuli naxazis mixedviT Widaobis maqos 

testirebis ganmavlobaSi (ori 3-wT-iani periodi 30 wm-iani SesvenebiT periodebs 

Soris). aRmricxveli Tvals adevnebs 1-li da me-2 periodebis ganmavlobaSi gavli-
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li maqos sigrZis raodenobas da ajamebs saerTo SefasebisTvis. aseve bolo 30 wm-

iani periodebis dros sigrZis raodenobas iniSnavs asistentic; 

2. Widaobis specialuri moZraobebi. maqos bevr testirebaSi gamoiyeneba mxo-

lod moZraoba win (rogorc mTavari moqmedeba) SeCerebiT, mobrunebiT da Widaobis 

dawyebiT. Widaobis maqos testireba moicavs WidaobisaTvis damaxasiaTebel iseT 

moqmedebebs, rogoricaa moZraoba gverdze da trialiT ukan mowinaaRmdegeze Se-

movliT. nabijis gverdze gadadgma (Side-stepping) aris mniSvnelovani moZraoba Wida-

obaSi, radgan is moWidaves saSualebas aZlevs gadaadgildes mowinaaRmdegis mima-

rTulebiT, anu moZraobs `kvadratulad~, raTa SeinarCunos mowinaaRmdege Tavis 

mxedvelobisa da kontrolis areSi. bevri moZraoba leibze mokle distanciisaa da 

mudmivad meordeba. 

gverdze nabijis gadadgmisas monawile iwyebs moZraobas gverdiTi mimarTu-

lebiT _ rogorc marcxniv, ise marjvniv. e. i. igi moZraobs modificirebuli pozi-

ciiT. odnav win daxrili poziciidan nabijis gadadgma xdeba gverdze wamyvani fex-

iT moZraobis mimarTulebiT, Semdgom _ ukana fexiT. amis Semdeg swrafi xtomiTi 

moZraobiT monawile cdilobs kvlav daubrundes modificirebul mdgomareobas. 

ase rom, gverdulad gadaadgilebisaTvis saWiroa aRniSnuli moZraobis mudmi-

vad gameoreba. 

gagacnobT rCevebis ZiriTad punqtebs:  

• ecadeT SeinarCunoT modificirebuli pozicia odnav win daxrili mdgomare-

obiT da aseve odnav Cakecili muxlebiT. es dagexmarebaT stabiluri sabaziso po-

ziciis SenarCunebaSi; 

• ar moaxdinoT fexebis (koWebis) gadajvaredineba imisaTvis, rom Tavi aari-

doT modificirebuli poziciidan gasvlas (nax. 2).  

• darCiT „msubuqi“ fexze woniT quslebidan. 
 

 
 

nax. 2. fexebis gadajvaredinebis SezRudva 

 

gverdze nabijis gadadgmis moZraobebi sportsmens icavs fexebis gadajvaredi-

nebisagan, rodesac isini agrZeleben nabijis gadadgmas gverdiTi mimarTulebiT 

(marcxniv an marjvniv). am gamokvlevaSi swored nabijis gverdze gadadgmis moZra-

obebi iyo aRniSnuli, rogorc Widaobis erT-erTi ZiriTadi mudmivi moZraobebi;  
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3. gaerTianebuli msoflios Widaobis (UWW) specifikacia. Widaobis maqos 

testireba iyenebs gaerTianebuli msoflios Widaobis standartiT gansazRvrul (9 

m diametris mqone wre) Widaobis leibs [1, 4]. TiToeuli maqos sigrZe (4 m cen-

traluri wridan) SesaZlebels xdis monawilem dafaros distancia centraluri 

wridan leibis gare sazRvramde. zogierTi savele testisagan gansxvavebiT, maga-

liTad, rodesac monawileebma unda dafaron distancia 12 wT-iani sirbiliT, Wida-

obis maqos testirebas aqvs mokle maqos sigrZe (4 m), rac swrafi moZraobis Ses-

rulebas ganapirobebs. gaerTianebuli msoflios Widaobis leibis gamoyeneba tes-

tirebis dros standartizaciisa da SeTanxmebulobis saSualebas iZleva.  

Widaobis maqos testirebis mimdinareobis dro standartuli matCis xangrZli-

vobis identuria da ori 3 wT-iani periodisagan Sedgeba 30 wm-iani SesvenebiT peri-

odebs Soris. gaerTianebuli msoflios Widaobis specifikidan gamomdinare, Wida-

obis maqos testirebis Catareba zogadad sportSi miRebuli meTodia;  

4. individualuroba. Widaobis maqos testirebis individualuri fokusireba 

monawiles uzrunvelyofs uSualod personaluri SedegebiT. es meTodi gamoric-

xavs partniorze damokidebulebas, rac Seusabamobis nebismieri riskis Tavidan ac-

ilebis garantiaa sxvebTan (mowinaaRmdegesTan) kontaqtis dros. calkeul monawi-

les aseve SeuZlia uzrunvelyos Tavisi saukeTeso piraduli Zalisxmeva da moti-

vacia, rac mniSvnelovania mTeli testirebis periodSi, kerZod, Widaobis maqos 

testirebis bolo 30 wm-is ganmavlobaSi. 

gamokvlevis mTavari mizani iyo Widaobis maqos testirebis srulyofa da gan-

viTareba. kvlevisas gamoyenebul iqna WidaobisTvis damaxasiaTebeli moZraobebi, 

rac Sesasruleblad advilia da moxerxebuli tipuri Widaobis programis farg-

lebSi. testirebis reJimi erTdroulad erTmaneTisagan damoukideblad ori mona-

wilis Semowmebis saSualebas iZleva, Tu isini leibis naxevar zedapirs ikaveben. 

testirebis reJimis SecvliT aseve SesaZlebelia erTdroulad oTxi monawilis Se-

mowmeba leibis meoTxedis gamoyenebiT da yoveli maqos sigrZis distanciis Senar-

CunebiT. amisaTvis, sigrZe 6 da 7 gaimeorebs sigrZes 2 da 3 (nax. 1). es Seamcirebs 

monawileTa didi jgufis testirebis Catarebis dros.  

3 wT-ianma srulma testirebam SesaniSnavad gamoavlina aerobuli da anaero-

buli SesaZleblobebi. bolo 30 wm-is saSualo siCqare aris kritikuli simZlavris 

maCvenebeli. Widaobis maqos testirebis 3 wT-iani periodebi emTxveva 3 wT-ian tes-

tirebis dros, rac samomavalo kvlevebis gagrZelebis safuZvels iZleva; kerZod, 

unda Sefasdes aerobuli da anaerobuli SesaZleblobebi Sejibrebis bolo 30 wm-

is ganmavlobaSi. Cawerili maqos sigrZis raodenobis mixedviT SeiZleba dazust-

des monacemebi monawilis SesaZleblobebis Sesaxeb, radgan is datvirTulia anae-

robul sistemaze. garkveuli raodenobis testirebaze dayrdnobiT da individu-

aluri ZiriTadi standartebis SemuSavebiT moxdeba imis gansazRvra, Tu rogor 

mimdinareobs sportsmenis progresi sezonis ganmavlobaSi. 

rodesac gamokvleva utardeba mxolod monawiles, Widaobis maqos testirebis 

individualuri xasiaTidan gamomdinre, gamoricxulia nebismieri araswori moqme-

deba partnioris an oponentis mxridan, romelsac SeuZlia gamoiwvios uTanxmoeba 

winaaRmdegobis an TanamSromlobis procesSi. Widaobis matCebi Tavad ver uzrun-

velyofs intensiurobis zust maCveneblebs, radgan maTze gavlenas axdens ramde-

nime faqtori; magaliTad, oponentis momzadebis done, taqtika, teqnikis gamoyeneba 

da a. S. individualuri motivacia Widaobis maqos testirebis kargi Sesrulebi-

saTvis argumentirebulia erTi piris individualuri da maqsimalurad saimedo 

moqmedebiT da piradi monacemebis uzrunvelyofiT; aseve SesaZlebelia asistentis 
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CanaweriT, romelsac SeuZlia waaxalisos da garkveuli motivacia misces monawi-

les Widaobis maqos testirebis Sesrulebis dros. monawilis motivacia bolomde 

moqmedebisaTvis SeiZleba asaxul iqnes maqos sigrZis raodenobiT matCis bolo 30 

wm-is ganmavlobaSi. 

momavalSi saWiroa Cveni qveynis farglebSi regionebis mixedviT moWidaveebis 

Sesaxeb kidev bevri sxva damatebiTi informaciis mopoveba, riTac SesaZlebeli iq-

neba maTi msgavsebis an gansxvavebis dadgena. radgan Widaoba iTvaliswinebs sxva-

dasxva asakisa da wonis mixedviT mamakacebisa da qalebis kategoriebad dayofas, 

iqmneba damatebiTi gamokvlevebis Catarebis aucilebloba, rac uzrunvelyofs ad-

ekvatur Sefasebas, magaliTad, msubuqi da mZime wonis kategoriis moWidaveTa sxva-

obis an sqesTa Soris sxvaobis Sesaxeb. garda zemoaRniSnulisa, umaRlesSedegiani 

an konkurentunariani moWidavis donis damatebiTi ganxilvis drosac SesaZlebelia 

maTze mravali axali sasargeblo informaciis mopoveba. Semdgomi da ganmeorebiTi 

testirebebis Catareba saWiroa imisaTvis, rom Semowmdes Widaobis maqos testi-

rebis sandooba. 
 

 

daskvna 

zemoaRniSnulidan gamomdinare, SeiZleba davaskvnaT, rom Catarebul gamo-

kvlevas didi praqtikuli mniSvneloba aqvs sportsmenebisa da instruqtorebisa-

Tvis. Widaobis maqos testireba SeiZleba advilad Sesruldes normaluri speci-

fikuri varjiSebis dros mcire darRveviTac ki. misi gamoyeneba SesaZlebelia ag-

reTve treningisTvisac da damokidebulia mis gansazRvrul mizanze. magaliTad, 

testireba SeiZleba gamoyenebul iqnes, rogorc varjiSi, romelic fokusirebulia 

fexebis moZraobebze. arsebuli sabrZolo sportis saxeobebidan Widaoba aris erT-

erTi gamorCeuli, miuxedavad imisa, rom individualurad TiToeuli Taviseburad 

specifikuri da unikaluria, Tumca aqvT saerTo maxasiaTeblebi, msgavsi Sesrule-

bisa da teqnikis manera, magaliTad, ZiudoSi, samboSi da jiu-jicuSi. 

Widaobis maqos testireba SeiZleba ganxorcieldes sabrZolo sportis sxva 

saxeobebSi da advilad iqnes gamoyenebuli savele testirebis dros Widaobis lei-

bis msgavs zedapirze. 
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METHODOLOGICAL DEVELOPMENT OF WRESTLING SHUTTLE TEST 

E. Machaidze  

(Georgian State Teaching University of Physical Education and Sport) 
 

Resume: There is discussed the question of improvement (development) of a wrestling shuttle test 

(WST), based upon four elements. Firstly, the WST is conducted on a regulation wrestling mat surface. It is 
convenient to administer in a typical wrestling venue by a coach or tester. Secondly, the WST includes mo-
vements in four different directions across the entire mat surface including wrestling-specific standing 
movements (side- stepping). Thirdly, the test is based on the match duration consistent with the duration of 
two three-minute periods of activity with a 30 second rest period. This duration is defined consistent with 
United World Wrestling (UWW) rules of match duration. Fourthly, the shuttle test is focused on the indi-
viduality of the participant, that is, without a partner or others, to ensure results are solely of the participant’s 
individual effort.  

 

Key words: metabolic demands; single combat sport; specific movement test; sport of  martial art; wrestlers, 
wrestling shuttle test. 

 
 
 

 

СПОРТ 
 

 

МЕТОДОЛОГИЧЕСКИЕ ОСНОВЫ ТЕСТИРОВАНИЯ ЧЕЛНОЧНОЙ  

БОРЬБЫ 

Мачаидзе Э. П. 

(Грузинский государственный учебный университет физического воспитания и спорта) 

 

Резюме. Рассмотрен вопрос совершенствования (развития) тестирования челночной борьбы 
(WST), которая основана на четырех основных элементах. Первый элемент подразумевает 
тестирование челночной борьбы (WST) на регулируемой поверхности лицензированного мата для 
борьбы. Ее управление осуществляется тренером или измерительным прибором на месте, типичным 
для проведения борьбы. Второй элемент подразумевает движения по четырем различным нап-
равлениям по всей поверхности мата, включая специфические постоянные движения борьбы (защита 
шагом в сторону). Третий элемент подразумевает проверку, основанную на то время продолжи-
тельности матча, которое соответствует двум 3-х минутным периодам активности с 30 секундным пе-
риодом отдыха. Это время определено в соответствии с правилами Объединенного Мира Борьбы 
(UWW).Четвертый элемент - челночное тестирование, которое сфокусировано на индивидуальности 
участника, т.е. результат достигается без партнера или других лиц, только благодаря индивиду-
альным усилиям участника. 

 

Ключевые слова: борцы; единоборство; метаболические потребности; проверка (тестирова-
ние) определенных движений; тестирование челночной борьбы. 
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avtorTa sayuradRebod 

 

qarTulenovani mravaldargobrivi samecniero referirebadi Jurnali `mecni-

ereba 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 for-

mulebis, cxrilebisa da naxazebis (fotoebis) CaTvliT ar unda iyos xuT gverdze 

naklebi da ar unda aRematebodes 15 nabeWd gverds; statia Sesrulebuli unda iy-

os 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. lite-

ratura teqstSi unda dalagdes citirebis Tanmimdevrobis mixedviT da aRi-

niSnos cifrebiT kvadratul frCxilebSi, xolo literaturis sia unda 
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iTargmnos inglisur enaze da daerTos statias boloSi; Tan mieTiTos ro-

mel 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, rus-

Tavelis gamziri 52, saqarTvelos mecnierebaTa erovnuli akademia. IV sarTuli, 

oTaxi 435, tel.: 299-58-27.  

 

el.fosta: metsn.technol@gmail.com  
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