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I Tavi. radioaqtiuroba 
 

1.1. zogadi mimoxilva 
 

 warmoebis teqnikuri donis Semdgomi amaRleba da Sromis 

pirobebis mkveTri gaumjobeseba moiTxovs mrewvelobisa da 

soflis meurneobis usafrTxoebis Teoriuli safuZvlebis 

mecnierul damuSavebas. 

 radioaqtiurobas, rogorc mecnierul disciplinas, didi 

mniSvneloba aqvs. am sagnis mizania im organizaciuli da 

teqnikuri RonisZiebebis Seswavla da damuSaveba, romlebic 

srul usafrTxo da uvnebel Sromis pirobebs uzrunvelyofs 

maqsimaluri mwarmoeblobis dros.  

 inJiner – teqnikuri personali movalea srulyofilad 

daeuflos radioaqtiuri da teqnikuri usafrTxoebis wesebs 

saxalxo meurneobis yvela dargSi. 

 saxalxo meurneobisa da samecniero kvleviT praqtikaSi 

sul ufro farTo gamoyenebas poulobs radioaqtiuri 

izotropebi da maionizebeli gamosxivebis wyaroebi, romlebic 

gamoiyeneba defeqtoskopiisas, SeduRebis detalTa cveTis, 

liTonTa struqturis gansazRvrisas. sakontrolo sazom da 

maregulirebel xelsawyoebSi (sisqis, simkvrivisa da donis 

sazomebi, donis maregulirebeli, teqnologiuri procesebis 

kontrolisaTvis, statikuri eleqtroebis muxtis neitronul 
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analizatorebSi, muSa saTavsis haerSi airis an mtvris Zalian 

mcire koncentraciis gansazRvrisas, signalizatorebSi). 

 radioaqtiur gamosxivebasTan muSaoba adamianis 

organizmisTvis saSiSroebasTan aris dakavSirebuli. dadgeni-

lia, rom radioaqtiurma gamosxivebam SeiZleba mZime Sedegi 

gamoiwvios. Sromis swori organizaciisa da dacvis 

rRonisZiebaTa zustad Sesrulebisas maionizebeli radioaqti-

uri gamosxivebis gamoyeneba SedarebiT usafrTxoa.   

 Mmaionizebeli ewodeba eleqtromagnituri (gama, rentgenis 

da korpuskuluri) alfa, beta, neitronul gamosxivebas, 

romelsac nivTierebasTan urTierTqmedebisas masSi muxtebis, 

ionebis da eleqtronebis warmoqmnis unari Seswevs. mZime 

elementebis radioaqtiuri deda elementebi 233238 ,UU da 232Th  

qmnian Tanrigis gardamqmnel grZel mwkrivs, romlis 

damaxasiaTebeli Tvisebaa Seuqcevadoba. birTvis radioaqtiur 

daSlas Tan axlavs βα ,  da γ gamosxiveba. radioaqtiuri 

gamosxiveba xasiaTdeba maionizebeli da SeRwevadobis unariT. 

 Ggamosxivebis maionizebeli unari ganisazrvreba kuTri 

ionizaciiT, e.i. im ionTa wyvilebis ricxviT, romlebic 

warmoiqmneba moculobis, masis an trekis sigrZis erTeulSi. 

 radioaqtiuri gamosxivebis SeRwevadobis unari 

ganisaZRvreba Tavisufali ganarbenis sigrZiT. nivTierebebSi 

garbenisas nawilakis siCqare TandaTan mcirdeba da gzis 

dasawyisidan garkveul manZilze igi utoldeba mocemuli 

garemos atomebisa da molekulebis moZraobis siCqares. Aam 

manZils ganarbenis sigrZe  ewodeba.  α  - gamosxiveba 

warmoadgens dadebiTad damuxtul nawilakebs, heliumis 

birTvis nakads, romelsac gamoasxivebs radioaqtiuri 

elementebis atomguli radioaqtiuri daSlis an birTvuli 
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reaqciis dros. Aatomgulidan gamotyorcnili alfa – nawilaki 

moZraobs 10-20 aTasi km/wm siCqariT, xolo misi energia 3-9 mev-

is farglebSi meryeobs. rac metia nawilakis energia, miT metia 

mis mier nivTierebaSi gamowveuli sruli ionizacia, alfa-

nawilakebis ganarbeni haerSi 8-9 sm-s, xolo biologiur 

qsovilSi ramdenime mikrons aRwevs. SedarebiT didi masis gamo 

alfa-nawilakebi swrafad kargaven Tavis energias, rac 

ganapirobebs maT dabal SeRwevadobas da maral ionizacias. 

 Bbeta-gamosxiveba elementebis an pozitronebis nakadia, 

romelic radioaqtiuri daSlisas warmoiqmneba. maTi siCqare 

sinaTlis siCqares uaxlovdeba, maqsimaluri energia ki 0,05-3,5 

mev-is diapazonSia. Bbeta-nawilakebis maionizebeli unari ufro 

dabalia, xolo SeRwevadobis unari maRali, vidre alfa 

nawilakebisa, ramdenadac maT mniSvnelovnad mcire masa da 

didi siCqare aqvT. Bbeta-nawilakebis maqsimaluri ganarbeni 

haerSi 1800 sm-s, xolo cocxal organizmSi 2,5 sm-s aRwevs. 

neitronuli gamosxiveba neitronis nakadia. ramdenadac 

neitronebs eleqtruli veli ar aqvT, isini Tavisuflad 

urTierTqmedeben atomTa birTvebTan, iwveven ra birTvul 

reaqciebs. 

 Ggama-gamosxiveba eleqtromagnituri, fotonuri 

gamosxivebaa, romelic warmoiqmneba atomgulSi mimdinare 

energetikuli gardaqmnebis an nawilakTa urTierTqmedebis 

Sedegad. Ggama sxivebs axasiaTebs didi SeRwevadoba.  rentgenis 

gamosxiveba eleqtromagnituri gamosxivebaa, aRiZvreba 

nivTierebaSi swrafi eleqtronebis damuxruWebisas. 

praqtikulad rentgenis gamosxiveba SeiZleba aRiZras nebismier 

eleqtrovakuumur danadgarSi, romelTa eleqtronTa konis 

dasaCqareblad gamoiyeneba sakmaod maRali Zabva. Bbeta-sxivebis 

wyaros garemomcvel areSi rentgenis milebSi gamosxivebis 
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energia 1 mev-s ar aRemateba. Ggama gamosxivebis msgavsad, 

rentgenis gamosxivebac dabali maionizebeli da Rrma 

SeRwevadobis unariT gamoirCeva. radioaqtiuri gamosxivebis 

sazomi erTeulia eleqtronvolti (ev). Eleqtronvolti im 

muSaobis toli energiaa, romelic sruldeba eleqtronis 

gadaadgilebisas eleqtronuli voltis or wertils Soris, 

rodesac maT Soris potencialTa sxvaoba erTi voltis tolia. 

radioaqtiuri nivTierebebi ufro xSirad gamoiyeneba Zlier 

mcire raodenobiT – gramis memilionedi an gramis meaTasedi 

nawiliT, romelTa awonva rTulia, meore mxriv gadamwyveti 

mniSvneloba aqvs ara radioaqtiuri nivTierebebis woniT 

raodenobas, aramed gamosxivebuli nawilakebis raodenobas, e.i. 

drois erTeulSi daSlil atomgulTa raodenobas. amasTan 

dakavSirebiT, radioaqtiuri nivTierebebis raodenobrivi 

daxasiaTebisaTvis Semotanilia fizikuri sidide aqtivoba, 

romelic ganisazRvreba drois erTeulSi daSlil atomTa 

ricxviT. si sistemaSi aqtivobis ganzomilebis erTeulia wamSi 

erTi birTvuli daSla. (daSla/wm). Aam erTeuls aRniSnaven bk-

iT. 1 ki – 10107.3 ⋅  bk-s (axalia 10107.4 ⋅  bk); maionizebeli 

gamosxivebis moqmedebis raodenobrivi SefardebisaTvis 

gamoiyeneba dozis cneba, romelic dasxivebul obieqts 

axasiaTebs masis am moculobis erTeulis mier STanTqmuli 

sxivuri energiis raodenobiT. Ees energia ixarjeba garemos 

amogebis ionizaciaze. ganasxvaveben gamosxivebis STanTqmul 

dozebs, gama-gamosaxulebis eqspoziciur dozas da 

maionizebeli gamosxivebis ekvivalentur dozas. si sistemaSi 

gamosxivebis eqspoziciuri dozis erTeulia kuloni/kg, xolo 

specialuri erTeulia rentgeni (rent). erTi rentgeni aris 

rentgenis an gama- gamosaxulebis iseTi eqspoziciuri doza, 
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romlis drosac SeuRlebuli korpuskuluri emisia 1 sm mSral 

atmosferoSi warmoqmnis ionebs, romelTac Tan moaqvT erTi 

eleqtro-statikuri erTeuli muxti eleqtronebis TiToeul 

niSanze. 1 rentgeni – 0,285 kuloni/kg, 1 rent. - 
21058,2 −⋅  

kuloni/kg. imasTan dakavSirebiT, rom Tanabari doziT 

STanTqmuli sxvadasxva saxis gamosxiveba biologiur 

moqmedebas iwvevs SemoRebulia ekvivalenturi dozis cneba. 

maionizebeli gamosxivebis ekvivalenturi doza aris sidide, 

romelic SemoRebulia qronikuli dasxivebis radiaciuli 

saSiSroebis Sesafaseblad. igi ganisazRvreba qsovilSi 

STanTqmuli dozis namravliT qsovilis mocemul wertilSi 

gamosxivebis xarisxis saSualo koeficientze. Ggamosxivebis 

xarisxis uganzomilebo koeficienti gansazrvravs patara 

dozebiT adamianis dasxivebis araxelsayrel biologiur 

Sedegs.igi damokidebuli agamosxivebis energies srul xazovan 

gadacemaze. ekvivalenturi dozis erTeulia ziviti. 1 ziviti – 

100 beri. ziviti aris nebismieri gamosxivebis ekvivalenturi 

doza, romelic iwvevs iseT biologiur efeqts, rogorsac 1 

grei doziT STanTqmuli sanimuSo rentgeni an gama gamosxiveba. 

sanimuSod Rebuloben 200 k/el.volt energies rentgenis 

gamosxivebas. 

 Ddozas, romelsac nivTierebis masa STanTqavs drois 

erTeulSi, dozis simZlavre ewodeba, E
DP =   rent/wm. 

sistemgareSe erTeulia radiumis gram–ekvivalenti. esaa 

radiumis  preparatis  gram-ekvivalenti. 
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1.2. biosferos radioaqtiuri dabinZureba 

 

 Kkripton 85-sgan gansxvavebiT, romelic qimiurad 

inertulia, yvela sxva radioaqtiuri elementi biosferoSi 

iwvevs did dabinZurebas. gansakuTrebiT es elementebi atomuri 

warmoebebidan xvdeba biosferoSi. Mmdinareebi Zalian 

binZurdeba atomuri afeTqebebis da warmoebebidan gamosuli 

narCenebis Sedegad. safrangeTSi md. senaSi dRe-RameSi rad. 

gamosxiveba meryeobs 3-dan 32 k/l-mdem mdinare kolumbiaSi 

Zn63 -is mniSvneloba 2105 −⋅  k/l-s aRwevs. unda aRiniSnos, rom 

bevr adgilas mdinaris TevzebSi akumulirdeba radioaqtiuri 

elementebi. Kolumbiis mdinareSi 3%-iT dabinZurebulia 

Tevzebi da mdinaris sxva mobinadreebi. gansakuTrebiT 

sagangaSoa is, rom TevzebSi 500-jer ufro meti radioaqtiuri 

nivTierebebi akumulirdeba, vidre TviT mdinaris wyalSi. 

dadgenilia, rom uelsisi mdinaris wylebSi 1800-jer meti 

radioaqtiuri rubidiumi akumulirdeba, vidre TviT mdinareSia. 

uelsisi mcxovrebni sistematurad ganicdian dabinZurebuli 

TevzebiT mowamvlas, unda aRinisnos, rom dRemde am raionebSi 

radiacia Zalian didia. analogiuri mdgomareobaa kolumbiis 

mdinareebSic. sainteresoa, rodis mixvdeba adamiani, rom 

mdinaris dabinZureba iwvevs Tevzebis, Semdgom ki adamianis da 

cxovelebis dasxivebas. rac Seexeba 90Cr -is damarxvas okeanis 

fskerze 4000 metris siRrmeSi, mas mainc SeuZlia 100 wlis 

Semdeg gamoiwvios okeanis 540 pk/l-iT dabinZureba. 
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 Aatomuri narCenebi abinZurebs zRvebsa da okeaneebs. Uunda 

aRiniSnos, rom Tundac erTma Tevzma, rom miiRos atomuri 

narCeni, amiT 125000 adamiani SeiZleba dasxivdes. safrangeTSi 

mdinare seniT irwyveba mindvrebi, misi dabinZureba ki iwvevs 

mcenareebis dabinZurebas radioaqtiuri elementebiT. Atomuri 

energetika viTardeba mxolod imitom, rom moTxovnileba 

eleqtroenergiaze Zalian izrdeba. atomuri sadgurebi, 

atomuri afeTqebebi – yvelaferi es zrdis atomuri narcenebis 

raodenobas biosferoSi. saWiro xdeba Tavis dacva 

radioaqtiuri izotopebisagan. 

 Bbiologebi yovel Rones mimarTaven atomuri 

narCenebisagan kacobriobis dasacavad, raTa ar ganmeordes is 

udidesi Secdomebi, rac iyo daSvebuli atomuri energetikis 

ganviTarebis dasawyisSi. unda aRiniSnos, rom Tanamedrove 

meTodebi – narCenebis ganzaveba da mocileba, ver axerxebs 

biosferos srul gasufTavebas. saWiroa axali meTodebi da 

RonisZiebebi, raTa biosfero gadavarCinoT axali 

dabinZurebisagan. is pirebi, romlebic ganageben atomuri 

energetikisa da biosferos sakiTxebs, kacobriobis winaSe 

valdebulni arian Zireulad Secvalon TavianTi 

damokidebuleba radiaciuli nivTierebebisagan bunebis 

gasufTavebis sakiTxebTan. Tanamedrove civilizaciam cudi 

gakveTili miiRo wina epoqidan. man Zireulad unda Secvalos 

Tavisi saqmianoba da didi yuradReba miaqcios zust mecnierul 

gamokvlevebs atomuri energetikis dargSi. uTuod gasaTvalis-

winebelia yvela SesaZlebloba Tavdacvis sakiTxSi. 

 

 
1.3. radioaqtiuri gamosxiveba 
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 radioaqtiuri gamosxivebis biologiuri moqmedeba 

dakavSirebulia mis maRal qimiur aqtivobasTan. Ddasxivebis 

Semdeg xdeba cocxali qsovilebis molekuluri kavSiris 

gawyveta, rasac Tan sdevs SedarebiT mgrZnobiare ujredebis 

dazianeba da qsovilis SedgenilobaSi qimiuri struqturis 

Secvla. rogorc viciT adamianis organizmi 70% wyals Seicavs, 

amitom dasxivebis procesSi mTavar rols asrulebs wylis 

radiolizi.  

 radioaqtiuri moqmedeba cxovelebze, mcenareebsa da 

adamianebze. ionizebuli moqmedeba Sedgeba ori nawilisagan: 

somaturisa da genetikurisagan. 

 Ppirvel SemTxvevaSi ionizebuli moqmedeba iwvevs 

sxvdasxva dasxivebas. meore SemTxvevaSi xdeba genetikuri 

gadacema, radiaciisagan ivseba qromosomebic. 

 

                                                         cxrili 1  

ionizebuli moqmedeba cxovelebsa da adamianebze 

 

rad. doza dasxivebis Sedegi 

100 000 sikvdili maSinve 

10 000 sikvdili ramd. saaTSi 

1000 sikvdili ramd. dReSi 

700 90% ramd. dReSi kvdeba 

200 10% ramd. dReSi kvde 

100 sikvdili ar aris mosalodneli, 

Cndeba simsivne 
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 ionizebuli sxivebi iwvevs genetikuri kodis darRvevas.  

isini baqteriebis dasxivebis mimarT naklebad mgrZnobiareni 

arian, ramdenime milioni rad. iwvevs maTSi dasxivebas. 

morielSi 190000 rad-ic ki ar iwvevs maT sikvdils. Es aris 

rekordi mwerebs Soris. igi gamZlea radiaciis mimarT. rac 

Seexeba Citebs, isini mcire dozasac ki ver uZleben. maTi 

organizmi ufro Znelad dasxivdeba, vidre ganviTarebuli 

organizmi. Ddasxiveba asakTanac aris dakavSirebuli; rogorc 

cxovelebi, aseve adamianebi asakis zrdasTan erTad ufro 

Zlierni arian dasxivebis mimarT. ionizebuli moqmedeba iwvevs 

Semdeg Sedegebs: 1) asustebs organizmis cxovrebis unarianobas 

(adunebs imunur sistemas), organisms daavadebis mimarT susts 

xdis; 2) amcirebs sicocxlis xangrZlivobas; 3) moqmedebs 

genze. Mcirdeba mcenareebis zrda da organizmSi nukleinis 

mJavis sinTezi, ris gamoc antisxeulebis warmoSoba mcirdeba 

da rogorc aRvniSneT, imunuri sistema sustdeba. unda 

aRiniSnos, rom qalebi ufro mgrZnobiarebi arian dasxivebis 

mimarT, vidre kacebi. Yvelaze saSiSia rentgenuli sxivebi 

(rentgenuli Semowmebebi, televizori sistematurad asxivebs 

adamians). rentgenuli dasxiveba ar aris rekomendebuli 

bavSvebisaTvis.  

 

 

1.4. radioaqtiuri gamosxivebis 

mTavari radioizotopebi  

 α - gamosxiveba pluton 239-idan nela aRwevs organizmSi, 

miuxedavad imisa, rom aqvs 3 mgev energia. Alfa gamosxivebis 

elementebs SeuZlia ionizacia gauwios 100000 molekulas. 
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                                                       cxrili 2 

 

radioizotopi Nnaxevrad daSla gamosxiveba 

 A a jgufi α  β  γ  

14C -naxSirbadi 5568w.  +  

3H -tritiumi 12.4w.  +  

Po32 -fosfori 14,5 dRe + + + 

S35 -gogirdi 87,1  +  

Ca45 -kalciumi 160 dRe  ++  

Na84 -natriumi 15 dRe  +++ +++ 

K42 -kaliumi 1,3 ml.w  ++ ++ 

Fe59 -rkina 45 dRe  ++ +++ 

Mn54 -manganumi 300 dRe    

I131 -iodi 8 dRe  ++ ++ 

  b jgufi    

Sr90 -stronciumi 27,7 w.  ++  

Cs137 -ceziumi 32 w  ++ + 

Ru106 -ruTeniumi 1w.  ++ + 

Ce144 -ceriumi 285 dRe  ++  

Y91 -itriumi 61 dRe  +++ ++ 

Pu239 -plutoniumi 24000 w. ++ 

++ 

  



 15

 c jgufi    

Ar41 -argoni 2 sT.  ++  

Kr85 -kriptoni 10 weli  +  

Xe133 -qsenoni 5 dRe  +++  

 

  

 Gamosxivebis did energies ki (1 mgev) SeuZlia mxolod 6300 

molekulis ionizacia. Radioaqtivobis yvelaze gavrcelebuli 

ganzomilebaa kiuri. xSirad iyeneben mikrokiurs (1 mki=10 ki), 

nanokiurs (1 nk – 19 k), pikokiurs (1 pk = 10 k). 

1 grei=1 j/kg=100 radi 

 radi STanTqmuli dozis specialuri erTeulia. 

ionizaciis efeqtis dasaxasiaTeblad rentgenis da gama 

gamosxivebisTvis gamoiyeneba eqspoziciuri doza. igi 

warmoadgens dasxivebuli haeris moculobaSi meoreuli 

eleqtronebis jamuri muxtis fardobas masasTan. sistemgareSe 

eqspoziciuri dozis erTeulia kuloni/kg, xolo specialuri 

erTeulia rentgeni. rentgeni, es aris gamosxivebis iseTi 

raodenoba, romlis 1 sm qsovilze moqmedebis Sedegad 

STainTqmeba 85 grei energia, 1 rentgenis moqmedebisas 

STainTqmeba 0,11 grei energia. imasTan dakavSirebiT, rom 

Tanabari doziT STanTqmuli sxvadasxva saxis gamosxiveba 

biologiur qsovilSi sxvadasxva biologiur zemoqmedebas 

iwvevs, Semotanalia ekvivalenturi dozis cneba. maionizebeli 

gamosxivebis  ekvivalenturi doza aris sidide, romelic 

SemoRebulia qronikuli dasxivebis radiaciuli saSiSroebis 

Sesafaseblad, ekvivalenturi dozis erTeulia ziviti. Ziviti 

aris nebismieri saxis gamosxivebis ekvivalenturi doza, 

romelic iwvevs iseTive biologiur efeqts, rogoricaa 1 grei 
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doziT STanTqmuli samSeneblo reitingi an gama-gamosxiveba. 

sanimuSod Rebuloben 200 k.elvolti energies rentgenis 

gamosxivebas. Ekvivalenturi dozis sisemaSi misi erTeulia 

beri, romelic aris nebismieri saxis gamosxivebis 

ekvivalenturi doza. igi iseTive biologiur efeqts iwvevs 

qsovilSi, rogorsac 1 rentgeni doza, 1 ziviti=100 bers.        

 

1.5. dasxivebis meTodebi 

 

 Bbolo wlebSi praqtikaSi farTod dainerga maionizebeli 

gamosxivebis naxevargamtaruli foto da Termoluminis-

cenciuri deteqtorebi. 

 kontrolisTvis gamoiyeneba individualuri dozimetrebi, 

gadasatani sasignalo – sazomi mowyobilobebi. 

 sxeulisa da tansacmlis radioaqtiuri gaWuWyianebis 

gasazomad gamoiyeneba agreTve nacxis meTodi. es ukanaskneli 

gamoiyeneba momatebuli gama – fonis SemTxvevaSi, rTuli 

konfiguraciis zedapiris kontrolisTvis da a.S. bambis 

tamponiT an filtris qaRaldiT miRebul nacxs zomaven 

radioaqtiur danadgarze. 

 Yyvela SemTxvevaSi, rodesac arsebobs dasxivebis 

albaToba, momuSavis mier miRebuli dasxivebis dozis 

kontrolisTvis gamoiyeneba individualuri dozimetruli 

xelsawyo – jibis ionizaciuri kamerebi. Aam kamerebs muxtaven 

an maT aniWeben garkveul potencialTa sxvaobas. Mmaionizebeli 

gamosxivebis moqmedeba iwvevs am kamerebis ganmuxtvas da 

dakarguli muxtis sidide momuSavis mier miRebuli dozis 

sidideze msjelobis saSualebas iaZleva. arsebobs 

gamafrTxilebeli dozimetrebi. aseT dozimetrebSi 

gamosxivebis registracia xdeba ori meTodiT – bgeriTi an 
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Suqis meTodiT. bderiTi meTodis SemTxvevaSi zonaSi 

gamosxivebis aRmoCenisas xSirad rezonatoris telefonis 

wkaruni, xolo Suqis meTodis SemTxvevaSi – sasignalo 

naTuris SuqiTi afeTqebebi, rac gamosxivebis maRali 

intensivobis zonaSi uwyvet naTebaSi gadadis. Ggama – 

gamosxivebis dozis simZlavris xarisxobrivi Sefaseba xdeba 

specialuri cxrilis saSualebiT, romelic Tan axlavs 

xelsawyos. 

 individualuri dozimetrebisTvis SeiZleba agreTve 

standartuli zomebis (30X50mm) im rentgenuli afskis zolebis 

gamoyeneba, romelic moTavsebulia SuqSeRwevad kasetebSi. Ria 

radioaqtiur nivTierebebsa da gamosxivebis wyarosTan 

momuSave yvela piri samuSaos Sesrulebis dros unda iyos 

aRWurvili individualuri dacvis saSualebebiT, romlis 

daniSnulebaa radioaqtiuri WuWyis kansa da organizmze 

moxvedrisgan, agreTve α  da β  - gamosxivebisagan adamianis 

dacva. biologiuri efeqti damokidebulia dasxivebis dozaze, 

gamosxivebis saxeze da zemoqmedebis xangrZlivobaze. 

 Aadamianis organizmSi biologiuri procesebis darRveva 

SeiZleba iyos Seqcevadi, roca dasxivebuli qsovilis ujredis 

normaluri muSaoba mTlianad aRdgeba da paTologiur 

cvlilebebs adgili ara aqvs. Seuqcevadi prcesi iwvevs 

calkeuli organizmebis an mTeli organizmis dazianebas da 

sxivuri avadmyofobis ganviTarebas.  

 radiaciuli dasxivebis Taviseburebani imaSi 

mdgomareobs, rom adamianis organizmi dasxivebis momentSi mis 

moqmedebas ver grZnobs da mJRavndeba mogvianebiT, rodesac esa 

Tu is organo ukve dazianebulia. Mmas axasiaTebs organizmis 

dazianebis faruli periodi. 
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 radioaqtiurma gamosxivebam SeiZleba gamoiwvios 

organizmze saerTo moqmedeba, gansakuTrebiT sisxlsa da 

sisxlwarmomqmnel organoebze. Aadgili aqvs sisxlwarmom-

qmneli organoebis funqciis damuxruWebas, rac, Tavis mxriv, 

iwvevs sisxlnaklebobas da leikemias, sisxlis normaluri 

Sededebis darRvevas da sisxlZarRvebis simyifis  gazrdas, 

kuW – nawlavis traqtis moqmedebis darRvevas, organizmis 

gamofitvas, infeqciuri daavadebebis mimarT organizmis 

winaaRmdegobis daqveitebas (organizmis steliruloba), kanis 

dazianebas, avTvisebian simsivnes, kataraqtas, sicocxlis 

Semoklebas, SeiZleba aRiZvras genetikuri cvlilebac. Tu 

maionizebeli gamosxiveba moqmedebs Canasaxis ujredebze, maSin 

adgili eqneba STamomavlobaze moqmedebas, STamomavlobiTma 

cvlilebebma SeiZleba gamoiwvios Canasaxis arasasicocxlo 

unarianoba, romelic mJRavndeba pirvelive an Semdeg TaobebSi. 

mavne moqmedeba mJRavndeba agreTve STamomavlobis 

sterilurobaSi, STamomavlobiT daavadebebSi, Taobidan 

Taobaze faruli cvlilebebis gadacemaSi (sicocxlis 

xangrZlivobis Semokleba, organizmis steriluroba) da sxva. 

 genebTan dakavSirebiT gamosxivebis moqmedeba 

kumulirdeba mTeli im periodisTvis, sanam organisms aqvs 

gamravlebis unari. Amitom Zalian mcire, magram ganmeorebadi 

dozac ki saSiSia. 25 – 50 beri doziT erTjeradi dasxiveba 

iwvevs sisxlSi umniSvnelo cvlilebebs, romlebic swrafad 

gaivlis. 80 – 120 beri doziT dasxivebisas mJRavndeba sxivuri 

avadmyofobis sawyisi niSnebi, rasac sasikvdilo Sedegi ar 

mohyveba. mwvave sxivuri avadmyofoba vlindeba 270 – 300 beri 

doziT erTjeradi dasxivebisas. aseT SemTxvevaSi 50% 

sikvdiliT mTavrdeba, xolo 550 – 700 beri doziT dasxivebisas 

yvela SemTxveva sikvdiliT mTavrdeba. Ees monacemebi exeba 
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iseT SemTxvevebs, roc adgili ara aqvs mkurnalobas. amJamad 

samkurnalo praqtikaSi gamoiyeneba mTeli rigi preparatebi, 

romlebic dasxivebis moqmedebis mniSvnelovani Sesustebis 

saSualebas iZleva. 

 Ddasxivebis erTsa da imave jamuri dozis SemTxvevaSi 

gamosxivebis moqmedeba miT ufro msubuqia, rac ufro mcirea am 

dozis calkeuli Semadgenlobebi, e.i. mniSvneloba aqvs dozis 

gaWimvas, vinaidan gamosxivebis mimarT organizmis 

winaaRmdegoba dakavSirebulia aRdgenis unarTan.  

 Ggamosxivebis sxvadasxva saxe sxvadasxvanairad moqmedebs 

organizmze, es aixsneba maTi sxvadsxva SeRweviT. kuTri 

ionizacia da SeRwevis unari erTmaneTTan ukuproporciulad 

damokidebulebaSia. rac metia SeRwevis unari, miT ufro 

mcirea mis mier gamowveuli kuTri ionizacia. alfa, beta, gama 

neitronuli ionizaciis unari mcirdeba. kuTri ionizaciis 

unaris sxvadasxvaobis gamo, gamosxivebis sxvadsxva saxis 

damazianebeli moqmedebac sxvadasxvaa. 

 Aadamianis sxeulis zogierTi organo gansakuTrebiT 

mgrZnobiarea dasxivebis mimarT, magaliTad, kanis, sisxlis 

warmomqmneli organoebi, sasqeso jirkvlebi. 

 Aadamiani gamudmebiT ganicdis gamosxivebis bunebrivi 

fonis moqmedebas. Gamosxivebis bunebrivi foni Sedgeba 

kosmosuri gamosxivebisa da dedamiwis qerqSi, atmosferoSi, 

kvebis produqtebSi, wyalSi da a.S. ganawilebuli bunebrivi 

radioaqtiuri nivTierebebis gamosxivebisagan. bunebrivi foni 

Cveni qveynis teritoriaze saSualod qmnis eqspoziciuri 

dozis simZlavres 40 – 200 rentg/wm. Gamosxivebis mcire 

dozebmac ki SeiZleba organizmSi Sebrunebuli ukucvlilebebi 

gamoiwvios. 
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 genebTan dakavSirebiT gamosxivebis moqmedeba kumulir-

deba mTeli im periodisTvis, sanam organisms aqvs gamravlebis 

unari. zogierT SemTxvevaSi gama – gamosxivebis wyarosTan 

muSaobisas SeuZlebelia stacionaluri dacvis mowyoba 

(danadgarebis gadamuxtvisas, radioaqtiuri preparatis 

konteineridan amoRebisas, xelsawyos dagradusebisas da a.S), 

mcire aqtiurobis wyaros SemTxvevaSi momsaxure personalis 

gamosxivebisagan dasacavad gamoyenebul unda iqnes e.w. dacva 

droiT da dacva manZiliT. Ees niSnavs, rom gama – gamosxivebis 

wyarosTan yvela manipulacia unda Sesruldes grZeli maSebis 

damWerebis saSualebiT da mxolod im drois monakveTSi, 

romlis ganmavlobaSic momuSavis mier miRebuli doza ar 

gadaaWarbebs sanitaruli wesiT dadgenil normebs. aseTi 

samuSaoebi unda Sesruldes dozimetris kontrolis qveS. amave 

dros, SenobaSi ar unda iyvnen gareSe pirebi, xolo zona, 

romelSic muSaobis procesSi doza aWarbebs zRvrul 

dasaSvebs, aucileblad unda Semoifarglos.  

 

 

1.6. dozimetris konrtoli 

 

 Pperiodulad aucilebelia damcavi mowyobilobebis 

kontroli dozimetruli xelsawyoebis saSualebiT, vinaidan 

droTa ganmavlobaSi mTlianobis SeumCnevelma darRvevam 

SeiZleba nawilobrivad daukargos mas dacviTi unari. es 

SeiZleba gamoiwvios betonies da baritobetonis gadaRobvaSi 

bzarebis gaCenam, tyviis furclebis gaglejvam da a.S. 

 Senobebi, romlebic gankuTvnilia radioaqtiur 

izotopebTan samuSaod, danarCeni Senobebisagan izolirebuli 

da specialurad aRWurvili unda iyos. aseT saTavsSi kedlebi, 
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Weri da karebi mzaddeba gluvi, raTa ar hqondes forebi da 

bzarebi. saTavsSi yvela kuTxes momrgvalebuls akeTeben 

radioaqtiuri mtvrisagan saTavsis gawmendis gasaadvileblad. 

2 metris simaRleze kedels faraven zeTis saRebaviT, xolo 

saTavsis haerSi radioaqtiuri aerozolis an ortqlis 

SemTxvevaSi, rogorc kedlebi, aseve Weri mTlianad unda iqnes 

dafaruli zeTis saRebaviT.  

 iataki mzaddeba mkvrivi masalisagan, romelic ar 

Seiwovs siTxes. amisaTvis gamoiyeneba linoliumi, poliqlo-

rvinilis plastiki da a.S. linoliumisa da olastikis bolo 

kedlis gaswvriv 20 sm simaRleze unda iyos aweuli da 

guldasmiT amoqolili.  

 saTavsSi aucilebeli sahaero gaTbobis gaTvaliswineba, 

agreTve gamwovi ventilaciis mowyoba aranakleb xuTjeradi 

haercvliT. muSa saTavsi yoveldRiurad iwmindeba radio-

aqtiuri WuWyis dagrovebis Tavidan acilebis mizniT. TveSi 

erTxel aucilebelia saTavsis generaluri wmenda kedlebis, 

fanjrebis, karebis da avejis cxeli wyliT CamorecxviT. 

 radioaqtiur nivTierebebTan muSaobis dawyebis win 

guldasmiT unda Semowmdes ventilaciis moqmedeba, danadgarisa 

da individualuri dacvis saSualebaTa mdgomareoba. 

Ddanadgaris uwesrigobis SemTxvevaSi, misi eqspluatacia 

dauyovnebliv unda Sewydes. 

 radioaqtiur nivTierebaTa Senaxva, aRricxva da 

gadazidva, narCenebis likvidacia. laboratoriaSi radio-

aqtiuri nivTiereba unda imyofebodes iseTi odenobiT, 

romelic ar aWarbebs dRe – Ramuri muSaobisTvis aucilebel 

normas. Ggamasxivebis gamosxivebuli da gama – aqtivobis mqone 

nivTiereba, Tu igi radiumis 1 mg–ekv–s ar aWarbebs, agreTve 

radioaqtiuri nivTiereba, romelic asxivebs mxolod alfa da 
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beta–sxivebs, SeiZleba laboratoriaSi Senaxuli iqnes 

specialur seifSi.  

 Ggama–aqtiuri nivTiereba unda imyofebodes tyviis 

konteinerSi, romlis seifis zedapirze gama–gamosxivebi 

zRvruli dasaSvebi done radiumis 1 – 2000 mg–ekv–ia, gama – 

gamosxivebuli nivTiereba inaxeba konteinerSi, romelic 

SeZlebisdagvarad dacul sacavSia moTavsebuli. 

 radioaqtiuri nivTierebis aRricxva unda uCvenebdes 

nebismieri ricxvis radioaqtiuri nivTierebis faqtiur 

raodenobas, uzrunvelyofil unda iqnas yoveldRiuri 

kontroli. radioaqtiur nivTierebaTa aRricxva warmoebs im 

aqtiurobis mixedviT, romelic miTiTebulia Tanxleb 

sabuTebSi.  

 radioaqtiur nivTierebaTa transportireba unda 

xdebodes imgvarad, rom gamoiricxos maTi daqcevis an dabnevis 

yovelgvari SesaZlebloba. radioaqtiuri nivTiereba gadaaqvT 

gansakuTrebul taraSi SefuTuli. 

 radioaqtiuri nivTierebebis gadazidva SeiZleba 

nebismieri saxis transportiT. Qqalaqis farglebSi maTi tran-

sportireba SeiZleba mxolod specialurad aRWurvili 

manqaniT. radiumis 1 mg-ekv raodenobiT radioaqtiuri izotopi 

sacavidan laboratoriaSi da piriqiT gadatanil  unda iqnes 

grZelsaxeluriani msubuqi konteineriT. transportirebis yve-

la SemTxvevaSi uzrunvelyofil unda iyos rogorc gamyolis, 

aseve garemomcveli xalxis gamosxivebisagan dacva. 

radioaqtiuri narCenebis mocileba im sirTuleebTanaa 

dakavSirebuli, rom radioaqtiurobis ganeitraleba fizikuri 

da qimiuri meTodebiT SeuZlebelia. erT – erTi mniSvnelovani 

wesi, romelic unda davicvaT radioaqtiuri narCenebis 

gadamuSavebisas da mocilebisas, esaa warmoqmnis adgilze maTi 
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gayofa. Kkoncentrirebuli narCenebi unda Segrovdes calke da 

ar SevurioT ganzavebuls, ramdenadac es ukanaskneli pirdapir 

an martivi winaswari gawmendis Semdeg SeiZleba gavuSvaT 

wyalsagdeb sistemaSi. 

 Aaseve sasurvelia myari narCenebis gayofa aqtiurobis 

naxevrad daSlis periodis da a.S. mixedviT. radioaqtiuri 

narCenebis moculoba SeiZleba iyos centralizebuli an 

individualuri. 

 Aakrzalulia radioaqtiuri Camdinare wylebis CaSveba 

guburebSi, romlebic gankuTvnilia Tevzisa da wyalSi mcurav 

frinvelTa saSeneblad, agreTve im nakadulebsa da 

wyalsacavebSi, saidanac wyali Caedineba guburebSi.  

 radioaqtiuri narCenebis dasamarxavad gamoyofilia 

specialuri punqtebi, romlebic Seicavs myar da Txevad 

narCenebisaTvis betonis sasaflaoebs, manqanebisa da 

konteinerebis gasawmend adgilas, saqvabeebs, Senobasmorige 

personalisaTvis, dozirebul punqtebsa da gasasvlels. 

 zogjer dasamarx punqtebSi awyoben Rumels narCenebis 

dasawvavad. 

 radioaqtiuri narCenebis dasamarxi punqti unda 

ganlagdes qalaqidan ara umcires 20 km daSorebiT, raionSi 

sadac ar aris gaTvaliswinebuli mSenebloba (sasurvelia iyos 

tye) 1000 metriani sanitarul – damcavi zoniT. sasaflaosaTvis 

adgilis arCevisas upiratesoba unda mivaniWoT im monakveTs, 

sadac wyalgaumtari Tixovani niadagia. sasaflaos punqtis 

teritoria unda SemoiRobos saTanado aRniSvnebis da 

uzrunvelyofil iqnes mudmivi dacviT. TviT samarxi unda iyos 

miwisqveSa da daxuruli. samarxSi gamoricxuli unda iyos 

wylis SeRweva.   
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 radioaqtiur nivTierebebTan da gamosxivebis wyarosTan 

dozimetruli kontroli usafrTxo muSaobis uzrunvel-

sayofad aucilebelia momsaxure personalis Siga da gare 

dasxivebis doneze, agreTve garemoSi radiaciis doneze 

sistematuri dozirebuli kontrolis organizacia. 

dozirebuli kontrolis moculoba damokidebulia 

radioaqtiur nivTierebebTan muSaobis xasiaTze. Tu samuSao 

mimdinareobs radiaciis daxurul wyarosTan, maSin sakmarisia 

ZiriTad da damxmare saTavsebSi momsaxure personalis samuSao 

adgilze gama-gamosxivebis dozis gazomva. Ria radioaqtiur 

nivTierebasTan muSaobisas, magaliTad, cxel laboratoriaSi 

da birTvul reaqotebze, sadac SesaZlebelia pirveli 

konturis sistemidan radioaqtiuri nivTierebis maJonva an 

radioaqtiuri airebis da airozolebis warmoqmna, radiaciis 

gareTa nakadis donis gazomvasTan erTad aucilebelia muSa da 

mosazRvre saTavsebSi haeris da muSa zedapiris radioaqtiuri 

nivTierebebiT gaWuWyianebis donis kontroli. 

 periodulad unda Semowmdes dacvis RonisZiebeTa 

efeqturoba, uzrunvelyofil unda iqnes yovelkvireuli (xolo 

saWiroebis SemTxvevaSi ufro xSiri) kontroli garegani 

dasxivebis doneze, Txevadi narCenebis radioaqtiurobis 

sistemuri kontroli. dozirebuli kontrolis monacemebis 

registracia warmoebs specialur JurnalSi. radioaqtiur 

nivTierebasTan kontaqtSi myofi momsaxure personali 

aRWurvili unda iyos gama-gamosxivebis dozis kontrolisaTvis 

individualuri dozimetruli xelawyoTi. 

 radioaqtiur nivTierebebTan muSaobis adgilebSi 

radiaciuli mdgomareobis Sefaseba xdeba xelsawyoebiT. 

moqmedebis principi mdgomareobs im cvlilebaTa efeqtebis 
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registraciaSi, romlebic aRiZvreba nivTierebaSi gamosxivebis 

moqmedebis procesSi. 

 arsebobs maionizebeli gamosxivebis ionizaciuri, scin-

tilaciuri, fotografiuli, qimiuri da kalorimetriuli 

meTodebi.  

 ionizaciuri meTodebi dafuZnebulia gamosxivebiT 

gamowveuli maionizebeli efeqtis gazomvaze. nivTierebaSi 

gamosxivebis gavlis Tanxlebi efeqtis aRmosaCenad gadamwodad 

ZiriTadad gamoiyeneba ionizaciuri kamerebi, airganmuxtavi 

mricxvelebi, xolo maregistrirebeli sqemebi Seicavs 

mgrZnobiare elementebs. Aam xelawyoebiT SesaZlebelia ara 

marto damuxtuli nawilakebis, aramed gama-gamosxivebisa da 

neitronebis registrireba. stacionaluri meTodi eyrdnoba 

movlenebs, romlebsac adgili aqvs deteqtorebad gamoyenebul 

zogierT kristalSi (naftalini, anTraceni, iodovani natriumi, 

gaaqtiurebuli Taliumi). dasxivebis dros Tavisufali 

eleqtronebi kristalSi iwveven damaxasiaTebel fluores-

cencias. Aam sinaTlis afeTqebis registraciisaTvis gamoiyeneba 

fotoeleqtronuli mmarTavi maregistrirebeli eleqtruli 

sqemiT. nivTierebebs, romlebic  maionizebeli gamosxivebis 

moqmedebiT gamoasxiveben sinaTles, ewodeba scintilatorebi 

(fluorebi, luminoforebi, fosforebi). Ffotoeleqtronuli 

mamravli saSualebas iZleva scintilatoridan susti afeTqeba 

gardaqmnas sakmaod did eleqtroimpulsad, romelic 

registrirdeba Cveulebrivi martivi eleqtruli aparaturiT. 

fotografiuli meTodi dafuZnebulia fotografiul firze 

maionizebeli gamosxivebis moqmedebaze. Ggamosxivebis dozis 

dadgena xdeba gansazRvruli (cnobili) da gasazomi dozebiT 

dasxivebuli firebis gaSavebis xarisxis SedarebiT. 

gamosxivebis registraciis zemoT aRniSnuli meTodebi Zalian 
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mgrZnobiarea da dozebis gazomvisas ar gamodgeba. Aam mizniT 

mosaxerxebelia iseTi qimiuri sistemebis gamoyeneba, 

romlebSic gamosxivebis gavleniT mimdinareobs esa Tu is 

cvlilebebi, magaliTad, xsnarisa da myari sxeulis Seferva, 

naerTidan airis gamoyofa, koloidebis gamoleqva. gamoiyeneba 

agreTve sxvadasxva minebi, romlebic gamosxivebis moqmedebiT 

fers icvlis.  

 Zalian mZlavri dozis gasazomad gamoiyeneba 

kalorimetruli meTodi, romelic dafuZnebulia STanTqmul 

nivTierebaSi gamoyofili siTbos gansazRvraze. es meTodi 

gamoiyeneba erToblivi da gama–neitronuli gamosxivebis 

gansazRvrisaTvis birTvul reaqtorebSi, maCqareblebSi, sadac 

STanTqmuli dozis simZlavre Seadgens ramdenime aTeul rads 

sT_Si. 

 

 

 

 

1.7. biologiuri moqmedeba  

 

B biologiuri meTodi damokidebulia dasxivebis zomaze, 

gamosxivebis saxesa da zemoqmedebis xangrZlivobaze. 

 Aadamianis organizmSi biologiuri procesebis darRveva 

SeiZleba iyos Seqcevadi, roca dasxivebuli, roca dasxivebuli 

qsovilis ujredis normaluri muSaoba mTlianad aRdgeba da 

paTologiur cvlilebebs adgili ara aqvs. Seuqcevadia, roca 

xdeba calkeuli organoebis an mTeli organizmis dazianeba da 

sxivuri avadmyofobis ganviTareba.  

 radiaciuli dasxivebis Tavisebureba isaa, rom 

organizmis dasxivebis momentSi adamiani mis moqmedebas ver 
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grZnobs da mJRavndeba modvianebiT, rodesac esa Tu is organo 

ukve dazianebulia.  

 Gganasxvaveben gare da Siga dasxivebas. gare dasxivebaSi 

igulisxmeba adamianze gamosxivebis iseTi moqmedeba, rodesac 

radiaciis wyaro organizmis gareTaa da gamoricxulia 

radioaqtiuri nivTierebis organizmSi moxvedra. gare 

dasxivebas aqvs adgili rentgenis aparatebsa da maCqareblebze, 

agreTve hermetul ampulebSi moTavsebul radioaqtiur 

nivTierebebTan muSaobisas. gare dasxivebisas gansakuTrebiT 

saSiSia beta, gama, rentgenis da neitronuli dasxiveba. 

 

 

1.8. atomuri sadgurebis afeTqebebis 

miRebuli Sedegebi 

 

 arsebobs reaqtorebis sxva dasxva tipi: reaqtorebi, 

sadac mxolod argoni gamoisroleba. Ees gazi uvnebelia da 

amdenad, reaqtori did saSiSroebas ar warmoadgens. 

safrangeTSi Sewyvites am tipis reaqtorebze muSaoba, vinaidan 

Semotanili mazuTi, romelic reaqtorebisTvis iyo saWiro, 

Zviri ujdebidaT. Mmeore tipis reaqtoria gamdidrebul uranze 

Caketili cikliT. Tumca unda aRiniSnos, rom maT zogjer 

erRvevaT hermetuloba da xdeba garemos dabinZureba. Aam tipis 

reaqtorze saWiroa wylis gamocvla. swored am SemTxvevaSi 

xdeba (krypton 85, qsenon 133 da iod 131 – iT) mcired 

dabinZureba. iod 131 gamoityorcneba atmosferoSi. Aam dros 

tritiumiTac binZurdeba mdinareebi.Yyovel 1000 mg/vat 

eleqtroenergiaze gamoiyofa ramdenime aTasi  tritiumi, 

gadasrolili mdinareebSi.Aam tipis atomuri sadgurebi 

atmosferoSi sxva tipebTan SedarebiT mcire gzas gamoyofen, 
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ramdenime aTeuli k/l–s weliwadSi; reaqtorebidan gamomdinare 

iod 131, romelic Tavisi biologiuri aqtiurobiT Zalian 

mavnea, amave dros gamoiyofa kripton 85. rogorc viciT, 

kriptonis naxevrad daSlis periodi 10 welia.  

 Mmesame tipis reaqtorebi gaaqtiurebuli urani da 

aduRebuli wyali. am reaqtiorebis upiratesoba isaa, rom ar 

warmoiqmneba tritiumi, magram samagierod didi raodenobiT 

gamoiyofa krypton 85. am radioaqtiuri elementis mosaspobad, 

problema gadaiWra aSS-Si. Seiqmna iseTi cikli reaqtorebisa, 

sadac kripton 85, iod 131 da tritiumi inaxeba meoreuli 

produqtebis saxiT da xelaxla iyeneben ciklSi. aSS-Si 

aSenebulia da moqmedebs ori aseTi tipis reaqtori. am 

SemTxvevaSi radioaqtiuri narCenebis ganadgureba xdeba 

mxolod atomuri sawvavis momzadebis dros.  

 Aatomuri energiis warmoebaSi uranis gaaqtiureba Semdeg 

etapad iyofa: uranis amoReba uranis Saxtebidan, misi 

gaaqtiureba reaqtorebSi. Aam  operaciebis Sesrulebisas xdeba 

garemos dabinZureba.  

 radioaqtiuri uranis warmoebaSi mitana gadamuSavebis da 

gaaqtiurebis mizniT xdeba pluton 239 gamoyofiT. es qaxnebi 

seriozulad anagvianeben garemos – kripton 85, qsenon 133, iod 

131 xvdeba atmosferoSi, strincium 144, cezium 137, ruTenium 

106, iod 131 iyreba mdinareSi. Aam dros 500-1500 m 3 wylebi 

WuWyiandeba. Yyovelwliurad aSS-Si 4250 tona radiaciuli 

narCenebia, romlebic Seicavs 6106 ⋅  ki strinciums, 41090 ⋅  ki 

kriptons, 61036 ⋅  ki tritiums.  

 Mmecnierulad dadgenilia, rom genetikuri moqmedebis 

TvalsazrisiT, zrvruli doza ar arsebobs. Ees niSnavs, rom 

rac unda mcire iyos dasxivebis doza, misi moqmedeba 

gamoiwvevs uaryofiT efeqts. rac Seexeba somatur moqmedebas, 
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mis mimarT ar arsebobs erTnairi azri. zogi Tvlis, rom 

arsebobs raRac zRvruli doza, romlis moqmedeba ar iwvevs 

efeqts, sxvebi ki, amas uaryofen.Aadamians ar SeuZlia aRkveTos 

maionizebeli gamosxivebis gamoyeneba. amdenad, praqtikuli 

problema imaSi mdomareobs, rom davadginoT zdd, romelic ar 

iqneba saSiSi rogorc calkeuli individisaTvis, aseve 

mosaxleobisTvis.     

1.9. bunebrivi da xelovnuri radioaqtiurobis  

Ggavlena mSeneblobaze 

 

 Bbunebrivi radioaqtiurobis deda elementebia 238U  , 233U , 

232Th . Eemenaciis Sedegad es elementebi mtverTan erTad xvdeba 

atmosferoSi - 131226 , IRa . emenaciis wrebrunva iwyeba imiT, rom 

emenirebuli elementebi mtverTan erTad miemarTeba  dedamiwis 

zedapirisaken (gamorecxvis, vulkanizaciis, qanis gamofitvis 

da sxva), Semdgom ki gamodian zedapirze. Emanirebuli 

elementebi, romlebic atmosferoSi xvdeba, rogorc 

vertikaluri, ise horizontaluri mimarTulebiT vrceldeba, 

manam, sanam ar daubrundeba miwis zedapirs. radonis 

Semcveloba atmosferoSi aRmoCenilia 100-150 k/l odenobiT. 

radionis Semcveloba, rogorc aRvniSneT, emanaciis Sedegad 

iwyeba miwis zedapirze eroziisas qanebis napralebis 

warmoqmnis dros da sxv. miwis wiaRSi ki radonis Semcveloba 

miwis siRrmis mixedviT izrdeba. Tavidan swrafad xdeba 

radonis Semcvelobis gazrda, xolo Semdeg garkveul zonaSi 

aRwevs erTxazovnebas. es raodenoba atmosferoSi myof 

raodenobaze bevrad metia. difuziis mizeziT miwis zedapirze 

mcirdeba radonis Semcveloba. difuziaze did gavlenas axdens 

niadagis sinotive. emanacia wyalSi 700-jer nela mimdinareobs, 
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vidre haerSi. unda aRiniSnos, rom atmosferos dabal fenebSi 

(daaxloebiT 100 m-ze) xdeba radioaqtiurobis Sefardeba 

radonis da misi daSlis produqtebTan. yovelive es ufro 

metad gamovlindeba dedamiwis zedapirTan rac SeiZleba axlo 

fenaSi.  

 Bbunebriv radioaqtiurobasTan dam is izotopebTan 

(kosmosuri gamosxiveba) erTad, bolo xanebSi atmosferoSi 

gamoCnda mesame forma radioaqtiuri elementebisa, romlebic 

uranisa da plutoniumis daSlis Semdeg miiReba. Ees aris 

xelovnuri radioaqtiuroba, romlebic ufro did zians ayenebs 

garemos, vidre bunebrivi. atomuri afeTqebebis Sedegad 

radioaqtiuri elementebi da misi daSlis produqtebi aRwevs 

atmosferomde da aseve didi raodenobiT xvdeba dedamiwaze. 

izrdeba am elementebis izotopebis raodenoba.  

 kosmosuri gamosxiveba atmosferoSi. kosmosur 

gamosxivebas miekuTvneba atmosferoSi sxvadasxva ra 

radioaqtiuri izotopebis gamosxiveba. am gamosxivebis 91,5%  

aris kriptoni. mZime neitronebis xangrZlivoba 17 wT-ia da 

amdenad, isini did manZils ver gaivlian. Ggamotyorcnili 

nawilakebi didi zomisaa. atombirTvTan Sejaxebis Semdeg xdeba 

maTi Serwyma, am dros warmoiqmneba mezonebi, daSlis Semdeg ki 

– kvantebi da agreTve magnituri veli. es yovelive 

fotoefeqtebis Sedegia, did rols asrulebs kosmosuri 

sxivebi, romlisgan unda davicvaT ozonis fena.  

 Kkosmosuri dasxivebis dros sxivdeba mTis masivebi, am 

dros neitronebi reaqciaSi monawileoben. rac Seexeba atomur 

reaqcias, igi liTosferoSi ufro didia, vidre atmosferoSi 

hidrosferoSi ZiriTadad grovdeba atomuri elementebi, 

romlebic miRebulia sxvadasxva mizeziT. ZiriTadi nawili 

atmosferodan radioaqtiuri izotopebis saxiT warmoiqmneba. 
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meteoritebSi izotopebi warmodgenilia im radioaqtiuri 

elementebis didi raodenobiT, romlebic kosmosuri 

gamosxivebis Sedegad aris warmodgenili. rogorc viciT 

meteoritebisagan dedamiwas icavs ozonis fena, magram 

dedamiwaze mainc aRweven meteoritebis sxvadasxva formebi, 

esenis: rkinis Semcveli meteoritebi, qvisebri meteoritebi. 

Zogjer xdeba kobaltisa da nikelis SeduReba. zog 

SemTxvevaSi meteoritebSi izotopebis gazis saxiT aRmoCenili 

iyo heliumi, neoni da argoni. SemdegSi ki izotopebi 37Ar  da 

39Ar . erT-erTi pirvelTagani elementi, romelic meteoritebSi 

aRmoaCines esaa tritiumi, ZiriTadad qvovan meteoritebSi. rac 

Seexeba rkinis Semcvel meteoritebSi tritiumis aRmoCena 

Zalian Znelia. qvisebr meteoritebSi aRmoaCines didi daSlis 

periodis radioaqtiuri elementebi 22Na  da 60Ca , bevr maTganSi 

ki 39Ar  da 36Cl . bolo wlebSi, garda argonisa aRmoaCines misi 

izotopebic, xolo kosmosuri dasxivebiT aRmocenilia 40K  da 

agreTve meteoritebSi napovnia 226Ra  da misi izitopebi. rkinis 

meteoritebSi kaliumis Semcveloba mcirea. 1959 wels rkinis 

meteoritebSi, romelic cnobilia arosis saxelwodebiT, 

napovnia mravali radioaqtiuri elementi, romelTa daSlis 

periodi dabalia. zogierT meteoritebSi ki napovnia 

26225957 ,,, AlNaNiCo . 

 

1.10. radioaqtiuri izotopebi 

 

 mZime elementebis radioaqtiuri izotopebis sami ojaxi 

umTavresad radioaqtiuria, rac dakavsirebulia bunebriv 

pirobebSi adamianis dasxivebasTan. am ojaxTa deda–elementebi 

233238 ,UU  da 232Th  da maTi daSlis produqtebi TanmimdevrobiT 
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qmnian dgZel mwkrivs, romelTa damaxasiaTebeli Tvisebaa 

Seuqcevadoba da βα ,  da γ  nawilakTa gamosxiveba. 

radioaqtiuri gamosxiveba Zlier biologiur moqmedebas axdens 

sakmaod didi an xangrZlivmoqmed mcire dozis dros. mas 

SeuZlia nebismieri cocxali qsovilis daSla. SesaZlebelia 

qsovilis es daSla Seuqcevadi gaxdes, rac saTanado 

pirobebSi iwvevs TviT organizmis daRupvas. droulad Tu 

iqneba miRebuli organizmis dacvis mizanSewonili 

RonisZiebeni da muSaobis swor reJims ganvaxorcielebT, maSin 

SesaZlebelia dasxiveba dayvanil iqnas iseT mcire dozamde, 

rom mas aRar SeeZlos adamianisTvis sagrZnobi zianis miyeneba.  

 radioaqtiurobis gamovlenis mizniT unda Catardes 

sacdeli gazomvebi qarxnebSi, wyalgamovlenebSi, haerSi. 

Emanaciis Semcveloba unda iqnes Seswavlili, risTvisac 

aucilebelia: 

1. calkeul wertilebSi reJimuli dakvirveba, sadac savele 

pirobebSi haeris nimuSebi sistematurad aiReba 

temperaturis da tenianobis gansazRvriT.  

2. burRvis dros haeris ganuwyvetel nakadSi mtvris 

radioaqtiurobaze sistematuri dakvirveba “РАДИАГ-1”  

radiometriT. 

3. qanebis emanirebis koeficientisa da  elementebis 

koncentraciis gansazRvra. 

4. qimiuri da radioaqtiuri analizisTvis wylis nimuSebis 

aReba. 

5. madnis Semcveli qanebiT datvirTul vagonebze sistemuri 

radioaqtiuri kintroli. 

6. haeris radioaqtiurobis gansazRvra, misi dakvirveba da 

dakavSireba ventilaciis reJimTan.  

7. miwisqveSa detaluri γ  da emanaciuri agegmvis Catareba. 
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8. qarxnebSi, haersa da wyalSi radonis gansazRvra. 

saqarTveloSi radioaqtiuri elementebis gansazRvra 

uranis sabados gamovlenis mizniT mimdinareobs, risTvisac 

farTod iyo gaSlili radiometruli samuSaoebi. kerZod, unda 

aRvniSnoT, WiaTuris marganecis sabadoze Catarebuli 

samuSaoebi, romlebsac awarmoebda saqarTvelos geologiuri 

sammarTvelo, “saqnaxSir madneuli tresti”, teqnikuri 

universiteti da WiaTurmarganec tresti, agreTve geofizikis 

instituti. Savele meTodebidan gamoyenebulia: zedapirul 

marSrutuli Zebnis meTodi, miwisqveSa samTo gamonamuSevris, 

Surfebisa da Txrilebis gama-profilireba, 

wyalgamovlinebaTa  radiohidrologiuri gamokvleva, emanaci-

uri agegmva, kernis profilireba da sxva.  

bunebrivi radioaqtiurobis erT-erTi ZiriTadi amocanaa 

atmosferoSi radonis da misi daSlis xanmokle produqtebis 

koncentraciis dadgena. atmosferoSi am elementebs Soris 

darRveulia radioaqtiuri wonasworoba, amitom maT 

koncentracias cal-calke gansazRvraven. radonis daSlis 

xanmokle produqtebis (RaA, RaB, da RaC) gansazRvrisTvis 

atmosferul haers zomaven, rodesac maRaro metad teniania   

(90-100%) da masSi eleqtrodebis Zabva 360 voltia. Sazomi 

xelsawyo unda movaTavsoT uaxloes gare SenobaSi, raTa 

mgrZnobiare xelsawyoze ar imoqmedos. 

rogorc cnobilia, uranisa da Toriumis ojaxTa 

radioelementebis Semcvel qanebs zomaven asmanis tipis 

fsiqrometriT. am qanebiT datvirTul vagonetebze 

radiometrul kontrols awarmoeben radiatorebiT. Radonis 

daSlis produqtebis gavlenis acilebis mizniT, gazomvebi 

unda Catardes vagonis datvirTvis meore dRes. unda davicvaT 
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saTanado wesebi, raTa ar gamoCndes 226Ra  velis anomaluri 

mniSvneloba.  

Aaerozolebisa da bunebrivi radioaqtiuri elementebis 

koncentracias Soris arsebobs garkveuli kavSiri, rac 

didadaa damokidebuli dakvirvebis adgilze. eqsperimentiT 

dadgenilia, rom radoniT haeris gaWuWyianeba ZiriTadad 

damokidebulia kontaqtis xasiaTze.  

inertuli gazi radonis dasadgenad samTo 

gamonamuSevarSi haeris nimuSs iReben radiometruli 

daxasiaTebisTvis burRvis dros. burRvis dawyebamde da 

damTavrebis Semdeg.  

rogorc cnobilia, uranis da Toriumis ojaxTa 

radioelementebis Semcveli qanebi warmoSobil emeneciaTa 

nawils gamoyofs garemomcvel sivrceSi, saidanac is 

vrceldeba niadagSi. emanirebis xarisxi damokidebulia 

emanirebuli sxeulis fizikur mdgomareobasa da 

temperaturaze. igi xasiaTdeba emanirebis koeficientis 

sididiT. vinaidan radioaqtiuri analizi saWiroebs didi 

dros, amitom emanirebis koeficientis gansazRvrisTvis 

gamoiyeneba kombinirebuli meTodi (emanaciuri da γ  

gamosxivebis intensiurobis mixedviT), agreTve awarmoeben 

emanaciur agegmvas. xolo, rac Seexeba gama-agegmvas, atareben 

TiToeul wertilSi. γ  - aqtiuroba ganisazRvreba vertikalur 

WrilSi, iatakis da Weris gaswvriv. 

maRaros calkeul wertilebSi asmanis tipis 

fsiqrometriT izomeba temperature, usaTuod unda 

ganisazRvros haeris tenianobac.  

madniT da Semcveli qanebiT datvirTuli vagonebi unda 

gaizomos radiometriT. gazomvebi tardeba vagonebis 

datvirTvis meore dResve.  
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Aerozolebis speqtris koncentracia ganisazRvreba 

empaqtoruli damleqaviT.  

Tixiani filebis gama – aqtivoba 18-22 gama sididiT 

xasiaTdeba, xolo am ubanze aRebul niSnebSi uranis 

Semcveloba laboratoriuli gazomvrbis mixedviT mxolod 

0,004%-s aRwevs. kvarciani silis da qviSaqvis niSnulebSi 40 

gamaa. 

dabinZurebuli qani unda Semowmdes radiometrebiT, 

kerZod, α , СРП, РПП, radiometrebiT. Oorive radiometris 

Cveneba unda aRiricxos da Sedardes. Qqanebze dakvirveba unda 

warmoebdes wlis sxvadsxva dros; radiometrulad sainteresoa 

ubnebze dakvirveba ramdenjerme ganmeordes, unda Semowmdes 

qanis gama-aqtivoba. miRebuli sididis saSualo ariTmetikuli 

mniSvneloba gamoisaxos gamebiT. radiometruli daxasiaTeba 

vertikaluri Wrilis mixedviT Catardeba orive kedelsa da 

Werze. ramdenime qanis gadakveTis SemTxvevaSi, radiometruli 

daxasiaTeba mocemulia cal-calke TiToeuli qanisTvis. Tu 

gama-aqtivoba icvleba mcire sididiT, maSin punqtis 

daxasiaTebisTvis aRebulia saSualo mniSvneloba, xolo did 

SemTxvevaSi mocemulia cvlilebebis sazRvrebi. momatebuli 

gama-aqtivoba umTavresad dakavSirebulia qviSaqvebTan da qviSa 

filebTan. 

rogorc cnobilia, emanaciur agegmvas axdenen uranis 

momatebuli Semcvelobis ubnis gamosavlenad. es meTodi 

gamoiyeneba nayaris didi simZlavris SemTxvevaSi. sazogadod, 

igi siRrmiT meTodad iTvleba. am meTodis gamoyenebiT xdeba 

radonis momatebuli Semcvelobis ubnis gamovleneba da didi 

koncentraciis garkveul qanebTan dakavSireba. amrigad, 

qviSaqvis nimuSebSi Semcveloba sakmaod didia. zogjer nimuSSi 

koncentracia momatebulia, savaraudod amis mizezia emanirebis 
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koncentraciis didi mniSvneloba. radioaqtiuri wonasworoba 

uransa da radiums Soris darRveulia. radonis koncentraciis 

dasadgenad unda gamoviyenoT eleqtrometri da emanometri. 

Radonis daSlis produqtebis gansazRvra unda warmoebdes 

haeris filtrSi daleqviT da droSi aqtiurobis cvlilebis 

gazomviT, agreTve unda gaizomos haeris nakadis siCqare. 

rogorc aRvniSneT, momatebuli gama–aqtivoba dakavSire-

bulia qviSaqvasTan da misi maqsimaluri mniSvneloba 

miRebulia sxva qanebidan qviSaqvis mkveTrad gamoyofis 

SemTxvevaSi. qviSaqvis emanirebis koeficienti didia. amis gamo 

uransa da radiums Soris radioaqturi wonasworoba 

darRveulia. 

radonis xanmokle elementebis koncentracia haerSi 

sWarbobs, ganicdis cvalebadobas da radioaqtiuri 

cvalebadoba darRveulia.  

Aamrigad, radoni da misi daSlis xanmokle produqtebi 

umTavresi toqsikuri radioaqtiuri elementebia, romelTa 

momatebuli koncentracia haerSi metad sazianoa momuSave 

personalisTvis, amitom atmosferoSi samuSao pirobebis 

Sesaqmnelad aucilebelia mtversawinaaRmdego da radonis 

sawinaaRmdego RonisZiebaTa sistemuri ganxorcieleba. radonis 

koncentraciis Sesamcireblad aucilebelia samuSao 

adgilebisaTvis ganiaveba da ventilacia. efeqturi 

ventilaciisTvis saWiroa sawarmoSi Semovides sufTa haeris 

saWiro raodenoba, ris Sedegadac haerSi radonis Semcveloba 

sanitarul normaze nakleb sididemde gadaiyvaneba. 

Tanamedrove geologiisa da kosmogoniis monacemebis 

mixedviT, anTropogenezis epoqaSi kosmosuri sxivebis 

intensiurobas da radioaqtiur nivTierebaTa koncentracias 

adamianis garemocvaSi ar ganucdia mniSvnelovani cvlilebebi. 
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aTiaTaseuli wlebis ganmavlobaSi adamiani Seegua bunebrivi 

radioaqtiuri elementebis fonur koncentracias. meore mxriv, 

bolo wlebSi atomuri energiis intensiuri gamoyeneba  

mrewvelobaSi, soflis meurneobasa da mecnierebaSi adidebs 

radioaqtiur nivTierebaTa koncentracias biosferoSi, ris 

gamoc adamianis garemocvaSi izrdeba yoveldRiuri dasxivebis 

doza, izrdeba samSeneblo masalebis radioaqtiuroba da 

SesaZlebelia aSenebuli saxlis blokebSi bunebrivi 

radioaqtiurobis done maRali iyos. adamianis organizmis 

sasazRvro dasxivebis done (s.d.d.) ZiriTadad gansazRvravs 

radioaqtiuri elementebis (s.d.k.) koncentracias haersa da 

wyalSi. igive udevs safuZvlad adamianis organizmSi maT 

sasazRvro dasaSvebi Semcvelobis gaangariSebas. Uuaxloes 30 

wlis ganmavlobaSi rigi gamokvlevebis Sedegad dasxivebis 

sasazRvro dasaSvebi done 12-jer iqna Semcirebuli da igi 

momavalSic albaT Semcirdeba. 

Ddasxivebisadmi yvelaze mgrZnobiare ujredi dayofis 

procesSia. Adamianis organizmSi radioaqtiuri nivTiereba 

moxvdeba filtvebis, kuW-nawlavis traqtis da kanis 

dazianebuli safaris meSveobiT. aqedan yvelaze saxifaTo aris 

pirveli, vinaidan adamiani haers CaisunTqavs dRe-RameSi 15-20 m, 

xolo wyals 2-4 l-s Rebulobs. kuW-nawlavisTvis 

damaxasiaTebelia resorbciis koeficientis (sisxlSi 

moxvedrili radioaqtiur nivTierebaTa raodenobis Sefardeba 

organizmSi moxvedril raodenobasTan) mcire mniSvneloba     

4-10%. yoveli CasunTqvis dros, sasunTq organoebSi radonTan 

erTad Sedis misi daSlis xanmokle produqtebis axali 

sulfatebi, romlebic uerTdeba filtvebsa da sasunTqi 

organoebis zeda nawilSi ukve daleqil atomebs.  
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zog SemTxvevaSi adgili aqvs: a) energiis STanTqmiT 

kontaqtur dasxivebas π4  kuTxiT; b) radioaqtiur nivTierbaTa 

umetesoba koncentrirebas axdens calkeul organoebSi da 

Tanabrad nawildeba sxeulis yovel qsovilSi; g) adamianis 

Sinagan organoebs ara aqvs kanis dacviTi fena, amitom yvelaze 

saxifaToa organizmis SigniT moxvedrili α -nawilaki, 

romelic didi kuTxuri ionizaciiT xasiaTdeba. 

Kkaliumis erT-erTi izotopi argonad gardaiqmneba 

siCqariT, romelzec damokidebulia kaliumis mineralebis 

gansazRvra. mTavari problemaa radiogenuri argonis gaJonva 

atmosferoSi; igi iwvevs atmosferos dabinZurebas radio-

aqtiurobiT. radium–stronciumis meTodi ganisazRvreba rubi-

diumis daSliT stabiluri stronciumis miRebamde. misi 

daSlis periodi 50 ml/welia. 

uZvelesi qanebis asaki 3,8 miliardi welia, isini zogierT 

meteoritze (4,7 mln/weli) ufro didi asakisa arian, zogierTi 

mTavari qanis asaki 4,7 mln/weli, xolo mzis sistemis asaki 5 

mln/welia. 

Ddedamiwas aqvs magnetizmis unari. yovelive es gamoiyeneba 

rkinis wiaRiseulis mosapoveblad. rogorc viciT, miwis wiaRis 

siTbo gamowveulia uranis daSliT am dros gamoyofili siTbo 

zRvebsa da miwis wiaRSi erTnairia. rac Seexeba okeanis da 

geoTermuli raionebis temperatures, igi 5000 C0 -mde aRwevs.  

rogorc aRvniSneT, bunebrivi radioaqtiurobis deda-

elementi da maTi daSlis produqtebi aRmoCenilia samSeneblo 

masalebSi, rac iwvevs adamianis dasxivebas. amisaTvis 

aucilebelia samSeneblo masala mSeneblobis dawyebamde 

Semowmdes. 

Mmaionizebeli ewodeba eleqtromagnitur gama, (rentgenis) 

da korpuskulur (alfa, beta, neitronul) gamosxivebas, 
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romelsac Seswevs nivTierebasTan urTierTobisas masSi 

muxtebis, ionebisa da eleqtronebis warmoqmnis unari. 

birTvis radioaqtiur daSlas Tan axlavs alfa (α ), beta 

(β ) d agama (γ ) gamosxiveba. 

radioaqtiuri gamosxiveba xasiaTdeba maionizebeli da 

SeRwevadobis unariT. gamosxivebis maionizebeli unari 

ganisazRvreba kuTri ionizaciiT, e.i. im ionTa wyvilebis 

ricxviT, romlebic warmoiqmneba moculobis, masis an trekis 

sigrZis erTeulSi. 

radioaqtiuri gamosxivebis SeRwevadobis unari 

ganisazRvreba Tavisufali ganarbenis sigrZiT. nivTierebaSi 

garbenisas nawilakebis siCqare TandaTan mcirdeba da gzis 

dasawyisidan garkveul manZilze igi utoldeba mocemuli 

garemos atomebisa da molekulebis moZraobis siCqares. am 

manZilis ganarbenis sigrZe ewodeba.  

 

 2. Tavi 

 

2.1.samSeneblo masalebis radioaqtiuroba 

 

bunebrivi nedleulis gadamuSavebis zogierTi teqnolo-

giuri produqti – boqsituri Salmi, fosforis madnebis 

gadamuSavebis narCenebi, fosforTabaSiri, brZmeduli wida da 

qvanaxSiris dawvis Semdeg miRebuli nacari – maRali 

radioaqtiurobiT xasiaTdeba. zogierTi saxis qvanaxSiris 1 

tona Seicavs 1 kg urans, sxva radionuklidebi ki ufro mcirea. 

qvanaxSiris dawvisas radionuklidebi koncentrirdeba widasa 

da nacarSi, maT Soris, nacris mtverSic. am ukanasknels ki 

zogierT qveyanaSi (magaliTad SvedeTSi) cementis danamatad 

iyeneben. maRali radioaqtiuroba axasiaTebs Tixamiwas, 
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romelic aseve ramdenime aTeuli wlis ganmavlobaSi 

gamoiyeneboda SevedeTSi. Tixamiwis gamoyeneba mSeneblobaSi 

jer SeizRuda, xolo Semdeg savsebiT aikrZala.  

maRali uranis Semcvelobaa fosfatur sabadoebSi. aseve 

maRalia fosforovani madnebis gadamuSaveba Tanauri 

produqtis – kalcium–silikaturi widis xvedriTi radioaqti-

uroba. es ukanaskneli betonis da sxva samSeneblo masalebis 

erT-erT komponentad gamoiyeneba CrdiloeT amerikisa da 

kanadaSi. Bunebriv TabaSirTan SedarebiT, maRali 

radioaqtiurobiT gamoirCeva fosforTabaSiri – fosforovani 

madnebis gadamuSavebis kidev erTi Tanauri produqti, romelic 

saamSeneblo blokebis, tixris, mSrali baTqaSis da cementis 

waromebaSi dRemde gamoiyeneba Semkvreli narevebis misaRebad, 

asfaltbetonSi mineraluri fxvnilis danamatad. mogvianebiT 

cnobili gaxda, rom fosforTabaSiris Semcveli masalebiT 

aSenebul saxlebSi 30%-iT izrdeba adamianis dasxiveba. 

Ggaeros komisiis monacemebis mixedviT, 70-ian wlebis 

bolosTvis fosforTabaSiriT dasxivebis doza gaizarda, 

xolo qvanaxSirze momuSave yvela eleqtrosadguridan 

dasxivebis doza Semcirda. 

gamokvlevaTa Sedegad dadginda, rom Zalian maRali 

xvedriTi aqtiuroba aqvs Tixas, wiTel agurs, keramzits, 

granitis RorRs da widas. dabali xvedriTi aqtiuroba 

axasaiaTebs kirqvis RorRs, kirs. Ggermaneli mkvlevalrebi 

Tvlian, rom radioaqtiuri TvalsazrisiT, metalurgiuli 

widebi usafrTxoa garemosaTvis. mSeneblobaSi gamoyenebuli 

maRali radioaqtiurobis mqone samrewvelo narCenebidan 

aRsaniSnavia wiTeli Tixa – aluminis warmoebis narCeni, 

brZmedis wida–Savi metalurgiis narCeni, romelic warmoiqmneba 

naxSiris wvisas. radioaqtiurobis gamo samSeneblo 
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masalebisadmi wayenebuli moTxovnebi ganisazRvreba masalaSi 

bunebrivi radionuklidebis koncentraciiT.           

samSeneblo masalebi yvelaze didi moculobis 

produqtia,romelsac kacobrioba iRebs dedamiwis wiaRidan. 

magaliTad d/T qveyanaSi mSeneblobis yvela dargSi yovel 

wliurad iyeneben 500 mlnm 3 RorRs, 800 mlnm 3 xreSs, 400 mlnm 3 , 

samSeneblo qviSas, 250 mlnm 3 qviSa-xreSian narevs, 1 mlrd 

300000m 3 qvas. 1km saavtomobili gzisTvis 5000m 3 samSeneblo 

masalaa saWiro. 

mSeneblobaSi didi raodenobiT gamoiyeneba agreTve 

teqnogenuri waroSobis masala: Savi da feradi metalurgiis 

narCenebi Tanauri produqtebi, myar sawvavze momuSave 

eleqtrosadgurebis nacarwilovani narCenebidan 34%-

mSeneblobaSi, 23%-soflis meurneobaSi samSeneblo industrias 

arsebiTi wvlili Seaqvs bunebrivi garemos dabinZurebaSi, 

riTac did zians ayenebs adamiananTa janmrTelobas.  

dRes-dReobiT samSeneblo industriis da damxmare 

dargebis wvlili dabinZurebis saerTo balansSi gaizarda, 

xolo wilobrivi  monawileoba Seicvala, magram ara d/T 

qveynebis sasargeblod. 

Uukanasknel wlebSi gamovlinda, rom bevri samSeneblo 

masala radioaqtiurobiT xasiaTdeba. magliTad 70-ian wlebis 

bolos SvedeTSi da fineTSi aRmoaCines nagebobebi, romelSic 

radios koncentracia 5000-jer aRemateboda Senobis gareT 

haerSi mis koncentracias. Analogiuri SemTxvevebi dafiqsirda 

1982 wlisTvis did britaneRsa da aSS-Si. aseRi SemTxvevebi 

sul ufro grZeldeba. 

dedamiwis dasxivebis koleqtiur dozaSi ZiriTadi wili 

/60%-90%/ maionizebeli gamosxivebis bunebriv wyaroze modis, 

amasTan, wamyvani adgili ukavia saTavsis radiaciuli fonis 
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komponentebs, romelTa raodenoba damokidebulia samSeneblo 

masalis saxeze, Senobis konstruqciaze, saTavsis 

ventilazaciaze, mis ganlagebaze da a.S. 

radioaqtiuroba axasiaTebs bevr mTis qanas, romelTa 

radioaqtiuri komponentebi dedamiwis zedapiris 

SemadgelobaSi dedamiwis gaCenis dRidan Sedis. mTis qanebSi 

ZiriTadad gvxvdeba Semdegi radioaqtiuri izotopebi: kaliumi-

90; rubidiumi-87; xangrZlivsicicxlisunariani izotopebis 

unari-268 da Toriumi-232-is daSlis produqtebi. 

samSeneblo masalebis radioaqtiuroba damokidebulia 

mTis qanmis mdebareobaze da ganlagebis siRrmeze. Garemoze da 

adamianis organizmze zemoqmedebis Sefasebisas mniSvnelovani 

ara marto iseTi faqtorebi, rogoricaa: mtveri, xmauri, 

vibracia, landSaftis da gaologiuri garemos niadagis, 

floris da faunis dazianeba, aramed mTis qanebis da 

samSeneblo masalebis zemoqmedebac, ramdenadac maionebeli 

dasxiveba xdeba yvela etapze masalis mopovebisas, 

gadamuSavebisas, transportirebisas, Senaxvisas, agreTve masTan 

kontaqtisas rogorc sawarmoo, ise arasawarmoo garemoSi. 

 

samSeneblo masalebis radioaqtiuroba 

Masala radioaqtiuroba 

bk/kg 

qveyana 

Xe 

bunebrivi TabaSiri 

qviSa da xreSi 

portlandcementi 

aguri 

graniti  

11 

29 

<34 

<45 

126 

170 

fineTi 

didi britaneTi 

germania 

germania 

germania  

didi britaneTi 
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granitis mtveri 

Tixamiwa/1974-79ww/ 

fosforTabaSiri 

kaliumsilikaturi 

wida 

uranis 

gamamdidrebeli 

fabrikis  

narCenebi 

341 

496 

 

<574 

 

 

4625 

germania 

SvedeTi 

Ggermania 

aSS 

 

 

aSS 

 

 

 

vulkanuri wamoSobis mTis qanebisaTvis /granti, pemza, tufi./ 

radioaqtiuroba Zalian maRalia, xolo karbonatuli 

qanisaTvis /kirqva, marmarilo da sxva./ SedarebiT mcirea 

qviSaSi, RorRSi da xreSSi Semavali bunebrivi 

radionuklidebis xvedriTi radioaqtiuroba, rogorc wesi, 

dedamiwis qerqis xvedriTi aqtiuroba ramdenjerme aRemateba 

silikaturi aguris xvedriT aqtiurobas. cementis betonSi 

xvedriTi aqtiuroba damokidebulia masalebSi igi gacilebiT 

maRalia, vidre sxva qveynebSi mopovebul masalebSi. SvedeTSi 

XX s_is 30_ian wlebSi mSeneblobaSi farTod gamoiyeneboda 

Sabis fiqalebi /aseT sacxovrebel saxlebSi cxovrobs 

mosaxleobis 10%./ gamoirkva, rom aseTi fiqali maRali 

radioaqtiurobiT xasiaTdeba. amasTan dakavSirebiT Sewyda 

fiqalis gamoyeneba mSeneblobaSi. 

 Bbunebrivi samSeneblo masalebis y _ gamosxiveba yofil 

ssrk_s respublikaSi Seadgens 100 mk.zv./w didi britaneTSi – 

400 mk.zv./w,Y B _ gamosxiveba ki Sesabamisad 350 da 800 mk.zv./w. 
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2.2.samSeneblo masalebis teqnogenuri radioaqtiuroba 

 

bunebrivi nedleulis gadamuSavebis zogierTi 

teqnogenuri radiaqtioba boqsituri Slami, fosforis madnebis 

gadamuSavebis narCenebi, fosforTabaSiri, brZmeduli wida da 

qvanaxSiris dawvis Sedegad miRebuli nacari – maRali 

radioaqtiurobiT xasiaTdeba. zogierTi saxis qvanaxSiris 1 

tona Seicavs 1 kg. urans, sxva radionuklidebi ki ufro 

mcirea. qvanaxSiri dawvisas xdeba am radionuklidebis 

koncentrireba widaSi da nacarSi, maT Soris nacris mtverSic 

am ukanasknels ki zogierT qveyanaSi /mag: SvedeTSi/ cementis 

danamatad iyenebdnen: maRali radioaqtiuroba axasiaTebs 

Tixamiwas, romelic aseve ramdenime aTeuli wlis ganmavlobaSi 

gamoiyeneboda SvedeTSi. Tixamiwis gamoyeneba mSeneblobaSi 

jer SeizRuda xolo Semdeg savsebiT aikrZala. 

maRali uranis Semcvbelobaa fosfatur sabadoebSi. 

maRalia fosforovani madnebis gadamuSavebis Tanauri 

produqtis – kalcium – silikatui widis xvedriTi 

radioaqtiuroba. es ukanaskneli betonis da sxva samSeneblo 

masalebis erT – erT komponemtad gamoiyeneba CrdiloeT 

amerikasa da kanadaSi. bunebriv TabaSirTan SedarebiT maRali 

radioaqtiurobiT gamoirCeva fosforTabaSiri fosforovani 

madnebis gadamuSavebis kidev erTi Tanauri produqti, romelic 

dRemde gamoiyeneba samSeneblo blokebis, tixris, mSrali 

baTqaSis da cementis warmoebaSi, Semkvreli narevebis 

misaRebad, asfaltobetonSi mineraluri fxvnilis danamatad. 

mogvianebiT cnobili gaxda, rom fosforTabaSiris Semcveli 
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masalebiT aSenebul saxlebSi 30%-iT izrdeba adamianebis 

dasxiveba. 

Ggaeros komisiis monacemebis mixedviT 70 – ian wlebis 

bolosTvis fosforTabaSiriT dasxivebis doza daaxloebiT 

300000 ad.zv-s miaRwia, xolo qvanaxSirze momuSave yvela 

eleqtrosadguridan dasxivebis doza 2000 ad.zv – s. 

gamokvleveTa Sedegad dadginda, rom Zalian maRali 

xvedriTi aqtiuroba aqvs Tixas, wiTel agurs, keramzits, 

grantis RorRs da widas. dabali xvedriTi aqtiuroba 

axasiaTebs kirqvis RorRs, kirs. Germaneli mkvlevarebi Tvlian, 

rom metalurgiuli widebi radioaqtiuri TvalsazrisiT 

usafrTxoa garemosaTvis. mSeneblobaSi gamoyenebuli maRali 

radioaqtiurobis mqone samrewvelo narCenebidan aRsaniSnavia 

wiTeli Tixa – aluminis wamoebis narCenebi, brZmedis wida – 

Savi metalurgia narCeni, romelic warmoiqmneba naxSiris 

wvisas. Kanadis qalaq port – hopSi samSeneblo miznebisaTvis 

gamoiyeneboda radiumis amowvilvis Semdeg darCenili madani. 

am SemTxvevaSi mTavrobam pasuxismgeblobaSi misces damnaSave 

pirebi, romlebmac didi ziani miayenes am saxlebSi mcxovrebT. 

samSeneblo masalebisadmi wayenebuli meTodebi: 

radioaqtiurobis gamo samSeneblo masalebisadmi wayenebuli 

moTxovnebi ganisazRvreba masalaSi bunebrivi 

radionuklidebis koncentraciiT. 

  

2.3. samSeneblo masalebis gamoyenebis kriteriumebi 

 

Klasi xvedriTi 

radioaqtiuroba     

bak/kg 

gamoyenebis mizani 
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1 
 
 
 
2 
 
 
 
3 
 
 

370-ze naklebi 

 

 

 

740-ze naklebi  

 

 

 

1350-ze naklebi 

 mSenebare 

sacovrebeli da 

sazogadoebrivi 

Senobebi 

sagazo mSenebloba 
 
 
 
 
sagazo mSenebloba 
/dasaxelebuli 
punqtis gareT/ 

 

sanitaruli  normebis  Tanaxmad samSeneblo masalebSi  
bunebrivi radionuklidebis xvedriTi radioaqtiuroba ar unda 
aRematebodes 1ki/kg-s. 
 
 radiumi -226- saTvis 1*X10 8−  
 
                  Toriumi -223- saTvis 7*10 3−  
 K 
                  kaliumi – 40- saTvis  1.3*10 3−   
B 
bunebrivi radionuklidebis xvedriTi aqtiuroba ar SeiZleba 

gaxdes SezRudvis mizezi samSeneblo masalis /mag: cementis/ da 

calkeuli smSeneblo konstruqciebis damzadebisas. 

kriteriumebi ganisazRvreba samSeneblo masalebSi xreSi, 

RorRi, qviSa, yore, qva da daxerxili qva, cementis da karieris 

nedleulis, samrewvelo warmoebi8s Tanaur produqtebSi da 

narCenebSi (nacari, wida) bunebrivi radionuklidebis 

mixedviTi.  
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2.4.samSeneneblo masalebis radionuklidebis kontrolis 

organizeba 

 

 kontroli or etapad tardeba. Ppirvel etapze xdeba 

samSeneblo masalebis miRebis wyaroebis /karieri, nayari/ da 

sxvadasxva masalis  /RorRi, qviSa, da sxva/ gamoyenebis wliuri 

moculobis t/w gansazRvra meore etapze dgindeba masalis 

gamoyenebuli, gamoyenebis mizani / sagzao, samrewvelo, 

samoqalaqo mSenebloba/ da masalis gamoyenebis moculoba. 

aRebis meTodis mixedviT sinji SeiZleba iyos zusti da 

sistemuri. / aiReba masalis uwyveti an cikluri gadamuSavebis  

sqemis mixedviT./ ukanaskneli meTodi rTulia, misi gamoyeneba 

SesaZlebelia  mxolod stacionalur pirobebSi, ramdenadac am 

dros navaraudebia rogorc gamosakvlevi, ise sakontrolo 

nimuSis arseboba romelic Seicavs izotops cnobili 

koncentraciiT da ar Seicavs sxva nivTierebas.       

    
             
 

2.5. radionuklidebis koncentraciis gazomva. 
 
  samSeneblo masalebSi radionuklidebis (rad-226, radon-

222,) koncentracia izomeba ori meTodiT: (radioqimiuri 

analizi) d agama-speqtrometromtruli.Aam ukanasknelisTvis 

aucilebelia maRalmgrZnobiare gama-speqtri. iodovani 

natriumiskristalbis /ara nakleb 63X63mm/ gamoyenebiT. 

Kkristals aTavseben konteinerSi, romelSic moTavsebulia 1-

2l. moculobismasalis sinji / gansazRvris sizuste Seadgens 

10%, gazomvis dro-10 wT /amasTan SesaZlebelia 

radionuklidebis rogorc jamuri, ise calkeuli aqtiurobis 

gansazRvra. Radionuklidebis saSualo koncentraciis 
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Sesafaseblad ikvlevdnen masalebs; yovel 1/mln mcxovrebze 

aiReba 15-20 sinji. samSeneblo masalebis radioaqtiurobis 

kontroli xorcieldeba Ra 225 -is mixedviT. xolo SenobaSi da 

saTavsebSi radonis koncentrcia / moculobiTi aqtiuroba / 

Rn 222 - is aqtiurobis mixedviT. nebismier samSeneblo masalaSi 

bunebrivi radionuklidebis Ra, 226  Th-228, K-40 jamuri xvedriTi 

aqtiuroba ar unda aRematebodes 370 bk/kg. sanSeneneblo 

masalebis kontrolisas izomeba xvedriTi aqtiurobis qveda 

done. Ggazomvis sizustis uzrunvelsayofad xelsawyoebis  

dagraduirebisas gamoiyeneba etalonuri uran-Toriumis madnis 

kaliumis qloridis nimuSebi. 

samSeneblo masalebSi bunebrivi radionuklidebis 

xvedriTi aqtiurobis gansazRvrisaTvis, gamoiyeneba y-

speqtroskopuli meTodi. xelsawyoebze Cvenebis aRebisas unda 

gaviTvaliswiniT koeficienti. individualuri dasxivebis 

dozis kontroli  xdeba jibis fotofiriani dozimetriT. 

Kkontrolis Sedegebi formdeba aqtis saxiT 2 egzempliaridan, 

romlisgan erTi gadaecema organizacia – mwarmoebels 

/momxmarebeli/ , xolo meore inaxeba makontrolebel 

organizaciaSi /gamoyenebuli dozimetruli xelsawyos tipis 

miTiTebiT/. weliwadSi erTxel xdeba samSeneblo masalebis 

radiaciuli xarisxis kontrolis Sedegebis ganzogadeba da 

analizi. angariSi miewodeba zemdgom uwyebriv organizacias. 

radaciis gasazomi xelsawyoebi samSeneblo masalebSi 

bunebrivi radionuklidebis xvedriTi aqtiurobis gansazRvris 

meTodebi iyofa radioqimiur, radiometrul d agama-speqtrul 

meTodebad. Radioaqtiurobis gasazomad gamoiyeneba sxvadasxva 

xelsawyoebi rendgenometrebi, dozimetrebi radiometrbi. 

Ganasxvaveben saxelmwifo, sauwyebo kontrols. saxelmwifo 

kontrols atareben sanitarul – epidemiologiuri zedamxedve-
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lobis radiologiuri ganyofileba. Aam dros xdeba saerTo 

radiaciuli mdgomareobis gamokvleva / kontrolis pirvelad 

Catarebis SemTxvevaSi / mocemul regionSi gamoyenebuli yvela 

saxis nedleulisa masalis analizis gziT.  

sauwebo kontrolis dros xorciekdeba sistematuri 

dakvirveba radionuklidebis Semcvelobaze sawyis mineralur 

nedleulSi da samSeneblo masalebSi, nakeTobaSi da 

konstruqciaSi /saWiroebis SemTxvevaSi tardeba radionis da 

misi daSlis produqtebis eqspoziciuri dozis simZlavris da 

moculobiTi aqtiurobis kontroli. /gansakuTrebuli 

kontrolis dros sauwyebo organizaciebi 

sanepidzedamxedvrlobis  teritoriuli ganyofilebis 

specialistTan specialistebTan erTad anxorcieleben 

erTjerad Semowmebas. Ria cis qveS gamosxivebis dozis 

simZlavris gazomvas atareben dedamiwis zedapirida 1m 

simZlavreze. 

cocxali organizmebis dasacavad radiaciuli usafrTxoebis 

ZiriTadi principebia: 

- Ddozebis dadgenili zRvebis dacva 

- Nnebismieri dausabuTebeli dasixivebis Tavidan acileba 

- Ggamosxivebis dozis Semcireba SeZlebisdagvarad dabal 

donemde sacxovrebeli saxlebis mSeneblobaSi dabali 

aqtiurobis mqone masalebis gamoyeneba xels Seuwyobs 

adamianebis dasxivebis dozis Semcirebas da 

organizaciuli RonisZiebebis efeqturobis amaRlebas 

ekonomikuri danaxarjebis umniSvnelod gazrdis 

pirobebSi. 

samSeneblo masalebis radiaciuli usafrTxoebis 

Sesafasebeli faqtorebida yvelaze mniSvnelovania 

maionebeli gamosxivebis sidide, romelic ganisazRvreba 
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masalaSi radiaqtiuri nivTierebebis koncentraciiT maTSi 

bunebrivi radionukleidebis raodenoba damokidebulia 

masalis tipze ganlagebis adgilze da siRrmeze. 

SerCeviTi gamikvlevis safuZvelze dadgenilia, rom 

samSeneblo masalebSi maTi saSualo koncentracia 

uaxlovdeba dedamiwis qerqSi aqtiuri nivTierebebis 

saSualo koncentracias masalebis mxolod 4% Seicavs 

bunebriv radionuklidebs iseTi  koncentraciiT, romelic 

aRemateba zRvrul dasaSveb sidides. varaudoben, rom es 

gadameteba SesaZlebelia mTis qanebisTvis, 

asfaltobetonisaTvis, mTis qanisgan dazadebuli 

RorRisaTvis, samTamadno, metalurgiuli da qimiuri 

mrewvelobis narCenebisaTvis. iseTi samSeneblo masalebi, 

rogoricaa kirqva, cementi da TabaSiri. Seicavs 

radionuklidebs saSualoze dabali koncentraciiT, 

xolo maTi gadaWarbeba qviSaSi da TixaSi naklebad 

savaraudoa. samSeneblo masalebidan Seswavlilia azbest-

qrizoliti, romelic warmoadgens magniumis wylian 

silikats. bunebaSi azbesti gvxvdeba azbestis biWkos 

saxiT. azbesti moipoveba ruseTSi, kanadaSi. Azbestisgan 

amzadeben: Sifers, kedlis panelebs sacxovrebeli da 

sawamoo Senobebis. saventilacio milebs. Tbosaizolacio 

mosapirkeTebel xsnarebs, cecxlmedeg saRebavebs. iyeneben 

asfaltobetonSi. azbestze damzadebuli masalebi 

xasiaTdeba maRali meqanikuri simtkiciT, wyalgamZleobiT, 

azbestis teqnologiuri damuSavebisas xdeba garemos 

dabinZureba. aRmoCnda rom azbesti kancerogggenuli 

nivTierebaa iwvevs filtvebis, zeda sasunTqi gzebis 

kuWnawlavis traqtis kibos. Bbolo wlebSi Semcirda 
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azbestis magvari mineralebis mopoveba da gamoyeneba.       

 

 

 

 2.6 xelovnuri samSeneblo masalebis toqsikuroba 
 
 ruseTSi aguris warmoebaSi iyenebdnen Tixis magvar 

widebs: argiliti, dispersiuli qvanaxSiri. Semdeg aRmoCnda, 

rom narevi Seicavda boris fTorids , romelic hidrolizis 

Sedegad gardaiqmneboda fTorwyalbadad, romelic iwvevda 

Tmebis cvenas zeda sasunTqi gzebis da centraluri nervuli 

sistemis dazianebas.  

 
 K 
 
 
 
 
 
 
 
             2.7. kosmiuri gamosxiveba 
 
 

kosmiuri sxivebi Cvenamde aRwevs samyaros siRrmidan 

magram misi garkveuli nawili Cndeba mzeze mziuri afeTqebis 

dros kosmosur sxivebs SeuZliaT dedamiwis zedapiramde da 

gamoiwvion meoradi gamosxiveba da warmoqmnan sxvadasxva 

radionuklidi. Ddedamiwis zogierTi ubani kosmosuri sxivebis 

SedarebT Zlieri zemoqmedebis qveS imyofeba. Kosmosuri 

dasxivebis done izrdeba simaRlis zrdasTan erTad, vinaidan 

am dros mcirdeba haeris fenis sisqe, romelic damcveli 

ekranis rols asrulebs. 
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                 2.8. radoni 
 

radonze da mis daSlis produqtebze modis dasxivebis 

wliuri individualuri efeqturi eqvivalenturi dpzis ¾3/4. Aam 

dozis did nawils adamiani Rebulobs radionuklidebidan, 

romlebSic organizmSi gvxvdeba CasunTqul haerTan erTad. 

bunebaSi radoni gvxvdeba ZiriTadad ori radioaqtiuri 

izotopis 222/V-238-is daSlis prodiqti/ da radon-222    

Torium-232 radioaqtiuri rigis wevris saxiT. 

 radon-22 izotopis aqtiuroba 20-jer aRemateba radon-220 

izotops radioaqtiurobas. saerTo dasxivebis didi nawili 

modis radonis daSlis produqtebze da ara TviT radonze. 

atmosferoSi radoni dedamiwis qerqis difuziuri procesebis 

Sedegad gvxvdeba. Dedamiwis qerqidan radonis gamonTavi-

sufleba yvelgan xdeba, magram haerSi misi koncentracia 

dedamiwis sferos sxvadasxva wertilSi gansxvavebulia da 

meryeobs 9,6/0,02 bak/m 2  farglebSi. SeaRwevs ra radoni 

saTavsSi /guntidan fundamentis an iatakis gavliT, an saxlis 

konstruqciebSi gamoyenebuli masalebidan gamonTavi-

suflebisas/, grovdeba iq, ris Sedegadac saTavsSi SeiZleba 

gaCndes radiacis sakmaod maRali done, gansakuTrebiT ki iseT 

saxlSi, romelic dgas radionuklidebis SedarebiT maRali 

Semcvelobis mqone gruntze an Tu mis asaSeneblad 

gamoyenebiuli iyo radioaqtiuri nuklidebis maRali 

Semcvelobis mqone masalebi. daTbobis mizniT saTavsisi 

hermetizeba kidev ufro amZimebs mdgomareobas. bolo wlebSi 

sul ufro xSirad aregistrireben sacxovrebel saxlebSi 

radonis maRal koncentracias. helsinkSi radonis maqsimaluri 

koncentracia (atmosferul haerSi mis saSualo koncentracia 

5000-jer maRali) aRmoCnda iseT saxlebSi, sadac dasxivebis 
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wyaro SeiZleba iyos mxolod grunti. 1982 wels did 

britaneTSi sacxovrebeli saxlebis saTavsebSi radonis 

koncentracia, rogorc wesi, ufro dabalia, vidre pirvel 

sarTulze. norvegiaSi Catarebulma gamokvlevebma aCvena, rom 

xis saxlebSi radonis koncentracia kidev ufro maRalia, 

vidre aguris saxlebSi, Tumca xe Zalian umniSvnelo 

raodenobis radons gamoyofs sxva masalebTan SedarebiT. am 

SemTxvevaSi radonis maRali koncentracia aixsneb imiT, rom 

xis saxlebi mcire sarTuliania da oTaxebi miwasTan axlos 

aris. sacxovrebel saTavsSiradonis SeRwevis wyaroa agreTve, 

bunebrivi airi da wyali. zogierTi wyaros wyali, 

gansakuTrebiT Rrma Wis an arteziuli WaburRilis wyali, 

Seicavs radons. magaliTad didi raodenobiT aRmoCnda fineTSi 

da aSS-Si radoni arteziuli Wis wyalSi. radoni miwis qveS 

bunebrivi airis SemadgenlobaSic aRwevs. mniSvnelovnad 

izrdeba radonis koncentracia iseTi saTavsis haerSi, 

romelic energies ekonomiis mizniT ar niavdeba. es movlena 

gansakuTrebiT SeimCneva SvedeTSi, sadac gansakuTrebiT 

hermetizirdeba saxlebi. sxvadasva qveyanaSi Catarebuli 

gamokvlevebis Sedegad dadginda rom radiaciis yvela 

bunebrivi wyarodan miRebuli wliuri dozis daaxloebiT 

naxevars adamiani radoniT dasxivebis Sedegad iRebs. bunebriv 

wyaroebSi radoni ganawilebulia Semdegnairad, bk/dRe-RameSi 

iRebs. B 

 bunebrivi airi -----------------------------3 

wyali----------------------------------------------4 

haeri/gareT/-----------------------------------10 

samSeneblo masalebi da grunti (Senobis qveS)-----------60 
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2.9. radiaciis wyaroebi 

 

geoTermaluri wylebi gamoiyeneba, rogorc saqarTveloSi 

aseve msoflios sxvadasxva qveynebSi. geoTermaluri wylebi 

gamoiyeneba sasaTbure meurneobaSi, unda aRiniSnos rom 

Termaluri wylebi Seicaven element Rn 222 -s. romelic zrdis 

mosaxleobis kerZod ki momsaxure personali dasxivebas. 

zogierT qveyanaSi energetikuli krizisis gadasawyvetad 

iyeneben geoTermalur wlebs. Amag: italiaSi XX saukunis 

dasawyisidan eleqtrosadgurebSi turbinebis asamuSaveblad 

iyeneben geoTermalur wlebs. asaTi eleqtro sadgurebis 

gamokvlevis Sedegad dadginda, rom momsaxure personali 

iRebs dasxivebas, samjer ufro mets. vidre qvanaxSirze 

momuSave analogiuri eleqtrosadguris personali. 

Uukanaskneli 70 wlis ganmavlobaSi adamianebma Seqmnes 

xelovnuri radionuklididi, daiwyes atomuri energiis xalxis 

samsaxurSi Cayeneba. Ggamoiyenes medicinaSi, atomuri iaraRis 

Sesaqmnelad, eleqtroenergiis misaRebad, xanZris kerebis 

aRmosaCenad, sasargeblo wiaRiseulis aRmosaCenad, milebSi 

dazianebuli monakveTis aRmosaCenad da sxva. Yovelive es ki 

iwvevs rogorc calkeuli adamianebis, ise mTeli kacobriobis 

dasxivebis dozis gazrdas. radiacia medicinaSi gamoiyeneba 

rogorc diagnostikis, ise mkurnalobis mizniT. yvelaze 

gavrcelebulia rentgenis aparati, bolo wlebSi Seiqmna 

srulyifili aparatura, romelic rentgenis sxivebiT 

dasxivebis dozis Semcirebis saSualebas iZleva. Mmosaxleobis 

dasxivebis wyaroebia birTvuli afeTqebebi, atomuri 

eleqtrosadgurebis avaria, atomuri iaraRis gamocda. 
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birTvuli afeTqebebis Sedegad saSuSroebas qmnis oTxi 

radoaqtiuri elementi. 

naxSirbadi, ceziumi, cirkoniumi da stironciumi. 

birTvuli afeTqebebis Sedegad radioaqtiuri masalis nawili 

gamoileqeba gamocdis adgilis siaxlives, garkveuli nawili 

aityorcneba atmosferoSi da gadaadgildeba did manZilze. 

Radiaqtiuri nivTierebebi haerSi imyofeba saSualod erTi 

Tvis ganmavlobaSi, Semdeg ki ileqeba dedamiwaze. radiaqtiuri 

nivTierebebis didi nawili ki gaifrqveva stratosferoSi, 

sadac is rCeba mravali Tvis ganmavlobaSi, Semdeg ki nel-nela 

eSveba da gaifanteba dedamiwis mTel zedapirze. 

 

 

      2.10 radonis dasxivebis Sedegebi 

aRniSnuli inertuli gazis ZiriTad wyaros warmoadgens 

dedamiwis qerqi. SenobebSi radonis moxvedris da dagrovebis 

erT-erTi mizezia: saZirkvlis bzarebi da saxsrebi, meore-

TviTon saSeni masalebi, romlebic Seicaven bunebriv 

radionuklidebs. radoni SeiZleba moxvdes saxlebSi wylidan 

an bunebrivi airis wvisas.  

radoni 7.5-jer mZimea haerze. Amitom misi koncentracia 

mravalsarTulian SenobebSi zeda sarTulze ufro dabalia, 

vidre pirvel sarTulze. 

radonisgan miRebuli dasxivebis ZiriTadi dozis nawils 

adamiani Rebulobs daxurul, gauniavebel SenobebSi. Haeris 

regularulad gawmendas SeuZlia ramodenimejer Seamciros 

radonis koncentracia. 

xangrZlivi drois ganmavlobaSi radonis moxvedrisas 

organizmSi, izrdeba filtvebis kiboTi daavadebis riski. 
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radonis sxvadasxva wyaroebis mier gamosxivebis simZlavre 

naCvenebia Semdeg diagramaze:    

           

1st Qtr
2nd Qtr
3rd Qtr
4th Qtr

 

 

1. bunebrivi airi 4%; 2. Wyali 5%; 3. haeri; 4. kedlebisTvis 

gamoyenebuli masala da saZirkvelis grunti 78%; 

 

       2.11 teqnogenuri radioaqtivoba 

  

teqnogenuri radioaqtivoba warmoiSva adamianis 

moRvaweobis Sedegad. sameurneo saqmianobas, romlis 

procesSic mimdinareobs radionuklidebis gadanawileba da 

koncentrireba, mivyavarT bunebrivi radiaciuli fonis 
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SesamCnev cvlilebasTan. Aamas ganekuTvneba qvanaxSiris, 

navTobis, gazis da sxva wiaRiseuli sawvavis mopoveba da wva, 

fosfatebis sasuqebad gamoyeneba, madneulis mopoveba da 

gadamSaveba. 

 transportis iseTi saxeoba, rogoricaa samoqalaqo 

aviacia, Tavis mgzavrebs kosmosuri gamosxivebis amaRlebuli 

zemoqmedebis safrTxes uqmnis, safrTxes qmnian aseve is 

obieqtebi, romlebic cdian birTvul iaraRs. 

 SesaZlebelia moxdes radioaqtiuri wyaroebis SemTxveviTi 

gavrcelebac, gamowveuli avariebiT, danakargebiT, gamtverviT 

da a.S   

 

 

         2.12. bunebrivi radiaciuli foni  

 

radoaqtiuri gamosxiveba warmoadgens bunebaSi arsebul 

materialur faqtors, romelic zemoqmedebs cocxal 

organizmze, rogorc garemos romelime sxva faqtorti. Unda 

aRiniSnos, rom radioaqtiuri gamosxiveba, rogorc garemos 

faqtori, xasiaTdeba principuli TaviseburebebiT, rac 

ganpirobebulia misi fizikuri bunebiT. 

Bbunebrivi radioaqtivoba ganpirobebulia liTosferos, 

hidrosferos, atmosferos da biosferoSi radionukleidebis 

SemcvelobiT. 

Bbunebrivi radiaciuli fonis formirebaSi ZiriTadad 

monawileoben kosmosuri atmosferosa da dedamiwis 

gamosxiveba.  

Kkosmosuri sxivebi samyaros sivrcidan dedamiwis 

zedapirze moxvedrili birTvuli nawilakebis nakads 

warmoadgens da pirvelad kosmosur gamosxivebas uwodeben. 
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Aatmosferos radioaqtivobas ZiriTadad ganapirobebs 

dedamiwis qerqis zeda fenebidan gamoyofili radioaqtiuri 

airebi da maTi Svileuli produqtebi. 

radioaqtiuri airebis emanaciis siCqares ganapirobeben 

Semdegi mizezebi: niadagis airebis atmosferoSi difuzia, mzis 

radiaciis xarjze dedamiwis gaTbobis Sedegad haeris nakadis 

konveqcia, barometruli wnevis cvlileba, Tovlis safaris 

sisqe da sxva.  

Nniadagis radioaqtivoba ganisazRvreba masSi 

radioizitopebis SemcvelobiT. Nniadagis SemadgenlobaSi 

ZiriTadad gvxvdeba kaliumis, Toriumis, uranis, rubidiumis, 

radioizotopebi da maTi daSlis Sedegad warmoqmnili 

Svileuli radionukleidebi, romelTaganac aRsaniSnavia 

radium da radoni. 

niadagSi radioaqtiuri elenentebis koncentracia 

damokidebulia qanis warmomavlobaze. 

      

 3.Tavi 

3.1. radioaqtiuri gamosxivebis saerTobiologiuri efeqti 

 
  

cocxali buneba warmodgenilia metad nairgvari 

organizmebiT. isini erTmaneTisagan mkveTrad gansxvavdebian 

radiomgrZnobelobis mixedviT. 

bunebaSi arsebobs e.w radioaqtiuri foni, romelsac 

qmnian qimiuri elementebis radioaqtiuri izotopebi, maTi 

gamosxiveba (romelic arsebobs yvelgan – niadagSi, mTis 

qanebSi, wyalsatevebSi, zRvaSi, haerSi) da kosmosuri 

gamosxiveba. 
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mTeli cocxali buneba, maT Soris adamianic, mudam 

eqvemdebareba radioaqtiuri gamosxivebis sxvadasxva dozebis 

zemoqmedebas. Ggarkveuli zomiT, radiacia, rogorc Cans, 

aucilebelia organizmis sicocxlisa da ganviTarebis 

procesebisaTvis. 

organizmSi radioaqtiuri elementebis mcire odenobis 

saWiroebas mowmobs is faqtic, rom radioaqtiuri elementebi 

dadebiTad moqmedebs mcenaris zrda-ganviTarebaze, xels 

uwyobs ayvavilebas da momwifebis vadebis daCqarebas. 

Uunda aRiniSnos, rom yovel cocxal arsebas 

radioaqtiuri gamosxivebis bunebrivi fonisadmi axasiaTebs 

Segueba, romelic gamomuSavda misi evoluciis procesSi. 

irkveva, rom adamiani wlis manZilze eqvemdebareba 

radioaqtiuri gamosxivebis zemoqmedebas, romlis saerTo 

raodenoba Seadgens 0,2 rentgens. masSi Sedis garegani 

bunebrivi gamosxiveba (0,1-0,15) da organizmSi arsebuli 

bunebrivi radioaqtiuri elementebis gamosxiveba. 

organizmSi radioaqtiuri gamosxivebis energiis SeWra 

did zegavlenas axdens nivTierebaTa cvlaze, fermentul 

sistemaze, hormonebze, cilebsa nukleinis mJavaTa sinTezze, 

ujredis struqturasa da funqciaze. Aamis gamo icvleba zrda-

ganviTarebis gamravleba da ganviTareba, memkvidreoba. Ddozis 

mixedviT, SeiZleba organizmi daiRupos, gauCndes sxivuri 

daavadeba, qsovilebma dakargos TviTganaxlebis unary, 

daqveiTdes sicocxlis procesebi. 

radioaqtiuri gamosxivebis saerTo biologiuri efeqtis 

sakiTxTan dakavSirebiT unda aRiniSnos misi ori 

urTierTsawinaaRmdego moqmedeba avTvisebiani simsivnis – kibos 

ujredis mimarT. rigi gamokvlevebiT dadgenilia, rom 

radioaqtiuri gamosxivebis didi energia xasiaTdeba 
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koncerogenuli moqmedebiT, e.i iwvevs kibos; amasTan, mozardi 

ufro did midrekilebas iCens radiaciuli kibosadmi, vidre 

zrdasruli organizmi; amitom rac SeiZleba unda avaridoT 

gamosxivebis zemoqmedebas orsuli qalebi da bavSvebi, xolo 

igive didi energiis moqmedeba kibos qsovilze aferxebs mis 

zrdas, Slis da zogierT SemTxvevaSi sruliad spobs mas. 

Swored amitom rentgenisa da radiumis sxivebiT simsivneTa 

mkurnaloba farTodaa danergili medicinis praqtikaSi. 

Aamitom radiaciuli kibos problema, ise rogorc saerTo 

kibos problema, ucdis Tavis saboloo gadawyvetilebas. Aam 

TvalsazrisiT radiobiologiur gamokvlevebs Zlier didi 

mniSvneloba eniWeba.             

 
3.2 radioaqtiuri gamosxivebis gavlena   memkvidreobaze 

 
  

radioaqtiuri  gamosxiveba did gavlenas axdens cocxali 

organizmis memkvidreobaze. is cvlis mas da iwvevs nairgvar 

memkvidrul cvlilebebs (mutaciebs). Mmutaciebi, romlebic 

ujredis molekulur doneze warmoqmnil cvlilebas 

warmoadgens, cvlis, arRvevs organisms, rogorc erTiani 

sistemis, Camoyalibebul Seguebas garemo pirobebisadmi. 

Aamitom isisni umravles SemTxvevaSi uaryofiT sistemas 

atareben. Mmravali mutacia spobs Canasaxs warmoqmnisTanave an 

misi  ganviTarebis sxvadasxva stadiaze, iwvevs 

cxovelmyofelobis unayofobas da sxvadasxva saxis 

anomaliebs. 

adamianSi praqtikulad yvela mutacia mavnea, magram 

rogorcTanamedrove gamokvlevebi gviCvenebs, radiacia 

memkvidreobaze marto damrRvev zegavlenas rodi axdens, is 

adidebs ra memkvidruli cvlilebebis umravlesobasTan erTad. 
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amJamad radioaqtiuri gamosxivebis zegavleniTi 

memkvidruli cvalebadobis gaZliereba did interess iwvevs 

rogorc Teoriul, ise gansakuTrebiT praqtikuli 

TvalsazrisiT. 

medicinaSi cnobilia, rom sxvadasxva simsivneze da maT 

Soris kiboze radioaqtiuri gamosxiveba dadebiTad moqmedebs. 

xelovnuri radioaqtiurobis aRmoCenamde radioaqtiuri 

sxivebiT mkurnaloba didi masStabiT ar warmoebda. 

farTo gamoyeneba aqvs radioaqtiur fosforsac kanis 

sxvadasxva daavadebebis mkurnalobaSi. 

radioaqtiuri izotopebiT SesaZlebelia avadmyofobis 

gamovlena – diagnostika. 

radioqtiuri izitipebi udides daxmarebas uweven 

mecnierebas kvleviT muSaobaSi, biologiaSi, zoologiaSi, 

botanikaSi momuSaveebs.   

  medicinaSi cnobilia, rom sxvadasxva simsivneze da 

maT Soris kiboze radioaqtiuri gamosxiveba dadebiTad 

moqmedebs. 

 xelovnuri radioaqtiurobis aRmoCenamde radioaqtiuri 

sxivebiT mkurnaloba didi masStabiT ar warmoebda. 

 farTo gamoyeneba aqvs radioaqtiur fosforsac 

policetimosa da kanis sxvadasxva daavadebebis mkurnalobaSi. 

 radioaqtiuri izotopebiT SesaZlebelia avadmyofobis 

gamovlena – diagnostika. 

 radioaqtiuri izotopebi udides daxmarebas uweven 

mecnierebas kvleviT muSaobaSi, biologiaSi, botanikaSi 

momuSaveebs. 

 did gamoyenebas poulobs radioaqtiuri elementebi 

soflis meurneobaSic. radioaqtiuri kobaltiT gasxiveba 
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ixmareba produqtebis (kartofilis, xaxvis, stafilos) didi 

xniT Sesanaxad, konservebis sterilizaciisaTvis da sxva. 

 SesaniSnavi Sedegebi da didi perspeqtivebi aqvs 

radioaqtiuri elementebis gamoyenebas metalurgiaSi. 

 defeqtoskopiaSi radioaqtiuri kobaltis gamoyenebiT 

SesaZlebeli gaxda liTonis nakeTobaTa 300ml—mde gaSuqeba.  

 radioaqtiuri izotopebi gamoiyeneba liTonmcodneobaSi 

liTonebsa da SenadnobebSi mimdinare procesebis 

gamosakvlebad. 

 radioaqtiurma izotopebma saSualeba misca geologebs, 

gaegoT Tu ramdeni wlisaa dedamiwa.  

 radioaqtiuri naxSirbadi gamiyenebas poulobs 

paleobotanikaSi, zoologiaSi, paleontologiaSi. misi 

saSualebiT SegviZlia davadginoT sxvadasxva saxis 

mcenareebisa da cxovelebis warmoSobisa da gvrcelebis dro.  

 Mmetrologiur  gamokvlevlevebSi xelovnuri 

radioaqtiuri naxSir-badis saSualebiT Rebuloben saintereso 

cnobebs haeris dinebis, siCqarisa da mimarTulebebis Sesaxeb. 

okeaneSi arsebuli radioaqtiuri naxSirbadis Seswavla 

saSualebas gvaZlevs, SeviswavloT masSi mimdinare procesebi, 

kerZod wylis masebis cirkulacia, naleqebis sedomentacia da 

sxva. 

 radioaqtiuri elementebis gamoyenebas SesaniSnavi 

momavali aqvs. am diadi Semoqmedi ZaliT SeiaraRebuli 

adamianis winaSe axali SesaniSnavi perspeqtivebi aixsneba. 

 Ggenetikasa da seleqciis wiaRSi Seiqmna misi axali 

ganStoebani – radiaciuli genetika da radiaciuli seleqcia, 

romlebic miznad isaxaven radiaciis saSualebiT memkvidruli 

cvlilebebis gamowvevas da SemdgomSi SerCevisa da 

hibridizaciis saSualebiT mcenareTa, cxovelTa da 
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mikroorganizmTa axali Zvirfasi jiSebisa da formirebis 

gamoyenebas. 

 Mmcire dozebiT qronikuli dasxivebisas cocxal 

organizmSi, gansakuTrebiT ki adamianSi, romelic SedarebiT 

xangrZlivad cocxlobs, SeiZleba dagrovdes mavne mutaciebi 

da aman ki saboloo jamSi didi ziani miayenos kacobriobis 

momaval Taobas. 

 Ees garemoeba miuTiTebs imaze, rom saWiroa, SemuSavebuli 

iqnas radioaqtiuri gamosxivebis sul mcire dozebis 

zemoqmedebebisganac adamianis dacvis efeqturi da saimedo 

sistema.  

 

 

3.3Bbunebrivi da xelovnuri radioaqtiuroba 

 

XIXs–is miwuruls germanelma mecnierma rentgenma aRmoaCina 

amJamad yvelasTvis cnobili sxivebi, romlebic mis saxels 

atareben. am sxivebs gansakuTrebuli ganvladobis unari aqvT. 

isini Tavisuflad gadadian qaRaldSi, xeSi, adamianis 

organizmSi. 

 bunebaSi radioaqtiuri elementebiT mdidari sabadoebi 

iSviaTia. es elementebi mcire raodenobiT gvxvdeba mTis 

qanebSi, okeanesa da mdinareebis wylebSi, haerSi. saerTod mTis 

qanis TiToeuli tona Seicavs 0,006g urans, 0,015g Toriums da 

gramis memiliarded nawil radiums. radiumis mcire raodenoba 

gvxvdeba sxvadasxva mcenareebSi da adamianis organizmSic ki, 

umTavresad ConCxSi. mcenareebidan radioaqtiuri 

SemadgenlobiT yvelaze mdidaria yurZeni, forToxali da 

bostneuli. 
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 Ddedamiwis qerqSi arsebuli radiumis saerTo wona 100 

milion tonas aRemateba. 

 xelovnuri radioaqtiuri elementebis saerTo raodenobis 

minimalebad Seqmnilia specialuri aparatebi, romelTa 

saSualebed SesaZlebelia didi intensivobisa da energiis 

nawilakebi, kerZod nawilakebis, amiopebisa da miReba. 

 radioaqtiuri izotopebi gamoiyeneba mecnierebasa da 

teqnikaSi.  

 

 

 

 3.4. ra aris Cvens garSemo radioaqtiuri 

 adamianze ama Tu im radiaciuli wyaros zemoqmedebis 

SefasebaSi dagvexmareba zelenkovis monacemebi: 

- avtotransportiT sargeblobisas – 0,1%; 

- radioluminescenciuri nivTierebebis gamoyenebisas – 

0,1%; 

- atomuri energetika – 0,3%; 

- globaluri produqtebis gamoyofa birTvuli cdebisas 

– 1%; 

- bunebrivi foni – 23%; 

- medicinaSi ionizebuli sxivebis gamoyenebisas 34%; 

- radonisa da toronis daSlis produqtebiT 

mosaxleobis dasxiveba – 12%. 

bunebrivi radioaqtiuroba arsebobs miliardobiT wlebia. 

is gavrcelebulia absoluturad yvelgan. dedamiwaze 

ionizebuli gamosxivebebi arseboben didi xniT adre 

sicocxlis warmoSobamde, xolo kosmosSi – dedamiwis 

warmoSobamde. 
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radioaqtiuri nivTierebebi Sevidnen dedamiwis 

SemadgenlobaSi misi warmoqmnis droidan. nebismieri adamiani 

mcired radioaqtiuria. 

gaviTvaliswinoT, rom Tanamedrove adamiani drois 80%-

mde atarebs SenobebSi – saxlSi an samsaxurSi, sadac is 

Rebulobs radiaciis ZiriTad dozas. 

 

3.5 radiaciis zemoqmedeba adamianze 

radiaciis zemoqmedebas adamianze uwodeben dasxivebas. mis 

safuZvels Seadgens radiaciis energiis gadacema organizmis 

ujredebze. dasxivebam SeiZleba gamoiwvios nivTierebaTa 

cvlis darRveva, infeqciuri garTulebebi. infeqciuri leikozi 

da avTvisebiani simsivneebi, sxivuri unayofoba, sxivuri 

kataraqta, sxivuri damwvroba, sxivuri daavadebebi. 

Ddasxivebis Sedegi ufro metad aisaxeba danayof 

ujredebze da amitom dasxiveba ufro saxifaToa 

bavSvebisaTvis, vidre mozrdilTaTvis. 

sasurvelia gvaxsovdes, rom ufro meti realuri zianis 

momtania adamianis janmrTelobisTvis qimiuri da 

foladgadamamuSavebeli mrewvelobis narCenebi. 

 

3.6. ras niSnavs naxevardaSlis periodi 

erTi tipis radioaqtiuri birTvebis ricxvi mudmivad 

klebulobs drosi maTi daSlis gamo.  

daSlis siCqare miRebulia, davaxasiaToT naxevar daSlis 

periodiT: es aris dro, romlis ganmavlobaSic erTi tipis 

radioaqtiuri birTvebis raodenoba mcirdeba 2-jer. 

Absoluturad mcdaria “naxevardaSlis periodis” Sesaxeb 

Semdegi saxis msjeloba: Tu radioaqtiuri nivTierebis daSlis 

periodia 1 saaTi. es niSnavs, rom erTi saaTis Semdeg daiSleba 
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misi pirveli nawili da kidev erTi saaTis Semdeg – II nawili 

da es nivTiereba mTlianad gaqreba. 

radionuklidisaTvis es saaTiani daSlis periodi niSnavs, 

rom 1 sT-is Semdeg, misi raodenoba gaxdeba pirvandelze 2-jer 

naklebi, 2 saaTis Semdeg – 4-jer, 3 saaTis Semdeg – 8-jer da 

a.S. magram mTlianad ar gaqreba arasdros. aseTive proporciiT 

Sesruldeba am nivTierebis mier gamosxivebuli radiaciis 

daSlac. es saSualebas gvaZlevs, prognozireba gavukeToT, Tu 

rogori viTareba iqneba momavalSi radiaciis mxriv, Tu 

gvecodineba rogori da ra raodenobiT radiaciuli 

nivTierebebi qmnian radiacias mocemul adgilas, mocemul 

dros.  

calkeul radionuklids gaaCnia naxevardaSlis sakuTari 

periodi. is SeiZleba Seadgendes rogorc wamis nawils, aseve 

miliard wels. mniSvnelovania is, rom radionuklidis daSlis 

periodi mudmivia da misi Secvla SeuiZlebelia.  

radioaqtiuri daSlis dros warmoqmnili birTvebi, Tavis 

mxriv, aseve SeiZleba iyos radioaqtiuri. ase magaliTad, 

radioaqtiuri radoni – 222, romelic uran – 238 daSlis 

Sedegia. 

xandaxan gvxvdeba mosazrebebi, rom radioaqtiuri 

narCenebi sacavebSi mTlianad iSleba 300 wlis ganmavlobaSi. 

es ase ar aris. daaxloebiT, es dro Seadgens cezium 137 

naxevardaSlis 10 periods da 300 weliwadSi misi narCenebis 

radioaqtivoba mcirdeba TiTqmis 1000-jer, magram samwuxarod 

ar qreba.  

 

3.7. rogor davivcaT Tavi radiaciisagan 

radiaciisagan Tavdacvis saSualebaa: dro, manZili, 

nivTiereba. 
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droiT – rac ufro nakleb dros atareb gamosxivebis 

wyarosTan              axlos, miT naklebad Rebulob 

gamosxivebas.  

manZiliT – gamosxivebis wyarosTan daSorebis manZilis 

zrda iwvevs dasxivebis Semcirebas (dasxivebis Semcireba 

dasorebis kvadratis proporciulia). Tu radiaciis wyarosTan 

1 metris daSorebiT dozimetri afiqsirebs 1000 mkr/sT, ukve 5 

metriT daSorebisas, maCvenebeli mcirdeba 40kmr/sT. 

nivTirebiT – aucilebelia, vecadoT, rom radiaciis 

wyarosa da Cvens Soris iyos rac SeiZleba meti nivTiereba. 

rac ufro bevri da mtkice iqneba es nivTierebebi, radiaciis 

miT ufro met nawilaks STanTqavs.  

rac Seexeba dasxivebis mTavar wyaros SenobebSi – 

radonsa da misi daSlis produqtebs, regularuli ganiaveba 

iZleva saSualebas, mniSvnelovnad SevamciroT maTi wili 

saerTo datvirTvaSi. 

 

3.8. radonuri wylebi 

mineraluri wylebis aseTi saxiT dajgufeba, ra Tqma unda 

srulyofili ar aris, magram garkveul daxmarebas gauwevs 

yvelas, visac saqme aqvs mineralur wylebTan.  

wyalsateveebis sisufTavis xarisxi didad ar aris 

damokidebuli masSi gaxsnili Jangbadis raodenobaze. rogorc 

viciT rac metia Jangbadis Semcveloba wyalSi, miT ufro 

sufTaa. 

rogorc viciT, wyalsatevebSi gaxsnili JangbadiT 

Sevsebis ZiriTad wyaros haeri warmoadgens. yovelive es 

vrceldeba yvela tipis wyalze. 

praqtikuli samuSao #1 
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samuSaos mizani: radiaqtiuli gamosxivebis Seswavla 

wylebSi, qanebSi, saSen masalebSi da sakveb produqtebSi. 

 

 

3.9. zogadi cnobebi 

yvela im qimiur elements, romlebic gamosxivebis unars 

irCenen radiaqtiuli elementebi ewodeba, xolo TviT am 

movlenas radiaqtivoba.  

radiaqtiul nivTierebebs iyeneben saxalxo meurneobis 

sxvadasxva dargSi. nawiburebis SeduRebis, detalTa cveTis, 

metalTa struqturis gansazRvrisas. sakontrolo da sazom 

xelsawyoebSi, sisqis mzomebi, simkvrivisa da donis mzomebi, 

teqnologiuri procesebis kontro-lisaTvis, haerSi airisa da 

mtvris nawilakebis gansazRvrisas. warmoebebSi sadac 

gamoiyeneba radiaqtiuli nivTierebebi, momuSaveebi imyofebian 

ionizebuli gamosxivebis zemoqmedebis qveS, ramac SeiZleba 

gamoiwvios organizmis daavadeba zog SemTxvevaSi ki samudamo 

invalidoba an sikvdili. 

Sromis swori organizaciisa da dacvis RonisZiebaTa 

zustad Sesrulebisas, maionizebeli, radiaqtiuri gamosxivebis 

gamoyeneba usafrTxoa.  

radiaqtiuri elementebi asxiveben βα ,  da γ  sxivebs. isini 

ufro xSirad  gamoiyeneba Zlier mcire raodenobiT. gramis 

memilionedi an meaTasedi nawiliT, romelTa awonvac rTulia, 

meore mxriv gadamwyveti mniSvneloba aqvs araradiaqtiuri 

nivTierebis woniT raodenobas, aramed gamosxivebuli 

nawilakebis raodenobas, e.i. drois erTeulSi daSlil 

atomgulTa rixvs. radiaqtiuri nivTierebebis raodenobrivi 

daxasiaTebisaTvis Semotanilia fizikuri sidide “aqtiuroba”, 
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romelic ganisazRvreba drois erTeulSi daSlil atomTa 

ricxviT. 

Si – sistemaSi aqtiurobis ganzomilebis erTeuls 

warmoadgens wamSi erTi birTvuli daSla (daSla/wami); am 

erTeuls ewodeba bekeruli (bk). Aqtiurobis sistemgareSe 

erTeulia kiuri (ki), esaa preparatis aqtiuroba, romelSic 

yovel wamSi xdeba 4,5 1010⋅ daSla. 

1 ki=4,5 1010⋅  

STanTqmuli dozis gansazRvris Semdeg 

Si – sistemaSi STanTqmuli dozis erTeulia 1jouli 

1kilogramze, romelsac ewodeba grei. 

1grei=1jouli/kg=100radi 

radi STanTqmuli dozis specialuri erTeulia. 

ionizaciis efeqtis dasaxasiaTeblad rentgenisa da gama 

gamosxivebisaTvis gamoiyeneba eqspoziciuri doza. 

Deqsp=dQ/dm 

Si – sistemaSi eqspoziciuri dozis erTeulia kuloni/kg 

– ze, xolo specialuri erTeuli rentgeni 

1 rentgrni=0.258 410−⋅ kuloni/kg 

imasTan dakavSirebiT, rom Tanabari dozis STanTqmuli 

sxvadasxva saxis gamosxiveba biologiur qsovilSi sxvadasxva 

biologiur zemoqmedebas iwvevs, Semotanilia eqvivalenturi 

dozis cneba. 

Mmaionizebeli gamosxivebis eqvivalenturi doza aris 

sidide, romelic Semorebulia qronikuli dasxivebis 

radiaciuli saSiSroebis Sesafaseblad. eqvivalenturi dozis 

erTeulia “ziveti”. 

ziveti aris nebismieri saxis gamosxivebis eqvivalenturi 

doza, romelic iwvevs iseTive biologiur efeqts, rogorsac 
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erTi grei doziT STanTqmuli sanimuSo rentgeni an 

gamosxiveba. 

Eeqvivalenturi dozis sistemgareSe erTeulia “beri”. 

beri aris nebismieri saxis gamosxivebis eqvivalenturi 

doza, romelic iseTive biologiur efeqts iwvevs qsovilSi, 

rogorsac erTi rentgeni doza. 

1ziveti=100beri 

 

 

3.10Ddozimetruli kontrolis meTodebi da xelsawyoebi 

ionizebuli gamosxiveba SeiZleba aRoCenil da gazomil 

iqnas Semdegi meTodebiT: ionizaciis fotografiuli 

scintilaciuri, nacxis da qimiuri meTodebiT. 

daniSnulebis mixedviT dozimetruli xelsawyoebi iyofa 

or jgufad: sazomi da indikatoruli. 

sazomi xelsawyoebi – dozimetrebi, rentgrnometrebi, 

radiometrebi gamoiyeneba dozis raodenobis, dozis 

simZlavris, gaWuWyianebuli zedapirebis da haeris sisufTavis 

gasazomad, xolo indikatoruli xelsawyoebi – 

dezaqtivizaciis gasasinjad da dasacavad. 

Aalfa da beta aqtivobis donis gasazomad gamoiyeneba 

universaluri A radiometri. 

Ddozimetruli xelawyoebis ZiriTadi maCvenebelia aTvlis 

siCqare, sizuste da gazomvis zRvari. imisaTvis, rom xelsawyos 

Cveneba iyos swori da zusti, saWiroa misi dagraduireba 

xmarebis win. amisaTvis saWiroa misi Sedareba aparat etalonTa 

an iseT radiaqtiur nivTierebasTan, romlebic etalons 

Seicavs. 

samuSaos Catarebis Tanmimdevroba 

sazomi xelsawyo d radiometri. 
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winaswar vawarmoebT radiaqtiuri xelsawyos 

etalonirebas, Semdeg viRebT sinjs, vdebT xelawyoSi, viRebT 

anaTvals, Semdgom formuliT vsazrvravT Tu ra gamosxiveba 

aqvs ama Tu im sinjs. (igulisxmeba qani, qyali, sakvebi 

produqtebi). 

gamoTvla: 

MNM – sinjis raodenoba, n – anaTvali xelsawyoze 

impulsebis ricxvi, 

T – daSlis periodi. 

Llaboratoriuli samuSaos Sesrulebis Tanmimdevroba 

Ggamosakvlev nimuSSi (Cvens SemTxvevaSi wyalSi) 226
aR  - is  

dayvana normis farglebSi. 

 

                                                 cxrili #1: 

# nimuSi 226
aR  k/l 

1 Etaloni 91035 −⋅  

2 wyali gawmendamde 1010−  

3 wyali gawmendis 

Semdeg 

- 1010−  

 

           

 

              cxrili #2: 

*
nRλ -radonis 

daSla 

T – dro  radonis darg. 

barbatorSi 

11105.4 −⋅  11105.4 −⋅  910−  
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viRebT etalons romlis warweraa: k/l vketavT barbators 

(Caketvamde amovtumbavT haers 222
nR -is dagrovebis mizniT erTi 

Tvis farglebSi dRiT). 

Semdeg vxsniT dReebis mixedviT, Sesworebas SevitanT, 

gaxsnisTanave gadagvaqvs 222
nR  kameraSi da vzomavT xelsawyoze. 

Mmonacemebi Segvaqvs formulaSi. 

Semdeg igive meTodiT vsazRvravT gamosakvlev nimuSSi      

226
aR -is Semcvelobas. vTqvaT igi aris 10105.18 −⋅ k/l. 

Aam 226
aR  -iT dabinZurebul 1litr wyals vumatebT 5ml 10% 

amoniumis fosfats. ris Sedegadac xdeba 226
aR  -is gamoleqva, 

xolo gasufTavebul wyalSi darCenil 226
aR -s vsazRvravT 

Semdegnairad; viRebT 1 litridan garkveul raodenobas, 

dagvaqvs barbatorSi, amovtumbavT haers barbatoridan da 

CavketavT 1 Tvis farglebSi. ramdeni dRec gvinda imden dRes. 

Semdeg vxsniT da vzomavT xelsawyo radiometrze. miRebuli 

Sedegi Segvaqvs cxril1–Si, miviRebT, rom     normis 

farglebSia; kerZod davuSvaT, rom 226
aR  k/l. miRebuli monacemi 

Segvaqvs cxril1_Si. 

aseTive meTodiT vsazRvravT qanebSi (saSen masalebSi) 

radiaqtivobas. 

Ddaskvna: Cvens mier gansazRvrul nimuSSi radiaqtivoba 

reagentis gamoyenebis Semdeg davida normis farglebSi. 

 

 

ZiriTadi meTodi 

qanSi (saSen masalebSi) radiaqtivobis gansazRvra. 

samuSaos Catarebis Tanmimdevroba: 
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virebT gamosakvlev nimuSs (qvisas, cements, carcs da 

sxva) vwoniT, vrTavT xelawyos, vaxdenT xelsawyos 

etalonirebas, Semdeg ki vaTavsebT nimuSs xelsawyoze, vzomavT 

wamzomis daxmarebiT, anaTvlebs viwerT, Semdeg ki formulis 

saSualebiT viTvliT. 

QRa=EInP/n k/g 

   E _xelsawyos Cveneba 

 InP _xelsawyos mgrZnobeloba Cvens Sem,TxvevaSi k/wT 

   n_nimuSis wona gr. 

 

miRebuli Sedegi Segvaqvs cxrilSi #3: 

 

 

cxrili #3: 

 

 nimuSi aR k/g 

#1 Eetaloni 9105.1 −⋅  

#2 Qani 151050 −⋅  

Nn  o  r  m  a: 

5.4 1110−⋅ k/g 

 
 

 

Ddaskvna: Cvens mier Seswavlil nimuSSi radiaqtivoba 

normis farglebSia. 
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3.11kompiuterTan muSaobisas 
 usafrTxoebis wesebis dacva  

 
 

mecnierul-teqnikur progress mohyva samuSao procesis 

dadebiTTan erTad uaryofiTi Tvisebebis aRmoCena, rogoricaa 

socialuri Sedegebi Tanamedrove sawarmoebSi, romlebic 

farTod Seicaven rTul teqnikur sistemebs, adamianis winaSe 

gvxvdeba mravali iseTi moTxovna, romelic aiZulebs mas 

imuSaos mTeli  fsiqofiziologiuri ZalebiT; Zalze rTul 

samuSao pirobebSi, teqnikurma progresma daayena problema” 

adamiani manqana”. teqnikis ganviTarebasTan erTad warmoiSva 

amocana manqanis konstruqciebis da misi funqcionirebis 

adamianTan Segueba. manqana yovelmxriv unda iyos xelsayreli 

mosamsaxure personalisaTvis. zemoT CamoTvlil sakiTxebze 

kompleqsurma sistemurma midgomam ganapiroba axali 

mecnierebis, ekonomikis warmoSoba. mecnierul-teqnikuri 

progresis pirobebSi ekonomika da Sromis dacva iZenen kidev 

ufro met Sinaarss, uzrunvelyofs adamianis yovelmxriv 

ganviTarebas. 
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operatoris daniSnuleba, romelic muSaobs egm-Tan, 

mdgomareobs SemdegSi: man unda CarTos kompiuteri, CatvirTos 

manqana, Seitanos garkveuli saxis informacia da daamuSaos 

igi. 

Cven samagistro samuSaos vatarebT egm-ze,romelic, muSaobs 

moqnil magnitur diskze. muSaobas vawarmoebT oTaxSi, sadac 

moqmedebs konduqcioneri. Tavad manqanas gaaCnia ventilacia, 

romelic agvacilebs gadaxurebas  da manqanis mwyobridan 

gamosvlas. operatori muSaobs damjdari; misgan marjvniv dgas 

mowyobiloba, romelSic itvirTeba programuli diskebi, 

pirdapir ki displeia Tavisi kvalificiuriT, romlis 

saSualebiTac xdeba  programis gamoZaxeba, gamarTva, 

informaciis Setana da saerTod programis marTva muSaobis 

procesSi.    

   vinaidan programisti muSaobs damjdar mdgomareobaSi, 

dasajdomad SeiZleba gamoyenebul iqnes savarZlebi, skamebi da 

a.S. maTi SerCeva xdeba samuSaos xangrZlivobis mixedviT, skams, 
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romelzedac adamians uxdeba xangrZlivi jdoma ar unda 

iwvevdes kunTebis moRlas. 

    muSa zedapiris simaRles ar aqvs pirdapiri 

damokidebuleba adamianis simaRlesTan, magram igi 

dakavSirebulia skamis simaRlesTan. garda amisa, muSa 

zedapirsa da skams Soris manZili unda iyos 280_300 mm. 

winaaRmdeg SemTxvevaSi Tavi ar SeiZleba mxolod erT mxares 

gvqondes gadaxrili. 

  sabeWd mowyobilobas gaaCnia klaviSebi indikaciis 

naTurebiT, romlebic migviTiTeben sabeWdi mowyobilobis 

mdgomareobaze. 

  egm-ze  xangrZlivi muSaobis dros qveiTdeba mxedveloba, 

ekranidan sxva saganze gadatanisas sagani gaorebulad eCveneba, 

uCndeba qavilis grZnoba. uwiTldeba quTuToebi, zogierT 

SemTxvevaSi Tvalis moZraobis dros tkivilsac ganicdis 

adamiani. xangrZlivi muSaobis dros SeiZleba gamoiwvios 

TiTebis kunTebis dazianeba, saWiroa xSiri Sesveneba. 
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el. magnituri velebiT miRebuli simZime damokidbulia 

velebis intensivobaze, sixSireze da zemoqmedebis 

xangrZlivobaze. velebis mavne zemoqmedebis Tavidan acilebis 

mizniT dadgenilia velis daZabulobis eleqtro da magnituri 

mdgenelebis da energiis nakadis zRvruli dasaSvebi 

mniSvnelobebi. 

  el. magnituri velebis intensivobis kontrols 

vaxorcielebT weliwadSi erTxel. gamosxivebis wyaros 

maqsimaluri simZlavriT muSaobis dros, weliwadSi samjer. 

  radiaqtiuli gamosxiveba, adamianis organizmSi iwvevs 

atomebis araorganizebul moZraobas,garda amisa qsovilebSi 

warmoiqmneba wyalbadisa da Jangbadis maRali aqtivobis mqone 

naerTebi, romlebic iwveven bioqimiur procesebsa da 

Sesabamisad nivTierebaTa cvlis darRvevas; am gamosxivebis 

zemoqmedebis Tavisebureba imaSi mdgomareobs, rom mas 

axasiaTebs zemoqmedebis faruli periodi, ris gamoc 

daSvebuli mkurnaloba xSirad dagvianebulia. saWiroa 

profilaqtikuri RonisZiebebis gatareba. 
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_ samuSao adgilis dacva dasxivebisagan; 

_ gamosxivebis wyarodan samuSao adgilis daSoreba usafrTxo 

manZilze; 

_ dacvis individualuri saSualebebis gamoyeneba; 

_ Sromisa da dasvenebis reJimis SemuSaveba; 

_ yoveli muSaobis Semdeg 10 wuTi dasveneba; 

_ samkurnalo fiskulturis Catareba ( profilaqtikuri da 

sareabilitacio varjiSebis Catareba) .  

  kompiuterTan muSaobis dros saWiroa xmauris Semcireba. 

xmauri aris sxvadasxva Zalisa da sixSiris mqone bgerebis 

arakanonzomieri erToblioba. xmauri garSemo vrceldeba 

bgeriTi talRebis saSualebiT da misi siCqare damokidebulia 

nivTierebis drekadobaze. bgeriTi talRebi xasiaTdebian 

rogorc rxeviTi procesebi.  

    daxurul saTavsoebSi xmauris Semcirebis RonisZiebebs 

miekuTvneba xmauris izolacia da xmauris STanTqma, amis gamo 

xmauris wyaroebs aTavseben garsacmSi, an Tu amis 

SesaZlebloba ar aris, gamoyofen danarCeni saTavsoebisagan. 
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garsacmic da tixaric warmoadgenen zRudes, romelic amcirebs 

xmauris dones. misi bgeriTi izolacia damokidebulia am 

zRudis konstruqciaze da ar aris damokidebuli masalaze.   

eleqtro magnituri velebis gamosxivebis wyaros warmoadgenen 

induqciis koWebi, maRali simZlavris kondesatorebi da sxva, 

romlebTanac xSirad gvaqvs saqme. am danadgarebis muSaobis 

procesSi maT irgvliv iqmneba el.magnituri veli, romelic 

uaryofiT gavlenas axdens adamianis organizmze. el. magnituri 

energia adamianis qsovilebSi gardaiqmneba Tbur energiad Tu 

sxeulis Termoregulaciis meqanizms unari ar Seswevs 

gafantos zedmeti siTbo. moxdeba sxeulis gadaxureba, rac 

dauSvebelia.  

egm-ze muSaobisas aucilebelia kargi ganaTeba. 

kargi ganaTeba aucilebelia im amocanebis gadasawyvetad, 

romelic operatoris winaSe dgas. imisaTvis, rom swored 

davgegmoT sistemis ganaTeba, aucilebelia gaviTvaliswinoT 

sinaTlis wyaro ganaTebis simZlavre, misi ganlageba 

dawesebulebaSi, ganaTebis simkveTre. 
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   egm-s viyenebT dawesebulebebSi, sadac aucilebelia 

gaviTvaliswinoT xelovnuri ganaTebis sistema, romelic 

warmoadgens lumenescenciuri dRis naTuras. arsebobs 

pirdapiri, areklili da difuziuri xelovnuri ganaTebis 

sistemebi. pirdapiri ganaTebis dros, sinaTle ecema obieqts 

uSualod ganaTebis wyarodan. areklad ganaTebis dros 

sinaTlis 90-100 % miemarTeba Werisa da kedlis zeda 

nawilisaken. ris Sedegadac xdeba dawesebulebis metnaklebi 

ganaTeba. difuziuri ganaTeba uzrunvelyofs gafantul 

sinaTles Tanabrad ganawilebuls yvela mimarTulebiT. 

ganaTebis optimaluri pirobebi, SeiZleba miRweul iqnes Weris 

gamoyenebiT, rodesac sinaTlis wyaro dafarulia naxevrad 

gamWvirvale zedapiriT. aseTi Weridan wamosuli rbili 

sinaTle TiTqmis ar qmnis Crdilebsa da sipriales. pirdapir 

dacemas operatorze, sinaTlis mcire raodenobac ki 

mimarTuli damkvirveblis Tvalisaken spobs ganaTebuli 

obieqtis danaxvis SesaZleblobas. 
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       ganaTebasTan mWidrod aris dakavSirebuli Weris, 

iatakisa,  kedlebis da agreTve masSi ganlagebuli 

mowyobilobebis ferebis optimaluri Sexameba, romelic 

dafuZnebuli unda iyos fizikur da fsiqologiur faqtorebze. 

egm-s dekoraciuli dafarvisaTvis, ferTa kombinaciuri 

SerCevisas ZiriTads warmoadgens TeTri-cisferi, TeTri-

wiTeli, TeTri-nacrisferi, Sexameba amasTan erTad 

upiratesoba eniWeba TeTrisa da cisferis Sexamebas.  

    garemo pirobebis temperatura arsebiTad moqmedebs 

adamianis Sromis unarianobaze. gansakuTrebiT mis gonebriv 

muSaobaze dadgenilia, rom 50º s-ze, (romelic bevrad 

aRemateba dasaSveb normas) adamians SeuZlia gaZlos erTi 

saaTis ganmavlobaSi. 30º –ze adamianis gonebrivi muSaoba 

daqveiTebulia, Senelebulia misi reaqcia, rac iwvevs 

Secdomebis daSvebas. 

   zafxulis periodSi metnaklebad sasurveli temperaturaa 

18º/24º-s, zamTris periodSi ki temperaturisa da tenianobis 

sxvadasxva Sexameba cvlis dasaSvebi temperaturis diapazons, 
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samuSao adgilas ventilaciis gamoyeneba amaRlebs adamianis 

Sromis unarianobas, rekomendirebulia, rom ventilaciis 

intensivoba dadgenilia egm-saTvis yovel erT metr iatakze. 

   el. usafrTxoeba aris organozaciul RonisZiebaTa da 

teqnikur saSualebaTa sistema, romlis erT-erTi mizania 

adamianze el. denis mavne zemoqmedebis Tavidan acileba.  

   el. danadgarebis eqspluataciis pirobebSi usafrTxoebis 

teqnikuri TvalsazrisiT mkveTrad gansxvavdebian sxva 

danadgarebis eqspluataciis pirobebisagan, radgan am dros 

SeuZlebelia Zabvis arsebobis gansazRvra distanciurad, spec, 

xelsawyoebis gamoyenebis gareSe. swored amitom usafrTxoebis 

wesebis Sesrulebas danadgarebis eqsploataciis dros 

uaRresd didi mniSvneloba enoWeba. 

     el. denis moqmedeba adamianis organizmze vlindeba el. 

tramvebisa da el. dartymis saxiT. 

    el. tramva aris adamianis sxeulis qsovilebis mTlianobis 

darRveva, masSi el. denis gavlis Semdeg. 
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    sidamwvre SeiZleba iyos ori saxis: kontaqturi da 

radikaluri. kontaqtur sidamwvres ZiriTadad vxvdebiT 100 v-

ze Zabvis qselSi da igi SeiZleba warmoiqmnes adamianis 

sxeulSi mniSvnelovani denebis gavlis dros, rodesac adamiani 

kontaqtSi imyofeba Zabvis qveS myof sadenTan. 

   qsovilSi denis gavlis dros adgili aqvs siTbos 

gamoyofas da Tu es siTbo gaaxurebs sxeuls 60-dan 70-mde, 

moxdeba cilebis Sededeba da warmoiqmneba sidamwvre.  

   kontaqturi sidamwvre pirveli an meore xarisxisaa. 

rkaluri SeiZleba warmoiqmnas 1000 v-ze meti Zabvis el. 

danadgarebSi, dengamtar sadenTan uSualo kontaqtis gareSe, 

maTTan dauSvebel manZilze miaxloebisas. Tu es manZili xdeba 

naperwkaluri ganmuxtva, romelic gadadis rkalSi. 

  el. dartymis dros adamianis sxeuls  uxdeba kunTebis 

Zalauneburi SekumSva da Tu sxeulSi gadis 100 a-ze meti 

sididis deni, adamiani SeiZleba ver ganTavisufldes Zabvis 

qveS arsebuli sadenisagan, da Tu es mdgomareoba gagrZelda 

garkveuli drois ganmavlobaSi adamiani SeiZleba daiRupos. 
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    amgvarad kompiuterTan muSaobisas aucileblad unda 

davicvaT usafrTxoebis wesebi. 

1. manZili kompiuters Soris unda iyos ara nakleb 2m-is. 

2. fexmZime dedebi ar daiSvebian kompiuterTan. 

3. swored moawyos samuSao adgili. 

4. daicvi temperatura, sineste, ganaTeba SenobaSi sadac 

muSaobT kompiuterTan. 

5. gamaTboblebidan moSorebiT moTavsdes kompiuteri. 

6. kompiuterTan muSaobis dros periodulad ivarjiSeT. 

7. Tvalebis varjiSi SeginarCunebT mxedvelobas. 

8. daicaviT kompiuteri siTxis da meqanikuri 

dazianebisagan. 

UNA    

        Ppraqtikuli samuSao #2 

3.11 askan Tixis gaaqtiurebis meTodi radiumis da radonis 

Camocilebis mizniT. Aragaaqtiurebuli askanis Tixis 

gamoyeneba karg efeqts ar iZleva, amitom miznad davisaxeT 

Serbilebis xarisxis gazrda procesis gamartivebasa da 

daCqarebasTan erTad. 
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radioaqtiuri gamosxiveba 

   radioaqtuiri izotopebis usafrTxo gamoyenebisaTvis aucilebelia 
iseTi iseTi RonisZiebebis gatareba, romlebic daicavs rogorc 
radioaqtiur  

   nivTierebebTan uSualod momuSaveebs, ise mosazRvre SenobebSi myofT da 
sawarmos axlomdebare teritoriaze mcxovrebT gamosxivebis mavne 
zemoqmedebisgan dasacavad Wirdeba teqnikuri, sanitaruli-higienuri da 
samkurnalo-profilaqtikuri RonisZiebebi. 

     dacvis teqnikur saSualebaTa miekuTvneba stacionaluri da moZravi 
ekranebis mowyoba iseTi masalebisgan, romlebic aireklaven da 
STanTqaven radioaqtiur gamosxivebas. 

     vinaidan sxvadasxva saxis gamosxivebas gansxvavebuli  Tvisebebi aqvs, 
dacvis RonisZiebebic sxvadasxvagvaria alfa gamosxiveba heliumis 
dadebiTi muxtis mqone birTvebis nakadia SedarebiT didi masis gamo 
nivTierebebTan  urTierTqmedebisas alfa nawilaki swrafad kargavs 
energias, rac ganapirobebs dabali SeRwevis unars da maRal kuTr 
ionizacias. alfa-gamosxivebisagan dacva SedarebiT advilia sakmarisia 
ramdenime santimetris sisqis haeris fena. 

     maRali energiis beta-nawilakebis moqmedebisagan dasacavad gamoiyeneba 
tyviis ekrani, romelic Signidan mopirkeTebulia mcire atomuri masis 
mqone masaliT 

   raTa, Semcirdes eleqtronis sawyisi energia da Sesabamisad tyviaSi 
aRZruli gamosxivebis energia. Siga ekranis sisqes iReben beta-
nawilakebis ganarbenis sigrZis tols 

     gama da rentgenis gamosxivebisagan dasacavad gamoiyeneba ufro msubuqi 
masalebi, romlebic SedarebiT iafi da naklebad deficituri foladi, 
Tuji, spilenZis Senadnobebi. stacionaluri ekranebi, romelibic 
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warmoadgens samSeneblo konstruqciebis nawils, mizanSewonilia 
damzaddes betonisa da baribetonisagan neitronuli gamosxivebis 
dasacavad gamoiyeneba wyalbadSemcvleli masalebi (wyali, parafini) 
beriliumi, grafiti da sxva. neitronesa da gama gamosxivebisagan 
kombinirebuli dacvisaTvis gamoiyeneba mZime masalis, wyalTan an 
wyalbadSemcvlel masalasTan narevi, mZime da msubuqi masalis fenovani 
ekranebi (tyvia-polieTileni, rkina-wyali da a.S) 
   radioaqtiuri gamosxivebis dasxivebis foni wyaros da dasxivebis 
xangrZlivobis pirdapir proporciulia, xolo wyarodan samuSao 
adgilamde manZilis kvadratis ukuproporciulia e.i. gare dasxivebisagan 
organizmis dacva an dasxivebis minimumamde dayvana SesaZlebelia e.w 
dacva raodenobiT, dacva manZiliT, dacva droiT da dacva specialuri 
mowyobilobebiT. (ekranebi, farebi, komteinerebi da sxva. 

      periodulad aucilebelia damcavi mowyobilobebis kontroli 
dozimetruli xelsawyoebis saSualebiT, vinaidan droTa ganvavlobaSi 
mTlianobis SeumCnevelma darRvevam maT SeZleba nawilobriv an mTlianad 
daukargos dacviTi unari. 

      radioaqtiur nivTierebebTan samuSaod gankuTvnili Seniobis kedlebi 
feri da karebi mzaddeba gluvi, forebisa da bzarebis gareSesaTaveSi 
yvela momrgvalebul kuTxes akeTeben radioaqtiuri mtvirasagan saTavis 
gawmendis gasaadvileblaT iatakic gluvi unda iyos. 

     saTavsSi aucilebelia sahaero gaTbobis da momden-gamwovi ventilaciis 
(aranakleb xuTjeradi haercvliT) mowyoba muSa saTavseebSi ewyoba 
yoveldRiuri sveli, xolo TveSi erTxel generaluri wmenda. 

     raioaqtiuri izotopebi gamoiyeneba saxalxo meurneobis bevr dargSi, 
maT Soris mSeneblobaSic gama sxivebiT gamuqeba gamoiyeneba betonies 
blokebisa da filebis, aseve gruntis moculobiTi masis gamosakvlevad, 
betonies Semkvrivebis sakontrolod masalebSi faruli defe qtebis 
aRmosaCenad gamoiyeneba gama-defeqtoskopis meTodi. gasaSuqebel 
xelsawyoebze momuSaveni imyofebian ionizebuli gamosxivebis qveS, ramac 
SeiZleba gamoiwvios organzmis daavadeba, samuamo invalidoba da 
sikvdilic ki.  

      radioaqtiuri gamosxivebisagan dacva gulisxmobs dasxivebis 
xangrZlivobis Semcirebis, dasxivebis wyaromde manZilis gazrdas da 
damcavi ekranebis gamoyenebas ekranis masala da sisqe damokidebulia 
gamosxivebis saxeze x,d,c gamosxivebisagan dasacavad sxvadasxva ekranebi 
gamoiyeneba  

      radioaqtiuri nivTierebis gadasatanad da Sesanaxad gamoiyeneba 
konteinerebi, ga,wovi karadebi, ekrnebi, boqsebi kamerebi, maRali 
aqtivibis narCenebi igzavneba specialur sasaflaoze, dabali aqtivobisa 
da gadaiyreba. 

      individualuri dacvis saSualebebad gamoiyeneba spectansacmeli, 
fexsacmeli da saTvaleebisasunTqi organoebis dasacavad ki 
respiratorebi da airwinaRebi  

 
radioaqtiur nivTierebaTa Senaxva 

 
  aRricxva, gadazidva da narCenebis likvidacia  

           1. samuSao adgilze ganTavsebuli radioaqtiuri nivTierebebis ar 
unda   

 aWarbebdes dRe-Ramur normas. 
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    2. radioaqtiuri nivTierebebis aRricxva unda uCvenebdes faqtobriv       
raodenobas nebismieri ricxvisTvis. 
    3. radioaqtiuri nivTierebebis transportireba xdeba specialuri 
konteineriT. misi gadatana qalaqis farglebSi Seizleba mxolod 
specialurad aRwurvili manqaniT radioaqtiuri nivTierebebis 
transportirebisas uzruvnelyopili unda iyos gamyolisa da garSemo 
myofi xalxis gamosxivebisagan dacva. 
   4.raioaqtiuri narCenebis likvidaciis sirTule ganpirobebulia imiT, 
rom maTi ganeitraleba fizikuri da qimiuri meTodebiT Seuzlebelia 
Txevadi da koncentrirebuli da ganzavebuli narCenebi unda Segrovdes 
cal-calke vinaidan es ukanaskneli SeiZleba pirdapir gaSvebuli iqnas 
kanalizaciis sistemaSi. 
   5. akrZalulia radioaqtiuri Camdinare wylebis CaSveba STanTqmel 
ormoebSi, WaburRilebSi, sarwyav mindvrebsa da guburebSi, romelic 
gankuTvnilia Tevzisa da wyalSi mcurav frinvelTa mosaSeneblad. 
   6. radioaqtiuri narCenebis dasamarxad unda gamoiyos specialuri 
punqtebi, sadac moewyoba betonies sasaflaoebi myari da Txevadi 
narCenebisaTvis . 
   7. myari radioaqtiuri narCenebi unda Segrovdes plastikatebisagan 
damzadebul tomrebSi, Txevadi ki hermertulad daxurul s[pecialur 
WurWelSi. 
   8. radioaqtiuri narCenebis dasamarxi punqtebi unda ganlagdes 
qalaqidan aranakleb 20 km-is daSorebiT 1000 metrian sanitaruli damcavi 
zoniT.       

 
 
 
 

                                                                            
cxrili 
   gaaqtiurebuli askanis Tixis moculobiTi tevadobis gansazRvra  
(fosformJava natriumis da defenilaminis xsnariT 1:1) 
 

   Wylis narCenebis sixiste mg-ekv/l  askanis Tixis 
meoredi 
gamoyenebis 
jeradoba 

15,86 mg-ekv/l 
sixistis wylis 
damatebuli 
raodenoba 

Askanis TixiT 
gaaqtiurebuli 
kniloptilolis 
gamoyenebisas 

prototipis 
mixedviT 
modificirebuli 
kniloptilolis 
gamoyenebisas  

pirveli 5 0,00 0,62 
meore 5 0,01 1,15 
mesame 5 0,02 2,32 
meoTxe 5 0,04 2,68 
mexuTe 5 0,06 3,06 
meeqvse 5 0,10 4,15 
meSvide 5 0,16 4,42 
merve 5 0,85 4,78 
 

მოცულობითი ტევადობა გამოთვლილია შემდეგი ფორმულით: 
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სადაც W – მოცულობითი ტევადობა, მგ-ეკვ/გ; 
Co - საწყისი კონცენტრაცია, მგ-ეკვ/მლ; 

Q - ადსორბცია, % 

m - ადსორბენის/მოდიფიცირებული კლინოპტილოლის წონა, გ  
V - კლინოპტილოლში გავლილი ხსნარის მოღცულობა, მლ 

Э - სობრატის ეკვივალენტური წონა. 
 
 
 
 

 
 
 
 
 
 

daleqili nivTierebebis raodenoba daleqvis 
dro, wT. mg/l % 

 wamodgenili 
meTodis 
mixedviT 

prototipis 
mixedviT 

wamodgenili 
meTodis 
mixedviT 

prototipis 
mixedviT 

10 140 100 28,2 15,9 

15 185 150 29,4 23,8 
20 290 200 36,5 31,7 
25 280 250 44,4 39,7 
30 315 280 50,0 44,4 
35 345 330 54,8 52,5 
40 380 370 60,3 58,7 
45 420 400 66,7 63,5 
50 450 445 71,4 70,7 
55 485 475 76,8 75,5 
60 515 530 81,7 84,2 
65 540 540 85,7 86,6 
70 570 550 90,5 87,3 
75 600 560 95,2 89,0 
80 630 570 100 90,5 
85  580  92,2 
90  592  94,0 
95  600  95,2 
100  605  96,0 
105  610  96,8 
110  615  97,6 
115  620  98,4 
120  627  99,5 
125  630  100 
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sixiste mg-ekv/l aleqvis 

dro, wT. 
damleqi 
xsnaris 

Sedgeniloba 
saerTo karbonatuli 

SeniSvna 

80 543 −PONa  0,21 0,08 

75 543 −PONa  

TabaSiri -0,15 

0,12 0,05 

70 543 −PONa  

TabaSiri -0,15 
difenilamini 

–0,01 

0,08 0,03 

65 543 −PONa  

TabaSiri -0,15 
difenilamini 

-  0,2 

0,01 0,02 

65 543 −PONa  

TabaSiri -0,15 
difenilamini 

-0,025 

0,00 0,00 

1. es Sedegi 
aris 4-6 

paraleluri 
cdebis 

saSualo 
mniSvneloba 

125 prototipis 
Sedgeniloba: 
mJaunmJava 4% 
fosformJava 

2% tute 
liToni an 
amoniumis 
hidroJangi 

5%, TabaSiri 
0,15%, 

danarCeni 
wyali 

0,00 0,00 2. sawyisi 
wylis saerTo 
sixiste 4,83mg-

ekv/l, 
karbonatuli 
1,82mg-ekv/l 

 
 
daskvna 
 
1. eqsperimentis monacemebis damuSavebam aCvena, rom eqsperimentis 
Sedegebi erTgvarovania, SemTxveviTia da droSi stabiluria. Sesabamisad, 
eqsperimentidan miRebuli da formuliT gaangariSebuli monacemebis 
Sefaseba Seizleba pirsonis kriteriumiT. 
2. Tavisufkebis xarisxi S=10 da mniSvnelobebis donis a=0,005 – is 
mixedviT dgindeba. rom               , rac gacilebiT metia miRebuli 
jamur mniSvnelobaze 18.307>14,58.      kriteriumi ki ar amtkicebs nn 
 

3.13 eqsperimentis Sedegebis maTematikur statikuri damuSaveba 
 
 
 
 
 

3.14 daskvna 
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