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Sesavali 
 
saxalxo meurneobis usafrTxo da jansaRi 

pirobebis SeqmnaSi didia Sromis dacvis roli. warmoebis 
teqnikuri donis amaRleba da Sromis pirobebis mkveTri 
gaumjobeseba moiTxovs mrewvelobis usafrTxoebis Teo-
riuli safuZvlebis mecnierul damuSavebas. 

inJiner teqnikuri personali movalea srulyo-
filad daeuflos usafrTxoebis teqnikasa da teqnikuri 
eqspluataciis wesebs saxalxo meurneobis yvela dargSi. es 
ki Sesabamis moTxovnebs uyenebs umaRlesi skolis Sromis 
dacvis kaTedrebs, iq momuSave mecnierebs – moamzadon 
maRalkvalificiuri specialistebi. 

naSromi gankuTvnilia stu dauswrebeli swavlebis 
yvela specialobis studentebisaTvis, igi daexmareba maT 
Sromis dacvis kursis zogadi nawilis SeswavlisaTvis, 
aseve igi SeiZleba gamoiyenos Sromis dacvis sferoSi 
momuSave inJiner-teqnikurma personalma. 

Sromis dacva aris sakanonmdeblo, socialur-
ekonomikuri, organizaciuli, teqnikuri, sanitarul-hi-
gienuri da samkurnalo-profilaktikuri RonisZiebebisa da 
saSualebebis sistema, romelic uzrunvelyofs Sromis 
procesSi adamianis usafrTxoebas, janmrTelobis Senar-
Cunebasa da Sromisunarianobas. igi awarmoebs SromiTi 
procesis gamokvlevas momuSaveTa sicocxlisa da janmr-
Telobis usafrTxoebis uzrunvelyofis TvalsazrisiT. 

Sromis procesSi adamianis organizmze gavlenas 
axdens mravalricxovani sawarmoo faqtori, romlebic 
erTimeoresagan gansxvavdeba Tavisi warmoSobiT, gamov-
lenis formebiT, moqmedebis xasiaTiT da sxva niSnebiT.  

Sromis procesSi adamianis organizmze moqmedi sa-
warmoo faqtorebi iyofa or jgufad: saxifaTo sawarmoo 
da mavnebeli sawarmoo faqtorebi. 

sawarmoo faqtorebs, romelTa zemoqmedebam gan-
sazRvrul pirobebSi SeiZleba gamoiwvios organizmis ue-
cari dazianeba (travma), an janmrTelobis mdgomareobis 
uecari gauareseba, ewodeba saxifaTo sawarmoo faqtorebi. 
aseTebia: eleqtruli deni, manqana-meqanizmebis daucveli 
nawilebi, sawarmoo mowyobilobebis daucveli moZravi 
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elementebi da sxv. maTi zemoqmedeba TiTqmis myisierad 
azianebs adamianis organizms da iwvevs iseT negatiur 
movlenas, rogoricaa sawarmoo travma. sawarmoo trav-
mebis erTobliobas sawarmoo travmatizmi ewodeba. 

sawarmoo faqtorebs, romelTa mcire dozebiT da 
xangrZlivi drois ganmavlobaSi zemoqmedeba iwvevs ada-
mianis Sromisunarianobis TandaTanobiT daqveiTebas da 
daavadebas, ewodeba mavnebeli sawarmoo faqtorebi. aseTe-
bia: manqana-danadgarebis xmauri da vibracia, eleqtro-
magnituri gamosxiveba, arasakmarisi ganaTebuloba, sawar-
moo garemos mtvrianoba da dagazianeba, momuSaveTa 
nervul-fsiqikuri da emociuri gadatvirTva da sxva. yvela 
am faqtoris zemoqmedeba atarebs kumulaciur (dagrovebiT) 
xasiaTs da droTa ganmavlobaSi iwvevs iseT negatiur 
movlenas, rogoricaa profesiuli daavadeba.  

 
Sromis dacvis kavSiri sxva mecnierebebTan 

 
 Sromis dacvis ganviTarebis Tanamedrove etapze 
gansakuTrebul mniSvnelobas iZens misi urTierTkavSiri 
sxva mecnierebebTan. 
 Sromis dacva mWidrodaa dakavSirebuli Sromis 
fiziologiasTan, romelic Seiswavlis adamianis orga-
nizmis funqcionirebas SromiTi saqmianobis periodSi. ar 
SeiZleba Sromis dacvis ganviTareba Sromis higienaze 
dayrdnobis gareSe, kerZod, higienis im nawilze dayrd-
nobis gareSe, romelic Seiswavlis adamianis SromiT saq-
mianobasa da sawarmoo garemos, organizmze misi SesaZlo 
zemoqmedebis TvalsazrisiT.  
 higienis Teoriuli miRwevebis praqtikul gamoye-
nebas axorcielebs sawarmoo sanitaria, romelic warmo-
adgens organizaciul RonisZiebaTa da teqnikur saSuale-
baTa sistemas, raTa SevamciroT an Tavidan aviciloT 
momuSaveebze mavnebeli sawarmoo faqtorebis zemoqmedeba. 
Sromis dacvisTvis didi mniSvneloba aqvs Sromis fsi-
qologiasa da sainJinro fsiqologias Soris kavSiris 
damyarebas. Sromis dacvis Tanamedrove amocanebis efeq-
turi gadawyveta SeuZlebelia ergonomikis miRwevaTa ga-
moyenebis gareSe. 
 amasTan, Sromis dacvasTan ganuyofladaa dakavSi-
rebuli da mis erT-erT ZiriTad nawils warmoadgens 
usafrTxobis teqnika, e.i. organizaciul da teqnikur sa-
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SualebaTa sistema, romelic gamoricxavs momuSaveebze 
saxifaTo da mavnebeli sawarmoo faqtorebis zemoqmedebas. 
Sromis dacvasTan uSualo kavSirSia agreTve saxanZro 
usafrTxoeba. 
 

 
Sromis usafrTxoebis standartebis sistema 

 
 sawarmoebsa da organizaciebSi gamoyenebuli teqni-
kuri saSualebebis eqspluataciis done didad aris damo-
kidebuli Sromis usafrTxoebis dargSi moqmedi norma-
tiuli dokumentaciis daxvewis xarisxze. 
 imisTvis, rom garantirebul iqnas adamianis or-
ganizmze saxifaTo da mavnebeli sawarmoo faqtorebis 
zemoqmedebis maqsimalurad Semcireba an sruliad aR-
mofxvra, Cvenma saxelmwifom Sromis usafrTxoebis mo-
Txovnebi Camoayaliba kanonis saxiT. masSi naTqvamia, rom 
sawarmebisa da organizaciebis administracia valdebulia 
Seasrulos Sromis dacvis moTxovnebi sawarmoebisa da 
yvela samuSao adgilis mowyobis dros.  
 Sromis usafrTxoebis mTeli normatiul-teqnikuri 
dokumentacia moqceulia saxelmwifo standartizaciis Car-
CoebSi. Sromis usafrTxoebis dargSi moqmedi normatiuli 
dokumentaciis bazaze Seiqmna Sromis usafrTxoebis stan-
dartebis sistema.  

 Sromis usafrTxoebis standartebis sistema iyofa 
Semdeg kategoriebad: saxelmwifo, dargobrivi da sawar-
moebis (gaerTianebebis) standartebi.  

 
 

 
 

1. Sromis pirobebis analizi 

1.1. sawarmoo travmatizmi da profesiuli 
daavadeba 

 
zogadad travma ewodeba garemo pirobebis zemoq-

medebis Sedegad adamianis organizmis uecar dazianebas. 
sawarmoo travma ewodeba momuSavis mier sawarmoSi mi-
Rebul organizmis uecar dazianebas, romelic gamowveulia 
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Sromis usafrTxoebis moTxovnebis daucvelobiT da amis 
gamo, adamianze saxifaTo sawarmoo faqtoris zemoqme-
debiT. zemoqmedebis xasiaTis mixedviT travma SeiZleba 
iyos: meqanikuri (Ria Wriloba, tvinis Seryeva, motexilo-
ba, daJeJiloba); Termuli (dawva, moyinva); qimiuri (qimiuri 
dawva, mowamvla); fsiqikuri (SiSi, uecari nervuli Seryeva, 
emociuri gancdebi); specifikuri (eleqtruli, sxivuri 
energiiT miRebuli) da Sereuli (ori an ramodenime 
faqtoris erTdrouli moqmedebis Sedegad miRebuli). 

profesiuli ewodeba daavadebas, romelic gamow-
veulia mocemuli profesiisaTvis damaxasiaTebeli mavnebe-
li faqtoris, an am Tu im sawarmos, an profesiisaTvis 
damaxasiaTebeli muSaobis gansakuTrebuli pirobebis or-
ganizmze xangrZlivi da sistematuri zemoqmedebiT. 

warmoebaSi momxdari ubeduri SemTxveva ewodeba 
momuSavis mier SromiTi saqmianobis an xelmZRvanelis 
davalebis Sesrulebisas, masze saxifaTo sawarmoo faq-
toris zemoqmedebiT momxdar ubedur SemTvevas. igi SeiZ-
leba iyos warmoebasTan dakavSirebuli, muSaobasTan 
dakavSirebuli an sayofacxovrebo. 

warmoebaSi momxdari ubeduri SemTxveviT gamow-
veuli travma SeiZleba iyos: 1. Sromisunarianobis dakar-
gvis gareSe (SeumCneveli dazianeba, gakawvra, dabeJiloba 
da sxva); 2. Sromisunarianobis droebiTi dakargviT (erTi 
da meti dRiT); 3. momuSavis invalidobaze gadayvaniT 
(droebiT an mudmivad); 4. sasikvdilo ubeduri SemTxvevebi. 

daSavebulTa raodenobis mixedviT arCeven erTeul 
da jgufur SemTxvevebs. jgufurad iTvleba ori an meti 
momuSavis erTdrouli daSaveba, erTeulad ki _ rodesac 
daSavdeba mxolod erTi adamiani. 

1.2. ubeduri SemTxvevebis registracia, gamokvleva da 
aRicxva 

 
profkavSirebis adgilobrivi komitetis warmomad-

genelTan erTad sawarmos administracia valdebulia 
droulad da sworad gamoikvlios da aRricxos sawarmoSi 
momxdari yvela is ubeduri SemTxveva, romelmac gamoiwvia 
Sromis unaris dakargva erT dReze meti xnis ganmavlobaSi. 
gamokvlevis dros saWiroa Seivsos t_1 formis aqti sam 
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egzemplarad, romelic inaxeba sawarmoSi, gamokvlevis sxva 
masalebTan erTad 50 wlis ganmavlobaSi. 

gamokvlevis ZiriTad amocanas warmoadgens ube-
duri SemTxvevis obieqturi mizezebis dadgena, RonisZie-
bebis SemuSaveba, raTa SemdgomSi Tavidan iqnes acilebuli 
analogiuri ubeduri SemTxvevebi da amasTan erTad, 
dadgindes ubeduri SemTxvevis warmoqmnaSi damnaSave 
pirebi. 

sawarmoSi momxdari yoveli ubeduri SemTxvevis 
Sesaxeb TviT dazaralebulma an iq damswrem saWiroa 
dauyovnebliv acnobos samuSaoTa uSualo xelmZRvanels. 
amis Semdeg, saWiroa dazaralebuls aRmouCinon pirveli 
daxmareba da Tu saWiroeba moiTxovs, gagzavnon same-
dicino dawesebulebaSi. amasTan, ubeduri SemTxvevis ad-
gili saWiroa davtovoT ucvleli, Tu rasakvirvelia, es 
ar emuqreba danarCen momuSaveTa sicocxlesa da janmr-
Telobas an mas ar SeuZlia gamoiwvios sxva, ufro didi 
avaria. 

sawarmos administracia valdebulia dauyovnebliv 
gamoyos komisia, romlis SemadgenlobaSi Sedian: qveganyo-
filebis ufrosi, Sromis dacvis samsaxuris warmomadge-
neli da profkavSirebis adgilobrivi komitetis warmo-
madgenlebi. komisia valdebulia 72 saaTis ganmavlobaSi 
gamoikvlios ubeduri SemTxveva da Seavsos t_1 formis 
aqti, romelsac Semdgom amtkicebs sawarmos mTavari 
inJineri. 

jgufuri, mZime da sasikvdilo ubeduri SemTxvevebis 
gamokvlevisas komisiaSi monawileobas iRebs profkavSi-
rebis teqnikuri insoeqtori, zemdgomi sameurneo organi-
zaciis, sawarmos administraciisa da profkomis warmo-
madgenlebi. am semTxvevaSi garda t_1 formis aqtisa, dgeba 
specialuri formis aqti. jgufuri ubeduri SemTxvevebis 
dros t_1 formis aqti dgeba cal_calke TiToeul da-
Savebulze. 

dawesebulebebSi sawarmoo travmatizmis done gani-
sazRvreba sixSirisa da simZimis koeficientebiT. 

sixSiris koeficienti aris drois garkveul peri-
odSi (kvartali, eqvsi Tve, weliwadi) yovel 1000 momu-
Saveze momxdari ubedur SemTxvevaTa raodenoba 

( ) 1000/ ⋅= BAK sixS    (1.1) 
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sadac: A _ aris saangariSo periodSi aRricxul ubedur 
SemTxvevaTa raodenoba; 
B _ saangariSo periodSi sawarmoSi momuSaveTa 

siiTi raodenoba. 
simZimis koeficienti gamoxatavs saangariSo peri-

odSi momxdari TiTeuli ubeduri SemTxvevis Sedegad da-
kargul Sroma_dReTa saSualo raodenobas. 

ACK /=sixS     (1.2) 

sadac  C _ aris saangariSo periodSi momxdari ubeduri 
SemTxvevebis Sedegad dakargul Sroma_dReebis 
jamuri raodenoba. 

1.3. sawarmoo travmatizmis Seswavlis meTodebi 

 
sawarmoo travmatizmis SeswavlisaTvis gamoiyeneba 

statistikuri, topografiuli da monografiuli meTodebi. 
statistikuri meTodi moicavs ubeduri SemTxvevebis 

Sesaxeb cnobebis Sekrebas, statistikuri masalis dagro-
vebas da am masalis damuSavebas. damuSaveba gulisxmobs 
ubeduri SemTxvevebis ganawilebas sxvadasxva niSnis mi-
xedviT (daSavebulis asaki da sqesi, misi SromiTi staJi, 
profesia, kvalifikacia, ubeduri SemTxvevis moxdenis 
dro). 

topografiuli meTodis dros Seiswavleba erTsa 
da imave samuSao adgilze momxdari ubeduri SemTxvevebis 
mizezebi, rac saSualebas gvaZlevs gamovyoT is saSiSi 
zonebi, sadac yvelaze xSirad xdeba ubeduri SemTxvevebi, 
raTa am adgilebze moewyos blokireba, damcavi SemoRobva 
da sxva damcavi saSualebani. 

monografiuli meTodis dros Seiswavleba samuSao 
pirobebis mTeli kompleqsi im samuSao adgilze, sadac 
moxda ubeduri SemTxveva. am dros Seiswavleba SromiTi da 
teqnologiuri procesebi, ZiriTadi da damxmare mowyo-
bilobebi, dasamuSavebeli masalebi, samuSao adgilebi, mo-
muSaveTa da sagnebis gadaadgilebis traeqtoriebi, indi-
vidualuri damcavi saSualebani, Sromisa da dasvenebis 
reJimi, fsiqologiuri faqtorebi da a.S. 

garda aRniSnuli meTodebisa, sawarmoo travma-
tizmis Seswavla warmoebs jer kidev sawarmoebis dageg-
marebis dros. am SemTxvevaSi xdeba sawarmos teqnolo-
giuri procesebis modelireba eleqtronuli gamomTvleli 
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manqanis saSualebiT, raTa gamovlindes is potenciuri 
saSiSroebani, romelTac SeuZliaT gamoiwvion momuSaveTa 
travmireba. es ki saSualebas mogvcems winaswar gaviTva-
liswinoT damcavi saSualebani.  

 
 

2. Sromis dacvis organizaciuli struqtura 
sawarmoebSi 

2.1. Sromis dacvis organizacia sawarmoebSi 

 
 saministroSi Sromis dacvis samuSaoebs warmarTavs 
Sromis dacvisa da usafrTxoebis teqnikis ganyofileba, 
dargobrivi sammarTveloebi da Sromis dacvis centra-
luri samecniero_kvleviTi laboratoria. 

 saministros Sromis dacvisa da usafrTxoebis teq-
nikis ganyofilebis funqciebSi Sedis: 1. dargSi Sromis dac-
visa da usafrTxoebis teqnikis mdgomareobis mudmivi Ses-
wavla; 2. sawarmoo travmatizmis Tavidan asacilebeli 
profilaqtikuri RonisZiebebis damuSaveba da ganxorcie-
leba; 3. muSakTa Sromisa da dasvenebis racionaluri re-
Jimis SemuSaveba; 4. sawarmoebSi Sromis dacvis, usafrTxo-
ebis teqnikis, sawarmoo sanitariisa da Sromis kanonmdeb-
lobis mdgomareobis Semowmebis organizacia. 

dargobrivi sammarTveloebi Sromis dacvis samu-
Saoebis organizacias axorcieleben maTdami daqvemdeba-
rebul sawarmoebsa da dawesebulebebSi. 

Sromis dacvis centraluri samecniero_kvleviTi 
laboratoriis ZiriTadi amocanaa Sromis dacvis mecnie-
rulad dasabuTebuli dargobrivi normebis SemuSaveba da 
Sromis usafrTxo organizaciis propaganda sawarmoebSi. 
garda amisa, igi saministros Sromis dacvisa da usafr-
Txoebis teqnikis ganyofilebasTan erTad, atarebs ubeduri 
SemTxvevebis analizs, amuSavebs meTodur rekomendaciebs 
meqanizaciis donisa da xeliT Sromis simZimis gansazRv-
risaTvis, adgens sawarmoebSi xmauris donis, mtvrianobis, 
ganaTebulobisa da sxva higienuri faqtorebis dasaSveb Si-
gasauwyebo normebs. 

uSualod sawarmoebSi Sromis dacvis mdgomareo-
baze pasuxismgebloba ekisreba sawarmos xelmZRvanels. 
amasTan, qveganyofilebebis xelmZRvanelebi, saamqros uf-
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rosebi da ostatebi movaleni arian Tavis samuSao ubanze 
uzrunvelyon usafrTxo Sromis pirobebi. sawarmoebSi 
Sromis dacvis xaziT praqtikul samuSaoebs awarmoeben 
Sromis dacvis ganyofilebebi, biuroebi, Sromis dacvis 
ufrosi inJineri da Sromis dacvis inJinrebi. 

sawarmos profkavSiris komitetsa da administra-
cias Soris yovelwliurad formdeba koleqtiuri xelSek-
ruleba, romelSic aucileblad unda iyos CarTuli sa-
warmoSi Sromis dacvis, usafrTxoebis teqnikisa da sawar-
moo sanitariis gaumjobesebis sakiTxebi. aRniSnuli koleq-
tiuri xelSekrulebiT gaTvaliswinebuli valdebulebebis 
Sesrulebis kontrols axorcielebben sawarmos profkav-
Siruli da sameurneo organoebi, xolo maT Sesrulebaze 
administracia da profkavSiris komiteti yovelwliurad 
angariSs abarebs mSromelTa saerTo krebas. 

Sromis pirobebis gaumjobesebis sakiTxebis opera-
tiulad gadaWrisa da maT mdgomareobaze kontrolis gaZ-
lierebis mizniT, sawarmoebSi xorcieldeba samsafexuriani 
kontroli Sromis dacvis mdgomareobaze. igi moicavs Sem-
deg RonisZiebebs: 

1) ostati an brigadiri, Sromis dacvis sazogadoebriv 
ispeqtorTan erTad yoveldRiurad amowmebs samuSao ad-
gilebis mdgomareobas. aRmoCenili darRvevebi unda gamos-
wordes dauyovnebliv. im SemTxvevaSi, rodesac aRmoCenili 
darRvevebi ar qmnis momuSaveTa damarcxebis saSiSroebas 
an maTi gamosworeba Semmowmeblis ZalebiT SeuZlebelia, 
igi fiqsirdeba samsafexuriani kontrolis JurnalSi. 

2) saamqros ufrosi an ubnis ufrosi, Sromis dacvis 
ufros sazogadoebriv inspeqtorTan erTad kviraSi er-
Txel detalurad amowmebs Sromis dacvis mdgomareobas 
saamqroSi an ubanze da akontrolebs wina Semowmebis dros 
SemCneuli darRvevebis gamosworebas. am Semowmebis Sede-
gebic fiqsirdeba samsafexuriani kontrolis JurnalSi. 

3) sawarmos mTavari inJineri da Sromis dacvis inJi-
neri yovelTviurad amowmeben Sromis dacvis mdgoma-
reobas mTel sawarmoSi, akontroleben yoveldRiuri da 
yovelkvireuli Semowmebisas gamovlenil darRvevaTa aR-
mofxvras. am Semowmebis Sedegebi formdeba brZanebiT. 
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2.2. Sromis dacvis mdgomareobaze saxelmwifo 
zedamxedveloba 

 
 
 saxelmwifo zedamxedvelobas Sromis dacvis sakiT-
xebis ganuxrelad Sesrulebaze axorcielebs Semdegi sa-
xelmwifo organoebi da inspeqciebi: 

1. Sromisa da socialuri sakiTxebis saxelmwifo de-
partamenti _ axorcielebs kontrols Sromis kanonmdeb-
lobisa da Sromis dacvis sferoSi mTavrobis mier 
miRebuli dadgenilebis Sesrulebaze. 

2. samTo zedamxedvelobisa da mrewvelobaSi samuSa-
oTa usafrTxod warmarTvis zedamxedvelobis saxelmwifo 
departamenti _ axorcielebs amwe_satransporto saSuale-
bebis, saqvabe danadgarebisa da wnevis qveS momuSave Wur-
Wlebis usafrTxo mowyobisa da eqspluataciis wesebisa da 
normebis Sesrulebis, agreTve samTo-mompovebeli da feT-
qebadi samuSaoebis sworad warmarTvis kontrols. 

3. energozedamxedvelobis saxelmwifo inspeqcia _ 
axorcielebs sawarmoebisa da organizaciebSi energo-
sadgurebisa da eleqtrodanadgarebis teqnikuri mdgoma-
reobisa da maTi swori eqspluataciis kontrols. 

4. sanitarul_epidemiologiuri sammarTvelos mTava-
ri amocanaa kontroli sanitarul_higienur mdgomareo-
basa da epidemiasawinaaRmdego RonisZiebebis Catarebaze, 
romlebic mimarTulia daavadebis likvidaciasa da Tavidan 
asacileblad, agreTve garemos gaWuWyianebis sawinaaRmde-
god. 

5. Sinagan saqmeTa saministros saxanZro dacvis depar-
tamenti axorcielebs xanZrebis Tavidan asacilebeli Ro-
nisZiebebis Sesrulebis kontrols. 
 

2.3. Sromis dacvis mdgomareobaze Sigasauwyebo da 
sazogadoebrivi zedamxedveloba 

 
Sromis kanonmdeblobis Sesabamisad Sromis dacvis 

mdgomareobaze kontrolis funqciebi saxelmwifo organo-
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ebTan erTad, dakisrebuli aqvs profkavSirebis teqnikur 
inspeqciebsa da sazogadoebriobis warmomadgenels. 

profkavSirebis teqnikuri inspeqcia axorcielebs 
Sromis dacvis moTxovnebis Sesrulebis kontrols sawar-
moo obieqtebis mSeneblobisa da rekonstruqciiis dros, 
agreTve maTi eqspluataciis procesSi. am inspeqciis inspeq-
tori monawileobas Rebulobs obieqtebis mimRebi komisiis 
muSaobaSi, aZlevs daskvnas manqanis axali modelebis 
usafrTxoebis Sesaxeb, monawileobs manqanis axali mode-
lebis gamocdasa da miRebaSi, aZlevs nebarTvas maT seri-
ul warmoebaze, monawileobas Rebulobs jgufuri, mZime da 
sasikvdilo ubeduri SemTxvevebis gamokvlevaSi. 

profkavSirebis teqnikur inspeqtors ufleba aqvs 
dRe_Ramis nebismier dros Sevides im sawarmos terito-
riaze, romelsac igi emsaxureba, miuTiTos aRmoCenili 
darRvevebis Sesaxeb, Sewyvitos samuSaoebi ubanze, saamq-
roSi an mTel sawarmoSi Tu aRmoCnda muSa_mosamsaxureTa 
sicocxlisa da janmrTelobisaTvis saSiSi pirobebi, pasu-
xisgebaSi misces damnaSave pirebi. 

garda aRniSnulisa, Sromis dacvis mdgomareobaze 
sazogadoebriv zedamxedvelobas axorcielebs sawarmos 
profkavSiruli organizacia Sromis dacvis sazogadoeb-
rivi inspeqtorebis saSualebiT. isini akontroleben Sro-
mis dacvis wesebis Sesrulebas uSualod Tavis samuSao ad-
gilebsa da saamqroebSi, qveganyofilebis xelmZRvanelTan 
erTad iReben zomebs daavadebisa da travmatizmis mizezebis 
aRmosafxvrelad. 

mowinave muSebis rigebidan irCeven Sromis dacvis 
sazogadoebriv inspeqtors, romelic Tavis movaleobas as-
rulebs sazogadoebriv sawyisebze. warmoebaSi, ubansa an 
saamqroSi irCeven Sromis dacvis ufros sazogadoebriv 
inspeqtors. sawarmoSi sazogadoebrivi inspeqtoris rao-
denoba ganisazRvreba profkavSiris komitetis mier im 
varaudiT, rom kontroli gaewios yvela brigadasa da 
cvlas. 

sazogadoebrivi inspeqtori valdebulia yuradReba 
miaqcios Sromis dacvis moTxovnebis Sesrulebas im briga-
dis mier, romelSic TviTon muSaobs. mas ufleba aqvs Sei-
tanos winadadebani teqnikuri xelmZRvanelobis mier Sro-
mis dacvis kanonmdeblobisa da usafrTxoebis teqnikis mo-
Txovnebis darRvevis Sesaxeb da profkavSiris komitetis 
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teqnikuri inspeqtorebis winaSe daayenos sakiTxi calkeul 
ubnebze samuSaos SeCerebis Sesaxeb. 

Sromis dacvis sazogadoebriv inspeqtors ufleba 
aqvs mosTxovos muSebs gamoasworon yovelgvari darR-
vevebi, romlebic teqnikurma inspeqtorma SeamCnia. mas 
SeuZlia Seitanos winadadeba im pirTa pasuxisgebaSi mi-
cemis Sesaxeb, romlebic sistematurad arRveven usafrTxo-
ebis teqnikis wesebs. 

 
3. ergonomika 

3.1 Sromis xasiaTis Secvla Tanamedrove 
warmoebaSi 

 
samecniero-teqnikurma progresma Zireulad Secva-

la adamianis SromiTi saqmianobis xasiaTi. saxalxo me-
urneobis sxvadasxva dargSi marTvis avtomatizebuli sis-
temebis farTod danergvam, sawarmoo procesebis kompleq-
surma meqanizaciam da avtomatizaciam gamoiwvia Sromis 
profesiuli struqturis Secvla, ramac, Tavis mxriv, ga-
moiwvia operatoruli saqmianobis warmoqmna. amasTan, 
sxvadasxva profesiis warmomadgenlebi, romlebic axorci-
eleben rTuli avtomatizebuli sistemebis marTvis pro-
cess, gaerTiandnen erTi dasaxelebis qveS “adamiani – ope-
ratori”. igi Tanamedrove avtomatizebuli warmoebis cent-
raluri figuraa. 

 operatoris saqmianobis ZiriTadi Taviseburebani 
Semdegia: 1. adamians uxdeba erTdroulad marTos mraval-
ricxovani obieqti da parametri, rac arTulebs maTi 
mdgomareobis Sefasebas da zrdis Sromis daZabulobas; 2. 
adamians saqme aqvs ara marto uSualo dakvirvebebTan, 
aramed Sromis sagnis instrumentulad gansazRvrul Tvi-
sebebTan; 3. izrdeba moTxovna adamianis moqmedebis sizus-
tis, siswrafisa da saimedobisadmi, samuSaos Sesrulebis 
pasuxismgeblobis xarisxi, vinaidan operatoris Secdomam 
SeiZleba gamoiwvios sistemis muSaobis darRveva da xSir 
SemTxvevaSi operatorisa da sxvaTa daRupva. 

maSasadame, teqnikis ganviTarebam gamoiwvia adami-
anis SromiTi saqmianobis pirobebis Secvla da, miuxedavad 
imisa, rom amave dros mniSvnelovnad gaizarda adamianis 
SesaZleblobani, teqnika imdenad garTulda, rom metad 
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gaZnelda misi marTva. amitom Seiqmna manqanebis konst-
ruqciebsa da adamianis fsiqologiur da fiziologiur 
SesaZleblobebs Soris Sesabamisobis gadaWris amocana. 

am problemis gadawyvetis cdebma warmoSva da 
ganaviTara axali mecniereba _ ergonomi k a .  igi awar-
moebs adamianis SromiTi saqmianobis kompleqsur Seswav-
las, raTa moxdes Sromis iaraRis, procesebisa da pi-
robebis optimizacia. ergonomikis kvlevis ZiriTad obi-
eqts warmoadgens sistema “adamiani _ manqana _ sawarmoo 
garemo”. 

 

3.2. adamianis moRvaweoba sistemaSi “adamiani _ 
manqana _ sawarmoo garemo” 

 
“manqanaSi” igulisxmeba is, rac moTavsebulia ada-

miansa da marTvis obieqts Soris sistemaSi “adamiani _ 
manqana _ sawarmoo garemo”. es aris materiis, energiisa da 
informaciis gadasamuSaveblad gamoyenebuli nebismieri 
teqnikuri mowyobiloba anu adamianis (operatoris) 
Sromis iaraRi. 

“sawarmoo garemoSi” igulisxmeba mikroklimatisa 
da manqanebis eqspluataciisas warmoqmnili parametrebi 
(temperatura, tenianoba, wneva, xmauri, vibracia, eleqtru-
li deni, eleqtromagnituri gamosxiveba da sxva), agreTe 
sistemaSi garedan Semosuli informaciis nakadi (gan-
kargulebebi, instruqciebi, brZanebebi).  

 

 
nax. 3.1 

3.1 nax-ze mocemulia “adamiani_manqana_sawarmoo 
garemo” sitemis funqciuri sqema. 
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marTvis obieqtis mdgomareobis Sesaxeb infor-
macias adamiani iRebs manqanis saSualebiT. am informaciis 
safuZvelze igi aRiqvams realur mdgomareobas, aanalizebs 
da afasebs Seqmnil situacias, iRebs gadawyetilebas da 
gamoimuSavebs sakomando informacias, romelic gadaecema 
manqanas da gansazRvruli gardaqmnis Semdeg moqmedebs 
marTvis obieqtze. maSasadame, adamiani zemoqmedebs marTvis 
obieqtze ara uSualod, aramed manqanis saSualebiT. igi 
marTvis obieqtTan funqciur kavSirSia da informaciis 
nakadisaTvis Caketil konturs warmoqmnis. aqedan gamom-
dinare cxadia, rom operatorisaTvis informaciis gamo-
saxvis saSualebebis SerCeva marTvis sistemebis konst-
ruirebis erTerTi ZiriTadi amocanaa. 

3.3. Sromisunarianoba da daRliloba 

 
Sromis usafrTxoebis uzrunvelyofis erTerTi Zi-

riTadi pirobaa momuSavis Sromisunarianobis maRali 
donis SenarCuneba. SromisunarianobaSi igulisxmeba moce-
muli drois ganmavlobaSi gansazRvruli efeqtianobiT 
SromiTi saqmianobis Sesasruleblad adamianis potenciuri 
SesaZleblobani.  

Sromisunarianobis Sebrunebul sidides warmoad-
gens daRliloba. daRliloba aris momuSavis organizmSi 
gamowveuli fiziologiuri cvlilebebi, romelTa mizezia 
SromiTi saqmianobis procesSi energiis xarjva.  

Sromisunarianoba ar aris mudmivi, igi icvleba 
drois mixedviT, rasac Sromisunarianobis dinamika ewo-
deba. am dinamikas gaaCnia ramdenime stadia anu faza. 
Sromisunarianobis fazebis gamosavlenad da Sesafaseblad 
ageben specialur grafiks, romelsac Sromisunarianobis 
mrudi ewodeba (nax. 3.2.).  

rogorc naxazidan Cans, muSaobis pirvel stadiaSi 
Sromisunarianoba izrdeba da 0,5_1,5 sT-is Semdeg aRwevs 
maqsimums. am stadias muSaobaSi Sesvlis stadia ewodeba. 
meore aris myari Sromisunarianobis stadia da igi sam 
saaTs grZeldeba. Semdeg dgeba mesame stadia, romelsac 
daRlilobis ganviTarebis stadia ewodeba da igi 0,25_0,5 
sT-s grZeldeba. amis Semdeg, sasurvelia moewyos Sesveneba.  

 15



nax. 3.2. 
 
Sesvenebis Semdeg yvela stadia meordeba, mxolod 

muSaobaSi Sesvlis stadia ufro xanmoklea da Sromis 
nayofiereba myari Sromisunarianobis stadiaSi ufro da-
balia, vidre dRis pirvel naxevarSi. 

Sromisunarianobis gazrdis ZiriTadi meTodebi Se-
iZleba davyoT aqtiur da pasiur meTodebad. aqtiuri me-
Todebia: Sromis dayofa da kooperacia, Sromis ritmis 
optimizacia, samuSao adgilis racionaluri organizacia, 
Sromisa da dasvenebis reJimis srulyofa, fizkulturisa 
da sportis saSualebebis racionaluri gamoyeneba. 

pasiur meTodebs ganekuTvneba: meteorologiuri pi-
robebisa da ganaTebulobis gaumjobeseba, xmaurisa da 
vibraciis, agreTve haeris mtvrianobisa da dagazianebis 
Semcireba da sxva. 

aqtiuri meTodebi uSualod moqmedebs Sromis pro-
cesze, mis organizaciasa da momuSavis organizmze, xolo 
pasiuri meTodebi qmnis optimaluri Sromisunarianobi-
saTvis saukeTeso garemos. 
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4. samuSao adgilis organizacia 

4.1. samuSao adgilis organizaciisadmi wayenebuli 
saerTo ergonomikuri moTxovnebi 

 
samuSao adgili aris zona, romelSic warmoebs 

adamianis SromiTi saqmianoba da, romelic aRWurvilia 
SromiTi saqmianobisaTvis aucilebeli teqnikuri saSuale-
bebiT.samuSao adgilis organizacia ewodeba RonisZiebaTa 
sistemis Catarebas, romelic mimarTulia samuSao adgilis 
aRWurvisaken SromiTi sagnebiTa da saSualebebiT da am 
saSualebebis gansazRvruli TanamimdevrobiT ganlagebi-
saken. misi mizania uzrunvelyos adamianis Sromis pi-
robebis optimizacia, usafrTxoeba, maqsimaluri efeqtu-
roba da muSaobis saimedooba. 

samuSao adgili SeiZleba iyos avtomatizebuli, me-
qanizebuli da xeliT SromisaTvis gankuTvnili. samuSao 
adgilis konstruqcia unda uzrunvelyofdes normalur da 
avariul pirobebSi teqnikuri momsaxurebis siswrafes, 
usafrTxebas, ekonomiurobasa da ubraloebas. 

 

4.2. informaciis gamosaxvis saSualebani 

 
informaciis gamosaxvis saSualebebis gamoyenebiT 

operatori iRebs mTel informacias marTvis obieqtis 
mdgomareobis Sesaxeb. informaciis gamosaxvis saSualebaTa 
daproeqtebis saboloo mizania adamianis mier saWiro 
informaciis drouli miRebis uzrunvelyofa, am infor-
maciis analizi, logikuri damuSaveba da saWiro gadawy-
vetilebis miReba. 

operatoris muSaobis efeqturobis amaRlebisa da 
daZabulobis donis SemcirebisaTvis informacia unda akma-
yofilebdes Semdeg moTxovnebs:  

1. Sinaarsis mixedviT adekvaturad unda asaxavdes 
marTvis obieqtis da garemomcveli pirobebis mdgomare-
obas;  

2. raodenobis mixedviT unda asaxavdes mxolod im 
cnobebs, romelic aucilebelia operatorisaTvis gadawyve-
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tilebis misaRebad da gansazRvruli moqmedebebis Sesas-
ruleblad; 

3. formis mixedviT unda Seesabamebodes operatoris 
amocanebs da mis fsiqofiziologiur SesaZleblobebs in-
formaciis misaRebad da gadasamuSaveblad. 

4.3. marTvis organoebi 

 
marTvis organoebi gankuTvnilia mmarTavi zemoqme-

debis gadasacemad operatorisagan manqanisaken. maTi saSu-
alebiT operatori axorcielebs miRebul gadawyvetile-
bebs. marTvis organoebi unda iyos muSaobaSi saimedo da 
momsaxurebisaTvis mosaxerxebeli, unda gamoricxavdes ava-
riebsa da travmebs gadatvirTvebis an operatoris Secdo-
miTi moqmedebisas. 

marTvis organoebi daniSnulebis mixedviT SeiZeba 
davyoT 4 klasad: 

1. marTvis organoebi, romelic gamoiyeneba aparatu-
ris CarTvis, gamorTvis da gadarTvisTvis; 

2. marTvis organoebi, romelTa saSualebiTac xorci-
eldeba ganmeorebiTi moqmedebebis rigi; 

3. marTvis organoebi, romelTa saSualebiTac xorci-
eldeba aparaturis ganuwyveteli regulireba da awyoba; 

4. avariuli marTvis organoebi. 
 marTvis organoebis daproeqtebis dros aucilebe-

lia gaviTvaliswinoT racionaluri samuSao moZraobebi. 
Sromis procesidan aucileblad unda gamovricxoT zedme-
ti, mcired efeqturi, damRleli moZraobebi da moqmede-
bani. 

marTvis organoebis SemTxveviT amoqmedebis Tavi-
dan asacileblad maT iseTnairad ganalageben, rom ope-
ratoris funqciis Sesrulebisas gamoiricxos maTze uneb-
lie gamodeba. marTvis organoebs ukeTdeba saimedo blo-
kireba da meqanikuri winaaRmdegoba, raTa gamoiricxos 
maTi CarTva_gamorTva gansazRvruli Zalis gamoyenebis 
gareSe. 

4.4. marTvis pultebis mowyoba 

 
samuSao adgilis organizaciis dros, garda adami-

anis antropometriuli faqtorebisa (simaRle, xeliTa da 
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fexiT momsaxurebis radiusi, xedvis xazis simaRle da sxv.), 
aucilebelia gaviTvaliswinoT Semdegi faqtorebi: 

1. operatoris muSaobis poza (muSaoba “jdomiT”, 
”dgomiT”, an ”jdomiT da dgomiT”); 

2. indikatoris panelebisa da marTvis organoebis 
konfiguracia da ganlagebis xerxi; 

3. samuSao adgilis xilvadobis moTxovnileba; 
4. weris an sxva samuSaoebisaTvis samuSao zedapiris 

gamoyenebis aucilebloba, telefonis aparatis ganlagebis 
aucilebloba, agreTve operatorisaTvis saWiro instruq-
ciebisa da masalebis Senaxva_ganlagebis aucilebloba. 
 samuSao adgilis elements, romelzedac ganlagebu-
lia informaciis gamosaxvis saSualebani da marTvis or-
ganoebi, marTvis pulti ewodeba. misi konstruqcia gani-
sazRvreba daniSnulebiT, operatoris muSaobis specifiki-
Ta da adamianis antropometriuli faqtorebiT. marTvis 
pultis forma da zomebi damokidebulia masze ganlagebuli 
informaciis gamosaxvis saSualebisa da marTvis organoe-
bis raodenobaze, agreTve operatoris samuSao pozaze. 

marTvis pultze sxvadasxva marTvis organoebis op-
timaluri ganlagebisa da xeliT Casatarebeli operaciebis 
zonebi mocemulia 4.1. nax._ze.  

am naxazze pirvel zonaSi unda ganlagdes yvelaze 
xSirad gamoyenebuli da gansakuTrebiT mniSvnelovani mar-
Tvis organoebi;  

didi mniSvneloba eniWeba marTvis pultze infor-
maciis gamosaxvis saSualebebisa da marTvis organoebis 
urTierTganlagebas. marTvis elementebi da organoebi un-
da ganlagdes iseTnairad, rom muSaobis dros operatorma 
racionalurad da ekonomiurad gamoiyenos orive xeli. 
marTvis organoebis simravlis dros rekomendebulia 
sxvadasxva formis gadamrTveli saxelurebis gamoyeneba, 
raTa operatorma moaxdinos marTva mxedvelobiTi kont-
rolis gareSe. 
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nax 4.1. 

 
samuSaoTa Sesrulebis moxerxebulobisa da gadaR-

lis Sesamcireblad didi mniSvneloba aqvs samuSao savar-
Zlis swor SerCevas. misi konstruqcia unda uzrunvel-
yofdes ZiriTadi samuSao pozis SenarCunebas didi xnis 
ganmavlobaSi, xels ar unda uSlides samuSao moZraobebs, 
pozisa da mdgomareobis Secvlas, unda uzrunvelyofdes 
dasvenebis saSualebas. 

 
 

5. sawarmoo saTavsebis ganaTeba 

5.1 Suqteqnikis ZiriTadi maxasiaTeblebi 

 
SuqteqnikaSi ZiriTadi sididea sinaTlis nakadi F, 

romelic warmoadgens sinaTlis romelime wyaros mier 
drois erTeulSi yvela mimarTulebiT gamosxivebuli 
energiis raodenobas. sinaTlis nakadis sazom erTeulad 
miRebulia lumen i  (lm). lumeni aris sxivuri energiis 
nakadi, romelic 1 wm_is ganmavlobaSi gadis gamosxivebis 

perpendikularulad moTavsebul 1 sm2 farTobSi. 
sinaTlis wyaro xasiaTdeba sinaTlis ZaliT. Si-

naTlis Zala I ewodeba sinaTlis nakads, romelsac qmnis 
sinaTlis wyaro erTeul sxeulovan kuTxeSi 

,/ωF=Ι  kd.     (5.1) 
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sinaTlis sazom erTeulad miRebulia k andela  
(kd). igi warmoadgens sinaTlis Zalas, rodesac 1 lumeni 
sinaTlis nakadi vrceldeba 1 stendianis tol sxeulovan 
kuTxeSi. 

sinaTlis nakadis Sefardeba im farTobTan, romel-
zedac igi ecema, warmoadgens ganaTebulobas  E: 

 
E=F/S, lq.     (5.2) 

ganaTebulobis sazomi erTeulia luqsi  (lq). luq-

si aris 1 m2  farTobis Tanabari ganaTebuloba 1 lumenis 
toli sinaTlis nakadiT. 

bunebrivi ganaTebulobis normireba warmoebs bu-
nebrivi ganaTebulobis koeficientis (b.g.k.) saSualebiT, 
romelic fardobiTi sididea da gviCvenebs, Tu ramdenjer 
mcirea saTavsis SigniT romelime wertilSi arsebuli ga-
naTebuloba saTavsis gareT arsebul ganaTebulobaze. b.g.k. 
gamoisaxeba procentebiT. 

l=(ESig/Egar) .100, %    (5.3) 
sadac ESig aris saTavsis SigniT romelime wertilSi ar-
sebuli ganaTebuloba; Egar  _ saTavsis gareT mTeli cis 
kamariT Seqmnili horizontaluri zedapiris ganaTebulo-
ba, romelic Siga ganaTebulobasTan erTad unda gaizomos. 
 mxedvelobiTi aRqma ZiriTadad ganisazRvreba zeda-
piris B sikaSkaSiT, romelic warmoadgens mocemuli mi-
marTulebiT (α)arekvlili sinaTlis Zalis fardobas gana-
Tebuli zedapiris farTobis gegmilTan xedvis xazis mar-
Tobul sibrtyeze 

( ),cos/ αα ⋅= SIB sb   (5.4) 

sadac I aris ganaTebuli zedapiridan areklili sinaTlis 
Zala; S _ ganaTebuli zedapiris farTobi; α _ kuTxe xedvis 
xazsa da ganaTebuli zedapiris marTobs Soris. 

sikaSkaSis sazom erTeuls warmoadgens stilbi 
(sb). igi aris ganaTebuli zedapris iseTi sikaSkaSe, rode-

sac 1 m2 ganaTebuli farTobidan airekleba 1 kandela si-
naTlis Zala. 

zedapiris sinaTliTi Tvisebebi xasiaTdeba arekv-
lis (ρ) gamtarobisa (τ) da da STanTqmis (β) koeficientebiT. 
isini uganzomilebo koeficientebia da gamoisaxebian mTe-
lis nawilebiT (ρ+τ+β=1) an procentebiT 
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FF /ρρ =  FF /ττ =  FF /ββ =  

sadac F ρ,F τ,F β  aris Sesabamisad zedapiridan 
arekvlili, mis mier STanTqmuli da zedapiris mier ga-
tarebuli sinaTlis nakadi; F _ zedapirze dacemuli sinaT-
lis sruli nakadi. 

sawarmoo saTavsebsa da calkeul samuSao adgi-
lebze ganaTebis donis Sesafaseblad gamoiyeneba luqs-
metri. igi selenis fotoelementisa da ganaTebulobis er-
TeulebiT _ luqsebiT dagraduirebuli miliampermetri-
sagan Sedgeba. fotoelementze sinaTlis nakadis dacemisas 
mis gamtarebSi warmoiqmneba fotodeni, romelic izomeba 
miliampermetriT. Cveulebriv, luqsmetri dagraduirebu-
lia varvaris naTurebisaTvis, amitom luminescenciuri na-
TurebiT Seqmnili ganaTebulobisa da bunebrivi ganaTebu-
lobis gazomvisas aucilebelia gamoviyenoT Sesworebis 
koeficientebi: bunebrivi ganaTebulobisaTvis _ 0,8; dRis 
sinaTlis naTurebisaTvis _ 0,9; TeTri sinaTlis naTure-
bisaTvis _ 1,1. 

5.2 ganaTebulobis gavlena mxedvelobaze 

 
adamianis Tvals axasiaTebs Seguebis unari sxva-

dasxva xarisxis ganaTebis mimarT, rac aixsneba Tvalis 
adaptaciuri da akomodaciuri TvisebebiT. adaptaci a  
aris unari, Tvalis gugis gafarToebis da Seviwroebis 
saSualebiT  Seeguos  sxvadasxva  xarisxis  ganaTebulobas.  
a k o m o d a c i a ki aris Tvalisagan sxvadasxva manZilze 
myofi sagnebis naTeli garCevis unari. 

Tvalis Seguebis unari sxvadasxva xarisxis ganaTe-
bulobisadmi, ar aris usazRvro. xSiri Segueba qancavs 
mxedvelobis organoebs da TandaTanobiT amcirebs maTi 
TavdacviTi reaqciis unars, ramac SeiZleba gamoiwvios 
Tvalis profesiuli daavadeba _ n i s t a g m i, rac Tavis 
mxriv, zrdis ubedur SemTxvevaTa raodenobas. gansa-
kuTrebiT mavne gavlenas axdens adamianis mxedvelobaze 
zedmeti sikaSkaSe, TvalismomWreli zegavlenis gamo. 
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5.3. ganaTebis saxeebi da sistemebi 
 
samuSao adgilis ganaTeba SeiZleba iyos bunebrivi 

da xelovnuri. bunebrivi ganaTeba SeiZleba ganxorci-
eldes: 1. Senobis gare kedlebSi mowyobili fanjrebis an 
sasinaTlo Riobebis saSualebiT _ e.w. gverdiTi ganaTeba; 
2. Seminuli gadaxurvis an gadaxurvaSi mowyobili Se-
minuli sasinaTlo Riobebis saSualebiT _ e.w. zeda ga-
naTeba; 3. kombinirebuli ganaTebiT, rodesac gverdiTi 
ganaTeba da zeda ganaTeba erTdroulad moqmedebs. 

bunebrivi ganaTeba mkveTrad icvleba dRis ganmav-
lobaSi an weliwadis droebis mixedviT da Zlier aris 
damokidebuli atmosferul pirobebze. yvela es uaryofiTi 
mxare ar gaaCnia xelovnur ganaTebas, anu sawarmoTa ga-
naTebas eleqtruli naTurebiT Seqmnili xelovnuri sinaT-
liT. 

zogierT warmoebaSi gamoiyeneba e.w. SeTavsebuli 
ganaTeba, rodesac arasakmaris bunebriv ganaTebas emateba 
xelovnuri ganaTeba.  

xelovnuri ganaTeba Tavisi daniSnulebis mixedviT 
SeiZleba iyos: muSa, morige, avariuli, saevakuacio da 
sadarajo (dacvis) ganaTeba. 

muSa ganaTeba gankuTvnilia samuSaos normalurad 
warmarTvisaTvis aucilebeli pirobebis Sesaqmnelad, ag-
reTve Senobebisa da teritoriebis normaluri eqsplua-
taciisaTvis. 

morige ganaTeba gamoiyeneba arasamuSao saaTebSi.  
avariuli ganaTeba gamoiyeneba im SemTxvevaSi, ro-

desac muSa ganaTebis gamorTvam SeiZleba gamoiwvios afeT-
qeba, xanZari an sawarmos normaluri samuSao reJimis 
darRveva. avariuli ganaTebis mowyobis mizniT saerTo 
ganaTebis lamprebis garkveuli nawili ikvebeba avtono-
miuri kvebis wyaros saSualebiT da ZiriTadi (muSa) gana-
Tebis gamorTvis SemTxvevaSic ganagrZobs naTebas. avari-
uli ganaTebis dros ganaTebuloba ar unda iyos muSa ga-
naTebis 10%_ze naklebi, amave dros aranaklebi 5 luqsisa 
luminescenciuri da aranaklebi 2 luqsisa varvaris naTu-
rebisaTvis. 
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saevakuacio ganaTeba iqmneba xalxis saevakuaciod 
avariuli situaciebis dros. igi gaTvaliswinebulia im sa-
TavsebSi, sadac momuSaveTa raodenoba 50_ze metia, xolo 
Ria teritoriaze _ yovelTvis. am dros ganaTebuloba sa-
Tavsis SigniT unda Seadgendes 0,5 lq_s, xolo Ria teri-
toriaze _ 0,2 lq-s. 

sadarajo (dacvis) ganaTeba ewyoba Ramis saaTebSi 
dasacavi teritoriis sazRvrebis gaswvriv. 

arsebobs xelovnuri ganaTebis Semdegi sistemebi: 
saerTo, adgilobrivi da kombinirebuli.  

saerTo ganaTebis sistema ewodeba iseT sistemas, 
romlis drosac lamprebi ganlagebulia saTavsis zeda 
nawilSi da Tanabrad anaTebs mTel saTavss. aseTi sistema 
miiReba erTi da imave tipisa da simZlavris naTurebis 
iatakidan erTsa da imave simaRleze ganlagebiT. 

im SemTxvevaSi, rodesac lamprebi sinaTlis nakads 
koncentrirebas ukeTeben uSualod erT romelime samuSao 
adgilze, miiReba adgilobrivi ganaTebis sistema. 

kombinirebuli ganaTebis sistema ewodeba iseT sis-
temas, romlis drosac samuSao adgilze erTdroulad 
moqmedebs saerTo ganaTebisa da adgilobrivi ganaTebis 
sistemebi. 

5.4. ganaTebis normireba 

 
sawarmoo ganaTebis parametrebis SerCeva moqmedi 

normebisa da wesebis Sesabamisad unda moxdes, konkretuli 
sawarmoo procesebisadmi wayenebuli moTxovnebis gaTva-
liswinebiT. samSeneblo normebisa da wesebis Tanaxmad 
dadgenilia samuSao zedapirebis ganaTebulobis minimalu-
ri doneebi mxedvelobiTi muSaobis sizustis, obieqtsa da 
fons Soris kontrastis, fonis sinaTlovnebis, ganaTebis 
sistemisa da gamoyenebuli naTurebis tipis mixedviT. 

sawarmoo saTavsebSi bunebrivi ganaTebulobis do-
nis dasadgenad saWiroa erTdroulad gaizomos ganaTe-
buloba saTavsis SigniT da gareT da zemomoyvanili for-
mulis saSualebiT gamoiTvalos b.g.k. gverdiTi ganaTebis 
SemTxvevaSi normirdeba b.g.k.-is minimaluri mniSvneloba _ 
lmin, muSa zonis farglebSi fanjridan yvelaze daSorebuli 
wertilis mixedviT; xolo zeda an kombinirebuli ganaTe-
bisas _ b.g.k.-is saSualo mniSvneloba lsaS. 
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xelovnuri ganaTebis SemTxvevaSi normirdeba samu-
Sao adgilebis ganaTebuloba. xelovnuri ganaTebis nor-
mebi Sesasrulebeli samuSaos sizustis xarisxisa da sxva 
maxasiaTebeli parametrebis mixedviT mocemulia specia-
lur normebis cxrilSi. amasTan, zogierT SemTxvevebSi 
gaTvaliswinebulia cxrilSi mocemuli ganaTebulobis do-
neebis gazrda. magaliTad, Tu momuSavis Tvalsa da dak-
virvebis obieqts Soris manZili 0,5 m-ze metia; Tu daZabuli 
mxedvelobiTi muSaoba grZeldeba mTeli samuSao dRis 
ganmavlobaSi; travmatizmis gazrdili safrTxis SemTxveva-
Si; arasrulwlovanebis muSaobisas an maTi sawarmoo 
swavlebisas; im SemTxvevaSi, rodesac sawarmoSi ar aris 
bunebrivi sinaTle. 

garda amisa, zogierT SemTxvevebSi SesaZlebelia 
sawarmoo saTavsebSi Semcirdes ganaTebulobis doneebi, 
kerZod iq sadac, momuSaveebi imyofebian xanmokle drois 
ganmavlobaSi an rodesac sawarmoSi dgas mowyobilobebi, 
romlebic ar saWiroebs mudmiv momsaxurebas. 

5.5. xelovnuri ganaTebis gamoTvla 

 
xelovnuri ganaTebis gamoTvlis dros warmoebs 

lamprebis tipis, simZlavrisa da raodenobis gansazRvra, 
agreTve maTi racionaluri ganlageba. sawarmoo saTav-
sebis ganaTebulobis gamosaTvlelad gamoiyeneba sxvada-
xva meTodebi: kuTri simZlavris, sinaTlis nakadis gamo-
yenebis koeficientis, wertilovani da kombinirebuli me-
Todebi. 

horizontaluri muSa zedapirebis saerTo Tanabari 
ganaTebulobis gamoTvlis dros ZiriTadia sinaTlis na-
kadis gamoyenebis koeficientis meTodi. Am SemTxvevaSi ga-
mosaTvlel formulebSi gaTvaliswinebulia sinaTlis na-
kadis gamoyenebis η koeficienti, romelic saTavsis ked-
lebidan, Weridan da samuSao zedapiridan arekvlil sinaT-
lis nakads iTvaliswinebs. Am meTodiT ganaTebulobis ga-
moTvla Semdegi TanamimdevrobiT warmoebs. 

Normaluri ganaTebulobis Sesaqmnelad lamprebis 
saWiro raodenoba N ganisazRvreba Semdegi formuliT: 

nZF
KSE

N
⋅⋅⋅

⋅⋅
=

ηn

min , cali   (5.6) 
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sadac  aris ganaTebulobis minimaluri normi-

rebuli mniSvneloba; S _ gasanaTebeli saTavsis farTobi; K 
_ maragis koeficienti, romelic iTvaliswinebs lamprebis 
damtverianebas da eqspluataciis procesSi cveTas (lu-
minescenciuri naTurebisaTvis K=1,5_2,0; varvaris naTure-

bisaTis K=1,3_1,5);  _ naTuris sinaTlis nakadi;  η _ si-

naTlis nakadis gamoyenebis koeficienti; Z _ minimaluri 
ganaTebulobis koeficienti; n _ naTurebis raodenoba lam-
parSi. 

minE

nF

imisaTvis, rom specialuri cxrilis saSualebiT 
ganvsazRvroT sinaTlis nakadis gamoyenebis η koeficienti, 
saWiroa winaswar gamovTvaloT e.w. saTavsis maCvenebeli 
ϕ, romelic ganisazRvreba Semdegi formuliT: 

( ) ,
BAH

BA

P +⋅
⋅

=ϕ    (5.7) 

sadac A da B aris saTavsis sigrZe da sigane; Hp _ muSa 
zedapiridan lampris Camokidebis simaRle. 

amasTan, unda gvaxsovdes, rom Tu lamprebi ganla-
gebulia rigSi, maSin rigSi lamprebs Soris manZili unda 
akmayofilebdes Semdeg pirobas: 

PHR ⋅≤ 5,0 ,    (5.8) 
xolo, rodesac saTavsSi ganlagebulia lamprebis 

ramdenime rigi, rigebs Soris manZili unda akmayofi-
lebdes Semdeg pirobas: 

PHL ⋅≤ 2 ,    (5.9) 
aseTnairad gamoTvlili lamprebis raodenoba sa-

Wiroa Tanabrad gavanawiloT saTavsis mTel farTze, raTa 
saerTo Tanabari ganaTebuloba miviRoT. 

 
6. samuSao zonis mikroklimati da sahaero 

garemo 

6.1 ZiriTadi cnebebi da ganmartebebi 

 
 sawarmoo saTavsebis mikroklimati aris am saTav-
sebis Siga garemos klimati, romelic ganisazRvreba adamia-
nis organizmze temperaturis, tenianobisa da haeris siC-
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qaris, agreTve garSemo myofi zedapirebis temperaturis 
erToblivi zemoqmedebiT. 

Organizmis Termoregulacia ewodeba adamianis or-
ganizmSi mimdinare fiziolgiur procesebs, romlebic mi-
marTulia iqiTken, rom sxeulma metad Tu naklebad erT-

nairi temperatura (36,5 Co) mudmivad SeinarCunos. Termo-
regulaciis uzrunvelyofa xorcieldeba rTuli fiziolo-
giuri da refleqsuri procesebis kompleqsiT. kerZod, 
adamianis organizmSi siTbos warmoqmniT da am siTbos 
garemoSi gacemiT. 

samuSao zonad iTvleba iatakidan 2 metri simaRlis 
sivrce, sadac mudmivad an mokle drois ganmavlobaSi 
imyofebian momuSaveebi. 

Haeris tenianoba ganisazRvreba masSi wylis orT-
qlis SemcvelobiT. Ganasxvaveben absolutur, maqsimalur 
da fardobiT tenianobas. Absoluturi tenianoba aris 
gramebiT gamosaxuli wylis orTqlis raodenoba, romel-

sac Seicavs 1 m3 haeri. Maqsimaluri tenianoba aris wylis 
orTqlis maqsimalurad SesaZlo raodenoba, romelsac 

SeiZleba Seicavdes 1 m3 haeri mocemuli temperaturis 

dros. fardobiTi tenianoba ewodeba 1 m3 haerSi Semcveli 
wylis orTqlis raodenobis fardobas mis maqsimalurad 
SesaZlo raodenobasTan mocemuli temperaturis dros, igi 
gamoisaxeba procentebiT. 

Haeris temperaturisa da fardobiTi tenianobis 
gasazomad gamoiyeneba fsiqrometri. Igi Sedgeba mSrali da 
sveli Termometrebisagan. mSrali Termometri gviCvenebs 
saTavsis haeris temperaturas, xolo sveli _ tempera-
turas, romelic eqneboda saTavsis haers, misi tenianoba 
100%-iani rom yofiliyo. mSrali da sveli Termometrebis 
CvenebaTa sxvaobiT ganisazRvreba haeris fardobiTi teni-
anoba.  

Haeris moZraobis siCqare aris misi nakadis gada-
adgilebis siCqaris gasaSualoebuli veqtori. Igi izomeba 
anemometris saSualebiT. Arsebobs frTebiani da jamebiani 
anemometri, romelTa moqmedeba meqanikur principzea age-
buli. Rac Seexeba Zalze mcire siCqareebs, maT gasazomad 
gamoiyeneba naxevargamtaruli xelsawyo _ Termoanemo-
metri. 
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6.2. adamianis janmrTelobasa da Sromisunarianobaze 
mikroklimatis zemoqmedeba 

sawarmoo mikroklimati mniSvnelovan zegavlenas 
axdens adamianis organizmze. am zemoqmedebis xasiaTis mi-
xedviT asxvaveben optimalur da dasaSveb mikroklimatur 
pirobebs. optimalur mikroklimatur pirobebs warmoad-
gens mikroklimatis parametrebis iseTi erToblioba, rom-
lebic adamianze xangrZlivi da sistematuri zemoqmedebis 
dros uzrunvelyofs organizmis normalur funqciur da 
Tbur mdgomareobas. isini uzrunvelyofen Tburi komfor-
tis SegrZnebas da maRali Sromisunarianobis dones. Da-
saSvebi mikroklimaturi pirobebi ki aris parametrebis 
iseTi erToblioba, romelTa drosac ar xdeba janmr-
Telobis mdgomareobis gauareseba, magram SeiZleba war-
moiqmnas diskomfortuli Tburi SegrZnebebi, TviTSegrZ-
nebis gauareseba da Sromisunarianobis daqveiTeba. 

Tburi wonasworoba damokidebulia adamianis Sro-
miTi saqmianobis xasiaTze, haeris temperaturaze, Sromis 
sagnebis temperaturaze, haeris moZraobaze, mis tenianobasa 
da tansacmelze. 

sawarmoo garemos temperaturis cvlilebebis dros 
adamianis organizmi, nervuli sistemis saSualebiT, awar-
moebs garemosTan Tbogacvlas. organizmidan siTbos gacema 
xdeba: gamosxivebiT, konveqciiTa da aorTqlebiT.  

cnobilia, rom muSaobis procesSi organizmi ener-
gias xarjavs. organizmis saerTo energiis danaxarjebis 
mixedviT, dadgenilia samuSaoebis sami kategoria. samuSaos 
kategoria aris samuSaoebis dayofa organizmis saeTo 
energiis danaxarjebis Sesabamiad (kkal./sT). 

I kategoria _ msubuqi fizikuri samuSao, iseTi samu-
Saoebia, romlebic ar aris dakavSirebuli sistematur da-
ZabulobasTan da simZimeebis aweva-gadatanasTan. energiis 
danaxarjebi maTi Sesrulebisas ar unda aRematebodes 150 
kkal/sT-s. 

II kategoria _ saSualo simZimis fizikuri samuSao. 

aq gamoiyofa ori qvekategoria: IIa _ samuSao, romelic ar 
moiTxovs simZimeebis gadaadgilebas da energiis danaxar-

jebi 150-200 kkal/sT-s Seadgens; IIb _ samuSao, romelic da-
kavSirebulia siarulTan da 10 kg-mde simZimeebis gada-
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tanasTan. am dros energiis danaxarjebi 200-250 kkal/sT-s 
Seadgens.  

III kategoria _ mZime fizikuri samuSao, romelic 
dakavSirebulia sistematur fizikur daZabulobasTan, mud-
miv gadaadgilebasTan da 10 kg-ze meti tvirTis aweva-ga-
datanasTan. am samuSaoebis Sesrulebisas energiis danaxar-
jebi 250 kkal/sT-s aRemateba. 

6.3. normaluri mikroklimatis uzrunvelyofis 
saSualebani 

 
adamianis normaluri sicocxlisunarianobisaTvis, 

samuSao zonis mikroklimatisa da sahaero garemos opti-
maluri parametrebis uzrunvelyofa warmoebs sxvadasxva 
meTodebiTa da saSualebebiT. 

maT Soris mTavaria srulyofili teqnologiuri 
procesebis damuSaveba, romlebic minimumamde Seamcirebs 
an sruliad gamoricxavs samusao zonaSi Warbi siTbos ga-
moyofas, mtvrisa da mavne airebis warmoqmnas. garda amisa, 
sawarmoo procesebis meqanizacia, avtomatizacia da dis-
tanciuri marTva zrdis manZils momuSaveebs da mavne niv-
Tierebebis gamomyof wyaroebs Soris da amcirebs samuSao 
zonaSi Warbi siTbos modenas.  

momuSaveTa gadaxurebisagan dasacavad gamoiyeneba 
Tboizolacia, damcavi ekranebi da gadaRobvebi, xolo ma-
Rali sxivuri siTbos SemTxvevaSi samuSao adgilebze ewyo-
ba sahaero Sxapebi.  

zemoCamoTvlili RonisZiebebisa da saSualebebis 
gamoyenebis miuxedavad, sawarmoo mavneobis nawili mainc 
xvdeba samuSao zonaSi. am SemTxvevaSi dacvis efeqtur sa-
Sualebas warmoadgens samrewvelo ventilacia. misi daniS-
nulebaa saTavsebSi daamyaros normaluri mikroklimati.  

saTavsebsa da atmosferos Soris haercvla xorci-
eldeba bunebrivi an meqanikuri ventilaciis saSualebiT. 
saTavsebis bunebrivi ventilacia xorcieldeba saTavsis Si-
gniT da gareT haeris temperaturisa da wnevis sxvaobis 
xarjze. igi ekonomiuria da eqspluataciisaTvis martivi, 
magram gaaCnia naklic: saTavsSi haeri miewodeba winaswari 
damuSavebis gareSe (gaTboba, gaciveba, danamva an gaSroba). 

meqanikuri ventilaciis dros haercvla xorciel-
deba saventilacio milebisa da ventilatorebis saSuale-
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biT. amasTan, saTavsSi miwodebuli haeri SeiZleba winas-
war damuSavdes. 

moqmedebis xasiaTis mixedviT, ventilacia SeiZleba 
iyos adgilobrivi da saerTo. adgilobrivi gamwovi venti-
lacia axdens mavneobaTa mocilebas uSualod maTi gamo-
yofis adgilebSi. saerTo ventilaciis daniSnulebaa mTel 
saTavsSi sanitaruli normebis Sesabamisi pirobebis Seqmna. 

normaluri mikroklimatisa da haeris sisufTavis 
uzrunvelyofis yvelaze perspeqtiul saSualebas warmoad-
gens kondicireba, e.i. kondicionerebis saSualebiT saTavs-
Si xelovnuri klimatis Seqmna.  

im SemTxvevebSi, rodesac zemoTaRniSnuli meTo-
debiT SeuZlebelia mikroklimatis parametrebis normalu-
ri mniSvnelobisa da sahaero garemos sisufTavis uzrun-
velyofa, aucilebelia gamoviyenoT individualuri dacvis 
saSualebani. maT miekuTvneba damcavi kombinizonebi, maTSi 
sufTa haeris miwodebiT, specialuri Slemebi da mtver-
sawinaaRmdego respiratorebi. 

 
 

7. sawarmoo xmauri da vibracia 

7.1. xmaurisa da vibraciis maxasiaTeblebi 

 
xmauri aris sxvadasxva intensivobisa da simaRlis 

bgerebis erToblioba, romlebic uwesrigod icvleba gar-
kveuli drois ganmavlobaSi. fizikuri TvalsazrisiT, bge-
rebi warmoadgens drekadi garemos nawilakebis meqanikur 
rxeviT moZraobas smenadobis sixSiris diapazonSi. 

xmauris maxasiaTeblebia: bgeris intensivoba (Zala), 
bgeris sixSire, bgeruli talRis forma, bgeris xmamaR-
loba, simaRle da tembri. 

bgeris intensivoba ganisazRvreba bgeruli talRis 
mier erTi wm-is ganmavlobaSi gadatanili energiis rao-
denobiT, am talRis gavrcelebis mimarTulebis marTo-

bulad moTavsebul 1 m2 farTobSi. misi sazomi erTeulia 

vt/m2. bgeris intensivoba SeiZleba gamoisaxos bgeruli 
wnevis saSualebiT, romelic warmoadgens garemos moce-
mul wertilSi bgeruli talRis gavlisas warmoqmnil wne-
vis myisier mniSvnelobasa da imave wertilSi bgeruli 
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talRis gavlamde arsebul wnevis saSualo mniSvnelobas 
Soris sxvaobas. 

adamianis smeniTi organos mier aRqmuli wnevebis 
diapazoni Zalian didia, amitom bgeris intensivobas ga-
mosaxaven logariTmuli maxasiaTeblebiT, risTvisac gamo-
iyeneba bgeruli wnevis done da igi decibelebiT (db) izo-
meba. 

bgeruli rxevebis sixSire izomeba hercebiT. Adami-
anis yurs gaaCnia unari aRiqvas 20-20000 hercamde sixSiris 
bgerebi. am diapazonSi adamianis laparaks 200-dan 3500 hc-
mde sixSire Seesabameba. 

bgeris xmamaRloba aris smeniTi SegrZnebis Zalis 
sazomi da igi damokidebulia bgeris wnevasa da sixSireze. 
xmamaRlobis mixedviT sxvadasxva bgerebis erTimeoresTan 
Sesadareblad iyeneben xmamaRlobis dones, romlis sazom 
erTeuls warmoadgens f o n i.  

droiTi maxasiaTeblebis mixedviT, arCeven mudmiv 
da cvalebad xmaurs. mudmivia xmauri, romlis saSualo bge-
ruli done 8-saaTiani samuSao dRis ganmavlobaSi icvleba 
araumetes 5 db-isa. 

vibracia warmoadgens meqanikur rxevebs, romelic 
gadaecema adamianis mTel sxeuls an mis calkeul nawilebs. 
vibraciis ZiriTadi parametrebia sixSire, rxevis amplitu-
da, rxevis gavrcelebis siCqare da vibrosiCqaris done.  

xmauris dros meqanikuri rxevebis energia gadaice-
ma sahaero garemos saSualebiT, vibraciis zemoqmedebas 
adamiani ganicdis maSin, rodesac igi uSualod exeba merxev 
sxeuls. 

adamianis organizmze zemoqmedebis xasiaTis mixed-
viT, vibracia SeiZleba iyos saerTo da adgilobrivi (lo-
kaluri). saerTo vibracias iwvevs iatakis rxeva, xolo ad-
gilobriv vibraciebs ganicdian pnevmaturi instrumentebiT, 
mbrunavi an dartymiTi meqanizmebiT momuSaveebi.  

sixSiris mixedviT vibracia SeiZleba iyos dabal-
sixSiruli, sixSiriT 32 hc-mde da maRalsixSiruli _ 32 hc-
ze meti. yvelaze arasasiamovnoa 16-dan 250 hc-mde sixSiris 
vibraciebi, romelTa zemoqmedeba iwvevs vibrodaavadebas. 
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7.2. xmaurisa da vibraciis zemoqmedeba adamianis 
organizmze da maTi parametrebis normireba 

 
xmauris xamgrZlivi zemoqmedebisa da arasakmarisi 

dasvenebis SemTxvevaSi, SesaZlebelia ganviTardes smenis 
analizatorisa da gulsisxlZarRvTa sistemis mdgradi pa-
Tologiuri cvlilebebi, romlebic SemdgomSi iwvevs sisx-
lis mimoqcevis sistemis daavadebas (hipertonias) da smenis 
daqveiTebas. garda amisa, xmauri moqmedebs momuSavis reaq-
ciaze, adamianis saerTo fsiqikur mdgomareobaze, iwvevs 
arasasiamovno SegrZnenebs, swraf daRlilobas, rac, Tavis 
mxriv, zrdis travmatizmis safrTxes, aqveiTebs Sromisuna-
rianobasa da Sromis nayofierebas. 

xmauris mier gamowveul movlenebs gaaCnia kumula-
ciis (dagrovebis) unari. cvlilebebi grovdeba organizmSi 
da sul ufro metad moqmedebs nervul sistemaze. cnobilia, 
rom 120 db intensivobis xmauris 1 sT-is ganmavlobaSi ze-
moqmedebis Semdeg, saWiroa 5 sT-iT dasveneba, raTa aRdges 
normaluri smena. 

bgerebs, romelTa sixSire 20000 hc-s aRemateba, ewo-
deba ultrabgerebi da maTi aRqma adamianis yurs ar SeuZ-
lia. miuxedavad amisa, isinic arasasiamovnod moqmedeben 
adamianis organizmze.  

vibraciis uaryofiTi gavlena adamianis organizmze 
agreTve mravalgvaria. vibraciis xangrZlivi zemoqmedeba 
iwvevs nervuli energiis mniSvnelovan xarjvas, warmoad-
gens daRlilobisa da normaluri cxovelmyofelobis dar-
Rvevis mizezs, iwvevs Sinagani organoebisa da nervuli sis-
temis moqmedebis moSlas. vibraciis xangrZlivi zemoqmede-
bisas ziandeba nervuli sistema, saxsrebi, sisxlZarRvebi da 
sxva. 

adamianis organizmze yvelaze mavne zegavlenas ax-
dens maRali sixSirisa da mcire amplitudis mqone vibra-
ciebi, romlebic iwvevs Tavis tkivils, swraf daRlilobasa 
da mxedvelobis dazianebas. 
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7.3. xmaurisa da vibraciis winaaRmdeg brZolis 
RonisZiebebi 

 
adamianis organizmze xmaurisa da vibraciis zemoq-

medebis sawinaaRmdegod xorcieldeba teqnikuri, organiza-
ciuli da samedicino-profilaqtikuri RonisZiebebi. 

teqnikuri RonisZiebebidan ZiriTadia mowyobilo-
bebis racionaluri konstruqciebis damuSaveba, dartymiT 
momuSave manqana-meqanizmebis Secvla brunviTi manqana-me-
qanizmebiT, mowyobilobebis xarisxiani montaJi, maTi regu-
laruli remonti da xarisxiani SezeTva. 

xSir SemTxvevaSi naklebad xmauriani mowyobilo-
bebis Seqmna Zlier gaZnelebulia, amitom am dros auci-
lebelia: 1. xmaurisa da vibraciis wyaros izolacia bge-
raTsaizolacio da vibrosaizolacio saSualebebiT; 2. 
intensiuri xmauris mqone sawarmoo saTavsebis raciona-
luri dagegmareba; 3. sawarmoTa Siga zedapirebis bgeraT-
STanmTqmelobis gazrda specialuri masalebis gamoyene-
biT; 4. xis, plastmasisa da liTonis garsacmebisa da 
ekranebis mowyoba xmauriani danadgarebisTvis, romelTac 
Siga mxridan unda hqondes bgeraTsaizolacio Sreebi. 

vibrousafrTxo pirobebis uzrunvelsayofad mniSv-
nelovan teqnikur RonisZiebas warmoadgens: xeliT samuSao 
instrumentebis gaumjobeseba, axali tipis vibroinstrumen-
tebis konstruqciebSi vibroCamxSobebis gamoyeneba, mbru-
navi elementebis balansireba, calkeuli kvanZebis dasamza-
deblad msubuqi liTonebis gamoyeneba. 

lokaluri vibraciis Semcireba da iatakze an skamze 
misi gadacemis Tavidan acileba SeiZleba ganxorcieldes 
zambariani da rezinis amortizatorebis, qveSsadebebisa da 
sxva saSualebebis gamoyenebiT. 

xmaurisa da vibraciis winaaRmdeg brZolis orga-
nizaciuli RonisZiebebia Sromisa da dasvenebis racio-
naluri reJimis danergva, vibraciuli xelis instrumen-
tebiT muSaobis drois SezRudva, agreTve xmaurisa da vib-
raciis parametrebis faqtiuri sidideebis mudmivi kon-
trolis organizeba da momuSaveTa janmrTelobis mdgoma-
reobaze mudmivi dakvirveba. 

im SemTxvevaSi, rodesac SeuZlebelia samuSao ad-
gilze xmaurisa da vibraciis donis Semcireba normebiT 
dasaSveb mniSvnelobamde, aucilebelia gamoviyenoT indi-
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vidualuri dacvis saSualebani, rogoricaa antifoniani sa-
yurisebi, xmaursawinaaRmdego antifonebi, Slemebi, yursa-
debebi, antivibraciuli xelTaTmanebi da specialuri fex-
sacmeli. 

 
 

8. eleqtromagnituri velebi. optikuri da 
maionebeli gamosxivebani 

8.1. eleqtromagituri velebis, optikuri da 
maionebeli gamosxivebis zemoqmedeba adamianis 

organizmze 

 
Tanamedrove pirobebSi mecnierebisa da teqnikis 

sxvadasxva sferoebSi farTod gamoiyeneba sxvadasxva saxis 
eleqtromagnituri gamosxiveba. eleqtromagnituri talRe-
bis gamosxivebis wyaroebia eleqtromagnituri rxevebis ge-
neratorebi, antenuri mowyobilobani, calkeuli zemaRali 
sixSiris blokebi, magnetronebis kaToduri gamomyvanebi 
da sxva. 

gansazRvrul pirobebSi, sxivuri energiis zemoqme-
deba adamianis organizmisaTvis saxifaTo faqtors warmo-
adgens. adamianze misi mavne zemoqmedebis xarisxi damoki-
debulia gamosxivebis intensivobaze, zemoqmedebis xangrZ-
livobasa da talRis sigrZeze. 

didi intensivobis eleqtromagnituri velebis or-
ganizmze zemoqmedeba dakavSirebulia Tbur efeqtTan da 
organoebSi sisxlis mimoqcevis gaZlierebas iwvevs. igi 
gansakuTrebiT mavned moqmedebs Tvalis brolze. eleqtro-
magnituri velebis biologiuri aqtivoba izrdeba talRis 
sigrZis SemcirebasTan erTad da yvelaze didi aqtivoba 
axasiaTebs zemaRali sixSiris diapazonSi. 

saSualo intensivobis radiotalRebis zemoqmedeba 
ar iZleva Tbur efeqts, magram moqmedebs organizmSi mim-
dinare biofizikur procesebze, azianebs centralur ner-
vul da gul-sisxlZarRvTa sistemebs. am dros aRiniSneba 
Tavis tkivili, swrafi daRliloba da saerTo sisuste. 

infrawiTeli gamosxiveba warmoadgens optikuri ga-
mosxivebis erT-erT saxes. misi wyaroa nebismieri gamTbari 
sxeuli, magaliTad, Termoelementebi, fotorezistorebi, 
varvaris naTurebi da sxva. igi mavned moqmedebs adamianis 
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organizmis iseT mniSvnelovan organoebze, rogoricaa tvi-
nis garsi, tvinis qsovilebi, amasTan erTad, izrdeba orga-
nizmis temperatura nivTierebaTa cvlis gaZlierebis xarj-
ze. 

organizmze ultraiisferi gamosxivebis zemoqmede-
bis xasiaTis xarisxi damokidebulia talRis sigrZeze. 
magaliTad, 320 nm-ze mcire sigrZis ultraiisferi sxivebi 
SeiZleba gaxdes eleqtroSemduReblebisa da vercxliswy-
lian-kvarciani naTurebis momsaxure personalis Tvalebis 
profesiuli daavadebis _ eleqtrooftalmiis mizezi. misi 
gamovlineba xdeba muSaobidan ramdenime saaTis Semdeg da 
xasiaTdeba Semdegi simptomebiT: Tvalis quTuToebis ga-
wiTleba da Sesieba, wva TvalebSi da cremldena, sinaTlis 
SiSi. amasTan, xSirad ziandeba Tvalis rqovana garsi. 

ultraiisferi gamosxivebis didi doziT kanze 
zemoqmedebisas, viTardeba kanis daavadeba _ d e r m a t i t i. 

ukanasknel xans farTo gavrceleba pova lazeris 
sxivma. lazeri aris optikuri diapazonis eleqtromagni-
turi gamosxivebis generatori, romelSic SesaZlebelia 
gansazRvruli sigrZis talRaze didi simZlavris sinaTlis 
sxivis miReba. lazeruli gamosxivebis specifikur Tvisebebs 
warmoadgens sworxazovneba, monoqromatuloba da didi 
simZlavre. daufokusebel sxivs gaaCnia 1-2 sm sigane, xolo 
dafokusebuls _ 0,1 mm da ufro naklebi. dafokuseba saSua-
lebas gvaZlevs koncentracia gavukeToT udides energias 
Zalze mcire farTobze da miviRoT milionobiT gradusi 
temperatura. 

lazerebTan muSaobisas pirdapiri gamosxiveba mom-
saxure personalze moqmedebs mxolod usafrTxoebis we-
sebis uxeSi darRvevis dros, magram am SemTxvevaSi saxifa-
Toa arekvlili gamosxivebac. amitom Sromis dacvis Tval-
sazrisiT, ufro saxifaToa arekvlili sxivebis zemoqme-
deba. igi moqmedebs Tvalebze, kanze, tvinsa da Sinagan or-
ganoebze. gansakuTrebiT saxifaToa am sxivebis zemoqmedeba 
Tvalebze, radgan Tvalis rqovana garsi da broli ga-
mosxivebas afokusirebs badura garsze da koncentracias 
ukeTebs maT. garda gamosxivebisa, momuSaveebze moqmedebs 
agreTve am dros warmoqmnili 90-120 db intensivobis 
stabiluri an impulsuri xmauri. aqedan Cans, rom laze-
ruli danadgarebis momsaxureba moiTxovs mudmiv yurad-
Rebas da dakavSirebulia nervul-emociur daZabulobasTan.  

 35



ionizebul gamosxivebas ekuTvnis rentgenis da mci-
re talRis sigrZis mqone eleqtromagnituri rxevebis 
dros warmoqmnili sxivebi, agreTve α- da β- nawilakebi, 
pozitronebi da neitronebi. maionebeli gamosxiveba moq-
medebs adamianis organizmze rogorc gare, ise Siga das-
xivebis dros. gare dasxivebisas gansakuTrebiT saSiSia γ- 
sxivebi da rentgenis sxivebi, vinaidan maT gaaCniaT didi 
SeRwevadoba, xolo α- sxivebi naklebad saxifaToa. gamos-
xivebis wyarodan moSorebiT gamosxivebis intensivoba 
mcirdeba manZilis kvadratis proporciulad. 

Sinagani dasxiveba SesaZlebelia maSin, rodesac ra-
dioaqtiuri nivTierebebi xvdeba organizmis SigniT sasunT-
qi da saWmlis momnelebeli organoebis, agreTve dazia-
nebuli kanis saSualebiT. am dros gansakuTrebiT saxi-
faToa α- sxivebi, xolo β- da γ- sxivebi naklebad saxi-
faToa. 

rentgenis gamosxivebis wyaros warmoadgens eleqt-
rul-sxivuri milakebi, kenotronebi, magnetronebi da sxva 
eleqtrovakuumuri xelsawyoebi. 

 

8.2. eleqtromagnituri gamosxivebisgan dacvis 
organizaciuli da teqnikuri RonisZiebani 

 
maRalsixSiruli danadgarebis eqspluataciisas sa-

warmoebis SigniT eleqtromagnituri gamosxivebis daZa-
bulobis Semcireba SesaZlebelia ori gziT: 1. gamosxivebis 
wyaros kargi daekranebiT da SeerTebebSi kargi kavSiris 
uzrunvelyofiT. ekranebad SeiZleba gamoviyenoT maRali 
eleqtrogamtarobisa da kargi magnituri gamtarobis mqone 
masalebis (alumini, spilenZi, foladi) furclebi da ba-
deebi. antenuri gadamrTvelebisa da antenebis gatana auci-
lebelia calke SenobaSi; 2. gadamcemebis muSaobis distan-
ciuri marTviTa da kontrolis gaxorcielebiT daekrane-
buli saTavsidan (jixuridan). mowyobilobis muSaobaze vi-
zualuri dakvirveba xorcieldeba saTvalTvalo fanjris 
saSualebiT, romelSic Casmulia mina an liTonis badis 
ekrani. 

im SemTxvevaSi, rodesac aRniSnuli meTodebi ver 
uzrunvelyofs sakmaris dacvas, saWiroa gamoviyenoT indi-
vidualuri dacvis saSualebani, rogoricaa spectansacmeli 
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(xalaTebi, kostumebi) da saTvaleebi (OP3-5), romelTa mi-
nebi dafarulia amreklavi sinaTlegamtari SriT. Spectan-
sacmeli damzadebulia liTonis Zafis radioteqnikuri qso-
vilisagan. 

dacvis RonisZiebebidan Zalze mniSvnelovania ma-
RalsixSiruli danadgarebis swori ganlageba. maTi damon-
taJeba saWiroa kapitaluri kedlebisa da Weris mqone cal-
keul SenobebSi, sadac gareSe pirTa yofna dauSvebelia. 
garda amisa, didi mniSvneloba eniWeba eleqtromagnituri 
gamosxivebis intensivobis kontrols (gazomvas). igi saWi-
roa Catardes weliwadSi erTxel, agreTve maRalsixSi-
ruli danadgarebis gaSvebisas, remontisa da rekonstruq-
ciis Semdeg, sqemis Secvlisas, momsaxure personalis Sro-
mis pirobebis Secvlis dros. amasTan erTad, pasuxismge-
belma Tanamdebobis pirebma mkacrad unda adevnon Tval-
yuri, raTa momsaxure personali ar imyofebodes eleqt-
romagnituri gamosxivebis zonaSi dasaSveb droze meti xnis 
ganmavlobaSi. 

rogorc ki aRmoCndeba, rom eleqtromagnituri ve-
lis mier gamosxivebuli energia metia zRvrul dasaSveb 
mniSvnelobaze, saWiroa dauyovnebliv miviRoT zomebi aR-
moCenili uwesrigobis aRmosafxvrelad. 

 
 
9. eleqtrousafrTxoebis safuZvlebi 

9.1. eleqtruli deni da misi zemoqmedeba adamianis 
organizmze 

 
adamianis organizmze zemoqmedebisas eleqtrulma 

denma SeiZleba gamoiwvios dazianeba, romlis xarisxi da-
mokidebulia eqvs faqtorze, esenia: denis Zala, adamianis 
organizmis eleqtruli winaRoba, denis saxeoba da sixSire, 
qselis Zabva, organizmze denis zemoqmedebis xangrZlivoba 
da organizmSi denis gavlis gza. 

adamiani aRiqvams mis organizmSi gamaval samrewve-
lo sixSiris cvlad dens, rodesc denis Zala 0,6-1,5 ma-is 
tolia (mudmivi denisaTvis _ 5-7 ma). denis Zalis gazrdis 
dros misi zemoqmedeba Zlierdeba da 10 ma cvladi denis 
(mudmivi denisaTvis _ 60-80 ma) zemoqmedebisas, xdeba xelis 
kunTebis uneblie SekumSva, ris gamoc adamians ar SeuZlia 
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sxvisi daxmarebis gareSe ganTavisufldes dengamtari 
nawilisagan. 10 ma-ze meti denis dros xeli paralizdeba da 
Zneldeba sunTqva. rac metia denis Zala, miT ufro swrafad 
irRveva filtvebisa da gulis muSaoba. 100 ma da ufro meti 
sididis samrewvelo sixSiris cvladi denis dros TiTqmis 
myisierad (2-3 wm-is Semdeg) wydeba filtvebisa da gulis 
muSaoba. 

adamianis organizmSi gamavali denis Zala ganisazR-
vreba Sexebis ZabviTa da organizmis saerTo winaRobiT. 
adamianis organizmis eleqtruli winaRoba did farglebSi 
icvleba da damokidebulia sxvadasxva faqtorebze, rom-
lebic ganisazRvreba kanis mdgomareobiT da garemomcveli 
pirobebiT. yvelaze didi winaRoba gaaCnia adamianis kanis 
zeda Sres _ kanis rqovana garss. magaliTad, sufTa, mSra-
li da dauzianebeli kanis winaRoba 3×103-105 oms Seadgens, 
xolo Tu rqovana garsis mTlianoba darRveulia, mkveT-
rad mcirdeba winaRoba da Tu ki sul mocilebulia rqo-
vana garsi _ winaRoba SeiZleba 1000 omamdec Semcirdes. 

 
nax. 9.1. 

adamianis organizmis saerTo eleqtruli winaRoba 
SeiZleba warmovidginoT 9.1. naxazze mocemuli ekvivalen-
turi sqemis saSualebiT.  

adamianis organizmis gare winaRoba Sedgeba para-
lelurad CarTuli ori winaRobisagan: aqtiuri Rg da te-
vaduri 1/2πfc. moyvanili sqemis Sesabamisad, adamianis or-
ganizmis saerTo winaRoba SeiZleba ganisazRvros Semdegi 
formuliT: 

( )2
212 ggS fcRRRZ π++=  omi,   (9.1) 

sadac RS aris adamianis organizmis Siga winaRoba. igi war-
moadgens aqtiur winaRobas da damokidebulia adamianis 
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sxeulis im nawilis sigrZesa da ganivkveTze, romelSic 
gadis deni. 

organizmis qsovilebTan dengamtaris kontaqtis ad-
gilze warmoqmnili tevadoba C, samrewvelo sixSiris 
cvladi denis zemoqmedebisas mcire sidides warmoadgens, 
amitom igi mxedvelobaSi ar miiReba da adamianis or-
ganizmis mxolod aqtiur winaRobas iTvaliswineben. aqedan 
gamomdinare, organizmis saerTo winaRoba SeiZleba ga-
movsaxoT Semdegi formuliT: 

gS RRZ 2+=  omi,       (9.2) 

adamianis organizmis winaRoba didad aris damoki-
debuli kanis mdgomareobaze. kanis sxvadasxva dazianebebi, 
tenianoba da oflianiba agreTve sxva nivTierebebiT gaWu-
Wyianeba, mniSvnelovnad amcirebs winaRobas da misi sidide 
SeiZleba organizmis Siga winaRobamde (500 omi) daeces. 

garda amisa, adamianis organizmis winaRoba da maSa-
sadame, eleqtruli deniT dazianebis xarisxi, damokidebu-
lia modebul Zabvaze, denis Zalaze, denis saxeobasa da six-
Sireze, agreTve organizmze denis zemoqmedebis xangrZli-
vobaze. 

organizmze modebuli Zabvis gazrdasTan erTad, 
mkveTrad mcirdeba kanis winaRoba da Sesabamisad mTeli 
organizmis winaRobac. denis Zalisa da misi zemoqmedebis 
xangrZlivobis gazrda iwvevs winaRobis Semcirebas, radgan 
am dros izrdeba kanis adgilobrivi gaxureba, ris Sedegad 
xdeba sisxlZarRvebis gafarToeba da oflianobis gazrda. 

erTi da imave denis Zalis dros cvladi deni ufro 
saxifaToa, vidre mudmivi. cvladi denis sixSiris gazr-
dasTan erTad, adamianis organizmis winaRoba mcirdeba da 
10-20 khc sixSiris dros SeiZleba CaiTvalos, rom kanis 
gareTa Sres saerTod ar gaaCnia eleqtruli winaRoba. 

amitom, vinaidan adamianis organizmis winaRoba 
mraval faqtorzea damokidebuli da yvela am faqtoris 
winaswari gaTvaliswineba SeuZlebelia, samrewvelo six-
Siris cvladi denis dros adamianis organizmis winaRobas 
Tvlian mudmivad. ricxobrivad igi 1000 omis tolia. 

eleqtruli deniT daSavebis Sedegze did gavlenas 
axdens daSavebulis sxeulSi denis gavlis gza. Tu denis 
gavlis gzaze aRmoCndeba sicocxlisaTvis iseTi mniSvnelo-
vani organoebi, rogoricaa guli, filtvebi da Tavis tvini, 
maSin daSavebis safrTxe metad didia, vinaidan deni 

 39



uSualod moqmedebs am organoebze. amitom organizmSi 
denis gavlis gzebidan yvelaze saxifaToa gza “marjvena 
xeli _ fexebi” an “Tavi _ fexebi”, xolo yvelaze usafr-
Txoa gza _ “fexi _ fexi”. 

eleqtruli deniT daSavebis simZime didadaa da-
mokidebuli denis zemoqmedebis xangrZlivobaze. sxva erT-
nairi pirobebis SemTxvevaSi, rac metia denis moqmedebis 
dro, miT ufro mcire sididis denia saxifaTo. praqti-
kulad miRebulia, rom Tu denis zemoqmedebis dro ar 
aRemateba 0,1-0,2 wm-s, maSin uzrunvelyofilia usafrTxoeba. 

9.2. eleqtruli deniT gamowveuli travmebi da 
dazianebebi 

 
adamianis organizmSi eleqtruli denis gavla iw-

vevs Termul, meqanikur, qimiur da biologiur zemoq-
medebas, rac gamoixateba eleqtruli travmebisa da eleqt-
ruli dartymis saxiT. zogierT SemTxvevaSi dazianebis 
orive saxe erTdroulad warmoiqmneba. 

eleqtrul travmebs miekuTvneba eleqtruli sidam-
wvre, eleqtruli niSnebi kanze, kanis moliToneba, 
eleqtrooftalmia da meqanikuri dazianeba. 

eleqtruli travmebis yvelaze gavrcelebul saxes 
warmoadgens eleqtruli sidamwvre. warmoSobis mizezebis 
mixedviT igi ori saxisaa: eleqtruli deniTa da eleqt-
rorkaliT gamowveuli. eleqtruli deniT gamowveuli 
sidamwvre warmoiqmneba dengamtar nawilebTan adamianis 
sxeulis kontaqtis adgilebSi. am dros viTardeba I an II 
xarisxis sidamwvre. eleqtrorkaliT gamowveuli sidamwv-
re mZime xasiaTis dazianebaa, igi warmoiqmneba adamianis 
kanze eleqtruli rkalis maRali temperaturis (35000 da 
ufro meti) zemoqmedebis Sedegad da iwvevs mesame an me-
oTxe xarisxis damwvrobas. 

eleqtruli niSnebi kanze warmoadgens adamianis ka-
nis zedapirze denis zemoqmedebisas warmoqmnil nacrisfer 
an Ria-moyviTalo feris laqebs. xSirad am laqebs wriuli 
an ovaluri forma aqvs. maTi warmoqmnisas kanis dazia-
nebuli nawili magrdeba, magram igi umtkivneuloa da dro-
Ta ganmavlobaSi ibrunebs pirvandel fers, elastikuro-
basa da mgrZnobiarobas. 
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kanis moliToneba aris kanis siRrmeSi eleqtruli 
rkalis maRali temperaturis zemoqmedebiT gamdnari li-
Tonis umciresi nawilakebis SeWra. aseT movlenas adgili 
aqvs qselebSi mokled CarTvis dros, didi datvirTvis 
qveS myofi gamTiSvelebisa da denmkveTebis gamorTvisas. 
kanis dazianebuli ubani xasiaTdeba xorkliani da xisti 
zedapiriT. zogjer SeimCneva damwvrobiT gamowveuli kanis 
SewiTleba, romlis mizezia gamdnari liTonis mier kanqveS 
Setanili siTbo. 

eleqtruli rkali warmoadgens sinaTlis, agreTve 
ultraiisferi da infrawiTeli sxivebis intensiuri gamo-
sxivebis wyaros da man SeiZleba gamoiwvios eleqtro-
oftalmia _ Tvalis garegani garsis anTeba ultraiisferi 
sxivebis zemoqmedebiT. mZime xarisxis dazianebis dros 
xdeba Tvalis rqovana garsis anTeba, rac xangrZliv mkur-
nalobas saWiroebs. 

meqanikuri dazianeba denis zemoqmedebiT kunTebis 
uneblie krunCxviTi SekumSvis Sedegia, ris gamoc SeiZleba 
adgili hqondes kanisa da sisxlZarRvebis gaglejvas, ag-
reTve saxsrebis amovardnas da Zvlebis motexilobasac ki. 

eleqtruli denis zemoqmedebisas warmoebs cocxali 
qsovilebis agzneba, rasac Tan axlavs kunTebis uneblie 
krunCxviTi SekumSva da warmoiqmneba eleqtruli dartyma. 
miRebuli Sedegis mixedviT eleqtruli dartymebi iyofa 4 
xarisxis dazianebad: 1. kunTebis krunCxviTi SekumSva gone-
bis dakargvis gareSe; 2. kunTebis krunCxviTi SekumSva go-
nebis dakargviT, magram sunTqvisa da gulis muSaobis Se-
narCunebiT; 3. gonebis dakargva da gulis muSaobis an sun-
Tqvis darRveva; 4. klinikuri sikvdili anu sunTqvis damb-
la da sisxlis mimoqcevis moSla. 

adamianis organizmze eleqtruli denis zemoqmede-
bam SeiZleba gamoiwvios sikvdili eleqtruli Sokis, gu-
lis muSaobisa da sunTqvis moSlis gamo. gulis kunTze 
eleqtruli denis zemoqmedebisas warmoiqmneba gulis fib-
rilacia anu gulis kunTis ujredebis qaosuri da swrafi 
araTanabari SekumSva, romlis drosac guli veRar muSaobs 
rogorc tumbo, ris gamoc wydeba organizmSi sisxlis mi-
moqceva. 

eleqtruli Soki aris organizmis Taviseburi mZime 
nervul-refleqtoruli reaqcia eleqtruli denis amgznebi 
moqmedebis sapasuxod, rasac Tan sdevs sunTqvis, sisxlis 
mimoqcevisa da nivTierebaTa cvlis saxifaTo moSla. Sokis 
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mdgomareoba grZeldeba ramdenime wuTidan 24 saaTamde, 
ris Sedegad SeiZleba organizmi daiRupos, umniSvnelova-
nesi sasicocxlo funqciebis sruliad Caqrobis gamo an 
sruliad gamojanmrTeldes aqtiuri samedicino Carevis 
Sedegad. 

9.3. pirveli daxmarebis aRmoCena eleqtruli deniT 
dazianebis dros 

 
eleqtruli deniT dazianebis dros aucilebelia 

daSavebuli gavanTavisufloT denis zemoqmedebisagan da 
eqimis mosvlamde aRmovuCinoT pirveli samedicino dax-
mareba. rogorc cnobilia, dazianebis simZime damokidebu-
lia organizmze denis zemoqmedebis xangrZlivobaze, amitom 
didi mniSvneloba eniWeba daSavebulis swraf ganTavisuf-
lebas denis zemoqmedebisagan. es SeiZleba movaxdinoT 
sxvadasxva xerxiT. am xerxebidan ZiriTadia eleqtroda-
nadgaris im nawilis gamorTva, romelsac exeba daSave-
buli. gamorTva xdeba uaxloesi amomrTvelis, denmkveTis 
an sxva gamomrTveli aparatis gamorTviT. am dros mxed-
velobaSi unda miviRoT is, rom Tu daSavebuli iatakidan 
garkveul simaRlezea, ar Camovardes da ar daSavdes, ag-
reTve isic, rom danadgaris amorTvisas SeiZleba Caqres 
sinaTle, amitom mzad unda gvqondes sanTeli, CiraRdani, 
farani an sxva sanaTi mowyobiloba. 

Tu danadgaris swrafi amorTva SeuZlebelia (amom-
rTveli daSavebulidan Sor manZilzea), maSin saWiroa 
daSavebuli movaciloT dengamtar nawils. am dros 
damxmarem unda daicvas Sesabamisi usafrTxoebis wesebi, 
raTa TviTon ar moxvdes kontaqtSi dengamtar nawilebTan 
an daSavebulis sxeulis SiSvel nawilebTan, agreTve bi-
juri Zabvis zemoqmedebis qveS. 

400 v-mde Zabvis eleqtrodanadgarebSi dengamtari 
nawilebisagan daSavebulis mocileba SeiZleba mSrali tan-
sacmlis, xis mSrali sagnebis an dieleqtrikuli xelTaTma-
nebis gamoyenebiT, agreTve izolirebulsaxeluriani inst-
rumentebiT gamtarebis gadaWriT.  

400 v-ze maRali Zabvis mqone eleqtrodanadgarebSi 
saWiroa daSavebuli gavanTavisufloT maizolirebeli 
StangiT, mxolod winaswar unda CavicvaT dieleqtrikuli 
xelTaTmanebi da specialuri fexsacmelebi.  
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pirveli samedicino daxmarebis RonisZiebebi damo-
kidebulia daSavebulis mdgomareobaze denis zemoqmede-
bidan misi ganTavisuflebis Semdeg. Tu daSavebuli grZno-
bazea, xolo denis zemoqmedebis qveS iyo gulwasuli, sa-
Wiroa davawvinoT igi rbil qveSagebze da eqimis mosv-
lamde uzruvelvyoT misi sruli simSvide, pulsisa da 
sunTqvis meTvalyureoba. Tu daSavebuli denis zemoqme-
debisagan ganTavisuflebis Semdeg cudad sunTqavs an 
grZnobaze ar aris, maSin saswrafod unda miviRoT zomebi, 
raTa xelovnurad aRvudginoT sunTqva da CavutaroT 
gulis garegani masaJi. 

xelovnuri sunTqvis xerxebidan yvelaze efeqturia 
sufTa haeris Caberva “piridan pirSi” an “piridan 
cxvirSi”. Caberva unda moxdes wuTSi 10-12-jer. Tu am 
RonisZiebamac ar mogvca sasurveli Sedegi, saWiroa gulis 
garegani masaJi, romelic tardeba gulmkerdze biZgebis 
saxiT 4-6-jer dawoliT iseTnairad, rom gulmkerdis masam 
imoZraos vertikalurad 3-4-sm manZilze. yoveli 4-6 biZgis 
Semdeg saWiroa haeris Caberva, Semdeg biZgebi 4-6-jer, 
Semdeg isev haeris Caberva da a.S. am manipulaciis Ca-
tarebis dros gansakuTrebuli yuradReba unda mieqces 
imas, rom haeris Caberva da dawola gulmkerdze ar 
moxdes erTdroulad. 

9.4. dengantar nawilebTan Sexebis sxvadasxva 
SemTxvevebi 

 
adamianis daSaveba eleqtruli deniT SesaZlebelia 

dengamtar nawilebTan erTpolusa an orpolusa Sexebisas, 
agreTve Camiwebul aradengamtar nawilebTan Sexebisas, 
romlebic normaluri pirobebis darRvevis gamo aRmoCn-
dnen Zabvis qveS. am dros adamianis sxeulSi gamavali denis 
Zala, garda qselis parametrebisa da adamianis winaRobisa, 
damokidebulia qselis neitralis reJimze, romelic SeiZ-
leba iyos Camiwebuli an izolirebuli.  

neitralis yrud Camiwebisas, generatoris an trans-
formatoris gragnilis Sualeduri wertili mierTebulia 
Camamiwebel mowyobilobasTan uSualod an mcire winaRo-
bis saSualebiT (denis transformatoriT). 

izolirebuli neitralis SemTxvevaSi energiis wya-
ros Sualedur wertils ar gaaCnia eleqtruli kavSiri 
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Camamiwebel mowyobilobasTan an mierTebulia masTan di-
di winaRobis mqone aparatebis saSualebiT (Zabvis trans-
formatorebiT, tevaduri denebis kompensatorebiT da 
sxva). 

 

 
 

nax. 9.2. 
eleqtrul qselSi adamianis orfaza CarTvisas (nax. 

9.2.), igi xvdeba qselis xazuri Zabvis CveS qselis neit-
ralis reJimisagan damoukideblad da am dros organizmSi 
gamavali denis Zala gamoiTvleba Semdegi formuliT: 

ad

f

ad

x
ad R

U
R
UI

3
== ,   (9.3) 

sadac Ux da Uf aris qselis xazuri da da fazuri Zabvebi;   
Rad _ adamianis organizmis sruli winaRoba. 

im SemTxvevaSi, rodesac adamiani erTdroulad 
exeba fazur da nulovan sadenebs, maSin igi xvdeba fazuri 
Zabvis zemoqmedebis qveS. 

rogorc 9.2. nax.-ze moyvanili sqemidan Cans, aseTi 
Sexebis dros adamians miwisgan izolacia (rezinis fexsac-
melebi, dieleqtrikuli xaliCa da sxva) ver icavs. 

eleqtrul qselSi adamianis erTfaza CarTvisas mis 
sxeulSi gamavali denis sidideze did gavlenas axdens  
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nax. 9.3. 
qselis mkvebavi wyaros (generatori, transformatori) 
neitralis reJimi. 

yrudCamiwebulneitralian qselebSi, neitralis Ca-
mamiweblis winaRoba ramdenime oms Seadgens, rac gaci-
lebiT naklebia gamtarebis izolaciis winaRobasa da te-
vadur winaRobaze miwis mimarT. am SemTxvevaSi, Tu miwis 
mimarT fazebis gamtarobas mxedvelobaSi ar miviRebT, 
eleqtrul qselSi erTfaza CarTvisas (nax. 9.3.) adamianis 
organizmSi gamavali denis sidide gamoiTvleba Semdegi 
formuliT: 

0RR
U

I
+

=
ad

f

ad

   (9.4) 

sadac R0 aris neitralis Camamiweblis winaRoba. 
vinaidan R0 gacilebiT naklebia vidre Rad (R0<< 

Rad), misi sidide SeiZleba mxedvelobaSi ar miviRoT da 
maSin SegviZlia davweroT: 

ad

f

ad R
U

I =
   (9.5) 

e.i. yrudCamiwebulneitralian qselSi erTfaza CarTvisas, 
adamiani xvdeba fazuri Zabvis zemoqmedebis qveS. am Sem-
TxvevaSi masSi gamavali denis Zala mniSvnelovnad aris 
damokidebuli gruntis (iatakis), fexsacmlis da TviT 
adamianis sxeulis eleqtrul winaRobebze da ar aris da-
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mokidebuli qselis izolaciis winarobasa da miwis mimarT 
qselis tevadobaze. 

izolirebul neitralian qselebSi erTfaza CarTvi-
sas (nax 9.4), adamianis organizmSi gamavali denis Zala di-
dad aris damokidebuli fazuri sadenebis izolaciis wina-
Robaze da maT tevadobaze miwis mimarT. 

am SemTxvevaSi adamianis sxeulSi gamavali denis Za-
la ganisazRvreba Semdegi formuliT: 

 

 
nax. 9.4. 

 

ZR
U

I
+

=
ad

f

ad 3
3

   (9.6) 

sadac Z aris miwis mimarT fazuri sadenebis sruli wi-
naRoba (aqtiuri da tevaduri). 

im SemTxvevaSi, rodesac qseli mcired gavrcobilia, 
misi fazebis tevadoba miwis mimarT mcirea da amitom te-
vaduri winaRobac SeiZleba mxedvelobaSi ar miviRoT. aqe-
dan gamomdinare, zemomoyvanil formulaSi Z-is nacvlad 
unda Caisvas fazebis aqtiuri winaRoba miwis mimarT, anu 
izolaciis winaRoba Riz, xolo rodesac Riz>> Rad, maSin 
organizmSi gamavali denis sidide ganisazRvreba Semdegi 
formuliT: 

iz

f

ad R
U

I
3

= ,    (9.7) 

e.i. rac metia qselis izolaciis winaRoba, miT naklebi deni 
gadis adamianis organizmSi. 
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gavrcobil qselebSi, rodesac qselSi CarTulia 
momxmareblebis didi raodenoba, izolaciis winaRobas mci-
re sidide gaaCnia, xolo tevadoba miwis mimarT sakmaod 
didia, amitom Z<<Rad da adamianis organizmSi gamavali 
denis sidide tolia: 

ad

f

ad R
U

I = ,     (9.8) 

e.i. izolirebulneitralian gavrcobil qselebSi erTfaza 
CarTvis dros adamiani xvdeba fazuri Zabvis qveS da mis 
organizmSi gamavali denis sidideze fazebis izolaciis wi-
naRoba mcire gavlenas axdens. 
 
9.5. eleqtruli denis gandineba miwasTan SerTvis 

dros. Sexebis Zabvis zemoqmedeba 
 

miwasTan SerTva ewodeba eleqtrodanadgarebis 
Zabvis qveS myofi nawilebis SemTxveviT eleqtrul kavSirs 
im konstruqciul nawilebTan, romlebic izolirebuli ar 
aris miwisagan, an uSualod miwasTan kavSirs. miwasTan Se-
rTva SeiZleba gamoiwvios izolaciis dazianebam, eleqtro-
danadgarebis dengamtr nawilebsa da Camiwebul gamtars 
Soris kontaqtis warmoqmnam, Zabvis qveS myofi gawyvetili 
gamtaris miwaze davardnam. 

izolaciis dazianebis dros warmoiqmneba mokled 
SerTvis deni, romelic danadgaris korpusisa da liTo-
nuri Camamiweblis saSualebiT ganedineba miwaSi. am dros 
yvela danadgari (nax 9.5.), romlebsac gaaCnia liTonuri 
kavSiri am korpusTan, miiRebs miwis mimarT potencials, 
romelic toli iqneba Camamiweblis potencialisa 

ϕCam=Im.S⋅RCam,    (9.9) 
sadac Im.S aris miwasTan mokled SerTvis deni; RCam aris 
Camamiweblis winaRoba.  

9.5. naxazze mocemulia eleqtrodanadgarebis sami 
korpusi, romlebic mierTebulia saerTo CamamiwebelTan. 
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n
ax. 9.5. 

 
Tu miwaze mdgomi adamiani xeliT exeba danadgaris 
korpuss, maSin misi xeli miiRebs Camamiweblis potencials 
ϕCam, xolo fexebi _ nadagis zedapiris potencials ϕf. amis 
gamo, adamianis xelsa da fexebs Soris aRiZvreba po-
tencialTa sxvaoba, romelsac Sexebis Zabva ewodeba da igi 
gamoisaxeba Semdegi tolobiT: 

fCamSex ϕϕ −=U    (9.10) 

9.5. naxazze mocemuli I mrudi gviCvenebs eleqtro-
danadgaris korpusze mokled SerTvisas gruntis zedapirze 
potencialebis ganawilebas, xolo meore mrudi _ Sexebis 
Zabvis cvlilebas Camamiweblidan mocilebis dros. Tu 
danagaris korpusTan SexebaSi myofi adamiani dgas uSu-
alod CamamiwebelTan, maSin fexebisa da xelis poten-
cialebi erTnairia da Sexebis Zabva nulis tolia. Camami-
weblidan mocilebis dros Sexebis Zabva izrdeba, vinaidan 
mcirdeba fexebis anu miwis zedapiris potenciali da Se-
xebis Zabva aRwevs maqsimums, rodesac adamiani exeba im 
danadgaris korpuss, romelic imyofeba miwaSi denis gan-
dinebis zonis gareT, e.i. Camamiweblidan 20 m da ufro met 
manZilze da am dros Sexebis Zabva tolia: 

Camm.SSex RIU ⋅=    (9.11) 
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9.6. bijuri Zabvis zemoqmedeba 

 
eleqtrodanadgarebis eqspluataciis procesSi Se-

iZleba adgili hqondes avariul situacias, rodesac izo-
laciis dazianebis an SiSveli sadenis miwasTan Sexebis ga-
mo deni iwyebs gandinebas miwaSi. denis gandineba warmoebs 
radialuri mimarTulebiT (nax. 9.6.)  

am SemTxvevaSi, Tu adamiani denis gandinebis zonaSi 
aRmoCndeba, igi SeiZleba moxvdes Zabvis zemoqmedebis qveS, 
im SemTvevaSic ki, rodesac igi ar exeba eleqtro danad-
garis nawilebs. amis mizezia is, rom niadagis im wertilebs, 
romlebsac erTdroulad exeba adamianis fexebi, gaaCnia 
sxvadasxva potencialebi, e.i. am SemTxvevaSi adamiani aR-
moCndeba bijuri Zabvis zemoqmedebis qveS. 

bijuri Zabva ewodeba Zabvas denis wredis or wer-
tils Soris, romlebic erTimeorisagan dacilebulia bijis 
manZilze. bijuri Zabva ganisazRvreba Semdegi formuliT: 

( )axx
aIU ba +

=−=
π

ρϕϕ
2bij ,   (9.12) 

 

 
nax. 9.6. 
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sadac I aris miwaSi gandinebis deni; ρ _ gruntis kuTri 
winaRoba; x _ manZili miwaSi denis gandinebis wertilidan 
uaxloes fexamde; α _ adamianis bijis sigrZe (gamoTvlis 
dros igi miiReba 0,8 m-is toli). 

rogorc am tolobidan da 9.6. naxazidan Cans, rac 
ufro vSordebiT miwaSi denis gandinebis wertils, miT 
ufro mcirdeba bijuri Zabva da gandinebis wertilidan 20 
m manZilze praqtikurad nulis toli xdeba. 

bijuri Zabvis zemoqmedebis qveS adamianis moxved-
risas, wredi ikvreba SedarebiT usafrTxo gziT “fexi _ 
fexi”, magram 100 v da meti bijuri Zabvis dros iwyeba fexis 
kunTebis krunCxvebi, adamiani SeiZleba daeces miwaze, ris 
gamoc gaizrdeba mis sxeulze modebuli potencialTa 
sxvaoba da daSavebis safrTxe. amis gamo dauSvebelia 
xalxis maxloeba miwaze dagdebul sadenTan 4-5 manZilze 
daxurul saTavsebSi da 8-10 m manZilze Ria moednebze. Tu 
aucilebloba moiTxovs miwaze dagdebul Zabvis qveS myof 
sadenTan miaxloebas, saWiroa es gavakeToT mokle nabi-
jebiT an cal fexze xtunviT. 

 
 

10. eleqtrodanadgarebis usafrTxoebis 
uzrunvelyofis teqnikuri da organizaciuli 

RonisZiebani 

10.1. qselebisa da danadgarebis izolaciis 
gamocda, winaRobis gazomva da misi mudmivi 

kontroli 

 
rogorc zemoT iyo aRniSnuli, izolirebulneitra-

lian qselebSi adamianis erTfaza CarTvisas, mis orga-
nizmSi gamavali denis sidide ganisazRvreba izolaciis wi-
naRobiTa da miwis mimarT fazebis tevadobiT. Tu izo-
laciis winaRoba didia, organizmSi gamavali denis sidide 
umniSvneloa, xolo izolaciis winaRobis Semcirebisas, ro-
desac qselis tevadoba didia, organizmSi gamavali denis 
sidide izrdeba da adamiani SeiZleba aRmoCndes xazuri 
Zabvis zemoqmedebis qveS. 

Camiwebulneitralian qselebSi adamianis erTfaza 
CarTvisas, mis organizmSi gamavali denis sidide ar aris 
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damokidebuli izolaciis winaRobaze, magram izolaciis da-
zianebam SeiZleba gamoiwvios mokled SerTva da adamianis 
eleqtruli deniT daSaveba. 

zemoTqmulidan gamomdinare, izolaciis dazianebis 
gamo, eleqtruli deniT adamianis daSavebisa da eleqt-
rodanadgarebis mwyobridan gamosvlis Tavidan asacileb-
lad aucilebelia regularulad warmoebdes izolaciis 
mdgomareobis gamocda da mudmivi kontroli. 

izolaciis mdgomareobis gamocdisas, misi winaRoba 
ganisazRvreba modebuli zabvis fardobiT gaJonvis denis 
sididesTan. rodesac izolacia wesrigSia, misi winaRoba 
daaxloebiT mudmiv sidides warmoadgens da gaJonvis deni 
modebuli Zabvis proporciulia. izolaciis mdgomareobis 
gamocdis erT-erTi xerxia masze gazrdili Zabvis modeba, 
romlis drosac warmoebs izolaciis eleqtruli simtkicis 
Semowmeba, agreTve adgilobrivi defeqtebis aRmoCena. de-
feqturi izolaciisaTvis kritikuli Zabva iwvevs misi wina-
Robis mkveTr Semcirebas da gaJonvis deni iwyebs mkveTr 
gazrdas da Zabvis romeliRac mniSvnelobaze warmoebs izo-
laciis garRveva. praqtikulad dadgenilia, rom izolaciis 
defeqtis aRmosaCenad sakmarisia gamosacdeli gazrdili 
Zabvis modeba erTi wuTis ganmavlobaSi, radgan drois 
gazrdam SeiZleba gamoiwvios wesrigSi myofi izolaciis 
dazianeba. 

eqspluataciis procesSi eleqtrodanadgarebis den-
gamtari nawilebis izolacia Zveldeba, irRveva da SeiZle-
ba uvargisi gaxdes tenis, mwvave orTqlisa da gazebis ze-
moqmedebis, agreTve meqanikuri dazianebis gamo. amitom 
izolaciis mdgomareobis kontrolisaTvis warmoebs misi 
winaRobis perioduli gazomva. gazomva tardeba megommet-
ris saSualebiT rogorc gamorTuli eleqtrodanadgaris 
SemTxvevaSi, ise misi nominaluri Zabvis qveS yofnisas. 1000 
v-mde Zabvis qselebSi TiTeuli ubnis izolaciis winaRoba 
calkeul fazaze ar unda iyos 0,5 mgom-ze naklebi. gazomvis 
Sedegad gamovlindeba dabali izolaciis winaRobis mqone 
ubnebi, romlebic saWiroebs profilaqtikuri RonisZiebe-
bis Catarebas, raTa Tavidan aviciloT miwaze SerTva an 
fazebs Soris mokled SerTva. 

garda izolaciis winaRobis gamocdisa da misi 
sididis perioduli gazomvisa, warmoebs izolaciis 
mudmivi kontroli e.w. “sami voltmetris sqemiT” (nax 10.1.) 
am SemTxvevaSi voltmetrebi varskvlavuradaa CarTuli  

 51



 
nax. 10.1. 

 
Camiwebul nulovan wertilTan. TiToeuli voltmetri aC-
venebs Zabvas fazas da miwas Soris. normalur pirobebSi sa-
mive voltmetris Cveneba erTnairia da daaxloebiT ener-
giis wyaros fazuri Zabvis tolia. im SemTxvevaSi, rodesac 
moxdeba fazis miwasTan mokled SerTva, am fazasa da miwas 
Soris Zabva gaxdeba nulis toli, xolo danarCen or fazaze 
CarTuli voltmetrebis Cveneba gaizrdeba xazur Zabvamde. es 
saSualebas mogvcems swrafad aRmovaCinoT dazianeba da 
aRmovfxvraT uwesrigoba. 
 

10.2. damcavi Camiweba 
 

eleqtruli deniT gamowveuli travmebis Tavidan 
asacileblad, dacvis erT-erT ZiriTad saSualebas warmo-
adgens damcavi Camiweba. damcavi Camiweba ewodeba eleqt-
rodanadgarebis im liTonuri aradengamtari nawilebis mi-
erTebas miwasTan Camamiwebuli sadenebisa da Camamiweble-
bis saSualebiT, romlebic normalur pirobebSi Zabvis 
qveS ar imyofeba, magram SeiZleba aRmoCndes Zabvis qveS 
sxvadasxva darRvevebis gamo (nax. 10.2.). 
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nax. 10.2. 
 

eleqtrodanadgarebis korpusebisa da konstruqcie-
bis damcavi Camiweba gamoiyeneba 1000 v-mde Zabvis izolire-
bulneitralian qselebSi da 1000 v-ze maRali Zabvis ro-
gorc izolirebulneitralian, aseve Camiwebulneitralian 
qselebSi. 1000 v-mde Zabvis Camiwebulneitralian qselebSi 
damcavi Camiweba ar gamoiyeneba, radgan igi ver uzrunvel-
yofs adamianis dacvas eleqtruli deniT dazianebisagan. 

damcavi Camiweba moqmedebs Semdegi principiT: im 
SemTxvevaSi, rodesac izolaciis garRvevis gamo, eleqtro-
danadgarebis liTonuri nawilebi aRmoCndeba Zabvis qveS 
da danadgars ara aqvs mowyobili damcavi Camiweba, aseT 
liTonur nawilebTan Sexeba qselis erT-erT fazasTan 
Sexebis tolfasia. xolo, rodesac mowyobilia damcavi 
Camiweba, miwis mimarT korpusis fazagarRveuli nawilebis 
Zabva mcirdeba, amitom maTTan Sexebisas adamianis orga-
nizmSi gamavali denis sidide usafrTxoa adamianis sicocx-
lisa da janmrTelobisaTvis. 

korpusze, romelsac mowyobili aqvs damcavi Cami-
weba, erT-erTi fazis garRvevisas, korpusi aRmoCndeba Zab-
vis qveS, romelic tolia: 

CamCamCam RIU ⋅=    (10.1) 
xolo, Tu adamiani Seexeba korpuss, aRmoCndeba Sexebis 
Zabvis zemoqmedebis qveS, romelic toli iqneba: 

CamSex UU ⋅= α ,   (10.2) 
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sadac α aris Sexebis koeficienti, romelic cvalebadobs 0-
dan 1-mde Camiwebis adgilidan mocilebasTan erTad. 

maSasadame, adamianis organizmSi gamavali denis si-
dide am SemTxvevaSi SegviZlia ganvsazRvroT Semdegi for-
muliT: 

ad

CamCam

ad

Cam

ad

Sex

ad R
RI

R
U

R
U

I
⋅⋅

===
αα

,  (10.3) 

e.i. Sexebis Zabva da adamianis organizmSi gamavali 
denis sidide SeiZleba mniSvnelovnad SevamciroT Sexebis 
koeficientis SemcirebiTa da mcire winaRobis mqone Cama-
miweblebis gamoyenebiT. 

 

10.3. Camamiweblebis saxeebi da maTi winaRobis 
normireba 

 
eleqtrodanadgarebis mimarT Camamiweblebis gan-

lagebis Sesabamisad gamoiyeneba gamotanili da konturuli 
damcavi Camiweba. gamotanili Camiwebis dros Camamiwebeli 
ewyoba dasacavi mowyobilobidan garkveul manZilze, xo-
lo konturuli Camiwebis dros dasacavi mowyobilobebis 
irgvliv ewyoba e.w. Camamiwebeli konturi erTimeoresTan 
sartyeliT SeerTebuli Camamiweblebis saSualebiT. 

Camamiwebeli SeiZleba iyos bunebrivi da xelov-
nuri. bunebriv Camamiweblad SeiZleba gamoviyenoT samSe-
neblo da sawarmoo konstruqciebisa da komunikaciebis 
eleqtrogamtari nawilebi, rogoricaa miwis qveS moTav-
sebuli wyalgayvanilobisa da sxva liTonis milebi, garda 
im milebisa, romlebic gamoiyeneba wvadi airebisa da siT-
xeebis gamtarad. bunebriv Camamiweblad SeiZleba gamovi-
yenoT agreTve miwis qveS moTavsebuli kabelebis tyviisa 
da aluminis garsacmebi. 

xelovnur Camamiweblad gamoiyeneba miwaSi moTav-
sebuli 35-50 mm diametris foladis milebi, foladis kuT-
xovanebi an aranakleb 100 mm2 ganivkveTis foladis sal-
teebi. 

daproeqtebis sanitaruli normebis Sesabamisad, da-
dgenilia Camamiwebeli mowyobilobebis winaRobis Semdegi 
maqsimaluri mniSvnelobebi: 1. 1000 v-ze maRali Zabvis Cami-
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webulneitralian eleqtrodanadgarebSi 5,0≤CamR omi; 2. 
1000 v-ze maRali Zabvis izolirebulneitralian eleqtro-
danadgarebSi 

m.S

Cam I
R 250

≤  an 
m.S

Cam I
R 125

≤  

es ukanaskneli gamosaxuleba gamoiyeneba im SemTxvevaSi, 
rodesac erTi da igive Camamiwebeli gamoiyeneba 1000 v-mde 
da 1000 v-ze maRali Zabvis mqone momxmareblebisaTvis; 3. 
1000 v-mde Zabvis izolirebuleitralian eleqtrodanadga-

rebSi ≤CamR 10 omi 100 kva-ze naklebi simZlavris danadga-

rebisaTvis da ≤CamR 40 omi _ danarCen SemTxvevebSi; 4. ra-

diodanadgarebisaTvis ≤CamR 4 omi. 
 

10.4. danuleba 

 
1000 v-mde Zabvis Camiwebulneitralian qselebSi 

damcavi Camiweba araefeqturia, vinaidan miwasTan erTfaza 
SerTvisas mokled SerTvis deni ar aris sakmarisi damcavi 
saSualebebis asamoqmedeblad (dnobadi mcvelebi, dacvis 
avtomatebi) da ar aris uzrunvelyofili qselis dazia-
nebuli ubnis avtomaturi amorTva. aseT eleqtrodanadga-
rebSi damcavi Camiwebis mowyobisas korpusze mokled Ser-
Tvis dros warmoqmnili miwaze mokled SerTvis deni to-
li iqneba: 

Cam

f

m.S RR
U

I
+

=
0

.    (10.4) 

Tu aseTi sididis deni gaivlis korpusis Camami-
webelSi didi xnis ganmavlobaSi, Camiwebul danadgarze mo-
debuli potenciali iqneba: 

Cam

Camf

CamCamCam RR
RU

RII
+

==
0

.    (10.5) 

igi fazuri Zabvis naxevris tolia, rodesac RCam=R0: xolo, 
rodesac RCam>R0, kidev ufro met sididesac miaRwevs, e.i. 
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aseT qselebSi damcavi Camiweba ver uzrunvelyofs saimedo 
dacvas eleqtruli deniT dazianebisagan. 

yovelive zemomoyvanili msjelobidan gamomdinare, 
1000 v-mde Zabvis Camiwebulneitralian qselebSi damcavi 
Camiweba ar gamoiyeneba. eleqtruli denisagan adamianis 
dacvis uzrunvelsayofad gamoiyeneba danuleba, rac uzrun-
velyofs qselis im ubnis avtomatur gamorTvas, romelSic 
moxda korpusze mokled SerTva. 

 danuleba ewodeba eleqtrodanadgaris im araden-
gamtari liTonuri nawilebis winaswar mierTebas trans-
formatoris an generatoris mravaljer Camiwebul nulo-
van (neitralur) sadenTan, romlebic normalur pirobebSi 
Zabvis qveS ar imyofeba, magram SeiZleba Zabvis qveS 
aRmoCndes, sxvadasxva darRvevebis gamo (nax.10.3). 

 
nax 10.3. 

 
am SemTxvevaSi kropusze SerTva erTfaza mokled 

SerTvis tolfasia, ris gamoc amoqmeddeba maqsimaluri 
denuris dacva da amoirTveba qselis dazianebuli ubani. 

eleqtruli deniT dazianebisagan saimedo dacvis uz-
runvelsayofad saWiroa avariuli ubnis swrafi amorTva, 
risTvisac faziTa da nulovani sadeniT Seqmnili mokled-
SerTuli wredis winaRoba unda iyos mcire, raTa mokled 
SerTvis denma miaRwios iseT sidides, rom imoqmedos 
dacvis saSualebebma. am SemTxvevaSi, mokled SerTvis densa 
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da damcavi saSualebebis amoqmedebis dens Soris unda iyos 
Semdegi damokidebuleba: 

amoqmm.S KII ≥ ,      (10.6) 

sadac K aris koeficienti da mas gaaCnia Semdegi mniSv-
nelobebi: dnobadi mcvelebis gamoyenebisas K=3; avtoma-
tebis gamoyenebisas, Tu maTi normaluri deni 100 a-mdea _ 
K=1.4, xolo danarCeni avtomatebisaTvis K=1,25; feTqeb-
saSiS saTavsebSi dnobadi mcvelebiT dacvisas K=4,0; feT-
qebsaSiS saTavsebSi avtomaturi gamTiSvelebiT dacvisas 
K=6,0. 
 

10.5. damcavi amorTva 

 
eleqtrodanadgarebis konstruqciul nawilebze sa-

xifaTo Zabvis warmoqnisagan dacvis efeqtur saSualebas 
warmoadgens damcavi amorTva. igi swrafmoqmedi dacvaa, 
romelic uzrunvelyofs eleqtrodanadgaris amorTvas 
masSi eleqtruli deniT daSavebis pirobebis warmoqmnisas. 

damcavi amorTva SeiZleba gamoviyenoT rogorc 
izolirebulneitralian, ise Camiwebulneitralian qseleb-
Si. magram igi gansakuTrebiT efeqturia im SemTxvevebSi, 
rodesac gaZnelebulia Camiwebis an danulebis mowyoba 
(gadasaadgilebel danadgarebSi, mudmivi gamyinvarebis an 
kldovani gruntis pirobebSi), an SeuZlebelia Camiwebisa 
da danulebis mowyoba (samfaza sistemis samkuTxa Seer-
Tebis dros).  

Tu korpuss ar gaaCnia Camiweba an danuleba, kor-
pusze izolaciis garRvevisas, igi aRmoCndeba miwis mimarT 
Zabis qveS. am Zabvis warmoqmna aamoqmedebs reles da 
mwyobridan gamosuli eleqtrodanadgari avtomaturad 
amoirTveba qselidan. Tu korpusi Camiwebuli an danule-
bulia, korpusze izolaciis garRveva gamoiwvevs miwaze 
mokled SerTvas, rac damcavi amorTvis amoqmedebis mizezs 
warmoadgens. garda amisa, damcavi amorTva reagirebs sam-
faza sistemis SesaZlo arasimetriulobaze, dasacavi mo-
wyobilobis korpusis Zabvis cvlilebebsa da sxva darRve-
vebze.  
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10.6. eleqtroteqnikuri damcavi saSualebani 

 
eleqtroteqnikuri damcavi saSualebani warmoad-

gens gadasatan mowyobilobebs, romlebic emsaxureba ada-
mianis dacvas eleqtruli denis, eleqtruli rkalisa da 
eleqtromagnituri velis zemoqmedebisagan. isini SeiZleba 
davyoT oTx jgufad:  

1. maizolirebeli saSualebani uzrunvelyofs ada-
mianis eleqtrul izolacias dengamtari an Camiwebuli na-
wilebisagan an miwisagan. saimedoobis xarisxis mixedviT 
arsebobs ZiriTadi da damatebiTi maizolirebeli damcavi 
saSualebani. ZiriTads ekuTvnis saSualebani, romelTa 
izolaciasac SeuZlia saimedod gauZlos eleqtrodanad-
garis muSa Zabvas da romelTa saSualebiTac SesaZlebelia 
Sexeba Zabvis CveS myof dengamtar nawilebTan. aseTi 
saSualebebia: a) 1000v-mde Zabvis danadgarebSi _ dieleqt-
rikuli xelTaTmanebi da dieleqtrikulsaxeluriani inst-
rumentebi, agreTve denis maZieblebi; b) 1000 v-ze maRali 
Zabvis danadgarebSi maizolirebeli Stangebi, maizoli-
rebeli da densazomi marwuxebi da Zabvis maCveneblebi. 

 damatebiTi maizolirebeli damcavi saSualebani emsa-
xureba ZiriTadi saSualebebis damcavi moqmedebis gaZli-
erebas da gamoiyeneba maTTan erTad. aseTebia dieleqt-
rikuli fexsacmeli, botebi da maizolirebeli xaliCebi, 
xolo 1000 v-ze maRali Zabvis danadgarebSi _ dieleqt-
rikuli xelTaTmanebi. amasTan unda gvaxsovdes, rom mai-
zolirebeli Stangebi da marwuxebi, densazomi marwuxebi, 
Zabvis maCveneblebi da dieleqtrikuli xaliCebi SeiZleba 
gamoviyenoT daxurul saTavsebSi, xolo Ria moednebze _ 
mxolod mSral amindSi. 

2.  SemomRobi damcavi saSualebani gankuTvnilia den-
gamtari nawilebis droebiT SemosaRobad, raTa Tavidan 
aviciloT maTTan SemTxveviTi Sexeba da saxifaTo manZil-
ze miaxloeba, agreTve sakomutacio aparatebze SecdomiTi 
operaciebis Catareba. am saSualebebs ekuTvnis droebiTi 
gadasatani SemoRobvebi, maizolirebeli safenebi, droebi-
Ti gadasatani Camamiweblebi da gamafrTxilebeli plaka-
tebi. 

3.  damcavi ekranebi gamoiyeneba momuSaveTa dasacavad 
eleqtromagnituri gamosxivebisagan. es ekranebi unda gan-
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lagdes eleqtromagnituri gamosxivebis wyaroebis siaxlo-
ves. 

4. individualuri damcavi saSualebani gamoiyeneba 
momuSaveTa individualurad dasacavad sinaTlis, Tburi 
da meqanikuri zemoqmedebisagan. maT ekuTvnis damcavi saT-
valeebi, airwinaRebi, specialuri xelTaTmanebi da sxva. 

yvela gamoyenebuli eleqtroteqnikuri damcavi sa-
Sualeba mTlianad unda akmayofilebdes maT mimarT waye-
nebul moTxovnebs Tavisi konstruqciiT, zomebiT, masaliT, 
meqanikuri da eleqtruli simtkiciT. 

yoveli gamoyenebis win saWiroa Semowmdes eleqt-
roteqnikuri damcavi saSualebebis gamarTuloba, unda mo-
xdes maTi garegani daTvaliereba, mtvrisagan gawmenda. 
amasTan, saWiroa Semowmdes dieleqtrikuli xelTaTmanebis 
mTlianoba. 

 
    

11. manqana da meqanizmebis eqsploataciis 
usafrTxo pirobebi. 

amwe satransporto samuSaoebis usafrTxoeba. 
 

11.1. sawarmoo danadgarebis mimarT  
        wayenebuli saerTo moTxovnebi. 

  
     sawarmoo danadgarebis mimarT wayenebuli saerTo 
moTxovnebi dadgenilia saxelmwifo  standartiT 12.2.003-74. 
aq mocemulia Ria konstruqciaSi Semavali dacvis sa-
Sualebebze wayenebuli saerTo moTxovnebi. garda amisa 
sawarmoo danadgarebisa da teqnologiuri procesebis 
specifikuri Taviseburebani maTi saxeobis mixedviT gaTva-
liswinebelia calkeuli saxelmwifo standartebiT. 
     ZiriTadi saerTo moTxovnebidan aRsaniSnavia Semdegi: 
sawarmoo danadgarebi unda pasuxobdes montaJis, eqsplu-
ataciis, remontis, Senaxvisa da transportirebis usafr-
Txoebas. garda amisa unda iyos afeTqeba-xanZarusafrTxo. 
yovelive es gaTvaliswinebuli unda iyos danadgaris mTe-
li samsaxuris periodSi usafrTxoebis uzrunvelsayofad.  
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     sawarmoo danadgarebis usafrTxoebis uzrunvelyofa 
unda warmoebdes konstruqciuli gadawyvetis, moqmedebis 
principis, kinematikuri sqemebis, muSa sxeulis, muSa pa-
rametrebis swori SerCeviT da sxvadasxva dacvis sa-
Sualebebis gamoyenebiT. 
     yvela saxis teqnologiuri danadgarebis muSaobis 
usafrTxo pirobebis SeqmnisaTvis upirveles yovlisa, 
saWiroa manqanis daTvaliereba, dazeTva, daSla, awyoba, 
moweseba, gawmenda warmoebdes  daubrkolebriv da mo-
xerxebulad. 
     manqana-meqanizmebis dagegmarebisa, maTi warmoebaSi 
racionaluri ganlagebisa da eqspluataciis procesSi 
Sromis dacvis ZiriTad amocanas warmoadgens mSromelTa 
janmrTelobis dacva, sawarmoo travmatizmis likvidacia 
da Sromis saukeTeso pirobebis Seqmna. 
      manqana-meqanizmebis usafrTxo eqspluataciisaTvis di-
di mniSvneloba aqvs maTi muSaobis saimedobas da kon-
struqciuli elementebis simtkices. agregatebis konstruq-
ciuli simtkice ganisazRvreba rogorc masalebis maxa-
siaTeblebiT, SeerTebis xarisxiT / moqlonebiT, SeduReba, 
xraxnuli SeerTeba da sxva/, aseve eqsploataciis piro-
bebiT / didi cveTa, garemos koroziuli moqmedeba da sxva/. 
garda amisa, danadgarebis saimedobaze didi mniSvneloba 
aqvs gamzom-sakontrolo xelsawyoebis, avtomaturi marT-
visa da regulirebis mowyobilobebis normalur muSaobas. 
     sawarmoo danadgarebis konstruqcia unda iZleodes 
mcdari CarTvebis SemTxvevaSi eleqtruli deniT daSavebis 
Tavidan acilebis saSualebas. agregatis eleqtroamZravi 
da wnevis qveS momuSave sistemebi /airis. orTqlis pnev-
matiuri, hidravlikuri da sxva sistemebi/ unda pasuxobdes 
usafrTxoebis saerTo moTxovnebs.  
     yvela sawarmoo danadgari unda uzrunvelyofdes gare-
momcveli garemos sisufTaves, raTa ar dabinZurdes igi 
mavne nivTierebebis gamonayofebiT zRvruli dasaSveb kon-
centraciaze metad. 
     imisaTvis, rom adamianis sxeulma muSaobis dros ar 
ganicados daZabuloba, saWiroa marTvis organoebi, damx-
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mare da gamzom makontrolirebeli mowyobilobebi racio-
nalurad iqnes ganlagebuli adamianis antropometriuli 
monacemebis gaTvaliswinebiT. 
     

11. 2. manqana – danadgarebis saxifaTo zona. 
 

     Tanamedrove qarxnebis saamqroebi  aRWurvilia sxvada-
sxva saxis dazgebiT da teqnologiuri mowyobilobebiT. 
yvela am manqanebze  muSaobis dros saqme gvaqvs e.w. saSiS 
zonasTan. 
     manqanis saxifaTo zona is sivrcea, romelSic mudmivad 
an periodulad warmoiqmneba adamianis sicocxlis da jan-
mrTelobisaTvis saSiSi pirobebi. saSiS zonas warmoadgens 
is sivrce sadac adgili aqvs manqanis Ria nawilebis, da-
samuSavebeli detalebis da sxva meqanizmebis brunviT an 
wrfiv moZraobas, radgan manqanis moZrav nawilebTan 
Sexebam SeiZleba gamoiwvios sxeulis dazianeba. gansa-
kuTrebiT saSiSia SemTxvevebi, rodesac manqanis moZravi 
nawilebis saSualebiT SeiZleba moxdes momsaxure per-
sonalis tansacmlis an Tmebis CaTreva. 
      saxifaTo zona SeiZleba Seiqmnas manqanis gareTac 
magaliTad, liTonebis civad damuSavebis dros Carxis 
Wris zonidan SeiZleba moxdes burbuSelis (anaxleCis), ga-
texili an cudad damagrebuli nawilis, satexis an saWrisis 
gamotyorcna. 
     efeqturi damcavi saSualebebis SeqmnisaTvis saWiroa 
kargad vicodeT manqanis muSaobis dros warmoqmnili sa-
SiSroebani. 
     xifaTi lokalizebulia sivrceSi, sadac moTavsebilia 
quroebi, lilvebi, kbilana Tvlebi, savali xraxnebi, jaW-
vuri gadacemis borblebi da sxva moZravi nawilebi. saSiS 
zonas warmoadgens agreTve danadgaris Ria dengamtari 
nawilebis irgvliv myofi sivrce an is samuSao zona, sadac 
adgili aqvs Tbur, eleqtromagnitur da sxva mavne gamo-
sxivebebs, agreTve xmauris, vibraciis, ultrabgeris, mavne 
airebis, mtveris da sxva mavneobis zemoqmedebas momsaxure 
personalze. rogorc vxedavT saxifaTo zonis mdebareoba 
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da zomebi sivrceSi damokidebulia mTel rig faqtorebze 
da SeiZleba iyos mudmivi /jaWvuri, Rveduri, kbilana ga-
dacemebi da sxva/ da cvladi /saglinavi dgarebis moq-
medebis sivrce, Wris zona da a.S./ 
     manqanebis da meqanizmebis moZravi nawilebi maSinaa 
saSiSi, rodesac isini ar arian saTanadod daculni. am 
dros manqanis momsaxure personali SeiZleba SemTxveviT 
Seexos danadgaris moZrav nawils, ris gamoc mosalod-
nelia TiTebis, xelis mtevnebis da a.S. moWyleta an dam-
tvreva. TiTebisa da xelis mtevnebis tramvebi umetesad wne-
xebze muSaobisas da sawarmoo mowyobilobebis gamorTvis 
dros xdeba. meqanizmebis wrfivi an brunviTi moZraobis 
dros warmoiqmneba saSiSi zona iq, sadac sruldeba sa-
muSao operaciebi an im adgilebSi sadac moZraoba ga-
daecema erTi nawilidan meores. 
     gansakuTebiT saSiSia Tu manqanis nawilebi asruleben 
Semxvedr brunviT moZraobebs an mbrunavi nawili miemar-
Teba uZravi nawilis mimarT. 
     liTonebis da sxva maasalebis damuSavebis dros ad-
gili aqvs didi raodenobiT sxvadasxva sididis nawila-
kebis da burbuSelis gamotyorcnas. xSirad maTTan erTad 
gamoityorcneba mWreli iaraRis namtvrevebic. isini sak-
marisad did manZilze ifanteba da Tvalsa da saxis travmis 
realur safrTxes qmnian. gamotyorcnis manZili damoki-
debulia gamotyorcnili burbuSelis masaze, mocilebis mo-
mentSi wrfiv siCqareze da mis mimarTulebaze. burbuSe-
lasTan erTad SeiZleba gamoityorcnos frezis momtvre-
uli kbilebi, safrez Carxebze, yovelive es ra Tqma unda 
moqmedebs saSiSi zonis zomebze da mis mdebareobaze sivr-
ceSi. 
 

 
11. 3. dacvis teqnikuri saSualebebi. 

 
    ZiriTad teqnikur saSualebebs, romlebic uzrunvel-
yofen manqanis, meqanizmis da dazgebis usafrTxoebas, mie-
kuTvneba SemomRobi da damcavi mowyobilobebi, usafrTxo-
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ebis signalizacia, blokireba, distanciuri marTva da teq-
nikuri usafrTxoebis saSualebebi. 
     manqana da meqanizmebis dagegmarebis dros unda gavi-
TvaliswinoT mowyobilobebi, romlebic gamoricxaven ada-
mianis saSiS zonaSi SemTxveviTi moxvedris SesaZleblobas. 
SemomRobi mowyobiloba gamoiyneba manqanis moZravi ele-
mentebis, danadgaris dengamtari nawilebis, intensiuri ga-
mosxivebis (Tburi, eleqtromagnituri, maionebeli), sxva-
dasxva mavneobis gamoyofis adgilebis da sxva saSiSi zo-
nebis izolirebisaTvis. SemomRobi mowyobilobebi ukeTde-
baT agreTve did simaRleebze ganlagebul samuSao zonebs. 
     SemomRobi mowyobilobani gansxvavdebian konstruqci-
uli formiT da daniSnulebis mixedviT is damokidebulia 
mocemuli sawarmoo manqanebis, dazga-mowyobilobebis da 
sxva danadgarebis konstruqciul Taviseburebebze, muSa zo-
naSi momsaxure personalis mdebareobaze, teqnologiuri 
proceebis mimdinareobis dros gamoyofili mavneobis da 
saSiSroebis specifikaze. 
     SemomRobi mowyobilobani mzaddeba sxvadasxva masali-
sagan /liToni, plastmasi, merqani, organuli mina da sxva/ 
SeduRebiT an CamosxmiT miRebuli garsacmebis, CarCoebis, 
karkasze damagrebuli mavTulis badis, xisti mTliani fa-
rebis saxiT da sxva. 
     SemomRobi mowyobilobebi iyofa sam ZiriTad jgufad: 
stacionaruli, moZravi (mosaxsneli) da gadasatani. 
     stacionaluri SemomRobi mowyobilobebi SeiZleba pe-
riodulad davSaloT damxmare operaciebis Catarebis Se-
mTxvevaSi, /muSa iaraRis Secvla, dazeTva, detalis sakont-
rolo gazomvebis Catareba da a.S./. isini sruldeba ise, 
rom gaatarebs dasamuSavebel detals da ar uSvebs mom-
saxure personalis xels saTanado teqnologiuri Riobis 
mcire zomebis gamo. aseTi SemoRobva SeiZleba iyos mTli-
ani, rodesac ifargleba saSiSi zona manqanasTan erTad da 
nawilobrivi, rodesac manqanis saSiSi zonis izolacias 
vaxdenT, mTliani /sruli/ SemoRobvis magaliTebia, eleq-
tro mowyobilobebis gamSvebi an gamanawilebeli fari, 
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ventilatoris garsacmi, tumboebis eleqtro Zravis kor-
pusi da a.S. 
     moZravi /mosaxsneli/ SemomRobi mowyobilobebi dab-
lokebulia manqanis an meqanizmis muSa organosTan da sa-
SiSroebis SemTxvevaSi xuravs muSa zonas. gadasatani Se-
momRobi mowyobilobebi warmoadgenen droebiT dacviT 
saSualebebs. maT iyeneben saremonto da gasamarTi sa-
muSaoebis Catarebis dros dengamtar nawilebTan SemTxve-
viTi Sexebis, damwvrobis da travmebis Tavidan asacileb-
lad. garda amisa maT iyeneben SeduRebis mudmiv samuSao 
adgilebSi eleqtruli rkalis da ultraisferi gamosxi-
vebis zemoqmedebisagan gareSe pirTa dasacavad. isini mzad-
debian umetesad 1,7 m simaRlis faris saxiT. 
     mosaxsneli SemomRobi mowyobilobebi mzaddeba furc-
lovani foladisagan sisqiT 0,8 mm, furclovani alumini-
sagan sisqiT 2mm da magari plastmasisagan sisqiT 4 mm, maTi 
masa ar unda aRematebodes 6 kg, gadaadgilebisaTvis sak-
marisi unda iyos 40 n Zala da iRebodes daZvrisTanave, 
xolo maTi damagreba ar unda  moiTxovdes saxrasnissa da 
gasaRebebs. 
     SemomRobi meqanizmis dasaTvaliereblad an haeris na-
kadis moZraobisaTvis SemomRobi mowyobilobis calkeuli 
nawilebi unda iyos CarCoseburi, badiseburi, gamWvirvale 
an Jaluza saxis. CarCos RreCo an Jaluzis Wrilis sigane 
ar aRematebodes 10 mm, xolo badis ujredis zomebi unda 
iyos ara umetes 10 X 10 mm. garda amisa SemomRobi mow-
yobilobis Siga zedapiri mbrunavi an moZravi nawilisagan 
unda iyos dacilebuli ara nakleb 50 mm. 
     SemomRobi mowyobilobebis Siga zedapiri unda SeiRe-
bos wiTel ferSi, xolo gare zedapiri yviTlad. saxel-
mwifo standarti 15548-70. 
     SemomRobi mowyobilobebi unda iyos saTanadod xan-
gamZle, mdgradi, mtkice meqanikuri zemoqmedebis mimarT, 
cecxlgamZle da amave dros ar unda uSlides xels muSa 
operaciebs. 
    mcveli mowyobilobebis daniSnulebaa manqana meqaniz-
mebze muSaobis dros momsaxure personalze saSiSi piro-
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bebis Seqmnisas an muSa reJimebidan romelime parametris 
gadaxris Sedegad gamowveuli avariuli situaciebis Tavi-
dan acileba. 
     avariebis an meqanizmebSi detalebis dazianebis /damtv-
revis/ teqnikuri mizezebidan aRsaniSnavia mowyobilobis 
gadatvirTva an moZravi nawilebis dadgenili zRvrebidan 
gamosvla, wnevis, temperaturis, muSa siCqareebis, denis 
Zalis uecari momateba da sxva. aseT SemTxvevebSi mcveli 
mowyobiloba avtomaturad gamorTavs danadgars. magali-
Tad, wnevis qveS momuSave danadgarebze farTod gamoi-
yeneba zambaruli, membranuli da berketuli damcavi sar-
qvelebi zedmeti wnevis warmoSobis sawinaaRmdegod, liTo-
nebis WriT damuSavebisas suportis gadaadgilebis didi 
siCqareebis dros meCarxe yovelTvis ver aswrebs dro-
ulad gamorTos miwodebis meqanizmi da mWreli iaraRi 
SeiZleba moxvdes Spindelis brunvis areSi, ramac SeiZleba 
gamoiwvios saWrisis damtvreva da avaria. 
     amwe satransporto manqanebze tvirTis zeawevisas Sem-
zRudvelis mtyunebis SemTxvevaSi tvirTma SeiZleba miaR-
wios amwis fermas, gawydes bagiri da Camovardnilma 
tvirTma gamoiwvios momsaxure personalis an gareSe 
pirTa travma. mcveli mowyobilobebi aucilebelia gavi-
TvaliswinoT afeTqeba saSiS danadgarebze. magaliTad, sa-
SemduReblo sanTuris anTebisas SesaZlebelia alis uku-
dartyma /alis generatorSi SeRweva da misi afeTqeba/. amis 
Tavidan asacileblad acetilenis generatorebs aqvT 
wyliT saketi mowyobilobebi. 
     amgvarad gamorTuli manqanis an kvanZis muSaobis aR-
dgenis mixedviT damcavi saSualebebi SeiZleba iyos sami 
sistemis: avtomaturad aRmdgeni, xeliT CarTviT da damcavi 
saSualebebis gangeb Sesustebuli nawilis SecvliT. am uka-
nasknelis magaliTs warmoadgens manqanebsa da meqanizmebSi 
gadatvirTvis sawinaaRmdegod gamoyenebuli liTonis wki-
rebi, sogmanebi, romlebiTac kbilana an Skivi manqanebSi 
damagrebulia amZrav lilvze da gaangariSebulia gark-
veul datvirTvaze, Tu muSaobis dros datvirTvam ga-
daaWarba dasaSvebs wkiri an sogmani gadaiWreba da kbilana 
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an Skivi imoZravebs uqm svlaze. manqanis muSaobis ganax-
lebisaTvis saWiroa gadaWrili wkiri Seicvalos axliT. 
     adamianis saSiSA zonaSi moxvedris Tavidan acilebis 
mizniT damcavi SemoRobvasTan erTad an damoukideblad 
manqanebsa da meqanizmebze ewyoba blokireba, mabloki-
rebeli mowyobilobebis daniSnulebaa aaridon warmoSo-
bili saSiSroeba im dros. rodesac momsaxure personalis 
TviTneburma moqmedebam SeiZleba gamoiwvios misi trav-
mireba da danadgaris avaria. 
     moqmedebis principis mixedviT mablokirebeli mowyo-
bilobebi gvxvdeba: meqanikuri, eleqtruli, fotoeleqtru-
li, hidravlikuri, pnevmaturi, kombinirebuli. bolo xa-
nebSi warmoebebSi vxvdebiT radiaciul principze momuSve 
mablokirebel mowyobilobebs. am SemTxvevaSi gamosxivebis 
wyaro moTavsebulia samajurSi an beWedSi, romelsac muSa 
atarebs xelze. saSiS zonasTan xelis miaxloebisas sama-
juri an beWedi, rogorc gadamwodi, imoqmedebs dacvis sqe-
mis meSveobiT samuxruWo mowyobilobaze da erTdroulad 
gamorTavs manqanis eleqtroamZravs. analogiurad imoqme-
debs fotoeleqtruli mablokirebeli mowyobilobebi. isi-
ni warmoadgenen e.w. warmosaxviT bariers, romlis areSic 
moxvdeba ra raime ucxo sxeuli, specialuri aparati myisve 
imoqmedebs damcav mowyobilobaze. amrigad, am SemTxvevaSi 
damcavi dabrkoleba iqmneba sinaTlis nakadiT, romelic 
ecema fotoelements da marTavs mablokirebel mowyo-
bilobas. 
      manqanisa da meqanizmebis distanciuri marTva saSua-
lebas iZleva gamoviyvanoT adamiani saSiSi zonidan da 
SevamsubuqoT misi Sroma. 
      arsebobs distanciuri marTvis Semdegi xuTi sistema: 
meqanikuri, pnevmaturi, hidravlikuri, eleqtruli da kom-
binirebuli. 
     meqanikuri marTva yvelaze martivia, moZraoba gadae-
cema SedarebiT mokle manZilze, berketebis, gvarlis, jaW-
vis da specialuri manipulatorebis saSualebebiT. 
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     pnevmatur sistemaSi marTva ganxorcielebulia Sekum-
Suli haeriT. hidravlikur sistemaSi moZraobis gadasa-
cemad gamoiyeneba siTxe /zeTi, emulsia, wyali/. 
     eleqtrulma sistemam farTo gamoyeneba hpova, vinaidan 
sxva sistemebTan SedarebiT martivia da masTan erTad, 
teqnologiuri procesis CarTva gamorTva warmoebs swra-
fad da Sor manZilze. distanciuri marTvis kombinirebuli 
sistema warmoadgens sxvadasxva sistemebis Sexamebas, ufro 
xSirad eleqtrulis hidravlikurTan an pnevmaturTan. 
     mowyobilobis dagegmarebis procesSi usafrTxoebis 
sakiTxebis gadasawyvetad saWiroa gaviTvaliswinoT sxva-
dasxva specialuri dacvis saSualebebi. maT miekuTvneba: 
damcavi Camiweba da amorTva, romelic gamoricxavs ada-
mianis eleqtrtuli deniT daSavebis saSiSroebas, dengam-
tar nawilebze izolaciis dazianebis Sedegad danadgaris 
korpusze Zabvis gadasvlis SemTxvevaSi. garda amisa usafr-
Txoebis specialur mowyobilobebs warmoadgenen: adgi-
lobrivi gamwovi ventilaciis sistemebi, mavneobebis gamo-
yofis adgilebis lokalizacia, radioaqtiuri gamosxive-
bisagan, atmosferuli eleqtrobisagan dacvis saSualebebi, 
xmauris mayuCebi, vibromaqrobebi, specialuri mtver-air 
mimRebebi, adgilobrivi ganaTebis sistemebi da sxva. 
     manqanebis da meqanizmebis moulodneli da TviTne-
burad CarTvis sawinaaRmdegod marTvis saxelurebs ukeT-
debaT fiqsatorebi, originaluradaa gadawyvetili wnexeb-
ze muSaobis usafrTxoeba ori RilakiT an ori saxeluriT. 
am SemTxvevaSi wnexis CarTvis dros momsaxure personalis 
orive xeli dakavebulia da gamoricxulia saSiS zonaSi 
misi xelebis moxvedris SesaZlebloba. 
     specialuri dacvis saSualebebi xSirad ormag funqcias 
asruleben, magaliTad salesi Carxis saxexi qargoli gar-
sacmi erTdroulad icavs momsaxure personals da amave 
dros gamoyenebulia fxvieri burbuSelis pnevmotranspor-
tirebisaTvis. 
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11. 4. amwe – satransporto samuSaoebis usafrTxoeba. 
 
     amwe - satransporto samuSaoebi sruldeba yvela saxis 
warmoebebSi da Ria moednebze. ZiriTadad tvirTis aweva, 
gadatana, datvirTva, gadmotvirTva meqanizebulia, magram 
zogjer xeliTac sruldeba. 
     xeliT gadatanis dros Sromis moqmedi kanonmdeblo-
biT tvirTis dasaSvebi masa da manZili normirebulia 
muSis asakisa da sqesis mixedviT da ar unda aRematebodes: 

1. mozardTaTvis /16-18 w/ qalebi – 10 kg. 
2. mozardTaTvis /16-18 w/ vaJebi – 16 kg. 
3. qalebi /18 w da meti/ - 20 kg. 
4. mamakacebi – mtvirTavebi – 50 kg. 

     gadatanis manZili horizontalurad SezRudu-
lia da ar unda aRematebodes 60 metrs, xolo vertikaluri 
simaRle daxrili sibrtyis gamoyenebiT – 3 metrs. 

     rodesac tvirTis masa aRemateba 50 kg, xolo 
awevis simarle ki 3m, maSin datvirTva – gadmotvirTvis 
samuSaoebi unda Sesruldes manqana-meqanizmebiT. 

     50 – 500 kg-mde masis tvirTi unda gadaizidos 
mcire meqanizmebis /jalambari, tvirTamwe, bloki, urika, 
transportiori da sxva/, xolo 500 kg meti masis tvirTi – 
specialuri manqana - meqanizmebiT/ amwe-manqanebi, liftebi, 
konveierebi, avtosatvirTveli da sxva./ 

     datvirTva – gadmotvirTvis samuSaoebisadmi wa-
yenebuli saerTo moTxovnebi da maTi usafrTxo eqsplu-
ataciis pirobebi dadgenilia saxelmwifo standartiT 
II.3.009-76/ 

     tvirTis xeliT gadazidvis dros usafrTxoebis 
teqnikis moTxovnebi dadgenili Sromis kanonmdeblobiT. 
tvirTis epizoduri an erTjeradi aweva da gadazidva ar 
unda aRematebodes 10 cikls cvlaSi, radgan normiT 
dadgenilze meti masis tvirTis xSirad awevis dros da did 
manZilze gadazidvis SemTxvevaSi SesaZloa adgili qondes 
muSis fizikur gadatvirTvas. samuSao adgili da Sromis 
pirobebi unda Seesabamebodes usafrTxoebis teqnikis 
moTxovnebs, kerZod, iataki da datvirTva-gadmotvirTvis 
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baqanebi kargad unda iyos mowesrigebuli da sakmarisad 
ganaTebuli. 

     tvirTis asawevad daxrili sibrtyeebis gamoye-
nebis dros saWiroa optimaluri daxris kuTxis SerCeva da 
damcavi bortebis gaTvaliswineba, radgan tvirTis dacu-
reba an Camovardna SesaZloa gaxdes axlo myofi xalxis  
daSavebis mizezi. tvirTamwe manqanebisadmi usafrTxoebis 
teqnikis ZiriTadi moTxovnebi dadgenilia samTo-teqniku-
ri zedamxedvelobis wesebisa da normebis mixedviT. 

     tvirTamwe manqanebis yvela nawilebi, detalebi 
da damxmare mowyobilobebis meqanizmebi damzadebis mixed-
viT, SeduRebis xarisxiT, gamoyenebuli masaliT, simtkiciT, 
demontaJebisa da eqspluataciis pirobebiT unda akmayo-
filebdes saxelmwifo standartebiT gaTvaliswinebul 
normebs, wesebs da teqnikur moTxovnebs. 

      amwe – satransporto manqanebis usafrfxo eqs-
pluatacia moiTxovs yvela  misawvdomi moZravi da mbru-
navi nawilebis SemoRobvas. unda gamovricxoT yvela gau-
Tvaliswinebeli kontaqti moZrav tvirTTan da meqaniz-
mebTan da amave dros unda uzrunvelyoT meqanizmebis, 
damxmare, tvirTsataci da Cabmis mowyobilobebis saimedo 
simtkice. 

     stacionaruli tvirTamwe manqanebi damontaJe-
buli unda iyos myar saZirkvelze iseTnairad, rom gamo-
ricxuli iyos maTi TviTneburi moZraoba an gadabruneba. 

     moZravi amweebis mdgradobis koeficienti yvela 
Zalis /ZiriTadi damatebiTi/ gaTvaliswinebiT ar unda iq-
nes 1,15-ze naklebi, xolo marto muSa Zalis moqmedebisas 
1,4- ze naklebi. 

     TiToeuli tvirTamwe manqana unda gamoicados 
nawilobriv SemowmebiT /garegani daTvalierebiT/ yovel-
wliurad da sruli SemowmebiT – 3 weliwadSi erTxel. am 
dros awarmoeben daTvalierebas, statikur da dinamikur 
gamocdas. 

statikuri gamocdisas amwis kakvze Camokideben 
normaze 25%-iT met tvirTs, Semdeg am tvirTs asweven 100 
mm simaRleze da gaaCereben aseT mdgomareobaSi 10 wT. am 
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xnis ganmavlobaSi tvirTi ar unda CamoiSvas anda raime 
deformacias ar unda qondes adgili. 

dinamikuri gamocdisas kakvze kideben normaze 10%-
iT meti masis tvirTs, awarmoeben awevas ramodenimejer 
mTel simaRleze da amowmeben muxruWebis, simaRlis 
SemzRudvelis da sxva meqanizmebis saimedo moqmedebas. 

amwis Semowmebis dros gansakuTrebuli yuradReba 
eqceva bagirebis mdgomareobas, radgan bagiris gawyvetamac 
SeiZleba gamoiwvios adamianis msxverpli, bagiris 
gawyvetis ZiriTadi mizezia arasakmarisi simtkice an misi 
calkeuli mavTulebis dazianeba. bagiris simtkicis maragis 
Semowmeba warmoebs formuliT:  

P      PP    > K 
  S                                    (11,1) 
sadac: P - bagiris gamgleji Zalaa, niutoni 
        S - bagiris maqsimaluri daWimuloba, niutoni 
        K - simtkicis maragi. 
     bagiris simtkicis maragi aiReba normebiT amwis 

daniSnulebisa da misi muSaobis reJimis mixedviT: tvirTis 
awevisaTvis 3-8; xalxis gadayvanisas 9 da meti. gansa-
kuTrebiT saSiSia amweebis eqspluataciis procesSi asawevi 
tvirTis didi simaRlidan Camovardna, romelic SeiZleba 
daeces, amwis moqmedebis zonis SigniT. am SemTxvevaSi sa-
SiSi zonis sigane damokidebulia mTel rig faqtorebze da 
ganisazRvreba formuliT: 

 

                          S=VC[m(I-cosν)+П 
  
sadac: m  -  zambaris sigrZea, m. 
         C   -  tvirTis awevis simaRle m. 

             ν   -    zambarasa da vertikalur  RerZs Soris    
              kuTxe 
             П  -     manZili zambaris Cabmis wertilidan   
               konstruqciis simZimis centramde. 

 
amwis moZravi nawilebi daculi unda iyos liTonis 

badiT an garsacmiT. amwis eleqtromowyobiloba, dengam-
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  amwis moZravi nawilebi daculi unda iyos liTonis 

badiT an garsacmiT. amwis eleqtromowyobiloba, dengam-

tari nawilebi unda Semowmdes da mas unda qondes blo-

kireba, raTa misi moxsna SeuZlebeli iyos_Zabvis gamor-

Tvis gareSe.  

isriani amwis muSaoba da gadaadgileba eleqtro-

gadamcemi xazebis axlos warmoebs usafrTxoebis wesebis 

dacviT da eleqtrogadamcemi xazis mflobelisgan specia-

luri nebarTvis aRebiT. 

amwe manqanebze samuSaod daiSvebian aranakleb 18 

wlis asakis  pirni, romlebmac gaiares samedicino Semowme-

ba, profesiuli swavlebis sruli kursi, Caabares gamocda 

da aqvT saTanado mowmoba. 

   

     

                                 Q    

                 

 

 

        

 

   

 

 

 

 

 

 

 

 

 

 

 

nax. 11.1   saSiSi zonis ganmsazRvreli sqema. 

 

1_ zambara  2_Camovardnili elementi. 

meqanizmis saxifaTo zona naCvenebia isriT. 



saSiSi zonis sigane SeiZleba gamovTvaloT 
gamartivebuli formuliT: 

   
    S = 1,25V eC        (11,3) 
 
sadac: e – horizontalur mdgomareobaSi dasa-

montaJebeli konstruqciis   
 sigrZe naxevaria m. 

C _    tvirTis awevis simaRle m. 
 
amwe manqanebis usafrTxo eqspluatacia didadaa da-

mokidebuli tvirTamwe meqanizmebis uavario muSaobaze. am 
mizniT amweebze gaTvaliswinebulia tvirTamweobis Sem-
zRudveli. misi daniSnulebaa avtomaturad gamorTos 
TviTamwevi meqanizmis Zrava, rogorc ki kakvze Camo-
kidebuli tvirTi  normalurze 10% meti aRmoCndeba. es me-
qanizmi ar unda moqmedebdes pikur datvirTvaze.       

moqmedebis principis mixedviT tvirTamweobis Sem-
zRudveli gvxvdeba: meqanikuri, hidravlikuri, eleqtruli 
da kombinirebuli. 

amwis muSaoba 12 m/wm siCqaris qaris dros dauS-
vebelia. am SemTxvevaSi amwis isari unda davayenoT ho-
rizontalur mdgomareobaSi, amwe ki unda damagrdes ad-
gilze. qaris siCqaris gansazRvrisaTvis gamoiuyeneba M –95 
tipis anemometri. es induqciuri xelsawyoa da memanqanis 
jixurSi misgan mosuli signali gviCvenebs qaris siCqares, 
iZleva xmovan signals da garda amisa jixurSi Tu  mwvane 
naTura anTia, qaris siCqare dasaSveb naklebia, xolo 
wiTeli naTuris anTebisas amwis muSaoba unda Sewydes. e.i. 
amwe davamuxruWoT, unda damagrdes liandagze. 

 
 
11. 5.  wnevis qveS momuSave danadgarebi. 

 
    samrewvelo sawarmoebSi farTod gamoiyeneba kum-

Suli haeri, orTqli da sxvadasxva airi, romelTa wneva 
aRemateba 0,1 mp. kumSul haers iyeneben liTonmWrel Car-
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xebSi dasamuSavebeli detalis Casamagreblad, wneviT Camo-
sxmis manqanebSi, pnevmatur uroebSi, pnevmatur iaraRebSi. 
garda amisa, kumSuli haeri aucilebelia mTeli rigi teq-
nologiuri procesebis mimdinareobisaTvis. magaliTad, ze-
dapiris laq-saRebavebiT dafarva, gamoSrobis procesebi 
SeberviT da sxva Sromatevadi samuSaoebi. 

     kumSuli haeris, airebis, orTqlis gamoyeneba uz-
runvelyofs teqnologiuri procesebis srulyofas. Sroma-
tevadi sawarmoo procesebis meqanizacias da avtomati-
zacias, aumjobesebs Sromis sanitarul-higienur pirobebs, 
aqve unda avRniSnoT rom WurWlebi da aparatebi, rom-
lebic muSaoben wnevis qveS warmoadgens gazrdili safrT-
xis wyaros rogorc momsaxure personalisaTvis, aseve ga-
reSe pirTaTvis. es mowyobilobebi gamoyofen Warb siTbos, 
qmnian normaze met gazis koncentracias da rogorc Sedegi 
afeTqebis saSiSroebas, rac metia WurWelSi muSa wneva, miT 
ufro saSiSia afeTqebis Sedegebi. 

     yvela saxis wnevis qveS momuSave danadgarebze, 
WurWlebze, tevadobebze dawesebulia gansakuTrebuli mo-
Txovnebi, romelTa  Sesruleba savaldebuloa. am danad-
garTa daproeqteba, momzadeba da eqspluatacia warmoebs 
samTo-teqnikuri zedamxedvelobis saxelmwifo departamen-
tis mier damtkicebuli wesebis mixedviT. es wesebi vrcel-
deba iseT danadgarebze, WurWlebze, tevadobaze, rogo-
ricaa: 

 
1. orTqlis qvabebi muSa wneviT 0,07 mpa da wyal-

saTbobi qvabebi, romlebSic wylis temperatura 115ºC aRe-
mateba. 

2. wnevis qveS momuSave yvela WurWlebi, romlebSic 
wneva 0,07mp. garda 25 litraze naklebi tevadobis Wur-
Wlebisa, Tu moculobis namravli muSa wnevaze ar aRe-
mateba 20-s. 

3. cisternebi da kasrebi gaTxevadebuli gazebiT, ro-
melTa orTqlis Warbi wneva 50ºC temperaturamde awevisas 
aRemateba wneviT 0,07mp. 
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4. SekumSuli, gaTxevadebuli da gamxsneli airebis ba-
lonebi wneviT 0,07mpa. 

aRniSnuli danadgarebis wesieri mowyoba da eqsplua-
taciis zedamxedveloba evaleba zemoT dasaxelebuli saxe-
lmwifo departamentis qvabzedamxedvelobis inspeqcias. 

 
 

11. 6 orTqlisa da wyalsaTbobi qvabebi. 
 
saqvabe danadgarebis daniSnulebaa moamaragon nage-

bobebi, rogorc teqnologiuri, aseve gaTbobis saWiro-
ebisaTvis orTqliT da cxeli wyliT. dawnevis mixedviT 
qvabi SeiZleba iyos dabali wnevis /0,07 mpa naklebi/ da 
maRali wnevis /0,07 mpa meti wneviT/, xolo temperaturis 
mixedviT /115º–C-ze/ naklebi da maRali temperaturis 115º–C 
meti. maRali wnevis da temperaturis qvabebi re-
gistrirdeba samTo-teqnikuri zedamxedvelobis mier, xo-
lo danarCeni ki warmoebis administraciis mier. orTqlis 
qvabebi da aparatebi warmoadgenen wnevis qveS momuSave 
daxSul sistemebs da moiTxoven usafrTxoebis teqnikis 
RonisZiebebis gansakufrebuli yuradRebiT Sesrulebas. 

ganvixiloT orTqlisa da wyalsaTbobi qvabebis 
eqspluataciis dros mosalodneli saSiSroebani, avariis 
mier gamowveuli Sedegebi da maTi Tavidan acilebis Ro-
nisZiebebi. garkveul pirobebSi am danadgarebis eqsplua-
taciis dros SesaZlebelia moxdes qvabis kedlebis mTlia-
nobis iseTi dazianeba, romlis drosac qvabSi wneva mkveT-
rad ecema garemos wnevamde da masSi moTavsebuli ga-
dametxurebuli /t > 100º-C/ wyali erTbaSad iqceva orTq-
lad. wylis uecari aorTqlebisas warmoiqmneba didi rao-
denobis orTqli 1m3 wylis orTqlad qcevisas moculoba 
izrdeba (700-jer), rac iwvevs qvabis damsxvrevas da afeT-
qebas, qvabis afeTqebis dros Zalze saSiSia afeTqebis 
talRa. afeTqeba miT ufro Zlieria, rac ufro didia wneva 
da metia gadametxurebuli wyali qvabSi. 

orTqlisa da wyalsaTbobi qvabebis eqspluataciis 
statistikuri monacemebis safuZvelze dadgenilia qvabis 

 74



kedlebis masalis gadametZabvis ZiriTadi mizezebi, rom-
lebic iwvevs misi mTlianobis darRvevas da qvabis afeT-
qebas: 

I. wylis danaklisi qvabSi. wylis udablesi done 
qvabSi yovelTvis unda iyos sacecxluris Werze ufro 
maRla sul cota 100 mm-iT. wylis donis Semdgomi dawevisas 
Weramde an sacecxluris ufro qvemoT cxeli airebis zegav-
leniT gaSiSvlebuli Weri varvardeba, kargavs simtkices 
da uCndeba bzarebi. 

2. minaduRis gaCena qvabis kedlis Siga mxareze. mi-
naduRi cudad atarebs siTbos da Tu qvabis es adgili 
moxvdeba cxeli gazebis zemoqmedebis qveS, gamoiwvevs ked-
lis gadaxurebas, amis gamo qvabis simtkice mcirdeba da ga-
Cndeba bzari. minaduRis gaCenis mizezia qvabis araregula-
rulad gawmenda. 

3. qimiuri zemoqmedebiT qvabis kedlebis korozia da 
liTonis daRliloba, rac amcirebs mis simtkices. 

4. qvabSi wnevis gadameteba. 
5. qvabis konstruqciuli nakli an misi liTonis uvar-

gisoba. 
TiToeuli qvabi, misi normaluri da uavario muSao-

bisaTvis aRWurvilia sakontrolo_damcavi xelsawyoebiT: 
damcavi sarqveli, manometrebi, wylis donis mzomi, mkve-
bavi da qvabidan wylis gamomSvebi onkanebi, qvabSi wylis 
donis daklebis dros saTbobis avtomaturi Semwyveti mow-
yobilobebi da sxva. qvabis yvela damcavi xelsawyo daniS-
nul vadebSi unda iqnes Semowmebuli. 

stacionaruli qvabebi unda moTavsdes calke Senoba-
Si. calke mowyobili Senoba usxvenoa, uwvi kedlebiT, ia-
takiTa da saxuraviT. orTqlis  da wyalsaTbobi qvabebi 
unda moTavsdes specialur SenobaSi _ saqvabeSi, romelsac 
eqneba aucileblad ori gasasvleli. saqvabe sawarmoo  
saTavsidan izolirebili unda iyos uwvi kedlebiT. saqva-
bis saxuravi unda iyos mCate, advilad asaxdeli, raTa 
afeTqebis SemTxvevaSi ar gauwios didi winaaRmdegoba 
afeTqebis talRas. saqvabis darabebi unda iRebodes gareT. 
qvabebs Soris gasasvleli unda iyos ara nakleb I metrisa, 
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xolo sacecxluris gverdidan momsaxureobis dros ara  
naklebi 2 metrisa. sardafebSi saqvabeebis mowyoba dasa-
Svebia, mxolod wyalsaTbobi qvabebisaTvis, Tu wylis gaT-
bobis temperatura ar aRemateba 100ºC-s an orTqlis qva-
bebisaTvis wneviT 0,07mpa-mde. saqvabeSi unda iyos sakma-
risi bunebrivi da aucileblad xelovnuri ganaTeba. garda 
muSa ganaTebisa, saqvabeSi gaTvaliswinebuli unda iqnes 
avariuli ganaTeba damoukidebeli kvebis wyaroTi (maga-
liTad akumulatorebi). 

yvela registrirebuli qvabi unda Semowmdes perio-
dulad qvabzedamxedvelobis inspeqciis mier Semdeg vadeb-
Si: 

a) Sinagani daTvaliereba _ 4 weliwadSi erTxel. 
b) hidravlikuri gamocda _ 8 weliwadSi erTxel. 
garda aseTi Semowmebisa, administracia valdebulia 

damoukideblad awarmoos Semowmeba Semdeg SemTxvevebSi: 
a) Sinagani Semowmeba _ qvabis elementebis yoveli 

remontis Semdeg 12 TveSi erTxel mainc. 
b) hidravlikuri gamocda _ qvabis kapitaluri re-

montis Semdeg. 
hidravlikuri gamocdis dros qvabi ivseba mTlianad 

civi wyliT, ris Semdeg tumboTi zrdian wnevas. 1,.25p+0,3mpa. 
gamosacdeli wnevis qveS danadgari imyofeba 5wT. ganmav-
lobaSi, xolo muSa wnevis qveS ramdenic gvinda. Danad-
garebis gamocdis dros ar unda qondes adgili wylis de-
nas da deformaciebs. 

 
 

11.7 balonebi SekumSuli da gaTxevadebuli 
airebisaTvis 

 
balonebi mzaddeba naxSirbadiani an legirebuli fo-

ladisagan saxelmwifo standartis Sesabamisad cilindris 
saxiT, amozneqili ZiriT da viwro yeliT ventilasaTvis. 

airiT savse balonebis afeTqebis mizezebia: 
1. balonis gaxurebis gamo airebis gafarToeba. 
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2. balonis yelidan ventilis TviTneburi mowyveta 
xviaWrilis uvargisobis gamo. 

3. balonis Camovardna da myar sxeulze davardna, ris 
Sedegad igi imsxvreva. 

4. Jangbadis balonis yelis an armaturis cximeuliT 
da zeTebiT gaWuWyianeba, ramac SeiZleba gamoiwvios aale-
ba, 

5. defeqtebi balonSi. 
6. Jangbadis an wvadi airebis balonebis gamoyeneba 

sxva arainertuli airebi Sesavsebad. 
     qvabzedamxedvelobis inspeqciis nebarTviT balo-

nebis normalur mdgomareobaSi Senaxva evaleba balonis 
mflobels, balonebi periodulad mowmdeba. balonebis 
dacla SeiZleba mxolod 0,05mp. wnevamde, balonebis dat-
virTva da gadaadgileba warmoebs frTxilad, instruqti-
rebuli muSebis mier. 

     balonis Senaxvisas igi daculi unda iqnes ro-
gorc mzis sxivebis, agreTve cxeli danadgarebis moqme-
debisagan /dacileba radiatoridan I m, Rumelidan 10 m/, 
maTTvis gankuTvnil sawyobSi /erTsarTuliani usxveno 
gadaxurvis/  

   t < 35ºC 
 
 

11. 8 kompresorebi 
 
     kompresorebis uavario muSaobisaTvis saWiroa: 
     
1. SekumSuli haeris temperatura ar unda aRema-

tebodes dasaSveb zRvars. 
2. kompresoris cilindrSi wneva ar unda aiwios nor-

maze zeviT. 
3. kompresoris cilindrSi da haergamtarSi ar unda 

Seiqmnas feTqebadsaSiSi narevi. 
haeris wnevis Sesamowmeblad da dadgenil normamde 

SesanarCuneblad kompresors aqvs manometri, damcavi sar-
qveli, wnevis regulatorebi da sxva. 
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 kompresorebisaTvis gamoyenebuli sacxi zeTebi unda 
iyos maRali xarisxis. misi afeTqebis  t < 220 – 240º C. 

 kompresorebis saTavsi unda iyos mSrali, sufTa, ga-
naTebuli da kargad ganiavebuli. saTavisi Cveulebriv 
erTsarTuliania, usxveno gadaxurviT. sabolood SeiZleba 
CamovayaliboT wnevis qveS momuSave sistemebisadmi waye-
nebuli saerTo moTxovnebi. TiToeul WurWels unda qon-
des pasporti, sadac aRiniSneba Catarebuli Semowmebis, 
momxdari cvlilebebis aRniSvnebi. WurWelze dasmuli unda 
iyos daRi, sadac aRniSnulia gamomSvebi qarxnis dasa-
xeleba, WurWlis nomeri, muSa wneva da sxva. 

 wnevis qveS momuSave WurWlebis eqsploataciaSi 
gaSveba warmoebs: 

qvabinspeqciis nebarTviT, Tu igi registrirebulia. 
warmoebis administraciis mier gamoyofili pasuxis-

mgebeli piris nebarTviT Tu WurWeli araa registrire-
buli qvabinspeqciaSi. 

WurWlis /registrirebuli da araregistrirebuli/ 
normaluri eqspluataciis mizniT, qvabinspeqciis warmomad-
geneli periodulad amowmebs warmoebebs. 

 
 

12. mavne nivTierebebi 
 

12.1.  mavne nivTierebani da maTTan brZola 
 
adamianis janmrTeloba, misi Sromis unari didad 

aris damokidebuli sawarmoo saTavsSi haeris Semadgen-
lobaze. haerSi mavne airebis, mtvris da orTqlis Se-
madgenlobaze. haerSi mavne airebis, mtvris da orTqlis 
mcire raodenobiT arsebobamac ki SeiZleba gamoiwvios 
adamianis daavadeba, mowamvla. cnobilia, rom haerSi Jang-
badis arseboba aucilebelia adamianis sunTqvisaTvis, wva-
di procesebisaTvis. mag., Tu haerSi Jangbadis arseboba Sem-
cirda 12-15% - mde Jangbadis ukmarisobis gamo Zneldeba 
sunTqva, iwyeba Tavbrusxveva. SesaZlebelia gonebis dakar-
gva, cxviridan sisxlis dena da sikvdilic ki. 
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janmrTel haers unda hqondes agreTve gansazRvruli 
ionuri Sedgeniloba. atmosferos haerSi Sedis uaryofiTi 
da dadebiTi ionebi, romlebic Tavisi Zvradobis mixedviT 
iyofian msubuq da mZime ionebad. mZime ionebi warmoiqm-
nebian mtvris, nislis wveTebisa da sxva materialur na-
wilakebze msubuqi ionebis daleqvis Sedegad. sufTa haerSi 
Warbobs msubuqi ionebi, xolo WuWyianSi – mZime. gamokvle-
ulia, rom adamianis organizmze dadebiTad moqmedebs 
haeris Jangbadis uaryofiTi ionebi. 

sanitaruli normebis Tanaxmad sawarmoo saTavsebSi 
haeris Sedgeniloba naklebad unda gansxvavdebodes sufTa 
atmosferuli haerisgan, magram warmoebaSi haers iSviaTad 
aqvs bunebrivi Sedgeniloba, vinaidan mraval teqnologi-
ur process Tan axlavs mavne nivTierebebis gamoyofa, rom-
lebic profesiul mavneobaTa ZiriTad wyaros warmoad-
genen. 

mavne (momSxamavi) anu toqsikuri ewodeba iseT qimiur 
nivTierebebs, romelTa moqmedeba adamianis organizmze 
iwvevs janmrTelobis mdgomareobis Seryevas (darRvevas), 
romelic  Tanamedrove meTodebiT SeiZleba gamomJRavndes 
rogorc muSaobis procesSi, aseve momdevno TaobebSi. 

momwamlavad anu toqsikurad iTvleba is nivTiere-
bebi, romlebic Tavis mavne moqmedebas amJRavneben mcire 
doziT moqmedebis drosac ki. 

samrewvelo anu profesiuli mowamvla ewodeba iseT 
mowamvlas, romelic gamowveulia sawarmoSi gamoyenebuli 
an warmoqmnili momwamlavi nivTierebebis moqmedebis Se-
degad. 

momSxamav nivTierebaTa moqmedebiT gamowveuli mo-
wamvla SesaZlebelia iyos mwvave an qronikuli formis. 

mwvave mowamvla xasiaTdeba misi swrafi gamovleniT. 
mwvave mowamvla viTardeba SedarebiT mcire drois gan-
mavlobaSi organizmSi didi raodenobiT momwamlavi niv-
Tierebis SeRwevis gamo (ara umetes erTi cvlis ganmav-
lobaSi). mwvave mowamvla `ubedur SemTxvevaTa~ kategori-
as ekuTvnis. 
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mwvave mowamvla SesaZlebelia gamowveuli iyos ga-
uTvaliswinebeli mdgomareobiT: sawarmoo avariiT, xel-
sawyos dazianebiT da sxva. 

qronikuli mowamvla viTardeba organizmSi momwam-
lavi nivTierebebis mcire dozebis SeRweviT xangrZlivi 
drois ganmavlobaSi, rac iwvevs profesiul daavadebebs. 
mowamvla viTardeba TandaTobiT, mowamvlis dawyebis aS-
kara gamovlinebis gareSe. 

nivTierebebis momwamlavi moqmedebis xasiaTi da xa-
risxi damokidebulia mTel rig faqtorebze: 

1. nivTierebis qimiur Sedgenilobaze da struqturaze; 
2. mis fizikur mdgomareobaze; 
3. koncentraciaze; 
4. moqmedebis xangrZlivobaze; 
5. xsnadobaze; 
6. organiznSi moxvedris gzebze; 
7. garemo pirobebze; 
8. adamianis individualur mgrZnobelobaze. 
cnobilia, rom mravali qimiuri nivTiereba, romelic 

momwamvleia, organizmSi moxvedrisas seriozul safrTxes 
ar qmnis, maSin, rodesac SedarebiT naklebi toqsiurobis 
nivTiereba zogierT pirobebSi gansakuTrebiT saSiSia. es 
aixsneba imiT, rom warmoebaSi daavadebis SesaZlebloba 
damokidebulia ara marto nivTierebis absolutur toqsi-
kurobaze, aramed maT fizikur - qimiur Tvisebebze da maTi 
moqmedebis realur pirobebze. 

fizikuri mdgomareobis mixedviT Sxamebi gvxvdeba: 
myar, airad da Txevad mdgomareobaSi. rac ufro maRal 
disperiul mdgomareobaSia nivTiereba (orTqlis, airis, 
aerozolis saxiT) miT ufro iolad SeaRwevs organizmSi 
da miT ufro Zlieria misi biologiuri moqmedeba. 

organizmSi momwamlavi nivTierebebis SeRwevis gze-
bia: 

1. sasunTqi organoebi, sadac momwamlavi nivTierebebi 
aRwevs airis, mtvris, orTqlis an bolis saxiT. es gza 
Zalian saSiSia, radgan lorwovan garss didi SeRwevis 
unari aqvs. 
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2. saWmlis momnelebeli organoebi. toqsikuri nivTie-
rebebi xvdeba organizmSi mtvris CaylapviT an WuWyiani 
xelebiT. es gza naklebad saSiSia. 

3. kani. zogierTi Sxami SeiWreba mxolod dazianebuli 
kaniT organizmSi, zogierTi ki xsnis kanis zeda cximovan 
nawils da SeiWrebian aradazianebul kanSic. mag., spirtebi, 
benzolis produqtebi. es gza ufro naklebad saSiSia, rad-
gan dauzianebeli kani ASeuRwevadi rCeba mravali toqsiku-
ri nivTierebebisaTvis. 

momwalavi nivTierebebis gamoyofa organizmidan war-
moebs sxvadasxva gziT: sasunTqi organoebiT, RviZliT, 
TirkmelebiT, nawilobriv kaniT. 

organizmidan momSxamavi nivTierebebis gamoyofis pe-
riodi sxvadasxva nivTierebebisaTvis sxvadasxvaa amave 
dros gza da gza SeiZleba gamoiwvios organizmis meoradi 
mowamvla. 

mTeli rigi nivTierebani maTi uxsnadobis gamo nak-
lebad gamoiyofa organizmidan, grovdeba RviZlSi, kunTeb-
Si (mag., tyvia, vercxliswyali da sxva) ris Sedegad isini 
ufro Zlierad moqmedeben. nivTierebaTa organizmSi dag-
rovebis process kumulacia ewodeba. arakumulaciur niv-
Tierebebs ekuTvnis zogierTi iseTi Zlieri Sxamebi, ro-
goricaa: dariSxani, wyalbadcianmJava,  halogenebi. 

sawarmoo Sxamebis toqsikur Tvisebebze gavlenas ax-
denen sxvadasxva garemo faqtorebi: sawarmoo saTavsoTa 
temperatura, tenianoba, damtverianeba da sxva. 

sawarmoo saTavsSi maRali temperatura gavlenas 
axdens nivTierebaTa aorTqlebis siCqareze da aqroleba-
ze, rac zrdis haeris gaWuWyianebis saSiSroebas. gaeda amisa 
maRal tempearturaze farTovdeba kanis forebi, Zlier-
deba organizmSi sisxlis mimoqceva da erTdroulad far-
Tovdeba sisxlZarRvebi. yovelive es aCqarebs organizmSi 
mavne nivTierebebis Sewovas. 

maRali tenianoba da mtvrianoba aZliereben sawar-
moo SxamebiT mowamvlis saSiSroebas, Sxamebi advilad ix-
snebian haeris orTqlSi, aseTi haeris SesunTqva ki iwvevs 
mowamvlas. (HCl, HF). 
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didi mniSvneloba aqvs agreTve organizmis indivi-
dualur mgrZnobelobas. zogierT adamians gaaCnia amaRle-
buli mgrZnobeloba garkveuli saxis mavne nivTierebebis 
mimarT. zogierT Sxamovan nivTierebaTa kontaqtSi SeimCne-
va alegoriuli daavadeba. kanis dazianeba, bronqialuri 
asTma da sxva. 

 
 

12.2 sawarmoo saTavsoTa haerSi mavne nivTierebaTa 
zRvruli dasaSvebi koncentracia 

 
sufTa atmosferuli haeri warmoadgens gazebis na-

revs, romelic Sedgeba 78,08% azotisagan; 20,94% Jang-
badisagan; 0,93% argonisagan; 0,03% naxSiris dioqsidisagan 
da sxva gazebisa da minarevebisagan, romelTa raodenoba 
Seadgens mSrali haeris moculobis 0,003%-s. aqedan gamom-
dinare organizmze Sxamovan nivTierebaTa moqmedeba, rome-
lic iwvevs mwvave mowamvlas da profesiul daavadebas di-
dad ares damokidebuli sawarmoo saTavsis haerSi mavne 
nivTierebaTa koncentraciaze. kanonmdeblobiT dawesebu-
lia sawarmoo saTavsTa samuSao zonis haerSi mavne niv-
TierebaTa zRvruli dasaSvebi koncentraciebi. 

zRvruli dasaSvebi koncentracia ewodeba momwamlav 
nivTierebaTa iseT koncentracias, romelic yoveldRiuri 
muSaobisas 8 saaTis zRvrebSi, magram ara umetes 41 sT-isa 
kviraSi, mTeli samuSao staJis ganmavlobaSi momuSaveebze 
zemoqmedebisas ar iwvevs momuSavis organizmSi rame cvli-
lebas. 

aqedan gamomdinare rac ufro mcirea z.d.k. mniSv-
neloba miT ufro toqsikuria nivTiereba. aseTi koncen-
traciebi dasaSvebia mxolod im SemTxvevaSi, roca sxva-
dasxva mizezis gamo momSxamav nivTierebaTa mTliani moci-
leba teqnikurad ganuxorcielebelia. 

sawarmoo saTavsis haerSi mavne airebis, orTqlis, 
mtvris zRvrulad dasaSvebi koncentraciebi mocemulia 
sn_245_71 da saxstandarti 12.1.005_76. 
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dasaxlebuli punqtebis atmosferul haerSic dadge-
nilia mavne nivTierebebis z.d.k, romelTa sidide mniSv-
nelovnad dabalia sawarmoo Senobebis SigniT dasaSveb 
z.d.k-ze. 

    

12.3.   mavne nivTierebaTa klasifikacia 
mowamvlis niSnebis mixedviT 

 
yvela toqsikur nivTierebebs organizmze maTi bio-

logiuri zemoqmedebis mixedviT pirobiTad yofen Semdeg 
ZiriTad jgufebad. 

1. nerviuli Sxamebi _ iwveven nerviuli sistemis funq-
ciis moSlas, paraliCs, kunTovan krunCxvebs: naxSir wyal-
badi, cximovani rigis spirtebi, gogirdwyalbadi, amiaki, 
fosfororganuli naeTebi da sxva. 

2. gamaRizianeblebi _ azianeben zeda da Sida sasunTq 
gzebs: qlori, amiaki, gogirdis anhidridi, gogirdmJavas 
nisli, fosgeni, difosgeni da sxva. 

3. kanisa da lorwovani garsis gamaRizianeblebi da 
damwvrobis gamomwvevni _ iwveven kanis safaris dazianebas, 
wylulebsa da Cirqovani kerebis warmoqmnas: araorganuli 
mJavebi, tuteebi, zogierTi organuli mJavebi, anhidridebi 
da sxva. 

4. fermentuli _ iwveven fermentis struqturis daS-
las, axdenen maT inaqtiurobas: cianis mJava da misi ma-
rilebi, dariSxani da maTi naerTebi, sindiyis marilebi, 
fosfororganuli naerTebi da sxva. 

5. RviZlze momqmedi _ iwveven RviZlis qsovilis 
struqturis cvlilebas: qlorirebuli naxSirwyalbadebi, 
brombenzoli, fosfori, seleni. 

6. sisxlze momqmedi _ zRudaven fermentebs, romlebic 
monawileobas iReben Jangbadis aqtivaciaSi, urTierTmoq-
medeben hemoglobinTan: benzolis homologebi, tyvia.  

7. mutagenebi _ moqmedeben ujredis genetikur aparat-
ze: sindiyi, tyviis SenaerTebi, qlorilebuli naxSirwyal-
badebi. 
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8. allergenebi _ iwveven organizmis reaqciis unaris 
Secvlas: nikelis zogierTi naerTebi, pirodinis warmoebu-
lebi, alvaloidebi. 

9. kancerogenebi _ iwveven avTvisebiani simsivnis 
warmoqmnas: qvanaxSiris fisi, aromatuli aminebi da sxva. 

fiziologiuri moqmedebis mixedviT momwamlavi niv-
Tierebebi SeiZleba davyoT oTx jgufad: 

1. gamaRizianebeli _ moqmedeben sasunTqi traqtis ze-
dapirul qsovilze da lorwovan garsze: azotis Jangulebi, 
formaldehildi, akroleini, acetoni da sxva.  

2. mxuTavi _ moqmedeben rogorc nivTierebebi, rom-
lebic arRveven qsovilis mier Jangbadis SeTvisebis pro-
cess: naxSirJangebi, gogirdwyalbadi da sxva; 

3. narkotikuli _ moqmedeben rogorc narkotikebi: 
azoti wnevis qveS, tetraqlormeTani, acetileni, benzini da 
sxva; 

4. somaturi _ arRveven mTeli organizmis an calke-
uli organoebis da sistemebis moqmedebas: benzoli, tyvia, 
vercxliwyali, dariSxani da maTi naerTebi da sxva; 

adamianze moqmedebis xarisxis mixedviT mavne nivTie-
rebebi iyofa oTx jgufad: 

1. gansakuTrebiT saSiSi nivTierebebi; 
2. Zalian saSiSi nivTierebebi; 
3. zomierad saSiSi nivTierebebi; 
4. naklebad saSiSi nivTierebebi. 
mavne nivTierebebis aseTi klasifikacia garkveulwi-

lad pirobiTia, vinaidan koncentarciis cvlilebisas bevri 
maTganis fiziologiuri zemoqmedeba icvleba, an xdeba 
kombinirebuli. sxvadasxva momwamlavi nivTierebebis kom-
binirebulma moqmedebam SeiZleba gamoiwvios erTmaneTi-
sagan damoukidebeli dazianeba an jamuri moqmedeba. Tumca 
unda gaviTvaliswinoT, rom zogierTi nivTierebis jamuri 
moqmedeba yovelTvis ar atarebs adiatur xasiaTs: zogi 
nivTierebebi urTierT aZliereben Tavis moqmedebas (si-
nergistebi), zogni ki asusteben (antagonistebi). 

samrewvelo Sxamebis fiziologiur aqtivobas Seiswav-
lis medicinis erT-erTi dargi _ samrewvelo toqsiko-
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logia. mis amocanas Seadgens mrewvelobaSi gamoyenebuli 
momwamlavi nivTierebebis toqsikurobis Seswavla, mowamv-
lis sawinaaRmdego da profilaqtikuri RonisZiebebis Se-
muSaveba. 

 

12.4.  qimiuri da Termuli (Tburi) damwvroba 
 
Termuli damwvroba ewodeba adamianis organizmis 

dazianebas gavarvarebuli sxeulebis uSualo Sexebis Sede-
gad, xolo qimiuri damwvrobisas dazianeba xdeba uSualod 
qimiurad aqtiuri nivTierebebis moqmedebis Sedegad. 
ansxvaveben oTxi xarisxis damwvrobas: I xarisxis damwv-
robisas kani wiTldeba, xdeba kanis SeSupeba da avadmyo-
furi mdgomareoba, magram Rrma cvlilebebs adgili ar 
aqvs; II xarisxis damwvrobisas kanze Cndeba buStulebi da 
SesaZlebelia kanis Semdgomi daavadeba; III xarisxis dam-
wvrobisas Rrma dazianebis gamo xdeba kanis ujredis 
nawilobrivi an sruli nekrozi; IV xarisxis damwvroba 
xasiaTdeba ara marto kanis zeda qsovilis dazianebiT, 
aramed kanqveSa ujredebis, kunTebis, Zvlebis, myesis qso-
vilebis dazianebiT. 

kanis Termuli damwvrobis dros msgavs damwvrobas 
iwvevs Rrma gacivebiT gamowveuli damwvroba _ SekumSuli 
da gaTxevadebuli airebi: Jangbadi, azoti, amiaki da sxva. 

warmoebebSi qimiur damwvrobas iwvevs qimiurad aq-
tiuri myari, Txevadi da airadi nivTierebebi. damwvrobis 
xarisxi damokidebulia nivTierebis koncentraciaze, mis aq-
tiurobaze, temperaturaze, moqmedebis xangrZlivobaze da 
kanis mgrZnobiarobaze. 

qimiur damwvrobas iwveven: mJavebi, tuteebi, fosfori, 
fenoli, amiaki, naftalini da sxva.  

qimiuri damwvoba SeiZleba aviciloT aparaturisa da 
komunikaciebis gaformebiT. momsaxurebisaTvis yvelaze 
saSiSi ubania is adgili, sadac xdeba mJaveebis da tuteebis 
transportireba, amitom milgayvanilobebs unda hqondes 
Sesabamisi daxra, rom darCenili agresiuli siTxeebi Ta-
visuflad eSvebodnen sacavSi. 
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zogierTi koncentrirebuli mJaveebis da tuteebis ga-
dasxmisas didi moculobis WurWlidan SedarebiT mcire 
WurWelSi saWiroa gaviTvaliswinoT gadamsxmeli mili, 
romlis diametric unda aRematebodes Camsxmeli milis di-
ametrs. agresiuli nivTierebebis gadasxma unda xdebodes 
sifonebiT. milgayvaniloba damzadebuli unda iyos mJave-
ebis da tuteebis mimarT mdgradi masalisagan. minis taris 
gamoyenebis SemtxvevaSi unda gaviTvaliswinoT damcavi ka-
laTebi. 

Termuli damwvroba ki SeiZleba aviciloT maRali 
temperaturis mqone aparatebisa da milgayvanilobebis 
saTuTi izolaciiT. garda amisa gaTvaliswinebuli unda 
iyos sxva teqnologiuri saSualebebi _ damcavi Roburebi, 
procesebis distanciuri marTva da sxva. 

 
12.5. mavne nivTierebaTa zemoqmedebisagan dacvis 

RonisZiebebi 
 
warmoebaSi normaluri sahaero garemos Seqmnisa da 

momSxamav nivTierebaTa zegavlenisagan momuSaveTa Ronis-
Ziebebs miekuTvneba: 

teqnologiuri procesebis racionalizacia, toqsiku-
ri da mavne nivTierebaTa Secvla naklebad mavne nivTie-
rebebiT. (sadac es SesaZlebelia). sawarmoo procesebis me-
qanizacia, avtomatizacia da distanciuri marTva. sxva sa-
muSao ubnebisagan iseTi samuSao operaciebis izolacia, 
romlebsac axasiaTebs didi raodenobiT mavne nivTie-
rebebis gamoyeneba. sawarmoo mowyobilebebis, manqanebisa 
da aparatebis maqsimaluri hermetizacia, sawarmoo teq-
nikuri mowyobilebebis calkeul danadgarebze adgilob-
rivi ventilaciis muSaoba, saTavsSi saerTo haercvliTi 
ventilaciis muSaoba, sawarmoo saTavsebSi haeris siste-
maturi Semowmeba, saTavsTa saTanado gasufTaveba, dega-
zacia, momuSaveTa mier piradi higienis dacva, individua-
luri dacvis saSualebebis gamoyeneba, momuSaveTa spe-
cialuri Sromis pirobebis daweseba, regularuli same-
dicino Semowmeba. 
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12.6. usafrTxoebis teqnika qimiur 
laboratoriaSi. 

 
qimiuri laboratoriebis umravlesoba ekuTvnis 

xanZar saSiS Senobebis B – kategorias da eleqtromowyo-
bilobaTa wesiT feTqebad saSiS Senobebs klasiT B-1 
laboratoriuli Senoba agebuli unda iqnas uwvi masali-
sagan II xarisxis cecxlmedegobis xarisxiT advilad aale-
badi nivTierebebis Sesanaxi sawyobebi, maRali wnevebis 
saTavsebi ekuTvnis A kategorias.  

saTavsebi, sadac muSaoben feTqebad saSiSi nivTiere-
bebTan, rogorc wesi unda iyos izolirebuli da ganla-
gebuli Senobebis zemo sarTulSi, an minaSenTan. saTavsebi 
romlebSic muSaoben Sxamovani da agresiuli nivTiere-
bebiT, kedlebi, Weri da Senobebis konstruqciis zedapirebi 
unda iyos dafaruli araadsorbciuli masaliT romelic 
advilad wmendisa da recxvis saSualebas iZleva. iataki 
unda iyos gakeTebuli uwvi an Znelad wvadi masalisagan, 
amave dros mdgradi qimiuri nivTierebebis moqmedebis 
mimarT. 

gazisa da wylis qsels akeTeben SeduRebuls aR-
Wurvili saerTo onkaniT, riTac SeiZleba wyali gamoir-
Tos mTels laboratoriaSi. 

qimiuri laboratoriis SenobebSi awyoben momden – 
gamwov meqanikur ventilacias an adgilobriv gamwovebs. 
saerTo ventilacia unda iyos 4-6 jeradi haercvliT, 
xolo Zlier momqmed Sxamovan nivTierebebTan muSaobisa 
ara naklebi 15 jeradi brunviT. 

gamwovi karadis gasanaTeblad iyeneben feTqebadacul 
lamparebs. samuSao magidebis da gamwovi karadebis 
zedapirebs faraven uwvi an antikoroziuli masaliT. 

laboratoriisaTvis gankuTvnili sawyobebi advilad 
aalebadi siTxeebisa da Sxamovan nivTierebaTa Sesanaxad 
unda iyos dacilebuli laboratoriidan xanZarsawinaaRm-
dego normebis gaTvaliswinebiT. 
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rogorc wesi, SekumSuli airiT balonebs (wnevis qveS) 
aTavseben laboratoriis gareT, mzis moqmedebisagan da-
cul adgilze. 

feTqebad-saSiSi nivTierebebi inaxeba calke saTav-
soSi da inaxeba sqelkedlian minis qilaSi, romelic ixu-
reba korpis an rezinis sacobiT. minis sacobiT daxurva ar 
SeiZleba, radgan qilis gaRebisas an daxurvisas xaxuniT 
ganviTarebulma siTbom SeiZleba gamoiwvios afeTqeba. 

Zlier Sxamovan nivTierebebs inaxaven specialurad 
gamoyofil adgilze rkinis yuTSi, romelic iketeba sa-
ketiT da iluqeba. WurWerls unda hqondes mkafio da naTe-
li etiketi, warweriT “Sxamia”. maTi Senaxva da aRricxva 
evaleba pasuxismgebel pirovnebas. 

HNO3; H2SO4 da HCl koncentruli xsnarebi labora-
toriaSi inaxeba sqelkedlian minis WurWelSi ara umetes 2 
lit. tevadobiT. ar daiSveba wvadi da aalebadi siTxeebis 
Senaxva 200 ml-ze meti tevadobis Txelkedlian minis Wur-
WelSi dabal temperaturaze mduRare nivTierebebi: butani, 
dieTilis eTeri, kategoriulad akrZalulia acetoni Sei-
naxos laboratoriaSi. 

erTi kacis mier mJavebis gadatana minis WurWliT 
nebadarTulia tevadobiT ara umetes 5 litrisa da dacu-
lia specialur kalaTaSi. 

 
  
13. saxanZro usafrTxoebis safuZvlebi 

13.1. wvis procesi da xanZris warmoSobis mizezebi 

 
 wvis procesi warmoadgens Jangvis qimiur reaqcias, 

romelsac Tan axlavs didi raodenobiT siTbosa da sina-
Tlis gamoyofa. wvis procesis garegan gamovlinebas war-
moadgens cecxli, romelic xasiaTdeba sinaTlis gamoyo-
foT. 

moqmedi xanZarsawinaaRmdego normebis mixedviT sa-
Seni masalebi da konstruqciebi anTebadobis mxriv iyofian 
sam jgufad: 1. uwvi – romlebic Ria cecxlis an maRali tem-
peraturis gavleniT ar aaldeba ar Rvivis da ar nax-
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Sirdeba; 2. Zneladwvadi – romlebic cecxlis an maRali 
temperaturis zegavleniT aaldeba, Rvivis da ganagrZobs 
wvas mxolod cecxlis wyaros maTze zemoqmedebis dros. 
cecxlis wyaros mocilebis Semdeg wva da Rvivili wydeba 
mokle drois ganmavlobaSi; 3. wvadi – romlebic cecxlis 
an maRali temperaturis zegavleniT aaldeba, Rvivis da 
ganagrZobs wvas da Rvivils cecxlis wyaros mocilebis 
Semdegac. 

xanZrisa da afeTqebis mizezebi SeiZleba iyos eleq-
truli an araeleqtruli xasiaTis. eleqtruli xasiaTis 
mizezebia: 1. eleqtrul aparatebsa da manqanebSi naperwk-
lebis warmoSoba, eleqtrostatikuri ganmuxtva da mexis 
dacema; 2. mokled SerTvis denebi, romlebic iwvevs gamta-
rebis gaxurebas maRal temperaturamde, agreTve eleqtru-
li aparatebisa da manqanebis gragnilebisa da gamtarebis 
zedmeti gadatvirTva; 3. cudi kontaqtebi gamtarebis Seer-
Tebis adgilebSi; 4. eleqtruli rkali, romelic warmo-
iqmneba sakomutacio aparatebze araswori operaciebis, ag-
reTve eleqtrodanadagarebSi gadarTvebis warmoebisas da 
rkaluri eleqtruli SeduRebis dros; 5. zeTiani gamTiSve-
lebis avariebi mokled SerTvis denebis zemoqmedebisas; 6. 
saakumulatoro saTavsebSi wyalbadisa da Jangbadis gamo-
yofa da maTi Sereva haerTan, riTac iqmneba feTqebsaSiSi 
garemo. 

xanZrisa da afeTqebis araeleqtruli mizezebia; 1. 
SeduRebiTi samuSaoebis warmoebisas cecxlTan gaufrTxi-
lebeli mopyroba; 2. airiT SeduRebis aparaturasTan ga-
ufrTxilebeli mopyroba, agreTve sarCilavi naTurebis 
araswori eqspluatacia; 3. saqvabeebis, sawarmoo Rumlebisa 
da gamaTbobeli xelsawyoebis dazianeba da maTi muSaobis 
reJimebis darRveva; 4. Tambaqos moweva xanZar-feTqebasa-
SiS saTavsebSi; 5. zogierTi masalis TviTaaleba. 
 

13.2. Senobebis kategoriebi xanZar-
feTqebasaSiSroebis mixedviT 

 
samSeneblo normebisa da wesebis (СНиП) mixedviT 

sawarmoebi da saTavsebi xanZar-feTqebasaSiSroebis mixed-
viT iyofa 6 kategoriad: А da Б kategoriaSi Sedis feTqeba-
xanZarsaSiSi sawarmoebi; В, Г da Д kategoriaSi _ xan-
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ZarsaSiSi sawarmoebi, xolo Е kategoriaSi _ feTqebasa-
SiSi sawarmoebi. 

А kategorias miekuTvneba warmoebebi, romlebSic 
gamoiyeneba: 1. nivTierebebi, romelTac unari aqvT afeTq-
dnen an daiwvan wyalTan, haeris JangbadTan an erTimeo-
resTan urTierTqmedebis dros; 2. wvadi airebi, romelTa 
aalebis qveda zRvari ≤ 10%; 3. siTxeebi, romelTa or-
Tqlis afeTqebis temperatura ≤ 280 ; 

Б kategorias miekuTvneba warmoebebi, romlebSic 
gamoiyeneba: 1. wvadi airebi, romelTa aalebis qveda 
zRvari > 10%; 2. siTxeebi, romelTa afeTqebis temperatura 
aris 280 _ 610; 3. feTqvis temperaturamde da ufro metad 
gaxurebuli siTxeebi; 4. wvadi mtveri an boWko, romelTa 
aalebis qveda zRvari ≤ 65 g/m3. 

B kategorias miekuTvneba warmoebebi, sadac gamoi-
yeneba: 1. siTxeebi, romelTa orTqlis afeTqebis tempera-
tura > 610; 2. wvadi mtveri an boWko, romelTa aalebis qve-
da zRvari >65 g/m3; 3. nivTierebani, romelTac gaaCniaT una-
ri daiwvan wyalTan, haeris JangbadTan an erTimeoresTan 
urTierTqmedebis dros; 4. myari wvadi nivTierebani da 
masalebi. 

Г kategorias miekuTvneba warmoebebi, romlebic da-
kavSirebulia Semdegi masalebis gamoyenebasTan: 1. cxel an 
gamdnar mdgomareobaSi myofi uwvi masalebi da nivTie-
rebani, Tu maTi damuSavebis dros SesaZlebelia sxivuri 
siTbos, naperwklebis an alis gamoyofa; 2. saTbobad gamo-
yenebuli myari, Txevadi an gazobrivi nivTierebani. 

Д kategorias ekuTvnis warmoebebi, romlebic iye-
neben uwv nivTierebsa da masalebs civ mdgomareobaSi. 

 Е kategogorias ekuTvnis warmoebebi, sadac gamoi-
yeneba: 1. Txevadi fazis armqone wvadi airebi da feTqe-
basaSiSi mtveri, iseTi raodenobiT, rodesac SesaZlebelia 
feTqebasaSiSi narevis Seqmna; 2. nivTierebebi, romelTac 
unari aqvT afeTqdnen (Semdgomi wvis gareSe) wyalTan, 
haeris JangbadTan an erTimeoresTan urTierTqmedebis 
dros. 

13.3. xanZris qrobis saSualebani 

 
xanZris qrobis yvelaze iaf da gavrcelebul saSu-

alebas warmoadgens wyali. mas gaaCnia didi Tbotevadoba 
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da kargi aorTqlebis unari, rac saSualebas gvaZlevs 
xanZris keras efeqturad movaciloT didi raodenobiT si-
Tbo, garda amisa, wvad zedapirze wylis moxvedrisas war-
moiqmneba orTqli, romelic izolacias ukeTebs wvad ze-
dapirs haeris Jangbadisagan da wvis procesi wydeba. 

amasTan erTad, wylis gamoyeneba wvadi siTxeebis 
xanZrebis Casaqrobad ar SeiZleba, radgan wvadi siTxe 
(benzini, navTi, mineraluri zeTi da sxv.) wyalze msubuqia, 
amotivtivdeba wylis zeviT da ganagrZobs wvas. wyali ar 
gamoiyeneba agreTve maRali temperaturis dros, radgan 
maRali temperaturis zegavleniT igi iSleba Jangbadad da 
wyalbadad, xolo maTi narevi Zlier feTqebadia. Zabvis 
qveS myofi eleqtrodanadgarebis Caqrobisas, wyliT Caq-
roba SeiZleba mxolod specialuri damcavi RonisZiebebis 
gamoyenebisas, romlebic gamoricxaven xanZris Camqrobis 
dazianebas eleqtruli deniT. am SemTxvevaSi eleqtroda-
nadgari unda iyos Ria, saxanZro lula unda iyos Cami-
webuli, xolo xanZris Camqrobs unda ecvas dieleqtrikuli 
xelTaTmanebi da botebi. 

daxurul SenobebSi xanZris Casaqrobad gamoiyeneba 
wylis orTqli. misi xanZarmqrobi Tvisebebi ganpirobe-
bulia imiT, rom orTqli anzavebs haers, riTac mcirdeba 
Jangbadis koncentracia da wvadi nivTierebis temperatura. 

xanZris Caqrobisas did efeqts iZleva qimiuri qa-
fis gamoyeneba, romelic miiReba wylisa da specialuri 
fxvnilebis urTierTqmedebiT. qafis cecxlmqrobi Tvisebe-
bi ganpirobebulia wvadi nivTierebis aorTqlebis Semci-
rebiT, am nivTierebis zeda Sris gacivebiT. amasTan erTad, 
qafi izolacias ukeTebs wvad zedapirs haeris Jangbadisa-
gan.  

13.4. xanZarmqrobi mowyobilobani da danadgarebi 

 
xanZris Casaqrobad wylis miwodeba wnevis qveS xo-

rcieldeba saerTo sargeblobis wyalsadenidan an specia-
luri xanZarsawinaaRmdego wyalsacavidan, an rezervu-
aridan. Tu wylis wneva wyalsadenSi ar aris sakmarisi, mas 
zrdian tumboebis saSualebiT. saerTo sargeblobis wyal-
sadenis qselze saxanZro Slangebis misaerTeblad specia-
lur WebSi mowyobilia saxanZro hidrantebi, xolo saTav-
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sis SigniT awyoben saxanZro onkanebs, romlebic ewyoba ki-
bis ujredebsa da koridorebSi iatakidan 1,35 m simaRleze. 

xanZarsaSiS saTavsebsa da wvadi masalebis sawyo-
bebSi xanZris qrobisaTvis gamoiyeneba sprinkleruli da 
drenCeruli mowyobilobani. sprinkleruli mowyobiloba 
warmoadgens xanZris orTqliT qrobis avtomatur mowyo-
bilobas. igi aris saTavsis WerTan mowyobili milebis qse-
li, romlis boloebze damagrebulia specialuri mowyobi-
lobani _ sprinkleris Tavebi. isini siTbos zegavleniT 
ixsnebian avtomaturad, xolo qselSi myofi wyali wneviT 
gamoiSxureba da rwyavs iataks. farTobis yovel 9 m2–ze 
ewyoba erTi sprinkleris Tavi. 

drenCeruli mowyobilobac warmoadgens wyalsade-
nis milebis sistemas, mxolod misi Tavebi _ drenCerebi, 
sprinklerebisagan gansxvavebiT, mudmivad Riaa, xolo 
mTel sistemaSi wyali ar aris. milebis sistemaSi wylis 
miwodeba warmoebs advilad dnobadi sarqvlebis amoqme-
debiT an urdulis xeliT gaxsniT. drenCeruli mowyobi-
lobani ewyoba Ria moednebze da im saTavsebSi, romlebic 
ar Tbeba. isini gamoiyenebian iq, sadac saWiroa wylis 
fardis gamarTva, raTa ar moxdes cecxlis gadasvla erTi 
obieqtidan meoreze, agreTve iq, sadac saWiroa did far-
Tobze wylis erTdroulad miSveba. 

xanZrebis adgilobrivi keris Casaqrobad gamoiye-
neba qimiur-qafiani cecxlmqrobi, romlis amoqmedebisas 
xdeba tutisa da mJavas erTmaneTSi Sereva, warmoiqmneba 
naxSirmJava gazi didi wnevis qveS da am gazis balonidan 
gamosvlisas warmoiqmneba qafi, romelic gadaefareba wvad 
zedapirs da wyvets mis kontaqts haeris JangbadTan. aseTi 
cecxlsaqrobi gamoiyeneba adviladaalebadi siTxeebisa da 
myari wvadi nivTierebebis qrobisas. 

Zabvis qveS myofi eleqtrodanadgarebis xanZrebis 
qrobisaTvis qafiani cecxlsaqrobis gamoyeneba ar SeiZle-
ba, vinaidan qafi eleqtrogamtaria da cecxlis Camqrobi 
SeiZleba daziandes eleqtruli deniT. amitom aseT Sem-
TxvevebSi gamoiyeneba naxSirmJaviani cecxlsaqrobi. naxSi-
rmJavas swrafi aorTqlebisas warmoiqmneba Tovlismagva-
ri masa, romelic miewodeba xanZris keraze, riTac mcir-
deba Jangbadis koncentracia da civdeba wvadi nivTiereba. 
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13.5. xanZarsawinaaRmdego RonisZiebani sawarmoebSi 

 
xanZrebisa da afeTqebebis aRmosafxvrelad gamoye-

nebuli RonisZiebani iyofa 4 jgufad: teqnikuri, saeqsplua-
tacio, organizaciuli da reJimuli. teqnikur RonisZiebebs 
ekuTvnis Senobis agebisas, gaTbobisa da ventilaciis siste-
mebis mowyobisas, eleqtrodanadgarebis SerCevisa da mon-
taJis dros, mexamridebis mowyobisas xanZarsawinaaRmdego 
normebis dacva. saeqspluatacio RonisZiebebi gulisxmobs 
sawarmoo manqana-danadgarebis, sakompresoro, saqvabe da 
sxva Zaluri danadgarebisa da eleqtruli mowyobilobebis 
swor eqspluatacias, Senobebisa da sawarmoebis teritori-
is swor Senaxvas. organizaciuli RonisZiebebia: momsaxure 
personalisTvis xanZarsawinaaRmdego wesebis gacnoba da 
Seswavla, aucilebeli instruqciebisa da plakatebis gamo-
cema. reJimuli RonisZiebebia: xanZarsaSiS adgilebSi Ria 
cecxliT sargeblobis, Tambaqos mowevisa da SeduRebiTi 
samuSaoebis Sesrulebis SezRudva an akrZalva. 

dargobriv saministroebsa da uwyebebSi moqmedebs 
mis obieqtebze saxanZro usafrTxoebis wesebi, romelTa 
dacva aucilebelia am sistemaSi momuSaveebisaTvis. am 
wesebis Tanaxmad, obieqtebis teritoria mudmivad sufTa 
mdgomareobaSi unda imyofebodes. mza produqcia, carieli 
tara da sxva qoneba moTavsebuli unda iyos misTvis gan-
kuTvnil adgilebSi. SenobebTan, nagebobebsa da wylis re-
zervuarebTan misasvleli yvela gza unda iyos Cauxergavi, 
wesrigSi moyvanili da Ramis saaTebSi ganaTebuli. Teri-
toriaze koconebis danTeba, Tu es aucileblobiTaa gamow-
veuli, nebadarTulia wvadi masalebis sawyobidan da advi-
ladaalebadi nagebobebidan 50 m-is moSorebiT. 

kategoriuladDakrZalulia sawyobebSi, garaJebSi, 
im saTavsoebsa da saamqroebSi, sadac moTavsebulia wvadi 
masalebi, Tambaqos moweva da Ria cecxliT sargebloba. 
koridorebi, gasasvlelebi, ZiriTadi da saTadarigo gamo-
sasvlelebi, kibis ujredebi saWiroa mudam iyos wesrigSi, 
Cauxergavi da Ramis saaTebSi ganaTebuli. 

saqalaqo saxanZro razmis swrafad gamoZaxebisaT-
vis TiToeul obieqtze unda iyos kavSirgabmulobis saSua-
lebani. gansakuTrebiT mniSvnelovan da xanZris mxriv gan-
sakuTrebiT saxifaTo obieqtebze mowyobili unda iyos 
pirdapiri satelefono kavSiri qalaqis saxanZro razmTan. 
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saxanZro kavSirgabmulobis saSualebebTan unda iyos Tavi-
sufali misasvleli dRe-Ramis nebismier dros. saxanZro 
gangaSis signalis misacemad saWiroa teritoriaze iyos 
sasignalo mowyobilobani (sirena, zari). mTeli saxanZro 
inventari, xanZarsawinaaRmdego mowyobilobani da xanZris 
qrobis pirveladi saSualebani saWiroa mudmivad iyos ga-
marTul mdgomareobaSi da dRe-Ramis nebismier dros 
maTTan unda SeiZlebodes Seuferxebeli misvla. xanZris 
qrobis yvela stacionaruli da gadasatani saSualeba sa-
Wiroa periodulad mowmdebodes da gadiodes gamocdas. 

13.6. Senobidan da saTavsebidan xalxis evakuacia 

 
sawarmoo saTavsebSi xanZris gaCenisas, misi likvi-

daciisTvis aucilebeli RonisZiebebis gatarebis garda, sa-
Wiroa momuSave personalis evakuacia saSiSi zonidan. 
xalxis evakuacia warmoebs saevakuacio gzebiT, romlebic 
unda uzrunvelyofdes SenobaSi myofi xalxis evakuacias 
winaswar gaangariSebuli drois ganmavlobaSi. saevakuacio 
gamosasvlelad iTvleba: 1. gamosasvlelebi pirveli sar-
Tulis saTavsebidan, Tu maT gamovyavarT uSualod gareT 
an vestibulSi, koridorsa da kibis ujredSi da Semdeg 
uSualod gareT; 2. gamosasvlelebi, pirveli sarTulis 
garda nebismier sarTulze moTavsebuli saTavsebidan, ro-
mlebsac mivyavarT vestibulSi, koridorsa da Semdeg kibis 
ujredSi; 3. gasasvleli erTi saTavsidan imave sarTulze 
mdebare meore saTavsSi, Tu es ukanaskneli uzrunvel-
yofilia 1 an 2 punqtSi CamoTvlili gamosasvlelebiT. 

Senobidan da saTavsebidan xalxis usafrTxo eva-
kuaciis uzrunvelsayofad evakuaciisaTvis naangariSevi 
dro naklebi unda iyos evakuaciisaTvis aucilebel droze. 
evakuaciisaTvis aucilebeli dro damokidebulia saTavsis 
moculobaze, xanZarsaSiSroebis mixedviT saTavsis katego-
riaze da mocemulia samSeneblo normebisa da wesebis spe-
cialur cxrilebSi.  

evakuaciisTvis aucilebeli drois gamoTvlisas 
mxedvelobaSi miiReba xalxis erTi an ramdenime nakadis 
saevakuacio gziT moZraobis dro yvelaze metad mocile-
buli samuSao adgilebidan. evakuaciisTvis saWiro saan-
gariSo dro miiReba rogorc jami calkeul ubnebze xalxis 
nakadis moZraobaze daxarjuli droebisa, e.i. 
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tev=t1+t2+....+tn,   (15.1) 
sadac t1=l1/v1 aris gzis pirvel ubanze xalxis moZraobis 
dro da igi ganisazRvreba pirveli ubnis sigrZis far-
dobiT am ubanze xalxis nakadis moZraobis siCqaresTan. 

im SemTxvevaSi, rodesac saTavsSi daSvebulia erTi 
saevakuacio gamosasvleli an, rodesac TiTeul saevakua-
cio gamosasvlelze gaTvaliswinebulia araumetes 50 ada-
mianis gamosvla, xolo saevakuacio gamosasvlelidan yve-
laze ufro daSorebul samuSao adgilamde manZili ar aRe-
mateba 25 m-s, xalxis saevakuacio drois gamoTvla ar war-
moebs. 

 

13.7. Senoba-nagebobebis dacva atmosferuli 
eleqtrobisagan 

 
mexi aris naperwkluri eleqtruli ganmuxtva Rru-

belsa da dedamiwas an Rrublebs Soris. Rrublebis dae-
leqtroeba ganpirobebulia haeris nakadis moZraobiT, ma-
TSi myari da Txevadi aerozoluri nawilakebis Semcvelo-
biT da haerisa da nawilakebis erTimeoreze intensiuri xa-
xuniT. atmosferuli ganmuxtvis dros daaxloebiT 100 mkwm-
is ganmavlobaSi mexis arxSi gadis 100-200 kiloamperi deni 
da temperatura 300000C–s aWarbebs. am dros Zalian 
swrafad, TiTqmis myisierad xdeba gaxurebuli haeris ga-
farToeba, warmoiqmneba mZlavri afeTqebis talRa, rome-
lic udidesi siCqariT gadaadgildeba da gamoscems Zlier 
xmas. warmoqmnili atmosferuli eleqtroba Tbur, meqani-
kur da eleqtromagnitur zemoqmedebas axdens Senoba-na-
gebobebze, teqnologiur danadgarebsa da sakomunikacio 
xazebze. am saxifaTo gamovlinebebis Tavidan asacileblad 
eleqtrodanadgarebis mowyobis wesebi (ПУЭ) iTvaliswi-
nebs mexis zemoqmedebis mxriv saSiS raionebSi mexamridebis 
mowyobas. mexamridebad SeiZleba gamoviyenoT minimaluri 
ganivkveTis dengamtarebi: spilenZis dengamtarisaTvis ga-
nivkveTi aiReba 0,16 sm2; aluminisaTvis _ 0,25 sm2; fola-
disaTvis _ 0,5 sm2. 

mexamridi warmoadgens specialur mowyobilobas, 
romlis saSualebiTac warmoebs atmosferuli ganmuxtvis 
dros warmoqmnili denis gandineba miwaSi. igi Sedgeba 
sayrdenis, dengamtarisa da Camamiweblisagan, Tavze mowyo-
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bili aqvs atmosferuli ganmuxtvis mimRebi. konstruqciis 
mixedviT mexamridi arsebobs Rerosebri, gvarlisebri da 
badisebri. dayenebis adgilis mixedviT _ dasacavi obieqtis 
gverdiT mdgomi da uSualod dasacav obieqtze mdgomi. 

Reros saxiT mowyobili mexamridi, romlis simaR-
le H<60 m, qmnis damcav zonas, romelsac gaaCnia konusis 
forma fuZis radiusiT R=1,5H, xolo simaRlea h=0,8H. Tu 
Reros simaRlea 60-100 m, damcavi zonis simaRle aseve gani-
sazRvreba, xolo fuZis radiusi yvela SemTxvevaSi toli 
iqneba 90 m-sa. 

udidesi mniSvnelobis atmosferul eleqtrul muxts 
mexamridebSi gavlisas SeuZlia warmoqmnas adamianisaTvis 
saxifaTo potencialebi, amitom dengamtari da Camamiwebe-
li unda moewyos iseT adgilebSi, sadac iSviaTad xvdeba 
xalxi. 
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