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laboratoriuli samuSao #1 

sawarmoo saTavsebSi meteorologiuri 

pirobebis gamokvleva 

samuSaos mizani: sawarmoo saTavsebSi 

meteorologiuri pirobebis ZiraTadi faqtorebis 

gansazRvra da maTi Sefaseba sanitaruli normebis 

(sn 245-71) mixedviT. 

 

meteorologiuri pirobebis gavlena adamianis 

organizmze ganisazRvreba temperaturis, tenianobis, 

haeris moZraobis siCqarisa da atmosferuli wnevis 

kompleqsuri zemoqmedebiT. 

adamianis organizmSi mudmivad gamoiyofa 

siTbos  garkveuli raodenoba, romelic 

cvalebadobs imis mixedviT, asrulebs igi fizikur 

samuSos, Tu imyofeba mSvid mdgomareobaSi. ase, 

magaliTad, Zilsa da mSvid mdgomareobaSi yofnisas 

organizmSi gamoyofili siTbos raodenobaa 70-80 

kkal/sT, daZabuli fizikuri muSaobis dros – 250-

400 kkal/sT. siTbos jamuri raodenoba, romelic 

dRe-Ramis ganmavlobaSi gamoiyofa adamianis 

organizmSi, Cveulebriv Seadgens 2500-3500 kkal. 

gamonaklis SemTxvevaSi – 9000 kkal. 
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adamiani, Tavisi saWiroebisaTvis iyenebs 

organizmSi gamoyofili siTbos raodenobis  

mxolod 10-15%-s, rac aucilebelia CasunTquli 

haerisa da miRebuli sakvebis gasaTbobad. siTbos 

danarCeni nawili savsebiT zedmetia organizmisTvis 

da igi saWiroa mocilebuli iqnas organizmidan. 

imisTvis, rom ar moxdes adamianis organizmSi 

zedmeti siTbos dagroveba an organizmidan zedmeti 

siTbos gacema (rac gamoiwvevs organizmis gaciebas), 

saWiroa sxeulma sistematurad moaxdinos siTbos 

balansis regulacia anu Termoregulacia. 

Termoregulacia ewodeba organizmSi mimdinare 

fiziologiur process, romelic mimarTulia 

sxeulis mier metad Tu naklebad erTnairi 

temperaturis – 36,50, mudmivad SenarCunebisaken. 

aRniSnuli Termoregulacia ZiriTadad 

damokidebulia haeris temperaturaze, tenianobasa 

da misi moZraobis siCqareze. ase, magaliTad, 

temperaturis momateba, gansakuTrebiT mZime 

samuSaos Sesrulebis dros, aZnelebs siTbos 

gacemas adamianis organizmidan, rac iwvevs misi 

normaluri Termoregulaciis darRvevas. 

Termoregulacia agreTve damokidebulia haeris 

tenianobaze; tenianobis gazrda, garkveuli zRvris 
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Semdeg (50-60%), aZnelebs siTbos gacemas 

aorTqlebiT. gansakuTrebiT Zneli gadasatania 

muSaoba maRali temperaturis dros, rodsac 

fardobiTi tenianoba aRemateba 70-75 %-s. am 

SemTxvevaSi oflis gamoyofis intensivoba 3,5-4 jer 

mcirdeba mSral haerTan SedarebiT, ris gamoc, 

organizmi ver axerxebs siTbos gacemas garemoSi. 

iwyeba Tburi wonasworobis (balansis) darRveva da 

organizmis gadaxureba. am SemTxvevaSi, temperaturam 

SeiZleba miaRwios 420C da gamoiwvios e.w. Tburi 

dartyma (hiperTermia) da adamianis sikvdili. 

dadgenilia, rom adamianis organizmis 

normaluri gagrilebisTvis, mocemuli temperaturis 

dros, rac ufro metia haeris moZraobis siCqare, miT 

meti unda iyos fardobiTi tenianoba; gansazRvruli 

fardobiTi tenianobis dros ki saWiroa miT ufro 

maRali haeris temperatura, rac ufro metia misi 

moZraobis siCqare; gansazRvruli haeris moZraobis 

siCqaris dros ki miT ufro meti unda iyos haeris 

tenianoba, rac ufro naklebia haeris temperatura.  

rogorc vxedavT, adaminis mdgomareoba da misi 

Sromis unari ZiriTadad damokidebulia haeris 

tenianobaze, temperaturasa da moZraobis siCqareze. 

am sami faqtoris erT romelime kombinaciaSi 
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adamiani Tavs grZnobs normalurad, inarCunebs 

Sromis unars da imyofeba komfortul 

mdgomareobaSi. sxva kombinaciebis dros ki irRveva 

adamianis normaluri mdgomareoba, igi nawilobriv 

kargavs Sromis unars da imyofeba diskomfortul 

mdgomareobaSi. 

 nax. 1.1

laboratoriebsa da sawarmoebSi Catarebulma 

dakvirvebebma mecnierebs saSualeba misca adamianis 

organizmze temperaturis, tenianobisa da haeris 

moZraobis siCqaris kompleqsuri zemoqmedebis 

Sedegad daedginaT kombinaciebi, romlis drosac 

adamiani Tavs grZnobs normalurad an imyofeba 

diskomfortul mdgomareobaSi. am Sedegebis rukaze 

dataniT miRebuli iqna nomograma, romelic 
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efeqturi da eqvivalentur-efeqturi temperaturis 

gansazRvris nomograma ewodeba (nax. 1.1). 

efeqturi temperatura. 100%-iani tenis mqone 

uZravi haeris temperaturas, romelic iZleva 

adamianis organizmis iseTive gamagrilebel efeqts, 

rogorc uZravi haeri, mxolod sxva temperaturisa 

da fardobiTi tenianobis kombinaciis dros, 

efeqturi temperatura ewodeba. 

eqvivalentur-efeqturi temperatura. es aris 

uZravi haeris temperatura, romelic gansazRvruli 

fardobiTi tenianobis dros iZleva adamianis 

organizmis iseTive gamagrilebel efeqts, rogorsac 

igive fardobiTi tenianobis mqone haeri, mxolod 

ufro maRali temperaturisa da gansazRvruli 

haeris moZraobis siCqaris dros. 

vTqvaT, saWiroeba moiTxovs SenarCunebul iqnes 

eqvivalentur-efeqturi temperatura . 

nomogramaze (nax. 1.1) mocemulia temperaturis, 

tenianobisa da haeris moZraobis siCqaris ramdenime 

kombinacia, rac Seesabameba mocemul temperaturas 

-s. Tu haeris moZraobis siCqares miviRebT 

nulis tolad da mSrali (Cveulebrivi) Termometris 

Cvenebas miviRebT , nomogramis mixedviT 

Ct 017=

Ct 017=

Ct 018=mSr
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Ct 075,10=sv , romelsac Seesabameba haeris fardobii 

tenianoba %41=ϕ ; exla dauSvaT, rom haeri 

moZraobs siCqariT 5,0=V  m/wm da , am 

pirobebisaTvis fardobiTi tenianoba 

Ct 015=sv

%72=ϕ -s. 

vinaidan fardobiTi tenianoba gaizarda 31%-iT, 

cxadia organizmis mier siTbos gacema garemoSi 

Semcirdeba da igi kompensirebuli iqneba haeris 

moZraobis siCqaris gazrdiT 0-dan 0,5 m/wm-mde. 

 nax. 1.3nax. 1.2

haeris moZraobis siCqaris gasazomad 

gamoiyeneba anemometri. igi arsebobs ori saxis – 

frTebiani (nax. 1.2) da jamebiani (nax. 1.3). frTebiani 

anemometri gamoiyeneba mcire siCqareebis gasazomad 

(0,1-5 m/wm), xolo jamebiani anemometri – didi 

siCqareebis gasazomad (1,0-20 m/wm). 
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haeris moZraobis siCqaris gasazomad saWiroa 

CavataroT Semdegi operaciebi da Semdegi 

TanamimdevrobiT: 

1. anemometris mricxvelze aviRoT sawyisi 

anaTvali yvela isris Cvenebis mixedviT; 

2. movaTavsoT anemometri moZravi haeris 

nakadSi da 10-15 wm-is ganmavlobaSi vamuSavoT igi 

uqm svlaze (es saWiroa, raTa damyardes xelsawyos 

muSa, frTebiani an jamebiani borblis brunvis 

siCqare); 

3. erTdroulad CavrToT anemometris 

mricxveli da wamzomi da daviwyoT haeris moZraobis 

siCqaris gazomva; 

4. gazomvis drois gasvlis Semdeg gamovrToT 

anemometri; 

5. anemometris mricxvelze aviRoT bolo 

anaTvali; 

6. viangariSoT danayofTa ricxvi wamSi: 

amisTvis jer unda ganvsazRvroT sxvaoba 

anemometris bolo da sawyis anaTvlebs Soris da 

igi gavyoT gazomvis Catarebis droze; 

7. davadginoT haeris moZraobis siCqare 

grafikis saSualebiT (nax, 1.4), romelic Tan axlavs 

yvela anemometrs da warmoadgens mis pasports. 
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 nax. 1.4 

gazomvis Sedegad miRebuli monacemebi 

SevitanoT dakvirvebaTa cxrilSi (cxrili 1.1). 

cxrili 1.1 

 

temperatura. haeris temperaturis gasazomad 

gamoiyeneba Cveulebrivi spirtiani an 

vercxliswyliani Termometrebi an fsiqrometris 

mSrali Termometrebi. 

vidre haeris tenianobis gasazom xelsawyoebs 

ganvixilavdeT, ganvmartoT absoluturi da 

fardobiTi tenianoba. 
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absoluturi tenianoba ewodeba wylis orTqlis 

raodenobas, gamosaxuls gramebSi, romelsac Seicavs 

1 m3 haeri. 

maqsimaluri tenianoba ewodeba wylis orTqls 

maqsimalurad SesaZlo raodenobas, 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 Cveulebriv gamoisaxeba 

procentebSi. 

fardobiTi tenianobis gasazomad gamoiyeneba 

stacionaruli da aspiraciuli fsiqrometrebi. 

stacionaruli fsiqrometri. (nax. 1.5) Sedgeba: 1. 

vercxliswyliani an spirtiani ori Termometri; 2. 

CarCo, romelzec damagrebulia Termometrebi; 3. 

moRunuli minis mili wylisTvis. 

aspiraciuli fsiqrometri (nax. 1.6) Sedgeba: 1. 

liTonis vaznaSi Casmuli vercxliswyliani ori 

Termometri; 2. liTonis CarCo, romelzec 

damagrebulia Termometrebi; 3. ventilatori 

zambariani meqanizmiT; 4. ventilatoris gasaSvebi 

saxeluri. 
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 nax. 1.6nax. 1.5

stacionaruli fsiqrometris saSualebiT 

haeris fardobiTi tenianobis gansazRvrisaTvis 

viqceviT Semdegnairad: minis milis moRunul 

mxareze moTavsebuli Termometris vercxliswylis 

burTulas Semoxveuli aqvs qsovilis naWeri da 

CaSvebulia oTaxis temperaturis gamoxdil wyalSi 

(am Termometrs sveli Termometri ewodeba, meore 

Termometrs ki – mSrali Termometri). wylis 

aorTqlebis Sedegad svel TermometrSi 

vercxliswylis done mSral TermometrTan 

SedarebiT nakleb doneze aiwevs. mSrali da sveli 

Termometrebis CvenebaTa sxvaobis mixedviT cxr. 1.6-

is saSualebiT vadgenT fardobiTi tenianobis 

sidides. 
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fardobiTi tenianobis sidide SeiZleba 

gamoviTvaloT formuliT 

 ( )[ ]
F

PttF 100
1 ⋅⋅−−= svmSrαϕ , (1.1) 

sadac  da  aris wylis orTqlis 

maqsimaluri Semcveloba 1 m3 haerSi normaluri 

atmosferuli wnevis dros, Sesabamisad sveli da 

mSrali Termometrebis Cvenebis mixedviT (aiReba 

cxr. 1.4);  da  - Sesabamisad mSrali da sveli 

Termometrebis Cveneba; 

1F F

mSrt svt

α  - fsiqrometruli 

koeficienti, romelic damokidebulia gazomvis 

Catarebis adgilze haeris moZraobis siCqareze 

(aiReba cxr. 1.5); P  - barometruli wneva. 

aspiraciuli fsiqrometris saSualebiT 

fardobiTi tenianobis dasadgenad vmoqmedebT 

Semdegnairad: pipetis saSualebiT vasvelebT erT-

erTi Termometris burTulaze Semoxveuli qsovilis 

naWers (am Termometrs sveli Termometri ewodeba). 

movmarTavT ventilatoris zambarul meqanizms, 

romelic aamuSavebs ventilators da mis mier 

liTonis vaznebiT Sewovili haeri garsSemoedineba 

vercxliswylis burTulebs, rac gamoiwvevs 

burTulebis gagrilebas. sveli Termometris 
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burTula ufro metad gagrildeba vidre mSrali 

Termometris burTula. ventilatoris amuSavebidan 

2-3 wT-is gasvlis Semdeg aviRebT erTdroulad 

anaTvlebs mSral da svel Termometrebze. 

anaTvalTa Soris sxvaobis mixedviT ganvsazRvravT 

haeris fardobiT tenianobas fsiqrometruli 

cxriliT (cxr. 1.6), nomogramiTa da formuliT: 

 ( )
F

PttF 100
753

5,01 ⋅⎥⎦
⎤

⎢⎣
⎡ ⋅−−= svmSrϕ , (1.2) 

gazomvisa da angariSis Sedegebi Segvaqvs cxrilSi 

(cxrili 1.2): 

cxrili 1.2 

 

cxrilebidan aRebuli monacemebis mixedviT 

nomogramaze vsazRvravT eqvivalentur-efeqtur 

temperaturis (nax. 1.1) da meteorologiuri 

pirobebis ganmsazRvreli parametrebis gazomviT 
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miRebuli sidideebi Segvaqvs cxrilSi 1.3, aqve 

Segvaqvs normebis cxrilebidan, mocemuli samuSao 

adgilisaTvis dasaSvebi meteorologiuri pirobebis 

parametrebis mniSvnelobebi (ix. cxr. 1.7). 

cxrili 1.3 

 

miRebuli Sedegebis mixedviT gamogvaqvs 

daskvnebi da vadgenT, Tu rogori RonisZiebebi unda 

Catardes, raTa Seiqmnas adamianis organizmisaTvis 

normaluri Sromis pirobebi. 
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cxrili 1.4 

wylis orTqlis raodenoba 1 kg da 1 m3 gajerebul 

haerSi, normaluri atmosferuli wnevis dros, g 

cxrili 1.5 

 
 

 17



cxrili 1.6 
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cxrili 1.7 
sawarmoo saTavsebSi haeris temperaturis, fardobiTi 

tenianobisa da haeris moZraobis siCqaris sanitaruli normebi 
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laboratoriuli samuSao #2 

haeris damtverianebis gansazRvra 

samuSaos mizani. sawarmoo saTavsebSi 

damtverianebis kvleva, mtvris koncentraciis da 

mtvris nawilakebis raodenobis gamoTvla, saWiro 

xelsawyoebTan gacnoba da respiratorebis 

efeqturobis Sefaseba, haeris damtverianebaze 

daskvnebis gakeTeba. 

 

zogadi cnobebi 

atmosferoSi mtveri warmoiqmneba qanebis 

gamofitvis, vulkanuri amofrqvevebis, qariT 

eroziis, wylis wveTebis aorTqlebis Sedegad. 

mtvris uwvrilesi nawilakebi atmosferoSi 

imyofebian kosmiuri da biologiuri warmoSobis 

myari nawilakebis saxiT. 

mtveri aramdgradi masaa, misi nawilakebi xan 

Sejgufdebian, xan gancalkevdebian daleqva-

sedimentaciis procesSi. 

samrewvelo mtveri garemoSi myofi wvrili 

mkvrivi nawilakebisagan Semdgari aerozolis saxea. 

umetes SemTxvevaSi mtveri warmoiqmneba myari 

nivTierebis dispergirebis Sedegad. 
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mrewvelobaSi arasasurveli mtvris didi 

nawilis warmoSobis wyaroa: 

• myari nedleulis damsxvreva-daqucmaceba; 

• fxvieri produqtebis transportireba; 

• intensiurad moZravi satransporto 

saSualebebi. 

mtveri da sxva aerozolebi xels uwyoben da 

aZneleben atmosferoSi sinaTlis gabnevas da 

STanTqmas, garkveul gavlenas axdenen atmosferos 

siTbur reJimze. atmosferos zeda fenebSi mtvris 

dagroveba iwvevs dedamiwis gacivebas, ramdenadac 

aZlierebs dedamiwis atmosferos mier mzis sxivebis 

arekvlas, rasac Cvens planetaze acivebisken 

mivyavarT. 

atmosferul haerSi Tu mtvris da Wvartlis 

koncentracia 2 mg/m3-s aRwevs, ultraiisferi 

gamosxiveba 90%-mde mcirdeba. mzis radiacia 10-30%-

iT naklebia qalaqebSi, vidre gareubnebSi. 

ganasxvaveben araorganul da organul mtvers. 

araorganul mtvers miekuTvneba 97-99% Tavisufali 

-sgan Semdgari kvarcis mtveri, am jgufSi Sedis 

silikaturi da liTonuri mtveri. 

2SiO

organuli warmoSobis mtveria: 
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• mcenareuli – fqvilis, xis, bambis, Tambaqos, 

Saqris da sxva; 

• cxoveluri – bewvis, Tmis, matylis; 

samrewvelo mtvris nawilakebi iyofa: 

• xilvad – 10 mmk-ze meti zomis nawilakebi; 

• mikroskopul – 0,25 dan 10 mmk-mde; 

• ultramikroskopul – 0,25 mmk-mde. 

gansakuTrebul saSiSroebas qmnis 2-5 mmk-iani 

mtvris nawilakebi, romlebic aRweven filtvis 

qsovilis Rrumde, roca ufro msxvilebi yovndebian 

cxviris RruSi, bronqebSi. gamonaklisad SeiZleba 

CaiTvalos absentis wvrilboWkovani struqturis 

mqone mtveri (diametri 0,5 mmk), romelic droTa 

ganmavlobaSi migrirebs limfur ujredebSi da 

kvanZebSi. 

didi mniSvneloba eniWeba mtvris nawilakebis 

zomas, konsistencias, boWkovnebas, xsnadobas 

qsovilur siTxeebSi. basri, dakbiluli mtvris 

nawilakebi iwveven sasunTqi gzebis da lorwovani 

garsis travmirebas. 

mcenareuli da cxoveluri warmoSobis 

boWkovani mtveri aris qronikuli rinitis, 

laringitis, traqeitis, bronqitis da pnevmoniis 

mizezi. 
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qsovilur siTxeebSi gaxsnili nawilakebi 

axdenen gamaRizianebel, toqsikur da 

histopaTogenur zemoqmedebas, rac sabolood 

filtvebSi pnevmosklerozis ganviTarebis mizezia. 

filtvis qsovilis reaqcia sxvadasxva 

Semadgenlobis mtverze SeiZleba iyos: 

• inertuli – progresirebadi fibrozi, 

asbestozi, silikozi; 

• alergiuli – egzogenuri pnevmoniti; 

• neoplastikuri – filtvis simsivne; 

mtvris qimiuri Semadgenloba gansazRvravs mis 

biologiur aqtivobas. am niSniT mtveri SeiZleba 

iyos toqsikuri da aratoqsikuri moqmedebis. qromis, 

tyviis, dariSxanis mtvris moxvedra organizmSi 

iwvevs adamianis janmrTelobasTan da sicicxlesTan  

SeuTavsebel nivTierebebis da ujredebis warmoqmnas. 

mtveri axSobs kanis forebs da xels uSlis 

organizmis normalur Termoregulacias. mtveri 

iwvevs kanis damwvrobebs, dermatitebs, egzemas da 

kanis sxva daavadebebs. 

sawarmoo mtverTan brZolis efeqturi 

meTodebia: 

• sawarmoo procesebis racionalizacia; 
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• saerTo da adgilobrivi efeqturi 

ventilaciis organizacia; 

• toqsikuri nivTierebebis Secvla 

aratoqsikuriT; 

• sawarmoo procesebis meqanizacia da 

avtomatizacia; 

• individualuri dacvis saSualebebis 

gamoyeneba. 

saTavsos garemos damtverianebis 

SefasebisaTvis saWiroa mtvris masis, xarisxobrivi 

Semadgenlobis codna. haeris mtvrianobis 

gansazRvra xdeba woniTi, daTvliTi, eleqtruli, 

fotoeleqtruli meTodebiT. 

aRniSnul laboratoriul samuSaoSi 

aRwerilia woniTi da daTvliTi meTodebi. 

woniTi meTodi damyarebulia haeris moculobis 

erTeulSi mtvris masis gansazRvraSi. am mizniT 

xdeba garkveuli moculobis mtvriani haeris 

gatareba windawin awonil specialur filtrSi. 

filtrad gamoyenebulia alonJSi moTavsebuli 

higroskopuli da minis bamba, unacro qaRaldi da 

sxva. 

gatarebuli haeris raodenoba ganisazRvreba 

reometris Cvenebis mixedviT. 
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mtvris koncentraciis gansazRvra warmoebs 

formuliT: 

T
PPt

B
G

⋅
−

⋅
+

⋅=
ω

12

293
273101325

, (2.1) 

sadac: B  aris atmosferuli wneva, kpa; 

t  - haeris temperatura, ; C0

1P  da  -filtris masa haeris gatarebamde da 

gatarebis Semdeg, mg; 

2P

ω  - filtrze gatarebuli haeris siCqare, l/wT; 

T  - haeris gatarebis dro, wT. 

miRebuli Sedegebi Segvaqvs 2.1 cxrilSi 

woniTi meTodis naklad miCneulia is, rom es 

meTodi ar iZleva warmodgenas mtvris xarisxobriv 

maxasiaTeblebze, ris gamoc SeuZlebeli xdeba 

damtverianebis sruli higienuri Sefaseba. 
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cxrili 2.1 

 

daTvliTi meTodis arsi imaSi mdgomareobs, 

rom is iZleva saSualebas miviRoT monacemebi 1 sm3 

haerSi mtvris nawilakebis zomebze, dispersiulobis 

xarisxze da raodenobaze. nawilakebis raodenobis 

daTvla warmoebs mikroskopis saSualebiT, amitom 

mtvers winaswar agroveben minaze. mtvris minaze 

dagrovebisaTvis mtvrian haers atareben specialur 

xelsawyoSi – aRmricxvelSi. xelsawyo Sedgeba 

damnotivebeli milis, haeris tumbos da saleqi 

kamerisagan, romelic uerTdeba tumbos. tumbos 

saSualebiT gamosakvlevi haeri Sedis damnotivebel 

milSi, romelSic dafenilia dasvelebuli filtris 

qaRaldi. haeri gaivlis damnotivebel mils, xvdeba 
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RreCoSi da gadadis kameraSi. kameraSi haeris 

swrafad gafarToebis gamo misi temperatura 

mcirdeba da teni kondensirdeba mtvris nawilakebze. 

mtvris nawilakebi ejaxeba gadamxurav minas da 

ileqeba masze. cdis Sedegebi Segvaqvs 2.2 cxrilSi. 

mtvris nawilakebis raodenobis angariSi 1 sm3 

haerSi warmoebs formuliT: 

nVd
laX
⋅⋅
⋅

= , (2.2) 

sadac:  aris mtvris nawilakebis raodenoba zolSi 

(saSualo 3 zolidan); 

a

l -bilikis sigrZe 1sm – 10000 mk; 

d -zolis danayofis fasi (100 mk); 

V -haeris moculoba dguSis erT muSa 

svlaze Sewovis dros (50 sm3); 

n  - dguSis muSa svlaTa raodenoba. 
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cxrili 2.2 

 
 

respiratoris efeqturobis kvleva 

 

miRebuli mtvris koncentraciis da misi z.d.k-is 

monacemebis safuZvelze vaxdenT respiratoris tipis 

SerCevas (cxrili 2.4). 

SerCeuli respiratoriT haerSi mtvris 

gawmendis efeqturobis dadgenisaTvis mas vaerTebT 

mtvriani haeris gamomaval milTan. alonJSi 

vaTavsebT windawin awonil filtrs. garkveuli 

drois ganmavlobaSi vaxdenT mtvriani haeris 

gatarebas respiratorSi. mtvris koncentraciis 
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gamoTvla warmoebs formula 2.1 da 2.2-is mixedviT. 

miRebul Sedegebs vadarebT z.d.k-Tan. 

respiratoriT haeris gawmendis efeqturobas 

vsazRvravT formuliT: 

( )
%,100

1

21

G
GGЭ −

⋅=  (2.3) 

sadac  aris mtvris koncentracia 

respiratoramde da respiratoris Semdeg, 

mg/sm3. 

21 , GG

mtvris koncentraciis gazomvis Sedegebi 

Segvaqvs 2.3 cxrilSi 

 

cxrili 2.3 
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cxrili 2.4 
respiratorebis maxasiaTeblebi 
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laboratoriuli samuSao #3 

vibraciis gamokvleva 

samuSaos mizani: vibraciis parametrebisa da 

vibroizolaciis efeqturobis Sefaseba. 

 

zogadi cnobebi 

drekadi sxeulebis rxevas vibracia ewodeba. 

warmoebaSi rxevebis wyaroa manqanebi an misi 

nawilebi, eleqtro da pnevmoeleqtruli muSa 

xelsawyoebi. 

vibraciis normireba xdeba gost. 12.10.12-91, 

romlis mixedviTac ansxvaveben ori saxis vibracias: 

saerTo da lokaluri. 

vibracia aris saerTo, Tu igi moqmedebas 

axdens adamianis mTel organizmze (rodesac 

adamiani imyofeba vibrirebul zedapirze, miwis, 

iatakis, kedlebis, rxevebis SemTxvevaSi da a.S). 

lokalur vibracias adamiani ganicdis maSin, 

roca romelime kiduriT exeba manqanis an xelsawyos 

vibrirebul zedapirs. 

vibraciis xangrZlivi moqmedeba uaryofiTad 

moqmedebs adamianis organizmze: iwvevs adaminis 

sisxlZarRvTa spazms; kanis mgrZnobiarobis Secvlas, 
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kunTebis atrofias, Zval-saxsrebis daavadebasa da 

vegetatiuri nervuli sistemis moSlas. 

avadmyofuri movlenebis erTobliobas vibro 

daavadeba ewodeba. vibraciis gavlena adamianis 

organizmze damokidebulia misi moqmedebis 

xangrZlivobaze. 

arsebobs vibraciis Semcirebis Semdegi 

meTodebi: vibraciis Semcireba TviT xelsawyoSi, 

vibraciis dinamikuri qroba, vibraciis STanTqma da 

vibroizolacia. 

am meTodebidan praqtikaSi yvelaze 

gavrcelebulia vibroizolaciis meTodi. 

amocanaSi rxeviTi procesebis Semcirebis 

mizniT viyenebT vibroizolacias. 

vibraciis gazomva samuSao adgilze xdeba 

standartis gost 12.1.034-81 mixedviT. gazomvebi unda 

Catardes  da YX , Z  RerZebisaTvis. 
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Z

Y

X  
nax. 3.1 vibraciis gazomvis RerZebi 

 

vibracia fasdeba rxevis sixSiris, siCqarisa da 

vibrosiCqaris donis mixedviT. 

amplituda da rxevis sixSire izomeba 

vibrogramis mixedviT. amplitudas gamoviangariSebT 

formuliT: 

 dnA ⋅= , mm (3.1) 

sadac: n  aris gaorkecebuli amplitudis sidide; 

d -gadamyvani koeficienti (aiReba 

cxrilebidan); 

rxevis siCqares ganvsazRvravT formuliT: 

 AfV ⋅⋅⋅= π2 , m/wm (3.2) 

sadac: V  aris rxevaTa siCqare, m/wm;  

f  - rxevaTa sixSire, rxeva/wm-Si ( 50=f  hc);  
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A  - amplituda, m. 

vibraciis siCqaris ricxobrivi mniSvneloba 

(db) gamoiTvleba formuliT: 

 8105
lg20 −⋅

=
VLv , db (3.3) 

sadac:  m/wm sidide Seesabameba 1000 

hercisaTvis smenadobis zRurblze rxeviT siCqares, 

rodesac bgeriTi wneva tolia  n/m2. 

8105 −⋅

5102 −⋅

adamianze adgilobrivi vibraciis zemoqmedebis 

Sefasebisas vsargeblobT vibraciis parametrebis 

dasaSvebi sidideebiT. 

 

gamoyenebuli xelsawyos aRwera 

rxevis amplitudas vzomavT xelsawyoebis 

kompleqtiT, romelic Sedgeba МВ 22Г tipis 

induqciuri gadamwodisa da М 105 vibraciuli 

galvanometrisagan. 

gazomvis sazRvrebia 0-dan 1 mm-mde, sixSire 3-100 

herci. 

induqciuri gadamwodi magrdeba gamosacdel 

obieqtze da sadenebiT uerTdeba vibraciul 

galvanometrs. rxevebis zemoqmedebis Sedegad 

induqciur gadamwodSi aRiZvreba emZ, roelic 
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zemoqmedebs ra vibraciul galvanometrze, 

saTanadod gadaxris isars. 

cxrili 3.1 

 

daskvna: 
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samuSaos Catarebis Tanamimdevroba 

rxevis ZiriTadi parametrebis gazomvas 

vawarmoebT Semdegi TanamimdevrobiT: 

1. davayenoT gamosakvlevi obieqti (vibratori) 

horizontalur zedapirze saamortizacio safenis 

gareSe; 

2. aviRoT anaTvali (db), SevitanoT ormagi 

amplitudis sidide cxrilSi 3.1; 

3. davayenoT gamosakvlevi obieqti (vibratori) 

saamortizacio safenze; 

4. aviRoT meore anaTvali galvanometris 

skalaze da SevitanoT cxrilSi 3.1; 

5. cxrilidan ganvsazRvroT vibrosiCqaris da 

vibrosiCqaris donis dasaSvebi sidideebi da 

SevitanoT 3.1 cxrilSi. 

6. (3.1), (3.2) da (3.3) formulebiT gamovTvaloT 

amplitudis, vibrosiCqaris da vibrosiCqaris donis 

Sesabamisi mniSvnelobebi da SevitanoT isini 3.1 

cxrilSi; 

7. miRebuli sidideebi SevadaroT normebs da 

gavakeToT saTanado daskvna. 

danarTi 3.1. lokaluri vibraciis normireba 

xdeba oqtavur zolebSi saSualo geometriuli 

 36



sixSireebiT 8, 16, 31.5, 63, 125, 250, 500 da 1000 hc. 

normebi dadgenilia 8 saaTiani samuSao cvlisTvis. 

dasaSvebi vibrosiCqaris an vibrosiCqaris donis 

mniSvnelobebi moyvanilia cxrilSi 3.2  da YX , Z  

RerZebisaTvis. 

cxrili 3.2 
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laboratoriuli samuSao #4 

samuSao adgilebis akustikuri maxasiaTeblebis 

gamokvleva 

 
samuSaos mizani: mudmivi da aramudmivi xmauris 

donis gazomva, bgeris eqvivalenturi donis 

gansazRvra da bgeraTsaizolacio ekranebis 

efeqturobis gamokvleva. 

 

zogadi cnobebi 

xmauri aris sxvadasxva intensivobisa da 

sixSiris bgerebis erToblivoba, romlebic 

uwesrigod icvlebian garkveuli drois 

ganmavlobaSi. 

xmauris xangrZlivi zemoqmedebisa da 

arasakmarisi dasvenebis SemTxvevaSi, SesaZlebelia 

ganviTardes smenis analizatorisa da 

gulsisxlZarRvTa sistemis mdgradi paTologiuri 

cvlilebebi, romlebic SemdgomSi iwvevs sisxlis 

mimoqcevis sistemis daavadebas da smenis 

daqveiTebas. 

garda amisa, xmauri moqmedebs adamianis 

reaqciaze, saerTo fsiqikur mdgomareobaze. iwvevs 
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arasasiamovno SegrZnebebs, swraf daRlilobas, rac 

Tavis mxriv zrdis daSvebul Secdomebs. 

xmauris mier gamowveuli movlenebs gaaCnia 

kumulaciis (dagrovebis) unari. cvlilebebi 

grovdeba organizmSi da sul ufro metad moqmedebs 

nervul sistemaze. 

adamianis yuri aRiqvams bgerebs sixSiriT 20-

20000 hc. vinaidan bgeris wnevis gazomva Zalian 

Znelia, zomaven bgeris wnevis dones, decibelebSi: 

 
0

lg20
P
PLP = , db, (4.1) 

sadac:  - bgeris wnevaa, pa; P

0P  - bgeris wneva smenadobis zRvarze 

( )5
0 102 ⋅=P , pa. 

xmauris normireba xdeba (gost 12.1.003-83) 

speqtraluri da drois maxasiaTebliT. 

drois maxasiaTeblis mixedviT xmauri 

SeiZleba iyos mudmivi da aramudmivi. 

mudmivi xmauri romlis bgeris done 8-

saaTiani samuSao dRis ganmavlobaSi icvleba 

araumetes 5 decibelisa. 
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aramudmivia xmauri, romlis bgeris done  8-

saaTiani samuSao dRis ganmavlobaSi icvleba 5 

decibelze meti sididiT. 

orive SemTxvevaSi xmauri izomeba `sixSiris 

maxasiaTebelze~ `nela~. 

 

gamoyenebuli xelsawyo 

xmauris gasazomad gamoiyeneba xmaursazomi. 

xmaursazomis blok-sqema moyvanilia nax. 4.1. 

1 2 3 4 5 6 7

 
nax. 4.1. xmaursazomis blok-sqema: 1 – mikrofoni; 2 

da 5 safexuriani gadamrTvelebi; 3 da 6 

gamaZliereblebi; 4- filtrebi; 7 – sazomi 

xelsawyo ~drois~ maxasiaTeblis blokiT 

 

amocana Sedgeba ori nawilisagan: 

 

1. mudmivi xmauris kvleva 

mudmivi xmauris normireba xdeba zRvrulad 

dasaSvebi speqtriT oqtavur zolebSi. dasaSvebia 

mudmivi xmauris bgeris donis gazomva xmaursazomis 
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sixSiris maxasiaTebelze `a~ da drois 

maxasiaTebelze `nela~. 

 

samuSaos Catarebis Tanamimdevroba: 

1. gazomeT bgeris done samuSao adgilze (dba); 

2. SeadareT normebTan; 

3. SeitaneT Sedegebi cxrilSi 4.1; 

4. dawereT daskvna. 

cxrili 4.1 

 

daskvna: 

 

 

 

2. aramudmivi xmauris kvleva 

aramudmivi xmauris SemTxvevaSi gamoiTvleba 

bgeris eqvivalenturi done, formuliT: 

 
( )

∫ ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

T

dt
P
tP

T
L

0

2

0

1lg10 a
a.eqv , db (4.2) 
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sadac:  - bgeris wnevis momdevno mniSvneloba, 

pa; 

( )tPa

0P  - bgeris wneva smenadobis zRvarze, pa; 

T  - xmauris moqmedebis dro, s. 

Tu cvladebis ricxvi aris sasruli, bgeris 

eqvivalenturi done SeiZleba gamoiTvalos 

formuliT: 

 

⎟⎟
⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜
⎜

⎝

⎛

+

⋅+⋅
⋅=

∑
=

21

10
2

1

10
1

21

1010
lg10

tt

tt
L

Ln

i

L

a.eqv , db (4.3) 

sadac:  da  - xmauris wyaros muSaobis da 

Sesvenebis xangrZlivoba, wuTi. 

1t 2t

1L  da  - samuSao adgilze bgeris done 

xmauris wyaros CarTul da gamorTul 

mdgomareobaSi, dba. 

2L

 

samuSaos Catarebis Tanamimdevroba 

1. gazomeT bgeris done samuSao adgilze 

CarTuli xmauris wyaros SemTxvevaSi, dba; 

2. gazomeT bgeris fonis done gamorTuli 

xmauris wyaros SemTxvevaSi, dba; 

 42



3. gazomeT xmauris wyaros muSaobis 

xangrZlivoba, wT; 

4. gazomeT xmauris wyaros gamorTvebis 

xangrZlivoba, wT; 

5. miRebuli Sedegebi moaTavseT cxrilSi 4.2; 

6. gamoTvaleT eqvivalenturi bgeris done; 

7. dawereT daskvna. 

cxrili 4.2 

 

 

daskvna: 
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danarTi 4.1 samuSao adgilze dasaSvebi 

bgeris donis da eqvivalenturi bgeris donis 

dasaSvebi mniSvnelobebi (gosti 12.1.003.-83) 

cxrili 4.3 
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laboratoriuli samuSao #5 

bunebrivi ganaTebis gamokvleva 

samuSaos mizani: sawarmos saTavsebis bunebrivi 

moTxovna da ganaTebis normebis gacnoba. samuSao 

adgilebis saWiro ganaTebulobis gansazRvra. 

 

5.1 bunebrivi ganaTeba, normireba da angariSi 

bunebrivi ganaTeba iqmneba mzis sxivuri 

energiis saSualebiT. mzis sinaTlis speqtri 

Seicavs adamianisaTvis sasargeblo ultraiisfer 

sxivebs da gaaCnia maRali difuzia, rac 

sasargebloa mxedvelobisTvis. 

bunebrivi ganaTeba SeiZleba ganxorcieldes: 1. 

Senobis gare kedlebSi mowyobili fanjrebis an 

sasinaTlo Riobebis saSualebiT – e.w. gverdiTi 

ganaTeba; 2. Seminuli gadaxurvis an gadaxurvaSi 

mowyobili Seminuli sasinaTlo Riobebis 

saSualebiT – e.w. zeda ganaTeba; 3. kombinirebuli 

ganaTebiT – rodesac gverdiTi ganaTeba da zeda 

ganaTeba erTdroulad moqmedebs. 

saTavsebSi gverdiTi ganaTebiT iqmneba 

ganaTebis uTanabroba, amitom normirdeba 

ganaTebulobis minimaluri mniSvneloba  muSa mine
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zonis farglebSi fanjridan yvelaze daSorebuli 

wertilis mixedviT, xolo zeda da kombinirebuli 

ganaTebulobis SemTxvevaSi saSualo mniSvneloba 

. saSe

bunebrivi ganaTeba mkveTrad icvleba dRis 

ganmavlobaSi an weliwadis droebis mixedviT da 

damokidebulia cis kamaris mdgomareobaze, 

meteorologiur pirobebze. yvela es piroba 

arTulebs saTavsebisaTvis bunebrivi ganaTebulobis 

normebis dadgenas absolitur erTeulebSi. amitom 

bunebrivi ganaTebis kriteriumad miRebulia 

bunebrivi ganaTebulobis koeficienti –b. g. k. 

romelic gviCvenebs, Tu ramdenjer mcirea saTavsis 

SigniT romelime wertilSi arsebuli ganaTebuloba, 

saTavsis gareT arsebul ganaTebulobaze. igi 

gamoisaxeba procentebiT da gamoiTvleba Semdegi 

formuliT: 

 %100⋅=
gar

Sig

E
E

e , (5.1) 

sadac  aris saTavsis SigniT romelime 

wertilSi arsebuli ganaTebuloba lq;  - 

saTavsis gareT, mTeli cis kamariT Seqmnili 

SigE

garE
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horizontaluri ganaTebuloba lq, romelic Siga 

ganaTebulobasTan erad unda gaizomos. 

 

5.2 luqsmetris aRweriloba 

ganaTebulobis gasazomad da sakontrolod 

iyeneben luqsmetrebs, romelTa moqmedebis principi 

damyarebulia fotoeleqtrul efeqtze. igi Sedgeba 

fotoelementisa da ganaTebulobis erTeulebiT – 

luqsebiT dagraduirebuli miliampermetrisagan. 

fotoelementze sinaTlis nakadis dacemisas mis 

gamtarebSi warmoiqmneba fotodeni, ris gamoc isari 

gadaixreba muSa zedapiris ganaTebulobis 

proporciulad. luqsmetri dagraduirebulia 

varvarebis naTurebisaTvis, amitom luminescenciuri 

nivTierebiT Seqmnili ganaTebulobisa da bunebrivi 

ganaTebulobis gazomvisas aucilebelia gamoviyenoT 

Sesworebis koeficientebi: bunebrivi 

ganaTebulobisTvis - 0,8; dRis sinaTlis 

naTurebisaTvis – 0,9; TeTri sinaTlis 

naTurebisaTvis – 1,1. 

luqsmetrebSi gamosayeneblad ufro metad 

gamosadegia selenis fotoelementi, radgan misi 

speqtraluri mgrZnobeloba axlosaa Tvalis 

speqtralur mgrZnobelobasTan. 
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ganaTebuloba 0-dan 100 lq-mde diapazoniT 

izomeba usacmo fotoelementiT. sxvadasxva tipis 

sacmebis gamoyeneba mniSvnelovnad afarToebs 

ganaTebis gazomvis diapazons, romelic aRwevs 

100000 lq-mde. 

 

5.3 luqsmetris gamoyenebis wesebi 

1. gazomvis win saWiroa: ganvalagoT 

galvanometri horizontalurad da fotoelementi 

mivuerToT mzoms momWerebze aRniSnuli polarobis 

dacviT; 

2. gazomva unda daviwyoT ise, rom 

gadamrTveli dayenebuli iyos zRvarze 100 lq. da 

fotoelements gakeTebuli hqondes garsacmi 

(Suqfiltri). Tu isris gadaxra 100 erTeulze 

naklebia, maSin gadamrTveli unda gadaviyvanoT 

nakleb zRvarze, xolo ganaTebulobis Semcirebisas 

5 luqsze nakleb mniSvnelobaze gadamrTveli unda 

gadaviyvanoT 100 luqsis zRvarze da fotoelements 

movxsnaT garsacmi; 

3. ganaTebulobis gasazomi sidide tolia 

gadazomil danayofTa raodenobis namravlisa 

danayofis fasze /sidideze/ da saWiroebis 

SemTxvevaSi Semasworebel koeficientze. 
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danayofis fasi /sidide/ tolia ganzomilebis 

zRvaris Sefardebisa xelsawyos Skalis danayofis 

ricxvTan. garsacmis (Suqfiltris) gamoyenebis 

SemTxvevaSi miRebuli Sedegi unda gamravldes 

garsacmis koeficientze. 

 

5.4 samuSaos Sesrulebis Tanamimdevroba 

1. gavzomoT erTdroulad ganaTebuloba 

saTavsis SigniT da gareT; 

2. ganaTebis gazomvas vawarmovebT 

fotoeleqtronuli luqsmetriT; 

3. mzomi (galvanometri) movaTavsoT 

horizontalurad da mivuerToT fotoelementi; 

4. fotoelementi saWiro kuTxiT movaTavsoT 

ganaTebulobis gazomvis adgilas; 

5. galvanometris Skalaze isris Cvenebis 

mixedviT aviRoT anaTvali; 

6. Suqfiltris gamoyenebis SemTxvevaSi 

miRebuli anaTvali unda gamravldes Suqfiltris 

STanTqmis koeficientze; 

7. bunebrivi ganaTebulobis gazomvisas 

luqsmetris Cvenebas vamravlebT xelsawyos 

Semasworebel koeficientze 8,0=K ; 
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8. gamovTvaloT bunebrivi ganaTebulobis 

koeficienti formuliT; 

9. SevadaroT miRebuli b.g.k. mniSvneloba 

normebs da miviRoT saTanado daskvna; 

10. samuSaos Sesrulebis Semdeg SevitanoT 

monacemebi cxrilSi 5.1. 

cxrili 5.1 

 
 

 %100⋅=
gar

Sig

E
E

e , (5.1) 

 cmee ⋅⋅= fn  (5.2) 

c  - mzianobis koeficienti 8,0=m ; 

m  - sasinaTlo klimatis koeficienti 9,0=c . 

daskvna: 
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sawarmoo saTavsebi saWiro bunebrivi 

ganaTebulobis xarisxis mixedviT iyofa 8 Tanrigad, 

romelic mocemulia samSeneblo normebSi: ssw da n 

23.05.95. am normebis mixedviT b.g.k-is normebsa da 

saTavsTa Tanrigebad dayofa warmoebs samuSaos 

saxisa da saWiro sizustis xarisxis mixedviT. 

 

cxrili 5.2 

 
 

b.g.k-is normirebuli mniSvneloba nagebobis 

adgilmdebareobis gaTvaliswinebiT ganisazRvreba 

formuliT: 
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 cmee ⋅⋅=n  (5.2) 

e  - aris b.g.k-is mniSvneloba %-obiT; 

m  - raionis sasinaTlo klimatis koeficienti;  

c  - raionis mzianobis koeficienti 9,0=c . 

am koeficientebis mniSvnelobebi mocemulia 

ssw da n 23.05.95. 
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laboratoriuli samuSao #6 

xelovnuri ganaTebis gamokvleva 

samuSaos mizani: xelovnuri sinaTlis wyaroTi 

samuSao adgilebis ganaTebulobis gamokvleva, 

sawarmoo saTavsebis ganaTebisadmi wayenebuli 

moTxovnebi, ganaTebis normebis gacnoba. 

 

6.1 xelovnuri ganaTeba 

samuSaos mizani: xelovnuri sinaTlis wyaroTi 

samuSao adgilebis ganaTebulobis gamokvleva, 

sawarmo saTavsTa ganaTebisadmi wayenebuli 

moTxovnebi, ganaTebis normebis gacnoba. 

 

winaswari cnobebi 

samuSao adgilebis racionaluri ganaTeba 

aumjobesebs Sromis pirobebs, uzrunvelyofs 

Sromis usafrTxoebas, Sromis nayofierebis zrdas 

da warmoebuli produqciis xarisxs. 

sawarmoo saTavsTa ganaTeba unda 

akmayofilebdes Semdeg moTxovnebs: 

1. uzrunvelyos yovel samuSao adgilze 

dasamuSavebeli detalebisa da muSa zedapirebis 

Tanabari da sakmarisi ganaTebuloba. 
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2. ar iwvevdes muSa zedapirze mkveTri 

Crdilebis warmoSobas, TvalismomWrel 

damabrmavebel moqmedebas. 

3. iyos ekonomiuri da usafrTxo; 

4. sawarmoebSi muSaobis usafrTxo pirobebis 

uzrunvelyofisa da maRali Sromis nayofierebis 

misaRwevad sawarmoo saTavsebisa da calkeuli 

samuSao adgilebis ganaTeba unda iyos sakmarisi da 

Tanabari, igi unda qmnides maqsimalurad did 

kontrasts gansaxilvel obieqtsa da saerTo fons 

Soris. xelovnur ganaTebas unda hqondes, sinaTlis 

nakadis aucilebeli speqtruli Semadgenloba, 

ganaTebis difuziuroba. 

calkeuli zedapirebis ganaTebuloba 

ganisazRvreba Semdegi faqtorebis gaTvaliswinebiT: 

1. gansaxilveli sagnis zomebi – rac mcirea sagani, 

miT meti unda iyos ganaTebuloba; 2. sagnebidan 

Tvalebamde manZili; 3. zedapiris sinaTlis arekvlis 

koeficienti – TeTri zedapiri mniSvnelovnad met 

sinaTles aireklavs, vidre Savi; 4. dasamuSavebel 

detalebsa da saerTo fons Soris kontrasti – rac 

ufro mcirea kontrasti, miT meti ganaTebulobaa 

saWiro. 
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6.2 xelovnuri ganaTeba, normireba da angariSi 

iseTi SenobebisaTvis, sadac ar aris sakmarisi 

bunebrivi ganaTeba gaTvaliswinebulia e.w. 

SeTavsebuli ganaTeba an xelovnuri ganaTeba, 

romelic xorcieldeba sanaTi xelsawyoebis 

gamoyenebiT. 

sanaTi xelsawyoebi Sesdgeba specialuri 

armaturisa da sinaTlis wyarosagan (eleqtronuli 

naTurebisgan), romlebic warmoiqmneba 

luministenciuri an Tburi gamosxivebis principze. 

Tburi anu varvari naTura iZleva sinaTles 

masSi moTavsebuli volfamis ZafiT 2400-3000 – mde 

gavarvarebis Sedegad. igi xasiaTdeba mcire margi 

qmedebis koeficientiT, radgan eleqtrodenis 

umetesi nawili ixarjeba uxilavi siTburi energiis 

gamosxivebaze, Suqgacema ar aRemateba 20 lm/vt, 

muSaobis (naTebis xangrZlivoba) 800-1000 sT. 

naTurebis ZiriTadi maxasiaTeblebi 

reglamentirebulia saxelmwifo standartebSi 2239-

79 `zogadi daniSnulebis varvarebis naTurebi. 

teqnikuri piroebebi~ da saxelmwifo standartebSi 

19190-84 `eleqtruli naTurebi. zogadi teqnikuri 

piroebebi~. 
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varvarebis halogenuri naTurebi volframis 

ZafTan erTad Seicavs kolbaSi ama Tu im halogenis 

orTqls, romelic maRla swevs Zafis gavarvarebis 

temperaturas da zrdis naTurebis Suqgacemas 30 

lm/vt-mde da muSaobis xangrZlivobas 3000 sT-mde. 

gazganmuxtvis naTurebSi sinaTlis misaRebad 

iyeneben eleqtrolunimescencias – gamosxivebas 

eleqtronuli ganmuxtvisas liTonis orTqlisa da 

gazebis garemoSi. 

luminescenciuri naTura warmoadgens 

gamWvirvale minis mils, romlis boloebSi 

moTavsebulia volframis Zafis eleqtrodebi. 

milidan haeri amotumbulia da Seyvanilia mcire 

wnevis argoni da vercxliswylis patara wveTi. 

milis Siga zedapiri dafarulia luminoforiT – 

TuTiis, magniumis, kalciumis, kadmiumis da sxva 

liTonebis gogirdovani SenaerTebiT. 

xelovnuri ganaTeba Tavisis daniSnulebis 

mixedviT aris: muSa, morige, avariuli, saevakuacio, 

sadarajo (dacvis), sareklamo ganaTeba. 

muSa ganaTeba gankuTvnilia samuSaos 

normalurad warmoebisaTvis aucilebeli pirobebis 

Sesaqmnelad, agreTve Senobebis da teritoriebis 

normaluri eqspluataciisaTvis. 
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avariuli ganaTeba gaTvaliswinebulia muSa 

ganaTebis uecari gamorTvis SemTxvevaSi muSaobis 

gasagrZeleblad, rodesac muSa ganaTebis gamorTvam 

SeiZleba gamoiwvios afeTqeba, xanZari, mowamvla an 

sawarmos normaluri samuSao reJimis darRveva. 

avariuli ganaTebis mowyobis mizniT saerTo 

ganaTebis lamparebis  garkveuli nawili ikvebeba 

avtonomiuri kvebis wyaros saSualebiT da ZiriTadi 

(muSa) ganaTebis gamorTvis SemTxvevaSic ganagrZoben 

naTebas. avariuli ganaTebis sanaTebi unda 

gansxvavdebodes muSa ganaTebis sanaTebisagan 

saxeobiT, zomiT an unda gaaCndes specialuri 

niSnebi. avariuli ganaTebis dros ganaTebuloba ar 

unda iyos muSa ganaTebis 5%-ze naklebi. 

saevakuacio ganaTeba iqmneba xalxis 

saevakuaciod avariuli situaciebis dros. am dros 

ganaTebuloba saTavsis SiniT unda Seadgendes 0,5 

lq-s, xolo Ria teritoriaze – 0,2 lq-s. 

arsebobs xelovnuri ganaTebis Semdegi 

sistemebi: saerTo, adgilobrivi da kombinirebuli. 

saerTo ganaTeba aris Tanabari da 

lokalizebuli. saerTo Tanabari ganaTebis sistema 

ewodeba iseT sistemas, rolis drosac lamparebi 

ganlagebulia saTavsis zeda nawilSi da Tanabrad 

 57



anaTebs mTel saTavss; saTavsSi qmnis erTnairi 

sinaTlis fons. aseTi sistema miiReba erTi da imave 

tipisa da simZlavris naTurebis iatakidan erTsa da 

imave simaRleze ganlagebiT. saerTo lokalizebuli 

ganaTeba gamoiyeneba im SemTxvevaSi, rodesac 

saWiroa samuSao adgilebis fiqsireba. aseT 

SemTxvevaSi lamparebi ganawilebulia araTanabrad 

uSualod gasanaTebeli obieqtis Tavze naTurebis 

simZlavris da raodenobis gazrdiT. 

im SemTxvevaSi, rodesac lamparebi sinaTlis 

nakads koncentrirebas ukeTeben uSualod erT 

romelime samuSao adgilze, miiReba adgilobrivi 

ganaTebis sistema. 

kombinirebuli ganaTeba ewodeba iseT sistemas, 

romlis drosac samuSao adgilze erTdroulad 

moqmedebs saerTo ganaTebisa da adgilobrivi 

ganaTebis sisitemebi. am SemTxvevaSi saerTo 

ganaTebis sanaTebisagan zedapirebis ganaTebuloba 

unda Seadgendes normirebuli kombinirebuli 

ganaTebis aranakleb 10%-s. amasTan, luminescenciuri 

naTurebis gamoyenebisas igi unda iyos aranakleb 150 

luqsisa da varvarebis naTuris gamoyenebisas 

aranakleb 50 luqsisa. 

 58



xelovnuri ganaTebis normireba warmoebs 

samuSao zedapirebis ganaTebulobis nominaluri 

doneebis, mxedvelobiTi muSaobis sizistis, obieqtsa 

da fons Soris kontrastis, fonis sinaTlovnebis, 

ganaTebis sistemisa da gamoyenebuli naTurebis 

tipisa da raodenobis mixedviT. 

foni iTvleba muqad, rodesac zedapiris 

arekvlis koeficienti ( )ρ  2,0<ρ , saSualod 

4,02,0 << ρ , foni naTelia Tu 4,0>ρ . 

kontrasti ( )K  gansxvavebuli obieqtisa fonTan 

iTvleba mcired, Tu 2,0<K ; saSualod, Tu 

; didia, rodesac . 5,02,0 << K 5,0>K

samrewvelo sawarmoTa ganaTebis normebi 

mocemulia cxrilebSi, sadac mxedvelobiTi 

muSaobis yvela saxe, gansxvavebuli obieqti 

umciresi zomebis mixedviT dayofilia Tanrigebad. 

TiToeuli Tanrigi Tavis mxriv iyofa 4 

qveTanrigad fonis sinaTlovnebis xarisxis mixedviT 

da gansxvavebuli detalisa da fons Soris 

kontrastis mixedviT. 

drois ganmavlobaSi lamparis Suqgacemis 

gauaresebis kompensirebis mizniT yvela angariSSi 
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Seiyvaneba normebiT dawesebuli maragis 

koeficienti. 

laboratoriuli samuSaos Sesasruleblad 

saWiroa aigos  mocemuli lamparisTvis erTnairi 

ganaTebulobis mrudebi, dadgindes gansxvavebuli 

obieqtis minimaluri zomebi, kontrasti obieqtisa 

fonTan da fonis sinaTlovneba. SeirCes 

ganaTebulobis sistema. ganisazRvros samuSaos 

Tanrigi da qveTanrigi. SeirCes lamparis tipi da 

misi Camokidebis minimaluri simaRle. 

adgilobrivi ganaTebis lamparis moTavsebis 

koordinatebi SeirCes agebuli izoluqsebis 

saSualebiT im operaciisaTvis, romlisTvisac 

Sedgeba ganaTebulobis dargobrivi normebi. 

lampariis koordiantebi ganisazRvreba 

samuSaos zedapirebis saWiro ganaTebulobisa da 

erTnairi ganaTebulobis mrudebis saSualebiT. 

yovel izoluqss aqvs wertili, romelSic misi 

mxebi vertikaluria, aRniSnuli wertili 

gansazRvravs Camokidebis xelsayrel simaRles `C~, 

mocemuli horizontaluri manZilisaTvis ` ~, 

radgan grafikze mis qveviT an zeviT gadaadgileba 

iZleva Semcirebul ganaTebulobas. 

d
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6.3. xelovnuri ganaTeba, normireba da angariSi 

1. ganaTebulobis gasazomad vsargeblobT 

luqsometriT; 

2. samuSaos Catarebisas gareSe sinaTlis 

wyarosagan dacvis mizniT saTavsi unda iyos 

dabnelebuli; 

3. samuSaos vasrulebT stendze, romelic 

Sedgeba horizontalur zedapirze (magidaze) 

damagrebuli sazomsaxazaviani vertikaluri 

dgarisagan, romlebzec datanilia sazomi Skala 

danayofis fasiT 2 decimetri, gazomvis diapazoni 0-

dan 12 dm-mde. 

4. vertikalur dgarze damagrebulia moZravi 

bjeni, romlis saSualebiT SesaZlebelia lamparis 

Camokidebis simaRlis cvla; 

5. vkidebT lampars 2 dm simaRleze; 

6. fotoelements vaTavsebT magidaze aRniSnul 

`0~ wertilSi. luqsmetris gadamrTvels gayenebT 

zRvarze 100 luqsi. ganaTebulobis gazomvas viwyebT 

sacmis (Suqfiltris) gamoyenebiT. Tu isris gadaxra 

ar aRemateba  10 danayofs gadamrTvels gadavrTavT 

nakleb zRvarze. 

7. analogiurad vzomavT wertilebSi 2, 4, 6, 8, 

10, 12 md. miRebuli Sedegebi Segvaqvs cxrilSi. 
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8. SevcvaloT lamparis Camokidebis simaRle, 

avwioT igi 2 dm-iT maRla da gavzomoT 

ganaTebuloba horizontaluri mzomi saxazavis imave 

wertilebSi. analogiurad vawarmooT ganaTebulobis 

gazomva lamparis Camokidebis simaRlis `C~ 6, 8, 10, 

12 wert. miRebuli Sedegebi Segvaqvs cxrilSi 6.1. 

miRebuli monacemebis safuZvelze vagebT 

izoluqss (erTnairi ganaTebulobis mrudi). 

grafikis badeze saZiebeli izoluqsis 

wertilebi moinaxeba interpolaciiT. Tanabari 

ganaTebulobis wertilebi uerTdeba erTmaneTs 

mrudebiT. 

cxrili 6.1 
gazomili ganaTebuloba 
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 cxrili 6.2 
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cxrili 6.4 
maragis koeficientis mniSvneloba 

 

cxrili 6.5 
sasinaTlo klimatis koeficientis mniSvnelobani 
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cxrili 6.6 
zedapiris fonis mixedviT arekvlis koeficientis 

mniSvnelobebi 

 

cxrili 6.7 
masalebis, arekvlis, STanTqmis da gatarebis koeficienti 
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  lamprebis zogierTi tipis daxasiaTeba       cxrili 6.8 
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laboratoriuli samuSao #7 

1000 v-mde Zabvis samfaza 

izolirebulneitralian qselebSi 

eleqtrousafrTxoebis parametrebis gamokvleva 

samuSaos mizani: 1000 v-mde Zabvis qselebSi 

izolirebuli neitraliT eleqtrousafrTxoebis 

parametrebis gamokvleva. 

 

zogadi cnobebi 

eleqtrodeniT dazianebis ZiriTad faqtorebad 

iTvleba eleqtrowredis Sekvra adamianis sxeulis 

gavliT. aseT movlenas SeiZleba adgili hqondes 

Semdeg SemTxvevaSi: 

1. Zabvis qveS myof danadgarebTan uSualo 

Sexebis an dauSvebel manZilze miaxlovebisas; 

2. im eleqtrodanadgarebis korpusTan 

Sexebisas, romelic izolaciis dazianebis gamo 

aRmoCnda Zabvis qveS; 

3. dazianebuli izolaciis mqone danadgaris 

ganlagebis midamoebSi miwis zedapirze warmoqmnili 

`bijuri ZabviT~. 

zemoT CamoTvlil SemTxvevebSi eldeniT 

dazianebis xarisxze did gavlenas axdens qselis 
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mkvebavi wyaros neitralis reJimi. qselebs 

ansxvaveben Camiwebuli da izolirebuli neitraliT. 

Camiwebuli neitrali ewodeba transformatoris an 

generatoris neitrals, romelic mierTebulia 

Camamiwebel mowyobilobasTan uSualod an mcire 

winaRobiT (denis transformatoriT). 

izolirebuli neitrali iseTi neitralia, 

romelic ar aris mierTebuli Camamiwebel 

mowyobilobasTan, an SeiZleba mierTebuli iqnas 

masTan qselis tevaduri denis makompensirebeli 

aparatiT, Zabvis transformatoriT da sxva didi 

winaRobis mqone aparatiT. 

praqtikaSi ZiriTadad iyeneben samsadenian 

qselebs izolirebuli neitraliT da oTxsadenian 

qselebs Camiwebuli neitraliT. CavataroT eleqtro 

usafrTxoebis analizi zemoTaRniSnuli 

qselebisaTvis. 

 

samsadeniani qselebi izolirebuli neitraliT 

izolirebulneitralian qselebSi 

eldanadgaris korpusTan adamianis Sexebis dros, 

rodesac korpusze moxda romelime fazis garRveva, 

deni gaivlis adamianis sxeulSi da danarCen or 

fazaSi. 
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nax. 7.1 izolirebulneitraliani qseli 

 

am dros denis sidide ganisazRvreba ara marto 

adamianis sxeulis winaRobiT, aramed qselis 

izolaciis winaRobiTac. izolaciis winaRobis 

sakmaod didi sididis dros eldanadgarebTan 

Sexebas SeiZleba arc mohyves seriozuli dazianeba. 

aqedan gamomdinareobs, rom qselis izolaciis 

winaRoba izolirebulneitraliani qselebis 

eldanadgarebSi warmoadgens eleqtrousafrTxoebis 

mTavar faqtors. 

eldanadgaris izolacias aqvs rTuli fizikuri 

struqtura, magram eleqtrousafrTxoebis ganxilvis 

dros igi SeiZleba warmovidginoT, rogorc 

paralelurad CarTuli aqtiuri winaRoba da 

tevadoba. eldanadgaris momsaxurebis usafrTxoebis 

K

B
C

cr

cc

Br

Bc

Ar

Ac

adI adI

A

adI

 73



xarisxze qselis izolaciis mdgomareobis gavlenis 

dasadgenad movaxdinoT adamianis sxeulSi gamavali 

denis ganmsazRvreli formulis analizi 

eldanadgarebis fazagarRveul korpusze adamianis 

Sexebis dros. 

elqselis muSaobis normaluri reJimi 

xasiaTdeba calkeuli fazis miwis mimarT 

izolaciis aqtiuri da tevaduri gamtarobebis 

tolobiT. 

r
gggg 1

321 ====   da wcbbb === 321 . 

adamianis sxeulSi gamavali denis zrdis 

ganmsazRvrel formulas aqvs Semdegi saxe: 

 ( )
( )2222 19

6
1

cwrR
Rrr

R

U
I

+⋅⋅

⋅+⋅
+

=

ad

ad

ad

f

ad  (7.1) 

sadac,  - qselis fazuri Zabvis sididea;  - 

adamianis sxeulis winaRoba. 

fU adR

gauvrcobel qselSi izolaciis tevaduri 

gamtaroba umniSvneloa 0321 === bbb , amitom 

eldanadgaris usafrTxoebis xarisxis dadgenis 

dros igi SeiZleba mxedvelobaSi ar miviRoT. maSin 

formula miiRebs Semdeg saxes: 
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rR

U
I

+⋅

⋅
=

ad

f

ad 3
3

, (7.2) 

gavrcobili qselebis eqspluataciis dros 

calkeuli fazis tevaduri gamtaroba sakmaod didia 

miwis mimarT, amasTan zogierT SemTxvevaSi am 

qselebisaTvis izolaciis aqtiuri winaRoba 

SeiZleba SevinarCunoT maRal doneze. zemoT 

aRniSnulis gaTvaliswinebiT, adamianis sxeulSi 

gamavali denis sidide zemoT moyvanili 

gantolebidan gamomdinare, roca 0321 === ggg  

iqneba: 

 
2

2 19

3

⎟
⎠
⎞

⎜
⎝
⎛+⋅

⋅
=

wc
R

U
I

ad

f

ad . (7.3) 

 

samuSaos Sesrulebis Tanamimdevroba 

1. saangariSo winaRobad miviRoT sxeulis 

winaRoba 1000=adR  omi da movaxdinoT fazis 

garRveva korpusze (Rilaki K ). ganvsazRvroT 

adamianis sxeulSi gamavali denis sidide 

ampermetriT. 
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2. roca rrrr === 321 , maSin 

constCCC === 321 ; 

3. roca CCCC === 321 , maSin 

const ; rrr === 321

gazomvis SedegebiT vadgenT cxril 7.1-s. 

cxrili 7.1 

 

cxrilis monacemebiT vagebT grafiks 
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laboratoriuli samuSao #8 

1000 v-mde Zabvis samfaza Camiwebulneitralian 

qselebSi eleqtrousafrTxoebis parametrebis 

gamokvleva 

samuSaos mizani: 1000v-mde Zabvis samfaza 

oTxsadenian Camiwebulneitralian qselebSi 

eleqtrousafrTxoebis parametrebis gamokvleva. 

 

zogadi cnobebi 

oTxsadeniani qseli Camiwebuli neitraliT. 

qselSi Camiwebuli neitraliT fazebis Zabva tolia. 

adamianis Sexeba eldanadgaris korpusTan, 

romelic imyofeba Zabvis qveS, qmnis daSavebis 

wreds: adamianis sxeuli – fexsacmeli – iataki – 

miwa – muSa Camiweba – neitrali. 

adamianis sxeulze modebuli Zabva warmoadgens 

fazuri Zabvis nawils. aseT SemTxvevaSi, adamianis 

sxeulSi gamavali deni damokidebuli ar aris 

qselis  da C  parametrebze, radgan isini 

daSuntulia Camiwebuli neitraliT. adamianis 

sxeulSi gamavali denis sidide tolia: 

izR

 
Cmiatfexad

f

ad RRRR
U

I
+++

= . (8.1) 
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gamokvleva tardeba stendze qselis ZiriTadi 

parametrebis modelirebis  gziT da mdgomareobs im 

denis sididis gansazRvraSi, romelic gaivlis 

adamianis sxeulSi fazagarRveuli 

eleqtrodanadgaris korpusTan Sexebis dros. 

stendis eleqtruli sqema warmoadgens 

praqtikaSi miRebuli samfaza qselebis models. 

 

 
nax. 8.1 Camiwebulneitraliani qseli 

  

samuSaos Catarebis Tanamimdevroba 

ganvixiloT yvelaze rTuli SemTxveva da 

yvela winaRoba, garda adamianis sxeulis 

winaRobisa, CavTvaloT nulis tolad. vcvaloT  

1000-dan 10000 omamde. ganvsazRvroT . 

adR

adI

B
C

K

Camr

A

adR

adI
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Sedegebi SevitanoT cxril 8.1-Si. 

cxrili 8.1 

 

0
adR

adI

 ( )adad RfI =nax. 8.2  damokidebulebis grafiki 
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laboratoriuli samuSao #9 

damcavi Camiwebis efeqturobis Sefaseba 

samuSaos mizani: 1000 v-mde Zabvis samfaza 

izolirebulneitralian qselSi damcavi Camiwebis 

efeqturobis Sefaseba. 

zogadi cnobebi 

imisaTvis, rom eldanadgarebis momsaxure 

personali davicvaT saxifaTo Sexebis Zabvisagan 

korpusze fazis garRvevis dros, sistemaSi 

izolirebuli neitraliT unda movawyoT damcavi 

Camiweba. 

damcavi Camiweba aris eldanadgarebis 

liTonis im nawilebis winaswarganzraxuli SeerTeba 

Camiwebul mowyobilobasTan, romlebic normalur 

pirobebSi ar imyofebian, magram SeiZleba aRmoCndnen 

Zabvis qveS izolaciis dazianebis da gauaresebis 

SemTxvevaSi. 

srulyofili damcavi Camiweba fazis 

korpusTan Sexebisas amcirebs korpusis potencials 

miwis mimarT da adamianis Sexeba 

eleqtrodanadgarTan usafrTxoa. 

Camiwebuli eldanadgarebis korpusTan 

adamianis Sexebisas warmoSobili erTfaza mokle 

SerTvis deni ganStovdeba miwaSi: erTis mxriv 
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damcavi Camiwebis sadenebSi, meores mxriv, adamianis 

sxeulSi. deni, romelic gadis adamianis sxeulSi, 

toli iqneba: 

 
ad

Cm
m.Sad R
r

II = , (9.1) 

sadac,  - aris miwasTan erTfaza SerTvis deni. Sm,I

rogorc moyvanili formulidan Cans, adamianis 

sxeulSi gamavali deni mcirdeba damcavi Camiwebis 

winaRobis SemcirebasTan erTad, damcavi Camiwebis 

 winaRobis umniSvnelo sididis dros  

SeiZleba CaiTvalos uxifaTo denis Zalad. 

Cmr adI

eldanadgarebis mowyobis wesis Tanaxmad 

damcavi Camiwebis sidide normirebulia da igi ar 

unda aRematebodes: 

a) eldanadgarebisaTvis ZabviT 1000 v-mde 4 oms; 

b) eldanadgarebisaTvis ZabviT 1000 v-is zeviT 

Tu  a - - - - - - - - - - - - - - 0,5 oms 500≥mSI

    500<mSI  a - - - - - - - - - - - - - - 
mSI

250
 oms 

(araumetes 10 omisa). 
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nax. 9.1 damcavi Camiweba 

 

samuSaos Catarebis Tanamimdevroba 

1. SevqmnaT sqema, rodesac CCCC === 321  an 

32 ; 1 rrr ==

2. gavarRvioT faza korpusze (Rilaki K ) da 

miviRoT adI  garkveuli mniSvneloba. 

3. ganvsazRvroT Cmr  sididis mniSvnelobis 

gavlena adI  sidideze. 

Sedegebi SevitanoT cxril 9.1-Si. 

cxrili 9.1 

 

K

C

cr

cc

Br

Bc

Ar

Ac

mCI

B

A

adI

adR

mCI

mCI

mCr
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laboratoriuli samuSao #10 

danulebis efeqturobis Sefaseba 

samuSaos mizani: 1000 v-mde Zabvis samfaza 

oTxsadenian Camiwebulneitralian qselebSi 

danulebis efeqturobis Sefaseba. 

 

zogadi cnobebi 

eldanadgarebs, romlebic ikvebebian 1000 v-mde 

Zabvis qselidan Camiwebuli neitraliT, izolaciis 

garRvevis SemTxvevaSi adamianis dasacavad saxifaTo 

Sexebis Zabvisagan, uwyoben korpusis danulebas. am 

dacvis ganxorcielebisaTvis eldanadgaris liTonis 

yvela nawils, romlebic normalurad ar imyofebian 

Zabvis qveS, aerTeben qselis nulovan gamtarTan. 

aseT pirobebSi korpusze Zabvis gadasvlis 

SemTxvevaSi `faza-nul~ maryuJSi gaivlis mokled 

SerTvis deni, romelmac unda gamoiwvios 

avtomaturi amomrTvelis amorTva an dazianebuli 

fazis Sesabamisi dnobadi mcvelis gadawva. 

amisaTvis aucilebelia damanulebeli sadenis 

kveTis SerCeva ise, rom romel ubanzec ar unda 

moxdes nulovani sadenis Sexeba dengamtar 

nawilebTan, mokled SerTvis deni 2,5-jer unda 

aRematebodes yvelaze axlomdebare dnobadi 
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mcvelis nominalur dens an 1,5-jer – avtomaturi 

amomrTvelis amoqmedebis dens. mokled SerTvis deni 

ganisazRvreba Semdegi gamartivebuli formulidan: 

 
0rR

U
I

+
=

f

f

m.S , (10.1) 

sadac  aris qselis fazuri Zabva. fU

Tu  denis sidide ar akmayofilebs zemoT 

moyvanil pirobas, maSin dacva ar imoqmedebs da 

adamiani eldanadgaris korpusTan Sexebisas 

aRmoCndeba Zabvis qveS. 

m.SI

 

 
nax. 10.1 danuleba 

 

 

C
B

A

KCamr mCI

0
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samuSaos Sesrulebis Tanamimdevroba 

1. SevqmnaT qseli Camiwebuli neitraliT. 

2. gavarRvioT faza korpusze (Rilaki K ) da 

movaxdinoT ampermetrze dakvirveba. 

3. ganvsazRvroT jamuri winaRobis gavlena 

danulebis moqmedebaze. Sedegebi SevitanoT cxril 

10.1-Si. 

cxrili 10.1 
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laboratoriuli samuSao #11 

miwasTan SerTvis denis tevaduri mdgenelis 

kompensacia 

samuSaos mizani: miwasTan SerTvis tevaduri 

mdgenelis kompensaciis gavlena adamianis deniT 

daSavebis Sedegze. 

 

samfaza izolirebulneitralian qselebSi, 

romelTa fazur sadenebsac miwis mimarT gaaCniaT 

izolaciis didi aqtiuri winaRoba da mniSvnelovani 

tevadoba, miwasTan SerTvis denis aqtiuri mdgeneli 

 mcirea, xolo reaqtiuli (tevaduri)  

mniSvnelovnad didi nax. 11.1. 

zI cI

 
nax. 11.1 miwasTan SerTvis denis veqtoruli diagrama 

 
am SemTxvevaSi miwasTan SerTvis deni 

ZiriTadad ganisazRvreba reaqtiuli  (tevaduri) 

mdgenelis sididiT. 

zI

cI

mSI
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 cII ≈mS . 

erT-erTi fazuri sadenis miwasTan SerTvis 

dros, miwasTan SerTvis denis tevaduri mdgeneli 

tolia erT-erTi fazuri sadenis sammagi tevaduri 

denis sididisa qselis normaluri eqspluataciis 

reJimis dros. am SemTxvevaSi rodesac adgili aqvs 

pirobas ∞→izZ  da , maSin 0→mSh

 cUIc ⋅⋅⋅= ωf3 , 

sadac:  fazuri Zabvis sididea; fU

f⋅⋅= πω 2  - kuTxuri sixSire; 

c  - fazuri sadenis tevadoba miwis mimarT. 

qselis izolaciis dazianebis perioduli 

kontroli da profilaqtika saSualebas iZleva 

SevinarCunoT misi aqtiuri winaRobis sakmarisad 

didi sidide. fazuri sadenebis tevadoba miwis 

mimarT araa damokidebuli qselis izolaciis raime 

defeqtze, aramed igi ganisazRvreba qselis sigrZiT, 

gavrcobiT, sadenebis Camokidebis simaRliT, kabelis 

ZarRvebis izolaciis sisqiT da sxva. e.i. qselis 

geometriuli formiT da zomiT. amitom praqtikulad 

qselis tevadobis Semcireba SeuZlebelia. 

 87



vinaidan praqtikulad SeuZlebelia SevamciroT 

qselis fazuri sadenebis miwis mimarT tevadoba da 

amiT adamianis sxeulSi gamavali denis sididec, 

amitom am SemTxvevaSimimarTaven qselis miwasTan 

SerTvis denis tevaduri mdgenelis konpensacias, 

rac mdgomareobs qselis neitralsa da miwas Soris 

makompensirebeli koWis – droselis CarTviT (nax. 

11.2). 

B

C

A

 
nax. 11.2 miwasTan SerTvis denis tevaduri mdgenelis 

kompensaciis sqema 

 

makompensirebeli koWis CarTvisas mis 

gragnilSi gaivlis deni , romelsac gaaCnia 

reaqtiuli mdgeneli  gansazRvruli koWis 

induqtivobiT da mcire  aqtiuri mdgeneli, 

KI

LI

aI

L AZ BZ CZ AC BC CC

zI CI

KI

mSR
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romelic ganpirobebulia Tburi danakargebiT koWis 

gulanaSi da gragnilis aqtiur winaRobaze (nax. 11.3). 

vinaidan denis reaqtiuli mdgenelebi – 

induqciuri da tevaduri imyofebian 

urTierTsawinaaRmdego fazaSi da rezonansis dros 

maTi sidide erTmaneTis tolia, xdeba maTi 

urTierTkompensacia. 

rezonansis piroba (sruli kompensaciis piroba) 

ganisazRvreba Semdegi gamosaxulebis mixedviT: 

 c
L

⋅⋅= ω
ω

31
, am dros CL II

••

=  

rodesac CL II
••

<  adgili aqvs 

dekompensacias, rodesac CL II
••

=  idealur 

kompensacias, CL II
••

>  am dros ki kompensaciis 

gadaWarbebas. 

idealuri kompensaciis dros miwasTan 

SerTvis denis sidide ganisazRvreba izolaciaSi da 

makonpensirebel koWSi gamavali denis aqtiuri 

mdgenelebiT (nax. 11.3.) 

 . az III +=|
mS
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cI

LI

mSI

'
mSI

ZI aI

aI

KI

 

nax. 11.3. miwasTan SerTvis denis tevaduri 

mdgenelis kompensaciis veqtoruli diagrama 

 

tevaduri mdgenelis arasruli kompensaciis 

dros, anda gadaWarbebuli kompensaciis dros 

adgili aqvs miwasTan SerTvis denis reaqtiuli 

mdgenelis arsebobas. magram am SemTxvevaSic 

miwasTan SerTvis denis sidide mniSvnelovnad 

mcirdeba. am denis Semcirebas ki mohyveba 
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dazianebul eleqtrodanadgarebsa da miwas Soris 

Sexebis da bijuri Zabvis sididis Semcireba e.i. 

adamianis sxeulSi gamavali denis sididis 

Semcireba. 

 

laboratoriuli samuSaos Catarebis 

Tanamimdevroba 

CavrToT CamrTveli «Сеть», ekranze 

modelirebuli iqneba samfaza 

izolirebulneitraliani qseli. gadamrTvelebi , 

,  gadavrToT 0,6 мкф mdgomareobaSi,  - 1000 

omi.  Rilakze daWeriT movawyoT Camiwebuli 

danadgaris korpusze fazis gadasvla.  

miliampermetri gviCvenebs adamianis sxeulSi 

gamavali denis Zalas. CavrToT CamrTveli .  

gadamrTvelis «Вверх» da «Вниз» mdgomareobaSi 

gadarTviT Tvalyuri vadevnoT -is saSualebiT 

adamianis sxeulSi gamavali denis sidides 

konpensaciis da gadaWarbebuli konpensaciis dros. 

vcvaloT  da C  ise, rom 

aCS

bCS cCS hR

KПS

2A

0R LS

2A

L CL II
••

< , CL II
••

=  da 

CL II
••

>  (  da  ganvsazRvroT Sesabamisi cI LI
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formulebis saSualebiT , cULI ⋅⋅⋅=
•

ωf3

Lj
U

I L ⋅⋅
=

ω
f

). sidideebi SevitanoT dakvirvebis 

cxrilSi, avagoT veqtoruli diagramebi da 

ganvsazRvroT , gavakeToT saTanado daskvnebi. |
mSI

 

cxrili 11.1 

 

 

daskvna 
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laboratoriuli samuSao #12 

maionizirebeli gamosxivebisagan dacva 

samuSaos mizani: samuSao adgilze β  

gamosxivebis eqvivalenturi dozis da damcavi 

ekranis efeqturobis gansazRvra. 

 

zogadi cnobebi 

maionizirebel gamosxivebas miekuTvneba βα , ,γ  

gamosxiveba da neitronebis nakadi, romlebic 

xasiaTdebian sxvadasxva fizikuri TvisebebiT da 

axdenen sxvadasxva biologiur zemoqmedebas cocxal 

qsovilebze. 

α  sxivebi warmoadgens dadebiTad damuxtul 

nawilakebis nakads (heliumis birTvebis nakads). 

α  nawilakebis ganarbeni haerSi Sedgens 8-9 

santimetrs, xolo biologiur qsovilSi ramodenime 

aTeul mikrons. 

β  gamosxiveba warmoadgens eleqtronebis an 

pozitronebis nakads. 

β  nawilakebis ganarbeni haerSi Seadgens 10-15 

metrs, xolo biologiur qsovilSi 2,5 

santimetramde. 
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γ  gamosxiveba warmoadgens eleqtromagnitur 

gamosxivebas, romelic warmoiSoba atomgulSi 

energetikuli gardaqmnebis Sedegad. 

γ  gamosxivebas axasiaTebs didi SeRwevadobis 

unari da mcire maionizirebeli moqmedeba. 

maionizirebeli gamosxivebis biologiuri 

moqmedeba dakavSirebulia mis maRal qimiur 

aqtivobasaTan. maT SeuZliaT yovelgvari qimiuri 

kavSiris gawyveta, aqtiuri centrebis da 

radioqimiuri reaqciebis warmoqmna. 

dasxivebis Sedegad xdeba cocxali qsovilis 

molekuluri kavSiris gawyveta, romelsac Tan sdevs 

SedarebiT mgrZnobiare ujredebis dazianeba da 

qsovilis SemadgenlobaSi struqturis Secvla, 

radganac adamianis organizmi 70% wyals Seicavs. 

amitom dasxivebis SemTxvevaSi mTavar rols 

asrulebs wylis radiolizi. 

wylis daSlis produqtebi Sedian reaqciaSi 

qsovilis sxva molekulebTan da warmoqmnian axal 

nivTierebas, rac janmrTel organizms ar 

axasiaTebs. 

radiaqtiur nivTierebebTan muSaobisas 

SeiZleba moxdes dasxiveba: 
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- garegani, rodesac gamosxivebis wyaro 

organizmis gareTaa; 

- Sinagani, rodesac gamosxivebis wyaro TviT 

organizmSia; 

- kombinirebuli, rodesac saqme gvaqvs garegan 

da Sinagan dasxivebasTan erTdroulad; 

radioaqtiuri dasxiveba iwvevs adamianis 

organizmSi mTel rig cvlilebebs, gansakuTrebiT 

moqmedebs sisxlze, iwvevs sisxlis daavadebas – 

leikozs, sisxlis naklebobas – anemias, moqmedebs 

kanze, iwvevs avTvisebian simsivneebis warmoqmnas. 

radiaciuli usafrTxoebis normebis (НПРБ-90) 

Tanaxmad ZiriTad erTeulad miRebulia 

eqvivalenturi doza, romelic gansazRvravs 

adamianze radiaciuli zemoqmedebis dones. 

maionizirebeli gamosxivebis eqvivalenturi 

doza: 

 KDD ⋅=eqv , beri; (12.1) 

sadac:  - STanTqmuli doza, radi; D

K  - xarisxis koeficienti. 

K  koeficientis mniSvnelobebi moyvanilia 

cxrilSi #12.1 
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cxrili #12.1 

 

STanTqmuli doza – es aris garkveul 

moculobaSi STanTqmuli gamosxivebis energiis ` E ~ 

fardoba am moculobis masasTan `m ~ e.i. 

 
m
ED = , radi (12.2) 

STanTqmuli dozis simZlavre – es aris 

STanTqmuli doza Sefardebuli drois erTeulTan: 

 
1000
1,1 X

X
DP ⋅

== , radi/sT (12.3) 

sadac: X  - saeqspozicio dozis simZlavre, 

milirentgeni/sT. 

garegani dasxivebis Tavdacva SesaZlebelia: 

- dasxivebis xangrZlivobis SemcirebiT; 

- dasxivebis wyaromde manZilis gazrdiT; 

- damcavi ekranebis saSualebiT. 

damcavi ekranebis sisqe nawilakebis 

maqsimalur ganarbens Seesabameba. 
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β  nawilakebis SemTxvevaSi ekranis sisqe 

SeiZleba gamoviangariSoT formuliT: 

 
ρ
β

β

6,143,5 −⋅
=

E
d , mm (12.4) 

sadac:  - foladis ekranis sisqe, mm; βd

βE  - β  gamosxivebis energia, m.e.v. 

ρ  - ekranis masalis simkvrive, g/sm3; 

cxrili 12.2 

 

 cxrili 12.3 

 

 

 

 

 97



angariSis Sedegebi 

1. STanTqmuli dozis simZlavre 
1000
1,1 XP ⋅

=  

radi/sT 

2. 8 saaTiani samuSao dRis SemTxvevaSi 

wliuri STanTqmuli doza 

  PD ⋅⋅= 2408w  radi 

3. wliuri eqvivalenturi doza 

 KDH ⋅= ww , beri 

4. `---~ kategoriisaTvis 
z.d.w

w

H
H

K = . 

daskvna: vinaidan 8 saaTiani samuSao dRis 

SemTxvevaSi wliuri eqvivalenturi doza samuSao 

adgilze aRemateba zRvrul dasaSveb dozas unda 

iyos gamoyenebuli maionizirebeli gamosxivebisagan 

damcavi saSualeba. 

β  gamosxivebisagan dacvis saSualebad aviRoT 

foladis ekrani da ganvsazRvroT misi efeqturoba. 

1. β  gamosxivebis sruli STanTqmisaTvis 

ekranis sisqe 

 
ρ

βEd
⋅

=
43,5

e . (12.5) 
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daskvna: ekranebis Semdeg saeqspozicio dozis 

simZlavre ar aremateba radiaciuli fonis sidides. 

 

gamoyenebuli xelsawyoebi 

laboratoriuli danadgari Sedgeba radiometr-

rendgenometrisagan `dp-53~ da gare gadamwodisagan. 

radiometri `dp-53~ zomavs γ  an γβ +  

gamosxivebis saeqspozicio dozis simZlavres 6 

diapazonSi: 

1. 0-dan +0,5 mr/sT; --------- ( x 0,1) 
2. 0-dan +5 mr/sT; --------- ( x 1) 
3. 0-dan +50 mr/sT; --------- ( x 10) 
4. 0-dan +500 mr/sT; --------- ( x 100) 
5. 0-dan +5000 mr/sT; --------- ( x 1000) 
6. 0-dan +200 r/sT; --------- (200) 

`dp-53~ ikvebeba ori eri ` ~ tipis galvanuri 

elementebisagan. 

6R

garda vizualuri kontrolisa, xelsawyoSi 

gaTvaliswinebulia akustikuri (xmovani) kontroli 

`tg-7m~ telefoniT. 
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1 2 3

4

nax. 12.1.  1. -β  gamosxivebis wyaro;  2. – damcavi ekrani;  

3. – sazomi xelsawyo; 4. – gadamwodi 

 

samuSaos Catarebis Tanamimdevroba 

1. gadarTeT diapazonis gadamrTveli 

mdgomareobaSi ` ~. indikatoris isarma unda 

daikavos adgili Savi seqtoris farglebSi. Tu 

isari ar miaRwevs Sav seqtors, gamovcvaloT kvebis 

elementebi. 

2. gadamwodis gare ekrani daayeneT 

mdgomareobaSi `K ~. 

3. diapazonis gadamrTveli daayeneT 10x  
mdgomareobaSi, aiReT anaTvali da miRebuli 

saeqspozicio dozis simZlavris mniSvneloba 

SeitaneT oqmis #12.2 cxrilSi (punqti 3). 
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4. gamorTeT `dp-53~ (daayeneT diapazonis 

gadamrTveli mdgomareobaSi `0~). 

5. (12.3) formuliT gamoTvaleT STanTqmuli 

dozis simZlavre. gamoTvaleT 8 saaTiani samuSao 

dRis SemTxvevaSi wliuri STanTqmuli dozis 

sidide. (12.1) formuliT gamoTvaleT wliuri 

eqvivalenturi dozis sidide. 

6. gamoTvaleT `a~, `b~ an `g~ kategoriisaTvis 

wliuri dasaSvebi ekvivalenturi dozis 

gadaWarbebis jeradoba. 

7. dawereT Sesabamisi daskvna, arsebul 

normebTan Sedarebis Semdeg. 

8. gadarTeT `dp-53~-s diapazonis gadamrTveli 

` ~ mdgomareobaSi. (gaimeoreT I punqtis moTxovna). 

9. gadarTeT diapazonis gadamrTvel 10x  
mdgomareobaSi. 

10. gadamwodis gare ekrani daayeneT 

mdgomareobaSi `K ~. 

11. aiReT anaTvali da miRebuli saeqspozicio 

dozis simZlavris mniSvneloba SeitaneT oqmis #12.3 

cxrilSi. 

12. gadamwodis gare ekrani daayeneT 

mdgomareobaSi ` Г ~. 
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13. gadarTeT diapazonis gadamrTvel 

mdgomareobaSi 1,0x .  

14. aiReT anaTvali da miRebuli saeqspozicio 

dozis simZlavre ekranis gamoyenebis Semdeg da 

SeitaneT oqmis #12.3 cxrilSi. 

15. gadamwodis gare ekrani daayeneT 

mdgomareobaSi ` Б ~. 

16. gazomeT radiaqtiuri fonis sidide da 

anaTvali SeitaneT #12.2 cxrilSi. 

17. (12.4) formuliT gamoTvaleT damcavi ekranis 

sisqe β  gamosxivebis wyaros sruli STanTqmisaTvis. 

18. dawereT Sesabamisi daskvna. 

19. gamorTeT `dp-53~. diapazonis gadamrTveli 

daayeneT mdgomareobaSi `0~. 

20. gadamwodis gare ekrani daayeneT 

mdgomareobaSi ` Г ~. 
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laboratoriuli samuSao #13 

sawarmoo garemos dagazianebis gansazRvra 

samuSaos mizani: sawarmoo garemos da 

saTavsebis dagazianebis kontroli da higienuri 

pirobebis Sefaseba. 

 

zogadi cnobebi 

samrewvelo Sxamebs miekuTvneba iseTi qimiuri 

nivTierebebi, romlebsac sawarmoo pirobebSi 

SeiZleba gamoiwvios organizmis normaluri 

cxovelmoqmedebis darRveva da, aqedan gamomdinare, 

SeiZleba gaxdes mwvave da qronikuli intoqsikaciis 

mizezi. samrewvelo Sxamebi janmrTelobisaTvis 

potenciur saSiSroebas warmoadgens Sromis 

sanitaruli pirobebis darRvevis SemTxvevaSi. 

sawarmoo pirobebSi Sxamebi SeiZleba iyos 

sxvadasxva agregatul mdgomareobaSi: airad, 

orTqlis, nislis an bolis saxiT. qimiuri 

nivTierebebi qimiur da orTqlisebr mdgomareobaSi 

difuziisa da haeris nakadis wyalobiT SedarebiT 

swrafad vrceldeba haeris garemoSi. sawarmoo 

saTavsis haerSi qimiuri nivTierebebi SeiZleba 

gamoiyofodes periodulad an mudmivad.  haerSi maTi 

koncentraciis done SeiZleba icvlebodes samuSao 
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dRis ganmavlobaSi, agreTve Tvis an wlis sxvadasxva 

periodSi, rodesac gansazRvrul mniSvnelobas iZens 

sawarmosaTvis temperaturuli reJimis da haercvlis 

efeqturoba. 

qimiuri nivTierebebis gamoyofis wyaroebi 

SeiZleba iyos arahermentuli mowyobiloba, 

nedleuli, CatvirTvis an mza produqciis 

gadmotvirTvis operaciebis arasakmarisi 

meqanizireba, saremonto samuSaoebi. 

garemoSi zRvruli dasaSveb normebze meti 

mavne airebis arseboba airebis dagrovebis 

adgilebSi iwvevs adamianebis mowamvlas. sawarmoo 

saTavsebSi, sadac SesaZlebelia maRali 

koncentraciis mqone toqsikuri da feTqebadsaSiSi 

narevebis warmoqmna, aucilebelia mudmivad 

xorcieldebodes garemos kontroli. 

samuSao pirobebis higienuri damuSavebisaTvis 

aucilebelia sawarmoo saTavsos haerSi qimiur 

nivTierebaTa Semcvelobis dinamiuri gamokvleva. 

samrewvelo laboratoriebSi gamoiyeneba sxvadasxva 

meTodi: kolorimetruli, fotokolorimetruli, 

qromatografiuli, konduqtometruli, 

polarografiuli da sxva.  
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gamoyenebuli xelsawyos daxasiaTeba. 

analizisaTvis gamoiyeneba sxvadasxva konstruqciis 

xelsawyoebi: 

fotokolorimetrebi ФЭК-М-56; ФЭК-Н-57; 

speqtrometrebi СФ-ЧА; СФ-5; СФ-2М; СФ-10; СФ-16; 

ДСФ-1; 

qromatografebi feri N1-6, ИХЛ. 

operatiuli sanitarul-higienuri kvlevisaTvis 

gamoiyeneba analizis eqspress meTodebi, romlebic 

xorcieldeba УГ-1, УГ-2, ГХ-4, `CO~ da sxva tipis 

universalur airanalizatorebze. aseT 

airanalizatorebs Tan axlavs indikatoruli 

milebi, reaqtiuli qaRaldi da specialuri xsnarebi 

standartul skalasTan erTad. 

sawarmoo pirobebSi mavne qimiuri nivTierebebis 

uwyveti avtomaturi registraciisaTvis gamoiyeneba 

airanalizatorebi da airsignalizatorebi, romelTa 

muSaoba dafuZnebulia analizis 

fotokolorimetrul, Termoqimiur, ionizaciur, 

emisiur da sxva meTodebze. maT miekuTvneba 

universaluri ФЛ-5501; ТХ-2104; ПГФ-1(«СО»); КУ-1,3 

(«СО» benzini); ГСФ-3 (fosgeni); ФК-560 

(gogirdwyalbadi); ФГЦ-1Е (gogirdwyalbadi); ФК-450, 
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4502 (azotis oqsidebi); ГПК-1 (gogirdovani airi) 

markis airanalizatorebi. 

ПГФ 2М-ИЗТ da  ПГФ 2В-З markis 

airanalizatorebze erTdroulad SeiZleba iyos 

gansazRvruli:  

 meTani ------------------------- 0,3 – 4,5 moc. % 

 koqsis airi ---------------- 0,1 - 3,0 moc. % 

 divinili -------------------- 0,06 - 1,65 moc. % 

 eTileni ---------------------- 0,05 – 2,0 moc. % 

 propani ----------------------- 0,1 – 2,0 moc. % 

 eTilis spirtis orTqli -- 0,2 – 0,3 moc. % 

 benzinis orTqli --------------- 2,5 – 80 mg/l 

haerSi sinjis aRebis xerxebi SeiZleba iyos 

aspiraciuli da erTjeradi sxvadasxva moculobis 

WurWlebiT. aspiraciuli xerxi saWiroebs 

mSTanTqmeli xsnarebiT an marcvlovani sorbentebiT 

gavsebul aparaturas – poleJaevis, gernetis, 

rixteris, zaicevis absorberebs. 

haerSi mavne nivTierebebis maRali 

koncentraciebis arsebobisas mimarTaven haeris 

sinjis erTjerad aRebas, romelic xorcieldeba 0,1; 

0,2; 0,5 l moculobis pipetebiT an 1 – 3 l 

polimeruli WurWlebiT. 
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analizis Sedegebis gaTvla 

haerSi toqsikuri nivTierebebis koncentracia 

gamoisaxeba mg/m3-Si. analizis nebismieri meTodis 

gamoyenebisas Sedegebis gamoTvla warmoebs 

formuliT: 

 1000
0

1 ⋅
⋅
⋅

=
VV
VGX , mg/ sm3  (13.1) 

sadac: X  - nivTierebis koncentracia haerSi, mg/sm3  

G  - saanalizod aRebul haeris sinjSi 

nivTierebis raodenoba, mkg; 

1V  - haeris sinjis saerTo moculoba, ml; 

V -analizisaTvis aRebuli sinjis moculoba, 

ml; 

0V - normalur pirobebamde dayvanili 

saanalizo haeris moculoba, l. 

0,7

0,9

1,1

1,3

5 10 15 20 25 30 35

t 0C

K

 
nax. 13.1 
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0V -is mniSvneloba saWiroa gamravldes 

Sesworebis koeficientze, romelic isazRvreba 

grafikis saSualebiT. Sesworebis koeficienti 

damokidebulia garemos temperaturaze. aRniSnuli 

analizis Catarebisas dasaSvebia %10± -iani 

cdomileba. 

Tu haerSi gamoiyofa sxvadasxva z.d.k-ebis mavne 

toqsikuri nivTierebebis narevi, maTi gansazRvra 

warmoebs calcalke. 

 

haerSi toqsikuri nivTierebebis gansazRvris 

swrafi meTodebi 

toqsikuri nivTierebebis gansazRvris zemoT 

aRwerili meTodebi moiTxoven did dros. am mxriv 

ufro mosaxerxebelia swrafi eqspres-meTodebi, 

romelic xorcieldeba УГ tipis airanalizatorebze. 

igi iZleva saSualebas ganisazRvros 14 sxvadasxva 

airis – acetonis, acetilenis, amiakis, benzinis, 

benzolis, azotis oqsidebis, naxSirbadis 

monoqsidis, qlorisa da sxva koncentracia. 

airanalizatoris moqmedebis principi 

damyarebulia sorbentis – indikatoruli fxvnilis 
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SeRebili svetis simaRlis cvalebadobaze. 

indikatoruli fxvnili moTavsebulia minis milSi. 

milSi saanalizo haeris gatarebisas fxvnili 

iRebeba garkveul simaRleze. SeRebili svetis 

simaRle proporciulia haerSi Semavali airis 

koncentraciisa, romlis raodenoba unda iyos 

dadgenili. indikatoruli mili dagraduirebulia 

mg/l-Si. airanalizatoris kompleqtSi Sedis rezinis 

silfoni, romelic sinjis aRebis win imyofeba 

maqsimalurad SekumSul mdgomareobaSi, romlis 

saSualebiTac xdeba 30 ml-dan 400 ml-mde haeris 

moculobis gatareba. atmosferos da sawarmoo 

garemos yvelaze gavrcelebuli dambinZureblebis – 

amianis da naxSirbadis monoqsidis koncentreciebis 

gansazRvrisaTvis gamoiyeneba universaluri 

airanalizatori УГ-2 (amiakisaTvis), xolo `CO~ - 

xelsawyo (naxSirbadis monoqsidisaTvis). 

`CO~ - xelsawyos muSaobis principi emyareba 

indikatoruli fxvnilis yviTeli feridan mwvane – 

lurjamde SecvlaSi. meTodis mgrZnobeloba 

Seadgens 0,01 mg/l. 
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cxrili 13.1 
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laboratoriuli samuSao #14 

individualuri dacvis saSualebebi 

samuSaos mizani: individualuri dacvis 

saSualebebis gacnoba. 

 

sawarmoo pirobebSi zogjer SeuZlebeli xdeba 

mavne faqtorebis Semcireba normebiT 

gaTvaliswinebul zRvramde. 

am SemTxvevaSi normaluri pirobebis 

uzrunvelyofa xdeba individualuri dacvis 

saSualebebis gamoyenebiT. 

individualuri dacvis saSualebebs 

gansakuTrebiT did mniSvnelobas aniWeben avariebis 

da saremonto samuSaoebis dros robotizirebul 

sawarmoebSi. 

adamianis sxeulis dacva xdeba spectansacmliT 

(14.1), specfexsacmliT (14.2); CafxutebiT (14.3) da 

xelTaTmanebiT (14.4). 

Tvalebis dacva xdeba saTvaleebiT (14.5) da 

gamWvirvale an gaumWvirvale  niRbebiT (14.6). 

sunTqvis organoebis dacva xdeba mfiltravi da 

maionizirebeli xelsawyoebiT. 

mfiltrav xelsawyoebs miekuTvneba 

respiratorebi da airwinaRebi. 
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respiratorebi SeiZleba iyos 

mtversawinaaRmdego da universaluri. 

respiratori Sedgeba naxevarniRabisagan an 

niRabisagan da filtrisagan (nax. 14.7). filtri 

periodulad iwmindeba an icvleba. 

Tu filtris gamocvla SeuZlebelia 

SeuZlebelia, respiratori gamoiyeneba erTjer. 

mfiltravi airwinaRebi (ГП5,  ГП7 nax. 14.8) 

icaven sunTqvis organoebs erTi an ramodenime 

momwamlavi nivTierebebisagan an airisagan. 

mfiltravi airwinaRi Sedgeba rezinis 

niRabisagan da mfiltravi kolofisagan. 

rezinis niRabi (nax. 14.9) Seicavs erT an or 

minas mxedvelobisaTvis da or sarqvels. erTi 

sarqveli xels uwyobs filtris gavliT sufTa 

haeris Sesvlas niRabSi, meore ki damuSavebuli 

haeris gaSvebas atmosferoSi. 

samxedro daniSnulebis airwinaRebis 

mfiltravi kolofi icavs adamians masobrivi 

ganadgurebis qimiuri da baqteriologiuri iaraRis 

yvela saxeobisagan da ar icavs adamians 

naxSirbadis oqsidisagan da samrewvelo 

Sxamebisagan. 
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14.1 cxrilSi moyvanilia mfiltravi 

airwinaRebis kolofebis daniSnuleba. 

cxrili 14.1 

  

Tu momwamlavi airebis an nivTierebebis 

koncentracia didia an Jangbadis koncentracia 16% 

naklebia an momwamlavi nivTierebis an airis saxeoba 

ucnobia, mfiltravi airwinaRebis gamoyeneba 

ikrZaleba, vinaidan isini am pirobebSi ver 

uzrunvelyofen sunTqvis organoebis srulyofil 

dacvas. 

 113



am SemTxvevaSi gamoiyeneba maizolirebeli 

airwinaRebi, romlebSic sunTqvisaTvis saWiro 

Jangbadi inaxeba balonebSi. 

maizolirebeli airwinaRebi gamoiyeneba 

ZiriTadad qimiur warmoebSi, manqanaTmSeneblobaSi, 

samTo mrewvelobaSi avariebis likvidaciis dros da 

sxva dargebSi xanZrebis qrobis dros. 

meqanikuri dazianebisagan Tvalebis dasacavad 

gamoiyeneba saTvaleebi 3П-4 (nax. 14.10) damcavi 

minebiT (tripleqsi). 

acetilen-Jangbadis SeduRebis dros Tvalebis 

dasacavad gamoiyeneba saTvaleebi damcavi minebiT. 

rkaluri SeduRebis dros gamoiyeneba 

gaumWvirvale niRbebi (nax. 14.6). 

lazeruli gamosxivebisagan dasacavad 

gamoiyeneba damcavi minis filtrebi (ЖС-10, ЖС-11, 

ЖС-17, ЖС-18, ОС-11, ОС-14, СЗС-22, da БС-15 ). 

vibraciisagan xelebis dasacavad iyeneben 

damcav xelTaTmanebs (nax. 14.4). 

xmaurisagan smenis organoebis dasacavad 

gamoiyeneba damcavi yursasmenebi (nax. 14.7). 

eleqtrodanadgarebSi ZabviT 1000 voltamde 

gamoiyeneba dieleqtrikuli xelTaTmanebi (nax. 14.11). 
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dieleqtrikuli kaloSebi (nax. 14.12) da rezinis 

xaliCebi. 

eleqtrodanadgarebSi ZabviT 1000 voltze 

meti gamoiyeneba maizolirebeli Stangebi (nax. 14.13) 

da dieleqtrikuli botebi (nax. 14.14). 

simaRleze samuSaoebis Sesrulebis dros 

gamoiyeneba usafrTxoebis Rvedebi (nax. 14.15). 

damcavi saSualebebi SeiZleba iyos 

gamoyenebuli cal calke an kompleqsurad. 

magaliTad, Cafxuti, yursasmenebi da respiratori 

(nax. 14.7) an Cafxuti, spectansacmeli, 

specfexsacmeli da xelTaTmanebi (nax. 14.16). 
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laboratoriuli samuSao #15 

xanZris avtomaturi qrobis saSualebebi 

samuSaos mizani: sawarmoo saTavsebSi, 

organizaciebSi damontaJebuli avtomaturi qrobis 

saSualebebis moqmedebis principis gacnoba. 

 

zogadi cnobebi 

sawarmoo saTavsebSi saxanZro usafrTxoebis 

wesebis, agreTve teqnologiuri procesebis 

darRvevis da avariebis Sedegad gamoricxuli ar 

aris aalebis keris gaCena, romelic SeiZleba 

gadaizardos xanZarSi. amis gamo saxalxo 

meurneobis gansakuTrebul pasuxsageb obieqtebze, 

sadac damontaJebulia ZviradRirebuli sawarmoo 

aparatura da sxva sawarmoo obieqtebze, romelnic 

ganekuTvnebian xanZarsaSiSroebis mixedviT А, Б, В da 

Е kategorias gamoiyeneba xanZris qrobis 

stacionaruli danadgarebi. 

xanZris qrobis stacionarul danadgarebSi 

igulisxmeba iseTi danadgarebi, sadac yvela 

Semadgeneli elementi winaswar damontaJebulia da 

mudmiv mzadyofnaSi imyofeba, aseTi danadgarebi 

SeiZleba iyos avtomaturi da distanciuri. 
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avtomaturi danadgarebis SemTxvevaSi xanZris keris 

gaCenisas qrobis procesi mimdinareobs avtoamturad 

miuxedavad imisa, imyofeba Tu ara momsaxure 

personali obieqtze. 

xanZris warmatebiT qrobisaTvis didi 

mniSvneloba aqvs saxanZro signalizacias. saxanZro 

signalizaciis daniSnulebaa xanZris warmoSobis 

kerisa da adgilis drouli aRmoCena da Setyobineba. 

saxanZro signalizaciis ZiriTad elementebs 

warmoadgens: saxanZro gadamwodebi (mauwyeblebi) 

mimRebi sadguri, kavSiris arxebi, kvebis wyaro, 

bgeriTi an sinaTlis sasignalo mowyobiloba. 

saxanZro gadamwodebi (mauwyeblebi) muSaobis 

principis mixedviT iyofa Tbur, kvamlis, sinaTlisa 

da kombinirebulad (imisda mixedviT, Tu xanZris 

romel faqtorze axdens reagirebas). 

xanZris avtomaturi qrobis sistemis 

efeqturoba bevradaa damokidebuli saxanZro 

gadamwodebis (mauwyeblebi) arCevaze, maT swored 

ganlagebaze sawarmoo saTavsebSi. 

Tburi gadamwodebis (mauwyeblebis) mgrZnobiare 

elements warmoadgens bimetalis firfitebi, 

spirali, romelic morCilulia advilad dnobadi 

liToniT, Termorezistorebi, Termowyvilebi da a.S. 
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kvamlis gadamwodebis (mauwyeblebis) 

mgrZnobiare elementebs warmoadgens fotoelementi 

an ionizaciis kamera radiaqtiuri nivTierebebiT. 

kvamli moxvdeba ra ionizaciis kameraSi, amcirebs 

haeris ionizaciis unars, rasac mohyveba mimReb 

sadgurSi signalis gadacema. 

sinaTlis gadamwodSi (mauwyeblebSi) 

gamoyenebulia fotoefeqtis movlena. fotoelementi 

reagirebs xanZris alis ultraiisfer an 

infrawiTel gamosxivebis nawilze. 

kombinirebul gadamwodebs gaaCniaT ionizaciis 

kamera da Termorezistori. 

saTavsebSi, sadac damontaJebulia saxanZro 

signalizacia, periodulad warmoebs saxanZro 

gadamwodebis (mauwyeblebis) gamarTulobis 

Semowmeba. 

xanZris avtomaturi qrobis sistemaSi didi 

mniSvneloba aqvs xanZris qrobis meTodebisa da 

gamoyenebuli saSualebebis SerCevas. rogorc 

cnobilia, xanZris qroba xorcieldeba Semdegi 

meTodebis gamoyenebiT: 

1. wvadi nivTierebebisa da reaqciis zonis 

gaciveba; 

2. mareagirebeli nivTierebebis ganzaveba; 

 122



3. mareagirebeli nivTierebebis izolacia wvis 

zonisgan; 

4. qimiuri damuxruWebis (Senelebis) meTodi. 

 Tanamedrove pirobebSi xanZarsaSiS sawarmoo 

saTavsebSi farTo gamoyeneba hpova xanZris wyliT 

qrobis avtomaturma sistemam.  (wyliT qrobis 

sprinkleruli sistema) sprinkleruri sistema  

warmoadgens milsadenebis sistemas, romelic 

damontaJebulia WerSi. milsadenSi yovelTvis 

imyofeba wyali garkveuli wnevis qveS. milsadenebi 

dabolovebulia sprinkleruli TavebiT. TiToeuli 

sprinkleris moqmedebis farTia 9-12 m2. Cveulebriv 

pirobebSi sprinkleris Tavi Caketilia advilad 

dnobadi liTonis sarqveliT. saTavsSi temperaturis 

awevisas (72; 93,141; 182 0C) liTonis adviladdnobadi 

sarqveli ixsneba da rozetze wylis Wavlis dacemis 

Sedegad xdeba misi gafrqveva, daSxureba. rogorc ki 

romelime sprinkleris Tavi amoqmeddeba mimRebi 

sadguri miiRebs gangaSis signals. 
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nax. 15.1. xanZris wyliT qrobis sprinkleruli sistema 

 
ganvixiloT xanZris wyliT qrobis 

sprinkleruli sistema (nax. #15.1). 

sawyis momentSi muSa rezervuari (1) wylis 

satumbi sadguridan (2) ivseba garkveul doneze, 

Semdeg amuSavdeba sakompresoro danadgari (3) da 

muSa rezervuarsa da milsadenSi wylis wneva 

aiyvaneba muSa mdgomareobaSi. 

saTavsSi xanZris keris gaCenis dros misi 

Tburi zemoqmedebis Sedegad amoqmeddeba 
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sprinkleris  Tavi (6) da wyali miewodeba xanZris 

keras. amave dros mimRebi sadguri (4) miiRebs 

xanZris gaCenis adgilis mauwyebel sagangaSo 

signals. muSa rezervuarSi  (1) wnevis dacemis 

Sedegad amoqmeddeba sarqveli (5), amuSavdeba 

satumbi danadgari (2) da wyali xanZris keras 

miewodeba magistraluri wyalsadenidan. 

daxurul sawarmoo saTavsebSi, sadac 

damontaJebulia ZviradRirebuli da unikaluri 

eleqtronuli an sxva aparatura, farTo gamoyeneba 

pova xanZris airiT qrobis sistemam. am SemTxvevaSi 

karg Sedegebs gvaZlevs inertuli airebis (azoti, 

naxSirorJangi) gamoyeneba. inetruli airi, romelic 

wneviT miewodeba saTavsSi, avsebs saTavsos mTels 

moculobas, ris Sedegad gamoedineba haeri. haeris 

gamodevnasTan erTad saTavsSi mniSvnelovnad 

mcirdeba Jangbadis raodenoba, rac iwvevs wvis 

procesis Sewyvetas. 

ganvixiloT airiT qrobis avtomaturi sistema 

(nax. 15.2). 

danadgaris muSaobis sawyis pirobebSi gvaqvs 

specialuri mkvebavi gasamarTi sadguridan (1) muSa 

reJimSi garkveuli wnevis qveS damuxtuli airis 

rezervuari (2) (balonebi). saTavsSi damontaJebulia 
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saxanZro signalizacia. xanZris gaCenis SemTxvevaSi 

amoqmeddeba saxanZro gadamwodi (mauwyebeli). 

xanZris gaCenis signals miiRebs mimRebi sadguri (3). 

CairTveba sagangaSo signali, CairTveba 

signalizaciis sistema, romelic droulad auwyebs 

momsaxure personals saTavsis datovebis 

aucileblobas. amave dros specialuri denTis 

kafsulis (4) afeTqebis Sedegad gaixsneba 

gamanawilebeli sarqveli (5) da mTels saTavsSi 

iatakidan da Weridan miewodeba airi, ris Sedgedac 

xdeba xanZris Caqroba. 

 

54

3 

2

1 

mtyuneba 

kvanZebSi

nax. 15.2 xanZris airiT qrobis avtomaturi sistema 
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xanZris Caqrobis qimiuri saSualebebidan karg 

Sedegs gvaZlevs  qafis gamoyeneba, romlis 

warmoqmna xdeba specialuri qafgeneratorebis 

saSualebiT. qafgeneratorebSi haeris, wylisa da 

qafwarmomqmnelis meqanikuri Serevis Sedegad 

warmoiqmneba maRali jeradobis  sahaero meqanikuri 

qafi. sahaero meqanikuri qafi  warmoadgens erT-erT 

efeqtur cecxlsaqrob saSualebas. sahaero 

meqanikuri qafi Zalze ekonomiuria, 

araeleqtrogamtaria, sruliad uvnebelia, ar iwvevs 

liTonTa korozias, ar azianebs danadgarebs da 

masalebs, razedac igi gamoiyeneba, misi miReba 

advilia da Cqari. qafis mdgradoba 20 wT-mdea: 

maRali jeradobis sahaero meqanikuri qafi Sedgeba 

99% haerisagan. 1% wylis da 0,34% 

qafwarmomqmenlisgan. qafwarmomqmneli nivTiereba 

Sedgeba 84% navTis koncentratisgan, 4,5% sadurglo 

webosgan da 11% eTilis spirtisa da kaustikuri 

sodisgan. 
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nax. 15.3 adviladaalebadi siTxeebis rezervuarSi xanZris 
qrobis sistema 

 
ganvixiloT adviladaalebadi siTxeebis 

rezervuarSi xanZris qrobis sistema (nax. #15.3). 

rezervuarSi mTel perimitrze, zeda mxares 

ganlagebulia qafgeneratorebi: xolo gareTa mxares 

ki wylis milgayvaniloba specialuri TavebiT. 

sawyis mdgomareobaSi, e.i. sistemis morige 

reJimSi yofnisas specialur rezervuarSi (1) gvaqvs 

garkveuli wnevis qveS qafwarmomqmneli xsnari. 

xanZris gaCenis SemTxvevaSi xanZris romelime 

faqtorze reagirebs saxanZro gadamwodi (6) 
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(mauwyebeli), romelic ganlagebulia zeda mxares. 

signali gadamwodidan (mauwyeblidan) miewodeba 

mimReb sadgurs (2), ris Sedegadac CairTveba 

sagangaSo signali (3), amoqmeddeba satumbo 

sakompresoro danadgarebi (4), qafgenerators 

miewodeba qafwarmomqmnelis xsnari da SekumSuli 

haeri. imisaTvis, rom xanZari ar gavrceldes, 

mezobel rezervuarebze, amoqmeddeba satumbo 

sadguri (5) da wvadi rezervuaris garSemo 

mowyobili milgayvanilobidan xdeba wylis damcavi 

fardis Seqmna. 
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laboratoriuli samuSao #16 

samTo sawarmoebSi avariebis likvidaciisaTvis 

gamoyenebuli samaSvelo aparatura da 

mowyobilobebi 

samuSaos mizani: samTo sawarmoebSi momxdari 

avariebis salikvidacio samuSaoebis warmarTvis 

dros avariaSi moyolili xalxis gadasarCenad 

gamoyenebuli samaSvelo aparaturisa da 

mowyobilobebis konstruqciebisa da maTi moqmedebis 

principis gacnoba-Seswavla. 

 

zogadi cnobebi 

samTo sawarmoSi warmoqmnili avariis 

likvidaciisaTvis aucilebeli Zalebi da 

saSualebebi Sedgeba samTomaSveli nawilebisa da 

TviT avariuli Saxtis Zalebisa da 

saSualebebisagan, da es gaerTianebuli Zalebi da 

saSualebebi warmoadgenen gadamwyvet faqtorebs, 

romlebic uzrunvelyofen avariaSi moyolili 

xalxis gadarCenasa da nebismieri saxis avariis 

likvidacias. 

rogorc wesi, ZiriTad Zalebs, romlebic 

damoukideblad awarmoeben avariaSi moyolili 
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xalxis gadasarCen da avariebis salikvidacio 

samuSaoebs warmoadgenen samTomaSveli nawilebi. 

swored isini awarmoeben avariebis SemTxvevebSi 

yvelaze sapasuxismgeblo samuSaoebs. Saxtis 

damxmare samTomaSveli razmis wevrebi warmarTaven 

damxmare samuSaoebs samTomaSveli razmebis 

xelmZRvanelobiTa da zedamxedvelobiT. 

avariis likvidaciisas Sesabamisi Zalebisa da 

saSualebebis raodenoba da maTi ganlageba warmoebs 

samTo sawarmoSi Seqmnili mdgomareobis (avariis 

saxe, misi maStabebi, avariis warmoqmnis adgili, 

avariis ubanTan misasvlelebis mdgomareoba da sxva) 

Sesabamisad. 

samTo sawarmoebSi da ZiriTadad miwisqveSa 

gvirabebSi warmoqmnili avariebis dros xalxis 

udidesi nawilis daRupvisa da daSavebis mizezi 

aris sunTqvisaTvis uvargisi atmosferos Seqmna, 

risi mizezic yvelaze xSirad aris miwisqveSa 

xanZrebi, meTan-haeris narevisa da naxSiris mtveris 

afeTqeba, agreTve naxSirisa da airebis uecari 

gamotyorcnebi. 

yvelaze xSirad samTo sawarmoebis atmosferos 

dagazianebis mizezs warmoadgens miwisqveSa xanZari. 

amasTan, misi warmoqmnis mizezebisa da wvis 
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obieqtebisagan damoukideblad xanZari SeiZleba 

ganvixiloT rogorc rTuli fizikur-qimiuri 

procesi, romelic dakavSirebulia wvadi 

nivTierebis rTul qimiur gardaqmnasTan da, 

romelsac mivyevarT atmosferos Semadgenlobis  

mniSvnelovan cvlilebasTan rogorc xanZris 

warmoqmnis raionSi, aseve im gvirabebSi an samuSao 

adgilebze, sadac aRweven wvis produqtebi. 

imis gamo, rom naxSirbadi aris, rogorc 

naxSiris, merqanisa da sxva wvadi masalis organuli 

masis ZiriTadi Semadgeneli nawili, da siTbos 

gamomyofi ZiriTadi wyaro, misi wva warmoadgens 

miwisqveSa xanZris procesSi ZiriTad rgols, 

romelic qmnis Tbur pirobebs procesis sxva 

Tanmxlebi stadiebis ganviTarebisaTvis. 

wlebis ganmavlobaSi Catarebuli analizi 

gviCvenebs, rom ganiavebis mqone gvirabebSi umetesad 

xdeba gvirabis atmosferoSi Jangbadis 

koncentraciis Semcireba 12%-mde da ufro qveviTac, 

xolo naxSirbadis oqsidis Semcveloba aRwevs 0,5-

1,0%. amasTan saWiroa aRiniSnos, rom Jangbadis 

koncentraciis aseTi Semcireba iwvevs adamianis mier 

gonebis swraf dakargvas, xolo Tu adamians 
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dauyovnebliv ar aRmouCineT daxmareba, 

SesaZlebelia miviRoT letaluri Sedegi. 

zogadad, xanZris keridan gamomaval 

saventilacio haeris WavlSi sxvadasxva airebis 

koncentraciebi damokidebulia gvirabSi 

gamoyenebuli xis samagri masalis wvis 

intensivobaze (nax. 16.1). 
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 nax. 16.1 

am naxazidan Cans, rom xis mrgvali bigebiT 

gamagrebul gvirabebSi xanZris swrafi 

ganviTarebisas, rodesac 1-2 sT-is ganmavlobaSi 

xanZris keraSi temperatura aRwevs maqsimalur 

mniSvnelobas, amomaval saventilacio haeris WavlSi 
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airebis koncentraciis swrafi zrda warmoadgens 

xalxis sicocxlisaTvis did safrTxes. 

samTo sawarmoebSi sunTqvisaTvis uvargisi 

atmosfero warmoiqmneba agreTve meTan-haeris 

narevisa da naxSiris mtveris afeTqebebis dros. 

afeTqebebis Sedegad didi raodenobiT 

gamoiyofa naxSiris oqsidi, naxSiris dioqsidi da 

warmoiqmneba maRali temperatura. garda amisa 

SedarebiT mcire raodenobiT gamoiyofa wyalbadi 

da wylis orTqli. amasTan am airebis Semcveloba 

afeTqebis produqtSi damokidebulia afeTqebis win 

samTo sawarmoTa atmosferoSi meTanis 

koncentraciasa da masSi naxSiris mtvris 

raodenobaze. 

uSualod afeTqebis Semdeg afeTqebis keraSi 

haeris Semadgenlobis gansazRvra praqtikulad 

SeuZlebelia, radgan saukeTeso SemTxvevaSic ki 

afeTqebis adgilze haeris sinjis areba 

SesaZlebelia mxolod afeTqebis  Semdeg 20-30 wT-is 

gasvlis Semdeg. am periodSi ki afeTqebis raionSi 

airebis Semcveloba mniSvnelovnad SeiZleba 

Seicvalos haeriT misi ganzavebis gamo. 

garda amisa, mniSvnelovan interess iwvevs 

samTo sawarmoTa atmosferos SesaZlebeli 
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Semadgenlobis Seswavla naxSirisa da airebis 

uecari gamotyorcnebis Semdeg. saavario-maSveli 

samuSaoebis warmarTvisas  miwisqveSa gvirabebSi 

aRebuli haeris sinjebis analizis monacemebiT, 

dadgenilia, rom gamotyorcnis Semdeg sawyis 

momentSi, atmosfero xdeba sunTqvisaTvis uvargisi, 

rogorc amomavali Wavlis mimarTulebiT, aseve misi 

moZraobis sawinaaRmdego mimarTulebiT. amasTan 

atmosferos SemadgenlobaSi Jangbadis Semcveloba 

mcirdeba 21%-dan 0%-mde, xolo meTanis 

koncentraciam SeiZleba miaRwios 100%-s. 

samTomaSveli nawilebis ZiriTadi aRWurviloba 

Sedgeba sasunTqi aparatebisagan, airebis da siTbos 

damcavi aparatebisagan, xanZris qrobis 

saSualebebisagan, kavSirgabmulobis 

saSualebebisagan da airebisa da mtvris analizis 

Casatarebeli aparaturisagan. 

 

sasunTqi aparatebi 

sasunTqi aparatura Tavis mxriv warmodgenilia 

TviTmaSvelebiT, respiratorebiTa da xelovnuri 

sunTqvis aparatebiT. 

TviTmaSvelebi, es aris aparatebi, romlebic 

gankuTvnilia xalxis sunTqvis uzrunvelsayofad 
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dagazianebuli ubnebidan maTi gamosvlis periodSi. 

TviTmaSvelebis damcavi moqmedebis dro Seadgens 45-

60 wuTs. TviTmaSveli SeiZleba iyos mfiltravi an 

maizolirebuli. 

mfiltrav TviTmaSvelebSi adamianis mier 

CasunTquli haeri garemodan xvdeba filtrebis 

sistemaSi, romelSic igi sufTavdeba mtvris, 

kvamlisa da zogierTi airisagan, xolo Semdeg 

xvdeba adamianis filtvebSi. rusuli warmoebis 

mfiltravi TviTmaSvelebi uzrunvelyofen haeris 

gawmendas naxSiris oqsidisagan, amasTan haeris 

sruli gawmenda miiRweva maSin, rodesac gasafiltr 

haerSi -s Semcveloba 1,0%-s ar aremateba da 

rodesac TviTmaSveliT sunTqvis dro ar aRemateba 

45-60 wuTs. imis gamo, rom mfiltravi respiratoris 

gamoyenebisas adamiani sunTqavs atmosferuli 

haeriT, saWiroa, rom haerSi Jangbadis Semcveloba 

ar iyos 17%-ze naklebi; mfiltravi respiratorebi 

ar icaven adamians im atmosferoSi, sadac Jangbadis 

naklebobaa, amitom isini ar gamoiyeneba naxSirisa 

da airis uecari gamotyorcnebis dros, rodesac 

gvirabis haerSi Jangbadis procentuli Semcveloba 

SesaZlebelia iyos 17%-ze gacilebiT naklebi. 

CO
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mfiltravi respiratorebidan yvelaze metad 

gavrcelebulia TviTmaSveli СПП-2, romelic 

gamoiyeneba uecari gamotyorcnis mxriv usafrTxo 

SaxtebSi (nax. 16.2). 

 nax. 16.2 

aseTi tipis TviTmaSvelis gamoyenebis win 

TviTmaSvelis masras amoiReben hermertuli budedan. 

satuCe 1 Tavsdeba pirSi tuCebsa da RrZilebs 

Soris; amasTan nikapi unda eyrdnobodes specialur 

sanikapes 8. CasunTqvis dros haeri xvdeba qsovilis 

filtrSi, romelic Camocmulia TviTmaSvelis 

masraze, sadac gaiwmindeba uxeSi mtvrisa da 

wveTovani tenisagan, xolo Semdeg gamaSrobel 

fenaSi (selikagelSi) 5. gamSrali haeri xvdeba 

katalizatoris (gopkalitis) fenaSi 4, romelic 
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warmoadgens 60% -isa da 40% CuO -is narevs, 

sadac haerSi Semcveli naxSiris oqsidi 

2MnO

( )CO  

katalizurad iJangeba haeris Jangbadis saSualebiT 

da gardaiqmneba naxSirmJava airad. amis Semdeg 

filtrSi 3 warmoebs haeris gawmenda kvamlisa da 

TviTmaSvelis tarebis procesSi gopkalitis 

gaxexvis Sedegad miRebuli mtvrisagan da sasunTqi 

sarqvelis 2 gavliT xvdeba filtvebSi. amosunTqvis 

procesSi, haeri gamodis atmosferoSi amosasunTqi 

sarqveli 7-is saSualebiT. TviTmaSveliT 

sargeblobisas aucilebelia cxvirze specialuri 

momWeris damagreba. СПП-2 tipis TviTmaSvelis masaa 

1,2 kg. 

mfiltravi TviTmaSvelebis tarebisa da 

Senaxvis procesSi aucilebelia Tvalyuri vadevnoT 

misi budis hermertulobas, vinaidan hermetulobis 

darRvevisas gopkalitis filtri irRveva haeris 

tenianobis zemoqmedebiT. amis gamo, periodulad 

unda moxdes TviTmaSvelebis harmertulobis 

gamocda maTi Tbil wyalSi moTavsebiT an maRali 

wnevis areSi, specialur kameraSi, moTavsebiT. 

maizolirebuli TviTmaSveli SeiZleba 

muSaobdes qimiurad bmul an kumSul Jangbadze. 
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maizolirebuli TviTmaSvelis gamoyenebisas adamiani 

sunTqavs ara gvirabSi arsebuli haeriT, aramed 

TviTmaSvelSi cirkulirebuli airebis nareviT. amis 

gamo maizolirebeli TviTmaSvelebi sasunTqQ 

organoebs icaven saSaxto haerSi Semavali 

nebismieri airebisagan; garda amisa maizolirebuli 

TviTmaSvelebi SesaZlebelia gamoviyenoT haerSi 

Jangbadis nebismieri raodenobiT Semcvelobis dros. 

maizolirebel TviTmaSvelSi CarTuli 

adamianis sunTqvis procesSi airebis narevidan 

xdeba zedmeti naxSirmJava airisa ( )2CO  da tenis 

mocileba da sasunTqi airebis narevi mdidrdeba 

JangbadiT. 

 nax. 16.3
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nax. 16.3-ze gamosaxulia qimiurad bmul 

Jangbadze momuSave maizolirebuli TviTmaSvelis 

principuli sqema. amosunTquli haeri (wyvetili 

isrebi) gofrirebuli Slangi 1-is saSualebiT 

xvdeba regeneraciul masraSi 5, romelSic 

moTavsebulia tenisa da naxSirmJava airis 

mSTanTqmavi da imavdroulad Jangbadis gamomyofi 

specialuri qimiuri nivTiereba. amis Semdeg ukve 

sunTqvisaTvis vargisi, JangbadiT gamdidrebuli 

haeri regeneraciul masrasa da TviTmaSvelis budes 

Soris arsebuli RreCos 4 saSualebiT xvdeba 

sasunTq tomaraSi 3. haeris Warbi raodenoba 

sarqveli 2-is saSualebiT sasunTqi tomridan 

gamodis atmosferoSi. CasunTqvisas haeri moZraobs 

sawinaaRmdego mimarTulebiT (mTliani isrebi). 

TviTmaSvelis swrafi amoqmedebisaTvis aparats 

gaaCnia gamSvebi mowyobiloba 6, romelic 

amoqmeddeba avtomaturad TviTmaSvelis budis 

saxuravis moxsnisas. am SemTxvevaSi masraSi 5 

gamoisxmeba gogirdmJavas erTi ulufa, rac iwvevs 

daaxlovebiT 6 litri Jangbadis uecar gamoyofas 

20-30 wamis ganmavlobaSi. aseTi saxis 

TviTmaSvelebis gamocda xdeba, iseve, rogorc СПП-2 
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tipis TviTmaSvelisa – maRal wnevian specialur 

kameraSi moTavsebiT. 

qimiurad bmul Jangbadze momuSave 

maizolirebuli TviTmaSvelebidan yvelaze meti 

gavrceleba moipoves ШС tipis TviTmaSvelebma. maTi 

damcavi moqmedebis  xangrZlivoba siarulis dros 

aris aranaklebi 45 wuTisa, xolo erT adgilze 

jdomisas – aranakleb 300 wuTisa. TviTmaSvelis 

masaa daaxlovebiT 3 kg. 

kumSul Jangbadze momuSave maizolirebul 

TviTmaSvelebSi sasunTqi haeris gamdidreba 

JangbadiT warmoebs specialur balonSi 

moTavsebuli kumSuli Jangbadis maragidan. maTi 

moqmedebis principi analogiuria respiratorebis 

moqmedebis principisa. aseTi TviTmaSvelebis damcavi 

moqmedebis xangrZlivoba TviTmaSvelis tipis 

mixedviT aris 30-50 wuTi. TviTmaSvelis masaa 

daaxloebiT 4 kg. 

respiratorebi, es aris maizolirebuli tipis 

sasunTqi aparatebi, romlebic gankuTvnilia 

samTomaSveli razmis wevrebis sunTqvis 

uzrunvelsayofad maT mier samaSvelo samuSaoebis  

warmoebis dros. yvela qveynis umetesobaSi samTo-
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maSveli nawilebis aRWurvilobaSi aris kumSul 

Jangbadze momuSave respiratorebi. 

 nax. 16.4 

nax. 16.4-ze gamosaxulia kumSul Jangbadze 

momuSave respiratorebSi haeris cirkulaciis sqema. 

amosunTquli haeri satuCisa da mundStukis kolofi 

1-is, gofrirebuli Slangi 15-isa da amosasunTqi 

sarqveli 14-is saSualebiT xvdeba regeneraciul 

masra 13-Si, sadac igi iwmindeba naxSirmJava 

airisagan. amis Semdeg haeri gadadis sasunTq tomara 

3-Si, romelic warmoadgens moculobas, saidanac 

xdeba SesunTqva. SesunTqvisas tomara 3-dan haeri 

gadadis macivarSi 6, sadac odnav civdeba da 

SesasunTqi sarqvelis 4, Slangi 2, mundStukis 
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kolofi 1-isa da satuCis saSualebiT xvdeba 

adamianis filtvebSi. 

haeris gamdidreba JangbadiT xdeba balonidan 

12, romelSic Jangbadi imyofeba 20 mpa wnevis qveS. 

balonidan respiratoris sasunTq sistemaSi 

Jangbadis miwodeba xdeba sami xerxiT. pirveli 

xerxia – Jangbadis mudmivi miwodeba reduqtoris 9 

da maizolirebuli xvrelis 7 saSualebiT; 

miwodebis xarji Seadgens 1,3-1,5 l/wT. meore xerxia 

– Jangbadis miwodeba filtvis avtomatis 8 

saSualebiT, rodesac mZime fizikuri muSaobis dros 

xdeba Rrma CasunTqva da sasunTq sistemaSi iqmneba 

maRali gaiSviaTeba. am SemTxvevaSi ixsneba filtvis 

avtomatis sarqveli da sasunTq sistemaSi miewodeba 

Jangbadis damatebiTi ulufa. maSasadame mZime 

fizikuri samuSaos Catarebisas, filtvis avtomatis 

saSualebiT xorcieldeba Jangbadis damatebiTi 

raodenobis pulsirebuli miwodeba xarjiT 60-150 

l/wT. Jangbadis miwodebis mesame xerxia – avariuli 

sarqvelis 10 gamoyenebiT. misi gaxsna warmoebs 

knopze 11 xelis daWeriT. avariuli sarqveliT 

sargebloben reduqtoris an filtvis avtomatis 

uwesrigobis an respiratorSi dagrovili azotis 

gamo sistemis gamoqrevis SemTxvevaSi. sunTqvisaTvis 
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Jangbadis miwodebis am xerxis gamoyenebisas 

avariuli sarqvelis gaReba xdeba knopze 11 

xanmokle xelis daWeriT, xolo gamoqrevis dros 

avariuli sarqveli iReba ufro xangrZlivi drois 

ganmavlobaSi, da am SemTxvevaSi miwodebuli 

Jangbadi avsebs sasunTq tomaras da zedmeti 

Jangbadi Warbi wnevis sarqvelis 5 saSualebiT 

gamoedineba atmosferoSi, romelsac Tan moyveba 

dagrovili azoti. 

Tu daSavebuli gondakargulia da mas ar 

SeuZlia TviTon daiWiros satuCe, misi 

respiratorSi CarTvisa da sunTqvis 

uzrunvelsayofad gamoiyeneba niRabi, romelic 

daSavebuls Camoecmeva Tavze. 

gasamxedroebul samTomaSvel nawilebs 

Tanamedrove pirobebSi SeiaraRebaSi gaaCniaT 

ZiriTadad rusuli warmoebis P-12, P-30 da `Урал-1М~ 

tipis respiratorebi. maTi damcavi moqmedebis 

xangrZlivoba saSualo simZimis samuSaos 

Sesrulebis dros Seadgens 4 saaTs, xolo maTi 

masaa 14 kg. garda amisa, gasamxedroebul 

samTomaSvel nawilebs gaaCniaT agreTve damxmare 

respiratorebi, romelic gamoiyenebian ZiriTadi 

respiratorebis mwyobridan gamosvlisa da 
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daSavebulTaTvis daxmarebis aRmoCenis dros. 

damxmare respiratorebi gamoiyeneba agreTve 

damxmare samTomaSveli razmeulebis mier. amJamad 

farTod gamoiyeneba rusuli warmoebis РВЛ da КИП-

8 tipis damxmare respiratorebi. maTSic gamoiyeneba 

kumSuli Jangbadi. damcavi respiratorebis damcavi 

moqmedebis xangrZlivoba Seadgens 2 saaTs, xolo 

maTi masa aris 8 kg. 

 nax. 16.5 

xelovnuri sunTqvis aparatebi gankuTvnilni 

arian daSavebulTaTvis bunebrivi sunTqvis 

aRsadgenad. Tanamedrove pirobebSi samTomaSvel 
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nawilebSi gamoiyeneba avtomaturi moqmedebis 

xelovnuri sunTqvis aparatebi. 

nax. 16-5-ze mocemulia rusuli warmoebis 

xelovnuri sunTqvis aparat «Горноспасатель-8М» -is 

mowyobilobisa da moqmedebis sqema. balonidan 

Jangbadi miewodeba reduqtorSi 1, sadac misi wneva 

mcirdeba da Semdeg Jangbadis wneva SenarCunebulia 

mudmiv doneze, rodesac blok 13-is gavliT 

inJeqtorSi 4 xdeba filtris 7 gavliT Sewovili 

atmosferuli haerisa da balonidan miwodebuli 

Jangbadis urTierTSereva. amis Semdeg Jangbadisa da 

haeris narevi blokis 8 gavliT, umniSvnelo wnevis 

qveS miewodeba adamianis filtvebs Slangis 6 da 

niRabis 5 saSualebiT (CasunTqvis aqti). filtvebSi 

wnevis gazrdasTan erTad kameris 2 membrana 3 

izniqeba; gansazRvruli wnevis miRwevisas bloki 8-is 

Stoki 12 gadadis ukidures marjvena mdgomareobaSi. 

am dros daixureba filtri 7-is gavliT haeris 

Sesawovi xvreli da inJeqtori 4 iwyebs haeris 

Sewovas filtvebidan da mis gatyorcnas 

atmosferoSi xvreliT 9 (amosunTqvis aqti). 

filtvebSi gansazRvruli sididis gaiSviaTebis 

Seqmnisas membrana 3 gadaiyvans blokis 8 Stoks 12 

ukidures marcxena mdgomareobaSi da kvlav iwyeba 
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CasunTqvis aqti. blokis 13 berketis 14 gadayvanisas 

ukidures marjvena mdgomareobaSi Jangbadi 

miewodeba eJeqtors 10, romlis saSualebiTac 

SesaZlebelia StucerTan 11 mierTebuli SlangiT 

adamianis zeda sasunTq gzebidan Txevadi masis 

amotumbva. aparatis masa Seadgens 10,5 kg-s. 

airebisa da siTbosagan damcavi aparatebi 

emsaxureba samTomaSveli razmis wevrebis dacvas 

maRali temperaturis zemoqmedebisagan 

sunTqvisaTvis uvargis atmosferos pirobebSi. 

amJamad arsebuli airebisa da siTbosagan damcavi 

aparati Sedgeba sunTqvis uzrunvelmyofi sistemisa 

da siTbosagan damcavi sistemisagan. 

sunTqvis uzrunvelmyofi sistema muSaobs an 

kumSul Jangbadze da am SemTxvevaSi misi muSaobis 

principi igivea rac zemoT ganxilul 

respiratorebSi, an muSaobs Txevad haerze, romelic 

aorTqlebis Semdeg gamoiyeneba sunTqvisaTvis da 

Semdeg gamoityorcneba atmosferoSi. siTbosagan 

damcavi sistema Sedgeba elastiuri an naxevrad 

xisti skafandrisagan, romelic Camoecmeva maSvels 

da icavs mis organizms garegani siTbosagan. am 

sistemaSi adamianis sxeulis mier gamoyofili 

siTbosa da skafandris SigniT garedan SeRweuli 
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siTbos mocileba xdeba an naxSirmJava airiani 

macivris, an skafandris qveviT Cacmul specialur 

kombinizonSi Catanebuli wvrili milebis qselSi 

cirkulirebuli gamacivebeli wyliT, an Txevadi 

haeris aorTqlebiT. 

siTbosa da airebis damcavi rusuli 

warmoebis aparatebi saSualebas iZleva samaSvelo 

samuSaoebi vawarmooT 100-140 0C temperaturis dros, 

amasTan maTi damcavi moqmedebis xangrZlivoba 

garemos temperatura 100 0C –is SemTxvevaSi Seadgens 

60 wuTs, xolo maTi masaa 22-40 kg. 

xanZris qrobis saSualebebi. gasamxerdoebul 

samTomaSveli razmis mebrZolebs garda xanZris 

qrobis Cveulebrivi saSualebebisa gaaCniaT agreTve 

xanZris qrobis specialuri saSualebebi: wylis 

fardebis Sesaqmneli mowyobilobebi, mZlavri 

cecxlsaqrobebi, xanZris orTql-airebis nareviTa da 

qafiT saqrobi aparatura. 

wylis fardebis (gadaRobvebis) Sesaqmneli 

mowyobilobebis ZiriTadi elementebia xraxnuli an 

polidefleqtoruli tipis wylis mfrqvevanebi. 

amasTan xraxnuli mfrqvevanebi qmnian wylis Tanabar 

fardas gvirabis ganivi kveTis yvela nawilSi, xolo 

polidefleqtoruli mfrqvevanebi – upiratesad 
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gvirabis zeda nawilSi, sadac moZraoben xanZris 

yvelaze cxeli airebi. 

xraxnuli wylis mfrqvevanebi magrdeba saSaxto 

vagonetis kedlebze, dafebze, bagirebze da 

specialur teleskopur bigebze. 

polidefleqtoruli sacmebi Caxraxnilia mil-

koleqtorSi, romelic magrdeba specialur 

teleskopur bigebze. mWidro wylis fardebis 

Sesaqmnelad gvirabis sigrZis gaswvriv 

SesaZlebelian davayenoT ramdenime wylis 

mfrqvevana xraxnuli wylis mfrqvevanis 

gamoyenebisas wylis xarji icvleba wylis wnevis 

Sesabamisad da Seadgens 23-43 m3/sT. 

 nax. 16.6 

mZlavri saSaxto cecxlsaqrobebi arsebobs 

gadasaadgilebeli da stacionaruli tipis. 

gadasaadgilebeli cecxlsaqrobi damontaJebulia 

saSaxto vagonetis Sasize 1 (nax. 16.6). misi 
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Semadgeneli nawilebia: cisterna 4, qimiuri 

reaqtori 2, milaki 3, romelic aerTebs reaqtors 

cisternasTan, yuTi 7 saxanZro saxelosa da 

saxanZro lulasaTvis. saxanZro saxelos 

misaerTeblad cisternis zeda mxareze aris or 

boloiani mili 5. cisternaSi wylisa da 

qafwarmomqmnelis Casasxmelad cisternas gaaCnia 

xvreli 6. qimiuri reaqtoris amoqmedebisas 

natriumis bikarbonati reaqciaSi Sedis 

gogirdmJavasTan, reaqtorSi warmoiqmneba 

naxSirmJava airi, romelic qmnis cisternaSi 0,6 mpa-

mde wnevas, romlis moqmedebiTac wyali da 

qafwarmomqmneli miewodeba miliT 5 saxanZro 

saxelos da warmoiqmneba 8-10 m sigrZis qafis Wavli. 

cecxlsaqrobis moqmedebis xangrZlivoba aris 12-15 

wuTi, xolo wylis maragi aris 500 litri. 

stacionaruli cecxlsaqrobis mowyobis 

principi analogiuria. misi cisternis tevadobaa 200 

litri, qafis Wavlis sigrZea 8-10 m, moqmedebis 

xangrZlivobaa 5 wuTi. stacionaruli 

cecxlsaqrobebi ganTavsebulia Saxtzeda SenobebSi, 

maRaros ezoebSi da sajalambre kamerebSi. isini 

emsaxurebian xanZrebis qrobas maTi warmoqmnis 

sawyisi stadiebSi. 
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 nax. 16.7 

inertuli airebiT cecxlis Casaqrobad didi 

raodenobiT inertuli airebis generaciisaTvis 

samaSvelo razmebs gaaCniaT inertuli airebis 

generatorebi (nax. 16.7). 

rusuli warmoebis ГИГ-4 tipis generatoris 

Semadgeneli nawilebia: airturbinuli Zravi 2, 

eJeqtori 3, amaorTqlebeli 4, sruli wvis (kmawvis) 

kamera 5, wylis mimwodebeli mowyobiloba 6 da 

marTvis pulti 1. 

airturbinuli Zravis muSaobisas warmoqmnili 

gadamuSavebeli airi, romelic Seicavs 18%-mde 

Jangbads, winaswar, eJeqtoris gavliT Seiwovs 

atmosferul haers, da orive erTad miewodeba 

amaorTqlebelSi. aqve miewodeba Txevadi sawvavi, 

romelic aorTqldeba da sruli wvis kameraSi 

ganicdis srul wvas. amis Sedegad wvis produqtebSi 

mcirdeba Jangbadis Semcveloba. inartuli airebis 

miRebuli narevi wylis mimwodebel mowyobilobaSi 

civdeba wylis mfrqvevanebiT da amave dros 
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mdidrdeba wylis orTqliT. amis Sedegad 

generatoris gamosasvlelSi inertuli airebis 

temperatura mcirdeba 80-90 0C –mde, xolo masSi 

Jangbadis Semcveloba Seadgens 1-2%-s. ГИГ-4 tipis 

generatorSi orTqlairis inertuli narevis xarji 

Seadgens 350 m3/wT. 

amave dros, umetes SemTxvevaSi, xanZrebis 

salikvidaciod saWiroa inertuli airebis didi 

xarji. am miznis misaRwevad Seqmnilia inertuli 

airebis mZlavri generatori ГИГ-1500, romlis 

mwarmoeblurobaa 1500 m3/wT inertuli airebi. am 

inertuli airebis SemadgenlobaSi Jangbadis 

Semcvelobaa 3%, generatoris masa aris 3 tona. 

ukanaskneli 20 wlis ganmavlobaSi miwisqveSa 

gvirabebSi gaCenili xanZrebis Casaqrobad 

gamoiyeneba SaxtebSi balonebiT mitanili an 

zedapirze ganTavsebuli cisternebidan 

milsadenebiT miwodebuli azoti. garda amisa, 

xanZrebis Casaqrobad farTodaa gavrcelebuli 

haermeqanikuri qafi, romelic saSualebas gvaZlevs 

10-500-jer gavzardoT xanZarmqrobi siTxis 

moculoba da Tanac qafi inarCunebs Tavis 

struqturas xangrZlivi drois ganmavlobaSi (5-dan 

120 wT-mde). qafis Sesaqmnelad da misTvis mimarTuli 
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moZraobis misacemad gamoiyeneba qafgeneratorebi, 

romlebSic qafi warmoiqmneba qafSemqmnelis wyliani 

xsnaris Wavlze haeris nakadis zemoqmedebiT da maTi 

miwodebiT badeze. haeris nakadi iqmneba TviT 

nakadis qafSemqmnelis xsnarze eJeqtoruli 

zemoqmedebiT, an adgilobrivi ganiavebis 

ventilatorebiT, an saerTo-saSaxto depresiiT. 

 nax. 16.8 

nax. 16.8-ze mocemulia qafgeneratoris sqema, 

romelic muSaobs eJeqciisa da adgilobrivi 

ganiavebis ventilatoris xarjze. qafSemqmneli 

xsnaris gafrqveva xdeba sacmis 2 saSualebiT da 

mieSxefeba liTonis badeze difuzorSi 3, sadac 

haeris nakadTan urTierTqmedebisas warmoiqmneba 

qafi. adgilobrivi ganiavebis ventilatorTan 

muSaobisas liTonis badeebis nacvlad gamoiyeneba 

brezentis milyeli 5 konusuri badiT 4 da 

milyeliT 1, romelic aerTebs difuzors 

adgilobrivi ganiavebis ventilatorTan muSaobisas 
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aseTi qafgeneratori qmnis 70-80 m3/wT qafs 

jeradobiT 300-500; xolo ventilatoris gareSe 

muSaobisas es parametrebi mcirdeba 2,5-3 – jer. 

 nax. 16.9 

nax. 16.9-ze mocemulia qafgeneratoruli 

zRudari, romelic Sedgeba brezentis tilosagan 1, 

romelic mTlianad ketavs mTel gvirabis ganiv 

kveTs, da 1X1 mm sididis xvrelebiani badisagan 2, 

romelic Cakerebulia zRudaris centrSi. 

qafSemqmnelis xsnari miewodeba badeze, sadac 

saerTo-saSaxto depresiis xarjze moZravi haeris 

Wavlis zemoqmedebiT warmoiqmneba qafi. aseTi saxis 

zRudari iZleva 300-400 m3/wT qafs. 

qafi gamoiyeneba xanZrebis Casaqrobad 

Zneladmisadgom adgilebSi (vertikaluri, cicabod 

daxrili an daxril gvirabebSi, eleqtromanqanebis 

kamerebSi, TaRebSi da sxv.). 

kavSirgabmulobis saSualebebi. 

gasamxedroebuli samTomaSveli nawilebis mier 
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samaSvelo samuSaoebis Catarebisas SaxtaSi 

kavSirgabmulobis ZiriTad saSualebas warmoadgens 

`Шахтофон~-is tipis aparatura, romelic 

uzrunvelyofs ormxriv satelefono-satelegrafo 

kavSirs 5 km-mde manZilze. aparaturis 

SemadgenlobaSi Sedis ori bolo kavSiris aparati 

da gamtariani koWi. kavSirgabmulobis friad 

mobiluri saSualebaa maRalsixSiruli kavSiris 

aparatura, romelic uzrunvelyofs 

kavSirgabmulobas liTonis gamtarebis gamoyenebiT 

maTTan uSualo CarTvis gareSe. ase magaliTad, 

aparati `Донецк~-i uzrunvelyofs kavSirs 8 km-mde 

manZilze. misi masaa 2,3 kg. garda amisa, 

gasamxedroebuli samTomaSveli nawilebis 

operatiuli manqanebi aRWurvilebi arian 

radiokavSiriT. 
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laboratoriuli samuSao #17 

samTo sawarmoebSi avariis likvidaciis 

generaluri gegmis Sedgena 

samuSaos mizani: samTo sawarmoebSi avariis 

moxdenis SemTxvevaSi misi salikvidacio samuSaoebis 

warmarTvisaTvis generaluri gegmis Sedgenis 

principebis gacnoba-Seswavla. 

 

avariis likvidaciis gegma, es aris dokumenti, 

romelSic gansazRvrulia samTo sawarmoSi avariaSi 

moyolili xalxis gadasarCeni yvela RonisZieba, 

agreTve avariis warmoqmnisas inJiner-teqnikuri 

muSakebis, muSebisa da gasamxedroebuli 

samTomaSveli nawilis wevrebis Sesasrulebeli 

samuSaoebi. 

usafrTxoebis wesebis Tanaxmad avariis 

likvidaciis gegma unda Sedges eqspluataciaSi 

myofi, mSenebare an rekonstruqciaSi myofi yvela 

samTo sawarmosaTvis. 

avariis likvidaciis gegmis Sedgenis 

aucilebloba ganisazRvreba avariis ganviTarebis 

sawyis periodSi samTo sawarmos yvela muSakisa da 

samTomaSveli razmis wevrebis 

urTierTSeTanxmebuli da gansazRvruli moqmedebis 
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SesrulebiT. avariis sawyis stadiaSi 

gadawyvetilebis misaRebad dro metismetad 

SezRudulia, garda amisa, am dros SesaZlebelia 

gamomJRavndes panika da dabneuloba, agreTve avariis 

sawyis periodSi samTo sawarmoSi SeiZleba adgilze 

ar imyofebodes sawarmos xelmZRvaneloba da a.S., 

winaswar Sedgenili avariis likvidacii gegma ki 

iTvaliswinebs yovelgvari SesaZlo avariuli 

situaciebis analizs, avariebTan brZolis  

Tanamedrove meTodebsa da saSualebebs, sainJinro 

gamocdilebasa da samTo sawarmos Taviseburebebs. 

yovelive es saSualebas gvaZlevs Tavidan aviciloT 

Secdomebi xalxis gadarCenisa da avariebis 

likvidaciis dros. 

avariis likvidaciis gegma dgeba samTo 

sawarmos mTavari inJinerisa da am sawarmos 

momsaxure samTomaSveli oceulis meTauris mier 

yoveli 6 Tvis periodisaTvis, uTanxmdeba 

samTomaSveli razmis meTaurs da mtkicdeba samTo-

sawarmos zemdgomi sameurneo xelmZRvanelobis mier 

gegmis moqmedebaSi Sesvlamde 15 dRiT adre. avariis 

likvidaciis gegma Seiswavleba inJiner-teqnikuri 

zedamxedvelobis pirebis mier, gegmis moqmedebaSi 

Sesvlamde. samTo sawarmos muSebi ecnobian avariis 
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likvidaciis gegmis im nawils, romelic exeba 

uSualod maT samuSao adgilebs, agreTve avariis 

SemTxvevaSi maTi moqmedebis wesebs. 

yovelgvari cvlileba da damateba avariis 

likvidaciis gegmaSi saWiroa Setanil iqnas 

cvlilebis moxdenidan 24 saaTis ganmavlobaSi. es 

cvlilebebia: axali saeqspluatacio ubnis 

amoqmedeba, gamomuSavebuli ubnis likvidacia, 

ventilaciis sqemis cvlileba an xalxis gamosayvani 

gzebis cvlileba.  avariis likvidaciis gegma 

inaxeba samTo sawarmos mTavar inJinerTan, samTo 

dispetCerTan (samTo sawarmos morigesTan) da samTo 

sawarmos momsaxure samTomaSveli oceulis 

meTaurTan. 

avariis salikvidacio samuSaoebis 

pasuxismgebel xelmZRvanels warmoadgens samTo 

sawarmos mTavari inJineri, xolo mis mosvlamde – 

samTo dispetCeri (samTo sawarmos pasuxismgebeli 

morige). samTomaSveli samuSaoebis xelmZRvanels 

warmoadgens samTomaSveli oceulis meTauri, an 

aucileblobis SemTxvevaSi – samTomaSveli razmis 

meTauri, Tu igi imyofeba samTo sawarmoSi. 

avariis likvidaciis gegma Sedgeba operatiuli 

nawilisagan, avariis likvidaciaSi monawile pirebs 
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Soris valdebulebebis ganawilebisagan, maTi 

moqmedebis rigisagan, im Tanamdebobis pirTa da 

dawesebulebaTa siisagan, romlebic dauyovnebliv 

unda iqnen gafrTxilebulni avariis Sesaxeb. 

avariis likvidaciis gegmis operatiuli nawili 

Sedgeba avariis TiToeuli saxisaTvis 

(poziciisaTvis) avariaSi moyolili xalxis 

gadasarCeni da avariis salikvidacio 

RonisZiebebisgan, samTomaSveli aTeulebis 

moZraobis marSrutebis aRwerisa da maTze micemuli 

davalebebisgan. amasTan, erT poziciaSi 

SesaZlebelia gavaerTianoT ramdenime gvirabi, Tu 

maTgan xalxis usafrTxo gamoyvanis gzebi da 

RonisZiebebi erTnairia, agreTve xanZrisa da 

afeTqebis SesaZlebeli SemTxvevebi, Tu avariuli 

ubnis ventilaciis reJimi, aseve am avariebisas 

xalxis usafrTxo gamoyvanis RonisZiebebi da gzebi 

erTnairia. 

ganvixiloT avariis likvidaciis gegmis 

operatiuli nawilis erT-erTi magaliTi, romelic 

mocemulia cxr. #17.1-Si. avariis pozicia Semdegia: 

sawmendi sangrevi #1 – meTanis an naxSiris mtvris 

afeTqeba, xanZari. cxrilSi mocemuli RonisZiebebi 

Seesabameba nax. #17.1. 
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nax. 17.1 

 
gegmis operatiul nawils Tan erTvis: 1. Saxtis 

ventilaciis sqema; 2. miwisqveSa gvirabebis sqema 

masze datanili xanZarsawinaaRmdego saSualebebiT, 

telefonis ganlagebis adgilebiT, avariis 

SemTxvevaSi momuSaveTa gadasarCeni saSualebebis 

ganlagebis adgilebiT; 3. Saxtis zedapiris gegma 

masze datanili Saxtidan yvela gamosasvleliT, 

wyalsatevebiTa da xanZris qrobis sxva 

saSualebebiT, saavario masalebisa da 

mowyobilobebis sawyobebiT, maTTan misasvleli 

gzebiT; 4. Saxtis eleqtromomaragebis sqema, moqmedi 

horizontebis maRaros ezoebis gegmebi, 

saventilacio mowyobilobebisa da milsadenebis 

ganlagebis adgilebis CvenebiT. 
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cxrili 17.1 
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avariis likvidaciis gegmis Sedgenisas saWiroa 

gulmodgined davadginoT avariis TiToeuli 

SemTxvevisaTvis TiToeuli samuSao adgilidan 

xalxis gamosvlis gzebi. 

saWiroa gaviTvaliswinoT, rom airisa da 

mtvris afeTqebis dros aucilebelia xalxis 

gamoyvana miwis zedapirze. xanZris SemTxvevaSi 

xalxis gamoyvana zedapirze aucilebelia mxolod 

im SaxtSi, romelsac gaaCnia zedapirze mxolod ori 

gamosasvleli. danarCen SemTxvevaSi xalxi unda 

gamoviyvanoT im gvirabebidan, romelSic 

SesaZlebelia moxvdes wvis produqtebi. 

aucilebelia gaTvlil iqnes dagazianebuli 

ubnebidan xalxis gamosvlis dro, raTa gadawydes 

sakiTxi TviTmaSvelebis Secvlis punqtebis mowyobis 

Sesaxeb da samaSvelo samuSaoebis Catarebis 

organizaciisaTvis. 

xalxis gadarCenisas Zalze didi mniSvneloba 

eniWeba avariebis dros ventilaciis reJimis sworad 

SerCevas. misi SerCevisas saWiroa vixelmZRvaneloT 

Semdegi moTxovnebiT: 1. maqsimalurad SeizRudos 

xanZris an afeTqebis Sedegad gamoyofili 

momwamlavi airadi produqtebis gavrcelebis areebi; 

2. xalxis gamosvlis uzrunvelyofa sufTa haeris 
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Wavliani gvirabiT; 3. ar daiSvas feTqebadi airebis 

saSiSi koncentraciebis dagroveba; 4. xanZris 

kerasTan sufTa haeris SeRwevis maqsimalurad 

Semcireba; 5. samTomaSvelebis koleqtiuri dacvis 

uzrunvelyofa; 6. ventilaciis reJimis mdgradoba da 

marTva. 

avariebis SemTxvevaSi SesaZlebelia Semdegi 

saxis ventilaciis reJimebi: 1. ventilaciis 

normaluri reJimi (haeris xarji da moZraobis 

mimarTuleba ar icvleba); 2. haeris xarjis momateba 

an dakleba misi igive mimarTulebiT moZraobis 

dros; 3. haeris gaSveba mokle gziT (`damokleba~); 4. 

`nulovani~ ventilacia (haeris moZraobis Sewyveta); 

5. ventilaciis reversireba (yvela gvirabSi haeris 

moZraobis mimarTuleba icvleba sawinaaRmdegod). 

ganvixiloT ventilaciis zogierTi reJimi 

sxvadaxva saxis avariebis SemTxvevebSi: 

1. xanZari haermimwodebel WaurSi, mis 

Saxtzeda SenobaSi da maRaros ezoSi. am dros 

yvelaze efeqturia ventilaciis saerTo-saSaxto 

reversireba. usafrTxoebis wesebis Tanaxmad 

reversirebis ganxorcielebis dro ar unda 

aRematebodes 10 wuTs, raTa wvis produqtebma ver 

moaswron gavrceleba gvirabebSi. am dros ar aris 
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rekomendebuli Wavlis `damokleba~ maRaros ezoSi 

da `nulovani~ ventilacia, radgan am orive 

SemTxvevaSi ar aris uzrunvelyofili maRaros ezos 

momdevno gvirabebis gawmenda maTSi SeRweuli wvis 

produqtebisagan. garda amisa Wavlis `damoklebis~ 

dros orive Wauri aRmoCndeba dagazianebuli da 

SeuZlebelia maTi gamoyeneba xalxis miwis 

zedapirze amosayvanad. amis gamo aRniSnuli 

ventilaciis reJimebis gamoyeneba SesaZlebelia 

mxolod saerTo-saSaxto reversirebis gamoyenebis 

SeuZleblobis dros. 

2. xanZari sazid StrekebSi da sawmend 

sangrevebSi. SesaZlebelia haeris gaSveba mokle 

gziT (`damokleba~), romlis drosac wvis 

produqtebi umoklesi gziT gamoitaneba amomaval 

haeris WavlSi. SesaZlebelia agreTve `nulovani~ 

ventilaciis reJimis gamoyeneba, romlis drosac 

wvis produqtebis gavrceleba mniSvnelovnad 

ferxdeba. amave dros unda gaviTvaliswinoT, rom 

airian SaxtebSi am reJimebis gamoyenebisas iqmneba 

meTanis dagrovebis safrTxe, amitom aseT 

SemTxvevaSi Cveulebriv inarCuneben ventilaciis 

normalur reJims. haeris Wavlis reverisreba 
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daiSveba mxolod mTeli xalxis miwis zedapirze 

amoyvanis Semdeg. 

3. xanZari saventilacio StrekebSi. yvelaze 

efeqturia ventilaciis normaluri reJimis 

SenarCuneba da haeris raodenobis Semcireba misi 

moZraobis mimarTulebis SenarCunebiT. 

4. xanZari daxril gvirabebSi. am SemTxvevaSi 

ventilaciis reJimma ar unda gamoiwvios haeris 

Wavlis uneblie gadayiraveba xanZris Tburi 

depresiis zemoqmedebiT. amisaTvis, haeris daRmavali 

mimarTulebiT moZraobisas saWiroa daxril 

gvirabSi misawodebeli haeris raodenobis gazrda, 

xolo aRmavali ganiavebisas – misawodebeli haeris 

raodenobis Semcireba. 

5. xanZari haermomcilebel WaurSi, mis 

Saxtzeda SenobaSi da maRaros ezoSi. yvelaze 

efeqturia ventilaciis normaluri reJimis 

SenarCuneba. uairo SaxtebSi rekomendebulia 

miwodebuli haeris raodenobis Semcireba xanZris 

intensivobis Semcirebis mizniT. `nulovani~ 

ventilacia SesaZlebelia gamoviyenoT mTavari 

ventilatoris muSaobasTan Tanxvedrili bunebrivi 

wevis arsebobisas. 
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6. airisa da mtvris uecari gamotyorcna da 

afeTqeba. saWiroa SenarCunebul iqnas ventilaciis 

normaluri reJimi. rekomendebulia agreTve avariul 

ubnebze miwodebuli haeris raodenobis gazrda. 

unda gaviTvaliswinoT, rom avariis 

likvidaciis gegmaSi gamoyenebuli ventilaciis 

reJimebi praqtikaSi winaswar unda iyos gamocdili. 

es gansakuTrebiT exeba reversiul da nulovani 

ventilaciis reJimebs, haeris Wavlis `damoklebas~ 

da airian SaxtebSi haeris raodenobis Semcirebas. 

im SemTxvevaSi, rodesac miRebulia 

gadawyvetileba eleqtroenergiis gamorTvis Sesaxeb, 

igi pirvel rigSi unda gamoirTos avariul ubnebze, 

vinaidan aucileblobis gareSe mTel SaxtSi 

eleqtroenergiis gamorTva iwvevs saSaxto 

transportis, wyalamosaRvreli danadgarebis, 

ventilatorebisa da sxva manqana-meqanizmebis 

gaCerebas, romlebic aucilebelia xalxis 

gadarCenisa da avariis likvidaciisaTvis. 

avariis likvidaciis gegmis mniSvnelovan 

nawils Seadgens avariis likvidaciaSi monawile 

calkeul pirebs Soris movaleobaTa ganawileba, 

rac uzrunvelyofs Tanamdebobis pirTa moqmedebis 

koordinacias avariis likvidaciis dros. 
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avariis salikvidacio samuSaoebis 

pasuxismgebeli xelmZRvaneli (samTo sawarmos 

mTavari inJineri) avariis warmoqmnisTanave axdens 

avariis likvidaciis gegmis moqmedebaSi Seyvanas, 

xelmZRvanelobs gegmiT gaTvaliswinebuli 

samuSaoebis Sesrulebas da akontrolebs 

Tanamdebobis pirebis moqmedebebs; amowmebs 

gamoZaxebulia Tu ara samTomaSveli nawili, 

azustebs SaxtSi moyolili xalxis raodenobas da 

maT adgilsamyofels; samTomaSveli razmis 

meTaurTan erTad azustebs avariis likvidaciis 

operatiul gegmas; adgens Saxtis administraciul-

teqnikuri personalis muSaobis grafiks xangrZlivi 

avariis SemTxvevaSi. 

samuSaoebis pasuxismgebeli xelmZRvaneli 

imyofeba avariis likvidaciis sameTauro punqtSi 

(mTavari inJinris kabineti). misi droebiT datovebis 

aucileblobis SemTxvevaSi (SaxtaSi Casvla, 

dasveneba da sxv.) igi niSnavs Tavis moadgiles. 

samTo sawarmos direqtori avariis 

warmoqmnisas dauyovnebliv cxaddeba SaxtSi, 

atyobinebs amis Sesaxeb pasuxismgebel 

xelmZRvanels, organizebas ukeTebs 

daSavebulTaTvis samedicino daxmarebis aRmoCenas 
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da SaxtSi myofi xalxis aRricxvas, informacias 

awvdis Sesabamis organizaciebs avariis likvidaciis 

mimdinareobis Sesaxeb. 

ventilaciisa da usafrTxoebis teqnikuri ubnis 

ufrosi, pasuxismgebeli xelmZRvanelis 

gankargulebiT: 1. axdens ventilaciis reJimis 

Secvlas; 2. Tavlyurs adevnebs ventilatorebis 

muSaobas da maT mdgomareobas; 3. adgens moTxovnas 

masalebze saventilacio nagebobebis remontisaTvis; 

4. uzrunvelyofs salampis Seuferxebel muSaobas. 

mTavari meqanikosi uzrunvelyofs 

eleqtrozeinklebisa da samsaxuris sxva pirebis 

morigeobas, pasuximgebeli xelmZRvanelis 

gankargulebiT TiSavs eleqtroenergias da 

uzrunvelyofs manqana-meqanizmebis Seuferxebel 

muSaobas. 

ubnis ufrosi (maT Soris avariuli ubnisac), 

Tu imyofebian SaxtSi, iReben yvela zomas xalxis 

gadasarCenad da avariis likvidaciisaTvis; Tu 

avariis momentSi imyofebian zedapirze isini 

moqmedeben samuSaoTa pasuxismgebeli xelmZRvanelis 

gankargulebis Sesabamisad. 

im pirebisa da dawesebulebis CamonaTvali, 

romlebic saWiroeben dauyovnebliv Setyobinebas 
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avariis Sesaxeb: samTo dispetCeri, samTomaSveli 

razmi, saxanZro razmi (Saxtis zedapirul SenobebSi 

da zedapirze gamosavlis mqone gvirabebSi xanZris 

dros), samTo sawarmos mTavari inJineri, direqtori, 

ventilaciisa da usafrTxoebis teqnikis ubnis 

ufrosi, mTavari meqanikosi, Saxtis avariuli ubnis 

ufrosi, zemdgomi sameurneo organisaciis teqnikuri 

direqtori, uaxloesi saavadmyofos mTavari eqimi 

(menejeri), regionisa da raionis samTo-teqnikuri 

inJineri, profkavSirebis teqnikuri inspeqcia, 

qalaqis an raionis prokuratura da samTo sawarmos 

janpunqti. 
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ibeWdeba avtorTa jgufis mier warmodgenili 

saxiT 

 

 
 

gadaeca warmoebas 12.12.2007 xelmowerilia dasabeWdaT 22.01.2008 

qaRaldis zoma 60×84 81     beWdva obseturi.  

pirobiTi nabeWdi Tabaxi 12  tiraJi 100 egz.  
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