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ukanasknel xanebSi msoflios mraval gqveyanaSi erT -erTi mniSvnelovani
problema a garemos dacva iseTi fizikuri faqtorebisagan, rogoricaa:
Xmauri, vibracia, ultrabgera, infrabgera, elegtromagnituri gamosxiveba da
sxv. aRniSnuli fagtorebi abinZurebs garemos da araxelsayrelad mogmedebs
adamianze. am mogmedebas adamiani ganicdis rogorc wa rmoebasSi, ise yofa -
cxovrebaSi. garemoze mogmedi fizikuri fagtorebis gaZlierebas iwvevs:
intensiuri  industrializacia, tegnologiuri procesebis meqanizacia,
mrewvelobaSi axali tegnologiebis danergva, tegnologiuri mowyobilobebis
simZlavrisa da swrafsvlianobi s gazrda, reaqtiuli aviaciis ganviTareba,
transportis intensifikacia da a.S.

fizikuri dambinZureblebis winaaRmdeg brZola sawarmoo da bunebrivi

garemos dacvis ganuyofeli nawilia. es brZola komplegsuria, romelic

dakavSirebulia  higienur, tegnikur, menejmentu r da samarTlebriv
amocanebTan.

saxelmZRvaneloSi  ganxil ulia garemoze fizikuri dabinZurebis (Tburi,
akustikuri , elegtromagnituri, optikuri, maionizirebeli, lazeris, mtveri

da myari narCenebi ) uaryofiTi mogmedeba da misi kompensaciis meTodebi;
garemos saSiSi faqtorebi (bunebrivi da tegnogenuri mdgenelebi).
ganxilulia  adamianis  janmrTelobaze da  bunebrivi  ekosistemis
mdgomareobaze bunebrivi da tegnogenuri fizikuri dabinZurebis saSiSi
zemogmedebis  sakiTxebi, Tanamedrove adamianis garemoSi fizikuri
dabinZure bis  ZiriTadi wyaroebis maxasiaTeblebi, mocemulia agreTve
fizikuri dabinZurebis mavne zemogmedebis Semcirebis rekomendaciebi.

garemoze adamianis zemogmedebam sagangaSo masStabebs miaRwia. am
mdgomareobis mizanmimarTulad da gaazrebulad gamosworeba Sesa Zlebelia
garemos Tanamedrove mdgomareobis Sesaxeb saim edo monacemebis SegrovebiT,
mniSvnelovani  fizikuri faqtorebis urTierTgavlenis SeswavliT, adamianis
mier garemoze miyenebuli zianis Semcirebisa da Tavidan acilebis axali

meTodebis SemuSavebiT.



Sesavali

adamiani cxovrobs, monawileobs biosferoSi mimdinare nivTierebaTa
wrebrunvasa da garemosTan energiis mimocvlaSi. adamianis organizmi
evoluciis procesSi Seegua egstremalur klimatur pirobebs
CrdiloeTis dabal temperaturas, ekvatoruli zonis maRal temperaturas,
cxovrebas mSral udabnosa da nestian WaobebSi.

biosferoSi yvela procesi urTierTkavSirSia. kacobrioba biosferos

nawilia, xolo adamiani _ organuli sicocxlis erT -erTi saxe . Homo sapiens
(gonieri adamiani). gonebam gamoyo adamiani cocxali s amyarodan da misca
mas uzarmazari Zala. adamiani saukuneebis manZilze cdilobda ar a

bunebasTan Seguebas, aramed mis ise garda gmna, rom buneba gamx dariyo  misi
arsebobisaTvis moxerxebuli . magram dReisaTvis adamianebma gaacnobieres,
rom adamianis nebismieri s  agmianoba negatiur gavlenas axdens garemoze,
xolo biosferos mdgomareobis gauareseba safrTxes ugmnis yovel

cocxal arsebas, maT Soris adamians. adamianis da garemo samyarosTan misi
urTierTdamokidebulebis SeswavliT kacobrioba mivida daskvnamde, rom
janmrTeloba aris aramarto avadmyofobis gareSe cxovreba, aramed misi

fizikuri, fsigikuri da socialuri keTildReoba. janmrTeloba aris

kapitali, romelsac adamians dabadebisas uboZebs bu neba, agreTve SemdegSi

misi sacxovrebeli garemo pirobebi

adamianze gavlenas axdens bunebrivi faqtorebi , rogoricaa: hipobaria,
hipogsia, gar is gaZliereba, mzisa da ultraiisferi radiacia, radiaci uli
fonis cvlileba, haeris eleqtromagnituri daZabuloba da misi

ionizacia, eleqtromagnituri da gravitaciuli velebis ryevebi; klimatis
gamkacreba da misT.

adamianze bunebrivi geoqgimiuri faqgtorebi gavienas axdens niadagSi,

haersa da wyalSi mikroelementebis xarisxobri vi da raodenobrivi
Tanafardobisa da adgilobrivi warmoebis sasoflo -sameurneo produgtebSi
gimiuri elementebis Tanafardobis anomaliebiT. bunebrivi b i ologiuri
fagtorebis mogmedeba mJRavndeba makrofaunis, florisa da

mikroorganizmebis cvlilebebSi.



meoce saukunis meore naxevarSi mkveTrad gaiza rda garemoze
zemogmedeba sazogadoebasa da bunebas Soris urTierTdamokidebulebaSi
moxda  didi cvlileba, rodesac mosaxleobis ricxovnebis mkveTrad
gazrdis, intensiuri industrializaciisa da urbanizaciis Sedegad
sameurneo datvirTvam gadaaWarba ekologiuri siste mebis TviTgawmendisa da
regeneraciis Uunars. amis Sedegad dairRva biosferoSi nivTierebaTa
bunebrivi wrebrunva, safrTxis qveS aRmoCnda Tanamedrove da momavali
Taobebis janmrTeloba.

bunebriv pirobebSi adamianze mogmedebs mzis radiaciis, qaris
moZraobis, ta |Rebis da dedamiwis qergis energia. daucveli adamianis
moxvedrisas Stormsa da garborbalaSi, miwisZvris zonaSi, mogmedi vulkanis
krateris siaxloves Tu elvis raionSi, energetikulma zemogmedebam SeiZleba
gadaaWarbos adamianis organizmisaTvis dasaSveb dones da gamoiwvios misi
travmireba an sikvdili.

bunebrivi  warmoSobis energiebis doneebi praqgtikulad ucvleli

rCeba. Tanamedrove tegnologiebi da tegnikuri saSualebebi am
saSiSroebebis met-naklebad Semcirebis saSualebas iZleva, Tumca
bunebrivi procesebis da biosferoSi cvlilebebis prognozirebis

sirTule, agreTve maT Sesaxeb arasakmarisi codna sirTuleebs gmnis
si stemasSi Afadami ani _ bunebri vi gar emo o0
uzrunvelyofasSi.

Tburi da eleqtruli energiis teqgnogenuri wyaroebis gaCenam, birTvuli
energiis gamonTavisuflebam, navTobisa da gazis sabadoebis aTvisebam
warmogmna adamianze da garemoze sxvadasxva negatiuri zemogmedebis
saSiSroeba. tegnogenuri  negatiuri zemogmede bis energetikuli done
izrdeba, xolo tegnogenur garemosSi energiis arakontr olirebadi
gamoyofa adamianebis dazianebebis, profesiuli daavadebebisa da
daRupvebis ricxvis gazrdis mizezi xdeba. antropogenul sagmianobas

Sedegad mohyva bunebrivi garemos dabinZureba.



samrewvelo sawarmoebis, qimiuri da metalurgiuli sawarmoebis,
sxvadasxva satransporto saSualebebis raodenobis gazrda, soflis
meurneobis gimizacia da misT. kidev ufro Zlier abinZurebs atmosferos.

sawarmoTa muSaoba da sxvadasxva tegnologiebis realizacia
materialuri narCenebis garda dakavSirebulia garemoSi sxvadasxva saxis
energiis nakadebis: meqganikuri ( xmauri, vibracia), Tburi, elegtromagnituri
da misT., gamoyofiT.

adamianebze mogmedi negatiuri faqtorebi iyofa bunebriv da
antropogenul (adamianis sagmianobiT gamowveul) faqtorebad. magaliTad,
haerSi mtveri Cndeba vulkanebis amofrgvevis, niadagis qaruli eroziis
Sedegad. amave dros uamravi nawilaki gamoifrqveva samrewvelo sawarmoebis
mier.

mogmedebis bunebis mixedviT mavne da saSiSi faqgtorebi iyofa fizikur,
gimiur, biologiur da fsigofizikur fagtorebad.

kacobrioba Tav isi ganviTarebis Sedegad mZlavr gardamgmnel Zalad
igca, romelic ufro swrafad mJRavndeba, vidre biosferos bunebrivi
evoluciis msvl el oba, da SeuZlia Segmnas
Tanamedrove warmoeba xSirad arRvevs bunebrivi sistemebis normalur
fun qcionirebas. anTropogenul sagmianobas Sedegad mohyva bunebrivi
garemos dabinZureba. @ Tanamedrove xelovnuri masalebi da samrewvelo
narCenebis mTebi negatiur gavlenas axdens garemoze. es nivTierebeb I,
SeaRweven ra yvelgan, iwvevs wylis, haeris da niadagis samrewvelo
dabinZurebas da arRvevs bunebis ekologiur wonasworobas. Segmnil
situaciaSi ukiduresad mniSvnelovania janmrTelobis SenarCuneba.
janmrTeloba adamianis cxovrebis prioritetuli faseulobaa.

bunebriv. garemoze gamousworebeli zianis miyenebis Tavidan

asacileblad garemoze nebismieri zemogmedeba guldasmiT unda daigegmos.
ukanasknel wlebSi gaizarda garemos mdgomareobis rolis, rogorc
mosaxleobis janmrTelobaze da cxovrebis xarisxze mogmedi faqtoris

gageba. adamianis cxovreba da janmrTeloba mWidr odaa dakavSirebuli
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energiaTa da informaciaTa “mimocvlas. ganasxvaveben bunebriv , socialur
sayofacxovrebo, sawarmoo, kosmosur da miwier garemos .

teritoriul -teqnologiuri problemebi moi cavs rogorc atmosferos
dabinZurebis wyaros adgilmdebareobis sakiTxebs, ise mTeli rigi
uaryofiTi efeqtebis Semcirebis an Tavidan acilebis sakiTxebs. teqnikuri
codnisa da mrewvelobis ganviTarebis donis zrdis paralelurad sul
ufro intensiuri xdeba atmosfer 0os dabinZurebis Semcirebis optimaluri
gadawyvetebis Zebna, muSavdeba atmosferos dacvis mTeli rigi specialuri
RonisZiebebi.

ukanasknel wlebSi kide ufro Rrmad mimavali cvlilebebi SeimCneva
garemos dacvis sagmeSi. ase magaliTad, globalizacia mniSvnelovanwilad
garemos dacvasac moi cavs. amis dasturia is, rom tip uri  pirobebi
orientirebulia garemos dacvaSi politikur miznebze da evrokavSiris
Sesabamis normativebze, xolo momavalSi kidev ufro Zlierad aisaxeba
saerTaSoriso  mniSvnelobis  SeTanxmebebSi d a saerTo - msoflio
mniSvnelobis cnebebSi, rogoricaa: siRaribesTan brZola, mosaxleobis

siWarbe, klimatis cvlileba da bunebrivi resursebis dazogviT i xarjva.

Tavi 1

1.1. garemos dabinZureba

adamianisaTvis araxelsayreli garemo faqtorebia atmosferosa da wylis
dabinZureba, fizikuri anu energetikuli dabinZureba (xmauri,
eleqtromagnituri, Tburi, radiaciuli, videodabinZureba), niadagis
zedapiris dabinZureba sayofacxovrebo da samrewvelo narCenebiT.
energetikuli  dambinZureblebi (Tburi da radiaciulis garda) ar
akumulirdeba bunebaSi, xolo biosferoze gavlenas axdens mxolod maTi
warmogmnis dros. akumulirebadi dabinZureba mavne nivTierebebi da energiis
zogierTi saxea, romlebic araakumulirebadisgan gansxvavebiT grovdeba
garemoSi da cocxal organizmebSi.

dabinZureba ewodeba bunebriv garemoSi axali agentebis _minarevebis an

faqtorebis, moxvedras iseTi raodenobiT:



qris Sedegadac icvleba bunebriv i garemos Semadgenloba da
Tvisebebi ;
qromlebi ¢ bunebriv i garemosTvis araa damaxasiaTebeli;
qromlebic  mavned  mogmedebs adamianebis,  cxovelebis
janmrTelobaze, mcenareebisa da ekosistemebis mdgomareobaze ;
qzrdis garemoSi am agentebis koncentracias bunebriv doneze maRla.
aseTi agentebia gimiuri (myari, T xevadi da airadi nivTierebebi), fizikuri
(energia _bgerebis, xmauris, gam  osxivebis saxiT), biologiuri
(mikroorganizmebis).
frangi mecnieris f. ramadi s ganmartebi T:
araxelsayreli cvlileba, romelic mTlianad an nawilobriv warmoadgens
adamianis sagmianobis rezultats, pirdapir an iribad cvlis Semosuli
energiis ganawilebas, radiaciis dones, garemos fizikur -gimiur Tvisebebs
da cocxali arsebebis arsebobis pirobebs. am cvlilebebma SeiZleba gavlena
moaxdinos adamianze pirdapir an sasoflo -sameurneo produgqciis, wylis da
sxva biologiuri produgtebis (nivTierebe bis) meSveobi To.
1.2. garemos dabinZurebis saxeebi
warmogmnis  xasiaTis mixedviT dabinZureba iyofa bunebriv da
anTropogenul dabinZurebad. bunebrivi dabinZureba xdeba bunebriv
procesebze adamianis yovelgvari zegavlenis gareSe. esaa, rogorc wesi,
katastrofuli procesebi _  vulkanis amofrgveva, mtvris gariSxali,
Rvarcofuli nakadebi da misT
buneba adamians mza saxiT ar aZlevs yovelive s , rac aucilebelia misi
moTxovnilebebis dakmayofilebisaTvis. gaCnda Sromisa da sawarmoo
sagmianobis aucilebloba. kacobriobis ganviTarebis progresma, warmoebis
zrdam, infrastrugturis  (transporti, kavSiri da SXvV.) warmogmnam
mkveTrad gazarda adamianTa sazogadoebasa da biosferos Soris
nivTierebaTa da energiis cvla. garemoze adamianis zemogmedeba aris
anTropogenuli zemogmedeba. aseTi zemogmedebis erT -erT saxes warmoadgens
anTropogenuli dabinZureba. garemos anTropogenuli dabinZureba ewodeba

Cveni garemos araxelsayrel cvlilebas, romelic mTlianad an ZiriTadad



adamianis sagmianobis gverdiTi rezultatia. antropogenuli dabinZureba
aris nivTiereba an energia, romelTa arseboba an maTi koncentracia da
intensivoba  araa damaxasiaTebeli biosferosaTvis . energiis saxiT garemo
binZurdeba siTboTi, maionizirebeli gamosxivebiT, eleqtromagnituri

velebiT, sinaTlis energiiT (maT Soris ultraiisferi da infrawiTeli

gamosxivebiT), akustikuri ~ xmauriT,  vibraciiT, infrabgeriTa  da
ult rabgeriT.
antropogenuli dabinZurebis saxeebia:
samrewvelo dabinZureba , romelsac iwvevs rogorc calke aRebuli
sawarmo, ise mTeli dargi (gimiuri, metalurgiuli, celuloza -gaRaldis,

samSeneblo masalebis da a.S., Thoenergetika, transporti );

sasoflo -sameurneo  dabinZureba , romelic warmoigmneba  sasugis
Setanisas, Sxamgimikatebis = gamoyenebisas, mecxoveleobis  narCenebis
gadaSvebisas da sasoflo -sameurneo warmoebasTan dakavSirebuli sxva

gmedebisas;

saomari dabinZureba , romelic warmoigmneba samxedro mrewvelobis
muSaobis, saomari gamocdisa da saomari gmedebebis Sedegad (agve SeiZleba
mivakuTvnoT qgimiuri saomari masalebisa da asafeTqebeli nivTierebebis
datborva, qimiuri iaraRis ganadgurebis Sedegebi, saomari mogmedebebis
Sedegebi).

dabinZurebi s obieqtis mixedviT ganasxvaveben:
zedapiruli da miwisqveSa wylebis dabinZurebas;
atmosferuli haeris dabinZurebas;
niadagis dabinZurebas;
dedamiwisaxlo kosmosuri sivrcis dabinZurebas.

dabinZurebis saxis mixedviT gamoyofen :

gimiur (materialur) dabinZurebas (mZime [iTonebiT, pesticidebiT,
calkeuli gimiuri nivTierebebiTa da elementebiT, sinTezuri zedapirul -
aqtiuri nivTierebebiT, plastmasebiT);

fizikur (energetikul i da meganikuri ) dabinZurebas ;



fizikur  -gimiuri  dabinZurebis erTaderTi  formaa  aerozoluri
dabinZureba, anu haeris dabinZureba wuvrildispers iuli Txevadi an myari
nivTierebebiT. aseTi dabinZurebis magaliTia samrewvelo smogi an ubralod
nisli;
biologiur dabinZurebas (biogenuri, mikrobiologiuri, produqtebi da
cocxali organizmebi, romlebic Cndeba genuri inJineriis sferoSi
kvlevebis Sedegad). biologiuri dabinZureba dakavSirebulia garemoSi
adamianisaTvis arasasurveli organizmebis Setanasa da gamravlebasTan,
bunebriv ekos istemebSi mocemuli saxeobebisaTvis ucxo organizmebis
SeRwevasTan an SetanasTan;
masStabebisa da gavrcelebis mixedviT dabinZureba SeiZleba iyos
lokaluri (adgilobrivi), regionuli, globaluri da kosmosuri.
lokalur  dabinZurebas adgili aqvs  samrewvelo  sawarmos,
mecxoveleobis komplegsis, havTobazis da misT. irgvliv;
regionuli dabinZureba SeimCneva raionis, mdinaris avzis, respublikis,
saxelmwifos farglebSi;
globaluri dabinZureba SeimCneva dabinZurebis wyarodan daSorebul
planetis nebismier wertilSi (magaliTad, an targtidaSi pingvinebis
kvercxebSi aRmoCenili  a glororganuli naerTebi);
kosmosur dabinZurebas adgili aqvs safreni aparatebis da sxva e.w.
kosmosuri nagviT kosmosuri sivrcis dabinZurebisas.
axali tegnologiebis ganviTarebis kvaldakval dabinZurebis done
TandaT anobiT izrdeba. sawarmoTa muSaoba da sxvadasxva tegnologiebis
realizacia materialuri narCenebis garda dakavSirebulia garemoSi
sxvadasxva saxis energiis nakadebis: meqanikuri ( xmauri, vibracia), Tburi,
eleqgtromagnituri da misT., gamoyofiT.
bunebrivi, bunebriv  -anTropogenuli da sufTa anTropogenuli procesebis
mimdinareobisas uSualod warmogmnili dambinZureblebis garemoSi moxvedras
miakuTvneben pirvelad dabinZurebas . Tu garemoSi moxvedrili nivTiereba ar
iwvevs uaryofiT Sedegebs, magram uSualod garemoSi mimdinare fizikur

gimiuri procesebis Sedegad saSiSi xdeba, aseT dabinZurebas meoradi



dabinZureba ewodeba. magaliTad, atmosferoSi moxvedrili freonebi
dedamiwis  zedapirTan gimiurad inertulia, magram mzis ultraiisferi
gamosxivebis mogmedebiT iSleba gloris atomis mowyvetiT, romelic
katalizurad mogmedebs planetis ozonis Sris dazianebisas.
1.3. garemos dabinZurebis wyaroebi

samrewvelo sawarmoebis, qgimiuri da metalurgiuli sawarmoebis,
sxvadasxva satransporto saSualebebis raodenobis gazrda, soflis
meurneobis gimizacia da misT. kidev ufro metad abinZurebs atmosferos.

adamianebze zemogmedi negatiuri faqtorebi iyofa bunebriv da
antropogenul (adamianis sagmianobiT gamowveul) faqtorebad. magaliTad,
mtveri haerSi Cndeba vulkanebis amofrqvevis, niadagis qaruli eroziis
Sedegad. amave dros uamravi nawilaki gamoifrqveva samrewvelo sawarmoebis
mier.

mogmedebis bunebis mixedviT mavne da saSiSi faqtorebi iyofa fizikur,
gimiur, biologiur da fsigofizikur fagtorebad.

garemos dabinZurebis wyaroebi iyofa:

Tavmoyril (Cawer tebul) da ganwertebul wyaroebad;

uwyveti da wyvetili gmedebis wyaroebad.

nebismieri dabinZureba iwvevs bunebaSi dacviT reaqcias, romelic
mimarTulia mis neitralizaciaze. bunebis am unars didi xnis ganmavlobaSi
iyenebda  sazogadoeba  bunebriv garemoze = zemogmedebis  xarisxis
gaTvaliswinebis gareSe. dabinZureba, uaryofiTad mogmedeb S ra garemoze,
Tavis mxriv ganicdis garemos garkveul zemogmedebas. am niSnis mixedviT
ganasxvaveben bunebrivi qgimiur  -biologiuri procesebis mogmedebisami
mdgrad (urRvev) da aramdgrad dabinZurebas.

bunebrivi garemos xarisxi aris bunebrivi da adamianis mie
gardagmnili  ekosistemebis mdgomareoba, romelic unarCunebs maT
nivTierebaTa da energiis mudmivi cvlisa da sicocxlis kvlavwarmoebis
unars.

dabinZurebi s TiToeul saxes aqgvs misTvis damaxasiaTebeli da

specifikuri dabinZurebis wyaro _ bunebrivi an sameurneo obieqti. garemoSi
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togsikantebis gamoyofis ZiriTadi bunebrivi wyaroebia: qaris mtveri, tyis
xanZrebi, vulkanuri masala, mcenareuloba, zRvis marilebi.

anTropogenuli wyaroebia feradi liTonebis, foladis, Tujis, rkinis
pirveladi da meoradi warmoeba; sasargeblo wiaRiseulis mopoveba,;
saavtomobilo transporti ;qimiuri  mrewveloba; spilenZis, fosfaturi
sasugebis warmoeba; qgvanaxSiris, navTobis, airis, SeSis, nar Cenebis da sxv.
wvis procesebi.

garemoSi togsikantebis gamoyofis anTropogenuli nakadi bunebrivs
aRemateba (5580%) da mxolod z  ogierT SemTxvevaSia Tanazomadi . garemos
dabinZurebis donis  raodenobrivi Sefasebis  kriteriumad gamoiyeneba
dabinZurebis  indegsi, zRvruli  dasaSvebi, fonuri da togsikuri
koncentracia.

dabinZurebis indeqgsi aris maCvenebeli, romelic xarisxobrivad da
raodenobrivad asaxavs garemoSi dambinZurebeli nivTierebis arsebobas da
cocxal organizmebze misi zemogmedebis xarisxs.

zRvruli dasaSvebi koncentracia (zdk) £ garemoSi mavne nivTierebis
raodenoba, romelic mudmivi kontaqtis an garkveuli drois ganmavlobaSi
zemogmedebisas praqgtikulad ar axdens gavlenas adamianTa janmrTelobaze
mraval qveyanaSi biosferos dambinZurebeli nivTierebis z Rvruli dasaSvebi
koncentracia dadgenilia rogorc normirebuli maCvenebeli dedamiwiszeda

atmosferos, wylis, niadagis, mcenareebisa da kvebis produgtebisaTvis.

fonuri koncentracia _ garemos obieqtSi nivTierebis Semcveloba,
romelic ganisazRvreba jamuri globaluri da regionuli bunebrivi da
anTropogenuli Senatani T.

togsikuri  koncentraciis gveS igulisxmeba an mavne nivTierebis

koncentracia, romelsac sxvadasxva xangrZlivobis zemogmedebis dros
SeuZlia cocxali organizmebis daRupva, an mavne zemogmedebis dawye bis
koncentracia , romelic iwvevs cocxali organizmebis daRupvas 30 dRis

ganmavlobaSi zemogmedebis SemTxvevasi.

1.4. bunebrivi garemos dabinZureba
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cnebas AdabinZurebao bunebriv garemosTan

mniSvneloba aqvs , vidre yofacxovrebasi. dabinz urebas uwodeben
aramarto myar, Txevad da airad nivTierebebs, aramed eleqtromagnitur
gamosxivebas, siTbos, xmaurs da a.S.

galaqgis ekosistemebSi bunebisaTvis gansakuTrebiT saSiSia samrewvelo
dabinZureba. ukanasknel wlebSi garemos anTropogenuli dabinZur ebis
donem dasaSvebs gadaaWarba da gansakuTrebulad saSiS niSnuls miaRwia.
planetaze dambinZurebel faqtorTa raodenoba uzarmazaria, da
tegnologiuri procesebis ganviTarebis kvaldakval maTi ricxvi izrdeba.
aSkara xdeba bunebrivi resursebis gamofitvis, bio sferos Seuqcevadi
dabinZurebis da cvlilebis, garemoSi ekologiuri wonasworobis darRvevis
saSiSroeba.

dabinZurebis yovel saxes aqvs misTvis damaxasiaTebeli da specifikuri
dabinZurebis wyaro _ bunebrivi da sameurneo obieqti. ganasxvaveben
dabinZurebis bu nebriv da antropogenul wyaroebs. garemoSi togsikantebis
moxvedris bunebrivi wyaroebia: garis mtveri, tyis xanZrebi, vulkanuri
masala, mcenareuloba, zRvis marilebi. antropogenuli wyaroebia: feradi
metalebis, foladis, Tujis, rkinis pirveladi da meoradi warmo eba;
sasargeblo wiaRiseulis mopoveba; saavtomobilo transporti; gimiuri
mrewveloba; spilenZis, fosfaturi sasugebis warmoeba; naxSiris, navTobis,

airis, SeSis, narCenebis wvis procesebi da sxv.

1.5garemos fizikuri dabinZureba

fizikuri dabinZureba aris dabinZureba, romelic dakavSirebulia
garemos fizikuri parametrebis cvlilebasTan. imisda mixedviT, Tu romeli
parametri aRemateba zRvrul dasaSveb koncentracias, ganasxvaveben fizikuri
dabinZurebis Tbur, sinaTlis, xmauris, eleqtromagnitur, radiaqtiur,
radiaciu | da sxv. saxeebs.

adamianis  janmrTelobaze  atmosferos  fizikuri  dabinZurebis
zemogmedebis Seswavla SedarebiT rTulia, ramdenadac atmosferos

dabinZureba icvleba da gadadis erTi formidan meoreSi, rac mraval
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faqtorzea damokidebuli da, maT Soris, iseT cvlad fa gtorze, rogoricaa
garis mimarTuli Zala. miuxedavad amisa, dabinZurebul haerSi mudmivad
aris mavne nivTierebaTa gansazRvruli raodenoba, romelic gavlenas axdens

adamianTa janmrTelobaze.

dabinZurebul haerTan erTad adamianebis janmrTelobaze gavlenas
axdens sociologiuri fagtorebic, gansakuTrebiT dabinZurebul raionebsa
da galagebSi.

atmosferos fizikurma dabinZurebam SeiZleba haers specifikuri suni
misces. mtvris nawilakebiTa da gamaRizianebeli airadi minarevebiT
dabinZurebuli haeri mogmedebs ra sasunTqi gzebis lorwovan garsze,
agveiTebs mis barierul Tvisebebs.

fizikur  dabinZurebas miakuTvneben energetikul anu  meganikur
dabinZurebas. ganasxvaveben energeti kuli dabinZurebis akumulirebad da
araakumulirebad  saxeebs. akumulirebadia  Thburi da  radiaciuli
dabinZureba, xolo elegtromagnituri  veli, sinaTle da lazeris

gamosxiveba, xmauri da vibracia araakumulirebad dabinZurebas miekuTvneba.

energetik uli dabinZureba dakavSirebulia  garemos  fizikuri
parametrebis cvlilebasTan: temperaturis _ Tburi dabinZureba; talRuri
parametrebis _ sasinaTlo, akustikuri , eleqtromagnituri dabinZureba,;
radiaciuli parametrebis_  radiaciuli, radiaqtiuri dabinZureba;
energetikul dabinZurebas warmoadgens antropogenuli sagmianobis Sedegad
warmogmnili Xmauri, vibracia, ultrabgera da infrabgera,

eleqtromagnituri  velebi, sinaTlis, infrawiTeli da ultraiisferi

gamosxiveba, maionizirebeli da lazeris gamosxiveba, Tburi gamosxiveba.
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fizikur dabinZure bas miakuTvneben agreTve meganikur dabinZurebas
rogoricaa garemos danagvianeba agentebiT, romelic araxelsayrel
meganikur zemogmedebas axdens garemoze. garemos megqganikuri dabinZurebis
magaliTs warmoadgens atmosferos  damtverianeba, niadagisa da
wyalsatevebis danagvianeba sayofacxovrebo da sawarmoo narCenebiT.

fi zikuri  dabinZureba mocemuli garemosaTvis damaxasiaTebeli
sxvadasxva fizikuri faqgtoris (Tburi, akustikuri, eleqtromagnituri,
radiaciuli da sxv.) bunebrivi normebis gadametebaa. fizikuri dabinZureba
ekosistemaSi energiis (Tburi, sinaTlis, xmauris, vibraci is, gravitaciis,
elegtromagnituri, radiaqgtiuri da sxv. gamosxiveba) wyaroebis Semonatania,
romelic mJRavndeba garemos fizikuri Tvisebebis gadaxraSi.

Tbur dabinZurebaSi igulisxmeva garemos zedmeti gaTboba.

sina TIiT dabinZurebaSi igulisxmeba zedmeti gan aTeba.
elegtromagnitur dabinZurebaSi igul isxmeba radioeTeris dabinZureba,
romelic araxelsayrelad mogmedebs rogorc cocxali organizmebis

cxovelgmedebaze, ise radiogadacemebze.

radiaqgtiuri dabinZurebaSi igulisxmeba bunebriv radiagtiur fonze
gadaWarbeba.

vizu alur  (video) dabinZurebaSi igulisxmeba bunebrivi peizaJebis
gafuWeba nagebobebiT, sadenebiT, nagviT, TviTmfrinavebis SleifebiT da a.S.
galaqgis pirobebSi adamianis cxovrebaSi diskomfortis mniSvnelobiT meore
faqgtoria fizikuri dabinZureba.

ganasxvaveben  fizikuri dabinZurebis radiaciul, sinaTlis, Tbur,
akustikur, elegtromagnitur, video da sxva saxeebs.

fizikuri dabinZureba ZiriTadad aris gamosxiveba, romelic
mogmedebs biosferoze da romelsac miekuTvneba bgeruli talRebi (xmauri
da vibracia, romelic aRem ateba bunebriv fons), eleqgtromagnituri
gamosxivebis sxvadasxva saxe: radiaqtiuri, rentgenis, ultraiisferi,
xiluli (sinaTle), infrawiTeli (siTbo), mikrotalRuri, radiotalRebi.
eleqtromagnituri dabinZurebis wyaroebia eleqtrogadamcemi maRali Zabvis

xazebic.
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aSkara xdeba bunebrivi resursebis gamofitvis, biosferos Seuqcevadi
dabinZurebis da cvlilebis, garemoSi ekologiuri wonasworobis darRvevis
saSiSroeba.
Tu samuSao zonaSi ar aris Sromis komfortuli pirobebi, fizikuri
mavne faqtorebis wyaro SeiZleba gaxdes haer Is: maRali/dabali temperatura,
atmosferuli wneva, maRali fardobiTi tenianoba da haeris moZraobis
siCqare, araswori ganaTeba. mavne zegavlenas axdens agreTve samuSao zonis
haerSi Jangbadis nakleboba.
konkretuli sawarmoo pirobebi xasiaTdeba negatiuri fagtorebis
erTobliobiT da gansxvavdebian mavne da matramvirebeli fagtorebis doneTa
gamomJRavnebis riskis mixedviT.
garemos fizikuri dabinZureba ZiriTadad aris gamosxiveba, romelic
mogmedebs biosferoze da romelsac miekuTvneba bgeruli talRebi (xmauri da
vibracia, romelic aRemateba bunebriv fons), elegtromagnituri gamosxivebis
sxvadasxva saxe: radiagtiuri, rentgenis, ultraiisferi, xiluli (sinaTle),
infrawiTeli (siTbo), mikrotalRuri, radiotalRebi. aSkar a xdeba bunebrivi
resursebis gamofitvis, biosferos Seuqcevadi dabinZurebis da cvlilebis,
garemosSi ekologiuri wonasworobis darRvevis saSiSroeba.
dabinZurebam iseT masStabebs miaRwia, rom biosferos TviTgawmendis
unari zRvramdea dasuli.
bunebaze negatiura d mogmedebs mrewveloba, energetika, transporti da
yofacxovreba, magram bunebis udidesi mteria omi, romelic udabnoebad aqgcevs
uzarmazar teritoriebs dabombvisa da saartilerio srolebis Sedegad;

muxluxa manganebi ise azianeben niadags, rom mis aRdgenas aTwleul ebi
sWirdeba.

1.6. garemoze anTropogenuli zemogmedeba

sicocxlis yvela forma Camoyalibda bunebrivi evoluciis
Sedegad da maTi arseboba ganisazRvreba biologiuri, geologiuri da
gimiuri ciklebiT. adamiani bunebrivi sabadoebis mopovebis, warmoebisa

da dawvis gziT cvlis dedamiwis biologiur da geologiur saxes; sul
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ufro da ufro cvlis klimats, sul ufro da ufro swrafad aclis
mcenareul da cxovelTa saxeebs Cveul garemocvas; kacobrioba gmnis
axal elementebsa da naerTebs; genetikisa da tegniki s axali miRwevebi
sicocxlisaTvis axali saSiSi agentebis Segmnis saSualebas iZleva.
garemos zogierTma cvlilebam adamianis sicocxlis gaxangrZlivebisaTvis
xelsayreli pirobebi Segqmna. magram kacobriobam ver daimorCila bunebis
Zalebi da ver mivid a am Zalebis srulad Secnobamde: bevri gamogoneba
da bunebaSi Careva SesaZlo Sedegebis gaTvaliswinebis gareSe xdeba.
zogierT maTgans ukve mohyva katastrofuli Sedegi.

garemos cvlilebebis saSiSi Sedegebis Tavidan acilebis yvelaze
saimedo (gzaa garemos Sesaxeb maTi codnis gaTvaliswinebiT ekosistemis
cvlilebebisa da bunebaSi adamianis Carevis Sesusteba.

adamianis janmrTelobaze zrunva gulisxmobs garemo bunebis
cocxali da aracocxali bunebis gajanmrTelebas.

anTropogenuli zemogmedebis er T-erTi saxea anTropogenuli
dabinZureba. dabinZureba saerTod _ esaa Cveni garemos araxelsayreli
cvlileba, romelic srulad an ZiriTadad warmoadgens adamianis
sagmianobis Tanaur rezultats. dabinZurebas, romelic dakavSirebulia
adamianis  sagmianobasTan, ewod eba  anTropogenuli dabinZureba.
anTropogenuli dabinZureba _ esaa nivTiereba da energia, romelic an
saerTod araa damaxasiaTebeli biosferosaTvis, an araa damaxasiaTebeli
maTi koncentracia da intensivoba. energiis saxiT garemo binZurdeba
siTboTi,  maionizirebe li  gamosxivebiT, elegtromagnituri  velebiT,
sinaTlis energiiT (maT Soris ultraiisferi da infrawiTeli gamosxivebiT),
akustikuri xmauriT, vibraciiT, ultrabgeriT, infrabgeriT. ekologiis
TvalsazrisiT elegtromagnituri gamosxiveba garemos energetikuli
dabinZur ebis erT -erTi saxea. adamianis organizmi evoluciis procesSi
Seegua egstremalur klimatur pirobebs _ CrdiloeTis dabal temperaturas,
ekvatoruli zonis maRal temperaturas, cxovrebas mSral udabnosa da

nestian WaobebSi.
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Tanamedrove msoflioSi  bunebrivi warmoSobis saSiS da mavne
faqtorebs (haeris amaRlebuli da dadablebuli temperaturebi,
atmosferuli nalegebi, Weqayuxili da sxv.) daemata anT ropogenuli
warmoSobis mravalricxovani saSiSi da mavne faqtori (xmauri, vibracia,
eleqtromagnituri velebi, maionizirebeli gamosxiveba da sxv.), romlebic
dakavSirebulia sawarmoo, sameurneo da adamianis sxva sagmianobasTan.

Tburi da eleqtruli energiis teqnogenuri wyaroebis gaCenam, birTvuli
energiis gamonTavisuflebam, navTobisa da gazi s sabadoebis aTvisebam
warmogmna adamianze da garemoze sxvadasxva negatiuri zemogmedebis
saSiSroeba. tegnogenuri  negatiuri zemogmedebis energetikuli done
izrdeba da tegnogenur garemoSi energiis arakontrolirebadi gamoyofa
aris adamianebis dazianebe bis, profesiuli daavadebebisa da daRupvebis
ricxvis gazrdis mizezi. antropogenul sagmianobas Sedegad mohyva
bunebrivi garemos dabinZureba.

samrewvelo sawarmoebis, qimiuri da metalurgiuli sawarmoebis,
sxvadasxva satransporto saSualebebis raodenobis gazrd a, soflis
meurneobis gimizacia da misT. kidev ufro Zlier abinZurebs atmosferos.

adamianebze zemogmedi negatiuri faqtorebi iyofa bunebriv da
antropogenul (adamianis sagmianobiT gamowveul) faqtorebad. magaliTad,
mtveri haerSi Cndeba vulkanebis amofrqvev is, niadagis qaruli eroziis
Sedegad. amave dros uamravi nawilaki gamoifrqveva samrewvelo sawarmoebis
mier.

mogmedebis bunebis mixedviT mavne da saSiSi faqgtorebi iyofa fizikur,
gimiur, biologiur da fsigofizikur fagtorebad.

bunebriv garemosTan dakavSirebiT cnebas fAdabinZurebao uf
mniSvneloba aqvs , vidre yofacxovrebasSi. dabinZurebas uwodeben
aramarto myar, Txevad da airad nivTierebebs, aramed eleqtromagnitur
gamosxivebas, siTbos, xmaurs da a.S. galagis ekosistemebSi bunebisaTvis
gansakuTrebiT sa SiSia samrewvelo dabinZureba.

ukanasknel wlebSi garemos anTropogenuli dabinZurebis donem

dasaSvebs gadaaWarba da gasakuTrebulad saSiS niSnuls miaRwia. aSkara
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xdeba bunebrivi resursebis gamofitvis, biosferos Seuqcevadi dabinZurebis
da cvlilebis, garemoSi ekologiuri wonasworobis darRvevis saSiSroeba.

bunebrivi garemo icvleba, degradirdeba rogorc  adamianis
anTropogenuli sagmianobis, ise bunebrivi faqtorebis (magaliTad, vulkanis
amofrgvevis) mogmedebis Sedegad. Tumca, unda aRiniSnos, rom bunebrivi
garemo gansakuTrebiT swrafad degradirdeba adamianis sagmianobis Sedegad.
bunebrivi sferos mdgomareobaze gavlenas axdens nebismieri cvlileba
bunebriv garemoSi.

biosferoSi yvela procesi urTierTkavSirSia. kacobrioba biosferos
umniSvnelo nawilia, xolo adamiani __organuli sicocxlis erT -erTi saxe _
Homo sapiens gonieri  adamiani). gonebam gamoyo adamiani  cocxali
samyarodan da misca mas uzarmazari Zala. adamiani saukuneebis manZilze
cdilobda ki ar Segueboda bunebas, aramed gardaegmna ise, rom buneba
gaexada misi arsebobisaTvis moxerxebulad. magram dReisaTvis adamianebma
gaacnobieres, rom adamianis nebismieri sagmianoba negatiur gavlenas axdens
garemoze, xolo biosferos mdgomareobis gauareseba safrTxes ugmnis
yovel cocxal arsebas, maT Soris adamians. adamianis, misi garemo
samyarosTan urTierTdamokidebulebis  SeswavliT  kacobrioba mivida
daskvhamde, rom janmrTeloba aris aramarto avadmyofobis gareSe
cxovreba, aramed misi fizikuri, fsigikuri da socialuri keTildReoba.
janmrTeloba aris kapitali, romelsac dabade bisas uboZebs aramarto
buneba, aramed is garemo pirobebic, romelSic is cxovrobs.

kacobrioba Tavisi ganviTarebis Sedegad, gadaiqca Zlier gardamgmnel
Zalad, romelic ufro swrafad vlindeba, vidre biosferos bunebrivi
evoluciis msvl el oba, bduan eabdi \ussimostenoe Segnenis unari.
Tanamedrove warmoeba xSirad arRvevs bunebrivi sistemis normalur
fungcionirebas. biosferoSi adamianis sameurneo SeWram mkveTrad daarRvia
bunebrivi harmonia. Tanamedrove xelovnuri masalebi da samrewvelo
narCenebis mTebi uaryofiTad mogmedebs garemoze. SeaRweven ra yvelgan, es
nivTierebebi iwvevs wylis, haerisa da niadagis samrewvelo dabinZurebas da

arRvevs bunebis ekologiur wonasworobas. ris Sedegadac Seigmna
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Taviseburi biosocialuri ariTmia _adamianis cxovrebis bunebr ivi da
socialuri riTmebis SeuTanxmebloba. dRes Segmnil situaciaSi Zalian
mniSvnelovania janmrTelobis SenarCuneba, maSin rodesac civilizaciis
sikeTeebTan erTad adamians Tavs daatyda garemos sxvadasxva saxis
dabinZureba da sul ufro mowyveta bunebidan.

jan mrTeloba adamianis prioritetuli faseulobaa da mxolod kargi
janmrTeloba uzrunvelyofs janmrTeli cxovrebis wess da momavali Taobis
janmrTelobas.

Tburi da eleqtruli energiis teqnogenuri wyaroebis gaCenam, birTvuli
energiis gamonTavisuflebam, navTobisa da gaz is sabadoebis aTvisebam
warmogmna adamianze da garemoze sxvadasxva negatiuri zemogmedebis
saSiSroeba. tegnogenuri  negatiuri zemogmedebis energetikuli done
izrdeba da tegnogenur garemoSi energiis arakontrolirebadi gamoyofa
aris adamianebis dazianeb ebis, profesiuli daavadebebisa da daRupvebis
ricxvis gazrdis mizezi. antropogenul sagmianobas Sedegad mohyva
bunebrivi garemos dabinZureba.

samrewvelo sawarmoebis, qgimiuri da metalurgiuli sawarmoebis,
sxvadasxva satransporto saSualebebis raodenobis gazr da, soflis
meurneobis gimizacia da misT. kidev ufro Zlier abinZurebs atmosferos.

sawarmoTa muSaoba da sxvadasxva teqnologiebis realizacia
materialuri narCenebis garda dakavSirebulia garemoSi sxva dasxva saxis
energiis nakadebis  gamoyofiT.

adamianebze zemogmedi negatiuri faqtorebi iyofa bunebriv da
antropogenul (adamianis sagmianobiT gamowveul) faqtorebad. magaliTad,
mtveri haerSi Cndeba vulkanebis amofrqvevis, niadagis garuli eroziis
Sedegad. amave dros uamravi nawilaki gamoifrgveva samrewvelo sawarmoeb IS
mier.

mogmedebis bunebis mixedviT mavne da saSiSi faqtorebi iyofa fizikur,
gimiur, biologiur da fsigofizikur fagtorebad.

teritoriul -teqgnologiuri problemebi moicavs rogorc atmosferos

dabinZurebis wyaros adgilmdebareobis sakiTxebs, ise mTeli rigi
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uaryof iTi efeqtebis Semcirebis an Tavidan acilebis sakiTxebs. tegnikuri

codnisa da mrewvelobis ganviTarebis donis zrdis paralelurad sul

ufro intensiuri xdeba atmosferos dabinZurebis Semcirebis optimaluri
gadawyvetebis Zebna, SemuSavebulia atmosferos dacvis mT eli rigi
specialuri RonisZiebebi.

1.7. gar emos anT ropogenuli dabinZureba

anTropogenuli zemogmedebis erT -erTi saxea anT ropogenuli
dabinZureba. dabinZureba saerTod _ esaa Cveni garemos araxelsayreli
cvlileba, romelic srulad an ZiriTadad warmoadgens adamianis

sagmianobis Tanaur rezultats. dabinZurebas, romelic dakavSirebulia

adamianis  sagmianobasTan, ewodeba  anTropogenuli dabinZureba.

anTropogenuli dabinZureba _ esaa nivTiereba da energia, romelic an

saerTod araa damaxasiaTebeli biosferosaTvis, an araa damaxasiaTebeli

maTi koncentracia da intensivoba. energiis saxiT garemo binZurdeba

siTboTi, maionizirebeli  gamosxivebiT, elegtromagnituri  velebiT,

sinaTlis energiiT (maT Soris ultraiisferi da infrawiTeli gamosxivebiT),

akustikuri xmauriT, vibraciiT, ultrabgeriT, infrabgeriT. ekologiis

TvalsazrisiT eleqtromagnituri gamosxiveba garemos energetikuli

dabinZurebis erT -erTi saxea. energetikuli dabinZureba (Tburi da

radiaciulis garda) ar kumulirdeba bunebaSi, aramed gavlenas axdens

biosferoze mxolodwarmoeb is procesSi. akumulirebadi dabinZureba aris

mavne nivTierebebi da energiis zogierTi saxe, romelic kumulirdeba

garemoSi da cocxal organizmebSi.

Tavi 2
2.1. dedamiwis sferoebi
dedamiwis sferoebia: atmosfero, hidrosfero, biosfero.
dedamiwis yvela sfero unda funqgcionirebdes rogorc erTiani,
urTierTdakavSirebuli sistema.
bunebriv. garemoSi  nebismieri  sagmianoba: warmoeba, mdinaris

mimarTulebis Secvla, hidrokvanZebisa da axali wyalsatevebis mowyoba da

a.S._ gavlenas axdens bunebrivi sferos mdgomareobaz e da , Sesabamisad,
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adamianebze. magaliTad, sawarmoebis, energetikis, transportis, yofa -cxovrebis
wyalobiT sahaero garemoSi naxSirbadis diogsidis Semcvelobis gazrda

iwvevs saTburis efeqts, SemdgomSi temperaturis matebas, yinulebis dnobas,
mosavliani miwe bis ganadgurebas, adamianis sicocxlisaTvis saWiro
produgciis warmoebis Semcirebas da adamianis cxovrebis donis dacemas,
yovelive aman kacobrioba SeiZleba miiyvanos sakvebi produqtebis
ukmarisobamde, SimSilobamde da adamianebis daRupvamde.

nax.kze sgemat uradaa warmodgenili liTosferosa da atmosferos

agebuleba.
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nax. 1. liTosferosa da atmosferos agebuleba

2.2. tegnosfero

tegnosfero aris adamianis mier cxovrebis sxvadasxva sferoSi

(mrewveloba, energetika, narCenebis gadamuSaveba da a.S.) sagmianobis Sedegad
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Zireulad Secvlili biosferos nawili. teqnosfero moicavs dedamiwis samive
sferos__ liTosferos, atmosferos da hidrosferos
bunebriv garemoSi nebismieri cvlileba: warmoeba, mdinaris

mimarTulebis Secvla, hidrokvanZebisa da axali wyalsatevebis mowyoba da a.S

gavlenas axdens bunebrivi sferos mdgomareobaze da , Sesabamisad,
adamianebze. magaliTad, sawarmoebis, energetiki s, transportis, yofa -cxovrebis
wyalobiT sahaero garemoSi naxSirbadis diogsidis Semcvelobis gazrda
iwvevs saTburis efeqts, SemdgomSi temperaturis matebas, yinulebis dnobas,
mosavliani  miwebis  ganadgurebas, adamianis sicocxlisaTvis saWiro
produqciis warmoe bis Semcirebas da adamianis cxovrebis donis dacemas,
yovelive aman kacobrioba SeiZleba miiyvanos sakvebi produqtebis

ukmarisobamde, SimSilobamde da adamianebis daRupvamde.

2.3 tegnosferos negatiuri faqtorebi.
negatiuri fagtorebis warmogmnis mizezebi
adamianze da bunebriv garemoze tegnosferos negatiuri faqtorebis
warmogmnis mizezebia:

ftegnosferoSi mrewvelobis, energetikis, satransporto
saSualebebis, sasoflo_sameurneo warmoebis da yofacxovrebis sferos
narCenebis mudmivi gamoyofa;

fmaRali energetikuli  ma  xasiaTeblebis mqone, samrewvelo
obieqtebis da teqgnikuri sistemebis (satransporto saSualebebis,
energodanadgarebis, maRali wnevis qveS momuSave hermetuli sistemebis,
moZravi meganizmebis da misT.) egspluatacia;

ff'samuSaoTa Catareba gansakuTrebul pirobebSi (samuSaoebi
simaRleze, SaxtebSi, tvirTis gadaadgileba, samuSaoebi Caketil
sivrceSi da misT.);

fspontanuri tegnologiuri avariebi transportze, energetikis
obiegtebze, mrewvelobaSi, agreTve feTqgebadi da adiladaalebadi

nivTierebebis Senaxvisas da misT;
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T tegnikuri sistemebis operatorebis da mosaxleobis
arasanqcirebuli da mcdari gmedebebi; mewyerisa da Rvarcofis zonebi
da sxva).

adamianisaTvis araxelsayreli garemo faqtorebia atmosferosa da

wylis dabinZureba, fizikuri dabinZureba (xmauri, elegtromagnituri, Tburi,
radiaciuli, videodabinZureba), niadagis zedapiris da binZureba
sayofacxovrebo da samrewvelo narCenebiT.

normativebis Tanaxmad miwiszeda fenaSi TiToeuli mavne nivTierebis
koncentracia ar unda aRematebodes magqgsimalur erTjerad zRvrul
koncentracias, rodesac eqspozicia ar aRemateba 30 wuTs, da Tu eqspozicia
30 wuTs aRemateba, maSin ar unda aRematebodes saSualo dReRamur zRvrul
dasaSveb koncentracias.

atmosferul haerSi erTdroulad ramdenime erTnairi mogmedebis mavne
nivTierebis arsebobis SemTxvevaSi maTi koncentraci ebi unda akmayofilebdes
pirobas: im koeficientebi s jami, romelic miiReba TiToeuli nivTierebis
arsebuli (faqtiuri) koncentraciis fardobiT amave nivTierebis zRvrul
dasaSveb koncentraciasTan, ar unda aRematebodes erTs.

dabinZurebis wyarodan atmosferul haerSi nivTierebis zRvruli

dasaSvebi gamonabolgvis ga nsazRvrisas mis normatiul sidides unda
gamovakloT am nivTierebis koncentraciis  fonuri mniSvneloba.
garemoSi dabinZurebis wyaroebis mier zRvruli dasaSvebi gamonabolqvebi da
energiebis  zRvruli dasaSvebi gamosxiveba warmoadgens garemoze
zemogmedebis wyar os ekologiurobis kriteriumebs. am kriteriumebis dacva
ganapirobebs sasicocxlo sivrcis usafrTxoebis garantias

2.4. sawarmoebis mier garemos dabinZureba

atmosfero ganicdis Zlier anTropogenul zemogmedebas, romelic
damRupvelia bunebrivi garemosaTvis b arsebobs atmosferos Jangbadis
wonasworobis darRvevis saSiSroeba. magaliTad, 1 kg gvanaxSiris, mazuTis an
1 n? bunebrivi airis dawvisas 11 m 3 haeri ixarjeba, xolo Tanamedrove
reaqtiuli TviTmfrinavi evropidan amerikaSi gadafrenisas imden Jangbads

moixmars, ramdensac mTeli dRis ganmavlobaSi 10 aTasi ha tye warmogmnis.
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anTropogenuli zemogmedebis Sedegad sahaero garemo Seicavs: meTans,
naxSirbadis, gogirdisa da azotis ogsidebs, wyalbads, ozons, mtvers,
Whvartls da a.S.

Savi da feradi metalurgiis, gimiuri, manganaTmSeneblobis ZiriTad
da damxmare sawarmoebSi warmoigmneba didi raodenobiT sawarmoo
gamonabolgvebi - warmavali airebi da Camdinare wylebi. atmosferoSi saerTo
mavne gamonabolqvebis udidesi nawili modis Savi da feradi metalurgiis,
gimiuri , manganaTmsS eneblobis sawarmoebisa da energetikuli obieqgtebis
wilze.

gimiuri da metalurgiuli agregatebis muSaoba metwilid dakavSirebulia
mtvrisa da sxvadasxva airadi komponentebis Semcveli airebis gamoyofasTan,
romlebic mavned mogmedeben adamianis organizmze. am aireb is nawili pirdapir
gamoibolgveba atmosferoSi, nawili ki gamoiyeneba gimiuri gardagmnebisaTvis
an saTbobad. yvela SemTxvevaSi airi unda gaiwmindos mtvrisagan, Xxolo

zogjer airadi minarevebisganac.

atmosferoSi mtvris gamobolqvis Semcirebis RonisZiebebis Semd gom

ganviTarebas mniSvnelovnad gansazRvravs evrokavSiris moTxovnebi.

mowinave ganviTarebul qveynebSi garemoSi Setivtivebuli mtvris
gamobolgva ZiriTadad registrirdeba avtomaturi radiometruli meTodiT.
teqnikis Tanamedrove doneze mtvris gamonabolgvebis Semcir eba SesaZlebelia
pirvel rigSi warmavali airebis damWeri danadgarebis srulyofiT da
energiis gamoyenebis Semdgomi optimizaciiT.

mtvris ZiriTadi wyaroa energetikuli danadgarebi da foladsadnobi
agregatebi, romlebic Jangbads iyeneben. saaglomeracio fabrikebi mt vriTa da
gogirdovani naerTebiT abinZureben garemos. atmosferos dabinZurebis

yvelaze gavrcelebuli mizezia saTbobis wvisas kvamlis warmogmna. kvamli

aerodispersiuli sistem aa, romelSic mtvris nawilakebi (nacari da muri)
dispersi ul fazas Seadgens, xolo airebi (azoti, naxSirbadis oqsidi,
naxSirbadis diogsidi, gogirdovani a iri, gogirdis anhidridi da sxv.)

dispersiul garemos. aseTi dabinZurebis wyaroa magaliTad, gamaxurebeli

Rumeli.
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yvelaze uxvi mtvris gamonabolgvi modis saaglomeracio, foladsadnob
da cecxlmedeg warmoebaze, samSeneblo masalebis warmoebaze. garda amisa,
zogierTi warmoebis gamonabolqvebi gansakuTrebiT toqgsikur nivTierebebs
Seicavs, romlebic lokalur saSiSroebas warmoadgens da saWiroebs srulad
an TiTgmis srulad gauvneblebas. magaliTad, feroSenadnobTa calkeuli
saxeobis warmoebisas atmosferoSi gaityorcneba fTori, glori, dariSxani,
egvsvalentiani gromi, manganumi da sxva togsikuri nivTierebebi.

kogsgimiuri warmoeba naxSirwyalbadebiT, maT Soris kancerogenebiT
(magaliTad, benz -.alfa -pireniT ) atmosferos ga WuWyianebis mniSvnelovani
wyaroa. benz -.alfa -pireni gamoiyofa agreTve foladis Casxmisas boyvebSi -
im nivTierebaTa daSlis Sedegad, r oml iTac winaswar aris damuSavebuli
boyvis Siga zedapiri. martenis saamqros siaxloves atmosferos qveda fe nebSi
benz-alfa - pirenis koncentracia zogjer dasaSveb normas aRemeteba, rac did
ekologiur safrTxes warmoadgens.

gamobolgvil mtvers sawyisi masalis Sesabamisi gimiuri Semadgenloba
agvs. foladsadnobi agregatebis mtveri Seicavs rkinis da sxva liTonebis
ogside bs, romlebic mas Semdgomi gamoyenebisTvis sasargeblos xdis.

feradi metalurgiis tegnologiuri procesebis dros warmogmnili mtveri

Seicavs im liTons, romelsac adnoben da Tanaur liTonebsac - rkinas,
stibiums, kadmiums, TuTias, tyvias, dariSxans, telurs, bismut s, vercxls da
sxv. ase, magaliTad, 1 t pirvelad spilenZze warmoigmneba 2 t -ze meti mtveri

da 8 t -ze meti gogirdi. amitom aucilebelia mtveridan yvela liTonis
amowvrilva.

mtvris garda warmavali airebi mniSvnelovani raodenobiT Seicaven
gogirdovan airebs, alu minis warmoebaSi - HF, SiCk, magniumis warmoebaSi -Cl,,
HCI, TiCl,, Be, fTornaerTebs da sxva airebs, romlebic sawamlavebs
warmoadgenen.

atmosferoSi moxvedrili mtvris 60%, xolo naxSirbadis ogsidisa da
naxSirwyalbadebis naxevari modis araorganizebul gamonabolgvebze.

araorganizebuli ewodeba iseT gamonabolgvebs, romeli c ar xvdeba
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airdaWeris ZiriTad (tegnologiur) sistemaSi an gamoiyofa damxmare an
momijnave operaciebis dros. araorganizebuli gamonabolgvebis wyaroebia:

1. amtverebadi masalebis dawvrilmane bis, sortirebis, transportirebisa
da sawyobSi moTavsebis, agreTve remontis ubnebi. am ubnebze warmogmnili
mtveri meqanikuria, SedarebiT msxvili;

2. aparatebis teqgnologiuri Riobebi - am SemTxvevaSi mtverTan erTad
gamoiyofa mavne airadi nivTierebebi naxSirba dis, azotis, gogirdis ogsidebi/;

3. arahermetuli wyoba, SemoRobva da armatura. am SemTxvevaSic adgili
agvs atmosferos gaWuWyianebas, rogorc mtvriT, ise mavne airebiT.

organizebuli tegnologiuri gamonabolqvebis raodenoba mniSvnelovnad
aRemateba araorganizeb uli gamonabolgvebis raodenobas.

gimiuri warmoeba, manganaTmSenebloba da metalurgia wylis erT -erTi
msxvili momxmarebelia. wyali moixmareba da Camdinare wylebi warmoigmneba
iseTi operaciebis dros rogoricaa: madnis gamdidreba; teqnologiuri
airebisa da aspirac iuli haeris gawmenda; mtvris, nacris da sxva masalebis
hidrotransportireba; widis granulacia; Tujis Camosxma; tegnologiuri
agregatebis, liTonis naglinis gaciveba da a.S.

Camdinare wylebis 60 -70% mi ekuTvneba e. w. Apirobi T
romlis temperatu ra wyalsatevebis wylis temperaturasTan SedarebiT
maRalia. Camdinare wylebis danarCeni 30 -40% dabinZurebulia sxvadasxva mavne
minareviT.

niadagis dabinZurebaze mniSvnelovan gavlenas axdens myari narCenebi,

romelTa dasayrelad sakmaod didi farTobia saWiro. di di raodenobiT myar
masalas Seicavs gamwmendi mowyobilobis saleqaris da sxvadasxva saamqros
Slami.

garemos sanitariuli Sefaseba xdeba mavne nivTierebebis zRvruli
dasaSvebi koncentraciebisa da zRvruli dasaSvebi gamonabolqvebis mixedviT.
saerTotogsikuri mogme  debis mtvrisa da airebisaTvis dadgenilia magsimaluri
saSualodReRamuri koncentracia, xolo lorwovani garsis gamaRizianebeli
mogmedebis mqgone mtvrisa da airisaTvis - magsimaluri erTjeradi

koncentracia. imis gamo, rom metwil mtversa da airs kombinirebuli
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mogmeeba axasiaTebs, maTTvis dadgenilia rogorc erTjeradi, ise saSualo

dRe-Ramuri koncentraciebi

2.5.narCenebi - teqnosferos negatiuri fagtorebis wyaroebi

teqnogenur da bunebriv garemoSi mimdinare nebismier process Tan
axlavs materialuri da energetikuli nakadebis saxiT narCenebis warmogmna.
nebismier sameurneo ciklSi warmoigmneba narCenebi da gverdiTi (Tanauri)
efegtebi. maTi Tavidan aSoreba SeuZlebelia, ma gram SeiZleba maTi erTi
fizikur ~ -qgimiuri formidan meoreSi gadayvana an sivrceSi gadaadgileba.
narCenebi axlavs nebismieri sawarmos ( samrewvelo, sasoflo
sameurneo da misT.) muSaobas. narCenebi gamoiyofa garemoSi: gamonabolqvebis
saxiT atmosferoSi, Camd inare wylebis saxiT wyalsatevebSi, myari samrewvelo
da sayofacxovrebo narCenebis saxiT miwis zedapirze.
sawarmoTa muSaoba da sxvadasxva teqnologiebis realizacia
materialuri narCenebis garda dakavSirebulia garemoSi sxvadasxva saxis
energiis nakadebis: meqanikuri ( xmauri, vibracia), Tburi, eleqtromagnituri
da misT., gamoyofiT.
narCenebi gamoiyofa tegnosferos yvela Semadgenel elementSi:
sawarmoo saTavsebis muSa da sxva saxis zonebSi, samrewvelo moednebze,
galagSi da sacxovrebel saTavsebSi.
narCenebi abinZureben garemos da warmogmnian garemoSi saSiS zonebs,
romelTaTvisac damaxasiaTebelia toqsikur nivTierbaTa maRali
koncentraciebi da/an energetikuli zemogmedebis amaRlebuli doneebi.
2.6. myari narCenebi
myari narCenebi mniSvnelovan gavlenas axdens niadagis dabinZurebaze
ramdenadac maT dasayrelad sakmaod didi farTobia saWiro. metalurgiaSi
myari narCenebi warmoigmneba warmoebis procesSi widis, nacris, Slamis,
xenjis, naleqgis da mtvris (haeris gawmendis sistemis narCenebi) saxiT.
narCenebis mniSvnelov ani nawili modis rkinaSemcvel mtversa da

Slamze, romlebic Sesabamisi momzadebis Semdeg SeiZleba dabrundes
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metalurgiaSi gadasamuSaveblad. didi raodenobiT myar masalas Seicavs
gamwmendi mowyobilobis saleqaris da saglinavi saamqros Slami.

gauvneblobisa da Sro bis Semdeg Slami saaglomeracio kazmis danamatad
gamoiyeneba an midis nayarze. Termuli, samsxmelo da sxva saamqgroTa Slamebi
Seicaven toqgsikur minarevebs: tyvias, groms, spilenZs, TuTias, cianidebs,
glorofoss da sxv.

metalurgiaSi yovel 1 t foladze 0,4 t myar i narCeni warmoigmneba.
mxolod Savi metalurgiis sawarmoebSi yovelwliurad 75 min tona
brZmeduli da foladsadnobi wida miiReba. metalurgiur warmoebaSi
miRebuli  wididan ZiriTadad brZmedis widis gadamuSavaba xdeba,
romlisganac miiReba granulirebuli wida, RorRi, pemza, widabamba da sxva
produgtebi, romlebic ZiriTadad mSeneblobaSi gamoiyeneba. bevri
metalurgiuli garxana widuri nayaris gareSe muSaobs.

garemos sanitariuli Sefaseba xdeba mavne nivTierebebis zRvruli
dasaSvebi koncentraciebisa da zRvruli dasaSvebi gamo nabolgvebis
mixedviT. saerTotoqgsikuri mogmedebis mtvrisa da airebisaTvis dadgenilia
magsimaluri saSualodReRamuri koncentracia, xolo lorwovani garsis
gamaRizianebeli mogmedebis mqgone mtvrisa da airisaTvis £ magsimaluri
erTjeradi koncentracia. imis gamo, rom metwil mtversa da airs
kombinirebuli mogmedeba axasiaTebs, maTTvis moyvanilia rogorc erTjeradi,
ise saSualo dReRamuri koncentraciebi sawarmoTa muSaoba da sxvadasxva
tegnologiebis realizacia materialuri narCenebis garda dakavSirebulia
garemoSi sxvadasxva saxis energiis nakadebis: meganikuri (xmauri, vibracia),
Tburi, eleqtromagnituri da misT., gamoyofiT.

narCenebi gamoiyofa teqnosferos yvela Semadgenel elementSi:

sawarmoo saTavsebis muSa da sxva saxis zonebSi, samrewvelo moednebze,
galagSi da sacxovrebel saTavsebSi. narCenebi abinZureben garemos da
warmogmnian garemoSi saSiS zonebs, romelTaTvisac dama xasiaTebelia
togsikur  nivTierbaTa maRali  koncentraciebi da/an  energetikuli

zemogmedebis amaRlebuli doneebi.
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narCenebi abinZureben garemos da warmogmnian garemoSi saSiS zonebs,

romelTaTvisac damaxasiaTebelia toqsikur nivTierbaTa maRali
koncentraciebi d a/an energetikuli zemogmedebis amaRlebuli doneebi.

Tanamedrove samrewvelo warmoeba garemoze axdens mravalmxriv, xSirad
negatiur, zemogmedebas (garemos dabinZureba togsikuri nivTierebebiT,
resursebis gamofitva, bunebrivi landSaftebis cvlileba da tegnogenuri
landSaftebis warmogmna.

garemosTvis sawarmoTa mavne myari narCenebi unda gadaizidos myari
narCenebis poligonebze. garemoze mavne myari narCenebis zemogmedebis
maxasiaTebelia am nivTierebaTa zRvruli dasaSvebi koncentracia (zdk).

atmosferoSi dambinZureb  eli nivTierebis koncentraciebis
normirebisaTvis gamoiyeneba malimitirebeli maCveneblis principi, romlis
Tanaxmadac normireba xdeba yvelaze mgrZnobiare maCveneblis mixedviT.
magaliTad, Tu nivTierebis suni SeigrZnoba iseTi koncentraciis dros,
romelic mavne  gavlenas ar axdens arc adamianze da arc garemoze, maSin
normireba xdeba ynosviTi SegrZnebis zRvaris gaTvaliswinebiT. xolo Tu
nivTiereba garemos obieqtebze (cxovelebze an mcenareebze) mavne zemogmedebas
axdens ufro mcire koncentraciebis dros, vidre adamiani S organizmze,maSin
normireba xdeba bunebis obiegtebze nivTierebis mogmedebidan gamomdinare.

amJamad dasaxlebuli pungtebis haeris dabinZurebis Sesafaseblad gamoiyeneba

ori normativi:
1. _ erTjeradi anu magsimaluri erTjeradi zRvruli
dasaSvebi koncentracia (zdk mags.erTj. )i
2. _saSualo dRe -Ramuri koncentracia (zdk saS.dR.R)-

magsimaluri erTjeradi zdk dadgenilia adamianebSi refleqtoruli
reagciebis (sunis SegrZneba, Tavis tvinis aqtivobis bioele qgtruli
cvlileba, sinaTleze Tvalis mgrZnobelobis cvlileba da sxv.)
gafrTxilebis mizniT atmosferuli dabinZurebis xanmokle zemogmedebis
(20wT-mde) dros, xolo saSualo dReRamuri _ maTi togsikuri zemogmedebis
(saerTotoqgsikuri, kancerogenuli, mutagenuri da sxv. ) gafrTxilebis

mizniT.
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magsimaluri erTjeradi zdk -issididis dadgena xdeba adamianebze
egsperimentebis Sedegad, xanmokled (5 -dan 20 wT -mde) haeris CasunTqviT
Sesaswavli  nivTierebis mcire koncentraciis Semcvelobisas. haerSi am
nivTierebaTa Semcveloba adami anisaTvis usafrTxoa.

atmosferoSi  damabinZurebeli  nivTierebis  zRvruli  dasaSvebi
Semcvelobis kriteriumad, upirveles yovlisa,miRebulia sunis arseboba.

minimaluri SesagrZnobi koncentracia gansakuTrebulad mgrZnobiare
adamianebisaTvis miiReba ynosviTi  SegrZneb is  mixedviT  zRurblur
koncentraciad.

zRurbluri  koncentraciis dadgenis Semdeg iwyeba reflegtoruli

reaqciebis mixedviT zRurbluri da gvezRurbluri koncentraciis dadgena.

saSualo dReRamuri zdk -is dasadgenad atareben togsikologiur
egsperimentebs cxovelebze, ri s Semdegac eqsperimenti gadaaqvT adamianebze.
dasaxlebuli punqgtebis haerSi nivTierebis zdk -sTan erTad xdeba zdk -is

dadgena samuSao zonisaTvis.

narCenebis saSiSroebis xarisxi damokidebulia aramarto saSiSroebis
klasze da narCenebSi togsikuri nivTierebis konc entraciaze, aramed myari
narCenebidan haerSi da wyalSi moxvedrisas garemoSi maTi migrirebis unarze.
garemosTvis saSiSroebis romelime klasisTvis narCenebis mikuTvneba xdeba
maCveneblis mixedviT, romelic axasiaTebs misi Semadgeneli komponentebis
garemosTvis saSiSroebas.

narCenebis komponentebis CamonaTvali da maTi raodenobrivi
Semadgenloba dgindeba sawyisi nedleulis Semadgenlobisa da maTi
gadamuSavebis teqgnologiuri procesis an raodenobrivi gimiuri analizis
Sedegebis mixedviT.

narCenebis komponentebi, romle  bic Sedgeba iseTi gimiuri
elementebisagan, rogoricaa Jangbadi, azoti, naxSirbadi, fosfori, gogirdi,
siliciumi, alumini, rkina, natriumi, kaliumi, kalciumi, magniumi, titani da
sxv, iseTi koncentraciiT, romelic ar aRemateba niadagis ZiriTad tipebSi

maT Seravelobas, miekuTvneba praqgtikulad araasaSiS komponentebs.

30



saSiSroebis | klasi _ gansakuTrebiT saSiSi _maRali ekologiuri
sistema Zlieradaa dazianebuli. aRdgenis periodi aranakleb30 weli
dazianebiswyaros sruladmocilebis SemTxvevasSi;

saSiSroebis Il  klasi __ Zlier saSiSi _ dazianebulia saSualo
ekologiuri sistema. aRdgenis periodi aris aranakleb 10 weli dazianebis

arsebuli wyarodan mavne zemogmedebis Semcirebis Semdeg.

saSiSroebis 1l klasi _ zomierad saSiSi _ dazianebulia dabali
ekologiuri sistema. TviTa Rdgenis periodi_ aranakleb 3 weli.
saSiSroebis IV klasi _ naklebsaSiSi _ Zalian dabali ekologiuri

sistema praqtikulad araa dazianebuli.
saSiSroebis V klasi _ praqgtikulad usafrTxo.
bunebrivi organuli warmoSobis narCenebis komponentebi, romlebic
Sedgeba iseTi naerTebisagan, rogoricaa naxSirwylebi (ujredisi, saxamebeli
da misT.), cilebi, azotSemcveli organuli naerTebi (aminomJavebi, amidebi da
sxva), e.i. nivTierebebi, romlebic gvxvdeba cocxal bunebaSi, miekuTvneba
praqtikulad usafrTxo komponentebis kla SS.
narCenebi axlavs nebismieri sawarmos ( samrewvelo, sasoflo -sameurneo
da misT.) muSaobas. narCenebi gamoiyofa garemoSi: gamonabolqvebis saxiT
atmosferoSi, Camdinare wylebis saxiT wyalsatevebSi, myari samrewvelo da
sayofacxovrebo narCenebis saxiT miwis z edapirze.
sayofacxovrebo Camdinare wylebi da nagavi . Qgalagis garemos
gauaresebis faqtors warmoadgens sayofacxovrebo nagvis dagroveba,
romelTa grovebi amcirebs tyis mwvane zonis farTobs da SeiZleba
atmosferosa da wylis dabinZurebis wyaro gaxdes.

wyals yvelaze metad abinZurebs sayofacxovrebo Camonadeni

komunaluri meurneobis Txevadi narCenebi, romelSic Sedis:
navTobprodugtebi,  Sewonili  nivTierebebi,  qgloridebi,  sulfatebi,

nitritebi, nitratebi, amoniumis marilebi, sinTezuri zedapirul -aqtiuri
nivT ierebebi (magaliTad, sarecxi fxvnilebi), fenolebi, rkina, spilenZi,

TuTia, nikeli, gromi, tyvia, kobalti, alumini, kadmiumi.
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2.7. mtveri

garemos fizikuri dambinZureblebidan yvelaze gavrcelebulia mtveri,
romelic gvxvdeba haerSi yvelgan, yvelaze sufTa haeris pirobebSic Kki.
higienuri  TvalsazrisiT  didi  mniSvneloba aqvs mtvris  qgimiur
Semadgenlobas da nawilakebis zomas.

atmosferul haerSi mtvris nawilakebis saSualo zomaa 7 -8 mkm. mtveri
mavne zegavlenas axdens adamianze, mcenareul da cxovelur samyaroze,
STanTqgavs mzis radiacias daamiTgavlenasaxdens atmosferosa da dedamiwis
zedapiris Termul reJimze.

mtvris nawilakebikondensaciis birTvis rols asr ulebs nislisa da
Rrublebis warmogmnisas. mtvris warmogmnas ZiriTadi wyaroebia: samSeneblo
masalebis  warmoeba, Savi da feradi metalurgiis  sawarmoebi,
avtotransporti, sayofacxovrebo da sawarmoo narCenebis dasawyobebis
adgilebSi amtverebadi da gaRvivebuli ad gilebi. mtvris ZiriTadi nawili
atmosferodan gamoirecxeba nalegebiT.

samrewvelo galagebis mtvris mineraluri nawili Seicavs Tavisufal
siliciumis diogsids (20% -mde). mtvris organuli nawili Sedgeba umTavresad
Wvartlisagan, romelic warmoigmneba sawvavis ara sruli wvis Sedegad.

atmosferos zeda fenebSi mtvris dagroveba iwvevs dedamiwis gacivebas,
ramdendac aZlierebs dedamiwis atmosferos mier mzis sxivebis arekvlas
(nax. 2).

atmosferoSi mtvris ZiriTadi gamonabolqvis mizezebia: mtvris
gariSxali,niadagis erozia, vulkani, zRvis Sxefebi. atmosferoSi mtvrisa
da aerozolebis saerTo raodenobis daaxloebiT 15 -20% Sedegia
adamianis sagmianobisa: samSeneblo masalebis warmoeba, samTomompovebel

warmoebaSi ganebis damsxvreva, cementis warmoeba, mSeneblobada  sxv.

mtveri atmosferos zeda fenebSi

32



dB0L
O3B0

nax2. mzis sxivebis arekvla dedamiwis atmosferos

zeda fenebSi moxvedrili mtvris nawilakebiT

samrewvelo mtveri xSirad Seicavs agreTve sxvadasxva metalisa da
arametalis ogsidebs, romelTa umetesoba (manganumis, tyviis, molibdenis,
vanadiumis, kalis, teluris) togsikuria.

mtveri da aerozolebi aramarto aZnelebs sunTqvas, aramed
iwvevsklimatur cvlilebebsac, ramdenadac aireklavs mzis sxivebs da
aZnelebs dedamiwidan siTbos kosmosSi dabrunebas. magaliTad, e.w. smogi
didi galagebis Tavze 2 -5jer amcirebs atmosferos gamWvirvalobas.

garemos mtvriT dambinZureblebs Soris unda aRiniSnos metalurgiuli
warmoeba, romlis agregatebis muSaoba metwilid dakavSirebulia mtvrisa da
sxvadasxva airadi komponentebis Semcveli airebis gamoyofasTan, romlebic
mavned mogmedeben adamianis organizmze. am airebis nawili (mag., martenis,
saaglomeracio danadgaris airebi) maSinve gamoibolgveba atmosferoSi,
nawili ki gamoiyeneba gimiuri gardagmnebisaTvis (ko gsis airi) an saTbobad
(brzmedis, konverteris, feroSenadnobebis airebi). yvela SemTxvevaSi airi
unda gaiwmindos mtvrisagan, xolo zogjer airadi minarevebisganac.

metalurgiuli saamqroebis tegnologiuri gamonabolgvebi atmosferos
abinZureben ZiriTadad naxSirbad Is oqsidiT, gogirdovani anhidridiT da
mtvriT. romelTagan garemoze arsebiTad mogmedebs mtvris gamobolgva.

amitom metalurgiul sawarmoebSi garemos dacvis mTavari amocanaa mtvris
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gamobolgvis Semcireba. amJamad mowinave qveynebSi mtvris xvedriTi
gamobolgva Semc irebulia 0,5 kg/t gamodnobil foladze. mtvris
gamobolqgvis Semcirebis mTavari gzebia: Jangbad -konventoruli procesis
danergva; Tomasis, SemdegSi ki martenis proceszec uaris Tgqma da meoradi
mtverdaWeris (airis gawmenda saamqroSi) RonisZiebebis TanmimdevrobiTi
Catareba.

atmosferoSi mtvris gamobolqvis Semcirebis RonisZiebebis Semdgom
ganviTarebas mniSvnelovnad gansazRvravs evrokavSiris moTxovnebi.

mowinave ganviTarebul qveynebSi garemoSi Setivtivebuli mtvris
gamobolgva ZiriTadad registrirdeba avtomaturi radiometr uli meTodiT.
tegnikis  Tanamedrove doneze  mtvris  gamonabolqvebis  Semcireba
SesaZlebelia pirvel rigSi warmavali airebis damWeri danadgarebis
srulyofiT da energiis gamoyenebis Semdgomi optimizaciiT.

mtvris ZiriTadi wyaroa energetikuli danadgarebi da foladsadn obi
agregatebi, romlebic Jangbads iyeneben. saaglomeracio fabrikebi mtvriTa
da gogirdovani naerTebiT abinZureben garemos. atmosferos dabinZurebis
yvelaze gavrcelebuli mizezia saTbobis wvisas kvamlis warmogmna. kvamli
aerodispersiuli sistemaa, romelSic mtvr is nawilakebi (nacari da muri)
dispersiul fazas Seadgens, xolo airebi (azotis ogsidebi, naxSirbadis
ogsidi, naxSirbadis diogsidi, gogirdovani airi, gogirdis anhidridi da
sxv.) Lt dispersiul garemos. aseTi dabinZurebis wyaroa magaliTad,
gamaxurebeli Rumeli.

yvelaze uxvi mtvris gamonabolgvi modis saaglomeracio, foladsadnob

da cecxlmedeg warmoebaze, naxSirbadis ogsidebisa £ brZmedisa da
saaglomeracio warmoebaze, azotis ogsidebisa £ martenis saamqgroebze. garda
amisa, zogierTi warmoebis gamonabolgvebi gansakuTreb iIT  togsikur

nivTierebebs Seicavs, romlebic lokalur saSiSroebas warmoadgens da
saWiroebs srulad an TiTgmis srulad gauvneblebas. magaliTad,
feroSenadnobTa calkeuli saxeobis warmoebisas atmosferoSi gaityorcneba

fTori, glori, dariSxani, egvsvalentiani gromi, m anganumi da sxva toqgsikuri

nivTierebebi.
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kogsqgimiuri warmoeba naxSirwyalbadebiT, maT Soris kancerogenebiT
(magaliTad, benz -a-pireniT) atmosferos gaWuWyianebis mniSvnelovani wyaroa.

benz-a-pireni gamoiyofa agreTve foladis Casxmisas boyvebSi L im nivTiereba -
Ta daSlis Sedegad, riTac winaswar aris damuSavebuli boyvis Siga zedapi -
ri. martenis saamqros siaxloves atmosferos gveda fenebSi benz -a-pirenis
koncentracia zogjer dasaSveb normas aRemeteba, rac did ekologiur
safrTxes warmoadgens.

gamobolgvil mtvers sawyisi masalis Sesabamisi gimiuri Semadgenloba
agvs. foladsadnobi agregatebis mtveri Seicavs rkinis da sxva liTonebis
ogsidebs, romlebic mas Semdgomi gamoyenebisTvis sasargeblos xdis.

feradi metalurgiis tegnologiuri procesebis dros warmogmnili
mtveri Seicavs im liTons, romelsac adnoben da Tanaur IliTonebsac L
rkinas, stibiums, kadmiums, TuTias, tyvias, dariSxans, telurs, bismuts,
vercxls da sxv. ase, magaliTad, 1 t pirvelad spilenZze warmoigmneba
2t -ze meti mtveri da 8 t -ze meti gogirdi. amitom aucil ebelia mtveridan
yvela liTonis amowuvrilva.

mtvris garda warmavali airebi mniSvnelovani raodenobiT Seicaven
gogirdovan airebs, aluminis warmoebaSi t HF, SiCl, magniumis warmoebaSi -Cl,,
HCI, TiCl,, Be, fTornaerTebs da sxva airebs, romlebic sawamlavebs
warmoadgenen.

atmosferoSi moxvedrili mtvris 60%, xolo naxSirbadis ogsidisa da
naxSirwyalbadebis naxevari modis araorganizebul gamonabolgvebze.
araorganizebuli ewodeba iseT gamonabolgvebs, romelic ar xvdeba
airdaWeris ZiriTad (tegnologiur) sistemaSi an gamoiyofa damxmare an
momijnave operaciebis dros (magaliTad, cicxvSi liTonis Camosxmisas).
araorganizebuli gamonabolgvebis wyaroebia:

1. amtverebadi masalebis dawuvril manebis, sortirebis, transporti rebisa
da s awyobSi moTavsebis, agreTve remontis ubnebi. am ubnebze warmogmnili

mtveri meqganikuria, SedarebiT msxvili;
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2. aparatebis teqnologiuri Riobebi £ am SemTxvevaSi mtverTan erTad
gamoiyofa mavne airadi nivTierebebi (naxSirbadis, azotis, gogirdis
ogsidebi);

3. arahermetuli wyoba, SemoRobva da armatura _ am SemTxvevaSic adgili
agvs atmosferos gaWuWyianebas, rogorc mtvriT, ise mavne airebiT.

organizebuli tegnologiuri gamonabolgvebis raodenoba
mniSvnelovnad aRemateba araorganizebuli gamonabolqvebis raodenobas.

dasaxlebul adgilebSi haeris dabinZurebis wyaros warmoadgens
niadagi, sabinao gamTbobi danadgarebi, samrewvelo sawarmoebi, transporti
da sxv. gansakuTrebiT maRalia niadagis mtvriT haeris dabinZurebis xarisxi
keTilmouwyobel galagSi. aseT adgilebSi rac ufro intensiuria moZraoba,
miT metia haeris damtverianebis xarisxi.

garda amisa, atmosfero yovelTvis Seicavs kosmosuri warmoSobis
mtvers. dedamiwis zedapirze dRe -RameSi  daaxloebiT 100 t kosmosuri
mtveri gamoiyofa. sufTa adgilebSi dedamiwis zedapiris 1 km 2-ze wlis
ganmavlobaSi gamoyofili kosmosuri mtvris raodenoba 50 tonas Seadgens.

Tumca, kosmosur mtvers higienuri mniSvneloba ar aqvs, radgan misi
koncentraciaZalze umniSvneloa. bunebaSi mtveri warmoigmneba agreTve mTis
ganebis daSlis Sedegad.

galagebisa da sa mrewvelo centrebis haeris dabinZurebis ZiriTad
wyarod iTvleba samrewvelo sawarmoebi, romlebic sawvavis wvis da
tegnologiuri procesebis Sedegad haerSi gamoyofen kvamlsa da mtvers,
mavne airebsa da aerozolebs. aseT sawarmoebs miekuTvneba Savi da feradi
metalurgiis, qgimiuri mrewvelobis sawarmoebi, samrewvelo saqvabeebi,
cementis garxnebi, elegtrosadgurebi, Thoeleqgtrocentralebi da sxv.

yvela samrewvelo sawarmo erTnairad ar abinZurebs atmosferos haers.
dabinZurebis xarisxs ganapirobebs sawarmos xasiaTi, tegnol ogiuri procesi,
nedleuli da produqcia, sawarmos simZlavre, gamoyenebuli sawvavis
raodenoba.

sawvavis wvis Sedegad warmogmnili kvamlis raodenoba da Semadgenloba

damokidebulia sawvavis saxeobaze da xarisxze, wvis reJimze da sisruleze.
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sawvavis arasruli wvis SemTxvevaSi haerSi gamoiyofa arasruli wvis
produqtebis (naxSirbadis ogsidi, naxSirwyalbadebi, Wvartli) Semcveli
sqgeli da Savi kvamli. sawvavis sruli wvis pirobebSi haerSi gamoiyofa
daJangvis saboloo produgtebi: naxSirbadis diogsidi, wylis orTqli,
gogird ovani anhidridi da nacari (mtveri).

gansakuTrebiT  saSiSia feradi  metalurgiis  sawarmoebidan
gamonafrgvevi, romelic Seicavs metad mavne L tyviis, spilenZis, TuTiis da
Sxv. aerozolebs.

mtvris wyaroebi. yovel wliurad msoflio Amdi dr deb:

tona mt vriT. aRniSnuli mtvris saerTo raodenobis ori mesamedi bunebrivi

warmoSobisaa, xolo danarCeni erTi mesamedi antropogenuli sagmianobis

Sedegia.
mTeli msoflios mecnierebi mtvris bunebriv wyaroebad Tvlian Semdeg
movlenebs:
zRvebisa da okeaneebis marilebi. es Semdegnairad aixsneba : zRvis

talRebi miexeTgeba napirze mTis ganebs da rCeba uwvrilesi Sxefebis saxiT,
Sreba, gadaiqceva marilad, Semdeg am marils aitacebs gari da mimofantavs
dedamiwaze, sadac ilegeba mtvris saxiT

vulkanebi. vulkanis amofrqvevisas atmosferoSi gamoifrgveva mTis
ganebis uwvrilesi nawilakebis uzarmazari raodenoba. es nawilakebi,
marilis kristalebis msgavsad, gariT gaifanteba Cveni planetis Soreul
kuTxeebSi . mt ver s war mogmni s aramarto mo q
vulkanebic. amas a dasturebs vulkani sakuraZima (iaponia). mecnierTa
gamoTvlebis Tanaxmad, araaqtiur mdgomareobaSi myofi es vulkani
atmosferoSi yovelwliurad gamoityorcnis 14 milion tona mtvers.
vulkanis axlos mdebare galagi kagosima aRiarebulia Cvens planetaze
yvelaze mt vrian dasaxlebul pungtad. kagosimas trotuarebi, saxlebis
saxuravebi, gazonebi, mosaxleobis mcdelobis miuxedavad, mudmivad

dafarulia mtvris sqeli saburveliT;
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niadagi. niadagis mikroskopul nawilakebTan mimarTebaSi xdeba igive,
rac zRvis marilTan da vulkani s mtverTan. qari aitacebs gamomSrali
gviSis namcecebs da mimofantavs quCebsa da saxlebSi;

udabno. yovelwliurad sagaras udabnodan daaxloebiT aseulobiT
milionobiT tona mikroskopuli mtvris nawilakebi sawvimari Rrublebisa da
garis meSveobiT mimoifanteba mTel msoflioSi. nawilakebi gamoilegeba
mtvris saxiT Crdilo da samxreT amerikis qveynebSi, anagvianeb en evropas da
Soreul avstraliasac;

kosmosuri mtveri. aradedamiwiseuli mtvris wyalobiT Cveni planeta
yovelwliurad aTeulobiT toniT mZimdeba. kosmosuri mtveri dedamiwaze
yvelaze xSirad xvdeba meteoritul wvimebTan erTad.

antropogenuli xasiaTis arausafr Txo mtvris wyaroebia:

sokoebi da sxva mikroorganizmebi;

saavtomobilo saburavebis gadaxexili rezinis nawilakebi;

mineraluri sawvavis wvis produqtebi da avtomobilebis gamonabolqvi
airebi;

yvela Se saZlo gimiuri saSualebebi (sawme ndi da sarecxi fxvnilebi da
T xevadi saSualebebi, Sampunebi, aerozolebi da a.S.);

sigaretis kvamli;

samSeneblo masalebisa da Camogercvlili saRebavebis uwvrilesi

narCenebi.

2.8 mtvris mogmedeba adamianis organizmze

mecnierTa azriT mtveri usafrTxo araa adamianis janmrTelobisaTvis.
maRali  koncentraciis mtvris Semcveli haeris CasunTqva mavnea adamianis
janmrTelobisaTvis. mtveri xels uwyobs iseTi qgronikul daavadebebs,
rogoricaa asTma, alergia da Saqgriani diabeti. garda amisa, iwvevs virusuli
xasiaTis daavadebebs, smenis daqveiTebas, Tirkmleb Is daavadebebs, miokardis
infarqts, meningits, arteriosklerozs, kanis daavadebebs, koniungtivebs.
mtveri xels uwyobs epidemiebis gavrcelebas. aranakleb mavnebelia mtveri

kompiuteruli tegnikisaTvis. ilegeba ra meganizmis detalebze, mtveri xels
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uwyobs  x elsawyoebis muSaobis gaZnelebasa da gauaresebas, SeiZleba
gamoiwvios korozia da mokled SerTvac ki. garda amisa, aparatSi mtvris
dagroveba zrdis misi muSaobis xmaurs.

togsikur nivTierebaTa yvelaze maRali koncentracia aRmoCenilia
samrewvelo zonebis galaqi sa da qalaqis gareubnebis binebSi. saxlis
mtvris ZiriTadi Semadgenelia iseTi mavne elementebi, rogoricaa tyvia da

kadmiumi. Zvel nagebobebSi gacilebiT bevri mtveri grovdeba, vidre axal

nagebobebSi.

atmosferos mtvriT abinZurebs ZiriTadad energetikuli, mo mpovebeli,
metalurgiuli  mrewveloba, samSeneblo masalebis  sawaroebi. mtvris
gamoleqvis dasaSvebi wliuri normaa 250 t/km 2, zogierT mxareSi mtvris
saSualo wliuri gamoleqva mniSvnelovnad aRemateba aRniSnul

mniSvnelobas.

nax. 3. smogi los -anJelesi s Tavze

bunebrivi dabinZureba, e.w. fonuri dabinZureba, aTaswleulebis

ganmavlobaSi mudmiv doneze rCeba.

nax. 4. garemos dabinZurebis wyaroebi

adamiani mravali meTodiT axdens gavlenas atmosferoze.
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nax.5. smogi CineTis did kedelTan

samrewvelo  raionebSi mtveri  Seicavs 20%mde rkinis ogsids , 15%
siliciumis naerTebs, 5% murs da mraval sxvadasxva liTons . es yvelaferi
gadareulia organul mtverTan, romelic Seicavs naxSirwyalbadebs
organuli mJavebis marilebs , romlebic warmoigmneba navTobproduqtebis
dawvisas . mtvris  mniSvnelovani  nawili atmosferoSi xvdeba aFeTqebis
samuSaoebis dros , cementisa da samSeneblo masalebis warmoebis dros . ar
SeiZleba ar Sefasdes atmosferoSi mtvris nawilakebis gamofrgveva ,
romelic Seicavs mZime liTonebs . Tujis warmoebis dros  atmosferoSi

xvdeba dariSxani , fosfori , kala , tyvia , vercxliswylis orTqli

2.9.smogi

atmosferos dabinZurebis erT -erTi mniSvnelovani  dambinZurebelia
naxSirwyalbadebi , romelic ganicdis mravalricxovan gimiur gardagmnas,
uerTdeba azotis da gogirdis ogsidebs , warmogmnis aerozolebs . es
gansakuTrebiT  xSirad xdeba maSin rodesac aseTi naerTebi aRmoCndeba
Thili haeris fenaSi , romlis Tavzec ganTavsebulia civi fena. aseT
SemTxvevaSi haeris masebi ar gadaadgileba da nawilakebi didxans rCeba
Tavis adgilze. ase Cndeba smogi.

smogi, anu fotogimiuri nisli, warmoadgens airebisa da aerozolur

nawilakebs (ZiriTadad naxSirwyalbadebs), ozons, azotisa da gogirdis
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ogsidebs, organul zejangur naerTebs _ fTorogsidantebs. garkv eul
klimatur garemoebaTa (naTeli mziani, ugaro amindi da didi raodenobiT
dambinZurebeli nawilakebis arseboba) damTxvevis SemTxvevaSi mimdinareobs
smogis warmogmnis sakmaod rTuli procesi.

mzis sxivebi iwvevs azotis diogsidis molekulis daSlas azotis

ogsidad da atomur Jangbadad. Jangbadi uerTdeba Jangbadis molekulas da
warmogmnis ozons. azotis ogsidi urTierTgmedebs gamonabolqv airebTan,

ris Sedegadac kidev ufro meti raodenobis ozoni warmoigmneba. ozoni
TandaTanobiT grovdeba, urTierTgmedebs gamonab olqv airebTan. es reaqcia
iwvevs sxvadasxva perogsidebis koncentraciis gazrdas.

2.10.aerozolebi

xelovnuri  aerozolebiT haeris dabinZurebis ZiriTadi wyaroa
Tboeleqtrosadguri, romelic gamoiyenebs maRali nacrianobis gvanaxSirs,
gamadidrebeli fabrika, metalurgiuli, cementis, magnezitisa da muris
garxnebi. am wyaroebidan aerozoluri nawilakebi gamoirCeva qimiuri
Semadgenlobis mravalgvarobiT. ufro xSirad aerozolebis SemadgenlobaSi
aris siliciumis, kalciumis da naxSirbadis naerTebi, iSviaTad _ rkinis,
magniumis, manganumis, TuTiis, spilenZis, nikelis, tyviis, stibiumis,
bismutis, selenis, dariSxanis, beriliumis, kadmiumis, qromis, kobaltis,
molibdenis ogsidebi, agreTve azbesti.

kidev ufro mravalferovania organuli mtveri, alifaturi da
aromatuli naxSirw yalbadebis , organuli mJavebis marilebis CaTvliT.
organuli mtveri warmoigmneba narCeni  navTobprodugtebis dawvisas,
navTobgadamamuSavebel, navTobgimiur da sxva msgavs sawarmoebSi pirolizis
procesSi.

garemos sanitariuli Sefaseba xdeba mavne nivTier ebebis zRvruli
dasaSvebi koncentraciebisa da zRvruli dasaSvebi gamonabolgvebis
mixedviT. saerTotoqgsikuri mogmedebis mtvrisa da airebisaTvis dadgenilia
magsimaluri saSualodReRamuri koncentracia, xolo lorwovani garsis
gamaRizianebeli mogmedebis mgone mtvrisa da airisaTvis £ magsimaluri

erTjeradi koncentracia. imis gamo, rom metwil mtversa da airs

41



kombinirebuli mogmedeba axasiaTebs, maTTvis moyvanilia rogorc erTjeradi,
ise saSualo dRe  -Ramuri koncentraciebi
narCenebi gamoiyofa tegnosferos yvela Semadgenel ele mentSi: sawarmoo
saTavsebis muSa da sxva saxis zonebSi, samrewvelo moednebze, galagSi da
sacxovrebel saTavsebSi.
narCenebi abinZureben garemos da warmogmnian garemoSi saSiS zonebs,
romelTaTvisac damaxasiaTebelia toqsikur nivTierbaTa maRali

koncentraci  ebi da/an energetikuli zemogmedebis amaRlebuli doneebi.

nax. 6. sayofacxovrebo narCenebiT dabinZurebuli sanapiro

3.1.atmosfero  da misi dabinZureba
atmosfero (berZ. atmos sunTqgva, aorTgleba da sphairai sfero ) aris
dedamiwis irgvliv haeris garsi, romelic masTan erTad brunavs. dedamiwis
atmosfero unikaluria. misi Semadgenloba (%) aseTia: azoti t 78,1; Jangbadi t
21;argoni t 0,9 dasxvaairebi( CO, Hp, He, Ne daa.S.).

atmosfero Sedgeba mudmivi, cvladi da SemTxveviTi komponentebisagan.

atmosferos mudmivi komponentebia : Jangbadi, azoti, inertuli airebi.
atmosferos cvladi komponentebia : naxSirbadis diogsidi (0,02 £ 0,04 %),
wylis orTqli (4% -mde).

90 km simaRlemde a tmosferos mudmivi komponentebis fardobiTi
Semadgenloba ucvlelia. 90 km zeviT mzis ultraiisferi sxivebis gavleniT

midis atmosferos airebis molekulebis disociacia da atmosferos

42



Semadgenlobis  Zlieri  cvlileba. atmosferos am  nawilis tipuri
maxasiaTebelia ozonis fena da atmosferos sakuTari naTeba.

atmosfero aucilebelia sicocxlisaTvis: igi xels uwyobs sunTqvis
procesebs, gadaaqgvs airadi nivTierebebi ( mcenareuli or ganizmebis sicocxlis
safuzveli) , aregulirebs dedamiwaze temperaturas, klimats, agreTve
Rrublebis, naleqgebis warmogmnis da maTi gadatanis pirobebs. atmosfero
Seakavebs mzis ultraiisferi gamosxivebis did nawils. garda amisa,
atmosfero aris sahaero transportis da frinvelebis gadaadgilebis garemo,
radiotalRebisa da bgeriTi rxevebis gavrcelebis garemo. atmo sfero aris
Jangbadis, azotis, neonis, argonis da sxva inertuli airebis miRebis

bunebrivi resursi.

atmosferuli haeris masebis moZraoba aris erT -erTi mniSvnelovani
faqtori, romelic gansazRvravs bunebrivi garemos mdgradobas. am
TvalsazrisiT ~ xelsayrelia m usonuri klimatis raionebi, sadac

uzrunvelyofilia bunebriv.  garemoSi gamoyofil dabinZurebaTa gabnevis

optimaluri pirobebi. yvelaze naklebadxelsayreliakomtinentaluri klimatis

raionebi, romelTaTvisacdamaxasiaTebelia anticiklonebis  gabatoneba da
temperaturul i inversiebi. haeris masebis mSvidi mdgomareoba Sexamebuli
temperaturul inversiebTan, romelic tipuria mTaTaSorisiRrmulebisaTvis,

iwvevs atmosferos aqtiuri cirkulaciis Semcirebas da xels uwyobs haerSi

kvamlisa daiseTikomponentebis dagrovebas, romelic ab inZurebs niadags,
zedapirul da, xSirad, miwisqveSa wylebsac.

dReisaTvis atmosfero ganicdis Zlier anTropogenul zemogmedebas,

romelic damRupvelia bunebrivi garemosaTvis t arsebobs atmosferos
Jangbadis wonasworobis darRvevis didi saSiSroeba. magaliTisTvis, 1 kg
gvanaxSiris, mazuTis an 1 m 3 bunebrivi airis dawvisas ixarjeba 11 m 3 haeri,

xolo Tanamedrove reaqtiuli TviTmfrinavi evropidan amerikaSi gadafrenisas

imden Jangbads moixmars, ramdensac mTeli dRis ganmavlobaSi warmogmnis 10
aTasi ha tye. anTropogenuli zemogmedebis Sedegad sahaero garemo Seicavs:
meTans, naxSirbadis, gogirdisa da azotis ogsidebs, wyalbads, ozons, mtvers,

Whvartls da a.S. simaRlis momatebisas atmosferos dabinZureba mcirdeba.
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atmosferos minarevi ewodeba atmosferoSi gabneul nivTierebas,
rom elic ar Sedis mis mudmiv Semadgenlobasi.

atmosferos dambinZurebeli nivTiereba aris aris haeris minarevi,
romelic araxelsayrel zegavlenas axdens garemoze da mosaxleobis
janmrTelobaze. ramdenadac minarevebma atmosferoSi SeiZleba ganicadon
sxvadasxva saxis gardagmna, isini SeiZleba pirobiTad daiyos pirvelad da
meorad minarevebad.

atmosferos pirveladi minarevi ewodeba minarevs, romelic gansaxilvel
intervalSi inarCunebs Tavis fizikur da qimiur Tvisebebs. atmosferoSi
minarevebis gardagmna aris procesi, romlis drosac atmosferos minarevebi
bunebrivi da anTropogenuli fagtorebis zemogmedebi, agreTve erTmaneTs
Soris urTierTgmedebis Sedegad ganicdian fizikur da gimiur cvlilebebs.

atmosferos meoradi minarevebi warmoigmneba pirveladi minarevebis
gardagmnis Sedegad.

adamianis organizmze zemogmedebis bunebis mixedviT atmosferos
dabinZureba iyofa fizikur da gimiur dambinZureblebad.

garemos dambinZureblebidan yvelaze srulyofilad Seswavlilia
gimiuri dabinZureba.

atmosferos gimiuri dambinZureblebi xasiaTdeba oTxi niSnis mixedviT:
agregatuli mdgomareobis, gimiuri Semadgenlobis, nawilakebis zomisa da
gamofrgveuli nivTierebis masuri ricxvis mixedviT.

dambinZurebeli nivTiereba atmosferoSi gamoirgveva m t vris, kvamlis,
nislis, orTqlis da airadi nivTierebebis narevis saxiT.

at mosferoSi  gamobolqvis wyaroebi iyofa bunebriv  (bunebrivi
procesebiT gamowveul), da antropogenul (tegqnogenur _  adamianis
sagmianobiT gamowveul) wyaroebad.

bunebrivi wyaroebiT gamoyofili minarevebia:

1. mcenareuli, vulkanuri, kosmosuri warmoSobis mtveri,
niadagis eroziis produgtebi, zRvis marilis nawilakebi, nisli,

stepisa da tyis xanZrebis kvamli da airebi, vulkanis
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gamonafrgvevebi; mcenareuli, cxoveluri da baqteriuli warmoSobis
produqtebi;

2. bunebrivi wy aroebi, Cveulebriv, SedarebiT moklevadiani
mogmedebisaa. bunebrivi wyaroTi atmosferos dabinZurebis done
fonuria da naklebad icvleba droSi.

atmosferuli haeris dabinZurebis antropogenuli wyaroebi, romlebic
ZiriTadad samrewvelo sawarmoebs da transports w armoadgenen,
gamoirCevian mravalricxovnebiTa da saxeebis mravalgvarobiT.

atmosferoSi gamobolqvis wyaroebi iyofa: wertilovan, xazur da
moculobiT wyaroebad; es wyaroebi iyofa organizebul da araorganizebul
wyaroebad. organizebuli wyaroebidan dambinZurebeli nivTiereba
atmosferoSi xvdeba specialuri airsadenebis, haersadenebisda milebis

gavliT.

3.2. atmosferuli haeris dabinZureba
atmosferuli  haeris  ZiriTadi anTropogenuli  dambinZurebelia
avtotransporti, Tboenergetika da mrewvelobis mTeli rigi dargebi.

yvelaze gavrcelebul togsikur nivTierebebs, romlebic abinZureben

atmosferos, warmoadgens: naxSirbadis monogsidi (CO), gogirdis diogsidi
(SO,), azotis ogsidebi (NxOy), naxSirwyalbadebi (CHy) da mtveri.
garda amisa, atmosferoSi gamoirtyocneba sxva, ufro togsikuri

nivTierebebic. ase, magaliTad, elegtronuli mrewvelobis qarxnebis
saventilacio sistemebidan gamonabolgvebi Seicavs gogirdmJavas, grommJavas
da sxva mineralur mJavaTa orTgls; organul gamxsnelebs. amJamad
aRricxulia atmosferos dambinZurebeli 5 00ze meti nivTiereba da maTi
ricxvi TandaTan izrdeba.

galagebSi atmosferuli haeris didi nawili aRwevs
sacxovrebel saxlebSi. zafxulobiT (Ria fanjrebis SemTxvevasSi)
sacxovrebel saTavsoSi haeris Semadgenloba gareTa haeris Semadgenlobis
identuria9  0%-iT, xolo zamTarSi £ 50%iT.
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3.3.galaqi da atmosferuli haeri
antropogenuli sagmianobis Sedegad bunebis yvelaze saxeSecvlili

teritoriebia msxvili galagebi, galaquri aglomeraciebi da urbanizebuli

raionebi. rac ufro maRalia mecnierul -tegnikuri progresis done, miT

ufro didi datvirTva modis garemoze.

adamianis janmrTelobisaTvis didi mniSvneloba aqvs qalagebisa da
samrewvelo centrebis atmosferos haeris sanitariul dacvas, romelic dRis
wesrigSi dadga  XIX saukunis bolos da mas Semdeg mrewvelobis, energetik
da transportis ganviTarebis kvaldakval sul ufro aqtualuri xdeba.

adamianis sasicocxlo procesebis swrafad warmarTvisaTvis udidesi
mniSvneloba aqvs haeris normalur gimiur Semadgenlobasa da fizikur
Tvisebebs. atmosferos mdgomareobiT ganisazRvreba amindi, klimati da
bunebis mravali sxva movlena.

dasaxlebuli adgilebisagan moSorebiT, gansakuTrebiT mTian adgilebSi
da zRvis sanapiroze haeri sufTaa. qalagisa da samrewvelo centris haerSi
bevria damabinZurebeli nivTiereba; haeris dabinZurebis xasiaTi da
intensi voba  ZiriTadad damokidebulia damabinZurebeli  wyaros
Taviseburebaze da simZlavreze.

galaqgis haeris SemadgenlobaSi umTavresad vxvdebiT mtvers, Wvartls,
gogirdovan airs, naxSirbadis monogsids. mogmedi sawarmoebis specifikis
mixedviT, haerSi SeiZleba Sevxvde T sxva mavne nivTierebebsac, rogoricaa:
azotis oqsidebi, gogirdnaxSirbadi, glori, gogirdwyalbadmJava, fTori,
vercxliswyali, tyvia, dariSxani da sxv.

naxSirbadis oqgsidiT qalagis haeris mniSvnelovani dambinZurebelia
avtotransporti. dadgenilia, rom satvirTo avtomangana qalaqgis pirobebSi
moZraobis dros erT saaTSi gamoyofs 6 m 3 naxSirba dis ogsids, msubugqi
avtomangana_ 3 n#-s. avtomanganis mier gamobolqvili airebis SemadgenlobaSi
Sedis agreTve rTuli naxSirwyalbadebi, azotis ogsidebi.

garemos haerSi damabinZureb eli nivTierebebis koncentracia

damokidebulia mraval faqtorze: drois erTeulSi haerSi gamoyofili
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nivTierebis absolutur raodenobaze, haerSi mis ganzavebaze, atmosferos
TviTgawmendis procesebze, haeris temperaturaze, tenianobaze da sxv.

haerSi minarevebis gan awileba damokidebulia dambinZurebeli
nivTierebis fizikur -qimiur Tvisebebze, magaliTad, sxva Tanabar pirobebSi ,
atmosferos naxSirbadis ogsidis koncentracia ZiriTadad ZiriTadad haeris
masebis gadaadgilebiT da haeris fenaSi turbulenturi SereviT
regulirdeb a. atmosferuli mtvris koncentracia regulirdeba
gravitaciuli daleqviT, xolo gogirdovani anhidridisa _ daJangviT da
sxva naerTebSi transformaciiT. es ukanaskneli procesi mniSvnelovnadaa
damokidebuli mzis radiaciis intensivobaze, haerSi azotis ogsidebis da
ozonis, agreTve tenis arsebobaze.

galagebisaTvis specifikuria garemos eleqtromagnituri dabinZureba,

amaRlebuli xmauri da vibracia. msxvil galagebSi mTavar magistralebze

xmauris done 95 db-s aRwevs, rac iwvevs axlo mdebare sacxovrebel
SenobebSi xmauris sanitariul  normebis (55 db) mniSvnelovnad
gadaWarbebas.

dasaxlebul adgilebSi haeris dabinZurebis wyaros warmoadgens
niadagi, sabinao gamTbobi danadgarebi, samrewvelo sawarmoebi, transporti
da sxv. gansakuTrebiT maRalia niadagis mtvriT haeris dabinZurebis xarisxi
keTilmouwyobel qalagSi. aseT adgilebSi rac ufro intensiuria moZraoba,
miT metia haeris damtverianebis xarisxi.

bunebaSi mtveri warmoigmneba agreTve mTis ganebis daSlis Sedegad.

galagebisa da samrewvelo centrebis haeris dabinZurebis ZiriTad
wyarod iTvleba samrewvelo sawarmoebi, romlebic sawvavis wvis da
tegnologiuri procesebis Sedegad haerSi gamoyofen kvamlsa da mtvers,
mavne airebsa da aerozolebs. aseT sawarmoebs miekuTvneba Savi da feradi
metalurgiis, qimiuri mrewvelobis sawarmoebi, samrewvelo s agvabeebi,
cementis garxnebi, elegtrosadgurebi, Tboelegtrocentralebi da sxv.

mtveri, romelic yvelaze gavrcelebuli dambinZurebelia, gvxvdeba

haerSi yvelgan, yvelaze sufTa haeris pirobebSic ki. higienuri
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TvalsazrisiT didi mniSvneloba aqvs mtvris gimiur Semad genlobas da
nawilakebis zomas.

atmosferul haerSi mtvris nawilakebis saSualo zomaa 7 -8 mkm. mtveri
mavne zegavlenas axdens adamianze, mcenareul da cxovelur samyaroze,
STanTqgavs mzis radiacias daamiTgavlenasaxdens atmosferosa da dedamiwis
zedapiris Termul reJimze.

mtvris nawilakebi kondensaciis birTvis rols asrulebs nislisa da
Rrublebis warmogmnisas. mtvris warmogmnas ZiriTadi wyaroebia: samSeneblo
masalebis  warmoeba, Savi da feradi metalurgiis  sawarmoebi,
avtotransporti, sayofacxovrebo da sawarmoo narCen ebis
dasawyobebisadgilebSi amtverebadi da gaRvivebuli adgilebi. mtvris
ZiriTadi nawili atmosferodan gamoirecxeba naleqebiT.

yvela samrewvelo sawarmo erTnairad ar abinZurebs atmosferos haers.
dabinZurebis xarisxs ganapirobebs sawarmos xasiaTi, tegnologiur I procesi,
nedleuli da produqcia, sawarmos simZlavre, gamoyenebuli sawvavis
raodenoba.

sawvavis wvis Sedegad warmogmnili kvamlis raodenoba da Semadgenloba
damokidebulia sawvavis saxeobaze da xarisxze, wvis reJimze da
sisruleze.sawvavis arasruli wvis SemTx vevaSi haerSi gamoiyofa arasruli
wWvis produqgtebis (naxSirbadis oqgsidi, naxSirwyalbadebi, Wvartli)
Semcveli sgeli da Savi kvamli. sawvavis sruli wvis pirobebSi haerSi
gamoiyofa daJangvis saboloo produgtebi: naxSirbadis diogsidi, wylis
orTqli, gogirdovani anhidridi da nacari (mtveri). gansakuTrebiT saSiSia
feradi metalurgiis sawarmoebidan gamonafrqvevi, romelic Seicavs metad
mavnet tyviis, spilenZis, TuTiis da sxv. aerozolebs.

naxSirbadis ogsidiT qalagis haeris mniSvnelovani dambinZurebelia

avtotransporti . dadgenilia, rom satvirTo avtomangana qalaqgis pirobebSi
moZraobis dros erT saaTSi gamoyofs 6 m 3 naxSirbadis ogsids, msubuqi
avtomangana _ 3 m3s. avtomanganis mier gamobolqvili airebis

SemadgenlobaSi Sedis agreTve rTuli naxSirwyalbadebi, azotis ogsidebi
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garemos haerSi damabinZurebeli nivTierebebis koncentracia
damokidebulia mraval faqtorze: drois erTeulSi haerSi gamoyofili
nivTierebis absolutur raodenobaze, haerSi mis ganzavebaze, atmosferos
TviTgawmendis procesebze, haeris temperaturaze, tenianobaze d a Sxv.

haerSi minarevebis ganawileba damokidebulia dambinZurebeli
nivTierebis fizikur -qimiur Tvisebebze, magaliTad, sxva Tanabar pirobebSi ,
atmosferos naxSirbadis ogsidis koncentracia ZiriTadad ZiriTadad haeris
masebis gadaadgilebiT da haeris fenaSi tu rbulenturi  SereviT
regulirdeba. atmosferuli mtvris koncentracia regulirdeba
gravitaciuli daleqviT, xolo gogirdovani anhidridisa _ daJangviT da
sxva haerTebSi transformaciiT. es ukanaskneli procesi mniSvnelovnadaa
damokidebuli mazis radiaciis intensivobaze, haerSi azotis ogsidebis da
ozonis, agreTve tenis arsebobaze.

3.4. atmosferos haeris TviTgawmenda

atmosferos haeris dabinZurebis paralelurad adgili aqvs haeris
TviTgawmendis procesebs, romelsac safuZvlad udevs fizikuri da gimiuri
procesebi.

haerSi Setivtivebuli mtvris nawilakebi TandaTanobiT ilegebian miwis
zedapirze. amasTan, miT ufro swrafad, rac ufro didia mtvris nawilakis
diametri da rac ufro mcirea haeris moZraobis siCqare.

atmosferoSi adgili aqvs agreTve airebis ganeitralebas. magaliT
gogirdovani anhidridi TandaTanobiT gardaigmneba gogirdmJavad da/an
gogirdovanmJavad, romelic Semdeg neitraldeba haerSi Semavali amiakiT an
mtvris nawilakebiT.

haeris  TviTgawmendis procesi mWidrod aris dakavSirebuli
atmosferuli nalegebis raodenobasTan. nalegebis saSualebiT haeri
Tavisufldeba rogorc mtvris nawilakebisagan, ise haerSi gafrgveuli
nivTierebebis nawilisagan, ris gamoc nawvimarze haeri SedarebiT sufTaa.

atmosferuli haeris TviTgawmendis procesi Zalian nela midis, amitom
aucilebelia atmosferuli haeris dacvis efeqturi RonisZiebebis SerCevada

gatareba.
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galagebSi SeimCneva atmosferos dabali TviTgawmendis unari, rac

gamowveulia haeris maRali mtvrianobiT da qaris siCqgaris dacemiT.

3.5.atmosferuli haeris dabinZurebis higienuri mniSvneloba

dabinZurebuli atmosferuli haeri garkveul pirobebSi adamianis
organizmSi ama Tu impaTologiis ganviTarebis mizezi SeiZleba gaxdes.
garda amisa, Iigi gavlenas axdens meteorologiur pirobebze. klimatis
globalur cvlilebas iwvevs adamianis sameurneo sagmianobis S edegad
gamoyofili naxSirmJava airis, atmosferuli mtvris koncentraciis da
Tburi energiis gazrda. kvamlis Semadgeneli myari nawilakebi gmnia e.w.
kondensaciis birTvebs, romelzec xdeba haerSi arsebuli wylis orTqlis
kondensacia. es xels uwyobs nislis da atmosf eruli nalegis warmogmnas.

Tavi 4
4.1 Hhidrosfero da misi dabinZureba

hidrosfero dedamiwis nawilia, romelic warmoadgens okeaneebis,
zRvebis, tbebis, mdinareebisa da SesarTavebis, wyalsatevebis da miwisqveSa
wylebis erTobliobas. hidrosfero dedamiwis yvelaze Txel garss
warmoadgens.  wyali yvelaze gavrcelebuli naerTia dedamiwaze. misi
raodenoba 10 18 t -s aRwevs da dedamiwis zedapiris daaxloebiT 4/5 nawils
faravs. wyali mniSvnelovan rols asrulebs mrewvelobaSi, yofa -cxovrebasSi.
wyali gansakuTrebiT aucilebelia sicocxli s SesanarCuneblad. wyali
uzarmazar rols TamaSobs planetis cxovrebasSi.

liTosferoSi mdebareobis mixedviT wylebi iyofa: zedapirul, gruntis
da siRrmiseul wylebad.

marilebis Semcvelobis mixedviT wylebi iyofa mtknar da marilian
wylebad. ganasxvaveben agreTve Ter mul (maRali temperaturis mqgone) da
samkurnalo wylebs. adamianis sagmianoba warmoudgenelia wylis gareSe.
amasTan, ganasxvaveben or cnebas: wyalsargwblobas da wyalmoxmarebas.

wyalsargebloba gulisxmobs wylis, rogorc garemos an meqanikuri
wyaros, gamoyenebas (wylis transporti, hidroenergetika, Tevzis meurneoba),

wyalmoxmareba ki gulisxmobs mosaxleobis, sayofacxovrebo organizaciebis,
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mrewvelobis, soflis meurneobis mier wylis aRebas (gamoyenebas)
wyalsatevebidan da wyalsadinarebidan.

wylis xarji sayofacxovrebo mizniT . syofacxovrebo mizniT wyali
ixarjeba dasalevad, sakvebis mosamzadeblad, gasarecxad, dasabanad,
sibinZuris Casarecxad kanalizaciaSi da baRebisa da QuCebis mosarwyavad.
evropaSi erT sul mosaxleze sayofacxovrebo mizniT wylis dReRamuri
xarji Seadgens d  aaxloebiT 230 |. Tanamedrove qalaqebSi erTi adamiani
dRe-RameSi 300500 | wyals moixmars.

wylis xarji samrewvelo mizniT. samrewvelo mizniT gamoyenebuli
wylis 85% -ze meti ixarjeba gacivebis procesebSi. danarCeni nawili ixarjeba
nedleulis recxvis, airebis g arecxvis procesebSi,
hidrotransportirebisaTvis da gamxsnelad. ase, magaliTad, erTi msubuqi
avtomobilis gamoSvebaze ixarjeba daaxloebiT naxevari milioni litri
wyali; es raodenoba moicavs rogorc wylis daubrunebel xarjs, ise

ganmeorebiT gamoyenebul wyals.

wylis xarji soflis meurneobaSi . wylis mniSvnelovani raodenoba
ixarjeba sasoflo -sameurneo kulturebis mosarwyavad.
wylis xarji hidroenergiis misaRebad . wyali gamoiyeneba hidro - da

TboeleqtrosadgurebSi rogorc orTglis misaRebad, ise gasaciveblad.

wylis dabin  Zureba. wylis dabinZureba aris mdinareSi, nakadulSi,
tbaSi, zRvasa da okeaneSi sxvadasxva fizikuri, gimiuri da biologiuri
nivTierebebis moxvedris Sedegad misi xarisxis gauareseba. wylis
dabinZurebas mravali mizezi aqvs. wyali didi raodenobiT gamoiyeneba
mrewvelobaSi. magaliTad, 1 t cementis warmoebaze ixarjeba 100 m 3 wyali.
nebismier procesSi gamoyenebisas wyali ganicdis dabinZurebas, romelic
SeiZleba iyos togsikuri,aratoqsikuri, bagteriuli, Tburi da a.S.

dabinZurebis wyarosgan damokidebulebiT Camdinare wylebi iyofian
sameurneo-sayofacxovrebo (sameurneo  -fekalur), atmosferul (niaRvrul) da

samrewvelo Camdinare wylebad.
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sameurneo-sayofacxovrebo Camdinare wyali Seicavs organuli da
mcenareuli warmoSobis dambinZureblebs. aseTi Camdinare wyali damatebiT
gawmenda moiTxovs.

sayofacxovrebo Camdinare wyali, romelic Seicavs, magaliTad,
sinTezur sarecx saSualebas, bolos da bolos xvdeba mdinaresa da zRvaSi.
niadagis zedapiridan gadarecxili sasugi xvdeba wyalsadinarSi, xolo
igidan tbebsa da zRvebSi. yovelive es iwvevs wylis Zlier dabinZurebas,
gansakuTrebiT ki Caketil auzSi _ tbebSi, yureebsa da fiordebSi.

samrewvelo Camonadeni, romelic Seicavs araorganul da organul
narCenebs, xSirad Caedineba mdinareebsa da zRvebSi. wyalTan erTad
yovelwliurad Caedineba aTasobiT gimiu ri nivTiereba, romelTa mogmedeba
garemoze bolomde cnobili araa. maTgan asobiT nivTiereba axal naerTs
warmoadgens. Tumca samrewvelo Camonadeni XxSir SemTxvevaSi winaswar
iwmindeba, is mainc Seicavs togsikur nivTierebebs, romelTa aRmoCena Znelia.

wyalsatevS i moxvedrili dabinZureba grovdeba fskeris danalegebSi,
zoo - da fitoplanqtonSi. mtknari wylis TevzebSi aRmoCenilia kadmiumis,
tyviis, gromis, stronciumis, kobaltis da sxva mZime liTonebis maRali
Semcveloba.

ganasxvaveben Ssmdegi saxis samrewvelo Camdinare wylebs:

-pirobiTad sufTa wyals;

-WuWyian wyals, romelic SemadgenlobiT sameurneo -feklur wyals
uaxlovdeba;

-Zalian WuWyian wyals, romlis wyalsatevebSi CaSvebam SeiZleba
gamoiwvios mZime Sedegebi, rogorc adamianebisaTvis, ise cxovelebisaTvis da
mcenareebisaTvis. sameurneo -fekalur da, rogorc wesi, sawarmoo Camdinare
wyali zedmiwevniT unda gaiwmindos, ramdenadac is SeiZleba Seicavdes
organul (sakveb narCenebs, mcenareul zeTs, organul maJavebs da a.S.) da
mineralur (qviSas, widas, gaxsnil da gauxsne | marilebs da misT.)
nivTierebebs. organuli nivTierebebiT dabinZurebas Tan axlavs baqteriuli

dabinZureba.
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pirobiTad sufTa wyali gawmendis gareSe SeiZleba CaSvebul
igneswyalsatevSi, WuWyiani ki _ mxolod gawmendis Semdeg. gawmendis xarisxi
damokidebulia gaW uWyianebis maCvenebelze, romelic axasiaTebs gaWuWyianebis
xarisxs da Semadgenlobas. Camdinare wylebis gawmendasTan dakavSirebuli
danaxarjebi Zalian didia, amitom gawmendis konkretuli sgemis SerCeva
damokidebulia sanitariuli TvalsazrisiT gawmendis saWiro xa risxze.
gawmendis xarisxis maxasiaTeblebia:

-gauxsneli Setivtivebuli nivTierebebis Semcveloba;

-Jangbadis biogimiuri moxmareba;

-Jangbadis gimiuri moxmareba;

-aqtiuri reaqcia da sxv.

4.2. miwiszeda wyl ebis dabinZureba

myari narCenebi. Tu wyalSi myari nivT ierebis didi raodenobaa
Setivtivebuli, igi mzis sinaTlisTvis xdeba gaumWhvirvale da amiT wylis
auzSi fotosinTezis procesi ferxdeba. es ki, Tavis mxriv, wylis auzebSi
kvebis jaWvSi darRvevebs iwvevs. garda amisa, myari narCenebi iwvevs
mdinareebisa da san aosno arxebis dalamvas, ris gamoc aucilebelia fskeris
CaRrmavebis samuSaoebis xSirad Catareba.

evtrofikacia . samrewvelo da sasoflo -sameurneo Camdinare wylebSi
didia nitratebisa da fos fatebis Semcveloba. es iwvevs C aketili
wyalsatevebis gadajerebas sasuqi nivTierebebiT da wyalsatevebSi
umartivesi mikroorganizmebis _ wyalmcenareebis gaZlierebul zrdas, magram
samwuxarod es wyalmcenareebi Tevzebis umetesobisaTvis saWmelad uvargisia.
wyalmcenareebis gabardva iwvevs wylid an didi raodenobis Jangbadis
STanTgmas, ris Sedegadac xdeba Jangbadze wylis biogimiuri moTxovnilebis
gazrda. amasve iwvevs wyalSi biologiuri narCenebis, magaliTad, mergnis
celulozis an daumuSavebeli kanalizaciis wylis moxvedra. aseT areSi
SeuZlebelia sxva mcenareebisa da cocxali organizmebis arseboba.
samagierod, Zlier mravldebian mikroorganizmebi, romlebsac mkvdari
mcenareuli da cxoveluri gsovilebis gaxrwnis unari gaaCniaT. aRniSnuli

mikroorganizmebi STanTgamen kidev ufro met Jangbads da warmogmnian kidev
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ufro met nitratebs da fosfatebs. aseT wyalsatevSi TandaTanobiT
mcirdeba mcenareTa da cxovelTa saxeobebi. gansakuTrebiT ziandeba
Tevzebis samyaro. saboloo jamSi, mkvdari qsovilebis gamxrwneli
wyalmcenareebis da mikroorganizmebis gamravlebis Sedegad mcirdeb a
Jangbadis koncentracia, rac iwvevs tbebis daZvelebas da maT daWaobebas. am
process evtrofikacia ewodeba.
miwiszeda wylebis dabinZureba . wyalsatevebi binZurdeba zedapiruli
nasxletebiT da Camdinare wylebiT.
wyalsatevebi binZurdeba mrewvelobis sxvadasx va dargis

(metalurgiuli, navTobgadamamuSavebeli, gimiuri da sxva), soflis da
sayofacxovrebo -komunaluri meurneobis Camdinare wylebiT.

wyalsatevebis dambinZureblebi SeiZleba iyos:

1 biologiuri (organuli mikroorganizmebi);

1 qimiuri £ cvlis wylis gimiur Semadgenlobas;

N fizikuri - cvlis wylis sikamkames, temperaruras da sxva

maCveneblebs.

metalurgia wylis erT -erTi - msxvili  momxmarebelia. metalurgiul
sawarmoebSi wyali moixmareba da Camdinare wylebi warmoigmneba iseTi
operaciebis dros rogoricaa: madnis gamd idreba; tegnologiuri airebisa da
aspiraciuli  haeris gawmenda; mtvris, nacris da sxva masalebis
hidrotransportireba; widis granulacia; Tujis Camosxma; tegnologiuri
agregatebis, liTonis naglinis gaciveba da a.S.
Camdinare wylebis 60 -70% miekuTvneba ew. Api robi T suf Tabo Cam

romlis temperatura wyalsatevebis wylis temperaturasTan SedarebiT

maRalia. Camdinare wylebis danarCeni 30 -40% dabinZurebulia sxvadasxva mavne
minareviT.
biologiuri dambinZureblebi wyalsatevebSi xvdeba sayofacxovrebo

da samrewvelo nasxletebTan erTad, ZiriTadad kvebis, samedicino -
biologiuri, celuloza -gaRaldis mrewvelobis sawarmoebidan.
gimiuri dambinZureblebi  wyalsatevebSi  xvdeba  samrewvelo,

zedapirul da sayofacxovrebo nasxletebTan erTad, maT miekuTvneba:
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navTobproduqgtebi, mZime liTonebi da maTi naerTebi, mineraluri sasuqebi,
pesticidebi, sarecxi saSualebebi.

fizikuri dambinZureblebi wyalsatevebSi xvdeba samrewvelo
nasxletebTan erTad, Saxte bidan, karierebidan, samrewvelo zonebis, galagebis,
satransporto magistralebis Carecxvisas, atmosferuli mtvris daleqvis
Sedegad.

saqarTveloSi wylis dabinZurebis yvelaze maRali done SeimCneva

mdinareebSi: mtkvari, yvirila, maSavera.

araorganuli narC enebis togsikuroba . mdinareebsa da zRvebSi samrewvelo
Camdinare wylebiT Catanili mZime liTonebis koncentraciam SeiZleba saSiS
dones miaRwios. stabiluri togsikuri gimiuri nivTierebebi fskerze ileqeba
da am wyalsatevebis mudmiv meorad dabinZurebas iwvevs. m agaliTad, baltiis
zRvis fskerze danaleqi Seicavs mZime liTonebs, fosfor - da gogirdSemcvel
naerTebs, glororganul nawarmebs da sxva damabinZurebel nivTierebebs.
mecnierebma gamoavlines zRvis Tevzis (gansakuTrebiT virTevzas, gorWilas,
xekis) dabinZureba Zlie rtogsikuri meTilvercxliswyliT, xolo zRvis iseT
produqtebSi, rogoricaa kreveti da zRvis savarcxela, aRmoCenilia aseve
Zliertogsikuri eTilvercxliwyali. damafigrebelia agreTve sasmel wyalSi
nitratebis donis amaRleba. wyalSi nitratebis maRali Semcveloba kuWi

kibos iwvevs, xolo bavSvebSi b gazrdili sikvdilianobis mizezs warmoadgens.

4.3. wylis dabinZurebis wyaroebi

dasaxlebuli pungtebi . wylis dabinZurebis yvelaze tradiciul wyaros
warmoadgens sayofacxovrebo (an komunaluri) Camdinare wylebi. galagebis
wyalmoxmareba Cveulebriv fasdeba erT sul adamianze wylis saSualo
dReRamuri xarjis safuZvelze. es xarji moicavs sasmel wyals, agreTve
wyals, romelic saWiroa s akvebis mosamzadeblad da piradi higienisTvis,
sayofacxovrebo santegnikur mowyobilobaTa, gazonebisa da bostnebis
mosarwyavad, xanZrebis Casagrobad, quCebis Casarecxad da qalaqis sxva
saWiroebisaTvis. moxmarebuli wyali TiTgmis mTlianad kanalizaciaSi
Cadedineba. ramdenadac Camdinare wylebSi yoveldRiurad Caedineba

uzarmazari raodenobis fekaliebi, qalagis samsaxurebis MmTavari amocanaa
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Camdinare wylebis gadamuSavebis dros gamwmendi nagebobis koleqgtorebSi
paTogenuri  mikroorganizmebis moSoreba. arasakmarisad ga wmendili
fekaluri Camonadenis meoradad gamoyenebis SemTxvevaSi maTSi Semavali
bagteriebsa da virusebs SeuZliaT nawlavuri daavadebebis (tifis qoleris
da dizenteriis), agreTve hepatitisa da poliomielitis gamowveva. Camdinare
wyalSi gaxsnili saxiT aris sapo ni, sinTezuri sarecxi fxvnilebi,
madenzificirebeli saSualebebi, gamaTeTrebeli da sayofacxovrebo gimiis
sxva nivTierebebi. sacxovrebeli binebidan modis agreTve gaRaldis nagavi,
tualetis gaRaldi, sabavSvo pafenebi, mcenareuli da cxoveluri sakvebi.
guCebidan kanalizaciaSi Caedineba wvimis da mdnari wyali, xSirad qviSasTan
an marilTan erTad, romelic gamoiyeneba quCis saval nawilze da
trotuarebze Tovlisa da yinulis dasadnobad.

mrewveloba . industriulad ganviTarebul gveynebSi wylis mTavari da
yvelaze didi momxm arebeli aris mrewveloba. mdinareSi samrewvelo
Camdinare wylebis moculoba 3 -jer aRemateba komunalur -sayofacxovrebo
Camonadens. wyali mraval fungcias asrulebs, magaliTad, tegnologiurad
procesebSi wyali gamoiyeneba nedleulad, gamaxureblad da gamaciveblad,
agreTve wyali gamoiyeneba  sxvadasxva masalis transportirebis,
daxarisxebis da garecxvis mizniT. Camdinare wylebi warmoigmneba warmoebis
yvela stadiaze b nedleulis mopovebidan, naxevarfabrikatebis momzadebidan
mza produqciis gamoSvebamde da mis SefuTvamde. ramdenadac sxvadasxva
sawarmoo ciklebis narCenebis CaSveba bevrad ufro iafia, vidre misi
gadamuSaveba da utilizeba, Camdinare wylebTan erTad Caedineba
mravalgvari organuli da araorganuli nivTierebebis uzarmazari
raodenoba. wyalsatevebSi Camdinare wylebi S naxevarze mets iZleva
mrewvelobis oTxi ZiriTadi mrewveloba: celuloza -gaRaldis,
navTobgadamamuSavebeli, organuli sinTezis mrewveloba da Savi metalurgia
(brZmedis da foladsadnobi warmoeba).

samrewvelo narCenebis zrdadi moculobis gamo irRveva mravali this
da mdinaris ekologiuri wonasworoba, Tumca Camdinare wylebis didi

nawili araa toqsikuri da momakvdinebeli adamianisaTvis.
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Tburi dabinZureba . elegtroenergiis warmoeba aris wylis masStaburi
erTjeradi gamomyenebeli, romelic wyals  ZiriTadad iyenebs
Tboeleqtrosadguris turbinebiT gamomuSavebuli orTqlis gasaciveblad da
kondensaciisaTvis. amasTan wyali Tbheba saSualod 7 OC-iT, ris Semdegac
wyali Caedineba uSualod mdinareebsa da tbebSi, warmoadgens ra damatebiTi
si Tbos Ziri Tad wyar os, rasaftasdi Thuwodalad

soflis meurneoba. wylis meore ZiriTadi momxmarebelia soflis meurneoba,
romelic wyals iyenebs mindvrebis mosarwyavad. mindvrebidan Camdinare
wyali gajerebulia marilebis xsnarebiT da niadagis nawilakebiT, agreTve
sasuqgebiT, inseqticidebiT, fungicidebiT, herbicidebiT, pesticidebiT. garda
gimiuri naerTebisa, mdinareSi Caedineba fermebidan  didi moculobis
fekaliebi da sxva organuli narCenebi. bevri organuli narCeni warmoigmneba
soflis meurneobis produqciis gadamuSavebis procesSic.

dabinZurebis gavlena. sufTa wyali gamWvirvalea da uferuli, ar aqvs
suni da gemo, sufTa wyalSi aris bevri Tevzi, mcenare da cxoveli.
dabinZurebuli wyali aris mRvrie, arasasiamovno suniT, gamousadegaria
dasalevad, xSirad Seicavs didi raodenobiT baqgteriebsa da wyalmcena reebs.
wylis TviTgawmendis sistema ( gamdinare wyliT aeracia da Setivtivebuli
nawilakebis gamoleqgva fskerze) ar muSaobs masSi anTropogenuli
dambinZureblebis gadajerebis gamo.

Jangbadis Semcvelobis Semcireba. Camdinare wylebSi Semavali organuli
nivTierebebi iSleba aerobuli baqgteriebis fermentebiT, romlebic
STanTgams  wyalSi gaxsnil Jangbads da gamoyofs naxSirmJava airs
organuli narCenebis aTvisebis kvaldakval. daSlis saboloo produqtebia
naxSirmJava airi da wya li, magram SeiZleba warmoigmnas sxva naerTebic.
magaliTad, baqgteriebi narCenebSi Semaval azots gadaamuSavebenazotad,
romelic uerTdeba natriums, kaliums an sxva qimiur elementebs da
warmogmnis azotmJavas marilebs  -nitratebs. gogirdi  gardaigmneba
gogirdwyalb  adis naerTebad, romlebic TandaTan gadadis gogirdSi an
sulfationSi, romelic agreTve warmogmnis marilebs. wylebSi, romelic

Seicavs fekalur masebs, mcenareul an cxovelur narCenebs, gaRaldis
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boWkos, da celulozis narCenebs, daSlis procesebi pragtikulad
erTnai rad mimdinareobs.

ramdenadac aerobuli baqteriebi moixmaren Jangbads, organuli
narCenebis daSlis pirvel rezultats warmoadgens wyalSi gaxsnili
Jangbadis Semcvelobis Semcireba. is icvleba temperaturisgan, agreTve
garkveulwilad marilianobisa da wnevisgan damo kidebulebiT. 1 litri
mtknari wyali 20 OC tze da intensiuri aeraciis dros Seicavs 9,2 mg
gaxsnil Jangbads. wylis temperaturis amaRlebiT es maCvenebeli mcirdeba,
xolo misi gacivebisas _ izrdeba. normativebis mixedviT 20 0C tze
Cveulebrivi Semadgenlobis 1 litr  komunalur Camdinare wyals 5 dRis
ganmavlobaSi 200 mg Jangbadi sWirdeba. amas Jangbadze biogimiuri moTxovna
ewodeba da aseTi raodenobis Jangbadi saWiroa 1l Camdinare wylis
gasawmendad. tyavis, xorcgadamamuSavebeli da Sagris mreqvelobis
sawarmoebis Camdinare wylebis Jangbadze biogimiuri moTxovna gacilebiT
maRalia, vidre komunaluri Camdinare wylebisa. Cqari dinebis patara
wyalsatevebSi, sadac wyali intensiurad gadaereva, Jangbadis maragi
kompensirdeba atmosferodan. erTdroulad, Camdinare wylebSi Se mavali
nivTierebebis daSlisas warmogmnili naxSirmJava aqroldeba atmosferoSi.
amrigad, mcirdeba organikis gaxrwnis procesebis araxelsayreli
zemogmedebis vada. da pirigiT, neli dinebis wyalsatevebSi,, sadac wyali
nela gadaereva da izolirebulia atmosferosga n, gardauvalia Jangbadis
Semcvelobis Semcireba da naxSirmJava airis koncentraciis zrda. rodesac
Jangbadis Semcveloba garkveul zRvramde Semcirdeba,ixoceba Tevzi da sxva
cocxali organizmebi, rac Tavis mxriv iwvevs xrwnadi organikis moculobis
zrdas. Tevzis didi nawili iRupeba samrewvelo da sasoflo -sameurneo
Camdinare wylebiT mowamvlis Sedegad, xolo didi nawili wyalSi Jangbadis
ukmarisobis gamoc iRupeba. Tevzebi, iseve rogorc yvela cocxali arsebebi,
STanTgamen Jangbads da gamoyofen naxSirmJava airs. Tu wya ISi aris cota
Jangbadi, magram aris naxSirmJava airis maRali koncentracia, cocxali

organizmebis sunTqvis intensiuroba mcirdeba.
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zogierTi dargis mrewvelobis mier wylebis dabinZureb a.
wyalSi, romelic ganicdis Tbur dabinZurebas, xsirad igmneba pirobebi,
ro melic iwvevs Tevzebis daRupvas. wyalSi mcirdeba Jangbadis Semcveloba,
ramdenadac Thil wyalSi Jangbadi cudad ixsneba, amasTan Jangbadze
moTxovna mkveTrad izrdeba, ramdenadac izrdeba aerobuli bagteriebiTa da
TevzebiT Jangbadis moxmarebis tempi.

mJavebis, magaliTad gogirdmJavas, gvanaxSiris Saxtebidan sadrenaldo
wylebTan erTad agreTve arsebiTad amcirebs zogierTi saxeobis Tevzis
unars aiTvisos wylidan Jangbadi.

biologiuri gaxrwna . xelovnuri masalebi, romlebic ixrwnebian
biologiuri gziT, zrdis baqteriebze d atvirTvas, rac, Tavis mxriv, iwvevs
gaxsnili Jangbadis moxmarebis zrdas. es masalebi specialurad igmneba ise,
rom isini advilad gadasamuSavebuli iyos bagqteriebiT, bunebrivi
organuli nivTierebebi Cveulebriv bioxrwnadia. Tanamedrove sarecxi
saSualebebi b ioxrwnadia, magram amas negatiuri Sedegic aqvs_ gaizarda
Jangbadze biogimiuri moTxovha da Sesabamisad gaizarda Jangbadis xarjis
tempi.

airebis  warmogmna. cilebisa da cxoveluri  gamonayofis
mikrobiologiuri gaxrwnis ZiriTadi produqgtia amiaki. amiaki da misi airadi
warmoebulebi aminebi warmoigmneba rogorc wyalSi gaxsnili Jangbadis
arsebobis, ise ararsebobis SemTxvevaSi. Jangbadis arsebobis SemTxvevaSi
amiaki iJangeba bagteriebiT nitratebisa da nitritebis warmogmniT. Jangbadis
ararsebobis SemTxvevaSi amiaki ar iJangeba, da misi Semcveloba wyalSi
stabiluri rCeba.

Jangbadis Semcvelobis Semcirebisas warmogmnili  nitratebi  da
nitritebi airad azotad gardaigmneba. es sakmaod xSirad xdeba, rodesac
sasugebSetanili mindvrebidan wyali Caedineba mdgar wyalsatevSi, sadac
organuli naerTebic grovdeba. aseTi wyalsatevis fskeris lami Seicavs
anaerobuli bagteriebs, romelic viTardeba uJdangbado garemoSi. isini
iyeneben sulfatebSi Semaval Jangbads da warmogmnian gogirdwyalbads.

rodesac naerTebSi sakmarisia araa Jangbadi, viTardeba anaerobuli
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baqteriebis sxva formebi., romlebic uzrunvelyofen  organuli
nivTierebebis gaxrwnas. baqteriebis saxis mixedviT warmoigmneba naxSirmJava
airi, wyalbadi da meTani _ ufero da usuno wvadi airi, romelsac Waobis
airsac uwodeben.
4.4 evtrofikacia

evt rofikacia, anu evtrofireba, aris wyalsatevebis gamdidrebis
procesi sakvebi nivTierebebiT , gansakuTrebiT ZiriTadad biogenuri
warmoSobis azotiT da fosforiT. Sedegad mimdinareobs tbis
TandaTanobiTi gabardva da misi Waobad gadaqceva, Sevseba lamiT da
xrw nadi mcenareuli narCenebiT. es Waobi bolos da bolos srulad
amoSreba. bunebriv pirobebSi es procesi aTeulobiT atasi wlis
ganmavlobaSi mimdinareobs, Tumca anTropogenuli dabinZurebis Sedegan
Zalian swrafad mimdinareobs.

ase, magaliTad, patara guburasa da tbaS i adamianis gavleniT es
procesi sul raRac ramdenime aTeul weliwadSi sruldeba. evtrofikacia
Zlierdeba, rodesac mcenareebis zrda stimulirdeba sasuqebiT, agreTve
sarecxi saSualebebiT gajerebul wyalSi Semavali azotiTa da fosforiT.
am Camdinare wylebis mimRebi this wyali, warmoadgens nayofier garemos
wyalmcenareebis swrafad zrdisaTvis, romelic ikavebs sivrces, romelSic
Cveulebriv binadrobs Tevzi.

wyalmcenareebi da sxva mcenareebi, kvdomis Sedegad ecema fskerze da
ixrwneba aerobuli bagteriebiT, risTvisac iyen eben Jangbads, rac saboloo

jamSi Tevzis  daxocvas iwvevs.

nax.7. tbebi Cubatoe da lebedinoe
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tba ivseba mcuravi da mimagrebuli wyalmcenareebiT da wylis sxva
mcenareebiT, agreTve patara cxovelebiT, romlebic am mcenareebiT
ikvebebian. lurjmwvane wyalmcenareebi, anu cianobaqteriebi wyals cud
sunsa da Tevzis gemos aZlevs, gqvebi ki lorwoTi ifareba.

4.5. togsikuri nivTierebebis dagroveba wyalSi

pesticidebis mdgradobam da togsikurobam uzrunvelyo gamarjveba
mwerebTan (maT Soris malariis koRosTan), s Xvadasxva sarevelastan da
naTesebis gamanadgurebel mavneblebTan brZolaSi. Tumca, dadgenilia, rom
pesticidebi ekologiurad mavne nivTierebebia, ramdenadac grovdeba
sxvadasxva organizmSi da cirkulirebs kvebis, anu Tropikul jaWvsSi.
pesticidebis unikaluri gimiu r struqtura  qimiuri da biologiuri
daSlis Cveulebriv procesebs ar emorCileba. Sesabamisad, rodesac
pesticidebiT damuSavebuli mcenareebi da sxva cocxali organizmebi
gamoiyeneba cxovelebis mier, momwamlavi nivTierebebi grovdeba da maTi
koncentracia maRal k oncentracias aRwevs maT organizmSi. ramdenadac ufro
didi cxovelebi ikvebebian ufro mcire zomis arsebebiT, es nivTierebebi
xvdeba Tropikuli jaWvis ufro maRal doneze. es xdeba rogorc xmeleTze,
ise wyalsatevebSi.  wvimis wyalSi gaxsnili da niadagis nawilakeb iT
STanTgmuli gimikatebi gamorecxvis Sedegad xvdeba gruntis wylebSi, xolo
Semdeg mdinareebSi, sadac grovdeba TevzebSi da wylis ufro mcire
organizmebSi. Tumca zogierTi cocxali organizmi Seegua kidec am mavne
nivTierebebs, iyo calkeuli saxeobebis masiurad da Rupvis semTxvevebi,
savaraudod sasoflo -sameurneo  SxamgimikatebiT ~ mowamvlis  Sedegad.
magaliTad, didi dartyma miayena ixtiofaunas isetma inseqticidebma,
rogoricaa rotenoni da I [ vda pesticidma  2,4D. im SemTxvevaSic ki, Tu
togsikuri gimikatebis koncentracia araa sasikvdilo, am nivTierebebma

SeiZleba gamoiwvios Tropikuli jaWvis Semdgom safexurze cxovelebis

kvdoma.
togsikuri metalebis gaviena . iseT togsikur metalebsac, rogoricaa
vercxliswyali, dariSxa ni, kadmiumi da tyvia, axasiaTebT kumulaciis efeqti.

mcire dozebiT maTi dagrovebis rezultati SeiZleba iseTive iyos, rogorc
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erTjeradi didi dozis miRebis SemTxvevaSi. samrewvelo Camdinare wylebSi
Semavali vercxliswyali gamoilegeba mdinareebsa da tbebSi fsk eris lamur
gamonalegSi. lamSi mobinadre anaerobuli bagteriebi gadaamuSaveben
togsikur formaSi (magaliTad meTilvercxliswyali), romelsac SeuZlia

seriozulad daazianos cxovelebisa da adamianis nervuli sistemisa da

tvinis dazianeba, agreTve gamoiwvios gene tikuri mutacia.
meTilvercxliswyali _  aqroladi nivTierebaa, romelic gamoiyofa

fskeruli nalegisgan, xolo Semdeg wyalTan erTad xvdeba Tevzis
organizmSi da grovdeba mis gsovilebSi. miuxedavad imisa, rom Tevzebi ar
kvdebian, adamiani mowamluli TevziT kvebi s SemTxvevaSi SeiZleba
moiwamlos da mokvdes kidec. Camdinare wylebSi xvdeba xolme agreTve
dariSxani, romelic mcire, magram mainc izomeba sarecx saSualebebSi,
wyalSi xsnad fermentebsa da fosfatebSi, saRebarebSi, kosmetikur
xelsaxocebsa da tualetis gaRald Si. samrewvelo Camdinare wyalTan
erTad akvatoriaSi xvdeba agreTve tyvia (romelic gamoiyeneba metaluri
nakeTobis, akumulatoris batareebis, saRebavebis, minis, benzinis da
inseqticidebis  warmoebaSi) da kadmiumi ( romelic  ZiriTadad

akumulatorebis batareebi s warmoebaSi gamoiyeneba).

4.5 wylis radiaqgtiuri dabinZureba

radiaqgtiuri izotopebi, anu radionuklidebi (gimiuri elementebis
radiagtiuri  formebi), agreTve akumulirdeba kvebiTi jaWvis SigniT,
ramdenadac es nivTierebebi mdgradia mTel bunebaSi. radiaqtiuri daSlis
procesSi radioizotopis atomis birTvi gamoafrqveven elemen tarul
nawilakebs da gamoasxiveben elegtromagnitur sxivebs. es procesi iwyeba
radiaqtiuri gimiuri elementis formirebasTanave da grZeldeba manam,
sanam yvela atomi radiaciis zemogmedebiT ar transformirdeba sxva
elementebis atomebad. yoveli radioizotopi xa siaTdeba naxevardaSlis
garkveuli periodiT _ droiT, romlis ganmavlobaSic radiaqtiur atomTa
ricxvi orjer mcirdeba. ramdenadac bevri radiaqtiuri izotopis

naxevardaSlis periodi Zalian didia (magaliTad, milioni welia), maTi
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mudmivi gamosxiveba SeiZleba ra  diaqtiuri nivTierebebiT dabinZurebul
wyalsatevebSi mobinadre cocxali organizmebis daRupvis mizezi gaxdes.
cnobilia, rom radiacia azianebs mcenareTa da cxovelTa gsovilebs,
iwvevs genetikur mutaciebs, unayofobas, xolo sakmaod maRali donis
SemTxvevaSi _ d aRupvas. cocxal organizmebze radiaciis zemogmedebis
meganizmi bolomde Seswavlili ar aris, ar aris SemuSavebuli negatiuri
zemogmedebis Serbilebisa da Tavidan acilebis efeqturi meTodebi.

4.6 wylis gawmenda da momzadeba. sakanalizacio sistemebi

mdinareebidan, nakadulebidan, tbebidan da sxva wyaroebidan wylis
gamosayeneblad rogorc dalevis, ise samrewvelo miznebiT, aucilebelia
misi winaswari gawmenda da sasmel wyalze arsebuli standartebis
moTxovnebTan SesabamisobaSi moyvana. wylis fizikur_gimiu ri
maxasiaTeblebis gansazRvra unda xdebodes saxelmwifo sanitariuli
zedamxedvel obi s mi er AgaWuWyi anebi sgan
wesebisi mi xedvi T -tedjrakurindokunmeatebiT.u |

Camdinare wylebis wyalsatevebSi CaSveba, agreTve misi gawmenda
warmoebs mogmedi normatiuli dokumentebis Sesabamisad, romlebSic
gansazRvrulia maTi CaSvebis da gawmendis xarisxis pirobebi. sawarmoo

Camdinare wylebis Segroveba, gadagdeba da gawmenda xorcieldeba

sakanalizacio sistemebiT, romlebic Sedgeba Semdegi elementebi sgan:
1 Sidasaamqro sakanalizacio mowyobilobebi;
1 gare sakanalizacio gseli;
1 tumboebis sadguri;
1 gamwmendi nagebobebi;
i wyalsatevSi Camdinare wylebis CamSvebi mowyobiloba.
4.7 samrewvelo sawarmoebSi wylis meurneoba
gimiuri, metalurgiuli, manganaTmSeneblobis da misT. warmoebis
sxvadasxva ubanze gamoiyeneba didi raodenobiT wyali - rogorc

gamacivebeli, teqgnologiuri, samomxmareblo, agreTve rogorc nedleuli.
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amasTan, oficialuri sakanonmdeblo moTxovnebis Tanaxmad namuSevari wyali
gasakamkamebel danadgarebSi CaSvebamde unda gaiwmindos.

gaWuWyianebuli wylis wyalsatevebSi CaSvebis akrZalvis Sedegad sveli
airgawmendis SemTxvevaSi gamoiyeneba sabruni wyalmomarageba, romlis
drosac gawmendis sistemaSi gamoiyeneba erTi da igive wyali, romelic
uwyvetad iwmindeba da civdeba. da  binZurebuli Camonadenis likvidaciasTan
erTad sabruni wyalmomarageba wylis moxmarebis uzarmazar ekonomias
iZleva.

sabruni  wyalmomaragebis sistemis Semadgeneli mowyobilobebia:
salegari, sabruni wylis gasacivebeli mowyobiloba, kamkama wylis
gadasagaCi tumbo da airgawmendis sistemaSi gamacivebeli wylis
misawodebeli tumbo. saWiroebis SemTxvevaSi wylis gimiuri damuSaveba xdeba
damwdomSi. sabruni wyalmomaragebis princi pialuri sgema mocemulia

naxazze

nax. 8 . sabruni wyalmomaragebis sgema.

I-mtverdamWei; 2 -Slamis tumbo; 3 -Slamis Wa; 4 -damwdomi; 5-Wa sufTa wylisaTvis;
6-tumbo sufTa wylisaTvis; 7 -wylis gamacivebeli; 8

gamacivebeli wylis Wa; 9 -gacivebuli wylis tumbo.

saleqari. pragtikaSi farTod gamoiyeneba radialuri salegari, romelic

warmoadgens 20-30 m diametris rkinabetonis mrgval rezervuars, romelsac
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agvs centrisken daxrili fskeri. rezervuaris siRrme 1,5 m -s aRwevs. wyali
miewodeba saleqaris centralur nawilSi specialuri RariT , Saidanac wyali
iwyebs nel moZrobas radialuri mimarTulebiT. kedelTan miRwevisas ukve
gakamkamebuli wyali dakbiluli wyalsadinaridan gadaedineba mrgval RarSi,

saidanac miewodeba tumboebs. fskerze gamoleqili naleqi uwyvetad grovdeba

salegaris centrSi special uri safxekis daxmarebiT. saleqaris centridan

naleqi pulpis saxiT gaedineba milebiT Slamis tumboebTan. es ukanaskneli

ki gadagaCavs mas Slamis magrovebelSi an gamauwylovnebel danadgarSi.

gamacivebeli mowyobiloba . sabruni wylis gaciveba xdeba SxefsacivarSi
an saSxef avzSi. SxefsacivarSi xis wyoburze Camoedineba gasacivebeli
wyali. Semxvedri haeris nakadis xarjze wylis nawili orTgldeba. xolo
darCenili nawili civdeba da Caedineba sarwyavis qveS mowyobil
rezervuarSi, saidanac tumboebiT gadaiqgaCeba airgawmendaze.

saSxefe avzi Ria rezervuaria, romlis Tavzec mowyobilia safrqveveli,
romelic gasacivebel wyals afrgvevs qvevidan zeviT. wylis wveTebi qvevidan
zeviT moZraobisas da Semdeg, gveviT vardnisas civdeba da, nawilobriv,
orTqgldeba.

gakamkamebuli da gacivebuli wyli s gadasagaCad gamoiyeneba Cveulebrivi
konstruqciis centridanuli  tumbo. Slamis gadasagaCad gamoiyeneba

specialuri Slamis tumbo, romelic gaTvlilia pulpis gadasagaCad.

reagentebi  tivtivarebis  koagulaciisaTvis . daleqvis  procesi
intensiurad midis koloiduri sis temis warmogmnisas. Camdinare wylebis
gawmendisas  koagulantebad gamoiyeneba rkinis ajaspi  ( FeSQUH-0),
rkinis (111) gloridi ( FeCk), aluminis sulfati ( Alx(SQy)3), Caumgrali kiri
(Ca0), poliakrilamidi G o9

im SemTxvevaSi, Tu dasaleqi nawilakebis zoma 1 mkm -ze naklebia,

gasawmend wyalSi koagulantebi SehyavT specialuri dozimetrebis
saSualebiT.  metaluri tivtivarebisaTvis  perspeqtiulia  magnituri
koagulaciis gamoyeneba

sabruni ciklis wylis reJimi . dasaWeri mtvrisa da gasawmendi airis

gimiuri Semadgenlobis mixedviT sabruni ciklis wyalma SeiZleba SeiZinos
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mJava an tute reaqcia. mJava reaqcia ganpirobebulia wyalSi SO, da Cl -
ionebis gadasvliT. igi iwvevs milsadenebis da mowyobilobis korozias.

tute r eaqcias wyali, umetes SemTxvevaSi, mtverSi kiris maRali
Semcvelobisas iZens. tute reaqciis mgone wyalSi tivtivarebs minalegebis

warmogmnis midrekileba aqvT. sabruni wylis mJavianoba an tutianoba
wyalbadis maCveneblis sididiT (pH) xasiaTdeba. neitraluri Tvi sebebis
wylisaTvis pH=7, pHis maRali mniSvneloba wylis tutianobaze miuTiTebs,

xolo  pH-is dabali mniSvneloba - mis mJavianobaze. mdgradi karbonatuli
naleqis Tavidan asacileblad gamoiyeneba sabruni wylis fosfatireba.

Camdinare wylebis da sabruni ciklis wyl is damuSaveba yovel calkeul
SemTxvevaSi individualur midgomas moiTxovs. gansakuTrebul siZneles
warmoadgens Camdinare wylebis gasufTaveba sxvadasxva qimiuri, xSirad
Zalian togsikuri, minarevebisagan. magaliTad, Camdinare fenolSemcveli
wylebis damakmayofileb  eli gawmenda SesaZlebelia biogimiuri damuSavebiT,
kerZod, mikrobebis specialuri kulturebis gamoyenebiT.

4.8 Camdinare wylebis gawmenda

Camdinare wylebis gawmenda mniSvnelovani problemaa da ganpirobebulia
sawarmoo procesis saxeobiT, Camdinare wylebis gaWuWyianebis xarisxiT,
SemadgenlobiT, Semadgeneli komponentebis koncentraciiT, ekonomikiT da
a.S.

xSirad Camdinare wylebis WuWyi Zvirfas narCens warmoadgens. amitom
misi daWera aucilebelia rogorc ekologiuri, ise ekonomi kuri
TvalsazrisiT.

imisda mixedviT,  Tu romeli nivTierebiT aris dabinZurebuli Camdinare
wyali, mis gasawmendad gamoiyeneba fizikuri ( meganikuri), gimiuri an
biologiuri meTodi. TiToeuli maTgani gamoiyeneba rogorc damoukideblad,
ise erTmaneTTan kompleqsSi.

wylis gawmendis da momzadebis fizikur i meTodebi gamoiyeneba Camdinare
wylidan uxsnadi mineraluri da araorganuli minarevebis gamosayofad.

rogorc wesi, aseTi gawmenda winaswari gawmendis stadias warmoadgens.
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wyalgawmendis pirveli stadiaa gacxrilva, romlis drosac xdeba wyalSi
mocurave didi sagn  ebis da Setivtivebuli nagvis moSoreba.

meganikuri meTodi moicavs: daleqvas (anu gakamkamebas), dacalkevebas da
gafiltvras.

dalegqva Camdinare wylebis gawmendis yvela SemTxvevaSi gamoiyeneba
rogorc winaswari operacia. Camdinare wylebis daleqva xdeba sxvadas xva
konstruqciis damwdomebSi, damwdom tborebSi, narCenebis sacavSi da a.S.
Camdinare wylebis dawdomis saWiro xarisxi ganisazRvreba: (wyalsacavebSi
CaSvebisas) sanitariuli normebiT da tegnologiuri moTxovnebiT (meoradi
gamoyenebisas).

Camdinare  wylebis  dacal keveba  xdeba  hidrociklonebSi da
centrifugebSi. hidrociklonebi ZiriTadad gamoyeneba Camdinare wylebidan
mZime minarevebis gamosayofad, xolo centrifugebi ori da meti fazisagan
Semdgari araerTgvarovani sistemebis, agreTve suspenziebis, emulsiebis da
aerozoleb is dasayofad.

filtvra gamoiyeneba Camdinare wylebis meqganikuri, qgimiuri, fizikur -
gimiuri an biologiuri meTodebiT gawmendis Semdeg suspendirebuli
nawilakebisagan ufro faqizi gawmendisaTvis.

rkinis meqanikuri minarevebisagan Camdinare wylebis gawmendis proce sis
intensifikaciisaTvis perspeqtiulia magnituri velis gamoyeneba. Camdinare
wylebis xanmokle magnituri damuSaveviT xdeba masSi feromagnituri
minarevebis damagniteba, e.i. nawilakebs Soris damatebiTi magnituri
urTierTmogmedi Zalebis aRZvra, romelTa gavleni T xdeba Setivtivebuli
nawilakebis koagulacia, da saTanadod, aCqgareba da damwdomSi gamoleqgva.

aerireb a. wylis aerireba sxvadasxva meTodiT xorcieldeba, magaliTad,
CanCaqerul kaskadze. am procesis dros xdeba wylidan gogirdis diogsidis,
gogirdwyalbadis da agqrol adi zeTebis moSoreba, romlebic wyals
specifiur gemos an suns aZlevs. aerirebis dros aseve xdeba wyalSi

gaxsnili rkinis da manganumis ionebis daJangva.
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flokulaciis procesi midis wylis frTxili SenjRreviT, rac iwvevs
wvrili nawilakebis konglomeracias ufro msx vili nawilakebis warmogmniT.
warmogmnili konglomerati swrafad ilegeba fskerze.

sedimentaciis  dros xdeba wyalSi Setivtivebuli nawilakebis fskerze
gamolegva.

filtvris dros xdeba wylidan wuvrili Sewonili masis gamoyofa,
risTvisac wyals atareben sufTa an dafqvi li xis naxSiris da qviSis
narevis fenaSi. qviSis fena dayrilia RorRis fuZeSreze.

wylis gawmendis da momzadebis qimiuri meTodebi . wylis momzadebis
gimiur meTodebs miekuTvneba: koagulacia, dezinfeqcia, wylis darbileba,
adsorbcia, daJangva, gaciveba, flotaci a, neitralizacia. qimiuri gawmenda
gamoiyeneba: koloiduri da Setivtivebuli nawilakebis gamosalegad, mZime
liTonebisgan gasanTavisufleblad, mJavaTa da tuteTa gasaneitraleblad,
momwamlav nivTierebaTa gasauvneblad. gimiuri gawmenda SeiZleba gamoviyeniT
rogor ¢ gawmendis damoukidebeli meTodi sabruni wyalmomaragebis sistemaSi
an wyalsacavebSi wylis CaSvebamde. mTel rig SemTxvevebSi gimiuri gawmendis
meTodis gamoyeneba mizanSewonilia biologiuri, sorbciuli an sxva
meTodiT gawmendis win. gimiuri meTodebiT Camdinare wylebis gawmendisas
paralelurad xdeba sxvadasxva komponentis miReba.

koagulacia. wyalSi Sewonili wvrili da koloiduri nawilakebis
koagulaciisaTvis = gamoiyeneba  specialuri  koagulantebi, romelTa
mogmedebiTac wyalSi warmoigmneba msubugqi tivtivarebi, romelT a nawilakebis
zoma da simkvrive sedimentaciiT moSorebis saSualebas iZleva. wylis
SemadgenlobaSi Semavali tute nivTierebebis mosaSoreblad gamoiyeneba
iseTi koagulantebi, rogoricaa natriumis aluminati da aluminis sulfati.
dezinfeqcia tardeba wyalSi Sema vali mikroorganizmebis

mosaspobad.

dezinfeqciisaTvis, rogorc wesi, gamoiyeneba qlori. glorireba wylis
momzadebis ukanaskneli stadiaa. daglorvis Semdeg wyalSi rCeba 1,5 mg/I

glori.
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wylis gausnebovnebisaTvis gamoiyeneba agreTve ozonireba da
ultraiisferi sxivebiT baqtericiduli dasxiveba.

wylis darbileba . wylis darbilebis dros xdeba wylis sixistis
moSoreba, romelsac iwvevs masSi gaxsnili kalciumis da magniumis marilebi.
am mizniT wyalsaden sadgurebSi wyalSi umateben kalciumis hidroogsids an
natriumis karbonats. wylis dasarbileblad SeiZleba ionmimocvliTi
fisebis gamoyenebac.

adsorbcia . adsorbcia ewodeba erTi nivTierebis zedapiriT meore
nivTierebis STanTgmas. wylis momzadebis pr ocesSi wylidan  organuli
naerTebis mosaSoreblad xdeba maTi adsorbireba agqtivirebul naxSirze.
wylis momzadebisas zogierTi organuli naerTis moSoreba Cveulebrivi
procesebiT ver xerxdeba.

daJangva wylidan zogierTi arasasurveli nivTierebis
mosaSoreblad Sei Zleba maTi daJangva da amiT naklebad mavne formaSi
gadayvana. magaliTad, ozoniT daJangva wyalSi gaxsnili cianidebis

cianatebad gardagmnis saSualebas iZleva.

flotacia . flotaciis meTodi emyareba qafis warmogmnas. sxvadasxva

nivTierebas sxvadasxva dasvele badoba axasiaTebs, ris gamoc zogi nawilaki
haeris buStulas TiTqgos fAmi ewebebaodo da amoti vt
meTodiT iwmindeba zedapirul -aqtiuri nivTierebebis da navTobproduqgtebis
Semcveli Camdinare wylebi. meTodi ekonomiuria da moxerxebuli.

wylis gawmendis biologiuri meTodebi . organuli minarevebisagan
Camdinare wylebis gasawmendad yvelaze metad mizanSewonilia biologiuri
meTodebis gamoyeneba. Camdinare wylebis biologiuri gawmenda xdeba
aerobul da anaerobul pirobebSi. wmendis aerobuli meTodebi
dafuZnebulia  aerobuli  mikroorganizmebis = gamoyenebaze, romelTa
cxovelgmedeba SesaZlebelia wyalSi Tavisufali Jangbadis arsebobis
SemTxvevaSi. Jangbadis gareSe midis anaerobuli procesebi, romlebic
ZiriTadad agqtiuri lamis dasaduReblad gamoiyeneba. biologiuri g awmendis
dros damabinZurebel nivTierebaTa erTi nawili, romelic

mikroorganizmebiT iJangeba, gamoiyeneba biosinTezis procesebSi (biomasis
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warmogmna), xolo meore nawili gadadis daJangvis uwyinar produqtebSi - H0,
CQ, NH da sxv.

aerobulma gawmendam farTo gamoyeneba hpova da igi mimdinareobs
rogorc bunebriv pirobebSi (wyalsacavebSi, damJangvel tborebSi, sarwyav
mindvrebSi), ise xelovhur gamwmend nagebobebSi (aerofiltrebSi,
biofiltrebSi da a. S.). ufro xSirad aerobuli wmenda xorcieldeba
gamdinare tipis Ria a uzebSi, sadac imyofeba aqtiuri lami. lamis narevi
(Camdinare wyali da aqtiuri lami) ganicdis intensiur aeracias, romlis
xangrZlivoba damokidebulia gamdinare wyalSi minarevebis koncentraciaze
da gawmendis saWiro xarisxze. am dros xdeba Camdinare wylebSi Sem avali
rTuli organuli nivTierebebis daJangva martiv produgtebad.

igive principi gamoiyeneba biofiltrebze Camdinare wylebis gawmendisas.
gansxvaveba imaSia, rom am dros wyali fifilt reba romelime forovani
masalis (kogsi, keramziti, wida da a.S.) gavliT.

anaero buli meTodebiT Camdinare wylebis wmenda xdeba daxuruli tipis
rezervuarebSi, romlebic Seicaven anaerobul lams. es lami Seicavs
sxvadasxva jgufis mikroorganizmebs, romlebic iwveven duRilis procesebs.
anaerobuli wmenda midis 20 - 60°C temperaturis diapazonSi da gamoiyeneba
koncentrirebuli Camdinare wylebis gasawmendad, aseve rezervuarebSi
warmogmnili naleqgebisa da Warbi lamis gasauvneblad.

perspeqtiul da ekonomiurad saintereso meTods warmoadgens axali
wylis mosamzadeblad da Camdinare wylebis gasawmendad membra nuli
tegnologiis gamoyeneba.

membrana warmoadgens xelovnuri polimerisagan damzadebul brtyel
konstruqcias, romelTa Tvisebebi Secvlilia iseTi mimarTulebiT, rom maT
SeuZliaT didi da patara molekulebis dacalkeveba. kerZod, hidrofilur
membranebs SeuZliaT upiratesad patara -wylis molekulebis gatareba, xolo
zeTisa da cximis (plastikuri sapoxis) emulgireba da amitom msxvili

molekulebis, agreTve sxva WuWyis daWera.
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ultrafiltraciis  dros gancalkevebis zRvrebia 0,005 -1,0  mkm.

membranuli tegnologiis dros aseve SeiZ leba mivaRwioT 0,001 -0,02 mkm
diapazons, romelsac ewodeba nanofiltraciis diapazoni.
membranul filtracias aqvs is didi upiratesoba, rom am dros ar xdeba
filtris gamkvdareba (mfiltravi garemos forebis TandaTan dacoba), amitom
filtris gamtarunarianoba droTa g anmavlobaSi ar mcirdeba.
membranuli filtris dros gaWuWyianebuli siTxe gaivlis membranas
gardigardmo nakadis meTodiT da ar iwvevs forebis amovsebas, ramdenadac
membranas hidrofilurobis wyalobiT membrana atarebs upiratesad wylis
patara molekulebs.
amrigad, d acalkevebis membranuli meTodis dros wyali gadis
membranaSi, rogorc sufTa permeati mniSvnelovani dawnevis gareSe da
forebis dacobis albaTobis gareSe, maSin rodesac mopirdpire mxares sul
ufro koncentrirdeba WuWyi. WuWyis koncentrati (e.w. retentati - daWeril i
fragcia) SeiZleba uwyvetad ignas gayvanili sistemidan.
membranis kompaqturobis mizniT membranul afsks axveven spiralis
(rulonis) saxiT. polimerebis SerCeviT SeiZleba mJava -, tute - da Tbomedegi
membranebis damzadeba. gamoiyeneba celulozis acetatis, celulo zis,
polieTersulfonis, polisulfonis da poliaramidis membranebi.
msoflios mowinave ganviTarebul gveynebSi xdeba sayofacxovrebo
da samrewvelo Camdinare wylebis gawmenda, romelic sam stadiad midis:
pirveladi gawmendis stadiaze xdeba wylis gacxrilva, m isgan didi
obieqtebis da Setivtivebuli masalis mosaSoreblad.
meoradi gawmendis stadiaze mikroorganizmebis mogmedebiT xdeba
Camdinare wylebSi Semavali organuli naerTebis daSla. organuli
nivTierebebis biologiuri daSla Zlierdeba damwdomebSi haeris gaqgrevi S
gziT.
pirveladi da meoradi gawmendis Sedegad warmogmnil lams CauSveben
zRvasSi, an iyeneben:
ffamoRebuli qvis samtexlos Sesavsebad;

fisamelioracio samuSaoebis Catarebisas;
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N soflis meurneobasSi mdelos miwebis gasanoyiereblad,
ramdenadac is mdidaria azotiT da fosforiT;

flami SeiZleba aseve gamoyenebul ignes, rogorc biomasa biogazis
(meTanis) misaRebad. am procesis Sedegad orjer mcirdeba lamis
moculoba. biogazi iaffasian sawvavs warmoadgens. amiT mniSvnelovnad
mcirdeba gamwmendi samuSaoebis Catarebis Rirebuleba.

mesameuli gawmendis stadia moicavs Camdinare wylebis biologiur,
gimiur da fizikur damuSavebas, romlis drosac moSordeba:

fsakvebi nivTierebebi mcenareTaTvis, magaliTad, fosfatebi, raTa
amiT Seaferxon wyalSi wyalmcenareebis zedmeti gabardna;

f'samrewvelo organu li damabinZurebeli nivTierebebi, magaliTad,
mZime liTonebis gaxsnili ionebi;

fbiologiurad uSladi organuli naerTebi, magaliTad,
halogenCanacvlebuli  naxSirwyalbadebi, romlebic = gamoiyenebian
pesticidebis warmoebasi.

mesameuli gawmenda Camdinare wylebis ise T donemde gawmendis
saSualebas iZleva, rom akmayofilebdes sasmeli wylis standartebs.
sayofacxovrebo Camdinare wylebis sruli gawmendis Semdeg mas, Cveulebriv,
abruneben mdinareSi an CauSveben zRvaSi. did britaneTSi arsebuli
standartebis Tanaxmad, gawmendili sayofacxovrebo Camdinare wylebis
Jangbadze moTxovnilebis koeficienti 20 mg/dm 3 _ze naklebi unda iyos,
xolo Setivtivebuli myari nivTierebebis Semcveloba 30 mg/.dm 3.5 ar unda
aRematebodes.

Camdinare wylebis gawmendisas warmogmnili nalegebi SeiZleba
dai wvas garxanaSi. am meTodis upiratesobebia:

110 _12  tjer mcirdeba danaxarjebi naleqis sawyobSi
transportirebaze, mcirdeba agreTve bunebrivi garemos dabinZurebis
SesaZlebloba;

fwva midis TviT naleqis Tbounarianobis xarjze, xolo
utilizirebuli siTbo gamoiyeneba g adamuSavebis saWiroebisaTvis da

sxva miznebisaTvis;
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ffwvis procesSi warmoigmneba ekologiurad usafrTxo nacari,
romelic SeiZleba gamoyenebul ignas asfalt -betonis warmoebasi,
xolo es ukanaskneli _ sagzao mSeneblobaSi, agreTve samrewvelo da
samogalaqo mSenebloba Si saxuravebis hidroizolaciisaTvis;
fnalegis wvis procesis dros gamoyofili siTbos gamoyeneba
garkveulwilad icavs tyes gaCexvisagan;
fsahaero da wylis garemo ufro sufTa xdeba.
wyalsatevebis sanitariuli dacvis mizniT akrZalulia im sawarmoebis,
saamqroebisa d a agregatebis egspluataciaSi gaSveba, romelTa
tegnologiuri xazi ar iTvaliswinebs Camdinare wylis winaswar aucilebel
gawmendas.
mdinare dedamiwaze wylis wrebrunvis mniSvnelovani rgolia,
romlis wyalsac gansakuTrebuli moTxovnebi waeyeneba.
mdinare gamoiyeneba adamianis sagmianobis yvela sferoSi. dedamiwaze
20 min -ze meti mdinarea, romelTa saerTo sigrZe 67 min km_s aRemateba.
mdinare warmoadgens wylis bunebriv gzas, hidroenergiis mudmivad
ganaxlebad wyaros, sabinadro adgils Tevzebisa da m tknari  wylis
organizmebisaTvis, romlebic saWiroeben ekologiur usafrTxoebas.
mdinaris napirebze, rogorc wesi, ganlagebulia dasaxlebebi,
galagebi, ris gamoc mdinaris wyali Zlier WuWyiandeba samrewvelo da
sayofacxovrebo CamonadenebiT, agreTve wvimis wyliT , romelic napirebidan
Carecxavs da mdinaris wyalSi Caitans sxvadasxva damabinZurebel
nivTierebas, maT Soris togsikursac.
mdinareSi wylis Camonadeni SeiZleba iyos, rogorc marTvadi, ise
umarTavi (gansakuTrebiT momxdari avariebis Sedegad). mdinareebs mudmivad
Caaqvs okeaneSi didi raodenobiT mineraluri nivTierebebi, romelTa nawili
fskerze gamoilegeba, xolo nawili wyalSi ixsneba. maT koncentraciazea
damokidebuli wyalSi myofi yvela cocxali organizmis mdgomareoba,
agreTve sasmeli wylis da soflis meurneobaSi gamoy enebuli wylis xarisxi.
gaWuWyianebuli Camonadenis  SezRudvis, an  SemcirebisaTvis

aucilebelia Sesabamisi RonisZiebebis sistematurad gatareba. unda
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gamoiricxos  wylis  dabinZureba  nivTierebebiT, romlebic  araa
damaxasiaTebeli bunebrivi wylisaTvis.
wylis g ambinZureblebi SeiZleba iyos rTuli rogorc qimiuri

SemadgenlobiT, ise togsikurobis TvalsazrisiT.

4.9. dambinZurebeli nivTierebebis SeRweva wylis wrebrunvaSi

wylis wrebrunvaSi gamoiyofa sami mniSvnelovani stadia: aorTgleba ( 9),
kondensacia (1) da atmosferuli nalegebi (4). Tu wylis wrebrunvasSi
CarTulia Zalian bevri bunebrivi da xelovnuri dambinZurebeli nivTiereba,

wylis TviTgawmendis sistema araa sakmarisi.

nax.9. dambinZurebeli nivTierebebis SeRweva wylis wrebrunvasSi
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1.radiaqgtiuri nawilakebi, mtveri da airebi xvdeba atmosferodan
TovITan erTad, romelic gamoilegeba da grovdeba maRla mTebSi.

2.mdnari myinvaris wylebi gaxsnil dambinZurebel nivTierebebTan erTad
maRali mTebidan miedineba qveviT da gmnis mdinareTa saTaveebs, romlebic
zRvisken dinebisas Tavis gzaze walekaven gruntisa da mTis qanebis
nawilakebs, Carecxaven zedapirs, romelzedac miedinebian.

3.samTo gvirabebis sadrenaJo wylebi Seicavs mJavebs da sxva araorganul
nivTierebebs.

4.tyeebis gaCexva xels uwyobs eroziis ganv iTarebas. mravali
dambinZurebeli nivTiereba CaiRvreba mdinareebSi celuloza -garxnis
sawarmoebidan, sadac xdeba mergnis damuSaveba.

5.wvimis wylebi gamorecxaven niadagidan qimiur nivTierebebs da
gaxrwnil mcenareebs, Caaqvs gruntis wylebSi, agreTve ferdobe bidan
Carecxavs mdinareSi niadag  -gruntis nawilakebs.

6.samrewvelo airebi xvdeba atmosferoSi, xolo igidan wvimasTan an
TovITan erTad dedamiwaze. samrewvelo Camdinare wyali xvdeba uSualod
mdinareSi. airebisa da Camdinare wylebis ESemadgenloba Zlier gansxv avdeba
mrewvelobis dargisgan damokidebulebiT.

7. sasoflo -sameurneo savargulebis sadrenaJo wylebSi gaxsnili
organuli inseqticidebi, fungicidebi, herbicidebi da sasugebi Caedineba
mdinareebSi.

8.pesticidebiT mindvrebis Sewamvla abinZurebs haersa da wyals.

9. Zroxebis nakeli da cxoveluri warmoSobis sxva narCenebi _ ZiriTadi
dambinZureblebia saZovrebze da sagonlis sadgomebSi.

10. mtknari gruntis wylebis amogaCvisas SeiZleba moxdes damlaSeba
zRvis auzebidan mineralizebuli wylebis Sewovis Sedegad.

11. bagterieb iT warmoigmneba meTani rogorc bunebriv. WaobebSi, ise
mdgar wyalSi anTropogenuli genezisis organuli dambinZureblebis
siWarbis SemTxvevasSi.

12.mdinareebis  Thuri  dabinZureba  xdeba  elegtrosadgurebidan

gaxurebuli wylis Cadenis Sedegad.
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13.galagi warmoadgens sx vadasxva, rogorc organuli, ise araorganuli

narCenis wyaros.

14Sigawvis Zravebis gamonabolqvi airebi _  sahaero garemos
dabinZurebis ZiriTadi wyaroa. naxSirwyalbadebi adsorbirdeba haerSi
Semavali teniT.

15. komunalur -sayofacxovrebo Camdinare wylebidan win aswari gawmendis
sadgurebze xdeba msxvili sagnebisa da nawilakebis moSoreba, xolo
meoradi gawmendis sadgurebze -organikis moSoreba. SeuZlebelia samrewvelo
Camdinare wylebiT Semotanili bevri nivTierebis moSoreba.

16. sazRvao navTobis WaburRilidan da tankereb idan navTobis daRvra

abinZurebs wyalsa da sanapiroebs.

Tavi 5
5.1 liTosfero. niadagi
liTosfero (berZ. lithos-qva da sphairaburTi) aris dedamiwis planetis
gareTa zeda garsi thdedami wis qgerqi o0, dedami wis zeda

sisge 50-75 km Seadgens. xmelets ukavia planetis zedapiris 29,2%. miwaSi
yoveli 100 m -iT CaRrmavebisas temperatura saSualod 3 OC-iT  matulobs.
dedamiwa Seswavlila 20 km siRrmemde.

liTosferos gansakuTrebuli komponentia niadagi.

niadagi aris dedamiwis gerqis zedapiruli fena, romelic xangrZlivi
drois ganmavlobaSi warmoigmna sinaTlis, haeris, tenis, mcenareuli da
cxoveluri organizmebisa da adamianebis sagmianobis Sedegad. niadagi aris
dedamiwis mosavliani nawili. niadagis 2 sm sisqis fenis formirebas 100 weli
swirdeba. niadagis ZiriTad i komponentebia: grunti, mcenareuli da cxoveluri
organizmebi da, gansakuTrebiT, mikroorganizmebi haeris Tanaobisas. saxnavi
miwebis daaxloebiT 10% miwis nayofier nawils tniadags ukavia, zedapiris 19%
ukavia saZovrebs, mdeloebs, daaxloebiT 30% -tyeebs, 10% - udabnoebs. miwis
ZiriTadi Tvisebaa mosavlianoba. miwis Semadgenlobis Sefaseba calkeuli
elementebis mixedviT gaZnelebulia maTi mravalgvarobis da dedamiwis
zedapirze araTanabrad ganawilebis gamo.

niadagi miekuTvneba ganaxlebad resursebs. niadagis bunebrivi resursebia:
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niadagis organizmebi L sokoebi, baqgteriebi, wyalmcenareebi da sxv.;

niadagis haeri 3  -10%;

niadagis teni 25% -mde.MMDE

niadagis Semadgenloba friad gansxvavebulia da damokidebulia miwi S
tipze (Savmiwa, ruxmiwa, eweriani niadagi da sxv.). niadagis fenis sisge 30 sm -
mde aRwevs (raionebisgan damokidebulebiT). eweriani niadagebi, romlebic 2 -
4%neSompalur nivTierebebs Seicavs, mciremosavliania. niadagis Semadgeneli

komponentebia:

mineraluri S emadgeneli, araorganuli nawili tTixa, qviSa, Tixnari,
qviSnari;
organuli Semadgeneli _ mkvdari organizmebi, neSompala, niadagis

mosavliani nawili.

niadagsDEgaaCnia mravali funqcia:

-niadagi aris bunebaSi nivTierebaTa wrebrunvis yvela rTuli
biologiuri ja Wvis sawyisi rgoli. niadagis safaris gareSe SeuZlebeli
igneboda biosferos warmogmna da mi si arseboba
komponent si uwodeben;

- niadagi mniSvnelovan gavlenas axdens hidrosferoze. wylis balansis
verc erTi movlena ver auvlis gverds ni adags, ramdenadac wyali niadagis
Semadgenelia. niadags gaaCnia wyalmaregulirebeli unari, romelic xels
uwyobs atmosferuli nalegebis gadanawilebas, mdinareTa Camonadenis
formirebas, romelic ewinaaRmdegeba mdinareTa dasrobas, eroziis
gaZlierebas da a.S.;

-niadagi Tavisi aqtiuri nawilakebis zedapiris wyalobiT STanTgams
mavne naerTebs. niadagi aqtiuri bunebrivi sorbentia. wylis ekologiur
sistemebSi (maTi migraciis gzaze) aqgvatoriumis damcveli barieris rols
asrulebs;

niadagi aqtiur gavlenas axdens axdens atmosferos Semadgenlobaze da
sisufTaveze.niadagTan atmosferos qveda fenis urTierTgmedeba ganapirobebs
aircvlas. ase, magaliTad, 1g biomasis Sesagmnelad saWiroa 1mg Jangbadi.

niadagis mikroorganizmebi STanTgamen naxSirb adis da gogirdis ogsidebs,

77



gogirdwyalbads da sahaero garemos sxva Semadgenlebs, maT Soris mavne
naerTebsac. anu, niadagi aregulirebs dedamiwis haeris garsis airad
Semadgenlobas;

-niadagi gavlenas axdens atmosferos energetikul reJimze. igi STanTgams
da air eklavs mzis radiacias da gansazRvravs haeris masebis siTbos
dinamikas. magaliTad, eweriani niadagi aireklavs dacemuli mzis sxivebis 35%

s, xolo Savmiwa niadagi _ 7% -mde;

-niadagi daSlisagan icavs liTosferos _ mzis energias dedamiwis wiaRSi
gadascems da atm osferos airadi nivTierebebis monawileobiT warmoigmneba
mTis ganebi;

-niadagi warmoadgens  biosferoSi biologiur da geologiur
nivTierebebs Soris SemakavSirebel rgols;

-niadagi mikroorganizmebis (baqteriebis, sokoebis) da umartivesi
organizmebis  sabinadro  are a, biologiuri  produgciis  Semgmneli
organizmebisaTvis sakvebi elementebisa da tenis wyaroa,;

-niadagSi organizmebis ricxovneba  damokidebulia niadagis masaze,
mJavianobaze da sxva pirobebze;

-niadagi  asrulebs masSi moxvedrili mcenareuli organizmebis
danacvenis, cxovelTa  neStis, anTropogenuli dambinZureblebis
gadamuSavebis sanitariul funqcias, ris Sedegadac xdeba maTi nawilobrivi
an mTliani gauvnebleba (niadagis TviTgawmenda);

-niadagi asrulebs nivTierebebis da energiis transformacias da
aregulirebs ekosistem ebis ricxovnebas, Semadgenlobas da strugturas.
ekosistema aris miwis erTgvarovani ubani, cocxali organizmebis da Zvlovani
komponentebis gansazRvruli SemadgenlobiT.

adamiani uaryofiT gavlenas axdens rogorc landSaftze, ise miwaze.
niadagze anTropogenuli zemo gmedebis sgema mocemulia nax. Lze

niadagi ganicdis mrewvelobis, energetikis, transportis negatiur
zemogmedebas rogorc lokaluri da regionaluri, ise globaluri
masStabiT.
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niadagi irRveva sasargeblo wiaRiseulis mopovebisas, nebismieri saxis
samoqgalaqo, samre wvelo, sagzao da a.S. mSeneblobisas. damabinZurebeli
nivTierebebis didi raodenobiT kumulaciis Sedegad niadagi xangrZlivi
drois ganmavlobaSi xdeba momijnave garemoSi (gruntis wyalSi, haerSi,
agreTve mcenareebsa da cxovelTa organizmebSi) mavne nivTierebaTa
nigraciis wyaro. yvelaze saSiSia togsikantebis migracia mcenareebSi da
gruntis wylebSi.
niadagis dabinZurebis ZiriTadi faqtoria samrewvelo narCenebi, romlebic
xSirad sayofacxovrebo nagavsayrelze iyreba, ris Sedegadac sasoflo
sameurneo savargulebi mZime liTonebiT mdidrdeba. niadagze uaryofiTad
mogmedebs yvela saxis, gansakuTrebiT saavtomobilo -sagzao transporti,
romlis funqgcionirebis Tanmxlebia naxSirbadis, azotis, gogirdis ogsidebi,
naxSirwyalbadebi, mocurebis sawinaaRmdego masalebi, mZime liTonebi (tyvia

kadmiumi, nikeli da sxv.), mtveri da Wvartli.
5.2 miwis safaris dabinZureba

dedamiwis gerqis zeda fenebis dazianeba xdeba sasargeblo wiaRiseulis

mopovebisa da maTi gamdidrebisas; mSeneblobisas; sayofacxovrebo da
samrewvelo narCenebis miwaSi Caflvisas; s amxedro swavlebis Catarebisas da
a.S. niadagis safari mniSvnelovnad binZurdeba atmosferoSi sxvadasxva
gamonabolgvebis ganbnevis zonebSi danalegebiT; saxnavi miwebi binZurdeba
sasuqis Warbad Setanisas da pesticidebis gamoyenebisas.

yovelwliurad  dedam iwis  wiaRidan iReben uaRresad didi
raodenobis mTis qgans, romelTagan warmoebaSi mopovebuli moculobis
mxolod 7% gamoiyeneba da Tumca narCenebis nawili midis meorad
gadamuSavebaze, milionobiT tona narCeni mainc iyreba araorganizebul
sayrelebze.

niadagi m niSvnelovhad binZurdeba atmosferodan gamoleqili
togsikuri nivTierebebiT. am mxriv gansakuTrebiT saSiSia feradi da Savi
metalurgiis sawarmoebi, romelTa  gamonabolqvebiT gamowveuli

dabinZurebis zonis radiusi 20 £50 kms aRwevs, xolo koncentracia zRvrul
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dasaSvebs 100jer aRemateba. gansakuTrebiT, saSiS dambinZureblebs
miekuTvneba nikeli, tyvia, benza(a)pireni, vercxliwyali da sxva.

saSiSia nagavsawvavi garxnebis gamonabolqvebi, romlebic Seicaven
tetraeTiltyvias, vercxliwyals, diogsinebs, benza(a)pirens, vanadiumis
naerTebs, radionuklidebs, mJavebs da sxva togsikur nivTierebebs.

saxnavi miwebi intensiurad binZurdeba sasuq is Warbad Setanisas da
pestici debis gamoyenebisas. sasuqgebis SetaniT xdeba mcenareebis mier
niadagidan azotis, fosforis, kaliumis da sxva nivTierebaTa SeTvisebis gamo
warmogmnili deficitis kompensireba. Tumca sasugebTan erTad niadagSi
gadadis minarevebis saxiT arsebuli mZime IliTonebi da maTi naerTebi,
rogoricaa kadmiumi, spilenZi, nikeli, tyvia, gromi da sxva. sasugebidan am
minarevebis gamoyofa  Sromatevadi da  ZviradRirebuli procesia.
gansakuTrebiT saSiSia sasugad samrewvelo Camdinare wylebis danalegebis
(Slami s) gamoyeneba.

gvemoT cxrilis saxiT mogvyavs niadagis dabinZurebis gamomwvevi

ZiriTadi  wyaroebi.

cxrili #1
niadagis dambinZurebeli wyaroebi da nivTierebebi
nivTiereba mrewve . soflis
trans porti Tes aes
loba meurneoba
mZime liTonebi (  Hg, Pb,
Cd da sxva) da maTi + + + _ +
naerTebi
cikluri
naxSirwyalbadebi,
benz(a)pireni + + + _ +
radioaqgtiuri + _ + + _
nivTierebebi
nitratebi, nitritebi, _ _ _ _ +
fosfatebi, pesticidebi

yvelaferi, rasac adamiani moipovebs, awarmoebs da gamoiyenebs,
saboloo jamSi, gardaigmneba narCenebSi. ganasxvaveben warmoebis narCenebsa

da moxmarebis narCenebs.
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warmoebis narCenebs miekuTvneba nedleulis, masalebis
naxevarproduqtebis narCenebi, romlebic ~ warmoigmneba  produqciis
damzadebisas da srulad an nawilobriv kargavs Tavis samomxmareblo
Tvisebebs, agreTve nedleulis fizikur -gqimiuri gadamuSavebis produgqtebi,
romelTa miReba ar warmoadgenda sawarmoo proc esis mizans da romelic
Semdgomi gadamuSavebis Semdeg SeiZleba ignes gamoyenebuli rogorc mza
produgti an rogorc nedleuli gadamuSavebisaTvis.

moxmarebis  narCenebad iTvleba sxvadasxva saxis nakeToba,
makompleqgtebeli detalebi da masalebi, romlebic ama Tu im mizeziT

gamousadegaria Semdgomi gamoyenebisaTvis. narCenebi gamoiyofa tegnosferos

yvela Semadgenel elementSi: sawarmoo saTavsebis muSa da sxv a saxis

zonebSi, samrewvelo moednebze, qalagSi da sacxovrebel saTavsebSi.

narCenebi abinZureben garemos da warmogmnian garemoSi saSiS zonebs,
romelTaTvisac damaxasiaTebelia togsikur nivTierbaTa maRali
koncentraciebi da/an energetikuli zemogmedebis amaRleb uli doneebi.

niadagis dabinZureba aris niadagis antropogenuli degradaciis saxe,
romlis drosac antropogenul sagmianobas dagvemdebarebul niadagebSi
gimiuri nivTierebebis Semcveloba aRemateba niadagebSi maTi Semcvelobis
bunebriv regionul fonur dones.

dambinZurebeli nivTiereba (dambinZurebeli) _ antropogenuli warmoSobis
nivTierebaa iseTi raodenobiT gadasuli garemoSi, romelic aRemateba
garemoSi maTi warmogmnis bunebriv dones.

niadagi gansakuTrebuli bunebrivi warmonagmnia, romelic flobs
hidrosferos, atmosferos, cocxali da mkvdari organizmebis erToblivi
urTierTganpirobebuli  urTierTgmedebiT  Camoyalibebul cocxali da
aracocxali bunebisTvis damaxasiaTebel mTel rig Tvisebebs.

wylisa da atmosferuli haerisgan gansxvavebiT niadagi warmoadgens
tegnogenuri dabinZurebis obieqtur da stabilur indikators.

dedamiwis zedapiris uzarmazari farTobi dabinZurebulia adamianis
cxovelgmedebis narCenebiT. am narCenebidan bevria adamianebisa da

cxovelebis sicocxlisaTvis togsikuri, saSiSi. mecnierTa gamoTvliT erTi
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mogalage wlis ganmavlob aSi erT tona nagavs yris. dRes sul ufro Zneli

xdeba iseTi Zalian saSiSi nagvis Sesanaxi adgilis moZebna, rogoricaa
plastmasa. bevri narCeni ki momwamlavi da radiaqtiuric kia. 1990 wels

mxolod did britaneTSi arsebobda saSiSi togsikuri nagvis 4800
nagavsayreli. xSirad mosaxleobam arc ki icis, rom mis gverdiT mavne
warmoebis narCenebi inaxeba. zogierTi qveyana, romelTa kanonmdebloba
krZalavs saSiSi nagvis damarxvas, mis eqgsportirebas axdens sxva
saxelmwifoSi. amrigad, asobiT aTasi tona narCenebi gasanad gureblad an
dasamarxad dasavleT evropidan igzavneba aRmosavleTSi.

dedamiwis niadagis safari dedamiwis biosferos umniSvnelovanes
komponents warmoadgens. zustad niadagis garsi gansazRvravs biosferoSi
mimdinare mraval process.

niadagis dabinZurebis klas ificireba  rTulia, maTi dayofa
sxvadasxvanairad xdeba.

ganzogadebulad niadagis dabinZurebis wyaroebia: nagviT,
gamonabolgvebiT, daleqili ganebiT, pesticidebiT, mikotogsinebiT,
radiagtiuri nivTierebebiT. niadagis mniSvneloba mdgomareobs organuli
nivTiereb ebis, sxvadasxva qimiuri  elementebis, agreTve energiis
akumulirebaSi. niadagis  safari asrulebs sxvadasxva dambinZureblis
biologiuri STanmTgmelis, damSlelis da neitralizatoris funqcias.

Tu biosferos es rgoli daiSleba, maSin biosferos fungcionireba
Seuqgcevadad dairRveva. amitom gansakuTrebiT mniSvnelovania niadagis
safaris  globaluri biogimiuri mniSvnelobis, misi mdgomareobisa da
antropogenuli  sagmianobis  gavleniT  cvlilebis Seswavla. yvela
dambinZurebeli nivTiereba, romelic dasawyisSi atmosferoSi xvdeba
saboloo jamSi aRmoCndeba xmeleTisa da wylis zedapirze. daleqili
aerozolebi SeiZleba Seicavdes togsikur mZime IliTonebs _ tyvias,
vercxliswyals, spilenZs, vanadiums, kobalts, nikels. Cveulebriv isini
naklebmoZravia da grovdeba niadagSi. magram niadagSi wvimasTan erTad
xvdeba agreTve mJavebi. mJavebTan urTierTgmedebisas IliTonebi SeiZleba

gadavides mcenareebis mier aTvisebad xsnad naerTebSi . xsnhad formebSi
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gadadis agreTve nivTierebebi, romlebic mudmivad imyofeba niadagSi, rac
zogjer mcenaris daRupvas iw Vevs.

dedamiwis sisufTavis qgveS igulisxmeba sisufTave niadagis fenisa,
romelSic mZime liTonebis, qimiuri nivTierebebis da radiaqtiuri
elementebis Semcveloba dayvanilia nulamde.

niadagis dabinZureba ramdenime gziT xdeba.
5.3 niadagis dabinZurebis wyaroebis klasifikacia

samrewvelo sawarmoebi . Txevad da myar samrewvelo narCenebSi
yovelTvis aris nivTierebebi, romlebsac cocxal organizmebsa da
mcenareebze togsikuri zemogmedebis unari aqvs. magaliTad, metalurgiuli
mrewvelobis narCenebSi yovelTvis aris f eradi mZime liTonebis marilebi.
manganaTmSenebeli mrewveloba garemoSi gamoafrgvevs cianidebs, dariSxanis
naerTebs, poliaromatul naerTebs. plastmasebisa da xelovnuro bowWkos
sawarmoebSi warmoigmneba fenoli, benzoli, stiroli. sinTezuri kauCukis

warmoebisas niadagSi xvdeba katalizatorebis narCenebi.

sacxovrebeli saxlebi da komunalur -sayofacxovrebo sawarmoebi
aRniSnuli  kategoriis wyaroebis damabinZurebel nivTierebaTa
SemadgenlobaSi Warbobs sayofacxovrebo nagavi, kvebiTi narCenebi,

samSeneblo nagavi da mi sT. es yvelaferi grovdeba da xdeba misi gatana
sayrelze. galagis nagavsayrelze nagvis dawvas axlavs momwamlav
nivTierebaTa gamoyofa, romelic gamoilegeba niadagis zedapirze da
Znelad Cairecxeba wvimiT.
sayofacxovrebo nagvis dagroveba, rac amcirebs tye ebis mwvane zonebis
farTobs da SeiZleba gaxdes atmosferosa da wylis dabinZurebis wyaro,
warmoadgens qalaqis garemos gauaresebis faqtors. kidev ufro did
gavlenas axdens wylis mdgomareobaze sayofacxovrebo Camdinare wylebi.
sayofacxovrebo Camdinare wyle bi warmoadgens komunaluri meurneobis
Txevadi narCenebi. maT Sorisaa navTobproduqtebi, Sewonili nivTierebebi,

gloridebi, sulfatebi, nitritebi, nitratebi, sinTezuri zedapirul

83



aqtiuri nivTierebebi, magaliTad, sarecxi fxvnilebi), fenolebi, rkina,
spilenZi, T  uTia, nikeli, gromi, tyvia, kobalti, alumini, kadmiumi.
sayofacxovrebo qimiis saSualebaTa gamoyeneba ( recxvis, wmendis,
saremonto samuSaoebis dros), romelic ar xvdeba kanalizaciaSi, iwvevs
niadagis dabinZurebas. garda amisa, niadagi binZurdeba navTobpro duqtebiT

mindvrebsa da tyeebSi avtomanganebis gamarTvisas.

5.4 sayofacxovrebo nagavi

sayofacxovrebo nagavi _ aris myari narCenebi, romelic warmoigmneba
galagis, agreTve soflis garemos komunalur meurneobaSi. sayofacxovrebo
nagavs miekuTvneba: kvebis narCenebi, fekaliebi, samSeneblo nagavi,
gamaTbobeli sistemis narCenebi, gamousadegari saojaxo nivTebi. agreTve
iseTi dawesebulebebis nagavi, rogoricaa saavadmyofoebi, sasadiloebi,
sastumroebi, maRaziebi da sxv.

am saxis nagavi SeiZleba Seicavdes rogorc mavne qimiur nivTierebebs,
ise saSiS biologiur nivTierebebs. saSiS biologiur nivTierebebs
miekuTvneba daavadebis gamomwvevi baqteriebi, paTogenuri mikrofloris
warmomadgenlebi da sxva mavne organizmebi, romlebic kvebis
produqtebiT xvdebian adamianis organizmsSi. daavadebis gamomwvevi zogierTi
bagteria SeiZleba xangrZlivad darCes niadagSi da gamravides niadagSi
da gruntSi, xolo Semdeg moxvdes gruntis wylebSi da mcenareTa

mosarwyavad gamoyenebul wyalSi.

sayofacxovrebo nagvis SemadgenlobaSi Sedis gaRal di, plastmasa,
kvebiTi narCenebi, metali, mina, nacari, wida da a.S. kidev ufro
mravalgvariasamrewvelo narCenebis mdgenelebi _  mergani, qaRaldi,

teqstili, tyavi, rezina, TabaSiri, marili, wida, nacari, sayalibe miwa,
metali, cxoveluri warmoSobis narCenebi , samSeneblo nagavi. yovel 10 -12
weliwadSi narCenebis ricxvi ormagdeba.

sayofacxovrebos garda, arsebobs kidev samrewvelo sawarmoebis
narCenebi. maT Soris garemosTvis da adamianTa janmrTelobisTvis

gansakuTrebiT saSiSia e.w. specnarCenebi, romelTa Senaxva sxvasTan erTad
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dauSvebelia, xolo maTi ganadgureba aucilebelia  specialu
tegnologiebis gamoyenebiT. aseT narCenebs miekuTvneba daaxloebiT 600
gansakuTrebiT saSiSi nivTiereba (radiagtiuri narCenebi; mZime liTonebi; maT

Soris vercxliswyali, tyvia, dariSxani da sxv.). agreTve yoveldRiuri
moxmarebidan gamosuli sagnebi (batareebi , vadagasuli samkurnalo

preparatebi, vercxliswylis gatexili Termometrebi, dRis naTebis

gadamwvari naTurebi, lagebis, = saRebavebis, @ webos, aerozolebis,
dezodorantebis da misT. narCenebi), miekuTvneba specnarCenebs da
dauSvebelia maTi daufigreblad gadayra. aseTi narCenebi miuwvdeneli unda

iyos bavSvebisa da cxovelebisaTvis.

samrewvelo da sayofacxovrebo narCenebis uzarmazari raodenoba,
xvdeba ra niadagSi, arsebiTad cvlis niadagis gimiur Semadgenlobasa da
xarisxs, romlis TviTgawmenda Zalian nela mimdinareobs.

amdenad, niadagis dabinZurebis saSiSroeba mdgomareobs misi fizikur
gimiuri Tvisebebisa da biologiuri monacemebis cvlilebaSi. niadagSi
moxvedrili mavne nivTierebebi arRvevs niadagis organizmebs Soris
kavSirebs, zians ayenebs mcenareebsa da adamians. ni adagis dabinZurebis
Sedegad ziandeba gruntis wylebi, da dabinZurebis masStabebi
mravaljeradad izrdeba. yvelaferi es, saboloo jamSi, aisaxeba miwis

nayofierebaze da adamianis janmrTelobaze. amitom narCenebis utilizaciisa

ri

da likvidaciis problemebis gadaWr a kacobriobis gadarCenis erT -erTi

mniSvnelovani problemaa.

amJamad myar narCenebs ufro xSirad ganaTavseben liTosferos
zedapirze sangcirebul da arasanqcirebul nagavsayrelebsa da poligonebze.

5.5 sayofacxovrebo nagvis utilizacia

sayofacxovrebo nagvis utiliz acia xdeba nagavsawvav garxanaSi, Tumca
nagvis Tavidan moSorebis es varianti ekologiurad usafrTxo ar aris,
ramdenadac aseTi garxnis airadi gamonabolgvebi abinZurebs atmosferos.

garda amisa, sayofacxovrebo nagvis dawvis Sedegad grovdeba didi

raodenob is nacari. amJamad mimdinareobs dawvis axali tegnologiebis
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(RumelSi temperaturis aweva, widur nalRobSi wva, ufro efeqturi
filtrebis Segmna da a.S.) intensiuri Zieba.

ufro perspeqtiulia nagvis daxarisxeba (ganviTarebuli qgveynebis
umetesobaSi): cal -calke ko nteinerebSi grovdeba qaRaldi, plastmasa,
organuli  narCenebi, mina, metali, rac aadvilebs gadamuSavebas.
daxarisxebuli nagavi warmoadgens Zvirfas nedleuls warmoebisaTvis (mas
uwodeben AfganZs nagvi s yuTSi o) . nagvi s d ax
gamoiyenéba ekonomikuri berketebi: zogierT gveyanaSi daxarisxebuli nagvis
miReba ufasod xdeba, xolo dauxarisxebeli nagvis Casabareblad
mniSvnelovani Tanxis gadaxdaa saWiro.

nagvis Segrovebasa da fraqciebad dayofaSi gansakuTrebul SesamCnev
warmatebas miaRwia germani is municipalurma samsaxurebma. qalagebSi
sacxovrebeli saxlebis maxloblad dgas sxvadasxva feris konteinerebi.
moqalageebi zog yuTSi awyobs kvebiT narCenebs, meoreSi _ makulaturasa da
muyaos, sam sxvadasxva konteinerSi feris mixedviT (mwvane, mugi da uferuli )
agroveben minas. Tu mosaxleobas didi raodenobis makulaturis moSoreba
unda, misi mitana SeuZlia gancalkevebul did konteinerTan, romelic
yovel raionSi dgas. TveSi erTxel ZvelZveli gaRaldebi SesaZlebelia
ubralod dayaros trotuarze, da mas aiRebs speci aluri ekomobili, xolo
kvartalSi erTxel igive meTodiT SeiZleba moculobiTi  narCenebisgan
ganTavisufleba.

rTul problemas warmoadgens  plastikebis utilizacia, romelic
farTod gamoiyeneba  sayofacxovrebo tegnikisa da  avtomobilebis
warmoebisas, TviTmfrinavebisa da gemebis salonebis , sawarmoo da
sacxovrebeli saxlebis gawyobisas, SesafuTad da a.S.

amJamad arsebuli plastikebis umetesoba bunebriv  pirobebSi
mikroorganizmebiT ar ixrwneba. maTi utilizacia gaZnelebulia tipebisa
da markebis mixedviT maTi dayofis si rTuliT. amitom sul ufro farTo
gamoyenebas poulobs biodegradabeluri plastikebi _ plastmasebi,
romlebic mcire drois ganmavlobaSi (ramdenime Tvidan or wlamde) iSleba

mikroorganizmebiT.
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avtomobilis  saburavebs (sayofacxovrebo nagvis erT -erTi yvelaze
moculobi Ti fraqcias) wvaven cementis RumelebSi, aRadgenen meoradi
gamoyenebisaTvis ( daaduReben axal proteqtors) an agucmaceben, romelsac
iyeneben danamatad rezinis, kompoziciuri masalebisa da asfaltis
warmoebasSi, agreTve mravali saxis rezinategnikur nakeTobaTa w armoebaSi.

ekonomikurad rentabeluria minis narCenebis gadadnoba, ramdenadac am
SemTxvevaSi keTdeba energiis mniSvnelovani ekonomia, xolo kvebis
mrewvelobasSi gamoyenebuli aluminis utilizacia gansakuTrebiT
xelsayrelia ekonomiurad, ramdenadac bogsitebidan am metalis miRebisas
energetikuli danaxarjebi gacilebiT maRalia.

bevr gveyanaSi sayofacxovrebo nagvis problema gadawyvetili araa.
organizebulia mxolod feradi liTonebisa da makulaturis Segroveba.

danarCeni narCenebi koncentrirdeba nagavsayrelebze, magram ma Ti
ekologiuri mdgomareoba sariozul safrTxes warmoadgens. aseTi cudad
mowyobili sayrelebidan SesaZlebelia gruntis wylebSi da wyalsatevebSi
moxvedr a e. w. Ainfiltraciuldi wyl ebi sao,
damabinZurebeli nivTierebebi da daavadebis gamomwvevi m ikroorganizmebi.
bevr gqveyanaSi gamoyofilia poligonebi myari sayofacxovrebo narCenebis
dasamarxad. es poligoni warmoadgens rTul sainJinro nagebobas, romelSic
mimdinareobs nagvis daxarisxeba da infiltraciuli wylebis Segroveba
specialur mimRebebSi Semdgomi mravalsafexuriani gawmendis mizniT, xolo
warmogmnili airi sawvavad gamoiyeneba.

mecnierebi narCenebidan sasargeblo produgtebis miRebis sxvadasxva
saxis tegnologiebze muSaoben. narCenebis utilizaciis problema
agtualuria yvela ganviTarebadi da ganviTarebu li qveynisaTvis. upirveles
yovlisa, es exeba sayofacxovrebo narCenebis Segrovebas.

5.6 niadagis dabinZureba  soflis meurneobis mier

soflis meurneobaSi niadagis dabinZureba xdeba mindvrebSi didi

raodenobiT mineraluri sasuqgebisa da Sxamgimikatebis Setanis S edegad.
zogierTi Sxamgimikatis SemadgenlobaSi Sedis vercxliswyali. niadagis
antropogenuli dabinZurebis erT -erTi saxea dabinZureba pesticidebiT.
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pesticidebi (herbicidebi, inseqticidebi, defoliantebi). esaa _ ZiriTadi
saSiSroeba. es preparatebi, erTis mxriv, icavs mcenareebs mavneblebisa da
daavadebebisagan, anadgurebs sarevelebs, anTavisufle bs adamianebs
mwerebisagan £ saSiSi daavadebebisagan (malaria, tkipis encefaliti da sxv.).
meores mxriv _ pesticidebi TandaTanobiT azianeben bunebriv ekosistemebs
da momakvdinebelia sasargeblo organizmebisaTvis. garda amisa, mcenareul
produgtebTan erTad pesticidebi xvdeba adamianis organizmSi da
uaryofiTad mogmedebs adamianis organizmze. pesticidebi gadaecema
cxovelebis kvebis jaWviT, xangrZlivi drois ganmavlobaSi ci rkulirebs
garemoSi, miwidan xvdeba wyalSi, wylidan kvlav miwaSi da mcenareebSi,
mcenareebidan cxovelTa da adamianebis organizmSi. adamianis organizmSi
maTi moxvedra iwvevs adamianis sxvadasxva saxis daavadebas £ msubugi
daavadebidan gronikulamde da Znel ad gansakurnebel formamde. zogierTi
saxis pesticidis gamoyvana adamianis organizmidan saerTod Zalian Znelia
da SeuZlia gamoiwvios Seuqcevadi cvlilebebi. amasTan dakavSirebiT
mimdinareobs niadagSi pesticidebis arsebobis periodis da qimiuri da
biologiur i meTodebiT maTi gauvneblobis SesaZleblobis kvleva. dRes
ukve arsebobs pesticidebis gauvneblobis sakmaod efeqturi saSualeba.
miTumetes, mniSvnelovania mxolod iseTi preparatebis gamoyeneba, romelTa
mogmedebis xangrZlivoba kvirebiTa da TveebiT izomeba. gar da amisa,
aucilebelia iseTi preparatebis gamoyeneba, romlebic asufTavebs miwas
pesticidebisa da maTi analogebisagan.

sasuqgebi. niadagis dabinZureba da nivTierebaTa bunebrivi wrebrunvis
darRveva xdeba gadajerebuli Semadgenlobis moZzvelebuli mineraluri
sasugebis aramecnierulad danergvis Sedegad. aragonivruli gamoyeneba,
xSirad sezonSi ramodenimejer, iwvevs niadagSi da gruntis wylebSi maT
dagrovebas da mowamvlas. mcenares xom yovelTvis ar SeuZlia sasugis yvela
mkvebavi nivTierebis aTviseba. imisaTvis ro m ar moxdes mcenareebis mier
auTvisebeli mineraluri sasugebiT niadagis dabinZureba, saWiroa niadagSi
mxolod iseTi mineraluri sasugebis Setana, romelsac srulad aiTvisebs

mcenareebi, ar daabinZurebs niadags da gruntis wylebs.
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5.7 niadagis dabinZureba mZime liTonebiT

mZime liTonebi ewodeba ferad liTonebs, romelTa simkvrive aRemateba
rkinis simkvrives. mZime liTonebia tyvia, spilenZi, TuTia, nikeli, kadmiumi,
kobalti, gromi, vercxliswyali.

mZime liTonebis Taviseburebaa is, rom mZime liTonebi mcire
raodenobiT  aucilebelia mcenareTa da cocxali organizmebisaTvis. Tumca
dasaSvebi raodenobis gadaWarbeba seriozul daavadebebs iwvevs.dadgenilia,
rom vercxliswyali niadagSi xvdeba zogierTi pesticidiT, sayofacxovrebo
narCenebiT da wyobidan gamosuli gamzomi xelsawyoebiT . magaliTad, erTi
luminescenciuri naTura 80 mg vercxliswyals Seicavs. organizmSi mcire
raodenobis vercxliswylis regularulad moxvedrisas ziandeba nervuli
sistema, romelic iwvevs msubuqg aRgznebas da mexsierebis dagveiTebas.

cocxali organizmebisaTvis  Zali an togsikuria tyvia. mopovebuli
tyviis yoveli tonidan 25 kg -mde tyvia garemoSi xvdeba. tyviis uzarmazari
raodenoba atmosferoSi gamoiyofa avtomobilis gamonabolqv airebTan
erTad. niadagisa da mcenareebis dabinZureba tyviiT saavtomobilo gzebis
gaswvriv 200 m daSorebiT vrceldeba.

saavtomobilo trasebis maxloblad niadagSi SeimCneva tyviis
amaRlebuli Semcveloba. gamonabolqv airebTan erTad gamofrqveuli tyvia
dailegeba mcenareebze, SeaRwevs niadagSi, sadac SeiZleba didxans darCes,
ramdenadac Znelad ixsneba. me cnierTa monacemebiT ukanaskneli ramdenime
wlis ganmavlobaSi SeimCneva mcenareTa gsovilebSi tyviis raodenobis
zrdis mkveTrad gamoxatuli tendencia. tyvia erTveba sxvadasxva ujredovan
fermentSi, da Sedegad am fermentebs ukve aRar SeuZliaT organizmSi
maTTus gankuTvnili funqciis Sesruleba. mowamvlis dasawyis stadiaze
SeimCneva uZiloba da aRgzneba, mogvianebiT daRliloba da depresia.
mowamvlis ufro gviani simptomebia nervuli sistemis fungciis darRveva da
Tavis tvinis dazianeba.

Sigawvis Zravebis muSaobisas i ntensiurad gamoiyofa azotis ogsidebi,
tyvia, naxSirwyalbadebi, naxSirbadis ogsidi, muri da sxva nivTierebebi,

romlebic dailegeba miwis zedapirze an STainTgmeba mcenareebiT. es
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nivTierebebi xvdeba agreTve niadagSi da CaerTveba kvebis jaWvTan
dakavSirebul w  rebrunvaSi.

adamianis organizmSi sasoflo -sameurneo produgtebis meSveobiT tyviis
moxvedram SeiZleba gamoiwvios centraluri nervuli sistemis, RviZlis,
Tirkmlebisa da tvinis dazianeba. samrewvelo raionebis niadagSi tyviis
Semcveloba 25 -27-jer metia, vidre sasoflo  -sameurneo niadagSi.

spilenZiT da TuTiiT niadagis yovelwliuri dabinZureba Seadgens
Sesabamisad 35 da 27 kg/lkmZ2. niadagSi am metalebis koncentraciis amaRleba
iwvevs mcenareebis zrdis Senelebas da sasoflo -sameurneo kulturebis
mosavlianobis Semci  rebas.

adamianisaTvis did safrTxes warmoadgens niadagSi kadmiumis dagroveba.
kadmiumis amaRlebuli dozis Semcveli sakvebis miReba iwvevs skeletis
deformacias, zrdis daqveiTebas da welis areSi Zlieri tkivilis

SegrZnebas.
5.8 sanqcirebuli nagavsayrelebi d a poligonebi

aris adgilobrivi aRmasrulebeli xelisuflebis mier myari samSeneblo
da sayofacxovrebo narCenebis gansaTavseblad daSvebuli teritoria
romelic araa  mowyobili  normatiuli  moTxovnebis  Sesabamisad.
sanqcirebuli nagavsayreli droebiTia, maTi eqgspluat acia nebadarTulia
poligonebis an narCenebis gamauvnebeli garxnebis amogmedebamde. nagvis
gaxrwnis Sedegad nagavsayrelis teritoriidan atmosferoSi gamoiyofa didi
raodenobi T Anagvi s airio, romel sac afeTqgebi
SeuZlia, garda amisa nagavs  ayrelis axlos haerSi vrceldeba arasasiamovmo
suni, rac ganpirobebulia komplegsuri organuli naerTebis tarasruli wvis
produqtebis warmogmniT. am naerTebis gavlena adamianis janmrTelobaze
Sefasebuli araa, ramdenadac es naerTebi laboratoriul kvlevas ar
egvemebareba. qalagis nagavsayrelebis siaxloves gruntis wylebSi
aRmoCenilia  alifaturi, aromatuli da qglorirebuli  organuli
gamxsnelebis, dariSxanis, kadmiumis, qromis, vercxliswylis, tyviis,

nikelisa da misT. naerTebi. aseTi dabinZurebuli wylebis gamoyeneba iw vevs
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organizmis imunitetis mkveTrad daqgveiTebas, leikozis ganviTarebas rogorc
adamianebSi, ise Sinaur cxovelebSi. gansakuTrebiT saSiSia filtrati,
romelic warmoigmneba nagavsayrelze narCenebis urTierTgmedebisas
atmosferul nalegebTan, da Seicavs organuli da mineraluri nivTierebebis
daSlis mraval komponents. filtratiT dabinZurebas eqvemdebareba aqtiuri
wylis mimocvlis zonebi, da, upirveles yovlisa, gruntis wylebi. narCenebi
da sayofacxovrebo nagavi niadagis dabinZurebis wyaros warmoadgens. garda
amisa, nagavi da nagavsayreli epidemiologiuri saSiSroebis wyaros
warmoadgens.

poligoni _narCenebis centralizebulad Segrovebisa da gauvneblobis
mizniT bunebadacviTi nageboba, romelic uzrunvelyofs atmosferos,
niadagis da gruntis wylebis dacvas dabinZurebisagan. polig oni aferxebs
daavadebis gamomwvevi  mikroorganizmebis  gavrcelebas. poligoni
mowyobilia  ganaSenianebisgan  Tavisufal, Ria, kargad ganiavebad,
aradatborvad adgilze, sadac aris sustad mfiltravi grunti ( Tixa, Tixnari,
figali). poligonze narCenebis damarxvis u bnis mTavari konstruqciuli
elementebia hermetuli mopirkeTeba, damcavi mosapirketebeli fena,
sadrenaJo fena filtratisaTvis da zeda dafarva.

hermetulobis  uzrunvelsayofad gamoiyeneba mineraluri  (Tixis)
dafarva, polimeruli afskovani masalebi (magaliTad, maR ali  wnevis
polieTileni), asfaltobetonis dafarva, agreTve niadagis gaZliereba
bentonitiT.

poligoni aRWurvili unda iyos filtratis Segrovebisa da moSorebis
saimedo sistemiT. narCenebis Calageba unda ganxorcieldes araumetes 2m
sisqis fenebad aucilebeli gamkvri vebis pirobebSi.

nagavsayrelebze da poligonebze myari narCenebis damarxva unda
ganixilebodes rogorc ukiduresi RonisZieba _ am meTodis dros SesaZlo
gamoyenebis sferodan amoRebulia Zvirfasi meoradi nedleulis aTasobiT
tona. specialistebis SefasebiT , nagavsayrelebsa da p oligonebze
yovelwliurad ikargeba asobiT aTasi tona Savi da feradi liTonebi da

Zvirfasi nedleulis sxva saxeebi. narCenebis dasamarxad saWiroa miwis
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mniSvnelovani farTobi. garda amisa, SesaZlebelia mogmed nagavsayrelebsa
da poligonebze togsikuri narCenebi s moxvedra, rac zrdis garemos

araxelsayrelad dabinZurebis risks.
5.9 nagvis dawva

nagvis dawva narCenebis moSorebis sakmaod rTuli da
AmaRal teqnol ogiurio meTodi a, romel i c moi Txo
damuSavebas (e.w. sawvavis miRebiT). myari narCenebis  dayofisas cdiloben
msxvili obiegtebis, metalebis (rogorc magnituri, ise aramagnituri)
moSorebas da Semdeg nagvis damatebiT dawvriimanebas. mavne gamonabolqvebis
Semcirebis mizniT  aucilebelia saerTo nakadidan saSiSi narCenebis
moSoreba. narCenebis dauca Ikevebeli nakadis dawva Zalian saSiSia. nagvis
sawvavi qarxnebis ekologiuri rezultati dakavSirebulia haeris
dabinZurebasTan, pirvel rigSi b wuvrildispersuli mtveriT, gogirdisa da
azotis ogsidebiT, furanebiT da diogsinebiT. seriozuli problemebi
warmoigmnela agreTve nagavsawvavi garxnis nacris damarxvasTan, romelic
narCenebis sawyisi wonis 30% warmoadgens da misi damarxva Cveulebriv
nagavsayarze dauSvebelia. aseTi nacris dasamarxad unda gamoiyenebodes

specialuri sacavebi.

nagvis sawvavis upiratesobaa is, ro m 3jer mcirdeba narCenebis wona da
iseTi arasasiamovno maxasiaTeblebis Tavidan acilebis saSualebas iZleva,
rogoricaa: suni, togsikuri siTxeebis, baqteriebis gamoyofa, frinvelebisa
da mRrRnelebis mizidva, garda amisamikroraionebisaTvis damatebiTi
eleqtro momaragebisa da gaTbobis miRebis SesaZleblobas iZleva.

Tanamedrove nagvis sawvavi danadgarebi aRWurvilia gamonabolqvebis
gawmendis sistemebiT, eleqgtroenergiis generatorebiT da SeiZleba
gamoyenebul ignes utilizaciis sxva meTodebTan kombinaciaSi. dReisaTvi S

SemuSavebulia narCenebis dasawvavi danadgarebis mravali varianti.

5.10 narCenebis gadamuSavebis tegnologiebi
nar Cenebi s gadamuSaveba nar CenebTan Abr Zo

meTodia, romelic iZleva ekonomikur efeqts, zogavs resursebs, aumjobesebs
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ekologiur situacias, nagavsayreli da poligonebisTvis gamoyen ebuli
teritoriis Semcirebis saS ualebas iZleva. amasTa n, unda aRiniSnos, rom
efeqturi meoradi gadamuSaveba SeuZlebelia narCenebis Segrovebisa da
daxarisxebis kargad awyobili sistemis gareSe.
sayofacxovrebo nagavi samrewvelo narCenebis gadamuSavebis

tegnologiebi iyofa:

1. Termul tegnologiebad;

2.  fizikur  -gimiur tegnologiebad;

3. biotegnologiebad.

Termuli tegnologiebi gamoiyeneba nebismieri saxis myari, xsnadi,

Txevadi da airadi narCenebis utilizaciisaTvis. meTodis arsi
mgdomareobs narCenebis Termul damuSavebaSi maRaltemperaturuli
TbomatarebliT, romelic SeiZleba iyos sawvavis wvis produgti

plazmu ri nakadi, liTonis an ogsidis nalRobi, zemaRali sixSiris
gaxurebis narCenebi. Termuli daslis produqgtebi iJangeba, qimiur
urTierTgmedebaSi Sedis da warmogmnis aratogsikur airad, Txevad da
myar narCenebs. Termuli meTodis stadiebia:

winaswari, reagentuli da muSaveba;

maRaltemperaturuli damuSaveba da gauvnebleba;

airebis mravalsafexuriani wmenda,

siTbos gamoyeneba,;

Tanauri organuli an mineraluri produgtebis miReba.

Termuli meTodi gansazRvruli universalurobiT gamoirCeva,
ramdenadac nebismieri organuli da ara organuli naerTebis
gauvneblebis saSualebas iZleva.

amJamad msoflio praqgtikaSi iTvleba, rom | da 2 klasis saSiSroebis
togsikuri nivTierebebi, iseTebi, rogoricaa momwamlavi nivTierebebi,
pesticidebi, diogsinebi da sxv., SeiZleba gauvnebldes mxolod
plazmuri meTodiT. Termuli meTodis gamoyeneba  mizanSewonilia

Znelad wvadi da uwvadi naerTebis gasauvneblad.
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fizikur  -gimiuri meTodebi ar gamoirCeva universalurobiT, Tumca

SeuZlia saukeTeso Sedegis mocema _ SeuZlia narCenebi rogorc
nedleuli gamoiyenos sasargeblo produqgtebis misaRebad . magaliTs
warmoadgens rezinis, rezinaqsovilis narCenebis, avtomobilis

saburavebis, rezinis Slangebis da rezinis sxva naketobis gadamuSaveba.
gadamuSavebis saboloo produgtia rezinis nafxveni, romelic gamoiyeneba
dafarvebis, safene bis, biTumis danamatis dasamzadeblad. am meTodiT
SeiZleba agreTve polimeruli masalebis, magaliTad polieTilenis,
polipropilenis da misT. gadamuSaveba. ganviTarebul qveynebSi, sadac
maRalia polimeruli masalebis gamoyeneba, Camoyalibda am tipis
narCenebis utilizaciis dargi, sadac narCenebi 100% AT gadamuSavdeba
meoradi gamoyenebis nedleulad.

narCenebis gauvneblebisa da gadamuSavebis yvelaze perspeqtiuli
tegnologiaa biotegnologia. bunebrivad Segmnili  bagteriebi da
mikroorganizmebi genetikuri biologiis, maT Soris genuri inJineriis
meTodebiT xdeba axali funqciebis sesruleba.

magaliTad, sokoebis masas SeuZlia xsnarebidan tyviis, TuTiis,
nikelis, kobaltis, vercxlis da sxva, maT Soris radiaqgtiuri metalebis
koncentrireba. es xsnis MmZime metalebisgan biotegnolo giuri gawmendis
axal SesaZleblobebs. zogierTi baqteria SeiZleba gamoyenebul ignes
navTobisa da navTobis narCenebisgan Camdinare wylebisa da niadagis
gasawmendad. genuri inJineriis meTodebiT miRebuli Stamebi axdenen
nedli navTobis utilizacias, rac xmeleTz e navTobis daqcevasTan
sabrZolvelad maTi gamoyenebis saSualebas iZleva. bioteqnologiuri
procesebis naklia procesebis mimdinareobis dabali siCqare, rac Zlier
amaRlebs samrewvelo obieqtebis agebisas kapitalur danaxarjebs.

samrewvelo sawarmoebSi warmogmnili narCenebis mniSvnelovan wils
Seadgens samTomompovebeli da samTogadamamuSavebeli, Savi da feradi
metalurgiis, mineraluri sasugebis da samSeneblo masalebis warmoebis

mravaltoniani narCenebi.
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ramdenadac  sayofacxovrebo narCenebi 60 -80%mde  organul
nivTier ebebs (gaRaldi, kvebiTi narCenebi) Seicavs, SeiZleba maTi
kompostireba. kompostireba mdgomareobs organuli nivTierebebis
bunebriv biologiur gaxrwnaSi haeris Tanaobisas. saboloo produgtia
humusisebri nivTiereba, romelic SeiZleba gamoyenebul ignes organul
sasugad. narCenebis utilizaciis meTodis SerCeva sakmaod rTulia.
togsikuri samrewvelo narCenebisaTvis es sakiTxi individualurad wydeba
sawarmosi.

britaneli  mecnierebi muSaoben iseTi SesafuTi polimeris
Sesagmnelad, romelic male daiSleba niadagSi. varSaveli gimokosebis
mixedviT cxeli asfaltis masaSi 8% polopropilenis, polieTilenis da
sxva Tanamedrove plastikebis damatebiT mniSvnelovnad umjobesdeba gzis
safaris xarisxi. aseTi asfalti ar skdeba zamTris sicivisgan da ar
rbildeba zafxulis sicxisgan. iaponelebi ukve 100 welia, rac narCenebs
ise eqcevian, rogorc nedleuls. iaponiaSi narCenebi oTx kategoriad
iyofa. pirvel kategorias ekuTvnis mina, liToni, gqaRaldi da zogierTi
plastmasa. wignebs, saTamaSoebs, did sagnebs SeakeTeben da meoradad
gamoiyeneba.

meore kat egorias ekuTvnis saSiSi  masalebi (magaliTad,
akumulatoris batarea) , romelic eqvemdebareba gauvneblebas an
damarxvas nagavsayrelze, romelic  mxolod aseTi narCenebisTvisaa
gankuTvnili. iaponia Zalian seriozulad udgeba vercxliswylis
naTurebis demerkurizacii s sakiTxs (vercxliswylis gauvneblebas),
ramdenadac iaponiaSi moxda pirvelad adamianebis masiuri mowamvla
meTilvercxliswyliT. vercxliswylis  naTurebis gadamuSaveba xdeba
metalurgiul garxanaSi, romlis produqcias warmoadgens aRdgenili
vercxliswyali, foladi , Tuji, TuTia.

mesame kategorias miekuTvneba arawvadi aratogsikuri masalebi
(keramika, zogierTi plastmasa da samSeneblo narCenebi, romlebic ar
egvemdebarebian recirkulacias). maTTvis gamoiyeneba Cveulebrivi

nagavsayrelebi.
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meoTxe kategorias ekuTvnis wvadi masalebi, imdenad dabinZurebuli,
rom rom SeuZlebelia maTi meoradi gamoyeneba. esaa zogierTi kvebiTi da
sayofacxovrebo narCeni, plastmasebis zogierTi saxe, dabinZurebuli
gaRaldi da mergani. am narCenebis didi nawili iwveba nagavsawvav

RumelSi, romelTa di d nawilSi xdeba Tbo - da eleqtroenergiis

gamomuSaveba. nagavsawvav RumelTa muSaobaze xorcieldeba mkacri

kontroli. wvis procesis dawyebamde xdeba moSoreba arawvadi masalebisa,

romlebsac SeuZlia Rumlis muSaobis darRveva da haeris dabinZurebis

gazrda. saSiSi narCenebis daxarisxeba mniSvnelovnad amcirebs wvis

Semdeg darCenili nacris raodenobasa da toqgsikurobas. usafrTxoebis

mizniT xdeba nacris mocileba, cementis blokebSi Cawnexva da daxurul

satviTo manganiT transportireba guldasmiT daproeqgtebul da

kontrolire bad nagavsayrelze, romelic gankuTvnilia saSiSi narCenebis

dasamarxad. iaponia erTaderTi saxelmwifoa, sadac miRebulia kanoni

msxvilgabarituli saxlis tegnikis _ televizorebis, sarecxi manganebis,

kondicionerebis da macivrebis utilizaciis valdebulebis Sesax eb.

nagvisgan ganTavisuflebis problema gansakuTrebiT mwvaved dgas
did qalagebSi.
5.11 unarCeno warmoeba
narCenebis problemis gadawyvetaze mimarTuli yvela SesaZlo
meTodidan prioriteti  eniWeba warmogmnili narCenebis  moculobis
Semcirebas. warmoebaSi nar Cenebis Semcirebis miRweva SeiZleba tegnologiis
srulad SecvliT an cvlilebiT, unarCeno an mcirenarCenian tegnologiebze
gadasuvliT.
unarCeno warmoebaSi igulisxmeba teqnologiuri procesebis

erToblioba, romelSic erTi procesis narCenebi gamoiyeneba nedleulad
sxva warmoebisaTvis, rac uzrunvelyofs maT praqgtikulad srul
utilizacias. magaliTad, organuli sawvavis wvisas warmogmnili nacari
SeiZleba gamoyenebul ignes silikaturi aguris warmoebaSi, betonis

Semavseblad da misT.
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unarCeno warmoebebis Segmna rTuli da xangrZlivi procesia, romlis
Sualeduri etapia mcirenarCeniani warmoebaa. mcirenarCeniani warmoebis
dros garemoze zemogmedeba sanitariul -higienuri normebiT dadgenil dones
ar aRemateba. warmoebis narCenebis Semcirebas xels uwyobs rogorc
mowyobilobis Secvla, i se sxva, ufro xarisxian nedleulze gadasvla.

5.12 qalagis niadagi

galagis niadagi zedmetad mkvrivia, Sereulia da gamdidrebuli
samSeneblo nagviT, sayofacxovrebo narCenebiT, ris gamoc mis bunebriv
analogebTan SedarebiT ufro maRali tutianoba aqvs. msxvili galagebis
niadagis safari gamoirCeva agreTve maRali kontrastulobiT da
araerTgvarovnebiT. niadagis gimiuri Semadgenlobis gauaresebas iwvevs
zamTarSi  Tovlisgan gzis safaris swrafad ganTavisuflebis mizniT
marilebis gamoyeneba. am mizniT Cveulebri v gamoiyenebanatriumis gloridi
(sufris marili), rac iwvevs aramarto miwisqveSakomunikaciis korozias,
aramed niadagis fenis xelovnur damarilebas. amis Sedegad qalagebsa da
avtomagistralebis gaswvriv gaCnda iseTivemariliani niadagi,
rogoricaamsSral stepebsa dazRvis sanapiroebSi.

galagis niadagSi damabinZurebeli nivTierebebis didi nawili xvdeba
atmosferul nalegebTan erTad, samrewvelo da sayofacxovrebo narCenebis
dasawyobebis adgilebidan. gansakuTrebiT saSiSia niadagis dabinZureba mZime
metalebiT. qalagebis n iadagi, gansakuTrebiT misi zeda fenebi didi
raodenobiT mZime metalebs Seicavs, maTi Semcveloba 4 -6-jer aRemateba
fonur Semcvelobas. niadagis dabinZurebaSi did rols TamaSobs aramarto
stacionaruli (samrewvelo) sawarmoebi, aramed mobiluri  wyaroebic,
gansakuTrebiT avtotransporti, romelTa namuSevar airebTan erTad
garemoSi xvdeba tyvia da benz apireni . ma Ti Semcvel oba
niadagSi mniSvnelovnad aRemateba sanitariul normas.

tyviis zemogmedeba arRvevs gqalisa da mamakacis reprodugciuli
sistemis funqc ias, iwvevs muclis moSlasa da Tandayolil daavadebebs,

mogmedebs nervul sistemaze, agveiTebs inteleqts, iwvevs gulis daavadebebs,
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agveiTebs moZraobiT agtivobas, arRvevs koordinirebul moZraobebs,
agveiTebs smenas.

vercxliswyali azianebs nervuli sistemis a da Tirkmlebis funqciebs,
xolo didi koncentraciiT SeiZleba gamoiwviosparalizeba, minomatis
daavadeba. kadmiumis didi doza aqgveiTebs 2Zvlis gsovilis kalciumis
adsorbcias, rasac mohyveba Zvlebis TviTneburi motexiloba. TuTiis
sistematuri moxvedra adamianis organizmSi iwvevs filtvebsa da bronqebSi
anTebiT movlenebs, kuWgveSa jirkvlis cirozs, anemias. spilenZi iwvevs

nervuli sistemis funqciur darRvevebs.

5.13 birTvuli narCenebi

planetaze yovelive cocxalisaTvis yvelaze did safrTxes warmoadgens
birTvuli warmoebis narCenebi. birTvulma narCenebma SeiZleba gamoiwvios
avTvisebiani simsivne, genetikuri cvlileba da sikvdili. birTvuli
narcenebis gauvneblebisa da radiagtiurobis gasagrobad 80 aTasi welia
saWiro. magram dRes Txevadi radiagtiuri narCenebi pirdapir gadaiqaceba
zRvaSi, xolo airadi narCenebi xvdeba haerSi. myar narCenebs agroveben.
radiaqgtiur nagavs ZiriTadad marxaven miwasSi, xolo zogjer inaxaven miwaze
konteinerebSi, rac Zalian saxifaToa, radgan nebismier momentSi konteinerSi
SeiZleba gaCndes xvreli da moxdes mavne nivTierebis daRvra.

5.14niadagis TviTgawmendis procesebi

niadagi samfazovan sistemebs miekuTvneba, Tumca niadagSi mimdinare
fizikur  -qimiuri procesebi Zalian Senelebulia, da niadagSi gaxsnili
haeri da wyali arsebiT gavlenas am proceseb is mimdinareobis daCgarebaze
ver axdens. amitom atmosferosa da hidrosferos TviTgawmendasTan
SedarebiT niadagis TviTgawmenda Zalian nela mimdinareobs.

biosferos komponentebi TviTgawmendis intensivobis mixedviT Semdegi
TanmimdevrobiT  SeiZleba davalagoT: atmosfero _  hidrosfero
liTosfero. Sedegad mavne nivTierebebi TandaTanobiT grovdeba niadagSi,

DdroTa ganmaviobaSi saSiSi xdeba adamianisaTvis. ZiriTadad niadagis
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TviTgawmenda SeiZleba moxdes mxolod organuli narCenebiT dabinZurebis
dros, ramdenadac organuli narCenebi eqvemdebareba mikroorganizmebiT
biogimiur daJangvas. amasTan mZime metalebi da maTi marilebi TandaTan
grovdeba niadagSi da SeiZleba ufro Rrma fenaSi daeSvas. Tumca niadagis
Rrma xvnis SemTxvevaSi SeiZlebaaRmoCndes zedapirze da moxvdes Tropikul
JaWvsi.

amrigad, samrewvelo warmoebis intensiuri ganviTareba zrdis
samrewvelo narCenebs, romelic sayofacxovrebo narCenebTan erTad arsebiT
gavlenas ax dens niadagis gimiur Semadgenlobaze, auaresebs mis xarisxs.

miwasTan frTxili da dazogviTi damokidebuleba Tanamedroveobis

erT -erTi aqtualuri problemaa.
5.15 kosmosuri hagavi dedamiwisaxlo sivrceSi

atmosfero yovelTvis Seicavs kosmosuri warmoSobis mtvers. dedamiwis
zedapirze dRe -RameSi daaxloebiT 100 t kosmosuri mtveri gamoiyofa.
sufTa adgilebSi dedamiwis zedapiris 1 km 2.ze wlis ganmavlobaSi
gamoyofili kosmosuri mtvris raodenoba 50 tonas Seadgens. Tumca,
kosmosur mtvers higienuri mniSvneloba ar agvs, radgan misi koncentracia
Zalze umniSvneloa.

safrTxis Semcvelia kosmosuri nagavi. kosmosuri nagvis qgveS
igulisxmeba yvela xelovnuri obieqti da maTi fragmentebi kosmosSi,
romlebic gaumarTavia, ar fungcionirebs da verasdros veRar SeZlebs
sasargeblo sagmis S  esrulebas, magram warmoadgens saSiS fagtors mogmedi

kosmosuri aparatebisaTvis.

zog SemTxvevaSi aseTi kosmosuri nagavi pirdapir safrTxes
warmoadgens dedamiwisTvisac _ orbitidan maTi arakontrolirebadi
gamosvlisas, dedamiwis atmosferos mkvriv fenaSi Sesvl isas arasruli wvis

da dasaxlebul pungtebze, samrewvelo obieqtebze, satransporto
komunikaciebze dacemis SemTxvevaSi.
am obieqtebis umetesoba orbitaze imyofeba didi daxriT, romelTa

sibrtyeebi ikveTeba, amitom maTi saSualo fardobiTi urTierTsiCgare
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Seadgens daaxloebiT 10 km/wm. nebismieri am obieqtis Sejaxebam mogmed
kosmosur safren aparatTan Kkinetikuri energiis uzarmazari energiis
Sedegad SeiZleba daazianos an wyobidanac ki gamoiyvanos igi. gnsakuTrebiT
danagvianebulia dedamiwis irgvliv orbitis is ubnebi, ro mlebic yvelaze
xSirad gamoiyeneba kosmosuri aparatebis samuSaod. mecnierebi muSaoben am
problemis  gadasaWrelad. erT -erTi  proeqtis mixedviT  Seigmneba
Tanamgzavri, romelic moZebnis kosmosur namsxvrevebs da aaorTglebs maT
mZlavri lazeruli sxiviT, meore pro eqgtis mixedviT ki miwispira lazerma
kosmosuri namsxvrevi unda daamuxruWos atmosferoSi Sesvlisa da misi
Semdgomi dawvis mizniT, muSaoben agreTve iseTi aparatis Sesagmnelad,
romelic Seagrovebs kosmosur nagavs Semdgomi gadamuSavebis mizniT.
amasTan, dedanwisaxlo kosmosuri sivrcis tegnogenuri dabinZurebis
pirobebSi kosmosuri  frenebis usafrTxoebis uzrunvelyofa aqtualur
amocanas warmoadgens. am amocanis gadaWra agtualuria dedamiwaze
obieqgtebis usafrTxoebis TvalsazrisiTac. aRniSnuli problemebis gadaWra
saerTaSoriso TanamSromlobas moiTxovs.
Tavi 6
6.1.garemos energetikuli dabinZureba

energetikul dabinZurebas miekuTvneba Thburi, vibraciuli da akustikuri

zemogmedeba, sinaTlis, eleqtromagnituri velebi da  gamosxiveba,

radinuklidebis da maionizirebeli gamosxivebis zemogmedeba da misT.

bunebrivi garemos da samrewvelo regionebis, galagebis, dasaxlebuli
pungtebis energetikuli dabinZurebis wyaros warmoadgens samrewvelo
obieqtebi, energetikis da kavSirgabmulobis obieqgtebi da transporti.

bunebriv pirobe  bSi adamianze mogmedebs mzis radiaciis, qaris
moZraobis, talRebis da dedamiwis gerqis energia. daucveli adamianis
moxvedrisas Stormsa da qgarborbalaSi, miwisZvris zonaSi, mogmedi vulkanis
krateris siaxloves Tu elvis raionSi, energetikulma zemogmedebam Se iZleba
gadaaWarbos adamianis organizmisaTvis dasaSveb dones da gamoiwvios misi
travmireba an sikvdili. bunebrivi warmoSobis energiebis doneebi

pragtikulad ucvleli rCeba. Tanamedrove teqnologiebi da teqnikuri
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saSualebebi am saSiSroebebis garkveulwilad Semcirebis saSualebas
iZleva, Tumca bunebrivi procesebis da biosferoSi cvlilebebis
prognozirebis sirTule, agreTve maT Sesaxeb arasakmarisi codna
sirTul eebs gmni s SsistemasSi Afadami ani
usafrTxoebis uzrunvelyofaSi.

Tburida  eleqtruli energiis teqnogenuri wyaroebis gaCenam, birTvuli
energiis gamonTavisuflebam, navTobisa da gazis sabadoebis aTvisebam
warmogmna adamianze da garemoze sxvadasxva negatiuri zemogmedebis
saSiSroeba. tegnogenuri negatiur I zemogmedebis energetikuli donis zrda
da tegnogenur garemoSi energiis arakontrolirebadi gamoyofa aris
adamianebis dazianebebis, profesiuli daavadebebisa da daRupv ebis ricxvis
gazrdis mizezi.

teritoriul -teqnologiuri problemebi moicavs rogorc

atmosferos dabinZurebis wyaro s adgilmdebareobis sakiTxebs,ise mTeli
rigi  uaryofiTi efeqtebis Semcirebas an Tavidan acilebas. mocemuli
wyaroTi atmosferos dabinZurebis SezRudvis optimaluri gadawyvetebis
Zebna sul ufro intensiuri xdeba teqnikuri codnisa da mrewvelobis
ganviTarebis do nis zrdis paralelurad_SemuSavebulia atmosferos dacvis
mTeli rigi specialuri RonisZiebebi.

galagSi da sacxovrebel SenobebSi vibraciis wyaroa dartymiTi
gmedebis tegnologiuri mowyobiloba, relsiani transporti, saamSeneblo
manganebi da mZime avtotransp orti. vibracia vrceldeba gruntidan da
Senobis konstrugciidan.

galagSi da sacxovrebel SenobebSi gavrcelebuli xmauris wyaroa
transporti, samrewvelo mowyobilobebi, sanitariul -tegnikuri danadgarebi
da mowyobilobebi da sxva. galagis magistralebze da mimdebare
t eritoriebze xmauris donem SeiZleba 70 t 80 db -s miaRwios, xolo calkeul
SemTxvevebSi 90 db-sac ki gadaaWarbos. kidev ufro maRalia xmauris done
aeroportebis mimdebare raionebSi.

tegnosferoSi infrabgeris wyaroa didi zedapiris mqgone moZravi

meganizmebi Lvibro bagani, eqskavatori da misT, romelTa mier gamosxivebuli
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infrabgeruli talRebis done sakmaod daSorebul wertilebSic ki
aRemateba normatiul mniSvnelobebs.

radiosixSiris eleqtromagnituri velebis (emv) ZiriTadi wyaroebia
radiotegnikuri obieqtebi, sat elevizio da radiosalokacio sadgurebi,
Termuli saamqroebi da ubnebi. samrewvelo sixSiris eleqgtromagnituri
velebis zemogmedeba ufro xSirad damokidebulia maRali Zabvis xazebTan
da samrewvelo sawarmoebSi gamoyenebuli magnturi velebis wyaroebTan.

gansakuTrebiT saSiSia elegtroficirebuli rkinigzis mimdebare

zonebSi aRZruli magnituri velebi. maRali intensivobis magnituri velebi
SeimCneva am zonebis siaxloves mdebare SenobebSic.

yofacxovrebaSi emv -is da gamosxivebis wyaroebia: televizori, displei,
maRalsix Siruli Rumeli da sxva. televizoris da displeis ekrani
adamianis  janmrTelobisaTvis saffrTxes ar warmoadgens, Tu ekranidan

daSoreba 30 sm -s aRemateba.

garemos Tbur dabinZurebas adgili agvs sxvadasxva
energomatareblis gamoyenebis adgilebSi. garemos Thburi dabinZurebis
yvelaze gavrcelebuli wyaroebia Tbo - da atomuri elegtrosadgurebi.

gamoyofili siTbos yvelaze didi wili modis turbinebis namuSevari

orTglis kondensaciis sistemebze, romlebSic wylis moxmareba 150
I/(kvt.sT) Seadgens, rac imiT aixs neba, rom gamacivebeli wylis temperatura
ar unda gaizardos 10 °%C -ze metad. amasTan, bunebriv wyalsatevebSi, sadac

xdeba Thili wylis CaSveba, wyalsatevis wylis siTbos mateba ar unda

aRematebodes zamTarSi 5 0 , xolo zafxulSi 3 °Cts.
6.2. tegnikuri sistemebis energetikul zemogmedebaTa identifikacia
energetikul zemogmedebaTa identifikaciis dros

gasaTvaliswinebelia, rom energiis nakadis yvelaze didi intensivoba
yovelTvis uSualod wyaros siaxlovesaa. garemoSi energiis nakadis
intensivoba im farTobis ukuproporc iulia, romelzec es energia

vrceldeba. Tu energiis gamomsxivebeli wyaro miwis zedapirze mdebareobs,
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energia gamosxivdeba naxevarsferul sivrceSi, Tu energiis gamomsxivebeli
wyaro miwis zedapiridan garkveul simaRleze an miwisqveS mdebareobs,
energia sferose  bri zedapiriT ganibneva.
xSirad magistraluri relsiani transportis vibracia 50 -60 m
daSorebiT miileva. samSeneblo moednebis, samWedlo -sawnexi saamqroebis
siaxloves vibraciis mogmedebis zonebi mniSvnelovnad didia da radiusi 150 -
200 metrs aRwevs. mniSvnelovan vibracias gmnis sacxo vrebel SenobebSi
ganlagebuli tegnikuri mowyobilobebi (tumbo, lifti, transformatori da
misT), agreTve metropolitenis trasa(Tu Rrmad ar aris ganlagebuli).
mniSvnelovani xmauri axlavs transportis saSualebaTa eqspluatacias.
mravali sawarmosaTvis  xmauris  faqtoris  gaTvaliswinebiT
sanitariul_damcavi Zonis sigane mniSvnelovnad aRemateba  mavne
gamonabolgvebis faqtoris mixedviT dadgenil sanitariuli _ damcavi zonis
zomebs.
galagSi da  sacxovrebel  SenobebSi  vibraciis  wyaro a
dartymiTi gmedebis teqgnologiuri mowyobiloba, relsiani transporti,
saamSeneblo manganebi da mZime avtotransporti. vibracia vrceldeba
gruntidan da Senobis konstruqciidan.
galagSi da sacxovrebel SenobebSi gavrcelebuli xmauris wyaroa
transporti, samr ewvelo mowyobilobebi, sanitariul -tegnikuri danadgarebi
da mowyobilobebi da sxva. qalagis magistralebze da mimdebare teritoriebze
xmauris donem SeiZleba 70 £ 80 db -s miaRwios, xolo calkeul SemTxvevebSi 90
db-sac ki gadaaWarbos. kidev ufro maRalia xmauris do ne aeroportebis
mimdebare raionebSi.
teqnosferoSi infrabgeris wyaroa didi zedapiris mgone moZravi
medganizmebi tvibrobaqgani, eqgskavatori da misT, romelTa mier gamosxivebuli
infrabgeruli talRebis done sakmaod daSorebul wertilebSic ki
aRematela normatiul mniSvnelobebs.
radiosixSiris elegtromagnituri velebis (emv) ZiriTadi wyaroebia
radiotegnikuri obieqtebi, satelevizio da radiosalokacio sadgurebi,

Termuli saamqroebi da ubnebi. samrewvelo sixSiris eleqgtromagnituri
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velebis zemogmedeba ufro xSirad damokidebulia maRali Zabvis xazebTan
da samrewvelo sawarmoebSi gamoyenebuli magnturi velebis wyaroebTan.

gansakuTrebiT saSiSia eleqtroficirebuli rkinigzis mimdebare
zonebSi aRZruli magnituri velebi. maRali intensivobis magnituri velebi
SeimCneva am zonebis siaxloves mdebare SenobebSic.

yofa -cxovrebaSi emv -is da gamosxivebis wyaroebia: televizori,
displei, maRalsixSiruli Rumeli da sxva. televizoris da displeis
ekrani adamianis janmrTelobisaTvis safrTxes ar warmoadgens, Tu ekrani dan
daSoreba 30 sm -s aRemateba.

energetikul zemogmedebaTa identifikaciis dros
gasaTvaliswinebelia, rom energiis nakadis yvelaze didi intensivoba
yovelTvis uSualod wyaros siaxlovesaa. garemoSi energiis nakadis
intensivoba im farTobis ukuproporciulia, r omelzec es energia vrceldeba.
Tu energiis gamomsxivebeli wyaro miwis zedapirze mdebareobs, energia
gamosxivdeba naxevarsferul sivrceSi, Tu energiis gamomsxivebeli wyaro

miwis zedapiridan garkveul simaRleze an miwisqveS mdebareobs, energia

sferosebri zedap iriT ganibneva.
xSirad magistraluri relsiani transportis vibracia 50 60 m
daSorebiT miileva. samSeneblo moednebis, samWedlo -sawnexi saamgqroebis

siaxloves vibraciis mogmedebis zonebi mniSvnelovnad didia da radiusi 150 -
200 metrs aRwevs. mniSvnelovan vib racias gmnis sacxovrebel SenobebSi
ganlagebuli tegnikuri mowyobilobebi (tumbo, lifti, transformatori da
misT), agreTve metropolitenis trasa (Tu Rrmad ar aris ganlagebuli).

mniSvnelovani xmauri axlavs transportis saSualebaTa
egspluatacias.

mravali sawarmosaTvis xmauris faqtoris gaTvaliswinebiT
sanitariul_damcavi Zonis sigane mniSvnelovnad aRemateba mavne
gamonabolgvebis faqgtoris mixedviT dadgenil sanitariuli _ damcavi zonis

zomebs.

6.3. Tburi dabinZureba da misi wyaroebi
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Tburi dabinZureba aris fizikuri dabinZurebis erT -erTi saxe . Thur
dabinZurebad iTvleba energetikul, samrewvelo danadgarebis da
satransporto saSualebaTa TbogamoyofaTa erToblioba, romelic zrdis
haeris (wylis, niadagis) temperaturas da gavlenas axdens tegnopolisebis
mikroklimatze. es cvlilebebi garkveulwilad gavlenas axdens adamianis
janmrTelobaze.

Tburi dabinZureba warmoigmneba adamianis mier energiis, ZiriTadad

wiaRiseuli saTbobis (90%), gamoyenebis Sedegad temperaturis aweviT.

nax.10. garemos Tburi dabinZurebis wyaroebi

Tburi dabinZureba warmoadgens bunebriv garemoSi sxvadasxva, pirvel
rigSi saTbobis wvasTan dakavSirebul Tbur procesebSi warmogmnili siTbos
gabnevis Sedegs. arsebuli monacemebiT msoflioSi yoveldRiurad iwveba 5
mird t naxSiri, 3,2 mird t navTobi, e.i. ganonTavisufldeba uzarmazari
Tburi energia, romelic cvlis haerisa da wylis garemos temperaturul
reJims, agreTve ig mimdinare procesebis dinamikas. Thoelegtrosadgurebis
Secvla atomuri eleqtrosadgurebiT, garkveulwilad amcirebs garemos
gimiuri dabinZureba s da er Tdroulad zrdis Tbur dabinZurebas. ase,
Tboeleqtrosadgurze 3,6 mj elegtroenergiis gamomuSavebisas siTbos
danakargi (narCenebi) gasaciveblad gamoyenebul atmosferosa da wyalSi
Sesabamisad Seadgens 1,67 da 0,565 mj, xolo atomur elegtrosadgurze _ 0,544
da 7,95 m;j.
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samrewvelo raionebSi gamomuSavebuli energiis raodenoba ise
uzarmazaria, rom igive farTobze mzis gamosxivebis intensivobis
Tanazomadi a. amitom samrewvelo raionsSi war mo.i
formirdeba gansakuTrebuli mikroklimati. es movlena dam axasiaTebelia
galagebisaTvis, msxvili dasaxlebuli pungtebisa da gansakuTrebiT Ki
megapolisebisaTvis.

Tburi dabinZureba aris tegnologiuri procesebis arasrulyofilebis,
energetikuli agregatebis margi gmedebis SedarebiT dabali koeficientis
(bunebriv energetik ul ciklebTan SedarebiT) Sedegi, amasTan siThos
uzarmazari raodenoba ixarjeba wylis, niadagisa da atmosferos
gaTbobaze. zamTarSi qalagis farTobis erTeulze xelovnuri siTbos
raodenoba TiTgmis utoldeba mzis radiaciiT miRebul siTbos. lokaluri
Thburi dabinZurebis garda arsebobs dedamiwis zedapirze temperaturis
globaluri amaRleba Tburi dabinZurebisa da saTburis efeqtis Sedegad.
Tburi  dabinZurebis gansakuTrebiT maRali mniSvneloba SeimCneva
hidrosferos  calkeul  ubnebze  hidroeleqtrosadgurebis, atomuri
el eqgtrosadgurebis an sxva samrewvelo danadgarebis wyliT gacivebis da
cxeli wylis wyalsatevebSi CaSvebis Sedegad.

Tburi dabinZureba xSirad anTropogenuli warmoSobisaa da xasiaTdeba
temperaturis gazrdiT bunebrivi donis zeviT. Tburi dabinZurebis
ZiriTadi wya roa gaxurebuli namuSevari airebisa da haeris atmosferoSi
gamofrgveva, xolo gaxurebuli Camdinare wylebis wyalsatevebSi CaSveba.

galagebSi geologiuri garemos Tburi dabinZureba warmoadgens misi

temperaturis amaRlebas bunebriv mniSvnelobasTan SedarebiT. didi galaqgis
teritoriaze temperaturuli reJimis darRveva SeiZleba moxdes 100 -150 m
siRrmeze. amasTan, horizontalurad 10 -30 m SeimCneva gafarToebisadmi

tendencia geoTermaluri anomaliebis farTobze mTis ganebisa da miwisqgvesa

wylebis temperaturis fonur mniSvnelo baze 2-6 °a TiT momatebiT.
garemos Thur dabinZurebas adgili agvs sxvadasxva energomatareblis

gamoyenebis adgilebSi. Tburi dabinZurebis yvelaze gavrcelebuli

wyaroebia Tbo - da atomuri eleqtrosadgurebi. gamoyofili siTbos yvelaze
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didi wili modis turbinebis n amuSevari orTglis kondensaciis sistemebze,

romlebSic wylis moxmareba 150 I/(kvt.sT) -s Seadgens, rac imiT aixsneba, rom
gamacivebeli wylis temperatura ar unda gaizardos 10 0 Gze metad. amasTan,
bunebriv wyalsatevebSi, sadac xdeba Thili wylis CaSveba, wyalsatevis
wylis siTbos mateba ar unda aRematebodes zamTarSi 5 0, xolo zafxulSi

Cs.

Tbur dabinZurebas adgili aqvs didi masStabiT wylis erTjeradi
gamoyenebisas, sadac is ZiriTadad gamoiyeneba  TboelegtrosadgurebSi
turbinebiT gamomuSavebuli airis gasaciv eblad da kondensaciisaTvis.
SemTbari wyali CaiRvreba uSualod mdinareSi an tbaSi, da xdeba damatebiTi
siTbos wyaro. Tboeleqtrosadgurebidan wyalsatevebSi gadacemuli siTbo
iwvevs masSi wylis temperaturis awevas. temperaturis aweviT mcirdeba
wyalSi airis xsh adoba. es iwvevs wyalSi Jangbadis Semcirebas. biocenozis
sunTqgva uaresdeba, xolo mikroorganizmebi da virusebi (askaridis
kvercxebi) mravideba.

wylis temperaturis awevam SeiZleba gamoiwvios wyalqveSa mcenareuli
samyaros  struqturis  cvlileba. civwyliani  wya IsatevebisaTvis
damaxasiaTebeli wyalmcenareebi icvleba ufro siTbos moyvaruli
wyalmcenareebiT da temperaturis momatebisas xdeba maTi gamodevna da
srulad gagrobac ki.

Tu Tbur dabinZurebas axlavs wyalsatevebSi organuli da mineraluri
nivTierebebis CaSveba, xd eba evtrifikaciis procesi, e.i. wyalsatevis
produgtiulobis mkveTrad amaRleba. Aazoti da fosfori, warmoadgens ra
wyalmcenareebis, maT Soris mikroskopulis, sakvebs, iwvevs maT mkveTrad
zrdas. Mmravildebian ra, mcenareebi efarebian erTmaneTs, ris gamoc xdeba
maTi masobrivi kvdoma da Ipoba. Pprocess axlavs Jangbadis moxmarebis
daCqareba: is SeiZleba bolomde amoiwuros, es ki daRupviT emuqreba mTel
ekosistemas. Ggarda imisa, rom elegtrosadgurebs aqvT wylis organizmebis
garemos cvlilebis unari, maT SeuZliaT f izikuri zemogmedebac moaxdinos
maTze. Ggasaciveblad gamoyenebuli mariliani wyali iwvevs metaluri

zedapiris Zlier korozias da wyalSi metalis, gansakuTrebiT spilenZis,
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ionebis gamonTavisuflebas. niJariani cxovelebi spilenZs agroveben iseTi
raodenobiT, rom sa  SiSi xdeba misi sakvebad gamoyeneba.

wyalsatevebis Tburi dabinZurebis zemoT CamoTvlili yvela Sedegi
uzarmazar zians Aayenebs bunebriv ekosistemas da iwvevs adamianis garemos

damRupvel cvlilebas.

6.4. Thuri dabinZurebis Sedegebi

Thburi dabinZurebis Sedegad zarali pirobiT SeiZleba davyoT
ramdenime mimarTulebiT:

ekonomikuri  ( wyalsatevebis produgtulobis dacemis, dabinZurebisgan
gamowveuli Sedegebis likvidaciaze danaxarjebis Sedegad miRebuli)
zarali

socialuri  ( esTetikuri danaxarjebi landSaftis degrad aciis
SedegadmiRebuli ) zarali ;

ekologiuri (unikaluri  ekosistemebis  Seuqcevadi  dazianebebi
,saxeobaTa gaqroba, genetikuri ) zarali

samrewvelo centrebsa da msxvil galagebSi atmosfero ganicdis Tbur
dabinZurebas, ramdenadac atmosferoSi xvdeba garemos haerze ufro maRali
temperaturis nivTierebebi. gamonabolgvebis temperatura, rogorc wesi,
haeris miwiszeda fenis saSualowliur temperaturaze maRalia. samrewvelo
sawarmoTa milebidan, Sigawvis Zravebis gamosabolqvi milebidan, saxlebis
gaTbobisas, tyis xanZreb is dros gamoiyofa 60 0C-mde da metad gaxurebuli
nivTierebebi.

didi galagebisa da samrewvelo centrebis Tavze atmosferuli haeris

saSualowliuri temperatura 6 -7 gradusiT aRemateba mimdebare teritoriis
haeris temperaturas. specialistebi aRniSnaven, rom uka naskneli 25 wlis
manZilze troposferos saSualo temperaturam 0,7 OC-iT aiwia.

zedapiruli  wyalsatevebisa da zRvispira akvatoriebSi  Thur
dabinZurebas iwvevs eleqtrosadgurebisa da zogierTi samrewvelo
sawarmoebis mier cxeli Camdinare wylebis CaSveba. wyalsateve bSi

temperaturis aweva iwvevs garemos gimiuri da biologiuri parametrebis
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cvlilebas _ amcirebs wyalSi Jangbadis Semcvelobas, wyalmcenareebTan
mzis sxivebis CaRwevas da zrdis dabinZurebis togsikurobas da mavne
lurjmwvane wyalmcenareebis gamravlebis si Cqares.

xSir SemTxvevaSi gaxurebuli wylis CaSveba iwvevs wyalsatevSi wylis
gaTbobas 6 -8 OC-iT . sanapiro raionebSi gamTbari wylis lagebis farTobma
SeiZleba 30 kv.km -s miaRwios.
temperaturuli  stratifikacia aferxebs zedapiruli da fskeris fenebs
Soris wylis mimocvlas. mcirdeba Jangbadis xsnadoba, xolo misi
moxmareba izrdeba, radgan temperaturis momateba aZlierebs aerobuli
bagteriebis agtiurobas, romlebic xrwnian organul nivTierebebs.
Zlierdeba fitoplangtonis da wyalmcenareTa mTeli floris mravalsaxeoba.

6.5. Tburi Soki

wyalsatevebSi temperaturis aweva damRupvelad mogmedebs wylis
cocxal organizmebze. Eevoluciis procesSi civsisxliani binadrebi Seeguen
garkveuli intervalis temperaturas. Yyoveli saxeobisaTvis arsebobs
temperaturuli optimum, romelic cxovrebis ciklis garkveul stadiebze
ramdenadme icvleba. raRac zRvrebSi am organizmebs aqvT ufro maRali an
ufro dabali temperaturebisadmi Seguebis unari. Tu organizmi cxovrobs
misTvis damaxasiaTebeli temperaturuli intervalis yvelaze maRali
temperaturis pirobebSi, i s imdenad eCveva am pirobebs, rom iRupeba
ramdenadme maRal temperaturaze, vidre ufro dabali temperaturis
pirobebSi mudmivad mcxovrebi arsebebi. wylis organizmebis didi nawili
ufro swrafad egueba SedarebiT Thil wyalSi cxovrebas, vidre ufro civ
wyalSi cxovr ebas. Tumca adaptaciis unars ar aqvs absoliturad
magsimaluri an minimaluri zRvrebi da icvleba cocxali saxeobis mixedviT.
Bbunebriv pirobebSi temperaturis nel -nela awevis an dawevis pirobebSi
Tevzebi da wylis sxva organizmebi TandaTanobiT eguebian garemos
t emperaturis cvlilebebs. Mmagram Tu tbasa da mdinareSi samrewvelo
sawarmos  cxeli Camdinare wyliT swrafad damyardeba axali
temperaturuli redimi, maSin aklimatizaciisaTvis dro sakmarisi araa da

cocxali organizmebi Tburi Sokis Sedegad iRupebian.
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Thoeleqgtro  sadgurebidan wyalsatevebSi gadacemuli  siTbo iwvevs
masSi wylis temperaturis awevas. temperaturis aweviT mcirdeba wyalSi
airis xsnadoba. es iwvevs wyalSi Jangbadis Semcirebas. biocenozis sunTqva
uaresdeba, xolo mikroorganizmebi da virusebi (askaridis kve rcxebi)
mravideba.

Tburi Soki Tburi dabinZurebis ukiduresi rezultatia. wyalsatevebSi
cxeli Camdinare wylebis CaSvebis Sedegi SeiZleba ufro seriozulic iyos.
erT -erTi aseTi Sedegia nivTierebaTa cvlis procesebze zemogmedeba. van
hofis kanonis Tanaxmad, temperaturis yoveli 10 OC-iT momatebisas gimiuri
reaqciis siCqare ormagdeba. ramdenadac civsisxliani organizmebis sxeulis
temperatura garemos wylis temperaturiT regulirdeba, wylis temperaturis
momateba Tevzebsa da wylis cocxal organizmebSi zrdis nivTierebaTa
cvlis siCqares. Ta vis mxriv, es zrdis maT moTxovnilebas Jangbadze.
Sedegad wylis temperaturis gazrdiT masSi ecema Jangbadis Semcveloba.
Jangbadis nakleboba iwvevs Zlier fiziologiur stress da sikvdilsac Ki.
zafxulis periodSi Tevzebisa da uxerxemloebis daRupva SeuZlia
gamoiwMos wylis temperaturis mxolod ramdenime gradusiT awevamac Kki.
wylis xelovhurad gaTbobam SeiZleba gamoiwvios Tevzebis qcevis
cvlilebac, daarRvios migracia. Tu elegtrosadguris damazianebeli Zala
aRemateba saxeobis TviTaRdgenis unars, populacia iwyebs kleba S.

Warbi siTbos zegavleniT SeiZleba moxdes qganebis lokaluri
gamoSroba misi simtkicis cvlilebiT. gruntis wylebis temperaturis
momatebiT miwisqveSa nagebobis masalebTan kontagtis zonaSi izrdeba
gimiuri reaqciebis siCgare. dadgenilia, rom samSeneblo markis f oladis
koroziis siCqare temperaturis O -dan 80%-mde cvlilebisas izrdeba

pirdapirpropoorciulad. ganebisa da miwisqveSa wylebis temperaturis

gazrda mikroorganizmebis b biokoroziis agentebis sagmianobas aaqtiurebs.
galaqgis teritoriis geologiuri garemos Thbur I dabinZurebis yvelaze
gavrcelebuli  wyaroebia magistraluri  Tbosadenebi da cxeli

wyalmomaragebis gselebi.
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sahaero garemos abinZurebs aramarto adamiani, aramed TviT bunebac:
marto vulkanuri amofrgveva rad Rirs. Tumca vulkanebis amofrgvevis
Sedegebi, adamianis sagmianobisgan gansxvavebiT, yovelTvis Seqcevadia _

nela, magram TviTaRdgenis Sedegad atmosfero Zveli parametrebiT aRdgeba.

6.6. atmosferos dacva Tburi dabinZurebisagan

Tburi energetikis sawarmoTa mavne zemogmedebisagan garemos dacvis
problemis gadaWra kompleqsur midgomas moiTxovs:

Tburi elegtrosadguris (Tes) ganlageba . Tes -is samSeneblo moednis
SerCevisas arsebobs mTeli rigi SezRudvebi da tegnikuri moTxovnebi,
romlebic nakarnaxevia ekologiuri mosazrebebiT.

Tu savarudo mSeneblobis adgilze dabinZurebis sididem ukve miaRwia
an axlosaa zRvrul mniSvnelobasTan, dauSvebelia Tbosadguris
mSeneblo ba.

Tes-is mSeneblobis adgilis SerCevisas mxedvelobaSi miiReba Semdegi
faqgtorebi: am adgilebSi qarebis mimarTuleba, Zala da perioduloba,
naleqebis albaToba, saTbobis savaraudo saxeze muSaobisas absolituri
gamonabolgvebi, gamaxurebeli mowyobilobebis inst ruqciebi,
gamonabolgvebis gawmendisa da daWeris sistemebis maCveneblebi da a.S.

eleqtrosadguris, pirvel rigSi Thboelegtrosadguris, agebisas
galagebsa da gareubnebSi unda gaiTvaliswinon sadgursa da sacxovrebel
masivebs Soris tyis zolis Seqmna. tyis zoli amcirebs mimdebare raionebSi
Xxmaurs, sacxovrebeli masivis mimarTulebiT garis SemTxvevaSi xels uwyobs
mtvris SeCerebas da arsebiT gavlenas axdens haeris temperaturaze.

materialuri garemo mzis sxivuri energiis nawils aireklavs,
xolo nawils STanTgam s da Semdeg ukan abrunebs (gamoasxivebs) Tburi
energiis  saxiT. materialuri garemos sxvadasxva elementis Tburi
gamosxiveba araerTgvarovania rogorc raodenobrivi maCveneblebis, ise
gamosxivebis procesis xangrZlivobis mixedviT. magaliTad, dadgenilia,

r om xeebisa da buCqgnaris foTlebi insolaciis Sewyvetis Semdeg Zalian
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swrafad civdeba, xolo qvis zedapirebis siTbos gamosxiveba ramdenime

saaTis ganmavlobaSi grZeldeba. Sesabamisad, galagSi adamiani
erTdroulad imyofeba uSualod mzis sxivebisa da garemo s ( SenobaTa
kedlebi, miwa, trotuari, gzebi , atmosfero) mier gamosxivebuli siTbos

zemogmedebis gveS. magaliTad, mzis Casvlis Semdeg 70 0C-mde gacxelebul
trotuarze da 65 OC-mde gacxelebul kedelTan mdgari adamiani drois

erTeulSi  imdenive siTbos IRebs, ramdensac miiRebda mziT ganaTebul
teritoriaze yofnisas. Tu am dros haeris temperatura 30 0C igneba,
maSin adamianis ThoSegrZneba iseTive igneba, rogoric 35 0C-is SemTxvevasSi.
amasTan, sxvadasxva zedapirebi da sagnebi erTnairi raodenobi s siTbos
ar aireklaven _ rac ufro dabalia areklvis koeficienti (albedo), miT

met siTbos gamoasxivebs mocemuli zedapiri, im pirobiT, Tu es zedapiri

gaumWvirvalea.

6.7. mwvane nargavebis gavilena Thbur dabinZurebaze

sruliad gansxvavebuli Tburi gamosxiveba SeimCneva mwvane nargavebSi.
FfoTlebi atareben energiis mniSvnelovan nawils, ramdenadac foTlebi
garkveulwilad gamWuvirvalea, aireklavs gacilebiT met energias, vidre
sxva zedapirebi, garda amisa, STanTqgams garkveuli raodenobis
energ ias, da gamoasxivebs mxolod mcire raodenobis siTbos. Sesabamisad,
sxvadasxva |iSis xes sxvadasxva Thburi redimi axasiaTebs. Thburi
energiisagan dasacavad yvelaze efeqturia didfoTliani mcenareebi,
romelTa foTlebsac albedos ufro maRali maCvenebeli agvs. nargavebi
dadebiT gavlenas axdens nargavebiani da mimdebare teritoriis Thur
reJimze. rac ufro didia mwvane masivi, miT ufro mniSvnelovan gavlenas
axdens is mimdebare teritoriis Tbhur redimze. mwvane nargavebis
gamagrilebeli mogmedeba mni Svnelovanwilad aixsneba aorTqlebaze da
haeris fardobiTi tenianobis amaRlebaze didi raodenobis siTbos
xarjviT. foTlebis temperatura garemos haeris temperaturaze ufro
dabalia. rac ufro wvrili foTlebi agvs xes, miT ufro mcire Tbur

energias aire  klavs mcenaris varji.
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6.7.1.nargavebis gaviena haeris tenianobaze

haeris tenianobis amaRlebisas mcirdeba atmosferos gamWuvirvaloba,
xolo amis Sedegad mcirdeba dedamiwis zedapiramde moRweuli mzis
sxivuri energiis raodenobac. amitomhaeris tenianobis amaRleba dadebiT
gavlenas axdens adamianis TboSegrZnebaze. Tumca, rodesac haeris
temperatura 37 °a- s aRwevs, garis dros Zalian maRali tenianoba (100% -Tan
axlos) uaryofiTad mogmedebs TboSegrZnebaze. mxedvelobaSia misaRebi,
rom temperaturisa da teniano bis aseTi maCveneblebi gamonaklisi
SemTxvevaa. xeebisa da buCgnaris foTlebis, balaxisa da yvavilebis Reroebis
amaorTqlebeli zedapiri 20 -jer da metad aRemateba am mcenareebiT
dakavebuli niadagis farTobs. amitom teritoris gamwvaneba zrdis
haeris t enianobas. haeris fardobiTi tenianobis amaRleba adamianis mier
TiTgmis yovelTvis (Zalian cxeli dReebis garda)aRigmeba rogorc
temperaturis Semcireba. amasTan FfardobiTi tenianobis amaRleba,
magaliTad, 16% -iT adamianis organizmis mier aRigmeba ro gorc

temperaturis Semcireba 3,5  °d-iT.

6.7.2.nargavebis gavlena haeris Zvradobaze
haeris moZraoba (anu e.w. garuli redimi) arsebiT gavlenas axdens
adamianis TboSegrZnebaze, gansakuTrebiT garemos gadaxurebis

pirobebSi. mwvane nargavebi gavlen  as axdenen haeris Zvradobis xarisxze.

amrigad, mwvane nargavebi gavlenas axdensTbur reJimze, haeris
tenianobasa da mis Zvradobaze, e.i. mikroklimatis maformirebel yvela

ZiriTad fagtorze.
6.7.3. nargavebis gavlena haeris Semadgenlobasa da sisufTaveze

mcenare haeridan STanTgams sunTqvis procesSi warmogmnil naxSirmJava
airs da haers amdidrebs JangbadiT. galagebisa da sxva dasaxlebuli
punqtebis atmosfero sistematurad binZurdeba sxvadasxva minarevebiT.

samrewvelo  sawarmoebSi, sacxo vrebel da sazogadoebriv  SenobebSi,
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avtomobilebis ZravebSi, agreTve qimiur, metalurgiul, safeigro da
mrewvelobis sxva dargebSi sxvadasxva saxis sawvavis wvis Sedegad
haerSi gamoifrqveva mniSvnelovani raodenobis kvamli, nacari, Wvartli da
airebi . gari da satransporto saSualebebi aamtverebs niadags,
saxlebis saxuravebsa da kedlebze, gzebsa da trotuarebze daleqil
nacars, Wvartlsa da mtvers. mtverisa da airebisagan qalagis haeris
gawmendisaTvis didi mniSvneloba aqvs mwvane nargavebs. mtveri ilegeba
xeebisa da buCgebis foTlebze da totebze, xolo Semdeg Camoirecxeba
atmosferuli nalegebiT miwaze. mtvris gavrcelebas an moZraobas
aferxebs gazonebic. sxvadasxva jiSis xeebisa da buCqgebis mtverdamWeri
Tvisebebi sxvadasxvaa. yvela ze kargad mtvers iWers Telas xorkliani
foTlebi da iasamnis bususebiani foTlebi.

nargavebi mniSvnelovan rols TamaSoben vertikalur
ganiavebaSic. gamwvanebuli da ganaSenianebuli teritoriebis Tbur reJimSi
gansxvavebis Sedegad ganaSenianebuli teritoriis Tavze haeri ufro Zlier
Thbeba.am Tbil haers gamodevnis ufro civi, mwvane masividan Semosuli
haeri, rac aZlierebs haeris vertikalur dinebas da xels uwyobs
airebis gadaadgilebas atmosferos zeda fenebSi. mavne airebis gamobolgvis
wertilebis irgvliv nargavebis monacvleobiT SesaZlebelia teritoriis
vertikaluri mimarTulebiT ganiavebis mniSvnelovnad gaZliereba.

mcenareulobas samrewvelo sawarmoebis airadi narCenebis
STanTgmis unaric aqvs. ase, magaliTad , TeTri akacia, aryis xe, wiTeli
anwli, kanaduri alva da TeTri TuTa STanTgams gogirdis naerTebs, xolo
fenolebis aqgtiuri STamnTgmelebia TeTri akacia, aryisxe da TuTubo

airebis mimarT gansakuTrebiT mdgradia xeebi da buCqgebi: pensilvaniis
nekerCxali, samxreTuli karkasi, manjuriis Txili, xurtkmeli (yvala saxis),
Cveulebrivi suro, kazakuri Rvia, didfoTliani verxvi, kanaduri verxvi,
broweuli, TeTri akacia, aryis xe da TeTri TuTa.
foTlebs  SeuZlia  mniSvnelovani  sanitariul -higienuri  rolis

Sesruleba: t ogsikuri airebis STanTgma, mavne nivTierebebis dagroveba

safaris, xolo Semdeg _ Siga gsovilebSi. togsikuri nivTierebebis
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nawili foTlebidan gadaiRvreba da lokalizdeba ylortebSi, mzard
foTlebSi, nayofSi, bolqvebSi, qgergSi. mergnian mcenareulob as am
funqciebis Sesruleba mxolod im pirobiT SeuZlia, Tu aerozolebis
koncentracia, gansakuTrebiT Txevad da airad fazebSi, ar aRwevs maTi
cocxali ujredebisaTvis gamanadgurebel zRvars.
zamTarSi foTlovan mcenareebs foTlebi ara aqvT, wiwvovani
mcenareebi ki nakleb mdgradebi arian mavne samrewvelo gamonabolqvebis
mimarT.
garemos dabinZureba mZime metalebiTiwvevs maT dagrovebas mcenareebSi.
zogierT mcenares SeuZlia: mZime metalebis SeRwevis SezRudva; organizmis,
calkeuli organoeb is, ujredebis gsovilebis doneze akumulaciis
regulireba da fesvebidan Reroebsa da foTlebSi gadaadgilebis
regulireba. fesvebiT STanTgmis gansazRvruli SerCevis unari saSualebas
aZlevs Tavi aaridos metalebis Warbad akumulacias. mergniani mcenareebis
Zlieri saxeebi, rogorc wesi, met metals agrovebs fesvebSi, vidre
miwiszeda nawilebSi. balaxovan mcenareebSizog SemTxvevaSi metalebis
Warbi Semcvelobisadmi dacviTi reaqcia mJRavndeba fesvebis sistemasa
da miwiszeda sistemebs Soris Tanafa rdobis gazrdaSi, xolo kvebis
optimizaciis SemTxvevaSi normaluri Tanafardoba aRdgeba. sacxovrebeli
raionebisparkebSi saSualod 2 -jer, xolo samrewvelo raionis parkSi 4 -8
jer metia tyviis Semcvelob, vidre qalagidan 45 km AT  daSorebul
tyeparkebSi. bu Cqgnarebs Soris yvelaze met tyvias agroveba yviTeli akacia,

xolo foTlovani xeebidan _ Cveulebrivi cacxvi da aryis xe. TeTr

akaciaSi gazafxulidan Semodgomamade metalis Semcveloba 3,5 -jer
izrdeba, xolo Telas xeSi 4-5-jer. kancerogeni 3,4 -benzpireni haeris
saSiSi dambinZurebelia __is SeiZleba haeridan gadavides niadagSi, xolo

igidan mcenareSi da adamianis sakvebSi. mcenareebi, romelTac aqvT 3,4 -
benzpirenis daSlis didi  unari, gamoiyenebagaremos gasawmendad
kancerogenuli policikluri naxSirwyalbadebisgan. imis gaTvaliswinebiT,

rom mwvane nargavebis mavne nivTierebaTa Seferxebisa da STanTgmis unari

xels uwyobs garemos gajansaRebas, tegnogenur regionebSi
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gamwvanebisaTvis mcenareTa SerCevisas upiratesoba un da mieces im
mcenareebs, romlebsac  mocemul  bunebrivklimatur pirobebSi
magsimalurad STanTgmis unari da mdgradoba gaaCniaT mocemuli sawarmos
gamonabolgvebis mimarT. amasTan gasaTvaliswinebelia isic, rom ganieri,

mkvrivi  masivi gars agrobs, da samrewvelo sawarmos teritoriaze

mavne airebis koncentrirebas uwyobs xels.

6.8. energiis  alternatiuli wyaroebi

adamiani sami gziT abinZurebs garemos: samrewvelo kvamlisa da mtvris
gamobolqviT, avtomobilebis gamonabolgvebiT da saxlis gasaTbobad,
sakvebis mosamzadeblad an ubralod gasarTobad (turistuli koconi)
sawvavis dawviT.

msoflioSi  eleqtroenergiis sami meoTxedis gamomuSaveba xdeba
TboeleqtrosadgurebSi, romlebic wiaRiseul da birTvul sawvavze muSaobs
da mniSvnelovan ekologiur problemebTanaa dakav Sirebuli.

amdenad, Segmnili situaciidan optimaluri gamosavalia
Tboenergetikidan alternatiul energetikaze gadasvla, romelic energiis

Asuf Tado wyaroebs iyenebs.

nax. 11. energiis alternatiuli wyaroebi

dRei saTvi s Afenergi ao yvel aze ufro ganxi

samecniero azris garda, mas mravali sxva aspeqti gaaCnia.
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planetis  Tburi  dabinZurebis  Tavidan acileba mxolod
energoresursebis xarjvis mkacri ekonomiisa da energiis alternatiuli
wyaroebis gam oyenebis SemTxvevaSia SesaZlebeli . dRis wesrigSi mwvaved
dadga energiis aratradiciuli, alternatiuli  wyaroebis gamoyeneba,
romlebic ekologiuria, ganaxlebadia da efuZneba mzisa da dedamiwis
energiis gamoyenebas.

ganaxl|l ebadi anu regener i r evhaandei eenneecrgesaaad )
energia im wyaroebidan, romlebic adamianuri masStabebiT amouwuravia.
ganaxlebadi energiis gamoyenebis ZiriTadi principi mdgomareobs garemoSi
mudmivad mimdinare procesebidan maT amoRebaSi da tegnikuri
gamoyenebisTvis miwodebaSi. gana xlebad energias iReben iseTi bunebrivi
resursebidan, rogoricaa mzis sinaTle, gari, wvima, mogceva da geoTermuli
siTbo _ romlebic ganaxlebadia (Sevsebadia bunebrivi gziT).

mecnierTa azriT, momavali im qveynebs ekuTvnis, romlebic sakmaris
saxsrebs Cadeben energodamzogi tegnologiebisa da energiis alternatiuli
wyaroebis SemuSavebaSi. amis magaliTad gamodgeba energetikis gardagmnis
liderebi _iaponia da SvedeTi.

mecnierTa nawili Tvlis, rom moaxloebuli energetikuli da
ekologiuri krizisidan erTaderTi gamosavali a energiis alternatiuli
wyaroebis gamoyeneba. Tumca, alternatiuli wyaroebis bazaze
msxvilmasStaburi energoSenaxva ar amarTlebs

2006 wels energiis msoflio moxmarebis daaxloebiT 18%
dakmayofilebul igna energiis ganaxlebadi wyaroebidan.
hidroeleqtroenergia ganaxlebadi energiis umsxvilesi wyaroa, romelmac
2010 wels energiaze msoflio moTxovnis 3,3% da eleqtroenergiis
msoflio generaciis 15,3% uzrunvelyo. 2010 wels e nergiaze msoflio
moTxovnis 16,7% ganaxlebadi wyaroebidan Semovida. ganaxlebadi energiis
wili mcirdeba, magram es xdeba tradiciuli biomasis Semcirebis xarjze.
izrdeba Tanamedrove ganaxlebadi energiis wili da 2010 wels man 8,2%
Seadgina, maT Soris hidroen ergiam 3,3%, gaTbobisaTvis da wylis

gasacxeleblad (biomasa, wylis mziT da geoTermuli gacxeleba da gaTboba)
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3,3%; biosawvavi 0,7%; elegtroenergiis warmoeba (garis, mzis, geoTermuli

eleqtrosadguri ) 0,9%.

garis energiis gamoyeneba yovelwliurad daaxloebiT 3 0%-iT izrdeba
da farTod gamoiyeneba evropis qveynebsa da aSS -Si. fotoeleqtrul
mrewvelobaSi elegtroenergiis wliurma warmoebam 6900 mvt -Ss miaRwia.

mzis eleqtrosadgurebi popularulia germaniasa da espaneTSi.
mzis Thburi sadgurebi muSaobs aSS-Si da espaneTSI, maTgan umsxvilesi
sadguri _ 354 mvt simZlavris moxaves udabnoSia.
msoflioSi  umsxvilesi geoTermuli danadgaria  kaliforniaSi

geizerze dadgmuli danadgari, nominaluri simZlavriT 750 mvt.

6.8.1. garis energia

garis energetika aris energetikis dargi, romelic specialisirebulia
atmosferoSi haeris masebis kinetikuri energiis eleqtrul, meganikur, Tbur
an energiis nebismier formaSi gardagmnaze, romelic moxerxebuli igneba

saxalxo  meurneobaSi gamosayeneblad. aseTi gardagmna  SeiZleba
ganxorcieldes iseTi ag regatebiT, rogoricaa garis generatori
(eleqgtruli energiis misaRebad), garis wisqvili ( meqanikur energiaSi

gardasagmnelad), afra (transportSi gamosayeneblad) da sxv.

nax. 12. qaris energiis gamoyenebis magaliTebi
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garis energia miekuTvneba energiis ganaxlebad saxeebs, ramdenadac
is warmoadgens mzis mogmedebis Sedegs. garis energetika mZafrad

ganviTarebadi dargia. 2010 wlis bolos qaris energetikis mier

gamomuSavebulma simZlavrem 196,6 gigavats miaRwia. zogierTi gveyana
gansakuTrebiT intensiurad aviT arebs qaris energetikas, kerZod, 2011 wels
daniaSi garis energetikis daxmarebiT gamomuSavebul igna mTeli
eleqtroenergiis 28%, portugaliaSi -19%, irlandiaSi _ 14%, islandiaSi
_16% da germaniaSi _ 8%. 2009 wels msoflios 80 qgveyanam
eleqgtroenergiis  mis aRebad gamoiyena qaris energetika komerciul
safuZvelze.

garis msxvili eleqgtrosadgurebi erTvebian saerTo gselSi, ufro
wvrili sadgurebi ki gamoiyeneba daSorebuli raionebis elegtroenergiiT
momaragebisaTvis gamoiyeneba. wiaRiseuli saTbobisagan gansxvave biT qaris
energia pragtikulad amouwuravia , yvelgan xelmisawvdomi da ufro
ekologiuria. Tumca, qaris elegtrosadguris nagebobas zogierTi tegnikuri
da ekonomiuri xasiaTis siZnele axlavs, rac aferxebs qaris energetikis
gavrcelebas. kerZod, qaris nakadebis cvalebadoba ar gmnis problemebs
garis energetikis mcire proporciebis SemTxvevaSi, Tumca am proporciis

gazrdisas izrdeba eleqgtroenergiis warmoebis saimedoobis problemebic.

msgavsi  problemebis  gadasawyvetad gamoiyeneba  eleqgtroenergiis
ganawilebis inteleqtu aluri marTva.

garis generatoris simZlavre damokidebulia generatoris frTebi S mier
moxazul farTobze. magaliT ad, daniuri firmis Vestaswarmoebis 3 megavati

simZlavris turbinebis saerTo simaRlea 115 metri, koSkis simaRlea 70
metri da frTebis diametri 90 metri.
garisgan energiis warmoebisaTvis Yyvelaze perspeqtiuli adgilebia
sanapiro zonebi. sanapirodan 10 -12 km daSorebiT zRvaSi (da zogjer ufr o]
daSorebiTac) xdeba garis ofSoruli eleqtrosadgurebis aSeneba. qaris
generatoris koSki dadgmulia 30 metramde siRrmeze CarWobil ximinjebze.
garis generator i praqtikulad ar iyenebs wiaRiseul saTbobs. 1 megavati

simZlavris qaris generatoris eqspluatacia 20 wl is ganmavlobaSi
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daaxloebiT 29 aT  asi tona naxSiris an 92 aTasi bareli navTobis ekonomiis
saSualebas iZleva.

perspeqtivaSi igegmeba qaris energiis gamoyeneba ara qaris
generatoris meSveobiT, aramed ufro aratradiciuli gziT. galaqg masdarSi
(arabTa g aerTianebuli emiratebi) igegmeba piezoefeqtze momuSave
eleqtrosadguris mSenebloba. es igneba piezoeleqtruli firfitebiT
dafaruli polimeruli tanebis tye. es 55 metriani tanebi moiRuneba garis

mogmedebiT da moaxdens denis generirebas.

6.8.2 wylis energia

arsebobs wylis energiis sami forma: vardnili wylis energia, talRebis
energia da moqcevis energia. hidroelegtrosadgurebSi  rezervuaridan
vardnili wyali Tavis energias gadascems turbinebs, romlebic abruneben
eleqtrobis gamommuSavebel generatorebs.
hidroele  qtrosadgurebSi energiis wyarod gamoiyeneba wylis nakadis
potencialuri energia, romlis pirvelwyaros mze warmoadgens. mze
aorTqglebs wyals, romelic Semdeg nalegebis saxiT Camoedineba mTebSi da
gmnis mdinareebs. hidroelegtrosadgurebs Cveulebriv mdinareebze aSeneben,
ageben kaSxalebs da wyalsacavebs. aseve SesaZlebelia  e.w. Tavisufali
nakadis (ukaSxalo) hidroeleqtrosadgurebis wylis nakadis kinetikuri

energiis gamoyeneba.

snegopad.net
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nax. 13. wylis energiis gamoyeneba

erT moqgalageze hidroenergiis gamomuSavebis mxriv liderebia norvegia,
islandia da kanada. yvelaze agtiuri hidromSenebloba daiwyo CineTma,
romlisTvisac hidroenergia warmoadgens energiis ZiriTad potencialur
wyaros. CineTSi mdebareobs msoflios mcire hidroelegtrosadgurebis

naxevari.

6.8.3. moqcevisa da migcevis energia. mogcevis energetika

moqcevis  eleqtrosadgurebi warmoadgens hidroelegtrosadgurebis
gansakuTrebul saxes, romelic iyenebs moqcevis energias, xolo fagtiurad _
dedamiwis brunvis kinetikur e nergias. moqcevis elegtrosadgurebs aSeneben
zRvebis sanapiroze, sadac mTvarisa da mzis gravitaciuli Zalebi dReRameSi

orjer cvlis wylis dones.

nax.14.wylis moqceva -miqgcevis energiis gamoyeneba

mogceva da migceva wylis dinebis mZlavr wyaros warmoadgens. rogorc

cnobilia, wylis moqgcevas da migcevas potenciurad SeuZlia

kacobriobisTvis  weliwadSi daaxloebiT 70 miliardi kilovati -saaTis
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micema. energiis misaRebad xdeba yuris an mdinaris SesarTavis ¢ adaketva
dabali  kaSxaliT, rom lis arxebSic dayenebulia  turbinebi. wyali moqcevis
dros, da ukumimarTulebiT _ miqcevis dros abrunebs turbinebs, romlebsac
SeuZlia muSaoba rogorc generatoris reJimSi, ise tumbos reJimSi (wylis

gadasagaCad wyalsacavSi moqcevis da miqcevis ararsebobis SemTxvevaSi
Semdgomi muSaobisaTvis). ukanasknel SemTxvevaSi hidrogenerators

hidroakumulirebadi elegtrosadguri ewodeba.

safrangeTSi mdinare raneze mogcevis eleqtrosadguri
gamoimuSavebs imden eleqtroenergias, rom akmayofilebs 300 aTasi adamianis
moTxovnas elegtroenergiaze. aRniSnuli eleqgtrosadguri Sedis

safrangeTis energosistemaSi da gamoiyeneba efeqgturad.

mogcevis eleqtrosadguris upiratesobaa ekologiuroba da
warmoebuli energiis dabali TviTRirebuleba. naklia _ mSeneblobi s maRali
Rirebuleba da dRe -Ramis ganmavlobaSi simZlavris cvalebadoba, ris gamoc

mogcevis eleqtrosadgurebis muSaoba SesaZlebelia mxolod erTian

energosistemasi sxva tipis eleqtrosadgurebTan erTad.

6.8.4. talRebis energia

talRis eleqtrosadguri gamoiyenebs okeanis zedapirze gadatanili
talRebis potencialur energias. Relvis simZlavris Sefaseba xdeba kvt/m -iT.
talRebis energias garisa da mzis energiasTan SedarebiT didi xvedriTi

simZlavre gaaCnia.
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nax. 15. talRebis energiis gamoyeneba

pirveli realuri talRis eleqgtrosadguri gamoimuSavebs 2,25 megavat
energias. muSaobis sgema aseTia: talRebi asweven da dasweven liTonis
firfitebs, romlebic amiT amoZraveben zRvis fskerze damagrebul dgusSs.
dgusSi, Tavis mxriv, gadagaCaven hidravlikur siTxes, romlis energia
gamoiyenebs elegtrogeneratori.
erT -erTi talRis eleqtrosadguri gamoiyureba rogorc giganturi
gveli, misi sigrZea 140 m. aseTi gvelismagvari eleqtrosadguri

eleqtroenergiiT 1500 saxls kvebavs.

6.8.5. mzis sinaTlis energia

sac
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mzis TermobirTvuli sinTezi ganaxlebadi energiis umetesobis

(geoTermuli energiisa da mogceva -migcevis energiis garda) wyaros
warmoadgens. dedamiwis zedapiri mzisgan yovelwliurad iRebs 3 2G4 joul
energias. dedamiwaze moRweuli mzis energiidan mxolod mcire nawili

transfo rmirdeba energiis sxva formaSi, xolo didi nawili brundeba

kosmosSi. dedamiwamde moRweuli mzis energiis potenciali 5 000jer
aRemateba qaris energiis potencials da 1500 -jer _hidroenergiis
potencials. amasTan, miRebulia, rom dedamiwaze moRweuli mzis mT el i

energiis 1,5% SeiZleba gamoyenebul igne s ekologiisaTvis zianis miyenebis
gareSe. mecnierTa gamoTvlebiT  mzis radiaciis jamuri energetikuli
potencialis 0,1%  -is  gamoyeneba srulad uzrunvelyofs XXI saukunis

bolomde kacobriobis energomoTxovnilebas.

nax.16. mzis energiis gamoyeneba

mzis sinaTlis energetika efuZneba mzis eleqgtromagnituri
gamosxivebis gardagmnas eleqtrul an Tbur energiasSi. mzis

elegtrosadgurebi mzis energias gamoiyeneben rogorc pirdapir (Sinagani
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fotoefeqtis movlenaze fotoeleqtruli mzis eleqgtrosadgurebi), ise
iribad  torTqlis kinetikuri energiis gamoyenebiT.

mzis energiis pirdapiri gardagmnis gavrcelebuli meTodia mzis
panelebis gamoyeneba. mzis panelebs amzadeben liTonisgan, ramdenadac
[iToni siTbos kargi gamtaria. xSirad am mi zniT iyeneben spilenZs. mas
faraven Savi feris safariT, raTa panelma ukeT STanTgas mzis sinaTle.

mzis energiis gardagmna SeiZleba agreTve fotoelementebis
daxmarebiT , magram maTi margi gmedebis koeficienti 20% -s ar aRemateba.
fotoelementebSi gamoiyene ba uranis ogsidis da niodiumis Semcveli minis
panelebi.

mzis energetikaSi gamohyofen 3 ZiriTad mimarTulebas: mzis
wyalgamaxurebel danadgarebs (koleqtorebs); mzis elegtrosadgurebs da
fotoelegtrul gardamgmnelebs.

mzis wyalgamaxurebeli danadgari Cveulebriv warmoadgens brtyel
mzis koleqtors, romelSic cxeldeba wyali, haeri an sxva Thomatarebeli.

mzis gamosxivebis siTboSi gardamgmneli (fotoTermuli gardamgmneli)

SeiZleba iyos rogorc pasiuri (Senobis pasiuri solaruli elementebis
Seminuli fasadebis, z amTris baRebis, gamoyenebiT), ise aqtiuri (damatebiTi

tegnikuri aRWurvilobis gamoyenebiT).

nax. 17. mzis eleqtrosadguri
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mzis koleqtoris ZiriTadi konstruqciuli elementia  absorberi

magaliTad milebiani STanmTgmeli  brtyeli paneli . minis panelis gveS
absorberis moTavsebiT igmneba mzis koleqtori , romelic gamoiyenebs
fisaTburis efeqts 0 . muSa sxeulis saxis mixedviT  koleqtorebi iyofa
Txevad, haeris an kombinirebul koleqtorebad . absorberi  mzis gamosxivebas
gardagmnis  Thur  energiad , romelsac muSa sxeulis (siTxe an haeri)
saSualebiT gadaecema moxmarebis adgils an akumulirdeba . koleqtori

pirdapiri mzis gamosxivebasTan erTad STanTgams Rrublebida , sagnebidan

da misT. gabneul gamosxivebasac.
mzis energetikis erT -erTi saxea mzis mariliani tbori , romelic
heliotegnikisa da hidrotegnikis kombinacias warmoadgens.
mzis tbori warmoadgens mravalSriani struqturis mgqone ramdenime
metris siRrmis patara avzs. zeda _ konveqciis fena _ mtknari wyalia; mis
gveviT aris gradientuli fena, romlis marilis koncentracia qveviT
TandaTan izrdeba; yvelaze qveviT aris magari marilxsnaris fena. fskeri
da kedlebi dafarulia Savi masaliT siTbos STanTgmis mizniT. gacxeleba
xdeba gveda fenaSi, ramdenadac marilis wyalxsnars wyalTan SedarebiT
ufro maRali simkvrive aqvs, romelic kidev ufro izrdeba ramdenadac

marili cxel wyalSi ukeTesad ixsneba, fenebis konveqtiuri Sereva ar xdeba

da marilxsnari SeiZleba gacxeldes 100 °C-mde da metad. marilxsnarSi
moTavsebulia milovani Thbomcvleli, romelSic cirkulirebs
adviladaduRebadi siTxe (amiaki, freoni da sxv.) , da gaxurebisas

orTgldeba gadascems ra kinetikur energias orTqlis turbinas. am tipis
msxvili eleqgtrosadguria israelSi, misi simZlavrea 5 mvt, tboris farTobi
250 000 n?, siRrme 3m.
mzis (mariliani) tbori, mariliani tba rogorc mzis energiis
akumulatori SemoTavazebul igna 1902 wels a.fon kalezickis mier,
romelmac transilvaniaSi madves this fskerTan aRmoaCina 7014 temperatura,
amasTan wylis zedapiris temperatura ar gansxvavdeboda temperaturisgan,

romelic SeimCneva Cveulebriv tbaSi.
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mzis sxivebis daWera SeiZleba did farTobze aTasobiT sarkis
dayenebiT da maTi fokusirebiT orTglia qvabze. orTqli miemarTeba
turbogeneratorze. mzis sinaTlis eleqtroenergiad pirdapir
gardagmnisaTvis iyeneben fotogalvanur elementebs. xelsawyos muSa
zedapiris ganaTebisas, muSa zedapirze aRiZvreba Zabva. fotoelementebs

ayeneben kosmosur sadgurebze, mikrokalkulatorebze, radiomimRebebze.

6.8.6.geoTermuli energia

geoTermuli elegtrosadguri warmoadgens Tboeleqgtrosadgurs,
romelic Thomatareblad iyenebs wyals cxeli geoTermuli wyarodan. imis
gamo, rom ar arsebobs wylis gacxelebis aucilebloba, geoTermuli
eleqtrosadgurimniSvnelovanwilad  ufro  ekologiuria, vidre  Tbo
eleqtros  adguri. geoTermuli elegtrosadgurebi  Sendeba  vulkanur
raionebSi, sadac SedarebiT mcire siRrmeze wyali cxeldeba duRilis
temperaturaze zeviT da gamoJonavs zedapirze, zogjer geizerebis saxiT.

miwisqvesa wyaroebTan SeRweva Wauris gaburRviT xorcieldeba.

nax18. geoTermuli energiis gamoyeneba

dedamiwis  siRrmeSi  kldis ganebi maRal temperaturamdea
gavarvarebuli. zogierT raionSi aSeneben geoTermul elegtrosadgurebs,
sadac mTis ganebis siTbo gamoiyeneba wylis orTqgladqcevisaTvis. es
orT gli miewodeba turbogeneratorebs an saxlebSi gasaTbobad.

geoTermuli energetika gamoiyenebs dedamiwis gerqis siTbos.
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dedamiwis birTvis geoTermuli energia zogierT adgilebSi ufro

axlosaa dedamiwis zedapirTan, vidre sxva adgilebSi. elegtroenergiis

sawarmoeblad geoTermuli e nergiis gamoyeneba im adgilebSi SeiZleba ,

sadac miwisgveSa orTqli s gamoyvanaan wyli s drenalia SesaZlebeli. aseTi

geoTermuli  wyaroebi aris dedamiwis geologiurad arastabilur
regionebSi, rogoricaa, magaliTad, Cile, islandia, axali zelandia, aSS,

filipineb  ida italia.

6.8.7. energiis ganaxlebadi wyaroebis mxardamWeri RonisZiebebi

energiis ganaxlebadi wyaroebis mxardamWeri RonisZiebebia:
mwvane sertifikati;
tegnologiuri mierTebis Rirebulebis anazRaureba;

CarTvaze tarifebi da sxv.

Aimwvane s eirot iafmoddgens energiis ganaxlebadi wyaros

safuZvelze gansazRvruli moculobis eleqtroenergiis generaciis

damadasturebel sertifikats, romelic SeiZleba gaiyidos warmoebul

energiasTan er Tad an an cal ke. DAimwvane s e

elegtroenergiis mwarmoeb lis damatebiT xelSewyobas.

garis energiis gamoyenebisas mxedvelobaSi unda ignes miRebuli

Semdegi maxasiaTeblebi: gari s simzZafre , turbul

temperatura, simaRleze nakadebis vegtorulobis sxvadasxvaoba da sxv.
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nax. 19. alte rnatiuli energetika

mravali saukunis manZilze adamianebi iyenebdnen gqaris wisqvils
romelic garis energias gardagmnida sasargeblo meganikur muSaobad. garis
wisqgvilis Tanamedrove srulyofili analogi _ qaris turbina - qaris
energias gamoiyenebs eleqtrogeneratoris brunvisaTvis. qaris Zravas brunva
SeuZlia horizontalur an vertikalur lilvze. vertikalur lilvian garis

Zravas SeuZlia nebismieri mimarTulebiT dab erili qaris daWera.

Tavi 7
7.1.garemos dabinZureba xmauriT

ganasxvaveben akustikur da araakustikur xmaurs.

akustikuri rxevebi moicavs rogorc smenad rxevebs, ise arasmenad
rxevebs, romlebzedac adamianis smenis organo ar reagirebs.

akustikur rxevebs bgeras uwodeben, xolo misi gavrcelebis ares
bgeriT vels. adamianis smenis aparats SeuZlia aRigvas sxvadasxva sixSiris
da intensivobis bgerebi. arasmenad bgerebs miekuTvneba infra da
ultrabgerebia.

xmauriT (akustikuri) dabinZureba (ing. Noise pollution germ. Larm)
anTropogenuli warmoSobis gamaRizianebeli xmauria, romelic arRvevs
cocxali organizmebisa da adamiani cxovelgmedebas. gamaRizianebeli xmauri
bunebaSic arsebobs (abiotikuri da biotikuri), Tumca maTi CaTvla
dabinZurebad ar igneba swori, ramdenadac e voluciis procesSi moxda am
xmaurTan cocxali organizmebis adaptireba

araakustikuri xmaurs miekuTvneba radioeleqtronuli  xmauri
radioelegtronul mowyobilobaSi eldenebisa da Zabvebis SemTxveviTi
rxevebi, romlebic aRiZvreba:

-elegtrovakuumur  xelsawyoSi elegtronebis araTanabari emisiis
Sedegad (safanturi xmauri, cimcimis xmauri);

-naxevargamtar xelsawyoebSi muxtis matareblis generaciisa da
rekombinaciis procesebis gauwonasworoblobis Sedegad;

-gamtarebSi denis matareblis T buri moZraobis Sedegad (Tburi xmauri);
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-dedamiwisa da dedamiwis atmosferos , agreTve planetebis, mazis,
varskvlavebis, varskvlavTSoriso garemos Tburi gamosxivebis Sedegad
(kosmosuri xmauri)

adamianis yurisaTvis yvelaze optimaluria bunebrivi xmauri
foTlebis  Sriali, wylis rakraki, Citebis galoba. nebismieri
simZlavris industriuli xmauri xels ar uwyobs guneba -ganwyobis

gaumjobesebas.

ukanasknel xanebSi Tanamedrove adamiani kidev erTi problemis L
xmauriT  winaSe dadga. meqanikuri rxevebia x mauri, vibracia, ultra - da
infrabgera. adamianis smenis organo bgerad aRigvams 16 - 20 000 hc sixSiris
bger ul rxevebs. aseTs bger ebs fisxoe h6alti 6ze bger
dabali sixSiris bgerebs _ infrabgerebs da 20 000- hc-ze maRali sixSiris
bgerebs _ ultrabgerebs Aarasmenadi 06 bgerebi ewodeba. ar

smeniTi aRgma, magram isini biologiur zemogmedebas axdenen adamianis
organizmze. fizikuri TvalsazrisiT maT Soris gansxvaveba ar arsebobs.
gansxvaveba arsebobs aRgmaSi: vibracias, infra - da u ltrabgeras adamiani
aRiqvams vestibularuli aparatiT, SegrZnebis organoebiT, xolo xmaurs _
smenis organoebiT.
adamiani cxovrobs bgerebis samyaroSi , romelTagan zogi dadebiT

emocias iwvevs, zogi ki uaryofiTad mogmedebs . adamianisaTvis arasasurveli
nebismieri  bgera xmaurs warmoadgens. xmauri rTuli bgeraa, romelSic
Serwymulia sxvadasxva sixSirisa da intensiurobis bgerebi. fiziologiuri
TvalsazrisiT xmauri ganixileba rogorc aRgmisaTvis araxelsayreli
bgeriTi procesi, romelic xels uSlis saubars da uaryofiTad mogmed ebs
adamianis janmrTelobaze. gansakuTrebiT mavned mogmedebs sawarmoo xmauri,
romelic tegnikur progresTan dakavSirebiT sul ufro Zlierdeba.

sawarmoo xmauri mniSvnelovnad auaresebs Sromis pirobebs, mavned
mogmedebs adamianis organizmze da amcirebs Sromis nayofierebas. Zlieri
xmauri iwvevs muSebisa da operatorebis gadaRlas, rac, Tavis mxriv, iwvevs

muSaobis dros Secdomebsa da travmebs.
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TiTgmis y vela teqnologiuri procesis dros aRiZvreba arasasurveli
vibracia. amasTan, sul ufro farTod gamoiyeneba vibraciuli da vibrodar -
tymiTi gmedebis manganebi. aseve farTo gamoiyenebas poulobs mraval sawar -
moo procesSi, danadgarSi da gamzom xelsawyoebSi ultrabgera da
infrabgera.
amrigad, xmauri, vibracia, ultrabgera da infrabgera teqnikuri
progresis Tanam gzavria, magram isini mavne zegavlenas axdenen adamianis
organizmze, rac ganapirobebs maTgan saimedo dacvis aucileblobas.
xmauri Tan gvdevs yvelgan quCasi, ofisSi, saxISi da a.S. Xmauri garemos
erT -erTi yvelaze gavrcelebuli socialur -higienuri faqgtori gaxda. didi
xania dadginda, rom mudmivi xmauri negatiurad aisaxeba adamianis
janmrTelobaze. rac ufro didi xnis ganmavlobaSi im yofeba adamiani mudmivi
Xxmauris zemogmedebis qveS, miT ufro Zlieria xmauris mavne mogmedeba.
adamiani cxovrobs bgeraTa samyaroSi. bgeraTa garemo adamians
dabadebisTanave exmareba garemo pirobebTan adaptirebaSi. bgerebi
mniSvnelovania  aramarto  adamianisa Tvis, aramed cxovelebisTvisac,
romlebsac bgeris kargad daWera gadarCenaSi exmareba.
bunebaSic arsebobs xmauri bunebrivi bgerebis saxiT, romelsac adamiani
SeeCvia, da romlis gareSec adamiani Zalian bevrs dakargavda, magaliTad:
foTlebis Sriali, Citebis galo ba, zRvis mogceva an CanCqeris, wvimis
Tanabari xmauri. amdenad, bgerebi SeiZleba iyos sasiamovno, Xxolo
zogierTma SeiZleba usiamovno SegrZneba gamoiwvios .
bgeriTi talRa SeiZleba sxvadasxva manZilze gavrceldes. iaraRidan
srolis xma 10 -15 kmze, cxenebis  Wixvini da ZaRlebis yefa _ 2 -3 kmze,
CurCuli ki mxolod ramdenime metrSi. es bgerebi vrceldeba haeriT. magram
am bgerebis gamtari SeiZleba iyos aramarto haeri.
relsebze yuris dadebisas SeiZleba moaxloebuli matareblis xmauris
gagoneba mniSvnelovnad ad re da didi daSorebiT. amdenad, metali bgeras
atarebs ufro swrafad da ukeTesad, vidre haeri. wyalic kargad atarebs

bgeras. wylis Tviseba _ bgeris kargad gatarebis _ farTod gamoiyeneba
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zRvis dasazverad, zRvis siRrmeTa gasazomad. bgeriTi talRebis
gavrcelebis aucilebeli pirobaa _ materialuri garemos arseboba.

vakuumSi bgeriTi talRebi ar vrceldeba, ramdenadac vakuumsSi ar aris
rxevis wyarodan urTierTgmedebis gadamcemi nawilakebi. amitom mTvareze
atmosferos ararsebobis gamo siCume sufevs. mis zedapirze meteoritis
dacemac ar esmis damkvirvebels.

xmauris mogmedebiT adamiani advilad Riziandeba, ufuWdeba xasiaTiD,
ganicdis saerTo sisustes da Sinagan diskomforts.E xmaurma SeiZleba
gamoiwviosBuZiloba, agresiuloba, reprodugciuli funqciis daqveiTeba,
agreTve yvela Sinaga ni organos da organizmis sistemebis seriozuli
paTologiuri daavadebebi.A

unda aRiniSnos, rom did qalagebSi Tanamedrove adamianis

janmrTelobaze mavne zemogmedebis mixedviT lideris pozicias xmauri

ikavebs. did galagebSi xmauris done yovelwliurad matulobs 1 -1,5 db-iT
matulobs. RamiTac ki umetesoba gamococxlebul avtotrasaze xma uris

done75 db -zenaklebi araa, rac 2 -jer aRemateba sanitariul normas.

axalgazrdis smenadobis zRvari 1000 hc sixSireze Sedagens 0 db, 100 hc
sixSiris  SemTxvevaSi zRvari ufro maRalia, radganac yuri ufro

mgrZnobiarea dabali sixSiris bgerebis mimarT. mtkivne ul zRvrad miCneulia
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bgera doniT 140 db, rac Seesabameba 200 pa -is tol bgeriT wnevas da 100 vt/m
intensivobas.
7.2. garemos dabinZureba  smenadi xmauriT
xmauriT dabinZurebis ZiriTadi wyaroa satransporto saSualebebi _
avtomobilebi, sarkinigzo transporti da TviTmfrinavebi.
galagebSi sacxovrebel raionebSi xmauriT dabinZurebis done SeiZleba
mniSvnelovnad gaizardos araswori gqalagdagegmarebis Sedegad (magaliTad,
aeroportis ganlageba qalagis sazRvrebSi).
galagebSi transportis (xmauriT dabinZurebis 6 0-80%) garda xmauriT
dabinZurebis mniSvnelovani wyaroa samrewvelo sawarmoebi, samSeneblo da
saremonto samuSaoebi, avtomobilTa signalizacia, ZaRlebis yefa, xmauriani
adamianebi da misT. postindustriuli epoqis dadgomisTan erTad sul ufro
meti da meti xmauri s (agreTve elegtromagnituriy wyaro gaCnda
sacxovrebel binebSi. aseTi xmauris wyaroa sayofacxovrebo da saofise
tegnika.
xmaurad iTvleba nebismieri arasasurveli bgera, romelic
araxelsayrelad mo gmedebs adamianis organizmze, aR izianebs da xels uSlis
muSaobasa da dasvenebaSi. nebismier adgilze aris raRac xmauri, romelic
warmoigmneba da vrceldeba sxvadasxva wyarodan. bolo wlebSi xmauri
garemos erT -erTi yvelaze gavrcelebuli socialur -higienuri faqgtori gaxda.
bgeriTi talRebis gavrcelebas Tan axlavs bgeriTi energiis gavrceleba.
farTobis erTeulze mosul simZlavres bgeriTi intensivoba ewodeba.
praqtikaSi vxvdebiT bgeriTi simZlavris farTo diapazons.
cxrili # 2

sxvadasxva wyaros mier Segmnili xmauris simZlavre

xmauris wyaro simZlavre

reaqtiuli TviTmfrinavi aTeulobiT kilovati
saSualo siCqariT 0,1 vati

moZravi avtomobili

ori adamianis saubari 204.0° vati

mcire eleqtruli saaTi 0,02206 vati

133



adamianis yuri bgerebs ganasxvavebs simaRlis, xmamaRlobis, tembris
mixedviT. yurs SeuZlia gansazRvros bgeris gavrcelebis mim arTuleba da
bgeris wyarodan daSoreba. adamiani aRiqvams mxolod gansazRvruli
diapazonis sixSiris bgerebs da bgeriT wnevebs. cxrilSi # 3 mocemulia

xmauris sxvadasxva wyarosTan bgeriTi wnevis jamuri doneebi.

cxrili # 3
xmauris wyaro bgeriTi Wn.evig done,
decibeli (db)
reaqtiuli aviaZrava (sagSinidan Im 130140
daSorebiT)
pnevmaturi instrumenti (1m daSorebiT) 116120
satvirTo avtomobili, 50km/sT siCqariT 90-110
moZravi (7 m daSorebiT)
xmauri meganikur -saamwyobo saamqroSi 90-100
musika xmamaRlamolaparakesTan 70-80
xmamaRali laparaki (5 -6 m daSorebiT) 60-70
Cumi saubari (1 m daSorebiT) 5060
CurCuli ( 1m daSorebiT) 3040
foTlebis Sriali, susti sios xmauri 1020
smenadobis zRurbli 0-10
SeniSvna- bgeriTi wnevis jamuri done bevr SemTxvevaSi damokidebulia xmauris wyarodan

daSorebaze, amitom aucilebelia am manZzilis miTiTeba.

smenis mgrZnobiaroba icvleba: sruli siCumis dros mgrZnobiaroba
izrdeba, xolo xmauris SemTxvevaSi £ mcirdeba.

garemos dabinZureba meqanikuri rxevebiT gansakuTr ebiT galaqgis
macxovreblebs Seexo. unda aRiniSnos, rom did galagebSi Tanamedrove
adamianis janmrTelobaze mavne zemogmedebis mixedviT lideris pozicia
xmaurs ukavia. did qalagebSi xmauris done yovelwliurad matulobs 1 -1,5 db-

iT matulobs. RamiTac ki umetesoba gamococxlebul avtotrasaze xmauris

done 75 db-ze naklebi araa, rac 2 -jer aRemateba sanitariul normas.
ukanaskneli aTwleulebis manZilze did galagebSi SeimCneva xm auris
ganuxrelad zrda. dadgenilia, rom ukanaskneli 20 -30 weli Cgarosnul da
sagalago magistralebze xmauris done 7 -10 db-iT gaizarda. xmauris maRali

donea dafigsirebuli sacxovrebel saxlebSi, skolebSi, saavadmyofoebSi,
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mosaxleobis dasvenebis adgilebSi, rac iwvevs nervuli sistemis kidev ufro
metad daZabvas.

50 w. Cv.w.aRnde Zveli romis macxovreblebi uCiodnen imas, rom RamiT quCis xmauri
Zils ufrTxobdaT, da iulius keisari iZulebuli gaxda aekrZala RamiT qalagSi
nebismieri ekipaldis moZraoba. xolo inglisis dedofalma elisabed | -ma, romelic
zrunavda Tavisi gveSevrdomebis Ramis dasvenebaze, akrZala RamiT Setakebebi da

Xmauriani saojaxo Cxubi saRamos 10 saaTis Semdeg.

xmauri  sacxovrebel da sazogadoebriv SenobebSi, maT mimdebare
teritoriebze igmneba SenobebSi an gareT mdebare erTeuli an komplegsuri

wyaroebiT. esaa upirveles yovlisa satransporto saSualebebi, samrewvelo da

sayofacxovrebo sawarmoTa teqnikuri  mowyobilobebi,  ventilatorebis
airturbosakompresoro  danadgarebi,  Sigawvis  Zravebis gam osacdeli
sadgurebi, sacxovrebeli Senobebis sanitariul -teqnikuri  mowyobiloba,

elegtruli transformatorebi. xmauris Semcirebis RonisZiebebis gatarebis
gareSe misma donem SeiZleba mniSvnelovhad (20 -25 db-iT) gadaaWarbos
normatiul sidides.
galagebSi xmauriT dab  inZurebis done sacxovrebel raionebSi SeiZleba
Zlie r gaizardos qalaqgis araswori dagagmarebis (magaliTad, aeroportis

mdebareoba galaqis farglebSi ) Sedegad.
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nax. 20. xmauris wyaroebi

xmauris done izomeba decibelebSi . 90 decibelis miRwevisas
SesaZlebelia dayrueba , amitom galagebSi daiwyes yvelaze intensiuri
moZraobis avtomagistralebis xmaursawinaaRmdego ekranebiT dacva.

yvela bgera xmaurs ar miekuTvneba. xmaurs uwodeben iseT bgerebs,
romelic ar moswonT. adamianebi sxvadasxvanairad aRiqva men bgerebs _is,
rac erT adamians moswons da siamovnebs, meores SeiZleba moeCvenos xmaurad
da masSi gamoi wvios arasasiamovno SegrZneba
xmauri aris sxvadasxva intensivobis da sixSiris bgeraTa
erToblioba. fiziologiuri TvalsazrisiT xmauri aris adamianisaTVvis

arasasurveli bgerebi. Cvens irgvliv xmaurs axasiaTebs sxvadasxva done:

salaparako done _ 30 -40 db; msubugi avtomanganis xmauri _ 75 -80 db;
avtosirena _ 100 db; binis xmauri _ 30 -50 db. bgeruli diapazonis akustikuri
rxevebi iyofa dabalsixSiri an (350 hc-ze naklebi), saSualosixSirian (350 -dan

800 hc-mde), maRalsixSirian (800 hc  -ze zeviT).

speqtraluri  maxasiaTeblebis  mixedviT  xmauri  SeiZleba iyos
farTozoliani _ reaqtiuli Zravis xmauri, tonaluri _ elegtruli xerxis
xmauri. mudmiv xmaurad iTvleba is eTi xmauri, romlis done 8 saaTiani
samuSao dRis ganmavlobaSi 5 db  -ze metad ar icvleba. cvalebadia xmauri,
roca cvlilebebi 5 db -s aRemateba. magaliTad, satransporto nakadis
xmauri. wyvetili xmauria _ balonidan SekumSuli airis wyvetilad gamoSveba.
impuls uria 1 wamis xangrZlivobis bgeriTi impulsebi _ impulsur reJimSi
momuSave agregatebis da manganebis xmauri.

meqganikuri xmauris wyaroebad miCneulia moganave sakisrebi, kbila
gadacemebi, manganebis gauwonasworebeli mbrunavi nawilebi. aerodinamikuri
xmauri war moigmneba haeris nakadis moZraobis Sedegad _ ventilatorebis,
kompresorebis, airmberebis, Zravebis xmauri.

hidravlikuri ~ xmauri  warmoigmneba  siTxeebSi stacionarul da
arastacionaruli procesebis mimdinareobis Sedegad (kavitacia,
turbulentoba). eleqtromagnituri xmauri warmoigmneba eleqtrul

mowyobilobebSi da manganebSi.
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xmauri uaryofiTad mogmedebs mTel organizmze. is Trgunavs centralur
nervul sistemas, iwvevs pulsis sixSiris, sunTqvis riTmis da nivTierebaTa
cvlis darRvevas. xmauri SeiZleba gaxdes gul -sisxlZzarRvTa sistemis, kuWis
wylulis, hipertoniuli daavadebebis mizezi. 30 -45 db donis xmauri ar aris
adamianisaTvis Semawuxebeli. 40 -70 db donis xmauri damatebiT datvirTvas
ugmnis nervul sistemas.

80-100 db toli xmauris xangrZlivi mogmedeba iwvevs smenis gauaresebas
da profesiul siyrues. 130 db donis xmauri iwvevs yuris apkis dazianebas,
kantuzias. garda zemoT moyvanili magaliTebisa xmauris xangrZlivi mogmedeba

iwvevs Tavis tkivils da adamianis imunitetis daqveiTebas.

Cxrili # 4
bgeruli wnevis da donis higienuri normebi
bgeriTi wnevis doneebi db, ogtavur zolSi bgeri
. saSualogeometriuli sixSireebi T, hc | s
samuSao adgili done

31 63 125 500 | 1000 | 2000 | 4000 | 8000 db

sakonstruqgtoro biuros,
programistebis, 86 71 61 49 | 45 42 40 38 50
laboratoriis saTavsebi
marTvis saTavsebi,
samuSao oTaxebi
distanciuri
marTvis saTavsi
saTavsebi gamomTvlel
manganaTaTvis da xmauri - | 107 94 87 78 75 73 71 70 80
ani agregatebisaTvis
mudmivi samuSao
zonebi da adgilebi

Xxmauri aris sxvadasxva intensivobis da sixSiris bgeraTa

93 79 70 68 | 55 52 50 49 60

103 94 87 82 |75 73 71 70 80

110 99 92 86 80 78 76 74 85

erToblioba. fiziologiuri TvalsazrisiT xmauri aris adamianisaTvis
arasasurveli bgerebi.
xmauri sxvadasxva fizikuri bunebis mouwesrigebeli rxevebia, romlebic

gansxvavdebian droiTi da speqtruli strugturis sirTuliT.
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Xmauri sxvadasxva intensivobisa da sixSiris aperioduli bgerebis
erTobliobaa. fiziologiuri TvalsazrisiT Xmauri aris nebismieri
usiamovno aRsagmeli bgera.

statistikuri maxasiaTeblebis mixedviT xmauri iyofa stacion arul da
arastacionalur xmaurad.

speqtruli maxasiaTeblebis mixedviT xmauri iyofa :

farTozolovan xmaurad 1 ogtavaze ganieri uwyveti speqtriT;

tonalur xmaurad, romlis speqtrSic aris gamokveTili tonebi.
gamokveTil tonad iTvleba toni, romlis sixSire danarCeneb is sixSires
aRemateba aranakleb 10 db  -iT.

sixSiruli maxasiaTeblebis mixedviT xmauri iyofa:

dabalsixSirul xmaurad,;

saSualo sixSirul xmaurad,;

maRal sixSirul xmaurad.

droiTi maxasiaTeblebis mixedviT xmauri iyofa:

mudmov xmaurad,;

aramudmiv xmaurad, romelic Tav is mxriv iyofa meryev, wyvetil da
impulsur xmaurad.

warmogmnis bunebis mixedviT xmauri iyofa:

meqganikur xmaurad;

aerodinamikur xmaurad;

hidravlikur xmaurad;

elegtromagnitur xmaurad.

xmauris ferebi. fizikaSi xmauris aRweris moxerxebulobis mizniT
Semotanilia  terminebi, roml ebi ¢ xmauris signalebs miawers sxvadasxva fers
maTi statistikuri Tvisebebisgan damokidebulebiT, magaliTad, vardisferi
an lurji xmauri

TeTri  xmauri tstacionaruli  xmauri, romlis  speqtraluri
Semadgenlebi Tanabradaa ganawilebuli amogmedebuli sixSireebis mTeli
diapazonze.  TeTri xmauris magaliTia axlosmdebare CanCgeris xmauri

(Soreuli CanCqeris Xxmauri vardisferia, ramdenadac Xxmauris
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maRalsixSiruli mdgene lebi dabalsixSirulTan SedarebiT  ufro metad
miileva), an maRali winaaRmdegobis klemaze gadamwodis xmauri. dasaxeleba
miiRo TeTri sinaTlisgan, romelic Seicavs eleqgtromagnituri gamosxivebis
mTeli xiluli diapazonis sixSiris elegtromagnitur talRebs.
bunebasa da tegni kasSi Asuf Tao TeTr i Xmauri
romelsac yvela sixSireze erTnairi speqtruli simZlavre aqvs) ar gvxvdeba
(imis gamo, rom aseT signals eqneboda usasrulo simZlavre), Tumca TeTri
xmaurebis kategoriis qveS xvdeba nebismieri xmauri, r omelTa speqtruli
simkvrive  erTnairia (an odnav gansxvavdeba) sixSireTa gansaxilvel
diapazonSi.

statistikuri Tvisebebi

M m I u\ }\, \

TeTri xmauris Tvisebebiani procesis realizaciis magaliTi
radioeleqtronikaSi TeTri xmauri aris movlena, rodesac eTerSi Tanabari
tkacunis garda araferi ismis. rodesac televizorSi suraTis nacvlad

aCveneben 0To-ldTis Wavls daS msmis Zalian usiamovno Sriali,

Cxakuni. es aris TeTri xmauri., romelsac SeuZli a gamoiwvios Tauvis tkivili,
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nax. 21. ATeTr i Xmauri 0

gamoyeneba TeTri xmauri mraval gamoyenebas poulobs fizikasa da
tegnikaSi. erTi maTgania _ gamoyeneba arqgiteqturul akustikaSi. imisaTvis,
rom Senobis Siga sivrceSi daifaros arasasurveli xmauri, saTavsSi
generirdeba dabali amplitudis TeTri xmauri.

elegtronul musikaSi TeTri xmauri gamoiyeneba rogorc musikaluri
aranJdirebis erT  -erTi instrumenti, aseve rogorc Semavali signali sxva
tipis xmauris signalis maformirebeli specialuri filtrebisaTvis.
farTod gamoiyeneba agreTve audiosignalebis sinTezirebisaTvis, Cveulebriv

dasartymeli instrumentebis, magaliTad, TefSebi s, JReradobis Sesagmnelad.

nax. 22. TeTri xmauris speqtri

sxva sityvebiT, aseT signhals diapazonis nebismieri nawilis sixSiris
erTnair zolSi erTnairi simZlavre aqvs.

ATeTr Xmaur so uwodeben yvel a Ssi xSireze
simkvrivisa da usasrulo dispersulobis signals. TeTri xmauris magaliTia
CanCqgeris xma. TeTris garda gamohyofen sxva feris xmaursac

vardisfer xmaurs uwodeben signals, romlis simkvrive  sixSiris
ukuproporciulia, xolo wiTeli xmauris simkvrive sixSiris kvadratis
ukuproporciulia tvardisferi da wiTeli feri yuriT aRigmeba rogorc
ufro ATbili o, vidre TeTri. arsebobs agreTve

da sxva feris xmauri.
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PrUKKEP — WYA, no-anrnuivicku flicker snauuT repuaHue

Mepuarowmiid LyAn SOMBLUOH MHTEHCUMEBHOCTM MPU AMGFIo YacToTe

TTposaeneHe PrirKKep wysr.a
MO NOBePXHOCTH BOACSME HAST BLICOKAA H LUHMPOKaA BOAHS,
No NOBEPXHOCTH STOM BOAHDBI PACNPOCTPAHANDTCA GOASE MEAKHES BOAHDbI,
NOBEPX HOCTE KOTOPBIX BOPOSANT COBCESM MEAKaA PASH, - M TAK AC SSCKOHSYHOSTH.

nax. 23. mocimcime xmauri tfliker -Xxmauri

mocimcime xmauri Lfliker  -xmauri (ingl . flicker 7 cimcimi ) dabali
sixSirisa da maRali intensivobis Xmauri . mocimcime xmauris gamovlena
wylis zedapirze modis maRali da ganieri talRa

am talRis zedapirze vrceldeba ufro patara talRebi, romelTa

zedapiri daRarulia Zalian patara WavliT, da ase usasrulobamde.

vardisferi xmauri gamoyenebiT dargebSi cnobilia agreTve rogorc
fliker  -xmauri (mocimcime xmauri), , 1/f xmauri. vardisferi xmauris speqtruli
simkvrive ganisazRvreba formuliT ~1/f (simkvrive sixSiris ukuproporciulia).

aseTi signalis speqtruli simkvrive TeTr xmaurTan SedarebiT miileva

yovel oqtavaze 3 decibeliT. vardisferi xmauris magaliTia

vertmfrenis gadafrenis xma. vardisferi xmauri SeimCneva, magali Tad, gulis
rTmebSi, tvinis eleqtruli aqtivobis grafikebSi, kosmosuri sxeulebis

eleqtromagnitur gamosxivebaSi, agreTve praqgtikulad nebismier

eleqtronul mowyobilobaSi. zogjer vardisfer xmaurs uwodeben nebismier

xmaurs, romlis speqtruli simkvrive mcirdeba sixSiris gazrdiT.
brounis (wiTeli, yavisferi) xmauri . wiTeli xmauris speqtruli
simkvrive proporciulia 1/f2, sadac f _sixSirea. es niSnavs, rom dabal

sixSireebze xmaurs aqvs ufro didi energia, vidre maRal sixSireze.
Xmauris energia ecema 6 decibeliT oqta vaze. wiTeli xmauri TeTr an
vardisfer xmaurTan SedarebiT akustikurad ismis rogorc miyuCebuli, yru.
wiTeli xmauri SeiZleba miRebul ignes TeTri xmauris integrirebiT,

agreTve algoriTmiT, romelic simulirebas ukeTebs brounis moZraobas.
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wiTeli xmauri SeiZleba iy os didi wyalsatevebisaTvis -zZRvebisa da
okeaneebis, damaxasiaTebeli bunebrivi xmauris aRniSvna. okeaneSi
arsebuli, daSorebuli obiegtebidan wiTeli xmauri ismis sanapirodan.

wiTeli xmauris speqtri iisferi speqtris sarkiseburad sawinaaRmdegoa.

brounis xmauri smeni T aRigmeba ufro ATbil ado,

zogjer am xmaurs yavisfer xmaursac uwodeben.

nax. 24. brounis xmauri
lurji (cisferi) xmauris speqtri

lurji xmauri _ signalis saxea, romlis speqtruli simkvrive izrdeba 3
decibeliT ogtavaze. e.i. misi speqtruli simkvrive izrdeba sixSiris
zrdasTan erTad. smeniT lurji xmauri aRigmeba ufro mkveTrad, vidre

TeTri. lurji da vardisferi xmaurebis speqtrebi sarkiseburia.

nax. 25. iisferi xmauris speqtri

iisferi xmauri aris signali, romlis speqtrul i simkvrive izrdeba 6
decibeliT oqtavaze. e.i. speqtruli simkvrive  sixSiris kvadratis
proporciulia. iisferi xmauris speqtri wiTeli xmauris speqtris

sarkiseburad sapirispiroa.
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nax. 26. nacrisferi xmauris speqtri

ganasxvaveben agreTve nacrisferi, nari njisferi, mwvane da Sav xmaurebs.
mwvane xmauri aris bunebrivi garemos xmauri. mwvane xmauri
vardisferi xmauris msgavsia, 500 hc sixSiris raionSi  gaZ lierebiT.
Xxmauris gasazomad gamoiyeneba xmaurmzomi, sixSiruli analizatori,
korelometri da sxv.
xmauris donis sazomi erTeulia decibel
bgeris Zala decibelebSi:
saubari: 40 -45
quCis :70-80
fabrika -garxana:70-110
reaqtiuli TviTmfrinavis starti: 120
speqtraluri  maxasiaTeblebis  mixedviT  xmauri  SeiZleba iyos
farTozoliani _ reaqtiuli Zravis xmauri, to naluri _ eleqtruli xerxis
xmauri. mudmiv xmaurad iTvleba iseTi xmauri, romlis done 8 saaTiani
samuSao dRis ganmavlobaSi 5 db  -ze metad ar icvleba. cvalebadia xmauri,
roca cvlilebebi 5 db -s aRemateba. magaliTad, satransporto nakadis
xmauri. wyvetili xmau ria _ balonidan SekumSuli airis wyvetilad gamoSveba.
impulsuria 1 wamis xangrZlivobis bgeriTi impulsebi _ impulsur reJimSi
momuSave agregatebis da manganebis xmauri.
xmauris yvelaze mZlavri wyaroTagani aris vertmfreni da TviTfrinavi,
gansakuTrebiT zebger iTi . Tanamedrove TviTfrinavis marTvis sizustisa da
saimedoobis maRali moTxovnebis  pirobebSi, romelic wayenebuli aqgvs
safreni aparatis ekipaJs, xmauris amaRlebuli done uaryofiTad mogmedebs
ekipaldis Sromisunarianobaze da mis mier informaciis miRebis siCga reze.

TviTfrinavebis mier Segmnili xmauri iwvevs smenis gauaresebas da sxva
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avadmyofur movlenebs aeroportis samsaxuris TanamSromlebSi, agreTve im
dasaxlebuli pungtebis mosaxleobasSi, romlis Tavzec frenen TviTfrinavebi.
adamianebze uaryofiTi zemogmedeba d  amokidebulia aramarto TviTfrinavis
frenis dros warmogmnili magsimaluri xmauris doneze, aramed misi
mogmedebis xangrZlivobaze, dRe -Ramis ganmavlobaSi frenaTa saerTo ricxvze
da xmauris fonur doneze.
Xmauris intensivobaze da gavrcelebis farTze arsebiT gav lenas axdens
meteorologiuri pirobebi: qaris siCqare, misi da haeris temperaturis
ganawileba simaRlismixedviT, Rrubeli da naleqebi.
xmauris problemam gansakuTrebulad mwvave xasiaTi miiRo zebgeriTi
TviTfrinavebis eqspluataciasTan dakavSirebiT. masTan aris dakavSirebuli
xmauri, bgeriTi dartyma da vibracia aeroportis maxloblad sacxovrebeli
saxlebis. Tanamedrove zebgeriTi TviTfrinavebi warmogmnian xmaurs,
romelTa intensivoba mniSvnelovnad aRemateba zRvrul dasaSveb normebs.
meqanikuri xmauris wyaroebad miCn eulia moganave sakisrebi, kbila
gadacemebi, manganebis gauwonasworebeli mbrunavi nawilebi. aerodinamikuri
xmauri warmoigmneba haeris nakadis moZraobis Sedegad _ ventilatorebis,

kompresorebis, airmberebis, Zravebis xmauri.

hidravlikuri ~ xmauri ~ warmoigmneba s iTxeebSi  stacionarul da
arastacionaruli procesebis mimdinareobis Sedegad (kavitacia,
turbulentoba). eleqtromagnituri xmauri warmoigmneba eleqtrul

mowyobilobebSi da manganebsSi.

Xxmauris speqgtris xasiaTis mixedviT xmauri iyofa farTozolian,
romelsac erT oqtava ze ganieri uwyveti speqtri gaaCnia, da tonalur, romlis
speqtrSic aris smenadi diskretuli tonebi, xmaurad.

ganasxvaveben xmauris mogmedebis ramdenime gradacias:

mogmedebis xelSe Sl a, rodesac xmauri izrdeba xmamaRlobis gazrdiT,
araa damokidebuli ind ividualur mgrZnobiarobaze da ko nkretul
situaciaze. mogmedebis xelSemSleli xmauri SeiZleba dakavSirebuli iyos
informaciasTanac, romelsac is atarebs. xmauri, rogorc xelSemsSileli,
aRigmeba 25 db -dan;
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agtivacia, e.i. centraluri da vegetatiuri nervuli sis temis aRgzneba,
Zilis darRveva, unarebis moduneba. iaponiaSi iyideba baliSebi,
romlebSicCamontaJebulia aparati, romelic imitirebas ukeTebs adamianis

pulsis riTmSi dacemul wvimis wveTebs. aseTi xmauri swrafad iwvevs

mZinarobas;
gaviena Sromisuna rianobaze. rogorc wesi, Xmauri auaresebs
Sromisunarianobas, magram kembrijis universitetis laboratoriis

mecnierebma aRmoaCines, rom garkveuli Zalisa da sixSiris bgerebi
stimulirebas ukeTebs azrovnebis process da gansakuTrebiT ki_ angariSis
process

daavadebis Camoyalibeba. @ xmauris mudmivma  zemogmedebam  SeiZleba
gamoiwvios dayrueba _ bgerebis mimarT mgrZnobiare Siga yuris ujredebis
dazianebis gamao.

xmauris zemogmedebis droisgan damokidebulebiT xmaurma SeiZleba
gamoiwvios met -naklebad Zlieri stresi, romelic arRvevs adamianis
Sinagan AsaaTebso. Tumc a adami ani yovel T
cxovrobda, da absoluturi siCume misTvis aseve mavnebelia, aSinebs da
Trgunavs mas. diskomforti SeiZleba gamoiwvios aramarto xmauriT
dabinZurebam, aramed xmauris saerTod ararsebobamac. ufro metic,
gansazRvruli  Zalis bgerebi amaRlebs Sromisunarianobas da axdens
azrovnebis procesis stimulire bas da, pirigiT, absolituri siCumis dros

adamiani kargavs Sromisunarianobas da ganicdiss stress.

hanoverSi sakonstruqtoro biuros proeqtirebisas argiteqtorebma gaiTvaliswines
yvela RonisZieba, raTa quCidan SenobaSi ar SeeRwia arcerT bgeras: sammagad Seminuli
fanjris CarCoebi, ujredovani da gaf -betonis bgeramaizolirebeli panelebi da
specialuri bgeraSTamnTgmeli plastmasis Spaleri. daaxloebiT erTi kviris Semdeg
TanamSromlebma  mimarTes  administracias  saCivriT, rom ar SeuZliaT mu Saoba

damTrgunvel Amkvdaro si CumeSi . i sini aRel vebuli [RYARY

administracia iZulebuli gaxda , rom SeeZina magnitofoni, romelic drodadro

CairTveboda da gmnida wynari quCis xmaurs. biuroSo myisve aRsdga samuSao atmosfero
Tumc a ixmauri s damor Cil ebado XXI saukuni s mwv av e p
gal aqi s Xmauris fAsimfoni ao Sedgeba mraval

dgandgari da TviTmfrinavis guguni, samSeneblo teqnikis griali, garxnis
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saamqgroebisa da sayofacxo vrebo tegnikis xmauri. did galagebSi xmauri

812 wliT amcirebs adamianis sicocxles. zomagadasuli xmauri SeiZleba

gaxdes nervuli daZabunebis, fsigikuri daTrgunvis, vegetatiuri nevrozis,

wylulovani daavadebis, endokrinuli da  gul -sisxlZarRvTa si stemis

dazianebis mizezi.

73. xmauris mogmedeba adamianis organizmze
organizmze xmauris zemogmedebis meqganizmi rTulia da arasakmarisadaa
Seswavlili. adamianisaTvis xmauri _ saerTobiologiuri gamRizianebelia,
romelsac gansazRvrul pirobebSi SeuZlia gavlena moaxdinos organizmis
yvela organoze da  sistemaze (nervuli  sistemis,  mxedvelobis,
vestibularuli aparatis, saWmlis momnelebeli, nivTierebaTa cvlis da mi sT.).
iwvevs gulis, RviZlis muSaobis darRvevas, nervuli ujredebis daZabunebas
da gadaZabvas. xmaurisgan daRla grovdeba, iTrguneba nervuli sistema, xdeba
centraluri nervuli sistemisa da fsigikis funqciuri dazianeba. xmauri
iwvevs gulsisxlZarRvTa sistemis , mxedvelobis da vestibularuli aparatis
daavadebebs, aqveiTebs refleqsur sagmianobas , xSirad xdeba ubeduri
SemTxvevisa da travmebis mizezi.
145 db donis xmauris mogmedebiT adamians uziandeba yuris dolis afski.
Cveulebriv, ZiriTad yuradRebas uTmoben smenis organos mdgomareobas,
ramdenadac bgeriT rxevebs pirvel rigSi smenis analizatori aRiqvams da
xmauris mogmedebisas pirvel rigSi is ziandeba. es aixsneba Siga yuris
dazianebiT (amasTan smenis organos paTogenezSi ar SeiZleba centraluri
nervuli sistemis rolis gamoricxva _ gerqis smenis centrebis gadaRla).
xmauris mogmedebiT mcirdeba smenis organos mgrZnobiaroba, magram es
mogmedeba mxolod smenis dazianebiT ar SemoisazRvreba. smenis organo cen -
traluri nervuli sistemiT dakavSirebulia sxva organoebTan. dadgenil ia,
rom intensiuri xmauri pirvel rigSi azianebs centralur nervul sistemas,
rac iwvevs misi, rogorc regulatoris, funqciis darRvevas, xolo es uar -
yofiTad mogmedebs Sinagani organoebisa da sisxlis mimoqcevis cxovelgme -

debaze. xmauris xangrZlivad mogmedebisas icvleba sisxlis wneva, gveiTdeba
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yuradReba da mexsiereba, uaresdeba mxedveloba, xdeba cvlilebebi moZrao -
bis centrSi, rac iwvevs moZraobis koordinaciis darRvevas. gansakuTrebiT
mavned mogmedebs xmauri gul -sisx -ZarRvTa sistemaze. mogmedebs ra Tavis
tvinis ge rgze, xmauri SeiZleba gaxdes travmatizmis mizezi. amasTanave, xmauri
SeiZleba gaxdes iseTi daavadebebis mizezi, rogoricaa nevrozebi, hipertoniuli
da wylulovani daavadebebi, kuw -nawlavis daavadebebi.
adamianisaTvis xmauri _ saerTobiologiuri gamRizianebelia, romelsac
gansazRvrul pirobebSi SeuZlia gavlena moaxdinos organizmis yvela
organoze da sistemaze (nervuli sistemis, mxedvelobis, vestibularuli
aparatis, saWmlis momnelebeli, nivTierebaTa cvlis da misT.). yvelaze
srulad Seswavlilia xmauris gavlena adamiani S smenis aparatze.
xangrZlivi xmauri araxelsayrelad mogmedebs smenis organoze, bgeris
mimarT mgrZnobiarobis daqveiTebiT, iwvevs gulis, RviZlis muSaobis
darRvevas, nervuli ujredebis daZabunebas da gadaZabvas. xmaurisgan daRla
grovdeba, iTrguneba nervuli sistema, xdeba centraluri nervuli sistemisa
da fsigikis fungciuri dazianeba. xmauri iwvevs gulsisxlZarRvTa sistemis,
mxedvelobis da vestibularuli aparatis daavadebebs, agveiTebs refleqsur
sagmianobas , xSirad xdeba ubeduri SemTxvevisa da travmebis mizezi.
xmauris zemogmedebis ZiriTadi gamovlenaa _ yru Tavis tkivili,
simZimis SegrZneba TavSi , amaRlebuli gaRizianebuloba, agresiulobis
gaZliereba, swrafad daRla, nevrozebi, mexsierebis, yuradRebisa da
gonebrivi aqtiurobis daqveiTeba, gaZlierebuli oflianoba (g ansakuTrebiT
aRelvebisas), Zilis riTmis darRveva, guTuToebisa da xelebis tokva,
xelis mtevnebisa da terfebis gaciveba, madis dakargva, gulisreva, gulwva,
mucelSi  Cxvletebis SegrZneba, kuWis Sekruloba da sxv. xmaurs
kumulaciuri efeqti aqvs _ akustikuri g aRizianeba grovdeba ra organizmSi
sul ufro Zlierad Trgunavs nervul sistemas. gansakuTrebiT mogmedeb S
aramonotonuri xmauri (dartymebi, ZaRlis yefa, yvirili).
mudmivad mogmedi mcire xmauric ki SeumCnevlad mogmedebs nervebze.
SemTxveviTi araa, rom ukanasknel wlebSi Zalian gaizarda mogalaqeT aA

Soris fsigikuri aSlilobiT daavadebul adamianTa ricxvi. msxvili
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megapolisebis  macxovreblebSi  xSiria uZiloba, nevrozisa da

aTerosklerozis sxvadasxva saxeebi.

mecnierebma daadgines, rom TviTmfrinavis mier w armogmnili xmauri
zrdis gulis SeteviT sikvdilis risks.  Tu adamiani yoveldRiurad
ganicdis 60 db xmauris zemogmedebas, riski izrdeba 30% -IT, xolo

amaRlebuli xmauris mogmedebis zonaSi 15 wlis ganmavlobaSi cxovrebisas
50%iT izrdeba.
xmauris aRgma. xnauris aRgma yovelTvis individualuria.  xmauri

mogmedebs sisxlis  cirkulaciaze da iwvevs organizmSi daZabulobas.

xmauri aZnelebs adamianebs Soris komunikacias. 85 -90 db da ufro maRali
donis uwyveti xmauri saSiSia smenisaTvis. yoveldRiurad 5 saaTi S
ganmavlobaSi aseTi donis xmaurSi yofna iwvevs smenis dakargvas. sruladaa

Seswavlili xmauris gavlena adamianis smenis aparatze.

smenis dakargva SeiZleba gamoiwvios uSualod yurTan axlos
moulodnelma xmamaRalma bgeram. adamianze uaryofiTad mogmedebs aramarto
uSualod xmauris zemogmedeba. stresul samuSao  pirobebSi
gamaRizianebelma an gadamfaravma xmaurma SeiZleba gamoiwvios gonebrivi
dazianeba, ramac Tavis mxriv, SeiZleba fizikuri dazianeba gamoiwvios.
damaruebeli Xmauri damayruebeli anu gadamfaravi xmauri iseTi xmauria,
rodesac adamians sxva bgerebis gamo uWirs misTvis saWiro bgerebis gagoneba.
samuSao adgilze mowyobilobis xmaurma SeiZleba gadafaros moZravi manganis
xmauri an xeli SeuSalos laparaks. ms gavsi problema bevr samrewvelo
sawarmoSia. xmauris done ar unda aRematebodes 60 -70 decibels, Tu adamains
uwevs saubari normalur manZilze.

upirveles yovlisa, xmauris negatiur zemogmedebas ganicdis adamianis
smeis organo . Tu adamians xangrZlivad uwevs xmauris maRali donis zonaSi

yofna, SeiZleba aman gamoiwvios smenis daqveiTeba. yuri Zalian faqizi

organoa. bgera gare yuris gavliT iwvevs dolis afskis vibracias.
vi braci a vrircel deba mWi drod daxveul mi | Si (n
siTxe Si. smenis nervi, romelsac daboloeba aqvs lokokinaSi, Sesabamis

signals gadascems tvins.
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rodesac adamiani Zlieri xmauris zemogmedebis qveSaa, pirvel rigSi
ziandeba lokokina (nax. ) _ masSi ganTavsebuli Zalian faqizi nervuli
daboloebebi ziand eba da kvdeba. es dazianeba Seugcevadia _ nervuli
daboloebebis aRdgena SeuZlebelia. sxvadasaxva adamians xmaurisadmi
sxvadasxva aRgmis xarisxi aqvs _ zog adamians smena SeiZleba ufro
swrafad dauziandes, vidre sxvas.

arsebobs gamafrTxil ebeli simptomi: Tu adamians xmaurian saTavsSi
yofnis Semdeg ufro wynar garemoSi moxvedrisas garkveuli periodis
ganmavlobaSi adamians ar esmis ufro susti bgerebi, es imas niSnavs,
rom smena gauuaresda _amas smenis

nawilobrivi dakargva ew odeba.

nax. 27. smenis organos agebuleba

aseTi dazianeba Seqcevadia. garkveuli drois ganmavlobasSi dasvenebis
Semdeg smena Tavis normalur dones ubrundeba. agedan gamomdinare,

xmaurian saTavsebSi momuSave adamianebs wynar adgilze Sesvenebebis

mowyobis saSualeba unda hgondeT . smenis nawilobrivi dakargva und a
iyos gafrTxileba. dauSve belia. mravali wlis ganmavlobaSi iseT
Xxmaurian adgilze muSaobg rom adamianma smena dakargos.

smena aRgmis mniSvnelovani momentia, romelic adamianebs gare
samyarosTan urTierTobis saSualebas aZlevs.
smena ufro advilad itans dabal bger ebs, vidre maRals.

Sesabamisad, smenis dazianebisas ufro swrafad ikargeba maRali bgerebis
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aRgmis unari _ adamiani amas ver amCnevs, radgan mas esmis normaluri
saubari. da mxolod ramdenime wlis Semdeg adamiani dgeba faqtis _
smenis dakargvia, winaSe, rodesac adamians aRar esmis sxva adamianebis
saubari.

xmauri mosaxleobis fizikuri da fsigikuri janmrTelobisaTvis
sazogadoebrivi ubedureba da saSiSroeba gaxda. warmoadgens ra
saerTobiologiur gamRizianebels, xmauri mogmedebs organizmis yvela
organosa da sistemaze. xmauri gansakuTrebul gavlenas axdens gonebriv
sagmianobaze, romelic moiTxovs yuradRebis koncentrirebas. xmaurs
SeuZlia araxelsayreli zegavlena moaxdinos adamianis nebismieri saxis
sagmianobaze. xmauris zemogmedeba tvinis gergsa da gerqgveSa
strugturaSi  iwvevs reaqcias, romelic azianebs centraluri da
vegetatiuri nervuli sistemis regulatorul sagmianobas.

vegetatiuri  nervuli  sistemis  periferiul  nawilze  xmauris
gamaRizianebeli da matravmirebeli gmedebis Sedegad icvleba Sinagani
organoebis  funqciac.

jandacvis saerTaSoriso organizaciis kvlevis Sedegebis mixedviT did
britaneTSi da mTel msoflioSi aTasobiT adamiani naadrevad iRupeba gulis
daavadebebiT, rac gamowveulia xangrZliv ad maRali donis xmauris
mogmedebiT. uaxlesi kvlevebiT dadgenilia, rom arsebobs kavSiri xmaursa
da adreul sikvdils Soris. ukanasknel xanebamde xmauri garemos
dabinZurebis srulfasovan fagtorad ar ganixileboda da adamianebi ar
aRigvamdnen im zemogmedebas, romelsac is axdens maT janmrTelobaze.
jandacvis saerTaSoriso organizaciam 2003 wels daiwyo adamianis
janmrTelobaze xmauris dabinZurebis gavlenis Sedegebis Seswavla.
aRmoCnda, rom xmauris dabinZureba gulis daavadebebis garda evropis
mosaxleobis 2% -Si iwve vs Zilis saSiS darRvevas, xolo 15% -Si_ sxva
negatiur efegtebs. sagzao xmauris mudmivi zemogmedeba aris mizezi 3%
daavadebaTa SemTxvevebisa, rac mJRavndeba yurebSi  xmauris mudmiv

SegrZnebaSi.
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ukanasknel wlebSi gamoqveynebuli kvlevebi gviCvenebs, rom xma urs aqvs
sisxISi stresis iseTi hormonebis Semcvelobis gazrdis unari, rogoricaa
kortizoli, adrenalini da noradrenalini _ Zilis drosac ki. rac ufro
didi  xnis ganmavlobaSi igneba es hormonebi sisxlZarRvTa sistemaSi, miT
ufro maRalia imis albaToba, rom es hormonebi gamoiwveven sicocxlisaTvis
saSiS fiziologiur problemebs. Zlier stress SeuZlia gamoiwvios gulis
ukmarisoba , stenokardiis Seteva, sisxlis maRali wneva da imunitetTan
dakavSirebuli  problemebi. yvelaferi es mimdinareobs SeumCnevlad.
maSinac ki, ro desac adamians miaCnia, rom mieCvia xmaurs, fiziologiuri
cvlilebebi mainc mimdinareobs.

jandacvis saerTaSoriso organizaciis normativebis Tanaxmad, gul -
sisxlZarRvTa daavadebebi SeizZleba Camoyalibdes, Tu adamianze RamiT
mudmivad mogmedebs 50 decibeli da m eti xmamaRlobis xmauri _ aseTi
Xmauria araintensiuri moZraobis quCaze. 42 db xmauri iwvevs uZilobas,
xolo 35 db ( CurCulis xma) _ gaRizianebulobas. samyaro TamdaTan ufro
sagmiani da xmauriani xdeba. zogs es xmauri naklebad aRizianebs, sxvebs
ufro meta d.

xmaurs ar SeuZliaUuSualod moklas adamiani, magram mas SeuZlia
stresis gaZliereba. zogjer stresuli situacia ukve daavadebuli gulis
SemTxvevasSi iwvevs gulis Setevas.

xmauriT dabinZureba aTasobiT adamianis sikvdilis mizezi gaxda.
jandacvis msoflio orga nizaciis  kvlevis Sedegebis mixedviT  did
britaneTSi da , saerTod, mTel msoflioSi gulis daavadebebiT iRupeba,
romelic gamowveulia maRali donis xmauris xangrZlivi mogmedebiT aris
gamowveuli. axali kvlevebiT dadgenilia kavSiri xmaursa da naadrev
sikvdils S oris. dRemde xmauri dabinZurebis  srulfasovan faqtorad ar
ganixileboda, da adamianebi ver afigsirebdnen im gavlenas, romelsac xmauri
axdens janmrTelobaze.

maRali xmauris pirobebSi muSaoba sawyis etapze iwvevs swraf
daRlas, amaxvilebs smenas maRal sixSireebze, Semdeg adamiani TiTgos

eCveva xmaurs,maRali sixSiris bgerebis mimarT mgrZnobiaroba mkveTrad
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ecema, uaresdeba smena, romelic TandaTan gadadis smenis daqveiTebaSi
da siyrueSi. 140 -145 db intensivobis xmauris SemTxvevaSi cxv irisa da
yelis rbil qsovilebSi, agreTve Tavis galas Zvlebsa da kbilebSi
aRiZvreba vibracia; 140 db -ze maRali intensivobis dros vibrirebas
iwyebs gulmkerdi, xelebisa da fexebis kunTebi, iwyeba tkivili
yurebsa da TavSi. xmauri uaryofiTad mo gmedebs mTel organizmze. is
Trgunavs centralur nervul sistemas, iwvevs pulsis sixSiris, sunTqvis
riTmis da nivTierebaTa cvlis darRvevas. xmauri SeiZleba gaxdes gul -
sisxlZarRvTa sistemis, kuWis wylulis, hipertoniuli daavadebebis mizezi.
3045 db donis xmaur i ar aris adamianisaTvis Semawuxebeli. 40 -70 db donis
xmauri damatebiT datvirTvas ugmnis nervul sistemas.

80-100 db toli xmauris xangrZlivi mogmedeba iwvevs smenis gauaresebas
da profesiul siyrues. 130 db donis xmauri iwvevs yuris apkis dazianebas,
kantuzi as. garda zemoT moyvanili magaliTebisa xmauris xangrZlivi
mogmedeba iwvevs Tavis tkivils da adamianis imunitetis dagveiTebas.

mudmivi xmauri uaryofiTad mogmedebs adamianis janmrTelobaze. rac
ufro didi xnis ganmavlobaSi imyofeba  adamiani mudmivi xmauri S
zemogmedebis qveS, miT ufro Zlieria misi negatiuri zemogmedeba. xmauris
mogmedebis qveS adamiani advilad Riziandeba, ufuWdeba xasiaTi,
grZnobs sisustes da Sinagan diskomforts. xmaurma SeiZleba gamoiwvios
uZiloba, agreTve yvela Sinagani organ osa da sistemis seriozuli
paTologiuri daavadeba. xmauri iwvevs gaRizianebas da agresias,
arteriul hipertenzias (arteriuli wnevis momatebas), tinituss (xmauri
yurebSi).

gansakuTrebiT negatiurad aisaxeba adamianis janmrTelobaze

mudmivi X mauri . rac ufro didi xnis ganmavlobaSi imyofeba adamiani mudmivi
xmauris zemogmedebis gveS, miT ufro Zlieria xmauris mavne mogmedeba.

xmauris mogmedebiT adamiani advilad Riziandeba, ufuWdeba xasiaTiD,
ganicdis saerTo sisustes da Sinagan diskomforts.E xmau rma SeiZleba

gamoiwviosBuZiloba, agresiuloba, reprodugciuli funqciis daqveiTeba,
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agreTve yvela Sinagani organos da organizmis sistemebis seriozuli
paTologiuri daavadebebi.A

mudmivad mogmedi mcire xmauric ki SeumCnevlad mogmedebs nervebze.
SemTxveviTi araa , rom ukanasknel wlebSi Zalian gaizarda mogalageT
Soris fsigikuri aSlilobiT daavadebul adamianTa ricxvi. msxvili
megapolisebis  macxovreblebSi  xSiria uZiloba, nevrozisa da
aTerosklerozis sxvadasxva saxeebi.

adamiani reagirebs xmaurze organizmis subieqturi Taviseburebebisgan
damokidebulebiT. xmauris gamaRizianebeli mogmedeba da mdidebulia pirvel
rigSi xmauris doneze, agreTve mis speqtrul da droiT maxasiaTeblebze.

amdenad, garkveul pirobebSi xmaurs SeuZlia mniSvnelovani gavlena
moaxdinos adamian is janmrTelobasa da qcevaze. xmaurma SeiZleba
gamoiwvios gaRizianeba da agresia, arteriuli hipertenzia (maRali
atmosferuli  wneva), tinitusi (xmauri yurebSi), smenis dakargva.
gansakuTrebul gaRizianebas iwvevs 3 000 _ 5 000 hc diapazonis xmauri. 90
db-ze maRali donis xmauris xangrZlivi mogmedeba iwvevs smenis dakargvas.
110 db-ze maRali donis xmauri iwvevs xmauris Trobas, romelic subieqturi
SegrZnebis mixedviT alkoholuri da narkotikuli Trobis analogiuria.

iTvleba, rom 60 db  -ze dabali donis xmauri iwvevs n ervul gaRizianebas,
amitom SemTxveviTi araa, rom mkvlevarTa nawilis mier dadgenilia
pirdapiri kavSiri galagebSi mzard xmauris donesa da nervul daavadebaTa
ricxvis gazrdas Soris. farTo speqtris xmauri naklebad
gamaRizianebelia, vidre Viwro sixSiruli inte rvalis Xxmauri.
gansakuTrebulad gamaRizianeblad mogmedebs xmauri 3000 -5000 hc sixSiris
diapazonSi.

bgeriTi diapazonis xmauri iwvevs yuradRebis daqveiTebas da
Secdomebis matebas sxvadasxva saxis samuSaos Sesrulebisas. xmauri
amuxruWebs adamianis reaqcias  tegnikuri mowyobilobidan miRebul signalze.
xmauri Trgunavs centralur nervul sistemas, iwvevs sunTqvisa da pulsis
aCqarebas, arRvevs nivTierebaTa cvlas, iwvevs gul -sisxlZarRvTa

daavadebebs, kuWis wyluls, hipertoniul daavadebebs.
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Xmauri garemoSi . xmauri sacxovrebel da sazogadoebriv SenobebSi, maT
mimdebare teritoriebze igmneba SenobebSi an gareT mdebare erTeuli an
komplegsuri wyaroebiT. esaa upirveles yovlisa satransporto saSualebebi,
samrewvelo da sayofacxovrebo sawarmoTa tegnikuri mowyobilobebi,
vent ilatorebis airturbosakompresoro danadgare bi, Sigawvis Zravebis
gamosacdeli sadgurebi, sacxovrebeli Senobebis sanitariul -teqgnikuri
mowyobiloba, eleqtruli transformatorebi. xmauris Semcirebis
RonisZiebebis gatarebis gareSe misma donem SeiZleba mniSvnelovnad (2025
db-iT) gadaaWarbos normatiul sidides.

ukanaskneli aTwleulebis manZilze did qalagebSi SeimCneva
xmauris ganuxrelad zrda. gamoTvlebiT dadgenilia, rom ukanaskneli 20 -30
weli Cgarosnul da sagalago magistralebze xmauris done 7 -10 db-iT
gaizarda. xmauris maRali donea dafigsirebuli sacxovrebel saxlebSi,
skolebSi, saavadmyofoebSi, mosaxleobis dasvenebis adgilebSi, rac iwvevs
nervuli daZabvis gazrdas.

xmauri negatiurad mogmedebs aramarto smenis organoze, aramed
adamianisa da  cxovelebis nervul s istemaze. xmauris done izomeba
decibelebSi. 90 decibelis miRwevisas SesaZlebelia dayrueba, amitom
galagebSi daiwyes yvelaze intensiuri moZraobis avtomagistralebis
xmaursawinaaRmdego ekranebiT dacva.

amerikeli mecnierebis kvlevebiT dadgenilia, rom ple eris mudmivi
gamoyeneba auaresebs smenas da mexsierebas.

Xxmauris mavne zemogmedeba odiTgan iyo cnobili. magaliTad
Sua saukuneebsSi arsebobda dasja A z-mefai s qV

klavda adamians.

xmauriT dabinZurebas SeuZlia gamoiwvios adamianSi aramarto

raime daavadebis ganviTareba, aramed naadrevi sikvdilis provocirebac
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ki SeuZlia. magaliTad, Ramis saaTebSi TviTmfrinavis xmauri
aucileblad iwvevs arteriuli  wnevis ryevas, da adamian is guli
verasdros Seegueba aseT eqstremalur pirobebs. xmauris zemogmedeba
yvelaze  saSiSia CaZinebisa da  gaRviZebis momentebSi. magaliTad,
mecnierebma  daadgines, rom  TviTmfrinavis maRali donis  xmauri
gansakuTrebiT saSiSia diliT: dRis am per iodSi aseTi xmauri adamianis
gulis SekumSvaTa sixSiris aCqarebas iwvevs.

xmauri da vibracia yvelaze saSiSi fagtoria, romelic azianebs
garemos. did galagebSi macxovrebelTa 60% -ze meti uCivis Zalian maRal
Xxmaurs. xmauri da vibracia mniSvnelovan gavlenas axdens centralur
nervul  sistemaze, kuW -nawlavis  traqtze, sisxlis wnevaze, iwvevs
Tavbruxvevas, kidurebis dabuJebas, saxsrebisa da sisxlZarRvebis
daavadebebs.

xmauri mZlavri emociuri da fsigologiuri faqtoria. Zlieri xmauris
xanmokle mogmedebamac ki SeiZleba gamoiwvios Zlieri stresi: Zlieri Tavis
tkivili, Zlieri gadaRla, aseve mniSvnelovan datvirTvas axdens adamianis

nervul sistemaze mcire xmauric (50 -60db), mogmedebs ra masze fsiqologiurad.
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xmauris mavne mogmedeba miT ufro Zlieradaa gamoxat uli, rac ufro
Jieria da xangrZlivi xmauri. xmauriT gamowveul paTologiur cvlilebaTa
mT e | kompl eqts ganixilaven awagdelrta siox.madiali isa nd
donis (145 db -ze zeviT) xmauris mogmedebam SeiZleba yuris dolis afskis
gaxeTqvac ki gamoiwvios.

metalurgi  ul, manganaTmSenebel da misT sawarmoebSi xmauri yvelaze
gavrcelebuli da erT -erTi ZiriTadi, amasTan Znelad aRmosafxvreli mavne
fagtoria. xmauris mavne mogmedeba ki  dev ufro Zlierdeba imiT, rom igi
Sexamebulia sxva profesiul mavneobeb Tan. zogierTi maTgani (mag.,
aradamakmayofilebili mikroklimati, vibracia, toqgsikuri nivTierebebi,
araxelsayreli samuSao poza, mZime fizikuri Sro ma da sxv.) kidev ufro
aZlierebs xmauris mavne mogmedebas.

yovelive zemoT Tgmulidan gamomdinare, samuSao adgilze xmauri
dasaSveb normebs ar unda aRematebodes.

Xmauris normireba aris mecnierulad dasabuTebuli zRvruli dasaSvebi
sididis dadgena, romelic mTeli muSaobis manZilze sistematuri mogmedebisas
ar iwvevs adamianis daavadebas.

7.4riskis jgufebi.

adamianebze xmauris mogmedebis xarisxi  araerTgvarovania: zogis
janmrTelobaze xmauri Zlierad aisaxeba, zogis ganwyobaze _sustad.
xmauriT dabinZurebis pirobebSi gansakuTrebiT mgrZnobiarea mosaxleobis
iseTi jgufebi, rogoricaa: bavSvebi; adamianebi gronikuli daavadebebiT,;
maxucebi; dRisa da Ramis cvlebSi monacvleobiT momuSave adamianebi;
xmaurian raionSi iseT saxlebSi macxovreblebi, romelTac ara agvT

bgeraizolacia.

mecnierebma daadgines agreTve, rom TviTmfrinavis mier warmoq mnili
xmauri zrdis gulis SeteviT sikvdilis risks. Tu adamiani yoveldRiurad
ganicdis 60 db xmauris zemogmedebas, riski izrdeba 30% -IT, xolo

amaRlebuli xmauris mogmedebis zonaSi 15 wlis ganmavlobaSi cxovrebisas
50%iT izrdeba. riski damokidebulia araxelsayrel zonaSi cxovrebis

xangrZlivobaze da xm  auris zemogmedebis Zalaze.
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galebi ufro Znelad itanen Zlier xmaurs, vidre mamakacebi.
garda  amisa, xmaurisadmi mgrZnobiaroba  damokidebulia asakze,

temperamentze, janmrTelobis mdgomareobaze, garemo pirobebze da a.S.

Xxmauris mogmedebisadmi gansakuTrebiT mgrZnobiareni arian
asakovani pirebi; ase, 27 wlamde xmaurze reagirebs adamianebis ~ 46%,
28 37 wlis asakSi 57%, 38 -57 wlis asaksSi ~ 62, xolo 58 wlis asaksSi
72%.

riski damokidebulia araxelsayrel zonaS i cxovrebis xangrZlivobaze

da xmauris zemogmedebis Zalaze.

yofa -cxovrebaSi xmauri xels uSlis adamianis dasvenebas,
gansakuTrebiT Zilis dros, rodesac xdeba nervuli sistemis funqciebis
aRdgena.

cnobilia, rom mZinare adamianis nervuli sistema agrZelebs
bgerebze reagirebas da Zilis drosac iRebs informacias garemos
mdgomareobaze. xmauris (gansakuTrebiT Ramis) maRalma donem droTa
ganmavlobaSi SeiZleba gamoiwvios adamianis fsigikis dazianeba.
fsigikaze xmauris uaryofiTi gavlenis pirve li simptomebia
gaRizianebuloba da Zilis darRveva. amdenad Zalian did mniSvnelobas
iZens Ramis saaTebSi qalagis xmauris foni. galagis mosaxleoba drois
mniSvnelovan nawils sacxovrebeli saxlebis teritoriaze atarebs.
sacxovrebel oTaxebSi xmauris zRvruli da saSvebi jamuri donea 30 db,
xolo mikroraionebis, sacxovrebeli kvartalis, dasasvenebel moednebze da
sacxovrebeli saxlis uSualod mimdebare teritoriaze - 40 db.

Tanamedrove galagebSi wlidan wlamde izrdeba xmauris done,

rac arsebiTad aisaxeba galagis m osaxleobis janmrTelobaze.

Xmauris normireba . droebiTi sanitariuli normebiTa da wesebiT

warmoebaSi dadgenilia samuSao adgilebze xmauris dasaSvebi doneebi:

dabalsixSiruli klasisaTvis 90 £ 100 db.
saSualosixSiruli klasisaTvis 85 t 90 db.
maRalsixSiruli kla sisaTvis 75 t 85 db.

laparakis garCeva damakmayofilebeli unda iyos
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molaparakesagan 1,5 metris daSorebiT.

samuSaos xasiaTisa da daZabulobis mixedviT xmauris dasaSvebi normebi
sxvadasxvaa. magaliTad, marTvis postis operatorisaTvis, romelic muSa
kavSirs  amyarebs telefoniT, xmauris zRvruli dasaSvebi done yvela
sixSiris xmauris SemTxvevaSi 20 db -IT dabalia, vidre sawarmoo SenobaSi.
impulsuri da tonaluri xmaurisaTvis sixSiris mTel diapazonSi
xmauris dasaSvebi done 5db  -iT dabalia, vidre farTozoliani xmaurisa Tvis.
iTvleba, rom saubris dros frazebis srulad garCevisaTvis SemSleli
xmauris done daaxloebiT 10 decibeliT dabali unda iyos saubris
bgerebis donesTan SedarebiT. gakveTilebze, sadac xdeba rTuli
informaciis aTviseba, saubris donesa da xmauris dones Soris sxvaoba ar
unda iyos 20 db  -ze naklebi.
xmauris kontroli xdeba specialuri xelsawyoebiT £ xmaurmzomebiT,
romlebic zomaven xmauris dones (intensiurobas) da  xmauris
analizatorebiT, romlebic sazRvraven mis speqtrs.
akustikuri kvlevis Sedegad adgenen sawarmos xm auris rugas, romelic
sawarmoSi mowyobiloba -danadgarebis sworad ganawilebisa da momsaxure

personalisaTvis komfortuli dasvenebis adgilebis Segmnis saSualebas

iZleva.
decibelebi. bgera SeiZleba Sedgebodes mxolod sufTa tonisgan,
magram ufro xSirad is warmo adgens sxvadasxva donis (xmamaRlobis) da

simaRlis (maRali da dabali sixSire) mravali tonis Sexamebas.
xmauris done izomeba decibelebSi, simaRle _ hercebSi. Tu adamians
eCveneba, rom bgera awuxebs, es ar aris mxolod xmamaRlobis brali.
bgeris simaRlec mniSvnelovani fagtoria. maRali tonebi ufro
aRizianebs, vidre dabali. sufTa bgerebma SeiZleba ufro Zlieri
gaRizianeba da smenis dazianeba gamoiwvios , vidre rTulma tonebma.
sxvadasxva wyaros xmauri ereva erTmaneTs. Xxmauris  wyaros

raodenobis gazrdiT xmauris saerTo done nebismier adgilze izrdeba.

decibelebis skalis maxasiaTeblis specifiuroba imaSi mdgomareobs, rom

158



ar xdeba xmauris doneTa pirdapiri Sejameba. magaliTad, xmauris ori

sxvadasxva wyaro, TiToeuli xm auris doniT 80 db erTad iZleva 83

db-s da ara 160 db. meore mniSvnelovani maxasiaTebelia is, rom 80 db -
dan 83 db -mde cvlileba yuriT iseve Zlier aRigmeba, rogorc 40 -dan 43
db-ze gadasvla. 3 db  -IT cvlileba xmauris aRgmaze vyovelTvis ase
imogmedebs xmauris sawyisi donisgan damoukideblad. rodesac laparakia

xmauris donis Semcirebaze 90 -dan 80 db -mde, SeiZleba umniSvnelod
mogveCvenos, magram es igive efeqts iZleva, rogorsac saamqroda n 10
xmauriani dazgidan 9 dazgis gatana

7.5.xmauris wyaroebi

xmauri garemo faqtorebidan erT -erTi yveleze gavrcelebuli da
mniSvnelovani fagtoria. xmauris diskomforts yoveldRiurad ganicdis
didi qalagebis mosaxleobis naxevarze meti. amdenad, akustikuri
datvirTva ganixileba rogorc mosaxleobis janmrTelobis riskis
globaluri faqtori.

xmauris wyaro SeiZleba iyos rogorc bunebrivi, ise xelovnuri
(antropogenuli) warmoSobis.

bunebriv i xmauri, rigoricaa foTlebis Cumi Sriali, nakadulis rakraki,
Citebis WikWiki, wylis msubugi Tqafuni da moqcevis xma, yovelTvis
siamovnebs adamians. is awynarebs, uxsnis stress. es movlena gamoiyeneba
samkurnalo dawesebulebebSi, fsigologiuri gantvirTvis kabinetebSi.
gamaRizianebeli xmauri bunebaSic arsebobs (abiotikuri da biotikuri),
Tumca maTi dabinZurebad CaTvla arasworia, ramdenadac evoluciis
procesSi moxda cocxali organizmebis adaptacia am xmaurTan.

bunebis xmebis bunebrivi JReradoba TandaTanobiT sul ufro iSviaTi
xdeba, greba an STainTgmeba samrewvelo, transportis da sxva xmaurebiT.

adamianma Segmna uamravi mudmivi da aramudmivi antropogenuli

Xmauris wyaro:

stacionaruli (samrewvelo sawarmoebi);

moZravi, anu mobiluri (saaviacio,saavtomobilo, rkinigzis

transpo rti, metro, metropolitenis miwiszeda xazebi);
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Sigakvartaluri ( sayofacxovrebo momsaxurebis dawesebulebebi,
maRaziebi, bazrebi, sabavSvo moednebi da misT.);

saxlis Siga xmauri (sayofacxovrebo).

bgeruli diapazonis akustikuri rxevebi iyofa dabalsix Sirul (350 hc -
ze naklebi), saSualosixSirul (350 -dan 800 hc -mde), maRalsixSirul (800 hc -ze
zeviT). rxevis dabal sixSiris dros bgera aRigmeba rogorc dabali

bgera, maRali sixSiris bgera _rogorc maRali bgera.

Zlieri xmauriT gamowveuli smenis dazianeb a damokidebulia bgeriTi
rxevebis speqtrze da misi cvlilebis xasiaTze. pirvel rigSi adamians
cudad esmis maRali bgerebi, Semdeg ki TandaTanobiT - dabalic.

speqtraluri  maxasiaTeblebis mixedviT xmauri SeiZleba iyos
farTozoliani _ reaqtiuli Zravis xmauri, tonaluri _ elegtruli xerxis
xmauri. mudmiv xmaurad iTvleba iseTi xmauri, romlis done 8 saaTiani
samuSao dRis ganmavlobaSi 5 db  -ze metad ar icvleba. cvalebadia xmauri,
roca cvlilebebi 5 db -s aRemateba. magaliTad, satransporto nakadis
xmauri. wyvetili xm auria _  balonidan SekumSuli airis wyvetilad
gamoSveba. impulsuria 1 wamis xangrZlivobis bgeriTi impulsebi _ impulsur

reJimSi momuSave agregatebis da manganebis xmauri.

7.5.alaqis xmauris wyaroebi

xmauri iseTi faqtori gaxda, romlis ignorireba galagTmSeneblobaSi
ukve aRar SeiZleba. galagis xmauri Sedgeba ZiriTadad galaqis transportis,
samrewvelo sawarmoebis da sayofacxovrebo xmaurisagan, romelTagan
madominirebelia transportis xmauri.

transportis xmauri. galagis samosaxlo teritoriaze yvelaze
inte nsiuri  xmauris wyaroa saavtomobilo, gansakuTrebiT satvirTo
transportis moZraobis magistrali. samrewvelo raionebSic ki xmauris
yvelaze SesamCnevi wyaros transporti. satransporto saSualebebiT
warmogmnili xmauris done damokidebulia mraval fagtorze: Zravis mu Saobis
reJimze, ekipaldis tegnikur mdgomareobaze, gzis safaris xarisxze da

moZraobis siCgareze. avtomobilis da gzis safaris cudi teqgnikuri
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mdgomareobis, sagzao moZraobis cudi organizebis da satransporto

sasualebebis marTvis dabali donis gamo maRalia xmaur is done.
saavtomobilo gzatkecilis xmauri Zlier gavlenas axdens gzatkecilis

gaswvriv. mdebare saxlebis macxovreblebze. gzatkecilis xmauri aris

uwyveti xmauri, romelsac adamianebi didxans ver eguebian, magram roca

Seeguebian _ didxans ver Cerdebian siCumesSi . garda amisa, transportis (maT

Soris rkinigzisa da metros) moZraoba iwvevs saxlebis vibracias, rac

xels uwyobs maT ngrevas, agreTve saTavsebSi mudmivad aris mtveri.

yvelafer amasTan, aseTi saxlebis binadarT dazianebuli aqvT nervuli

sistema.

Tanamedrove  qalaqgebSi xmauris mniSvnelovani wyaroa rkinigza.
sxvadasxva matareblis xmauris done maRal mniSvnelobebs (90 -94 db) aRwevs;
amasTan, xmauris yvelaze maRali done SeimCneva 200 -2000 hc sixSiris
diapazonSi. sarkinigzo satransporto saSualebebis moZraobisas aRZ ruli
xmauri uaryofiTad mogmedebs rogorc garemos tegnikur mdgenelze, ise
adamianebze da cxovelebze. xmauri axlavs agreTve wylis transportis
moZraobas. zogierTi navis Zravis xmauris done 100 db -s aWarbebs, romelic
negatiurad mogmedebs rogorc xomaldis ekipadi s wevrebze, ise xomaldis
garemomcvel areze da da wylis ekosistemaze.

Sigakvartaluri xmauri. quCis xmaurTan erTad  sacxovrebel kvartalSi
warmoigmneba sakuTari, e.w. Sigakvartaluri xmauri, romlis ZiriTadi
wyaroebia: laparaki, yvirili, simRera, bavSvebis TamaSis xmauri, avejis da
tansacmlis gaferTxvis xmauri da a.S. garda amisa, xmauri axlavs
kvartalis teritoriaze avto manganebis Semosvl as, maRaziis sawyobebis win
CatvirTva -gadmotvirTvis operacias, nagvis Segrovebas da gatanas. am
samuSaoTa nawili sruldeba Ramis saaTebSi.

Sigakvartaluri xmauris done xSirad Zalian maRalia. ase, magaliTad,

satvirTo da nagavsayreli mangane bis moZraobisas aRiZvreba xmauri, romlis

done 88 -95 db -s aRwevs, sportuli TamaSebis da bavSvebis TamaSis dros £ 92
95 db-s, maRaziebTan taris datvirTvisas da saqgonlis gadmotvirTvisas -84
db-s.
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7.5.2.xmauris antropogenuli wyaroebi

xmauris erT -erTi  mZla vri wyaroTagani aris vertmfreni da
TviTfrinavi, gansakuTrebiT zebgeriTi . Tanamedrove TviTfrinavis marTvis
sizustisa da saimedoobis maRali moTxovnebis pirobebSi, romelic
wayenebuli agvs safreni aparatis ekipals, xmauris amaRlebuli done
uaryofiTad mogmed ebs ekipaldis Sromisunarianobaze da mis mier
informaciis miRebis siCqgareze. TviTfrinavebis mier Segmnili xmauri iwvevs
smenis gauaresebas da sxva avadmyofur movlenebs aeroportis samsaxuris
TanamSromlebSi, agreTve im dasaxlebuli pungtebis mosaxleobaSi, rom lis
Tavzec frenen TviTfrinavebi. mecnierebma daaskvnes, rom TviTmfrinavis
xmauri namdvilad zrdis gulis SeteviT sikvdilis risks.

adamianebze  uaryofiTi  zemogmedeba  damokidebulia  aramarto
TviTfrinavis  frenis dros warmogmnili magsimaluri xmauris doneze,
aramed misi mogmedebis xangrZlivobaze, dRe -Ramis ganmavlobaSi frenaTa
saerTo ricxvze da xmauris fonur doneze.

Xmauris intensivoba  ze da gavrcelebis farTze arsebiT gavlenas axdens
meteorologiuri pirobebi: garis siCgare, misi da haeris temperaturis
ganawileba simaRlismixedviT, Rrubeli da naleqgebi.

xmauris problemam gansakuTrebulad mwvave xasiaTi miiRo zebgeriTi
TviTfrinavebis eqgsplua taciasTan dakavSirebiT. masTan aris dakavSirebuli
xmauri, bgeriTi dartyma da vibracia aeroportis maxloblad sacxovrebeli
saxlebis. Tanamedrove zebgeriTi TviTfrinavebi warmogmnian xmaurs,
romelTa intensivoba mniSvnelovnad aRemateba zRvrul dasaSveb normeb S.

galagSi da sacxovrebel SenobebSi gavrcelebuli xmauris wyaroa
transporti, samrewvelo mowyobilobebi, sanitariul -tegnikuri danadgarebi
da mowyobilobebi da sxva. galagis magistralebze da mimdebare
teritoriebze xmauris donem SeiZleba 70 t 80 db -s miaRwios, x olo calkeul
SemTxvevebSi 90 db-sac ki gadaaWarbos. kidev ufro maRalia xmauris done

aeroportebis mimdebare raionebSi.
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galagebSi xmauriT dabinZurebis done SeiZleba Zalian gaizardos
araswori qalaggegmarebis (magaliTad, qalagis farglebSi aeroport is
ganlageba) Sedegad. transportis ( xmauriT dabinZurebis 60 -80%) garda
galagebSi xmauriT dabinZurebis mniSvnelovani wyaroa samrewvelo
sawarmoebi, samSeneblo da saremonto = samuSaoebi, avtomobilebis
signalizacia, ZaRlebis yefa, xmauriani ad amianebi da sxv. marali donis
xmauria Tanamedrove adamianis sacxovrebel binaSic. aseTi xmauris
wyaroa sayofacxovrebo da saofise tegnika. evropis mosaxleobisnaxevarze
meti cxovrobs raionebSi, sadac xmauris done 55 -70 db -s aRwevs.

xmauris ant ropogenuli wyaroebidan mniSvnelovani xmauri
axasiaTebs rkinigzis transports. matareblis xmauri negatiurad
mogmedebs adamianze, pirvel rigSi  Zilis darRveviT, avadmyofuri
mdgomareobis SegrZnebiT, qcevasSi cvlilebebiT, samkurnalo
preparatebis ga moyenebis gazrdiT da a.S. Zilze gavlenas axdens
aramarto xmauris done, aramed xmauris wyaroTa raodenoba. matareblis
xmauris aRgma  damokidebulia saerTo xmauris fonze. ase, qalagis
sagarxno gareubnebSi matareblis xmauri naklebad mtkivneulad aR igmeba,
vidre sacxovrebel kvartalebSi. vagzlis, gansakuTrebiT damaxarisxebeli
sadguris xmauri ufro negatiurad mogmedebs, vidre Cveulebrivi
matareblebis moZraobis xmauri. rkinigzis xmauri axSobs adamianis xmas,
xels UuSlis tele - da radiogadaceme bis mosmenas. rkinigzis xmauris
damaxasiaTebelia  xmauris efeqtis  xangrZlivoba. rkinigzis xmauri
SeiZleba gaxdes stresuli mdgomareobis mizezi, romelic iwvevs
centraluri da vegetatiuri nervuli sistemis aqtivobis gazrdas.
samgzavro da miT  umetes sabargo matareblis gamoCenamde didixniT adre
ismis damaxasiaTebeli specifiuri xmauri. rkinigzis xmauri MmTeli
xazis gaswvriv negatiurad mogmedebs adamianebze, cxovelTa samyaroze

da mcenareebzec Kki.

matareblis xmauri Sedgeba lokomoti visa da vagonebis xmaurisagan.
xis Spalebze dawyobil relsebze 70 -80 km/sT siCqariT matareblis
moZraobisas borblebTan bgeruli wneva 125 -130 db-s aRwevs, xolo
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rkinabetonis Spalebze dawyobil relsebze_mxolod 1 -2 db-IT mets.

moZraobis  siCqgaris 1 km/sT  -IT gazrdisas xmauris done izrdeba

samgzavro matareblisTvis 0,37 db -IT, satvirTo matareblisaTvis 0,3 db -IT.
5060 km/sT siCqariT moZraobisas samgzavro, satvi rTfo da
elegtromatareblebis xmauris done 90 -92 db -s Seadgens.

xmauriT  dabinZurebis  Semcirebis TvalsazrisiT  perspeqtiulia

Cqarosnuli ekologiurad sufTa miwiszeda transportis danergva da

ganviTareba.
cxrili # 5
bgeruli wnevis da donis higienuri norm ebi
bgeriTi wnevis doneebi db, oqtavur bgeris
samuSao adgili zolSi saSualogeometriuli sixSireebiT, hc done,
u 63 | 125 | 500 | 1000 | 2000 | 4000 | 8000 | db
sakonstrugtoro
biuros, programistebis, 86 |71 |61 |49 |45 42 40 38 50
laboratoriis saTavsebi
marfvis  — saTavsebl, | g3 |79 |70 |68 |55 |52 |50 |49 |60
samuSao oTaxebi
distanciuri - marTvis 103 |94 |87 |82 |75 |73 |71 |70 |80
saTavsi
saTavsebi gamomTvlel
manganaTaTvis da xmauriani 107 |94 |87 |78 |75 73 71 70 80
agregatebisaTvis
mudmivi samuSao zonebi | 115 g9 |92 |gs |80 |78 |76 |74 |85
da adgilebi

7.6xmauris gavrceleba atmosferoSi

Xmauris wyaros mier Ria cisqveS Segmnili bgeriTi wnevis done
damokidebulia wyaros maxasiaTeblebze , dakvirvebis obieqtis mdebareobaze,
meteorologiur pirobebze.

galagis atmosferoSi xmauris gavrceleba damokidebulia garemos mTel
rig saerTo da specifikur faqtorebze. saerTo faqtorebis qveS

igulisxmeba xmauris wyarodan daSoreba da sahaero garemos gavlena, xolo

specifikuri faqtorebis gqveS Senoba -nagebobebi, mwvane nargavebi, niadagis
safari, agreTve bgeris gavrcelebis gzaze xmauris maekranirebeli
mowyobiloba.
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ganaSenianebul sivrceSi bgera araTanabrad miileva. bgeragaumtari
zRude (kedeli, Senoba, miwayrili) aireklavs da gaabnevs masze dacemul
bgeriT talRebs. Tu zRudis zomebi bgeriTi talRis sigrZes aRemateba,
maSin mis ukan warmoigmneba ew. i bger i s C r dSerlobisomier bgeriTi
talRebis arekvlis Sedegad xmauris wyaros siaxloves bgeris done izrdeba,
xolo SenobaTa pirveli rigis ukan xmauris done mniSvnelovnad mcirdeba _
Senobebis mier bgeriTi talReb is ekranirebis gamo.

xmauris wyarodan daSorebis gazrdiT ecema bgeris intensivoba bgeriTi
energiis gabnevis da haerSi misi STanTgmis Sedegad.

Xxmauris wyaro SeiZleba iyos:

-wertilovani (erTi avtomobili, erTi TviTmfrinavi da a.S.); amasve
SeiZleba  mivakuTvnoT kvartalSida  wyaroebi:  sportuli  moedani,
saWyumpalao auzi da misT.;

-wrfivi (rkinigzis matarebeli);

-calkeuli wyaroebis wyvetili rigi, romelSic Camwkrivebulia
erTmaneTisgan raRac manZiliT daSorebuli wertilovani wyaroebi (quCebSi
da gzebze saavtomobilo tran sportis nakadi). vrceldeba ra atmosferoSi,
bgeriTi talRebi miileva bgeriTi energiis STanTgmis Sedegad. haerSi bgeris
STanTgmaze gavlenas axdens: temperatura, haeris fardobiTi tenianoba,
agreTve bgeris sixSire. bgeris STanTgmaze umniSvnelo gavlenas axdens
nisli, wvima da Tovli. haerSi bgeris STanTgma arsebiTia, rodesac obieqgtsa
da xmauris wyaros Soris didi manzilia . magaliTad, TviTmfrinavidan,
rkinigzis magistralidan swor, gaSlil adgilze gavrcelebuli bgera
mniSvnelovnad STainTgmeba haerSi.

xmauris gavrceleb  aze mniSvnelovan gavlenas axdens qari, misi siCqare
da mimarTuleba. rac ufro Zlieria gari, miT ufro didia bgeriTi energiis
Sesusteba. amasTan, ufro energiulad miileva xmauris maRalsixSiruli
mdgenelebi. Tumca, garis gamo sustdeba xmauris dabalsixSiruli da
saSualosixSiruli mdgenelebic (sasualod 4 -5 db -IT yovel 100 metrze).

Tu garis mimarTuleba xmauris gavrcelebis mimarTulebas emTxveva,

xmauri umniSvnelod mcirdeba xmauris wyarodan 300 -400 m daSorebiTac ki
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(maRalsixSiruli bgeris garda). ramdenadac garis siCga re dedamiwis
zedapiridan simaRleze izrdeba, amdenad simaRleze icvleba bgeris
gavrcelebis siCgarec. xmauris gavrcelebis siCqare izrdeba Ramis saaTebSi.

miwis zedapirTan axlos bgera damatebiT sustdeba miwis zedapiris mier
bgeriTi energiis STanTgmis Sedegad. bgeris STanTgma, rogorc wesi, xdeba
balaxiT da buCqgebiT, agreTve TovliT.

mwvane nargavebi, romlebic ajansaRebs bunebriv garemos, mniSvnelovnad
STanTqavs bgeriT talRebs.

Tu bgerebis gavrcelebis gzaze imyofeba maRali (aranakleb 5 m) tyis
nargavi, maSin bger a am nargavebidan nawilobriv airekleba, mravaljerad
gaibneva xeebze, STainTgmeba fxvieri niadagiT da FfoTlebiT. mwvane
nargavebSi xmauris Semcirebis efeqti damokidebulia nargavebis xasiaTze,
xeebis da buCqgebis jiSze, weliwadis droze, agreTve Xmauris speq trul
Semadgenlobaze, dabalsixSiruli speqtris xmauris done mniSvnelovnad ar
icvleba mwvane nargavebis garemoSi gavlisas, rac imiT aixsneba, rom dabali
sixSiris bgeriTi talRebis sigrZe bevrad aRemateba winaRobis zomebs.

transportis xmaurisgan dasacavad yvela ze efeqturia mravalrigiani
nargavebis gamoyeneba. saorientaciod SeiZleba CaiTvalos, rom nargavebis
yoveli erTi rigi, romelsac kargi qvetye agvs, satransporto xmaurs 1 -1,5
db-iT amcirebs. xmaurs yvelaze kargad wiwvovani mcenareebi amcirebs,
ramdenadac mas u fro sqeli kroni aqvs. magram wiwvovani xeebi cudad
izrdeba qalaqSi, gansakuTrebiT intensiuri moZraobis quCebSi da gzebze,
ramdenadac WuWyiani haeri swrafad faravs fisian nemsebs WuWyis da
Whvatrtlis feniT, rac saboloo jamSi xis gaxmobas iwvevs.

galagis quCe bSi da bulvarebSi mwkrivad darguli xeebi, romlebsac
kronqveSa Ria sivrce aqgvT, umniSvnelod amcirebs xmaurs. B bgera,
gansakuTrebiT dabalsixSiruli, Seuferxeblad gaivlis aseT nargavebs
Soris, nawilobriv.  gaibneva da  STainTgmeba  xmauris mxolod
maRalsixSiruli md genelebi.

xmauris Sesamcireblad nargavebi unda iyos xSiri kroniT, erTmaneTTan

SemWidroebuli, xolo kronebs qveS sivrce aucileblad unda Seivsos
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buCqgnariT, raTa ar darCes RreCo. mxolod aseTi nargavebi iZleva xmauris
Semcirebis SesamCnev efeqts.

amasTan,xmaurisgan dacvis mniS vnelovani efegtis miRweva SesaZlebelia
dekoratiuli buCqgnaris da foTlovani xeebis nargavebTan 2 -3 m simaRlis
(xis kronamde) damcveli kedlis SexamebiT. xmaurSTanTgmis sakmarisi
efeqgtis misaRwevad mwvane zolis sigane ar unda iyos 10 metrze n aklebi.
didi mniSvneloba aqgvs xeebis dargvis xasiaTsac. qalaqgis pirobebSi ufro

mizanSewonilia mwkrivobrivi nargavi. rigebs Soris SeiZleba xeivnis gayvana.

nax. 28. xmaurisagan damcavi mwkrivobrivi nargavi

nargavebis simaRle ar unda iyos 5 -7 mze naklebi, rac daaxloebiT 15 -20
wlian xeebs Seesabameba. sxva Tanabar pirobebSi, rac ufro maRalia bgeris

sixSire, miT metia xmauris STanTgma mwvane nargavebiT.
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nax. 29. mwvanenargavebis xmaurdamcavi wyoba: O1 Sereuli tipis mWidro xmaurdamcavi

nargavi ;

B tquCasSi transportis xmaurisgan  damcavi nargavis tipi ; 1- foTlovani maRali xeebi;
2-saSualo  simaRlis da maRali wiwvovani xeebi; 3- wiwvovani dabali xeebi; 4- maRali
buCgnari ;5 £ dabali buCqgnari; 6 £ saSualo simaRlis foTlovani xeebi.

amrigad , galagSi xmauris (upiratesad  wertilovani Xmauris ) wyarosgan

dasacavad mizanSewonilia  xeebisa da buCgebisgan Semdgari mWidro nargavebi
(or rigad ). xeebis simaRle unda iyos 7 m zolis sigane 56 m xeebis

wlovaneba 1520 weli

7.7. xmaurisgan dacva

7.71. mosaxleobis dacva transportis xmaurisgan

SemuSavebulia mravali meTodi, romelic zogierTi xmauris Se mcirebis
an Tavidan acilebis saS ualebas iZleva.

romelime obieqgtidan xmauriT dabinZureba SeiZleba garkveulwilad
Semcirdes, Tu am obieqtis proeqtis SemuSavebis etapze moxdeba modelireba
sxvadasxva gare pirobebis (magaliTad, topologia da adgilis
meteorologiuri pirobebi), mosalodneli Xxmauris xasiaTis

gaTvaliswinebiT, da amis Semdeg moiZebneba maTi Tavidan acilebis an
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Semcirebis gzebi. es aris xmauris Semcirebis yvelaze iafi da racionaluri

meTodi, magaliTad, galaqis farglebSi rkinigzis mSeneblobisas.

nax. 30. qalagis quCis xmauri

transportis xmauris Semcireba SesaZlebelia optimaluri
galagTmSeneblobiT, romelic aumjobesebs galagis quCebisa da gzebis
gselSi Xmauris wyaroebis muSaobis pirobebs da redims, aSoriSorebs
Xxmauris wyarosa da dacvis obieqgts, ukeTebs ekranirebas da STanTqavs
xmaurs. didi galagebisaTvis rekomendebulia xmaurianobis rukebis
SemuSaveba rogorc calkeuli raionebisaTvis, ise mTlianad galagisaTvis.
xmaurianobis rukas adgenen rogorc mimdinare, ise momavali periodisaTvis.
rukaze TvalnaTliv moCans is quCebi da raionebi, sadac au cilebelia
xmauris Semcireba.

galagis quCebis gselis gantvirTvisaTvis da transportis Seuferxebeli

muSaobisaTvis aucilebelia satvirTo, Cqarosnuli gzebis da magistraluri

quCebis dubliori gselis mSenebloba. magaliTad, san -franciskoSi
Cqarosnuli gzis eqgspluata ciaSi SeyvaniT mimdebare quCebze  satransporto
moZraoba 62,5%-iT Semcirda, xolo xmauris done _ saSualod 4 db -IT.

galagis transportis moZraobis intensiurobis Semcireba da xasiaTis
cvlileba SesaZlebelia agreTve gadazidvaTa drois reglamentirebiT,
gansakuTrebi T transportis xmauriani saxeebisaTvis.
xmauris wyarosa da sacxovrebel saxlebs, dasasvenebel obieqtebs da
sportul moednebs Soris darguli mwvane nargavebi 5 -10%iT amcirebs

xmauris dones. foTlovani xeebis varji STanTgams masze dacemuli bgeriTi
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energiis 2 6%-s. didi galagebis trotuarebis gaswvriv gamwvanebas SeuZlia,

sul mcire, ori saxeobis dabinZurebis donis Semcireba.

nax. 31. metros xmauri

xSir varjian , kargad ganviTarebul buCqovan da tyis jiSebs 30 40 m
siganis nakveTze SeuZlia xmauris donis Semcireba 17 -23 db-iT, mcire
skverebsa da Sigakvartalur nargavebs _ 4 -7 db-IT. tyis didi masivi
saaviacio Zravis xmauris dones 22 -26%iT  amcirebs igive manzZ iliT
daSorebul Ria adgilTan SedarebiT. balaxis safaric amcirebs xmauris
dones.

nargavebi maRalsarTuliani saxlis aivnebze kargad amcirebs sxvadasxva
saxis gamosxivebas da xmaurs, riTac aumjobesebs binebSi cxovrebis
dones. mcenareTa morwyva xdeba Seno baze  dadgmuli fotoeleqtruli
elementebis daxmarebiT.

galagis quCebis xmaurianoba mniSvnelovhad mcirdeba specialuri
moZravi Semadgenlobis (metropolitenis, moZravi trotuarebis,
mciregabarituli avtobusebis da a.S.) gamoyenebiT. satvirTo gadazidvebi
galagSi unda ganxorcieldes specialuri tipis avtomobilebiT da

eleqtromobilebiT.
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nax. 32. vertikaluri nargavebi galagis xmauris Sesamcireblad

galagis racionaluri dagegmarebis ZiriTadi principebia:

galagis teritoriis funqciuri zonireba ganaSenianebis daniSnulebisa da
xmauris dasaSvebi doneebis mixedviT rogorc qalagis, ise mikroraionis
masStabiT. magaliTad, xmaurian magistralze mikroraionis gaSenebisas

yvelaze racionaluria wina planze maRazieb is, kulturul -sayofacxovrebo
dawesebulebebis, farexebis da mis T. ganlageba, maT ukan sacxovrebeli
saxlebis da bolos, sabavSvo bagebis, klinikebis, dasvenebis zonebis, xmis

Camweri studiebis da a.S. ganlageba.

nax. 33. sacxovrebeli Senobebis rekomendebuli ganlageba
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dagegmarebis aseTi gadawyvetis Sedegad sacxovrebeli Senobebi savali
nawilidan 70 -100 metriT igneba DdaSorebuli, riTac binebSi transportis
xmauris done 7 -8 db -iT mcirdeba.

guCebze sacxovrebeli Senobebis ganlageba savali nawilisken torsiT. amiT

binebis umetesoba moSorebuli aRmoCndeba xmauris wyar osgan.

savali nawilis gamyof zolze 2 -3 m simaRlis kedlis mowyoba.
satransporto xmaurTan brZolis es meTodi upirveles yovlisa misaRebia
Zlierxmaurian gzebze da magistralur quCebze. amasTan, moZraobac ufro
usafrTxo xdeba. maekranebeli elementebi (kedeli, gamwvanebis zoli, miwis
kavalieri da misT.) 20 -25 db-iT amcirebs xmauris dones. gzispira
maekranebeli nagebobis simaRle damokidebulia xmauris doneze, xmauris

dasaSveb doneze, obiegtsa da xmauris wyaros Soris manZilze, Senobebis

sarTulianobaze. ekranis sima Rlem SeiZleba 25 metrsac ki miaRwios. Tu quCa
Zalian xmauriani araa (70 db -mde), gamoiyeneba 0,51 m simaRlis miwis
kavalieri. aseTi ekranis xmaurdamcavi efeqti 5 -7 db -s aRwevs.
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nax. 34. Cgarosnuli gzebisaTvis mowyobili maekranirebeli nagebo bebi

Cqgarosnuli gzebisaTvis mowyobili bunebrivi da xelovnuri xasiaTis
maekranirebeli nagebobebi _ naTxari, kavalieri, kedeli da misT., romlebic
ganlagebulia uSualod savali nawilis axlos, mniSvnelovnhad amcirebs
xmaurs, izrdeba fexiT mosiaruleTa da transportis  moZraobis
usafrTxoeba, izRudeba sagzao mtvris da gamonabolqvi airebis gavrceleba
dasaxlebul teritoriaze. magaliTad, g.esenSi (germania) sacxovrebel ubanSi
tranzituli Cgarosnuli magistralis xmaurisgan dasacavad magistralis
gaswvriv gadis 8 m siR  rmis naTxari, rac mimdebare teritoriaze akustikur

komforts uzrunvelyofs. StutgardSi (germania) tranzituli
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avtomagistralis uSualod siaxloves ganlagebul sacxovrebel raionSi

Xmaurisagan dacva moxerxda gzis gaswvriv 8 m simaRlis miwis kavalieris

agebiT. amasTan, kavalieris nayarisaTvis gamoiyenes mSenebare saxlebis
gvabulis grunti, ramac Seamcira sacxovrebeli raionis mSeneblobis

xarjebi. Sedegad ganaSenianebaSi xmauri 15 -18 db-iT Semcirda. nebismieri
maekranebeli mowyobilobis efeqturoba maRalia da Seadgens 15 -25 db. mwvane

nargavebi 6 -12 db farglebSi SeuZliaT xmauris Semcireba.

e A

e

nax. 35. transportis nakadis xmauris Semcireba:
O3 nagebobis daxmarebiT,;
B O miwayrilis (kavalieris) daxmarehiT;
90 ferdos daxmarebiT.

optimalurad und a CaiTvalos iseTi gadawyveta, ro melSic ar moCans
misi utilitaruli xmaurdamcveli daniSnuleba. magaliTad, miwis kavalieri
SeiZleba gamoyenebul ignas rogorc boqsuri tipis miwisqveSa avtofarexi an
rogorc kargad gamwv  anebuli xelovnuri reliefi. magaliTad, q. StutgardSi
mcire  argiteqturuli  formebiT  Semkuli  Tvalwarmtaci  gorakebis
daxmarebiT gadaiWra quCidan da vagzlidan SemoWrili xmaurisgan qalaqgis
parkis izolaciis problema.
Xmaurisagan mosaxleobis dacvis mizniT  jandac vis msoflio

organizaciam SeimuSava mTeli rigi RonisZiebebi. maT Soris:
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1saremonto da samSeneblo samuSaoebis Sesrulebis akrzZalva 23.00 -dan
7.00vde;

2. televizorebis, musikaluri  centrebis, radiomimRebebis da
xmis gamaZlierebeli sxva mowyobilobis maRal xmaze CarTvisakrZalva(
aRniSnuli kanoni vrceldeba avtomobilebzec da sacxovrebeli saxlebis
maxloblad mdebare Ria sazogadoebriv dawesebulebebzec.

yvelaze metad xmaurisagan dacvas saWiroebs hospitali, saavadmyofo,
dspanseri, sanatoriumi, dasasvenebeli saxli, pansionati, bavSvebisaTvis
internati, moxucebulebisa da invalidebis saxlebi, sastumro, saerTo
sacxovrebeli, sabavSvo baRi, skola da sxva saganmanaTleblo
dawesebuleba.

mTel rig qveynebSi dadgenilia xmauris zRvruli dasaSvebi done

sawarmoebisaTvis, calkeuli manganebisaTvis, satransporto
saSualebebisaTvis.  magaliTad, saerTasoriso  xazebze  daiSveba
TviTmfrinavebi, romelTa xmauri ar aRemateba dR isiT 112 db -s da RamiT 102

db-s. 1985 wlis modelebidan dawyebuli xmauris magsimaluri dasaSvebi

done dadgenilia : msubugi avtomobilebisaTvis 80 db, avtobusebisa da
satvirTo avtomobilebisaTvis masisa da tevadobis Sesabamisad 81 -85 db da
8188 db.

gansakuTr ebul saSiSroebas warmoadgens pleeri da diskotekebi
mozardebisaTvis. skandinavieli mecnierebi mividnen daskvhamde, rom yovel
mozards esmis cudad, Tumca yovelTvis ver xvdeba amas. smenis daqveiTebis
mizezia gadasatani pleerebis borotad gamoyeneba da diskote kaze
xangrZlivad yofna. Cveulebriv, diskotekaze xmauris done 80 -100 db-s
aRwevs, rac intensiuri quCis an 100 m daSorebiT turboreaqtiuli
TviTmfrinavis afrenis xmauris donis Sesadaria. pleeris bgeris
xmamaRloba 100-114 db-s Seadgens . TiTgmis ase gamayrueb Ilad muSaobs
sangrevi CaquCi.

janmrTeli yuris dolis afsks pleeris 110 db xmamaRlobis atana

magsimum 1,5 wuTis ganmavlobaSi SeuZlia.
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gonebrivi muSaobis dros Zalian dabali xmamaRlobis donec ki xels
uSlis yuradRebis koncentrirebas.

bgeris xmamaRlobis zrdi sas organizmi stresis bevr hormons
gamoimuSavebs, magaliTad, adrenalins. amasTan viwrovdeba sisxlZarRvebi,
Senelebulia nawlavebis muSaoba. SemdegSi amas SeiZleba mohyves gulis

muSaobis da sisxlis mimogcevis darRveva. es gadatvirTva xSirad

infarqtis mi zezi xdeba. smeni s dagvei Tebi s
efeqtso uwodeben. xal xmraval saRamoze adami a
ratom icinis yvela. is gaurbis xalxmraval Sexvedrebs, rasac is mihyavs

socialuri izolaciisaken. bevri adamiani smenis dakargvis gamo depresiaSi
vardeba.
jandacvis msoflio  organizaciis monacemebis  mixdviT ~ minimum
yoveli mexuTe evropeli Sewuxebulia Ramis saaTebSi xmauris mogmedebi T.
jandacvis msoflio organizaciis mier damtkicebuli standartebis
Tanaxmad Ramis saaTebSi xmaurisdone ar unda aRematebodes 40 db -S.
xmauris aseTi done SeimCneva Cveulebriv wynari raionis sacxovrebel
kvartalebSi.
jandacvis msoflio organizacia mivida daskvnamde, rom xmaurTan
brzola  unda iyos komplegsuri: xmauris  wyaroTa  raodenobis
SemcirebiTa da erTdroulad darCenili obieqtebis xmauris donis
SemcirebiT.
XxmaurTan brZolis efeqturobis asamaRleblad evrokavSirma
evropis qveynebs S esTavaza winadadeba rukis Sedgena xmauriT yvelaze
metad dabinZurebuli adgilebisa da swored am wertilebSi xmaurTan
brzolis ZiriTadi Zalebis gaerTianeba. zonebad dayofis meTodi ama
Tu im teritoriaze xmaurisagan dacvis optimaluri meTodis S erCevis

saSualebas iZleva da aCvenebs im raionebs, romlebic xmauriT

dabinZurebasTan brZolaSi gansakuTrebul daxmarebas saWiroebs.
xmaurisagan dacvis erT  -erTi Tanamedrove meTodia saavtomobilo gzebis
gaswvriv xmaurSTanmTgmeli ekranebis mowyoba, ag reTve satransporto

magistralebis daSoreba  skolebis, sabavSvo saxlebisa da samedicino

176



dawesebulebebis Senobebidan. maRali donis xmaurian zonebSi dasaSvebia
mxolod saofise saTavsebis ganTavseba, ramdenadac isini Ramis saaTebSi
carielia.

Xmauris mavne zemogmedebasTan brZolis kidev erTi saSualebaa binebis
ise dagegmareba, rom saZinebeli OoTaxis fanjrebi gadiodes ezoSi.
Xxmaurisgan dacvas xels uwyobs agreTve fanjrebisa da karebis

bgeraizolacia.

nax. 36. fanjrebis bgeraizolacia

7.7.2. mosaxleobis dacva sawarmoo xmaurisagan

mrewvelobis gansakuTrebiT Xxmaurian dargebs miekuTvneba:
metalurgiuli, poligrafiuli, gaRaldis, xis gadamamuSavebeli da gimiuri
mrewveloba. rTuli speqtruli Semadgenlobis intensiuri xmauri SeimCneva
safeigro mrewvelobaSi TiTgmis yvela operaciis dros. impulsuri xmauris
tipuri wyaroebia samWedlo da saStampavi saamgroebi.

akustikuri xmauris wyaro SeiZleba gaxdes nebismieri rxeva myar,
Txevad da airad garemoSi; tegnikaSi xmauris ZiriTadi wyaroebia
sxvadasxva Zravebi da meqganizmebi. manga nameganizmebis amaRlebuli
Xmaurianoba xSirad maTi uwesivrobis an konstruqciis
araracionalurobis  niSania. sawarmoSi xmauris wyaroa transporti,
tegnologiuri  mowyobiloba,  ventilaciis sistema, pnevmo -

hidroagregatebi, agreTve vibraciis gamomwvevi dana dgarebi.
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sawarmoo xmauri Sedgeba meqanikuri, aerodinamikuri, hidrodinamikuri,
eleq truli da eleqtromagnituri warmoS obis xmaurisgan.

aerohidrodinamikuri xmauri SeiZleba daiyos jgufebad:

xmauri, romelic warmoigmneba atmosferoSi airis periodulad
gaSvebis Sed egad;

_ ventilatorebis, turbo -haersaberebis, turboebis,
turbokompresorebis, haersadenebisa da Sigawvis ZravebisaTvis
damaxasiaTebeli grigaluri xmauri;

_ turbulenturi xasiaTis xmauri (Tavisufali nakadis xmauri), romelic
sWarbobs SekumSuli haeris gamotyorcn is da reaqtiuli Zravis xmaurSi;

aerodinamikuri xmauri, romelic aRiZvreba airis gamodinebisas

zebgeriTi  siCqariT.

nax. 37. aerodinamikuri xmauris wyaro

meganikuri xmauris wyaroebad miCneulia moganave sakisrebi, kbila
gadacemebi, manganebis gauwonaswore beli mbrunavi nawilebi.

hidravlikuri  xmauri warmoigmneba  siTxeebSi stacionarul da
arastacionaruli procesebis mimdinareobis Sedegad (kavitacia,
turbulentoba).  eleqtromagnituri  xmauri  warmoigmneba  eleqtrul
mowyobilobebSi da manganebSi.

calkeulma  wyaroebma SeiZleba  gamoiwvios infrabgeriTi  da
ultrabgeriTi  rxevebi. centridanuli tumboebis muSaobas axlavs
hidrodinamikuri, haeris xmauri da vibracia, romlebic dakavSirebulia

erTmaneTTan.
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sakompresoro danadgarebis muSaobas intensiuri  xmauri axlavs ,
rogorc samangano darbazSi, ise mis mimdebare teritoriaze. amdenad, Semwov
da gamomSveb haersadenebze aucilebelia xmauris mayuCebis dayeneba.

reaqtiuli Zravis xmauri xSirad SeuZlebels xdis uaxloes samosaxlo
teritoriaze cxovrebas.

eleqtromanganebis muSaobas Tan axlavs sxvad asxva donis xmauri (20 -30
db+100110 db) da vibracia. mbrunavi elegtromanganebis xmaurSi ganasxvaveben
magnitur da meqganikur xmaurs da vibracias, agreTve aerodinamikur xmaurs.

sawarmoo xmauris Semcirebis yvelaze racionaluri, perspeqtiuli
mimarTulebaa xmaur Tan brZola misi warmogmnis wyaroSi _ mcirexmauriani
manganebis, mowyobilobebis da s  atransporto saSualebebis Segmna, Xmauriani
procesebisa da mowyobilobebis Secvla naklebad xmaurianiT, xmauris
Semcireba misi warmogmnis wyaroSi, Senobis akustikuri damuSaveba, xmauris
Semcireba misi gavrcelebis gzaze, xmauris wyaros ganlageba samuSao
zonidan da dasaxlebuli pungtidan moSorebiT, xmauris mayuCebis gamoyeneba,
manganaanadgarebis vibraciis Semcireba (ramdenadac is warmoadgens
Xmauris ZiriTad wyaros).

xmaurisgan dacvis saSualebebi da meTodebi iyofa koleqtiuri dacvis

saSualebebad da meTodebad da individualuri dacvis saSualebebad.
Xmaurisgan dacvis koleqtiuri saSualebebi iyofa : akustikur,

argiteqturul -dagegmarebiT da organizaciul -teqnikur saSualebebad.

nax. 38. xmaurisgan dacvis  akustikuri saSualebebi
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xmaurisagan dacvis akustikuri saSualebebi mogmedebis principis
mixedviT  iyofa:  bgeraizolaciis, bgeraSTanTgmis, vibroizolaciis,
dempfirebis saSualebebad da xmauris mayuCebad.

sawarmoo xmauris Semcir eba misi gavrcelebis gzaze SesaZ lebelia
sanbeneblo -akustikuri RonisZiebebis komplegsiT.

xmaurTan brZolis RonisZiebebi gaTvaliswinebuli unda iyos
sawarmosaTvis teritoriis SerCevisa da generaluri gegmis proeqtirebis,
agreTve calkeul saamqgroebSi saTavsebis dage gmarebis stadiaze.

aseTi RonisZiebaa dasaxlebul raionsa da xmaurian sawarmos Soris
sanitariul -damcavi zonis mowyoba, rac SeiZleba ganpirobebuli iyos
sanitariuli xasiaTis sxva pirobebis gamoc (damtverianeba, aerozoliT
dabinZureba da sxv.). am SemTxvevaSi sanitariul -damcavi zonis sigane unda
gamoiTvalos xmauris reJimis gaTvaliswinebiT.

xmauriani sawarmosaTvis moednis SerCevisas mizanSewonilia misi
ganlageba maRlobis saxis bunebrivi zZRudeebis miRma. SeiZleba xelovnuri
barierebis (miwayrilis, yru kedlis an maT i kombinaciis saxiT) gamoyenebac.
Tu sawarmo mogceulia galagis sazRvrebSi, maSin xmauriani saamqroebi unda
ganlagdes sawarmos siRrmeSi, sacxovrebeli saxlebidan SeZlebisdagvarad
daSorebiT.

generalur gegmaze samrewvelo Senobebis ganlagebisas xmauriani
saTavsebis uSualo siaxloves dauSvebelia aseTi obieqtebis ganlageba,
romlebic gansakuTrebul dacvas saWiroebs xmaurisgan. magaliTad,
laboratoriis da sakonstrugtoro Senobebi, gamomTvleli centri,
administraciuli da misi msgavsi Senobebi. yvelaze xmauriani obieqtebi
(saaviacio Zravebis gamosacdeli bogsi, airturbinis mowyobilobaTa da
sakomprosoro sadguris saTavsebi da sxv.) unda gaerTmTliandes calke
kompleqgsSi.

Senobis SigniT saTavsebis dagegmarebisas aucilebelia Cumi da
dabalxmauriani  saTavsebis magqgsimalurad daSoreba Zlierxmauriani

saTavsebidan.
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sawarmoo  mowyobilobebidan  atmosferoSi  xmauris  gamosxivebis
Sesamcireblad aucilebelia:

_ gadaxurvis, gareTa kedlebis, Sugfarnebis Seminvis, WiSkrisa da
karebis  daproeqtebisas bgeramaizolirebeli  masalebis = gamoyenebis
gaTvaliswine ba;

_ tegnologiuri komunikaciebis bgeraizolacia da bgeraSTanTgma,;

samrewvelo sawarmos teritoriaze xmauriani mowyobilobebis
ganlagebisas bgeraizolirebuli bogsebisa da garsacmebis mowyoba.

SekumSuli haeris gamosaSvebi mili, saventilacio an sakompresoro
danadgaris haeris asaRebi xvreli unda ganTavsdes ise, rom gamosxivebuli
xmauris magsimumi mimarTuli iyos samuSao adgilebis an sacxovrebeli
saxlis mopirdapire mxares.

atmosferoSi  xmauris gamomsxivebeli danadgarebis (Zravebis

gamosacdel bogsebis, airturbinis danadgarebis, kompresorebis,
ventilatorebis da sxv.) air -haeris traqtSi aucilebelia xmauris mayuCis
mowyoba. Tu xmauriani saTavsi uxmauro saTavsebs emijneba, maSin
aucilebelia sakmarisi bgeraizolaciis mgone gadamRobi konstruqgciebis
gamoyeneba, romelic uzr unvelyofs xmauris Semcirebas saTanado donemde.

saTavsis akustikuri damuSaveba amcirebs kedlebidan, Weridan,
iatakidan arekvlili bgeris intensivobas. amisaTvis gamoiyeneba saTavsis
zedapirebis bgeramSTanTgmeli masaliT mopirkeTeba da sxvadasxva
konstruqciis moculobiTi xmaurmSTanTgmelebi. efeqturobis asamaRleblad
xmaurmSTanTgmel forovan masalas bgeris dacemis mxridan Ria forebi unda
hgondes.

xmaurizolacia miiRweva pirdapiri xmauris intensivobis SemcirebiT,
ekranebis, kabinebis, SemoRobvebis, garsacmebis dayenebiT.

mayuCebi gamoiyeneba aerodinamikuri xmauris Sesamcireblad. mayuCebi
SeiZleba iyos absorbciuli, reaqgciuli, kombinirebuli.

xmaurizolacia miiRweva pirdapiri xmauris intensivobis SemcirebiT,

ekranebis, kabinebis, SemoRobvebis, garsacmebis dayenebiT.
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nax. 39. xmaurisgan dacvis  bgeramaizolirebeli saSualebebi

bgeriTi ekranebi farTod gamoiyeneba warmoebebSi, satransporto

Xxmaurisagan dasacavad.

mayuCebi gamoiyeneba aerodinamikuri xmauris Sesamcireblad. mayuCebi
SeiZleba iyos absorbciuli, reaqciuli, kombinirebuli.

xmaurTan brZolis organizaciuli RonisZiebebia : Sromisa da dasvenebis
swori  organizeba, qvecvlebis mowyoba, dasasveneblad xmaurisagan
izolirebuli adgilis gamoyofa, SeZlebisdagvarad xmovani signalis
Secvla sinaTlis signaliT, xmauriani danadgarebis marTva distanciurad _

kabinidan. muSaTa perioduli samedicino Semowmeba.

individualuri dacvis saSualebebia : Sinagani da garegani xmaurwinaRebi
(antifonebi), xmauris maRali donis SemTxvevaSi _ xmaursawinaaRmdego
muzaradi.

raime obieqt isgan xmauriT dabinZureba garkveulwilad SeiZleba
Semcirdes, Tu am obieqgtis proeqtis SemuSavebis etapze moxdeba
sxvadasxva gare pirobebis ( magaliTad, adgilmdebareobis amindis
pirobebi) gaTvaliswinebiT xmauris xasiaTis modelireba da Semd eg
moinaxeba gzebi maTi Tavidan asacileblad an Sesamcireblad mainc.
dReisaTvis es meTodi xelmisawvdomia eleqtrogamoTvliTi teqgnikis
ganviTarebis Sedegad. xmauris Semcirebis es meTodi yvelaze iafi da
racionaluria, romelic gamoiyeneba, maga liTad, qalagis raionebSi
rkinigzis mSeneblobis dros. zog SemTxvevaSi racionaluria brZola

ara mizezTan, aramed SedegTan. magaliTad, sacxovrebel saTavsebSi
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xmauriT dabinZurebis problema SeiZleba mniSvnelovhad Semcirdes misi

bgeraizolaciis (sp ecialuri  fanjrebis da misT.) xarjze. aSS -Si
sacxovrebeli saxlebis bgeraizolacias sponsorobas uwevs aSS -is
aviaciis federaluri administracia. evropis qveynebSi mogmedebs

sanitariuli normebi, romelic aregulirebs xmauris zRvrulad dasaSveb
dones samuSao adgilebisaTvis, sacxovrebeli saTavsebisaTvis,
sazogadoebriviSenobebisaTvis da sacxovrebeli ganaSenianebis

teritoriisaTvis.

Tavi 8
8.1.garemos dabinZureba vibraciiT

xmauri, vibracia, infra - da ultrabgera miekuTvneba myari sxeulebis,
airebi s, siTxeebis rxevebs. fizikuri TvalsazrisiT maT Soris gansxvaveba ar
arsebobs. gansxvaveba arsebobs aRgmaSi: vibracias, infra - da ultrabgeras
adamiani aRigvams vestibularuli aparatiT, SegrZnebis organoebiT, xolo
Xmaurs _ smenis organoebiT.

vibracia _ dreka d sxeulSi warmogmnili meqganikuri rxevebia; vibraciis
ZiriTadi fizikuri maxasiaTeblebia: vibrogadaadgilebis amplituda (m),
rxevis siCqaris amplituda (m/wm), rxevis aCqgarebis amplituda (m/wm 2), rxevis
periodi (wm) da rxevis sixSire (hc).

adamianze mogmedebis mixedviT vibracia iyofa:

1 rxevebis gadacemis mixedviT,;
1 mogmedebis mimarTulebis mixedviT;
1 drois maxasiaTeblebis mixedviT.
rxevebis gadacemis mixedviT vibracia SeiZleba iyos saerTo , romelic
adamianis sxeuls sayrdeni zedapirebidan gadaecema, lokaluri __ romelic

adamians gadaecema kidurebis saSualebiT vibrirebul zedapirebTan Sexebisas
da kombinirebuli
mogmedebis mimarTulebis mixedviT vibracia SeiZleba iyos:
o vertikaluri;

0 horizontaluri, zurgidan mkerdisken da piriqiT;
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0 horizontaluri, marjvena mxridan m arcxena mxrisken da
piriqiT. drois maxasiaTeblebis mixedviT ganaxsvaveben:
o mudmiv vibracias, romlis drosac vibrosiCgaris cvlileba
ar aRemateba 6 db -s;
ocvalebad vibracias, roca kontrolirebadi parametr ebi 2 -
jer da metad icvleba.
vibraciis wyaroebs miekuTvne ba:
dartymiTi gmedebis mowyobiloba (CaquCebi, wnexebi);
Zlavri energetikuli danadgarebi (tumboebi,kompresorebi, Zravebi);
sawarmosa da  komunaluri  meurneobis relsiani  transporti
(metropoliteni, tramvai), agreTve rkinigzis transporti.
yvela SemTxvevaSi vib racia vrceldeba niadagidan da miaRwevs
sazogadoebrivi da sacxovrebeli Senobebis fundamentebamde, xSirad
bgeriTi rxevebis TanxlebiT.
fundamentidan da niadagidan vibraciis gadacemam SeiZleba gamoiwvios
araTanabari dajdoma, ramac Tavis mxriv SeiZleba gamoiw vios masze agebuli
sainJinro da samSeneblo nagebobebis ngreva. es gansakuTrebiT saSiSia
teniT gajerebuli gruntebisaTvis. vibraciis wyaro SeiZleba gaxdes
SenobaTa sainJinro mowyobiloba (liftebi, tumboebis danadgarebi, gaTbobis,
kanalizaciis sistem ebi.

8.2 samrewvelo vibracia

vibracia aRiZvreba meqanizmebSi, sadac adgili agvs nawilakebis brunviT
an winsvla -ukusvliT moZraobas. vibracia SeiZleba aRZras egtromagniturma,
hidrodinamikurma da aerodinamikurma Zalebmac. sawarmoo vibracia
warmoadgens myari sxeulebis (manganebis, meganizmebis, mowyobilobebis,
samSeneblo konstruqciebis) rxeviT moZraobas, romelsac adamiani aRigvams
rogorc ryevas.

warmoebaSi vibracia SeiZleba warmo adgendes teqgnologiur operacias
(mag., widsazi dis jamidan widis gamobertyvisas ,  vibroSemkvrivebis,
dayalibebis, dawnexvis, vibraciuli burRvis, mTis qganebis da gruntis

gafxvierebis da Wris, vibrotransportirebis dros ) an Tanaur process,

184



romelic SeiZleba aRiZras mangana -meqganizmebis  moZravi nawilebis
balansirebis darRveviT.

vibracia rogorc sawarmoo garemos faqgtori gvxvdeba
liTondamamuSavebel, samTo -mompovebel, metalurgiul, manganaTmSenebel,
samSeneblo, avia - da gemTsamSeneblo mrewvelobaSi, soflis meurneobaSi,
transportze da saxalxo meurneobis dargSi.

metalurgiul sawarmoebSi vibraciis wyaroa, pirvel rigSi, Sigasaamqro
xiduri elegtroamwe, romlis vibracia farTozolovani speqtriT xasiaTde ba
da moicavs 1 -125 hc sixSiris rxevis ( rxevebs magsimaluri don iT 4 -16 hc.
sixSiris diapazonSi) . vibraciis done damokidebul ia amwisgqveSa gzis mdgo -
mareobaze, gadaadgilebis siCgar eze, procesebis gardamavilobaze ( tvirTis
awevadaweva, gadaadgile batvirTiTa da utvirTod da a.S.).

vibraciis mniSvnelovani wyaroa samWedlo CaquCi. CaquCis dartymisas
aRZruli vibracia gadaecema fundaments da gruntidan ki Senobis kon-
struqgcias da sxva teqnologiur aRWurvilobas;

vibrosaSiSia CamtvirTavi mangana, samsxvrevela, wisqvili, saglnavi
dgani, turbo  kompresori.

vibracias aqvs adgili widsa zidis jamidan widis gamoyrisas ( jamze
vibratoris Ta visuflad damagrebis SemTxvevaSi) , saglinav da relsokoWo van
saamqgroebSi diskuri xerxis muSaobisas. Zlieri vibracia axlavs Tval -
saxarato saamqroSi mZime zodgadasaWreli Carxis muSaobas.

vibrosaSiS mowyobilobas miekuTvneba winsvia -ukusvliTi mogmedebis
xelis insrumentebi, zedapiris abraziuli wmendis xelis mangana, pnevmoCa -

quCi, satkepnela, xelis perforatori da a.S.

vibraciis umartives saxes warmoadgens harmoniuli ( sinus oiduri)
rxevebi. sawarmoo pirobebSi ki mangana -danadgarebis muSaobis Sedegad
aRiZvreba rTuli rxeviTi moZraoba ( aperioduli an kvaziperioduli).

8.3 xmaurTan Serwymuli vibracia

xmauri  SeiZleba gamoiwvios moZravi airebis an  siTxeebis

vibraciam. bevri dazga da xelis instrumentic gadascems Tavis vibracias
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adamianis sxeuls. am vibraciam SeiZleba gamoiwvios kunTebis, myesebis
dazianeba daimogmedos sisxlis cirkulaciaze. vibraciasTan
dakavSirebuli dazianebebis yvelaze mtkivneuli magaliTia pnevmaturi
drelis, xerxis an sangrevi CaquCis momxmarebel muSebSi gamowveuli
daavadeba.

did problemas warmoadgens agreTve mTeli sxeulis vibracia.
vibrirebul savarZelze didi xnis ganmavlobaSi mjdomi operatori an xis
saWrel manganasTan momuSave adamianic Zlier vibracias ganicdis. am
SemTxvevaSi vibraciis sixSire bevrad dabalia, Tumca is Serwymulia
Zravis muSaobis dabal xmaurTan. xis saWrel manganasTan momuSave
operatori ufro Semawuxebel vibracias ganicdis, arsebobs agreTve
Sinagani organoebis dazianebis saSiSroeba.

galagSi da sacxovrebel SenobebSi vibraciis wyar oa dartymiTi
gmedebis teqgnologiuri mowyobiloba, relsiani transporti, saamSeneblo
manganebi da mZime avtotransporti. vibracia vrceldeba gruntidan da
Senobis konstrugciidan.

8.4 vibraciis mogmedeba adamianis organizmze

adamiani Zlier mgrZnobiarea meqganiku ri rxevebis mimarT. mas unari aqvs
Seigrznos 10 -3t 104 mm amplitudis mgone mcire rxevac ki. amasTan, rac metia
sixSire, miT ufro mgrZnobiarea adamiani mis mimarT.

adamianSi vibraciis SegrZneba iwyeba masSin, rodesac vibroaCgareba sim
Zimis Zalis aCqarebis 1%s gautoldeba, xolo usiamovno SegrZneba L rode
sac aCgareba simZimis Zalis aCgarebis 4 -5%-s aRwevs.

adamianma SeiZleba SeigrZnos vibracia mTeli organizmiT (saerTo vib
racia), sxeulis calkeuli nawilebiT (adgilobrivi -anu lokaluri vibra
cia) an kombinireb  ulad.

adamianze vibraciis mogmedebis efeqti damokidebulia mis speqtrul Se

madgenlobaze, adamianis individualur mgrZnobiarobaze.

saerTo vibracia, rogorc wesi, dabali sixSirisaa, magram mniSvnelova ni
amplitudiT. gansakuTrebiT saSiSia 6 -9 hc. sixSiris diapa zonis rxevebi,
vinaidan am zRvrebSia umetesi Sinagani organoebis sakuTari rxevis sixSi re.
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am sixSiris rxevebma SeiZleba gamoiwvios Sinagan organoebSi rezonan suli
movlenebi, rac gamoiwvevs maT funqcionalur moSlilobas an gsovi lebis
daskdomasac ki. dadgeni lia, rom mjdomare mdgomareobaSi saSiSia
vertikaluri vibracia, xolo mwoliare mdgomareobaSi t sxeulis RerZis
gardigardmo vibracia.

sisxl -ZarRvebze gansakuTrebiT mavned mogmedebs 30 -200 hc. sixSiris
vibracia.

vibraciis xangrZlivad da sistematiurad mogmedebam SeiZleba gamoiw

vios vibrodaavadeba ( gansakuTrebiT pnevmati kur instrumentebTan muSaobi -
sas), romelic profesiul daavadebaTa ricxvs miekuTvneba da Znelad eqvem -
debareba mkurnalobas. vibrodaavadebis simptomebia: Tavis tkivili, Tavbru -
xveva, cudi Zili, Sromisu narianobis dagveiTeba, gulis mogmedebis darRve va,
xelebis tkivili, saxsrebis daavadeba, kanis mgrZnobiarobis dakargva,
swrafi aRgzneba, moZraobis SezRudva. darRveuli funqciebis aRdgena midis
nela, xSirad adgili agvs adamianis dainvalidebas.
adgilobrivi vi braciis xangrZlivi mogmedeba adamianSi iwvevs sisxl -
ZarRvebis spazmebs, wnevis cvlilebas, smenis organoebis daavadebas, cvli -
lebebs centralur -nervul sistemaSi, Zvlian adgilebSi marilebis dagro -
vebas, mxedvelobis Sesustebas, male daRlas, xelis mtevansa da T iTebSi
xrtilebis gaZvalebas, saxsrebis deformacias, moZraobis SezRudvas. es
cvlilebebi Zlierdeba weliwadis civ periodSi.
gansakuTrebiT mZimea vibraciis, xmaurisa da dabali temperaturis erT -
drouli mogmedeba.
vibracia xasiaTdeba maRali biologiuri aqtivobiT. misi mogmedeba
damokidebulia  rxevis sixSireze, mimarTulebaze, modebis adgilze,
amplitudaze, mogmedebis xangrZlivobaze, individualur mgrZnobiarobaze da
sxva.
adamiani Zalian mgrZnobiarea meganikuri rxevebis mimarT _ aRiqvams 10 310
4 mm amplitudis mgone rxevebsac ki. amasTan, rac metia sixSire, miT ufro
mgrZnobiarea adamiani vibraciis mimarT. saerTo vibracia, rogorc wesi,

dabali sixSirisaa, magram didi amplitudiT. gansakuTrebiT saSiSia 6 +9 hc
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sixSiris diapazonis rxevebi, vinaidan am z RvrebSia adamianis umetesi Sinagani
organoebis sakuTari rxevis sixSire. aseTi sixSiris rxevebma SeiZleba
gamoiwvios Sinagan organoebSi rezonansuli movlenebi, rac gamoiwvevs maT
fungcionalur moSlilobas an gsovilebis daskdomas.

vertikaluri vibraciis pirobeb Si, mjdomare mdgomareobaSi TavisaTvis
rezonansuli sixSireebis are 20 -30 hercis farglebSia, horizontalur
mdgomareobaSi _ 1,5 -2 hc-is farglebSi. gansakuTrebul mniSvnelobas iZens
rezonansi, roca is exeba mxedvelobis organos. mxedvelobiTi aRgmis moSla
iwyeba 60,990 hc. sixSiruli diapazonidan. Sinagani organoebisaTvis _ mkerdi,
diafragma, muclis Rru _ rezonansuli sixSireebia 3 -3,5 hc, xolo mTeli
sxeulisaTvis damjdar mdgomareobaSi 4 -6 hc.

muSebs, romlebic xangrZlivi drois ganmavlobaSi ganicdian vibraciis
zemogmedebas, aReniSnebaT ‘paTologiuri~ cvlilebebi, romlebmac
‘vibridaavadebis~ saxeli miiRo. adamianebs aReniSnebaT  moZraobis
koordinaciis moSla, ryevis simptomebi, sayrden -mamoZravebeli aparatis,
nervuli sistemis, vestibularuli, mxedvelobiTi analizatoreb is dazianeba.
gansakuTrebulad saSiSia sxvadasxva qsovilebis mikrotravmebis gamomwvevi
biZgisebri vibracia. dabalsixSiriani vibracia auaresebs organizmsSi cilovan,
fermentul, vitaminur cvlas, sisxlis biogimiur maCveneblebs. lokaluri
vibracia iwvevs mxrebis, xelis sisxlZarRvebis spazmebs. rxevebi erTdroulad
mogmedebs nervul daboloebebze, kunTovan da Zvlovan qsovilebze.
vibraciuli daavadebis gamokveTili simptomebi vlindeba vibrirebul
zedapire bTan muSaobis 10 -15 wlis Semdeg

vibracia ormag araxelsayrel gavlenas axdens adamianze: uSualo
kontaqgturi zemogmedebisa da merxevi konstruqciebis mier bgeruli sixSiris

diapazonSi saTavsSi gamosxivebuli xmauris (struqturuli xmauris) saxiT.

8.5 vibraciis mogmedeba garemoze
vibracia uaryofiTad mogmedebs aramarto adamianebze, aramed is amcirebs
manganaanadgarebis margi gmedebis koeficients, aCgarebs detalTa cveTas,

xolo rezonansuli movlenebis gamo SeiZleba mowyobiloba -danadgarebisa da
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samSeneblo konstruqgciebis ngrevac ki ga moiwvios. garda amisa, bgeriTi
sixSiris diapazonSi konstruqciis rxevas Tan axlavs garemo sivrceSi
xmauris aRZvrac.

gzebis gruntis vibracis gamo xdeba Senoba -nagebobaTa daweva
(weliwadSi 2 -3 mmT) da rRveva. sarkinigzo satransporto saSualebebis
moZraobis as aRZruli vibracia azianebs mowyobilobebs da nagebobebs, xolo
adamianebsa da cxovelebs ugmnis Zlier diskomforts. wylis transportis
moZraobisas formirdeba velebi (vibracia, akustikuri gamosxiveba), romlebic

uaryofiT gavlenas axdens wylis cocxal samyaroze.

8.6 vibraciis normireba da kontroli

droebiTi sanitariuli wesebiTa da normebiT dadgenilia samrewvelo
sawarmoebSi samuSao adgilebze vibraciis zRvruli dasaSvebi sidideebi.
aseve, Sedgenilia rekomendaciebi pnevmatikuri instrumentebis rxevis
amplitudis dasaSvebi sidideebisaTvis.
ganasxvaveben vibraciis higienur da tegnikur normirebas. higienuri
normirebis dros samuSao adgilebisa da muSis xelebTan SexebaSi myofi
zedapiris vibraciis parametrebis SezRudva xdeba adamians fiziologiuri
moTxovnebidan gamomdinare, romelic gamoricxavs vibrodaavadebas.
tegnikuri normirebis dros vibraciis parametrebis SezRudva xdeba
tegnikis Tanamedrove miRwevebis mxedvelobaSi miRebiT.
l-dan 100 hc -mde sixSiris diapazonis vibraciulma velma SeiZleba mavne
zegavlena moaxdino s mosaxleobaze. teqgnikuri progresis Tanamedrove etapze
vibraciasTan brZola sul ufro did socialur da higienur mniSvnelobas
iZens.
es dakavSirebulia, erTi mxriv, arsebuli tegnologiuri procesebis
intensifikaciiT, meore mxriv, ekonomikis yvela dargSi da yofa cxovrebaSi
vibroakustikuri tegnikis mzardi danergviT.
mosaxleobasa da garemoze mogmedi vibraciuli veli formirdeba,

rogorc wesi, (qalagis sawarmoebis tegnologiuri  mowyobilobebis,
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saavtomobilo da relsebiani transportis, sayofacxovrebo tegnikis muSaobis
Sedegad.
dasaxlebul pungtebSi adamianebze mogmedi vibraciis mTavari wyaroa
transporti. transportis sxvadasxva saxiT warmogmnili vibraciuli veli
arsebiT vibraciul zemogmedebas axdens aramarto adamianebze, aramed
Senobebzec, miwiszeda da miwisgveSa sainJinro nage bobze, gzis safarze.
yvelaze did zians (mosaxleobaze mogmedebis garda) transportiT
gamowveuli vibracia ayenebs qalagis samSeneblo -argiteqturul nagebobebs

da komunikaciebs.

galaqgis samrewvelo sawarmoTa tegnologiuri mowyobilobebis vibracia
pirvel rigSi m ogmedebs am mowyobilobis momsaxure personalze. momuSaveze
teqnologiuri  vibraciis mogmedeba SemosazRvrulia samuSao cvlis

xangrZlivobiT.

8.7 garemos dacva xmaurisada vibraciisgan

vibraciasTan brZo la socialurad mizanSewonili da aucilebelia,
xolo  ekonomiurad t gamarTlebuli.

arsebobs sacxovrebel da sazogadoebriv SenobebSi xmaurisa da
vibraciis Semcirebis saSualebebis ori ZiriTadi jgufi _ warmogmnis
wyaroSi da gavrcelebis gzaze. aucilebelia am meTodebis sworad Sexameba.
SenobaTa daproeqgtebisas xmaurisa da vibraciis Semcirebas warmogmnis
wyaroSi uzrunvelyofen mcirexmauriani mowyobilobis gamoyenebiT da misi
muSaobis swori SerCeviT, Senobis mSeneblobisa da eqspluataciis _

mowyobilobis tegnikuri gamarTulobiT.

Xmaurisa da vibracii s Semcireba misi gavrcelebis gzaze SeiZleba
argiteqturul -dagegmarebiTi da akustikuri RonisZiebebis komplegsiT.
arqgiteqturul -dagegmarebiTi RonisZiebebi iTvaliswinebs SenobebSi

saTavsebis iseT dagegmvas, romlis drosac xmauris wyaro magqgsimalurad
igneba  daSore buli Xmaurisgan dasacavi saTavsebisgan. magaliTad,
sacxovrebel saxISi liftis Saxti ise unda ganTavsdes, rom is ar

emxrobodes sacxovrebeli oTaxis da bhinis kedlebsac ki. akustikuri
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RonisZiebebia: sainJinro mowyobilobis vibro - da bgeraizolacia, xmauris
wyaro ian saTavsebSi bgeramSTanTqavi konstruqciebis gamoyeneba, xmaurisagan
dasacav saTavsebSi ventilaciis sistemebSi xmauris mayuCebis dayeneba da
misT.

vibraciasTan brZola jer kidev proeqtirebis stadiaze iwyeba. didi
mniSvneloba agvs mowyoblobis muSa reJimis swor SerCevas.

mimarTaven vibraciis Semcirebas, rogorc aRZvris wyaroSi (vibrodem -
pfirebiT), aseve misi gavrcelebis gzaze (vibroizolaciT).

vibrodempfireba aris masalis mier megankuri rxevis energiis STan Tgmis
da gabnevis unari. masalis drekadi deformaciisa s rxeviTi energia ixarjeba
xaxunze da gardaigmneba Tbur energiad. vibromSTanTgmeli (vibro -
madempfirebeli) dafarva gamoiyeneba foladis furlebisagan damzadebuli
garsacmebis, SemoRobvis da sxva detalebis vibraciis Sesamcireblad. am
mizniT vibrirebul zedapirs faraven didi Sinagani xaxunis mgone masaliT.

maRali sixSiris vibraciis SemTxvevaSi gamoiyeneba rbili madempfirebe -
[ masal a, rogoricaa: rezina, fetri, ge®a,. m
madempfirebel saSualebebs miekuTvneba SesazeTi masalebic.

saSualo da dabalsixSiruli vibraciis SeTxvevaSi gamoiyeneba magari
masala, rogoricaa: myari plastmasebi, xe, spilenZ -nikelis da nikel -titanis
Senadnobebi.

vibroizolacia xorcieldeba merxev sistemaSi damatebiTi drekadi kav -

Siris SetaniT, romelic zRudavs vibraciis ga vrcelebas. praqgtikaSi am miz
niT vibrosaizolacio obieqtsa da saZirkvels Soris aTavseben drekad ele -
ments t amortizators (foladis zambaras, resors, rezinapnevmatikur an
rezinaliTonur elements da a.S.) amortizatorad SeiZleba gamoyenebul iq -
nes agreTve: rezin  a, mergani, kauCuki, geCa, naturaluri sacobi.

did efeqgts iZleva vibraciis wyaros moTavseba masiur saZirkvelze.
saZirkvlis irgvliv keTdeba 7sm. sisqis haeris Sre, xolo saZirkvelsa da
vibraciis wyaros Soris Tavsdeba drekadi masalis Sualedebi. yovelive es

mniSvnelovnad zRudavs vibrciis gavrcelebas.

191



profilagtikuri RonisZiebebi : adamianze vibraciis mavne zemogmedebis
Sesasusteblad didi mniSvneloba aqvs Sromisa da dasvenebis swor
organizebas. dauSvebelia vibrirebul zedapirebTan kontaqti samuSao drois
50%ze meti xangrZlivobiT. samuSao cvlis ganmavlobaSi unda moewyos oTxi
reglamentirebuli Sesveneba. Sesvenebis dros xelebisaTvis Thili abazanebi,
xelebis masaldi, samkurnalo fizkultura, perioduli samedicino Semowmeba
weliwadSi erTxel. vibrodaavadebis aRmoCenis SemTxve vaSi muSis gadayvana
iseT samuSaoze, romelic araa dakavSirebuli vibraciasTan, kunTebis

mniSvnelovan daZabvasTan da xelebis gacivebasTan.

8.8 Sromisa da dasvenebis organizacia

adamianze vibraciis mavne mogmedebis Sesasusteblad didi mniSvneloba
agvs Sromisa da dasvenebis swor organizacias.

dauSvebelia vibrirebul zedapirebTan kontaqti samuSao drois 50% -ze
meti xangrZlivobiT.

vibrirebul zedapirebTan muSaobisas samuSao cvlis ganmavlobaSi unda
moewyos oTxi reglamentirebuli Sesveneba:
- hidroprocedurebis Casatareblad £ cvlis 1 naxevarSi;
- fizkulturuli pauzisaTvis t sadilamde 1 saaTiT adre da samuSaos
damTavrebamde 2 saaTiT adre;
- dasvenebisaTvis da sadilisTvis 30 wuTis xangrZlivobiT £ muSaobis
dawyebidan 4 saaTis Semdeg.

vibrosaSiS danadgarebTan momuSave pirma weliwadSi erTxel unda
gaiaros samedicino Semowmeba. Tu sawarmoSi vibrosaSiS danadgarebTan
momuSaveTa raodenoba 10 kacs aRemateba, maSin saamqroSi an jandacvis
punqtSi organizebulad unda Catardes xelebisaTvis Thbili abazanebis
miReba, xelebis masadi, samkurnalo fizkultura da vibrodaavadebis
profilagtikis sxva RonisZiebani.

sawarmos unda hqondes fizioTerapiuli aparaturiT aRwurvili
profilagtoriumi, saTavsebi w ylis procedurebis Casatareblad

(maraoseburi Sxapi, cirku lirebuli Sxapi, masaJi da a.S.)

192



vibrod aavadebis aRmoCenis SemTxvevaSi Sesabamisi samedicino daskvnis
safuZvelze muSa gadayvanil unda ignes iseT samuSaoze, romelic ar igneba
dakavSirebuli vibraciasTan, kunTebis mniSvnelovan daZabvasTan da xelebis
gacivebasTan.

8.9 individualuri dacvis saSualeb ebi

vibrosaSiS danadgarebTan momuSave adamianebi aRWurvilni unda iyvnen
Sesabamisi individualuri dacvis saSualebebiT t vibroxelTaTmaniT da
viboroCamgrobi  fexsacmeliT. aucileblobis SemTxvevaSi vibroCamqgrob
fexsacmelTan erTad unda gamoiyenon dawnexili mikroforovani rezinisagan
damzadebuli samuxluri, romelic ideba Sarvlis specialur jibeSi da
SemoeWimeba fexs Cakerebuli Tasmebis saSualebiT.

Tu sawarmoo pirobebidan gamomdinare, aucilebelia vibrirebul

zedapirze xangrZlivad yofna, mag. sayalibebel postze ( di stanciuri
mowyobilobis ararsebobis S emTxvevaSi) gamoiyeneba specialuri
antivibraciuli aveji, vibroizolirebuli bagnebi . saerTo vibraciis
SemTxvevaSi _ specialuri antivibraciuli aveji, vibroizolirebuli bagnebi
da a.S.

vibrirebul zedapirebTan xeliT Sexebis SemTxvevaSi vibraciisagan
xelebis dasacavad gamoiyeneba vibroxelTaTmani da sabuxarebi, romlebic

xelisgulis mxridan aRWurvilia SuasadebiT.

Tavi 9
9.1.garemos dabinZureba infrabgeruli talRebiT
infrabgera (laT. infra 7 qveviT, qveS) bgerebis analogiuri drekadi
talRebia, magram maTi rxevis sixSire adamianisTvis smenadi rxevebis
sixSireebze dabalia. infrabgeriTi velis zeda zRvarad, Cveulebriv, iReben
1625 hc. infrabgeruli diapazonis qveda zRvari dadgenili araa. praqtikul
interess warmoadgens hercis meaTe di da measedi nawili sixSiris rxevebi,
e.i. wamis meaTedi periodebiT. infrabgeruli rxeva ZiriTadad emorCileba
bgeruli rxevebis kanonzomierebebs, magram dabali sixSire garkveul

Taviseburebebsac aniWebs.
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infrabgera , smenadi bgerebisagan gansxvavebiT, haer is garemoSi did
manZilze vrceldeba (misi energiis mcired STanTgmis gamo). infrabgeris
intensivobis sazomi erTeulia vt/m 2, xolo intensivobis donis _ db.

infrabgeris zemogmedebas adamiani SeiZleba ganicdides rogorc
muSaobis, ise dasvenebis periodSi.

infrabgeris zedmetad maRali donis SemTxvevaSi saubroben

infrabgeruli dabinZurebis Sesaxeb. didi galagis yoveli macxovrebeli

ganicdis infrabgeris zemogmedebas. did galagebSi infrabgeris done 80 -dan
110 db-is farglebSi meryeobs. adamians sxvadasxva donis i nfrabgeris
zemogmedeba SeuZlia SeigrZnos binaSi, ofisSi, transportSi, e.i.
praqgtikulad yvelgan.

speqtris  mixedviT infrabgeruli  xmauri iyofa tonalur da

farTozolovan xmaurad. droiTi maxasiaTeblebis mixedviT infrabgeruli
xmauri iyofa mudmiv da aramudmiv infrabgerul xmaurad. infrabgeris wyaro
SeiZleba iyos rogorc bunebrivi ( Zlieri qarisa da talRebis mogmedeba
sxvadasxva bunebriv obieqgtsa da nagebobebze), ise xelovnuri (samrewvelo).
dedamiwis gergSi SeimCneva sxvadasxva wyaros mier warmogmnili
infrabger  uli sixSiris ryevebi da vibracia.
infrabgeriTi talRa cudad STainTgmeba sxvadasxva garemoSi, amitom
haerSi, wyalSi da dedamiwis qgergSi  Zalian did manZilze SeuZlia
gavrceleba. es movlena praqgtikul gamoyenebas poulobs Zlieri afeTqgebis
adgilis an sasroli iaraRis mdebareobis gansazRvrisas. zRvasSi
infrabgeris did manZilze gavrceleba stigiuri ubedurebis _ cunamis
winaswarmwtyvelebis saSualebas iZleva. afeTqgebis xmauri, romelic didi
raodenobiT  Seicavs infrabgeruli sixSiris bgerebs, gamoiyeneba
atmosferos zeda fenebisa da wylis garemos Tvisebebis gamosakvlevad.
infrabgeris wyaro SeiZleba iyos rogorc bunebrivi ( Zlieri qarisa da
talRebis mogmedeba sxvadasxva bunebriv obieqtsa da nagebobebze), ise

xelovnuri (samrewvelo).
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9.2.infrabgera bunebasSi
infrabgeruli talRebi axlavs bevr bunebriv process £ miwisZvras,
vulkanis amofrgvevas, zWvis qariSxals. infrabgera Sedis atmosferos,
tyisa da zRvis xmaurSi. infrabgeruli rxevebis wyaroa Weqga -quxilis

ganmuxtva.

nax. 40. infrabgeris bunebrivi wya roebi

iz Rvi s X n&abgeruli talRebia, romlebic warmoigmneba Zlieri
garis dros zRvis zedapirze, talRebis Txemebs ukan warmogmnili grigalis
Sedegad. imis Sedegad, rom infrabgera cudad STainTgmeba, is did manZilze
vrceldeba, xolo ramdenadac misi gavrcelebis siCgare mniS vnelovnad
aRemateba Stormis gavrcelebis siCgares, amde
Stormis droulad winaswarmetyvelebisaTvis ignes gamoyenebuli. Stormis

Tavisebur indikatorad SeiZleba gamodges meduza, romelsac zarxufis

pirze agvs primitiuli Tvalebi da wonasw orobis organoebi _ smenis arxebi,
romlis saSualebiTac meduza aRiqvams 8 -13 hc sixSiris  infrabgerebs.
Stormi  boboqrobs napiridan aseulobiT  kilometris daSorebiT,

meduzebamde is moaRwevs daaxloebiT 20 saaTis Semdeg, meduzebs ki ukve
esmis Stormis xma da  midian zRvis siRrmeSi.
dabalsixSirulma bgeriTma rxevebma SeiZleba okeanis Tavze sqeli
nislis (fAirZesavi To) swrafad warmogmna da asevVv

zogierTi mkvlevari bermudis samkuTxedis fenomens infrabgeriT xsnis,
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romelic didi talrebiT generirdeba _ adamianebs Zlieri, panikuri SiSi

euflebaT da gauwonasworebeli xdebian.

nax. 41. flfzRvis xmaod _infrabgerehbi ZRvis sedapirze

infrabgera atmosferoSi SeiZleba iyos rogorc seismuri ryevebis
Sedegi, infrabgeras aseve SeuZlia aqgtiurad imogmedos masze.
liTosferosa da atmosferos Soris rxeviTi energiebis urTierTmimocvlis
xasiaTSi SeiZleba gamomJRavndes didi miwisZvrebis Semzadebis procesi.
infrabgeri Ti rxevebi Amgr Znobiaread seismuri
kmmde radiusSi.

dedamiwis  atmosferoSi infrabgeruli  rxevebi  warmoadgens
mravalricxovani geosferuli procesebisa da axlo kosmosSi mimdinare
procesebis rezultatia. kosmosuri warmoSobis energiis mogmedeba
dedamiwaze mimdinare procesebze Cveulebriv dakavSirebulia mzis
eleqtromagni  tur  gamosxivebasTan da  korpuskularul nakadebTan.
elegtromagnituri gamosxivebis urTierTgmedebam atmosferos
gamWovirvalobis araerTgvarovnebasTan SeiZleba gamoiwvios akustikuri
rxevebis generacia sixSireTa farTo diapazonSi. unda aRiniSnos, rom
atmosferos g amWovirvalobis  araerTgvarovneba mniSvnelovanwilad
ganisazRvreba mzis aqtivobiT. mosalodnelia, rom atmosferos
infrabgerul speqgtrSi  gamomJRavndeba mzis aqtivobis riTmika. mzis

agtivobis kavSiri biosferul procesebTan xorcieldeba akustikuri arxis
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meSveobl. atmosferos infrabgeruli rxevebi dakavSirebulia  seismur
agtivobasTan.

mze, planetaTaSorisi are, atmosfero da liTosfero erTian sistemas
warmoadgens, romelSic geosferos urTierTqmedebis procesebSi arsebiT
rols TamaSobs infrabgeruli talRebi.

dedamiwis at mosferoSi akustikuri rxevebis gamomwvevi kosmosuri
warmoSobis energiis ramdenime wyaro arsebobs. esaa mTvarisa da mzis
gravitaciuli mogmedeba, meteorebis dacema da misT.

momRerali qviSa. dedamiwaze aris adgilebi (kolis naxevarkunZulze

meCeCebi, mdinare lenas velebi, baikalis sanapiro da sxv.), sadac moZravi

gvi Si a di di far Tobi i se JRer s, Ti Tgos irgvl
sxva adgilebSi mxolod patar -patara  ubnebi JRers. es bgerebi bevr
adamianSi gauazrebel SiSis grZnobas, am adgilebidan swrafad wa svlis

survils badebs . mecnierTa nawili am faqts infrabgeruli rxevebiT xsnis.

infrabgera L katastrofis mizezi

msoflio okeaneSi meTanhidratis _ meTanuri yinulis uzarmazari
maragebia. es aris wylisa da airis konglomerati, romelic Sedgeba 32
molekula wylisa da 8 molekula meTanisgan Semdgari klasterebisagan.
meTanhidratebi warmoigmneba iq, sadac zRvis fskerze dedamiwis gerqSi
arsebuli bzaridan gamoiyofa bunebrivi airi. infrabgeruli talRa,
romelic uzarmazari energiis matarebelia, Slis meTanur yinuls, da airi
neTani gamoiyofa wyalSi. meTanis gamomyofi kraterebi gfr -is samecniero -
kvleviTma xomaldma aRmoaCina pakistanis sanapiroebTan 1987 wels. meTanis
gamoyofisas warmogmnil airwylis narevs aqvs Zalian mcire simkvrive da am
zonaSi aRmoCenili xomaldi SeiZleba ucba d CaiZiros. aseve, xomaldi,

romelic mifrinavs am zonis Tavze, moulodnelad SeiZleba Rrmad

ACavar deso sahaero or moSi da daeces wyl i s
xomaldebisa da  TviTmfrinavebis  bevri auxsneli  katastrofa
dakavSirebulia zRvis siRrmidan meTani s moulodnel gamoyofasTan.
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9.3.infrabgeris xelovnuri wyaroebi

dabali sixSiris intensiuri infrabgeruli talRebis gamosxiveba
axlavs bevr sawarmoo process, afeTgebasa da iaraRidan gasrolas. ase,
magaliTad, infrabgerebi warmoigmneba dguSiani kompresorebis, reaqtiuli
Zravebis, turbinebis, dizelis Zravebis, elmavlis, samrewvelo
ventilatorebis da sxva msxvilgabarituli mangana -meganizmebis muSaobisas.
infrabgeruli rxevebi axlavs saaviacio da kosmosuri tegnikis muSaobas.
aviaciaSi infrabgeris wyaros warmoadgens reaqtiuli Zravis turbina da
kompresori. reaqtiuli Zravebi da raketebi warmogmnian dabalsixSiruli
speqtris infrabgerul talRebs.

adamianis sagmianobis sxvadasxva sferoSi mangana -meqanizmebis
gamoyeneba, maTi simZlavrisa da gabaritebis, mwarmoeblobisa da sxv a
tegnikuri maxasiaTeblebis gazrda ganapirobebs samuSao adgilebze xmauris

speqtrSi  dabalsixSiruli mdgenelebis zrdis tendencias da infrabgeris

gaCenas.

cxrili # 6

) ) infrabgeris damaxa - ) ]

infrabgeris wyaro siaTebeli sixSiruli infrabgeris done

diapazoni
saavtomobilo : - .
infrabgeris diapazonis gareT 70 -90 db

transporti mTeli speqtri

rkinigzis transporti 1016 hc SigniT da gareT
da tramvai 85 db+120 db
aerodinamikuri da dart -
ymiTi gmedebis samrewvelo 812 he 90+ 105 db

danadgarebi
samrewvelo danadgarebis 320 hc 75- 95 db
da saTavsebis ventilacia,

metros ventilacia

reaqtiuli ) -
TviTmfrinavebi 20 hc-mde gareT 130 db -mde

infrabgeris xelovnur wyaroebs miekuTvneba:
didi zedapiris mgone meqganizmebi (vibrocxavi, viboromoedani da misT.),
romelTa muSa ciklTa ricxvi wamSi 20 -s ar aRemateba (meganikuri

warmoSobis infrabgera); reaqtiuli Zravebi; didi simZlavris Sigawvis
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Zravebi; turbinebi; mZlavri aerodinamikuri danadgarebi ;. ventilatorebi,
kompresorebi da sxva danadgarebi, romlebic gmnian airis nakadebis did
turbulentur masebs (aerodinamikuri warmoSobis infrabgera); transporti.

Tanamedrove qaris turbinebi gamoscemen 60 -63 db intensivobis
infrabgerebs. qgaris turbinis moZrav I mowyobilobis praqtikulad yovel
nawili gamoscems infrabgeras, Tumca adamianebs ar SeuZliaT infrabgeris
mosmena an aRgma, rodesac qaris turbinis gverdiT dganan. samxreT
indoeTSi kudankulamis garis parkis TanamSromlebi amtkiceben, rom qaris
parkis aSenebis Semdeg infrabgeris mudmivi zemogmedebis gamo regionidan
gagra frinvelebi da cxovelebi. Sedegad gaizarda Sxamiani mwerebisa da

gvelebis raodenoba

nax. 42. infrabgera _ qgaris energiis T anmxlebi

garis wisqvilic intensiuri infrabgeris wyaros warmoadgens, rac
garis wisqvilTan axlos mcxovrebi adamianebisaTvis SeiZleba gaxdes
gulTan dakavSirebuli problemis, panikuri Setevis, gulisrevis da Tavis
tkiviis ~ mizezi. amerikelma  specialiste bma, romlebic xuTi wilis
ganmavlobaSi aSS -Si, did britaneTSi, italiaSi, irlandiasa da kanadaSi
ikvlevdnen qaris wisqvilebis gavlenas gqaris wisqvilebis mezoblad
dasaxlebuli adamianebis janmrTelobaze, daadgines, rom qaris wisqvilebis
ageba dasaSvebia dasa xlebuli punqgtidan araumcires 2000 m daSorebiT.
garis ZravebiT warmogmnili vibracia da infrabgera iwvevs mTel rig

si mpt omebs, romel sac Agaris wisqvilis si
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taxikardia, Zilis darRveva, Tavis tkivili, gulisreva, mxedvelobis

dabi ndva, panikuri Setevebi, gaRizianebuloba da yurebSi xmauri.

aRsaniSnavia, rom sacxovrebeli adgilis gamocvlisas es sindromebi greba.
samrewvelo warmoebisa da transportis ganviTarebam  mniSvnelovnad

gazarda garemosSi infrabgeris wyaroebis raodenoba da infrabgeris donis

intensivoba.

sawarmoo pirobebSi infrabgera Serwymulia dabalsixSirul xmaurTan, xolo

dabalsixSirul vibraciasTan.

9.4. infrabgeris gavlena adamianis organizmze

akustikuri bgerebidan adamianis organizmisaTvis gansakuTrebul
safrTxes warmoad gens infrabgera _ adamiani Zlier mgrZnobiarea
infrabgeruli talRebis mimarT. dabalsixSiruli rxevebis xangrZlivad
zemogmedeba iwvevs sisustes, daRlilobas, yuradRebisa da
Sromisunarianobis dagveiTebas, garizianebulobas, Zilis darRvevas, Tavis
tkivils, yuris doluri afskis sagrZznob moZraobas; zogierT adamianSi
fsigikur darRvevasac ki iwvevs. unda aRiniSnos, rom infrabgeris aRgmisa
da  adamianze misi fiziologiuri mogmedebis meqganizmi bolomde
Seswavlili ar aris.

reaqtiuli TviTmfrinavidan 200 -300 metris daSorebiT myof adamianebs
uCndebaT umizezo SiSis grZnoba, matulobs arteriuli wneva. reaqtiuli
Zravis muSaobisas adgili aqvs gul -mkerdis, muclis Rrus Seryevas; igmneba
mdgomareoba, romelic zRvis avadmyofobas waagavs _ viTardeba Tavbrusxveva,
gulisreva.

in frabgera adamianis mier aRigmeba smenisa da taqtiluri grZnobelobis
xarjze, ase, magaliTad 2 -5 hc sixSirisa 100 -125 db bgeriTi wnevis
SemTxvevaSi Sua yurSi wnevis cvlilebis gamo SeimCneva dolis afskebis
moZraoba, gaZnelebuli ylapva, Tavis tkivili. bgeruli wnevis donis
gazrdam 125 t 137 db-mde SeiZleba gamoiwvios gulmkerdis vibracia,
Avardni so Segr Zneb&0 hclsigSiria infgabgara iwews SiSis
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grZnobas.  cnobilia infrabgeris gavlena vestibularul aparatze da
smeniTi mgrZnobelobis daqveiTebaze.

gasuli saukunis 60 -iani wlebis bolos frangma mkvlevarma gavrom
aRmoaCina, rom garkveuli sixSiris infrabgeras SeuZlia adamianSi
gamoiwvios gangaSi da aforiageba. infrabgeris mogmedebam SeiZleba
gamoiwvios Tavis tkivili, yuradRebisa da Sromisunarianobis daq veiTeba da
zogjer vestibularuli aparatis funqciis darRvevac Ki.

profesorma gavrom infrabgerebi  TiTgmis SemTxveviT  gaicno.
laboratoriis erT -erT saTavsSi, sadac misi TanamSromlebi muSaobdnen,
raRac periodSi SeuZlebeli gaxda gaCereba. sakmarisi iyo 2 saaTis
ganmavlobaSi gaCereba, rom Tavi SeuZlod egrZznoT (Tavbrusxveva,
daRliloba, azrebis areva, azrovnebis gaZneleba). gamokvlevam aCvena, rom
aseTi mdgomareobis mizezi iyo maRali simZlavris infrabgerebi, romelsac
gmnida laboratoriis axlos aSenebuli axali garxn IS saventilacio sistema.
am talRebis sixSire 7 hc -s Seadgenda. SesaZloa, rom es dakavSirebulia
organizmSi rezonansuli rxevis aRZvrasTan. ase, magaliTad, adamianis
vestibularuli aparatis sakuTari sixSire uaxlovdeba 6 hc, da
bevrisTvisaa cnobili avtobus iT, matarebliT, gemze xangrZlivad
mgzavrobisas an saganelaze ganaobisas aRZruli usiamovno SegrZneba.

infrabgeris talRis sigrZe Zalian didia (3,5 hc sixSireze 100 m
utoldeba), aseve didia sxeulis gsovilSi SeRweva. SeiZleba iTgvas, rom
adamiani infrabge ras mTeli sxeuliT ismens.

1=3 hc sixSiris diapazonSi infrabgera iwvevs Jangbadis ukmarisobas,
sunTqvis riTmis darRvevas. 5 +10 hc sixSiris infrabgera iwvevs Sinagani
organoebis vibracias, gulmkerdSi da muclis qveda nawilSi mtkivneul
SegrZnebebs, SiSis grZn obas, vestibularuli aparatis funqciis darRvevas;

adamianze mogmedebisas yvelaze saSiSia 6 +9 herci sixSiris Sualedi.
xolo yvelaze Zlieri fsigotronuli efeqti mJRavndeba 7 hc sixSireze,
romelic tvinis bunebrivi rxevis alfariTmis Tanazomadia, amasTan am dros
nebismieri gonebrivi muSaoba SeuZlebelia, ramdenadac am dros adamians

aqvs SegrZneba, rom Tavi iV hasax@iniis lindérdbgeds i S|
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zemogmedeba SeiZleba letalurad damTavrdes. 8 + 12 hc sixSiris
diapazonis infrabgera iwvevs tkivils xerxema ISi; ufro maRali sixSiris
diapazonSi SeimCneva mtkivneuli simptomebi: piris RruSi, xaxaSi, saSarde
buStSi, swor nawlavSi, zogierT kunTSi.

dabali intensivobis bgera iwvevs gulisrevis da yurebSi JRarunis
SegrZnebas, mxedvelobis gauaresebas da adamianSi usaf uZvlo SiSs.

sust infrabgersac ki SeuZlia adamianze zemogmedeba, gansakuTrebiT
Tu es mogmedeba xangrZlivia.

susti infrabgera mogmedebs Siga yurze da gmnis "zRvis avadmyofobis~
suraTs. Zlierma infrabgeram ki SeiZleba Sinagani organoebi daazianos.

saSualo intensivobis bgera aRizianebs saWmlis momnelebel
organoebsa d a tvins, iwvevs paralizs, saerTo sisustes, zogjer Kki
dabrmavebas.

mZlavr infrabgeras SeuZlia daazianos da saerTod gaaCeros kidec
guli. Cveulebriv arasasiamovno SegrZnebebi iwyeba 120 db-dan,
matravmirebeli ki 130 db -dan.

saSualo simZlavris infrabgeris mogmedebisas SeimCneva saWmlis
momnelebeli organoebis gaRizianeba, mogmedebs ra tvinze, SeiZleba
gamoiwvios guliswasvla, daTrgunva, yuradRebis da Sromisunarianobis
dagveiTeba, SiSis grZn obis daufleba, saerTo sisuste, vestibularuli
aparatis funqciis darRveva. saSualo simZlavris infrabgeram SeiZleba
dabrmavebac ki gamoiwvios. gansakuTrebiT saSiSia 7 hc sixSiris infrabgera,
vinaidan SeiZleba moxdes tvinis biodenis alfa - riTmTan Tanxvedra.

1D-150 db donis infrabgera iwvevs arasasiamovno subieqtur SegrZnebebs
da sxvadasxva fungcionalur cvlilebebs organizmSi, cvlilebebs
centralur nervul, gul -sisxlZarRvTa, endokrinul sistemebSi,
vestibularul aparatSi. amrigad, infrabgera mogmedebs adamianis mTel
organizmze da specifiur gavlenas axdens smenis organoze. infrabgeris
biologiuri aqtiurobis mizezi, savaraudod, aris rxevebi, romlebsac

aRigvams rogorc smenis organo, ise sxeulis mTeli zedapiri.
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daaxloebiT 12 hc sixSiris da 85

avadmyofobis simptomebs, xolo 15

-110 db infrabgerebi iwvevs z

-18 hc sixSirisa da igive intensivobis

infrabgera adamianSi iwvevs aforiagebas, Tavdaujereblobas da panikur

SiSs.

frangma mkvlevarma gavrom, romelic swavlobda infrabgeris gavlenas

adamianis organizmze, daadgina, ro

m 6 hc sixSiris infrabgera cdebSi

monawileobis moxaliseSi jer iwvevda daRlilobis SegrZnebas, Semdeg _

aforiagebas, romelic gadadioda usafuZvlo SiSSi. gavros azriT 7 hc

sixSiris bgeras SeuZlia gulisa da nervuli sistemis paralizi.

adamianis organizmis sist

emebis umetesobis damaxasiaTebeli riTmebis

infrabgeruli diapazoni mocemulia CXrilSi # 7.

cxrili #7

adamianis organizmis sitema damaxasiaTebeli

riTmebis infrabgeruli
diapazoni, herci

gulis SekumSva 1-2

tvinis  delta -riTmi (Zilis 0,53,5
mdgomareoba)

tvinis  alfa -riTmi (mSvidi 813
mdgomareoba)

tvinis beta -riTmi (gonebrivi 1435
muSaobis mdgomareoba)

Tavi 20-30

Tvali 40-100

vestibularuli aparati 0,5 13

guli 1-2

kuwi 2-3

nawlavebi 2-4

muclis Rru 4-8

Tirkmeli 6-8

xelebi 2-5

xerxemali 6

Sinagani organoebic infrabgeruli sixSireebiT vibrireben.

infrabgerul diapazonSia nawlavebis ritmic. egimebma yuradReba miaqcies

muclis Rrus rezonanss. muclis Rrus rxevis sixSirea 4 -8 herci.

filtvebi da guli

, rogorc yvela moculobiT rezonirebad sistemeb

intensiuri rxevebisadmi aqvs midrekileba rezonansis dros misi sixSiris
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infrabgeris sixSiresTan damTxvevisas. infrabgeris mimarT yvelaze mcire
winaRoba aqvs filtvebis kedlebs, ramac saboloo jamSi SeiZleba
gamoiwvios maTi dazianeba.

tvini. cdebSi monawi leobis moxaliseTa mcire nawils SesTavazes
martivi amocanis Sesruleba jer 15 hercze dabali sixSirisa da 115 db
donis xmauris zemogmedebisas, xolo Semdeg alkoholis zemogmedebis dros
da, bolos, orive faqtoris erTdroulad zemogmedebisas. dadgenil igna,
rom adamianze alkoholi da infrabgera analogiurad mogmedebs. am
faqtorebis erTdroulad mogmedebisas efeqti Zlierdeba, umartivesi
gonebrivi samuSaos Sesruleba SesamCnevad uaresdeba.

sxva cdebSi dadgenil igna, rom tvinsac aqvs garkveul sixSireebze
rezonirebi s unari, Sesabamisi sixSiris infrabgeriT biotalRebis

SemTxveviT stimulacias SeuZlia gavlena moaxdinos tvinis fiziologiur

mdgomareobaze.
sisxlZarRvebi . frangma akustikosebma da fiziologebma cdebiT
daadgines, rom 7,5 hc sixSirisa da 130 db donis infrabg eris zemogmedebisas

adgili aqvs arteriuli wnevis gveda zRvaris mniSvnelovnad gazrdas.
infrabgeris zemogmedebisas dafigsirda gulis SekumSvaTa da sunTqvis
riTmis cvlileba, mxedvelobisa da smenis funqciebis Sesusteba,
gaZlierebuli daRliloba da sxva darRve vebi.

cocxal organizmebze dabalsixSiruli rxevebis zemogmedeba didi

xania cnobili. magaliTad, zogierT adamians, romlebic ganicdian miwisZvris

dros miwisgveSa biZgebs, awuxebs Rebineba, rac dakavSirebulia
vestibularul aparatze zemogmedebasTan, Tumca msga vsi efeqti yvelasTan ar
SeimCneva.

infrabgera gansakuTrebul gavlenas axdens adamianis fsiqikur

sferoze: ziandeba yvela saxis inteleqtualuri sagmianoba, uaresdeba
guneba-ganwyoba, zogjer Cndeba dabneulobis, gangaSis, SiSis SegrZneba,
xolo maRali intens ivobis dros b sisustis grZnoba, ise rogorc Zlieri
nervuli stresis Semdeg. infrabgerebi iwveven msxvili qalagebis

macxovreblebis mraval nervul daavadebas.
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fizikaSi rezonansi ewodeba merxevi obieqtis amplitudis zrdas,
rodesac misi ryevis sakuTari sixSire emTxveva gare zemogmedebis
sixSires. Tu aseTi obieqgti igneba Sinagani organoebi, sisxlZarRvTa an
nervuli sistema, sruliad realuri xdeba maTi funqcionirebis darRveva da
meganikuri dazianebac ki.

infrabgerisa da Sinagani organoebis rxevis sixSireTa damTxvevisas
SesaZlebelia gulis gaCereba an sisxlZarRvebis daskdoma.

infrabgera adamianisaTvis saSiS fagtors warmoadgens. Tu infrabgeriTi
rxevis periodi axlosaa Sinagani organoebis sakuTari rxevis peri odTan,
viTardeba rezonansi. am dros, magaliTad, gulis SekumSvis amplituda
imdenad izrdeba, rom SeiZleba gaskdes arteria. garkveuli fazuri
Tanafardobisa da infrabgeris sakmao intensiurobis SemTxvevaSi SeiZleba
Seferxdes sisxlis mimoqceva da guli gaCerdes.

Sinagani organoebisa da infrabgeris sixSireTa damTxvevisas Sinagani
organoebi iwyeben vibrirebas, rasac SeiZleba axldes Zlieri mtkivneuli
SegrZnebebi.

gansakuTrebiT saSiSia 7 hc sixSiris infrabgera, vinaidan SeiZleba
moxdes tvinis biodenis alfa - riTmTa n Tanxvedra.

samrewvelo da satransporto wyaroebis dabalsixSiruli akustikuri
rxevebis maqgsimaluri doneebi 100 -110 db-s aRwevs.

+110 db donis infrabgeram SeiZleba gamoiwvios adamianebSi usiamovno
subieqturi SegrZnebebi da mravali cvlileba, rogoricaa c vlilebebi
centralur nervul sistemaSi, gulsisxlZarRvTa da sasunTq sistemebSi,
vestibularul analizatorebSi.

infrabgeram SeiZleba adamianSi warmoSvas iseTi grZnobebi, rogoricaa
naRveli, panikuri SiSi, sicivis SegrZneba, aforiageba, Jruantel
xerxemalSi.

infr abgerebis zemogmedeba adamianebSi daaxloebiT iseTive SegrZnebas
iwvevs, rogorsac moCvenebasTan Sexvedra. gansakuTrebiT maRali
intensivobis infrabgeram adamianis bioriTmTan rezonansis SemxvevaSi

SeiZleba gamoiwvios myisieri sikvdili.
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adamianisaTvis 0 ,05 _0,06; 0,1 0,3; 80 da 300 hc sixSiris bioefeqturoba
aixsneba sisxlZarRvTa sistemis rezonansiT, xolo 0,02 0,2; 1 1,6; 20 hc
sixSiris bioefeqturoba _ gulis rezonansiT.  biologiurad aqtiuri
sixSireebis nakrebi sxvadasxva cxovelisaTvis sxvadasxvaa. m agaliTad,
adamianisaTvis gulis rezonansuli sixSirea 20 hc, cxenisaTvis _ 10 hc,
xolo bocverisa da virTxisaTvis - 45 hc.

adamianze daaxloebiT 6 hc sixSiris infrabgeris zemogmedebisas
adamians SeiZleba Seegmnas sivrceSi orientaciis problema, daeuflos
auxsneli gangaSi, SiSi. analogiur SegrZnebas iwvevs 4 -8 hc sixSireze
sinaTlis pulsacia. infrabgeras SeuZlia imogmedos mxedvelobaze,
fsigikaze, Segmnas sicivis SegrZneba.

saSualo intensivobis infrabgeruli rxevebi iwvevs saWmlis monelebis
gaRizianebas, gu | -sisxlZarRvTa da sasunTqi sistemebis dazianebas, xolo
fsigikaze SeiZleba yovlad moulodneli formiT aisaxos.

gansakuTrebiT saSiSia maRali intensivobis rxevebi.

infrabgeris zemogmedeba iwvevs gangaSs, Tavis tkivils, tkivils
xerxemalSi da sxva negati ur SegrZnebebs.

CamoTvlili anomaliebi iwveven adamianis normaluri cxovelgmedebis
darRvevas da mJRavndeba infrabgeris wyarodan sakmaod daSorebul
manZilze (800 m). infrabgeram SeiZleba iribi mogmedebac gamoiwvios ( mag.,
minebis, WurWIlis ryeva), rasac Ta vis mxrivEiwvevs 40 db -ze maRali
sixSiris xmauric.

sust infrabgersac ki SeuZlia adamianze zemogmedeba, gansakuTrebiT
Tu es mogmedeba xangrZlivia. zustad infrabgerebi iwveven msxvili galagebis
macxovreblebis mraval nervul daavadebas.

infrabgera sawarmoo p  irobebSi Serwymulia dabalsixSirul xmaurTan,
xolo mTel rig SemTxvevaSi _ dabalsixSirul vibraciasTan.

susti infrabgera mogmedebs Siga yurze da gmnis zRvis avadmyofobis~
suraTs. Zlierma infrabgeram ki SeiZleba Sinagani organoebi daazianos.
saSualo  simZlavris infrabgeris  mogmedebisas SeimCneva  saWmlis

momnelebeli organoebis gaRizianeba, mogmedebs ra tvinze, SeiZleba

206



gamoiwvios guliswasvla, daTrgunva, yuradRebis da Sromisunarianobis
dagveiTeba, SiSis grZnobis daufleba, saerTo sisuste, vestibularuli
aparatis fun qciis darRveva. saSualo simZlavris infrabgeram SeiZleba
dabrmavebac ki gamoiwvios.

110150 db donis infrabgera iwvevs arasasiamovno subieqtur SegrZnebebs
da sxvadasxva fungcionalur cvlilebebs organizmSi, cvlilebebs
centralur nervul, gul -sisxlZarRvTa, endo krinul sistemebSi,
vestibularul aparatSi. amrigad, infrabgera mogmedebs adamianis mTel
organizmze da specifiur gavlenas axdens smenis organoze. infrabgeris
biologiuri aqtiurobis mizezi, savaraudod, aris rxevebi, romlebsac
aRiqvams rogorc smenis organo, ise sxeulis mTeli zedapiri. infrabgeris
mogmedeba SeiZleba daiyos oTx gradaciad: sustidan sasikvdilomde.

amdenad,  akustikuri  bgerebidan adamianis  organizmisaTvis
gansakuTrebul safrTxes warmoadgens infrabgera. miuxedavad amisa,
infrabgeruli rxevis intensiv oba amJamad ar normirdeba im mizezis gamo,
rom igi arasakmarisadaa Seswauvlili.

CamoTvlili anomaliebi iwveven adamianis normaluri cxovelgmedebis
darRvevas da mJRavndeba infrabgeris wyarodan sakmaod daSorebul
manZilze (800 m). infrabgeram SeiZleba iribi mogmedebac gamoiwvios ( mag.,
minebis, WurWlis ryeva), rasac Tavis mxrivEiwvevs 40 db -ze makRali

SixSiris xmauric.

9.5. infrabgeruli iaraRi

adamianis organoebs, iseve rogorc nebismier fizikur sxeuls , aqvs
sakuTari rezonansuli sixSire. am sixSiresTan infrabgeris zemogmedebiT
SeiZleba moxdes struqturis Sinagani cvlileba da am struqturis sakuTari
muSaobis unaris dakargvac ki. am princips emyareba infrabgeruli iaraRi.
mogmedi infrabgerisa da tvinis riTmebis damTxvevisas SeiZleba daziandes
tvinis cerebr aluri meganizmebis aqtivoba.

infrabgerul iaraRSi damazianebel saSualebad gamoiyeneba Zlieri

infrabgera.  infrabgeruli  zemogmedebis  Zalisgan  damokidebulebiT
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zemogmedebis Sedegi SeiZleba iyos zemogmedebis obieqtSi SiSis,
saSinelebis an panikisa da fsiqozi s aRZvra da amis niadagze somaturi
gaRizianebebi  (mxedvelobis gaRizianebidan  dawyebuli letalur

dasasrulamde).

9.6. infrabgerasTan brZolis RonisZiebebi

infrabgerasTan brZolis erT -erTi saSualebaa kompresorebisa da sxva
manganebis infrabgeruli xmauris mayu Ci.

profilagtikuri  RonisZiebebi. infrabgeruli  rxevebis normireba,
arasakmarisad Seswavlis gamo, jerjerobiT ar xdeba. Sromis higienis
pirveli rigis amocanaa sawarmoSi infrabgeris intensivobis Semcireba,
romelic tardeba Semdegi mimarTulebiT:

infrabgeris S esusteba misi  warmogmnis  wyaroSi, manganaTa

swrafsvlianobis amaRlebiT infrabgeris warmogmnis mizezis acileba;

_ didi zomis konstrugciebis simtkicis gazrda;

_ dabalsixSiruli vibraciis Tavidan acileba;

_infrabgeris wyaros izolacia;

infrabgeris STanTgma, CamxSobebis (rezonansuli da kameruli)

dayeneba,;

__reaqtiuli tipis mayuCebis mowyoba;

__individualuri dacvis saSualebebi;

_ samedicino profilagtika.

ramdenadac infrabgera mogmedebs smenis organoze da vestibularul
aparatze, aseve sxeulis mTel zedapirze, aucilebelia infrabgeris
zemogmedebisagan rogorc smenis organos dacva specialuri xmaurwinaRiT,
ise mTeli sxeulis zedapiris dacva. mniSvnelovani samedicino
profilagtikuri RonisZiebaa winaswari da perioduli samedicino Semowmeba
(weliwadSi  erTxel). gansakuTreb uli  yuradRebaa saWiro kadrebis

profesiuli SerCevis dros.

208



Tavi 10
10.1.garemos dabinZureba ultrabgeriT

ultrabgeras miekuTvneba rxevebi, romelTa sixSire 16 -20 khc-s aRemateba
da romelsac smenis organo ver aRigvams. ultrabgeris simZlavre ramdenime
kilovats aRwevs.

ultrabgera xSirad gvxvdeba bunebaSi _ ultrabgera axlavs foTlebis
Srials, zRvis mogcevis xmaurs da sxv. cxovelTa samyaroSi
ultrabgerebiT  sruldeba mTeli rigi sasicocxlod mniSvnelovani
funqciebi: Ramurebis eqolokacia, mwerebis signalebi da sxv.

sawarmoo  pirobebSi  dabalsixSiruli  ultrabgera  warmoigmneba
aerodinamikuri procesebis dros da warmoadgens xmauris (smenadi bgerebis)
Tanamgzavrs. ultrabgera warmoigmneba reaqtiuli Zravebis, airis turbinebis,
mZlavri pnevmoZra vebis da sxv. muSaobisas . ultrabge ra farTod gamoiyeneba
tegnikisa da mrewvelobis sxvadasxva dargSi, medicinaSi.

dabalsixSiruli ultrabgera maRalsixSirulTa xmaurTan erTad kargad
vrceldeba haerSi, magram smenadi bgeriTi talRebisagan gansxvavebiT
SesamCnevad sustdeba rxevis wyarodan dasoreba sTan erTad da axasiaTebs
sahaero sivrceSi araTanabari intensivoba.

maRalsixSiruli ultr abgera talRis mcire sigrZis gamo kargad
STainTgmeba garemos mier, ris gamoc talRa ar vrceldeba haerSi da
ultrabgeris zemogmedeba adamianze Semoifargleba lokaluri zemogmed ebiT

(Sexebisas).

10.2.ultrabgeruli kavitacia
siTxeSi ultrabgeris gavlas axlavs kavitaciis efeqti
calkeuli ujredebis daSla da gsovilebSi sxvadasxva cvlileba.
ganasxvaveben kavitaciis or saxes: airis (cru) da orTqlis (WeSmarit)
kavitacias. umetes SemTxvevaSi siTxeebSi gamoiyofa didi raodenobiT haeri
an gamonTavisufldeba uxilavi buStebis (radiusi < 0,1 mm) saxiT.
gaiSviaTebis fazaSi es raodenoba matulobs, ga mosxivebis wnevis

gavleniT ganicdis koagulacias da da xdeba xiluli (amotivtivebuli).
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orTglis kavitacia (WeSmariti kavitacia) . mxolod srulad degazirebul
da gawmendil siTxeebSi xdeba sicarieleebis Sevseba mxolod orTgliT.
wnevis fazaSi xdeba am buStebis Senelebulad Sejaxeba da amis Sedegad
SeiZleba lokalurad ganviTardes Zalian maRali wneva (1000 atm -mde) da
temperatura (5500 OC-mde). aseTi afeTgebebi gmnis wnevaTa talRebs, rac
iwvevs mikroskopul garemosSi aCgarebis Zalebs, romelic sawyis
ultrabgeru | Zalebs 1000 -jer aRemateba. es fizikuri procesi cnobilia
sxva sferoebidanac, sadac gaglejvis didi Zalebi mogmedebs siTxeebze.

mtvrisa da WuWyis nawilakebTan erTad kavitaciis aRmgznebad
mogmedeben sxva fAxvrelebico , ma g aorkliahia d , Ca
da WuWyiani zedapirebi (mosazRvre zedapirebi). am zedapirebidan mudmivad

xdeba WuWyis nawilakebis moxleCva da siTxeSi suspenzireba.

KoBUTaUMOHHBLIN NY3bIPEK B
MOMEHT B3pbiBa

—— .

nax. 43. kavitaciuri buSti afeTqebis momentSi

am fenomens ewodeba kavitacia. siTxeSi kavitaciuri buStebis irgvliv
igmneba wnevis lokaluri mateba, Zlieri turbulentoba da denebi wkipurtis
msgavsi afeTgebiT gamowveuli. kavitaciuri buStebi upiratesad siTxesa da
gasawmend nakeTobas Soris mosazRvre zedapirze warmoigmneba.

ultrabgeruli talRebis gavlisas siTxe iw yebs duRlils (kavitacia).
am dros viTardeba hidravlikuri dartyma. ultrabgeras SeuZlia metalis
zedapiridan natexebis mogleja da myari sxeulebis msxvreva. ultrabgeris
daxmarebiT SeiZleba Seurevadi siTxeebis Sereva. ase mzaddeba emulsiebi
zeTze. ultrabgeri s mogmedebisas xdeba cximebis gasapvna. am principzea

agebuli sarecxi manganis mowyobiloba.
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sainteresoa ultrabgeris  biologiuri  efeqtebi. ultrabgera
asustebs baqgteriebis cxovelgmedebas, amcireben rZemJavuri da
tuberkulozis baqteriebis zrdas.

10.3.ul trabgeris gamoyeneba

ultrabgeras SesamCnevi adgili ukavia xmaurebis gamasSi, farTod
gamoiyeneba tegnikisa da mrewvelobis sxvadasxva dargSi, sxvadasxva fizikur
da teqgnologiur meTodSi, gansakuTrebiT analizisa da kontrolisaTvis,
medicinaSi (Terapia, girurgia, diagnostika).

biologiur kvlevaSi gamoiyeneba ultrabgeris mier ujredis garsis
gaglejis unari. magaliTad, fermentisgan ujredis gancalkevebis

saWiroebis SemTxvevaSi. ogsfordSi Catarebuli kvlevis Sedegad dadginda,

rom dabali intensivobis ultrabgerasac ki SeuZlia gamoiwvios ujredis
mutacia.
meqanikuri ultrabgeruli gamomsxiveblis erT -erTi  saxea sirena,

romelsac SedarebiT didi simZlavre axasiaTebs da gamoiyeneba policiisa
da saxanZro manganebSi. ultrabgera warmoigmneba galtonis sastvenSic,
romelic ZiriTadad ZaRlebis gasawrTvnelad gamoiyeneba.

higienaSi gamoiyeneba ultrabgeris mier baqteriebis mokvlis unari.
saavadmyofoebsa da klinikebSi gamoiyeneba girurgiuli instrumentebis
ultrabgeruli  sterilizatorebi. samedicino diagnostikaSi tvinis
simsivnis aRmosaC enad da diagnozis dasmis mizniT gamoiyeneba elegtronuli
aparatura ultrabgeruli sxivis skanirebiT. eqoimpulsuri ultrabgeruli
meTodebi farTod gamoiyeneba mean -ginekologiaSi L nayofis ganviTarebis
gamosakvlevad. ultrabgera gamoiyeneba agreTve ofTalmologiaSi
kardiologiaSi, Terapiasa da girurgiaSi.

hidrolokacia. ultrabgeruli talRis energia warmatebiT gamoiyeneba
Tevzis gundisa da sxva wyalgveSa obieqtebis aRmosaCenad.

ultrabgeruli  xarjmzomi. aseTi xelsawyos mogmedebis principi
efuZneba dopleris efegts da gamoiyeneba rogorc Caketil konturSi
(magaliTad, aortaSi sisxlis an atomur reaqtorSi gamacivebeli wylis

nakadis gamosakvlevad), ise RiakonturSi (mag, mdinareSi).
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gimiuri tegnologia . ultrabgera gamoiyeneba iseTi procesebis
kvlevisa da stimulirebisaTvis, rogoricaa hidrolizi, Jangva, molekulaTa
gadanacvleba, polimerizacis, dipolimerizacia, reaqciis aCgareba.

ultrabgeruli meqganikuri damuSaveba. ultrabgeruli  energia
warmatebiT gamoiyeneba sali da myife masalebisgan (mag. minis, keramikis,
volframis karbid is, nawrTobi foladis) damzadebuli detalebis
manganuri damuSavebisas.

ultrabgera farTod gamoiyeneba hidroakustikaSi. maRali sixSiris
ultrabgerebi  wyliT naklebad STainTgmeba da SeuZlia gavrceldes
aTeulobiT kilometrze. Tu Tavis gavrcelebis gzaze ultrabgeras xvdeba
fskeri, ultrabgera airekleba da iZleva mZlavr eqos. am principzea

mowyobili ultrabgeriTi eqoloti.

nax.44. ultrabgeriTi eqoloti

egolotis damontaJeba xdeba xomaldis an navis fskerze da
uzrunvelyofs mezRvaurebis, xomaldebisa da mgzavrebis usafrTxoebas.
mxolod eqolotis gamoyenebisas aris SesaZlebeli usafrTxod curva. am
dros xom fixilulid xdeba fskeri. TanameRm®ve e
gazomvis, aramed Tevzis Zebnis, misi zomebis, Tevzamde daSorebis dadgenis
saSualebas iZleva.
metalSi ultrabgera pragtikulad STanTgmis gareSe vrceldeba.
ultrabgeruli lokaciis meTodis gamoyenebiT SesaZlebelia didi sisqis

detalSi umciresi defeqtis aRmoCena.
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ultrabgeris  damsxvrevi mogmedeba  gamoiyeneba  ultrabgeruli
sarCilavis dasamzadeblad.

ultrabgera gamoiyeneba muris uwvrilesi nawilakebis dasaWerad,
gogirdmJavas warmoebaSi gogirdmJavas nislis dasalegad.

ultrabgeruli rxevebi gamoiyeneba instrumente bSi. qirurgiaSi iseTi
skalpelis, piris gamoyenebisas, romelic ultrabgerul rxevas axorcielebs,
sxeulis gsovilis kveTa ufro efeqturad xdeba.

ramdenadac adamianis rbili qsovilebis akustikuri winaRoba odnav
gansxvavdeba wylis winaRobisagan, SeiZleba vivarau doT, rom areTa gayofis
sazRvarze ( epidermisi -derma-fascia -kunTi) SeiZleba moxdes ultrabgeruli

sxivebis gardatexa.

10.4.ultrabgeris mogmedeba adamianis organizmze

infrabgerisgan gansxvavebiT, ultrabgera arsebiT gavlenas ar axdens
adamianis  organizmze. adamianis organizmze ultrabgeris gavlenis
ganxilvisas unda gasaTvaliswinebelia ultrabgeriTi talRebis rxevis
maRali sixSire da mcire talRis sigrZe, ris gamoc ultrabgera ver
vrceldeba haeris sivrceSi. aseTi talRebis energiis gabnevis koeficienti
Zalian maRal ia da amitom ultrabgeruli rxevebs axasiatebs lokaluri
zemogmedeba, e.i. organizmze mogmedebs gavrcelebis garemosTan  uSualod
Sexebisas. zemoTnaTgvami samarTliania maRali SixSiris
ultrabgerebisaTvis, xolo rac Seexeba dabalsixSirul ultrabgerebs, maT
SeuZl ia haeris sivrceSi gavrceleba. adamianze aseTi ultrabgeris
xangrZlivi mogmedeba momakvdinebel xasiaTs atarebs da SeuZlia nervuli
sistemis dazianeba. ultrabgeris xangrZlivi da sistematuri mogmedebisas
iwyeba  gul -sisxlZzarRvTa da  endokrinuli sistemis  cvlileb
ultrabgeruli talRebis xangrZlivad mogmedebisas irRveva sivrcis
SegrZneba.

ultrabgeris biologiuri  zemogmedeba misi  intensivobiT
ganisazRvreba. ultrabgeris xangrZlivi da sistematuri zemogmedebisas

dazianebis sawyis stadiaze viTardeba vegeto -sisxlZzarRv ~ Ta distonia da
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asteniuri  sindromi.  cvlilebaTa gamomJRavnebis xarisxi  bevradaa
damokidebuli rogorc mogmedebis xangrZlivobaze, ise ultrabgeris
intensivobaze, da es mogmedeba Zlierdeba xmauris  speqtrSi
maRalsixSiruli rxevebis arsebobisas. Tu speqtrSi aseT I Xmauri arsebobs,
SeimCneva smenis organos gaRizianeba.

ultrabgerasTan xangrZlivi kontaqgtis SemTxvevaSi SemCneuli dazianeba
gamokveTil xasiaTs Rebulobs. ultrabgeris lokaluri zemogmedebis
dros adgili aqvs xelis vegetatiur polinevrits. esaa periferiuli
nervuli sistemis nervebis daavadebebi. aseTi zemogmedeba SesaZlebelia
moxdes periferiuli nervuli sistemis centraluri kvanZis virusuli
infeqciiT dazianebisas.

es niSnavs, rom adamianze ultrabgeris xangrZlivma zemogmedebam
sixSirisa da intensivobis gansaz Rvruli parametrebis SemTxvevaSi SeiZleba
gamoiwvios kunTebis moZraobaSi momyvani moZraobis centrebis dazianebasTan
dakavSirebuli motoruli funqciis darRveva. individualuri
Taviseburebebisgan damokidebulebiT aseTi zemogmedeba iwvevs kunTebis
jgufis dasuste bas da SemdgomsSi moZraobis unaris dakargvas, e.i. SeiZleba
gamoiwvios dambla.

aRsaniSnavia, rom peplebs, Ramurebs, zogierT Cits, Tevzs, delfinebs
agvT grZnobaTa ultrabgeruli organoebi, romlebic exmareba maT sivrciT
orientirebaSi. aris momentebi, rodesa c adamians esmis ultrabgera.
magaliTad, rodesac JRers sirena da sastveni.

Tanamedrove medicinaSi ultrabgera agtiurad gamoiyeneba simsivneebis,
nervuli  sistemis, xerxemlis daavadebaTa  mkurnalobisas.  magram
mrewvelobaSi ultrabgeris gamoyenebam mZlavri gam osxivebis SemTxvevaSi
SeiZleba ziani miayenos adamianis ganmrTelobas. mcire sixSiris
ultrabgeris kontagturma zemogmedebam SeiZleba gamoiwvios temperaturis
mateba, gavilis an Cxvletebis SegrZneba, xolo Sedegad sxeulis
dasxivebuli nawilis droebiTi dabulJe ba. yvelaferi damokidebulia
ultrabgeris zemogmedebis xangrZlivobaze da intensivobaze. cxovelebi

sxvanairad reagireben ultrabgeraze, ramdenadac sxvanairad aRigvamen
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sixSireTa diapazons. ultrabgeris gamo cxovelTa  janmrTeloba ar
uaresdeba.
ultrabgera farTod gamoiyeneba teqgnikisa da mrewvelobis sxvadasxva
dargSi, gansakuTrebiT analizisa da kontrolisaTvis, medicinaSi (Terapia,
girurgia, diagnostika).
ultrabgera uaryofiTad mogmedebs adamianis janmrTelobaze, misi
fiziologiuri mogmedeba sami ZiriTadi mizeziTaa gamowveuli: Tburi
efeqtiT, wnevis cvlilebiT da kavitaciiT (calkeuli ujredebis daSIiT da
gsovilebSi sxvadasxva cvlilebebiT).
bgeriTi talRis gavrcelebi sas cocxal gsovilSi aRZruli wneva iwvevs
protoplazmis Tvisebebis Sec vlas. xolo ultrabgeriT aRZr uli kavitacia
iwvevs calkeuli ujredebis daSlas da gsovilebSi sxvadasxva cvlilebas,
aseve temperaturis Zlier lokalur awevas
damcavi saSualebebis gareSe ultrabgerul danadgarTan muSaoba iw vevs
adamianis gadaRlas, sisustes, yurebSi tkivils, Tavis Zlier tkivi Is,
gulisrevas, SeiZleba adgili egnes paTologiur cvlilebebs, nervuli sis -
temis funqcionalur darRvevebs, sisxlis formulis cvlilebas.
adamians, romelic xSirad ganicdis ultrabgeruli  rxevebis
zemogmedebas, uWirs yuradRebis mokreba da wonasworobis dacva.
ultrab  gera iwvevs nervuli sistemis funqcionalur darRvevas, wnevis
cvlilebas, sisxlis Semadgenlobisa da Tvisebebis cvlilebebs. xSiria
Civili Tavis tkivilze, swraf daRlaze da smenis daqveiTebaze.
cocxal organizmebze ultrabgeris mogmedebis meganizmebi ukiduresad
mravalgvaria. gansakuTrebiT uaryofiTad mogmedebs nervul ujredebze.
ultrabgera uaryofiTad mogmedebs adamianis janmrTelobaze, misi
fiziologiuri mogmedeba sami ZiriTadi mizeziTaa gamowveuli: Tburi efeqtiT,
wnevis cvlilebiT da kavitaciiT (calkeuli ujredebis daSIT da
gsovilebSi sxvadasxva cvlilebebiT).
gsoviliT STanTgmuli ultrabgeris energia gadadis siTboSi, rac iwvevs
sxeulis temperaturis awevas. dabali intensivobis ultrabgeris talRis

mogmedebisas ZiriTadad Tburi efeqti aRiZvreba, zomieri intensivobis
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ultrab  geris mogmedebam SeiZleba paralizi gamoiwvios, xolo maRali
intensivobis ultrabgeram _ sikvdili.

adamians, romelic xSirad ganicdis ultrabgeruli  rxevebis
zemogmedebas, uWirs yuradRebis mokreba da wonasworobis dacva. ultrabgera
iwvevs nervuli sistemis fungcio nalur darRvevas, wnevis cvlilebas, sisxlis
Semadgenlobisa da Tvisebebis cvlilebebs. xSiria Civili Tavis tkivilze,
swraf daRlaze da smenis dagveiTebaze.

mogmedi sanitariul -higienuri normebiT ultrabgeris wnevis done 16

khc sixSiris diapazonSi ar unda aRem atebodes Sesabamisad 75 -110 db-s, xolo

20-100 khc sixSiris diapazonSi _ 110 db -S.

profilaqgtikuri RonisZiebebi : distanciuri marTva, avtoblokireba,
danadgarsa da momsaxure personals Soris ekranis mowyoba, ultrabgeruli
danadgaris moTavseba calke kabinaSi an s aTavsSi. ultrabgeris wyarosTan
uSualo kontaqgtis Tavidan asacileblad yvela manipulacia unda Catardes
mxolod danadgaris gamorTvis Semdeg, xolo Tu gamorTva mizanSewonili
araa, muSa operaciis Casatareblad aucilebelia specialuri damWerebisa da
manipulatorebis g amoyeneba. winaswari da perioduli samedicino Semowmeba
(weliwadSi erTxel) _ nevropaTologis, Terapevtis, oTolaringologis
monawileobiT.

individualuri dacvis saSualebebi: xmaurwinaRi (umjobesia garegani),

xelebis dasacavad _ ormagi xelTaTmani (Signidan bambis , garedan rezinis).

Tavi 11

11.1garemo da eleqtromagnituri gamosxiveba
problemis saerTo mdgomareoba

jandacvis msoflio organizaciis monacemebis mixedviT ukanaskneli
aTwleulebis ganmavlobaSi warmoigmna da sistemurad Camoyalibda cocxal

sistemebze, maT Soris adamianis organizmze negatiuri zemogmedebis kidev

erTi faqgtori. es negatiuri fagtoria bunebrivi da t egnogenuri warmoSobis

sxvadasxva intensivobis elegtromagnituri velebisa da eleqgtromagnituri

gamosxivebis komplegsi. problemis masStabi imdenad didia, rom jandacvis
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nax. 45. elegtromagnituri gamosxivebis skala

ekologiis TvalsazrisiT eleqtromagnituri veli garemos energetikuli

dabinZurebis erT  -erT saxes warmoadgens. energetikuli dambinZureblebi

(Tburi da radiaciulis garda) ar akumulirdeba bunebaSi, xolo

biosferoze gavlenas axdens mxolod maTi warmogmnis dros. akumulirebadi

dabinZureba mavne nivTierebebi da energiis zogierTi saxea, romlebic
araakumulirebadisgan  gansxvavebiT grovdeba garemoSi da cocxal

orga nizmebSi.

elegtromagnituri  rxevebis diapazoni Sedgeba (marjvnidan -marcxniv)
dabalsixSiruli  radiotalRebisgan,  elegtromagnituri  gamosxivebis

infrawiTeli  speqtrisgan, eleqgtromagnituri gamosxivebis  xiluli

speqtrisgan, ultraiisferi  gamosxivebsgan, rentgenisa da gama
gamosxivebisgan.

elegtromagnituri speqtri warmoadgens eleqtromagnituri gamosxivebis
sixSireTa yvela diapazonis erTobliobas.

elegtromagnituri talRebi masis armgone gamosxivebaa, romelic fotonebiT

vrceldeba. fotoni (berZ . photostsinaTle) anu gvanti nulovani masis mqone
elementaruli nawilakebis nakadia. aseTi nakadis saxiT vrceldeba garemoSi

radiotalRebi, xiluli sinaTle, agreTve lazeris, ultraiisferi,

infrawiTeli, rentgenis da gamagamosxiveba.
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nax. 46. eleqtromagnituri talRebis speqtri

elegtromagnituri dabinZureba mavnebelia aramarto adamianisaTvis,
aramed zians ayenebs garemosac.
sawarmoo da sayofacxovrebo doneze eleqtromagnituri  velebisa da
eleqtromagnituri gamosxivebis saxiT garemos energogajerebulobis
gazrdam gamoiwvia bunebriv fonTan SedarebiT maTi jamuri daZabulobis
mkveTrad gazrda 100 <10 O00CGjer, ramac Segmna pirobebi bunebrivi
warmoSobis eleqtromagnituri velebisa da eleqgtromagnituri gamosxivebis
pereformirebisaTvis da moculobiTi lokaluri elegtromagnituri

anomaliebis warmo sagmnelad, romlebic pirobiTad SeiZleba warmoadgendnen

Al agebso, Afzol ebso da maT sxvadasxva for mi s
geofi zi kur. Al andSaftebi o6 an fAgeofi zi kur. vel
Sebrunebul i reliefebio, romel Ta mdgomiar eoba

cocxali sitemebisaTvis, ramdenadac maTi formireba da ganviTareba
xdeboda eleqgtromagnituri velebisa da elegtromagnituri gamosxivebis

sxva pirobebSi. amis Sedegad isini pirdapir negatiur gavlenas axdenen
adamianisa da sxva cocxali sistemebis fizikur ve lebze. arsebuli
cvlilebebis damadasturebelia sxvadasxva paTologiebiT mosaxleobis
avadobis mkveTrad gazrda maSin, rodesac TiTqos cxovreba ufro
keTilmowyobilia, xolo jandacvis sistemis mdgomareoba SedarebiT

gaumjobesebuli.
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11.2.elegtromagnituri gamosxiveb a _21-e saukunis safrTxe
yoveli xelsawyo, romelic gamoimuSavebs an moixmars eleqtroenergias,
gmnis elegtromagnitur gamosxivebas.

ganviTarebuli da umetesoba ganviTarebadi qveynis ekologebi SeSfoTebas

gamoxataven garemos normaluri fungcionirebisaTvis axali safrTxis _

eleqtromagnituri  gamosxivebis gamo, ramdenadac eleqtromagnitur
gamosxivebasTan brZola sakmaod problematuria. aRsaniSnavia, rom emg
SeuZlia  daarRvios adamianis funqciebisa da sistemebis normaluri
muSaoba. amasTan, saSiSia gavlena elegtromagn ituri velisa, romlis
umetesoba imyofeba adamianis uSualo siaxloves e.i. sayofacxovrebo
tegnika. magaliTad, muSaobis dros feni gmnis Zlier magnitur vels, xolo

Tu gaviTvaliswinebT, rom feni ukaviaT TavTan axlos, mogmedeba aris
sakmaod maRali. Tu gaviTva liswinebT, rom Tanamedrove adamiani or
eleqtroxelsawyos _mobilur telefonsa da kompiuters mudmivad iyenebs,

advili warmosadgenia adamianze mavne zemogmedebis xarisxi.

ukanasknel wlebSi galaqebsSi mkveTrad gaizarda yvela sixSirul
diapazonSi elegtromagnitu r gamosxivebis sxvadasxvagvari wyaroebis
raodenoba. gansakuTrebul problemas warmoadgens SenobaTa
elegtroteqnikuri mowyobiloba (transformatorebi, sakabelo xazebi da

misT.), romlebic dRe -Ramis ganmavlobaSi, uwyvetad asxiveben sacxovrebel
saTavsebs, romle bSic isedac aris macivari, uTo, mtversasruti,
eleqtroRumeli, televizori, kompiuteri, da sxva mravali
eleqtroxelsawyo.

11.3.eleqtromagnituri smogi

elegtromagnituri  smogi aris adamianis mier Segmnili xelsawyoebisa da
mowyobilobebis  mier Segmnili  elegtrom agnituri gamosxivebis
erToblioba. esaa adamianis samyofelis dabinZureba aramaionizirebeli
gamosxivebiT, romelsac gamoasxivebs eleqgtromagnituri  energiis

momxmarebeli, gadamcemi da magenerirebeli mowyobiloba da romelic
aRizvreba arasrulyofili tegnikis da/ an misi araracionalurad gamoyenebis

gamo.
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eleqtromagnituri smogi , gimiuris msgavsad, araxelsayrelad mogmedebs
adamianze, cxovelTa da mcenareul samyaroze, da gulisxmobs met -nakebad
mudmiv dones.

eleqtromagnituri smogi SeiZleba daiyos sam jgufad:

_ smogi Ria adgilis (quCis) ;

__smogi saTavsis (sanaTi xelsawyoebisgan);

__smogi mobiluri kavSiris mowyobilobebisgan

Ria adgilis eleqtromagnituri smogi SeiZleba gamoiwvios sxvadasxva
gadamcemma radiotegnikurma obiegrma, maRali Zabvis elegtrogadamcemma

xazebma, neonisa da sxva saxis reklamis gamoyenebam, eleeqtrotransportis

xazebma, eleqtroficirebulma rkinigzis transportma. Ria adgilze
eleqtromagnituri velis maRali donis Sesagmnelad saWiroa mZlavri
wyaroebi.

fungciuri  gadamcemebis  mier  Segmnili  eleqtromagnituri  smogi

gansxvavdebian gamosxivebis wyarosa da mogmedebis mixedviT.
eleqtromagnituri smogis ZiriTad wyaros warmoadgens fiWuri telefonebi

da ka vSiris sabazo sadgurebi.

saTavsis smogis mizezia samrewvelo sixSiris denis sinusoidaze
parazituli daSreveba. ZiriTadad gamoiyeneba elegtromomaragebis ori
sistema: samrewvelo, samfaza (380 v), da gasanaTebeli, orfaza (220 v).
egspluataciis wesebis, Sesabamisi standartebis moTxovhaa Zaluri
samrewvelo (qselis yvela elementis damiweba. ganaTebis qselisaTvis
damiwebis an danulebis moTxov na vrceldeba mxolod gamanawilebel
mowyobilobaze _ 0,4 kv gvesadguridan gamanawilebel kolofamde. rozetebi,
gamomrTvelebi, xelsawyoebis umetesoba ar eqvemdebareba damiwebas, da isini
xdebian parazituli denebis gamomsxiveblebi, da pragtikulad
elegtromagnitur I smogis wyaroebi. aseT wyaroebs miekuTvneba eleqtroqura,

uTo da misT. iseTi xelsawyoebi, rogoricaa: airganmuxtvadi naTurebi,
kompiuteri, skaneri da sxva orgtegnika, romlebic aseve eleqtromagnituri

velis gamomsxivebelia, gamoirCeva imiT, rom eleqtroenergi as moixmaren

impulsurad. am d, ros yoveli impulsi TviT qgselSi iwvevs sapasuxo
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aRgznebas (SeSfoTebas), rac eleqtruli gselis sinusoidaze gmnis
parazitul daSrevebas.

galagebis eleqtromagnituri  dabinZurebis damaxasiaTebelia  misi
mravalsixSiruloba da mraval faqtoruloba, rodesac qalaqis teritoriis
garkveul ubanze zemogmedebas axdens sxvadasxva sixSiris, intensivobis da
ganTavsebis adgilis mgqone gamosxivebis ramdenime wyaro. aseT SemTxvevaSi

specialuri gamzomi aparaturis muSaobas problemebi egmneba.
11.4.el eqtromagnituri veli, misi saxeebi da klasifikacia

eleqtromagnituri mdgomareobis daxasiaTebisas gamoiyeneba terminebi

Ael eqtruli velio, Amagnituri vedaloi,0o.nel eqtrom
eleqtrul vels gmnis muxtebi.

magnituri veli igmneba sadenSi eleqtruli muxteb IS moZraobisas.

eleqtr ul i velis sididis daxasiaTebisaTvis gamoiyeneba eleqtruli velis

daZabuloba (), romlis erTeulia v/im (voltiimetrze).

[
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| lanpasnenue
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nax. 47. elegtromagnituri talRebis aRZvra el.sadenSi

magnituri  velis sidide xasiaTdeba magnituri velis daZabulobiT ( 1 ),
romlis erTeulia a/m (amperi/metrze). zedabali da ukiduresad dabali

sixSiris magnituri velis gazomvisas gamoiyeneba magnituri induqciis ( 1)
cneba, romlis erTeulia tl (tesla), teslas memilionedi na wili

Seesabameba 1,25 a/m. 10106t = 1,25a/m
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nax. 48. eleqtruli damuxtuli nawilakebis urTierTzemogmedeba

eleqtromagnituri veli materiis gansakuTrebuli formaa, romlis
saSualebiTac eleqtruli  damuxtuli nawilakebi zemogmedebas axdenen

erTmaneTze. elegtromagnituri velis arsebobis fizikuri mizezebi

dakavSirebulia imasTan, rom droSi cvladi eleqtruli veli [ gmnis
magnitur vels 1, xolo cvladi 1 _ grigalur eleqtrul vels: orive

komponenti [ da | ,icvlebian ra uwyvetad, e rTimeores aRagzneben.

uZravi an Tanabrad moZravi damuxtuli nawilakebis eleqgtromagnituri

veli uwyvet kavSirSia am nawilakebTan. damuxtuli nawilakebis
aCqgarebuli moZraobisas eleqtromagnituri vel
arsebobs maTgan damoukideblad eleqtromagnituri talRebis formiT, da ar

greba misi warmomgmneli wyaros moSorebisas (magaliTad, radiotalRebi ar
greba mis gamomsxivebel antenaSi eleqtruli denis ararsebobis
SemTxvevasSic ki).

wyaro , romelic gamosxivebis generirebas axdens, sinamdvileSi gmni S

eleqtromagnitur rxevebs, romelic xasiaTdeba sixSiriT.

|
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nax. 49. eleqtromagnituri talRis eleqtruli da magnituri mdgenelebi
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eleqtromagnituri talRis ZiriTadi parametrebia: talRis sigrZe ( [ ).
rxevis sixSire ( ¥) da garemoSi gavrcelebis siCqgare ( c ). talRis sigrZesa
da rxevis sixSires Soris aseTi damokidebulebaa:

_ 300000
f
¢ =300000t sinaTlis gavrcelebis siCqare, km/wm.

/

eleqtromagnituri gamosxivebis klasifikacia xdeba talRis sigrZis an
rxevis sixSiris mixedviT. talRis sigrzZis & didi mniSvnelobis gamo
radiotalRebis gavrcelebis ganxilva garemos atomuri agebulebis
gaTvaliswinebis gareSe SeiZleba.
gamonakliss warmoadgens mxolod Zalian mokle radiotalRebi,
romlebic esazRvreba speqtris infrawiTel ubans. radiodiapazonSi sustad
mJRavndeba gamosxivebis gvanturi Tvisebebic.
radiotalRebi aRiZvreba sadenebSi Sesabamisi sixSiris cvladi denis
gavlisas. da pir igiT, sivrceSi gamavali eleqgtromagnituri talRa sadenSi
aRZravs Tavis Sesabamis cvlad dens. es Tviseba gamoiyeneba radiotegnikaSi
antenebis konstruirebisas.
am diapazonis talRebis bunebrivi wyaroa elva. iTvleba, rom elva
warmoadgens Sumanis mdgari eleqt romagnituri talRebis wyaros.

radiotalRebis didi speqtri klasificirdeba calkeuli diapazonebis

mixedviT.
cxrili #8
sixSireTa klasifikacia
sixSire da diapazoni talRis sigrze sixSiris diapazoni
maRali sixSiris ( <)
grzeli 3t 1km
saSualo 1kmt 100m 100 khc £ 30 megahc
mokle 100t 10m
ultramaRali sixSiris ( ~e0:
ultramokle 10£ 1m 30 £ 300 megahc
zemaRali sixSiris ( . o)
decimetruli Imt 10sm
santimetruli 10t 1sm 300 £ 300000 megahc
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Tu manZili wyarosa da samuSao adgils Soris eleqtromagnituri tal Ris
sigrZis 1/6 -s ar aRemateba, eleqtromagnituri velis wyaros maxloblad
aRiZvreba induqciis zona. ufro Sor manZilze igmneba gamosxivebis anu
talRis zona. induqciis zonaSi adami ani imyofeba periodulad cvlad
elegtrul da magnitur velebSi, xolo gamosxivebis zonaSi adamiani
imyofeba Tanabari da erTdroulad cvladi eleqtruli da magnituri
mdgenelebis elegtromagnitur velSi.

wyaros mier Segmnili eleqtromagnituri veli sivrceSi uwyveti
ganawlebiT xasiaTdeba. igi vrceldeba sinaTlis siCgariT da mogmedebs
damuxtul nawilakebze da denze, ris Sedegadac velis energia sxva saxis
energiad gardaigmneba.

samuSao adgilze elegtromagnituri velis intensiuroba (simZlavris
nakadis simkvrive) icvleba generato ris simZlavris, gamosxivebis wyarodan
daSorebis da irgvliv ganlagebuli zedapirebidan arekvlis Sesabamisad.

radiosixSiris eleqgtromagnituri talRebis diapazonSi gamosxivebis
intensiuroba sxvadasxva erTeuliT gamoisaxeba, rac imiT aixsneba, rom
grZeli -, saSualo -, mokle - da ultramokle talRebis wyaroebTan samuSao
adgilebi imyofeba induqgciis zonaSi e.i. eleqgtruli da magnituri velebis

mdgenelebi mkacr TanafardobaSi ar imyofeba da amitom velis daZabuloba

ganisazRvreba eleqtruli velis daZabulobiT £ E (volti/metri) da magnk
turi velis daZabulobiT t H (amperi/metri). maRali (1 v )da ultramaRali
( v I wiXxSiris velebis daZabulobis gasazomad gamoiyeneba xelsawyo RGC[]

mikrotalRebis (decimetruli, santimetruli, milimetruli) wyaroebis
gamoyenebis SemTxvevaSi samuSao adgilebi imyofeba talRur zo naSi e.i.
gamosxivebis wyarodan talRis sigrZesTan SedarebiT mniSvnelovani
daSorebiT eleqgtromagnituri velis energia vrceldeba sxvadasxva konfi -
guraciis morbenali talRebis formiT. velis eleqtruli ( E) da magnituri
(H) mdgenelebisaTvis sama rTliania toloba E=377H. talRur zonaSi gamos -
xivebis intensiuroba fasdeba simZlavris nakadis simkvrivis mixedviT, gamo -
isaxeba erTeuliT milivati/sm 2 an mkvati/sm2. simZlavris nakadis simkvrive

izomeba xelsawyoTi . -1, 1 R [-1 da sxv.
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liTonTa induqciuri gaxurebisas gamosxivebis wyaros arasakmarisi
ekranirebis SemTxvevaSi samuSao adgilebze eleqtruli velis daZabulobam
SeiZleba miaRwios 100 v/m -s, xolo magnituri velis daZabulobam 20 -50 a/ms.
gansakuTrebiT didia elegtromagnituri velis daZabuloba Zveli nimuSi S
generatorebis ( | #4 5, -4 8§ 3-4-170/90d da sxv.) gamoyenebisas, romlebSic
gamosxivebis ZiriTadi wyaroebi ekranirebuli araa.

samecniero -kvleviTi dawesebulebebis laboratoriebSi, sadac gamoiye -
neba sxvadasxvagvari zemaRali sixSiris eleqtromagnituri velis w yaroebi,
rogorc wesi, gamosxivebis intensiuroba didi araa ( 1 sm 2.ze milivatis mea -
Tedi nawilebi).

maRalsixSiruli danadgaris muSaobisas SeiZleba adgili hgondes
haeris gaxurebas, agreTve mis dabinZurebas ozoniT an vercxliswylis
orTqliT (elegtrovakuumur war moebaSi) da sxv.

eleqtromagnituri velis mniSvnelovani Taviseburebaa misi dayofa e.w.

Aax!| oo daeufSoronebad. Aaxl oo zonasSi, anu [
wyarodan r<l| daSorebiT  eleqtromagnituri  veli  SeiZleba
kvazistatikurad CaiTvalos _ wyarodan daSorebisas e legtromagnituri

veli swrafad _ daSorebis kvadratis an kubis ukuproporciulad mcirdeba.

gamosxivebis fAaxl od zonasSi el egtromagni tur. \
aris. elegtromagnituri velis daxasiaTebisaTvis cvladi eleqtruli

velis [ da cvladi magnituri velis 1 gazomva xdeba cal -calke.

induqciis zonaSi veli ayalibebs velebis morbenal mdgenelebs

(elegtromagnitur talRebs).

ASoreol zona axdens eleqtromagnituri teaul RBebi s
zonaSi velis intensivoba wyarodan manZilis ukuproporciulad mcirdeba.

i Soeul 0 z on a B4377H sadac 377 aris vakuumis talRuri winaRoba , omi.

amitom, rogorc wesi, izomeba mxolod eleqtruli velis daZabuloba ( [),
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elegtromagnituri talRebis saerTaSoriso
klasifikacia sixSireebis mixedviT

cxrili # 9
sixSireuli diapazonis talRuri diapazonis diapazonis
diapazonisdasaxeleba sazRvrebi dasaxeleba sazRvrebi
ukiduresad dabali 3-30hc dekamegametruli 100-10
megam
zedabali 307 300hc megametruli 10- 1 megam
infradabali 0,3-3khc heqtokilometruli 1000- 100km
Zalian dabali 3-30khc miriametruli 100- 10km
dabali sixSiris 30- 300khc kilometruli 10- 1 km
saSualo 0,3-3 mhc heqtometruli 1-0,1km
maRali sixSiris 3-30mhc dekametruli 100-10m
Zalian maRali 30- 300mhc metruli 10-1m
ultramaRali 0,3-3ghc decimetruli 1-0,1m
zemaRali 3-30ghc santimetruli 10-1 sm
ukiduresad maRali 30-300ghc milimetruli 10-1mm
hipermaRali 3007 3000ghc decimilimetruli 1-0,1 mm
eleqtromagnituri talRebis speqtri
cxrili # 10
talRaan  gamosxiveba talRis sigrZe, m rxevis sixSire, hc
1 2 3
radiosixSiris diapazoni
zegrZeli( CDB) 10006ze meti 30 khc-ze naklebi
grZeli( DB) 100001000 30 300 khc
saSualo ( CB) 1000 100 300 3000 khc
mokle ( KB) 100 10 3 30 mhc
ultramokle:
metruli 101 30 300 mhc
decimetruli 10 1 dm 300 3000 mhc
santimetruli 10 1 sm 3 30 ghc
milimetruli 10 1 mm 30 300 ghc
submilimetruli 1 04mm 300 750 ghc
optikuri
i nfrawiTeli Tburi 0,7 mkamde 0,75 4000 thc
xilvadi 0,7_0,40 mkm 400 750 thc
ultraiisferi 0,4 200 750 1,51C thc
maionizirebeli
rentgenis 200 0,0 1,54 5A0 thc
gamasxivebi 0,06)-ze naklebi 5A.0-ze meti thc

khc _ kiloherci=10 3 herci

mhc _ megaherci=106 herci

thc _ teraherci=10 12

1 mkm _ mikrometri=10 -6 metri
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ghc_ gigaherci -1@ herci 16 _angstre ni=108 sm

momwifda mosaxleobis sacxovrebeli da samuSao adgilebis
Abi ol ogi uri komfortiso poziciidan gar emos
problema.
11.5.eleqtromagnituri velebi da gamosxiveba
eleq tromagnituri veli haerSi eleq tromagnituri talRebis saxiT

vrceldeba. misi gavrcelebis siCgare sinaTlis siCqares uaxlovdeba.

eleqtromagnituri veli xasiaTdeba sivrceSi uwyvetad gavrcelebiT,
damuxtul nawilakebze da el.denze mogmede bis unariT, ris Sedegadac
eleqtromagnituri velis energia gardaigmneba energiis sxva saxeSi.

eleqtromagnituri veli warmoadgens cvladi eleqtruli velisa da
masTan uwyvetad dakavSirebul magnituri velis erTobliobas.
elegtromagnituri velis nebismieri wyaros ir gvliv elegtromagnitur vels
yofen sam zonad:

axlo zona L induqciis zona,

Sualeduri zona __ interferenciis zona;

Sori zona _ talRuri anu gamosxivebis zona.

muSa saTavsSi iseTi wyaros arsebobis semTxvevaSi, romelic
gamoasxivebs grZel, saSualo, mokle da ultramo kle talRebs, Warbobs
induqciis veli, xolo mikrotalRebis warmogmnisas _ Sualeduri da
gamosxivebis veli.

indugciis velis elegtrul da magnitur mdgenelebs Soris ar arsebobs
gansazRvruli damokidebuleba da isini SeiZleba bevrad gansxvavdebodnen
erTmaneTisagan. induqciis zonaSi eleqtruli da magnituri mdgenelebis
daZabulobebis fazuri gadanacvleba 90 Ois tolia: rodesac erT -erTi
maTgani magsimums aRwevs, meore aRwevs minimums.

gamosxivebis zonaSi elegtromagnituri velis orive mdgenelis
daZabuilobebi fazaSi emTxveva erTmaneTs da nebismier momentSi

proporciul damokidebulebaSia erTmaneTTan.
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gamosxivebis wyarodan daSorebis kvaldakval eleqtromagnituri veli
swrafad miileva.

mkveTrad mimarTuli gamosxivebis wyaros (antenis) SemTxvevaSi Tu
antenis zomebi mniSvnelovnad aRemateba gamosxivebis talRis sigrZes,
gamosxivebis zonis sazRvari Sors gadaiwevs.

eleqtruli velis daZabulobis sazomi erTeulia volti/metri (v/m),
xolo magnituri velis daZab ulobisa _ amperi/metri (a/m).

gamosxivebis zonaSi (zemaRali sixSiris aparaturasTan) velis
intensivoba fasdeba energiis nakadis simkvrivis mixedviT, e.i. zedapiris
erTeulze dacemuli energiis raodenobiT. energiis nakadis simkvrivis
erTeulia vatim 2 (warmo ebuli erTeulebi: milivati/sm 2 mikrovati/sm 2)-

energiis nakadis simkvrive wyarodan daSorebis kvadratis
ukuproporciulia.

elegtromagnituri  veli ~ warmogmnis eleqtrostatikur ~ muxtebs,
romlebic eleqtrizaciis Sedegad aRiZvreba zogierTi rogorc Txevadi, ise
mya masalis zedapirze.

eleqtrizacia warmoigmneba ori dieleqtrikuli an dielegtrikuli
da gamtari masalebis xaxunis Sedegad, Tu es ukanaskneli izolirebulia
miwidan. oridielegtrikuli masalis gayofisasxdeba eleqtruli muxtebis
gayofa. masala, romelsac didi dielegtrikuli SeRwevadoba aqvs, imuxteba
dadebiTad, xolo meore uaryofiTad.

xaxunis garda statikuri muxtis warmogmnis mizezia  eleqtruli
induqcia, ris Sedegadac miwidan izolirebuli sxeulebi gareTa eleqtrul
velSi iZens eleqtrul muxts.

adamianze eleqgtro magnituri velis zemogmedeba dakavSirebulia masSi
susti denis gavlasTan. am dros eleqtrul travmebs adgili ara aqvs, Tumca
gaRizianebaze kanze analizatorebis refleqsuri reaqciis Sedegad
adamiani mowydeba damuxtul sxeuls, ramac SeiZleba gamoiwvios meqga nikuri
travma gverdiT ganlagebul sagnebTan Sejaxebis an simaRlidan

Camovardnis gamo, SesaZlebelia agreTve SiSisgan gonebis dakargva.

228



maRali Zabvis (ramdenime aTeuli kilovolti) eleqtrostatikur Zabvas
SeuZlia ujredis cvlileba da ganviTarebis Sewyveta, gamoiwvios
kataragta, romelsac mohyveba brolis amRvreva. eleqtrostatikuri velis

zemogmedebisadmi gansakuTrebiT mgrZnobiarea  centraluri nervuli da

gul -sisxlZarRvTa sistemebi, analizatorebi. adamianebi  uCivian
gaRizianebulobas, Tavis tkivils, Zilis dar Rvevas, apetitis daqveiTebas da
SXV.

maRali Zabvis (1 kv -ze meti) eleqtrostatikuri velis pirobebSi yofna
iwvevs nervul  -emociur daZabvas, dagancvas, Sromisunarianobis dagveiTebas,
dReRamuri  bioriTmis darRvevas, organizmis adaptaciuri maragis
daqgveiTebas .

eleqtrostatikuri  velis daZabuloba 60 kv/m -s Tu aRemateba,
dauSvebelia dacvis saSualebebis gareSe muSaoba.

elegtromagnituri talRa, vrceldeba ra wyarodan usazRvro sivrceSi
sinaTlis siCqariT, gmnis eleqtromagnitur vels, romelsac damuxtul
nawilakebze da denebze zemogmedebis unari aqvs, ris Sedegadac xdeba
eleqtromagnituri velis energiis gardagmna energiis sxva saxeebSi.

rac ufro mcirea elegtromagnituri talRis sigrZe da metia sixSire,
miT ufro mcirdeba gsovilSi talRis SeRwevis siRrme. es tendencia
SeimCneva manamde, sanam talRis sigrZe mocemul organizmSi mniSvnelovnad
aRemateba ujredis zomebs. Zalian maRali sixSiris dros gsovilebSi
eleqtromagnituri gamosxivebis SeRwevadoba kvlav izrdeba, magaliTad
rentgenisa da gama -gamosxivebisaTvis. gsovilebis dielegtrikuli
Tvisebebis sxvaoba ganapirobebs maTi gaxurebis araTanabrobas, makro - da
mikroTburi efegtebis warmogmnas temperaturis mniSvnelovani vardniT.

11.6. garemos eleqgtromagnituri dabinZurebis
saxeebi da masStabebi

adamians buneba mza saxiT ar aZlevs yvelafer imas, rac aucilebelia
misi moTxovnilebebis dasakmayofileblad. warmoigmna Sromisa da sawarmoo
sagmianobis aucilebloba. kacobriobis ganviTarebis progresma, warmoebis

zrdam, infrastruqturis (transporti, kavSiri d a misT.) Segmnam gamoiwvia
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adamianTa sazogadoebasa da biosferos Soris nivTierebaTa da energiebis

cvlis  gazrda.
zemogmedeba.

antropogenuli

dabinZureba. dabinZureba saerTod

garemoze adamianis zemogmedeba aris antropogenuli

zemogmedebis erT -erTi saxea antropogenuli

cvlileba, romelic srulad an ZiriTadad warmoadgens adamianis

sagmianobis Tanaur rezultats. dabinZurebas, romelic dakavSirebulia

esaa Cveni garemos araxelsayreli

adamianis sagmianobasTan, ewodeba
2 3G : . .
= 2 antropogenuli dabinZureba.
£ 10
v =§ 20| antrop ogenuli dabinZureba _ esaa nivTiereba da
»>95- 250w bLbogyds 10- . . . .
Sabanatel g energia, romelic an saerTod araa damaxasiaTebeli
£ R . : . . :
= 10 biosferosaTvis, an araa damaxasiaTebeli maTi
) . : . .. .
A 2 10w koncentracia da intensivoba. energiis saxiT garemo
J
——>,1014 binZurdeba siTboTi, maionizirebeli gamosxivebiT,
S,
elegtromagnituri vele biT, sinaTlis energiiT (maT
12
10m . .. . . . .
Soris ultraiisferi da infrawiTeli
40 . . . . .
10= gamosxivebiT), akustikuri xmauriT,
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50-160 “ac;
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vibraciiT, ultrabgeriT, infrabgeriT. ekologiis

TvalsazrisiT elegtromagnituri  gamosxiveba

energetikuli dab inZureba (Thuri

radiaciulis garda) ar kumulirdeba bunebasSi,

garemos energetikuli dabinZurebis erT -erTi saxea.

da

aramed gavlenas axdens biosferoze mxolod

warmoebis procesSi. akumulirebadi dabinZureba_

aris mavne nivTierebebi da energiis zogierTi saxe, romelic kumulirdeba

garemoSi da cocxal organizmebSi.

sxvadasxva

tegnikuri saSualebebis urTierTgavlenis Sesamcireblad,

agreTve radiodabrkolebebis donis Sesamcireblad Catarda TiToeuli

gamoyenebuli diapazonis saerTaSoriso  reglamentacia. gamomsxivebeli

tegnikuri saSualebis TiToeuli tipisaTvis gamoyofilia Tavisi

ubani.

gansazRvruli gvediapazonebi gamoyofilia radiomauwyeblobisaTvis,
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televiziisaTvis, radiokavSiris sxvadasxva saxisaTvis, radio -lokaciisaTvis
da a.S. diapazonis Tavisi ubnebi gaaCniaT samxedro daniSnulebis tegnikur
saSualebebs, calkea gamoyofili qvediap azoni radiomoyvarulTaTvis.
dadgenili mkacri moTxovnebi da SezRudvebi e.w. arazolovani gamosxivebis
doneze  gamomsxivebeli saSualebebis eleqgtromagnituri SeTavsebadobis
_erTdroulad muSaobis an grafikis mixedviT muSaobis uzrunvelyofis
saSualebas iZleva.

gamoTvlilia, rom kacobrioba moixmars miliardobiT tona nedleuls,
saTbobs, wyals, biomasas,atmosferul Jangbads, magram sasargeblo
produqtSi daxarjuli bunebrivi resursebis mxolod 1% gadadis. es exeba
eleqtromagnitur velsac. magaliTisaTvis ganvixiloT aseTi hipoTez uri
magaliTi. radiokavSiris, radiomauwyeblobis da televiziis tegnikuri

saSualebebi gamoasxiveben uzarmazari raodenobis eleqtromagnitur

energias.

gadamcemebis simZlavre icvleba milivatidan (magaliTad,
radiotelefonis yurmilis gadamcemis simZlavre) aseulobi T kilovatamde
da erTeul megavatamdec Ki (radiomauwyeblobis gadamcemebi).

telekomunikaciis saSualebebiT gamosxivebul eleqtromagnitur energias
agvs gansazRvruli daniSnuleba _ man unda imogmedos mimRebi mowyobilobis
Semaval wredze. Tu vivaraudebT, rom TiToeu li mimRebi mowyobilobis
normaluri muSaobisaTvis aucilebelia 1 mvt simZlavre, advilia imis
gamoTvla, rom garemodan 100 kvt simZlavris erTi gadamcemis
el eqgtromagni turi energiis fAamoRebisaTviso saW
elegtromagnituri  energiis nawili kos mosur sivrceSi vrceldeba,
danarCeni ki garemos mier gaifanteba (STainTgmeba): atmosferos, garemos
sagnebis, maT Soris  biologiuri obieqtebis mier. unda aRiniSnos, rom
elegtromagnitur energias gamoasxivebs mravali sxva tegnikuri saSuleba,
romelTa ZiriTad I funqcia araa dakavSirebuli gamosxivebis winaswar
ganzraxul procesTan, magaliTad, energetikuli danadgarebi,
eleqtroficirebuli transporti, eleqtrogadamcemi xazebi, sayofacxovrebo

xelsawyoebi, kompiuterebi da misT. eleqtromagnituri dabinZurebis dones
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jer ar miuRia globalurad saSiSi xasiaTi, Tu ar CavTvliT ukanaskneli

aswleulis manZilze gaCenilda mudmivad mzard radiofonis dones, romlis

gveSac igulisxmeba dedamiwaze yvela gamomsxivebeli saSualebis jamuri
efeqti. maRali donis eleqtromagnituri gamosxiveba lok alizebulia wyaros
maxloblad da arsebobs mxolod gamomsxivebeli tegnikuri saSualebis

muSaobis  periodSi. maRali donis elegtromagnituri  gamosxiveba
lokalizebulia wyaros maxloblad da arsebobs mxolod gamomsxivebeli

tegnikuri saSualebis muSaobis periodSi.

11.7. eleqgtromagnituri  dabinZurebis wyaroebi da masStabebi
ukanasknel ramdenime aTwleulSi  mniSvnelovhad gaizarda iseTi
mowyobilobebis gamoyeneba, romelic gamoasxivebs eleqgtromagnitur sxivebs.
adamianis mier elegtromagnituri velebis aTviseba dakavSireblia grzZ eli
talRebis (talRis sigrZze 1 10 km) diapazonis gamoyenebasTan, rac
ganpirobebuli iyo am diapazonSi radiokavSiris da radiomauwyeblobis
ganviTareba. Semdeg didi tempebiT daiwyo ganviTareba televiziam, da
gamoyenebuli talRis sigrZis diapazoni gafarTovda m okle talRis
sigrZis mxares. radiolokaciisa da radionavigaciis ganviTarebasTan erTad
agtiurad daiwyo metruli, decimetruli da santimetruli diapazonis
talRebis aTviseba. amJamad Znelia mecnierebis, teqnikis, ekonomikis dargis
dasaxeleba, sadac ar gamoiyenebo des radioelegtronuli aparatura, maT
Soris eleqtromagnituri velis gamomsxivebeli.

magaliTisTvis  moviyvanoT satelekomunikacio = sagmianobis da
mowyobilobis saxeebi, romlebic warmoadgenen sxvadasxva diapazonSi
eleqtromagnituri energiiT garemos gajerebis mizezi:

- 300 hc-mde (1000kande} sxvadasxva warmoSobis statikuri velebi,
energetikuli  danadgarebi, eleqtrogadamcemi xa zebi, videodispleis
terminalebi

- 0,3 _ 3 khc (11000_100 km) _ radiogadamcemis modulatorebi, samedicino
xelsawyoebi, induqciuri gaxurebis, sawrTobi, SeduRebis, sadnobi da

Cawmendis eleqtruli Rumlebi;
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-3 _ 30 khc (100_10 km) _ kavSiris saSualebebi, radionavigaciis
sistemebi, radiogadamcemebis modulatorebi, samedicino xelsawyoebi,
indugciuri gaxurebis, sawrTobi, SeduRebis, sadnobi da Cawmendis
eleqgtruli Rumlebi, videodispleiani terminalebi;

-30 _ 300 khc(10 _1 km) _ radiomauwyebloba, radionavigacia, sazRvao da
saaviacio kavSiri, radiolokacia, videodispleiani terminalebi,
eleqtroforezi, liTonis induqciuri gaxureba da dnoba;

-0,3 _ 3 mhc (1 _ 0,2 km) radiomauwyebloba, radionavigacia, sazRvao
radiotelefonia,samoyvarulo radiokavSiri, industriuli radiosixSiruli
xelsawyoebi, amplituduri  modulaciani gadamcemebi, saSemduReblo
aparatebi, naxevargamtaruli masalebis warmoeba, samedicino xelsawyoebi;

-3 _ 30mhc (100 _10 m) radiomauwyebloba, samoyvarulo radiokavSiri,
globaluri  kavSiri, maRalsixSiruli Terapia, magnituri rezonansuli
aRmgznebi, dieleqtruli gaxureba, mergnis Sroba da Sewebeba, plazmuri
gamaxureblebi;

-30 300 mhc (10 £ 1 m) _ moZravi kavSirigaxure  ba,sixSirul
modulirebuli radiomauwyebloba, telemauwyebloba, saswrafo daxmareba,
magnituri rezonansuli aRmgznebi, dieleqtruli gaxureba, plastmasis
SeduReba, plazmuri gaxureba;

-0,3 _ 3 ghc (100 _10 sm) _ radiosareleo xazebi, moZravi kavSiri,
radiolokacia, radionavigacia, telemauwyebloba, mikrotalRuriRumeli,
samedicino xelsawyoebi, plazmuri gaxureba, nawilakebis amaCgarebeli;

-3 _ 30 ghc (10 _ 1sm)_ radiolokacia, Tanamgzavruli kavSiri,moZravi
kavSiri, meteorologiuri lokatorebi, radiosareleo xazebi, dacvis
si gnalizacia, plazmuri gaxureba, TermobirTvuli sinTezis danadgarebi;

-30 _ 300 ghc (10 _1 mm) _ radiolokacia, Tanamgzavruli kavSiri,
radiosareleo xazebi, radionavigacia.

moyvanili CamonaTvalis mixedviT kacobrioba iyenebs elegtromagnituri
gamosxivebis pragtiku lad mTel sixSirul diapazons. adamianis mier

Segmnili  elegtromagnituri garemo Sedgeba velebisagan, romlebic
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gamosxivdeba winaswarganzraxulad an warmoadgens Sxva xelsawyos

gamoyenebis Tanaur produgts.

11.8. garemos eleqtromagnituri dabinZurebis
problemis Tanamedrove mdgomareoba

ukanasknel wlebSi dedamiwaze Segmnil axal ekologiur pirobebTan, e,w.
Agaremelseqtromagnitur dabinZurebasTano, dak:
eleqtromagnituri gamosxivebis  ZiriTadi bunebrivi da antropogenuli
wyaroebi, agreTve cocxal organizmebze eleqtromagnituri gamosxivebis
mogmedebis biologiuri efeqgtebi.

eleqtromagnituri velebis biologiuri mogmedebis problema
mniSvnelovani gaxda saerTaSoriso organizaciebisa da saxelmwifo

organoebis  sagmianobisaTvis .

jandacvis msoflio saerTaSoriso organizaciam cocxal bunebaze
elegtromagnituri gamosxivebis zemogmedebis problema prioritetul
problemaTa siaSi  Seitana . dadgenilia eleqtromagnituri gamosxivebis
zemogmedebis sanitariul -epidemiologiuri normativi romliTac
reglamentirebulia eleqt romagnituri gamosxivebis usafrTxo intensivoba
romlis drosac ar gamomJRavndeba organoebis  fungcionirebis sistemis
droebiTi darRvevac ki da ar gadadis organizmis  dacviTi meqanizmebis
daZabvaze.

garemos elegtromagnituri dabinZurebis problemis gadawyveta
komplegsuri amocanaa romelic moicavs  socialur ,  ekonomikur da
sxvadasxva uwyebebisa da samrewvelo korporaciebis politikur

interesebsac ki, moiTxovs samecniero -kvleviTi samuSaoebisa da proeqtebis

koordinirebas . eleqgtromagnituri gamosxivebis zemogmedebisagan
ekologiuri garemos usafrTxoebis koncefciaSi mTavaria organizmis

mdgradobisa da ekosistemis  stabilurobis SesanarCuneblad intensivobis

zRvruli dasaSvebi normatiuli mniSvnelobis dadgena.
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amdenad kacobriobis bedi mniSvnelovhad igneba damokidebuli imaze,
Tu ramdenad efeqtur meTods moZebnis mecniereba eleqtromagnitur

gamosxivebasTan sabrZolvelad

maRali  sixSiris elegtrodanadgarebis da radioeleqtronikis farTod
danergvis Sedegad adamianebi elegtromagnituri velis zegavlenis gveS
aRmoCndnen

11.9. eleqtromagnituri gamosxivebis regulirebis aspeqtebi

11.9.1ekonomikuri aspeqtebi

axalma samrewvelo tegnologiebma gamoiwvia eleqtromagnituri
gamosxivebis wyaroebis Segmna da sayovelTao gavrceleba. radiotegnikuri
xelsawyoebisa da sistemebis, axali tegnologiuri procesebis gamoyeneba
iwvevs garemosSi eleqtromagnituri energiis gamosxivebas.
eleqtromagnituri gamosxivebis donis amaRleba ZiriTadad dakavSirebulia
kavSirisa da informatizaciis saSualebebis ganviTarebis daCqgarebul
tempebTan, ris gareSec SeuZ lebeli igneba Semdgomi samecniero -teqnikuri
progresi.

90iani wlebis dasawyisidan elegtromagnituri velis wyaroebis
strugturaSi moxda cvlilebebi, romlebic dakavSirebulia maTi axali
saxeebis ( personaluri da mobiluri komunikaciis fiwuri da sxva saxis)
SegmasTan, tele - da radiomauwyeblobis axali sixSiruli diapazonebis
aTvisebasTan, distanciuri dakvirvebisa da kontrolis saSualebebis
ganviTarebasTan da a.S. am wyaroebis Taviseburebas warmoadgens
Aradi odafarvi so Tanabari zoni s Segmna,
eleqtromagnituri fonis gazrda.

kavSiris, informaciis gadacemis da damuSavebis, transportis da
mTeli rigi Tanamedrove teqgnologiebis dargebis gegmebis analizi
gviCvenebs, rom wuaxloes momavalSi kidev ufro gaizrdeba garemoSi
elegtromagnituri  energiis  magener irebeli  tegnikuri  saSualebebis

gamoyeneba.
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Tanamedrove ekonomikis pirobebSi  aucilebelia eleqgtromagnituri
gamosxivebis regulirebis ekonomikuri meganizmebis Semotana.

11.9.2ekologiuri aspeqtebi

sainformacio saSualebebis teqgnologiurma ganviTarebam gamoi wvia is,
rom elegtromagnituri velis mudmivi zemogmedebis pirobebSi aRmoCnda
ekosistemis mniSvnelovani nawili, gansakuTrebiT galagis pirobebSi, galaqis
mimdebare teritoriebze, agreTve lokalur, pragtikulad dausaxlebel
pirobebSi. gamoqveynebuli monacemebis a nalizi gviCvenebs
eleqtromagnituri velis maRali donis, maT Soris Tburi mniSvnelobis,
arsebobas adamianisaTvis miuwvdomel, magram florisa da faunis
samflobeloSi. Tumca, eleqtromagnituri velis, rogorc garemos fizikuri
faqgtoris normireba tardeba mxolod adamianisaTvis misi sanitariul
higienuri ~ Sefasebis  mizniT, xolo  ekologiuri normativebi
eleqtromagnituri velis wyaroebisaTvis ar arsebobs. eqsperimentuli
samuSaoebis analizi gviCvenebs, rom elegtromagnituri veli metad
mgrZnobiare faqtoria ekosistemis yv ela elementisaTvis adamianidan

umartivisebamde.
11.9.3. socialur  -politikuri aspeqtebi

XXI saukune xasiaTdeba samecniero  -tegnikuri progresis wamyvani
roliTa da samrewvelo ganviTarebis mTeli procesis inteleqtualizaciiT.

eleqtromagnituri gamosxivebiT garemos dabinZurebam saSiSi xasiaTi
miiRo da praqgtikulad gamovida kontrolidan. Tu adre eleqgtromagnituri
gamosxivebis higienurad mniSvnelovani donis zemogmedebas ganicdida
adamianebis SezRuduli wre da es ZiriTadad dakavSirebuli iyo profesiul
sagmianobasTan, amJamad SeiZleba saubari mTels mosaxleobaze
elegtromagnituri gamosxivebis zemogmedebaze.

gamoikveTa samecniero -tegnikuri progresis Sedegebsa da xelsayrel
garemoze adamianis uflebebs Soris optimaluri Tanafardobis gansazRvris

aqgtualuri problema.
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dRis wesrigSi dga s elegtromagnituri gamosxivebis  zemogmedebis

mareglamentirebeli axali sanitaruli normebisa da wesebis SemuSaveba.

11.10. eleqtromagnituri gamosxivebis bunebrivi wyaroebi

ganasxvaveben eleqgtromagnituri velis bunebriv da xelovnur wyaroebs.

miliardobiT wlis manZilze dedamiwis bunebrivi eleqtromagnituri
veli, warmoadgenda ra pirvelad ekologiur fagtors, mudmiv zemogmedebas
axdenda da axdens yovelive cocxalze. evoluciuri ganviTarebis kvaldakval
cocxali arsebebisstruqgturul -funqciuri organizeba icvleboda bunebriv
elegtromagnituri ~ fonis  ryevis zemogmedebis  qvesS. bunebrivi
eleqtromagnituri foni ki icvleboda mzis agtivobis periodebSi, rodesac
mZlavri korpuskularuli nakadi iwvevs dedamiwis magnituri velis mkveTr
xanmokle cvlilebebs. unda aRiniSnos, rom aseve bunebr ivia dedamiwis
magnituri velis ryevebic.

es movlena, romelmac miiRo magnituri gariSxlis saxeli, rogorc wesi,
aisaxeba yvela ekosistemis, adamianis CaTvliT, mdgomareobaze. magnitur
gariSxals bevri  mecnieri adaptogenur faqtorad miiCnevs. am periodSi
Seim@eva gul -sisxlZarRvTa sistemiT, nervul -somaturi da sxva daavadebebiT
adamianebis mdgomareobis gauareseba. magnituri qariSxali gavlenas axdens

cxovelebzec, gansakuTrebiT Citebze da mwerebze.

nax. 51. dedamiwis eleqtruli da magnituri velebi

tegnikur ganviTarebas , rogorc adamianis sagmianobis Sedegs, arsebiTi

cvlilebebi Seaqvs bunebriv.  magnitur  velSi , aZlevs ra mocemul
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geofizikur faqtors axal struqturas da intensivobas mkveTrad

aZlierebs  mis zemogmedebas dedamiwaze yvela arsebuli eleqtromagnituri

veli SeiZleba gavaerTianoT or jgufSi . bunebriv , dedamiwisTvis
damaxasiaTebel da nebismier biolgiur obieqtze mudmivad mogmed da
xelovnur (tegnogenur ), adamianis  tegnikuri sagmianobiT  gamowveul
eleqtromagnitur velebad .

bunebriv elegtromag nitur  vels miekuTvneba dedamiwis magnituri  veli ;

kosmosuri , ciur sxeulTa radiotalRebi ; mzis gamosxiveba, romelic
gamosxivebis farTo  speqtriT  xasiaTdeba ; dedamiwis atmosferoSi mimdinare
atmosferul -klimaturi movlenebi (elva ilonosferoSi mimdinare
cvlilebebi ), agreTve dedamiwis Rrma fenebSi sxvadasxva teqtonikuri

moZraobebis dros mimdinare procesebis mdgenelebi .

bunebrivi organizmebi ujredul doneze an ganicdian adaptacias
bunebriv elegtromagnitur gamosxivebasTan, an gamoimuSaveben ukugmedebis
sistemebs, romelic gamoricxavs organizmis daRupvas.

11.11. eleqtromagnituri velis bunebrivi wyaroebis daxasiaTeba

cocxali organizmebis evoluciis mTeli epogis manZilze maT
saarsebo garemoSi - biosferoSi arsebobs eleqtromagnituri veli.

eleqtromagnituri velis ZiriTadi bunebrivi wyaroebia:

atmosferuli eleqtroba;

mzisa da galagtikis radiogamosxiveba (Tanabrad ganawilebuli
samwroSi);

dedamiwis eleqtruli da magnituri velebi ( Weqgaguxili, dabali

elegtromagnituri gamosxiveba)
11.11.Jatmosferuli eleqgtroba

atmosferuli elegtroba ewodeba elegtromagnitur vels, romelic
warmoigmneba atmosferuli ganmuxtvis Sedegad. dedamiwis ionosferoSi da
mis zedapirze warmogmnil bunebriv talRasatarSi  gavrcelebul
dabalsixSiruli elegtromagnitur talRebs atmosferiki (an ubralod,

sferiki) ewodeba. aseTi talRebis jgufuri siCqare axlosaa vakuumsSi
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sinaTlis siCgaresTan, xolo am talRebis wyaros atmosferuli eleqtruli
ganmuxtva, magaliTad, Weqga -quxili warmoadgens. atmosferuli eleqgtrobis
sixSiruli diapazoni farToa. Wega -quxilis  ganmuxtvi s axlo raionSi
atmosferikis eleqtromagnituri velis eleqgtruli mdgenelis daZabuloba 10
khc-Tan axlo sixSireze aTeul, aseul da aTaseul v/im tsac ki aRwevs.
atmosferiks susti milevadoba axasiaTebs da SeiZleba mniSvnelovan
manZilze gavrceldes.
atmosferikebi s ZiriTadi keraa tropikuli sartyelis kontinentebi,
xolo zeda ganedebTan Wega -quxilis sagmianobis intensivoba mcirdeba.
cnobilia Weqa -quxilis dRe -Ramuri da sezonuri perioduloba. Weqa
qguxili dakavSirebulia agreTve mzis aqtivobasTan: mzeze afeTqgebebis d ros
atmosferikebi mniSvnelovnad Zlierdeba.

11.11.2mzisa da galaqtikis radiogamosxiveba

mzisa da galaqtikis radiogamosxivebis sixSiruli diapazoni sakmaod
farToa 10 mhc -dan 10 ghc -mde. mzis radiogamosxivebis intensivoba pirdapir
kavSirSia mzis aqtivoba sTan.

am radiogamosxivebis intensivoba icvleba dReRamuri periodulobiT,
rac dakavSirebulia dedamiwis brunvasTan gamosxivebis wyaros mimarT.
garda amisa, radiogamosxiveba intensivoba icvleba 27 -28 dRis
periodulobiT, rac dakavSirebulia mzis brunvasTan, da , bolos, mzis
agtivobis 11 -wlian periodulobasTan.

11.11.3edamiwis magnituri veli Lgeomagnituri veli

dedamiwas aqvs magnituri veli, araerTgvarovani Tavisi struqturiT da
dinamikuri TvisebebiT. erT -erTi klasifikaciis mixedviT geomagnituri veli
warmoadgens ramdenime velis jams:

dedamiwis sferos erTgvarovanidamagnitebiT Segmnili velebi;

dedamiwis sferos Rrma fenebis araerTgvarovnebiT Segmnili velebi,
kontinenturi velebi;

dedamiwis zeda qergis gansxvavebuli damagnitebiT ganpirobebuli

velebi, anomaliuri velebi;
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dedamiwis gareT arsebuli wyaroebis mier Segmnili velebi, gare
velebi;

geomagnituri veli SeiZleba damaxinjdes, amasTan aRZras anomaliebi:

kontinenturi, romlis farTobi kontinentebis Sesadaria;

regionuli, romelic ikavebs aTeul an aseul kvadratul kilo metrs;

lokaluri, romelic aRiZvreba iq, sadac magnituri ganebi
ganlagebulia dedamiwis zedapirTan.

geomagnituri veli Sedgeba mudmivi da cvladi velebisgan. cvladi
geomagnituri veli icvlieba

_ esaa mSvidi da aRgznebuli variaciebi, romelTa amplitudebi da
faze bi icvleba dReRamis ganmavilobaSi da wlis  manZilze mzis
agtivobasTan dakavSirebiT,;

esaa geomagnituri  pulsaciebi _Zalian dabali  sixSiris

eleqtromagnituri talRebi, romelic SeimCneva dedamiwis zedapirze.

Sesabamisad, dedamiwis magnituri veli ganicdis ganu wyvetliv
cvlilebas, romlis sirTule aisaxeba sxvadasxva parametris cvlilebaze.

sakiTxi geomagnituri velis biologiuri mniSvnelobis Sesaxeb bolomde

dadgenili araa. kvlevebiT dadgenilia, rom cocxali organizmebis
fungciur  -dinamikuri parametrebis ryevebi ari s ara SemTxveviTi, aramed
kanonzomieri. SedarebiTma  analizma  gamoaaSkarava  biosferoSi

cxovelgmedebis  singronulobisa da  sinfazurobis  sxvadasxvagvari
gamovlena.

11.11.4dedamiwis eleqtruli veli

dedamiwis atmosferoSi arsebobs eleqtruli veli, vertikalurad
nmarTuli dedamiwis zedapiris mimarT ise, rom es zedapiri damuxtulia

uaryofiTad, xolo atmosferos zeda fenebi b dadebiTad.

am velis daZabuloba damokidebulia geografiul ganedze: velis
daZabuloba magsimaluria Sua ganedebze, xolo ekvatorTan da polusebTan
kl ebulobs. dedamiwis zedapiridan manZilis gazrdiT dedamiwis

eleqtruli veli mcirdeba.
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dedamiwis eleqtruli velis  sidide ganicdis periodul wliur da
dReRamur cvlilebas. dReRamuri cvlileba atarebs rogorc
saerToplanetur, ise adgilobriv xasiaTs. sxvadasxva gane dis okeanis Tavze
da polarul areSi dedamiwis eleqtruli velis cvlileba xdeba erT
universalur droSi da mas ewodeba unitaruli variacia. es variacia
dakavSirebulia Wega -quxilis jamur sagmianobasTan dedamiwis sferoze,
romelic aseve ganicdis dReRamur cvlile bebs. xmeleTis danarCeni nawilis
Tavze dedamiwis eleqtruli velis dReRamuri cvlileba dakavSirebulia
agreTve WeqaquxilTanac da SeiZleba mnisvnelovnad icvlebodes wlis
droisgan damokidebulebiT.

jandacvis msoflio organizacia  Tvlis, rom Tanamedrove
eleqtroma gnituri gamosxiveba da misi mogmedeba mosaxleobaze ufro
saSiSia, vidre narCeni birTvuli maionizirebeli gamosxiveba. sakiTxi
aRi arebul i a i mdenad agtual ur ad, rom oel eqtrc
jandacvis msoflio organizaciam adamianis janmrTelobaze zemogmedebi S
saSiSroebis mixedviT pirvel adgilze daayena.

evrokavSiris  qveynebis araionizirebuli gamosxivebisgan dacvis

saerTaSoriso komisia yvela saxelmwifos mTavrobas aZlevs rekomendacias

yvelaze efeqturi profilagtikuri da tegnikuri saSualebebi da
RonisZiebebqtrdmagni turi smogi so mogmedebi s
dacvisaTvis.

samwuxarod, aramarto qalagSi mcxovrebi adamianebi, aramed mis
farglebs gareT macxovreblebic eleqtromagnituri gamosxivebis
zemogmedebis qgveS imofebian. dedamiwis zedapiri Tavis TavSi
eleqtromag nituri gamosxivebis bevr wyaros moicavs, romlebic gavlenas
axdens cocxali organizmebis janmrTelobaze. aseT bunebriv wyaroebs
geopaTogenuri zonebi ewodeba. aseT zonebSi adamianis didxans yofna
iseTive Sedegs iwvevs, rogorsac elegtromagnituri gamosxivebis wyarosTan
axlos. geopaTogenuri zonebis strugtura rTulia da polimorfuli.
garemos mdgomareoba ganisazRvreba garemos aramarto tegnogenuri

dabinZurebis xarisxiT, aramed mTeli rigi odiTgan arsebuli bunebrivi
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xasiaTis faqtorebiT, romelTa Soris wamyvania dedam Iwis gerqis zogierTi
araerTgvarovneba. aseTi araerTgvarovnebaa, magaliTad, teqtonikuri skdomis
da dazianebebis zonebi, miwisqveSa wylis nakadebi, UuZvelesi dafluli
mdinaris (paleomdinaris) kalapoti, sxvadasxva doneebze gamavali wyalgveSa
wylebis nakadeb is gadakveTa, geologiuri gadanatexebi, sasargeblo da
usargeblo wiaRiseulis budobi da sxv.

samecniero kvlevebi aCvenebs, rom adamianis organizmze biopaTogenuri
uaryofiTi faqtorebis zemogmedeba realobaa, romlis gaTvaliswinebac
aucilebelia. specialiste bma gamoavlines kavSiri onkologiur daavadebebs,
gulis iSemiur daavadebebs, gabneul sklerozs, astmur brongitsa da
geopaTogenur zonebs Soris. am zonebis Tavze savaraudoa adamianis qceviTi
funqciebis cvlileba, ramac SeiZleba gamoiwvios travmatizmis da
tran sportze avariulobis momateba. am zonebze adgili aqvs agreTve
mcenareTa morfozebis ricxvis zrdas, Teslis aRmocenebisa da sasoflo
sameurneo kulturebis  mosavlianobis Semcirebas. adamianis organizmze
geopaTogenuri zonebis zemogmedeba, zogierT raionSi Tavis i uaryofiTi
SedegebiT antropogenuli fagtorebis zegavlenas aRemateba. geopaTogenuri
zonebis saSiSroeba kidev isaa, rom amaRlebulia gamtaroba sxvadasxva
bunebrivi  airisaTvis, romelTa koncentraciis amaRleba safrTxes
warmoadgens. dedamiwis mantiidan gamoyofili aseTi airebia radoni,

vercxliswylis orTgli da sxv.
11.11.5planetis eleqtromagnituri veli

adamianis sxeulis bioriTmebi mWidro kavSirSia mzis garSemo
orbitaze dedamiwis moZraobasTan da adamianis garSemo eleqgtromagnituri
velebis intensivobasTan. dedami waze yvela arseba
daaxloebiT 8 hc sixSireze, rac planetis eleqtromagnituri velisTvisaa
damaxasiaTebeli. dedamiwis energiis pulsaciaSi cvlilebebi uSualo
gavlenas axdens organizmis sisxlis wnevaze, sunTqvaze, gulis musaobaze,

i munur sistemaze da hormonebis gamomuSavebac ki.
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eleqtruli deni garemo sivrceSi yovelTvis gmnis magnitur vels.
statistika aCvenebs, rom dedamiwaze magnituri qariSxlis periodSi
sagrZnoblad matulobs adamianebi, romlebic mimarTaven fsiqologebisa da
fsigiatr ~ ebis samsaxurs. eqsperimentulad dadgenilia, rom magnitur velebSi
anomaliebi iwveven anomaliebs adamianTa da cxovelTa qcevaSi.

adamianze elegtromagnituri dabinZurebis (gamosxivebis) gavlenis
Sesaswavlad samecniero egsperimenti Catarebul igna miwisgveSa o r sruliad
izolirebul oTaxSi, amasTan erT -erTi oTaxi daculi iyo dedamiwis
magnituri velisgan, xolo meore _ ara. am oTaxebSi ori Tvis ganmavlobaSi
monacvleobiT imyofeboda ramdenime aseuli adamiani. orive oTaxis
macxovreblebis fiziologiur procesebsa da ¢ cevaSi moxda cvlilebebi,
magram adamianebma, romlebic dedamiwis magnituri velisgan izolirebul
oTaxSi cxovrobdnen, TiTgmis srulad dakarges orientacia. Semdeg oTaxSi
Segmnes eleqtromagnituri veli, romelic dedamiwis velis imitacia iyo, da
mis macxovreblebSi anomaliuri movlenebi gaqra. aSkaraa, rom dedamiwis
veli gansazRvravs adamianebis biologiur saaTebs.

ukanaskneli  saukunis  manZilze  adamianma  mkveTrad  Secvala
eleqtromagnituri garemos xasiaTi. dRes bunebrivi planeturi veli
gajerebulia elegtromagnituri d abinZurebis xelovnuri wyaroebiT.

aSS-Si, magaliTad, aRricxulia 500 aTas milze meti maRali Zabvis
gadamcemi xazebi, 10 aTasze meti radio - da telesadguri, 35 milionze meti
sxvadasxva eleqtruli gadamwodi, 10 milionze meti mikrotalRuri Rumeli
da 250 aTasze meti radiotelefoni satranslacio sadgurTan erTad.

dRes dedamiwis zedapirze radiotalRebis simkvrive mzis gamosxivebis
intensivobas 100 milionjer aRemateba. amdenad, Zalian sainteresoa bunebriv
samyaroSi msgavsi SeWris Sedegebi.

11.11.6planetis elegtromagnituri veli

geopaTogenuri zonebi warmoadgens sxvadasxva bunebrivi fagtorebis
komplegss, romelic igmneba dedamiwis zeda fenasa da mis Tavze arsebul
dedamiwiszeda atmosferoSi. adamianis xangrZlivi yofna aseTi teritoriis

farglebSi iwvevs funqciur d arRvevebs da daavadebebs. aseT zonaSi
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tegnikuri sistemebi, Senobebi da nagebobani gacilebiT swrafad gamodian
wyobidan an ingrevian.
Tanamedrove adamiani mudmivad imyofeba dedamiwis elegtromagnituri
velis mogmedebis zonaSi. aseT vels, romelsac foni ewodeba, yovel
sixSireze agvs gansazRvruli done, romelic zians ar ayenebs adamians, da
normalurad iTvleba. bunebrivi eleqtromagnituri speqtri moicavs talRebs

hercis measedi da meaTedi nawilidan aTasobiT gigahercamde.

nax. 52. eleqgtromagnituri gamosxivebis tegno genuri wyaroebi
11.12teqnogenuri  eleqtromagnituri gamosxiveba
_ dasaxlebuli sivrcis ekologiuri faqtori
Tanamedrove  dasaxlebuli teritoriebis sivrceebi gajereb ulia
sxvadasxva diapazonis eleqtromagnituri gamosxivebiT romlebic
gamowveulia teqgnikuri saSualebebis da mowyobilobebis muSaobiT .

garemoSi mudmivad izrdeba elegtromagnitizmis koncentracia da saerTo
eleqtromagnituri dabinZurebis saxes Rebulobs. ukanasknel wlebSi
eleqtromagnituri  gamosxivebisagan garemos dabinZureba aranakleb
milionjer gaiz arda, globalur masStabebs miaRwia da mniSvnelovnebiT
gadaaWarba gimiuri da radiaciuli fagtorebis gavlenas.

egsperimentuli monacemebis mixedviT elegtromagnituri gamosxiveba
biologiurad agqtiuria yvela sixSirul diapazonSi. igi mniSvnelovnad
aRemateba bunebr iv dones, romelic Camoyalibda biosistemis ganviTarebis

procesSi da ganpirobebulia bunebrivi gamosxivebebis zemogmedebiT.
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tegnogenuri elegtromagnituri gamosxivebis yvela diapazoni
intensiurad mogmedebs adamianis janmrTelobaze da bunebrivi garemos
mdgomareobaze. maTi saSiSroebis maRali xarisxi Zlierdeba imiT, rom
Sedegebi SeiZleba gamomJRavndes sakmaod xangrZlivi drois Semdeg da
negatiurad mogmedebs imunur da genetikur mdgradobaze. adamianis
janmrTelobisTvis saSiSroebis gansakuTrebiT maRali xarisxi axasi aTebs
eleqtromagnituri gamosxivebis magnitur mdgenels.

eleqtromagnituri gamosxiveba warmoadgens materiis gansakuTrebul
formas, romelic xasiaTdeba eleqtruli da magnituri Tvisebebis
gamomJRavnebis erTobliobiT. nebismieri sistema, romelic gmnis, anawileb S
da moixmars eleqtrul energias, aucileblad gmnis eleqtromagnituri
gamosxivebas, romelic jgufdeba wyaros SigniT da mis gareT
eleqtromagnituri velebis saxiT.

eleqtromagnituri veli warmoadgens eleqtruli da magnituri velebis
urTierTgmedebis strugturas. amasT an, droSi cvalebadi eleqtruli veli
(igmneba eleqtruli muxtebiT) warmoSobs magnitur vels (warmoigmneba
gamtar substanciaSi eleqgtruli muxtebis moZraobisas), romelic Tavis
cvlilebisas, Tavis mxriv, gmnis grigalur eleqtrul vels. orivemdgeneli_
eleqtruli  da m agnituri  velebi _  uwyveti gmedebisas iwveven
urTierTaRgznebas, romlis procesSic xdeba moZravi nawilakebis aCgareba.
eleqtromagnituri velebis formireba damokidebulia wyarosgan daSorebaze
da midis or stadiad. pirvel stadiaze eleqtromagnituri veli imyofeba
e.w. induqciis zonaSi da aqvs statikuri Tvisebebi. elegtromagnituri velis
Semdgomi formireba intensivobis zrdiT (damuxtuli nawilakebis siCqare)

mas gadaiyvans elegtromagnituri talRis zonaSi, romelSic formirdeba

gamosxiveba.

yvelaze farTo speqtriT warmodgenilia elegtro -magnituri  velis
xelovnuri wyaroebi. tegnogenuri xelovnuri elegtromagnituri gamosxiveba
gmnis bunebrivi elegtromagnituri gamosxivebis dinamikurad mzard
danamats, ris Sedegadac izrdeba cxovelgmedebisaTvis saerTo
saSi Sroeba.
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yvelaze farTo speqtriT warmodgenilia eleqgtromagnituri  velis
xelovnuri wyaroebi, romelnic SeiZleba daiyos Semdeg jgufebad:

_ danadgarebi da aparatebi, romlebic TviTon gamoasxiveben garemoSi
elegtromagnitur  vels: sxvadasxva diapazonis da sixSiris rad io -
satelevizio  samauwyeblo  sadgurebi;  radiolokaciuri  danadgarebi;
ultrasonografiuli, fizio -lazeruli danadgarebi; mikrotalRovani
Rumlebi; samrewvelo dieleqgtrikuli gaxurebis da maRalsixSiruli deniT
wrTobis aparatebi da sxva analogiuri danadgarebi da xelsawyo ebi;

_ danadgarebi da aparatebi, romlebSic gaedineba eleqtruli deni da
garemoSi gamoasxiveben parazitul elegtromagnitur vels. am jgufs
miekuTvneba: eleqtroenergiis gadacemis maRali Zabvis xazebi; gamanawilebeli
aparatura, satransformatoro, denis momxmarebe li Zravebi,
elegtrogamacxeleblebi, eleqtroqurebi, videodispleis  terminalebi,
macivrebi, televizorebi da a.S.

aseTi danadgarebis muSaobis Sedegad adgili agvs garemoSi eleqtro -
magnituri velebis aRZvras da maT gavrcelebas. danadgaris muSaobisas
gamosxivebis w yaros warmoadgens: induqgciuri koWa, muSa kondensatori,
maRali sixSiris generatori, transformatori, antenebi da sxva kvanZebi.

elegtromagnituri  talRebis zemogmedebis TvalsazrisiT garkveul
saSiSroebas warmoadgens maRali  Zabvis gadamcemi eleqtroxazebi,
eleqtr oenergiis gamanawilebeli  sistemebi, rkinigzis da saqalaqo
transportis, metropolitenis sakontaqgto qselebi da sayofacxovrebo
elegtromowyobiloba. aseTi zemogmedebis Sedegi SeiZleba iyos swrafi
daRliloba, centraluri nervuli, imunuri, reprodugciuli, endokrinuli
sistemebis funqciis moSla, avTvisebiani warmonagmnebis ganviTareba (Tavis
tvinis, sarZeve jirkvlebis), leikozebi da sxv.

SvedeTSi da aSS -Si Catarebulma (1958 -1977) kvlevebma aCvena, rom
eleqtrogvesadgurebidan, transformatorebidan 150 m radiusSi magnituri
velis indugcia 0,3 mkil -s* aRemateboda. am obieqtebTan mcxovreb adamianebSi
simsivneebisa da leikozebis ricxvi orjer meti iyo mosaxleobis sxva

nawilTan SedarebiT. 1991 wels aSS -Si gamogveynebulma kvlevis Sedegebma
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gamoavlina leikoziT daavadebis riski im m osaxleobisaTvis, romelic
regularulad xmarobs eleqtrogamaTboblebsa da eleqtrul sabnebs.

eleqgtroenergiis gadamcemi xazebis trasis gaswvriv dadgenilia
sanitariul -damcavi zonis sigane, romelic damokidebulia am xazebSi

gamavali eleqgtrulidenis Zabvaze.

cxrili #1 1
Zonis sigane, m 10 20 40 50
eleqtrogadar_ncerr_l xazebS i 20 20 400 735
gamavali denis Zabva, kv
sanitariul -damcavi zonis miRma eleqtruli velis daZabuloba ar unda

aRematebodes E=0,5 kv/m.

aranakleb  saSiSroebas warmoadgens eleqtruli talRebis zemogmedeba

biologiur obieqtebze radio -telelokaciuri  sadgurebis, energetikuli

danadgarebis maxloblad. aseTi zemogmedebis didi wili modis fiWur,

mobilur, Tanamgzavrul da sxva kavSirebze. Cvens binebSi
eleqtromowyobilobebi da m is irgvliv elegtrokabelebi, eleqgtrofarebi,
liftebis elegtrokveba eleqtro magnituri velis wyaros warmoadgens.

* mktl (mikrotesla) _ magnituri velis induqciis erTeulia Sl sistemasSi

eleqtromagnituri velis sayofacxovrebo wyaroebi

cxrili #12
manZzili, ro melzedac emv -is done 0,2 mktl -ze
ware naklebia
aerogrili momuSave xelsawyodan 1,4 metri
televizori “Sony~ ekranidan 1,1 metri, kedlidan 1,2 metri
ornaTuriani gamanaTebeli 0,03m
elegtroRumeli 0,4m
macivari “stinol -110~ karidan 1,2 metri
macivari “minsk-11~ kompresoridan 0,1 metri
uTo “Philips~ i 0,23 m
eleqgtroradiatori 0,3m

elegtromagnitur vels gaaCnia garkveuli energia da vrceldeba

elegtromagnituri talRis saxiT, romlis ZiriTadi parametrebia: talRis
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sigrZe, rxevebis sixSire, gavrcelebis siCqgare. cxrilSi warmodgenilia
eleqtromagnituri talRebis mTeli speqtri.
eleqtromagnituri ekologiis problemebSi gamoiyo sami mimarTuleba:

9 biofizikuri, romelic ikvlevs eleqtromagnitur velebTan
biologiuri gsovilebis urTierTqmedebas;

1 samedicino -biologiuri, ro melic  Seiswavlis garemoze da
adamianze eleqgtromagnituri fagtoris zemogmedebas da axdens mis
normirebas;

f'samecniero -tegnikuri , romlis mizania garemoSi elegtromagnituri
velebis analizis da saWiroebis SemTxvevaSi maTgan dacvis meTodebisa da
saSualebebis SemuS aveba.
dReisaTvis dagrovilia pirveli ori mimarTulebiT mdidari samecnieri
masalaa dagrovili, Tumca ukanasknel wlebSi mwvaved dadga sxvadasxva

tegnikuri saSualebis da pirvel rigSi garemoSi telesakomunikacio

radiosaSualebebis  elegtromagnituri  velebis  gavrcel ebisanalizis
aucilebloba. es dakavSirebulia mravalricxovan ekologiur da
sanitariul -higienur amocanebTan, romlebic unda aisaxos gamomsxivebeli

obieqtebis usafrTxod ganlagebis sakiTxebis gadawyvetaSi. amasTan
gamoiyeneba mogmedi normativebi da meToduri doku mentebi, romlebSic
moyvanilia eleqtromagnituri velebis zRvruli dasaSvebi doneebi sixSiris
yvela  diapazonisaTvis. teqnikur literaturaSi eleqtromagnituri
gamosxivebisgan dacvasTan dakavSirebiT gamoiyeneba mravalgvari termini
da gansazRvreba, rogoricaa: ele gtromagnituri Tavsebadoba,
eleqtromagnituri terorizmi, bioelegtromagnituri Tavsebadoba,
bioelegtromagnituri terorizmi, informaciis dacva, eleqtromagnituri
usafrTxoeba da sxv. dReisaTvis ukve cxadia aRniSnul sferoSi
gamoyenebuli terminebis unifikacia.

d ReisaTvis cnobilia, rom mosaxleobaze mogmedi samrewvelo sixSiris
magnituri  velebis higienurad mniSvnelovani yvelaze gavrcelebuli
wyaroebia 0,4 kv eleqtromomaragebis sistemis arabalansirebuli denebi

(gadinebis  denebi). eleqtromomaragebis aRniSnuli sis temebi moicavs
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elegtrosadens, SenobaSi moTavsebul elegtrotegnikur mowyobilobas,
transformatorebs, sakabelo xazebs, gamanawilebel farebs.

dReisaTvis dagrovilia pirveli ori mimarTulebiT mdidari samecniero
masalaa dagrovili, Tumca ukanasknel wlebSi mwvaved d adga sxvadasxva
tegnikuri saSualebis da pirvel rigSi garemoSi telesakomunikacio
radiosaSualebebis  elegtromagnituri  velebis  gavrcelebisanalizis
aucilebloba. es dakavSirebulia mravalricxovan ekologiur da
sanitariul -higienur amocanebTan, romlebic unda aisaxo s gamomsxivebeli
obieqtebis usafrTxod ganlagebis sakiTxebis gadawyvetaSi. amasTan
gamoiyeneba mogmedi normativebi da meToduri dokumentebi, romlebSic
moyvanilia eleqgtromagnituri velebis zRvruli dasaSvebi doneebi sixSiris
yvela diapazonisaTvis.

tegnikur lit eraturaSi eleqgtromagnituri gamosxivebisgan dacvasTan
dakavSirebiT gamoiyeneba mravalgvari termini da gansazRvreba, rogoricaa:
elegtromagnituri Tavsebadoba, elegtromagnituri terorizmi,
bioelegtromagnituri Tavsebadoba, bioelegtromagnituri terorizmi,
inf ormaciis dacva, elegtromagnituri usafrTxoeba da sxv. dReisaTvis ukve

cxadia aRniSnul sferoSi gamoyenebuli terminebis unifikacia.

11.13teqnogenuri  elegtromagnituri gamosxivebis wyaroebi
tegnogenuri elegtromagnituri gamosxivebis inicireba xdeba ori
saxeobis wyaroebiT  (energetikuli mdgenelis  rxevis  sixSiris sididisgan

damokidebulebiT ).

elegtromagnituri velis xelovnuri wyaroebi SeiZleba daiyos Semdeg

jgufebad:

_danadgarebi da aparatebi, romlebic TviTon gamoasxiveben garemoSi
elegtromagnitur  vels: sxv adasxva diapazonis da sixSiris radio -
satelevizio samauwyeblo sadgurebi; radioloka ciuri danadgarebi;
ult r asonografiuli, fizio -lazeruli danadgarebi;  mikrotalRovani
Rumebi; sam r ewvelo dieleqtr ik uli gaxurebis da maRalsixSir uli deniT
wrTobis aparatebi da s xva analogiuri danadgarebi da xelsawyoebi;

249



_danadgarebi da aparatebi, romleb Sic gaedineba eleqgtruli deni da
garemoSi gamoasxiveben parazitul eleqtromagnitur vels. am jgufs
miekuTvneba: eleqtroenergiis gadacemis maRali Zabvis xazebi;
gamanawilebeli aparatura, satransformatoro, denis momxmarebeli Zravebi,
eleqtrogamacxeleblebi, eleqtroqurebi,  videodispleis terminalebi,
macivrebi, televizorebi da a.S.

aseTi danadgarebis muSaobis Sedegad adgili agvs garemoSi eleqtro -

magnituri velebis warmogmnas da maT gavrcelebas. danadgaris muSaobis as
gamosxivebis wyaros warmoadgens: induqciuri koW a, muSa kondensatori,
maRali sixSiris generator i, transformator I, antenebi da sxva kvanZebi.

elegtromagnituri talRebis zemogmedebis TvalsazrisiT garkveul
saSiSr oebas warmoadgens maRali Z abvis gadamcemi eleqt roxazebi,
eleqtroenergiis gamana  wilebeli sistemebi, rkinigzis da saqalago
transpo r tis, me tropolitenis sakontagto gselebi da sayofacxov r ebo
eleqtromowyobiloba. aseTi zemogmedebis Sedegi SeiZleba iyos swrafi
daRliloba, centraluri nervuli , imunuri,  re pr oduq ci uli, endokrinuli
sistemebis funqciis moSla, avTvisebiani warmonagmnebis ganviTareba (Tavis
tvinis, sar  Zeve jirkvlebis), leikozebi da s XV.

SvedeTSi da aSS -Si Catarebulma (1958 -1977) kvlevebma aCvena, rom
eleqtro  qvesadgurebidan, transformatorebidan 150 m radiusSi magnituri
velis induqcia 0,3 mkitl -s* (mikrotesla _ magnituri velis indugciis

erTeulia S| sistemaSi) aRemateboda. am obiegtebTan mcxovreb adamianeb Si

simsivneebi sa da leikozebi S ricxvi orjer met i iyo mosaxleobis sxva
nawil Tan SedarebiT. 1991 wels aSS -Si gamogveynebulma kvlevis Sedegebma
gamoavlina leikoziT daavadebis riski im mosaxleobisaTvis , romel ic
regularulad xmarob s eleqtrogamaTboblebs a da eleqgtrul sabnebs.

aranakleb saSiSroebas warmoadgens eleqtruli talRebis zemogmed eba
biologiur obieqtebze radio -telelokaciuri sadgurebis, energetikuli
danadgarebis maxloblad. aseT i zemogmedels did i wili modis fiwur,
mobilur, Tanamgzavrul da sxva kavSirebze. Cvens binebSi
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elegtromowyobilobebi da mis irgvliv elegtrokabelebi, eleqtrofare

liftebis elegtrokveba eleqtro  magnituri velis wyaros warmoadgens
eleqtromagnituri velis ZiriTadi wyaroebi a

eleqtrotransporti (tramvai, troleibusi, matarebeli);

eleqtrogadamcemi xazebi;

eleqtrosadeni (Senobis SigniT, telekomunikaciis);

sayofacxovrebo xelsawyoebi;

tele - daradiosadgurebi (satransliacio antenebi);

Tanamgzavruli da fiwuri kavSiri;

radarebi;

personaluri kompiuterebi

11.14 teqnikuri saSualebebis ganviTarebis tendenciebi

elegtromagnituri  energiis gamomsxivebeli teqgnikuri saSualebebis
ganviTarebaSi arsebobs sami tendencia, romelsac unda mieqces yuradReba
eleqtromagnituri ekologiis sakiTxebis TvalsazrisiT.

pirveli _ gamomsxivebeli saSualebebis raodenobis zrda maTi
tegnikuri aTvisebis da sixSiruli diapazonis ufro mWidrod Sevsebis,
radio kavSiris da radiomauwyeblobis gafarToebis, telemauwyeblobis
arxebis da sxva samsaxurebis gazrdis xarjze.

meore _ tegnikuri saSualebebis energetikuli potencialis gazrda
xelsawyoebisa da gadamcemebis simZlavris gazrdis, satelekomunikacio
saSualebebis gadam cemi antenebis efeqturobisa da maTi teritoriuli
koncentraciis gazrdis gamo.

mesame _ rTuli elegtronuli sayofacxovrebo tegnikis, personaluri
kompiuterebis da axali tegnologiebis sxva miRwevaTa danergva.

amJamad SeimCneva eleqtromagnituri faqtoris mxriv ek ologiuri
situaciis gauareseba. es unda  davukavSiroT, pirvel rigSi,
eleqtromagnituri velebis gamoyenebis sakiTxebis mimarT sauwyebo, xSirad

komerciuli da samomxmareblo midgomebis zrdas.
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gamomsxivebeli teqnikuri saSualebebisa da obieqtebis ganlageba xdeba
sacxovrebeli saxlebis saxuravebze daadamianebis masiurad yofnis zonebis
siaxlives ukve arsebuli elegtromagnituri viTarebis analizis da

gansaTavsebeli saSualebebis elegtromagnituri velebis prognozirebis

gareSe. rogorc wesi, gamomsxivebeli tegnikuri saSualebis gansaTavseblad

gamoiyeneba erTidaigive masiuri momsaxurebis TvalsazrisiT moxerxebuli
antenebis (anZebi, koSkebi, maRlivi Senobebi da a.S.) dayenebis adgilebi.
miuxedavad eleqtromagnituri  velebis  gamomsxivebeli  teqgnikuri
saSualebebis gamoyenebaze arseb uli reglamentaciis da SezRudvebisa,
komerciuli miznebiT zogjer xdeba higienuri parametrebisa da
eleqtromagnituri SeTavsebadobis parametrebis mixedviT

arasertificirebuli aparatura.

eleqtromagnitur ~ faqtoris gamo  araxelsayreli situacia
dakavSirebulia agr eTve garemos ekologiuri elegtromagnituri
monitoringis sust  materialur -tegnikur  bazasTan. normatiuli

dokumentaciis mixedviT  (Cemi ekologiidan) yovel obieqgts, romelic
gankuTvnilia garemoSi eleqtromagnituri energiis gamosxivebisaTvis,unda
hgondes sanita riuli pasporti, romelSic sxva monacemebTan erTad unda
iyos elegtromagnituri velebis gamoTvlili da gazomili doneebi da am
obieqtebis sanitariuli zonebis sazRvrebi. aRsaniSnavia isic, rom Zalian
dabalia mosaxleobis ekologiuri aRzrdis, ganaTlebisa daganviTar

done. es exeba elegtromagnituri ekologiis sakiTxebis Seswavlasac.

garemoSi  elegtromagnituri  velebis ZiiriTadi wyaroa

telekomunikaciis da radioteqnikuri sistemebi, rac dakavSirebulia imasTan,

ebis

rom eleqtromagnituri velebis gamosxiveba aris radioarxis ganuyofeli

movlena. radiokavSiris, radiomauwyeblobis da televiziis gamomsxivebeli
tegnikuri saSualebebi, rogorc wesi, mTel teritoriaze Tanabradaa
ganawilebuli. es imisaTvis keTdeba, rom adamianebis yofnis adgilebSi
Seigmnas elegtromagnituri velebis auc ilebeli intensivoba.

tegnikur saSualebebs aSeneben da ayeneben ise, rom moxerxebuli iyos

misi eqgspluatacia , magram ar figroben ekologiur Sedegebze. Sedegad
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gamomsxivebeli  teqnikuri saSualebebi moeqca galagis farglebSi,
telecentrebi_  yvelaze mWidrod dasa xlebul adgilebSi da a.S. amis
Sedegad ki tegnikuri saSualebebis maRali donis elegtromagnituri velebis
mogmedebis gveS aRmoCnda aramarto momsaxure personali, aramed uaxloesi
teritoriis mosaxleobac. Tumca  radiokavSiri, radiomauwyebloba
datelevizia _ civiliza ciis monapovaria da aravin apirebs masze uaris
Tgmas. garda telekomunikaciisa, mrewvelobaSi, mecnierebasa da medicinaSi
adamianisaTvis sasargeblo fizikuri, qimiuri da biologiuri efeqgtebis
Sesagmnelad gamoiyeneba mowyobiloba eleqtromagnituri  energiis
gadasacemad da koncentraciisaTvis. am miznebisaTvis gamoyofilia
sixSiruli  diapazonebi. konstruqciis arasrulyofilebis gamo aseTi
mowyobilobidan TiTgmis yovelTvis xdeba eleqtromagnituri
energiisGgaJonva. TiToeuli generatorimogmedebs rogorc eleqtromagnituri
vel ebis wyaro, romelic gamosxivebis simZlavris donisgan damokidebulebiT
SeiZleba gaxdes mavne zemogmedebis mizezi. elegtromagnituri velebis
gamomsxivebeli samrewvelo, samecniero da samedicino danadgarebis
raodenoba msoflioSi aRiricxebaaseul milionobiT, maTi ricXvi
yovelwliurad izrdeba 3 _ 7% -IT.

samrewvelo, samecniero da samedicino danadgarebis proeqtireba
Cveulebriv xdeba minimaluri Rirebulebis gaTvaliswinebiT aucilebel
operaciaTa Sesrulebisas. muSa zonaSi gamosxivebuli elegtromagnituri
velebis sixSiruli sta biluroba da simZlavris speqtruli simkvrive,
rogorc wesi, mTavar parametrebs ar warmoadgens. amasTan, operatoris
samuSao adgili Cveulebriv imyofeba generatoris an gamaZliereblis axlos.
danadgaridan eleqgtromagnituri energia gamosxivdeba ZiriTadad kidura
mowybilobebidan da masTan misaerTebeli sadenebidan (magaliTad,
radiosixSiruli kabelebidan). gamosxivebuli elegtromagnituri energiis
raodenoba damokidebulia mowyobilobis konstrugciis Taviseburebaze da
samuSao adgilze mis ganlagebaze. SemTxveviT gamosxivebul i velebi
warmoadgens mowyobilobis zedapirze da sxvadasxva gamtar strugturebSi

gamavali denebisSedegs.
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yvela mowyobiloba Cveulebriv mogmedebs rogorc erTgvari antenaTa
sistema, romelic Sedgeba erTmaneTTan axlos ganlagebuli gamomsxivebeli
zedapiruli element ebisagan, romlebic zogierT sixSireze
rezonansSiEmodian.

Tumca aseTi sistemis gamosxivebis efeqturoba Zalian dabalia,
miuxedavad amisa, gamosxivebuli simZlavre SeiZleba mniSvnelovani iyos, Tu
danadgaris nominaluri simZlavreGmaRalia.EBA

ukanasknel xanebSi sul ufro did yuradRebas ipyrobs sagmianobis
kidev ori sfero _ energetika da informatika, romlebic gmnian
eleqtromagnitur dabinZurebas. eleqtromagnituri velebi, romlebic axlavs
adamianis mier samrewvelo sixSirisa eleqtroenergiisa da ko mpiuterebis
gamoyenebas, ekologebsa da higienistebSi garkveul SeSfoTebas iwvevs.

ukanasknel xanebSi gamoCnda samecniero kvlevebis Sedegebi, romelTa
mixedviT  dabali donis samrewvelo sixSiris magnitur velebs maRali
biologiuri aqtivoba axasiaTebs.

arsebo bs samecniero kvlevebis rezultatebi, romlebic adasturebs,
rom aseTi velebi warmoadgens zogierTi onkologiuri daavadebis mizezs,
gansakuTrebiT bavSvebSi.

sagangaSoa sayofacxovrebo teqgnikis raodenobis, saxeebisa da
simZlavris mkveTrad zrda.

civilizebuli adam ianis cxovrebis wesi gulisxmobs, rom binis Zalian
SezRudul farTobze  koncentrirdebadidi  raodenobis SesaZlo
sayofacxovrebo tegnika _ fenidan da yavis safqvavidan, mZlavr sarecxis da
WurWlis sarecx manganamde. Cvens binebSi eleqtromagnituri velebis
gazrdis Sesaxeb SeiZleba im fagtis mixedviTac vimsjeloT, rom
ukanaskneli aTi _ TxuTmeti wlis manZilze binebSi Zalovani gselis
Sesasvlelze dnobadi mcvelebisa da avtomatebis denis nominalebi 5 -6
amperidan 20-25 amperamde gaizarda. es niSnavs, rom moxmarebuli simZ lavre
1025jer gaizarda da,rogorc Sedegi, binaSi elegtromagnituri velebis

doneebi 5 -6-jer gaizarda.
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garda amisa, energetika aris eleqtrogadacemebis xazebi, romlebis
gadaWimulia mindvrebze, tyeebze, mdinareebze da wylis qveS.

biologebma  daadgines, rom eleqtrogadamcemi  xazebidan
elegtromagnituri velebi gavlenas axdenen mwerebis (WianWvelebi toveben
eleqtrogadamcemi xazebis mimdeb  are tyis nawilebs), Tevzebis ( wyalsatevebis
gadamkveTi eleqtrogadamcemi xazebidan da wyalqveSa Zalovani kabelebidan
eleqtr omagnituri velebi xSirad aZneleben Tevzebis migracias).

warmoebisa da yofacxovrebis masiurma kompiuterizaciam migviyvana
igamde, rom bevri adamiani, maT Soris bavSvebi, did dros atarebs
kompiuterTanaramarto rogorc informaciis wyarosTan, aramed rogorc
enagetikuli dabinZurebis wyarosTan, amasTan misgan Zalian axlos. ar
SeiZleba eleqtromagnituri velebis panikuri SiSi, magram arc daudevari
damokidebuleba SeiZleba _ eleqgtromagnituri velebis maRali biologiuri

agtivoba dadgenilia.

11.15labalsixSiruli elegtromagnituri gamosxiveba (0_3 khc)

eleqgtroenergiis warmoebis, gadacemis da ganawilebis sistemebi:
eleqtrosadgurebi, eleqtrogadamcemi xazebi, qalagis ganaTebis xazebi,
sakabelo sistemebi, saTavsis SigniT elegtrogamtari, telekomunikaciebi,
distanciu  ri dakvirvebisa da kontrolis saSualebebi;

_ sayofacxovrebo elegtruli da elegtronuli tegnika: samzareulos
eleqtroqurebi, macivrebi, samzareulos gamwovi; kondicionerebi da sxva
sayofacxovrebo da sameurneo eleqtruli mowyobilobebi. am xelsawyoebiT
Segmnili eleqtromagnituri gamosxivebis simZlavre damokidebulia
xelsawyos an mowyobilobis simZlavreze. sayofacxovrebo tegnikis zrdadi
mravalsaxeoba uciloblad gamoiwvevs adamianis garemoSi elegtromagnituri
gamosxivebis dozis gazrdas.

_ eleqtrotransporti da misi inf rastruqtura, eleqgtrotransporti O
danl00 hc sixSiris diapazonSi elegtromagnituri gamosxivebis mZlavr
wyaros warmoadgens. elmavalSi magnituri  indugciis  magsimaluri

mniSvneloba 75 mktl  -s aRwevs. elegtromagnituri gamosxivebis zemogmedebis
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yvelaze didi sidide SeimCneva metropolitenSi. gamgzavrebis dros
eleqtromagnituri velis sidide platformaze Seadgens 50 100 mktl da mets,
xolo vagonSi am dros  magnituri induqciis sidide 150 200 mkitl
Seadgens, e.i. 10-jer mets vidre elmavalSi.
saavtomibilo  transporti. el eqtromagnituri gamosxivebis
formirebaze saavtomobilo transportis gavlena pirdapir damokidebulia
galagqis teritoriis farglebSi avtomobilebis raodenobis zrdaze. amJamad
galagebSi saavtomobilo moZraobisgan eleqtromagnituri gamosxivebis wili
Seadgens 18-dan 32%-mde da ganuxrelad izrdeba, rasac xels uwyobs quCebis

SezRudul viwro sivrceSi avtomobilebis simkvrivis zrda.

11.16maRalsixSiruli eleqtromagnituri gamosxiveba (3_300 khc)

- radiomauwyeblobisa da satelevizio gadamcemi sainformacio
mowyobilobebi: elegtroma gnituri  gamosxivebis wyaroebi informaciis
gadacemis an miRebis funqciiT, radiosa da televiziis komerciuli
gadacemebi;

- gadamcemi centrebi, tegnikuri Senobebi gadamcemebiT da antenaTa veli,
rogorv wesi, ikavebs 1000 ha - mde. es wyaroebi SeiZleba imyofebodes uSualo
siaxloves an sacxovrebel ganaSenianebasSi;

- kavSiris sawarmoo da individualuri mowyobilobebi:
radiotelefonebi, moZravi (fiwuri) radiokavSiris sabazo sadgurebi,
avtoradiotelefonebi, moyvaruli radiogadamcemebi. mowyobilobis es
saxeebi fiwWuri kompaniis sabazo sadgurebSi aRWurvilia satransliacio
antenebiT. es sadgurebi da maTi gadamcemi antenebi ganlagebulia badeze
dasaxlebis teritoriis farglebSi. moZravi fiWuri kavSiris sistemis
ganviTarebam dasaxlebis da saerTo bioekosistemis sazRvrebSi gazarda
elegtro  magnituri safrTxis done. Catarebuli kvlevis Sedegad dadginda,
rom fiwuri kavSirisgan elegtromagnituri gamosxivebiT
biosferosgajerebis saerTo simkvrive asiaTasjer gaizarda, xolo
antenidan 5 sm daSorebiT gamosxivebisnakadis simkvrive ramdenime aTasjer

aRemteba problematur -dasaSveb normasac Ki;

256



-mimarTuli  radiokavSiris saSualebebi:kosmosuri, Tanamgzavruli,
miwiszeda radiosareleo sadgurebi. Tanamgzavruli kavSiris sitemebi
Sedgeba mimRebgadamcemi sadgurisgan dedamiwaze da Tanamgzavrisgan
orbitaze. am tipis Kk avSiris antenis mimarTulobas aqvs mkveTrad
gamoxatuli  viwromimarTuli sxivi, romelSic gamosxivebis nakadis
simkvrivem SeiZleba Zalian did sidides miaRwios, magram gamosxivebis
nakadis simkvrive ufro did mniSvnelobas aRwevs antenis ganTavsebis
zonasSi;

- navigaciisa da radiolokaciis saSualebebi;

- tegnologiuri mowyobiloba, romelic gamoiyenebs zemaRali sixSiris
gamosxivebas: sayofacxovrebo da sawarmoo daniSnulebis mowyobilobebi,
romlebsac axlavs zemaRali sixSiris gamosxiveba _ informaciis vizualuri
gamosaxulebis saSualebebi: personaluri kompioteris monitori,
televizori. dadgenilia, rom kompiuteris yvelaze maRal
elegtromagnituri gamosxiveba  modis ara monitoridan, aramed ukana
kedlidan. rac Seexeba noutbuks, eleqtronul -sxivuri  milaki  da
Txevadkrista luri  milaki elegtromagnituri gamosxivebis wyaros ar
warmoadgens, misi generireba xdeba Zabvis gardamgmnelSi, marTvis sgemasi,
informaciis maformirebel mowyobilobaSi da aparaturis sxva elementebSi;

- samedicino tegnikis mowyobiloba, romelic gamoiyenebs ultra bgeriTi
SixSiris gamosxivebas. maTTan muSaobisas arsebobs garkveuli safrTxe
momsaxure personalisaTvis;

- eleqtroenergiis warmoeba mzis batereebis daxmarebiT. mxedvelobaSia
planetaruli xasiaTis eleqgtroenergiis mZlavri wyaroebis Segmna.
isinielegtromagnituri energetikis TvalsazrisiT ekologiurad usafrTxod
iTvleba mxolod im pirobiT, Tu imuSavebs mudmiv Tanamgzavrul orbitaze.
danadgarebi moaxdenen mzis energiis akumulirebas da gadmoscemen
dedamiwaze eleqtromagnituri bunebis mikrotalRuri sxivebissaxiT;

- ionosfero s gamoyenebis da haersawinaaRmdego da raketsawinaaRmdego
Tavdacvis sistemebi. mravalricxovani antenisgan  Semdgari  sistema

(aliaskaze 180) gankuTvnilia maRalsixSiruli aqtiuri  atmosferuli
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movlenebis, ionosferos fizikuri da eleqtruli Tvisebebis gamosakvleva d,

romlebic gavlenas axdenen kavSirisa da navigaciis samxedro da samogalaqo

sistemebze, haersawinaaRmdego da raketsawinaaRmdego Tavdacvis
ganxorcielebis pirobebze. aliaskaze arsebuli antenebis sistema

SeerTebulia planetis sxvadasxva nawilSi ganlagebul 36 sadgurTan.
gamomsxivebeli antenebis velis simZlavre 1,7 mird vt -s Seadgens. sistema

iZleva maRalsixSirul gamosxivebas, romelsac SeuZlia Secvalos
atmosferos zeda fenebis Tvisebebi, gawyvitos kavSiri, daarRvios
eleqtrosistemis muSaoba, gamoavlinos elegtroma gnituri  saxifaTo
zemogmedeba adamiansa da bioekosistemaze. savsebiT SesaZlebelia, rom
msgavsi gamosxiveba SeiZleba gamoyenebul ignas geofizikur iaraRad.
kvlevebi adasturebs, rom adamianis garemo -qalagebi da soflebi, agreTve
ekosistemebis teritoriebi Se iZleba aRmoCndes sxvadasxva wyaros mier
Segmnili  elegtromagnituri gamosxivebis zemogmedebis qveS, romlis

intensivoba garkveul pirobebSi saxifaTo xarisxs aRwevs

11.17 radiosixSiris eleqtromagnit uri velebi
garemos sxvadasxva fizikur faqtors Soris, romlebsac SeuZliaT

araxelsayreli zemogmedeba moaxdinos adamianze da biologiur obieqtebze,
did sirTules warmoadgens aramaionizirebuli bunebis eleqtromagnituri
velebi, gansakuTrebiT radiosixSiris elegtromagnituri  velebi,
ramdenadac radiotalRebs did manZzZilz e gavrcelebis unikaluri unari aqvs.
Tanamedrove tegnikur progress axlavs televiziisa da radiomauwyeblobis,
radiokavSirisa da radiolokaciis, zemaRali sixSiris gamomsxivebel

xelsawyoebisa da tegnologiebis sul ufro farTod gamoyeneba, rac zrdis

adamianze ele gtromagnituri  gamosxiveb is zemogmedebis albaTobas.
ukanaskneli aTwleulis ganmavlobasSi aramaionizirebuli bunebis
elegtromagnituri gamosxivebiT dabinZurebis intensivoba 2 -5jer gaizarda.

adamianis janmrTelobaze am tipis dabinZurebis gavlena bolomde

Seswav!l ili araa.
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radiosixSiris eleqtromagnituri velebis (emv) ZiriTadi wyaroebia
radiotegnikuri obieqtebi, satelevizio da radiosalokacio sadgurebi,
Termuli saamqgroebi da ubnebi. samrewvelo sixSiris elegtromagnituri
velebis zemogmedeba ufro xSirad damokidebuli a maRali Zabvis xazebTan
da samrewvelo sawarmoebSi gamoyenebuli magnturi velebis wyaroebTan.
gansakuTrebiT saSiSia eleqtroficirebuli  rkinigzis mimdebare
zonebSi aRZruli magnituri velebi. maRali intensivobis magnituri velebi
SeimCneva am zonebis siaxloves =~ mdebare SenobebSic.
yofacxovrebaSi emv -is da gamosxivebis wyaroebia: televizori, displei,
maRalsixSiruli  Rumeli da sxva. televizoris da displeis ekrani
adamianis janmrTelobisaTvis safrTxes ar warmoadgens, Tu ekranidan
daSoreba 30 sm -s aRemateba.
si vrceSi xdeba bunebrivi magnituri da elegtromagnituri velebis
gadagvareba anu, sxva sSsityvebi T, icvl eba

seriozul safrTxes ugmnis janmrTelobas.

xSirad  Zalian did masStabebs aRwevs gruntSi moxetiale eleqtruli
denebi, romelic form irdeba samrewvelo sistemebiTa da
eleqtrotransportiT. cnobilia  SemTxvevebi, rodesac  Zlieri

heliogeofizikuri SeSfoTebis pirobebSi eleqtrogadamcem xazebze denebis
gadinebam 100%s miaRwia. gadinebis Serwyma gmnis lokalur
el eqtromagnitur g a anu Smbauhay il elegtromagnitur velebs

rogorc dedamiwis zedapirul fenaSi, ise dedamiwispira fenaSi. aseTi

ge

Agrigalebi i Camoyalibdeba pirvel rigsi Senobi

mecnierTa azriT, aseT cvlilebebSi damatebiTi da zrdadi wuvlili

Seaqvs armaturis damagnitebas da gadamagnitebas, romelic rkinabetonis
nagebobaSi misi raodenobis proporciulia. formirdeba araerTgvarovani
magnituri velebi, romelTa gradientebma saZinebeli adgilis simaRleze
SeiZleba miaRwios iseT dones, romelic ucxoa adamianis organizmisaTVvis.
kvlevebiT dadgenilia, rom lokaluri eleqtromagnituri anomaliebis
adgilebSi, maT Soris dabali da zedabali intensivobis gamosxivebis

(susti da zesusti) adgilebSi, formirdeba onkologiuri paTologiebi.
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elegtromagnituri dabinZureba (anTropogenuli warmoSobis
eleqtromagnituri veli anu e legtromagnituri smogi) sxvadasxva SixSiris

eleqtromagnituri velebis erTobliobaa, romelic negatiurad mogmedebs

adamianze. eleqtromagnituri dabinZureba warmoadgens maRali Zabvis
elegtrogadamcemi xazebis, msxvili radio - da satelevizio sadgurebis,
radarebisa d a lokatorebis mier talRuri energiis gamosxivebis Sedegs.

sayofacxovrebo pirobebSi elegtromagnituri dabinZurebis wyaroebia
kompiuterebi da sayofacxovrebo elegtrotegnika. aramaionizirebeli
elegtromagnituri gamosxiveba garemos abinZurebs radios, televiziis,
fiwuri kavSirgabmulobis muSaobisas.

yoveli eleqtroenergiis momxmarebeli an gamommuSavebeli xelsawyo,

gmnis eleqtromagnitur gamosxivebas, romelic koncentrirdeba
eleqtromagnituri  velis saxiT danadgaris irgvliv. garemos
eleqtromagnituri  dabinZurebis masSt abebma iseT dones miaRwia, rom

jandacvis msoflio organizaciam es problema kacobriobisaTvis yvelaze
aqgtualur problemaTa ricxvs miawera.

eleqtrogadamcemi xazebi, Zlieri radiogadamcemi mowyobilobebi gmnian
eleqtromagnitur vels, romlebic ramdenjerme aRemate ba dasaSveb doneebs.
adamianis dasacavad SemuSavebulia specialuri sanitariuli normebi, maT
Soris iseTi normebic, romlebic krZalavs sacxovrebeli da sxva obieqtebis
mSeneblobas elegtromagnituri gamosxivebis mZlavri wyaroebis siaxloves.
magram xSirad ufro sa SiSia susti elegtromagnituri gamosxiveba, romelic
mogmedebs drois xangrZliv. monakveTSi. aseT wyaroebs miekuTvneba
ZiriTadad audio -video da sayofacxovrebo teqgnika ( mobiluri telefoni,
zemaRali sixSiris Rumeli, kompiuteri, televizori). mikrotalRuri
Rumel i ZiriTadad mokle drois ganmavlobaSi mogmedebs (saSualod 1 -dan 7
wuTamde), televizori mniSvnelovnad mogmedebs adamianze im SemTxvevaSi, Tu
is axlosaa adamianTan.
dadgenilia, rom planetaze adamianis mier Segmnili yvela xelsawyos
eleqtromagnituri gamosxiveba milionjer aRemateba bunebrivi geomagnituri

velis dones. gansakuTrebiT mkveTrad izrdeba velebis daZabuloba
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eleqtrogadamcemi, radio -da telesadgurebis, radiolokaci is da
radiokavSiris saSualebebis (maT Soris, mobiluri da Tanamgzavruli),
sxvadasxva energetikuli da energotevadi danadgarebis,

eleqgtrotransportis siaxloves

11.18tele - daradiosadgurebi

gadamcemi radiocentrebi ganlagebulia specialurad gamoyofil zonebSi.

radiocentri moicavs erT an ramdenime teqgnikur Senobas, sadac
moTavsebulia radiogadamcemebi, antenaTa veli, romelzec ganTavsebulia
ramdenime aTeuli antena  -fiderebis sistema. es sistema moicavs antenas da
fideris xazs, romliTac antenamde miyvanilia maRalsi xSiruli energia.

eleqtromagnituri velis SesaZlo araxelsayreli gmedebis zona pirobiTad

SeiZleba or nawilad daiyos.
zonis pirveli nawilia sakuTriv  radiocentris teritoria, sadac
ganTavsebulia yvela samsaxuri, romlebic uzrunvelyofen

radiogadacemebisa da antena-fiderebis sistemis muSaobas. es teritoria
daculia da masze daiSveba mxolod is pirebi, romlebic profesiulad

arian dakavSirebuli radiogadamcemebis, komutatorebis da antena-fiderebis
sistemis muSaobasTan.

zonis meore nawili _ radiogadamcemi centris mimdebare teritoria,
sadac araa SezRuduli Sesvla da sadac SeiZleba ganlagdes sxvadasxva
sacxovrebeli nageboba. am SemTxvevaSi warmoigmneba zonis am nawilSi myofi
mosaxleobis dasxivebis safrTxe.

elegtromagnituri velis maRali doneebi SeimCneva teritoriebze , da xSirad
dabali, saSualo da maRali sixSiris radiogamcemi centrebis ganlagebis

farglebs gareTac.

grZeltalRovani radiosadguri (30300 khc sixSiris). am diapazonSi talRis
sigrZe SedarebiT didia (magaliTad, 2000 m 150 khc sixSirisaTvis) talRis

erTi sigrZisa n ufro naklebiT daSorebiT eleqtromagnituri veli
SeiZleba sakmaod didi iyos, magaliTad, 145 khc sixSireze momuSave 500 kvt

simZlavris gadamcemis antenidan 30 m daSorebiT elegtruli velis
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daZabuloba SeiZleba 600 v/m -ze maRali, xolo magnituri velisa £ 1,2 aimze
maRali iyos.

saSualotalRovani radiosadguri (300 khc-3 mhc sixSiris) . am tipis
radiosadgurisaTvis monacemebis mixedviT 200 metris daSorebiT

eleqtruli velis daZabulobam SeiZleba miaRwios 10 v/m -s, 100 m daSorebiT
_ 25 vim-s, xolo 30 m daSorebiT _275 v/Im ( monacemebi moyvanilia 50 kvt
simZlavris gadamcemisaTvis).

mokletalRovani radiosadguri (3 -30 mhc sixSiris ). mokletalRovani
radiosadguri s gadamcemebi, Cveulebriv, naklebi simZlavrisaa. Tumca aseTi
radiosadgurebi ganTavsebulia galagebSi, SeiZleba ganlagebuli iyos 10 -100
m simaRleze sacxovrebeli Senobis saxuravzec ki. 100 kvt simZlavris
gadamcemma 100 m daSorebiT SeiZleba Segmnas eleqtruli velis daZabuloba

44 v/m da magnituri velis daZabuloba 0,12 a/m

satelevizio gadamcemebi. satelevizio gadamceme bi ganlagebulia, rogorc

wesi, qalagebSi. gadamcemi antenebi Cveulebriv ganlagebulia 110 m -ze met
simaRleze. adamianis janmrTelobaze mogmedebis Sefasebis TvalsazrisiT
sainteresoa velebis doneebi ramdenime aTeuli metridan ramdenime
kilometramde daSorebiT. 1 mvt simZlavris gadamcemidan 1 km daSorebiT
eleqgtruli velis daZabulobis tipurma mniSvnelobebma SeiZleba miaRwios

15 v/ms. satelevizio gadamcemebis eleqtromagnituri velis donis Sefaseba
gansakuTrebiT aqgtualuria satelevizio arxebisa da gadamcemi sadgure bis
ricxvis mkveTrad zrdasTan dakavSirebiT.

usafrTxoebis uzrunvelyofis ZiriTadi principia _ sanitariuli normebiTa

da wesebiT  dadgenili eleqtromagnituri  velis zRvruli dasaSvebi
doneebis dacva. Yyovel radiogadamcem obieqts gaaCnia sanitariuli
pasporti, r omelsic gansazRvrulia sanitariul -damcavi zonis sazRvrebi.

saxelmwifo sanepidzedamxedvelobis teritoriuli organo mxolod aseTi

dokumentis arsebobis SemTxvevaSi iZleva radiogadamcemi obieqtis
egspluataciis  nebarTvas. periodulad es organoebi  awarmoeben

eleqtro  magnituri mdgomareobis kontrols dadgenil zdd -sTan mis

Sesabamisobaze.
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1119 Tanamgzavruli kavSiri

Tanamgzavruli kavSiris sistemebi Sedgeba mimRebgadamcemi sadgurebisagan
dedamiwaze da orbitaze myof Tanamgzavrze. energiis nakadis simkvrivem
antenis axlos SeiZleba miaRwios ramdenime aseul vt/m 2-s, amave dros did
manZilze SeiZleba Segmnas velis mniSvnelovani doneebi. magaliTad, 2,38 ghc
sixSireze momuSave 225 kvt simZlavris sadguri 100 km daSorebiT gmnis 2,8

vt/m2 energiis nakadis simkvrives. Tumca ZiriTadi sxividan energiis gabneva

Zalian mcirea da ufro xSirad xdeba antenis ganTavsebis raionSi.

nax. 53. Tanamgzavruli kavSiri s TefSebi
11.20fiWuri kavSiri

fiwuri radiotelefonia dRes yvelaze intensiurad ganviTarebad
telesakomunikacio sistemas warmoadgens. msoflioSi 200 milionze meti

abonenti sargeblobs am saxis mobiluri kavSiriT. abonentTa ricxvi
yoveldRiurad matulobs. fiwuri kavSiris sistemis ZiriTadi elementebia

mravalricxovani antenebi, radiosareleo xazebi, sabazo sadgure bi da
mobiluri radiotelefonebi, romlebic gamoasxiveben radiosixSiris (30 khc

300 ghc) elegtromagnitur talRebs. am sixSireebze muSaobs agreTve

televizia, radio da mobiluri satelefono gseli.
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sabazo sadgurebi amyareben radiokavSirs mobilur radiotelefonebTan,
ris Sedegadac sabazo sadguri da mobiluri radiotelefoni ultramaRali

sixSiris diapazonis elegtromagnituri gamosxivebis wyaro xdeba. fiWuri

radiokavSiris sistemis mniSvnelovani Taviseburebaa sistemis samuSaod

gamoyofili radiosixSiruli speqtris Zalian efeqturad gamoyeneba, rac

mravalricxovani  abonentis satelefono  kavSiriT  uzrunvelyofis
saSualebas iZleva. fiwuri radiokavSiris sistemis muSaobaSi gamoiyeneba
garkveuli teritoriis dayofa zonebad, anu nfi Webado, C0eul e

kilometris radiusiT.
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nax. 54. fiwuri kavSiris sgema
fiwuri  telefoni mciregabaritiani mimReb -gadamcemia. telefonis

standartisagan damokidebulebiT gadacema mimdinareobs 453 1800 mhc
sixSiris diapazonSi.

gamosxivebis si mZlavre cvladi sididea, romelic mniSvnelovanwiladaa
damoki debul i Amobi l uri radi otel efoni
arxis mdgomareobaze, e.i. rac ufro maRalia miRebis adgilze sabazo
sadguris signalis done, miT ufro naklebia fiwWuri telefonis
gamosxivebis simZlavre. maqgsimaluri simZlavre 0,125 1 vt -is farglebSia.

mogmedi droebiTi normebis mixedviT ~ mobiluri  telefonis
momxmarebelze eleqtromagnituri gamosxivebis nakadis simkvrivis done 100

mkvt/sn?-s ar unda aRematebodes.
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saerTaSoriso moTxovnebis Sesabamisa  d fiwuri telefonis gamosxivebis
simZlavris erTeulia SAR. SAR (Specific Adsorption Rate)¢ xvedriTi STanTgmuli
simZlavre, gamosaxuli sxeulis an gsovilis masis erTeulze . Sl sistemaSi
SAR;is erTeulia  vt/kg. es maCvenebeli unda ganvasxvavoT fiWuri telefonis
nominaluri simZlavrisgan, romelic Cveulebriv miTiTebulia instruqgciaSi.
evropaSi SAR ¢is zeda zRvaria 2vt/kg. mobiluri telefonebisaTvis

miRebulia SAR;is sididis Semdegi gradacia.

cxrili# 13
Zalia n dabali gamosxivebis unari SAR <0,2 vt/kg
dabali gamosxivebis unari SAR 0,2+ 0,5 vt/kg
saSualo gamosxivebis unari SAR 0,5+ 1 vt/kg
maRali gamosxivebis unari SAR 1,0vt/kg

SAR-is sididis gazomva Zalian rTulia . amisaTvis saWiroa specialuri
mowyobiloba da fantomebi, e.i. adamianis organizmis qgsovilebis
imitatorebi. garda amisa, ar arsebobs SAR-is sididis gazomvis erTiani

saerTaSoriso meTodika.

11.21sabazo sadgurebi

sabazo sadguri amyarebs kavSirs misi mogmedebis zonaSi myof mobilur

radiotelefonTan da muSaobs signalis miRebisa da gadacemis reJimSi.

sabazo sadguri gamoasxivebs eleqtromagnitur energias 463 + 1880 mhc
sixSiris  diapazonSi. mosaxleobis  usafrTxoebis  mizniT fiwuri
kavSirgabmulobis sabazo sadgurs ayeneben dedamiwis zedapiridan 15 -100

metris simaRleze ukve arsebul nagebobaze (sazogadoebriv, samsaxurebriv,
sawarmoo da sacxovrebel Senobebze, samrewvelo sawarmos sakvamle milze

da misT.) an specialurad agebul anZa ze. antenis ZiriTadi simZlavre
fokusirdeba 6  O-iani sxivis gaswvriv, rac uzrunvelyofs gamosxivebuli
eleqtromagnituri velis energiis gavrcelebis TiTgmis vertikalurad.

garda amisa, Senobis saxuravze antenis dayenebisas gamoiyeneba e.w. tegnikuri
sarTuli. spec ialuri normativebisa da standartebis mixedviT daSoreba

antenidan sacxovrebel saxlamde unda iyos aranakleb 50 m.
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erT adgilze dayenebul sabazo sadgurebis anteneb s Soris aris rogorc

gadamcemi (an mimRebgadamcemi), ise mimRebi antenebic, romlebic
eleqtromagnituri gamosxivebis wyaros ar warmoadgens.

fiwuri kavSiris sitemis agebis tegnologiuri moTxovnebidan gamomdinare,

vertikalur sibrtyeSi antenis mimarTulobis diagrama isea gaTvlili, rom

gamosxivebis ZiriTadi energia (90% -z e met i) s akmaoidv Sy iawr o
Tavmoyrili. es sxivi yovelTvis mimarTulia nagebobidan, romelzec

moTavsebulia sabazo sadguris antena da mimdebare nagebobebze maRla, rac

aucilebeli pirobaa sistemis normaluri funqcionirebisaTVvis.

nax. 55. fiWuri kavSirgabmulobis sabazo sadgurebi

sxvadasxva qveynis specialistebis mier sabazo sadgurebis mimdebare
teritoriebze Catarebul igna eleqgtromagnituri mdgomareobis kvleva,

romlis safuZvelzec  SeiZleba daskvnes gakeTeba, rom im SenobaTa
saTavsebSi, romlebzedac dayenebulia sabazo sadgurebi, el egtromagnituri

mdgomareoba ar gansxvavdeba fonurisgan, romelic damaxasiaTebelia

mocemuli  raionisaTvis sixSiris  mocemul diapazonSi. mimdebare
teritoriaze SemTxvevaTa 91% -Si dafigsirda sabazo sadgurisTvis dadgenil
zdd -ze 50 -jer mcire elegtromagnituri velis done.
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gazomvebis dros elegtromagnituri velis donis magsimaluri
mniSvneloba, zdd -ze 10-jer naklebi, dafigsirda Senobis axlos, romelzec

mowyobilia erTdroulad sxvadasxva standartis sami sabazo sadguri.

nax. 56. fiwuri kavSirgabmulobis sabazo sadguri

arsebuli samecniero monacemebi da fiWuri kavSiris sabazo sadgurebis
egspluataciaSi gaSvebisas sanitariul -higienuri  kontrolis arsebuli
sistema iZleva imis saSualebas, rom fiWuri kavSiris sabazo sadgurebi
kavSiris yvelaze ekologiur da sanitariul -higienu rad usafrTxo sistemebs
mivakuTvnoT.
11.22 mobiluri telefonebi

nebismier sxva sayofacxovrebo an saofise tegnikasTan SedarebiT
mobiluri telefoni yvelaze mavnea, mobiluri telefoni saubris momentSi
gmnis elegtromagnituri gamosxivebis mZlavr nakads, romelic mimarTulia
uSuaod Tavisken. amitom aSS -Si, sadac pirvelad gavrcelda mobiluri
telefoni, dRes dafigsirebulia Tavis tvinis kibos rekorduli

maCvenebeli.
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sanitariuli normebis  mixedviT dasaSvebad iTvleba 100 mkvt/sm

simZlavrisEBA nakadis  simkvrivis done. wuaxle si  modelis mobiluri
telefonidan xuTi  santimetriT daSorebul wertilSi elegtromagnituri
velis nakadis simkvrivis done 7 vt/sms aRwevs romeli yvelaze  Zlier

zemogmedebasaxdenaTavis tvinze

mecnierebma Seiswavles momuSave mobiluri telefonis
eleqtromagnituri velebis negatiuri gavilena Tagvebisa da virTxebis
Tvalis  brolze , sisxlis Semadgenlobaze da sqgesobriv funqciebze . amasTan
es cvlilebebi 2 kviraze meti xniT zemogmedebis SemTxvevaSi ukve

Seuqcevad xasiaTs atarebda .

zogierT SemTxvevaSi mobiluri telefonis gamosxivebis done kidev
ufro izrdeba . magaliTad , Tu telefoni susti miRebis  zonaSia
(gadasasvlelze , sadguridan daSorebiT tyeSi , sardafSi ), avtomaturad
izrdeba gamosxivebis simZlavre , kavSiris gawyvetis Tavidan acilebis
mizniT . amitom aseT SemTxvevaSi umj obesia  saubris xangrZlivobis
Semcireba. igive exeba transportiT mgzavrobas, rodesac telefoni erT
sadgurs fwydebadda meores fuerTdeba 0 . rac Seexeba  saxlis
radiotelefonebs , maTi gamosxivebis done kidev ufro maRalia , vidre
mobiluri telefonis . da aseTi telefonebis baza ar unda ganTavsdes

sacxovrebel oTaxSi , gansakuTrebiT saZinebelsa da bavSvebis oTaxSi .
yvela Tanamedrove elegtromowyobilobis gamoyeneba rekomendebulia
damiwebuli gselidan.
mobiluri  telefonis mier adamianisaTvis miyenebuli zianidan

gansakuTrebiT unda aRvniSnoT adamianis fsigikur janmrTelobaze

zemogmedeba. pirvel rigsi aRsani Snavia i s, r
fsigologiurad damokidebul i o, rac Semdegnairad
aforiageba aparatis argonis gamo . avstralieli mecnierebis azriT

aparatis mflobelis damokidebuleba Tavis telefonze gacilebiT ufro
Zlieria, vidre Tambaqoze damokidebuleba. Tavisi telefonis argonis gamo
adamiani vardeba depresiaSi, uCndeba martoobis SegrZneba,  Zlieri

aforiageba. am dros figsirdeba arterialuri wnevis naxtomisebri
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cvlileba. adamianebs EeSiniaT imis, rom mobiluri kavSiris gareSe

dakargaven situaciaze kontrols.

mobilurze  damokidebulebis  saxeebia: SMSmania, informaciis
mani a, omobi l uri fantomi so0 mania, anbbgérafis hml
da misT.

mobiluri kavSiri saerTod ar aris rekomendebuli bavSvebisaTvis da 16
wlamde mozardebisaTvis, ramdenadac bavSvis Tavis qalis Zvlebi ufro
Txelia, xolo misi tvini mxolod viTardeba.

mobiluri telefonis tareba dasaSvebia CanTiT, magr am ara Sarvlis
jibiT, ise, rom mobiluris antena iyos rac SeiZleba adamianisgan
daSorebiT, misken displeis mxridan.

lodinis reJimSi mobiluri  TiTgmis ar gamoasxivebs, magram zonaSi,
sadac gselis mogmedebaar vrceldeba, mobiluri drodadro CarTavs mimRebs
Tavi si gselis gansazRvrisaTvis, da ase grZeldeba manam,sanam ar
aRdgebamasTan kavSiri, da amiT damasxivebel mogmedebas axdens adamianze.
mobiluriT sargeblobisas rekomendebuliaSeZlebisdagvarad Cumad saubari,
ramdenadacxmamaRlobis momatebisas avtomaturad izr deba  gamosxivebis
simZlavre.

rekomendebuli araa mobiluri telefoniT  sargeblobatramvaiSi,
troleibusSi, maRali Zabvis gadamcemi xazebissiaxloves, e.i. iq, sadac
Sesustebulia bunebrivi eleqtromagnituri veli. ase,magaliTad
iaponiaSiakrZaluliamatareblis  kupeSi mobiluri  telefoniT  saubari.
rodesac adamiani mobiluri telefoniT saubrobs, zustad iseTive
intensivobiT dasxivdeba misi mezobeli. gamoZaxebis momentSi dauSvebelia
mobiluri telefonismitana yurTan, radgan am dros telefonis gadamcemis
simZlavre magqgsimaluria. Zilis dros rekomendebulia mobiluri telefonis
gamorTva. mobiluri telefoni lodinis reJimSi muSaobis drosac Kki
mogmedebs adamianze, arRvevs Zilis swraf da Senelebul fazebs. im
adgilebSi, sadac cudia fiWuri kavSiri, mizanSewonilia mobiluri

telefonis saerTod ga morTva.
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11.23 mobiluri radiotelefonebi

mobiluri radiotelefoni warmoadgens yvelaze mciregabaritul
mimRebgadamcems telefonis standartisgan damokidebulebiT , gadacema
warmoebs 453 1785 mhc sixSiris diapazonSi . mobiluri radiotelefonis
gamosxivebis simZlavre warmoadgens cvlad sidides romelic
mniSvnelovanwilad aris damokidebuli fimobiluri radiotelefoni __ sabazo
sadguri 0 KkavSiris arxis mdgomareobaze, ei. miRebis adgilze rac ufro

maRalia sabazo sadguris  signalis done, miT ufro naklebia  mobiluri

radiotelefoni gamosxivebis simZlavre . magsimaluri simZlavre  meryeobs
0,125 1 vt sazRvrebSi , Tumca realurad is  Cveulebriv 0,05 0,2 vt -s ar
aRemateba

adamianis organizmze mobiluri radiotelefonis gamosxivebis zemogmedebis
sakiTxi bolomde gadawyvetili araa. biologiur obieqtebze (maT Soris,

moxaliseebze) Catarebuli kvlevebis Sedegad dadginda faqgti, rom adamianis

organi zmi Aexmi anebado f i Wur i telefonis
rekomendebulia, rom mobiluri radiotelefonis mflobelma daicvas
usafrTxoebis zogierTi RonisZieba:

auc ileblobis gareSe araa rekomendebuli fiwuri telefoniT sargebloba;
rekomendebulia, rom uwyveti saubari 3 _ 4 wuTs ar aRematebodes;

bavSvebisaTvis dauSvebelia mobiluri radiotelefoniT sargebloba;

yidvisas sasurvelia gamosxivebis naklebi magsimaluri simZlavri S mqone
fiwuri telefonis SerCeva;

avtomobilSi sasurvelia mobiluri radiotelefonis gamoyeneba gareTa

antenis mgone xmamaRla molaparakis sistemasTan erTad. gareTa antenis
damagreba rekomendebulia avtomanqganis saxuravis geometriul centrSi.

mobiluri  radiotel efoniT MOmosaubre adamianis irgvliv  myofi
adamianebisaTvis mobiluri radiotelefonis mier Segmnili
elegtromagnituri veli safrTxes ar warmoadgens.

mobiluri telefonis muSaobis dros elegtromagnituri gamosxivebis

aTviseba xdeba aramarto sabazo sadguris mimReb iT, aramed momxmareblis

sxeuliTac, da pirvel rigSi  misi TaviT. mecnierTa egsperimentebiT
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dadginda, rom adamianis tvini aramarto grZnobs fiWuri telefonis

gamosxivebas, aramed fiwuri kavSiris standartebsac ki ganasxvavebs.

11.24 radarebi

radiosalokacio sadgurebi aRWurvilia, rogorc wesi, sarkis tipis
antenebiT da aqvs optikuri RerZis gaswvriv. . mimarTuli sxivis saxis

gamosxivebis viwro diagrama.

nax. 57. radiosalokacio sadguri

radiosalokacio sistemebi muSaobs 500 mhc -dan 15 ghc -mde sixSireze, Tumca
calkeuli sistema SeiZleba 100 ghc -mde muSaobdes. radiosalokacio
sistemebis mier Segmnili  eleqtromagnituri  signali  principulad

gansxvavdeba sxva wyaroebis gamosxivebisagan, rac gamowveulia imiT, r om
antenis periodulad sivrceSi gadaadgileba iwvevs gamosxivebis sivrciT

wyvetilobas. gamosxivebis  droSi  wyvetiloba ganpirobebulia
gamosxivebaze  radiolokatoris muSaobis ciklurobiT. radiotegnikuri

saSualebis muSaobis sxvadasxva reJimSi namuSevari dro g amoiTvleba
ramdenime saaTidan dReRamemde . ase, magaliTad, meteorologiuri
radiolokatorebis  jamuri  namuSevari  droiTi  wyvetilobiT: 30
wuTi_gamosxiveba, 30 wuTi tpauza, 12 saaTs ar aRemateba, maSin rodesac
aeroportebis radiosalokacio sadgurebi umetes SemT xvevaSi dRedaRam

muSaobs.
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horizontalur sibrtyeSi mimarTulobis  diagramis sigane Cveulebriv
ramdenime graduss Seadgens, xolo gamosxivebis xangrZlivoba ganxilvis

periodSi aTeulobiT miliwams Seadgens.

metrologiur radarebs 1 km daSorebiT gamosxivebis yovel  ciklze
SeuZlia Segmnas energiis nakadis simkvrive ~ 100 vt/ md.  aeroportebis

radiosalokacio sadgurebi 60 m daSorebiT gmnis energiis nakadis

simkvrives ~ 0,5 vt/ M. sazRvao radiosalokacio mowyobiloba idgmeba
yvela xomaldze, amitom Cveulebriv reJimSi r amdenime metris daSorebiT
Segmnili energiis nakadis simkvrivis ganfena, ar aRemateba 10 vt/ mi-s.

sxvadasxva daniSnulebis radiolokatorebis simZlavris zrda da wriuli

mimoxilvis maxvilad mimarTuli antenebis gamoyeneba iwvevs zemaRali
sixSiris  diapazonis  ele gtromagnituri  gamosxivebis  intensivobis
mniSvnelovnad gazrdas da gmnis garemoSi energiis nakadis maRali

simkvrivis didi daZabulobis zonebs. gansakuTrebiT araxelsayreli

pirobebi SeimCneva im qalagebis sacxovrebel raionebSi, romelTa
sazRvrebSia ganTavsebuli aeroporti.

11.25 eleqgtrotransporti da elegtrogadamcemi xazebi
eleqtrotransporti _elegtromatarebeli (maT Soris metropolitenis
matarebeli), troleibusi, tramvai da misT. _ O -dan 1000 hc sixSiris
diapazonSi magnituri velis SedarebiT mZlavr wyaros warmoadg ens.

nax. 58. eleqtrogadamcemi xazebi
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elegtrogadamcemi xazebis sadenebi mimdebare sivrceSi gmnis samrewvelo
sixSiris eleqgtrul da magnitur velebs, romlebic vrceldeba sadenebidan

aTeulobiT metris daSorebiT.

eleqgtruli velis gavrcelebis siSore damokidebulia elegtrogadamcemi
xazebis Zabvaze _ rac ufro maRalia Zabva, miT ufro didia eleqtruli

velis amaRlebuli donis zona. amasTan zonis zomebi ar icvleba

eleqtrogadamcemi xazebis muSaobis ganmavlobaSi.
magnituri velis gavrcelebis siSore damokidebulia gamavali denis Zalis
sidideze an xazis datvirTvaze. ramdenadac elegtrogadamcemi xazebis

datvirTva araerTgzis icvleba rogorc dReRamis, ise weliwadis sezonis
cvlilebis mixedviT, amdenad icvleba magnituri velis amaRlebuli donis

zonis zomebic.

11.26 eleqtrosadeni

sacxovrebel saTavsebSi 50 hc samrewvelo sixSiris  diapazonSi
eleqtromagnituri velis SegmnaSi yvelaze didi wili modis  Senobis
eleqtrotegnikur  mowyobilobaze, kerZod, sakabelo xazebze, agreTve
gamanawilebel farebze da transformatorebze. am wyaroebTan momijnave
saTavsebSi Cveulebriv amaRlebulia samrewvelo sixSiris magnituri velis
done, romelic gamowveulia masSi gamavali eleqgtrodeniT. amasTan
samrewvelo sixSiris eleqgtruli velis done araa maRali da ar aRemateba
mosaxleobisaTvis zdd -s 500 v/m.
bevri specialisti Tvlis, rom magnituri induqciis zRvruli dasaSvebi
sididea 0,2 -0,3 mktesla. amasTan, iTvleba rom daavadebis -upirveles yovlisa
leikemiis - ganviTareba savaraudoa ufro maRali donis velebiT
adamianis xangrZlivi dasxivebisas (dReSi ramdenime saaT iIs ganmavlobaSi,
gansakuTrebiT Ramis saaTebSi, 1 welze meti periodis ganmavlobaSi).

11.27 sayofacxovrebo eleqtroteqnika
eleqgtruli denis gamoyenebiT momuSave yvela sayofacxovrebo xelsawyo

elegtromagnituri velebis wyaros warmoadgens. gansakuTebiT mZlavri
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wyaroebia: zemaRali sixSiris Rumelebi, aerogrili, macivari, samzareulos
gamwovi, eleqtroqura, televizori.

gvemoT moyvanili monacemebi exeba samrewvelo sixSiris 50 hc magnitur
vels. magnituri velis sidide mWidrodaa dakavSirebuli xelsawyos
simZlavresTan _r  ac ufro maRalia simZlavre, miT ufro maRalia misi
musaobis dros magnituri veli. praqgtikulad yvela samrewvelo sixSiris
eleqtrosayofacxovrebo xelsawyos eleqtruli velis mniSvneloba 0,5 m
daSorebiT ramdenime aTeul v/im -s ar aRemateba, rac mniSvnelovnad
Camor@ba zdd -s 500 v/m.

samrewvelo sixSiris sayofacxovrebo eleqtroxelsawyoebis
magnturi velis done 0,3 m daSorebiT

cxrili # 14
sayofacxovrebo magnituri velis done,
elegtroxelsawyo mktesla

mtversasruti 0,2+ 2,2

dreli 22+ 54

uTo 0,0+ 04

migseri 05+ 25

televizori 0,0+ 2,0

luminiscenciuri naTura 05+ 25

yavis saxarSi 0,0+ 0,2

sarecxis mangana 0,0+ 0,3

mikrotalRuri Rumeli 40+ 12

eleqtruli qura 0,4+ 45

mikrotalRuri Rumeli. mikrotalRuri Rumeli warmoadgens saSualo
sixSiris talRebis wyaros.Rumlis gamosxivebis dasaSvebi donea 10 mktl/sm

naxevari metris daSorebiT gamosxiveba am dones Seesabameba, magram
gamosxiveba doneSeiZlebamkveTrad gaizardos araswori transportirebis an

sagarxno wunis gamo. magaliTad, talRebma SeiZleba gamoaRwios Rumelsa da
korpuss Soris arsebul RreCodan. amitom droTa ganmavlobaSi karebis
aramWidrod daxurvis SemTxvevaSi aucilebelia Rumlis garemonteba an

utilizacia. CarTul mikrotalRur RumelTan adamianis daSorebis

usafrTxo manZili miTiTebulia instrugciaSi. praqgtika g viCvenebs, rom erTi

metris manZiliT DdaSoreba savsebiT sakmarisia.
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mikrotalRuri Rumlis eleqgtromagnituri veli mogmedebs sakvebis
mol ekul ebze, cvlilis maT -daol afieowamSi mifionjeér,
molekulebi deformirdebian_aseTi sakvebi janmrTeli araa. gard a amisa,
eleqtromagnituri gamosxiveba mogmedebs Rumlis gverdiT mdgar adamianze.
mikrotalRuri Rumeli (anu zemaRali sixSiris Rumeli) muSaobisas sakvebis
gasacxeleblad gamoiyenebs eleqtromagnitur vels, e.w. mikrotalRur
gamosxivebas. mikrotalRuri RumelSi zem aRali sixSiris gamosxivebis muSa
sixSirea 2,45 ghc. zustad es gamosxivebaa adamianisaTvis saSiSi. Tumca ,
Tanamedrove mikrotalRuri  Rumeli aRWurvilia sakmaod srulyofili
dacviT, romelic elegtromagnitur vels muSa moculobis gareT
gamoRwevis saSualebas ar aZl evs. gasaTvaliswinebelia, rom droTa
ganmavlobaSi dacvis xarisxi ecema karis gamkvrivebaSi mikronapralebis
warmogmnis gamo. zemaRali sixSiris gamosxivebis garda mikrotalRuri
Rumlis muSaobas axlavs intensiuri magnituri veli, romelsac gmnis
Rumlis eleqtrok vebis sistemaSi gamavali samrewvelo sixSiris (50 hc)
deni. amasTan, mikrotalRuri Rumeli binaSi magnituri velis erT -erT
yvelaze mZlavri wyaroa. sayofacxovrebo pirobebSi erTjeradi xanmokle
CarTva (ramdenime wuTiT) arsebiT gavlenas ar axdens adamianis
jan mrTelobaze. Tumca, xSirad sayofacxovrebo mikrotalRuri Rumeli
gamoiyeneba sakvebis gasacxeleblad kafeebsa da msgavs sazogadoebrivi
kvebis obieqtebSi. aseT SemTxvevaSi am RumelTan momuSave adamiani
samrewvelo sixSiris magnituri veliT qgronikuli dasxivebis sit uaciaSi
xvdeba. amdenad samuSao adgilze aucilebelia samrewvelo sixSiris
magnituri velis kontroli.
personaluri kompiuterebi . elegtromagnituri gamosxivebis mogmedebis erT -

erTi gavrcelebuli wyaroa kompiuteri.

adamianis organizmze kompiuteris zemogmedebis kvlevisas ikveTeba sami
problema:
pirveli _ mxedvelobis gauareseba misi fokusirebis gamo monitoris

ekranze, romelic moTavsebulia adamianTan axlos;
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meore _ organizmis umetesoba sistemis fungciis darRveva, adamianis
umoZraobis gamo;

mesame _ kompiuteris ga vilena elegtromagnituri  gamosxivebis
TvalsazrisiT.

ukanaskneli 20 wlis ganmavlobaSi msoflioSi aTasjer gaizarda
eleqtroxelsawyoebisa da  mowyobilobebis raodenoba. elegtronika
(televizori, mikrotalRuri Rumeli, mobiluri telefoni, kompiuteri da
misT.) mudam adanmnis gverdiTaa - muSaobisa da dasvenebis dros. es
xelsawyoebi erTi mxriv exmarebia adamians, magram meore mxriv, maT mier
Segmnili  elegtromagnituri smogi  safrTxes ugmnis adamianis
janmrTelobas.

sayovelTaodaa gavrcelebuli azri, rom kompiuteri mavnebelia
TvalisTvis. Txevadkristaluri ekrani usafrTxoa, magram kompiuteris sxva
elementebi ki mniSvnelovan zians ayeneben sasicocxlod mniSvnelovan
organoebs.

kompiuteris elegtromagnituri velebis Zlieri negatiuri gavlena
SeiniSneba rogorc galebis, ise mamakacebis ga mravlebis funqciaze.

rogorc Svedma mecnierebma gamoikvlies, kompiuterTan momuSave
fexmZime galebSi 1,5 -jer metia fexmZimobis Sewyvetis SemTxvevebi da 2,5 -jer
maRalia riski imisa, rom axalSobilebs eqnebaT Tandayolili centraluri
nervuli sistemis  dazian ebebi da gulis daavadebebi. amitom, fexmZime
galebisTis da meZuZuri  dedebisTvis, agreTve qalebisTvis, romlebic
apireben dafexmzZimebas, rekomendebulia minimumamde Seamciron kompiuterTan
muSaobis xangrZlivoba an saerTod uari Tqvan kompiuterTan muSaobaze.

arsebobs pirdapiri kavSiri avTvisebiani warmonagmnebis ganviTarebaSi
im adamianebTan, vinc mudmivad muSaobs videodispleian terminalebTan,
radiotelefonebTan an radiogadamcemebTan. ase,amerikel policielebs
Soris dafigsirda tvinis kiboTi daavadebis maRa li ricxvi, da amis mizezi
iyo gavlena radiogadamcemebis elegtromagnituri velebisa, romliTac isini

mudmivad sargebloben
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gansakuTrebiT mwvaved dgas adamianis organizmze kompiuteris mavne
zemogmedebis sakiTxi, rac Semdegi mizezebiT aixsneba:

1. kompiuter s aqvs elegtromagnituri gamosxivebis ori wyaro:monitori
da sistemuri bloki;

2. personaluri kompiuteris momxmarebels ar agvs usafrTxo manZilze
muSaobis saSualeba;

3. kompiuteris zemogmedebis xangrZlivi dro. Tanamedrove
momxmareblisaTvis es dro SeiZleba 12 saaTs aRwevdes, maSin rodesac
oficialuri normebiT akrZalulia kompiuterTan muSaoba 6 saaTze meti
drois ganmavlobaSi;

garda amisa, arsebobs ramdenime meoradi fagtori, romelic kidev ufro
amZimebs situacias. aseTi faqtorebia: muSaoba viwro gauniavebel saTavsS i
da erT adgilze mravali personaluri kompiuteris koncentracia.

monitori. monitori, gansakuTrebiT misi gverdiTi da ukana kedlebi
eleqtromagnituri gamosxivebis mZlavr wyaros warmoadgens. ukanasknel
kvlevebis mixedviT adamianis organizmi gansakuTrebiT mgrZ nobiarea 40 70
ghc sixSiris elegtromagnituri velis mimarT, ramdenadac am sixSiris
talRebi ujredebis zomebis Tanazomadia da eleqgtromagnituri velis
umniSvnelo donec sakmarisia adamianis janmrTelobisaTvis mniSvnelovani
zianis misayeneblad.

Tanamedrove kompiu terebisaTvis ganmasxvavebeli Taviseburebaa
centraluri procesorisa da periferiuli mowyobilobebis muSa sixSiris
gazrda, agreTve gamoyenebuli simZlavris gazrda 400 -500 vt -mde. amis Sedegad
sistemuri blokis gamosxivebis done 40 -70 ghc sixSireze ukanasknel wleb Si
aTasjer gaizarda da monitorTan SedarebiT bevrad ufro seriozul
problemad igca.

amaRlebuli elegtromagnituri foni mniSvnelovanwilad uzrunvelyofs
personaluri kompiuteris gavlenas adamianis janmrTelobaze. ramdenime
dRis ganmavlobaSi xangrZlivad kompiuterTan muSaobis Sedegad adamiani
Tavs grZnobs daRlilad, xdeba Zalian gaRizianebuli, und a dawola da

dasveneba. am movlenam Tanamedrove sazogadoebaSi gronikuli daRlilobis
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sindromis saxelwodeba miiRo da oficialuri medicinis monacemebis
mixedviT mkurnalobas ar eqvemdebareba.

kompiuteris momxmareblis janmrTelobaze araxelsayreli zemogmedebis
Zir iTad wyaros warmoadgens informaciis vizualuri gamosaxulebis
saSualeba. araxelsayreli parametrebia:

monitoris eleqtromagnituri veli 20 hc_1000 mhc sixSiris diapazonSi;

monitoris ekranze statikuri elegtruli muxti;

ultraiisferi gamosxiveba 200_ 400 nmdiapa zonSi;

infrawiTel gamosxiveba 1050nm_ 1 nmdiapazonSi;

rentgenis gamosxiveba > 1,2kev (kiloelegtronvolti).

kompiuteri rogorc cvladi eleqtromagnituri velis wyaro . personaluri

kompiuteris ZiriTadi Semadgeneli nawilebia: sistemuri bloki (procesori)

da i nformaciis Seyvana/gamoyvanis sxvadasxvagvari mowyobiloba: monitori

(displei), klaviatura, diskuri Semgrovebeli, printeri, skaneri, da misT.

yvela es elementi personaluri kompiuteris muSaobisas momxmareblis

samuSao adgilze axdenen rTuli eleqtromagnituri mdgomareobis
formirebas.
cxrili # 15
wyaro sixSiris diapazoni
monitori, kvebis blokis  trans - | 50 hc
formatori
kvebis  impulsur  blokSi Zabvis | 20- 100 khc
statikuri gardamgmneli
kadris gaSlisa da singronizaciis 48 160 hc
bloki
strigonis gaSlisa da singronizaciis 15 110 khc
bloki
monitoris amaCqarebeli  anoduri 0 hc
Zabva (mxolod eleqtronulsxivuri
milisaTvis) (elegtrostatika)
sistemuri bloki (procesori) 50 hc _1000 mhc
informaciis Setana/gamotanis 0 hc, 50 he
mowyobiloba
uwyveti kvebis wyaroebi 50 hc, 20 _ 100 khc

personaluri kompiuteriT Segmnil eleqgtromagnitur vels aqvs rTuli

speqgtruli Semadgenloba 0 hc -dan 1000 mhcmde sixSiris  diapazonSi.

elegtromagnitur vels aqvs eleqtruli (t) da magnituri 0)
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amasTan maTi urTierTkavSiri sakmaod rTulia, amitom eleqtruli (r) da
magnituri (1 ) mdgenelebis Sefaseba unda moxdes cal -calke.
cxrili #16
samuSao adgilze elegtromagnituri velis magsimal uri
dafigsirebuli mniSvnelobebi
velis saxe sixSiris diapazoni velis  dazZabulobis monitoris irgvliv
sazomi erTeuli ekranis RerZis
gaswvriv
daZabulobis
mniSvneloba
eleqtruli vel 100 khc _ 300 mhc v/im 17,0
24,0
eleqtruli vel 0,02 _ 2 khc v/im 150,0
155,0
eleqtruli vel 2 _ 400 khc v/im 14,0
16,0
magnituri veli 100 khc _ 300 mhc ma/m _
magnituri veli 100 khc _ 300 mhc ma/m _
magnituri veli 0,02 2 khc ma/m 550,0
600,0
magnituri veli 2 _ 400 khc ma/m 35,0
35,0
cxrili # 17
personaluri kompiuteris momxmareblis samuSao adgilebze gazomili
elegtromagnituri vel ebis mniSvnelobaTa diapazoni
gazomili parametris sixSiris diapazoni sixSiris diapazoni
dasaxeleba 5hc_ 2 khce 2 400 khc
cvladi eleqtruli velis
daZabuloba , v/im 1,0-350 01-11
cvladi magnituri velis
IndquIa, ntl 6,0'770,0 1,0' 32,0
kompiuteri  rogorc elegtrostatikuri velis wyaro . monitoris muS  aobisas
kineskopis ekranze grovdeba eleqtrostatikuri  muxti, romelic gmnis
eleqtrostatikur vels, romelic meryeobs 8 -dan 75 kv/m-mde. amasTan

monitorTan

rodesac eleqtrostatikuri veli subieqturad SeigrZnoba,

fagtors usiamovno subieqturi

potenciali

wvlili  Seaqvs

warmoadgens.

Xaxu

zedapirebs. eqgsperimentulad dadgenilia,

Semdegac ki, eleqtrostatikuri vel

saerTo eleqtrostatikur

niT daeleqtroebul

SegrZnebebis warmogmnisas

velSi

momuSave adamianebi iReben eleqtrostatikur potencials.

gadamwyvet

rom klaviaturasTan muSaobis

swrafad izrdeba 2

SesamCnevi

momxmareblis

klaviaturisa da Tagunas

-dan 12 kv/m-mde.

calkeul samuSao adgilebze xelis areSi daregistrirebulia statikuri

eleqtr uli

velis

daZabuloba

20 kv/m
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elegtromagnituri usafrTxoebis centrSi kompiuteris momxmareblis
funqciuri mdgomareobis  kvlevis Sedegad dadginda , rom kompiuterTan
xanmokle (45 wuTi ) muSaobis drosac ki  monitoris eleqtromagnituri
gamosxivebis zemogmeebiT  organizmSi  xdeba hormonaluri mdgomareobis
mniSvnelovani  cvlilebebi da tvinis biodenebis specifikuri cvlilebebi . €s
efeqtebi gansakuTrebiT mkafiod da gamokveTilad mJRavndebagalebSi
aRsaniSnavia, rom adamianTa garkveul jgufSi ( amSemTxvevaSi 20%)
organizmis  fungciuri mdgomareobis uaryofiTi reaqcia ar gamomJRavndal
saaTis ganmavlobaSi muSaobisas.

miRebuli  rezultatebis analizidan gamomdinare gakeTda daskvna, rom im
personalis profesiuli SerCevisaTvis, romelic muSaobis procesSi

gamoiyenebs kompiuter s, SesaZlebelia specialuri kriteriumebis
Camoyalibeba.

stresi.  displeis momxmareblebi xSirad imyofebian stresis mdgomareobaSi.

aSSis Sromis dacvisa da profdaavadebaTa profilagtikis nacionaluri

institutis monacemebis mixedviT displeis momxmareblebs metw ilad, vidre
sxva profesiuli jgufebs, aviadispetCerebis CaTvliT, midrekileba aqvT

stresuli mdgomareobis ganviTarebisaken. dadgenilia, rom stresi SeiZleba

gamoiwvios: sagmianobis saxem, kompiuteris maxasiaTebelma Taviseburebam,
gamoyenebulma  programulma uz runvelyofam, samuSaos organizebam,
socialurma aspeqtebma.

displeize  muSaobas specifikuri  stresuli  faqtorebi axasiaTebs,

rogoricaa adamianis brZanebis Sesrulebaze kompiuteris pasuxis (reaqciis)

dagvianebis dro, marTvis brZanebebi (damaxsovrebis simartive, m sgavseba,
gamoyenebis simartive da a.S.), informaciis vizualizaciis meTodi da sxv.

stresul mdgomareobaSi adamianis yofnam SeiZleba gamoiwvios adamianis
xasiaTis cvlilebebi, agresiulobis momateba, depresiebi, gaRizianebuloba.
daregistrirebulia  fsigosomati uri  darRvevebi, kuWnawlavis traqgtis
fungciis darRveva, Zilis darRveva, pulsis sixSiris cvlileba,

menstrualuri ciklis cvlileba. xangrZlivad mogmedi stres -faqgtoris
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pirobebSi
ganviTareba.
cxrili # 18

yofnam SeiZleba gamoiwvios gul

-sisxlZarRvTa daavadebebis

personaluri kompiuteris momxmareblis Civilebi

da maTi warmogmnis SesaZlo mizezi

subieqturi Civili

SesaZlo mizezi

Wra TvalSi monitoris  vizualuri ~ ergonomikuli  parametrebi,
ganaTeba samuSao adgilze da saTavsSi
Tavis tkivili samuSao adgilze  haeris aeroionuri Semadgenloba,

muSaobis reJimi

amaRlebuli nervozuloba

elegtromagnituri veli, saTavsis feriTi gama, muSaobis
reJimi

amaRlebuli daRliloba

elegtromagnituri veli, muSaobis reJimi

mexsierebis dazianeba

elegtromagnituri veli, muSaobis reJimi

Zilis darRveva

muSaobis reJimi, eleqtromagnituri veli

Tmis cvena

eleqtrostatikuri veli, muSaobis reJimi

muwukebi da kanis gawiTleba

eleqtrostatikuri veli, muSa zonaSi haeris aeroionuri
da mtvris Semadgenloba

tkivili mucelSi

araswori jdoma, gamowveuli samuSao
mowyobiT

adgilis araswori

tkivili welis areSi

araswori jdoma, gamowveuli samuSao adgilis araswori
mowyobiT, muSaobis reJimi

tkivili majaSi da TiTebSi

samuSao adgilis araswori konfiguracia, maT Soris
magidis simaRlis Seusabamoba adamianisa da savarZlis
simaRlesTan; mouxerxebeli klaviatura; muSaobis reJimi

nax. 59. elegtromagnituri gamosxivebis Sedegi _ Tvalis ferad garsze yavisferi lagebi

Tvalze elegtromagnituri gamosxivebis mogmedebis Sedegad Tvalis ferad

garsze yavisferi lagebi Cndeba.

monitoris

gamosxivebisgan

dacvis RonisZiebebidan ZiriTadad

rekomendebulia monitoris ekranebisaTvis damcavi filtrebis gamoyeneba.

damcavi filtri amcirebs ekranis monitoris mxridan mavne faqtorebs,
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aumjobesebs monitoris ekranis ergonomikul parametrebs da amcirebs

mamxmareblis mimarTulebiT monitoris gamosxivebas.

1128 eleqtromagnituri gamosxivebis SesaZlo biologiuri efeqtebi

adamianis organizmi yovelTvis reagirebs elegtromagnitur velze. Tumca,
imisaTvis rom es reaqcia ar gadaizardos paTologiaSi da ar gamoiwvios
daavadeba, unda moxdes mTeli rigi pirobebis, maT Soris velis sakmaod
maRali donisa da dasxivebis xangrZlivobis, Tanxvedra.

amitom, velis dabali donis sayofacxovrebo teqnikis da/an xanmokle

drois ganmavlobaSi gamoyenebisas sayofacxovrebo teqgnikis
eleqtromagnituri veli mosaxleobis ZiriTadi nawilis janmrTelobaze

ar axdens gavlenas. potenciuri  saffrTxe  emuqgreba  mxolod
eleqtromagnituri velis mimarT amaRlebuli mgrZnobiarobis mqgone da
alergiul adamianebs.

bevri specialisti Tvlis, rom samrewvelo sixSi ris magnituri veli saSiSia
adamianis janmrTelobisaTvis adamianis xangrZlivi dasxivebisas 0,2
mkteslaze maRali doniT (regularulad, dReRameSi aranakleb 8 saaTis

ganmavlobasSi, ramdenime wlis ganmavlobasSi).

11.291. elegtromagnituri gamosxivebis biologiuri efeqti

garemoSi elegtromagnituri gamosxivebam iseTi masStabebi miiRo, rom
jandacvis saerTaSoriso organizaciam es problema kacobriobisaTvis
yvelaze aqtualur problemaTa ricxvSi CarTo, xolo bevri mecnieri
elegtromagnitur ~ gamosxivebas  Zliermogmed  ekologiur fagtorebs
miakuTvnebs, romlebsac dedamiwaze yoveli cocxalisaTvis katastrofuli
Sedegis motana SeuZliaT.
elegtromagnituri gamosxivebis energetikuli gavlena SeiZleba iyos
sxvadasxva xarisxis da Zalis. adamianis mier SeumCnevelidan Tbur
SegrZnebamde maRali simZlavris gamosxivebis dros. zemaRali sixSiris
elegtromagniturma  gamosxivebam SeiZleba  wyobidan  gamoiyvanos

xelsawyoebi da eleqgtroaparatura. zemogmedebis simZimis mixedviT
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eleqtromagnituri gamosxiveba adamianma SeiZleba saerTod ver aRigvas an
gamoiwvios sruli dauZlureba tvinis mogmedebis funqciuri cvlilebebiT

da adamianis sikvdili. eleqtromagnitur gamosxivebas SeuZlia gamoiwvios
mamakacis organizmis hormonaluri statusis, agreTve reproduqciuli
sistemis cvlileba.
problemis sirTule mndgomareobs aramarto mosaxleobis janmrTelobaze
zemogmedebaSi, aramed momavali Taobis janmrTelobaze da inteleqtze.
izrdeba Tandayolil anomaliaTa  raodenoba .

egsperimentuli monacemebis mixedviT eleqtromagnituri veli yvela
sixSirul diapazonSi maRali biologiuri aqtivobiT xasiaT deba.
Tanamedrove Teoriis mixedviT eleqtromagnituri velis SedarebiT maRali

donis SemTxvevaSi aRsaniSnavia zemogmedebis  Thuri  meganizmi.
eleqtromagnituri velis SedarebiT dabali donis SemTxvevaSi aRniSnaven
organizmze zemogmedebis araTbur anu informaciul  xasiaTs.
mosaxleobaze eleqgtromagnituri velis zemogmedebis riskis Sefasebisas
aucilebelia adamianis organizmis yvelaze kritikuli sistemebis (nervuli,

imunuri, endokrinuli da sasgeso) reaqgcia eleqgtromagnituri velis
zemogmedebaze.

elegtromagnitur i velis biologiuri efeqti xangrZlivi mravalwliani
zemogmedebis pirobebSi grovdeba, ris Sedegadac SesaZlebelia Soreuli
Sedegebis ganviTareba, centraluri nervuli sistemis degeneratiuli
procesebis, sisxlis kibos (leikozis), tvinis simsivnis, hormonaluri
daavadebebis CaTvliT. eleqgtromagnituri veli gansakuTrebiT saSiSia
bavSvebisaTvis, fexmZime galebisaTvis, centraluri nervuli sistemiT,
hormonaluri, gul -sisxlZzarRvTa sistemiT, alergiiT daavadebuli da
dasustebuli imunitetis mgone adamianebisaTvis.

eleqgtruli da magnituri velebi maTi zemogmedebis zonaSi moxvedrili

yvela biologiuri obieqtis mdgomareobaze mogmedebis Zalian Zlier

faqtors warmoadgens. magaliTad, eleqtrogadamcemi xazebis eleqtruli

velis mogmedebis raionSi yvela mwerSi mJRavndeba cvlilebeb I gcevaSi: ase

futkrebTan figsirdeba amaRlebuli agresiuloba, aforiageba,
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Sromisunarianobis da  produqtulobis daqveiTeba, deda futkris
dakargvisadmi midrekileba; xoWoebs, koRoebs, peplebs da sxva mfrinav
mwerebs ecvlebaT qceviTi reaqciebi, maT Soris moZrao bis mimarTulebis
cvlleba im mimarTulebiT, sadac naklebis eleqtruli velis done.
mcenareebSi gavrcelebulia ganviTarebis anomaliebi _ xSirad ecvlebaT
yvavilebis, foTlebis, Reroebis formebi da zomebi, uCndebaT zedmeti
furclebi.
janmrTeli adamiani ziandeba e legtrogadamcemi xazebis velSi SedarebiT
xangrZlivi yofnis SemTxvevaSi. xanmokle dasxivebas (wuTebi) SeuZlia
negatiuri reaqcia gamoiwvios mxolod hipermgrZnobiare adamianebSi an
alergiis zogierTi saxiT daavadebul adamianebSi. magaliTad, gasuli
saukunis 90 -iani wlebis dasawyisSi ingliseli mecnierebis mier dadgenil
igna, rom elegtrogadamcemi xazebis velis mogmedebiT alergiul adamianebSi
xSirad reaqcia viTardeba epileptikuri tipis mixedviT. eleqtrogadamcemi
xazebis elegtromagnitur velSi adamianebis xangrZliva d yofnisas (Tveebi,
wlebi) adamianis organizmSi SeiZleba ganviTardes  upiratesad gul
sisxlZarRvTa da nervuli sistemis daavadebebi. ukanasknel wlebSi
Soreuli Sedegebis ricxvSi  xSirad asaxelebn onkologiur daavadebebs.
adamianis  organizmze eleqtromagnituri g amosxivebis  zemogmedebis
ganxilvisas ganasxvaveben biologiur  cvlilebebs (romlebic
damtkicebulia  ujredul doneze eqsperimentuli dakvirvebiT) da
paTologiur efeqtebs (daavadebis gaCena an gamwvaveba), romlebic
damtkicebulia epidemiologiuri kvlevebiT.

dadgenilia, rom planetaze adamianis mier Segmnili yvela xelsawyos
eleqtromagnituri gamosxiveba milionjer aRemateba bunebrivi geomagnituri
velis dones. gansakuTrebiT mkveTrad izrdeba velebis daZabuloba
elegtrogadamcemi, radio -da telesadgurebis, radiolokaciis da
radiokavSiris saSualebebis (maT Soris, mobiluri da Tanamgzavruli),
sxvadasxva energetikuli da energotevadi danadgarebis,

eleqtrotransportis siaxloves.
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jandacvis msoflio organizaciis eqspertebis daskvnis mixedviT,
eleqtromagnituri velebis, Tundac SedarebiT dabali donis, xangrZlivi
zemogmedebis Sedegad xSiria kibos daavadebebi, qcevis cvlileba,
mexsierebis dagveiTeba, pakinsonisa da alcgeimeris daavadebebi, garegnulad
janmrTeli adamianis uecari sikvdilis sindromi (yvelaze xSirad es
SeimCneva metroSi, elmavalS i da mZlavrielegtroZalovani danadgaris
siaxloves), sgesobrivi  fungciis  daTrgunva, did galagebSi
TviTmkvlelobaTa raodenobis gazrda da bevri sxva negatiuri mdgomareoba.
gansakuTrebiT saSiSia elegtromagnituri velebis gavlena dedis saSoSi
ganviTarebad organiz  mze, bavSvebze, agreTve alergiiT daavadebul
adamianebze

eleqtromagnituri gamosxiveba yvelaze Zliergavlenas axdens imunur,
nervul, endokrinulda sasgeso sistemaze.

imunuri sistema amcirebs sisxISi dacviTi funqciis Semsrulebeli
specialuri fermentebis gadasrolas, rac iwvevs imunitetis ujredis
sistemis dasustebas. endokrinuli sistema iwyebs sisxISi didi raodenobiT
adrenalinis  gamoyofas, Sedegad izrdeba datvirTva organizmis gul
sisxlZarRvTa sistemaze. xdeba sisxlis Sesgeleba, ris gamoc ujredebi
veRar IR eben Jangbadis saWiro raodenobas. SeimCneva adamianis
gaRizianebuloba, male daRla, mexsierebis daqveiTeba, Zilis darRveva,
saerTo daZabuloba da misT.
gavlena nervul sistemaze . elegtromagnituri velis zemogmedebisadmi
yvelaze mgrZnobiarea nervuli sistema. e legtromagnitur velTan kontaqtSi
myof adamianebs ecvlebaT umaRlesi nervuli sistema, uqveiTdebaT
mexsiereba, uviTardebaT  stresoruli reaqciebi. eleqgtromagnituri
velisadmi amaRlebuli mgrZnobiaroba agvT Tavis tvinis garkveul
struqturebs. eleqgtromagnituri vel isadmi gansakuTrebiT amaRlebul
mgrZnobiarobas amJRavnebs embrionis nervuli sistema.
gavlena imunur sistemaze . dReisaTvis dagrovili masala miuTiTebs

organizmis  imunologiur  reaqtiulobaze eleqtromagnituri  velis
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uaryofiT gavlenaze. eleqtromagnituri velis zemogmedebisas irRveva
imunogenezis procesebi.

gaviena endokrinul sistemaze da neirogumoralur reaqciaze

eleqtromagnituri velis  zemogmedebisas izrdeba sisxISi adrenalinis
Semcveloba, xdeba sisxlis Sededebis procesebis aqgtivacia.

gavlena sasqgeso funqciaze . dadgenilia, rom eleqgtromagnituri velis
mimarT embrionis mgrZnobiaroba mniSvnelovnad maRalia, vidre dedis
organizmisa, xolo eleqgtromagnitur vels SeuZlia embrionis dazianeba

misi ganviTarebis nebismier etapze. kvlevis Sedegebi iZleva daskvnis
gakeTebis uflebas, rom galis eleqtromagnitur gamosxivebasTan kontaqti
iwvevs naadrev mSobiarobas, negatiur gavlenas nayofis ganviTarebaze,

Tandayolili simaxinjeebis ganviTarebis riskis amaRlebas.

11.292. sxva samedicino -biologiuri efeqtebi

adamianze eleqtromagnituri gamosxivebis zemogmedebis Sedegebis yvelaze

adreuli  klinikuri gamovlenaa nervuli sistemis mxridan funqciuri

darRvevebi, rac mJRavndeba upirveles yovlisa nevrasteniuli da asteniuri

sindromis vegetatiuri disfunqciis saxiT. elegtromagnituri gamosxivebis
zonaSi  xangrZlivi  droiT  myofi adamianebi  uCivian  sisustes,
gaRizianebulobas, swrafad daRlas, mexsierebis daqveiTebas, Zilis
darRvevas.

gul -sisxlZarRvTa sistemis mxridan darRvevebi mJRavndeba, rogorc wesi,

labiluri (cvladi) pulsiT da arteriuli wneviT, hipotoniisken (sisxlis
wnevis daqveiTebisadmi) midrekilebiT, gulis areSi tkiviliT da sxv.

SeimCneva periferiuli  sisxlis Semadgenlobis fazuri cvlilebebi,

Semdgomi garTulebebiT. Zvlis tvinis cvlilebebi regeneraciis reaqtiuli

kompensatoruli daZabvi s xasiaTs atarebs. Cveulebriv es cvlilebebi
SeimCneva adamianebSi, romlebic samuSaos Taviseburebidan gamomdinare
mudmivad imyofebian sakmaod maRali intensivobis mogmedebis zonaSi

mcxovrebi mosaxleoba uCivis gaRizianebulobas, elegtromagnituri
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gamosxivebis zemogmedebis qveS. magnitur velTan da eleqtromagnitur
gamosxivebasTan momuSave, agreTve eleqtromagnituri velis mouTmenlobas
1-3 wlis Semdeg zogierTs uCndeba Sinagani daZabulobis grZnoba,
mousvenroba, yuradRebisa da mexsierebis daqgveiTeba, Zilis darRveva, da
daRliloba. zRvruli dasaSvebi elegtromagnituri gamosxivebis
(gansakuTrebiT talRebis decimetrul diapazonSi) xangrZlivi ganmeoreb ad
mogmedebas SeuZlia fsigikuri dazianebebis gamowveva.
eleqtromagnituri velis biologiuri efeqti damokidebulia
eleqtromagnituri talRebis sixSiris diapazonze, intensivobaze, dasxivebis
xangrZlivobaze, gamosxivebis xasiaTsa da dasxivebis reJimze.
nebismieri  eleqtromagnituri gamosxivebis mogmedebaSi miRebulia ori _

Termuli da araTermuli (informaciuli), efeqtis gamoyofa.

11.293. elegtromagnituri gamosxivebis mogmedeba adamianis organizmze

eleqtromagnituri dabinZureba garemos yvelaze  mZlavri fagtoria
romelic mogmedebs Tanamedrove adamianze msoflios yvela qgveyanaSi da
potenciurad radiaciul avariaze ufro saSiSia .

elegtromagnituri dabinZureba mogmedebsTiTgmis mTel mosaxleobaze ,
bavSvebisa da mozardebis , fexmZime qalebisa da avadmyofebis CaTviiT
eleqtromagnituri dabinZureba mogmedebs faqtiurad sadReRamisod , misi
done ganuwyvetliv  izrdeba . mis mier gamowveuli paTologiebi ,  Soreuli
Sedegebis CaTvliT , bolomde Seswauvlili araa.

dadgenili sanitaruli normebiT fiwuri kavSiris sabazo sadguris

signalis do ne bunebriv elegtromagnitur fons as milionjer aRemateba.

cxrilSi #19 moyvanilia sxvadasxva wyaros eleqtromagnituri
gamosxivebis nakadis simkvrivis  sidideebi. nakadis simkvrive izomeba
farTobis erTeulze (m 2, s?) mosuli simZlavriT (vt, mvt, mkvt).
cxrili # 19
: dauri,
wyaro ve, efeqti telljer; sadgun gadaWarbeba
mkvt/ oni. * -
sn? ’

287



Sumamg 0,000000 mogmedeba tvinze 25 km 900 km _
rezonansi 1
bunebrivi
elegtromagnituri 0,000001 2500 m 90 km 10 -jer
foni
tegnogenurad - mlc_allat';onlrys d_onl_s
sasualo 0,01 encefalogramis 25m 900 m 100000 jer
i cvlileba, [ 1 8
mniSvneloba) Seqcevadi dazianeba
radiotelefonebis
nakadis §|mkyr|V|s 5 Se|_ZIepa gamoiwvios 5m 180 m 20 000 000jer
normirebuli leikozi bavSvebSi
mniSvneloba
fiwuri kavSiris
sabazo sadguris Seugcevadi
nakadis simkvrivis 10 r f’jsaziangba 0,8 m 30m 100 000 000jer
normirebuli
mniSvneloba
fiwuri 2 wuTis
telefonebis ganmavlobaSi cvlis
nakadis simkvrivis 100 hemato-encefaluri 25 sm 9m 1 OOO’e?OO 000
normirebuli barieris J
mniSvneloba SeRwevadobas
ujredebis
Termuli efeqti 10 000 | arakontrolirebadi 0,25 sm 9sm 100 oo_grooo 000
kvdoma J

* grafaSi miTiTebulia daSoreba, romelzec formirdeba momuSave fiWuri

telefonidan nakadis

** grafaSi miTiTebulia daSoreba,

sabazo sadguridan

nulovan niSnulad aRebulia Sumanis

simkvrivis miTiTebuli mniSvneloba

nakadis simkvrivis miTiTebuli mniSvneloba

Sumanis rezonansi aris

romelzec formirdeba momuSave

rezonansis nakadis simkvrive.

zedabalsixSiruli elegtromagnituri zemogmedeba

(aRmoaCina germanelma fizikosma T. Sumanma), romlis zemogmedebis drosac

mimdinareobda dedamiwaze yovelive cocxalis evolucia da

pirobebSic ganviTarda kacobrioba.

cxrilis

romlis

monacemebis mixedviT elegtrosmogis wyaroebis intensivoba

milionjer da trilionjerac ki aRemateba bunebriv dones. amdenad, adamiani

cxovrobs sagangebod Zlieri

elegtromagnituri velis pirobebSi, rac

araxelsayrelad mogmedebs mis janmrTelobaze.
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elegtronul xels awyoebi, antenebi, transformatorebi da tegnikis sxva
sagnebi gmnian eleqtromagnitur vels, romelsac, Tavis mxriv, aqvs
magnituri da eleqtruli daZabuloba. aseT velSi moxvedrisas adamianze
mogmedebs uxilavi elegtromagnituri gamosxiveba. zemogmedeba xdeba
uSualod sisxlze, ramdenadac sisxli eleqtrolitia. Sisx|ISi
warmoigmneba ionuri denebi, romlebic Tavis mxriv axurebs nervul
gsovilebs. organizmi Rebulobs siTbos, romelsac is ver umklavdeba
_gansakuTrebiT mgrZnobiarea organoebi, romelTac sustad ganviTarebuli
sisxlZarRvovani sistema aqvT. ziandeba tvini, kuWi, mxedvelobis organoebi,
nivTierebaTa cvlisa da nervuli sistemebi. yvelaze gavrcelebuli
Sedegebia: swrafad daRla, gulis areSi tkivilebi, Tvalis brolis amRvreva.

ukanaskneli 100 wlis ganmavlobaSi xdeba cocxa | organizmebze
eleqtromagnituri  velebis gavlenis Seswavla, Tumca biologiur
obieqtebze eleqtromagnituri velebis zemogmedebis sayovelTaod miRebuli
Teoria dRemde ar Camoyalibebula. sayovelTaod aris aRiarebuli adamianis
organizmze elegtromagnituri gamosxiv ebisa da eleqtromagnituri velebis
rogorc pozitiuri (medicinaSi), ise negatiuri zemogmedebis arseboba,
romelic, rogorc wesi, ukavSirdeba samrewvelo warmoebas. miRebulia, rom

cocxal sistemebze zemogmedebis meganizms sworxazovani xasiaTi agqvs im

sixSirul di apazonSi, romelic iwvevs cocxali gsovilis gaxurebas anu

ATbur o zemogqmedebas. rac ufro didia zemogmed:
cocxali gsovilebis gaxurebis efeqti. am safuZvelze miRebulia

eleqtromagnituri gamosxivebisa da eleqtromagnituri velebis zRvruli

dasaSvebi doneebis (zdd) sanitaruli normebi, e.i. ganixileba negatiuri

mogmedebis donis zeda zRvari.

organizmze elegtromagnituri  dasxivebis xarisxi da zemogmedeba
damokidebulia  eleqtromagnituri nakadis simkvriveze , gamosxivebis sixSireze ,
zemogmedebis xangrZlivobaze , dasxivebis reJimze , zedapirze . organizmis
individualur Tvisebebze , garemos temperaturaze (28-ze meti) da sxva.
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eleqtromagnituri dasxivebis  biologiuri efeqti  vlindeba  sxvadasxva
formiT : organizmSi umniSvnelo Zvrebidan _ mTlianobaSi seriozul
darRvevamde.

eleqtromagnituri talRis energiis STanTgma vlindeba  rogorc Tburi
efeqti . garkveuli zRvridan  dawyebuli  adamianis organizmi  ver axerxebs
calkeuli organoebidan Warbi  siTbos gadacemas da amiT organizmis

temperatura  matulobs . aseTi talRebis zemogmedebagansakuTrebulad mavnea

iseTi organoebisaTvis  rogoricaa : Tvali , tvini , Tirkmeli , kuWi, saSarde da
sanaRvle sadinarebi . gansakuTrebulad saSiSia  Tvalze zemogmedeba
radganac xdeba Tvalis brolis SemRvreva _ kataraqta da adgili aqvs

rqovanas damwvrobas, romelic mJRavndeba dasxivebidan ramdenime dRis an
kviris Semdeg. es aixsneba Tvalis cudi TbogamtarobiT da misi
daucvelobiT, ris gamoc broli gadaxurdeba. eleqtromagnituri talRis
xangrZlivi zemogmedeba zians  ayenebs centralur nervul sistemas ,
nivTierebaTa mimocvlis process , cvlis sisxlis Semadgenlobas .
elegtromagnituri gamosxivebis negatiuri mogmedebapirvel rgSi  aisaxeba
nervul , endokrinul da gul -sisxlZarRvTa sistemebze . emgs  SeumCneveli
mogmedebayovelwamierad mogmedebsadamianis Tvalsa da tvinze , kuWnawlavis
traqtze , imunur da sasgeso sistemebze , sisxlwarmomgmnel organoebze da

ayenebs gamousworebel  zians .

eleqtromagnituri velis zemogmedebis Usimptomebia _  Tavis tkivili ,
Tavbru , arteriuli wnevis cvlilebebi , pulsis aCgareba an Seneleba, gulis
kunTSi cvlilebebi , nervul -fsiqikuri moSililobebi , Swrafad ganviTarebadi
daRliloba , aseve Tmis cvena, frCxilebis mtvrevadoba , wonis dakleba .

adreul  etapze aseTi darRvevebi gamosworebadia .
eleqgtromagnituri talRebis simkvrivis energia ar unda aRematebode s 10

vt/m2-s, lokaluri dasxivebisas (xelebis mtevnebisaTvis) _ 50 vt/m 2

1129.4. radiosixSiris diapazonis elegtromagnituri
velebis mogmedeba adamianis organizmze
radiosixSiris eleqtromagnituri talRebi mavned mogmedebs adamianis

organizmze, gansakuTrebiT intensiurad ki iseT organoebze, romlebic didi
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raodenobiT wyals Seicavs. es mogmedeba gansakuTrebiT mavnea iseTi
gsovilebisaTvis, romlebsac sustad ganviTarebuli sisx |ZarRvovani sistema
agvs da arasakmari si sisxlis moZraoba axasiaTebs ( mag. Tvali, tvini,
Tirkmeli , kuWi, naRvela da Sardis buSti)

zemaRali sixSiris ultramagnituri velebis biologiuri aqgtiuroba

damokidebulia talRis sigrZeze. yvelaze Zlierad mogmedebs decime truli
talRebi, yvelaze sustad £ milimetruli. milimetruli diapazonis talRebi

STainTgmeba kanis zeda fenebiT, santimetruli £ kaniT da kanqveSa
ujredisiT, decimetruli £ Sinagani organoebiT. mogmedebis efeqti
damokidebulia eleqtromagnituri velis intensiurobaze da kontaqtis

xangrZlivobaze.

organizmis mier energiis STanTgmisas zemogmedeba miT ufro
gamokveTilia, rac maRalia velis sixSire. organizmis sxvadasxva qsovils
sxvadasxva dieleqtrikuli mudmiva da sxvadasxva gamtaroba axasiaTebT, ris
Sedegadac sxvadasxva six Siris talRebis STanTgma da Sesabamisad,
gsovilebis gaxureba araerTgvarovania. magaliTad, adamianis sxeulis zomebi
10 megahercmde sixSiris talRis sigrZesTan SedarebiT mcirea da adamianis
gsovilebSi mimdinare dieleqtrikuli procesebi sustadaa gamoxatuli.

ele gtromagniturma talRebma SeiZleba gamoiwvios mwvave da qroniku li

dazianeba. mwvave dazianeba mJRavndeba nerviuli sistemis, gul -sisxl ZarRvTa
sistemis da sisxlwarmomgmneli sistemis funqcionaluri moSili lobiT, rac
SeiZleba gamomJRavndes sxeulis temperaturis, pulsis, gulis gamtarobis,

sisxlisa da cilebis Semadgenlobis cvlilebiT, sunTqvisa da saWmlis

momnelebel sistemaSi darRvevebiT. mwvave dazianeba iSviaTad gvxvdeba.

ufro xSiria msubuqi gronikuli dazianeba, romelsac adgili agvs dabali

intensiurobis eleqtroma gnituri nakadiT xangrZlivi dasxivebi sas. aseTi
velis biologiuri mogmedeba mJRavndeba saerTo sisusteSi, mo TenTilobaSi,
aRgznebulobaSi, Tavis tkivilSi, SeiZleba adgili hgondes organizmis

gadaxurebas. es cvlilebebi Seqcevadi xasiaTisaa: gamosxivebis mogmed ebis
Sewyvetisas paTologiuri movlenebi gaivlis. maRali intensiu robis

elegtromagnituri velis gavleniT aRiZvreba Thburi efeqti.

291



muSaobis staldis gazrdisas klinikuri cvlilebebi mkveTri xdeba
adgili aqvs elegtromagnituri efegtebis kumulacias.

unda aRiniSnos, rom uaryofiT bio logiur mogmedebas ZiriTadad
eleqgtruli veli iwvevs, xolo magnituri veli SesamCnev cvlilebebs ver
iwvevs.  elegtromagnituri  velis  biologiuri  mogmedebis  xarisxi
damokidebulia eleqtromagnitur rxevaTa sixSireze da velis
intensiurobaze,  dasxivebul I zedapiris sidideze da organizmis
individualur Taviseburebaze.

bio logiuri mogmedebis garda eleqtruli veli ganapirobebs adamianisa
da liTonur sagnebs Soris muxtis aRZvras. ganmuxtvis denma SeiZleba

krunCxvebi gamoiwvios.

maRali intensivobis eleqtromagninuri velebi adamianis organizmSi
iwvevs Tbur efeqts, romelic SeiZleba gamoixatos sxeulis, an misi
calkeuli gsovilebis an organ oebis gaxurebaSi. elegtromagnit uri velebi
zemogmedeba gansakuTrebiT mavnea  organoebisa da gsovilebisaTvis,

romlebsac naklebad ganviTarebuli sisxlZarRvovani sistema aqvT,

rogoricaa Tvali, tvini, Tirkmeli, kuWi, saSarde da naRvlis buSti.

radiotalRebis zemogmedebis mimarT gansakuTrebiT mgrZnobiarea
centraluri nervuli da gul -sisxlZarRvTa sistem ebi. adamians ewyeba Tavis
tkivili, gadaRla, arteriuli  wnevis cvlileba, nervul -fsigikuri

moSliloba, SeiZleba gamoiwvios Tmebis cvena, frCxilebis mtvreva, wonaSi
dakleba.

arsebobs safuzvliani varaudi, rom maRali Zabvis kabelebis
elegtromagnituri  veliT dabin Zurebul zonaSi momuSave adamianebs
leikemiiT daavadebis 5 -8jer meti Sansi aqvT. radarebis momsaxure
personalSi 3 -12jer izrdeba policitemiiT (sisxlis daavadeba, romelic
xasiaTdeba sisxlis wiTeli nawilakebis siWarbiT) daavadebis riski.
dadgenilia, rom 60 herci sixSiris elegtromagnituri velis dasxivebis

Sedegad 6 -jer ufro swrafad iwyebs zrdas kibos ujredebi.
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elegtromagnituri velebis biologiuri mogmedebis problema
mniSvnelovani gaxda saerTaSoriso organizaciebisa da saxelmwifo
organoebis sagmianobisaTvis.

jandacvis msoflio saerTaSoriso organizaciam cocxal bunebaze
elegtromagnituri  gamosxivebis zemogmedebis problema prioritetul
problemaTa siaSi Seitana. dadgenilia eleqgtromagnituri gamosxivebis
zemogmedebis sanitariul -epidemiologiuri normativi, romliTac
regl amentirebulia elegtromagnituri gamosxivebis usafrTxo intensivoba,
romlis drosac ar gamomJRavndeba organoebis fungcionirebis sistemis

droebiTi darRvevac ki da ar gadadis organizmis dacviTi meganizmebis

daZabvaze.
11.30samrewvelo sixSiris eleqtromagnitur i velebi
samrewvelo sixSiris (50 hc) elegtromagnituri  velebis xangrZlivi

mogmedeba iwvevs cvlilebebs Tavis tvinSi da centralur nervul
sistemaSi. Sedegad adamians ewyeba Tavis tkivili safeTglisa da kefis
areSi, SeimCneva moTenTiloba, mexsierebis daqgveiTeba, tkivilebi gulis
areSi, daTrgunuli xasiaTi, apaTia, erTgvari depresia amaRlebuli
mgrZnobiarobiT  mkveTri sinaTlisadmi daintensiuri bgerisadmi, Zilis,
gul -sisxlZarRvTa sistemis, saWmlis momnelebeli sistemis da sunTq vis
darRveva, gaRizianebul oba, sisxlis Semadgenlobis  cvlileba da
centraluri nervuli sistemis funqciuri darRvevebi

adgilmdebareobis da elegtromagnituri talRIiT dasxivebis  mixedviT
ganasxvaveben profesiul, araprofesiul, sayofacxovrebo da samoqgalaqo

dasxivebas.

11.31profesiuli eleqtromagnituri dasxiveba

eleqtromagnituri velebis zemogmedebis pirobebSi momuSave adamianebis
kvlevis Sedegad aRmoCnda, rom mocemuli zemogmedebis mimarT yvelaze

mgrZnobiarea nervuli da gul -sisxlZarRvTa sistema. aRwerilia
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sisxlwarmogmnis  cvlilebebi, da rRvevebi  endokrinuli  sistemis,
metaboluri procesebis, mxedvelobis organoebis daavadebebis mxridan.
dadgenilia, rom radiotalRebis zemogmedebis klinikuri gamovlena
yvelaze xSirad asteniuri da vegetatiuri reaqciebiT xasiaTdeba.

xangrZlivi profesiuli dasxiv ebis pirobebSi, rodesac adgili aqvs
periodulad zRvruli dasaSvebi donis amaRlebas, zogierT adamianSi
iwvevs saWmlis momnelebel organoebSi funqciur cvlilebebs, rac
gamoixateba kuWis wvenis sekreciisa da mJavianobis cvlilebaSi.

xangrZlivi profesiuli  dasxiv ebis dros gamovlinda agreTve
funqgciuri  Zvrebi endokrinuli sistemis mxridan:  farisebri jirkvlis
funqciuri aqtivobis amaRleba, Sagris mrudis xasiaTis cvlileba da a.S.

ukanasknel wlebSi gaCnda mosazreba eleqgtromagnituri gamosxivebis
mier avTvisebiani daavadebebis induqciis SesaZleblobis Sesaxeb. aris
monacemebi  sisxlwarmomgmneli gsovilebis simsivneebiT da leikoziT
daavadebis Sesaxeb.

11.32ara profesiuli elegtromagnituri dasxiveba

seriozul yuradRebas imsaxurebs higienuri Sefasebis sakiTxebi
eleqt romagnituri gamosxivebis donisa, romelic mogmedebs gamosxivebis
mogmedebis zonaSi momuSave adamianebze, romlebic ar emsaxurebian

radiotegnikur  mowyobilobas. garemos dacvis amerikuli saagentos

monacemebis mixedviT, kacobriobis daaxloebiT 1% ganicdis 1 mkvt/sn?
eleqtromagnituri gamosxivebis zemogmedebas. amasTan, intensivobis
yvelaze maRali mniSvneloba dafigsirebulia maRliv  SenobebSi,

gansakuTrebiT antenaTa sistemis ganlagebis Sesabamis doneze.

yvelaze saSiSi velebia zemaRali sixSiris diapazonis velebi.
santimetruli da milimetruli talRebi mogmedebs kanze, xolo
decimetruli, aRwevs ra 10 -15 sm siRrmeze, _ pirdapir mogmedebs Sinagan
organoebze.

aRsaniSnavia, rom eleqtromagnituri gamosxivebis  mavne zemogmedeba
dakavSirebulia aramarto msxvilmasS taburi gamosxivebis wyaroebTan.
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cnobilia, rom eleqtrul denze momuSave nebismieri sagnis irgvliv

aRiZvreba magnituri veli.

11.33sayofacxovrebo da samoqalago dasxiveba

aSSisa da SvedeTis mecnierebma daadgines bavSvebSi simsivnis
ganviTarebis faqti maTze ramdenime dRis da saaTis ganmavlobaSic ki 60 hc
sixSirisa da maRali Zabvis nagnituri  velebis mogmedebis SemTxvevaSi.
magnitur vels gamoasxivebs televizori, personaluri kompiuteri.
mdgomareobas amZimebs avtotransportis swrafi ganviTareba. Tanamedrove
gala gebis teritoriaze eleqtromagnituri velis 18 -20% formirdeba
saavtomobilo moZraobis Sedegad. transportis moZraobis Sedegad
warmogmnili  elegtromagnituri talRebi dabrkolebas ugmnis tele - da
radiomiRebas. yovelive amasTan, da rac ufro mniSvnelovania,
eleqtro  magnituri  gamosxiveba mavne gavlenas axdens adamianis organizmze.

adamianis organizmis sistemebidan gansakuTrebiT mgrZnobiarea e.w.
kritikuli sistemebi: nervuli, imunuri, endikrinuli da sasgeso sistemebi.
eleqtromagnituri velis biologiuri efeqti xangrZliv i mravalwliani
zemogmedebis pirobebSi kumulirdeba, Sedegad SesaZlebelia Soreuli
Sedegebis ganviTareba, centraluri nervuli sistemis gadagvarebis
procesebis, leikozis, tvinis simsivnis, hormonaluri daavadebebis CaTvliT.

aRsaniSnavia, rom binaSi arsebuli kab elebi. eleqtrosadenebi, rozetebi
da sayofacxovrebo tegnika gamoasxiveba elegtromagnitur talRebs, romlis
intensivoba arafriT CamorCeba mZlavr gareTa wyarosgan Segmnil
elegtromagnitur vels, ramdenadac binaSi arsebuli wyaroebi axlosaa
ganlagebuli adamianTan . amdenad, saxISi avejisa da xelsawyoebis,
gansakuTrebiT dasvenebis adgilebisa da bavSvis kuTxis, ganlagebisas
aucilebelia eleqtromagnituri usafrTxoebis moTxovnebis gaTvaliswineba.
kvlevebiT dadgenilia, rom zona adamianis xangrZlivad yofnisaTvis iwyeba
r ozetidan da naTuridan 50 -60 sm daSorebiT, 1 -1,5 m daSorebiT macivrebidan,
zemaRali sixSiris Rumelebidan, sarecxi da wurWlis sarecxi manganebidan,

televizorebidan ( 1 m £ gamorTuli eleqtroxelsawyodan, 1,5 m daSorebiT
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momuSave xelsawyodan), da 2 m daSorebiT dRis naTebis naTurebidan. amasTan,
kedeli ar warmoadgens elegtromagnituri gamosxivebisaTvis ekrans, da Tu

kedlis erTi mxridan oTaxSi dgas televizori, xolo kedlis meore mxares
samzareuloSi _ sasadilo magida, samzareulos mTeli kuTxe amaRlebuli
eleqgtromagni turi velebis zonas warmoadgens. amrigad, usafrTxoebis
uzrunvelsayofad yvela eleqtroxelsawyo unda mogrovdes samzareulos
erT kuTxeSi, romelic ar esazRvreba oTaxs. xolo sasadilo magida da
gazqura, e.i. adgilebi, sadac adamiani yvelaze met dros atarebs, maTga nl5¢t
2 metriT unda iyos daSorebuli. binaSi nebismieri metaluri konstrugcia

muSaobs rogorc mimRebi antena. amitom miTiTebuli daSorebebi maTzec
vrceldeba. Tanamedrove kompiuterebi usafrTxoa monitoridan 20 sm
daSorebiT da  sistemuri blokidan 30  sm daSorebiT : Zveli
kompiuterebisaTvis es manZili meryeobs 50 sm -dan 1,5 metramde.
gasaTvaliswinebelia, rom kompiuterisa da televizoris gamosxivebas
sivrciTi mimarTuloba aqvs, gansakuTrebiT saSiSia sistemuri blokis ukana

gverdi da televizoris ukana gverdi, da CarTva -gamorTvis momentebi.

gansakuTrebuli yuradReba unda mieqces sawolis, gansakuTrebiT

bavSvebis, ganlagebas. saxlis dagegmarebisa da avejis ganlagebisas
gasaTvaliswinebelia kedelSi kabelisa da sadenis gaWimvis adgilebi.
saxISi teqnogenuri velebi gansakuTreb IT saSiSia bavSvebisa da fexmZime
galebisaTvis, agreTve centraluri nervuli sistemiT, hormonaluri, gul -
sisxlZarRvTa sistemiT daavadebuli adamianebisaTvis da daqveiTebuli

imunitetis mgone adamianebisaTvis.

axali masalebisa da teqgnologiebis sayovelTao  gavrcelebam

kardinalurad Secvala uaresobisaken kacobriobis sacxovrebeli.

tegnogenuri da samrewvelo velebis xangrZlivi negatiuri zemogmedeba
angrevs biologiur sistemas, iwvevs mutacias.

adamianze elegtromagnituri gamosxivebis zemogmedebis erT -erTi
Taviseburebaa is, rom vizualurad uxilavia da didi  xnis ganmavlobaSi
zemogmedebis garegnuli niSnebi ar SeimCneva uSualod didi  simZlavris
wyaros siaxloves SesaZlebelia mxolod Tburi SegrZneba.
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eleqtromagnituri gamosxivebis  parametrebisgan (simZlavre , sixSire ,

daZabuloba ) damokidebulebiT misi zemogmedebaadamianze SeiZleba moxdes

ramdenime metridan ramdenime kilometris manZilze .
dadgenilia , rom elegtromagnituri gamosxivebis  yvela  diapazoni
mogmedebs adamianis janmrTelobaze da Sromisunarianobaze , amasTan am

zemogmedebis Sedegebi maSinvear mJRavndeba unda aRiniSnos agreTve, rom

adamianis organizmSi mimdinare procesebis umraviesoba  dakavSirebulia

bunebriv  eleqtrul damagnitur  velebTan , da TiToeuli organo ganicd is
garkveuli intensivobis da individualobis Tavisi  elegtromagnituri
velis mogmedebases velebi garkveulwilad dadebiTad mogmedebsorganoebis

muSaobaze sxvadasxva intensivobis gareSe tegnogenuri elegtromagnituri

gamosxivebis Careva, rogorc wesi, organizms saxifaTo pirobebSi  ayenebs

fiamoagdebsd normaluri funqcionirebis reJimidan da biogimiuri procesebis
muSaobas figadaawyobso ujredul doneze .

amasTan eleqtromagnituri gamosxiveba mogmedebsmarTvis procesebze da
sistemebs , ujredebs da molekulebs Soris urTierTkavSirze , Xdeba
Cveulebrivi biologiuri riTmis cvlileba , organizmis calkeul sistemebSi
normaluri informaciuli donis damaxinjeba . es gansakuTrebiT aisaxeba
Tavis  tvinis ujredebis mdgomareobaze, romelzec elegtromagnituri

gamosxivebis zemogmedebanseiZleba gamoiwvios imunitetis saerTo daqgveiTeba

da nervul -fsiqgikuri , gul -sisxlZarRvTa , reproduqciuli , onkologiuri
daavadebebi .

dad genilia , rom adamianisaTvis yvelaze saSiSia eleqtromagnituri
gamosxivebis susti da zesusti mdgenelebi maRali  sixSiris diapazonSi

(10 ghc-dan zeviT ). aseTi mdgenelebi generirdeba  umetesoba Tanamedrove
elegtrosayofacxovrebo xelsawyoebis ukanaskneli modifikaciis
kompiuterebis , fiWuri telefonebis da sxv. mier. adamianis janmrTelobaze
elegtromagnituri gamosxivebis uaryofiTi zemogmedebis pirveli niSnebia :
swrafad daRla , gaRizianebuloba , calkeuli organoebis midrekileba
daavadebebisadmi, saerTo Sromisunarianobis dagveiTeba,  qronikuli

daRlilobis sindromis  gaCena zemogmedebis Sedegebs dagrovebisa da zrdis
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unari gaaCnia yvelaze saSiSad iTvleba centraluri nervuli sistemis
funqciis daTrgunva Tavis tvinis ujredebis da organoebsa da kanis
safarSi nervul -receptoruli mgrZnobiare daboloebebis  gaRizianebiT

es darRvevebi qgreba eleqgtromagnituri gamosxivebis Sewyvetidan 2-3
kviris ~ Semdeg sistematuri zemogmedebaiwvevs aramarto mdgrad Sedegebs,
aramed iwvevs saSiS daavadebebs.

adamianze eleqtromagnituri gamosxivebis  zemogmedebis gamovlenis

kvlevebi adasturebs Semdegfaqtebs :

- eleqtromagniturma gamosxivebam SeiZleba gamoiwvios : guliscemis
rTmis Seneleba da sisxlis wnevis dacemg Tavis tkivili , saerTo sisuste ,
SfoTiani Zili , kefis aresa da safeTqlebis nawilSi pulsaciisa da
bgeriTi impulsebis gaCena  emociuri ganwyobis cvlileba :
gaRizianebulobis mateba azrovnebis cvlileba da nexsierebis  nawilobrivi
dakargva ;  moulodneli agresiulobisa da  sxva adamianebTan umizezod
urTierTobis garkvevis survilis gaCenada sxv. arsebobs hipoteza , rom,
Tavdapirvelad adamianis organoebis garemosadmi neitraluri zogierTi
virusi garemos faqtorebis ( gamosxiveba, radiacia da sxv.) zemogmedebiT

Zalian saSiSi infeqciebis  virusad gardaigmnebian .

- adamianze  eleqgtromagnituri gamosxivebis zemogmedebis  yvela
negatiuri Sedegi bolomde Seswavlili ar aris . magaliTad , zustad ar aris
dadgenili eleqtromagnituri gamosxivebis gavlenis xarisxi
mikroorganizmebis saerTo biologiuri aqgtivobis cvlilebaze maTi
damasnebovnebel agresiul SesaZlo gardagmnamde romelic saSiSia aramarto
calkeuli individumebisaTvis aramed mTeli civilizaciisaTvis

SemuSavebuli ar aris adamianis mier gamoyenebuli yvela savaraudo wyaros
gamosxivebis saerTo , integrirebuli ,  zRvruli dasaSvebi doneebi ,
romlebic mogmedebs dasaxlebuli sivrcis sxvadasxva  zonaSi . detalur

damuSavebas moiTxovs dasaxlebuli sivrceebis  (galagebisa da soflebis
agreTve yoveli Senobisa da binis ) dacvis meTodebis sistemebi , agreTve

adamianis dacvis individualuri saSualebebi da uzrunvelyofis meTodebi .
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adamianis organizmze eleqtromagnituri velebis  zemogmedebis Seswavlis

Sedegad jandacvis msoflio organizaciam eleqtromagnituri velebi
adamianis janmrTelobisa da sicocxlisaTvis safrTxed aRiara . kvlevis
Sedegad dadginda , rom 0,2 mikroteslaze Zlier magnitur  velSi  myofi 15

wlamde asakis bavSvebi, 2,7-jer ufro  xSirad avaddebian leikemiiT , xolo

Tu magnituri veli 0,3 mikroteslaze Zlieria , bavSvebi avadebian 3,8jer
ufro xSirad . eleqtrogadamcemi xazebis eleqtromagnituri velebis
gavlena iwvevs bavSvebsa da mozrdilebSi sisxlisa da tvinis kibos
ricxvis  zrdas . jandacvis  msoflio organizaciis statistika gviCvenebs rom

kompiuterTan  muSaobisas bavSvebis mxedveloba uaresdeba . 10 wlis  bavSvis
sisxlsa da SardSi negatiuri cvlilebebi Cndeba kompiuterTan  muSaobis

dawyebidan 1520 wuTis Semdeg 16 wilis bavSvis SemTxvevaSi 3040

wuTisSemdeg, xolo mozrdili adamianis SemTxvevaSi 2 saaTis Semdeg
amasTan maTi sisxlis Semadgenloba  onkologiur avadmyofTa  sisxlis
Semadgenlobas uaxlovdeba . negatiuri cvlilebebi xdeba agreTve imunur ,
endokrinul da centralur nervul  sistemebSi .

arsebobs pirdapiri kavSiri avTvisebiani warmonagmnebis ganviTarebaSi
im adamianebTan vinc mudmivad muSaobs videodispleian terminalebTan
radiotelefonebTan an radiogadamcemebTan . amerikel  policielebs Soris
dafigsirda tvinis  kiboTi daavadebis maRali ricxvi , da amis mizezi iyo
gavlena radiogadamcemebis  elegtromagnituri velebisa , romliTac isini

mudmivad sargebloben

eleqtromagnituri gamosxiveba yvelaze Zlier gavlenas axdens imunur,
nervul, endokrinulda sasgeso sistemaze.

imunuri sistema amcirebs sisxISi dacviTi funqciis Semsrulebeli
specialuri fermentebis gadasrolas, rac iwvevs imunitetis ujredis
sistemis dasustebas. endokrinuli sistema iwyebs sisxISi didi raodenobiT
adrenalinis  gamoyofas, Sedegad izrdeba datvirTva organizmis gul -
sisxlZarRvTa sistemaze. xdeba sisxlis Sesgeleba, ris gamoc ujredebi

veRar i Reben Jangbadis saWiro raodenobas. SeimCneva adamianis
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gaRizianebuloba, male daRla, mexsierebis daqveiTeba, Zilis darRveva,
saerTo daZabuloba da misT.

jandacvis msoflio organizaciis eqspertebis daskvnis mixedviT,
eleqtromagnituri velebis, Tundac SedarebiT dabali donis, xangrZlivi
zemogmedebis Sedegad xSiria kibos daavadebebi, qcevis cvlileba,
mexsierebis  daqveiTeba, pa r kinsonisa da alcgeimeris daavadebebi,
garegnulad janmrTeli adamianis uecari sikvdilis sindromi (yvelaze
xSirad es SeimCneva metroSi, elmava ISi da mZlavrielegtroZalovani
danadgaris siaxloves), sqgesobrivi funqciis daTrgunva, did qalagebSi
TviTmkvlelobaTa raodenobis gazrda da bevri sxva negatiuri mdgomareoba.
gansakuTrebiT saSiSia eleqgtromagnituri velebis gavlena dedis mucelSi
ganviTarebad orga nizmze, bavSvebze, agreTve alergiiT daavadebul

adamianebze.

50 hc sixSiris eleqtruli velis mogmedeba mJRavndeba eleqtruli
ganmuxtvisas mtkivneuli SegrZnebiT , Tu gadinebis deni 50 mkas aRemateba
dabali  sixSiris eleqtruli velis  gronikuli zemogmedebisas mJRavndeba
rogorc subieqturi moSililoba (Tavis tkivili , moTenTiloba , Zilianoba an
uZiloba gaRizianebuloba , gulis areSi  tkivili ), ise periferiuli
sisxlis fungciuri darRvevebi. = samwuxarod, qalag gareT  macxovrebel
adamianebic eleqgtromagnituri gamosxivebis zemogmedebis qveS imofebian .
dedamiwis zedapiri Tavis TavSi elegtromagnituri gamosxivebis  bevr
wyaros  moicavs, romlebic gavlenas  axdens cocxali organizmebis
janmrTelobaze . aseT bunebriv wyaroebs geopaTogenuri  zonebi ewodeba.

aseT zonebSi adamianis didxans yofna iseTive Sedegs iwvevs, rogorsac

eleqtromagnituri gamosxivebis wyarosTan axlos . geopaTogenuri  zonebis

struqtura rTulia da polimorfuli . dadgenilia maTi warmogmnis ramdenime
mizezi : sxvadasxva doneebze gamavali  wyalgveSa wylebis nakadebis
gadakveTa, geologiuri gadanatexebi , sasargeblo da usargeblo

wiaRiseulis budobi .
jandacvis msoflio organizacia Tvlis rom Tanamedrove

elegtromagnituri gamosxiveba da misi mogmedeba mosaxleobaze ufro
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saSiSia , vidre narCeni  birTvuli maionizirebel gamosxiveba. sakiTxi
aRiarebulia imdenad aqtualurad , rom oeleqgtronuli smogis 0 problema
jandacvis msoflio organizaciam adamianis janmrTelobaze zemogmedebis
saSiSroebis mixedviT pirvel adgilze  daayena

evrokavSiris gveynebis  araionizirebuli gamosxivebisgan dacvis

saerTaSoriso komisia yvela saxelmwifos mTavrobas aZlevs rekomendacias

yvelaze efeqturi profilaqtikuri da teqgnikuri saSualebebi da
RonisZiebebi fielegtromagnituri smogis0 mogmedebisagan mosaxleobis
dacvisaTvis

emdlis negatiuri mogmedebapirvel rgSi  aisaxeba nervul , endokrinul
da gul -sisxlZarRvTa sistemebze . emgs SeumCneveli mogmedeba
yovelwamierad mogmedebsadamianis Tvalsa da tvinze , kuWnawlavis tragtze ,
imunur da sasgeso sistemebze , sisxlwarmomgmnel organoebze da ayenebs
gamousworebel  zians .

kanSi cilis cvlilebebi. kvlevaSi monawile moxalise qalebi erTi
saaTis ganmavilobaSi  dasxivdnen  fiwuri  telefonis  saSualebiT
elegtromagnituri gamosxivebiT 900 milihenri ( henri £ indugtiurobis
sazomi erTeuli Sl sistemasSi). eqsperimentis Semdeg mecnierebma maTi kanidan
amoiRes kanis ujredebi gamosakvilevad raime stresuli reaqciis

aRmoCenis mizniT.maT gamoikvlies 580 sxvadasxva cila da ipoves 2,

romlebsac arsebiTad Seexo dasxiveba ( erTi iyo 89% -IT gazrdili, meore
ki 32% -iT Semcirebuli). wyaro _ Jurnali «NewScientist» 23.02.2008.
Tavis tvinis ujredebis gaRizianebuloba. mecnierebma daadgines, rom

fiwuri telefonebis mier gamosxivebuli elegtromagnituri veli iwvevs
tvinis gerqSi zogierTi ujredis ( Tavis im mxaris mosazRvre n awilSi, sadac

gamoiyeneba telefoni) Zlier aRgznebas 1 saaTiT, maSin rodesac sxva

ujredebi iTrguneba. wyaro -«Health24». 27. 06. 2006.

Tavis tvinis ujredebis dazianeba. virTxis tvinze fiwuri telefonis
sixSiris efeqtebis kvlevam aCvena tvinis sxvadasxva nawilebSi, qgerqis
CaTvliT, neironebis ( Tavis tvinis ujredebi) dazianeba. wyaro L biuleteni
¢l jtemf jSIsder € ¢ tsdgiiwnidyd dzr e, 2003
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1 ss dazianeba. germanelma mecnierebma Seiswavles cxovelebisa da
adamianis ujredebze radiaciis efeqti. mas Semdeg, rac ujredebi moaTavses
fiwuri telefonis eleqtromagnitur velSi _ maT [ 1 sSi moxda wyvetebis
gazrda, romlebic yvela SemTxvevaSi ver aRdga. es dazianebe bi SeiZleba
gadaeces momaval ujredebs, romlebic, Tavis mxriv, SeiZleba gadaizardos

avTvisebianSi. wyaro - «USA Today», 21.12.2004.

adamianis ujredebs gaaCnia meqanizmebi, romlebic [ 1 sze miyenebuli
zianis nawilobrivad anazRaurebis saSualebas iZleva : magram
eleqgtromagnituri gamosxiveba azianebsam meqganizmebs. dazianebuli [1 s

iwvevs erTdroulad ramdenime daavadebas, sxvadasxva tipis kibos CaTvliT.

leikozis ujredebis agresiuli zrda. italielma mecnierebma daadgines,
rom leikozis ujredebi 48 saaTis gan mavlobaSi fiwuri telefonis sixSiris
(900 mh) eleqgtromagnituri sxivebis zemogmedebiT ufro agtiurad iwyebs
gamravlebas. wyaro -«NewScientist», 24 .10. 2002.

sisxlis maRali wneva.

germaneli mkvlevarebi mividnen im daskvnamde, rom fiWuri telefonis
erTjerad gamoyenebas 35 wuTis ganmavlobaSi SeuZlia sisxlis wnevis
momateba 5-10 mmAiT.

wyaro _o0lancetio, 20.06.1998.

elegtromagnituri gamosxivebis araxelsayreli zemogmedeba

CamoTvlilia zogierTi paTologiuri (avadmyofobis gamomwvevi) efeqti,
romelsac iwvevs eleqt romagnituri gamosxiveba.

sanerwyve jirkvlis kibo. israelis mkvlevarebma daadgines, rom
adamianebi, romlebic TveSi 22 saaTis an meti drois ganmavlobaSi iyeneben
fiwur telefons, 50% -ze meti albaTobiT daavaddebian sanerwyve jirkvlis
kiboTi, vidre isini, v inc fiwur telefons iSviaTad an saerTod ar
xmarobs. wyaro_ «Health24»,19.02.2008.

tvinis simsivne. mecnierTa azriT fiwWuri telefonis gamoyeneba 10
welze meti drois ganmavlobaSi amaRlebs garkveuli tipis tvinis simsivnis

warmogmnis risks. wyaro - «News24»,3.10.2007.
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nax. 60. fiwuri telefonis zemogmedeba tvinis bioriTmebze

organizmis gsovilebi araa erTgvarovani. magaliTad, Tavis tvinSi aris
gsovilis ubnebi, romlebsac maRali gamtarobis gamo eleqtromagnituri
gamosxivebis mniSvnelovnad maRali en ergiis STanTgmis unari gaaCnia, vidre
mezobel gsovilebs.

limfuri sistemis kibo da 2Zvlis tvinis kibo. tasmaniis
universitetisa da bristolis universitetis mkvleverebma Seiswavles
avadmyofobis istoriebi 850 pacientisa, romlebsac dadgenili hgondaT
Zvlis tvinis an limfuri sistemis simsivnuri warmonagmnebis diagnozi.
Seswavlis Sedegad mividnen daskvhamde, rom adamianebisaTvis, romlebic
cxovroben didi xnis ganmavlobaSi ( gansakuTrebiT bavSvobaSi) cxovroben
maRali Zabvis elegtrogadamcemi xazebidan 300 metris sazRvrebSi, 5 -jer
maRalia mogvianebiT aRniSnuli daavadebebis ganviTarebis albaToba. wyaro
-« Iz to daOdiz Is tc jp dzdiaf =, APP7N. seqtemberi , «Physorg.com», 24.08. 2007.

TviTmkvleloba. amerikelma mkvlevarebma aRmoaCines eleqtrobasTan
dakavSirebuli tegnikuri obieqtebis momsaxure 5000 muSas Soris, romlebic
ganicdidnen zemaRali sixSiris eleqtromagnituri gamosxivebis zemogmedebas,
TviTmkvlelobis tempis zrda orjer ufro maRali iyo, vidre igi ve

raodenobis sakontrolo jgufis wevrebSi. efeqti gansakuTrebiT Zlieria

axalgazrda muSebSi. wyaro - o« Ztodz@detsW j Md 5 dpOdE twizistRe d yj M &

[ § W d yxdq X®03. 2000.
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eleqgtromagnituri gamosxivebis zemogmedebiT gamowveul daavadebaTa
CamonaTvali: alcgeimeris daavadeba, tvinis kibo (mozrdilida bavSvi),
sarZeve jirkvlis kibo, depresia (suiciduri midrekilebebiT), gulis
daavadebebi, muclis moSla, alergia, autizmi, sisxlismaRali wneva,
eleqtromgrZnobiaroba, Tavis tkivilebi, hormonaluri cvlilebebi, imunuri
sistemis dazianeba, nervuli sistemis dazianeba, Zilis darRveva.

elegtromagnituri gamosxiveba mogmedebs adamianis organizmSi
melatoninis warmogmnis procesze. dadgenilia, rom melatoninis dabali
done ramdenime daavadebasTan (maT Soris simsivhur warmonagmnebTan ) ar
dakavSirebuli. elegtromagnituri gamosxiveba aseve mogmedebs organizmSi
seratoninis warmogmnaze.

adamianis organizmis somaturi ujredebi erTmaneTs eleqtruli
signalebiT  ukavSirdebian. eleqtromagnituri gamosxiveba  sxeulSi
eleqtruli nakadebis warmogmniT cvlis am signalebs, riTac iwvevs
cvlilebebs rogorc ujredebis sagmianobaSi (arRvevs ujredebs Soris
kavsSirs), ise ujredebis struqturasSi.

janmrTelobaze elegtromagnituri gamosxivebis zemogmedebis meganizmi
srulad ar aris Seswauvlili.

adamianis janmrTeloba ze elegtromagnituri gamosxivebis mavne
zemogmedeba damokidebulia:

eleqgtromagnituri  gamosxivebis intensivobaze, elegtromagnituri
gamosxivebis mogmedebis kumulaciaze, elegtromagnituri gamosxivebis
mogmedebis xangrZlivobaze, eleqtro -mamoZravebeli Zalis sixSi reze.

adamianze Zlier mogmedebas iwvevs Zlieri elegtromagnituri talRebis
mogmedebis zonaSi xanmokle moxvedrac ki. dRis ganmavlobaSi sxvadasxva
elegtroxelsawyosTan muSaobisas maTi elegtromagnituri  velebis
kombinacia amcirebs sxeulis dacviTunarianobas da azianebs dacvis
meganizmebs. sxvadasxva sixSiris elegtromagnituri talRa  sxvadasxva

negatiur efeqts iwvevs.
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janmrTelobisTvis adamianis mier  Segmnili maRali  donis

eleqtromagnituri  velebis mier Segmnili safrTxeebi realobas
warmoadgens.
11.34riskis jgufe bi eleqtromagnituri gamosxivebis zemogmedebisas

yvela, vinc ganicdis elegtromagnitur dasxivebas, garkveulwilad,
janmrTelobisaTvis riskis jgufs miekuTvneba.

eleqtromagnituri gamosxivebis usafrTxo done ar arsebobs, arc
dabali sixSireebisaTvis da arc radi o/mikrotalRuri velebisaTvis.
eleqtromagnituri dasxivebis erTi da igive dozis miRebisas biologiuri
Taviseburebebis gamo sxvadasxva organizmi sxvadasxvanairad ziandeba.

bavSvebi amaRlebuli riskis jgufs ramdenime mizezis gamo miekuTvneba.
bavSvebi biologiurad ufro mgrZnobiareni arian £ maTi Tavis gala ufro
Txelia, gsovilebi ki, tvinis CaTvliT _ bolomde ganviTarebuli araa.
bavSvebi zrdasruli adamianebTan SedarebiT eleqtromagnituri radiaciis
ufro maRal dozebs Rebuloben da agroveben, ramdenadac gveyan as im dros
moevlinen, rodesac eleqtromagnituri  dabinZurebis done gacilebiT
maRalia, vidre maTi mSoblebis axalgazrdobis dros. bavSvebi damatebiTi
safrTxis qveS arian, radganac ver akontroleben fiWuri telefonis
gamoyenebas, kompiuterze TamaSis an televizor is yurebis xangrZlivobas.
garda amisa bavSvebi axlos sxdebian televizoris ekranTan.

fexmZime qalebi eleqtromagnituri  velebisgan Tavisi  riskis
Sefasebisas gansakuTrebulad konservatulni unda iyvnen, ramdenadac
embrionSi  nebismierma  ujredulma  dazianebam = SeiZ leba  gazardos

bavSvisaTvis negatiuri Sedegebi. FfexmZime galma magsimalurad unda aaridos

Tavi elegtromagnituri gamosxivebis zonaSi moxvedras.
dietaze myofi adamianebi. eleqtromagnituri gamosxiveba biologiuri
stresis msgavsad izolirebulad ar mogmedebs. el eqtromagnituri

daZabulobis jamuri efeqti uerTdeba biologiur stresebsa da cxovrebis
wesis fagtorebs. kvebis redimi da yoveldRiuri racioni Zalian

mniSvnelovania, ramdenadac eleqtromagnituri radiaciiT gamowveuli ziani
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didia, da imisaTvis, rom sxeuls SeeZlo s aRdgena, aucilebelia swori,
srulfasovani kveba.

adamianebi, gronikuli degeneraciuli daavadebebiT.
gronikuli daavadebis SemTxvevaSi sxeuli cdilobs mTeli Tavisi

resursebi da energia gamoiyenos gankurnebisaTvis, amitom is ver SeZlebs

sakmarisi energiis dazogvas eleqtro - magnituri gamosxivebiT miyenebuli
zianis aRsadgenad.
maRali riskis jgulfi. am jgufs miekuTvnebian  adamianebi, romlebic

profesiis specifikisa da samuSaos pirobebis gamo sxvebTan SedarebiT

metad ganicdianelegtromagnituri gamosxivebis zemogmedebas. am jgufs
miekuTvneba:

- eleqgtromanqganebis ( kompiuteri, nouTbuqgi, elegtroRumeli, sakeravi
mangana) uSualo siaxloves momuSave adamianebi;

adamianebi, romlebic muSaoben Zlier eleqgtromagnituri velebTan
SemduReblebi, eleqtrikosebi, metris muSebi, fiWuri kavSiriskompaniis
tegnikuri  muSakebi, eleqtromatareblis mZRolebi, ramdenadac isini
imyofebian Sromis saSiS pirobebSi da mkacrad unda daicvan usafrTxoebis

tegnikis yvela instruqcia.
sayofacxovrebo eleqtroteqnikis aqtiuri momxmareblebi.
adamianebi, romlebic fiwur telefonze (yurTan miWerisas) saubars dReSi 10

wuTze mets andomebs, an dgas mikrotalRuri Rumlis an maRali
intensivobis elegtromagnituri gamosxivebis maqone sxva elegtroxelsawyos

gverdiT, gansakuTrebiT Tu amas akeTebs yoveldRiur ad mravali wlis
ganmavlobaSi.

adamianebi, romlebic cxovroben maRali Zabvis eleqtrogadamcemi xazebis
siaxloves. am jgufs miekuTvneba yvela, vinc ramdenime (xuTi) an meti wlis
(gansakuTrebiT bavSvebi) cxovrobs elegtrogadamcemi xazebis an  fiWuri
kavSiris an Zis mogmedebis diapazonis farglebSi. diapazoni damokidebulia
eleqtromagnituri velis Zalaze dagavrcelebis zonaze. eleqtrogadamcemi

xazebis  umetesobisaTvis usafrTxo daSorebaa 400m da meti.

elegtromagnituri gamosxivebis donis gamzomi xelsawyoa flugsmetri.
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eleqtromagnituri velis mogmedebas radiaciis zemogmedebis msgavsad
adamiani ver grZnobs, Tumca es zemogmedeba sakmaod Zlieria
el eqgtromagni tur. smogi 06 5 wli T mainc amciret
zonaSi mcxovrebi adamianis sicocxles.

adamianis organizm i yovelTvis reagirebs eleqtromagnitur velze.
Tumca, imisaTvis, rom es reaqcia gadaizardos paTologiaSi da gamoiwvios
daavadeba, unda moxdes Tanxvedra mTeli rigi pirobebis = maT Soris,
velis maRali donisa da dasxivebis xangrZlivoba. eleqtromagnituri velis
biologiuri efeqti xangrZlivi, mravalwliani zemogmedebis pirobebSi
grovdeba, Sedegad SesaZlebelia Soreuli Sedegebi, centraluri nervuli
sistemis  degeneraciuli  procesebis, leikozis, tvinis  simsivnis,
hormonaluri daavadebebis CaTVliT.

eleqtromagnituri gamosxivebis  SeumCneveli gavlena yovelwamierad
gamousworebel zians ayenebs adamianis Tvalebsa da tvins , kuWnawlavis
tragts , imunur , Sardsaden da sasgeso sistemebs , sisxlwarmomgmnel

organoebs .

11.35rekomendaciebi

binaSi samrewvelo sixSiris magnituri v elis potenciur araxelsayrel
wyar oebs mi ekuTvneba: zogi er Ti tipis ATbil i
televizorebi, signalizaciis zogierTi sistema, sxvadasxva dammuxtavi
mowyobiloba, denis gammarTvelebi da gardamgmnelebi. saZinebeli adgili
aranakleb 2 m -iT unda iyos daSorebuli am xelsawyoebidan im SemTxvevasSi,
Tu isini CarTulia.

binaSi sayofacxovrebo teqgnikis ganTavsebisas saWiroa Semdegi principebiT
xelmZRvaneloba:

sayofacxovrebo eleqgtroxelsawyoebi unda ganTavsdes dasvenebis
adilebidan SeZlebisdagvarad daSo  rebiT,;

sayofacxovrebo eleqtroxelsawyoebi ar unda ganlagdes erTmaneTTan
axlos;

dauSvebelia sayofacxovrebo elegtroxelsawyoebis erTimeoreze dadeba.
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eleqgtronul xelsawyoebi, antenebi, transformatorebi da tegnikis sxva
sagnebi gmnian eleqgtromagnitur vels, rome Isac, Tavis mxriv, aqvs
magnituri da eleqtruli daZabuloba. aseT velSi moxvedrisas adamianze
mogmedebs uxilavi elegtromagnituri gamosxiveba. zemogmedeba xdeba
uSualod sisxlze, ramdenadac sisxli eleqgtrolitia. SisxISi
warmoigmneba ionuri denebi, romlebic Ta vis mxriv axurebs nervul
gsovilebs. organizmi Rebulobs siTbos, romelsac is ver umklavdeba
_gansakuTrebiT mgrZnobiarea organoebi, romelTac sustad ganviTarebuli
sisxlZarRvovani sistema aqgvT. ziandeba tvini, kuWi, mxedvelobis organoebi,
nivTierebaTa cvlisa d a nervuli sistemebi. yvelaze gavrcelebuli
Sedegebia: swrafad daRla, gulis areSi tkivilebi, Tvalis brolis amRvreva.

sayofacxovrebo eleqtroxelsawyoebis eleqtromagnituri  velebis
mogmedebisagan unda davicvaT pirvel rigSi bavSvebi da fexmZime qalebi:
mozardebi da susti organizmebi bevrad ufro mgrZnobiareni arian
elegtromagnituri velebis mogmedebis mimarT. irgvlivmyofni rom davicvaT
eleqtromagnituri velebisgan,  kompiuteriani samuSao magida umjobsia
kedelTan daidgas, mikrotalRur Rumelze ki uari unda vTgvaT da

SevamciroT mobiluri telefoniT saubris xangrZlivoba.

11.361. elegtromagnituri gamosxivebisagan dacvis wesebi

wesi 1. eleqtromagnituri gamosxivebisagan dacvis yvelaze
mniSvnelovani wesia gamosxivebis wyaromde manZilis gazrda. rekomendebuli
daSorebis manZili damokidebulia wyaros intensivobaze. magaliTad:
- eleqtrogadamcemi  xazisaTvis da  fiwuri  kavSiris
anZisaTvis rekomendebulia 25 m;
- kompiuteris monitoridan30 sm;
- eleqtruli saaTidan 5sm,;
- fiwuri telefonidan 2,5 sm
wesi 2. Tu ver aicdenT eleqtromagnituri ga mosxivebis mogmedebas, SeecadeT
mis magsimalurad SezRudvas!

wesi 3. eleqtromagnituri gamosxivebisagan dacvis zogadi wesi:
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Tu namdvilad ar aris xelsawyos CarTvis aucilebloba, nu CarTavT!
eleqtrogadamcemi xazidan daSoreba unda iyos aranakleb 400 m;
satransformatoro Senobidan, tegnikuri gvesadguridan aranakleb 5 -10 m.

optimaluri daSoreba fiwuri kavSiris anZidan 400 m;
11.3R. sayofacxovrebo xelsawyoebis gamosxivebisagan dacva

zogierT  sayofacxovrebo teqgnikis Zalian  gavrcelebul saxes
eleqtromagnituri gamosxivebis sakmaod maRali done aqvs. isini unda daidgas
adamianebisgan SeZlebisdagvarad moSorebiT, xolo maTTan kontaqti unda
iyos SeZlebisdagvarad xanmokle. magaliTad, gadasatan fens agvs
elegtromagnituri gamosxivebis maRali done, magram feniT dReS i mxolod
erTi wuTis ganmavlobaSi sargeblobis SemTxvevaSi adamiani seriozul
zemogmedebas ar ganicdis, magram parikmaxeri, romelic mTeli dRis
ganmavlobaSi erTi saaTi mainc sargeblobs feniT, elegtromagnituri
gamosxivebis Zlier zemogmedebas ganicdis. igive SeiZleba iTqvas
eleqtrosakerav manganaze.

elegtromagnituri gamosxivebis magnituri mdgeneli (nawili) advilad
gaaRwevs kedelSi. amitom yuradReba unda mieqces imas, Tu ra imyofeba

kedlis meore mxares.

11.36. rekomendaciebi mobiluri telefoniT sargeblobisas

mobiluri kavSiri saerTod ar aris rekomendebuli bavSvebisaTvis da 16
wlamde mozardebisaTvis, ramdenadac bavSvis Tavis qalis Zvlebi ufro
Txelia, xolo misi tvini mxolod viTardeba.

mobiluri telefonis tareba dasaSvebia CanTiT, magram ara Sarvlis
jibiT, ise, rom mobiluris antena iyos rac SeiZleba adamianisgan
daSorebiT, misken displeis mxridan.

lodinis reJimSi mobiluri  TiTgmis ar gamoasxivebs, magram zonaSi,
sadac gselis mogmedebaar vrceldeba, mobiluri drodadro CarTavs mimRebs
Tavisi gselis gansazRvrisaTvis, da ase grZeldeba manam,sanam ar

aRdgebamasTan kavSiri, da amiT damasxivebel mogmedebas axdens adamianze.
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mobiluriT sargeblobisas rekomendebuliaSeZlebisdagvarad Cumad saubari,
ramdenadacxmamaRlobis momatebisas avtomaturad izrdeba  gamosxivebis
simZlavre.

rekomendebuli araa mobiluri telefoniT sargebloba tramvaiSi,
troleibusSi, maRali Zabvis gadamcemi xazebissiaxloves, e.i. iq, sadac
Sesustebulia bunebrivi eleqtromagnituri veli. ase,magaliTad
iaponiaSiakrZaluliamatareblis kupeSi mobiluri telefoniT saubari.
rodesac adamiani mobiluri telefoniT saubrobs, zustad iseTive
intensivobiT dasxivdeba misi mezobeli. gamoZaxebis momentSi dauSvebelia
mobiluri telefonismitana yurTan, radgan am dros telefonis gadamcemis
simZlavre magsimaluria. Zilis dros rekomendebulia mob iluri telefonis
gamorTva. mobiluri telefoni lodinis reJimSi muSaobis drosac Kki
mogmedebs adamianze, arRvevs Zilis swraf da Senelebul fazebs. im
adgilebSi, sadac cudia fiwuri kavSiri, mizanSewoniliamobiluri

telefonis saerTod gamorTva.

11.36l. sayofacxovreb o0 tegnika da egspluataciisas usafrTxoebis
RonisZiebebi
sayofacxovrebo teqgnikis egspluataciisas rekomendebulia Semdegi
daSoreba :

mikrotalRuri Rumeli _ 1,5 m;
mtversasruti _ 60 sm;
eleqtroqura_30 sm;

macivari _30sm _15m;

eleqtruli Caidani _ 25 sm;

sarecxi mangana_ 40 _60sm,;
WurWilis sarecxi mangana _ 40 sm;
televizori _ 1,5 2 m;

elegtrouTo _ 20 sm;

kondicioneri_ 1,5 m.

rekomendebulia Semdegi RonisZiebebis gatareba:
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1. gansakuTrebiT mavne xelsawyoebis ganTavseba magsimalurad
usafrTxo daSorebiT adamianebis xangrZlivad yofnisa da dasvenebis
adgilebidan, gansakuTrebiT bavSvebis. verc kedlebi da verc tixrebi
ver daicavs adamians eleqtromagnituri gamosxivebisagan. mxolod
daSoreba icavs adamians emg -gan.

2. Tavis Sekaveba mZlavri elegtroxelsawyoebis SeZenisgan. rac ufro
dabalia eleqgtroxelsawyos simZlavre, miT ufro sustia misi gamosxiveba.

3. araa rekomendebuli ramdenime mZlavri elegtroxelsawyos, magaliTad,
sarecxi manganis, mikrotalRuri Rumlis da mtversasrutis erTdroulad
CrTva.

4. araa rekomendebuli mZlavri eleqtroxelsawyoebis CasarTavad
damagrZeleblis gamoyeneba. yuradReba unda mieqces, rom damagrZeleblis
sadenebi ardaewyos rgolebad da maryuJebad.

5.saZinebel oTaxSi yvela elegtroxelsawyos gamorTva.

emgs Sesusteba ramdenadme SeuZlia ekranebs, magram metalisagan
damzadebuli ekrani arRvevs bunebriv elegtromagnitur fons, romelsac

adamiani Seegua mravali milioni wlis ganmavlobasi.

1137. mosaxleobis usafrTxoebis uzrunvelyofis principebi

ukanasknel xanebSi aqtualuri gaxda adamianze elegtromagnitur
velebis_ elegtromagnituri smogis agresiuli zemogmedebis problema.
biologiur organizms, romelsac genetikurad ar aqgvs Sesabamisi
adaptaciuri meganizmi, ar SeuZlia teqgnogenur gamosxivebasTan adaptireba.
yvela SesaZlo sayofacxovrebo xelsawyoebma, fa rTod gavrcelebulma
individualurma mobilurma kavSirma, usadenointernetma, telemauwyeblobam
adamianis cxovreba aramarto komfortuli da informaciulad
gajerebuli gaxada, aramed Zalze negatiuri zegavlenac moaxdina
mosaxleobis janmrTelobaze. es TvaliT uxilav I daamitom kidev ufro
saSiSi safrTxi adamianis cxovrebis ganuyofeli nawili gaxda. yvelaze

metad es exeba megapolisebis macxovreblebs. gansakuTrebul safrTxes
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gmnis mobiluri telefoni, eleqtromagnituri gamosxivebis generatori,
romelic gamoyenebis SemTxve vaSi uSualo kontagtSia adamianis organizmTan.
eleqtrogadamcemi xazebis eleqgtromagnituri velisgan mosaxleobis
janmrTelobis dacvis ZiriTadi principi mdgomareobs elegtrogadamcemi
xazebisaTvis sanitariul -damcavi zonebis dadgenaSi da  sacxovrebels
Senobebsa da  adamianebis SesaZlo xangrZlivad yofnis adgilebSi
eleqtruli velis daZabulobis SemcirebaSi damcavi ekranebis gamoyenebis
gziT .
eleqtrogadamcemi xazebisaTvis sanitariul -damcavi zonebis sazRvrebi
ganisazRvreba eleqtruli velis daZabulobis kriteriumis mixedviT - 1kv/m.
ultramaRali Zabvis (750 da 1150 kv) sahaero xazebis GganTavsebas damatebiTi
moTxovnebi waeyeneba mosaxleobaze eleqgtruli velis zemogmedebis
pirobebis mixedviT. ase, magaliTad, daproeqtebisas 750 da 1150 kv Zabvis
sahaero xazebis RerZidan dasaxlebuli punqgtis sazRvramde manZili,
rogorc wesi, unda iyos aranakleb 250 da 300 m Sesabamisad.
elegtromagnituri usafrTxoeba aris organizaciul da tegnikur
RonisZiebaTa  sistema, romelic  uzrunvelyofs adamianTa  dacvas
eleqtromagnituri velis mavne da saSi Si  mogmedebisagan. am sistemasSi
mniSvnelovani adgili ukavia legtromagnituri velebis zRvruli
dasaSvebi doneebis dacvas. normirebis meTodologia moicavs higienur
kvlevas, klinikur dakvirvebas, droebiTi SromisuunarobiT avadmyofobis
analizs, mozidul moxalise Ta kvlevas da cxovelebze egsperimentebs.
eleqtromagnituri gamosxivebis biologiurad dafuzZnebuli zRvruli

dasaSvebi donis dadgena xangrZlivi procesia. teqnikis ganviTarebis tempis

gaTvaliswinebiT SeiZleba prognozireba, rom elegtromagnituri
gamosxivebis wyaro ebis ganviTareba win gauswrebs zdd -is reglamentirebis
process.

cxrili # 20

eleqtrogadamcemi xazis eleqtruli velis zemogmedebis dasaSvebi doneebi

zdd, kv/m dasxivebis pirobebi

0,5 sacxovrebeli Senobis SigniT

1,0 sacxovrebeli ganaSenianebis zonis teritoriaze

5,0 sacxovrebeli ganaSenianebis zonis gareT dasaxlebul adgilze
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(galagis sazRvrebSi mogceuli miwebi 10 wlis perspeqtiuli

ganviTarebis farglebSi, qalagis gareubnebi da mwvane zonebi,

kurortebi, galagis tipis dabebis da soflis miwebi am punqtebi s
farglebSi), agreTve bostnebisa da baRebis teritoriaze;

10,0 |_IV kategoriis saavtomobilo gzebTan elegtrogadamcemi sahaero
xazebis gadakveTis ubnebze;

15,0 dausaxlebel adgilze (gauSenebeli adgilebi, sadac SeiZleba
xSirad imyofebodnen adamianebi da tra nsporti, da
sasoflo  -sameurneo savargulebi

20,0 Zneladmisawvdomi adgilebi ( transportisa da sasoflosameurneo
manganebisaTvis miuwvdomeli) da ubnebze, romlebic specialurad
aris SemoRobili mosaxleobis Sesvlis Tavidan acilebis mizniT

sahaero xazebis  sanitariul -damcavi zonis farglebSi akrZalulia:

sacxovrebeli da sazogadoebrivi Senobebisa da nagebobis ganlageba;

yvela saxis transportisaTvis sadgomisa da gasacerebeli bagnis mowyoba;

avtomobilebis momsaxurebis sawarmoebisa da navTobisa da

navTobprodugteb is sawyobebis ganlageba;

sawvavTan operaciebis, manganebisa da meganizmebis sare  monto samuS aoebis
Catareba.

sanitariul -damcavi zonis teritoriis sasoflo -sameurneo savargulad
gamoyeneba nebadarTulia, Tumca am teritoriaze nebadarTulia iseTi

kulturebis moyvan a, romelic ar moiTxovs xeliT Sromas.

im SemTxvevaSi, Tu sanitariul -damcavi zonis farglebs gareT romelime
ubanze elegtruli velis daZabuloba zRvrul dasaSveb dones aRemateba 0,5

kv/m Senobis SigniT da 1 kv/m tze maRali sacxovrebeli zonis teritoriaze,

saWiroa RonisZiebebis gatareba daZabulobis Sesamcireblad. amisaTvis

arametaluri burulis Senobis saxuravze unda ganTavsdes pragtikulad

nebismieri metaluri bade, romelic Camiwebuli unda iyos aranakleb or
wertilSi.
metaluri saxuravian SenobaSi sakmarisia burulis Ca miweba aranakleb or

wertilSi. sakarmidamo nakveTze da adamianTa yofnis sxva adilebSi
samrewvelo sixSiris velis daZabuloba SeiZleba Semcirdes damcavi
ekranebis, magaliTad rkinabetonis, metalis Robeebis, gvarluri ekranis,

xeebis an aranakleb 2m simaRlis bu Cgebis saxiT.
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11.38 eleqtromagnituri gamosxivebis sanitariul -higienuri  normireba

sanitariul -higienuri normebis Tanaxmad eleqtruli veliT dasxiveba
reglamentirdeba daZabulobis sididisa da mogmedebis xangrZlivobis
mixedviT.

cxrili # 21

eleqtrul velSi dacvis saSualebebis gareSe momuSaveTa
yofnis dasaSvebi  xangrZlivoba da velis daZabulobis done

# eleqtruli velis dRe-Ramis gam_”navlobaSi_ .
eleqtrul velSi adamianis
daZabuloba, kv/m yofnis dasaSvebi xangrZlivoba,

wT

1. 5 SeuzRudavad

2. 10 180

3. 15 90

4, 20 10

5. 25 5

SeniSvna: 2,3,4 da 5 punqgtebis Sesabamisi normativebi samarTliania, Tu:

a) danarCeni drois ganmavlobaSi adamiani imyofeba adgilebSi, sadac eleqtruli

velis daZabuloba 5 kv/im
b) gamoricxulia adamianze eleqtruli muxtis zemogmedeba.
im SemTxvevaSi, Tu samuSao adgilze legtruli velis daZabuloba 25 kv/m -s aRemateba,

samuSao unda Catardes dacvis saSualebebis gamoyenebiT.

unda aRiniSnos, rom samrewvelo sixSiris eleqtromagnituri  velis
biologiuri zemogmedebis damaxasiaTebeli Zir iTadi parametria elegtruli
daZabuloba. magnituri mdgeneli organizmze SesamCnev gavlenas ver axdens,
ramdenadac samrewvelo sixSiris mogmed mowyobilobebSi magnituri  velis
daZabuloba ar aRemateba 25 a/m, xolo mavne biologiuri zemogmedeba mJRavndeba

150200 a/m daZabulobis dros.

maRali, ultramaRali da zemaRali sixSiris el. magnituri velebis
wyaroebTan muSaobisas sanitariuli normebiT da wesebiT dadgenilia higienuri

normativebi.
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cxrili # 22

0,06 £ 300 megahc sixSiris diapazonSi eleqtruli da magnituri
velebi sz Rvruli dasaSvebi daZabulobebi (sax.st. 12.1.006 -84)
0,06t 15| 15t 3,0 3£ 30 | 30L 50 | 50t 300

sixSire, megahc

E, vim 50 50 20 10 5

H,v/m 5 - - 0,3 -

indugciuri sadnobi Rumlebisa da gamaxurebeli induqtorebisaTvis,

gamonaklisis saxiT, dasaSvebia eleqtruli velis daZabuloba 10 v/m.

300 megahc sixSiris diapazonSi mikrotalRebisaTvis gamosxivebis
int ensiurobis dasaSvebi sidideebi ( simZlavris  nakadis  simkvri ve)
diferencirebulia drois faqgtoris gaTvaliswinebiT:

a). mTeli samuSao dRis ganmavlobaSi dasxive bisas t ara umetes 10
mkvt/sn¥;

b). samuSao cvlis ganmavlobaSi 2 sT dasxivebisas  t ara umetes 100 mkvt/sm 2

g). samuSao cvlis ganmavlobaSi 15 -20 wT dasxivebisas Lt ara umetes
1000 mkvt/sm (aucilebel la damcveli saTvalis gamoyeneba)

danarCeni samuSao drois ganmavlobaSi gamosxivebis intensiuroba ¢10

mkvt/sn?

zemaRali sixSiris diapazonSi im pirebisaTvis, romlebic profesiiT
ar arian dakavSirebuli gamosxivebasTan, agreTve mosaxleobisaTvis

gamosxivebis intensiuroba ¢1 mkvt/sn?.

magsimalurad unda SeizRudos personalis gaCereba eleqgtromagnituri
velebis mogmedebis zonaSi.
miuxedavad imisa, rom mTel msoflioSi janmrTelobisaTvis yvelaze saSiSad

iTvleba magnituri veli, mosaxleobisaTvis magnituri velis zRvruli

dasaSvebi sidide bevr gqveya  naSi ar normirdeba da eleqgtrogadamcemi xazebis

didi nawili am saSiSroebis gaTvaliswinebiT ar xdeba.

Svedi da amerikeli specialistebis mier eleqtrogadamcemi xazebis

magnituri  velebiT dasxivebis pirobebSi macxovrebeli mosaxleobis
epidemiologiuri gamokvlevis safuZvelze erTmaneTisagan damoukideblad
rekomendebulia magnituri induqciis nakadis simkvrivis sidide 0,2 -0,3

mktesla. es sidide miRebulia xangrZlivi dasxivebis pirobebisaTvis

rogorc wusafrTxo anu finormal uri 0 done, romel
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daavadebebs. aSS-Si profesiuli dasxivebisaTvis miRebulia zdd 10 mvt /SN,

ruseRSi 0,01 mvt/sm 2

11.39 eleqgtromagnituri gamosxivebis saSiSi mogmedebisagan
dacvis programuli da praqtikuli RonisZiebebi

erT -erTi mniSvnelovani sakiTxia garemos dabinZurebis safrTxis
zogadi Sefasebis mizniT situaciis prognozireba iseTi tegnologiebis
gamoyenebisas, romlebic gamoiyeneben eleqgtromagnitur gamosxivebas.

bioekosistemis usafrTxoeba ganisazRvreba imiT, Tu ramdenad axlosaa
maTi mdgradoba bunebrivi elegtromagnituri fonis dros mdgradobis
sazRvrebTan. es siaxlove ganisazRvreba normatiuli maCveneblebis dadgeniT,
magram bunebrivi fonis gaTvaliswinebiT midgoma iTvaliswinebs
tegnogenuri  wyaroebis maCveneblebis matebas. meores mxriv, Tu
gaviTvaliswinebT  normebs, romlebic efuZneba m xolod  teqgnikuri
reglamentis dacvas cocxal organizmebze eleqgtromagnituri gamosxivebis
zemogmedebis gaTvaliswinebis gareSe, maSin zRvruli dasaSvebi sidideebi
biologiuri TvalsazrisiT mniSvnelovhad amaRlebuli igneba. garemoze
susti da Zlieri intensivobis eleq tromagnituri gamosxivebis zemogmedebis
zogadi normebis dadgena, romlebic gaiTvaliswinebs biologiurad
dafuZnebul doneebs, gaZnelebulia da DdReisaTvis erTgvarovani
mniSvneloba dadgenili araa.

11.40.1. eleqtromagnituri safrTxis Sesamcirebeli programuli Ronis Ziebebi

elegtromagnituri safrTxis Sesamcirebeli programuli RonisZiebebi

emyareba mTel rig obieqtur debulebebs da fizikuri, konstrugciuli da

dagegmarebiTi xasiaTis poziciebs, romlebic xorcieldeba garemos

teritoriis  sazRvrebSi. ase, magaliTad, gasaTvaliswinebelia, rom
elegtromagnituri gamosxivebis intensivoba swrafad mcirdeba wyarodan
daSorebis gazrdiT. meores mxriv, Tanamedrove samyaroSi  mkveTrad

izrdeba  elegtromagnituri gamosxivebis axali wyaroebis raod enoba da

mravalsaxeoba, farTovdeba maTi gamoyenebis sfero. dasaxlebuli
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teritoriebis farglebSi yovelTvis mogmedebs wyaroebis mTeli gseli,
roml ebi c gmni an saSi Si gamosxivebis
eleqtromagnituri safrTxis Semcirebis meTodebis ganxorci elebas.

- yovel regionSi aucilebelia specialuri strugturis Segmna, romelic
SeZlebs eleqgtromagnituri gamosxivebis gamomyenebeli tegnologiebis
mdgomareobis gakontrolebas; situaciebis Sefasebis meTodikis, aparaturis,
saSiSi movlenebis Seswavlis principebis Ses amuSaveblad  samecniero
kvleviTi  samuSaoebis  Sesrulebas; eleqtromagnituri  dabinZurebis
mdgomareobaze mudmivi dakvirvebis Catarebas; eqspertizis Sesrulebas;
regionuli pirobebis gaTvaliswinebiT usafrTxoebis normebis SemuSavebasa
da koreqtirebaSi monawileobis miRebas.

- kontrolis ganxorcieleba ganaSenianebis arqiteqturul
galagmSeneblobis proeqtebSi, sadac sagulisxmoa eleqgtromagnituri
gamosxivebis wyaros gamoyeneba, optimalur gadawyvetaTa miRebaze
kontrolis ganxorcieleba;

- gansaxilveli dasaxlebuli t eritoriis, sanitarul -damcavi zonis da
bunebrivi garemos sazRvrebSi elegtromagnituri gamosxivebis intensivobis

doneze mudmivi instrumentuli kontrolis sistemis organizeba da awyoba;

11.40.2. dasaxlebuli teritoriebis sivrceSi eleqtromagnituri
gamosxivebis safrTxis Semcirebis argiteqturul -dagegmaebiTi da
samSeneblo sistemebi
wyarodan daSorebis gazrdiT gamosxivebis intensivoba mcirdeba.
- aucilebelia elegtromagnituri gamosxivebis wyaroebis (yvela saxis
kavSirisa da elegtromagnituri energiis gadamcemi mowyobilobebi) g selis
Segmnisa da ganviTarebis specialuri proegtebis SemuSavebis uzrunvelyofa,
rogorc ukve mogmedi, ise dasagegmarebeli da SesamWidroebeli
ganaSenianebisaTVvis;
- axali teritoriebis ganaSenianebis an arsebulis SemWidroebis
argiteqturul -dagegmarebiT  proeqt ebSi gaTvaliswinebul unda ignas

momavalSi elegtromagnituri gamosxivebis wyaroebis sistemebisa da
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gselebis Segmna daganviTareba da maTi zusti da racionaluri ganlageba

adgilis reliefis, ganaSenianebis simkvrivis, SenobaTa orientaciis, maTi
sarTulianobis d a Seminvis farTobis gaTvaliswinebiT. mizanSewonilia
ganaSenianebis elementis (kvartali, daba) sazRvrebSi eleqtro -
radiodafarvis Tanabari zonis Segmna, dauSvebelia garkveul ubnebze
intensiuri gamosxivebis zonis Seqmna;

- mizanSewonili araa ganaSenianebi s  proeqtSi teritoriis CarTva,
romelic esazRvreba eleqgtromagnituri gamosxivebis (gansakuTrebiT maRali
simZlavris) ganlagebis zonas;

- ganaSenianebis dagegmarebiTi gadawyvetis SemuSavebisas mizanSewonilia
uSualod sacxovrebel zonaSi (sacxovrebeli komplegsebi, kotejuri
dasaxlebebi da sxv.) avtomobilebis masiurad Sesvlis da parkirebis
SezRudva.

- mravaldoniani avtofarexebis da sadgomebis mowyobaufro
racionaluria sacxovrebeli zonis sazRvarze.

- unda SeizRudos sacxovrebeli Senobebis ganlageba
eleqgtrificirebuli tram vais, troleibusis da rkinigzis xazebis uSualo
siaxloves. gzebis gaswvriv ufro misaRebiasazogadoebrivi daniSnulebis
Senobebis ganlageba. sacxovrebeli Senobebi aseT SemTxvevaSi unda
ganlagdes kvartlis  SigniT. arsebul dasaxlebaSi SesaZlebelia
eleqtromagnit  uri gamosxivebis zemogmedebis nawilobrivi SezRudva qveda
srTulebis gadakeTebiT sazogadoebriv, saofise da savaWro saTavsebad;
saavtomobilo trasebis gaswvriv eqyoba xmaursawinaaRmdego ekranebi
adgilebSi, sadac gza axlos gadis dasaxlebasTan. gofrirebuli
rkina betonis filebis aseTi ekranebi SeiZleba aRiWurvos metaluri
badeebiT avtomobilebiT Segmnili elegtromagnituri gavlenisgan dacvis
mizniT;

- elegtromagnituri  gamosxivebis  wyaroebis _ sayofacxovrebo
mowyobilobaTa mravalsaxeobis, raodenobisa da simZlavris gazrdasTan
dakavSirebiT mizanSewonilia binebsa da sasadilo dawesebulebebSi

(gansakuTrebiT BBbavSvebisaTvis gankuTvnili) samzareulo saTavsebis
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dagegmarebaSi cvlilebebis Setana mogmedi sayofacxovrebo mowyobilobaTa
ganlagebisaTvis (zemaRali sixSiris Rumeli, elegtroRumeli, tosteri,
eleqtrogamwovi da sxv.) specialuri zonis gamoyofiT. zona SeiZleba
gamoyofil ignas saTavsis danarCeni nawilisgan metaliz irebuli gsovilis
fardebiT, romelic xelsawyoebis = mogmedebis momentSi Seamcirebs

gamosxivebis dones;

x - - ar———

I

- ~%
7

nax. 61. eleqgtromagnituri gamosxivebisgan damcavi minapaketebi

- saTavsebis (samrewvelo, administracciuli, sacxovrebeli)
proeqtirebis, mSeneblobisa da dizaineruli gaformebis dros aucilebelia
amaRlebuli maizolirebeli Tvisebebisa da maekranirebeli parametrebis
mgone masalebis SerCeva da kompleqtacia. ase, magaliTad, SeiZleba baTqaSis
gveS metaluri badis, metalizirebuli Spaleris gamoyeneba.
urbanizebul te ritoriebze  mosaxleobis janmrTelobis komplegsuri
usafrTxoebis sistemis uzrunvelsayofad aucilebelia adamianis
organizmze eleqtromagnituri gamosxivebisa da elegtromagnituri velebis
rogorc fagtoris zemogmedebis xarisxisa da rolis  gaTvaliswineba.
cocxali orga nizmis Semadgeneli wyali warmoadgens ZiriTad obiegts
(Asami zneso) sxvadasxva el egtromagni tur
eleqtromagnituri velebis zemogmedebisaTvis, romelsac SeuZlia misi
fizikuri Tvisebebis (struqtura, eleqtromagnituri speqtri,
elegtrogamtaroba da sxv.) Secvla. am cvlilebebis Sedegia adamianis
organizmis ujredSorisi urTierTgmedebis da metaboluri procesebis
darRveva.

11.40.3.
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11.40.4. elegtromagnituri gamosxivebis mogmedebisgan
dacvis pragtikuli RonisZiebebi

eleqtromagnituri velis mavne mogmedebisagan adamianis dacvis mizniT
gamoiyeneba saorganizacio, saindinro -teqnikuri da samkurnalo
profilaqgtikuri RonisZiebebi.

saorganizacio RonisZiebebi iTvaliswinebs damasxivebeli da
dasxivebuli obieqtebis urTierToptimalur ganlagebas, agreTve Sromisa da
dasvenebis iseTi reJimis SemuSavebas, romlis drosac SesaZlebeli igneba
eleqtromagnituri dasxivebis qveS adamianebis yofnis xangrZlivobis
minimumamde Semcireba da gamoricxuli igneba adamianis moxvedra maRali
daZabulobis elegtromagnituri velis zonaSi. mniSvnelovani higienur [
RonisZiebaa sxvadasxva daniSnulebis saanteno nagebobis irgvliv
sanitariul -damcavi zonis Segmna.

saindinro -teqnikuri dacvis RonisZiebebia:

mowyobilobaTa sgemebis, blokebis, kvanZebis, elementebis da mTlianad
danadgaris eleqtrohermetizacia;

samuSao adgilis dacva dasxivebisagan;

gamosxivebis wyarodan samuSao adgilis daSoreba usafrTxxo manZilze;

dacvis individualuri saSualebebis gamoyeneba.

50 hc sixSiris eleqtruli velis mogmedebisgan dasacavad gamoiyeneba
stacionaruli an gadasatani damcavi mogyobiloba da individualur i
maekranebeli tansacmeli.
pragtikuli  RonisZiebebi, romlebic xels uwyobs elegtromagnituri
gamosxivebis mogmedebisgan subieqgtebis individualuri dacvas, pirdapir
kavSirSia eleqtromagnituri gamosxivebis  zemogmedebis qveS adamianis
dayovnebis dros Tan, gamosxivebis wyarosa da subieqts Soris
daSorebasTan, agreTve sicocxlisTvis aucilebel sagnebTan(tansacmeli,
fexsacmeli da misT.);

- kompiuteris monitoris win uwyvetad yofnis dro unda

SeizRudos 2 saaTamde;
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- sayofacxovrebo teqnikis SezRuduli drois reJimsSi
gamoyenebisas SeiZleba eleqtromagnituri usafrTxoebis uzrunvelyofa,
Tu momxmarebeli wyaros muSaobis dros aranakleb 0,5 m (zemaRali sixSiris
RumelTan - 1 m) daSorebiT an damcavi ekran -fardis ukan igneba;

- interieris proeqtebSi da proeqtis Semdgom ganxorcielebisas
yuradReba unda mieqces saTavsebSi eleqgtrorozetebis ganlagebas.
sawolTan axlos ganlagebuli rozeti safrTxes ugmnis 7 -10 saaTis
ganmavlobaSi gamosxivebis gveS mZinare adamians;

- fiwuri telefoniT sargebloba rekomendebulia erT CarTvaze
araumet es 2 wuTis ganmavlobaSi, da dRe -RameSi araumetes 2 saaTis
ganmavlobaSi. rekomendebuli araa CarTuli mobiluri telefonis tareba
sxeulTan axlos, mizanSewonilia misi moTavseba CanTaSi,portfelSida
misT. Zilis dros telefoni momxmarebeli daSorebuli unda iyos 1,52,0
metriT;

- tegnogenuri eleqtromagnituri gamosxivebis mogmedebis zonaSi
macxovrebeli adamianebi unda moeridon  sinTezuri  gsovilisgan
damzadebuli tansacmlis tarebas, radgan aseTi tansacmeli sxeulze gmnis
statikur eleqtrobas. eleqgtromagnituri gamosxivebi s zemogmedeba gmnis
elegtrizaciis donis damatebiT zrdas. igive xdeba sinTezuri fexsacmlis
tarebis da plastmasis sayofacxovrebo nakeTobis gamoyenebisas;

- gaseirnebis, turistuli svlis da mogzaurobis dros unda
moveridoT elegtrogadamcemi xazebis qveS an ma sTan axlos didi xniT
gaCerebas da ganakuTrebiT Ramis gaTevas;

- mizanSewonilia yvela saxis eleqtroficirebuli transportis
gaCerebaze da baganze gaCerebis drois SezRudva. zemogmedebis saSiSroeba
mniSvnelovnad mcirdebaxazidan aranakleb 12 m daSorebisas;

- CamoT\ili RonisZiebebi araa sakmarisi da srulad radikaluri,
romel i c moxsnis el egtromagni tur.i Afdabinzu
janmrTelobis dacvis problemas. im teqgnologiebis ganviTarebisa da
matebis tendencia, romelic gamoiyenebs eleqgtromagnitur gamosxivebas,

iTval iswinebs erTdroulad axali da efeqturi damcavi RonisZiebebis
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SemuSavebas,romlis safuZvelsac warmoadgens adamianisa da ekosistemis
usafrTxoeba.

eleqtromagnituri  gamosxivebisagan dacvis RonisZiebebad iTvleba:
sufTa haerze gaseirneba, saTavsis ganiaveba, sporti, kompiuterTan muSaobis
wesebis dacva, muSaoba iseT tegnikasTan, romelic akmayofilebs
usafrTxoebis arsebul standartebs. mavned iTvleba 0,2 mikroteslaze
(mktl) maRali daZabulobis elegtromagnituri veli. gseluri telefonis
eleqtrokvebis batareaSi am v elis pikuri sidide Seadgens daaxloebiT 6

mktl (30 -jer aRemateba dasaSvebs), elmavalSi _ saSualod 150 mktl (750 -

jer maRali), troleibussa da tramvaiSi_250mktl (1250 -jer maRali), metros
vagonSi _ 350 -450 mktl (1750 -2250 tjer maRali). elmavlebis maSinistebi ufro
xSirad arian daavadebuli hipertoniiT, gulis iSemiuri daavadebebiT da
organizmis sxva daavadebebi T, vidre sxva,
muSakebi.

eleqgtromagnituri gamosxivebisagan dacvis profilagtikuri RonisZiebebi :

gamosxivebis simZlavris Semcireba; gamosxivebis wyarodan manZilis gazrda ;

gamosxivebis zonaSi yofnis  xangrZlivobis Semcireba; gamosxivebis wyaros
seqtoruli blokireba ; gamosxivebis wyaros ekranireba ; ekranebis damiwebag
saTavsSi saerTo cvliTi ventilaciis mowyoba (saTavsis zeda zonidan haeris

gawoviT da samuSao zonaSi sufTa haeris miwodebiT ), gamosxivebis wyaros
irgvliv sanitariul -damcavi zonis Segmna Sromisa da dasvenebis reldimis
SemuSaveba winaswari da perioduli samedicino Semowmeba (weliwadSi
erTxel ). damatebiTi Svebuleba , 6 saaTiani samuSao dRe.

eleqtromagnituri  gamosxivebisagan dacvis RonisZiebebad iTvleba:
sufTa haerze gaseirneba, saTavsis ganiaveba, sporti, kompiuterTan muSaobis
wesebis dacva, muSaoba iseT tegnikasTan, romelic akmayofilebs
usafrTxoebis arsebul standa rtebs. mavned iTvleba 0,2 mikroteslaze
(mktl) maRali daZabulobis elegtromagnituri veli. gseluri telefonis
eleqtrokvebis batareaSi am velis pikuri sidide Seadgens daaxloebiT 6
mktl (30 -jer aRemateba dasaSvebs), elmavalSi _ saSualod 150 mktl (750 -

jer maR ali), troleibussa da tramvaiSi_250mktl (1250 -jer maRali), metros
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vagonSi _ 350 -450 mktl (1750 -2250 tjer maRali). elmavlebis maSinistebi ufro

xSirad arian daavadebuli hipertoniiT, gulis iSemiuri daavadebebiT da

organizmis sxva daavadebebiT, vidre sxva, ar anakleb AdaZabuli o p
muSakebi.

dacvis ZiriTadi RonisZiebaa L gafrTxileb a.
aucileblad unda gamoiricxos samrewvelo sixSiris magnituri velis

amaRlebuli donis adgilebSi adamianis yofna xangrZlivi drois
ganmavlobasSi (regularulad dReSi ramdenime saaTis g anmavlobaSi);
sawoli magsimalurad unda iyos daSorebuli xangrZlivi dasxivebis
wyaroebidan, ganmanawilebel  karadamde, Zalur eleqtrokabelamde
daSoreba unda iyos 2,5 £ 3m;
Tu saTavsSi an momijnaveSi aris raime ucnobi kabeli, ganmanawilebeli
karada an transf ormatoris  qvesadguri, dasoreba unda iyos
SeZlebisdagvarad magsimaluri.

sayofacxovrebo eleqtroxelsawyoebis eleqtromagnituri  velebis
mogmedebisagan unda davicvaT pirvel rigSi bavSvebi da fexmZime qalebi:
mozardebi da susti organizmebi bevrad ufro mgrZnobiare ni - arian
eleqtromagnituri velebis mogmedebis mimarT. irgvlivmyofni rom davicvaT
elegtromagnituri velebisgan,  kompiuteriani samuSao magida umjobsia
kedelTan daidgas, mikrotalRur Rumelze ki uari unda vTqgvaT da
SevamciroT mobiluri telefoniT saubris xangrZI ivoba.

msoflios mravali kvleviTi jgufi eZebs Tanamedrove tegnologiebis

negatiuri mogmedebisagan adamianis dacvis saSualebebs. Segmnili damcavi

saSualebebidan aRsaniSnavia kompiuteris ekranis damcavi ekranebi, romlebic
5070%iT amcireben elegtromagnituri velebis intensivobas. Segmnilia
mowyobilobebi, romlebic elegtromagnitu r talRebs filtraven 30 -40%-mde

('t OH'zg @OHEZGOPO ISt
koleqtiuri dacvis mowyobiloba  montaJdeba  sayofacxovrebo
xelsawyoebsa da elegtromagnituri gamosxivebisagan wyaroebze da

asufTavebs satavsSi sivrces elegtromagnituri gamosxivebisagan. am
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xelsawyoebis  saSualebiT  SesaZlebelia  eleqtromagnituri  velebis
daZabulob is donis Semcireba ofisebSi, binebSi.

magram mxolod ofisebisa da binebis dacva araa sakmarisi, vinaidan
Senobis gareTac adamiani garegani eleqgtromagnituri velis mogmedebis
gveSimyofeba.

galagis eleqtromagnituri smogisgan adamianis dasacavad, dinamikuri
sazogadoebis Taviseburebebis gaTvaliswinebiT, SemuSavebulia
eleqtromagnituri  usafrTxoebis individualuri  kompleqgti, romlis

SemadgenlobaSi Sedis ori specialuri damcavi mowyobiloba: fe_h oo to

nax. 62. elegtromagnituri gamosxivebi sgan dameawi of o @mo h

dRes adamianis dacva tegnogenuri eleqtromagnituri da energetikuli
vel ebi sagan martivad da sai medod eS.ehi 7o "eob @ ono w
saSualebiT, romelic mavne gamosxivebis nakads, romelic moedineba
eleqtromagnituri gamosxivebis nebismieri wyarodan, gardagmnis usafrTxo
fonad, romelic aramarto uvnebelia adamianisaTvis, aramed mTel
organi zmze mastabilizirebel zemodmedeha@d h ax
tegnikuri TvalsazrisiT rTuli mowyobilobaa, romelSic a raxelsayreli
gamosxivebis zonaSi moxvedrisas aRiZvreba mZlavri eleqgtromamoZravebeli
Zala, romelic mimarTulia adamianisaTvis saSiSi sixSiruli diapazonis (40 -

70 ghc) araxelsayreli gamosxivebis Casaqgrobad. amasTan, xelsawyos
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mogmedebis radiusSi aramarto qreb a Amavneo gamosXxi veba,
sapiriswoned i gmnebaosasargebl oo gamosxi veba,

energosistemas moiyvans harmoniul mdgomareobaSi

1140.4.fiwuri telefonebis gamosxivebisgan dacva

fiwuri telefoni warmoadgens Zlier biologiur safrTxes, amitom

dauSvebelia misi gamoyeneba xangrZlivi saubrebisaTvis. bavSvebi srulad

unda iyvnen daculi fiwuri telefoniT sargeblobisgan, radgan maTi

ganviTarebadi tvini gansakuTrebiT mgrZnobiarea fiWuri tel efonis
eleqtromagnituri gamosxivebis mimarT, xolo Tavis gala _ jer kidev

Txeli. specialistebis azriT, 10 wlamde bavSvebi saerTod ar unda

sargeblobdnen fiwuri telefoniT

BAPHUMAHT KPEMNEHWA
CH3 "3MUH" HA KACKE

nax. 63. specialuri Cafxuti mobiluri kavSiris momxmareblisaTvis

sawarmoSi an ofisSi muSaobisas rekomendebuli araa nebismier
elegtromowyobilobasTan (magaliTad, gamaxurebelTan an kondicionerTan,
serverebTan an prin terebTan) 1,5 metrze ufro axlos yofna. aseTive
daSorebaa rekomendebuli neonis naTurebisgan an elegtrosadenebis
SeerTebis kvanZebisgan.

kompiuterTan xangrZlivad muSaobis SemTxvevaSi kompiuteri unda
ganTavsdes adamianisgan (gansakuTrebiT misi Tavidan) Se Zlebisdagvarad
daSorebiT. upiratesoba unda mieniWos  Txevad -kristalur monitors.

Seuferxebeli kvebis wyaros elegtromagnituri gamosxiveba gacilebiT
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maRalia, vidre TviT kompiuterisa, amitom aseTi mowyobiloba unda

ganTavsdes adamianisgan 1,5 m daSorebiT

S e

nax. 64. monitoris ~ gamosxivebisgan damcavi saTvale da filtri

elegtromagnituri gamosxivebis gansakuTrebiT maRali done axasiaTebs
usadeno mowyobilobebs ( modemi, radiotelefoni da misT.). radio

mikrotalRuri gamosxiveba kidev ufro saSiSia, vidre dabalsixSiruli.

10.40.5eleqtromagnituri velebis mavne
zemogmedebisagandacvis saSualebebi
elegtromagnituri velebis mavne zemogmedebisagan adamianis dacvis
saSualebebia:

- wyarodan gamosxivebis Semcireba;
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- gamosxivebis wyarosa da samuSao ad  gilis ekranireba;

- sanitariul -damcavi zonis dadgena;

- statikuri  elegtrobis muxtebis STanTgma an maTi warmogmnis
Semcireba,;

- statikuri elegtrobis muxtebis Tavidan acileba;

- individualuri dacvis saSualebebis gamoyeneba;

- eleqtromagnituri energiis STamnTgmelebis gamoyeneba,;

- gamosxivebis blokireba.

| &

[

nax. 65. elegtromagnituri energiis STamnTgmeli Shield H405
eleqgtromagnituri gamosxivebisgan damcavi saSualebebidan aRsaniSnavia
metalizirebul. gsovil ebi (tipi Amet akro
masal ebis seria), firmebis Aferatiso da naf
masal ebi, firma fAtikoso el eqgtromagni turi vel

Segmnilia radiodamca  vi minebi, romlebic asusteben zemaRali sixSiris

gamosxivebas.

elegtromagnituri velebis  wyaroebisa da samuSao adgilebis ekranireba
SeiZleba ganxorcieldes metalis furclebisgan , badisgan an maTi
SexamebiT radioSTamnTgav masalasTan Sesrulebuli amreklavi  ekranebiT .
unda aRiniSnos , rom xSirad specialuri masalebi gamoiyeneba daekranebuli

kamerebisa da saTavsebis dasamzadeblad
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eleqtromagnituri gamosxivebisgan dacvis teqgnologiurad ganpirobebuli

amocanebis gadaWras xSirad axlavs personalis Sromis  pirobebis
gauareseba. ase, magaliTad , uaryofiTad mogmedebs adamianebze
ekranirebul saTavsSi muSaoba dedamiwis bunebrivi magnituri velis
Sesustebis pirobebSi . meore magaliTi _ eleqgtronul -gamomTvlel tegnikis
informaciis gaJonvisgan aqtiurad dasacavad gamoiyeneba eleqtrokvebisa

da damiwebis xazebSi  xmauris generatori . winaswarma higienurma
kvlevamaCvena rom aRniSnuli mowyobilobebis egspluataciis dros
aucilebelia adamianebis elegtromagnituri usafrTxoebis uzrunvelyofa :
ramdenadac samuSao adgilze farTozoliani elegtromagnituri

gamosxivebis intensivobam  SeiZleba maRal mniSvnelobas miaRwios.
elegtromagnituri  energiis STanTgma xorcieldeba STamnTgmeli
masalebiT elegtromagnituri energiis Tbur energiaSi gardagmnis gziT.
aseT masalad gamoiyeneba  kauCuki, poroloni,  penopolisteroli,
feromagnituri fxvnili Semkvreli dieleqtrikiT.
gamosxivebis wyarosa da samuSao adgilis ekranireba xdeba specialuri
ekranebiT. ekrani SeiZleba iyos sruli an nawilobrivii, mSTanTgmeli an
amreklavi, stacionaruli an gadasatani. stacionaruli maekranebeli

danadgari konstruqciulad formdeba mcire safaris, fardulis, tixris,

karvis an faris saxiT. mas unda hqgon des antikoroziuli dafarva da unda
iyos  Camiwebuli. ekranis  konstruqciis SerCeva damokidebulia
tegnologiuri  procesis xasiaTze, wyaros simZlavreze, talRebis
diapazonze.

amreklavi ekrani gamoiyeneba ZiriTadad parazituli (gselidan
gadacemis xazebSi ganapari zemaRali sixSiris talRebis) gamosxivebisgan

dasacavad, agreTve im SemTxvevaSi, ridesac eleqtromagnituri energia ar
warmoadgens dabrkolebas sageneratoro danadgaris an radiosalokacio
sadguris muSaobisaTvis. danarCen SemTxvevaSi, rogorc wesi, gamoiyeneba
STanmTgmeli ekrani.

amreklavi ekranis dasamzadeblad gamoiyeneba maRali

elegtrogamtarobis mgone masala. magaliTad, liTonebi (spilenZi, TiTberi,

328



alumini , foladi, TuTia da maTi Senadnobebi), foladis furclovani
masalebi, liTonis badeebi an liTonis gseliani bambis gsovili. ufro
efeqgturia mTliani liTonuri ekrani, romelic 0,01 mm sisqgis SemTxvevaSi

uzrunvelyofs elegtromagnituri velis Sesustebas 100 0004er. ekrani
SeiZleba iyos mTliani an badisebri. ekranze warmogmnili muxt ebis
gandinebis uzrunvelsayofad ekrani und aiyos damiwebuli.

STamnTgmeli ekranis dasamzadeblad gamoiyeneba dabali
eleqtrogamtarobis mgone masalebi. STamnTgmeli ekranebis dasamzadeblad
gamoiyeneba radiotalRebis STamnTgmeli masalebi: elastiuri an xisti
penoplastebi, rezinis xaliCebi, specialuri xs nariT damuSavebuli
porolonis an boWkovani mergnis  furclebi, agreTve feromagnituri
firfitebi specialuri Semadgenlobis rezinis dapresili furclebis saxiT,
karboniluri rkiniT Sevsebuli forovani rezinis firfitebi. aseTi masala
miewebeba karkasze an gamomsxivebeli mowyobilobis zedapirze.

samuSao adgilze gamosxivebis wyaros ekrani blokirebuli unda iyos
gamomrTvel mowyobilobasTan, rac ekranis gaxsnis SemTxvevaSi gamoricxavs
gamomsxivebeli mowyobilobis muSaobas.

mezobel saTavsebSi meoradi eleqtromagnituri velis ga mosxivebis
aRZvris Tavidan asacileblad gamoiyeneba sxvadasxva konstruqciis
eleqtruli  filtrebi, romlebic unda CamontaJdes maRali sixSiris
danadgaris ekranidan gamtarebis gamosvlis adgilebSi.

stacionarul da gadasatan maekranirebel mowyobilobebTan erTad
gamayeneba individualuri  maekranirebeli  kompleqgtebi,  romlebic
gankuTvnilia 60 kv/im -ze maRali daZabulobis eleqtromagnituri velis

zemogmedebisagan dasacavad. individualuri maekranirebeli kompleqtebis

gamoyeneba nebadarTulia im SemTxvevaS i, rodesac gamoricxulia dengamtar
nawilebTan Sexebis SesaZlebloba da haeris temperatura ar aRemateba 42 Oc-s.
maTi gamoyeneba akrZalulia panelebze, eleqtroamZravebTan, 1000 v -mde Zabvis

gselebSi muSaobisas, agreTve profilaqtikuri gamocdebis da

eleqtrosaSemduReblo samuSaoebis dros.
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statikuri eleqtrobis muxtis Tavidan asacileblad gamoiyeneba
mowyobilobis nawilebis damiweba, haeris datenianeba.
sawarmoebSi eleqgtromagnituri gamosxivebisagan dacva ZiriTadad xdeba:

eleqgtromagnituri gamosxivebis wyaroebTan kontaqtis xangrZlivobis
mkeTrad SemcirebiT; foladis an tyvis mZlavri ekranebis SegmniT,
romlebic sakmarisad efeqturia, magram Zalian didi da mosaxmarad
mouxerxebelia.

induqciuri gaxurebis agregatebSi maRalsixSiruli eleqgtro -magnitu ri
velis wyaros warmoadgens induqtori. koWis Sign iT Segmnili veli sa
sargeblo samuSaos Sesasruleblad gamoiyeneba, koWis gareTa veli ki gaci
lebiT sustia. dieleqgtrikebis gasaxurebel agregatebSi maRalsixSiruli
velis wyaros warmoadgens muSa kondensatori. agac gareTa velis intensiu
roba, romelmac SeiZleba i mogmedos personalze, bevrad dabalia firfi
tebs Soris velis intensiurobasTan SedarebiT.

elgtromagnituri velis wyaro SeiZleba gaxdes generatoris calkeuli
elementebi: konturis koWi, kavSiris koWi, kondensatorebi, mimyvani
elementebi da sxv.

maRalsixSirul dana dgarTa gamarTvisa da gamoyenebisas elegtromagni
turi velebisagan dacvis garda aucilebelia eleqgtruli deniT dazianebi
sagan dacvac. am danadgarebze vrceldeba Sesabamisi Zabvis eleqgtrodanad
garis usafrTxoebisa da eqspluataciis wesebi. maRalsixSiruli danadgari
liTonur nawilebs ukeTdeba damcavi damiweba, xolo mTlianad danadgari
unda iyos SemoRobili da blokirebuli.

radiosixSiris diapazonis elegtromagnituri gamosxivebisagan dacvis
ZiriTadi daniSnulebaa velis daZabulobis Semcireba dasaSveb sididemde
da, SeZlebisdagvarad, nulamde. amas SeiZleba mivaRwioT ori gziT:
elegtromagnituri velis wyaroSi gamosxivebis simZlavris SemcirebiT da
aparaturis maRalsixSiruli elementebis ekranirebiT.

eleqtromagnituri velis wyaros simZlavre damokidebulia samrewvelo
procesis m oTxovnebze. wyaros simZlavre ar SeiZleba iyos aucilebelze

dabali da amave dros, arc unda aWarbebdes mas.
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ekranirebam garegani velis intensiuroba dasaSveb sididemde unda

Seasustos. ekranirebis efeqturoba gamoiTvleba formuliT:
¢-EE
E,

sadac E da E aris velis daZabuloba ekrani rebamde da ekranirebis
Semdeg (v/m). (ganisazRvreba egsperimentulad)

mcire intensiurobis SemTxvevasSi eleqtromagnituri velisgan dasacavad
sakmarisia liTonis badisebri ekrani.

generatoris maRalsixSiruli elementebis ekran irebisaTvis gamoiyeneba
0,5 mm sisqgis aluminis an foladis furclebi. saTvalTvalo fanjris
ekranirebisaTvis gamoiyeneba TiTberis wvrilujredovani bade kargi
eleqtruli kontaqtiT fanjris mTel perimetrze.

maRalsixSiruli gamaxurebeli danadgaris ekranireba sakmaris | araa da
damatebiT damcav saSualebebs saWiroebs. sadnobi da sawrTobi induqgtoris
ekranirebis sakiTxi konstruqgciulad gadawyvetili araa. damakmayofilebel
Sedegs iZleva indugtoris ekranirebisaTvis spilenZisa da aluminis
furclebis gamoyeneba, xolo am mizniT fo ladis gamoyeneba mizanSewonili
araa. ekrani unda moewyos induqgtoridan sakmao daSorebiT.

saSiSi zonidan momuSavis gamosayvanad mizanSewonilia detalebis
distanciuri miwodeba.

http:/imedfitolife.com

nax. 66. eleqtromagnituri gamosxivebis sazomi aparatura
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maRalsixSiruli velebisagan dacvis saimedo RonisZiebaa
maRalsixSiruli danadgaris moTavseba ekranirebul oTaxSi anu misi sruli
ekranireba, induqgtori da marTvis pulti ki ekranis gareT unda iyos
gamotanili. dauSvebelia im saTavsis ekranireba, romelSic Termuli
damuSavebis maRdsi xSiruli danadgaria moTavsebuli ( ramdenadac es
auaresebs Sromis pirobebs)

ultramaRali sixSiris SemTxvevaSi gamoiyeneba feradi liTonis
wvrilbadiani ekrani.

zemaRali sixSiris diapazonSi eleqgtromagnituri energiis nakadis
simkvrivis Semcireba zRvrul dasaSve b sididemde SesaZlebelia ramdenime
gziT:

1. zemaRali sixSiris energiis STanTgmiT specialuri STanTgmelebis

gamoyenebiT uSualod gamosxivebis wyarosTan;

2. gamosxivebis wyaros ekranirebiT ( am mizniT gamoiyeneba liTonis
mTliani an badisebri ekranebi, agreTve nsTanTgmelzedapiriani ekranebi) ;
3. samuSao adgilis ekranirebiT ( Tu SesaZlebelia gamosxivebis wyaros

ekranireba an misi intensiurobis Semcireba) ;
4. Tu sawarmoo saTavsSi SeuZlebelia gamosxivebis intensiurobis

Semcireba dasaSveb sididemde, aseT SemTxvevaSi dasaSvebia dReSi 15 -20

wuTiT muSaoba 100 - 1000 mkvt/smd gamosxivebis intensiurobis pirobebSi
specialuri saTvalis gamoyenebiT.

saTavsSi, sadac moTavsebulia eleqtromagnituri gamosxivebis wyaro,
aucilebelia saerTo ventilaciis mo wyoba (saTavsis zeda zonidan hae ris
gawoviT da samu Sao zonaSi sufTa haeris modeniT) . agregatebidan mavne
gamonabolgvebis SemTxvevaSi aucilebelia adgilobrivi gamwovis mowyoba.

magaliTad, induqciuri Rumlis Tavze unda moewyos gamwovi qolga. gawov

golgaSi haeris moZraobis siCgare unda iyos a ranakleb 1,5 m/wm; sawrTob
konturTan £ 2,4 m/wm. adgilobrivi gamwovi mowyobiloba mz addeba
araliTonuri masalisagan (azbocementi, tegstoliti da sxv.) . saTavsi ar

unda iyos Caxergili liTonuri sagnebiT.
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daavadebaTa profilaqtika. individualuri dacvis saS ualebebi . profesiul
daavadebaTa Tavidan acilebis mizniT sawarmoebSi, sadac adgili aqvs
radiosixSiris  diapazonis  eleqtromagnituri  velebis mogmedebas,
dadgenilia winaswari da perioduli samedicino Semowmeba. specifiuri
paTologiuri cvlilebebis aRmoCenis SemTxv evaSi momuSave unda ignes
gadayvanili iseT samuSaoze, romelic araa dakavSirebuli eleqtromagnitur
gamosxivebasTan. elegtromagnituri gamosxivebis wyarosTan samuSaod
dauSvebelia 18 wlamde asakis pirebis miReba.

elegtromagnituri gamosxivebisagan dacvis  individualuri saSualebebi
misi funqciuri mogmedebis garda unda iyos kompaqturi da moxerxebuli, ar
unda zRudavdes adamians moZraobasSi.

maRalsixSirul danadgarebTan muSaobisas gamoiyeneba dieleqtrikul -

saxeluriani ins trumentebi da stacionaruli , gadasatani makranirebeli
mowyobiloba ;
damcvel tansacmels ( xalaTi , kombinezoni, kapiSoni da sxv.) amzadeben

specialuri amreklavi gsovilisagan.

gamosxivebis wyarosTan xanmokle muSaobisas gamoiyeneba
liTonizirebuli dengamtari gsovilisgan damzadebuli damcveli,
maekranebel i kostiumi - kombinezoni an qurTuki SarvliT. fexebis dasacavad
gamoiyeneba specialuri eleqtrogamtari lanCiani , liTonis Ziriani tyavis
fexsacmeli. Tavis dasacavad gamoiyeneba Tavis damaekranirebeli Tavsaxuravi
liTonis CaCqgani. spectansacmlis yvela liTonuri nawili elegtrulad unda
iyos dakavSirebuli erTmaneTTan . kostiumi unda damiwdes. aseTi kompleqtis
gamoyeneba akrZalulia im SemTxvevaS] Tu muSaobis dros  SesaZlebelia

dengamtar nawilebTan Sexeba
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nax. 67. liTonizirebuli dengamtari maekranebeli kostiumi da damcveli saTvale _

Tvalebis dasacavad gamoiyeneba specialuri radiodamcveli saTvale
romlis minis firfitebi kalis (1V) ogsidis an ogros Txeli dengamtari
afskiT aris dafaruli. am firfitebs sakmaisi Suggamtaroba unda hqgondes
(aranakleb 74%) . saTvalis bude damzadebulia forebiani Rrublovani
rezinisagan, romelsac gareTa mxridan maekranirebeli Tvisebebis mqone

gsovili aqvs dawebebuli.
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nax. 68. maekranebeli kostium ehi

Tvalis dasacavad _ specialuri damcveli saTvale _ . _-5 tipis , romlis
mina dafarulia naxevargamtari  kalis ogsidis feniT , romelic 0,8150 sm
sigrZis  eleqgtromagnituri talRebis simZlavres 30 db-iT (100Qjer ) amcirebs .

milimetruli, santimetruli , decimetruli da metruli talRebis

diapazonSi eleqgtromagnituri gamosxivebisagan damcavi saTvale L & 85
adamianis organizmis dasacavad elegtromagnituri gamosxivebis gare

wyaroebisgan da adamianis  bioenergetikuli  velis aRsadgenad

SemuSavebulia specialuri gsovilisgan « st R uyp damzadebuli zewari ,

romlis dafarebisas igmneba biorezonansis efeqti organizmis sakuTari

eleqtromagnituri gamosxivebis sixSireebze. xdeba centralur nervul

sistemasSi aRgznebisa da damuxruWebis procesebis singronizacia,

metabolizmis optimizacia.

nax. 69. xelsawyo S A & nax. 70personaluri dacva LAafaraoni
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xelsawyo s A d icavs agresiuli elegtromagnituri gamosxivebisgan

(mobiluri telefonis, usadeno internetis, kompiuteris da misT.)

11.40.6elegtromagnituri dabinZurebis problemis gadawyveta

garemoSi elegtromagnituri gamosxivebam iseTi masStabebi miiRo, rom
jandacvis saerTaSoriso organizaciam es problema  kacobriobisaTvis
yvelaze aqgtualur problemaTa ricxvSi CarTo, xolo bevri  mecnieri
elegtromagnitur gamosxivebas Zliermogmed ekologiur fagtorebs
miakuTvnebs, romlebsac dedamiwaze yoveli cocxalisaTvis katastrofuli
Sedegis motana SeuZliaT
eleqtromagnituri gamosxivebis  energetikuli gavilena SeiZleba iyos
Sxvadasxva xarisxis da Zalis . adamianis mier SeumCnevelidan Tbur

SegrZnebamde maRali simZlavris gamosxivebis dros . zemaRali  sixSiris

eleqtromagniturma gamosxivebam SeiZleba wyobidan gamoiyvanos
xelsawyoebi da  eleqtroaparatura . zemogmedebis simZimis  mixedviT
eleqtromagnituri gamosxiveba adamianmaSeiZleba saerTod ver aRigvas an
gamoiwvios  sruli dauZlureba  tvinis  mogmedebis funqciuri cvlilebebiT

da adamianis  sikvdili . elegtromagnitur gamosxivebas SeuZlia gamoiwvios
mamakacis organizmis hormonaluri statusis , agreTve reproduqciuli
sistemis cvlileba
problemis sirTule mndgomareobs aramarto mosaxleobis  janmrTelobaze
zemogmedebaS] aramed momavali Taobis janmrTelobaze da intelegtze
izrdeba Tandayolil anomaliaTa  raodenoba .

garemos eleqgtromagnituri  dabinZurebis  problemis  gadawyveta
komplegsuri amocanaa, romelic moicavs socialur, ekonomikur da

sxvadasxva  uwyebebisa da samrewvelo  korporaciebis  politikur

interesebsac ki, moiTxovs samecniero -kvleviTi samuSaoebisa da proeqtebis
koordinirebas. eleqtromagnituri gamosxivebis zemogmedebisagan
ekologiuri garemos usafrTxoebis konc efciaSi mTavaria organizmis

mdgradobisa da ekosistemis stabilurobis SesanarCuneblad intensivobis

zRvruli dasaSvebi normatiuli mniSvnelobis dadgena.
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amdenad, kacobriobis bedi mniSvnelovnad igneba damokidebuli imaze,
Tu ramdenad efeqtur meTods moZebnis me cniereba eleqgtromagnitur

gamosxivebasTan sabrZolvelad.

Tavi 12
12.1.garemo da sinaTle

sinaTlis bunebis gageba miSvnelovania, ramdenadac amas efuZneba adamianis

mier sxvadasxva feris aRgma. sinaTlis yvelaze kaSkaSawyaroa mze romelic
iZleva mkveTr sazRvrian Crdils . sinaTlis meore wyaroa lurji ca da
iZleva  Zalian  rbil Crdilebs (romelic yvela SemTxvevaSi SeniRbulia
mzidan mosuli pirdapiri sinaTliT . ramdenadac ca iZleva bevr lurj
fers , Crdils aqvs lurji Seferiloba , radgan am adgilze ver xvdeba
mzisgan  gamosxivebuli pirdapiri sinaTle . naxazze burTis nawili
romelsac mzis  pirdapiri sinaTle ar xvdeba, lur Seferilobas
Rebulobs , ramdenadac masanaTebs lurji ca.

sinaTle, romelsac Cven vxedavT, Sedgeba umciresi nawilakebis _
fotonebisagan, romlebic gansxvavdebian talRis sigrZiT: lurj sinaTles
mokle talRa aqvs, wiTels ufro grzZeli.

mzis TeTri sinaTle ferebis uwyveti speqtrisgan Sedgeba: iisferi, indigo,

Ay,

CHHWI POTOH

k' W

nax. 71. sinaTlis s ormagi buneba

lurji, mwvane, yviTeli, narinjisferi da wiTeli.

atmosferoSi gavlisas sinaTlis mokle talRebi ganibneva. atmosfero
Sedgeba airebisagan, romlis gavliTac aRwevs dedamiwamde mzis sxivebi.

fotonebi airebis molekulebTan Sejaxebisas airekleba da gardatydeba.
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SedarebiT grZeli talRebi SemoiWrebian ra atmosferoSi, cas lurj

aZlevs. ufro grZeli talRebi, rogoricaa wiTeli, atmosferos gavliT

aRwevs dedamiwamde. saRamos mze wiTel fers Rebulobs _  sxivebi

atmosferos ufro sqel Sres gaivlis da sinaTlis didi nawili ganibneva.

nax. 72. aisi s ferebi

“lurji feris arekvlis efeqti imiT aixsneba, rom mTeli atmosfero

gajerebulia lurji feriT, romelic imdenad Zlieria, rom anaTebs im

adgilebs, romelic miuwvdomelia mzis sxivebisaTvis.

adamianis tvins SeuZlia Agafiltroso aucil ebeli
kaSkaSa ganaTebis drosac ki adamiani ganasxvavebs ferebs.

sinaTlis  korpuskularuli talRuri  dualizmi. Tanamedrove
sinaTles ganixilavs rogorc materialur obiegts , romlelsac
rogorc talRuri , ise korpuskularuli Tvisebebi . sxvadasxva

procesebSi es Tvisebebi sxvadasxva xarisxiT vliindeba . sinaTles

fers

ferebi

fizika

aqvs

fizikur

ormagi

buneba aqvs, romelmac sinaTlis korpuskularul _talRuri dualizmis

saxelwodeba miiRo .

rac ufro dabalia rxevis sixSire, miT metad mJRavndeba
elegtromagnituri rxevis talRuri buneba, xolo rac ufro maRalia r
sixSire, miT metad mJRavndeba sxivuri buneba. amrigad, dabali sixSiris

elegtromagnituri  rxevebi talRebis msgavsia, amitom radiotalRebs
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winaRobis Semovlis da did manZilze informaciis gadatanis unari aqvs ,
miuxedavad imisa, rom signalis wyaro da si gnalis mimRebi xedvis
sazRvrebSi ar ignebian. maRali sixsiris rxevebi, piriqiT, sxivis msgavsad,

e.i. sworxazovnad vrceldeba, amitom sinaTles winaRobis gars Semovla ar

SeuZlia.

nax. 73. eleqtromagnituri speqtris xiluli nawili

elegtromagnituri speqtris xiluli nawili iwyeba iisferiT da mTavrdeba

wiTliT. aRniSnul i Skalis xiluli speqtridan erT mxares (marjvnidan)

aris gamosxivebis infrawiTeli (780 nm 1mndiapazoni (infra t Aigvedao) ,
xolo meore mxridan (marcxnidan) (6= 380 nmy £ ultraiisferi (ultra b

Azevi T@hpm = 10 °n). infrawiTeli da ultraiisferi gamosxiveba igive

sinaTlea, mxolod ar aRigmeba TvaliT _ mis mimarT Tvali ar aris

mgrZnobiare. amitom diapazons, romelsac adamianis Tvali aRigvams,
Axiluli o sinaTle ewodeba.

ferad speqtrSi adamiani xedavs cisartyelas yvela fers. TeTri sinaTle

(sinaTle, da ara feri), Sedgeba speqtris yvela feris Sexamebisagan. e.i.

sinaTlis  wiTeli, mwvane da lurji sxivebis SereviT miiReba TeTri

sinaTle. R(red) L wiTeli, G (green) £t mwvane, B(blue) L lurji __agedan
warmodgeba cneba RGB palitr  a.

bgera aris garemos rxeva, xolo sinaTle _ elegtromagnituri rxeva.
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nax. 74. sinaTlis dispersiis Sedegad cisartyelas warmogmna

12.2.garemos dabinZureba optikuri gamosxivebiT
sinaTle, talRis sigrZisgan damokidebulebiT, iyofa 3 jgufad:
- 2% ultraiisferi gamosxiveba;
- 40% xiluli gamosxiveba;

- 58% infrawiTeli gamosxiveba.

3% Y- MY Y EHUNME

aase =ugpmeo

53° MHPAKPACHOE

nax.75. mzis gamosxivebis speqtri

gamosxivebis speqtris optikur ares gmnis xiluli, infrawiTeli da
ultraiisferi gamosxiveba . aseTi aris gamoyofa ganpirobebulia aramarto
speqtris Sesabamisi ubnebis siaxloviT, aramed im xelsawyoebis msgavsebiT,

romlebic gamoiyeneba maTi kvlevisas da romlebic SemuSavebulia
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istoriulad ZiriTadad xiluli sinaTlis Ses wavlisas (linzebi da
sarkeebi ga mosxivebis fokusirebisaTvis, prizmebi, difraqciuli gisosebi,
interferenciuli xelsawyoebi gamosxivebis speqgtruli Semadgenlobis
gamosakvlevad da misT.). sinaTle xasiaTdeba rogorc  talRuri, ise
gvanturi TvisebebiT. optikuri gamosxivebis yvelaze cnobili wyaro a mze,
romlis zedapiri gaxurebulia "6 000 gradusamde da anaTebs kaSkaSa
yviTel ferad. dedamiwaze sicocxle warmoigmna da arsebobs mzis sinaTlis
sxivuri energiis wyalobiT.

dedamiwaze rom ar iyos atmosfero, romelic dedamiwis zedapirisken
mzis energiis mxol od nawils atarebs, SuadRisas erT wuTSi dedamiwis
zedapiris 1 sm 2-ze moaRwevda 8,37 j energia. am sidides mzis mudmiva
ewodeba da gansazRvrulia gazomvebiT atmosferos gareT raketebze
dadgmuli xesawyoebis daxmarebiT. SeiZleba gamoTvla, rom erT wamsSi
sinaTle s dedamiwaze moaqvs energia, romelic gamoiyofoda 40 min tona

gvanaxSiris dawvisas.

ynbTpapuonetoBoe Buaumoe MHppaKpacHoe
n3nyyeHue n3nyyeHue n3nyyeHue
10 HMm 400 HM™ 760 HM 100 MKM

CnekTp ONTUYECKOro U3nyuveHus

nax. 76. optikuri gamosxivebis speqtr

pirvelyofili adamianis koconi, navTobi, benzini, kosmosuri raketis
sawvavi _ yvelaferi es sinaTlis energiaa, odesRac mcenareebisa da
cxovelebis mier momaragebuli. mzis sxivuri nakadis SeCerebis SemTxvevasSi
dedamiwaze dailegeba Txevadi azotisa da Jangbadis wvimebi. temperatura
miuaxlovdeba absolutur nuls. dedamiwis zedapirs Ddafaravs gayinuli
atmosferuli airebis Svidmetriani | avSarn. am yinulian udabnoSi mxolod

adgil -adgil igneba Txevadi heliumis gubeebi.
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sinaTles dedamiwaze Semoaqvs aramarto sinaTle. Suqgis nakadis
wyalobiT  adamiani aRiqvams garemo samyaros, axlo da daSorebuli sagnebis
formas da fers.

optikuri diapazonis gamosx ivebas adgili agvs sxeulis gaxurebisas
(infrawiTel gamosxivebas Tbur gamosxivebasac uwodeben) atomebisa da
molekulebis Tburi moZraobis Sedegad.

rac ufro metadaa gaxurebuli sxeuli, miT ufro maRalia gamosxivebis
sixSire. gansazRvrul temperaturaze (gavarvareba) sxeuli gamoasxivebs
xilul diapazonSi, jer wiTlad, Semdeg yviTlad da a.S. da piriqiT,
optikuri speqgtris gamosxiveba Tbur gavlenas axdens sxeuleb ze. optikuri
gamosxivebis wyaro da mimRebi SeiZleba iyos agreTve qimiuri da
biologiuri reaqciebi. optikuri gamosxivebis mimRebi erT -erTi yvelaze
cnobili gimiuri reagcia gamoiyeneba fotografiaSi.

12.3.sinaTle rogorc ekologiuri fagtori

sinaTle TvalisTvis uxilavi elegtromagnituri gamosxivebaa. sinaTle
xiluli xdeba zedapirTan  Sejaxebisas. ferebi warmoigmneba sxvadasxva
sigrZis talRebisgan. yvela feri erTad ki warmogmnis TeTr fers. sinaTlis
sxivis prizmaSi an wylis wveTSi gardatexisas ferebis mTeli speqtri
xiluli xdeba, magaliTad, cisartyela. Tvali aRigvavs e.w. Xi luli
sinaTlis diapazons, 380 -780 nm, romlis farglebs gareT aris ultraiisferi
da infrewiTeli sinaTle.

Tvali kargadaa Seguebuli bunebaSi arsebul ganaTebis did
cvlilebasTan, ramdenadac mTvaris sinaTlis ganaTebuloba 1 lugsis tolia,
xolo mzis sinaTlis 100 000 | ugss utoldeba. xelovnuri ganaTebis
SemTxvevaSi, rogorc wesi adamians sagme aqvs ufro nakleb cvlilebasTan,
rogoricaa saerTo ganaTebis dros 1 -200 lugsi, muSa ganaTebis dros 200 _
2000 lugsi (saofise ganaTebis dros aranakleb 500 lugsi).

adamiani xedavs sinaTleze. garemos Sesaxeb mTeli informaciis 80%
adamiani iRebs Tvalis saSualebiT. kargi ganaTebis SemTxvevaSi Tvals

uadvildeba da siamovnebs xedva.
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nax.77. sinaTlis gavrceleba sivrceSi

ganaTeba friad mniSvnelovania adamianis janmrTelobisaTvis. sinaTle
adamianis mier garemos formis, feris da perspeqtivis naxvis da Sefasebis
unaris umTavresi elementia.

adamianis guneba -ganwyoba, daRlilobis xarisxi damokidebulia garemo
sagnebis ferze da ganaTebaze.

usafrTxoebis TvalsazrisiT mxedvelobiTi unari da komforti Zlier
mniSvnelovania. umetesi ubeduri SemTxvevebis mizezia arasakmarisi ganaTeba,
romlis drosac Zneldeba signalebis garCeva. arasakmarisi ganaTeba gmnis
mxedvelobiT diskomforts, rasac mosdevs yuradRebis gafantva da saerTo
daRliloba. garda mxedvelobiTi kom fortisa, sinaTle axdens adamianze
fsigologiur, fiziologiur, esTetikur zemogmedebas.

arsebobs sinaTlis ori wyaro _ mze da adamianis mier Segmnili
xelovnuri  wyaroebi. xelovnur wyaroebs miekuTvneba varvara da
airganmuxtvis  naTurebi.  sinaTlis  wyaroebi  sxvadasx va  sigrZis
eleqtromagnituri talRebis saxiT garemoSi asxiveben energias.

adamianis Tvali aRigvavs 0,38 -0,76 mkAas sigrZis eleqtromagnitur
talRebs rogorc sinaTles. mxedvelobis mgrZnobeloba magsimaluria 0,555
mkm sigrZis eleqgtromagnituri talRebis mimarT (mo yviTalo  Emomwvano feri)
da mcirdeba xilvadi speqtris zRvrebTan.

Tanamedrove adamiani Tavisi drois did nawils atarebs daxurul

saTavsebSi xelovnuri ganaTebis qveS. bunebrivi sinaTlis speqtris
Semadgeneli bevri  nawili, romelic mniSvnelovania adamianis

janmrTelobisaTvis, minaSi gasvlisas ikargeba. adamiani mTeli evoluciis
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manZilze Seegua mzis gamosxivebis speqtrs da kargi janmrTelobisaTvis
adamianma aucileblad unda miiRos sinaTlis sruli speqtri.
dakvirvebiT dadginda, rom ganaTebasa da komfortis grZnobas Soris
arsebobs specifikuri kavSiri. garda amisa, dadgenilia, rom bunebrivi
ganaTeba yovelTvis ufro xelsayrelia da moxerxebuli sagmianobis yvela
Cveulebrivi saxisaTvis.

ramdenadac SenobaSi SeRweuli dRis sinaTle araa sakmarisi masze
adamianis moTxovnilebis d asakmayofileblad, amdenad am ukmarisobis
kompensireba unda moaxdinos xelovnuri ganaTebis wyaroebma.

xelovnuri sinaTlis yvela wyaro ama Tu im xarisxiT dRis sinaTlis
imitirebis mcdelobaa. mecnierTa azriT, mzis sinaTlis speqtridan
nebismieri gadaxra janmrTel obisaTvis mavne potencialis matarebelia.
adamianis janmrTelobaze biologiuri gavlenis TvalsazrisiT xelovnuri
ganaTebis Tanamedrove wyaroebis testirebam aCvena, rom sinaTlis bunebriv

speqtrTan yvelaze axlosaa varvarebis naTura.

12.4.sinaTlis ZiriTadi  maxasaTeblebi
adamianisaTvis sasicocxlod mniSvnelovania sinaTle, ramdenadac gare
samyaroze informaciis 90% -ze mets adamiani sinaTlis daxmarebiT
Rebulobs. sinaTle uzrunvelyofs usafrTxoebas. adamiani sinaTleze
aRiqvams sagnebis fersa da formas. yvelaze saukeTeso da sasargeblo

ganaTebas iZleva mze.

YyeemaumensHocms 2nasa g

T
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SOsIHES

nax.78. mzis sinaTlis speqtris talRis sigrZeebi

sxvadasxva sigrZis talRis sinaTl e aRigmeba rogorc garkveuli feri

adamianis Tvalis mgrZnobiaroba sxvadasxva sigrZis talRebis mimarT
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araerTgvarovania. is gansakuTrebiT mgrZnobiarea xiluli diapazonis

SuaSi, romelic Seesabameba mwvane sinaTles talR is sigrZiT 555 nm, xolo
xiluli diapazonis  boloebSi, e.i. lurji da wiTeli gamosxivebis
areebSi, _ minimaluria. Sesabamisad, erTidaigive simZlavris gamosxiveba

Tvalis mier ufro intensiurad aRigmeba, Tu mis speqtrSi meti mwvane
sinaTlea. sinaTlis yvela maxasiaTebeli (sinaTlis nakadi, sinaTlis
Zala, ganaTebuloba da sxv.) S esabamisi energetikuli sidideebia , romlebic
gamoiyeneba nebismieri eleqtromagnituri gamosxivebisaTvis.
gamosxivebis simZlavres tradiciulad vatebSi afaseben. Tumca 555 nm
talRis sigrZis (mwvane) 1 vt gamosxiveba iZleva iseTive mxedvelobiT
efeqts, rogorc, vT gvaT, 700 nm talRis sigrZis (wiTeli) 10 vt gamosxiveba.
amitom xdeba ara simZlavris, aramed talRis yvela sigrZis gamosxivebis
mier Segmnili  efeqtis Sefaseba. am process adamianis Tvalis
mgrZnobiarobis mixedviT simZlavris Sefaseba ewodeba, xolo amgvarad
Sefasebul sinaTlis mogmedebis efeqts _ sinaTlis nakadi.

garda mxedvelobiTi komfortisa, sinaTle axdens adamianze

fsigologiur, fiziologiur, esTetikur zemogmedebas.

12.5.ganaTebis da sasinaTlo garemos maxasiaTeblebi

arsebobs sinaTlis ori wyaro _ mze da adamianis mier Segmnili
xelovnuri  wyaroebi. xelovnur wyaroebs miekuTvneba varvara da
airganmuxtvis naTurebi. sinaTlis wyaroebi garemoSi asxiveben energias
sxvadasxva sigrZis elegtromagnituri talRebis saxiT.

adamianis Tvali aRiqvavs 0,38 -0,76 mknas sigrZis eleqtromagnitur
talRebs rogorc sinaTles. mxedvelobis mgrZnobeloba magsimaluria 0,555
mkm sigrZis eleqtromagnituri talRebis mimarT (moyviTalo tmomwvano feri)
da mcirdeba xilvadi speqtris zRvrebTan.

ganaTeba da sasinaTlo garemo xasiaTdeba raodenobri vi da
xarisxobrivi maCveneblebiT. raodenobriv maCveneblebs miekuTvneba:

sinaTlis nakadi ~aris sinaTlis wyaros mier gamosxivebuli

elegtro  magnituri energiis nawili. sinaTlis nakadi ara mxolod fizikuri,
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aramed fiziologiuri sididec aris, radganac axasiaTebs mxedvelobiT
aRgmas. sinaTlis nakadis sazomi erTeulia lumeni (Im).
sinaTlis nakadi L radganac  sinaTlis wyaros mier sxvadasxva

mimarTulebiT araTanabrad xdeba sinaTlis gasxiveba, SemoRebulia sinaTlis

Zalis ‘O cneba, romelic warmoadgens sinaTlis nakadis ~ Sefardebas
elementarul sxeulovan kuTxesTan W, romelSic is Tanabrad vrceldeba
® /w
sinaTlis Zala izomeba kandelaSi (kd).

ganaTebuloba E zedapirze dacemuli sinaTlis nakadis intensivobis

sididis Sesafaseblad SemoRebulia specialuri sidide _ ganaTebuloba

ganaTebuloba E aris zedapirze dacemuli sinaTlis nakadis ~ Sefardeba
zedapiris farTTan S.
0= gac/ D
ganaTebuloba izomeba lugsebSi (Ig); 1 lugsi= 1 lumeni/m 2
sikaSkaSe L. mxedvelobiTi aRgma ganisazRvreba zedapiris sikaSkaSiT L

, romelic warmoadgens mocemuli mimarTulebiT arekKlili sinaTlis Zalis

‘Gardobas ganaTebuli zedapiris farTTan S.
L=DY

sikaSkaSe izomeba kd/m 2-Si.

adamianis mier asatani maqgsimaluri sikaSkaSe Seadgens 7500 kd/m 2,
sinaTlis wyaroebi xasiaTdebian sxvadasxva sikaSkaSiT: mze _ 15x10 8 kd/n¥;
mowmendili ca _ 3000 5000 kd/n¥; Cveulebrivi varvara naTura _ 1x10 6 kd/n¥;
mgqrqali varvara naTura _ 50000 kd/m 2, 40 vatiani luminescenciuri naTura _
7500 kd/n¥; TeTri furceli 100 lugsis ganaTebulobisas _ 250 kd/m 2,

mxedvelobiTi samuSaos xarisxobrivi SefasebisaTvis gamoiyeneba iseTi
maCveneblebi, rogoricaa zedapiris foni, obieqtis kontrasti fonTan.
ganaTebulobis pulsaciis koeficienti, sinaTlis speqtraluri
Semadgenloba.

foni. mxedvelobiTi muSaobis erT -erT maxasiaTeblad iITvleba foni,
romelic warmoadgens zedapiris Tvisebas aireklos masze dacemuli

sinaTle. mze da sinaTlis xelovnuri wyaroebi pirveladi wyaroebia,
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romlebic axdenen elegtromagnituri energiis generacias. aris meoradi
wyaroebi _ obieqtebis zedapirebi, romlebic ai reklaven sinaTles. arekvlis
Tviseba isazRvreba arekvlis koeficientiT 1. arekvlis koeficienti

1| zedapirze dacemuli da areklili sinaTlis nakadis wilia

1= arek. / dac.

arekvlis Tviseba damokidebulia zedapiris ferze da faqturaze, ris

gamoc arekvlis koefic ilentis mniSvneloba mdebareobs 0,02 -dan 0,95-is
zRvrebSi: Tu 10,4 _ foni naTelia; 1=0,2 0,4 _ foni saSualo; Tu i<0,2 _
foni mugia.

obieqtis kontrasti K _ obieqtis da fonis gansxvavebis xarisxia da

xasiaTdeba gasarCevi obieqtis (xazi, wertili, niSani, laga, haskdomi, bzari,

wuni da sxv.) sikaSkaSeebis , SefardebiT fonis sikaSkaSesTan Of .
Y y s f )/Df
obieqtis ukeTesi garCevisaTvis saWiroa obieqtis da f onis

sikaSkaSeebi gansxvavdebodes.

Tu obieqti mkveTrad gansxvavdeba fonisagan (Savi xazi TeTr
furcelze) K>0,5ze _ kontrasti didia, Tu obiegti odnav Cans (baci -
moyviTalo xazi TeTr furcelze) K=0,2 0,5 _ kontrasti saSualoa; roca
K<0,2ze kontraqti mcirea. rac metia ganaTebuloba da kontrasti fonTan,
ukeTesad Cans obieqti da naklebi datvirTva modis Tvalebze.

ganaTebulobis pulsaciis koeficienti Ke _ sinaTlis nakadis
cvlilebebiT gamowveuli ganaTebulobis rxevebis kriteriumia.

Ke=100(EngsimEmin)/2Esas
sadac: Emas: EminEsas _ rxevis periodSi ganaTebulobis magsimaluri,

minimaluri da Sualeduri mniSvnelobebi:

airganmuxtvis naTurebisaTvis Ke =25 _65%
varvara naTurebisaTvis _ Ke=7%;
halogenuri varvara naTurebisaTvis Ke=1%.

maRali pulsacia (airganmuxtvis naTurebi) amaxinjebs mxedvelobiT

aRgmas da uaryofiTad mogmedebs mxedvelobaze. Tu saTavsi naTdeba
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airganmuxtvis naTurebiT SeiZleba adgili gondes stroboskopul efeqts,
romlis saSiSroeba mdgomareobs imaSi, rom meqganizmebis, apara tebis
mbrunavi da moZravi nawilebi aRigmeba rogorc uZravebi, rac xdeba
travmatizmis mizezi. pulsaciis Semcireba uvnebel mniSvnelobamde miiRweva
naTurebis kvebis sgemebis periodulad SecvliT. meore mxriv es arTulebs
da aZvirebs ganaTebis sistemas.

sinaTlis g amoyenebuli wyaroebisagan aris damokidebuli ferTa
gadacemis siswore. magaliTad: mugilurji gsovili xelovnuri ganaTebisas
Savad Cans; yviTeli yvavili _ moTeTrod, e.i. varvara naTura amaxinjebs
swor ferTa gadacemas. magram aris nivTebi, romlebic ufro bunebriv ad
Cans xelovnuri ganaTebisas (oqros samkauli). Tu samuSaoebis Sesrulebisas
saWiroa ferTa gadacemis siswore (xatvis gakveTilebi, poligrafiuli
samuSaoebi, samxatvro galereebi da a.S.) _ ukeTesia bunebrivi ganaTeba,
xolo misi ukmarisobis SemTxvevaSi _ kombin ireba luminescenciur
naTurebTan. agedan gamomdinare samuSao adgilebisaTvis feris swori
SerCeva mniSvnelovhad uwyobs xels Sromis mwarmoeblobis amaRlebas,
Sromis usafrTxoebas da momuSaveebis guneba -ganwyobas.

rogorc ukve zemoT iTgva, sinaTle Sedgeba sxvadasx va sigrZis
talRebis elegtromagnituri gamosxivebisagan da TiToeuli maTgani
Seesabameba xilvadi speqtris garkveul diapazons. wiTeli, yviTeli da
cisferi sinaTleebis Serevisas miiReba xilvadi ferebis umetesoba, maT
Soris TeTri feric. obieqtis feris Cveneburi a Rgma damokidebulia
sinaTlis ferisagan, riTac obieqti naTdeba da misgan areklili ferisagan.

sinaTlis wyaroebi feris mixedviT iyofa sam kategoriad:

_ Thili~ ferebi (TeTri mowiTalo sinaTle) _ sacxovrebeli saxlebis
gasanaTeblad;

Sualeduri ferebi (TeTri sina Tle) _  samuSao adgilebis

gasanaTeblad;

“civi~ ferebi (TeTri cisferi sinaTle) _ iseTi samuSaoebisaTvis,
romlebisTvisac saWiroa ganaTebis maRali doneebi da cxeli klimatis

maone raionebisaTvis.
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sinaTlis wyaros umniSvnelovanesi maCvenebelia gamosxivebis feri,
romlis dasaxasiaTeblad SemoRebulia feriTi temperaturis cneba Ter -
feriTi temperatura Tier - Savi sxeulis iseTi temperaturaa, romlis
gamosxivebis feri identuria sakvlevi obieqgtis gamosxivebis ferisa. feriTi
temperaturis sazomi erTeulia kelvini 0K. 0°C Seesabameba 27%K.

feriTi temperaturebis mixedviT eleqtruli naTurebis ferebi daiyofa

sam jgufad:
_ TeTri dRis feri _ 6000 K;
_neitraluri TeTri _ 4000%K;
_ Thili TeTri _ 3000°K;
mxedvelobiTi komfortis ganmsazRvreli faqtorebi. mxedvelobiTi

komfortisaTvis aucilebeli pirobebis uzrunvelsayofad, ganaTebis
sistemaSi windawin unda Sesruldes Semdegi moTxovnebi:

__erTgvarovani ganaTeba;

_ optimaluri sikaSkaSe;

_ Sesabamisi kontrastuloba;

_ swori feriTi gama,;

_ stroboskopuli efeqtis da sinaTlis cimcimis dauSvebloba.

samuSao adgilis ganaTebis dagegmvisas unda vixelmZRvaneloT
sinaTlis xarisxobrivi da raodenobrivi kriteriumebiT. pirvel nabijs
warmoadgens samuSao adgilis Sesasrulebeli samuSaos  sizustis,
moculobis Seswavla; muSaobis procesSi muSis gadaadgilebis xarisxis
dadgena; ganlagebuli avejis, aparaturis, mowyobilobebis mier Crdilebis
warmogmnis SesaZleblobebi da xarisxi; gamaRizianebeli areklili sinaTlis
acileba, romelic arTulebs meqganizmebis da detalebis aRgmas; maRali
sikaSkaSis sinaTl is da Rrma Crdilebis acileba.
ganaTeba da sasinaTlo garemo xasiaTdeba raodenobrivi da xarisxobrivi

maCveneblebiT. raodenobriv maCveneblebs miekuTvneba:

sinaTlis nakadi , sinaTlis Zala, ganaTebuloba , sikaSkaSe.
sinaTlis gamoyenebuli wyaroebisagan a ris damokidebuli ferTa ga dacemis
siswore.
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sinaTlis wyaroebi feris mixedviT iyofa sam kategoriad:

__"Thili~ ferebi (TeTri mowiTalo sinaTle) _ sacxovrebeli saxlebis
gasanaTeblad;

Sualeduri ferebi (TeTri sinaTle) _ samuSao adgilebis

gasanaTeblad;

‘civi~ fe rebi (TeTri cisferi sinaTle) _ iseTi samuSaoebisaTvis,
romlebisTvisac saWiroa ganaTebis maRali doneebi da cxeli Kklimatis
mgone raionebisaTvis.

sinaTlis wyaros umniSvnelovanesi maCvenebelia gamosxivebis feri,

romlis dasaxasiaTeblad SemoRebulia feriTi temperaturis cneba Tter -
feriTi temperatura Tier - Savi sxeulis iseTi temperaturaa, romlis
gamosxivebis feri identuria sakvlevi obieqtis gamosxivebis ferisa. feriTi
temperaturis sazomi erTeulia kelvini OK. 0°C Seesabameba 278.

samuSao adgilis ganaTebis dagegmvisas unda vixelmZRvaneloT
sinaTlis xarisxobrivi da raodenobrivi kriteriumebiT.

AnTvalis moWr asTano dakavSirebiT Sei Z1

eba

lug sebze. magaliTad, manqganiT mgzavrobisas sakuTari faris Suqi

l ugsebi aodo, xol o Semxvedr.i manqganis faris
sinaTle erT  -erTi mniSvnelovani abiotikuri faqtoria. mze kosmosur
sivrceSi gamoasxivebs uzarmazar sxivur energias. mTeli dacemuli
radiaciis 42% atmosferos mier airekleba msoflio sivrceSi, 15%
STainTgmeba atmosferos mier da xdeba misi gaTboba, mxolod 43% aRwevs
dedamiwis zedapirs.
organizmebisaTvis sinaTle erTi mxriv energiis pirveladi wyaroa,
romlis gareSec SeuZlebe lia cxovreba , Xolo meore mxriv _ sinaTlis
pirdapiri mogmedeba protoplazmaze momakvdinebelia organizmisaTvis.
amdenad, bevri morfologiuri da gceviTi maxasiaTeblebi dakavSirebulia

am problemasTan. biosferos evolucia mTlianobaSi mimarTulia ZiriTadad

Suqi

Semoxs | i mzi s gamosxivebis Afdamor Ci |l ebazeo, mi

gamoyenebaze da mavne mdgenelebis Sesustebaze an maTgan dacvaze.

Sesabamisad, sinaTle _ aramarto sasicocxlod mniSvnelovani faqgtoria,
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aramed limitirebadia rogorc minimalur, ise magsimalur d oneebze. am
TvalsazrisiT , sinaTle umniSvnelovanes faqtors warmoadgens. dedamiwis
atmosferoSi SemoRweuli mzis energiis daaxloebiT 50% modis xilul
sinaTleze, infrawiTel (Tbur) gamosxivebaze 49% da daaxloebiT 1%
ultraiisfer gamosxivebaze.

xiluli  sxivebi (Amzi s sXivebi 0) Sedgeba sxvadseé
sxivebisagan da sxvadasxva talRis sigrZe agvs.
organizmebis sicocxlisaTvis mniSvnelovania aramarto xiluli sxivebi,
aramed sxivuri energiis sxva saxeebic _ ultraiisferi, infrawiTeli
sxivebi, eleqtromagnituri da zogi sxva gamosxiveba.

ramdenadac Senobis SigniT dRis sinaTlis raodenoba araa sakmarisi
imisaTvis, rom daakmayofilos moTxovnileba masze, elegtrulma wyaroebma
unda moaxdinos am naklebobis kompensireba. xelovnuri sinaTlis yvela
wyaro metad Tu naklebad c dilobs dRis sinaTlis imitirebas. adamianze
sxvadasxva sinaTlis gavlenis Seswavlis Sedegad dadginda, rom bunebrivi
speqtridan nebismieri gadaxra adamianis janmrTelobisaTvis mavne

potencialis Semcvelia.

egsperimentebi am Temaze jer kidev 1973 wels tardeboda. jon oti swavlobda bavSvebis
or jgufs, romlebic mecadineobdnen ufanjro oTaxebSi. erT oTaxSi ganaTeba maqgsimalurad
iyo miaxloebuli bunebrivTan, sruli speqtris naTurebis gamoyenebiT, xolo meoreSi
gamoiyeneboda Cveulebrivi luminiscenciuri naTurebi. Sedegad, luminiscenciuri naTurebiT
ganaTebul oTaxSi mecadini bavSvebi jer hiperagtiurebi iyvnen, xolo Semdeg Zlier

iRlebodnen da kargavdnen yuradRebis koncentrirebis unars, SeimCneoda agreTve wnevis

amaRleba.
energodazogvis aqtualuri sakiTxebis WrilSi t radiciuli varvara
naTura kritikas ver uZlebs, ris gamoc mecnierTa nawili moiTxovs marT i

gamoyenebis akrZalvas. Tumca, meore mxriv, kompaqturi luminiscenciuri
(energodamcavi) naTurebis cudi speqtruli da togsikologiuri maCveneblebi

uaryofiTad aisaxeba adamia nebis janmrTelobaze. dRes mecnierebi gamodian
aramarto energoresursebis dazogvis dasacavad, aramed adamianebis
janmrTelobisa da cxovrebis xarisxis dasacavadac. germaneli sinaTlis

di zaineris ingo maureris azri T fAsinaTle gr Znc¢
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Swo r.i oaSin, rodesac me cnierebi sinaTlis qveS gulisxmoben
gansazRvruli  sigrZis talRebs, romlis gazomvac SesaZlebelia,

dizainerebi da arqgiteqtorebi ganixilaven sinaTlis aRgmas da fsigologias.

12.6.xiluli sinaTlis gamosxiveba
xiluli sinaTlis gamosxivebas agvs mokle talRis sigrZze _ 0,76 +0,4 mkm
xiluli sinaTlis qvantebs ufro didi energia gaaCniaT, vidre infrawiTel
gamosxivebas, amitom Tbur mogmedebasTan erTad xiluli sinaTlis
gamosxivebam SeiZleba imogmedos biogimiur procesebze, da gamoiwvios
fotoqimiuri efeqti. amas SeiZleba mohyves atomebis aRgzneba da gimiur

reaqciebSi  nivTierebis Sesvlis unaris amaRleba. xiluli sinaTlis

speqtrSi Sedis Svidi ZiriTadi feri: wiTeli, narinjisferi, yviTeli,

mwvane, cisferi, lurji da iisferi. fizioTerapiaSi  Seigmna axali
mimarTuleba _  fotogromoTerapia, romelic  ZiriTadi ferebis

viwrozolovan  Suqdiodur gamosxivebas emyareba. gansakuTrebiT

Seswavlilia wiTeli, mwvane da lurji ferebis gamoyeneba.
wiTeli feri . wiTeli feri biologiur gsovilSi 25 mm siRrmeze aRwevs,

STainTgmeba epidermisSi da sakuTriv kanSi (dermaSi). kangveSa cximovan

ujredisamde aRwevs dacemuli energiis daaxloebiT 25% . wiTeli feri
STainTgmeba ZiriTadad fermentebiT (katalaza, ceruloplazmini), agreTve
cilebis molekulebiT da nawilobriv JangbadiT. XVII_X IX saukuneebSi

wiTeli feri gamoiyeneboda medicinaSi infeqciuri daavadebebis SemTxvevaSi

(yvavili, qunTruSa, wiTela). wiTeli feris gamoyenebis mcdeloba
kosmetologiaSi dakavSirebulia XIX saukunis bolosTan, rodesac wiTeli

feriT mkerdis egzemis mkurnalobis as yuradReba miaqcies kanis
cvlilebas, romelic naz -vardisfers Rebulobda da xdeboda nazi.
lokalur kanis zonaze wiTeli feriT dasxivebisas icvleba adgilobrivi

temperatura, farYovdeba sisxlZarRvebi, izrdeba sisxlis nakadis siCqgare.

SeimCneva imunitetis stimul ireba, dazianebuli gsovilebis regeneracia, rac
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gamoiyeneba kanis Wrilobisa dawylulovani defegtebisa da lorwovani

garsebis swrafad moSuSebisaTvis.

Tumca, wiTelma gamosxivebam xangrZlivi zemogmedebisas SeiZleba gamoiwvios
aforiageba da agresiuloba. wiTeli feri winaaRmdegnaCvenebia cieb -
cxelebis dros, nervuli aRgznebis, qgsovilebis gamokveTili SeSupebisa da

infiltraciis, Cirgovani procesebis dros.

mwvanderi . mwvane gamosxiveba STainTgmeba ufro zedapiruli gsovilebiT
_epidermisiT da dermiT, kangveSa cximovan ujredisSi gamosxivebis

mxolod 5% aRwevs.

mwvane gamosxivebis qsovilSi SeRwevis siRrme 3 -5 mns Seadgens. mwvane
gamosxiveba dasxivebul gsovil ebSi SerCeviT STainTgmeba da qsoviluri
sunTqvis cvlilebis unari aqgvs.

mwvane feri awonasworebs aRgznebis procesebs da centralur nervuli

sistemis damuxruWebas, aumjobesebs vegetatiur regulirebas, axasiaTebs
adamianis emociur mdgomareobaze rbili damamSvideb eli  gmedeba.
sisxlZarRvebis  tonusis normalizebisa da sisxlis mimogcevis

daregulirebis Sedegad mcirdeba arteriuli da TvalisSiga wnevis done.

mwvane feri xelsayrelad mogmedebs mikrocirkulaciaze , amcirebs kanis
gavils.

lurji feri . lurji gamosxiveba mTlian ad STainTgmeba epidermisiT da
dermiT. lurji feri aCgarebs bilirubinis fotodestruqciis procesebs,

rac iwvevs mis daSlas iseT nivTierebamde, romelic advilad gamodis
organizmidan.

lurji gamosxiveba amuxruWebs nervul -fsigikur sagmianobas. is aqveiTebs
sxvadasxva nervuli warmonagmnis aRgznebas, anelebs nervuli gamtarobis
siCgares da agvs tkiviigamayuCebeli gmedeba. lurji feris mogmedeba
gamoiyeneba periferiuli nervuli sistemis mkurnalobisas, gansakuTrebiT

nevralgiur i mtkivneuli sindromis dros. aris mona cemebi lurji feris

antiseptikuri da anTebissawinaaRmdego Tvisebebis Sesaxeb.
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OMNacHbIN CUHUN CBeT

nax. 79. mzis gamosxivebis xiluli speqtri

lurji sinaTle gamosxivebis xilul speqtrSia. lurji sinaTlis talRis

sigrZea 400 500 nm _ esaa didi energiis mgone mokle talRebi, romelic
xasiaTdeba Tvalis qsovilze fotodamazianebeli gmedebiT (sinaTlis
mogmedebiT gamowveuli dazianeba).

lurji sinaTlis wyaroebia: mzis gamosxiveba, dRis ganaTebis naTurebi,
gsenonis naTurebi, kompiuteri. mxedvelobis formirebaSi, brolis garda,

monawileo bs agreTve Tvalis fskeri anu badura. badura Semadgeneli
nawilebia: centraluri nawili makula) da periferiuli nawili. makulaSi

aris ujredebi, romlebic pasuxismgebelia mxedvelobis simaxvileze da

ferebis aRgmaze.

MaxKkyna

nax. 80. Tvalis agebuleba

asakTan erTad baduraSi grovdeba  pigmenti lipofuscini. molekula

DSugdamWeri Zalian mgrZnobiarea lurji sinaTlis gamosxivebisadmi.
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baduraze lurji sinaTlis xangrZlivad zemogmedebisas molekula -
SugdamWeri gamoyofs Tavisufal radikalebs, romlebic Zlier damJangvels

warmoadgens. Tavisufali radikalebi azianebs baduris ujredebSi
cxovelgmedebis procesebs, rac iwvevs maT kvdomas da mxedvelobis
dakargvas. baduras fotodazianeba iwvevs iseT daavadebas, rogoricaa

makulis asakobrivi degeneracia. mocemuli daavadeba ar emorCileba
mkurnalobas da SeiZleba gamoiwvios mxedvelobis mniSvnelovani dazianeba

da dabrmavebac Kki. makulis asakobrivi degeneracia ufro xSirad
uviTardeba adamianebs 50 wlis zeviT. lurji sinaTlis zemogmedebisagan

Tvalis bunebriv dacvas asrulebs adamianis bunebrivi broli.

12.7.garemos dabinZureba  xiluli sinaTliT
sinaTlis smogi
gare ganaTeba warmoadgens galagis Ramis cxovrebis ganuyo fel nawils.
quCis dekoratiuli lamparebis gamoyeneba gmnis galagis myudro atmosferos,
sasiamovnos qalagis macxovreblebisaTvis. xarisxianad Sesrulebuli gare
ganaTeba uzrunvelyofs gzebze usafrTxoebas, amcirebs danaSaulobis dones.
garemos iseT Agaumjobesebaso, rogoricaa kar
enaze sinaTliT dabinZureba ewodeba, ramdenadac azianebs adamianis fizikur
da fsigologiur janmrTelobas.
sinaTliT dabinZureba sxva araferia, Tu ara nebismieri Ramis xelovnuri
ganaTeba, romelic CarTulia iq, sadac ar aris saWiro. es aris: quCis
ganaTeba, sareklamo banerebi, naTurebi binebSi da a.S. galagis ganaTeba
yovelwliurad izrdeba 6 -12%iT.
sinaTliT dabinZureba xdeba Ramis caSi xelovnuri sinaTlis SeWris
Sedegad. Tanamgzavridan xedi si naTliT dabinZurebas aCvenebs rogorc
galagebis irgvliv manaT Rrubels. sinaTliT dabinZurebas miekuTvneba
nebismieri gareTa sinaTle, romelic warmogmnis aTinaTs da arRvevs
bunebri vi Rami s g ar.esnaldT dabmzu&bao b a ari@ Ramis cis
ganaTeba sinaT lis xelovnuri wyaroebiT, romlis sinaTle ganibneva

atmosferos gveda fenebSi. am movlenas sinaTlis smogsac uwodeben.
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garemos iseT Agaumjobesebaso, rogoricaa ka
enaze sinaTliT dabinZureba ewodeba, ramdenadac azianebs adamianis
fiziku r da fsigologiur janmrTelobas.
xiluli sinaTle warmoadgens biosferos dabinZurebis erT -erT saxes.
SemCneulia, rom didi qgalagebis siaxloves ganaTebulobis donis
gadaWarbeba negatiurad mogmedebs mcenareebsa da cxovelebze,
roml ebi sTvi sac Abi ol egi arievi sagaebi sinaTl i T
SeiZleba maTi migraciis mizezi gaxdes.
sinaTliT dabinZureba sxva araferia, Tu ara nebismieri Ramis xelovnuri
ganaTeba, romelic CarTulia iq, sadac ar aris saWiro. es aris: quCis
ganaTeba, sareklamo banerebi, naTurebi bin ebSi da a.S. galagis ganaTeba
yovelwliurad izrdeba 6 -12%iT. sinaTliT dabinZurebis ZiriTadi wyaroa
didi galagebi da samrewvelo komplegsebi. sinaTliT dabinZureba igmneba
quCebis ganaTebiT , sareklamo banerebiTa daproJeqtorebiT. bevri diskoteka
sinaTlis mZlavr konas Ramis cisken mimarTavs.
sinaTliT dabinZurebis Sedegad zeviT an gverdiT mimarTuli gare
ganaTeba sinaTles ganabnevs atmosferoSi da airekleba ukan, dedamiwaze.
Sedegad, caze SeimCneva naTeba. atmosferoSi haeris dambinZurebeli
nawilakebi sinaTlis gabnevis gziT aZliereben sinaTliT dabinZurebis
zemogmedebas. saerTaSoriso organizaciis International DarkSky Association
monacemebis mixedviT, sinaTlis wyaroebi , romlebic cisfer Sugs gmnian,
gabneuli sinaTlis didi raodenobis gamo yvelaze Zlier gavlenas axdens
Ramis caze.
galagebSi quCebis ganaTebis naTurebiT , sareklamo banerebiT da binebis
naTurebiT gamoyenebuli miliardobiT vati energia gardaigmneba sinaTled,
romelic mravaljeradad airekleba da anaTebs cas. es sinaTle qgalagebis
Tavze gmnis e.w. sinaTlis gumbaTs. TviTmfrinavis iluminatoridan kargad
moCans, rom TviT megapolisis garda anaTebs mis Tavze Rrublebic, da
mtvris umciresi nawilakebis Semcveli ubralo haeric, romelzec ecema

quCis sinaTle.
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gamosxivebuli sinaTlis didi nawili miemarTeba an airekleba zeviT,
rac qalaqis Tavze e.w. sinaTlis gumbaTs gmnis. es gamowveulia ganaTebis

sistemebis aroptimaluri da araefeqturi konstruqciiT. cis ganaTebis

efeqti Zlierdeba haerSi arsebuli mtvris nawilakebiT, aerozoliT. es
nawilakebi damatebiT gardatexen, aireklaven da ganabneven gamosxivebul
sinaTles.

bevri adamiani  Tavisi janmrTelobis  sazianod  sargeblobs

civilizaciis sikeTeebiT, rogoricaa quCebis, moednebis da galaqis sxva
obieqtebis mudmivi ganaTeba , rac bevr moqgalages ufrTxobs Zils. garda
amisa, fana ris sinaTle, kaSkaSa da mocimcime reklama mxedvelobis organos
gamaRizianebel fagtors warmoadgens. Ramis ganaTebiT Segmnili mudmivi
dRis efeqti bevri adamianisaTvis iwvevs dasvenebis a da aqtiurobis drois
wanacvlebas Ramis cxovrebis wesis mxares. amasve uwy obs xels gasarTobi
centrebis, barebisa da restornebis sadReRamiso muSaoba.

sinaTliT dabinZureba aris industrializaciis Tanmdevi movlena da
gvxvdeba upirveles yovlisa mWidrod dasaxlebul regionebSi. evropaSi
mosaxleobis daaxloebiT naxevari regularulad grZnob s sinaTliT
dabinZurebas. evropis sxvadasxva gveyanaSi sinaTliT  dabinZurebis
yovelwliuri zrda 6 -dan 12 % -mde Seadgens.

sinaTliT dabinZurebis Sedegia agreTve eleqtroenergiis gadaxarjva
da saTburis airebis gamobolqgvis gazrda. saSualod, quCis ganaTebis erTi
naTura moixmars 400 vats, amrigad, TiToeuli naTuris 8 sT muSaobisas
ixarjeba 3,2 kvt 3T elegtroenergia. galagebis sinaTliT dabinZureba

izidavs uamrav mwers da cvlis ekosistemebs.

evropis bevri gveynis parlamentSi mimdinar eobs msjeloba quCebSi
xelovnuri ganaTebis Semcirebis da saTanado kanonproeqtis SemuSavebis
Sesaxeb.

12.8.sinaTlis mogmedeba Ggaremoze

aRmoCnda, rom sadReRamiso ganaTeba negatiurad mogmedebs rogorc

adamianze, ise frinvelebze, mwerebze, cxovelebze da, saerTod, ekosistemaze.
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zedmetad ganaTebuli galagebis gamo astronomebi veRar akvirdebian cas _ Tu
udabnoSi, sadac aseul kilometrze ar aris n aTura, moCans 2500 -mde
varskvlavi, qalagSi zogjer aTeulobiT varskvlavis daTvlac ki
SeuZlebelia. qalagebis sinaTlis gamo mZlavri teleskopebiT SeiaraRebuli
observatoriebi moklebuli arian  Soreuli Tanavarskvlavedebis da
nisleulebis dakvirvebis SesaZlebloba s, xolo Soreuli galagtikebi
saerTod uxilavia.
mzis sinaTlis Zalas bunebis ciklebis da adamianis bioriTmebis
kontrolirebis unari aqvs. sinaTle dakavSirebulia adamianis emociebTan,
komfortis SegrZnebasTan, usafrTxoebasTan, agreTve SiSTan da
aRelvebasTan. amitom mniSvnelovania adamianis fizikur da fsigologiur
mdgomareobaze sinaTlis gavlenis farTo SesaZleblobebis ganxilva.

sinaTlis vels, upiratesad, xelovnuri sinaTlis wyaro gmnis da
garkveul pirobebSi adamianis organizmis funqciur mdgomareobaSi
araxelsayr el cvlilebebs iwvevs.

Tanamedrove adamiani Tavisi drois did nawils atarebs daxurul
saTavsSi xelovnur sinaTleze. bunebrivi sinaTlis speqtris bevri mdgeneli,
romelic mniSvnelovania adamianis janmrTelobisaTvis, minaSi gavlisas
ikargeba. SuqgTerapevtebis azriT , adamiani mTeli evoluciis manZilze
Seegua mzis gamosxivebis speqtrs da kargi janmrTelobisaTvis mas
aucileblad sWirdeba sinaTlis sruli speqgtri. erT -erTi  pirveli
egsperimenti Catarda macxovrebelTa Soris norvegiaSi, sadac weliwadSi
49 DDdReRamis ganmaviobaSi Ramea. aseT pirobebSi adamianebi xSirad
grZnoben daRlilobas, uWirT gamoZineba da muSaobaSi CarTva, bevri vardeba
depresiaSi da apaTiur mdgomareobaSi.

mudmivi ganaTeba SeiZleba specifikuri galaquri depresiis ganviTarebis
mizezi gaxdes. ohaios universite tis mkvlevarTa jgufma daadgina, rom
mudmivad ganaTebul oTaxebSi yofnisas adamianebSi vlindeba nervuli
sistemis moSla, romlis xarisxi damokidebulia ganaTebis intensivobaze.
mxolod ramodenime saaTiT srul sibneleSi yofna sakmarisia fsiqikuri

gaRizianebis sim ptomebis mosaxsnelad. Tanamedrove galagebis macxovreblebi
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iSviaTad Tu SeiZleba moxvdnen srul sibneleSi, da es cudad aisaxeba maTi
fsigikis janmrTelobaze. gansakuTrebiT mgrZnobiareni arian Ramis saaTebSi
momuSave adamianebi.dadginda, rom ganaTebasa da komfortis grZnobas Soris
specifikuri kavSiri arsebobs. dadginda aseve, rom bunebrivi ganaTeba
garda janmrTelobisa, yovelTvis ufro xelsayrelia da mosaxerxebeli
sagmianobis yvela Cveulebrivi sagmianobisaTvis. amdenad, arqiteqturuli
proeqtis Segmnisas gaTval iswinebul unda ignes ganaTebis dizainis
specialistis Sexeduleba da xelovnuri ganaTebisaTvis gamoyenebul unda
ignes bunebrivTan magsimalurTan miaxloebuli sruli speqtris naTurebi.
xangrZlivi da mravalricxovani testirebiT dadgenil igna, rom bunebriv
speqtrT an yvelaze metad miaxloebulia varvarebis naTura.
galagebis Ramis ganaTeba garemos aramarto pirdapir, aramed irib Ziansac
ayenebs. xSirad _ esaa energiis fuWi xargva, romlis gareSec Tavisuflad
SeiZleba iolad gasvla. dadgenilia, rom aSS -Si Warbi ganaTebis mizeziT
dReSi iflangeba 2 milioni bareli navTobi (1 bareli navTobi= 159 I).

12.9.mudmivi ganaTebis biologiuri efeqti

mudmivad ganaTebis qveS yofna SeiZleba melatoninis _adamianis tvinis
epifizis ZiriTadi hormonis, sinTezis daTrgunvis mizezi gaxdes. melatonini
ari s hor moni , romel i c gavl enas axdens cirka
saaTebzehf, romel i ¢ biadoge g pracesebis sReRamur cikls.

analogiuri procesebi mimdinareobs cxovelebsa da mcenareebSi.

dRisa da Ramis cirkad uli (saSualodReRamuri) cikili yvela cocxali
organizmis, maT Soris adamianis, sxvadasxva fiziologiuri riTmebis
gansakuTrebiT mniSvnelovani regulatoria . amdenad, sinaTliT dabinZureba

mavnebelia adamianebisaTvis, ramdenadac aman SeiZleba xeli SeuSalos
bioriTms da xeli SeuSalos melatoninis gamomuSavebas, romlis dabali

done simsivnur daavadebebis ganviTarebas , agreTve naadrev daberebas iwvevs.
kaSkaSa ganaTebul garemoSi momuSave adamianebis gamokvlevam aCvena, rom
maT awuxebT sisxlis maRali wneva, xSiri Tavis tkivili, aRelvebisken
tendencia . arsebobs samecniero varaudi, rom sinaTliT dabinZureba aris

mizezi sarZeve jirkvlis kibos Camoyalibebis a, romelic yvelaze
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gavrcel ebulia Ramis saaTebSi momuSave qalebSi . amasTan, rac ufro izrdeba
sinaTliT dabinZurebis done, miT ufro izrdeba mudmivi ganaTebis dros
sarZeve jirkvlis kibos ganviTarebis riski.

unda aRiniSnos, rom sinaTliT dabinZurebis zemogmedeb a adamianis
organizmis gronobiologiaze bolomde gamokvleuli ar aris. SesaZlebelia
gadaxrebi hormonalur balansSi, romelic mWidrodaa dakavSirebuli dRe -
Ramis ciklis aRgmasTan. xelovnurma ganaTebam kardinalurad Secvala
rogorc sina  Tlis redimi, ise adamianze sina Tlis zemogmedebis
xangrZlivoba. Ramis saaTebSi sinaTlis zemogmedeba gaizarda da
Tanamedrove cxovrebis wesis arsebiTi nawili gaxda, rasac axlavs adamianis
gcevisa da janmrTelobis uamravi seriozuli darRveva, gul -sisxlZarRvTa

da simsivnuri daavadebebis CaTv liT.

1964 wels germanelma mkvlevarma v.ioxlem SeamCnia, rom sadReRamisod ganaTebul
saTavsSi myofi Tagvebi gacilebiT xSirad avaddebian sarZeve jirkvlis simsivniT da amiT
ixocebian, vidre Cveulebrivi sinaTlis reJimSi myofi cxovelebi. analogiuri samecniero
daskvna gaakeTa ruseTis onkologiurma samecniero centrma. amerikelma mecnierma r. xanm a
100 000 epikrizis Seswavlis Sedegad daaskvna, rom sarZeve jirkvlis kibos ganviTarebis
riski 2 -jer mcirea usinaTlo galebSi, vidre mxedvelobis mgone qalebSi. ukanasknel
wlebSi SvedeTisa da fineTis mecnierebma aRmoaCines usinaTloebSi yvela saxis kibos
r iskis arsebiTi Semcireba, da riskis es Semcireba specifikuria galebSi sarZeve
jirkvlis kibosTvis

2009 wels izraelisa da aSS -is mecnierebma daadgines, rom qgveynebSi, sadac dabalia
Ramis ganaTebis done, yoveli 100 000 adamianidan prostatis kiboTi av addeba 66,77 adamiani.
Ramis ganaTebis saSualo donis SemTxvevaSi avadoba 30% -iT izrdeba (100 000 mamakacze 87,11
SemTxveva), xolo Ramis ganaTebis maRali donis SemTxvevaSi 80% AT da Seadgens 100 000

adamianze 157 SemTxvevas.

mecnieruli kvlevis Sedegad dad ginda, rom xelovnuri sinaTle
Tr gunavs organizmSi hormon melatoninis warmogmnas, rac Tavis mxriv
iwvevs simsivneebis warmogmnas, kerZod winamdebare jirkvlis kibos
mamakacebSi da sarZeve jirkvlis kibos galebSi.

adamianis janmrTelobaze gansakuTrebiT mavned mogmedebs SuqdiodebiT

gamosxivebuli TeTri sinaTle.
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jandacvis msoflio organizaciam Ramis cvlaSi muSaobas kibos
ganviTarebis maprovacireblis klasifikacia misca. melatoninis sinTezisa
da sekreciis daTrgunvis garda sinaTIliT dabinZureba iwvevs:
prolaqgtinis sinTezisa da sekreciis gazrdas;
sakvercxis kisti s indugcias;
Jangbadis aqgtiuri formebis GgaZlierebas;
sarZeve jirkvlis kibos stimulirebas;

aTerosklerozis stimulirebas.

e.w. TeTri xelovnuri sinaTle, 440 <500 nanometri talRis sigrZis
sinaTle sinamdvileSi  cisferia, da  Trgunavs Tavis tvinis girCismagvar
sxeulSi melatoninis gamomuSavebas , romelic aregulirebs biologiur

saaTebs da gavlenas axdens imunitetze da amuxruWebs simsivneebis
ganviTarebas.
ATeTri o sinaTlis zemogqmedebis Xxari ge.i a
yoveldRiurad izrdeba. mecnierebis mier melatoninis gamomuSavebis
daTrgunvis donis erTeulad miRebul igna maRali wnevis natriumis naTura,
romelic gmnis yviTel sinaTles. natriumis naTurebTan SedarebiT
halogenuri naTurebi samjer Zlierad Trgunavs melatoni nis sekrecias,
xolo Suqdioduri naTurebi _ xuTjer metad.
Acirkadianul i destruqciiso hi poTezi s Tal
sinaTlis zemogmedeba arRvevs endogenur (Sinagan) cirkadianul riTms,
Trgunavs epifizis mier RamiT melatoninis sekrecias, rac iwvevs sisx ISi
misi koncentraciis Semcirebas.
epifizi neiroendokrinuli organoa, romlis ZiriTadi funqciaa
garemos sinaTlis reJimis Sesaxeb informaciis gadacema organizmis Siga
garemoSi. am gziT xdeba fizio logiuri  riTmis  SenarCuneba, rac
uzrunvelyofs garemo pirobebT an adaptacias.
organimSi epifizis ZiriTadi funqciebia:
organizmis cirkadianuli da sezonuri riTmebis regulireba;
reproduqtiuli funqgciis regulireba;

organizmis antiogsidanturi dacva,
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simsivnis sawinaaRmdego dacva,;
Afdaberebis mzis saaTebi o
melatonini epifizis hormonia. melatoninis ZiriTadi efeqtebia:
cirkad uli riTmebis normalizeba;
antiogsidanturi efeqti;
cxim -naxSirwylovani mimocvlis normalizeba,;
kibos riskis Semcireba;
sicocxlis xangrZlivobis gazrda.
epifizis endokrinuli funqciis fizio logiuri kontroli adamianebsa
da cxovelebSi sinaTlis reJimiT xorcieldeba.
TvaliT aRgmuli sinaTlis informacia neironebi T gadaecema epifizs. es
signalebi RamiT iwvevs simpatikuri daboloebebidan noradrenalinis
sinTezsa da gamonTavisuflebas. es neoromediatori a Ragznebs epifizis
ujredeb is membranebze ganlagebul receptorebs. es neirohormoni, Tavis
mxriv, mniSvnelovan gavlenas axdens organizmis bevr fiziologiur
funqciaze. asakis momatebasTan erTad organizmSi mcirdeba melatoninis
sinTezi.
melatoninis DdReRamuri done janmrTeli adamianis sisxlis SratSi
sicocxlis pirveli  wlidan da Rrma moxucebulobamde mcirdeba.
xandazmuli adamianebis sisxISi melatoninis momateba RamiT ufro naklebad
aris gamoxatuli, vidre axalgazrdebis sisxISi. melatoninis yvelaze
maRali sekrecia S  eimCneva 7 wlis asakSi.
sqgesobrivi  momwifebis periodSi cirkulirebad sisxISi hormonis
raodenoba ecema, amasTan gansakuTrebiT gamokveTilad sgesobrivi
momwifebis dadgomis periodSi. hormonis Ramisa da dRis koncentraciebs
Soris sxvaoba mcirdeba 10 -jer.
60-74 wlis asakSi adamianebSi fiziologiuri maCveneblebis umetesoba
ganicdis cirkadianuli riTmis dadebiT fazur Zvras 1,52 saaTiT adre.
75 wl is asakidan xSirad adgili aqvs mravali hormonis sekreciis,

sxeulis temperaturis, Zilis da gcevis zogierTi riTmis desingronizacias,
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rac SeiZleba dakavSirebuli iyos epifizTan, romlis funqciac
moxucebulobis dros iTrguneba.

Tu epifizi organizmis mzis saaTebia, maSin sinaTlis dRis
xangrZliv obis nebismieri cvlileba unda aisaxos mis funqciebze da,
saboloo jamSi, daberebis siCqareze.

12.10/Sinagani s a a T e b geseli s mutaciebi

organo ebamde da gsovilebamde cirkad uli riTmis signalebis mimtani
hormonia melatonini. saaTebis zogierT genSi  mutaciebi dramatulad
aisaxeba organizmis bevr funqciaze da iwvevs sxvadasxva paTologiuri
procesis ganviTarebas.

Perz/- genis mutaciebi iwvevs:sicocxlis xangrZlivobis Semcirebas;
reprodugtiuli fungciis naadrev darRvevas; simsivnis sixSiris gazrdas;

Clock/Clock genis mutaciebi iwvevs : gasugebas; metabolur sindroms;
reprodugtiuli fungciis naadrev darRvevas;

Bmall/- genis mutaciebi iwvevs: sicocxlis xangrZlivobis Semcirebas;

kataragtas; sarkopenias.

12.11melatoninis antistresoruli efeqtebi

epifizi organizmis antistresoruli i d a ¢ vimmSunelovani elementia,
da am dacvaSi melatonins araspecifikuri dacvis fagtoris mniSvnelovani
roli eniWeba.

maRalorganizebul cxovelebs da, miT umetes, adamians  stresis
dasawyisSi uviTardebaT negatiuri emocia . melatonini xels uwyobs
emociuri reagtiulobis Sesustebas

stress aucileblad axlavs didi Zvrebi endokrinul sferoSi.
melatonini endokrinul regulaciaSi mxolod Tirkmelzeda jirkvlis

muSaobaSi mkveTri gadaxris SemTxvevaSi CaerTveba.

stresi araxelsayrelad mogmedebs imunur sistemaze. melatonini
imunokompetentur ujre debze a xdens rogorc pirdapir, ise gaS ualedebul
zemogmedebas.
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gronikuli stresi (mag. tkivilTan dakavSirebuli) iwvevs dReRamuri
bioriTmebis darRvevas, am dros igmneb a ZilTan dakavSirebuli problemebi

bioriTmebis daregulirebaSi monawileobs melatonini.
12.12melatonini, dabereba da simsivnis ganviTareba

melatonini aferxebs daberebisa da kibos Camoyalibebis procesebs,
amcirebs ra am procesebis gamomwvevi hormonebis warmogmnas. melatonini
astimulirebs imunur zedamxedvelobas, xels uwyobs metaboluri
sind romis Tavidan acilebas. erTdroulad amuxruWebs Jangbadis Tavisufali
radikalis warmogmnas da aaqtiurebs antiogsidantur dacvas. melatonini
amuxruWebs ujredebis proliferatiul (gamravlebis) agtiurobas da
mutagenebis mogmedebas. yovelive es adasturebs epifizis da melatoninis
mniSvnelobas kibos ganviTarebis SeferxebasSi.

sxva hormonebisagan gansxvavebiT, melatoninis mogmedeba ujredis
strugturaze damokidebulia aramarto sisxISi mis koncentraciaze da
ujredSoris garemoze, aramed ujredis sawyis mdgomareobaze.

melaton ini  universaluri endogenuri adaptogenia, romelic xels
uwyobs garkveul doneze organizmis balansis SenarCunebas da mudmivad
cvlad garemosTan adaptirebas.

mravalricxovanma kvlevebma aCvena, rom melatonini amuxruWebs
laboratoriuli cxovelebis daberebis procesebs da zrdis sicocxlis
xangrZlivobas , axasiaTebs antiogsidanturi da kibos sawinaaRmdego gmedeba.

melatonini aucilebelia biologiuri saaTis normaluri regulirebisaTvis
12.13sinaTliT dabinZurebis sxva Sedegebi

monacemebis mixedviT, didi galagebis CiraRdnebi Ramis cis xilvadobas

200 miliT amcirebs. sinaTIiT dabinZureba seriozuli problemaa

observatoriebisaTvis, ramdenadac galaqis sinaTle amcirebs
varskvlavebidan da planetebidan = wamosul sinaTles. did qalagebSi
sinaTliT dabinZureba praqti kulad SeuZlebel s xdis astronomiul

dakvirvebas.
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cis gaSugebis Sedegad moCans mxolod gansakuTrebiT kaSkaSa
varskvlavebi, da Tu bnel caze adamians SeuiaraRebeli TvaliT SeuZlia
dainaxos 2 -3 aTasamde varskvlavi, galagSi an sxva xelovnuri ganaTebiT
gakaSkaSebul garemoSi xSirad SeuZlebelia 50 -ze meti varskvlavze meti
danaxva.

amrigad, didi qalagebidan SeiZleba mxolod kaSkaSa varskvlavebis,
mTvaris da zogierTi planetis (merkuris, veneras, marss, iupiters da
saturns), da Zalian rTulia Soreuli kosmosis obieqtebze (varskvlavur
Sejgufebaze,, nisleulebze, galaqgtikebze da misT.) dakvirveba. garda amisa
SeuZlebeli xdeba varskvlavedebis konturebis gansazRvra, ramdenadac bevr
maTganSi  susti varskvlavebi Sedis. amasTan, kaSkaSa sinaTle adamianis
Tvals sibnelesTan Seguebas uSlis xels.

sinaTliT dabinZureba Zlier aZnelebs opti kuri  teleskopebis
gamoyenebas. teleskopis muSaobis principi isaa, rom teleskopi agrovebs
varskvlavebisa da sxva obieqtebis Sugs linzebisa da sarkeebis daxmarebiT.
sinaTliT dabinZurebis SemTxvevaSi teleskopi agrovebs aramarto da ara

imdenad varskvlavebis s inaTles, ramdenadac haerSi arsebuli wylis

orTgliT da mtvriT arekvlil da gabneul lamparebis Sugs . garda amisa,

sinaTliT dabinZureba amcirebs ciur sxeulebsa da TviT cas Soris
kontrasts. es garemoeba astronomebs dasaxlebuli pungtebidan
daSorebisken ubiZgebs.

italieli astronomebis mier Catarebuli kvlevebis Tanaxmad 200 km
daSorebul quCis erTaderT fanarsac ki SeuZlia xeli SeuSalos caze
dakvirvebas.

didi galagebis Suqi ukve zians ayenebs kanaris kunZulebze, Ciles
mTebsa da havaize ganTavsebul teleskopebsac ki.

Tu sinaTlis wyaroebis raodenoba da simZlavre aseve gaagrZelebs

matebas, mecnierTa azriT 2025 wels italielebi Tavisi qveynidan veRar

dai naxaven Air miAsdzjmedk t28)mamerikelebis 70% -s ukve aRar

SeuZliaT misi danaxva.
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specialistebis azriT, sinaTliT dabinZureba mniSvnelovania
safrngeTSic. 1876 wels, rodesac parizis gareubanSi Seigmna observatoria,
astronomebs ar hqgondaT varskvlavebze dakvirvebisaTvis Seferxeba. dRes ki
Ramis ca moyviTalo SaravandiT aris mosili, rac par izis ganaTebis
pirdapiri Sedegia. msgavsi situacia SeimCneva yvela didi galagis siaxloves.
xelovnuri Ramis ganaTebis donis msoflio atlasis monacemebis mixedviT
evropaSi yovelwliurad 5% -IT izrdeba da megapolisebis macxovreblebs
90% varskvlavebze dakvirve bis saSualeba ar aqvT.
amrigad, sinaTliT dabinZureba seriozulad uSlis xels aramarto
astronom -moyvarulebs, aramed arTulebs astronomiuli observatoriebis
muSaobas. Tanamedrove observatoriebs aSeneben didi dasaxlebuli
pungtebidan dasorebiT, raTa Tavidan ignas acilebuli sinaTliT da
atmosferuli dabinZureba. zogierT regionSi sinaTliT dabinZurebasTan
brZola mimdinareobs sakanonmdeblo doneze.
garemos dabinZurebis es saxe negatiurad mogmedebs velur bunebasa da
mcenareebzec. magaliTad, Ramis sinaTle zRvis kus, migrir ebadi Citebis da
Ramis cxovelebis dezorientaciis mizezi xdeba.
sinaTle izidavs mwerebs, ramac, Tavis mxriv, SeiZleba xeli SeuSalos
Ramis yvavilebis damtverianebas. garemoze sinaTliT dabinZurebis
zemogmedebis dadgena rTulia. Tumca danamdvilebiT SeiZleba iT gvas, rom
sinaTliT dabinZureba mniSvnelovan safrTxes ugmnis mwerebis, cxovelebis
da mcenareTa mravali saxeobis arsebobas, Zlier gavlenas axdens maT
fiziologiasa da gcevaze, magaliTad xels uSlis sivrceSi cocxali
organizmebis orientacias, arRvevs reaqcias d ReRamur riTmze da a.S.
mocemuli sfero jer sakmarisad Seswavlili ar aris. adamianze da sxva
cocxal organizmebze sinaTliT dabinZurebis zemogmedeba globaluri da
Zalian seriozuli problemaa.
sinaTliT dabinZureba (Ramis cis daSuqgeba) _ kacobriobisaTvis did
problemad igca. Tanamedrove megapolisis macxovrebelma SeiZl eba mTeli

cxovrebis manZilze erT xelac ki ver dainaxos namdvili varskvlavebiani ca.
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Tumca sufTa bneli Ramis cisaTvis mebrZolTa mtkicebiT imisaTvis, rom ar
moxdes cis dabinZureba SuqiT, didi Zalisxme va ar aris saWiro.

mTel msoflioSi aqtivistebi Caebnen brzZolaSi arabunebriv Ramis
ganaTebasTan. sinaTlis xelovnuri wyaroebi xom aramarto astronomiul
dakvirvebas uSlis xels, aramed safrTxes ugmnis cxovelTa sicocxlesa da
adamianebis janmrTelobas. namdvili v arskvlavebiani cis danaxva mxolod
miyruebul adgilidan SeiZleba.

ukeTesobisaken situaciis  SecvlisTvis  zrunva daiwyo rogorc
saerTaSoriso  sazogadoebrivma organizaciebma, ise zogierTi qveynis
mTavrobam da municipalitetma. maTi rekomendaciiT, pirvel rigSi saW iroa
zedmeti xelovnuri ganaTebaze wuaris Tgma rogorc sazogadoebriv
adgilebSi, ise kerZo saxlebSi. xolo iq, sadac sinaTlis gareSe iolad ver

gavlen, saWiroa moZraobis gadamwodebiTa da taimerebiT aRWurvili

specialuri lamparebis da manaTi sistemebis gamoyeneb a.

nax. 81. sinaTliT dabinZureb uli galaqis garemo

12.14 problemis masStaburoba

2003 wels Seigmna bneli R amis cis saerTaSoriso asociacia (International

Dark-Sky Association)romlis pirveli aqcia iyo aSSSi Catarebul i Abnel
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nacionaluri kvirao. es agcia tardeba yovelwliura
,astronomTa azriT, gveynis Tavze yvelaze lamazi caa.
moZraoba DarkSky ibrZvis sinaTliT dabinZurebis Sesamcireblad. misi
mizania Rami s cis ise MASecvlao |, rom adami aneb
danaxva, garemos arabunebrivi ganaTebis efeqgtebis Semcireba da
eleqtroenergiis moxmarebis Semcireba. asociaciis sagmianoba mdgomareobs
im  kompaniebis  waxalisebaSi, romlebic = gamoiyeneben  specialuri
tegnologiebiT damzadebul naTurebs.
axal zelandiaSi Ramis cis moyvarulTa iniciativiT galagi tekapo
msoflioSi pirvelad srulad aRWurves ew . ci$i megobari ganaTebis
sistemebi To. gal aq tekapoSi mogmedebs speci
anaTebs mxolod mkacrad SemosazRvrul teritorias ise, rom ar ganabnevs
mas caSi. ufro metic, aseTi fanari usafrTxoa mwere bisaTvis. patara quCebsa
da parkebSi dayenebulia specialuri manaTi sistemebi, romlebic
aRWourvilia taimerebiTa da moZraobis gadamwodebiT.
asociaciis wevrebi xazs usvamen, rom isini ibrZvian ara ganaTebis
winaaRmdeg, aramed Suqis cudi wyaros winaaRmdeg.
aRsaniSnavia, rom sinaTliT dabinZurebam gamoiwvia turistuli biznesis
axali mimarTuleba _ zogierTi mini  -oteli da turistuli kompania
mogalageebs sTavazobs axal serviss _ varskvlavebiT moWedili cis Wvretas.
pirvelad aseTi momsa xureba gaCnda Sotlandiis miyruebul mxareSi, sadac
moawyves msoflioSi pirvel:i par ki saxelwodebi T
Ramis ganaTebisadmi gonivruli midgoma aramarto daicavs mwerebisa da sxva
cxovelTa miliardobiT  sicocxles, gaaumjobesebs adamianTa guneb -
ganwyobilebas, dazogavs bunebriv resursebs, aramed yovel RamiT
adamianebs didebuli da mudam gansxvavebuli Ramis ciT datkbobis

saSualebas miscems.
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