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winasityvaoba 

 mZime teqnikis operatoris  
saxelmZRvanelo students daexmare-
ba avtogreideris, hidravlikuri 
eqskavatorisa da satvirTvelis ope-
ratoris specialobis SeswavlaSi. 
am saswavlo kursis gavlis Semdeg  
kursdamTavrebuli SeZlebs imuSaos 
da/an gaiRrmavos codna am sferoSi.  
winamdebare saxelmZRvaneloSi mZime 
teqnikis marTvis sakiTxebTan erTad 
mocemulia informacia dasaqmebisaT-
vis saWiro unar-Cvevebis, samSeneblo 
maTematikis, naxazebis kiTxvis, usa-
frTxoebis saerTaSoriso da speci-
fiuri normebis Sesaxeb, romelTa 
codnac aucilebelia mZime samSene-
blo teqnikis gamoyenebisas. 

es saxelmZRvanelo SemuSavda 
amerikis SeerTebuli Statebis saer-
TaSoriso ganviTarebis saagentos 
(USAID) profesiuli ganaTlebis pro-
eqtis farglebSi saqarTvelos ga-
naTlebisa da mecnierebis saminis-
trosTan, profesiuli swavlebis 
centrebis maswavleblebTan, swav-
lebisa da dargis eqspertebTan da 
kerZo seqtoris warmomadgenlebTan 
TanamSromlobiT. saxelmZRvanelo  
Seiqmna saqarTvelos ganaTlebisa da 
mecnierebis saministros profesi-
uli swavlebis yvela centrisTvis, 
sadac studentebs aswavlian da 
amzadeben dargis specialistebad Ca-
moyalibebis mizniT. 

profesiuli swavleba gulis-
xmobs samuSaos moZiebis da profe-
siuli winsvlis unar-Cvevebisa da 
profesiuli codnis kombinirebul 
dauflebas.  codnaze dafuZnebuli 
saswavlo programa moswavlisagan 
moiTxovs Tavisi unar-Cvevebis 
praqtikaSi warmoCenas. mZime teqnikis 
operatoris saswavlo programa 
Sedgeba xelobis SeswavlisaTvis 
saWiro Teoriuli nawilebis, Sesa-
bamisi gakveTilebisa da davalebe-
bisagan. saswavlo programis umetesi 
nawili efuZneba mZime teqnikis simu-

latorebis saswavlo programas. Ti-
Toeuli modulis an davalebis Ses-
rulebis Semdeg, Sefasebis instru-
mentebis meSveobiT ganisazRvreba 
codnis done, rac amartivebs Sefase-
bas da iZleva koreqtirebis saSu-
alebas. codnaze damyarebuli swav-
lebis programebi saSualebas 
iZleva: 

♦ Sefasdes studentis saWiro-
ebebi, misi rogorc Zlieri, ise 
susti mxare; 

♦ ganisazRvros swavlebis miznebi 
swavlebis monawilis saWiro-
ebidan gamomdinare; 

♦ swavlebis miznebidan gamomdi-
nare uzrunvelyofil iqnes stu-
dentze orientirebuli swav-
leba; 

♦ Sefasdes studentis profe-
siuli daxelovnebis done. 

 saswavlo programebi Seicavs 
studentis Sefasebis uwyiss. studen-
tis Sefasebis uwyisSi mocemulia 
specialobis srulfasovnad cod-
nisTvis saWiro elementebi, romle-
bic dajgufebulia  Tavebis mixed-
viT. 

 yoveldRiuri intensiuri sas-
wavlo procesi moicavs rogorc sak-
laso oTaxSi, ise simulatorebze 
da uSualod samuSao garemoSi 
muSaobas, ris Sedegadac studenti 
iZens Teoriul da praqtikul cod-
nas. davaleba TandaTan rTuldeba, 
rac studentisagan met gulisxmiere-
basa da sibejiTes moiTxovs.  
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 sawyisi profesiuli momzadebis  programa Sedgenilia saqarTveloSi 
arsebuli Segirdobis tradiciis mixedviT, rac gulisxmobs Segirdis mier 
ostatisagan axali unar-Cvevebis aTvisebas. Tanamedrove klasSi saxelobo 
momzadeba xorcieldeba realuri samuSao situaciis modelirebis, an samu-
Saoze instruqtorisagan xelobis Seswavlis  gziT, an damsaqmebelTan 
SromiT, romelic muSaobis procesSi aswavlis xelobas Segirds.  

  saswavlo programa SemuSavda amerikis SeerTebuli Statebis samSe-
neblo ganaTlebisa da kvlevis erovnuli centris (United states’ National Center 
for Construction Education and Research) mxardaWeriT  Seqmnili “Contern Learning Se-
ries” modulebis Sesabamisad.  saswavlo kursis dasrulebis Semdeg stu-
dents eqneba  profesiuli  ganaTleba da is unar-Cvevebi, romelic Zalze 
dasafasebelia  samuSao ubanze.  kursdamTavrebuls  mieniWeba Sesabamisi 
kvalifikacia. 
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Sesavali 

 mZime samSeneblo teqnikis ga-
moyenebis saswavlo kursebi aris 
specializebuli mimarTuleba, ro-
melic moicavs avtogreiderze, sat-
virTvelsa da eqskavatorze muSa-
obis da maTi usafrTxo gamoyenebis 
Seswavlas. sazogadoebaSi arsebobs 
mosazreba, rom mZime samSeneblo 
teqnikis operators ar sWirdeba in-
tensiuri swavleba, rac simarTles 
ar Seesabameba. aseTi tipis swavleba 
ZiriTadad moicavs Semdeg safe-
xurebs: teqnikis gamarTulobis Se-
mowmebas mis gamoyenebamde; samSene-
blo moedanze arsebuli mdgomare-
obis Seswavlas samuSaoTa warmo-
ebis uSualo siaxloves; usafrTxo-
ebis normebs mZime samSeneblo teq-
nikis eqspluataciisas; samSeneblo 
teqnikis marTvis unar-Cvevebis  gamo-
muSavebas da sxva.   

 yvela operatorma, romelic 
apirebs mZime samSeneblo teqnikaze 
muSaobas unda gaiaros swavlebis 
Sesabamisi kursi da miiRos sertifi-
kati, miuxedavad gavrcelebuli az-
risa, rom zogierT manqanaze (rogo-
ricaa Canglisebrsataciani satvirT-
veli) samuSaoTa warmoeba "usafr-
Txoa". marTvis mowmobis aRebisas 
operatorma unda Caabaros rogorc 
Teoriuli, ise praqtikuli gamocda 
Sesabamisi sertifikatis misaRebad.  

 am kursiT students usafr-
Txoebisa da samuSaoTa warmoebis 
normebTan erTad SesaZlebloba eZ-
leva gaecnos gruntis gadaadgile-
bis teqnikas da samSeneblo naxazis 
wakiTxvis meTodebs. kursi moicavs 
Teoriul da praqtikul swavlebas 
iseT mimarTulebebSi, rogorebicaa 
usafrTxoebis teqnika, samuSaoTa 
dagegmarebisa da misi Sesrulebis 
unar-Cvevebis ganviTareba.  

 mZime samSeneblo teqnikis ope-
ratoris SerCeva  xdeba ara marto 
kandidatis, rogorc  operatoris 

SesaZleblobebis SefasebiT, aramed, 
misi, rogorc lideris da marTvis 
unar-Cvevebis gaTvaliswinebiTac.  

 kursi moicavs Semdeg Temebs: 

♦ usafrTxoeba samSeneblo mo-
edanze; 

♦ mZime samSeneblo manqanebis usa-
frTxoebis teqnika; 

♦ zogadi cnobebi mZime samSene-
blo teqnikis simulatorebis 
Sesaxeb; 

♦ samSeneblo maTematika; 

♦ samSeneblo naxazis wakiTxva; 

♦ geodeziuri samuSaoebi; 

♦ grunti,  qanis tipebi, klasifi-
kacia da Tvisebebi; 

♦ mZime teqnikis satransporto 
saSualebaze datvirTva, tvir-
Tis dafiqsireba, gadatana  da 
gadmotvirTva. 

♦ Sigawvis Zravebis (benzinis da 
dizelis) muSaobis principebi; 

♦ sawvav-sacxebi masalebi; 

♦ samSeneblo teqnikis momsaxu-
reba; 

♦ avtogreideris, satvirTvelisa 
da  eqskavatoris kvanZebisa da 
agregatebis aRwera; 

♦ avtogreideris, satvirTvelisa 
da  eqskavatoris eqspluatacia; 

♦ samuSaos moZiebis da profe-
siuli winsvlis unar-Cvevebi. 

swavlebis procesSi winamdebare sa-
xelmZRvanelosTan erTad gamo-
iyeneba Caterpillar-is mZime samSeneblo 
teqnikis simulatorebis saswavlo 
kursi. simulatoris kursi ganixi-
leba rogorc damxmare da ara ro-
gorc damoukidebeli saswavlo 
saSualeba.  
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mZime samSeneblo 
teqnikis operatori, 
profesiis        
Taviseburebani 

operatoris movaleobebi  

 mZime samSeneblo teqnikis ope-
ratori aris adamiani, romelic mar-
Tavs am teqnikas samSeneblo samuSa-
oebis warmoebisas. operatoris mo-
valeobaa samSeneblo teqnikis gamo-
yenebiT Seasrulos is samuSao, rom-
lis Sesruleba teqnikis gamoyenebis 
gareSe an SeuZlebelia, an  did 
dros moiTxovs. aseT samuSaoTa 
rigs miekuTvneba: amoTxra,  masalis 
gadaadgileba, mkvrivi zedapiris 
garRveva da sxva mniSvnelovani 
samuSaoebi. 

 ganzogadebuli saxeli "mZime 
samSeneblo teqnikis operatori" 
moicavs Semdegs: eqskavatoris opera-
tori buldozeris operatori, TviT-
mclelis operatori, mZRoli, sat-
virTvelis operatori, greideris 
operatori, avtogudronatoris ope-
ratori, miwaxapias operatori da 
skreperis operatori.  

mZime samSeneblo teqnikis opera-
toris funqciebSi Sedis: 

♦ mZime samSeneblo teqnikis—
avtogreideris, satvirTvelisa 
da eqskavatoris gamoyenebiT, mi-
wis samuSaoebis, samSeneblo ma-
salebis datvirTvisa da  gada-

adgilebis samuSaoebis Sesru-
leba.  

♦ samSeneblo teqnikis  Semowmebis 
Catareba,  gawmenda da sawvav-
sacxebi masalebiT gamarTva.  

mZime samSeneblo teqnikis opera-
tori teqnikas marTavs  saxelure-
bis, saterfulebisa da sxvadasxva 
gadamrTvelis saSualebiT. rogorc 
wesi, misi Tanamdebobis saxeli mi-
uTiTebs Tu ra tipis teqnikas mar-
Tavs (buldozeris operatori, avto-
greideris operatori). miuxedavad 
amisa, erTi da igive operatori 
SeiZleba ramdenime tipis teqnikaze 
muSaobdes. 

 eqskavatoris_ukanacicxviani 
satvirTvelis operatori _ sxvada-
sxva cicxvis gamoyenebiT iRebs da 
tvirTavs masalebs, Txris tranSe-
ebs, amtvrevs kldovan qanebs da be-
tons. 

 buldozeris operatori mar-
Tavs muxluxaTvlian traqtors, ro-
melic aRWurvilia didi daniT (gan-
Tavsebulia traqtoris wina nawil-
Si) da gamoiyeneba samSeneblo 
moedanze zedmeti sagnebis gadasa-
adgileblad. is asufTavebs da aswo-
rebs grunts samSeneblo moednebze, 
karierebsa da xesaqcevebze.  

 winacicxviani satvirTvelis 
operatori marTavs cicxvian, mobi-
lur traqtors, romlis daniSnule-
baa amoiRos didi raodenobis grun-
ti, qanebi, qviSa, xreSi an Tovli da 
datvirTos TviTmclelebi an gada-
itanos sxva adgilas.  

 greideris operatori anawi-
lebs da asworebs grunts, qanebs, 
qviSas, xreSs an Tovls cicxvis si-
maRlisa da kuTxis regulirebiT. 
imisaTvis, rom zedapiri gaswordes 
sasurvel donemde greideri as-
rulebs ramdenime Tanamimdevrul 
gasvlas am zedapirze da xelmZRva-
nelobs sakontrolo markerebis an 
muSebis mier xeliT micemuli Sesa-
bamisi signalebiT. 
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samuSao pirobebi 

 rogorc sxva specialobebSi, 
samSeneblo industriaSic arsebobs 
garkveuli pikuri periodebi, rode-
sac aucilebelia zeganakveTuri 
muSaoba. es zeganakveTuri saaTebis 
raodenoba damokidebulia samSene-
blo seqtorsa da im regionze, sa-
dac samuSaoebi tardeba. amasTan, 
zeganakveTuri saaTebis raodenoba 
gansxvavdebulia sxvadasxva tipis 
samSeneblo samuSaosaTvis. 

 mZime samSeneblo teqnikis ope-
ratori muSaobs Ria cis qveS, samSe-
neblo moedanze sxva teqnikis opera-
torebTan da muSebTan erTad.  

 rogorc sxva samSeneblo pro-
fesiebSi, aqac pirvel adgilzea usa-
frTxoebis teqnika. mZime samSeneblo 
teqnikis operatorebi swavloben 
usafrTxoebis teqnikas, raTa dacu-
li iyvnen travmebisa da ubeduri 
SemTxvevebisagan. 

operatoris pirovnuli 
Tvisebebi 

 mZime samSeneblo teqnikis ope-
rators unda axasiaTebdes: 

♦ kargi fizikuri monacemebi; 

♦ kargi mxedveloba da siRrmis 
aRqmis unari; 

♦ xelebis, fexebisa da Tvalebis 
swrafi da koordinirebuli moZ-
raoba; 

♦ meqanikosis unar-Cvevebi; 

♦ gunduri da marto muSaobis 
unar-Cvevebi; 

♦ problemebis gadaWris unari _ 
gauTvaliswinebeli situaciidan 
swori gamosavlis povna. 

operators unda moswondes teqni-
kaze muSaoba da gamoirCeodes samu-
Saos Sesrulebisa da problemebis 
gadawyvetisadmi meToduri midgomiT.  

operatoris dasaqmebis           
SesaZleblobebi 

mZime samSeneblo teqnikis opera-
tors SeuZlia imuSaos: 

♦ mTavar kontraqtorebTan, rom-
lebic aSeneben gzebs, dambebs 
da aeroportebs, sadinarebis an 
sxva komunaluri nagebobebis 
mSeneblobebze; 

♦ samoqalaqo an komerciul in-
frastruqturul samSeneblo 
proeqtebSi; 

♦ municipaluri gzebis da trotu-
arebis an xidebis samSeneblo 
proeqtebSi; 

♦ asfaltis damgeb kompaniebSi; 

♦ milsadenis samSeneblo kompa-
niebSi; 

♦ satyeo-damamuSavebel kompani-
ebSi; 

♦ karierebis damamuSavebel kompa-
niebSi; 

♦ landSaftebis momwyob kompa-
niebSi; 

♦ sangrevi samuSaoebis mwarmo-
ebel kompaniebSi. 

mZime samSeneblo teqnikis opera-
toris samuSaos umetesi nawili se-
zonuria (gazafxulidan Semodgo-
mamde). mravali kompania samuSaoze 
miRebamde potenciuri operatorisa-
gan iTxovs specialuri samedicino 
Semowmebis gavlas (zogadi janmrTe-
loba da smena). damqiravebeli xSi-
rad atarebs testirebas, imis dasad-
genad, aris Tu ara operatori 
narkotikuli saSualebebis momxmare-
beli. 

 gamocdil operators saSu-
aleba eZleva imuSaos usafrTxoebis 
teqnikis oficris an instruqtoris 
Tanamdebobaze, iseve, rogorc sxva-
dasxva zedamxedvelobiT poziciaze.  
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usafrTxoebis wesebi 

mZime samSeneblo 

teqnikis gamoyenebisas  

 mZime samSeneblo teqnikis sas-
wavlo kursebi orientirebulia am 
teqnikis gamoyenebis Seswavlaze. am 
tipis swavlebis erT-erTi umTavresi 
komponentia mZime samSeneblo teqni-
kis eqspluatacisas gasaTvaliswine-
beli usafrTxoebis normebis codna 
da amas aqvs Tavisi mizezi. mTavari, 
ramac ganapiroba usafrTxoebis we-
sebisadmi mometebuli yuradReba 
aris ara is, rom gaizarda ubeduri 
SemTxvevebis raodenoba, aramed am 
ubeduri SemTxvevebis potenciurad 
zrdis albaToba, risi mizezic aris 
Tanamedrove mZime samSeneblo teqni-
kis marTvis gaadvileba. 

 gasul wlebSi, rodesac aR-
Wurviloba da manqanebi neli da 
mouxeSavi iyo, muSebs, rogorc 
wesi, sakmarisi dro hqondaT  imi-
saTvis, rom drouli reagireba mo-
exdinaT SesaZlo ubeduri SemTxve-
vis Tavidan asacileblad. dRes aR-
Wurviloba da manqanebi bevrad 
ufro moqnili da swrafia, vidre 
wina Taobis. garda amisa, maTi 
marTvisaTvis ar aris saWiro didi 
fizikuri Zala. amisaTvis saxe-
lurebze TiTebis faqizad Sexebac 
ki sakmarisia, rac maTi maRali 
mgrZnobiarobis Sedegia. (calkeul 

SemTxvevebSi zedmetad maRali 
mgrZnobiarobisac).  yovelive amis 
gaTvaliswinebiT, dRes mniSvnelova-
nia dafiqreba da garemo mdgomare-
obis Seswavla manam, sanam SeexebiT 
marTvis saxelurs. 

 sxvadasxva qveynis mTavrobebi 
SeSfoTebuli arian samSeneblo mo-
edanze momxdari ubeduri SemTxve-
vebis raodenobiT gasuli wlebis 
ganmavlobaSi. aqedan gamomdinare, 
isini moiTxoven personalis serti-
ficirebas an, rogorc minimumi, per-
sonals gavlili unda hqondes mZime 
samSeneblo teqnikaze muSaobis au-
cilebeli usafrTxoebis teqnikis 
swavleba. zogierTi kompania Tavad 
amzadebs sakuTad personals Sesa-
bamisi programebiT, maSin, rodesac 
kontraqtorebis umetesoba moiT-
xovs, rom operators ukve hqondes 
gavlili usafrTxoebis teqnikis 
Sesabamisi saswavlo kursebi.  

usafrTxoebis  zogadi   

principebi 

 mZime samSeneblo teqnika, ro-
goricaa eqskavatori, buldozeri, 
satvirTveli, avtogreideri, unda 
marTos maRalkvalificiurma opera-
torma, romlebmac daamtkica, rom 
Seswevs unari usafrTxod Seasru-
los samuSao. amasTan, teqnikasTan 
axlos momuSave muSebsac, Tavis 
mxriv, unda hqondeT Seswavlili 
usafrTxoebis teqnika (rogor aari-
don Tavi saxifaTo zonas). gaufr-
Txileblad muSaobam rogorc opera-
toris, ise teqnikis uSualo siax-
loves myofi muSebis mxridan 
SeiZleba Seqmnas Zalian saSiSi 
situaciebi. mZime travmebis miReba 
gardauvalia, Tu samSeneblo teqnika 
gadabrundeba da daejaxeba muSas. 

 qvemoT mocemulia usafrTxod 
muSaobis ramdenime wesi, romlebic 
unda gaiTvaliswinos rogorc samSe-
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neblo teqnikis operatorma, ise 
teqnikis siaxloves momuSave muSebma. 

1. muSaobis dawyebamde yovelTvis 
gaecaniT marTvisa da momsa-
xurebis saxelmZRvanelos; 

2. uaRresad mniSvnelovania kargi 
komunikacia. gamoyenebuli unda 
iyos standartizebuli xeliT 
maniSnebeli signalebi opera-
torsa da signalis momwode-
bels Soris. operatorma yovel-
Tvis unda icodes sad imyofeba 
miwaze momuSave. operatorisaT-
vis vizualuri kontaqtis gasa-
advileblad miwaze momuSave 
personali unda atarebdes didi 
garCevadobis mqone Casacmels. 
Tavad teqnika aRWurvili unda 
iyos Sesabamisi mafrTxilebeli 
signalizaciiT, raTa mis uSu-
alo siaxloves momuSaveTa yu-
radReba miipyros. radiogadam-
cemebic mniSvnelovani saSuale-
baa samuSaoTa warmoebis dros; 

3. mZime samSeneblo teqnika aRWur-
vili unda iyos damcavi kon-
struqciiT gadabrunebis Sem-
TxvevisaTvis (e.w. ROPS), ro-
melic Seesabameba usafrTxoebis 
moTxovnebs. ROPS gankuTvnilia 
teqnikis gadabrunebis SemTxve-
vaSi operatoris dasacavad. 
amasTan, operatori yovelTvis 
unda iyenebdes usafrTxoebis 
Rveds, rom manqanis gadabrune-
bis SemTxvevaSi ar amovardes 
savarZlidan. daxril sibtyeebze 
muSaobisas teqnika orientire-
buli unda iyos, Tu SesaZlebe-
lia wina nawiliT aRmasvlis an 
daRmasvlis mimarTulebiT. saWi-
roa gansakuTrebuli sifrTxi-
le TxrilebTan siaxloves mu-
Saobisas.; 

4. arasodes axteT an gadmoxteT 
teqnikidan. operatorma, ro-
melic adis an Camodis mZime sam-

Seneblo teqnikidan, yovelTvis 
unda gamoiyenos "sami sayrdeni 

wertilis" wesi, rac niSnavs 
Semdegs - ori fexi da erTi 
xeli an erTi fexi da ori xeli 
yovelTvis aris myarad da-
fiqsirebuli teqnikaze asasv-
lel kibeze; 

5. teqnikas regularulad Cauta-
reT Semowmeba da momsaxureba. 
es xorcieldeba teqnikis mwar-
moeblis saxelmZRvaneloSi mo-
cemuli miTiTebebis mixedviT. 
teqnikis komponentebis usafrT-
xoebis Semowmeba xorcieldeba 
Sesabamisi kvalifikaciis spe-
cialistebis mier. gansakuTre-
buli yuradRebiT SeamowmeT 
marTvis da samuxruWo sistemebi. 
aseve, kargi praqtikaa muSaobis 
dawyebamde Semowmebis mizniT 
irgvliv SemouaroT teqnikas. 

6. ar gamoiyenoT mZime teqnika, Tu    
imyofebiT narkotikuli an al-
koholuri nivTierebis zemoq-
medebis qveS, an Tu RebulobT 
eqimis mier daniSnul medika-
ments, romelic gavlenas axdens 
Tqvens moqmedebaze; 

7. manqanis daTvalierebisas ar 
SeZvreT satvirTo manqanis awe-
uli Zaris, an Canglisebri sata-
cis, an didTvlebiani satvirT-
velis aweuli cicxvis qveS; 

8. mZime teqnikis momsaxurebisas 
yuradReba miaqcieT da gaiTva-
liswineT manqanaze arsebuli 
gamafrTxilebeli warwerebi da 
niSnebi. 

9. mZime teqnikis SekeTebis an Se-
mowmebis win gaTiSeT gadabmu-
loba da gamorTeT simZlavris 
asarTmevi lilvebis, danebis, 
mWreli meqanizmebis, momWimi 
lilvebisa da manqanis sxva    
moZravi nawilebis kvebis wyaro-
ebi; 



14 

 

 ubeduri SemTxvevis albaToba, 
romelic fataluri SedegiT mTav-
rdeba, samSeneblo moedanze yvelaze 
maRalia mZime teqnikis gamoyenebisas. 
aucilebelia, rom zustad misdioT 
Tqveni kompaniis mier dawesebul 
usafrTxoebis normebs, rodesac 
xarT mZime samSeneblo teqnikis ope-
ratori an muSaobT am teqnikasTan 
uSualo siaxloves.   

10. mZime teqnikis mosaxurebisas   
ixelmZRavneleT manqanis eqs-
pluataciisa da momsaxurebis 
saxelmZRavneloTi, gaiTvalis-
wineT saxelmZRvaneloSi miTi-
Tebuli usafrTxoebis wesebi; 

11. usafrTxoebis saSualebebis: 
avariuli gamTiSvelis, garsac-
misa da damcavi ekranis, rever-
sis signalis, mZRolis dam-
cveli milovani karkasisa da 
marTvis elementebis panelis 
gadakeTeba, moxsna an mwyobri-
dan gamoyvana kategoriulad 
akrZalulia; 

12. mZime teqnikis marTvisas yvela 
operatori unda iyenebdes usa-
frTxoebis Rveds, usafrTxoebis 
qamars, an usafrTxoebis misab-
mel Rvedebs; 

13. samuSaos dawyebamde SeamowmeT 
miwisqveSa magistralebisa da 
eleqtrogadacemis sahaero xaze-
bis ganlageba; 

14. muSaobisas gaiTvaliswineT sa-
muSao adgilis reliefis Tavi-
seburebani. kunZebma, qvebma, da 
samSeneblo narCenebma SeiZleba 
gamoiwvios mZime teqnikis gaday-
iraveba. xis dabalma totebma 
SeiZleba operatori gadmoag-
dos manqanidan; 

15. mZime teqnikis marTvisas gamoi-
yeneT piradi usafrTxoebis   
aRWurviloba, Cafxuti da smenis 
dacvis saSualebebi. 

usafrTxoebis wesebi miwis 
samuSaoebisas  

 samSeneblo moedanze Txrili 
sworad unda iyos gamagrebuli, rom 
Tavidan aviciloT Camozvaveba, rac  
sikvdilianobis ZiriTadi mizezia. 
winaaRmdeg SemTxvevaSi yovelTvis 
iarsebebs gruntis Camongrevis sa-
frTxe da masTan dakavSirebuli 
travmebi an fataluri SemTxvevebi. 
gruntis usafrTxo amoRebis dageg-
marebis procesSi Sesabamisi kvali-
fikaciis personali unda iyos Car-
Tuli.   

 gruntis amoRebis samuSaos 
dawyebamde gaiTvaliswineT Semdegi: 

♦ manqanaze asvla-Camosvlisas, 
manqanaze gadaadgilebisas, da-
icaviT "sami sayrdeni wer-
tilis" wesi. am wesis ugulebe-
lyofa personalis sxvadasxva 
saxis seriozul dazianebas iw-
vevs; 

♦ gamoricxeT dacurebis saSiS-
roeba manqanaze moZraobisas
(sayrdenze ar unda iyos mtveri, 
zeTi, sapoxi masalebi); 

♦ instrumentis gadatanisas gamo-
iyeneT sakidebi, raTa xelebi 
Tavisufali gqondeT; 

♦ darwmundiT, rom safexurebi da 
saxelurebi myarad aris dama-
grebuli da ar aris dazi-
anebuli; 

♦ darwmundiT, rom manqanidan mi-
waze Camosasvleli adgili kar-
gadaa ganaTebuli. 

♦ montaJis/demontaJis dros saxiT 
agregatisken unda iyoT; 

♦ yovelTvis gamoiyeneT agre-
gatebTan mwarmoeblis mier mi-
TiTebuli misadgomebi. 

usafrTxoebis wesebi        
manqanaze asvla-Camosvlisas 
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gruntis usafrTxo amoRebisaTvis 
gaiTvaliswineT Semdegi: 

daazusteT: 

♦  miwisqveSa komunikaciebis ad-
gilmdebareoba (gadaamowmeT ad-
gilobriv oficialur struqtu-
rebTan an obeqtis mflobel-
Tan); 

♦ sxva SesaZlo safrTxeebi (qvis 
cvena, gruntis dacureba an sxva 
masala da aRWurviloba); 

♦ ra siRrmis Txrilis amoRebaa 
saWiro; 

♦ TxrilSi momuSaveTa raodenoba. 

♦ SemuSavebulia Tu ara Txrilis 
swrafad datovebis marSrutebi 
Camozvavebis SemTxvevaSi; 

♦ Catarda Tu ara gruntis anal-
izi, romlis safuZvelze Seir-
Ceva Txrilis   kedlebis gamag-
rebis tipi. 

♦ yovelTvis gaamagreT Txrili. 
nebismieri Txrili, romlis 
siRrme 1.5 metrs aRemateba, saWi-
roebs gamagrebiT samuSaoebs; 

♦ arasodes moagrovoT amoRebuli 
grunti an sxva masala Txri-
lis kidesTan 60 sm-ze axlos; 

♦ yoveldRiurad SeamowmeT Txri-
lis mdgomareoba.  amosasvleli 
kibeebi unda iyos ganTavsebuli 
yovel 7.5 metrSi, Tu Txrilis 
siRrme 1.2 metria an meti; 

♦ gadaamowmeT Txrilis swrafad 
datovebis procedura im per-
sonalTan erTad, visac uSu-
alod TxrilSi uwevs muSaoba. 

♦ gadaamowmeT aris Tu ara 
TxrilSi gazebis dagrovebis 
saSiSroeba. 

♦ aris Tu ara raime saxis bari-
erebi, mimmarTvelebi an sxva 
usafrTxoebis teqnikis elemen-
tebi im adgilas, sadac mimdi-
nareobs miwis samuSaoebi.  

daimaxsovreT! sxva ubeduri SemTxve-
vebisgan gansxvavebiT mudmivi meTva-
lyureobisas SesaZlebelia gruntis 
Camongrevis winaswar gansazRvra, 
amisaTvis aucilebelia, rom Sesaba-
misi kvalifikaciis personali Tva-
lyurs adevnebdes gruntis amoRebis 
process. Tu Txrili arastabilu-
ria, yvelam dauyovnebliv unda da-
tovos is.  

samuSaoTa warmoeba daxril    

zedapirze 

 daxril zedapirze teqnikiT  
muSaobisas gaiTvaliswineT Semdegi:  

♦ araTanabari reliefis SemTxve-
vaSi teqnika naklebad mdgradia; 

♦ yuradReba miaqcieT axalday-
ril masalas; 

♦ didi zomis qvebi da sisvele 
amcirebs xaxuns (reliefTan Se-
Widebas) da mdgradobas; 

♦ qvian ferdobze manqana SeiZleba 
Camosrialdes. teqnikis balan-
sireba mniSvnelovani faqtoria. 
darwmundiT, rom teqnika Sesa-
bamisad aris aRWurvili; 

♦ zustad unda icodeT Cabmuli 
aRWurvilobis masa da balan-
sireba; 

♦ darwmundiT, rom iyenebT Sesa-
bamis saburavebs; 

♦ SeamowmeT manqanis hidravli-
kuri da sxva sistemebis muSa 
siTxeebis done; 

♦ manqanis hidravlikuri da sxva 
sistemebis muSa siTxeebis do-
ne yovelTvis SeadareT manqanis  
marTvis da momsaxurebis sa-
xelmZRvaneloSi miTiTebul 
monacemebs. 

♦ erideT muSaobas ferdobis gani-
vad; 
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teqnikis daTvaliereba 

 mZime samSeneblo teqnikisa da 
aRWurvilobis perioduli daTva-
liereba usafrTxoebis  mniSvnelo-
vani elementia. Tu teqnika daziane-
buli an amortizebulia, maSin muSe-
bis da operatoris usafrTxoeba 
riskis qveSaa. garda amisa, teqnikis 
perioduli Semowmeba aseve aris 
misi dazianebis da Zvirad Rirebuli 
SekeTebis prevencia. Tqveni teqni-
kisaTvis SeimuSaveT nusxa (e.w. "Cek-
listi") Tu ra unda Semowmdes man-
qanze muSaobis dawyebamde. yoveli 
samuSao dRis dawyebis win Seamow-
meT teqnika irgvliv SemovliT. 

♦ yovelTvis imuSaveT ferdobis 
qvemoT an zemoT; 

♦ ferdobze muSaobisas, an moZ-
raobisas manqanis  mZime bolo 
yovelTvis mimarTuli unda 
iyos ferdobis zeda mxrisken; 

♦ muSa zedapirebi an buqsirebuli 
tvirTi ecadeT rac SeiZleba 
axlos iyos miwasTan;  

♦ SeafaseT ramdenad cicaboa 
ferdobi da SesaZlebelia Tu 
ara masze usafrTxo muSaoba; 

♦ SeafaseT potenciuri safrTxe-
ebi.   

oTxi yvelaze didi safrTxe 

samSeneblo moedanze 

simaRlidan Camovardna 

♦ simaRleze muSaobisas yovel-
Tvis atareT da gamoiyeneT sama-
gri saSualebebi; 

♦ daamontaJeT da gamoiyeneT pe-
rimetris damcavi saSualebebi; 

♦ yuradRebiT iyaviT kibisa da 
xaraCos gamoyenebisas.  

gasresa  

♦ arasodes dadgeT moZrav da uZ-
rav obieqtebs Soris; 

♦ yovelTvis atareT maRali gar-
Cevadobis samosi aRWurvilo-
basa da teqnikasTan uSualo si-
axloves muSaobisas.  

Txrilisa da qvabulis kidis    

Cangreva 

♦ arasodes CaxvideT gaumagrebel 
Txrilsa an qvabulSi, romlis 
siRrme 1.5 metrs aRemateba, Tu 
iq ar aris damontaJebuli Sesa-
bamisi usafrTxoebis sistemebi 
(zogierTi tipis Txrils, rom-
lis siRrme ar aRemateba 1.5 
metrs, esaWiroeba usafrTxoebis 
sistemebis montaJi); 

♦ samuSaos dawyebamde daadgineT  
da moiniSneT miwisqveSa eleq-
trogadamcemi kabelebis mde-
bareoba, denis wyaroebi; 

♦ teqnikaze muSaobisas gaiTvalis-
wineT sahaero eleqtrogadace-
mis xazebis mdebareoba; 

♦ muSaobisas usafrTxo manZilze 
axlos ar miuaxlovdeT eleq-
trogadacemis xazebs. gaiareT 
Sesabamisi instruqtaJi minima-
luri usafrTxo distanciis Se-
saxeb; 

♦ arasodes gamoiyenoT gadasatani 
eleqtruli instrumentebi, Tu 
ar aris damiwebuli an ormagad 
izolirebuli;  

♦ gamoiyeneT qselis damiwebuli 
avtomaturi amomrTvelebi; 

♦ yuradReba miaqcieT denis wya-
roebs, rodesac iyenebT kibes, 
xaraCos an sxva saxis platfor-
mebs. 

denis dartyma 

♦ darwmundiT, rom qvabulsa da 
Txrils aqvs damreci ferdo-
bebi, gamagrebulia doinjebiT, 
safexurebadaa amoWrili, an ga-
magrebulia damcavi farebiT.    
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 daniSnulebisagan ganurCev-
lad, yvela manqana Semdegi ZiriTadi 
komponentebisagan Sedgeba: Zaluri 
danadgari, meqanikuri nawili, moZra-
vi an montaJis agregatebi da marT-
vis sistema. Semowmebis sistemis 
Seqmnisas gamoiyeneT CamoTvlili 
oTxi zogadi kriteriumi. Tu manqana 
borblebiani an muxluxoebiania, Se-
amowmeT Zaluri danadgari, Tu sta-
cionarulia _ samagri platforma, 
sayrdenebi da samagrebi.  

Zaluri danadgari 

 Semowmeba daiwyeT ZravaTi an 
amZraviT da gadaamowmeT SezeTvis 
wertilebi. yuradReba miaqcieT, rom 
Rvedebi, kbilanebi da sxva SemaerTe-
beli komponentebi ar iyos moSve-
buli. gansazRvreT samuSaos Sesas-
ruleblad saWiro maxasiaTeblebi 
(simZlavre, brunTa ricxvi, momenti 
da a.S.) da SeadareT isini mwarmo-
eblis monacemebs. darwmundiT, rom 
yvela eleqtruli, pnevmaturi da 
hidravlikuri mowyobiloba damiwe-
bulia, gamoimuSavebs saWiro wnevas  
da hermetulia. 

meqanikuri nawili 

 yvela tipis teqnika gankuTvni-
lia raRac konkretuli samuSaos 
Sesasruleblad. Zrava an amZravi ga-
moimuSavebs samuSaos Sesasruleb-
lad saWiro simZlavres. SeamowmeT 
hidravlikur da pnevmatikur siste-
mebSi siTxisa da wnevis doneebi. 
SeamowmeT sistemebis marTvis sar-
qvlebi. darwmundiT, rom yvela 
saxsruli SeerTeba gapoxilia da ar 
SeimCneva cveTis niSnebi. SeamowmeT 
da darwmundiT, rom tabikebsa da 

dgarebze  ar SeimCneva cveTis niS-
nebi. Tu gadaxra SeniSneT, gaeciT 
Secvlis rekomendacia. mniSvnelova-
nia darwmundeT, rom manqana usa-
frTxoa da SesaZlebelia muSaoba. 

moZravi an stacionaruli manqana-

danadgarebi 

 zogierTi samSeneblo manqana 
(magaliTad, TviTmcleli) an samSene-
blo aRWurviloba gadaadgildeba, 
zogi ki - uZravia (magaliTad, gene-
ratori an qarxnis danadgari). Se-
amowmeT manqanis saburavebi an mux-
luxebi. SeamowmeT transmisia, sava-
li nawili da SezeTvis wertilebi. 
darwmundiT, rom stacionarul da-
nadgarebze samagrebi, sayrdenebi da 
misaerTebeli elementebi myarad 
aris damagrebuli. darwmundiT, rom 
yvela uZravi elementi dafiqsirebu-
lia, xolo yvela moZravi _ moZra-
obs dasaSveb zRvrebSi. aucileblo-
bis SemTxvevaSi gadaamowmeT kon-
struqciis sayrdeni masalebis mdgo-
mareoba (betoni, foladi da a.S.). Tu 
am Semowmebis Semdeg danadgaris 
(manqanis) parametrebi Seesabameba 
standartebs, magram sayrdeni iataki 
an/da kedlebi SeTxelebulia, es 
imas niSnavs, rom Tavdapirveli in-
speqtirebisas personals gamorCa 
seriozuli problema. 

marTvis sistemebi 

 yvela manqana-danadgars esaWi-
roeba marTva miuxedavad imisa, 
muSaobs avtomatur reJimSi Tu ara. 
yvela sistema, romelic uzrunvel-
yofs manqana-danadgaris avtomatur 
marTvas, unda Semowmdes. SeamowmeT 
yvela eleqtruli, pnevmatikuri da 
hidravlikuri marTvis sistema. Se-
amowmeT yvela saWiro instrumenti, 
romliTac xorcieldeba manqana-
danadgaris gadamowmeba. SeamowmeT 
marTvis sistemis sawevrebi da jaW-
vebi, romlebic gamoiyeneba sxva-
dasxva komponentis funqcionire-
bisaTvis. Semowmebisas gansakuTre-

 teqnikis daTvaliereba unda 
ganxorcieldes yoveli cvlis 
dawyebis win. daTvalierebis miza-
nia teqnikis dazianebis prevencia 
da samuSaos warmoebis usa-
frTxoeba. 
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buli yuradReba unda mieqces usa-
frTxoebis uzrunvelyofis elemen-
tebis (xmovani da vizualuri sig-
nalizaciis) gamarTul muSaobas. 
dazianebulma gamafrTxilebelma na-
Turam SeiZleba gamoiwvios manqana-
danadgaris seriozuli dazianeba, 
personalis travmireba da sikvdili. 

usafrTxoebis da teqnikuri 
momsaxurebis  baraTi  

 qvemoT mocemulia usafrTxoebis 
da teqnikuri momsaxurebis tipuri 
baraTebi sadac miTiTebulia Tu ra 
unda Semowmdes muSaobis dawyebisas   
avtogreiderze, satvirTvelsa da 
eqskavatorze, egreT wodebuli “Cek-
listi”.  baraTSi detaluradaa mi-
TiTebuli Tu ra unda Seamowmos da 
ras unda miaqcios gansakuTrebuli 
yuradReba operatorma  maqanaSi as-
vlamde miwaze yofnisas, aseve Zravas 
nakveTurSi, manqanaze kabinis  gareT 
da bolos kabinaSi.  

 swavlisas usafrTxoebisa da 
teqnikuri momsaxurebis baraTi daex-
mareba students samuSaos dawyebis 
win manqanis Semowmebis unar-Cvevebis 
gamomuSavebasa da Semowmebis Tana-
mimdevrobis damaxsovrebaSi, xolo 
muSaobis dawyebis Semdeg kursdam-
Tavrebuls SeuZlia gamoiyenos qve-
moT mocemuli nusxebi manqanis ga-
marTulobis yoveldRiuri Semowme-
bisas. 

 magaliTisTvis qvemoT aRweri-
lia muSaobis dawyebis win winacicx-
viani satvirTvelis Semowmebis pro-
cdedura.    

daiwyeT Semowmeba: 

• SeamowmeT transmisiis zeTis 
done; 

• SeamowmeT aris Tu ara karda-
nul gadacemaze  cveTis niSnebi; 

• SeamowmeT yvela rezinis milis 
mdgomareoba aris Tu ara cveTis 
an  zeTis Jonvis niSnebi; 

• SeamowmeT borblebis samagri 
qanCebisa da borblebis mdgo-
mareoba; 

• miaqcieT yuradReba saburavebs, 
maTSi gaWedil qvebsa da ucxo 
sxeulebs, saburavebis meqani-
kuri dazianebis niSnebs, pro-
teqtorisa da kedlebis mdgo-
mareobas; 

• SeamowmeT wneva saburavebSi da 
darwmundiT, rom is moTxovnebs 
Seesabameba. 

gadadiT amwev meqanizmze 

• SeamowmeT sarWebis mdgomareoba, 
aris Tu ara  cveTis niSnebi; 

• SeamowmeT sazeTi milebis mdgo-
mareoba; 

• SeamowmeT magistralebis, sama-
grebisa  da caluRebis mdgoma-
reoba; 

• SeamowmeT swrafCasabmelze (Tu 
damontaJebulia) aris Tu ara  
cveTis niSnebi. 

 gadadiT cicxvze 

• SeamowmeT mWreli zedapirebi; 

• Tu mWreli zedapiri ar aris mi-
wis perpendikularuli, maSin 
SesaZloa saburavSi ar iyos sak-
marisi wneva; 

• darwmundiT, rom  mWreli zed-
apiri ar aris dazianebuli, rom 
ar gaaCnia moSvebuli an dakar-
guli nawilebi; 

• darwmundiT rom cicxvze ar Se-
iniSneba cveTis ucnauri kvali, 
da rom ar aris bzarebi  cicx-
vis SeduRebis nakerebze;  

• SeamowmeT cilindris Woki; 

• darwmundiT, rom marTvis ci-
lindris Wokze ar SeiniSneba 
nakawrebi an amonatexebi. 

  gadadiT Semdeg borbalze 

• SeamowmeT saburavi, rogorc es 
gaakeTeT meore mxares; 
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• SeamowmeT mTavari saxsruli meqanizmi; 

• SeamowmeT kabinis zona. yuradReba miaqcieT gatexil minebs an sar-
keebs; 

• gadadiT Semdeg borbalze da SeamowmeT iseve, rogorc es gaakeTeT 
meore mxares. 

gadadiT Zravas nakveTurze 

• SeamowmeT da moaSoreT talaxi da ucxo sxeulebi; 

• darwmundiT, rom Zravadan ar Jonavs siTxe; 

• SeamowmeT Zravas zeTis sisufTave zeTsazomi saxazavis TeTr naWerze 
SexebiT. Tu zeTSi aris sawvavi, maSin pirvelad is moSordeba zeTs da 
TeTr naWerze “xaris Tvalis” msgavs kvals  datovebs; 

• darwmundiT, rom ventilatori kargadaa damagrebuli da ar aris 
dazianebuli; 

• SeamowmeT radiatori; 

• daxureT Zravas nakveTuri da gadadiT bolo borbalze; 

• SeixedeT manqanis qveS da darwmundiT, rom ar SeiniSneba siTxeebis 
Camodineba an sxva raime saxis dazianeba. 

gadadiT operatoris samuSao adgilze 

• kabinaSi saxiT win Sesvlisas daicaviT “sami sayrdeni wertilis wesi”; 

• gawmindeT, daaregulireT da SeamowmeT sarkeebi (Tu saWiroa); 

• SeamowmeT saqare minebi, sarkeebi, iataki da kabinis interieri 
(gawmindeT, Tu saWiroa); 

• SeamowmeT savarZeli da usafrTxoebis Rvedebis mdgomareoba dakide-
bis kvanZebis CaTvliT; 

• SeamowmeT sawvavis done. 
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operatori                    . 
                     

  TariRi                        .   dro       . 

ras vamowmebT   ras vaqcevT yuradRebas   SeniSvna 

miwaze         
kibeebi da saxelurebi   mdgomareoba da sisufTave     
borblebi, qanCebi, muxru-
Webi 

  wneva, dazianeba     

ormagi amZravis korpusi   nagavi, WuWyi, zeTis gaJonva     

mTavari saxsris zona   nagavi, WuWyi     
haeris avzi   moaSoreT dagrovebuli teni 

da naleqi 
    

transmisia   zeTis gaJonva     
manqanis qveda mxare   zeTis gaJonva diferenciali-

dan da ormagi amZravidan 
    

hidravlikuri sistemis 
avzi 

  zeTis done, dazianeba, zeTis 
gaJonva 

    

xufebi, damcavi aRWur-
viloba 

  dazianeba, Camagreba     

akumulatorebi da saxe-
lurebi 

  sisufTave, moSvebuli qanCebi 
da WanWikebi 

    

sawvavis avzi   sawvavis raodenoba, 
dazianeba, sawvavis gaJonva, 
moaSoreT dagrovebuli teni 
da naleqi 

    

hidravlikuri cilindre-
bi, rezinis milebi, mil-
sadenebi da fitingebi 

  dazianeba, zeTis gaJonva     

sabruni wris amZravi   zeTis gaJonva     
wina borblebis Spinde-
lis sakisrebi 

  zeTis gaJonva     

sruli modebis amZravis 
Zrava 

  dazianeba, zeTis gaJonva     

cicxvis anakrebi   dazianeba, dakarguli an moS-
vebuli qanCebi 

    

cicxvi da mWreli buniki   mniSvnelovani cveTa an 
dazianeba 

    

manqana mTlianobaSi   moSvebuli an dakarguli 
qanCebi da WanWikebi, moSvebu-
li saxelurebi, sisufTave 
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operatori                    . 
                     

  TariRi                        .   dro       . 

ras vamowmebT   ras vaqcevT yuradRebas   SeniSvna 
Zravas nakveTuri         
Zravas zeTi   zeTis done     

Zravas gagrilebis siTxe   siTxis done     

haeris pirveladi filtri   WuWyi     

haeris filtri   maCvenebeli     

radiatori   gamagrilebeli cxaura, 
siTxis gaJonva 

    

rezinis milebi   bzarebi, gaJonvebi     

Rvedebi   daWimuloba, bzarebi, cveTa     

sakuTriv Zravas nakveTuri   nagavi, WuWyi, gaJonva     

manqanaze, kabinis  gareT         

farebi, amreklebi   dazianeba, sisufTave     

sarkeebi, saqare minebi   dazianeba, sisufTave     

saqare minis mwmendavebi 
da saSrobebi 

  cveTa, dazianeba, gamwmendi 
siTxis done 

    

kabinaSi         
gadabrunebis sawinaaRmde-
go sistema 

  dazianeba     

savarZeli   regulireba, saterfulebis 
gadaadgileba 

    

usafrTxoebis Rvedi da 
Camagrebis kvanZebi 

  dazianeba, cveTa, 
regulireba 

    

cecxlmqrobi   dazianeba, datenva     

xmovani signali, ukusvlis 
signalizacia, Suqebi 

  gamarTuli muSaoba     

marTvis organoebi, xel-
sawyoebi 

  dazianeba, sisufTave, gamar-
Tuli muSaoba 

    

sakuTriv kabinis mdgo-
mareoba 

  sisufTave     
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operatori             . 
                     

  TariRi                        .   dro      . 

ras vamowmebT   ras vaqcevT yuradRebas   SeniSvna 
miwaze         
saburavebi, borblebi, 
qanCebi 

  wneva, dazianeba, cveTa, gaJonva     

cicxvis mWreli 
kideebi 

  mniSvnelovani cveTa, dazianeba     

cicxvis marTvis cil-
indrebi, rezinis 
milebi, milsadenebi 

  mniSvnelovani cveTa, dazianeba, 
zeTis gamoJonva 

    

satvirTvelis Zara, 
isari 

  mniSvnelovani cveTa, dazianeba     

manqanis qveda mxare   zeTis gaJonva, dazianeba     
transmisia, gamanawile-
beli kolofi 

  zeTis gaJonva     

kibeebi da saxelurebi   mdgomareoba da sisufTave     
sawvavis avzi   sawvavis raodenoba, dazianeba, 

sawvavis gaJonva 
    

diferencialebis da 
mTavari gadacemis Se-
zeTva 

  zeTis done     

haeris avzi (Tu manqana 
aRWurvilia haeris sa-
muxruWe sistemiT) 

  moaSoreT dagrovebuli teni     

xidebi - mTavari gada-
cema, diferencialebi, 
muxruWebi, orkonusuri 
SeWidroeba 

  zeTis gaJonva, dazianeba, cveTa     

hidravlikuri sistemis 
avzi 

  zeTis done, zeTis gaJonva, 
dazianeba 

    

transmisiis zeTi   zeTis done     
farebi - wina da ukana   gamarTuli muSaoba, amreklebis 

dazianeba, korpusi, eleqtro-
sadenebi 

    

akumulatoris nakveTu-
ri 

  sisufTave, moSvebuli WanWikebi 
da qanCebi 
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operatori             .        TariRi                        . 
ras vamowmebT   ras vaqcevT yuradRebas   SeniSvna 

Zravas nakveTuri         
Zravas zeTi   zeTis done     
Zravas gagrilebis siTxe   siTxis done     
sawvavis filtri/
tengamomyvani 

  sawvavis gaJonva/moaSoreT dag-
rovebuli teni (saWiroebis Sem-
TxvevaSi) 

    

haeris filtri   maCvenebeli     
radiatori   gamagrilebeli cxaura, siTxis 

gaJonva 
    

rezinis milebi   bzarebi, gaJonvebi     
Rvedebi   daWimuloba, bzarebi, cveTa     
sakuTriv Zravas nakveTu-
ri 

  nagavi, WuWyi, gaJonva     

manqanaze, kabinis gareT         
saxelurebi   saerTo mdgomareoba da sisuf-

Tave 
    

gadabrunebis sawina-
aRmdego sistema 

  dazianeba, samagri qanCebi da Wan-
Wikebi 

    

cecxlmqrobi   dazianeba, datenva     
saqare mina, gverdiTi mi-
nebi 

  dazianeba, sisufTave     

saqare minis mwmendavebi 
da saSrobebi 

  cveTa, dazianeba, gamwmendi 
siTxis done 

    

karebi   gamarTuli muSaoba, minis 
dazianeba 

    

kabinaSi         
savarZeli   Regulireba simaRlisa da wonis 

mixedviT, saterfulebis gada-
adgileba 

    

usafrTxoebis Rvedi da 
Camagrebis kvanZebi 

  dazianeba, cveTa, regulireba     

xmovani signali, uku-
svlis signali, Suqebi 

  gamarTuli muSaoba     

sarkeebi   dazianeba, daaregulireT     
kabinis haeris filtri   WuWyi, mtveri     
marTvis organoebi, xel-
sawyoebi, CamrTvelebi 

  dazianeba, gamarTuli muSaoba     

sakuTriv kabinis mdgo-
mareoba 

  sisufTave     

dro     . 
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operatori             .        TariRi             .   dro         . 

ras vamowmebT   ras vaqcevT yuradRebas   SeniSvna 
miwaze         
cicxvi   mniSvnelovani cveTa an da-

zianeba 
    

isari da mxari   mniSvnelovani cveTa an da-
zianeba 

    

cicxvis marTvis cilin-
drebi 

  mniSvnelovani cveTa an da-
zianeba 

    

manqanis qveda mxare   zeTis gaJonva mTavari gada-
cemidan, dazianeba 

    

Sasis zogadi mdgomare-
oba 

  nagavi/WuWyi     

gorgolaWebi da sayrde-
ni gorgolaWebi 

  zeTis gaJonva, dazianeba, 
cveTa 

    

wamyvani sagoravebi   dazianeba, cveTa, moSvebuli 
qanCebi 

    

muxluxebis anakrebi   daWimuloba, dazianeba, ga-
Runuli an gatexili kvanZe-
bi 

    

saxsruli sakisrebi   dazianeba, moSvebuli an da-
karguli qanCebi 

    

saburavebi   mniSvnelovani cveTa an da-
zianeba, ucxo sxeulebi 

    

kibeebi da saxelurebi   mdgomareoba da sisufTave     
manqana mTlianobaSi   moSvebuli an dakarguli 

qanCebi da WanWikebi, moSve-
buli saxelurebi, sisuf-
Tave 
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operatori             . 
                        

  TariRi             .   dro        . 

ras vamowmebT   ras vaqcevT yuradRebas   SeniSvna 
Zravas nakveTuri         
Zravas zeTi   zeTis done     
platformis Semobrunebis 
amZravi 

  zeTis done     

Zravas gagrilebis siTxe   siTxis done     

haeris filtri   maCvenebeli     

radiatori   gamagrilebeli cxaura, 
siTxis gaJonva 

    

rezinis milebi   bzarebi, gaJonvebi     
Rvedebi   daWimuloba, bzarebi, cveTa     

sakuTriv Zravas nakveTuri   nagavi, WuWyi, gaJonva     

manqanaze, kabinis gareT         

sawvavis avzi   sawvavis raodenoba, 
dazianeba, sawvavis gaJonva 

    

hidravlikuri sistemis 
avzi 

  zeTis done, dazianeba, 
zeTis gaJonva 

    

cecxlmqrobi   dazianeba, datenva     
saqare minis mwmendavebi 
da saSrobebi 

  cveTa, dazianeba, gamwmendi 
siTxis done 

    

akumulatorebi, samagri 
elementebi 

  sisufTave, moSvebuli 
qanCebi da WanWikebi 

    

kabinaSi         
sagnebis samagrebi   dazianeba     
savarZeli   regulireba     
usafrTxoebis Rvedi da 
Camagrebis kvanZebi 

  dazianeba, cveTa, reguli-
reba 

    

xmovani signali, ukusvlis 
signalizacia, Suqebi 

  gamarTuli muSaoba     

sakuTriv kabinis mdgo-
mareoba 

  sisufTave     
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usafrTxoebis wesebi 

samSeneblo moedanze 

profesiul saqmianobaTa udi-
desi nawili garkveul safrTxeebTan 
aris dakavSirebuli. didi mniS-
vneloba aqvs am safrTxeebis 
dadgenasa da maT Tavidan acilebas, 
Tanac TiToeulma muSakma unda 
izrunos rogorc sakuTar, ise sxve-
bis usafrTxoebaze. 

sakmaod xSiria ubeduri Se-
mTxvevebi mSeneblobisas, rac iwvevs 

samuშao drois gacdenas, Sromis 
unaris srulad an nawilobriv da-
kargvas da sikvdilsac ki. ubedur 
SemTxvevaTa ricxvi maqsimalurad 
Semcirdeba muSaobisas usafrTxo-
ebis normebis dacviT.  

usafrTxoeba samuSao 

adgilze 

amerikis SeerTebuli Statebis 
profesiuli usafrTxoebisa da jan­
dacvis administraciis (OSHA) mier 
warmodgenili statistikuri monace­
mebis Tanaxmad ubedur SemTxvevaTa 
5% saxifaTo pirobebiT aris gamow­
veuli, xolo 95%-saxifaTo qme-
debebiT. muSaki, romelic ar icavs 
usafrTxoebis normebs, damcavi 
aRWurvilobis miuxedavad, sxvaze 
xSirad xdeba ubeduri SemTxvevis 
msxverpli. muSakisaTvis usafrTxo-
ebis normebis swavlebiT SesaZlebe-
lia saxifaTo qmedebebis Tavidan 
acileba. usafrTxo muSaoba gu-
lisxmobs, rom muSaki kargad unda 
icnobdes im iaraRebs, aRWurvi-
lobasa da masalebs, romelTac 
iyenebs da, rac kidev ufro mniSvne-
lovania, unda fiqrobdes usa-
frTxoebaze.  

muSakis usafrTxoebis wesebis 
codnis gaRrmavebis mizniT SeiZleba 
ramdenime martivi meTodis gamoye-
neba: testireba imis dasadgenad Tu 
ramdenad icis iaraRebisa da aRWur-
vilobis saTanadod gamoyeneba; 
usafrTxoebis zomebze saubari 
samuSaos dawyebamde da misi mimdi-
nareobisas; usafrTxod muSaobis 
meTodebis demonstrireba da da-
nergva, kompaniis mier usafrTxo-
ebis sakuTari wesebis SemuSaveba.  

usafrTxoebis uzrunvelsayo-
fad aucilebelia kontraqtoris, 
samuSaoTa mwarmoeblebisa da yvela 
muSakis erToblivi Zalisxmeva. Tu 
moxda ubeduri SemTxveva, yvelam 
erToblivad unda imsjelos, Tu ram 
gamoiwvia da rogor iyo SesaZlebe-
li misi Tavidan acileba.  

• kvlevebi gviCvenebs, rom yvelaze 
xSirad ubeduri SemTxvevis 
gamomwvevi mizezebia: Sortisa da 
sportuli fexsacmlis tareba; 

• damcavi niRbis gamouyenebloba 
ngrevisas; 

ar arsebobs muSakis janmr-

Telobasa da usafrTxoebaze 

mniSvnelovani samuSao an 

amocana!  

am TavSi gaecnobiT usafrTxoebis 

normebs, romelTa dacva aucile-
belia muSaobisas. 
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samuSaos usafrTxod warmoebis meTodebi  

samuSao moedanze yvelam unda icodes Tu 
rogor aicilos Tavidan ubeduri 
SemTxveva. yovel muSaks unda hqondes 
sxvis mimarT pasuxismgeblobis grZnoba. 
ama Tu im xelobis Seswavlisas usafr-
Txod muSaobis unar-Cvevebis gamomu-
Savebas iseTive mniSvneloba eniWeba, 
rogorc xelsawyo – iaraRebis gamoyene-
bis teqnikis srulyofilad dauflebas. 

 winamdebare wignSi aRwerilia 
samuSaoTa usafrTxo warmoebis meTodebi. amasTan udidesi mniSvneloba 
aqvs yvelaze usafrTxo meTodebis gamoyenebas. qvemoT mocemulia is 
miTiTebebi, romelTa Sesrulebac, Tqvens keTilgonierebasTan erTad, 
uzrunvelyofs Tqvens usafrTxoebas: 

• damcavi niRbis gamouyenebloba azbestis mocilebis an saizolacio 
samuSaos dros; 

• damcavi saTvalis gamouyenebloba; 

• radialur-gadasaWreli Carxisa da saxerxi Carxis garsacmebis 
gamouyenebloba; 

• damcavi sayurisis gamouyenebloba;  

• xaraCoze muSaobis usafrTxoebis wesebis darRveva. 

♦ winamdebare wignSi aRwerili normebis dacvisas yovelTvis 
gamoiCineT sifrTxile, yuradReba da keTilgoniereba; 

♦ daicaviT samuSaos usafrTxod warmoebis normebi. ar isargebloT 
mokle SemovliTi gzebiT, ramac  SeiZleba safrTxe SegiqmnaT Tqven 
an sxvebs; 

♦ ar moadunoT yuradReba Tqveni samuSaos mimarT. 

♦ yovelTvis SeamowmeT eleqtrodanadgaris usa-
frTxoeba. darwmundiT, rom eleqtrogayvaniloba 
ar aris gadatvirTuli da eleqtroaRWurviloba-
sa da rozetebs aqvs saTanado damiweba. ar gamo-
iyenoT eleqtroaRWurviloba nestian adgilebSi; 

♦ yovelTvis gaecaniT saRebavis, gamxsnelisa da 
sxva produqciis taraze arsebul etiketebs. am 
produqciis gamoyenebisas uzrunvelyofil unda iqnes saTanado 
ventilacia. gaiTvaliswineT aseve yvela sxva gafrTxileba; 

♦ yovelTvis gaecaniT aRWurvilobis gamoyenebis Sesaxeb mwarmoeblis 
instruqciebs, gansakuTrebiT Tu isini gafrTxilebebs Seicavs; 

♦ yovelTvis gamoiyeneT Sesabamisi damcavi aRWurviloba, spectansac-
mlis, saTvalis, yuris sacobebis, niRbis, damcavi Cafxutis da Ceqmis 
CaTvliT; 

♦ yovelTvis gamoiyeneT rezinis an samuSao xelTaTmanebi qimiur 
masalasTan muSaobisas, xis masalis gadaadgilebisa da dasawyo-
bebisas, betonTan muSaobisas, msxvili konstruqciebis mSeneblobisas. 

♦ xerxvis an silis WavliT xexvis dros yovelTvis gamoiyeneT saxis 
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damcavi niRabi. toqsikur nivTierebebTan da 
gamxsnelebTan muSaobisas gamoiyeneT gamfil-
travi respiratori; 

♦ yovelTvis atareT Tvalebis damcavi 
aRWurviloba, gansakuTrebiT eleqtroiaraRe-
biT muSaobisas an liTonis liTonze an be-
tonze dartymisas. magaliTad, satexiT     
betonis amotexisas SesaZlebelia natexebis 
gafantva;  

♦ dauSvebelia muSaobisas farTo tansacmlis, 
gaxsnili manJetebis da samkaulebis tareba. 
grZeli Tma ukan unda iyos Sekruli; 

♦ gaxsovdeT, rom saxifaTo situaciaSi drois 
simciris gamo refleqsebma SeiZleba ver 
gadagarCinoT travmisagan. yvelaferi 
zedmiwevniT swrafad xdeba. iyaviT frTxilad! 

♦ yovelTvis moarideT xelebi danis, frezis, saWrisis mWrel pirs; 

♦ yovelTvis orive xeliT, mtkiced gekavoT mrgvali xerxi;  

♦ samuSao adgili yovelTvis sufTa unda iyos; 

♦ dauSvebelia samuSao adgilze garToba. arasodes ubiZgoT da ar 
daartyaT sxva adamians samuSao adgilze; 

♦ daakvirdiT sad dadixarT. ar irbinoT; 

♦ sworad aswieT simZime, ise, rom is awvebodes fexebs da ara xerxe-
mals. simZimis awevisas zurgi gamarTuli unda iyos, muxlebi 
moxrili, Tavi aweuli. Tu tvirTi Zalian mZimea, iTxoveT daxmareba. 
mSeneblobaze momxdari travmebis 20%-is mizezi simZimis awevaa; 

♦ arasodes moaTavsoT masala an sagani Sverilze, kibesa an xaraCoze, 
saidanac is SeiZleba Camovardes; 

♦ arasodes imuSaoT simaRleze, Tu gaqvT simaRlis SiSi, Tavbru, ner-
viulobT an guli gerevaT; 

♦ SeamowmeT kibeebi da xaraCoebi gamoyenebamde; 

♦ unda icodeT, sad aris ganlagebuli saxanZro aRWurviloba da 
SegeZloT misi gamoyeneba. yovelgvari travmis SemTxvevaSi dauyovneb-
liv aRmouCineT dazaralebuls pirveladi daxmareba; 

♦ moaxseneT zedamxedvels saSiSi pirobebis an usafrTxoebis wesebis 
darRvevis Sesaxeb; 

♦ ar gamoiyenoT gaumarTavi an wundebuli iaraRi da aRWurviloba; 

♦ ar imuSaoT narkotikisa da alkoholis zemoqmedebis dros; 

♦ ar moswioT samuSao adgilze; 

♦ gamoiCineT sifrTxile axlad aSenebuli agurisa da blokis konstru-
qciebis, CarCoebis, mobaTqaSebuli kedlebisa da Selesili fasadebis 
siaxloves. Tu samSeneblo xsnari ar aris Sekruli, kedeli SeiZleba 
Camoingres. Camovardnili fila SeiZleba travmis mizezi gaxdes; 

♦ SeiswavleT saerTaSoriso gamafrTxilebeli niSnebis mniSvneloba; 

♦ nu miendobiT iRbals. iswavleT samuSaos warmoeba usafrTxoebis 
normebis dacviT.  



29 

 

Sesabamisi Cacmuloba 

usafrTxoebis teqnikis 
mniSvnelovani aspeqtia 
samuSaosaTvis Sesaferisi 
tansacmlis tareba. am mxriv samuSao 
adgilze usafrTxoebis uzrunvelsa-
yofad aucilebelia Semdegi wesebis 
dacva: 

♦ tansacmeli karg mdgomareobaSi 
unda iyos; 

♦ perangis saxeloebi an aikeceT, 
an daamagreT RilebiT; 

♦ perangi Catanebuli unda iyos 
SarvalSi; 

♦ SearCieT iseTi Sarvali, rome-
lsac ara aqvs gadasakeci 
boloebi. Tu Sarvals gadasake-
ci boloebi aqvs, CamouSviT 
isini; 

♦ ar ataroT mokle Sarvali; 

♦ atareT foladiswveriani, sqel-
lanCiani samuSao fexsacmeli an 
Ceqma; 

♦ samuSao adgilze yovelTvis 
gexuroT Cafxuti; 

♦ atareT damcavi xelTaTmanebi; 

♦ saSiS masalasTan muSaobisas 
gaikeTeT Tvalebis damcavi 
mowyobiloba – damcavi saTvale 
an saxis damcavi niRabi; 

♦ grZeli Tma aikeceT Cafxutis 
qveS. 

 

iaraRisa da mowyobilobis 

usafrTxo gamoyeneba  

♦ iaraRis sufTad da gamarTul 
mdgomareobaSi Senaxva amcirebs 
ubeduri SemTxvevis risks; 

♦ gaxsovdeT, rom qafCa da satexi 
mWreli iaraRebia da muSaobisas 
saWiroa sifrTxile, rom ar 
daziandes Tqven gverdiT mo-
muSave adamiani; 

♦ eleqtromowyobilobebis gamo-
yenebisas saWiroa usafrTxoebis 
sagangebo zomebis dacva; 

♦ gamoyenebamde darwmundiT, rom 
aRWurviloba sufTaa; 

♦ duRabsarevTan, qvasaWrel xerx-
Tan da silaWavlur aparatTan 
muSaobisas yovelTvis unda 
gekeToT Tvalis damcavi aRWur-
viloba; 

♦ gamoiCineT gansakuTrebuli sif-
rTxile eleqtroduRabsarevTan 
muSaobisas. daayeneT duRab-
sarevi swor adgilas. CatvirT-
visas arasodes SeyoT niCbis 
tari duRabsarevSi; 

♦ duRabsarevSi masalis Catvir-
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Tvisas arasodes gaswioT 
saduRabe niCabi gisosebs miRma; 

♦ nu ecdebiT duRabsarevis 
SigniT SeRwevas roca is 
CarTulia da muSaobs; 

♦ arasodes CatvirToT aparatSi 
dadgenil moculobaze meti; 

♦ gamoyenebis win myarad daamag-
reT mTeli aRWurviloba. araso-
des gamoiyenoT mcire an didi 
eleqtroiaraRebi, Tu isini ar 
arian myarad damagrebuli; 

♦ qvasaWreli xerxis gamoyenebisas 
moarideT xeli xerxis mWreli 
nawilis moZraobis traeqtorias; 

♦ eleqtroaRWurvilobis gamoye-
nebisas daicaviT mwarmoeblis 
instruqcia usafrTxo eqsplu-
ataciasTan dakavSirebiT; 

♦ arasodes gamoiyenoT eleqtro-
iaraRi Tu daRlili xarT an 
miRebuli gaqvT alkoholi an 
narkotiki; 

♦ arasodes gamoiyenoT eleqtro-
xerxi xis an milis patar-patara 
nawilebad dasaxerxad. patara 
nawilis moxerxvisas gasaxerxi 
sagani kargad unda iyos 
damagrebuli; 

♦ arasodes gamocvaloT xerxis 
piri an frezis kbili, Tu 
eleqtrokvebis sadeni qselidan 
ar aris gamorTuli. amomrTve-
lis gaTiSva ar kmara, radgan, 

SesaZlebelia is SemTxveviT 
SexebiT CairTos; 

♦ yovelTvis miaqcieT yuradReba 
Tu rogor muSaobs esa Tu is 
iaraRi, rom Tavidan aiciloT 
travma; 

♦ yovelTvis gaxsovdeT iaraRis 
SesaZleblobis zRvari. nu 
ecdebiT romelime iaraRiT im 
samuSaos Sesrulebas, romlis-
Tvisac is ar aris gamiznuli; 

♦ eleqtroiaraRis gamoyenebisas 
yovelTvis daamagreT mcire 
zomis dasamuSavebeli sagnebi 
Carxsa an sxva samuSao 
zedapirze; 

♦ ar imuSaoT susti ganaTebis 
dros; 

♦ ar gamoiyenoT blagvi iaraRi. an 
gaalesineT igi, an TviTon 
iswavleT misi galesva; 

♦ xerxvisas ar gaamagroT dasa-
xerxi sagani Tqveni fexiT an 
sxeulis sxva nawilis meSve-
obiT; 

♦ arasodes ataroT jibiT mWreli 
da maxvili iaraRebi, rogoricaa 
dana, sadgisi da satexi. am 
iaraRebis tareba dasaSvebia 
mxolod specialuri qamris 
saSualebiT, romelsac aqvs 
tyavis jibeebi an konteinerebi; 

♦ akrifeT da saTanadod SeinaxeT 
iaraRebi; 

♦ silaWavluri aparatis gamoyene-



31 

 

usafrTxoebis  normebi 
xaraCoze  muSaobisas 

  
xaraCoze muSaobisas gansakuT-

rebuli sifrTxilea saWiro. qvemoT 
mocemuli xaraCoze muSaobis 
usafrTxoebis normebi aRebulia 
amerikis SeerTebuli Statebis xa-
raCoebisa da samagrebis institu-
tis rekomendaciebidan.  

♦  gamoyenebamde SeamowmeT 

aRWurviloba;  

♦ aRWurviloba gamarTul mdgomareobaSi unda iyos; 

♦ regularulad SeamowmeT xaraCoebi, rom darwmundeT maT 

usafrTxoebaSi; 

♦ Tu eWvi geparebaT xaraCoebis usafrTxoebaSi, mimarTeT momwodebels; 

♦ saTanadod moawyveT sayrdeni dgarebi xaraCoebisaTvis da gamoiyeneT 

sayrdeni filebi; 

♦ uswormasworo zedapirze mosargebad xis solebis nacvlad gamoiye­

neT sayenebeli xraxnebi; 

♦ xaraCos aRmarTvisas Sveulasa da Tarazos meSveobiT SeamowmeT misi 

dayenebis siswore;  

bisas daicaviT kani da saxe specialuri tansacmlisa da 
aRWurvilobis saSualebiT; 

♦ ar gamoiyenoT gacveTili eleqtrosadeni; 

♦ darwmundiT, rom gza da samuSao farTobi Tavisufalia rezinis 
milebisagan; 

♦ gamoyenebis Semdeg gawmindeT aRWurviloba da meqanizmebi; 

♦ eleqtroaRWurvilobas sistematurad unda Cautardes momsaxureba,  
unda Semowmdes  maTi muSaobis gamarTuloba.  

 

darwmundiT, rom eleqtroaRWurviloba damiwebulia. 
moacileT eleqtrosadeni  miwas. arasodes amuSaoT 
eleqtroaRWurviloba tenian pirobebSi Sesabamisi 
damiwebisa da saTanado usafrTxoebis zomebis dacvis 
gareSe.  

  ! 
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♦ saimedod daamagreT yvela jvaredini kavSiri. ar acocdeT am kavSi­

rebze; 

♦ xaraCoebi saTanadod miamagreT kedelTan ankerebiT, 9-metriani in­
tervaliT sigrZesa da 7,5-metriani intervaliT simaRleze; 

♦ koSkuris tipis gadasatani xaraCo, gadaxris Tavidan asacileblad, 
unda daamagroT; 

♦ xaraCos baqnis yvela Ria gverdsa da boloSi moawyveT saTanado 
moajirebi, Sua gadaRobva da bortebi; 

♦ eleqtrogadamcem xazTan axlos xaraCos mowyobamde miiReT konsul­
tacia eleqtromomaragebis samsaxurisgan; 

♦ xaraCoze muSaobisas ar gamoiyenoT kibe an msgavsi daniSnulebis 
TviTnakeTi mowyobiloba;  

♦ dauSvebelia xaraCos gadatvirTva Warbi woniT;  

♦ xaraCos ficrad gamoiyeneT mxolod is masala, romelmac gaiara 
saTanado Semowmeba da vargisia. ficarfenilis pirgadadeba minimum 
30,5 sm-s unda Seadgendes da sayrdenis centridan 15 sm-iT unda iyos 
gamoweuli;  

♦ gadasatani xaraCos gadaadgilebisas, ar SedgeT masze; 

♦ xaraCos moxsnamde daamagreT an moacileT baqanze arsebuli yvela 
masala da aRWurviloba; 

♦ yovelTvis, rodesac xaraCo ar moZraobs, misi gorgolaWebi unda 
damagrdes muxruWebiT;  

♦ nu SeecdebiT gadasatani xaraCos gadaadgilebas saTanado daxma­
rebis gareSe; 

♦ sayenebeli xraxnebi gadasatan xaraCoebze 30.5 sm-ze metad ar unda 
iyos gamoSverili;  

♦ moawyveT  diagonaluriLUUhorizontaluri kavSirebi xaraCoebis 
ZirTan da sagoravi zedapiridan yovel 6 metrSi; 

♦ gadasatan xaraCoze konsolis gamoyenebisas yovelTvis gaiTvalis­
wineT gadayiravebis SesaZlebloba; 

♦ samuSao baqnis simaRle maqsimum oTxjer SeiZleba aRematebodes amave 
baqnis sayrdeni nawilis minimalur siganes; 

♦ ar SeiZleba xaraCoze muSebisa da aRWurvilobis dasaSveb wonaze 
oTxjer meti wonis moTavseba;  

♦ yvela xaraCo da damxmare aRWurviloba unda damontaJdes mwarmoeb­
lis instruqciis Sesabamisad.  
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usafrTxoebis normebi kibeze 
muSaobisas 

samuSao moedan-
ze xSirad ga-
moiyeneba kibe. 
qvemoT mocemu-
li usafrTxo-
ebis normebis 
dacviT SesaZ-
lebelia kibiT 
sargeblobasTan 
dakavSirebuli 
ubeduri SemTx-
vevebis Tavidan 
acileba.  
 

♦ darwmundiT, rom kibe gamarTul 
mdgomareobaSia; 

♦ moarideT kibe fexiT mosi-
aruleTa da avtotrasnportis 
saval gzebs; 

♦ daayeneT kibe myar da Tanabar 
zedapirze;  

♦ ar daayenoT kibe svel an moli-
pul zedapirze; 

♦ darwmundiT, rom kibis safexu-
ri, romelzec gegmavT asvlas, 
kibis zeda bolodan minimum 1 
metriT aris daSorebuli; 

♦ yovelTvis moaTavseT kibe sa-
Tanado kuTxiT myari sayrdenis 

mimarT, rom Tavidan aiciloT 
misi dacureba; 

♦ arasodes dadgeT kibis yvelaze 
zeda safexurze;  

♦ kibeze asvlisas iaraRebi aita-
neT mxarze gadakidebuli Can-
TiT; 
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♦ Tu mosalodnelia kibis 
dacureba, sTxoveT vinmes misi 
qvemodan daWera.                             

usafrTxoebis normebi qimiur 

nivTierebebTan muSaobisas  

Tu aucilebelia qimiuri niv-
Tierebis gamoyeneba, gamoiCineT sif-
rTxile masTan muSaobisas. zogi-
erTi qimiuri nivTiereba, romelsac 
kalatozi iyenebs, iwvevs damwvrobas 
an mxedvelobis dakargvas. aqedan 
gamomdinare, Zalze mniSvnelovania 
yvela wesis guldasmiT dacva. Tu 
zustad ar iciT, rogor unda mo-
epyroT ama Tu im qimiur nivTiere-
bas, iTxoveT daxmareba.  

qimiur nivTierebasTan muSa-
obisas aucilebelia specialuri 
damcavi aRWurvilobis tareba. qimi-
uri nivTierebisagan dasacavad gamo-
iyeneba rezinis xelTaTmanebi, damca-
vi saTvale da damcavi tansacmeli. 
qimiuri nivTierebis kanze an TvalSi 
moxvedris SemTxvevaSi sasurvelia, 
rom samuSao adgilTan axlos iyos 
wyali. gaecaniT gawmendis Ronis-
Ziebebs qimiuri nivTierebis daRvris 
SemTxvevaSi.  

cementi, samSeneblo xsnari an 
kiris duRabi SeiZleba kanis dam­
wvrobis mizezi gaxdes, ramac Sesa-
Zlebelia gamoiwvios mtkivneuli 
iarebis warmoqmna, infeqciis SeWra 
da amputaciis saWiroebac ki. Tu 
zemoaRniSnuli nivTierebebi Tqven 
kanze moxvda, dauyovnebliv Camo-
ibaneT didi raodenobis wyliT.  

usafrTxoebis normebi 

betonTan muSaobisas  

(amerikis SeerTebuli Statebis 
portlandcementis asociaciisagan} 

qvemoT mocemulia portland 
cementTan an betonTan momuSave 
yvela adamianisaTvis sasargeblo 
ramdenime martivi wesi. samuSao 

adgilze ganTavsebuli unda iyos 
Sesabamisi gamafrTxilebeli niSne-
bi, rom mimdinareobs samSeneblo 
samuSaoebi. ucxo pirTa Semosvlis 
aRsakveTad gamoiyeneba Robeebi, 
zRudeebi da gamafrTxilebeli ni-
Snebi. samuSao adgili unda iyos 
sufTa da milagebuli, raTa mini-
mumamde iqnes Semcirebuli muSakis 
travmis riski.  

gaufrTxildiT Tvalebs  

cementTan an betonTan muSa-
obisas udidesi mniSvneloba aqvs 
Tvalis saTanadod dacvas. Tvali 
SeiZleba daazianos mtverma, betonis 
Sxefma an sxva ucxo saganma. zogi-
erTi samuSaos Sesrulebisas mizan-
Sewonilia damcavi niRbis an gver-
diTi damcavi firfitebis mqone 
saTvalis gamoyeneba. gaxsovdeT, rom 
mxedveloba fasdaudebelia. daica-
viT Tqveni Tavi da Tvalebi 
usafrTxoebis Sesabamisi aRWurvi-
lobis gamoyenebiT da muSaobis 
dros iyaviT frTxilad.  

gaufrTxildiT zurgs 

betonisa da portland cemen-
tis dasamzadeblad saWiro msxvili 
Semavseblebi, qviSa da wyali mcire 
moculobiTac ki SeiZleba sakmaod 
mZime iyos. mZime masalis awevisas 
gamarTeT zurgi, moxareT fexebi da 
tvirTi maqsimalurad axlos geWi-
roT sxeulTan. ar moatrialoT 
weli tvirTis awevis an gadatanisas. 
ar daizianoT zurgi mZime tvirTis 
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tarebiT. umjobesia, daxmareba 
iTxovoT. imuSaveT TaviT da ara 
zurgiT.  

maqsimalurad gamoiyeneT meqa-
nikuri aRWurviloba da betoni rac 
SeiZleba axlos moaTavseT misi 
dasxmis saboloo adgilTan. Raris, 
tumbos an urikis saSualebiT beto-
nis miwodebis Semdeg is niCbiT unda 
miswioT (da ara aswioT) saboloo 
daniSnulebis adgilamde. betonis 
mosasworebelad gamoiyeneba mokle-
tariani, oTxkuTxapiriani niCabi an 
specialuri xelsawyo. betonis ho-
rizontaluri moZraoba (miweva) did 
manZilze zedmet Zalisxmevas iTxovs 
da SeiZleba aseve gamoiwvios be-
tonis komponentebis ganSreveba.  

moerideT moqmedebas, romelic 
iwvevs mtvris haerSi moxvedras. sa-
erTo an adgilobrivi ventilaciis 
meSveobiT SesaZlebelia haerSi 
mtvris Semcvelobis dasaSvebi nor-
mis farglebSi SenarCuneba. gamoiye-
neT respiratori cudi ventilaciis 
pirobebSi, iq, sadac  haerSi mtvris 
Semcveloba dasaSveb normaze maRa-
lia an Tu mtveri iwvevs dis-
komfortsa da gaRizianebas. moeri-
deT mtvrian garemoSi didxans yof-
nas. 

gaufrTxildiT kans 

axaldasxmul betonTan muSa-
obisas saWiroa sifrTxile, raTa 
Tavidan aiciloT kanis gaRizianeba 
an qimiuri damwvroba. kanis, Tvalisa 
da tansacmlis axaldasxmul be-
tonTan xangrZlivma kontaqtma Se-
iZleba gamoiwvios sakmaod mZime, maT 
Soris mesame xarisxis damwvroba. 
Tu gaRizianeba didi xnis ganmav-
lobaSi ar moSuSda, mimarTeT eqims. 
Tu kanis damwvroba Rrmaa an vrce-
li, dauyovnebliv iTxoveT samedici-
no daxmareba.  

axaldasxmuli betonis kanze 
zemoqmedebis ZiriTadi faqtorebia: 

qviSam, romelic Sedis axal-
dasxmuli betonis SedgenilobaSi 
SeiZleba gamoiwvios daucveli kanis 
gaxexva.  

cementi da portlandcementi 
aris tute bunebis, Sesabamisad, sve-
li kaustikuri betoni da sxva 
cementis narevebi Zlieri fuZeebia 
(pH 12 – 13). Zlieri fuZe Zlieri 
mJavas msgavsad azianebs da wvavs 
kans.  

swrafad myarebadi portland-
cementi higroskopiulia. is wyals 
iwovs. faqtobrivad portlandce-
ments gamyarebisaTvis wyali sWir-
deba. is wyals iwovs nebismieri 
masalidan, romelsac exeba, maT 
Soris kanidanac. 

damcavi tansacmeli ar unda 
gaiJRinTos axaldasxmuli betonis 
sisveliT, radgan gaJRenTili tan-
sacmeli tute an higroskopiul 
zemoqmedebas axdens kanze.  

unda gekeToT wyalgaumtari 
xelTaTmani, gecvaT grZeli saxelo-
ebiani perangi da grZeli Sarvali. 
Tu muSaobisas aucilebelia axal-
dasxmul betonSi dgoma misi gadaad-
gilebis an mosworebisas, CaicviT 

maRalyeliani rezinis Ceqma, rom 
masSi betonma ar SeaRwios.  

kanis gaRiazianebis Tavidan 
acilebis saukeTeso saSualebaa xe-
lis xSirad dabana pH neitraluri 
sapniTa da sufTa wyliT. 
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betonis dasxma da gamoyvana  

betonis gamoyvanis dros 
sxeulis dacvis mizniT axaldasxmu-
li betonis zedapirsa da muxlebs, 
idayvebs, xelebs da a.S. Soris 
moTavsebuli unda iyos wyalgaumta-
ri sadebebi. axaldasxmuli betonis 
TvalebTan an kanTan kontaqtis 
SemTxvevaSi guldasmiT CamoibaneT 
betoni sufTa wyliT. axaldasxmuli 
betoniT gaJRenTili tansacmeli 
dauyovnebliv unda gaavloT sufTa 
wyalSi, radgan dauSvebelia kanTan 
misi xangrZlivi kontaqti. 
xangrZlivi an mwvave usiamovno 
simptomebis SemTxvevaSi mimarTeT 
eqims.  

axaldasxmul betonTan muSa-
obisas yoveli samuSao dRis dasaw-
yisSi CaicviT sufTa tansacmeli, 
dRis bolos miiReT Sxapi an 
abazana.  

usafrTxoebis normebi 

armaturis gamoSveril 

ReroebTan muSaobisas 

   armaturis gamoSveril ReroebTan 
muSaoba saxifaToa da yvelam, vinc 
aseT adgilas muSaobs, unda daicvas 
usafrTxoebis normebi.  

 Zabvis qveS myof sadenebTan 
muSaobisas grZeltariani sagluvis 
tari damzadebuli unda iyos saizo-
lacio masalisagan an dafaruli 
unda iyos saizolacio safariT, 
eleqtrodeniT dazianebis Tavidan 
asacileblad.  

armaturis wvetian boloze 
wamogebis  riskis Tavidan asaci-
leblad dauSvebelia muSaoba ver-
tikalurad gamoSverili armaturis 
Reroebis zemoT, Tu Reroebis 
boloebi ar aris  sacmebiT dafa-
ruli. armaturis Reroebi dafaru-
li unda iyos sacmebiT, xis ficre-
biT an sxva msgavsi mowyobilo-
bebiT.  

svel (gaumyarebel) beton-
Tan, samSeneblo xsnarTan, 
cementTan an cementis na-
revTan kontaqtma SesaZle-

belia gamoiwvios kanis gaRizi-

aneba, mZime (mesame xarisxis) 
qimiuri damwvroba an Tvalis 

seriozuli dazianeba. am masa-
lebTan xSiri kontaqti SeiZleba 
gaxdes gaRizianebis da/an aler-
giuli dermatitis mizezi. amgvar 
masalebTan muSaobisas gaikeTeT 
wyalgaumtari saTvale an Tvalis 
saTanado damcavi aRWurviloba, 
CaicviT grZelsaxeloebiani peran-
gi da grZeli Sarvali. Tu auci-
lebelia svel betonSi dgoma, 
gamoiyeneT maRalyeliani wyalga­
umtari Ceqma, romelSic betoni 
ver SeaRwevs. dauyovnebliv Ca-
moibaneT kanidan sveli betoni, 
samSeneblo xsnari an cementis 
narevi. am masalebis TvalSi 
moxvedris SemTxvevaSi dauyo-
vnebliv gamoibaneT Tvali sufTa 
wyliT. aRniSnul masalebTan 

  ! 

tansacmlis saSualebiT  arapir-
dapiri kontaqti iseve saSiSia, 
rogorc uSualo. aqedan gamom-
dinare, tansacmlidan dauyov-
nebliv unda CamorecxoT sveli 
betoni, samSeneblo xsnari, ce-
menti an cementis narevi. xan-
grZlivi an mwvave simptomebis 
SemTxvevaSi mimarTeT eqims. 
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Si moxvedris SemTxvevaSi, saWiroa 
Tvalis gamorecxva sufTa wyliT. 
Semdeg dazianebuli saswrafod unda 
waiyvanon eqimTan. 

eleqtrobasTan dakavSirebuli 
ubeduri SemTxvevisas xeliT ar Se-
exoT dazianebuls. upirveles yov-
lisa, gaTiSeT eleqtroba. Tu eleq-
trobas ver TiSavT, gamoiyeneT mSra-
li xis naWeri.  

darwmundiT, rom samSeneblo 
moedanze aris pirveladi samedicino 
daxmarebis kompleqti. daadgineT 
misi mdebareoba manam, sanam moxdeba 
ubeduri SemTxveva. gaxsovdeT pirve-
li daxmarebis kompleqtis adgil-
mdebareoba da darwmundiT, rom is 
Seicavs saTanado wamlebsa da 
saSualebebs.  

armaturis Reroebze SemTxve-
viT wamogebis safrTxisagan Tanam­
SromelTa da ucxo pirTa dasa-
cavad, armaturis gamoSverili 
boloebi an unda gadaiRunos, an 
unda daifaros specialuri fola-
diT daarmaturebuli plastmasiT, 
romelsac firfitis formis sacms 
uwodeben. dauSvebelia muSaoba 
Reroebis boloebis am an raime 
sxva saxis aRWurvilobiT dafarvis 
gareSe. sokos formis sacmis 
saSualebiT SesaZ-
lebelia nakawrebi-
sa da sxva mcire 
dazianebebis Tavi-
dan acileba, mag-
ram am formis 
sacmi ver dagicavT 
armaturis Rero-
ebze SemTxveviT wamogebis safrT-
xisagan.  

Eleqtro- an mbrunavi saxexi 
aparatis gamoyenebisas sakon-
trolo amomrTvelma avtomaturad 
unda gaTiSos Zabva, rodesac 
operatori xels moacilebs saxe-
lurs. ar gamoiyenoT samagri an 
raime sxva sagani amomrTvelis 
funqcionirebis darRvevis mizniT.  

pirveladi daxmareba 

Tu samuSao 
adgilze vinme 
dazianda, mas 
dauyovnebliv 
unda gauwion 
daxmareba.  re-
komendebulia, 
rom yvela mu-
Sakma gaiaros 
pirveladi da-
xmarebis kursi.  

Tu muSis kanze moxvda iseTi 
qimiuri nivTiereba, rogoricaa kiri, 
samSeneblo xsnari an cementi, 
aucilebelia maTi dauyovnebliv 
Camobana. qimiuri nivTierebis Tval-

pirveladi daxmarebis Sesaxeb 

damatebiTi informaciisaTvis Se-

giZliaT mimarToT saqarTvelos 

wiTeli jvris sazogadoebas Sem-

deg misamarTze: 

kaxiZis quCa №15, saqarTvelo,  

Tbilisi, 1002,  

telefoni: +995 32 961092 
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daalageT sworad frTxilad aswieT 
simZime 

  

CayareT nagavi      unda gadamuSavdes 

  

gasasvleli  lifti 

saerTaSoriso 

gamafrTxilebeli niSnebi  

 SeiswavleT yvela gamafrTxilebeli 

niSani.  

  

Aar moswioT ar gamoiyenoT kibe 

  

siaruli ar SeiZleba gamorTeT  mobiluri 
telefoni 

   

frTxilad frTxilad, uswormas-
woro zedapiria 

   

frTxilad, ar daeceT    sdeq, maRali Zabvaa  

     saxifaToa                      adgili satvirTo  
  sicocxlisaTvis          samuSaoebisaTvis 

sagzao samuSaoebi           Sesvla akrZalulia 

  cecxlsaqrobi         wylis rezinis mili 
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 gavlili masalis gameoreba 

sworia Tu mcdari 

  

1.  profesiis aTvisebisas usafrTxoebis teqnikis Seswavla iseve 
mniSvnelovania, rogorc iaraRebis gamoyenebis codna. 

2. garkveul SemTxvevebSi dasaSvebia samSeneblo moedanze Cafxutis 
gareSe yofna. 

3. sportuli fexsacmeli saukeTesoa samSeneblo moedanze satareblad. 

4.  rogorc ki pirvelad gaxvalT samSeneblo moedanze, daadgineT, sad 
inaxeba pirveli samedicino daxmarebis kompleqti. 

5.  saSiS qimiur nivTierebasTan kontaqtis SemTxvevaSi, sufTa wyliT 
gamoirecxeT Tvalebi da CamoibaneT kani. 

6.  samuSao adgilze daicaviT sisufTave ubeduri SemTxvevis Tavidan 
asacileblad. 

7.  minimum TveSi erTxel gawmindeT Tqveni samuSao iaraRebi. 

8.  mZime tvirTis awevisas datvirTva unda modiodes fexebze da ara 
zurgze.  

9.  dasaSvebia xaraCoebze kibis gamoyeneba, Tu is saTanadod aris 
damagrebuli. 

10.  ar iRelvoT gacveTili eleqtrosadenebis Taobaze.  

mokle pasuxebi 

  
1. xaraCo unda uZlebdes muSebisa da masalebis savaraudo wonaze       

--------- jer met wonas. 

2. ratomaa dauSvebeli samSeneblo moedanze ZiZgilaoba da xelis kvra? 
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rebs iyeneben magistralis orive 
mxares sadrenaJo Txrilebis mo-
sawyobad. 

Cveulebriv, greiders iyeneben 
gruntisa da moxreSili gzis mo-
sawyobad da mosavlelad. safariani 
gzis mowyobisas greideri gamo-
iyeneba gzis safaris qvenafeni Sris 
gasasworeblad, asfaltis dasagebad 
brtyeli zedapiris farTo zolis 
momzadebis dros. greideri gamo-
iyeneba gruntis mosasworeblad sa-
Zirkvlis mowyobisas didi Senobebis 
agebis win.  

zogierT adgilas, magaliTad 
CrdiloeT evropaSi, kanadaSi, aSS-is 
garkveul regionebSi, greiderebi 
xSirad gamoiyeneba qalaqebsa da 
dasaxlebul punqtebSi Tovlis asa-
Rebad. avstraliisa da afrikis mTi-
an raionebsa da saZovrebze av-
togre-iderebi mniSvnelovani teqni-
kaa da gamoiyeneba ranCoebSi, msxvil 
fermebsa da plantaciebSi gruntis 
gzebis mosawyobad, sadac kldovani 
da tyiani adgilebis ararsebobis 
gamo buldozerebis gamoyeneba ar 
aris saWiro. uaxlesi miRwevaa grei-
derebis GPS-is teqnologiiT aR-
Wurva, rogoricaa Topcon Positioning 
Systems, Inc.-is,   Trimble Navigation-is, 
Leica Geosystems-is an Mikrofyn-is mier 
warmoebuli teqnologia, romelic 
gamoiyeneba  gruntis donis zusti 
kontrolisTvis da (potenciurad) 
mSeneblobis “dasarvis gareSe” 
teqnologiebSi.  

avtogreideri aseve gamoi-
yeneba madnis mopovebisas SaxtebSi 
miwis-qveSa samuSaoebisas. 

greideris danis sigane 2.50-
dan 7.30 m-mde meryeobs, xolo Zravis 
simZlavrea 93-373 kilovati  (125-500 
cxenis Zala).    

Cveulebriv greideris eqsplu-
ataciisas misi danebi gruntis si-
maRlis savaraudo niSnulamde dah-
yavT. grunti an asfalti, romelic 
niSnuls zemoTaa, iWreba. greideris 

avtogreideri   

   avtogreiderebi gzebis fuZeS-
ris da sxva brtyeli zedapiris mo-
samzadeblad, aseve zedapiris gasas-
woreblad gamoiyeneba. misi danis 
ostaturad gamoyenebis SemTxvevaSi 
SesaZlebelia qanobis damuSaveba da 
Txrilis gaTxra.   

greideri, romelsac Cveuleb-
riv sagzao greiders, an avtogrei-
ders uwodeben, aris samSeneblo man-
qana, romelic aRWurvilia grZeli 
daniT, romlis meSveobiTac miiReba 
brtyeli zedapiri. tipur modelebs 
sami xidi aqvT, Zrava da kabina mo-
Tavsebulia ukana xidis Tavze man-
qanis erT boloSi, xolo mesame 
xidi manqanis wina nawilTan mde-
bareobs, maT Soris ki dana aris 
damagrebuli. zogierT qveyanaSi, ma-
galiTad fineTSi, TiTqmis yvela 
greideri aRWurvilia meore daniT, 
romelic moTavsebulia wina Spinde-
lis win. zogierTi mSenebeli mTli-
an manqanas uwodebs “danas”.    

 mSeneblobaSi greideris 
daniSnuleba aris “gruntis  zedapi-
ris saboloo damuSaveba” (gawmenda, 
gasworeba) mas Semdeg,  rac mZime 
teqnika an samSeneblo manqanebi, 
rogoricaa skreperebi da buldoze-
rebi “pirvelad profilirebas” 
daasrulebs. 

greiders SeuZlia damreci 
zedapiris warmoqmna, gzis zedapiris  
daxra. zogierT qveyanaSi mcire V-
sebr guTnebiT aRWurvil greide-
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marTvis marcxena berketi  

dana daxrilia, rac niadagsa da as-
falts Camocurebis saSualebas 
aZlevs. teritoriis gasworebisas 
greiderma ramdenjerme unda ga-      
iaros. Tu greiders Tovlisgan zed-
apiris gasawmendad gamoiyeneben, saW-
reli gzis zedapiridan odnav 
maRla unda mdebareobdes, raTa  ga-
moiricxos Tovlis qvemoT mdebare 
gzis safaris dazianeba.  

maxasiaTeblebi 

 operatoris usafrTxoeba-M-
seriis avtogreiderebis mbrunavi 
kabinis dizaini komfortulia da 
marTvas aadvilebs, rac  operators 
matebs TviTdajerebulobas da 
zrdis muSaobis produqtiulobas.  

♦ gaumjobesebuli marTvis pulti 
– ori eleqtrohidravlikuri 
pulti xelisa da majis moZra-
obas Cveulebrivi berketuli 
marTvis sistemasTan  SedarebiT 
78%-iT amcirebs, rac aumjo-
besebs operatoris efeqturobas.  

♦ damxmare marTvis pulti da saf-
xviereblis marTva  (damatebiTi) 
– safxviereblis  marTvisa da 
damxmare marTvis pulti  ergo-
nomiulad aris moTavsebuli, 
rac mravalgvari hidravlikuri 
operaciis martiv, mosaxerxebel 
gamoyenebas uzrunvelyofs. 

♦ xilvadoba – zeaweuli kabinis 
dizaini, operatoris wina mxares 

marTvis marjvena berketi  

mocilebuli saWe da marTvis 
saSualebebi, aseve erTiani 
Subla mina winxeds dabrkole-
bebisagan aTavisuflebs  rac 
amaRlebs operatoris Tavda-
jerebulobasa da produqti-
ulobas. didi zomis gverdiTi damxmare marTvis pulti  da safxvierebe-

lis marTva  
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TvalsaCino tabloebi da gamaf-
rTxilebeli naTurebi opera-
tors awvdis mniSvnelovan in-
formacias manqanis sistemebis 
muSaobis Sesaxeb.  

minebidan Cans guTnis frTisa 
da Sewyvilebuli saburavebis 
mkafio xedi. ganieri ukana mina 
manqanis ukana nawilis xilvado-
bas uzrunvelyofs. sikaSkaSis 
sawinaaRmdego saRebaviT SeRe-
bili wina CarCo, amwevebi da 
ukana korpusi sikaSkaSis Semci-
rebas uwyobs xels, rac Ramis 
ganmavlobaSi usafrTxo muSa-
obis garantiaa. 

♦ instrumentebis Siga paneli – 
instrumentebis paneli, advilad 
aRsaqmeli, sazomi xelsawyoebis 

♦ operatoris savarZeli – opera-
toris pnevmatikur sakidian sa-
varZels aqvs moxerxebuli, ma-
Rali sazurge, damatebiTi sqe-
li konturuli baliSebi da 
zedmiwevniT regulirebadi sa-
zurge, romelic  operatoris 
wonas Tanabrad anawilebs. sa-
varZlisa da saxelurebis kom-
pleqsuri regulireba mTeli 
dRis ganmavlobaSi optimalu-
rad komfortuli muSaobis sa-
Sualebas iZleva. 

♦ marTvis saSualebebi da ga-
damrTvelebi – kabinis marTvis 
marjvena pultsa da wina in-
strumentebis panelze, opera-
torisTvis advilad misawvdom 
areSi, moTavseulia saimedo da 
gamZle kulisuri gadamrTve-
lebi. marTvis saSualebebsa da 
gadamrTvelebs ganaTebuli fo-
ni aqvT, rac Ramis ganmavlobaSi 
usafrTxo muSaobis saSualebas 
iZleva.   

♦ komfortuli da keTilmowyo-
bili – Caterpillar-ma SeimuSava 
kabinis moxerxebuli dizaini 
marTvis berketebisa da saWis 
marTvis ori pultis Canacvle-
biT. Tavisufali, farTo kabina 

xilvadoba 

instrumentebis Sida paneli  
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mebi mniSvnelovnad amcirebs 
xmaursa da vibracias. uxmauro 
interieri da vibraciis dabali 
done qmnis komfortul samuSao 
garemos.  

damatebiT adgils uzrunvel-
yofs fexis moZraobisTvis. sa-
idayveebis, majis sayrdenisa da 
marTvis pultebis  mravalgvari 
regulireba operators xan-
gZlivi samuSao dRis ganmavlo-
baSi komfortul garemos uq-
mnis.    

marTvis saSualebebi da gadamrTvelebi  

komfortuli da keTilmowyobili kabina 

♦ Siga xmaurisa da vibraciis da-
bali done – kabinis, Zravasa da 
gadacemis saizolacio meqaniz-

Siga xmaurisa da vibraciis dabali done  

♦ haeris gaTbobis, ventilaciisa 
da kondicirebis damatebiTi 
sistema 140M modelisTvis - ha-
eris gaTbobis, ventilaciisa da 
kondicirebis damatebiTi sis-
tema iyenebs ventilatorebis 
maxvilgonivrulad ganlagebul 
sistemas, romelic nebismier 
amindSi uzrunvelyofs kabinaSi 
garemo pirobebis mudmiv kon-
trolsa da minebis gamWvir-
valobas. mZlavri sistema haers 
aSrobs da uzrunvelyofs kab-
inis hermetulobas, kabinaSi aw-
vdis  sufTa haers da xels 
uwyobs mtvris gandevnas.  haeris 
filtri kabinis gareT miwis 
doneze advilad xelmisawvdom 
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kondicirebis filtris saeqs-
pluatacio periods. 

kargi xilvadobis uzrunvelyofa 
zrdis usafrTxoebas – usafrTxoeba 
yvela manqanisa da sistemis pro-
eqtirebis ganuyofeli pirobaa. 

♦ ukana xedvis kamera kabinis Siga 
monitoriT (damatebiTi) – xil-
vadobis gasaumjobeseblad ga-
moiyeneba (damatebiTi) samuSao 
aris xilvadobis (WAVS) sis-
tema. kabinaSi moTavsebulia  178 
mm-iani Txevadkristaluri fera-
di monitori, romelic (WAVS)  
sistemis nawilia. sistemis kam-
era, romelic daproeqtebulia 
mZime samuSao pirobebisaTvis, 
gansakuTrebuli saimedoobiT 
gamoirCeva. sistemis gamoyeneba 
aumjobesebs produqtiulobas 

adgilasaa moTavsebuli, rac mi-
si swrafad Secvlis an gasuf-
Tavebis saSualebas iZleva.  

♦ haeris gaTbobis, ventilaciisa 
da kondicirebis damatebiTi 
filtri  140M modelisTvis – 
daaxloebiT aTjer zrdis ha-
eris gaTbobis, ventilaciisa da 

haeris gaTbobis, ventilaciisa da kondici-
rebis damatebiTi sistema  

haeris gaTbobis, ventilaciisa da kondici-
rebis damatebiTi filtri  

ukana xedvis kamera 

da zrdis operatoris xilvado-
bis ares.   

♦ minis sawmendi sistema (damate-
biTi) – operators saSualebas 
aZlevs gawmindos saqare mina 
ise, rom manqanidan Camosvla ar 
mouwios. minis sawmendi sistemi-
saTvis mimarTeT dilers. 

♦ CamosaSleli ukana maSuqebi – 
damatebiTi CamosaSleli farebi 
manqanis ukana mxaresaa damonta-
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fenis warmoqmnisagan zamTarSi 
muSaobisas.   

♦ gamafrTxilebeli Suqurebi (da-
matebiTi) – mbrunavi Suqurebi 
damatebiT usafrTxoebas uzrun-
velyofs. survilis SemTxvevaSi 
or Suquras ayeneben kabinis sa-
xuravis kuTxeebSi diagonalu-
rad, maTi danaxva manqanis gar-
Semo nebismieri kuTxidanaa Se-
saZlebeli.  

♦ usafrTxoebis uzrunvelyofa 
avtogreideris gamoyenebisas – 
mwarmoeblis mizans manqanis ise-
Ti funqciebiTa da mowyobilo-
bebiT aRWurvaa, romlebic uz-
runvelyofs avtogreidersa da 

Jebuli, rac ganaTebis ufro ga-
nier, dabal profils qmnis da 
mis  samgzavro manqanebTan gaTa-
nabrebas uwyobs xels.    

♦ maRali intensivobis ganmuxtvis 
maSuqebi (damatebiTi) – damate-
biT maRali intensivobis gan-
muxtvis farebiT SeiZleba stan-
dartuli halogenis naTurebis 
Secvla. mZlavri maRali inten-

minis sawmendi platforma 

CamosaSleli ukana maSuqebi  

sivobis ganmuxtvis farebi oTx-
jer ufro kaSkaSaa, rac RamiT 
ukeTes xilvadobasa da usa-
frTxoebas uzrunvelyofs.  

♦ sarkeebis gaTboba (damatebiTi) 
– es sistema icavs  ukana xedvis 
sarkeebs Tovlisa da yinulis 

maRali intensivobis ganmuxtvis maSuqebi  

mis garSemo momuSave adamiane-
bis usafrTxoebas.   

♦ operatoris siaxloveze reagi-
rebis sistema – uzrunvelyofs 
sadgomi muxruWebis muSa mdgo-
mareobas da hidravlikuri mow-
yobilobebis gamorTvas, sanam 
operatori savarZelSi moTavsT-
deba da manqana mzad iqneba usa-
frTxo muSaobisTvis. 

♦ marTvis meoradi sistema – 
marTvis standartuli meoradi 
sistema avtomaturad rTavs 
eleqtrohidravlikur tumbos 
manqanis marTvis sistemaSi wne-
vis vardnis dros, rac opera-
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gad siCqaris zrdisas  marTva 
naklebad mgZnobiarea.  

♦ hidravlikuri blokireba – kabi-
naSi moTavsebuli martivi ga-
damrTveli TiSavs yvela fun-
qcias ise, rom ar TiSavs man-
qanis saWis marTvas. es Tviseba 
gansakuTrebiT gamosadegia, ro-
desac manqana gzaze moZraobs.    
  muxruWebis sistema – muxru-
Webi TiToeul Sewyvilebul 
borbalTanaa moTavsebuli, rac 
Zalur gadacemaze samuxruWe 
datvirTvis aRmofxvras isaxavs 
miznad. garda amisa, manqanis 
mwyobridan gamosvlis SemTxve-
vaSi samuxruWe sistemebis gamo-
yeneba  ar aris saWiro da man-

tors saSualebas aZlevs  usa-
frTxod gaaCeros manqana. 

♦ marTvis sistemis mgrZnobia-
robis regulireba siCqaris 
zrdisas – saWis marTvis pro-
grama avtomaturad uzrunvel-
yofs usasrulod regulirebad 
koeficients marTvis berketsa 
da marTvad Tvlebs Soris, Sede-

operatoris siaxloveze reagirebis sistema  

marTvis sistemis mgrZnobiarobis regu-
lireba siCqaris zrdisas  

muxruWebis sistema  

qanis gaCerebas akumulatorebi 
uzrunvelyofs, rac zrdis muSa-
obis usafrTxoebas.   

♦ Sewyvilebuli Tvlebis xidebis 
perforirebuli foladis gar-
sacmi – tandemis xidebs per-
forirebuli foladis garsacmi 
faravs, rac mdgrad mocurebis 
sawinaaRmdego platformas war-
moadgens dgomisa da moZraobi-
Tvis, da uzrunvelyofs samux-
ruWe magistralebis damatebiT 
dacvas.               .   
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♦ kabinis damcavi saSualebebi – 
CarCoze xmaurisa da vibraciis 
Semcirebis mizniT damagrebuli 
saizolacio sistema, standarti-
zaciis saerTaSoriso organi-
zaciisa da avtoinJinrebis sa-
zogadoebis operatoris usaf-
rTxoebasTan dakavSirebul moT-
xovnebs Seesabameba.  

♦ mocurebis sawinaaRmdego quro 
– es standartuli funqcia 
icavs sawev RerZs, wresa da 
danas dartymiTi datvirTvebis-
gan, rodesac dana uZrav sagans 
waawydeba. is aseve amcirebs mi-
marTulebis moulodnelad Sec-
vlis saSiSroebas wevis cudi 
reJimis dros, rac manqanis, ope-
ratorisa da garemos dacvas 
uwyobs xels.  

Sewyvilebuli Tvlebis xidebis perforire-
buli foladis garsacmi  

♦ danis amwevi akumulatorebi – 
es damatebiTi funqcia akumula-
tors iyenebs danaze dartymiTi 
datvirTvis Sesamcireblad, 
frTis vertikaluri moZraobis 
SesrulebiT. danis amwevi akumu-
latori amcirebs zedmet cveTas 
da xels uwyobs manqanis arasa-
surveli moZraobis Tavidan aci-
lebas, operatoris usafrTxo-
ebis gazrdis mizniT  

mocurebis sawinaaRmdego quro  

danis amwevi akumulatorebi  

♦ saburavis frTebi gamoiyeneba 
saburavebidan sagnebis asxle-
tis saSiSroebis Sesamcireblad, 
aseve talaxis, Tovlisa da sxva 
ucxo sxeulebis dagrovebis Ta-
vidan asacileblad. SesaZlebe-
lia damatebiTi frTebis day-
eneba.  

teqnikuri usafrTxoeba – yoveldRi-
uri da standartuli teqnikuri 
momsaxureba ar unda uqmnides saf-
rTxes operatoris an teqnikuri spe-
cialistis usafrTxoebas. M-seriis 
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saburavis liTonis frTebi  

greiderebis konstruqciaSi teqni-
kuri momsaxurebis wertilebi Tav-
moyrilia da uzrunvelyofilia maT-
Tan misadgomi.  

♦ Zravas gamorTvis Rilaki  - mo-
Tavsebulia manqanis ukana mar-
cxena nawilSi  miwis doneze, 
rac nebismier pirs aZlevs saSu-
alebas  saWiroebis SemTxvevaSi 
gamorTos Zrava. 

♦ eleqtrogamomrTveli – akumu-
latoris batareis gamomrTveli, 
moTavsebulia ukana marcxena 
garsacmis Siga mxares, uzrunve-
lyofs eleqtrosistemis gamor-
Tvas, manqanis SemTxveviT CarT-
vis Tavidan acilebis mizniT. 

♦ teqnikuri momsaxurebis bloki  
- teqnikuri momsaxurebisa da 
daTvalierebis gaadvilebis miz-
niT M-seriis avtogreiderSi 

eleqtroamomrTveli  

teqnikuri momsaxurebis bloki   

teqnikuri momsaxurebis werti-
lebi ganlagebulia marcxena 
mxaris serviscentrSi. 

♦ sadrenaJo sistema – moxerxebu-
li sadrenaJo sistema amcirebs 
momsaxurebis dros da xels 
uwyobs ekologiur usafrTxo-
ebas sxvadasxva nivTierebis 
daRvris Tavidan acilebiT.  

sadrenaJo sistema  

koroziis sawinaaRmdego 
zomebi   
 

♦ greiders iyeneben zedapiris mo-
sasworeblad. xSir SemTxvevaSi 
greideri mSeneblobis dasawyi-
sSi miwis zedapiris gasaswore-
blad, gzebis mSeneblobisa da 
momsaxurebisTvis, an zedapiris 
Tovlisgan gasawmendad gamo-
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saWiro masalebi:   

♦ zeTi; pulverizatori; 

♦ benzini; 

♦ sawvavis stabilizatori;  

♦ Zravas zeTi.   

1. gawmindeT greideri yoveli ga-
moyenebis Semdeg. balaxi da 
sxva mcenareebi Seicavs mJavebs, 
romelic liTonis korozias 
uwyobs xels. talaxsa da sxva 

iyeneba. proeqtis msvlelobisas 
greiderebis SezRuduli gamo-
yenebis gamo maTi muSaobis peri-
odi didi ar aris, amitom gre-
iderebs koroziis mniSvnelo-
vani saSiSroeba emuqreba, Tu 
maT saTanadod ar mouvlian. 
greideris koroziis Tavidan 
acilebis saukeTeso saSualeba 
maTi swori Senaxva da saTanado 
teqnikuri momsaxurebaa.   

manqanaze asvla-Camosvla 

narCenebs greideris zedapirze 
nestis Sekaveba SeuZlia, rac 
liTonis Jangvis katalizato-
ria. Tu greideris gamoyenebis 
Semdeg mis gasarecxad dro ar 
grCebaT, zedapiris gawmendaze 
mainc izruneT;  

2. pulverizatoriT SeasxureT ze-
Ti greideris qvemoTa nawils 
da koroziisaken  midrekil sxva 
nawilebs. es safari liTons  
daicavs koroziisagan; 

3. gamocvaleT greideris zeTi Tu 
manqanas ar gamoiyenebT didi 
xnis ganmavlobaSi. WuWyianma, 
Zvelma zeTma SesaZloa droTa 
ganmavlobaSi gamoiwvios Zravis 
korozia; 

4. SeasxiT zeTi karburatorsa da 
sarqvelis rgolebs Zravis mu-
Saobisas, raTa es Jangvisadmi 
midrekili adgilebi koroziis-
gan daicvaT Senaxvis periodSi; 

5. aavseT avzi sawvaviT. savse avzi 
nests ar akavebs da Jangvas  uS-
lis xels. Tu greideris didi 
xnis ganmavlobaSi Senaxvas api-
rebT, daamateT sawvavis stabi-
lizatori (mwarmoeblis ins-
truqciebis mixedviT). es sawvavs 
daaxloebiT 2 wlis ganmavlo-
baSi Seinaxavs. 

avtogreideris CarTvisa da 
gamorTvis procedurebis 
nusxa 

 Semdeg gverdze mocemulia av-
togreideris CarTvisa da gamorTvis 
procedurebis nusxa. swavlisas  ze-
moxsenebuli nusxa daexmareba stu-
dentebs manqanis CarTvisa da gamor-
Tvis unar-Cvevebis gamomuSavebasa da  
moqmedebis Tanmimdevrobis damax-
sovrebaSi, xolo muSaobis dawyebis 
Semdeg kursdamTavrebulebs SeuZli-
aT gamoiyenon manqanis  CarTvisa da 
gamorTvis procedurebis nusxa yo-
veldRiuri saqmianobisas. 
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Sesrulda Tu ara moqmedeba sworad   SeniSvna 

manqanis gaSveba     

CarTeT akumulatoris CamrTveli     
SeikariT usafrTxoebis Rvedi     
darwmundiT, rom samuSao aRWurviloba daSvebulia miwaze     
gaaaqtiureT dgomis muxruWi     
gadaiyvaneT marTvis berketebi neitralur mdgomareobaSi     
darwmundiT, rom sxva personali ar imyofeba manqanaze     
gadaatrialeT Zravas gamSvebi gasaRebi da daayeneT poziciaSi ON     
SeamowmeT meoreuli marTva     
CarTeT Zrava     
Zravas gaTboba     
Zrava 5 wuTis ganmavlobaSi amuSaveT uqm reJimSi misi gaTbobis 
mizniT 

    

CarTeT da gamorTeT cicxvis marTvis saxelurebi     
aamoZraveT marTvis yvela mowyobiloba, rom zeTi amoZravdes da gaT-
bes hidravlikur sistemaSi 

    

SeamowmeT maCveneblebi da maSuqi signalebi     
SeamowmeT meoreuli marTva     
moZraobis dawyeba     

darwmundiT, rom siaxloves aravin aris     
aswieT miwaze daSvebuli cicxvi an/da sxva samuSao mowyobiloba     
daaWireT muSa muxruWis saterfuls     
gaaTavisufleT manqanis dgomis muxruWi     
transmisiis marTvis saxeluri daayeneT sasurveli gadaadgilebis 
mimarTulebis poziciaSi 

    

gadacemis marTvis meSveobiT airCieT sasurveli mimarTuleba da 
gadacema 

    

mouSviT samuxruWe saterfuli, SeamowmeT, saTanadod muSaobs Tu ara     
mouSviT gadacemis modulaciis saterfuli     
daaWireT aqseleraciis saterfuls     
manqanis gamorTva     

gaaCereT manqana swor adgilas     
gaaaqtiureT dgomis muxruWi     
dauSviT cicxvi     
amuSaveT Zrava uqm svlaze 5 wuTis ganmavlobaSi, rom misi temperatu-
ra gaTanabrdes 

    

moatrialeT gasaRebi poziciaSi OFF da amoaZvreT igi     

CamodiT manqanidan "sami sayrdeni wertilis wesis" dacviT.     

dablokeT borblebi da amoiReT gasaRebi Tu manqanas tovebT didi 
xnis ganmavlobaSi 

    

CaatareT garegani daTvaliereba     

gamorTeT akumulatoris batareis gamomrTveli     

operatori                        TariRi                   dro         .            
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♦ marTvis organoebi-haerbaliSi-
ani dakideba da savarZelze da-
montaJebuli marTvis saxelure-
bi uzrunvelyofs vertikaluri 
vibraciis Semcirebas, romelic 
kabinas iatakidan gadaecema. msu-
buqad datvirTuli marTvis sax-
elurebi, majis regulirebadi  
sayrdeni amartivebs muSaobis 
process da misi ergonormiulo-
bidan gamomdinare gamoricxavs 
ganmeorebad moZraobebs.  

maxasiaTeblebi 

operatoris usafrTxoeba 

♦ kabinis minebis sawmendi plat-
forma-es aris moajiriani plat-
forma, romelzec myofi adami-
ani advilad da usafrTxod gaw-
mends kabinis win saqare minas. 

winacicxviani       

satvirTveli  

 winacicxviani satvirTvelis 
daniSnulebaa moWrili gruntis da 
qvebis datvirTva. maTi zomebi iwyeba 
mcireborblebiani satvirTvelebi-
dan, romlebic gamoiyeneba samSene-
blo industriaSi da mTavrdeba ze-
didi zomis satvirTvelebiT _ kari-
eruli samuSaoebisaTvis. garda ami-
sa, minisatvirTvelebi gamoiyeneba 
sxvadasxva sferoSi, maT Soris me-
cxoveleobis fermebSi da Tovlis 
asaxvetad. 

kabinis minebis sawmendi platforma  

marTvis mowyobilobebi 

♦ izolirebuli kabina - xmaurisa 
da vibraciis zemoqmedeba opera-
torze Semcirebulia. yovelive 
es ganxorcielda kabinis izo-
lirebiT Zaridan hidravlikuri 
dempferebis saSualebiT. 

♦ haeris xarisxi kabinaSi - kabinis 
standartuli daWirxna/ventila-
ciis sistema wmends  kabinis ha-
ers mtvrisa da sxva nawilakebis 
gamodevniT. garda amisa, kabinis 
haeris damatebiT gamwmends (ema-
teba damatebiTi moTxovnis Sem-
TxvevaSi) SeuZlia Seakavos 
mtvris 90%, sanam es haeri miaR-
wevs kabinis haeris filtrs, 
rac, Tavis mxriv, zrdis haeris 
filtris momsaxurebis periods. 

♦ daprogramebis funqciebi _ 
cicxvis awevis maqsimaluri si-
maRle, Txris reJimSi dabruneba 
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da cicxvis kuTxe SeiZleba dap-
rogramdes operatoris pulti-
dan. am operaciebis avtomati-
zeba saSualebas iZleva Semcir-
des vibraciebi da datvirTva 
operatorze. 

♦ ryevis Semcirebis sistema 
(emateba damatebiTi moTxovnis 
SemTxvevaSi)_gankuTvnilia rye-
visa  da mkveTri vertikaluri 
moZraobis Sesamcireblad, ro-
desac datvirTuli manqana us-
wormasworo zedapirze gada-
adgildeba. hidravlikuri akumu-
latori muSaobs, rogorc dem-
pferi (amcirebs manqanis gadax-
rebs grZivi mimarTulebiT). 

♦ xidis RerZis damuxruWebis 
gaumjobesebuli sistema _ aum-
jobesebs manqanis Senelebis da 
samuxruWo sistemis maxasiaTeb-
lebs. am gaumjobesebuli sis-
temis moqmedebis Sedegad mesame 
gadacemiT mniSvnelovnad mcir-
deba SeCerebis distancia. 

♦ kabinaSi xmauris Semcirebuli 
done _ xmauris done kabinaSi 
Seadgens 72 decibels (xmauris 
donis saerTaSoriso standarte-
bis mixedviT).     

operatoris savarZeli 

xilvadoba 

♦ SemaRlebuli kabina _ kabinis 
SemaRleba gaizarda 60sm-iT, 
rac uzrunvelyofs manqanis Za-
ris ukeT xilvadobas. 

aweuli kabina 

♦ farebi _ zogierT farSi gamoye-
nebulia LED sanaTurebi. 

♦ saqare minis saSrobebi/sawmen-
debi _ wina da ukana saqare mi-
nebi aRWurvilia saxsruli saS-
robebiT da sawmendebiT. 

♦ maRali intensivobis sanaTebi 
(HID) (moTxovnis SemTxvevaSi) _ 
maRali intensivobis sanaTebi 
uzrunvelyofs manqanis irgvliv 
ganaTebas da samuSaoebis Ses-
rulebas Ramis pirobebSi. 35 vt 
simZlavris am tipis naTurebis 
ganaTebuloba ekvivalenturia 4 
halogenis tipis naTurisa. 

♦ ukana xedvis kamera (moTxovnis 
SemTxvevaSi) _ maRali saimedo-
obis sistema, romlis Sedgeni-
lobaSi Sedis 1150 mxedvelobis 
aris mqone feradi kamera, da-
montaJebuli manqanis ukana mxa-
res. xolo operatoris kabinaSi 
moTavsebulia 178 mm diagonalis 
mqone Txevad kristaluri fe-
radi displei. am displeize ais-
axeba manqanis ukan xedi misi 
ukusvlis dros. 
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ukana xedvis kamera  

manqanaze asvla-Camosvlis sistema 

♦ gazrdili farTobis kibe - mar-
jvena da marcxena mxaris kibe-
ebi standartulia da aqvs gaz-
rdili sigane 600 mm/. es gazrdi-
li zomebi operatorebsa da 
momsaxure personals aZlevs 
damatebiT sivrces kabinaSi mi-
sasvlelad. 

♦ gadasaadgilebeli platformebi 
- yvela platformas aqvs tvifv-
riT miRebuli reliefuri zed-
apiri, rac minimumde amcirebs am 
platformebidan personalis da-
curebas. 

♦ saxelurebi - yvela zeda plat-
formas aqvs moajiri mTel pe-
rimetrze, rac uzrunvelyofs 
"sami sayrdeni wertilis" wesis 
dacvas. 

♦ asvla-Camosvlis sistemis gana-
Teba-ganaTebis sistemis CamrTve-
li ganTavsebulia miwis doneze. 
platformebis ganaTeba uzrun-
velyofs karg xilvadobas ope-
ratorebisa da teqnikosebisaT-

ukana xedvis kamera – axlo xedi 

♦ gamafrTxilebeli Suqura (moT-
xovnis SemTxvevaSi) – mbrunavi 
Suqurebi damatebiT usafrTxo-
ebas uzrunvelyofs. survilis 
SemTxvevaSi or Suquras ayeneben 
kabinis saxuravis kuTxeebSi di-
agonalurad, maTi danaxva man-
qanis garSemo nebismier kuTxi-
danaa SesaZlebeli.  

♦ ukana xedvis gamaTbobliani sar-
keebi (moTxovnis SemTxvevaSi) - 
sarkeebis gaTbobis sistema uz-
runvelyofs ukana xedvis mka-
fio gamosaxulebas yinvasa da 
TovlSi. 

ukana xedvis sarke gamaTbobliT  

mafrTxilebeli cimcima  
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vis, rodesac isini adian/gada-
adgildebian manqanaze.  

♦ bamperze moTavsebuli momsa-
xurebis centri - mdebareobs 
miwis doneze marcxena asasvle-
lis gaswvriv. aq ganTavsebulia 
Zravas gaTiSvis meoreuli ga-
damrTveli, ori gamTiSveli, 
akumulatoris  gamTiSveli, 
swrafi startis gasarTi da man-
qanis ganaTebis CamrTveli. 

♦ starteris gamTiSveli - mde-
bareobs bamperze moTavsebul 
momsaxurebis centris panelze. 
misi daniSnulebaa gaTiSos Zra-

♦  ukana mxridan asasvleli sis-
tema (moTxovnis SemTxvevaSi)  - 
es mowyobiloba montaJdeba mar-
cxena asasvleli kibis nacvlad 
da gamoiyeneba personalis asay-
vanad an Camosayvanad, maTi pira-
di nivTebis, instrumentebis an 
saTadarigo nawilebis asatan-
Camosatanad miwidan bamperis 
donis platformamde. 

ganaTebuli kibeebi 

ukana mxridan asasvleli  

♦ ukana saSxefari (moTxovnis 
SemTxvevaSi)  - ukana saSxefari 
Tvlis damatebiTi safaria da 
icavs safexurebs da platfor-
mebs talaxisa da namsxvrevebis 
dagrovebisagan.   

momsaxureba 

♦ miwis donis momsaxurebis cen-
tri - ganTavsebulia miwis done-
ze manqanis marjvena mxares. 
orive tipis centri, standar-
tuli da deluqsi (moTxovnis 
SemTxvevaSi) teqnikoss saSuale-
bas aZlevs SeaRwios sistemebSi 
(VIMS data) da dagegmos Semdgomi 
momsaxurebis dRiuri grafiki. 
orive tipis momsaxurebis cen-
tri aRWurvilia msubuqi, nouT-
buqisaTvis gankuTvnili gadmo-
sawevi TaroTi. aqedan teqnikoss 
SeuZlia Seamowmos siTxeebis 
done da manqanis sistemebis sxva 
parametrebi. is aseve uzrunve-
lyofs momsaxurebis dagegmvas, 
rom teqnikoss saWiro masalebis 
(filtrebi, siTxeebi da a.S.)  
asaRebad ar dasWirdes win da 
ukan siaruli. 

miwis donis momsaxurebis centri 
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♦ cicxvis marTvis gamTiSveli - 
misi daniSnulebaa kabinaSi mo-
Tavsebuli cicxvis marTvis sis-
temis gaTiSva.  

♦ marTvis sistemis gamTiSveli - 
es gamTiSvelic ganTavsebulia 
kabinaSi. misi daniSnulebaa 
daafiqsiros marTvis sistema 
arsebul mdgomareobaSi, aseve 
gaTiSos transmisia. manqanis 
daZvra SeuZlebelia, sanam es 
gamTiSveli ar gamoirTveba. 

♦ siTxis donis mzomebi - es xel-
sawyoebi ganTavsebulia miwis 
doneze da operators maTi     
saSualebiT advilad SeuZlia 
Seamowmos siTxeebis doneebi 
sxvadasxva sistemaSi  manqanis 
yoveldRiuri daTvalierebis 
dros. 

usafrTxoebis normebi          

satvirTvelze muSaobisas 

♦ winacicxviani satvirTveli far-
Tod gamoiyeneba samSeneblo 
moednebze. misi ZiriTadi da-
niSnulebaa gruntis amoReba, ma-
salebis gadatana (asfalti, 
xreSi, grunti) aRebuli miwis 
donidan an yrilidan TviT-
mclelebze. es manqanebi aseve 
SeiZleba gamoyenebul iqnes, 
rogorc Cangliani satvirTveli 
-cicxvis nacvlad maTze magrde-

bamperze moTavsebuli momsaxurebis centri  

bamperze moTavsebuli momsaxurebis centri 
- axlo xedi  

vas amZravi sistema manqanisaT-
vis eleqtroenergiis miwodebis 
Sewyvetis  gareSe.  

♦ transmisiis gamTiSveli - mde-
bareobs bamperze moTavsebul 
momsaxurebis centris panelze, 
misi daniSnulebaa dablokos 
transmisiis gadarTva neitra-
luridan sxva mdgomareobaSi. 

eleqtruli gamTiSveli  



56 

 

ba Canglisebri sataci. am vari-
antSi mas SeuZlia aswios iseTi 
mZime tvirTi, rogoricaa didi 
gemis konteineri. satvirTvelis 
didi zomebisa da masidan gamom-
dinare (masa Seadgens ramdenime 
aTas kilograms), muSaobisas    
aucilebelia maqsimaluri yu-
radRebis gamoCena, raTa Tavidan 
iqnes acilebuli ubeduri Sem-
Txvevebi.  

♦ miuxedavad imisa, rom satvir-
Tveli mniSvnelovan rols as-
rulebs samSeneblo moedanze, 
amartivebs didi da mZime masa-
lebis gadaadgilebas miwaze Se-
uxeblad, igi potenciurad didi 
safrTxis Semcveli manqanaa, Tu 
misi gamoyeneba xdeba arasworad 
da Sesabamisi moTxovnebis ugu-
lebelyofiT. imis gaTvaliswine-
biT, rom mZime masalebis gada-
tana xdeba winacicxviT, zog 
SemTxvevebSi ki saWiroa am ma-
salebis maRal simaRleze aweva, 
swori balansireba da usa-
frTxoebis normebis dacva um-
Tavresi elementia maTze muSa-
obisas. samSeneblo moednebis 
zedapirebi gluvi ar aris, ris 

siTxis donis maCvenebeli  

gamoc arsebobs satvirTvelis 
gadabrunebis da/an tvirTis 
mZRolze davardnis safrTxe. 

♦ aseve mniSvnelovania imis gaaz-
reba, rom marto satvirTvelis 
operatori ar imyofeba riskis 
qveS,  riskis qveS aseve eqceva 
manqanis  uSualo siaxloves mo-
muSave personalic. ase, magali-
Tad, raime mizezis gamo sat-
virTvelis gadabrunebis Sem-
TxvevaSi SeiZleba mZimed da-
Savdes manqanasTan axlos myofi 
muSa. samSeneblo moednis araTa-
nabar zedapirze moZraobam Se-
iZleba gamoiwvios tvirTis win 
Camovardna da iq momuSave per-
sonalis dazianeba. garda amisa, 
cicxvi mniSvnelovnad amcirebs 
xilvadobas operatoris win, 
gansakuTrebiT maSin, rodesac 
igi ar aris maRla aweul mdgo-
mareobaSi. 

♦ swored amitom aris mniSvne-
lovani, rom teqnikis mflo-
belebi, kontraqtorebi, subkon-
traqtorebi da mwarmoeblebi 
icavdnen yvela Sesabamis moT-
xovnas da wess mZime teqnikasTan 
dakavSirebiT. usafrTxoebis we-
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muSaobT ar Seicavs dabrkole-
bebs Tqvens zemoT; 

• ar mixvideT axlos cicabo fer-
dobTan;  

• darwmundiT, rom amovsebis ope-
raciis dros ar aris Camozvave-
bis saSiSroeba; 

• muSaobis dros yovelTvis iya-
viT operatoris savarZelSi. 

• arasodes imuSaoT an gaiaroT 
aweuli cicxvis qveS; 

• samuSaos damTavrebis Semdeg 
cicxvi yovelTvis dauSviT miwa-
ze; 

• muSaobis damTavrebis Semdeg 
gadacemaTa kolofi yovelTvis 
gadarTeT “park” an “neutral” po-
ziciaSi da gasaRebi - "off" mdgo-
mareobaSi. 

• muSaobis damTavrebis Semdeg 
arasodes datovoT gasaRebi man-
qanaSi. 

• yuradRebiT gaecaniT eqsplu-
ataciis instruqcias; 

• yovelTvis gaiTvaliswineT sat-
virTvelis irgvliv arsebuli 
mdgomareoba. 

operatoris xedvis are  

 samSeneblo moedanze samuSaos 
sworad dagegmva, moZraobis marTva 
da personalis swavleba ganapi-
robebs incidentebis da ubeduri 
SemTxvevebis raodenobis Semcirebas 
iq, sadac mZime samSeneblo teqnikas 
da muSebs erTad uwevT muSaoba. 

 
samSeneblo moednis dagegmva 

 
• samSeneblo moedani ise dageg-

meT, rom gamoiricxos ukan 
svlaze Sesasrulebeli operaci-
ebi; 

• SezRudeT qveiTad mosiaruleTa 
raodenoba samSeneblo moedanze; 

sebis dacva ar evaleba marto 
uSualod momuSave muSebs, pa-
suxismgebloba aseve ekisreba 
maT zedamxedvelebs, subkon-
traqtorebs, kontraqtorebs da 
samSeneblo moedanze momuSave 
yvela sxva personals. 

SeniSvna. im SemTxvevebSi, rodesac 
satvirTveli an sxva romelime mZime 
samSeneblo teqnika ar muSaobs ga-
marTulad an aqvs defeqtebi, preten-
zia SeiZleba waredginos teqnikis 
mwarmoebels an mis momwodebels. 

satvirTvelze  usafrTxo     

muSaobis principebi 

• muSaobisas yuradReba miaqcieT 
dabrkolebebs da CaRrmavebebs; 

• satvirTveli marTeT rbilad. 
moerideT swraf daZvras, damux-
ruWebas da moxvevas; 

• masalebis gadatanis an moxvevis 
dros cicxvi daswieT rac SeiZ-
leba dabla; 

• yovelTvis gaiTvaliswineT mwar-
moeblis mier gawerili rekomen-
daciebi cicxviT asaRebi tvir-
Tis wonasTan dakavSirebiT; 

• balansirebisTvis yovelTvis ga-
moiyeneT balastis swori ra-
odenoba; 

• daaregulireT traqtoris si-
gane maqsimalur praqtikul niS-
nulamde; 

• winacicxviani satvirTveli yo-
velTvis gamoiyeneT misi daniS-
nulebisamebr; 

• arasodes gamoiyenoT winacicx-
viani satvirTveli iseTi samuSa-
oebisaTvis, rogoricaa boZebis 
amoReba, buqsireba an raime nage-
bobis  dangreva; 

• cicxvi dauSviT Tanabrad da 
nela; 

• gadaadgildiT dabali siCqariT; 

• darwmundiT, rom zona, sadac 
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• operatorebma unda icodnen meT-
valyuris signalebis amocnoba 
da yovelTvis unda  emorCile-
bodnen maT; 

• operatorebma arasodes ar unda 
daZran teqnika, Tu amis ufleba 
ar miuRiaT meTvalyurisgan. 

satvirTvelis CarTvisa da 
gamorTvis procedurebis 
nusxa 

 Semdeg gverdze mocemulia 
satvirTvelis CarTvisa da gamorT-
vis procedurebis nusxa. swavlisas  
zemoxsenebuli nusxa daexmareba 
studentebs manqanis CarTvisa da 
gamorTvis unar-Cvevebis gamomuSave-
basa da moqmedebis Tanmimdevrobis 
damaxsovrebaSi, xolo muSaobis daw-
yebis Semdeg kursdamTavrebulebs 
SeuZliaT gamoiyenon manqanis  CarT-
visa da gamorTvis procedurebis 
nusxa yoveldRiuri saqmianobisas. 

• SeqmeniT moZraobis marTvis sis-
tema SuqniSnebis an meTvalyure-
ebis gamoyenebiT. 

aRWurvilobis momzadeba 

• aRWurveT teqnika ukan svlis 
xmovani signalizaciiT da yo-
velTvis iqonieT igi mwyobrSi; 

• aswavleT Tqvens operatorebs, 
rom miscen xmovani signali, 
rodesac rTaven manqanas, iwyeben 
moZraobas winsvliT an ukusv-
liT; 

• gamoiyeneT xmovani sasiganlo 
sistema, romelsac yvela iyenebs 
(magaliTad, orjer miyolebiT 
micemuli xmovani signali niS-
navs ukusvliT moZraobis dawye-
bas). 

personalis swavleba 

• Tu iyenebT meTvalyureebs,  isi-
ni unda atarebdnen mkafio fe-
ris mosacmelebs, an ekvivalen-
tur samoss. maT unda hqondeT 
gavlili Sesabamisi swavleba da 
unda iyenebdnen mocemuli samSe-
neblo moednisaTvis Sesaferis 
piradi usafrTxoebis aRWur-
vilobas. 

• meTvalyureebi unda iyenebdnen 
gasageb sasignalo enas an moZ-
raobis marTvis Sesabamis aR-
Wurvilobas (niSnebs da a.S.). 

• meTvalyureebma yovelTvis unda 
icodnen operatorebis xilvado-
bis SezRudvebi. 

• muSebs, romlebic muSaoben mZime 
samSeneblo teqnikis siaxloves 
unda hqondeT gavlili Sesaba-
misi swavleba, raTa gansazRv-
ron operatoris xilvadobis 
are da darCnen operatorisTvis 
xiluli, aseve vizualuri sig-
nalis micemamde maT unda SeeZ-
loT operatorTan mxedvelo-
biTi kontaqtis damyareba; 
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Sesrulda Tu ara moqmedeba sworad   SeniSvna 
manqanis gaSveba     

daayeneT akumulatoris gamTiSveli (Tu aseTiT aris aRWurvili) ON pozici-
aSi  

    

gaaaqtiureT dgomis muxruWi     

daaregulireT savarZeli, daaregulireT sarkeebi, SeikariT usafrTxoebis 
Rvedi 

    

mimarTulebis saxeluri daayeneT NEUTRAL poziciaSi     

darwmundiT, rom cicxvi daSvebulia miwaze     

cicxvis marTvis saxeluri daayeneT HOLD poziciaSi     

darwmundiT, rom sxva personali ar imyofeba manqanaze     

mieciT xmovani signali     

Tu aris amis saWiroeba, gamoiyeneT START AID gadamrTveli     

gadaatrialeT da daayeneT gasaRebi ON poziciaSi      

CaatareT gaSvebis wina Semowmeba an miaqcieT yuradReba sistemebis TviT-
Semowmebas (Tu aseTiT aris aRWurvili) 

    

gadaatrialeT da daayeneT gasaRebi START poziciaSi. daatrialeT Zrava     

Zravas gaTboba     
acaleT Zravas gaTboba     

imisaTvis rom daCqardes hidravlikuri sistemis elementebis gaTboba, Car-
TeT da gamorTeT cicxvis marTvis saxelurebi 

    

aamoZraveT marTvis yvela mowyobiloba, rom zeTi amoZravdes da gaTbes 
hidravlikur sistemaSi 

    

aamoZraveT manqanis marTvis sistema. SeamowmeT samuxruWe sistema (samuSao 
da dgomis) 

    

SeamowmeT meoreuli marTva (Tu aseTiT aris aRWurvili manqana)     

Tvalyuri adevneT indikatorebs     

moZraobis dawyeba     

darwmundiT, rom siaxloves aravin aris     

aswieT miwaze daSvebuli cicxvi     

daaWireT muSa muxruWis saterfuls     

gaaTavisufleT manqana dgomis muxruWisagan     

transmisiis marTvis saxeluri daayeneT sasurveli gadaadgilebis mimar-
Tulebis poziciaSi 

    

auSviT muSa muxruWis saterfuls fexi da daaWireT aqseleratoris sater-
fuls. 

    

manqanis gamorTva     

gaaCereT manqana swor adgilas.     

gaaaqtiureT dgomis muxruWi     

dauSviT cicxvi     

gacivebis  mizniT amuSaveT Zrava uqm svlaze 5 wuTis ganmavlobaSi      

moatrialeT gasaRebi poziciaSi OFF da amoaZvreT igi     

CamodiT manqanidan "sami sayrdeni  wertilis wesis" dacviT     

dablokeT borblebi da amoiReT gasaRebi Tu manqanas tovebT didi xnis gan-
mavlobaSi 

    

CamoasxiT sahaero avzSi dagrovebuli wyali (Tu aseTiT aRWurvilia manqana)     

CaatareT garegani daTvaliereba     

operatori                        TariRi                 dro            .                 
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masalebis gadaadgileba, yrilis mo-
wyoba, aseTia samSeneblo moedanze 
mimdinare operaciebis CamonaTvali. 
hidravlikuri eqskavatori efeqturi  
samSeneblo manqanaa, radgan yvela am 
CamoTvlili operaciis Catarebis 
unari Seswevs.  

   eqskavatorSi yvelaze mniSvne-
lovania misi wina nawili. wina 
nawili Sedgeba Semdegi komponente-
bisagan: isari (qveda elementi), mxa-
ri (Sua elementi) da cicxvi (mowi-
nave elementi, romelic gamoiyeneba 
miwis samuSaoebis Sesasruleblad). 
SesaZlebelia cicxvis nacvlad sxva 
tipis aRWurvilobis damontaJeba, 
romelTa gamoyenebis sferoebia _ 
dawyebuli samSeneblo da damTavre-
buli ngreviTi samuSaoebiT.     

 Tanamedrove hidravlikuri eqs-
kavatori Zalian moqnili sistemaa. 
mas SeuZlia praqtikulad yvela 
tipis samuSaos Sesruleba samSene-
blo moednebze. eqskavatorebi samSe-
neblo teqnikis umniSvnelovanesi 
tipia.  

 adamianis fizikuri SesaZle-
blobisgan gansxvavebiT, eqskavato-
rebs SeuZlia Zalian didi energiis 
gamomuSaveba ("samuSaos zeTis wneva 
asrulebs"). warmoidgineT wylis sa-
TamaSo pistoleti. Tu am pisto-

hidravlikuri        

eqskavatori 

 hidravlikuri eqskavatore-
bis gamoyenebis areali Zalian 
didia mTeli msoflios masStabiT - 
saxlebis da gzebis mSenebloba, 
stiqiiT dazaralebuli regionebis 
aRdgena, socialuri infrastruq-
turis mSenebloba.  

buldozeri aris erT-erTi yvelaze 
kargi samSeneblo manqana, romelsac 
xSirad "gruntis zedapiris gasas-
worebels" uwodeben. zedapiris gas-
woreba mxolod erTia im opera-
ciaTagan, rac dRevandel samSeneb-
lo moednebze sruldeba. gruntis 
amoReba, TviTmclelebis qviSiT da 
xreSiT datvirTva, mZime samSeneblo 
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vators aseve SeiZleba cicxvis nacv-
lad miuerTdes sxva aRWurviloba 
(magaliTad, satexi).       

 ukanacicxviani mTxrelebi uni-
versaluri manqanebia. SezRudul 
sivrceSi maTi gamoyeneba bevrad 
ufro advilia, vidre eqskavatoris. 
miuxedavad amisa, eqskavators aqvs 
yvela im damatebiTi aRWurvilobis 
ekvivalenti, rac - ukanacicxvian 
mTxrelebs. iq, sadac saWiroa sim-
Zlavre, eqskavatori Seucvlelia. 
eqskavatorebs SeuZlia bevrad didi 
moculobis gayinuli gruntis amo-
Reba.  

 eqskavatoris operatorebi, ro-
gorc wesi, mravalprofiliani spe-
cialistebi arian. Tu SegiZliaT 
imuSaoT eqskavatorze, maSin aseve 
SeZlebT muSaobas ukanacicxvian sat-
virTvelze.  

eqskavatoris usafrTxoebis 
sistemis elementebi 

• eleqtruli sistemis yvela kom-
ponenti izolirebulia da ga-
Tvlilia samuSao pirobebis 
farTo speqtrze; 

• eleqtruli amZravebi, Semad-
geneli agregatebi da eqskava-
toris sistemebi aRWurvilia 
TviTkontrolis meqanizmebiT, 
rac mniSvnelovnad aadvilebs 
sistemebis mtyunebis mizezebis 
povnas; 

letis safrqvevs davluqavT, dguSis 
gadaadgileba SeuZlebeli iqneba. 
amis mizezia is, rom wylis mocu-
loba ar icvleba, rodesac masze ra-
Rac ZaliT vmoqmedebT. swored am 
principzea damyarebuli hidravli-
kuri sistemis muSaoba. 

 hidravlikuri sistemis muSa-
obis principi Zalian martivia. hid-
ravlikuri tumboTi gadaqaCuli zeTi 
miemarTeba cilindris Wokis an ci-
lindris Zros Rrusaken. imis mixed-
viT, Tu rogoria zeTis dinebis mi-
marTuleba mocemul momentSi, dgu-
Sic Sesabamisad gadaadgildeba.    

  zamTris pirobebSi miwa SeiZ-
leba gayinuli iyos da saWiro gax-
des gruntis amoReba - eqskavatori 
aris zustad is saSualeba, romelic 
am samuSaos Seasrulebs. am samuSaos 
Sesruleba SeiZleba cicxvisTvis 
problemuri aRmoCndes, magram eqska-
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operatoris usafrTxoebis     
elementebi 

• gazrdilia operatoris kabinis 
Siga sivrce da farTobi. kabi-
naSi advilad Sesasvlelad da 

• amZrav moduls ar aqvs arc 
erTi moZravi eleqtruli kon-
taqti, aqvs minimaluri raodeno-
bis moZravi meqanikuri elemen-
tebi, rac zrdis teqnikuri 
momsaxurebis efeqturobas da 
usafrTxoebas; 

• Teoriulad siCqareTa SerCevis 
usasrulo diapazoni (ara aqvs 
gadacemaTa kolofi). operato-
rebs SeuZliaT mTlianad moax-
dinon koncentrireba samuSaoze 
da ara gadacemaTa kolofis 
gadarTvebze da Sesabamisi siC-
qareebis SerCevaze. swavlebis 
procesic aseve gamartivebulia; 

• ekologiuroba gamoixateba Sem-
cirebuli sawvavis xarjiT amo-
Rebuli gruntis moculobis 
erTeulze (kuburi metri). kom-
ponentebic aseve izolirebulia, 
rac gamoricxavs gamoJonvebs da 
samuSao siTxeebis dabinZurebas; 

• ZravasTan advili misasvleli 
aiolebs momsaxurebas da zrdis 
usafrTxoebas. 

Zravas gamorTvis gadamrTveli  

• ergonomiuli marTvis organoebs 
aqvs regulirebis saSualeba da 
msubuqad datvirTulia. marTvis 
saSualebebis da gadamrTvele-
bis ganlageba iseTia, rom maTi 
marTva advilia operatoris sa-
varZlidan; 

• erTagregatiani gaTbobis, venti-

operatoris savarZeli 

kabinis Siga xedi  

gamosasvlelad kari gareT iRe-
ba; 

• kabinidan xilvadoba wina da 
gverdiT mxares gazrdilia 35%-
iT;  

• xmauris done kabinaSi Semcire-
bulia 50%-iT da 73 decibels 
Seadgens; 
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sistema, elqtrosistemebi da 
hidravlikuri tumbo. 

• akumulatoris gamTiSveli uz-
runvelyofs eleqtroamZravis 
da kvebis sistemebis gaTiSvas 
momsaxurebis usafrTxod Cata-
rebisaTvis. 

• "Caterpillar Electronic Technician"  aris 
eleqtroamZravis, agregatebis 
da eleqtruli sistemebis Ziri-
Tadi sadiagnostiko mowyobilo-
ba. 

• Zravas nakveTuris didi zomis 
luqebi uzrunvelyofs Zravas-
Tan srul da usafrTxo midgo-
mas. 

eqskavatoris CarTvisa da 
gamorTvis procedurebis 
nusxa 

 Semdeg gverdze mocemulia 
eqskavatoris CarTvisa da gamorTvis 
procedurebis nusxa. swavlisas ze-
moxsenebuli nusxa daexmareba stu-
dentebs manqanis CarTvisa da ga-
morTvis unar-Cvevebis gamomuSavebasa 
da moqmedebis Tanmimdevrobis damax-
sovrebaSi, xolo muSaobis dawyebis 
Semdeg kursdamTavrebulebs SeuZli-
aT gamoiyenon manqanis  CarTvisa da 
gamorTvis procedurebis nusxa yo-
veldRiuri saqmianobisas. 

laciisa da kondicirebis sis-
tema ikvebeba komponentebis mkve-
bavi gamanawilebeli kolofidan. 
Zravas uqmi svlis drosac ki 
kondicirebis sistema uzrunve-
lyofs maqsimalur gacivebas; 

• informaciis asaxvis integrire-
buli displei uzrunvelyofs 
eqskavatoris sistemebis mdgo-
mareobis, aseve eqskavatoris 
usafrTxoebasa da momsaxurebas-
Tan dakavSirebuli informaciis 
mowodebas; 

haeris filtri  

• operators saSualeba aqvs daap-
rogramos eqskavatoris wina da 
ukusvlis siCqareebi da Semdeg, 
Rilakze TiTis daWeriT, gaa-
aqtiuros damaxsovrebuli pa-
rametrebi. 

momsaxurebis usafrTxoeba 

• daxrili kabina uzrunvelyofs 
advilmiRwevadobas ZiriTad ag-
regatebTan-generatori, amZravi 

momsaxurebis misadgomi  
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Sesrulda Tu ara moqmedeba sworad   SeniSvna 

manqanis gaSveba     

daayeneT akumulatoris gamTiSveli (Tu aseTiT aris aRWurvili) ON 
poziciaSi  

    

gaTiSeT hidravlikuri Camketis marTvis saxeluri     

daaregulireT savarZeli, SeikariT usafrTxoebis Rvedi     

darwmundiT, rom cicxvi daSvebulia miwaze     

gadaiyvaneT joistiki HOLD poziciaSi      

darwmundiT, rom sxva personali ar imyofeba manqanaze     

daayeneT Zravis marTvis saxeluri  LOW IDLE poziciaSi      

gadaatrialeT da daayeneT gasaRebi ON poziciaSi      

gaakeTeT gaSvebis wina Semowmeba monitorze     

gadaatrialeT da daayeneT gasaRebi START poziciaSi,  aamuSaveT Zrava     

Zravas gaTboba     

Tvalyuri adevneT indikatorebs da darwmundiT, rom maCvenebleli 
aris dasaSveb zRvrebSi 

    

daelodeT 5 wuTi, sanam Zrava ar gaTbeba     

CarTeT Hhidravlikuri Camketis marTvis saxeluri     

CarTeT da gamorTeT cicxvis marTvis saxelurebi, rom daCqardes 
hidravlikuri sistemis elementebis gaTboba 

    

aamoZraveT marTvis yvela mowyobiloba, rom zeTi amoZravdes da gaT-
bes hidravlikur sistemaSi 

    

Tvalyuri adevneT indikatorebs     

moZraobis dawyeba     

darwmundiT, rom siaxloves aravin aris     

mieciT xmovani signali     

aswieT miwaze daSvebuli cicxvi     

moZraobis dawyebamde darwmundiT, rom iciT kabinis da Sasis 
urTierTmdebareoba 

    

daayeneT Zravas marTvis saxeluri sasurvel brunTa ricxvze     

daaWireT gadaadgilebis saxelurebs an saterfulebs sasurveli mimar-
TulebiT gadaadgilebisaTvis 

    

manqanis gamorTva     

gaaCereT manqana swor adgilas     

dauSviT cicxvi     

gaaaqtiureT hidravlikuri Camketi     

gadaiyvaneT Zravis marTvis saxeluri LOW IDLE  poziciaSi da amuSaveT 
Zravi 5 wuTis ganmavlobaSi, rom misi temperatura gaTanabrdes 

    

moatrialeT gasaRebi OFF  poziciaSi da amoaZvreT igi     

gadarTeT akumulatoris gamTiSveli OFF poziciaSi      

CamodiT manqanidan "sami sayrdeni wertilis wesis" dacviT     

CaatareT garegani daTvaliereba.     

operatori                       TariRi                    dro             .  
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Zravebi

benzinis Zrava aris Sigawvis 

Zrava naperwklovani (eleqtro) anTe-

bis sistemiT, romelic muSaobs 

benzinsa da msgavs aalebad sawvavze.  

 benzinis Zrava dizelis Zrav-

isgan gansxvavdeba sawvavisa da ha-

eris Serevis meTodiT, aseve imiT, 

rom wvis procesis wamosawyebad igi 

iyenebs amnTeb sanTlebs. dizelis 

ZravaSi mxolod haeri ikumSeba (da 

Sesabamisad, cxeldeba kidec), saw-

vavi ifrqveva Zalian cxel haerSi 

kumSvis taqtis bolos da TviTa-

inTeba. benzinis ZravaSi Cveulebriv 

sawvavi da haeri winaswar SekumS-

vamde Seereva erTmaneTs (Tumca 

zogierT Tanamedrove ZravaSi saw-

vavi pirdapir cilindrSi Seifr-

qveva).

rebiT (SekumSvis dabali koeficien-

tis gamo), aseve is faqtic, rom 

benzini dizelis sawvavze swrafad 

iwvis. Tumca benzinis ZravasTvis 

damaxasiaTebeliEkumSvis dabali ko-

eficientis gamo, isini dizelis 

Zravaze naklebad efeqturad mu-

Saobs.

muSaobis ciklebi 

benzinis Zrava SeiZleba muSaobdes 

oTxtaqtiani an ortaqtiani cikle-

biT. muSaobis ciklebze dawvrile-

biTi informaciis misaRebad ixileT: 

oTxtaqtiani cikli; 

ortaqtiani cikli; 

“vankelis” (dguSiani) Zrava; 

cilindrebis ganlagebis gavr-

celebuli formebia 1-dan 6-mde ci-

lindris sworxazovani ganlageba da  

2-dan 16-mde cilindris V-sebri gan-

lageba. patara aeroplanebsa da mo-

tocikletebze SexvdebiT Zravebs 

horizontalurad ganlagebuli cil-

indrebiT, rac V-sebri Zravas gabr-

tyelebul variants waagavs. amgvari 

Zravebi XX saukunis 90-ian wlebSi 

“folksvagenis” safirmo niSnad mo-

iazreboda. Zravebi horizontalurad 

ganlagebuli 6 cilindriT dRemde 

gamoiyeneba Tanamedrove “porSesa” 

da “subarus” markebis manqanebSi. 

horizontalurad ganlagebuli cil-

indrebis mqone Zravebi ZiriTadad 

haeriT civdeba. naklebad gavrcele-

bulia, Tumca sayuradReboa W-sebri

Zrava, romelic maRali siCqaris man-

qanebzea gaTvlili. igi gverdigverd 

dawyobili ori V-sebri Zravis tol-

fasia. alternativad moisazreba ase-

ve rotoruli da varskvlavisebri 

Zravebi; am ukanasknels aqvs erT- 

erT wreze ganlagebuli 7 an 9 ci-

lindri, an or wreze ganlagebuli 

10 an 14 cilindri.

benzinis Zravebi SeiZleba hae-

ris meSveobiT civdebodes, hqondes 

gacivebis wiboebi (cilindris zed-

Bbenzinis Zrava 

adre haerisa da sawvavis wi-

naswari Sereva karbiuratorSi xde-

boda, Tumca axlandel ZravebSi 

(patara Zravebis garda) sawvavi cil-

indrSi eleqtronulad kontrolire-

badi procesis meSveobiT Seifrqveva. 

benzinis Zrava ufro did siCqareze 

muSaobs, vidre dizelis Zrava. amis 

mizezia is, rom benzinis Zravas 

dguSi, barbaca da muxla lilvi 

msubuqia  dizelis ZravasTan Seda-

Zravebi
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apiris gasazrdelad) da cilindris 
Tavi. aseve, arsebobs Zravebi, romle-
bic siTxis saSualebiT civdeba, 
wylis perangisa da radiatoris meS-
veobiT. adre gamacivebel siTxed 
wyali gamoiyeneboda, magram dRes 
igi narevma Secvala, romelSic 
Cveulebriv wyali da eTileng-
likoli an propilenglikoli Sedis. 
am narevebs gayinvis dabali, xolo 
duRilis ufro maRali temperatura 
aqvs, vidre wyals. garda amisa, 
narevi Zravas koroziisagan icavs. 
Tanamedrove antifrizebi Seicavs 
sapox masalebsa da sxva danamatebs, 
rac wylis tumbos SemamWidroebel 
Suasadebebsa da sakisrebs icavs. 
rogorc wesi, gamagrilebeli sis-
tema odnav SekumSulia, raTa gama-
civebeli siTxis duRilis tempera-
tura kidev ufro gaizardos.  

SekumSvis koeficienti gamo-
iTvleba cilindrisa da wvis kamere-
bis saerTo moculobebis SedarebiT 
SekumSvis taqtis dasawyissa da mis 
bolos. ufro gasagebad rom vTqvaT, 
rac ufro maRalia SekumSvis koefi-
cienti, miT ufro efeqturad muSa-
obs Zrava. Tumca, saWiroa SekumSvis 
koeficientis garkveulwilad Sez-
Rudva, raTa Tavidan aviciloT 
haerisa da sawvavis narevis naadrevi 
anTeba, ramac SeiZleba Zravas da-
zianeba gamoiwvios. Tanamedrove av-
tomobilebis Zravebis SekumSvis ko-
eficienti ZiriTadad gaxlavT 9:1 da 
10:1, Tumca ufro maRal siCqareze 
gaTvaliswinebul, maRali oqtanobis 
sawvavze momuSave ZravebSi es maCve-
nebeli 11 da 12:1-mde SeiZleba ga-
izardos.  

benzinis ZravaSi gamoiyeneba 
naperwklovani anTebis sistema; na-
perwkali warmoiqmneba magnetos an 
akumulatoris  saSualebiT. Taname-
drove manqanebis ZravebSi anTebis 
procesi regulirdeba Zravas marT-
vis eleqtronuli blokis meSveobiT.  

dizelis Zrava 

dizelis Zrava (romelic aseve 
cnobilia, rogorc Zrava, sadac saw-
vavis aaleba xdeba  SekumSvis Sede-
gad) gaxlavT Sigawvis Zrava, ro-
melic anTebisaTvis iyenebs kumSvi-
sas warmoqmnil siTbos, raTa dawvas 
sawvavi, romelic wvis kameraSi kumS-
vis ukanasknel etapze Seifrqveva. 
amiT igi gansxvavdeba naperwklovani 
anTebis sistemebis mqone Zravebisa-
gan, rogoricaa benzinis Zrava, ro-
melic haerisa da sawvavis narevis 
asaaleblad asanTeb sanTels iye-
nebs. dizelis Zravas muSaobis prin-
cipi efuZneba e.w. dizelis cikls 
(SekumSvis Sedegad sawvavi narevis 
aalebis cikli). rogorc Zrava, ise 
Termodinamikuri procesi SeimuSava 
rudolf dizelma 1897 wels. 

dizelis Zravas aqvs maRali 
Termoefeqturoba nebisimier Cve-
ulebriv Siga Tu sxva ZravebTan Se-
darebiT, rac ganpirobebulia misi 
kumSvis maRali koeficientiT. daba-
li siCqaris dizelis Zravas (maga-
liTad, gemebisa da sxva obieqtebis 
Zravebi, romlebSic Zravas saerTo 
wona naklebmniSvnelovania) Termo-
efeqturoba xSirad 50 procents 
aWarbebs.  
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dizelis Zrava iwarmoeba or- 
da oTxtaqtian versiebad. Tavdapir-
velad dizelis Zrava gamoiyeneboda 
stacionaruli orTqlis Zravis nac-
vlad, radgan ufro efeqturi iyo. 
1910-iani wlebidan isini gamoiyene-
boda wyalqveSa navebsa da gemebze. 
mogvianebiT - lokomotivebze, did 
satvirTo manqanebsa da eleqtro-
energiis gamommuSavebel danadga-
rebze. 1930-iani wlebSi dizelis 
Zravebs SezRuduli raodenobiT  
iyenebdnen avtomobilebze.  

benzinis ZravaSi es maCvenebeli 8-
dan 14-baramdea (0.80-dan 1.4 mili-
paskalamde). aseTi maRali kumSvado-
bisas haeri cxeldeba 550 gradu-
samde celsiusis skaliT (fa-
renheitis skaliT 1,022 gradusi). 
rodesac SekumSvis taqti TiTqmis 
piks miaRwevs, sawvavi pirdapir Se-
ifrqveva wvis kameraSi SekumSul 
haerSi. Zravas konstruqciis  mixed-
viT, es SeiZleba iyos Rru (Cveule-
briv, toroiduli) sanTlis Tavze, 
an gamSvebi wvis kamera. sawvavis in-
Jeqtori uzrunvelyofs sawvavis 
wveTebad gafrqvevas da Tanabrad 
ganawilebas. SekumSuli haeris mier 
gamoyofili siTbo wveTebis zed-
apiridan sawvavs aorTqlebs. saw-
vavis orTqli aaldeba wvis kameraSi 
SekumSuli haeris mier gamoyofili 
siTbos meSveobiT, wveTebi ganag-
rZobs aorTqlebas da wvas, nel-
nela pataravdeba, sanam maTSi arse-
buli sawvavi mTlianad ar daiwveba. 
aorTqlebis dasawyisi iwvevs aale-
bis Seyovnebas da dizelis Zravas-
Tvis damaxasiaTebel specifikuri 
xmas, romelic warmoiqmneba maSin, 
rodesac orTqli aRwevs aalebis 
temperaturas, rac dguSze wnevis 
uecar matebas iwvevs. amis Semdeg 
wvis airebis swrafi gafarToeba 
dguSs qvemoT swevs da Zalas gadas-
cems muxla lilvs. saaviacio  Zra-
vac dizelis principze muSaobs, im 
sxvaobiT, rom sawvavisa da haeris 
Sereva xdeba wvis kameris gareT 
karburaciis sistemis meSveobiT.  

 garda Zlieri kumSvisa, ro-
melic saSualebas iZleva, wva aale-
bis calkeuli sistemis gareSe gan-
xorcieldes, Zravas efeqturobas 
aseve sagrZnoblad zrdis kumSvis 
maRali koeficienti. 

 benzinis ZravaSi, sadac saw-
vavi da haeri erTmaneTs cilindrSi 
Sesvlamde ereva, kumSvis koeficien-
tis zrda SezRudulia, rom ar 
Seaferxos winaswari aalebis proce-
si. radgan dizelis ZravaSi mxolod 

dizelis Sigawvis Zrava ben-
zinze momuSave “otos” ciklis Zra-
vasagan imiT gansxvavdeba, rom asan-
Tebi sanTlis nacvlad sawvavis 
asaaleblad iyenebs SekumSul, cxel 
haers (naperwklovani aalebis nacv-
lad kumSvis Sedegad warmoqmnil 
aalebas).  

dizelis Zravas wvis kameraSi 
Tavdapirvelad mxolod haeri Se-
iwoveba. Semdeg haeri ikumSeba Cve-
ulebriv 15:1 da 22:1 kumSvis koefi-
cientiT, Sedegad miiReba 40-bariani 
wneva (4.0 milipaskali; 580 girvanqa 
kvadratul duimze), maSin, rodesac 



68 

 

haeris SekumSva xdeba, xolo sawvavi 
cilindrSi TiTqmis zeda mkvdar 
wertilamde miRwevisas Sedis, dro-
ze adre afeTqeba ar aris problema 
da kumSvis koeficientic Sesaba-
misad gacilebiT maRalia.  

sawvavis miwodeba 

dizelis Zravas umTavresi 
nawilia meqanikuri an eleqtronuli 
regulatori, romelic marTavs Zra-
vas maqsimalur da uqmi svlis siC-
qareebs sawvavis miwodebis mixedviT. 
otos ciklze momuSave Zravebisgan 
gansxvavebiT, dizelis ZravaSi Sema-
vali haeris nakadi ar droselirde-
ba da regulatoris gareSe SeuZle-
belia stabiluri uqmi svlis siCqa-
ris SenarCuneba. izrdeba siCqaris 
gadaWarbebis albaToba, ramac SeiZ-
leba gamoiwvios Zravas dazianeba. 
sawvavis ganawilebuli Sefrqvevis 
meqanikuri marTvis sistemebs Zravi-
Tan SeerTebuli kbilanuri gadacema 
amoZravebs. es sistemebi datvirTvi-
dan da siCqaridan gamomdinare, saw-
vavis miwodebis marTvisaTvis iyenebs 
zambarebisa da sapirwoneebis kombi-
nacias. 

Tanamedrove eleqtronuli 
marTvis dizelis ZravaSi sawvavis 
miwodebis regulirebis mizniT iye-
neben eleqtronuli marTvis moduls 
(ECM) an eleqtronuli marTvis 
bloks (ECU). ECM/ECU sensoris meS-
veobiT iRebs Zravas brunvis sixSi-
ris signals da sxva samuSao parame-
trebs, rogoricaa Semwovi koleqto-
ris wneva da sawvavis temperatura 
da Zaluri amZravis gamoyenebiT are-
gulirebs sawvavis raodenobasa da 
Sefrqvevis moments, maqsimaluri 
simZlavrisa da efeqturobis da  
minimaluri emisiis uzrunvelsayo-
fad. Zravas cilindrSi sawvavis Se-
frqvevis momentis regulireba emi-
siis minimumamde dayvanisa da saw-
vavis maqsimaluri ekonomiis (efeq-
turobis) uzrunvelyofis pirobaa. 
Sefrqvevis dro muxla lilvis 

brunvis gradusebiT izomeba zeda 
mkvdar wertilamde. magaliTad, Tu 
ECM/ECU sawvavis Sefrqvevas maSin 
iwyebs,  rodesac  dguSi 10 gradusi-
Taa zeda mkvdar wertilamde, Sefr-
qvevis moment aris 10 gradusi zeda 
mkvdar wertilamde. optimaluri mo-
mentis gansazRvra damokidebulia 
Zravas dizainze, aseve misi brunvis 
siCqaresa da datvirTvaze.   

Sefrqvevis naCqarev dawyebas 
(sanam dguSi Sefrqvevis moments-
zeda mkvdar wertils miaRwevs) 
Sedegad ufro didi Siga cilindru-
li wneva da maRali temperatura 
mosdevs, aseve SedarebiT maRalia 
efeqturoba, magram amave dros Se-
frqvevis naCqarevi dawyeba Zravas 
gaZlierebul xmaursa da azotmJavas 
mometebul emisias iwvevs, ufro 
maRali wvis temperaturis gamo. Se-
frqvevis dawyebis Seferxeba aras-
ruli wvis, sawvavis efeqturobis 
Semcirebis  da gamonabolqvis ra-
odenobis gazrdis mizezia. 

ZiriTadi upiratesobebi 

dizelis Zravas ramdenime upirate-
soba aqvs sxva Sigawvis ZravasTan 
SedarebiT:  

• imave datvirTvis mqone benzinis 
ZravasTan SedarebiT nakleb 
sawvavs xarjavs, Zravas wvis Se-
darebiT maRali temperaturisa 
da gafarToebis meti koeficien-
tis gamo. benzinis Zrava margi 
qmedebis koeficienti Cveuleb-
riv 0.25-ia, maSin roca dizelis 
Zrava sawvavis energiis daax-
loebiT 30 procents gardaqmnis 
meqanikur energiad. 

• ara a q vs  m aRali Z ab v i s 
eleqtroanTebis sistema, ris 
gamoc saimedoobis maRali maCve-
nebliT gamoirCeva da tenian ga-
remos advilad egueba. koWebis, 
anTebis sanTlebis mavTulebis 
da a.S. arqonis gamo gamoricx-
ulia radioeTeris SeSfoTebebi, 
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romelic navigaciis sistemasa 
da sakomunikacio danadgarebze 
zemoqmedebs, rac gansakuTrebiT 
mniSvnelovania sazRvao da sa-
haero gamoyenebisTvis. 

• benzinis ZravasTan SedarebiT 
uwyvetad uzrunvelyofs gaci-
lebiT met nominalur simZlav-
res. 

• dizelis Zravas benzinis Zravas-
Tan SedarebiT Cveulebriv daax-
loebiT orjer meti saeqsplu-
atacio vada aqvs, gaZlierebuli 
nawilebis gamo, xolo dizelis 
sawvavs benzinze ukeTesi sapoxi 
Tvisebebi aqvs. 

• dizelis sawvavi bevr SemTxve-
vaSi benzinze usafrTxod miiC-
neva. Tumca dizelis sawvavi 
Riad iwvis patruqis meSveobiT, 
igi ar aris feTqebadi da ar ga-
moyofs didi raodenobis aale-
bad nivTierebebs. dizelis da-
bali orTqlis wneva gansakuT-
rebul upiratesobas warmoad-
gens sazRvao gamoyenebisas, sa-
dac haerisa da sawvavis feT-
qebadi nazavis dagroveba did 
safrTxes qmnis. amave mizezis 
gamo, dizelis Zravas ar axasi-
aTebs orTqlis sacobis warmo-
qmna. 

• benzinisa da turbinis ZravebTan 
SedarebiT, romlebic propor-
ciulad met sawvavs wvaven nawi-
lobrivi gamosavali simZlavris 
SemTxvevaSi, dizelis Zrava saw-
vavis TiTqmis ucvlel efeqtu-
robas inarCunebs nebismieri 
nawilobrivi datvirTvis Sem-
TxvevaSi (daxarjuli sawvavis 
fardoba  gamomuSavebul energi-
asTan). 

• gagrilebiTa da gamonabolqviT 
gamoiyofa SedarebiT naklebi 
narCeni siTbo. 

• dizelis SemTxvevaSi miwodebis 
wneva SezRudulia mxolod Zra-

vas komponentebis simtkiciT da 
ara benzinis sawvavis muxtis wi-
naswari detonaciiT, rogorc 
benzinis Zravas SemTxvevaSi. 

gamonabolqvSi mxuTavi airis Semcve-
loba minimaluria, amitom dizelis 
Zrava SaxtebSi gamoiyeneba. 

biodizeli iolad sinTezirebadi 
sawvavia, romlis warmoebisas nav-
Tobi ar gamoiyeneba. biodizeli 
SeiZleba gamoyenebul iqnes dizelis 
Zravebis umetesobaSi ,  xolo 
benzinis Zravas biodizelze muSa-
obisaTvis sWirdeba gadakeTeba an  
biodizels ureven benzinSi (maga-
liTad, eTanolian benzinSi), rac 
dizelis Zravas aSkara upiratesobas 
aniWebs.   

Zravis gaSveba civ amindSi 

sicivis dros winakameris mqo-
ne dizelis Zravebis CarTva Znelia, 
radgan cilindris bloki da cilin-
dris Tavi STanTqaven SekumSvis 
Sedegad gamoyofil siTbos, rac 
xels uSlis anTebas, zedapiris 
moculobasTan fardobis SedarebiT 
maRali koeficientis gamo. amitom 
winakameris mqone ZravebSi gamo-
iyeneba  winakameraSi moTavsebuli 
patara eleqtrogamaTboblebi. aseT 
Zravebs zogadad SekumSvis ufro 
maRali 19:1-dan 21:1-mde koeficienti 
axasiaTebT. dabali siCqarisa da Se-
darebiT maRali da saSualo siC-
qaris dizelis Zravebs, romlebic 
SekumSuli haeris meSveobiT ir-
Tveba, gamaTboblebi ara aqvs da Se-
kumSvis koeficientebi daaxloebiT 
16:1-ia.  

gasqeleba 

dizelis sawvavs civ amindSi Se-
dedeba an gasqeleba axasiaTebs, rac 
gamoixateba dizelis sawvavis nawi-
lobriv kristalizaciiT. krista-
lebi sawvavis magistralSi war-
moiqmneba (gansakuTrebiT sawvavis 
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moiqmneba (gansakuTrebiT sawvavis 
filtrebSi), rac ZravaSi sawvavis 
miwodebis gauaresebas da Zravas mu-
Saobis Sewyvetas iwvevs. am proble-
mis gadasaWrelad sawvavis avzebSi 
da sawvavis magistralebis garSemo 
dabali mwarmoeblurobis mqone 
eleqtrogamaTboblebi gamoiyeneba. 
amasTan erTad, Zravebis umetesobas 
aqvT Warbi sawvavis dabrunebis sis-
tema, romlis meSveobiTac zedmeti 
sawvavi inJeqtoruli tumbodan da 
inJeqtorebidan sawvavis avzSi brun-
deba. rodesac Zrava gaTbeba, dabru-
nebuli Tbili sawvavi xels uSlis 
avzSi sawvavis gasqelebas. sawvavis  
danamatebis meSveobiT gaumjobesebis 
gamo, kristalizacia iSviaTad, mxo-
lod Zlieri yinvis dros xdeba, ma-
Sin, rodesac manqanis asamuSaveblad 
dizelisa da navTis narevi gamo- 
iyeneba.   

 

sawvav-sacxebi masalebi 

sawvavis xarisxi da saxeoba   

benzinis Zravas mxolod gar-
kveuli tipisa da xarisxis sawvaviT  
SeuZlia muSaoba. karbiuratoriT 
aRWurvil SedarebiT Zveli modelis 
Zravas sWirdeba sawvavi, romelic 
swrafad orTqldeba da qmnis wvi-
saTvis saWiro haerisa da sawvavis 
Tanafardobas. cilindrSi aRwevs 
haerica da sawvavic, amitom Tu Zra-
vas SekumSvis xarisxi Zalian maRa-
lia an sawvavi metismetad swrafad 
orTqldeba (da oqtanuri ricxvi 
Zalian dabalia), igi kumSvis Sede-
gad, naadrevad, dguSis svlis dam-
Tavrebamde aaldeba, rogorc dize-
lis ZravaSi. naadrevi aaleba iwvevs 
simZlavris dakargvas da droTa gan-
mavlobaSi dguSisa da cilindris 
mniSvnelovnad dazianebas. saWiroa  
iseTi sawvavi, romelic sakmaod kar-
gad orTqldeba, magram ara metis-
metad swrafad (naadrevi aalebis 
Tavidan asacileblad). es imas niS-
navs, rom benzinis ZravasaTvis mxo-
lod ramdenime tipis sawvavi gamod-
geba. garkveuli warmatebebi iqna 
miRweuli orsawvaviani Zravas saSu-
alebiT, romelSic iyeneben benzinsa 
da eTilis spirts,  benzinsa da 
propans, benzinsa da meTans.  

benzini  

benzini aris naxSirwyalbadi 
(Sedgeba wyalbadisa da naxSirbadis-
agan), romelic miiReba nedli navTo-
bis an navTobis gamoxdis saSuale-
biT. wvis dros benzini iSleba 
wyalbadisa da naxSirbadis atome-
bad, romlebic  uerTdeba Jangbadis 
atomebs. benzinis wvis Sedegi da-
mokidebulia mis yvelaze mniSvne-
lovan maxasiaTeblebze, rogoricaa 
oqtanuri ricxvi, aqroladoba, tyvi-
is Semcveloba da simkvrive.  
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oqtanuri ricxvi 

martivad rom vTqvaT, oqta-
nuri ricxvi gviCvenebs benzinis 
mdgradobas detonaciiT an cilin-
drSi arakontrolirebadi  wviT ga-
mowveuli detonaciuri kakunis anu 
mkveTri liTonisebri xmis mimarT. 
detonaciuri kakunis warmoqmnis mi-
zezi mravalgvaria. erT-erTia Tqveni 
manqanis ZravasaTvis Seuferebeli 
oqtanuri ricxvi. detonaciuri kaku-
nis warmoqmnis mizezis gasagebad 
unda icodeT, ratom ar warmoiqmneba 
kakuni. amisaTvis ganvixiloT wvis 
Cveulebrivi procesi.  

Cveulebrivi eqspluataciis pi-
robebSi aalebis sanTlis anTeba iw-
vevs sawvavisa da haeris narevis wvas 
wvis kameraSi. sanTlis anTebis Sem-
deg ali sanTlidan erTdroulad 
vrceldeba yvela mimarTulebiT. es 
ali Tanabrad da swrafad vrcel-
deba wvis kameraSi, sawvavisa da ha-
eris narevis mTlianad dawvamde. 
sawvavisa da haeris narevis Tana-
brad da swrafad gavrceleba mniS-
vnelovnad aris damokidebuli ben-
zinis oqtanur ricxvze.  

Tu oqtanuri ricxvi metisme-
tad dabalia, sawvavis/haeris Sekum-
Suli  narevi SeiZleba manam aaldes, 
sanam alis fronti am narevs miaR-
wevs da cilindrSi wvis ori are 
warmoiqmneba. Tanac pirvelad war-
moqmnili  wva kontrolirebadia, xo-
lo meore, axlad warmoqmnili wva 
uecar afeTqebas warmoadgens. wnevis 
aseTi swrafi zrda iwvevs deto-
naciur kakuns wvis kameraSi.  

wnevis swrafi mateba (rasac 
uecari afeTqeba iwvevs) dguSs azi-
anebs ise, TiTqos mas  boloSi mZime 
CaquCi daartyes. detonaciuri kakuni 
Zalze sazianoa ZravasaTvis, radgan 
iwvevs sakisris, dguSis Tavisa da 
Zravas sxva mniSvnelovani elemente-
bis zedmet cveTas. mZlavri deto-
naciuri kakuni saboloo jamSi anad-
gurebs Zravas. 

detonaciuri kakunis Tavidan 
acileba SesaZlebelia saTanado 
oqtanuri ricxvis mqone benzinis ga-
moyenebiT. oqtanis laboratoriuli 
gazomvis  Sedegad miRebul iqna e.w. 
“kvleviTi meTodiT dadgenili oqta-
nuri ricxvi” da “Zravas meTodiT 
dadgenili oqtanuri ricxvi”. zoga-
dad, “kvleviTi” oqtanuri ricxvi 6-
10 erTeuliT metia “Zravas” oqtanur 
ricxvze (erTi da imave benzinisaT-
vis). magaliTad, Tu benzinis “kvle-
viTi” oqtanuri ricxvi iyo 100, xo-
lo “Zravas” oqtanuri ricxvi – 90, 
tumboSi oqtanuri ricxvi iqneba 95.  

instruqciaSi, rogorc wesi, 
miTiTebulia mocemuli manqanisaT-
vis rekomendebuli benzinis tipi da 
oqtanuri ricxvi, Tumca oqtanuri 
ricxvis mimarT moTxovna SeiZleba 
Seicvalos manqanisa da misi eqsplu-
ataciis pirobebis Sesabamisad. Tu 
detonaciuri kakuni grZeldeba, da-
icadeT avzis dacarielebamde da  
iyideT SedarebiT maRali oqtanuri 
ricxvis benzini. ar SeisyidoT zed-
metad maRali oqtanuri ricxvis 
benzini. detonaciuri kakunis prob-
lemis gadasaWrelad imaze ufro 
maRali oqtanuri ricxvis benzinis 
yidva, vidre Tqveni ZravasaTvisaa 
saWiro, fulis fuWi xarjva iqneba.  

axali manqanis marTvisas grov-
deba wvis Sedegad warmoqmnili 
naleqi da aucilebelia oqtanis Sem-
cvelobis gazrda wonasworobis do-
nemde. Cveulebriv saWiroa 4-6 erTe-
uliT ufro maRali oqtanuri ri-
cxvi, vidre axali manqanisaTvis. Zra-
vas oqtanobis moTxovnilebis zrdas 
aseve iwvevs iseTi faqtorebi, ro-
goricaa haeris an Zravas ufro maRa-
li temperatura, simaRlis Sedare-
biT dabali niSnuli, dabali teni-
anoba, aalebis naperwklis naadrevi 
anTeba, sawvavis/haeris SedarebiT 
mwiri narevi, uecari gaqaneba, man-
qanis marTva xSiri SeCerebebiT, rac 
iwvevs namwvis dagrovebas wvis kam-
eraSi.  



72 

 

ebiT odnav unda SeayovnoT anTeba, 
rac Seamcirebs detonaciuri kakunis 
warmoqmnis albaTobas. eTilirebul 
sawvavze samuSaod gamiznul zogi-
erT avtomanqanas SeuZlia muSaoba 
tetraeTiltyviis mcire Semcvlobis 
mqone an araeTilirebul benzinze.  

aqroladoba  

nebismieri siTxis aqroladoba 
aris misi aorTqlebis unari. benzini 
rom daiwvas, is unda aorTqldes. 
swrafad aqrolebadi benzini aio-
lebs civi Zravas amuSavebas da is 
Tanabrad muSaobs Zravas gaTbo-
bamde. Tumca Tbil amindSi swrafad 
aqrolebadi benzinis gamoyeneba 
iwvevs karbiuratorian ZravaSi or-
Tqlis sacobis warmoqmnas. orTqlis 
sacobi warmoiqmneba im SemTxvevaSi, 
rodesac benzini manam orTqldeba, 
sanam karbiuratoris Jiklioramde 
miaRwevdes, sadac unda moxdes aor-
Tqleba. naadrevi aorTqleba SeiZle-
ba moxdes sawvavis sadenSi, sawvavis 
tumbosa an karbiuratoris seqciaSi. 
rodesac swrafad aqroladi benzi-
nis gamoyenebis Sedegad orTqlis 
sacobi warmoiqmneba, Zrava sawvavis 
gareSe rCeba da kargavs simZlavres 
an qreba. sezonisa da mdebareobis 
Sesabamisad mwarmoebeli cvlis 
advilad aqroladi komponentis Sem-
cvelobas benzinSi. orTqlis sacobi 
yvelaze xSirad adre gazafxulze 
warmoiqmneba, rodesac zogierT ben-
zinis avtogasamarT sadgurs jer 
ara aqvs miRebuli naklebad aqro-
ladi benzini.  

simkvrive  

simkvrive benzinis kidev erTi 
Tvisebaa, romelic gavlenas axdens 
sawvavis ekonomiaze da gviCvenebs, ra 
qimiuri energia aqvs sawvavs anu 
ramdeni litri sawvavia saWiro 100 
kilometris  gasavlelad. sxva-
dasxva tipis  benzinis  simkvriveebs 
Soris gansxvaveba 2%-ze naklebia, 
Tumca, SesaZlebelia, 4-8%-sac aR-

benzinis oqtanuri ricxvis Sedareba dize-
lis sawvavis cetanur ricxvTan. 

katalizuri neitralizatorebi 
da araeTilirebuli sawvavi  

1975 wlidan manqanebis udidesi 
nawili aRWurvilia katalizuri ne-
itralizatorebiT da Sesabamisad, 
aucilebelia araeTilirebuli saw-
vavis gamoyeneba. katalizuri neitra-
lizatoriT aRWurvil yvela manqa-
nas aqvs SezRuduli zomis Casasxme-
li yeli, sadac mxolod mcire zo-
mis sacmi eteva, romelic gamoiyene-
ba araeTilirebuli benzinis tumbo-
ebze. eTilirebuli sawvavis gamoye-
neba ar daazianebs Zravas, magram 
neitralizatori arafeqturi gaxde-
ba da garantias Zala daekargeba. 

tyviis Semcveloba 

Zvel, kumSvis SedarebiT ma-
Rali donis mqone Zravas sWirdeba 
maRali oqtanuri ricxvis mqone ben-
zini. benzinis oqtanuri ricxvis 
gazrdis yvelaze efeqturi saSuale-
ba iyo tetraeTiltyviis narevis da-
mateba. Tu eTilirebul sawvavze 
momuSave Zveli modelis manqanaSi 
Tqven mogiwevT tetraeTiltyviis 
mcire Semcvlobis mqone an araeTi-
lirebuli benzinis gamoyeneba, ro-
mlis oqtanuri ricxvi mwarmoeblis 
mier rekomendebulze mcirea, dro-
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miwodebis SeCerebis Sedegad daiwyes 
muSaoba aSS-is ucxoeTidan Semo-
sul navTobze damokidebulebis 
Sesamcireblad. alternatiuli saw-
vaviT daintereseba aseve gamoiwvia 
benzinSi detonaciuri kakunis sawi-
naaRmdego tyviis danamatebis Semci-
rebam an amoRebam. tyvis danamatebi 
amoRebul iqna katalizur neitra-
lizatorebTan maTi SeuTavseblobis 
gamo, romlebic TiTqmis yvela man-
qanasa da msubuq satvirTo manqana-
zea damontaJebuli.  

eTanoli  

eTanoli, rogorc narevi,  yve-
laze did yuradRebas imsaxurebs. is 
miiReba fermentaciis gziT sxvada-
sxva masalis, maT Soris marcvlisa 
da Saqris lerwmis safuZvelze, da-
axloebiT iseve, rogorc yurZnisa-
gan Rvino mzaddeba. aSS-is garemos 
dacvis saagentos mier nebadarTu-
lia eTanolis 10%-iani narevi ben-
zinTan, romelic iyideba, rogorc 
“super araeTilirebuli” an “premium 
araeTilirebuli” benzini, benzin-
spirti an raime specialuri aR-
niSvnis gareSe.  

meTanoli 

meTanoli miiReba bunebrivi 
airisagan, Tumca SeiZleba misi dam-
zadeba naxSirisagan, xisa da sxva 
masalisagan. eTanolis msgavsad me-
Tanoli zrdis benzinis oqtanur 
ricxvs da xels uSlis detonaci-
uri kakunis warmoqmnas katalizuri 
neitralizatoris efeqturobis Sem-
cirebis gareSe. meTanolis 5%-iani 
narevi 1-1.5 erTeuliT zrdis oqta-
nur ricxvs tumboSi.  

meTanoli aseve amcirebs nax-
SirJangis gamonabolqvs. samagierod: 

• meTanolis Semcveli sawvavi 
ekonomiuri veRar aris, gansa-
kuTrebiT uaxlesi modelebis 
manqanebSi. meTanolis 5%-iani 
Semcvelobis mqone benzinis 

wevdes. es imas niSnavs, rom imis mi-
xedviT Tu ra simkvrivis benzins 
iyenebT, erTi da imave raodenobis  
sawvaviT avtomanqanis mier gavlil 
manZilebs Soris sxvaoba SesaZle-
belia 4-8% iyos. 

gamwmendi misarTi  

 normebis Sesabamisad yvela 
benzins unda daematos gamwmendi 
misarTebi, romelsac namwvis makon-
trolebeli danamatebic ewodeba. 

mwarmoeblis mier benzinSi Ca-
matebuli misarTebi faqtobrivad 
iseve mniSvnelovania, rogorc oqta-
nuri ricxvi da aqroladoba. karbi-
uratoris/sawvavis safrqvevis gam-
wmendi misarTebi xels uwyobs kar-
biuratorisa da sawvavis safrqvevis  
mcire Rarakebis gawmendas da uz-
runvelyofs sawvavisa d haeris 
saTanado narevis warmoqmnas, rome-
lic aucilebelia avtomanqanis Ta-
nabari svlisas da benzinis ekonomi-
uri xarjvisaTvis. aseve arsebobs 
sxva misarTebi, romlebic gamoiyene-
ba wvis kameraSi namwvisa da fisis 
warmoqmnis, aseve koroziisa da cve-
Tis winaaRmdeg. am misarTebs Soris 
aRsaniSnavia manganumi. katalizuri 
neitralizatorebis danergvisa da 
amis Sedegad araeTilirebuli ben-
zinis gamoyenebis zrdasTan erTad, 
areTilirebul benzins xSirad uma-
teben manganums, rogorc detona-
ciuri kakunis sawinaaRmdego dana-
mats. manganumi efeqturia, magram 
tovebs mowiTalo nadebs amnTeb 
sanTelze, amitom, rodesac Tqveni 
manqanis amnTeb sanTlebs amoiRebT 
da Jangis msgavs nadebs dainaxavT, 
ar SeSindeT. es mxolod da mxolod 
manganumia da iseTive uvnebelia, 
rogorc tyviis nadebi, romlis 
Semcvleladac is gamoiyeneba.  

benzinebis narevi 

XX saukunis 70-ian wlebSi 
axlo aRmosavleTidan navTobis 
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lebi benzinisTvisaa gaTvalis-
winebuli da meTanoliani sawva-
vi maTze uaryofiTad moqmedebs. 
wyali ekvris meTanols da saw-
vavis avzidan is mTels sistema-
Si xvdeba. wyali iwvevs liTo-
nis komponentebis (spilenZis 
garda) korozias. meTanolis ma-
Rali koncentraciis zegavle-
niT plastmasisa da rezinis 
komponentebi jirjvdeba, kargavs 
simtkices da daWimulobas. 

benzinis ramdenime mwarmoebeli 
warmatebiT asaRebs bazarze benzins, 
romelic meTanolisa da Tanagam-
xsnelis danamatebs Seicavs, magram 
Zravasa da sawvavis sistemaze misi 
xangrZlivad zemoqmedeba jer ar 
aris Seswavlili da avtomanqanebis 
mwarmoeblebi ar iZlevian amgvari 
meTanoliani sawvavis gamoyenebis 
uflebas.   

Jangbadis Semcveli sawvavi zrdis 
sawvavis xarjs, radgan misi aaleba-
doba erT litrze SedarebiT nakle-
bia. aqroladi naerTebis naklebobis 
gamo cud meqanikur mdgomareobaSi 
myof manqanas SeiZleba hqondes 
xangrZlivi Seferxeba Zravas amuSa-
vebis Semdeg.  

gaumjobesebuli Sedgenilobis 
benzini Jangbadis Semcveli sawvavi-
sagan imiT gansxvavdeba, rom is ga-
moiyeneba mTeli wlis ganmavlobaSi 
da gamonabolqvis raodenoba Semci-
rebulia. Jangbadis Semcveli sawvavi 
ki gamiznulia zamTris periodSi 
naxSirJangis Semcvelobis  Sesamci-
reblad.  

dizelis sawvavi 

dizelis sawvaviT momuSave Zra-
vaSi meqanikuri inJeqtori sawvavs 
pirdapir wvis kameraSi an winaka-
meraSi aorTqlebs (benzinis Zravas 
karbiuratoris Jiklioris an sawva-
vis Sefrqvevis sistemis inJeqtori-
sagan gansxvavebiT, romlebic saw-

energotevadoba 2.5%-iT naklebia 
benzinis energotevadobaze; 

• meTanolis benzinTan Serevisas 
mniSvnelovnad izrdeba sawva-
vidan orTqlis gamoyofa. amas-
Tan erTad meTanolma SeiZleba 
gazardos azotis oqsidebis ga-
monabolqvi da uaryofiTad 
imoqmedos naxSiris filtris 
efeqtianobaze; 

• rogorc civ, ise cxel amindSi 
meTanoli iwvevs problemebs 
manqanis marTvisas. SesaZlebe-
lia, meTanolma Secvalos ste-
qiometriuli (qimiurad swori) 
haeris/sawvavis Sefardeba sawva-
vis miwodebis sistemaSi. sawva-
vis SedarebiT maRali aqrola-
doba zrdis orTqlis sacobis 
warmoqmnis albaTobas karbiura-
torian manqanebSi. zamTarSi 
meTanolis aorTqlebis Sedare-
biT maRali temperatura xels 
uwyobs Zravas civi amuSavebisa 
da CaxSobis problemebis warmo-
qmnas. 

• sawvavSi wylis umniSvnelo ra-
odenobis arsebobis SemTxvevaSi 
ki meTanoli yofs benzins or 
fenad: zeda, benziniT mdidar da 
qveda, wylisa da spirtis Sem-
cvel fenebad, rac avtomanqanis 
aradamakmayofilebel muSaobas 
iwvevs. Zrava sawvavs avzis Ziri-
dan iRebs da amitom is gamarTu-
lad uqmi svlis drosac ki ver 
imuSavebs. am problemis aRmo-
safxvrelad benzinis zogierTi 
mwarmoebeli benzinSi umatebs 
mZime spirts e.w. “Tanagamxs-
nels” gancalkevebis Tavidan 
asacileblad, magram arc es 
xerxia 100%-iT efeqturi; 

• meTanoli gavlenas axdens saw-
vavis sistemaze da ufro droiT 
izomeba, vidre ganarbeni manZi-
liT. avtomanqanebis umravleso-
baSi sawvavi sistemis rezinis, 
plastmasis da liTonis nawi-
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mizezi nawilobriv is aris, rom 
arapirdapiri Sefrqvevis mqone Zra-
vas gacilebiT ufro mZlavri agri-
galeba axasiaTebs, rac xels uwyobs  
sawvavis aorTqlebas da wvas. amas-
Tan erTad, mcenareuli zeTis msgav-
si sawvavis SemTxvevaSi Tu wvis tem-
peratura dabalia (magaliTad, sici-
veSi Zravas amuSavebisas)  pirdapiri 
Sefrqvevis Zravas cilindris ked-
lebze kondensirdeba lipidebis 
nadebi.  

sawvavisa da siTxis 
maxasiaTeblebi 

konfiguraciis Sesabamisad di-
zelis Zravas SeuZlia sxvadasxva 
sawvaviT muSaoba, Tumca yvelaze 
gavrcelebuli  nedli navTobisagan 
miRebuli  dizelis sawvavia. Zravas 
SeuZlia imuSaos nedli navTobis 
distilatebiT, bunebrivi airiT, 
spirtiT, benziniT da navTobis saw-
vaviT _ dizelis sawvaviT dawye-
buli, mazuTiT damTavrebuli.  

sawvavis SemuSavebisas gaTva-
liswinebulia saeqspluatacio moT-
xovnebi da xarji. maRali xarisxis 
dizelis sawvavi SeiZleba miRebuli 
iqnes mcenareuli zeTisa da spirti-
sagan. dizelis miReba SesaZlebelia 
naxSiris an sxva naxSirbadiani sa-
fuZvlisagan fiSer-tropSis sinTe-
zis saSualebiT. biodizeli Tanda-
Tan ufro popularuli xdeba, 
radgan misi gamoyeneba SeiZleba 
aramodificirebul ZravaSi, Tumca 
biodizelis warmoeba SezRudulia. 
qoqosis biodizeli (meTilis eTeri) 
iseTi TvisebebiT xasiaTdeba, romle-
bic aumjobesebs SezeTvis unarsa da 
wvas da aramodificirebul dizelis 
Zravas met simZlavres aniWebs, 
amcirebs myari nawilakebis an ga-
monabolqvis kvamlianobas da aumjo-
besebs Zravas muSaobas. qoqosis 
(meTilis eTeris) kvlevis pionerebi  
filipinelebi arian. maT germaneli 
da amerikeli mecnierebi exmarebian. 
navTobisagan warmoebul dizels 

vavs aorTqleben SemSveb milsa an 
koleqtorSi). amgvari forsirebuli 
aorTqlebis gamo SesaZlebelia 
naklebad aqroladi sawvavis gamo-
yeneba. ufro metic, dizelis Zravas 
cilindrSi mxolod  haeri Seiwo-
veba, amitom SesaZlebelia, kumSvis 
xarisxi gacilebiT ufro maRalic 
iyos, radgan ar arsebobs naadrevi 
anTebis saSiSroeba Tu Sepkurebis 
dro zustad aris gaTvlili. es imas 
niSnavs, rom dizelis ZravaSi ci-
lindris temperatura gacilebiT 
ufro maRalia, vidre benzinis Zra-
vaSi da amitom SesaZlebelia nakle-
bad aorTqlebadi sawvavis gamoyene-
ba.  

dizelis sawvavi navTis msgavsi 
msubuqi Txevadi sawvavia, magram 
dizelis Zravas, gansakuTrebiT ki 
SedarebiT Zveli da martivi tipisas, 
romelsac ara aqvs sawvavis Sefrqve-
vis zusti sistema da eleqtronu-
lad ar imarTeba, SeuZlia mravali 
sxva tipis sawvaviT muSaoba. yve-
laze gavrcelebuli alternative-
bia Jet A-1 saaviacio sawvavi an sxva-
dasxva mcenareuli zeTi. zogierT 
Zravas SeuZlia mcenareul zeTze 
muSaoba raime modifikaciis gareSe, 
xolo umravlesobas sakmaod mniS-
vnelovani gadakeTeba sWirdeba. bi-
odizeli aris wminda dizelis 
msgavsi sawvavi, romelic miiReba 
mcenareuli zeTisagan da misi gamo-
yeneba TiTqmis yvela tipis dizelis 
ZravaSi SeiZleba. dizelis ZravaSi 
gamosayenebel sawvavs mxolod is 
moeTxoveba, rom mas SeeZlos  sawva-
vis sadenSi moZraoba da inJeqto-
ruli tumbosa da inJeqtoris saTa-
nado gapoxva. daxrili meqanikuri 
inJeqtoruli tumboebi Cveulebriv 
ukeT uZlebs dabali xarisxis saw-
vavs an biosawvavs, vidre gama-
nawilebeli tumboebi. garda amisa, 
winakameriani (arapirdapiri Sefrqve-
vis mqone) Zrava ukeTesad muSaobs 
biosawvaviT, vidre dizelis pirda-
piri Sefrqvevis mqone  Zrava. amis 
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manqanis eqspluataciisaTvis. mZlav-
ri gemis,  magaliTad supertankeris,  
dizelis Zrava isea daproeqtebuli, 
rom mas usafrTxod SeuZlia dabali 
xarisxis  sawvavis gamoyeneba calke 
cilindrisa da Zravas karteris 
gapoxvis Sedegad.  

benzinTan SedarebiT standar-
tuli dizelis sawvavis anTeba uf-
ro Znelia da cecxli ufro nela 
Rvivdeba, radgan misi aalebis wer-
tili ufro maRalia, magram anTebis 
Semdeg dizelis wva Zalian Zlieri 
SeiZleba iyos.  

sawvavis damabinZurebeli niv-
Tierebebi, rogoricaa WuWyi da 
wyali, dizelis ZravaSi met proble-
mas iwvevs, vidre benzinis ZravaSi. 
wyals SeuZlia koroziis gamowveva 
da sawvavis tumbosa da inJeqtoris 
mniSvnelovnad dazianeba. WuWyma, 
Tundac Zalze mcire nawilakebma, 
SeiZleba daazianos sawvavis tumbo, 
radgan mas aqvs zomis mWidro daSve-
ba. dizelis yvela Zravas aqvs sawva-
vis filtri (Cveulebriv es filtri 
gacilebiT ufro wmindaa, wvrilia, 
vidre benzinis Zravas filtri) da 
wyalsaWeri. wyalsaWers (romelic 
zogjer sawvavis filtris nawils 
warmoadgens) xSirad aqvs tivtiva, 
romelic dakavSirebulia gamafr-
Txilebel signalTan. signali amu-
Savdeba, rodesac wyalsaWerSi zed-
metad didi raodenobiT wyalia. 
wyalsaWeri wylisagan unda daica-
los manamde, sanam daziandeba Zrava. 
dizelis ZravaSi sawvavis filtri 
ufro xSirad unda gamoicvalos, 
vidre benzinis ZravaSi. zogierT 
ZravaSi sawvavis filtri zeTis 
yovel 2-4 gamocvlis Semdeg unda 
gamoicvalos.  

kumSvis Sedegad aalebis uni-
kaluri principis gamo dizelis 
Zrava benzinis nacvlad Txevad 
sawvavze muSaobs. sawvavi cilindrSi 
kumSvis svlis bolos Seifrqveva da 
narevs kumSvis siTbo anTebs. avto-

xSirad uwodeben petrodizels, ro-
desac saWiroa sawvavis wyaros aR-
niSvna.  

wminda mcenareuli zeTi sul 
ufro farTod  gamoiyeneba manqane-
bis, satvirTo manqanebisa da siTbo-
sa da eleqtroenergiis  gamomuSave-
bis kombinirebuli sistemebisaTvis 
gansakuTrebiT germaniaSi, sadac mu-
Saobs asobiT decentralizebuli 
mcire da saSualo zomis zeTsaxde-
li wnexi, romlebic zeTovani kul-
turebisagan, ZiriTadad rafsisagan,  
civi dawnexis meTodiT xdian zeTs. 
arsebobs germaniis standartizaci-
is instituti, romelic akontro-
lebs rafsis Teslidan gamoxdili 
zeTis xarisxs. 

narCeni sawvavi aris disti-
laciis procesis leqi da ufro 
sqeli, mZime an ufro blanti zeTia. 
is imdenad sqelia, rom SeuZlebelia 
misi gadatumbva gacxelebis gareSe. 
narCeni sawvavi ufro iafia, vidre 
sufTa, gawmendili dizelis sawvavi, 
magram ufro binZuria. is ZiriTadad 
gamoiyeneba gemebsa da Zalian did 
generatorebSi, radgan maTi sawvavis 
xarji Zalze didia da xSirad sa-
aTSi ramdenime tonas aRwevs. am ka-
tegorias miekuTvneba arasakmarisad 
gawmendili biosawvavi, mcenareuli 
zeTis distilati da namuSevari 
mcenareuli zeTi. isini gamodgeba 
turboberviT pirdapiri Sefrqvevis 
frqvevanatumboiani ZravisaTvis saw-
vavis gacxelebiT 80-100 gradus 
celsiusamde siblantis Sesamci-
reblad da saTanado filtraciiT 
mwarmoeblis standartebis dasakma-
yofileblad. ZravaSi, romelic 
amgvar mZime sawvavs iyenebs, amu-
Savebisa da Caqrobisas  standartu-
li dizelis sawvavi unda iqnes 
gamoyenebuli, radgan dabal tempe-
raturaze zemoaRniSnuli sawvavi 
ver imoZravebs sawvavsadenSi. garda 
amisa, dabali xarisxis sawvavma 
gogirdis maRali Semcvelobis gamo 
SeiZleba Seqmnas problemebi  avto-
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msubuqi benzini, romelic ufro 
feTqebadia, rogorc minimum Zravas 
aramdgrad muSaobas gamoiwvevs da 
SesaZlebelia, Zrava mniSvnelovnad 
daazianos kidec. 

zeTebi da danamatebi  
Zravas zeTis daniSnuleba  

ra daniSnuleba aqvs zeTs 
ZravasaTvis? Tu Tqven upasuxebT, 
rom `zeTavs~, amiT mxolod nawi-
lobriv gascemT pasuxs dasmul 
kiTxvaze. miuxedavad imisa, rom ze-
Ti, upirveles yovlisa, aris sazeTi 
masala, is bevr sxva funqciasac as-
rulebs, romlebsac gansakuTre-
buli mniSvneloba aqvs Zravas eqsp-
luataciis vadisa da teqnikuri ma-
xasiaTeblebisaTvis.  

 garda imisa, rom zeTi sazeTi 
masalaa, is agreTve gafantavs siT-
bos da agrilebs moZrav nawilebs, 
xels uwyobs Zravas xmauris Semci-
rebas, icavs liTonis zedapirs 
daJangvisa da koroziisagan, zeTavs 
dguSis, rgolebisa da  cilindrebis 
kedlebs; is zeTis filtrTan Seer-
TebiT Zravas acilebs ucxo nawila-
kebs.  

wvisas temperaturam SeiZleba 
1093-1648°C miaRwios da dguSi advi-
lad SeiZleba gacxeldes 537°C-mde. 
maRali siTburi datvirTva aaxlo-
ebs barbacas sakisrebTan. kalac da 
spilenZic, rogorc wesi, gamoiyeneba 
sakisrebSi da daaxloebiT 177°C-ze 
Zalian rbildeba. gaTbobis Semdeg 
zeTi karterSi aRwevs 121°C-s da 
unarCunebs sakisrebs am temperatu-
ras. vinaidan zeTi cirkulirebs, is 
Tbeba da SeiZleba 10°C-iT ufro 
cxeli iyos vidre karteris zeTi. 
zeTis dineba da cirkulacia unar-
Cunebs sakisrebs usafrTxo siTbur 
dones da es aucilebelia sakisris 
temperaturis SesazRudad. didi 
raodenobis zeTis uwyvetad cirku-
lacia aucilebeli pirobaa Zravas 
xangrZlivi eqspluataciisaTvis.  

manqanaSi gamoiyeneba ori xarisxis 
dizelis sawvavi, #1 da #2 dizelis 
sawvavi. #1 dizelis sawvavi ufro 
aqroladia da gankuTvnilia iseTi 
ZravasaTvis, romelic sxvadasxva 
datvirTvisa da siCqaris pirobebSi 
funqcionirebs. #2 dizelis sawvavi 
gankuTvnilia SedarebiT Tanabari 
siCqarisa da didi datvirTvisaTvis. 

cetanuri ricxvi  

dizelis sawvavis cetanuri 
ricxvi aRniSnavs Tu ramdenad 
iolad aaldeba  dizelis sawvavi. 
ar agerioT erTmaneTSi cetanuri 
ricxvi da oqtanuri ricxvi. oqta-
nuri ricxvi aRniSnavs benzinis wvis 
Senelebas an kontrols. cetanuri 
ricxvi aRniSnavs mxolod dizelis 
sawvavis aalebis siioles an siCqa-
res. maRali cetanuri ricxvi niS-
navs, rom sawvavi SedarebiT iolad 
aaldeba da aaleba dabal tempera-
turazec moxdeba.  

siblante  

siblante aris siTxis dena-
doba. wyals, magaliTad, mcire sib-
lante aqvs da is iolad moedineba. 
mniSvnelovania, rom  dizelis sawva-
vis siblante iyos sakmaod dabali 
da is iolad miedinebodes Sefrqve-
vis sistemaSi. Tan siblante sakmaod 
maRali unda iyos, rom gapoxos 
Sefrqvevis sistemis moZravi nawile-
bi. #2 dizelis sawvavis siblante 
ufro maRalia, vidre #1 dizelis 
sawvavisa. es imas niSnavs, rom is 
ukeT poxavs, magram arc ise kargad 
moedineba. amis da dabali cetanuri 
ricxvis gamo civi amindis pirobebSi  
#2 dizelis sawvavi ar aris ise 
damakmayofilebeli, rogorc #1 di-
zelis sawvavi. 

dizelis sawvavTan dakavSire-
biT kidev erTi ram unda aRvniSnoT. 
imis miuxedavad Tu ra gsmeniaT amis 
Sesaxeb, arasodes gaazavoT civ 
amindSi dizelis sawvavi benziniT. 
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Tos Zravas ZiriTadi nawilebi 121°C-
ze maRal temperaturaze.  

inJiner-avtomobilistTa sazo-
gadoebis momzadebuli siblantis 
klasifikaciis sistemis Sesabamisad, 
zeTi, romlis siblantis ricxvi 
maRalia (mag. 40) iqneba ufro sqeli 
vidre zeTi, romlis siblantis 
ricxvi dabalia (mag. l0W). W aRni-
Snavs rom zeTis gamoyeneba zamTris 
pirobebSi dasaSvebia. specialuri 
danamatebis gamoyenebiT, Sesqele-
bul zeTSi gaerTianebulia dabali 
temperaturisas madvili startis Se-
saZlebloba, Zravas dacvasTan avto-
magistralze maRali siCqariT moZ-
raobisas. magaliTad, 10W-40 zeTis 
siblante civi Zravas dros iqneba 
l0W,  gamTbari Zravas SemTxvevaSi ki 
_40. aseTi zeTis gamoyeneba amcirebs 
Zravas winaRobas da aumjobesebs 
benzinis xarjis maCvenebels mcire 
manZilebze gadaadgilebisas, rom-
lis drosac naklebad SesaZlebelia 
zeTis gaTboba.  

metad popularuli Sesqele-
buli zeTebia 5W-30, 10W-30, 10W-40, 
15W-40, 20W-40, 20W-50  da 5W-50. 

Tqveni manqanisaTvis siblantis 
rekomendebuli donis Sesaxeb ixel-
mZRvaneleT mflobelis instruqciiT 
an miiReT rCeva saTanado reputaci-
is dilerisagan da gaiTvaliswineT 
garemos temperatura.  

danamatebi 

 maRali xarisxis Zravas zeTi 
Seicavs calkeul qimiur naerTebs, 
romlebic cnobilia rogorc danama-
ti. maTi Sereva xdeba navTobga-
damamuSavebel qarxanaSi da iyofa 
qvemoT CamoTvlil kategoriebad. 

 depresoruli misarTi exmareba 
Zravas civi startisas, vinaidan 
zeTs ufro denadad aqcevs dabal 
temperaturaze. sxvagvarad, zeTi 
gardaiqmneba cvilisebr nivTierebad.  

Zravas zeTis tipebi  

 samanqano zeTebiT momsaxure-
bis klasifikacias uzrunvelyofs 
amerikis navTobis instituti da 
moicavs `S~ (benzinis Zravas norma-
luri gamoyeneba) da `C~ (komerci-
uli avtosatransporto parkebi da 
floti).   

 amerikis navTobis institutis 
(API) xarisxis SH done aris benzinis 
Zravas zeTebis, API SG kategoriidan 
modernizebuli variantis maxasiaTe-
beli. gamocdisa da masalebis ame-
rikuli sazogadoeba (ASTM) adgens 
Zravas testebs saavtomobilo zeTe-
bisaTvis. am testebis gasavleli 
zRvrebi API SH zeTebisaTvis igivea,  
rac iyo API SG sazeTi masalebi-
saTvis.  Tumca, qimiuri mrewvelobis 
asociacia (CMA) iyenebs miRebis mra-
valjerad tests/kriteriums (MTAC), 
romelic statistikaze dafuZnebu-
li meTodologiaa.  

zeTis siblante 

 amerikis navTobis institutis 
SH da SJ klasifikaciis moTxovnebis 
SesabamisobasTan erTad, zeTis sib-
lante unda iyos avtomobilis mar-
Tvisas arsebuli haeris tempera-
turis Sesabamisi.  

zeTi unda iyos sakmarisad Txe-
li imisaTvis rom SeaRwios dasazeT 
moZrav nawilebs Soris arsebul 
mcire SualedebSi. amasTan is unda 
iyos sakmarisad sqeli imisaTvis, 
rom daacalkevos isini sriala ze-
Tovani afskiT. Tu zeTi Zalian Txe-
lia, is nawilebs ver daacalkevebs, 
Tu Zalian sqelia, upirveles yovli-
sa veranairad sakmarisad ver CaiWi-
rxneba maT Soris, miviRebT momete-
bul xaxunsa da cveTas. ufro meti, 
dilis civi starti moiTxovs Txel 
zeTs Zravas winaRobis Sesamci-
reblad, maSin, rodesac maRal 
siCqareze moZraobisas saWiroa Txe-
li zeTi, romelsac SeuZlia daze-
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Zalian patara buStukebis warmo-
qmnis prevencias, rac SeiZleba gamo-
wveuli iyos Zravas swrafad moZravi 
nawilebiT zeTSi haeris adRvebiT. 
qafi agreTve SeiZleba warmoiqmnas 
maSin, rodesac zeTis done metad 
dabalia da zeTis tumbo zeTis 
nacvlad iwyebs haeris Sewovas. qaf-
sawinaaRmdego inhibitoris gareSe, 
haeris Zalian patara buStukebi 
gamoiwvevs hidrosarqvlis sabiZ-
geblis dazianebas da sagrZnoblad 
Seamcirebs Zravas efeqturobasa da 
ekonomiurobas.  

 siblantis indeqsis modifika-
tori amcirebs temperaturis awevi-
sas zeTis gaTxelebis siCqares. am 
danamats imave funqciis Sesruleba 
SeuZlia, rasac Sesqelebul zeTs. 
maT gareSe zeTis neto masa, rome-
lic dilis siciveSi advilad 
amuSavebis saSualebas iZleva, Su-
adRis sicxeSi SeiZleba gaTxeldes 
da gamoiwvios Zravas gafuWeba. Tu 
Tqven Sesqelebul zeTs iyenebT, es 
is danamati iqneba romelic gaaum-
jobesebs benzinis xarjis maCve-
nebels siciveSi mcire manZilebze 
gadaadgilebisas.    

 daJangvisa da sakisris koro-
ziis inhibitorebi axdens webvadi 
nadebis warmoqmnis prevencias, rac 
SeiZleba moxdes maRal tempera-
turaze  Zravas zeTis gaqrevisas.  
damatebiT, es inhibitorebi damcav 
safarad edeba mgZnobiare antifriq-
ciul Senadnobebs, romlebic meore 
mxriv SeiZleba moeqcnen zeTis 
daJangvisas warmoqmnili qimikatebis 
zemoqmedebis qveS.   

 daJangvisa da koroziis inhibi-
torebi  wvis procesSi warmoqmnili 
wylisa da mJavasagan damcavi saSu-
alebebia. wyali fizikurad gancal-
kevdeba daJangvisgan daucveli li-
Tonis nawilebisagan, mJavas neitra-
lizacia ki xdeba tute qimikatebiT. 
wvisas warmoqmnili mJavebis gauvne-
belyofa Zravas xangrZlivi eqsplu-
ataciis umniSvnelovanesi pirobaa. 

 detergenti da dispergatori 
gamoiyeneba SeTanxmebulad. deter-
genti  asufTavebs normaluri wvis 
produqtebs dispergatori ki inarCu-
nebs maT Sewonil mdgomareobaSi, 
vidre moxdeba maTi mocileba fil-
triT an zeTis SecvliT. qafsawina-
aRmdego inhibitorebi axdenen haeris 

danamatebis tipobrivi ganSreveba saavtomobilo zeTis WurWelSi 
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namuSevari saavtomobilo zeTis 
movla  

gafrTxileba! 

namuSevar saavtomobilo zeTTan 
sacdeli  cxovelebis xangrZlivma 
kontaqtma aCvena kanis kibos gamow-
vevis SesaZlebloba. cnobilia, rom 
sacdel  cxovelebSi kibos gamom-
wvevma calkeulma nivTierebebma 
SeiZleba kibo adamianebSic gamo-
iwvios. amitom mniSvnelovani da 
gasaTvaliswinebelia namuSevari 
zeTis kanTan kontaqtis minimizacia. 

 
namuSevari zeTis kanTan kontaqtis 
minimizacia xdeba usafrTxoebis Sem-
degi zomebis gaTvaliswinebiT:  

• daicaviT samuSao instruqciis 
moTxovnebi, romlis mixedviTac 
kani maqsimalurad unda iyos 
daculi zeTis moxvedrisagan, 
xolo kanze moxvedris SemTxve-
vaSi minimumamde unda Semcirdes 
namuSevari zeTis kanze darCenis 
dro; 

• namuSevari zeTi guldasmiT mo-
ibaneT ramdenadac SesaZlebelia 
swrafad sapniTa da wyliT; 

• CaicviT grZelsaxeloebiani pe-
rangi da gamoiyeneT zeTSeuR-
wevi masalisagan damzadebuli 
xelTaTmani; 

• dauyovnebliv gaixadeT da ga-
recxeT zeTiT dasvrili tan-
sacmeli.  gaixadeT zeTiT das-
vrili fexsacmeli; 

• ar gamoiyenoT navTi, benzini an 
sxva gamxsneli kanidan zeTis 
mosarecxad. isini acileben ka-
nis bunebriv cxims da SeuZli-
aT gamoiwvion simSrale an se-
riozuli toqsikuri efeqtebi; 

• ar gamoiyenoT uwylo xelsabani 
saSualebebi. isini agreTve mo-
acileben kanis damcav bari-
erebs; 

 xaxunis modifikatori da didi 
kuTri dawnevis misarTi sasargeb-
loa e.w. sasazRvro SezeTvaSi, sa-
dac liTonis kontaqti liTonTan 
gamowveulia moZrav nawilebs Soris 
zeTis afskis ararsebobobiT an  
misi daSliT. xaxunis modifikatori 
an cveTis sawinaaRmdego misarTi, 
warmoqmnis zedapiris damcav afs-
kebs, romlebic amcireben liTonis 
liTonze kontaqtiT aRZrul xaxunsa 
da siTbos.  didi kuTri dawnevis 
misarTi muSaobs didi dawneviT 
kontaqtSi myof liTonis zedapireb-
Tan qimiuri reagirebiT.  

sinTezuri zeTi 

arsebobs Zalian kargi sinTe-
zuri da sawvavis damzogi zeTebi, 
romelTac  saTanado pirobebSi Se-
uZliaT uzrunvelyon benzinis xar-
jis maCvenebelis gaumjobeseba da 
Zravas ukeTesad dacva. Tumca es 
upiratesobebi aisaxeba fasSi, ro-
melic gacilebiT metia vidre saav-
tomobilo zeTisa misarTis gareSe.    

sinTezuri zeTis ZravaSi Cas-
xmamde, Tqven unda gaiTvaliswinoT 
Zravas mdgomareoba da Tqveni marT-
vis stili. agreTve unda SeamowmoT 
damamzadeblis sagarantio pirobebi, 
romlebic Seexeba sinTezuri zeTis 
gamoyenebas.   

sinTezuri zeTis umetesoba 
gamoicdeba eqstremaluri mdgoma-
reobisaTvis, rogoric, imedia, aras-
dros gameordeba Tqvens ZravaSi. 
zRvruli gacxelebis pirobebSi am 
zeTs SeuZlia uzrunvelyos dacvis 
damatebiTi done, romelsac Tqven 
ver SexvdebiT umisarTo zeTebis 
umetesobaSi. amis gamo sinTezuri 
zeTi xSirad gamoiyeneba buqsire-
bisas, rbolasa da udabnos piro-
bebSi. is agreTve popularulia maT 
Soris, vinc dainteresebulia Zravas 
cveTisa da dazianebisagan zRvruli 
donis uzrunvelyofiT. gaiTvaliswi-
neT es faqtorebi Tu Tqven apirebT 
sinTezuri zeTis gamoyenebas.  
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gasawevad saavtomobilo parkisaT-
vis. ASTM-is es specifikaciebi mo-
icavs or maxasiaTebel jgufs: Sasis 
sapoxi (aRmniSvneli L aso) da Tvlis 
sakisris sapoxi (aRmniSvneli G aso). 
maxasiaTebeli kategoriebi am jgu-
febs SigniT erTiandeba or jgufad 
Sasis sapoxisTvis (LA da LB) da sam 
jgufad Tvlis sakisris sapoxisTvis 
(GA, GB da GC). saavtomobilo mrew-
veloba SeTanxmebulia, rom umaRle-
si maxasiaTebeli kategoria orive 
jgufSi (LB da GC) SesaZlebelia 
gamoyenebul iqnes sapox samuSao-
ebSi.   

NLGI-s SemuSavebuli aqvs sa-
identifikacio simbolo e.w. NLGI-is 
sasertifikacio marka. OEM-is mflo-
belis instruqcia, sadac mocemulia 
sasertifikacio marka, urCevs mom-
xmarebels gamoiyenos mxolod is 
sazeT-sapoxi saSualeba, romlis 
iarliyzec mocemulia NLGI-is sa-
sertifikacio marka.  

 vinaidan OEM-isaTvis mxolod  
umaRlesi kategoriis sazeT-sapoxi 
saSualebebia misaRebi, am markis 
gamoyeneba mxolod LB da GC katego-
riebisaTvis dauSves. NLGI-s markis 
sami versia naCvenebia ilustraciaze.  

Sasis sapoxi 

 axali modelis avtomobilebis 
umetesoba ar moiTxovs Sasis sa-
poxs, magram maTTvis, romlebis-
Tvisac es saWiroa, ZiriTadad gamo-
iyeneba riogorc Esapoxi saSualebaP 

• ar CaidoT zeTiani naWeri jibe-
Si. es gamoiwvevs zeTis xan-
grZliv kontaqts kanTan. 

ekologiuri problemebi 

 namuSevari saavtomobilo zeTi 
Zvirfasi resursia, magram araswori 
utilizaciis SemTxvevaSi igi mavne-
belia bunebisaTvis. namuSevari sa-
avtomobilo zeTis utilizaciisas 
unda gaiTvaliswinoT qvemoT moce-
muli rekomendaciebi:  

♦ moagroveT namuSevari zeTi 
plastmasis konteinerSi da mWi-
drod daaxureT Tavsaxuri; 

♦ gadaitaneT namuSevari zeTi Sem-
kreb punqtSi an moacileT sayo-
facxovrebo narCenebis Semkrebi 
gzispira konteinerebisagan, ram-
denadac es SesaZlebelia; 

♦ ar gadaRvaroT namuSevari sa-
avtomobilo zeTi nagavSi, gzeb-
ze, wyalsarinebSi, sakanaliza-
cio qselsa an gruntze; 

♦ ar SeurioT namuSevari saavto-
mobilo zeTi raime sxva siTxes 
(saRebavi, benzini, gamxsneli, 
antifrizi da a.S.). 

sapoxi saSualebebis  tipebi  
sapoxi saSualebebis  erovnuli 
institutis (NLGI) sasertifikacio 
aRniSvna  

xangrZlivi drois ganmavlo-
baSi iTvleboda, rom aRWurvilobis 
damamzadeblis (OEM) mier dadgeni-
li saavtomobilo sapoxi saSualebe-
bis specifikaciebis mravalsaxeoba, 
sapoxi saSualebebis dilerebisaT-
vis arTulebda, Tu SeuZlebels ar 
xdida, mravali specifikuri pro-
duqtis ditribucias. saavtomobilo 
sapoxi saSualebebis klasifikaci-
isaTvis ASTM D 4950 specifikaciis 
gamocemiT, SesaZlebeli gaxda iseTi 
produqciis SeTavazeba, romelic 
saWiroa saTanado momsaxurebis 
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eqstremaluri datvirTvisas. aq sxva 
problema ar aris, garda kartrijis 
xelmeored Sevsebisa, romelic unda 
Caidos xelis SpricSi. 

Tvlis sakisris sapoxi  

 arsebobs Tvlis sakisris sa-
poxis ori tipi, maRali da dabali 
temperaturebisa.  maRali temperatu-
ris Tvlis sakisris sapoxi misaRe-
bia mxolod Tanamedrove manqanebi-
saTvis.  

mTavari cilindris siTxe  

 yovelTvis SeamowmeT instruq-
cia an mTavari cilindris avzis 
sarqvlis Tanabroba vidre daama-
tebdeT samuxruWo siTxes. DOT 3 da 
DOT 4 siTxeebia,  Tumca SeiZleba 
Tqveni manqanis mwarmoebelma rome-
lime maTgans gauwios rekomedacia. 
DOT 5 (silikonuri siTxe) iSviaTad 
gamoiyeneba, ubralod is Tavsebadi 
ar aris  DOT 3 an DOT 4-isaTvis 
konstruirebuli sistemebisaTvis. 
misi gamoyeneba Seusabamo sistemaSi 
gamoiwvevs Cobalebisa da rezinis 
sxva komponentebis dazianebas.   

 samuxruWo siTxe gamoiyeneba 
rogorc mTavari samuxruWo cilin-
dris, ise gadabmulobis mTavari 
cilindrisaTvis (Tu Tqvens manqanas 
aqvs gadabmulobis hidravlikuri 
amZravi). gamoiyeneT mxolod DOT 3 an 
DOT 4 samuxruWo siTxe an SAE-s 
standarti, romelic J1709-is Se-
sabamisia. siTxis klasifikacia unda 
moiZioT konteinerze. samuxruWo 
siTxe aris tipobrivi wyalSTan-
mTqmeli, rac imas niSnavs, rom is 
STanTqavs wyals atmosferodan, 
rogorc manqanidan, ise Tarodan. es 
kargi mizezia imisaTvis, rom siTxe 
rekomendebul intervalebSi gamo-
icvalos da yovelTvis gamoyenebul 
iqnes axali samuxruWo siTxe. aras-
dros iyidoT imaze meti, ramdenis 
gamoyenebasac apirebT an didis 

nacvlad patara konteinerebiT Se-
iZineT ise, rom SeZloT misi da-
beWdili/hermetizebuli Senaxva mom-
devno gamoyenebamde.   

gafrTxileba 
 
samuxruWo siTxe saRebavis saukeTe-
so momcilebelia. iyaviT frTxilad, 
rom ar dageqceT is SeRebil 
zedapirze.  

transmisiis sazeTi saSualebebi 

 amerikis navTobis institutma, 
avtomobilis meqanikuri transmisi-
isa da lilvebisaTvis SeimuSava 
SezeTvis servisis/teqmomsaxurebis 
specialuri aRniSvnebi; yoveli aR-
niSvna Seexeba im maxasiaTebels, ro-
melic moeTxoveba transmisiis sa-
zeTs specialuri tipis saavtomo-
bilo momsaxurebisaTvis. es aRniS-
vnebi agreTve iTvaliswinebs imis 
SesaZleblobas, rom sazeTi SeiZle-
ba SemuSavebul iqnes erTze meti 
saxis momsaxurebisaTvis da, Sesaba-
misad, SeiZleba esec aRiniSnos. 
aRniSvnebis sistema cvlis transmi-
siis sazeTis yvela wina API aRniS-
vnas.   

API GL - 1  aRniSnavs servisis tipis 
maxasiaTeblebs  saavtomobilo spi-
ralurkbilanebiani konusuri gada-
cemisa da Wiaxraxnuli lilvebi-
saTvis iseve, rogorc msubuq piro-
bebSi momuSave calkeuli, mcire 
mniSvnelobis mqone dawnevisa da 
srialis siCqaris xeliT marTuli 
transmisiebisaTvis, sadac sufTa 
mineraluri zeTi SeiZleba damakma-
yofilebeli iyos. daJangvis inhibi-
torebis,  qafsawinaaRmdego da 
denadobis depresantebis gamoyeneba 
am momsaxurebisaTvis SeiZleba ze-
Tis maxasiaTeblebis gasaumjobeseb-
lad. xaxunis modifikatorebi da 
eqstremaluri dawnevis misarTebi ar 
unda gamoiyenoT. 

API GL - 2  aRniSnavs servisis tipis 
maxasiaTeblebs  saavtomobilo Wi-
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igive maxasiaTeblebi, rac aqvs 
Zravas SAE 40 an  50 zeTebs. 

 Tumca yvela meqanikur tran-
smisiaSi ar gamoiyeneba transmisiis 
zeTi. wlebis ganmavlobaSi kra-
isleris korporaciaSi teqnikuri pi-
robebiT dadgenilia transmisiis 
siTxis gamoyeneba meqanikuri trans-
misiis mqone avtomanqanebSi. zogi-
erT, rogorc ukana amZravian ise wi-
na amZravian   transmisiebSi, saze-
Tad gamoiyeneba rogorc ATF, ise 
Zravas zeTi. amitom jobs gaecnoT 
mflobelis instruqcias an miiRoT 
rCeva Tqveni dilerisagan, rodesac 
ara xarT darwmunebuli, Tu ra 
saxis sazeTi unda gamoiyenoT 
Tqvens meqanikur transmisiaSi.  

wamyvani RerZis zeTi  

 Cveulebrivi wamyvani RerZebis 
umetesobisaTvis gamoiyeneba tran-
smisiis zeTi, romlis siblante aris 
daaxloebiT SAE 80W an 90.  mome-
tebuli xaxunis an Positraction® ukana 
xidebi Cveulebriv moiTxovs speci-
alur zeTs an zogierT SemTxve-
vebSi, SesaZlebelia, danamats, ro-
melic SeiZleba miiRoT dile-
risagan an nawilebis maRaziaSi. 
mometebuli xaxunis diferencialis 
SemTxvevaSi darwmundiT, rom Tqven 
Sesabamis zeTs iyenebT, vinaidan 
Seusabamo sazeTis gamoyenebis Sem-
TxvevaSi daazianebT diferencials.  

saWis hidrogamaZliereblis siTxe  

 saWis hidrogamaZliereblis 
tumboebi Cveulebriv izeTeba saWis 
hidrogamaZliereblis siTxiT. gamo-
iyeneT manqanis Sesabamisi tipi. ga-
ecaniT mflobelis instruqcias Tu 
darwmunebuli ar xarT Tqvens arCe-
vanSi.  

hidravlikuri zeTi  

 hidravlikuri zeTi aris siT-
xe, romelic sxvadasxva daniSnu-

axraxnuli lilvebisaTvis, romle-
bic muSaoben datvirTvis, temperatu-
risa da srialis siCqaris iseT 
pirobebSi, sadac API GL-1 momsaxure-
bisTvis damakmayofilebeli zeTebi 
ar iqneba misaRebi (moZvelebulia). 

API GL - 3  aRniSnavs servisis tipis 
maxasiaTeblebs xeliT marTuli 
transmisiebisa da spiralurkbila-
nebiani konusuri lilvebisaTvis, 
romlebic muSaoben datvirTvisa da 
temperaturis zomierad rTul piro-
bebSi. servisis es pirobebi moiT-
xovs zeTs, romelsac eqneba datvir-
Tvis meti mzidunarianoba, API GL-1-
is damakmayofilebel imave maCvene-
belTan SedarebiT, magram ufro 
naklebi, vidre API GL-4 servisisTvis 
saWiro zeTs (moZvelebulia).  

API GL - 4  aRniSnavs servisis tipis 
maxasiaTeblebs transmisiebisaTvis, 
gansakuTrebiT hipoiduri gadamce-
mebisTvis samgzavro avtomobilebSi 
da sxva saavtomobilo aRWurvilobe-
bisaTvis, romlebic muSaoben: maRa-
li siCqarisa-dartymiTi datvir- 
Tvis, mcire mgrexi momentis da 
dabali siCqarisa-didi mgrexi momen-
tis, pirobebSi.  

API GL - 5   aRniSnavs servisis ti-
pis maxasiaTeblebs transmisiebisa-
Tvis, gansakuTrebiT hipoiduri ga-
dacemebisTvis samgzavro avtomo-
bilebSi da sxva saavtomobilo 
aRWurvilobebisaTvis, romlebic 
muSaoben: maRali siCqarisa-dartymi-
Ti datvirTvis, mcire mgrexi momen-
tisa da dabali siCqarisa-didi mgre-
xi momentis pirobebSi.  

meqnikuri transmisiis zeTi  

 mravali meqanikuri transmisi-
isaTvis gamoiyeneba transmisiis 
zeTi, romlis  siblante aris da-
axloebiT SAE 80W an 90.  es aris 
transmisiis zeTi  da araferi aqvs 
saerTo Zravas zeTis siblantesTan. 
magaliTad SAE 80W transmisiis 
zeTs SeiZleba hqondes siblantis 
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valjeradi gamoyeneba. cirkulaciis 
es procesi hidravlikuri zeTiT 
marTul sistemas advilad kontro-
lirebads da zustad pozicioni-
rebads xdis.  

 yovel hidravlikur sistemas 
aqvs Zrava, romelic uzrunvelyofs 
sistemaSi zeTis mamoZravebeli tum-
bos muSaobas. hidravlikuri tumbo-
ebi gvxvdeba sxvadasxva zomis, pata-
ra saavtomobilo tumboebidan daw-
yebuli, samSeneblo manqanebis Zali-
an didi tumboebiT damTavrebuli. 
aseve  aris Zalian bevri sxvadasxva 
zomis Zrava da eleqtroZrava, 
romlebic amuSaveben hidravlikur 
tumboebs.  

funqciebi da maxasiaTeblebi 

 hidravlikuri siTxis upirve-
lesi funqcia aris Zalis gadacema. 
Tumca aris hidravlikuri siTxis 
sxva mniSvnelovani funqciebi, rogo-
ric aris manqanis detalebis dacva. 
Semdeg gverdze, cxrilSi mocemulia 
hidravlikuri siTxis ZiriTadi fun-
qciebi da siTxis maxasiaTeblebi, 
romlebic gavlenas axdenen maTi am 
funqciis Sesrulebis SesaZleblo-
baze.  

Sedgeniloba 

ZiriTadi nedleuli  

 XX saukunis 20-iani wlebidan 
daiwyo mineraluri zeTis, rogorc 
ZiriTadi nedleulis, wyalze metad 
gamoyeneba, rac gamowveulia misTvis 
damaxasiaTebeli sazeTi TvisebebiTa 
da SesaZleblobiT, gamoyenebul 
iqnes im temperaturaze, romelic 
aRemateba wylis duRilis tempera-
turas. dRes hidravlikuri siTxe-
ebis umetesobis safuZvelia mine-
raluri zeTis ZiriTadi nedleuli.     

 bunebrivi zeTi, rogoric rap-
sis zeTia (aseve uwodeben kanolis 
zeTs), gamoiyeneba sabazo nedleu-
lad siTxeebisaTvis, sadac mniSvne-

lebiT gamoiyeneba iseT gansxvave-
bul Zalovan hidrosistemebSi, ro-
goric aris: saavtomobilo muxruWi, 
nagvis manqanis amwe, TviTmfrinavis 
frenis marTvis sistema. mravali 
sxvadasxva siTxe gamoiyeneba hid-
ravlikur zeTad: mineraluri zeTi, 
wyali, sinTetikuri naerTebi da 
wylis safuZvelze damzadebuli 
mravali naerTi. navTobis is Ziri-
Tadi nedleuli, romelic gamo-
iyeneba hidravlikur zeTSi, SeiZ-
leba iyos glikoli, abusalaTinis 
zeTi,  eTeri, rTuli eTeri, orga-
nofosfaturi eTeri, mineraluri 
zeTi, polialfaolefini da sili-
koni an propilenis glikoli. narevi 
iqmneba misi gamoyenebis sferos 
Sesabamisi qimiuri da sinTetikuri 
produqtebiT. hidravlika SesaZle-
bels xdis mZime da didi winaRobis 
sagnebis advilad gadaadgilebas.   

 rodesac hidravlikuri zeTi 
gamoiyeneba samanqano danadgarSi, 
sadac zeTis daRvram SeiZleba 
daazaralos garemo, gamoiyeneba 
biodaSladi hidravlikuri zeTi. is 
mzaddeba mcenareuli zeTis sa-
fuZvelze, Cveulebriv es rapsis 
zeTia, benzinis an qimiuri safuZ-
vlis nacvlad, rac daRvris Sem-
TxvevaSi ar daazaralebs garemos. 
biodaSladi hidravlikuri zeTi 
xSirad gamoiyeneba fermis traqto-
rebSi, miwis mTxrel  manqanasa da 
navSi.  

 yvelaze metad hidravlikuri 
zeTi gamoiyeneba avtomobilis sa-
muxruWo sistemasa da saWis hidro-
gamaZliereblis agregatSi. am daniS-
nulebiT gamoyenebuli hidravli-
kuri zeTi ZiriTadad mineralur 
safuZvelzea damzadebuli da mcire 
kumSvadoba axasiaTebs. vinaidan hid-
ravlikuri zeTi sistemaSi damagre-
buli konteineridan SigniT da ga-
reT cirkulirebs, siTxes an mcire 
kumSvadoba unda axasiaTebdes, an 
saerTod ar unda iyos kumSvadi, 
rom SesaZlebeli iyos zeTis mra-
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biodaSladi hidravlikuri      
siTxeebi  

biodaSladi hidravlikuri siT-
xeebis, romlebic rafsis (kanolas)  
Teslis mcenareuli zeTis safuZ-
velzea damzadebuli, gamoyeneba mi-
zanSewonilia ekologiurad mgrZno-
biare garemoSi muSaobisas  (magali-
Tad, sasoflo-sameurneo traqto-
rebSi, zRvidan gruntis amoRebisas), 
sadac zeTsadenis dazianebis SemT-

lovania biodaSladi da ganaxle-
badi warmoqmna.  

 sxva ZiriTadi nedleuli ga-
moiyeneba specialuri daniSnulebiT, 
iseTi rogoric aris xanZarmedegoba 
da eqstremalur temperaturebze ga-
moyeneba. zogierTi magaliTia: gli-
koli, eTeri, organofosfaturi eTe-
ri, polialfaolefini, propilenis 
glikoli da silikonis zeTebi.  

 

funqcia maxasiaTebeli 

Zalis gadatanisa da marTvis  
saSualeba 

• mcire kumSvadoba (moculobiTi defor-
maciis moduli) 

• haeris swrafi gamoSveba 

• qafwarmoqmnis naklebi tendencia 

• dabali aqroladoba 

siTbos gadatanis saSualeba • kargi Tbotevadoba da kuTri gamtaroba 

gamkvrivebis saSualeba 
• adekvaturi siblante an siblantis 

indeqsi 

• winaRoba Zvraze 

SezeTva 

• siblante afskis SesanarCuneblad 

• denadoba dabal temperaturaze 

• Termuli da mJavuri mdgradoba 

• hidrolituri mdgradoba/ wyalmedegoba 

• sisufTave da filtrireba 

• deemulgireba 

• cveTamedegobis maxasiaTeblebi 

• koroziis kontroli 

tumbos efeqturoba 
• danakargebis minimizaciisTvis saWiro 

siblante 

• siblantis maRali indeqsi 

specialuri funqcia 
• xanZarmedegoba 

• xaxunis Semcireba 

• medegoba radiaciis mimarT 

garemoze zemoqmedeba 
• axlis an namuSevris dabali toqsiku-

roba 

• biodaSladoba 

muSaobis vada • masalebTan Tavsebadoba 
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SeiZleba mZime travma miayenos an 
imsxverplos kidec adamiani. aqedan 
gamomdinare, hidravlikuri sistemis 
teqmomsaxurebisas aucilebelia sa-
Tanado sifrTxilis gamoCena.   

 

 

 

xvevaSi arsebobs zeTis daRvris 
saSiSroeba. rogorc wesi, es zeTebi 
standartizaciis saerTaSoriso or-
ganizaciis ISO-s kla-sifikaciiT 
aRiniSneba, rogorc ISO  32, ISO 46 da  
ISO 68. am zeTebis mimarT moqmedebs 
ASTM-D-6006 standarti amerikis ma-
salebis gamocdis sazogadoebis 
(ASTM) hidravlikuri siTxeebis bio-
daSladobis Sefasebis saxelmZRva-
nelodebulebis mixedviT da ASTM-
D-6046 standarti, hidravlikuri siT-
xeebis garemoze zemoqmedebis Sesa-
bamisad standartuli klasifikaciis 
mixedviT.   

samuxruWo siTxe 

samuxruWo siTxe hidravli-
kuri siTxis nairsaxeobaa, romelsac 
duRilis maRali temperatura aqvs 
maSinac, rodesac is axalia (gani-
sazRvreba wonasworuli duRilis 
temperaturiT) da wylis orTqlis 
STanTqmis  Semdegac  (ganisazRvreba 
duRilis dabali temperaturiT). da-
muxruWebisas maRali temperaturis 
zegavleniT samuxruWo sistemaSi Ta-
visufali wyalic da wylis orT-
qlic SeiZleba kumSvad orTqlad 
iqces, rac muxruWis mtyunebas iw-
vevs. glikoleTeris safuZvelze 
damzadebuli siTxeebi higroskopi-
ulia da STanTqmuli teni droTa 
ganmavlobaSi mniSvnelovnad amci-
rebs duRilis temperaturas. sili-
konis safuZvelze damzadebuli 
siTxeebi, marTalia, ar aris higros-
kopiuli, magram gapoxvis SedarebiT 
dabali unaris gamo isini ar ga-
modgeba yvela tipis samuxruWo sis-
temisaTvis.  

usafrTxoeba  

samrewvelo hidravlikuri sis-
temebi  muSaobs kvadratul diumze 
asobiT da aTasobiT girvanqa  wne-
visa da asobiT gradus celsius 
temperaturis pirobebSi. amitom, ro-
melime komponentis gaumarTaobam 

http://en.wikipedia.org/wiki/International_Organization_for_Standardization�
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mZime  teqnikis     
simulatorebi 

 mZime teqnikis simulatori 
warmoadgens SesaniSnav damxmare 
saswavlo saSualebas. realuri sam-
Seneblo teqnikis gamoyenebiT swav-
lebis dawyebamde axalbeda opera-
tors eZleva saSualeba  gaecnos da 

gaiTavisos manqanis marTvis sistema, 
virtualur, usafrTxo samuSao ga-
remoSi muSaobis dros Secdomis 
daSvebisas gamoricxulia raime sa-
xis materialuri zarali, persona-
lis, an samSeneblo teqnikis dazi-
aneba. simulatoris TiToeuli sas-
wavlo komponentis srulfasovnad 
aTvisebis, mZime teqnikis marTvis  
unar-Cvevebis gamomuSavebis  da dax-
vewis mizniT Seqmnili mravalfero-
vani  savarjiSoebi sruldeba  sxva-
dasxva samuSao garemoSi, romelic 
asaxavs an samSeneblo moedans an 
kariers. 

marTvis saxelurebis da sater-
fulebis gamoyenebiT virtualur sa-
muSao garemoSi simulirebuli sa-

varjiSoebis Sesrulebis SesaZle-
bloba, mZime teqnikis simulators 
warmoaCens, rogorc iaf da usa-
frTxo saswavlo saSualebas, ro-
melic aumjobesebs da ufro efeq-
turs xdis mZime teqnikis opera-
toris momzadebis tradiciul pro-
gramebs. simulatorze praqtika sa-
sargebloa gamocdili operatorisT-
visac, simulatori gamocdil opera-
tors saSualebas aZlevs daxvewos 
mZime samSeneblo teqnikaze muSaobis 
unar-Cvevebi. 

 rogorc avtogreideris ise 
Tvlebiani satvirTvelisa an eqskava-
toris  simulators gaaCnia tren-
ingis moduli, romelis mizani re-
alur manqanaze muSaobisaTvis saWi-
ro unar-Cvevebis gamomuSavebaa.   

 simulators imave saxis marT-
vis saxelurebi (joistikebi) da 
saterfulebi aqvs, rogoric damon-
taJebulia realur manqanaze. garda 
amisa, simulators gaaCnia Sesabamisi 
savarjiSoebi, imisaTvis  rom opera-
tori gaecnos manqanis marTvis saSu-
alebebs.   
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simulatorze swavlebis pro-
cesi iwyeba marTvis mowyobilobis 
gacnobisa da orientaciis gamomuSa-
vebis martivi amocanebiT da grZel-
deba ufro rTuli savarjiSoebiT. 
wina modulebis gavlisas gamoc-
dilebis dagrovebasTan erTad swav-
lebis momdevno modulebSi savar-
jiSoebi ufro da ufro rTuldeba.  

Sesrulebuli savarjiSo fas-
deba Sedegebis mixedviT, romelTa 
naxvac savarjiSos dasrulebisTa-
navea SesaZlebeli. 

simulatorze swavlebisas stu-
dentTa mier savarjiSoebis  Sedege-
bis Sefasebas da Sedegebis Senaxvas 
uzrunvelyofs treningis Sedegebis 
marTvis programa. aRniSnuli pro-
grama Tavsebadia mZime samSeneblo 
teqnikis yvela simulatorTan da 
Cawerilia imave kompiuterze romel-
zec aris simulatoris programuli 
uzrunvelyofa, rac aadvilebs mona-
cemebis damuSavebas.  

simulatoris programuli  
uzrunvelyofa  

 virtualuri savarjiSo siste-
mebis muSa mdgomareobaSi mosayvanad 
aucilebelia licenziis gaaqtiure-
ba.  

komerciuli licenziisaTvis 
arsebobs ori parametri, romelTa 
SeTavazeba xdeba licenziis aqti-
vaciis procesSi. simulatoris pro-
gramuli uzrunvelyofa SeiZleba 
licenzirebuli iyos erTi momxma-
reblis reJimSi (Single-User mode) an 
mravali momxmareblis reJimSi 
(Multi-User mode) gamoyenebisaTvis. 

 "Single-User" licenziis SemTxve-
vaSi  programis gamoyenebis ufleba 
ar aris damokidebuli momxmareblis 
vinaobaze. Tanac, ar aris savalde-
bulo momxmarebels hqondes piradi 
saxeli (Log-in ID) da paroli sistema-
Si Sesasvlelad. yoveli studentis 
varjiSis Sedegebi failebis saxiT 
registrirdeba simulatoris pro-
gramul uzrunvelyofaSi momxmareb-
lis vinaobis miuTiTeblad. varji-
Sis failebis identificireba xdeba 
maTi Seqmnis droiT da TariRiT. 
miuxedavad imisa, rom treningis 
failebi inaxeba, isini ar arian mib-
mulni erT romelime konkretul 
momxmarebelze, rogorc studentis 
treningis Sedegis Canaweri.  

 (Multi-User) licenziis SemTxve-
vaSi aucilebelia TiToeul momx-
marebels hqondes sistemaSi Sesvlis 
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moyenebas ramdenime kompiuterze 
qselSi.    

 SimU Campus™treningis Sedege-
bis marTvis programa aris damatebi-
Ti programuli uzrunvelyofa ro-
melic exmareba instruqtors swav-
lebis procesis sworad dagegmvaSi. 
programa studentebis mier Ses-
rulebuli savarjiSoebis Sefase-
bisas iyenebs kriteriumebs, romle-
bic SemuSavebul iqna Caterpillar–is 
mZime samSeneblo teqnikis gamoc-
dili operatorebis mier, maswavle-
blebs saWiroebisamebr SeuZliaT am 
kriteriumebis Secvla.  

momxmarebels saSualeba aqvs 
SearCios konkretuli treningis an-
gariSi da praqtikulad myisierad 
miiRos informacia ama Tu im savar-
jiSos Sesrulebis Sedegebis Sesa-
xeb. SesaZlebelia daigegmos treni-
ngi axali an gamocdili operatori-
saTvis konkretuli moTxovnebis Se-
sabamisad 

SimU Campus™ treningis Sedege-
bis marTvis programa iZleva saSu-
alebas: 

piradi saxeli (Log-in ID)  da paroli. 
am SemTxvevaSi,  treningis Sedegebi 
inaxeba TiToeuli momxmareblisTvis 
cal-calke, virtualuri treningis 
sistemur menejerSi. miuxedavad imi-
sa, rom momxmareblebi gansazRvru-
lia (Multi-User) licenziiT, maT aseve 
yovelTvis SeuZliaT CatvirTon 
programa Single-User reJimSi Tu ar 
aris saWiro konkretuli momxmareb-
lis treningis monacemebis Cawera am 
momxmareblis failSi. 

 Cat® Simulators-is programuli 
uzrunvelyofis Sesyidva gulisx-
mobs erT kompaqt-disks am progra-
muli uzrunvelyofiT da erT li-
cenzias im gansazRvruli tipis kom-
piuterebisaTvis, sadac SesaZlebe-
lia am programuli uzrunvelyofis 
instalacia.  

 simulatoris programuli uz-
runvelyofa gakuTvnilia erTi kom-
piuterisaTvis. licenziis Rirebu-
leba moicavs mxolod erT konkre-
tul kompiuterze am programuli 
uzrunvelyofis gamoyenebas rac, Ta-
vis mxriv, SeuZlebels xdis mis ga-
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♦ simulatoris TiToeuli momx-
mareblisaTvis Seiqmnas angariSi 
Tavisi (Log-in ID)-Ta da paroliT; 

♦ testirebis reJimSi muSaobamde 
da monacemebis Caweramde Ca-
tarebul iqnes simulatorze 
varjiSi praqtikis reJimSi;  

♦ daibeWdos detaluri pataki 
klasis, individualuri momx-
mareblis an konkretuli savar-
jiSos Sesaxeb; 

♦ Senaxul iqnes swavlebis Sede-
gebi individualuri Canawerebis 
saxiT monacemTa bazaSi TiTo-
euli momxmareblis angariSze; 

♦ saWiroebisamebr SeizRudos da-
Sveba monacemTa bazaze. stu-
dents xeli miuwvdeba mxolod 
sakuTar Sedegebze, maswavle-
blebs SeuZliaT ixilon klasis 
Sedegebi, xolo sistemur admi-
nistrators SeuzRudavi daSveba 
aqvs; 

♦ moxdes momxmarebelTa dajgu-
feba klasebad, rac saSualebas 
iZleva erTsa da imave kompi-
uterze gamoyenebul iqnes sxva-
dasxva simulatoris programu-
li uzrunvelyofa; 

♦ meTvalyureoba gaewios simula-
toris gamoyenebas, aZlevs ra 
sxvadasxva klasebs uflebas 
erTi da imave kompiuterze ga-
moiyenos sxvadasxva simulato-
ris programuli uzrunvelyofa; 

♦ ramdenime kompiuterze erT-
droulad warimarTos saswavlo 
procesi simulatoris  progra-
muli uzrunvelyofis gamoyene-
biT; 

♦ Seiqmnas qseli maswavleblis an 
administratoris kompiutersa 
da im kompiuterebs Soris, rom-
lebzec mimdinareobs swavleba 
simulatoris  programuli uz-
runvelyofis gamoyenebiT; 

♦ sworad daigegmos da warimar-
Tos  swavleba  mZime teqnikis 
simulatoris gamoyenebiT. 

avtogreideris saswavlo 
modulis komponentebi 

 avtogreideris simulatori 
warmoadgens SesaniSnav damxmare sa-
swavlo saSualebas. avtogreideris 
simulatoris saswavlo moduli mo-
icavs Semdeg komponentebs: 

 avtogreideris marTvis mowyo-
bilobis gacnoba. studentebi gaec-
nobian da Seiswavlian avtogre-
ideris marTvis mowyobilobis - mar-
jvena da marcxena joistikebis, ne-
li (biZguri) svlis, damuxruWebis, 
da aCqarebis saterfulebis gamoyene-
bas. 

 gadaadgileba marTkuTxa dere-
fanSi. studentebi Seiswavlian marT-
vis mowyobilobis gamoyenebas, saw-
yis etapze 10 metri siganis marT-
kuTxa derefanSi  gadaadgilebisas 
xolo, Semdgom es zoma TandaTano-
biT mcirdeba 8 da 6 metramde.  

 gadaadgileba "rvianis" formis 
derefanSi. studentebi Seiswavlian 
greideris marTvas, rvianis formis 
10 metri siganis koridorSi gada-
adgilebisas. 

 rogorc marTkuTxa, ise rvi-
anis formis derefnebSi gadaadgile-
basTan erTad, operators saSualeba 
aqvs iswavlos danis gamoyeneba, ukan 
svla, siCqareebi, Sejaxebis, danis 
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saburavTan Sexebis Tavidan acileba 
da bevri sxva ram, risi codnac sa-
Wiroa avtogreiderze muSaobisas.  

 sistema iwers da inaxavs Ti-
Toeuli savarjiSos mimdinareobasa 
da Sedegebs, Sesabamisad davalebis 
Sesrulebis Semdeg administrators, 
instruqtorsa da students saSu-
aleba aqvT Seafason da ganixilon 
Sesrulebuli savarjiSos Sedegebi. 
Sedegebis analizisas maswavlebels 
SeuZlia naxos studentis mier man-
qanis marTvisa da muSaobisas daSve-
buli Secdomebi, Sejaxebebi da a.S. 
Sedegebze dayrdnobiT maswavlebels 
saSualeba aqvs Seitanos Sesabamisi 
koreqtivebi swavlebis procesSi. 
virtualur, usafrTxo garemoSi 
srulfasovani swavlis procesi, 
myari safuZvelia realuri manqanis 
usafrTxo da efeqturi eqspluata-
ciisaTvis.  

 savarjiSos Sesrulebisas av-

togreideris simulatoris progra-

muli uzrunvelyofa amowmebs Semdeg 

monacemebs: 

♦ marTvis mowyobilobis gacnoba: 

- wris triali; 

- danis aweva; 

- guTnis frTis gadaadgileba; 

- sawevaris centris gadaadgi-
leba; 

- RerZebis gadaxra; 

- neitraluri gadaxra; 

- greideris marTva; 

- danis daxra; 

- borblebis gadaxra; 

- gadacemis SerCeva; 

♦ danis gruntTan Sexebis raode-
noba; 

♦ danis gruntTan Sexebis sruli 
dro; 

♦ ukusvlaze gadarTvis raode-
noba; 

♦ ukusvliT moZraobis sruli 
dro; 

♦ moZraobis maqsimaluri siCqare; 

♦ moZraobis saSualo siCqare; 

♦ yvelaze maRali gadacema, ro-
melic iqna gamoyenebuli; 

♦ SejaxebaTa raodenoba; 

♦ danis saburavTan Sexebis ra-
odenoba.  

didTvlebiani winacicxviani   sat-

virTvelis  saswavlo modulis 

komponentebi 

 didTvlebiani winacicxviani 
satvirTvelis simulatoris sas-
wavlo moduli moicavs Semdeg kom-
ponentebs: 

 didTvlebiani winacicxviani 
satvirTvelis marTvis mowyobilo-
bis gacnoba. studentebi gaecnobian 
da Seiswavlian winacicxviani sat-
virTvelis marTvis mowyobilobas.  

 gadaadgileba farTo dere-
fanSi. studentebi Seiswavlian marT-
vis mowyobilobis gamoyenebas, 11 
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metri siganis derefanSi  gadaadgi-
lebisas, gamoimuSaveben da daxvewen 
moZraobisas saxsruli SeerTebis 
gamoyenebisa da cicxvis marTvis 
unar-Cvevebs.  

 gadaadgileba viwro dere-
fanSi. studentebi Seiswavlian marT-
vis mowyobilobis gamoyenebas, 9 
metri siganis derefanSi  gadaadgi-
lebisas, gamoimuSaveben da daxvewen 
moZraobisas saxsruli SeerTebis ga-
moyenebisa da cicxvis marTvis unar-
Cvevebs. 

 gruntis aReba da nayaris 
mowyoba. studentebi Seiswavlian  
gruntis moWris zonaSi cicxvis 
Sevsebas, “samwertiliani traeqto-
riiT” cicxvis gadaadgilebas, naya-
ris zonaSi cicxvis daclas. 

  TviTmclelis datvirTva. stu-
dentebi Seiswavlian  gruntis moW-
ris zonis axlos sworad gaCere-
buli TviTmclelis datvirTvas moW-
rili gruntiT. 

 gruntis aReba da gadatana. 
studentebi Seiswavlian  gruntis 
moWris zonaSi cicxvis Sevsebas, 
Semdeg aRebuli gruntis  yrilis 
mowyobis adgilas gadatanas, ro-
melic gruntis moWris zonidan di-
di manZiliTaa dacilebuli. 

 TviTmclelis datvirTva TviT-
mclelis poziciis SerCeviT. am 
savarjiSos Sesrulebisas studen-
tebi Seiswavlian  Tu rogor unda 
daayenon satvirTveli aweuli cicx-
viT ise, rom mis qveS dadges 

TviTmcleli. 

 savarjiSos Sesrulebisas sat-
virTvelis simulatoris progra-
muli uzrunvelyofa amowmebs Semdeg 
monacemebs: 

♦ Sesrulebis dro; 

♦ ukusvliT moZraobis sruli 
dro; 

♦ gaCerebul mdgomareobaSi yof-
nis sruli dro; 

♦ winsvliT moZraobis maqsimalu-
ri siCqare; 

♦ winsvliT moZraobis saSualo  
siCqare; 

♦ cicxvis awevis maqsimaluri si-
maRle; 

♦ cicxvis awevis saSualo si-
maRle; 

♦ cicxvis gruntTan Sejaxebis ra-
odenoba; 

♦ cicxvis satvirTo manqanasTan 
Sejaxebis raodenoba; 

♦ sxva Sejaxebis raodenoba; 

♦ amwevi isris mamoZravebeli hid-
ravlikuri cilindris dartyma; 

♦ cicxvis mamoZravebeli hidrav-
likuri cilindris dartyma; 

♦ saxsruli SeerTebis mamoZrave-
beli hidravlikuri cilindris 
dartyma; 

♦ araswori pozicireba; 

♦ cicxvis  mcdari Setevis kuTxe; 

♦ cicxvis araswori orientireba; 
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♦ amwevi isris Sejaxeba satvirTo 
manqanasTan; 

♦ borblebis adgilze trialis 
(buqsaobis) sruli dro; 

♦ cicxvis grexa isris awevamde; 

♦ warmadoba; 

♦ RerZebs Soris kuTxe gruntis 
moWris zonaSi pirvelad Ses-
vlisas; 

♦ cicxvis orientacia gruntis 
moWris zonaSi pirvelad Ses-
vlisas; 

♦ cicxvis Setevis kuTxe gruntis 
moWris zonaSi pirvelad Ses-
vlisas; 

♦ cicxvis awevis simaRle gruntis 
moWris zonaSi pirvelad Ses-
vlisas; 

♦ gruntis moWris zonaSi cicxviT 
muSaobis sruli dro; 

♦ RerZebs Soris kuTxis saSualo 
mniSvneloba gruntis moWris 
zonaSi Sesvlisas; 

♦ cicxvis awevis  saSualo si-
maRle gruntis moWris zonaSi 
Sesvlisas; 

♦ yrilis mowyobis zonaSi gada-
tanili gruntis wona; 

♦ gruntis moWris zonidan yri-
lis mowyobis zonamde gada-
adgilebisas daxarjuli dro; 

♦ cicxvis awevis  maqsimaluri si-

maRle gruntis moWris zonidan 
yrilis mowyobis zonamde gada-
adgilebisas; 

♦ cicxvis awevis  saSualo si-
maRle gruntis moWris zonidan 
yrilis mowyobis zonamde gada-
adgilebisas; 

♦ TviTmclelis saWiro mdgoma-
reobaSi dayenebis dro; 

♦ drois Sualedi manqanis dat-
virTvis dasrulebidan manqanis 
datvirTvis dasrulebis maniSne-
beli xmovani signalis micemam-
de; 

♦ didTvlebiani satvirTvelis 
sxva Sejaxebani TviTmclelTan. 

hidravlikuri eqskavatoris 
saswavlo modulis        
komponentebi 

 hidravlikuri eqskavatoris si-
mulatoris saswavlo moduli mo-
icavs Semdeg komponentebs: 

 hidravlikuri eqskavatoris 
marTvis mowyobilobis gacnoba. stu-
dentebi gaecnobian da Seiswavlian 
hidravlikuri eqskavatoris marTvis 
mowyobilobas.  

 cicxvis marTva 1. studentebi 
Seiswavlian cicxvis gaCerebas siv-
rceSi gansazRvrul adgilas. 

 cicxvis marTva 2. studentebi 
Seiswavlian cicxvis wrfivi gada-
adgilebas. 
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 cicxvis marTva 3. studentebi 
Seiswavlian cicxvis mrudwirul 
(rkalze) gadaadgilebas. 

 cicxvis marTva 4. studentebi 

Seiswavlian cicxvis mrudwirul 

(warmosaxviT rkalze) gadaadgile-

bas. 

 eqskavatoris orientireba (win-
svliT). studentebi Seiswavlian 
eqskavatoris muxluxebis winsvliT 
sworad ganTavsebas. 

 eqskavatoris orientireba 
(ukusvliT). studentebi Seiswavlian 
eqskavatoris muxluxebis ukusvliT 
sworad ganTavsebas. 

 TviTmclelis datvirTva. stu-
dentebi Seiswavlian cicxviT grun-
tis aRebas  da gruntiT TviTmcle-
lis datvirTvas. 

 nayaris mowyoba. studentebi 
Seiswavlian Txrilidan cicxviT 
gruntis aRebas da Txrilis kides-
Tan nayaris mowyobas. 

 cicxvis Sevseba erTi mo-
qmedebiT. studentebi Seiswavlian 
erTi moqmedebiT cicxvis avsebas. 

 Txrilis mowyoba. studentebi 
Seiswavlian cicxvis gamoyenebiT 
Txrilis mowyobas.  

 sxvadasxva savarjiSos kombini-
reba. ramdenime operaciis erTmaneT-
Tan SeTavseba: eqskavatoris sworad 
orientirebiT dawyebuli, Txrilis 
amoRebiTa da TviTmcle-lis dat-
virTviT dasrulebuli. 

 savarjiSos Sesrulebisas hi-
dravlikuri eqskavatoris simula-
toris programuli uzrunvelyofa 
amowmebs Semdeg monacemebs: 

♦ Sesrulebis dro;  

♦ araswori pozicireba; 

♦ Setevis kuTxe; 

♦ miznobrivi traeqtoriis sigrZe; 

♦ cicxvis gadaadgilebis manZili; 

♦ maqsimaluri horizontaluri ga-
daxra; 

♦ maqsimaluri vertikaluri ga-
daxra; 

♦ Sejaxebebis raodenoba; 

♦ cicxvis dajaxebaTa raodenoba; 

♦ araswori urTierTganlageba; 

♦ yrilze gadatanili gruntis mo-
culoba; 

♦ gruntis cicxvidan Camoyris si-
maRle; 

♦ Setevis sawyisi kuTxe; 

♦ isris sawyisi kuTxe; 

♦ moWrili gruntis moculoba; 

♦ Txrilis siRrmis cvalebadoba; 

♦ Txrilis Ziris daxris kuTxe; 

♦ saWiroze Rrmad amoRebuli 
Txrilis saSualo siRrme. 



naxazis kiTxvis    

unar-Cvevebi 

samSeneblo naxazebi gamo-
iyeneba samSeneblo obieqtis arqi-
teqturuli da sainJinro proeqtebis 
gadmosacemad. 

specifikaciebTan erTad igi 
gvawvdis detalur informacias 
Senobebis elementebis, masalebisa 
da konstruirebis meTodebis Ses-
axeb. yoveli piri, romelic Car-
Tulia Senobis dagegmarebis, aRWur-
visa an mSeneblobis procesSi, val-
debulia icodes samSeneblo naxazis 
wakiTxva. 

nabeWdi aris naxazis asli. 
mravali wlis ganmavlobaSi farTod 
iyo gavrcelebuli naxazis gamrav-
lebis meTodi, romlis meSveobiTac 
miiReboda egreT wodebuli ”lurji 
asli”, romelic Sedgeba TeTri 
xazebisagan cisfer fonze. dRes 

termini ”lurji asli” gamoiyeneba 
nabeWdis mniSvnelobiT. nabeWdebis 
umetesobas aqvs muqi xazebi Ria 
fonze. 

naxazis asli CvenTvis zogjer 
gaigivebulia muSa naxazTan an geg-
masTan. naxazis dedani, rogorc 
wesi, inaxeba arqiteqtoris an inJin-
ris ofisSi. samSeneblo moedanze 
naxazis gamoyenebis SemTxvevaSi igi 
SeiZleba advilad daziandes, amitom 
uSualod mSeneblebi iyeneben na-
beWdebs. termini  `gegma~ agreTve aR-
niSnavs Senobis calkeuli nawile-
bis naxazebs, rogoric aris samSene-
blo moednis gegma, saZirkvlis 
gegma, sarTulis gegma.  

samSeneblo naxazi/asli 

arsebobs samSeneblo naxazis 
ori tipi: aqsonometriuli proeqcia 
da orTogonaluri proeqcia. aqsono-
metriuli proeqcia gamoiyeneba 
imisTvis rom damkvirvebelma Senoba 
mTlianad aRiqvas. es naxazi, misTvis 
ufro realuri saxis misacemad, 
Sevsebulia xeebiT, buCqebiT da mas 
vizualizacia ewodeba. aqsono-
metriuli proeqcia prezentaciisT-
vis gamoiyeneba. rogorc wesi, masze 
mainc ar Cans calkeuli konstru-
qciuli detalebi. 

orTogonaluri proeqcia aris 
meTodi, romlis Sesabamisadac xdeba 
sagnis (magaliTad Senobis) sxvada-

am Tavis Seswavlis Semdeg Tqven 

SeZlebT: axsnaT, ratom aris xazva 

profesiisTvis mniSvnelovani, 

daadginoT, ras moicavs naxazebis 

kompleqti, aRweroT, rogor iqm-

neba naxazi da gaigoT xazvaSi ga-

moyenebuli pirobiTi aRniSvnebis  

mniSvneloba. agreTve, gecodine-

baT, rogor moixmaroT naxazis 

asli. 

axali saxlis aqsonometriuli vizuali-
zacia 
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sxva proeqciis Cveneba. maTi aTvlis 
wertilebi isea SerCeuli, rom pro-
eqciebi urTierTmarTobulia. es ki 
saSualebas iZleva Senobis an pro-
eqtis yvela detali naCvenebi iqnes 

Togonaluri naxazebisagan mSene-
blobisTvis saWiro informacia.  

naxazebis / nabeWdebis    kom-

pleqti 

 mcire samSeneblo proeqti 
yvela saWiro informacias Seicavs, 
rogorc wesi, erTeuli gegmis, ver-
tikaluri profilisa da ramdenime 
detalis saxiT. didi samSeneblo 
proeqtis Sedgeniloba ufro metad 
garTulebulia da moiTxovs sxvada-
sxva gegmas, profils, ganivkveTsa da 
detals. gamoiyeneba samSeneblo 
naxazebis/nabeWdebis kompleqti, ro-
melic dayofilia Tavebad Sesas-
rulebeli samSeneblo samuSaoebis 
tipebis Sesabamisad. 

 qvemoT moyvanilia samSeneblo 
naxazebis klasifikacia da aRniSvne-
bi, romlebic gamoiyeneba saqarT-
veloSi: 

naxazebis SesaZlo umciresi raode-
nobiT. 

 samSeneblo naxazSi gamo-
yenebuli proeqciebia: zedxedi, 
winxedi, gverdxedi da xedi uknidan. 
zedxeds ewodeba horizontaluri 
proeqcia, winxeds, gverdxedsa da 
xeds uknidan _ vertikaluri pro-
eqciebi, Senobis interieris xeds ki 
_ ganivkveTi an interieris proeqcia.  

 TiTqmis yvela samSeneblo 
naxazi Sesrulebulia orTogona-
luri proeqciiT. am SemTxvevaSi 
Senobis garegnuli saxe ar aris ise 
TvalnaTliv da srulad war-
modgenili, rogorc aqsonometriuli 
proeqciiT, magram gacilebiT meti 
informaciis Semcvelia. cdisTvis, 
Tqven SegiZliaT moaxdinoT das-
rulebuli Senobis vizualizacia 
iseve, rogorc miiRoT or-
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gt – generaluri gegma da trans-
portis nagebobani 

gg – generaluri gegma 
ag – arqiteqturuli gadawveti-

lebani 
as – arqiteqturul-samSeneblo ga-

dawyvetilebani 

ai – arqiteqturuli interierebi  

konstruqciebi: 

kr – rkinabetonis 

kl – liTonis 

klm – liTonis madetalire-
beli 

kx – xis 
wk – Siga wyalsadeni da kanaliza-

cia 
gwk – gare wyalsadenis da kanali-

zaciis qseli 
gv – gaTboba, ventilacia da kondi-

cireba 
Tq – Tboqselebi 
gm – gaziT momarageba 
ggq –gaziT momarageba, gare qsele-

bi 
em – eleqtromomarageba 

teqnologia: 

tw – warmoebis 
tk – komunikaciebis 
a...… – avtomatizacia 

 avtomatizaciis markis kom-
pleqtis dasaxelebaSi mravalwer-
tili Seicvleba samuSao naxazebis 
ZiriTadi kompleqtis Sesabamisi 
markiT. 
 naxazze mocemuli marka 
Sedgeba erTi asosgan, romelic mi-
uTiTebs Sesabamisi naxazebis kom-
pleqtze da ricxviTi gamosax-
ulebisagan, romelic gviCvenebs am 
kompleqtSi saZiebeli naxazis no-
mers. magaliTad: gm-6 – gaziT mo-
maragebis naxazebis kompleqtidan 
№6 da a.S. mSeneblobis procesSi 
xandaxan saWiro xdeba gegmaSi gark-
veuli Sesworebebis Setana an raime 

konstruqciis meore konstruqciiT 
Secvla. naxazebs, romlebic srulad 
gamosaxaven asaSenebeli saTavsebis 
dagegmarebas, maT zomebs da samSene-
blo konstruqciebs saSemsruleb-
lo naxazebi ewodeba, xolo naxa-
zebs, romlebic Sedgenilia natu-
raSi ganxorcielebuli azomvebis 
Sedegad, ewodeba azomviTi naxazebi. 

 samSeneblo naxazebis klasifi-
kacia da aRniSvnebi, romlebic ga-
moiyeneba evropasa da SeerTebul 
StatebSi: 

C – samoqalaqo. gengegma, reliefis 
mowyobis gegma, adgilis keTil-
mowyobis gegma da detalebi. 

A – arqiteqturuli. sarTulebis 
gegmebi, profilebi, mopirkeTeba, 
Senobis seqciebi, grafikebi da 
detalebi. 

S – konstruqciuli. betonis, 
foladisa da xis miwiszeda 
konstruqciebi da detalebi. 

M – meqanikuri. wyalmomarageba-
wyalarinebis,  gaTbobis, ventila-
ciisa da kondicirebis sistemebi. 

E – eleqtruli. energo- da ganaTe-
bis sistemebi. 

zogierTi arqiteqtori an inJineri 
damatebiT yofs naxazebis /nabeWde-
bis kompleqts Semdeg mimarTule-
bebad:  

U – sainJinro qselebis gegma. 
saxelmwifo an municipaluri 
eleqtro- da wyalmomaragebis xaze-
bi zogjer naCvenebia samoqalaqo 
naxazebze. 

P - wyalmomarageba-wyalarineba. 
wyalmomarageba-wyalarinebis siste-
mebi. 

H - gaTbobis, ventilaciisa da 
haeris kondicirebis sistemebi. 
zogierTi arqiteqtori ar  iyenebs 
klasifikacias asoebiT da furc-
lebs ubralod nomravs. 

qvemoT mocemulia sxvadasxva tipis 
naxazis nimuSebi: 
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generaluri gegmis nimuSebi 
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arqiteqturuli naxazebis nimuSebi 
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konstruqciuli naxazebis nimuSebi 
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Siga wyalsadenisa da kanalizaciis naxazis nimuSi 
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milgayvanilobis principiuli sqemis nimuSi 
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eleqtromomaragebis naxazis nimuSi 
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nabeWdis/naxazis tipebi 

 nabeWdi, rogorc wesi, dala-
gebulia mSeneblobis savaraudo 
Tanamimdevrobis Sesabamisad. na-
beWdebis kompleqti moicavs samoqa-
laqo, konstruqciul, arqiteqtu-
rul, eleqtrul, meqanikur da 
wyalmomarageba-wyalarinebis nabeW-
debs.  

 samoqalaqo mSeneblobis (C) 
naxazebi moicavs: gengegmas an gana-
Senianebis ubnis gegmas, sainJinro 
qselebs, miwis nakveTiT sargeb-
lobis uflebas, reliefis mowyobis 
gegmasa da adgilis keTilmowyobis 
detalebs.  ganaSenianebis ubnis 
gegma agreTve moicavs: horizon-
talebs, trotuarebsa da samanqano 
gzebs. agreTve naCvenebia: ubnis 
sazRvris xazebi, ganaSenianebis 
wiTeli xazebi da sainJinro komuni-
kaciebi. 

 konstruqciis nabeWdi moicavs: 
saZirkvels, foladis mzid konstru-
qciebs, Senobisa da saxuravis mzid 
sistemebs maT kveTebTan da deta-
lebTan erTad. sacxovrebeli Seno-
bebisTvis saZirkvlisa da sardafis 
sarTulis gegmebi, rogorc wesi, 
mocemulia erT naxazze. es gegma 
moicavs: saZirkvlis kedlebs, 
saZirkvlis blokebs, dgarebsa da 
buxrebs. saZirkvlis kedlebisa da 
saZirkvlis blokebis kveTebisa da 
detalebis naxazebi zogjer 
mocemulia erT nabeWdze. 

 arqiteqturuli nabeWdi 
moicavs: sarTulebis gegmebs, 
profilebs,  Senobis seqciebsa da 
gamotanil kveTebs, karisa da fan-
jris specifikaciebsa da oTaxebis 
gamoyvanas. sacxovrebel SenobebSi, 
arqiteqturuli nabeWdebi, rogorc 
wesi, warmoadgens muSa naxazebis 
umetesobas.  

 sarTulis gegma mniSvnelovani 
naxazia, vinaidan is Seicavs yvelaze 
met informacias da orientiria 

damatebiTi kveTebisa da detalebis 
mdebareobisaTvis. sarTulis gegma 
faqtobrivad aris amave sarTulis 
donidan zemoT 106-122sm-mde  
horizontalur sibrtyeSi aRebuli 
kveTi. gegma SeiZleba iyos 
wanacvlebuli (cvladi doneebi) Tu 
SenobaSi erTi da imave sarTulis 
doneebi sxvadasxva niSnulzea. 
sarTulis gegmaSi Cans sarTulis 
gamoyvana, kedlebi, karebi, kibis 
marSebi, buxrebi, CaSenebuli 
karadebi da meqanikuri aRWurvi-
loba. mravalsarTuliani Senobis 
naxazebi Seicavs yvela sarTulis 
gegmas. momxmarebelTa umetesoba 
nabeWdebis daTvalierebas iwyebs 
sarTulebis gegmebiT.  

 sarTulis gegmebi gviqmnis 
warmosaxvisa da vizualizaciisa-
Tvis saWiro saerTo warmodgenas 
rac saWiroa Semdgomi interpre-
taciisaTvis. 

 profili aris Senobis gare 
xedi/proeqcia. rogorc wesi, minimum 
oTxi profilis daxazva aris 
saWiro Senobis yoveli mxris 
gadawyvetis saCveneblad. ufro meti 
profili moiTxoveba gansxvavebuli 
gadawyvetebis dros, iseTebis 
rogoric aris Siga ezo an kuTxuri 
Senoba. Senobis interierisTvis 
aRebul profils, interieris 
profili ewodeba. 

 Wrili aris xedi, romelic 
gviCvenebs Senobas ise, TiTqos is 
gaWrilia. WrilSi Cans kedlebi, 
kibis safexurebi da sxva detalebi, 
romlebic sxva naxazebze naTlad ar 
Cans. Wrili, rogorc wesi, 
mocemulia ufro didi masStabiT, 
profilebisa da gegmebis naxazebze 
gamoyenebul masStabebTan Seda-
rebiT. mTliani Senobis viwro mxris 
gaswvriv aRebul kveTs ganivi kveTi 
ewodeba, grZel mxares _ grZivi 
kveTi.  

 rTuli Senobis elemente-
bisTvis da gansxvavebuli konstruq-

104 



ciisTvis moiTxoveba iseTi deta-

lebis naxazebi, rogoric aris TaRi, 

karnizi, samSeneblo foladis mzidi 

konstruqciis kavSiri an sayrdeni 

kedeli. detalebi ixazeba didi 

masStabiT, raTa naTlad gamoCndes 

Senobis elementebi da Tavisebu-

rebebi.

 specifikacia aris masalaTa 

nusxa, rac saWiroa mSeneblobis 

procesSi. specifikaciaSi Cveuleb-

riv CamoTvlilia nakeToba, sa-

identifikacio niSani, zoma, saWiro 

raodenoba da sxva saWiro infor-

macia. specifikaciaSi mocemuli 

yoveli nakeToba aRniSnulia gegmasa 

da profilebze. sxva tipisaa karis, 

fanjrisa da ganaTebis mowyobi-

lobebis  specifikaciebi. specifi-

kacia sxva miznebisTvisac gamoiye-

neba, aseTia, magaliTad, oTaxis 

gamoyvana.  

 specifikacia muSa naxazebis 

kompleqtis nawilia. gegmis naxazebi 

xSirad moicavs karis specifikacias. 

fanjris specifikacia ZiriTadad 

gvxvdeba profilis naxazebze.

eleqtrogayvanilobis naxazebi 

moicavs eleqtrul sadenebs, gana-

specifikaciis nimuSi 
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Tebis gegmas, Sekiduli Weris gegmas 
da gamanawilebeli dafis speci-
fikacias. did proeqtSi SeiZleba 
agreTve iyos eleqtromontaJis sqema 
da datvirTvis gaangariSeba. mcire 
samuSaoebisTvis eleqtrogayvanilo-
bis gegma mocemulia sarTulis 
arqiteqturul gegmasTan erTad. 

 meqanikuri nawilis naxazebi 
moicavs gaTbobis, ventilaciisa da 
haeris kondicirebis sistemebis 
gegmebs da wyalmomarageba-wyalari-
nebis gegmebs. meqanikuri nawilis 
naxazi agreTve moicavs morwyvis 
sistemebs. SeiZleba moicavdes mile-
bisa da maTi makavSirebeli nawile-
bis specifikacias, gaTbobis, venti-
laciisa da haeris kondicirebis 
sistemebis aRWurvilobasa da wyal-
momarageba-wyalarinebis mowyobilo-
bebs. martivi proeqtebisaTvis eleq-
trogayvanilobis gegmis msgavsad, 
gaTbobis, ventilaciisa da haeris 
kondicirebis sistemebis gegma Sedis 
sarTulis arqiteqturul gegmaSi.  

 wyalmomarageba-wyalarinebis 
gegma gviCvenebs cxeli da civi 
wylis sistemis, Camdinare wylebis 
mocilebis sistemisa da sanitari-
ul-teqnikuri aRWurvilobis ganTav-
sebis sqemas. binebis wyalmomarageba-
wyalarinebis mTeli gegma SeiZleba 
iyos erT naxazze, sanitariul-
teqnikuri aRWurviloba ki xSirad 
naCvenebia sarTulis arqiteqturul 
gegmaze. ufro rTuli Senobebis 
SemTxvevaSi yoveli sistemisTvis 
calke gegma gamoiyeneba. 

naxazis/nabeWdis  wakiTxva  

 naxazis wakiTxva niSnavs na-
xaziT informaciis miRebas. misi  
ori ZiriTadi elementia vizualiza-
cia da interpretacia. naxazis kiT-
xva xels uwyobs am unarebis ganvi-
Tarebas. Tqveni zemoaRniSnuli una-
rebi gamocdilebis momatebasTan 
erTad  gaumjobesdeba. 

 vizualizaciis unari niSnavs 
samuSao naxazebis kompleqtis 
safuZvelze Senobis an proeqtis 
warmosaxviTi xatis Seqmnas. naxazis 
kiTxvis da eskizis Seqmnis prin-
cipebis Seswavla dagexmarebaT 
samSeneblo naxazebisa da kvanZebis 
detalur vizualizaciaSi.   

 interpretacia niSnavs samuSao 
naxazze aRniSnuli xazebis, simbo-
loebis, zomebis, SeniSvnebisa da 
sxva informaciis gagebis unars.  

naxazis movla 

 naxazi da specifikacia iseve 
mniSvnelovania, rogorc iaraRi, 
romelsac iyenebT. saTanado mopy-
robis SemTxvevaSi naxazi didi xnis 
ganmavlobaSi mogemsaxurebaT. 

 ramdenime miTiTeba naxazis 
movlis Sesaxeb: 
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• ar daweroT naxazze, Tu ar 
gaqvT cvlilebebis ganxorci-
elebis uflebamosileba; 

• naxazi sufTad SeinaxeT. 
gaWuWyianebuli naxazi Znelad 
ikiTxeba da SeiZleba Secdomis 
mizezi gaxdes; 

• dauSvebelia naxazis siaxloves 
Wama-sma; 

• naxazi frTxilad dakeceT an 
daaxvieT; 



• naxazze ar moaTavsoT mWreli 
iaraRi an wvetiani nivTi; 

• rodesac naxaziT ar sarge-
blobT,  moarideT is mzis pir-
dapir sxivebs. mzis sinaTlis 
zemoqmedebiT naxazi xundeba 
da ziandeba; 

• rodesac naxaziT ar sarge-
blobT, SeinaxeT is sufTa, 
mSral adgilas. 
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sakuTrebis gamyofi xazi: sakuTre-
bis gamyofi xazi Zalian msxvili 
xazia, romelic Sedgeba erTi 
grZeli da ori mokle Strixis 
Tanamidevruli monacvleobisagan. 
TiToeuli amgvari xazis sigrZe da 
ganlageba (mimarTuleba) situaciur 
gegmaze aris naCvenebi.  

CarCos  xazi: moCarCoebis xazi 
ganlagebulia naxazis furclis 
kideebSi. es xazi  gamoiyeneba aseve 
naxazis sxvadasxva nawilis, magali-
Tad,  saTauris, SeniSvnebisa da 
Sesworebebis,  gamosayofad. 

konturis  xazi: konturis  xazi 
gamoiyeneba obieqtis, Senobisa an 
gasasvlelis  ZiriTadi elemente-
bis aRsaniSnavad. konturis  xazi 
msxvili, uwyveti xazia, romelic 
yvela kidesa da zedapirs aRniS-
navs.  

uxilavi konturis xazi: dafaruli 
xazi saSualo sisqis mokle 
Strixebisgan Sedgeba. is aRniSnavs 
im kideebsa da zedapirebs, romle-
bic ar Cans mocemul xedSi. mkiTx-
velma naxazebis kompleqtSi unda 
ipovos sxva xedi, sadac Cans es 
konturebi. xSirad dafaruli nawi-
lebi Cans gverdiT xedze an 
WrilSi. dafaruli xazebi, romleb-
sac naxazisTvis ganmsazRvreli 
mniSvneloba ara aqvT, ar aRiniS-
neba.   

RerZis xazi: RerZis xazi gamoiye-
neba svetebis, aRWurvilobis, mow-
yobilobebisa da sxva msgavsi obi-
eqtebis centris aRsaniSnavad. ro-
gorc wesi, am  obieqtebis zomebi 
mibmulia RerZis xazTan. RerZis  
xazi aseve gamoiyeneba nulovani  
donis aRsaniSnavad. es xazi wvri-
lia da Sedgeba urierTmonacvle 
grZeli da mokle Strixebisagan.    

zomisa da gamosatani xazebi: zomisa 
da gamosatani xazebi wvrili xaze-
bia, romlebic aRniSnaven zomebis 
ganfenas da mimarTulebas. zomis  
xazi gavlebulia gasazomi man-
Zilis sigrZeze. zomis xazis Ti-
Toeul boloSi  keTdeba aRniSvna 
– isari, wertili an V niSani. gamo-
satan xazs avleben  zomis xazis 
perpendikularulad im elementebis 
aRsaniSnavad, romelTa Sorisac 
izomeba manZili.  misaniSnebel  
xazs erT boloSi isari aqvs da 
meoreSi – teqsturi komentari. isa-
ri miuTiTebs im   detalsa an ele-
mentze, romelsac exeba komentari. 
misaniSnebel xazs igive sisqe aqvs, 
rac zomisa da gamosatan xazebs.  

isari: isari sxvadasxva tipis 
SeiZleba iyos. yvela arqiteqtori 
aRniSvnis sakuTar stils iyenebs. 
aRniSvnis mizania naxazze wetilebs 
Soris (gamosatani xazebi) manZilis 
aRniSvna. Tu gamosatan xazebs So-
ris manZili Zalian mcirea, isrebi 

xazebi da simboloebi 

 samSeneblo naxazis wasakiTxad 
saWiroa naxazze aRniSnuli xazebisa 
da simboloebis mniSvnelobis cod-
na. mxazveli iyenebs xazebisa da sim-
boloebis gansazRvrul sistemas. 
samSeneblo naxazze Cveulebriv ram-
denime tipis xazi gamoiyeneba. yvela 
xazi erTi da imave feriT aris Ses-
rulebuli.  xazebi sxvadasxva sis-
qis SeiZleba iyos. zogi xazi uwyve-
tia, zogi – wyvetili. TiToeuls 
sxvadasxva mniSvneloba aqvs. 
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gareT aris ganlagebuli,  zomebi SuaSia an gverdze da misaniSnebeli  
xazi maT mdebareobas gviCvenebs. 

wyvetis xazi: wyvetis xazi niSnavs, rom naxazze mxolod obieqtis nawilia 
aRniSnuli. wyvetis xazi gamoiyeneba or SemTxvevaSi: rodesac  obieqti 
grZeldeba, magram naxazze ar aris aRniSnuli an  adgilis ekonomiis 
gamo obieqti sruli sigrZiT ar aris naxazze aRniSnuli.  Tu naxazze  
wyveta grZelia, gamoiyeneba grZeli wyvetili xazi xeliT Sesrulebuli 
zigzagebiT. mokle wyvetis xazi aris sqeli, klaknili xazi, romelic ga-
moiyeneba mokle wyvetis dros, magaliTad, ortesebri profilis an koWis 
ganivad.    

Wrilis xazi (kveTis xazi): es xazi gamoiyeneba Wrilis xedSi. Wrilis 
xazi aRniSnavs naxazis im  nawils, romelic `gakveTilia~ Wrilis xedis 
misaRebad. xazis boloSi dasmuli isrebi gviCvenebs im mimarTulebas, sai-
danac vuyurebT Wrils. Tu Wrilis xedi sxva naxazzea, kodur aRniSvnas-
Tan erTad miTiTebuli  unda iyos naxazis nomeri.  

daStrixvis xazi   da vizualizacia: Strixis xazi aris wvrili xazi, ro-
melic, Cveulebriv, 450–iani kuTxiT aris daxrili. es xazi gamoiyeneba 
WrilSi kveTis xazis mier  `moWrili~ nawilis aRsaniSnavad.  

xazis tipebi 



pirobiTi grafikuli aRniSvnebi 

samSeneblo naxazze sxvadasxva xazis garda, gamoiyeneba pirobiTi  

grafikuli aRniSvnebi. es simboloebi gamoxatavs samSeneblo masalebsa da 

mowyobilobebs. kompaniebis umetesobas sakuTari simboloebi aqvs, magram 

farTod gavrcelebuli  elementebi msgavsi simboloebiT aRiniSneba. 

 rogorc wesi, simboloebis ganmarteba naxazis pirobiT aRniSvnebSia 

mocemuli. pirobiTi aRniSvna aris simboloebisa da maTi ganmartebebis Ca-

monaTvali. zogjer naxazebis kompleqtSi gamoyenebuli yvela simbolos 

pirobiTi aRniSvna garekanzea mocemuli. Tu pirobiTi aRniSvna ar aris da-

beWdili im naxazze, romelsac Tqven kiTxulobT, misi gadmobeWdva mogi-

wevT sxva naxazidan ufro mcire zomis furcelze, romelic Tan geqnebaT 

miTiTebisaTvis.

zomebis kiTxva 

 zoma naxazis arsebiTi elementia. naxazis wamkiTxveli  unda icnob-

des zomis dasmis sxvadasxva meTods. mxazvelebi sxvadasxvagvarad aRniS-

naven zomis xazebis wyvetas  gamosatan xazebze. amJamad sul ufro far-

Tod gamoiyeneba daxrili xazis meTodi. samuSaosaTvis individualuri 

xasiaTis  misaniWeblad SeiZleba gamoyenebul iqnes sxva  meTodebi. 

samSeneblo naxazebSi gamoyenebuli zogierTi simbolo 
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Cveulebriv, zoma miTiTebulia 
zomis  xazis zemoT.  
 samSeneblo naxazebSi gamo-
yenebuli pirobiTi aRniSvnebi moce-
mulia danarTSi (gv. 211). 

naxazis masStabi (zomsadari) 

 samSeneblo obieqti naxazze  
Semamcirebeli  masStabiTaa (faq-
tobrivze mcire zomiT) gamosaxuli. 
konkretuli sarTulis gegmis, gver-

diTi xedis an detalis masStabi 
(zomsadari) miTiTebulia naxazis 
saTaurSi an qveda nawilSi. 

 naxazis SefardebiTi zomis aR-
niSvnis garda, termini (masStabi)  
aseve niSnavs masStabian saxazavs, 
romliTac izomeba manZili naxazze. 
saqarTveloSi Sesrulebul naxa-
zebze zomebi mocemulia erTeulTa 
metrul sistemaSi, Sesabamisad 
masStabic metrul sistemaSia.  

 ZiriTadad gamoiyeneba 
masStabi 1:50, anu naxazi realuri 
obieqtis zomis 1/50-ia. 2 sm naxazze 
utoldeba realuri obieqtis erT 
metrs (100 sm). metruli sistemis 
masStabiT monacemebis wakiTxva ise-
ve xdeba, rogorc imperiuli sis-
temis masStabiT. samSeneblo 
naxazebze zomebi mocemulia metre-
biT, kameraluri samuSaoebisas 
zomebi gamosaxulia santimetrebiT 
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Tavis mimoxilva 

mokle pasuxebi: 

1.   qvemoT CamoTvlili naxazebidan romeli ar aris tipobrivi naxazi?  

a. montaJis gegma;  

b. wyalmomarageba-wyalarinebis gegma; 

g. Rebvis gegma; 

d. saZirkvlis gegma; 

e. yvela maTgani tipobrivi naxazia. 

2 ra SemTxvevaSi SeiZleba eleqtrogayvanilobis gegmis Setana 
sarTulis gegmaSi? 

a. rodesac Senoba rTuli ar aris; 

b. naxazebis qaRaldis naklebobis SemTxvevaSi; 

g. rodesac yvela samuSaos erTi da igive kompania asrulebs; 

e. eleqtrogayvanilobis gegma ar SeiZleba Setanil iqnes 

sarTulis gegmaSi. 

3. romel naxazze unda iyos naCvenebi morwyvis sistemebis mdebareoba? 

a. eleqtrogayvanilobis gegma; 

b. saZirkvlis gegma; 

g. situaciuri gegma; 

d. wyalmomarageba-wyalarinebis gegma; 

e. morwyvis sistemebi arc erT gegmaze ar iqneba asaxuli. 

4. sworia Tu mcdari? vizualizacia asaxavs yvela detals, romelic 
saWiroa ofisis Senobis asaSeneblad. 

5. sworia Tu mcdari? ganaSenianebis ubnis gegmaze naCvenebia sainJinro 
komunikaciebi. 

6. sworia Tu mcdari? naxazi ar daziandeba, Tu xangrZlivad moaTavsebT 
mzis sxivebis qveS. 

7. romeli metruli masStabi gamoiyeneba sarTulis gegmisaTvis? 

a. 1:10; 

b. 1:20; 

g. 1:50; 

d. 1:100; 

e. arc erTi masStabi ar aris swori. 

8. SeuTavseT erTmaneTs Semdegi terminebi da ganmartebebi. yvela termini 

ar iqneba gamoyenebuli  

 



a. dafaruli xazi    1. aRniSnavs miwis nakveTis sazRvrebs 

b. CarCos xazi    2. gamoiyeneba im elementebis aRsaniS-

navad, romlisTvisac mocemulia gan-

zomileba 

g. RerZis xazi    3. obieqtis an Senobis miRebuli pi-

robiTi aRniSvna 

d. pirobiTi aRniSvna    4. gamoxatavs kides, romelic arse-

bobs, magram dafarulia mzerisagan 

e. simbolo    5. naxazze gamoyenebuli simboloebis 

CamonaTvali 

v. xazebis tipebis CamonaTvali    6. aCvenebs, sad aris amoRebuli ma-

sala 

z. sakuTrebis gamyofi  xazi    7. aRniSnavs mowyobilobas an obi-

eqts; gamoiyeneba SeniSvnis nacvlad 

T. konturis xazi    8. simetriis xazi 

i. zomis xazi    9. aRniSnavs naxazis sazRvrebs 

k. Wrilis xazi    10. aRniSnavs kveTis xeds 

l. wyvetis xazi      

m. gamosatani xazi      

n. daStrixvis xazi      
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geodeziuri samuSaoebi 

sanivelire sarebi 

 sanivelire sari gamoiyeneba 
samSeneblo moedanze, rogorc simaR-
lis donis orientiri. doneebi gani-
sazRvreba zedapiris uswormaswo-
robis profilis SeqmniT, raTa gani-
sazRvros zRvruli simaRleebi da 
ganlageba. es xdeba im informaciis 
gamoyenebiT, rac sarzea datanili. 

 sanivelire sari damzadebulia 
daumuSavebeli xisgan. personals 
SeuZlia am sarze daitanos doneebis 
aRmniSvneli niSnulebi da sxva ori-
entirebi. zog SemTxvevebSi, saris 
zedapiri iRebeba niSnulebis da-
tanis gasaadvileblad an feradi 
kodirebis gamoyenebisaTvis. sari 
aseve SeiZleba damzaddes plastma-
sis da liTonisgan.  

 samSeneblo moedanze muSaobis 
dawyebamde tardeba geodeziuri dak-
valviTi samuSaoebi, romlis mizania 
samSeneblo moednis dakvalva da 

nivelireba  (reliefis simaRleebis 
dadgena). SeiZleba moedani ar iyos 
Tanabari. amitom aucilebelia saris 
gamoyeneba, raTa Segrovdes monace-
mebi doneTa sxvaobis Sesaxeb. samu-
Sao moednis gasasworeblad SeiZle-
ba saWiro gaxdes donis aweva an 
daweva. zedapiris gasworebis pro-
cesSi SeiZleba dasWirdeT gruntis 
moWra an damateba, rom sabolood 
miviRoT Tanabari, swori zedapiri.   

 sarTan erTad donis gansaz-
RvrisaTvis gamoiyeneba sxva iaraRe-
bic. muSaobis procesSi sarze sxva-
dasxva saxis informacia daitaneba. 
zogierT samSeneblo kompanias, sxva 
monacemebTan erTad, sarze daaqvs 
kompaniis sakontaqto informacia, 
romlis saSualebiTac mSenebloba-
ze incidentis SemTxvevaSi SeiZleba 
pasuxismgebeli kompaniis advilad 
mokvleva. mniSvnelovania, rom saris 
SemTxveviT gadaadgilebis an misi 
moxsnis Sesaxeb acnoboT kompeten-
tur pirs. saris Zvel adgilas Car-
Woba ar aris rekomendebuli, radgan 
is SeiZleba moaTavsoT araswor 
adgilas.  

 xSirad simaRlis niSnulis 
sars  moixsenieben, rogorc geode-
ziur (sanivelire) sars. sarebis 
ganlagebisas personali iyenebs niv-
elirs, rom gadamowmdes saris mde-
bareoba  da aRebuli monacemebis 
sizuste. xazis gaswvriv mciredma 
uzustobam SeiZleba migviyvanos did 
gadaxramde, amitom mniSvnelovania 
sarebis sworad ganlageba. 

 samSeneblo sari warmoadgens 
markers da orientirs miwis samuSa-
oebis warmarTvisas, romlebic ga-
moiyeneba Txrilebis, sadrenaJo 
arxebis ganlagebis, da samSeneblo 
moednis perimetris mosaniSnad. am 
sarze datanili informaciis  xasi-
aTi, aseve droebiTia es sarebi, Tu 
mudmivi, ganisazRvreba samSeneblo 
samuSaoebidan gamomdinare. dasarvas 
awarmoebs 3_5 kacisgan Semdgari 
jgufi, romelic iyenebs, nivelirs, 
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lartyas da sazom lents. gan-
zogadebuli saxeli "sari" ewodeba  
wiTlad an lurjad SeferadebulTa-
vian xis Tamasas, sars an lartyas, 
romlis zomaa  30X5X5 sm da gamoi-
yeneba geodeziuri niSnulis mo-
saniSnad, romlis adgilmdebareobac 
zustadaa gansazRvruli. 

 zogierTi tipis sari naxazzea 
gamosaxuli. 

  sari gamoiyeneba, rogorc saWi-
ro wertilebis mosaZebni saSualeba. 
xSirad sars TvalsaCinoebisaTvis 
ukeTeben qsovilis an plastikatis 
ferad lents. poziciis aRmniSvneli 
informacia daitaneba saris wina 
zedapirze, xolo sxva damxmare in-
formacia _ ukana zedapirze. zogi-
erT SemTxvevaSi dasarvas awarmo-
eben geodezistebi RerZis xazis gas-
wriv, maSin, rodesac gzis kideebis 
da ferdobebis dasarvas awarmoebs 
proeqtis zedamxedveli an damxmare 
personali. ganfenis, gzispirisa da 
ferdobis dasarvisas gamoyenebuli 
sarebis ganivkveTi unda iyos 2.5 X 5 
sm, isini oTxive mxridan gluvi da 
60 sm simaRlisaa.  sarze gamosaxu-
li TiToeuli niSnuli “crowfoot”  
miuTiTebs gruntis sasurvel dones, 
xolo ricxvebiT gamosaxulia mosaW-
reli an dasayreli gruntis fenis 
sisqe.  

  am sarebze datanili unda 
iyos Semdegi informacia: 

♦ gzis, asafreni zolis, samanevre 
zolis nebismieri monakveTis 
mdebareoba aTvlili sawyisi 

niSnulidan (wertilidan). 

♦ mosaWreli an dasayreli grun-
tis fenis sisqe aTvlili grun-
tis arsebuli donidan, an sarze 
mocemuli niSnulidan. 

♦ manZili RerZis xazidan saris 
mdebareobis adgilamde da Rer-
Zis xazidan tranSeis xazamde. 

 sawyisi wertili (an "sawyisi 
niSnuli", rogorc mas uwodeben) 
moiniSneba ase 0+00. Semdegi niSnuli 
mdebareobs 100 futis (30 metris) 
daSorebiT da moiniSneba: 1+00. Sem-
degi niSnuli mdebareobs 200 futze 
(60 metri) sawyisi wertilidan da 
moiniSneba: 2+00 da a.S. yvela 
niSnuls, romelic mTavrdeba 00-iT, 
ewodeba sruli niSnuli. rogorc  
naxazidan Cans, Tavad niSnuli Se-
moklebulad aRiniSneba ST-Ti. mrud-
wirul monakveTebze an araTanabar 
zedapirze sarebi SedarebiT mWid-
rod unda  ganTavsdes. niSnulebs, 
romlebic ganTavsebulia 100 futze 
axlos, ewodeba "plius niSnu-
lebi" (magaliTad, 3+25, 3+53, 3+77). 

wrfivad ganlagebul sarebiT (an 
ganfenis sarebiT) moniSnaven Sesas-
rulebeli miwis samuSaoebis hori-
zontalur mdebareobas  da, amasTa-
nave, miTiTebulia Sesasrulebeli 
samuSaoebis mimarTuleba. sarebis 
dazianeba ar SeiZleba, maTi dazi-
aneba gamoiwvevs mravalsaaTian 
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damatebiT muSaobas dazianebuli 
sarebis Sesacvlelad da, Sesa-
bamisad, proeqtis vadaze gvian dam-
Tavrebas.   

uxeSi ganfenis sarebiT moniS-
naven samuSao teritorias, romelic 
unda damuSavdes Semdgomi samuSao-
ebis sawarmoeblad. am tipis sare-
bis dakargva an dazianeba ar aris 
problema.  zogierT sarze ganfenis 
niSnulebi da sanivelire infor-
macia erTadaa datanili. sarebis 

niSnulebis numeracia 

ganfenis sarebi 
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umetesobaze informacia datanilia 
rogorc wina, ise ukana zedapirze.  

RerZis  xazis paloebiT mo-
iniSneba RerZis xazis mdebareoba. 
paloebis identificireba xdeba aso-
ebis meSveobiT. sarze  niSnulis aR-
mniSvneli informacia datanilia 
wina zedapirze (magaliTad, 0 + 00, 1 
+ 00, 4 + 75, da 5 + 25). 

saproeqto  done (niSnulis si-
maRle) yovelTvis ganisazRvreba 
RerZis  xazze. simaRlis cvlilebis 
maCvenebeli informacia yovelTvis 
mocemulia palos ukana zedapirze 
warwerebiT “cut” (moWeri) an 
“fill” (dayare), niSnuli “crowfoot” mi-
uTiTebs  gruntis sasurvel (sap-
roeqto) dones.  

  kidis sarebi ganlagebulia 
RerZis  xazis sarebis paralelurad 
(imave mimarTulebiT da imave inter-
valebiT) da aRiniSneba “SH” sim-
boloTi, romelic daitaneba palos 
Tavze. 

 kidis sarebi aRniSnavs kideebs 
da ganlagdeba gzis kideebze. sarebi 
farTo zedapiriT RerZis xaziskenaa 
mimarTuli. kidis sars aqvs igive 
niSnulis nomeri, rac Sesabamis 
RerZis xazis sars, magram es infor-
macia aris saris ukana zedapirze 
(RerZis xazis sapirispiro zed-
apirze). mosaWreli an dasayreli 
gruntis fenis sisqis maCvenebeli 
informacia mocemulia saris wina 

zedapirze (RerZis xazisken mimar-
Tuli zedapiri). horizontaluri 
distancia RerZis xazidan mocemuli 
kidis palomde mocemulia mosaW-
reli an dasayreli gruntis fenis 
sisqis maCvenebeli informaciis qveS. 
RerZis xazis sarebsa da kideebis 
sarebs ganasxvaveben maTze gamosaxu-
li simboloebiT: RerZis xazis sar-
ze aris aRniSvna "~", xolo kidis 
sarze-"SH", amasTan RerZis xazis sa-
rebi ganlagebulia RerZis xazis 
gaswvriv, xolo kidis sarebi ganla-
gebulia RerZis xazis paralelurad 
da miuTiTebs gzis an asafreni 
bilikis kideebs. 

   gruntis arsebuli donis da-
wevas gruntis moxsna ewodeba.  

   gruntis moxsnis sari aRniS-
navs SemaRlebis an gruntis dawevis 
zomas. 

   gruntis donis amaRlebis sari 
aRniSnavs SemaRlebis an gruntis 
donis  awevis zomas.  

   gruntis arsebuli donis sari  
aRniSnavs, rom mocemuli done Seesa-
bameba sasurvels da ar aris  saWi-
ro gruntis moxsna  an gruntis 
donis aweva.  
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sanivelire  aRWurviloba 

 doneTa sxvaobis gamosaTvle-
lad saWiroa or wertils Soris 
vertikaluri manZilis (aRmatebis) 
codna. am process nivelireba ewo-
deba. nivelirebis procesis sawar-
moeblad saWiroa sanivelire aRWur-
viloba. niveliri aris xelsawyo, 
romelic gamoiyeneba or wertils 
Soris vertikaluri manZilis gan-
sazRvrisaTvis. yvela nivelirs aqvs 
Wogri da Tarazo instumentis hori-
zontalur sibrtyeSi dasayeneblad. 
nivelirebi erTmaneTisagan gansxvav-
deba gazomvis sizustiT, rac da-
mokidebulia masSi moTavsebuli op-
tikuri linzebis gamadideblobasa 
da xarisxze. vertikaluri manZili 
izomeba lartyaze, romelsac sanive-
lire lartya ewodeba. sxva manZilis 
sazomi xelsawyoebis msgavsad, sani-
velire lartyis skalaze danayo-
febi mocemulia meaTedi da measedi 
futebiT an  metruli sistemiT 5 mm-
iani an 10 mm-iani bijiT metrebisa da 
aseuli milimetrebis miTiTebiT. 

xelis niveliri 
aris 6 diumis 
sigrZis mrgvali  
mili, romlis 
erT mxares aris 
okulari, meore 
mxares ki _ ba-
dura (viziri). 
zeda mxares gan-
Tavsebulia Ta-
razo. baduras 
garkveul nawils faravs sarke, ro-
melSic airekleba zemoT ganTavse-
buli Tarazo. xelis niveliris ga-
moyenebisaTvis Wogri unda mimarToT 
lartyisaken ise, rom Tarazo iyos 
zeda mxares, gaixedoT okularSi da 
niveliris  daxriT buStula miiy-
vanoT Tarazos centrSi (amave dros 
unda iyurebodeT okularSi). anaT-
vlebisaTvis zogjer aucilebelia 
Tqveni adgilmdebareobis simaRlis 
codna. 

xSuli niveliri 

xelis niveliri 

xSuli niveliri 

 xSul nivelirs aqvs Wogri, 
romelic xistadaa mierTebuli 
maRalmgrZnobiare Tarazos anakreb-
ze. okularis bade fokusSi okula-
ris da safokuse xraxnis MmeSveobiT 
swordeba. atmosferuli pirobebidan 
gamomdinare, xSuli niveliriT didi 
sizustiT SeiZleba doneTa sxvaobis 
gansazRvra 90 metrze an ufro nak-
leb manZilze. rodesac xSuli nive-
liri gamoiyeneba doneebis gasas-
woreblad, maRali sizustis anaT-
valis aReba SesaZlebelia ara 
umetes 300 metr  manZilze. 

kompensatoriani niveliri 

 kompensatoriani niveliri aris 
maRali sizustis xelsawyo, ro-
melic dros mniSvnelovnad zogavs. 
igi aRWurvilia wriuli formis Ta-
razoTi da sami sayenebeli xraxniT. 
es xraxnebi ganTavsebulia samkuTxa 
formis filaze da gamoiyeneba wri-
uli Tarazos gasasworeblad. samze-
ri xazi avtomaturad dgeba hori-
zontalur sibrtyeSi, Tarazoc aseve 
rCeba horizontalurad anu daax-
loebiT dacentrili. yovelive amis 
"mizezia" prizmuli xelsawyo, ro-
melsac kompensatori ewodeba. kom-
pensatori dakidebulia wvril, ara-
magnituri masalisagan damzadebul 
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mavTulebze. mizidulobis Zalis 
zemoqmedebiT niveliris optikuri 
sistema yovelTvis trialdeba im 
poziciaSi, romelic Seesabameba 
samzeri xazis horizontalur mdgo-
mareobas. niveliri mciredi gare 
zemoqmedebis SemTxvevaSic inarCu-
nebs samzeri xazis mdgomareobas 
horizontalur sibrtyeSi. 

erTi xeliT gaSaleT samfexis me-
same fexi daaxloebiT 50_600-iani 
kuTxiT. daswieT samfexi ise, rom 
mesame fexi Seexos miwas. xeli moh-
kideT samfexis danarCen or fexs da 
gaSaleT. gaSlis mometSi gadadgiT 
nabiji ukan. samfexis mesame fexi ga-
moiyeneT, rogorc brunvis centri. 
rodesac samive fexi daaxloebiT 
Tanabar manZilze iqneba erTmaneTis-
gan, dauSviT miwaze. mesame fexis 
gadaadgilebiT ramdenime santimet-
ris farglebSi msubuqad daaregu-
lireT samfexi. niveliris damagre-
bisas myarad geWiroT instrumenti, 
raTa Tavidan aiciloT misi Camo-
vardna. niveliri myarad daamagreT 
samfexze (miaqcieT yuradReba, rom 
damagrebisas ar daazianoT xrax-
ni).    

lartya da samfexze damagrebuli  
niveliri 

kompensatoriani niveliri 

samfexi 

 samfexi aris dgari, romelzec 
magrdeba niveliri da inarCunebs 
mdgrad mdgomareobas samuSaos Ca-
tarebis procesSi. samfexi Sedgeba 
Tavakisagan, razec magrdeba nive-
liri da  sami xis an liTonis fex-
isagan, romlebic mimagrebulia Ta-
vakze. TiToeul fexs aqvs liTonis 
buniki (am bunikebze fexis daWeriT 
samfexi myarad esoba miwaSi). sam-
fexis miwaSi myarad dafiqsirebis 
meTodi Semdegia: dadeqiT im ad-
gilas, saidanac unda awarmooT 
azomvebi. miitaneT sxeulTan axlos 
da daiWireT samfexis ori fexi. 
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grunti, qanis tipebi, 
klasifikacia da   
Tvisebebi 

grunti 

  grunti qviSis, xreSis, lamis, 
Tixis da haeris nazavia. swored am 
komponentebis Tanafardoba gansaz-
Rvravs gruntis "SeWidebadobas" _ 
ramdenad mdgradia grunti. SeWide-
badi grunti ar fxvierdeba. aseTi 
gruntis formireba advilia das-
velebis Semdeg da Znelia misi 
daSla gaSrobis Semdeg. Tixa Zalian 
wvrilmarcvlovani gruntia da aqvs 
Zalian maRali SeWidebadoba. sazo-
gadod, meti Tixis Semcveli grun-
tis amoRebisas Txrilis kedlebi 
ufro mdgradia. 

 wyali did rols asrulebs 
gruntis SeWidebadobaSi. grunts, 
romelic Seicavs didi raodenobiT 
wyals, ewodeba gajerebuli. aseTi 
tipis grunts ara aqvs kargi SeWide-
badoba da potenciurad Zalin saSi-
Sia amoRebis dros. igive SeiZleba 
iTqvas sapirispiro SemTxvevaze - 
grunti, romelic ar Seicavs wyals 
(mSrali grunti) advilad fxvier-
deba da ara aqvs kargi SeWidebadoba 
amoRebis dros. 

qanebis formireba da tipebi 

 miwis qerqi Sedgeba mTis qanis 
fenisa da gamofituli arakonsoli-
direbuli danaleqi qanebisagan. da-
naleqi qanebi warmoiqmneba mTis 
qanebisgan fizikuri ganSrevebisa da 
qimiuri daSliTi procesis Sedegad 
da ganifineba mizidulobis Zalis 
mier yinulis, wylis an qaris zemoq-
medebis Sedegad. bunebis meqanikuri 
Zalebi gruntis umetesi qanebis er-
Ti adgilidan meoreze gadaadgi-
lebis saSualebaa, amitom mosaxerxe-
belia qanebis aRwera im bunebrivi 
Zalebis  mixedviT, romelTa meSve-
obiT isini gadaadgilda da daileqa 
im adgilas, sadac dRes vxedavT. 

gamofituli qanebi 

gamofituli qanebi araorga-
nuli qanebia, romlebic yalibdebian 
mis qvemoT ganlagebuli ZiriTadi 
uZravi qanebis bunebrivi gamofitviT. 
klimati, magaliTad, temperatura da 
naleqebis raodenoba, gansazRvravs 
gamofituli qanebis formirebis 
tips. meqanikuri gamofitva, magali-
Tad, ganSreveba, dominirebda qanebis 
Camoyalibebis procesSi CrdiloeTis 
civ klimatur da mSral regionebSi, 
maSin, roca qimiuri gamofitvis 
procesebi dominirebs tropikul re-
gionebSi, sadac mTeli wlis ganmav-
lobaSi maRali temperaturaa da 
didi raodenobiT naleqi modis. 

mizidulobis Zalis mier 

gadatanili qanebi 

koluvialuri qanebi warmoiq-
mneba kldovani namsxvrevebis, Ror-
Ris an deluvionis dagrovebiT, ro-
melic maRlobebs gamoeyo da mizi-
dulobis Zalis mier Camotanil iqna 
kldis ZirSi. es masala Cveulebriv 
Sedgeba msxvili kuTxovani nawi-
lakebisgan da qanebis zeda da qveda 
zedapirebi iSviaTadaa horizonta-
luri. zogierTi qani Zalian Txelia 
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da xSirad eSlebaT zeda gruntis 
qanSi, Tumca 15 m sisqis qani 
SeiZleba Segvxvdes arayinulovani 
xeobis fskerze da amaRlebuli fer-
dobebis Cazneqil nawilebSi. kolu-
vialur qanebSi yvelaze farTod 
gavrcelebulia TixakaJi.   

   organul qanebs, magaliTad, 
torfsa da nakels, romelic  mcire 
datboril teritoriebSi, qimiurad 
Campali mcenareebis narCenebis da-
grovebis Sedegad Camoyalibda, mce-
nareebis narCenebisgan Semdgari qa-
nebi ewodeba. torfi da nakeli ma-
Ralorganulia. mcenareebis uJangavi 
narCenebis boWkoebis danaxva SesaZ-
lebelia torfSi, isini umetesad da-
Jangulia Zveli nakelis qanebSi. 
miuxedavad imisa, rom am qanebis 
identificireba advilad xdeba ze-
dapirze, isini xSirad gvxvdeba ze-
dapiris qveS gamyinvarebis periodis 
qanebSi. 

 gamyinvarebis periodis qanebi 

yinulovani qanebi Camoyalibda 
masalebisgan, romlebic gadmotanil 
da daleqil iqna gamyinvarebis pe-
riodis (grZeldeboda 2 mln. wlis 
ganmavlobaSi) didi myinvarebisgan      
10 000 wlis win. es myinvarebi, ro-
melTa sisqe xSirad ramdenime kilo-
metrs aRwevda, faravda CrdiloeT 
naxevarsferos umetes nawils da  
gadahqonda didi raodenobis xorgi, 
danawilebuli qani, xreSi da qviSa, 
iseve, rogorc wvrilmarcvlovani 
narCenebi. rodesac yinulis farebi 
dneboda, calkevdeboda gadmotanili 
masala _ yinulovani natani. yinu-
lovani natani, romelic inJinerTaT-
vis interesis sagans warmoadgens  
or jgufad iyofa: 

a) natani, romelic datovebul iqna 
uSualod ukandaxeuli yinulis  
mier, magaliTad, yinulovani 
tali (gansakuTrebiT kaWriani 
Tixa) da drumlini (mogrZo 
borcvis formis Zvelmyinvaruli 
akulumaciuri reliefis forma);  

b) mdnari yinulis wylis mier  
dazvinuli (daleqili) qanebi 
mag., morena, kami, qviSa-RorRis 
daSrevebuli Txemi, wyalyinu-
lovani qanebi da sezonuri Ti-
xis fenebi.  

 termini `kaWriani Tixa~ gamo-
iyeneba ustruqturo yinulovani ta-
lis dasaxasiaTeblad, romelic Ca-
moyalibda yinulis faris qveS da 
miwis zedapirze ganlagebulia sxva-
dasxva siRrmis uswormasworo fene-
bad. masalebi Zalian mravaferovania 
da varirebs Tixovani masalidan 
qviSisa da RorRis jibeebamde, aseve 
SeiniSneba qvebisa da kaWris grove-
bi. Tixa aris mTis qanebis fqvili, 
romelic warmoiqmneba mTis qanebis 
abraziisgan, romelTa Tavze myin-
varebi iyo ganlagebuli. 

drumlinebi rbili ovaluri 
formis gorebia, romlebic mdidaria 
kaWriani TixiT da maTi grZivi Rer-
Zebi orientirebulia yinulis moZ-
raobis paralelurad. savaraudod, 
drumlinebi Camoyalibda talis ara-
swori dagrovebiT, razec moZravma 
yinulebma gadaiara. drumlinebi, 
Cveulebriv, jgufebad gvxvdeba da 
misi miaxloebiTi  zomebia: sigrZe _ 
2km, sigane _ 400m da simaRle _ 100m 
(Tumca 30-35 m ufro xSiria).     

zogadad, kaWriani Tixis Tvi-
sebebi cvalebadia da gamoyenebamde 
gamokvlevas moiTxovs. 

morenebi uswormasworo toro-
sovani borcvebia, romlebic Sei-
caven daxarisxebul yinulovan ma-
salebs. cnobilia morenebis oTxi 
tipi: saboloo (damamTavrebeli), 
ganivi, recesiuli da gruntis.  

saboloo morenebi aRmoCeni-
lia myinvarebis moZraobis perpendi-
kularulad da warmoadgens grZel, 
dabal, daaxloebiT 1.5-3km siganisa 
da 30 m simaRlis gorebs, romlebic 
xazs usvamen myinvarebis moZraobis 
samxreTul zRvars. Tbili klimatis 
gavleniT myinvaris wina farma 
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dnoba daiwyo, xolo   myinvaris 
mier gadmotanili masala adgilze 
darCa. imave dros, ufro civ re-
gionebSi, zrdadi yinulis safaris 
gamo,  yinulis fronti winsvlas ga-
nagrZobda. Sedegad myinvaris mier 
gadmotanili  da dagrovebuli ma-
salebiT gorakebi Camoyalibda. 

ganivi morenebi saboloo mo-
renebis msgavsia im gansxvavebiT, 
rom isini Camoyalibdnen dnobadi 
yinulis faris ganivi kideebis gas-
wvriv da yinulis moZraobis parale-
luria. yvelaze naTlad es morenebi 
SeiniSneba mTiani teritoriebis ve-
lebis kideebis gaswvriv.  

rodesac dedamiwaze daTba, yi-
nulis fronti ufro swrafi tempiT 
dneboda, vidre gadaadgildeboda da 
yinulis masam kleba daiwyo. kleba 
xSirad wydeboda da, Sesabamisad, 
sxvadasxva intervalze mcire, na-
xevrad wriuli “saboloo” morenebi 
warmoiqmna. am tipis morenebi cno-
bilia, rogorc recesiuli. 

rodesac yinulis fari swra-
fad dneboda, gadmotanili masala 
ganuwyvetliv ecemoda daklebuli 
yinulis faris kideebze. am masalas 
gruntis morena ewodeba.  

gamyinvarebis eraSi, rogorc 
axla wlis garkveul periodSi, 
Tbiloda, wyali gamoedineboda yinu-
lis masebidan da gadahqonda  msxvi-
li da wvrili nawilakebi yinulis-
gan Tavisufal teritoriaze. amas-
Tan, wvrili nawilakebi msxvil 
nawilakebTan SedarebiT ufro Sors 
gadaadgildeboda. viwro xeobebSi 
wyali swrafad da Tavisuflad 
moedineboda, amitomac am xeobebSi  
daleqili  masala ufro msxvil-
marcvlovania, xolo dablobze da-
leqili  masala gamoirCeva ukidu-
resi mravalferovnebiT. xandaxan 
wyali Caedineboda SemosazRvrul 
tafobebSi da warmoqmnida tbebs, sa-
dac ileqeboda qanebi. xSirad, yinu-
lis dnobis Sedegad warmoqmnili 

wylis nakadebi miedineboda myin-
varis ZirSi arsebul gvirabebSi,  
wylis nakadebis siCqare gansakuTre-
biT izrdeboda  yinulis swrafi 
dnobis periodSi. kamebi, Txemebi, 
danaleqi konusebi da kaWriani Tixe-
bi reliefiT gansxvavdeba, romelic 
im periodSi warmoiSva da gansa-
kuTrebiT sainteresoa mSenebelTaT-
vis.   

kami torosis formis nayaria, 
romelic, yinulis frontis parale-
lurad, myinvarebis nakadidan war-
moiqmna yinulis ukan daxevisas arse-
buli pauzebis dros. kami umetesad 
Seicavs qviSisa da RorRis mwir 
daSrevebul grovebs cotaodeni Ti-
xiT, romelic xelsayrelia  mSene-
blobisTvis.  

Txemi _ SedarebiT dabali 
(<18m simaRlis) sinusoiduri Txemebi 
xSirad ramdenime kilometri sig-
rZisaa, RorRisa da qviSis mraval 
Sres Seicavs da Zalian xelsayre-
lia  mSeneblobisTvis. brtyelTavi-
ani da cicaboferdobebiani Txemi   
myinvaruli dagrovebis saboloo 
warmonaqmnia, romelic yinulqveSa 
nakadebis Sedegad ganlagda yinulis 
frontebis marT kuTxeebSi. wvril-
marcvlovani nawilakebis nakleboba 
aixsneba dnobadi yinulidan wylis 
nakadis mier misi swrafi Camrec-
xviT.  

kargi samSeneblo masala mo-
ipoveba  aseve danaleqi konusebis 
qanebSi, romelic Seiqmna iq, sadac 
yinulis frontidan warmoiqmna na-
kadebi da maTi siCqare  ise Se-
nelda, rom gadmotanili qviSisa da 
RorRisagan warmoiqmna danaleqi 
konusebi. 

kaWari aris yinulovan tbebSi 
an ukandaxeuli myinvarebis win da-
gubebul mdgar wyalSi  daleqili 
wvrilmarcvlovani  Tixa.  

lamisa da nayari masalebis   
daleqvis sxvadasxva done niSnavs, 
rom is masalebi, romlebic ufro 
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swrafad ileqeba, ganlagebulia 
wvrilmarcvlovani masalebis qveS 
da msxvili da wvrilmarcvlovani 
fenebis yoveli wyvili warmoiqmneba 
yinulis sezonuri dnobisas.  kaWris 
sisqe varirebs usasrulo mciredan  
10 mm-mde. kaWrovani qanebi warmoq-
mnis fundamentTan dakavSirebul 
problemebs da  jobs ar gamoiyenoT 
gzis dagebisas.   

aluviuri qanebi 

aluviuri qanebi im qanebis zo-
gadi saxelwodebaa, romlebic Camo-
yalibdnen mdinaris wylebis dana-
leqisgan (wyali imdenad swrafad 
ver moZraobda, rom qanebis SenarCu-
neba momxdariyo Setivtivebul mdgo-
mareobaSi an didi zomis nawilakebi 
gadaadgilebuliyvnen nakadis fske-
ris gaswvriv).    

aluviuri konusi sagzao mSeneb-
lobis masalebis kargi wyaroa. es 
reliefi gvxvdeba daqanebis cvli-
lebisas, sadac ucabedad warmoiq-
mneba nakadi mTis tafobidan vakemde. 
radgan wyals hqonda ufro didi 
siCqare, borcvis masalebi msxvil-
marcvlovania, kargad gamomSrali 
da umciresi raodenobiT Seicavs 
wvril Semavsebels. 

rodesac nakads mohqonda Warbi 
wyali, magaliTad, Zlieri wvimis 
Semdeg, is yovelTvis arRvevda 
napirebs da efineboda mimdebare 
teritoriebs, msxvili marcvlebi na-
kadTan axlos ifanteboda, xolo 
wvrili masala wyals ufro Sors 
mihqonda. RorRisa da qviSis buneb-
rivi jebirebi SeiniSneba mdinaris 
zeda zonebSi, WalebSi. es jebiruli 
dagrovebebi xSirad gamoiyeneba mSe-
neblobaSi, Tumca winaswar unda da-
muSavdes da wvrili Semavseblisgan 
gaTavisufldes. nakadebis ufro da-
bal zonebSi jebiruli masala uf-
ro wvrilmarcvlovania da maT ukan 
umetesad ganlagebulia naklebad 
gamomSrali Waobiani miwa.  

mdinares, romlis kalapoti (Zi-
riTadad zomierad Cazneqili) ukve 
Camoyalibebulia, mravali SenaerTi 
da SedarebiT dabali siCqare aqvs 
da energias ufro kalapotis gam-
rudebisTvis xarjavs, vidre ufro 
Rrma kalapotis saWrelad. mosax-
vevSi  msxvilmarcvlovani masalebi 
ganlagdeba mdinaris mosaxvevebis 
SigniT, maSin, rodesac moZravi na-
kadi iWreba sapirispiro napirze. 
mosaxvevSi daleqili qanebi uZvir-
fasesi masalaa mSeneblobisTvis da 
SeiZleba gavlena iqonios rogorc 
gzis adgilmdebareobaze, ise mSene-
blobaze.   

periodulad mdinareebi icvlid-
nen kalapots, Zveli xveulebi iWre-
boda da rCeboda naxevarmTvaris 
formis Rrmulebi. droTa ganmavlo-
baSi wvrili SemavsebliT gajere-
buli gamdinare wylebi Caedineboda 
U-sebr RrmulebSi da sabolood 
Rrmulebi ivseboda lamiTa da Tixo-
vani danaleqebiT. radgan msgavsi 
daleqva uwyvetad ar xdeba da 
xSiria Tixis msgavsi masalebis ji-
beebis arseboba,  mSeneblobisas 
unda moeridoT am Rrmulebs, vina-
idan isini iwveven  diferencialur 
gadaadgilebas da/an trotuaris 
jdenas.  

bevr SemTxvevaSi, geologiuri 
mizezebiT, “Zveli” xveula mdinare 
moulodnelad icvlis kalapots da, 
Zvel aluviur qanSi gaWrili axali 
arxis gamo tovebs aweul terasas 
napiris romelime mxares. am tera-
sebze araCveulebrivi xarisxis qvi-
Sa-RorRi moipoveba. xeobebSi gzebis 
mSeneblobisas mizanSewonilia gzam 
gaiaros terasaze, radgan mcirdeba 
eqskavaciis xarjebi da gzatkecili 
ganlagebulia mdinaris arsebuli 
donis zemoT. 

miuxedavad imisa, rom mdinaris 
mier motanili danaleqis umetesoba 
WalebSi daileqa, wvrilmarcvlovani 
Semavseblis mniSvnelovanma raode-
nobam miaRwia SesarTavs da Cait-
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virTa okeanesa an tbaSi. droTa gan-
mavlobaSi samkuTxedis formis ma-
salebis grovebi, romelic cnobilia 
deltas saxelwodebiT, balaxiT 
ifareba da patara koncxebi warmo-
iqmneba. delta mravalferovania da 
mniSvnelovan kvlevas saWiroebs imis 
gansasazRvravad, SeiZleba Tu ara 
deltaze amoRebuli masalis gamo-
yeneba mSeneblobaSi.  

 zRvis qanebi 

zRvaSi mdinareebis mier Ca-
tanili masalis garda, okeane Tavad 
gadarecxavs sanapiro zols erT 
adgilas da gamoriyavs gadarecxil 
masalebs meore adgilas. mas Semdeg, 
rac okeaneebma ukan daixia, sxva-
dasxva daleqili masalisgan war-
moqmnili xmeleTis axali zedapiri 
gamomfitavi elementebis gavlenis 
qveS aRmoCnda. es procesebi grZel-
deba milionobiT wlebis ganmavlo-
baSi. 

eoliuri grunti 

eoliuri grunti Camoyalibda 
im masalebisgan, romelic qaris mier 
iqna gadmotanili da ganlagebuli. 
gansakuTrebiT sainteresoa silax-
vavis qviSa da liosi. 

diunebis qviSa mdebareobs 
wylis didi masebis mimdebare teri-
toriebze, sadac sanapiros qviSis 
didi raodenobaa. rodesac qari mud-
mivad  erTi mimarTulebiT qris, qvi-
Sis msxvili nawilakebi qaosurad 
moZraobs mcire mcenareuli safaris 
mqone niadagze, manam sanam qari maT 
erTad  mouyris Tavs da daiwyeba 
diunebis formireba.  qviSis im 
marcvlebis xtunvas, romelic  moZ-
raobas iwyebs qaris mier atacebuli 
qviSis marcvlebTan Sejaxebis Sede-
gad saltacia ewodeba. formirebul 
diunebs SedarebiT zomieri ferdebi 
aqvs saqare mxares, mopirdapire fer-
di ki, romelsac qari umniSvnelod 
xvdeba, ufro cicaboa.  

qviSis diunebi problemuria 
maTi moZravi bunebis gamo. rodesac 
diuni formirebulia imdenad, rom 
qari masze ganalagebs qviSas saqare 
ferdze,  qari  sapirispiro ferdi-
dan acilebs qviSis garkveul ra-
odenobas. mimofantuli nawilakebis 
da erTi ferdidan meore ferdze 
gadatanili qviSis gamo diuni migra-
cias iwyebs. gza, romelic gadis im 
adgilebSi, romelic mcenareuli sa-
faris armqone moZravi diunebiTaa 
dafaruli, SeiZleba qviSiT da-
ifaros, gansakuTrebiT, maSin, rode-
sac gza dabali Rirebulebisaa. 

liosi foriania, dabali kuT-
ri wonis erTnairi xarisxis nariyi 
lami napirebisgan moSorebiT SeiniS-
neba. liosi umetesad Sedgeba lamis 
Semadgeneli nawilakebis toli zo-
mis nawilakebisgan, romelic qarma 
wamoiRo da mocemul adgilas gad-
moitana. konkretul adgilebSi sa-
fari Sedgeba erTgvarovani nawi-
lakebisgan, romlebic, rac ufro 
Sorsaa sanapirodan, miT ufro 
mcire zomisaa. 

 liosis fena Tavisuflad 
drenirebadia da kalciumis kar-
bonatiTaa mdidari. liosis fenaSi 
gzis Wrilebis mowyoba TiTqmis ver-
tikaluri ferdebiTaa SesaZlebeli. 
Tumca liosis manipulaciisas 
CaCO3-is Semkvreli gavlena qreba, 
amitom am masalis mier formirebul 
jebirebs iseTive daqanebuli fer-
debi unda hqondes, rogorc sxva 
qanebiT  Seqmnils. 

qanebis profili 

  zemoT aRwerili danaleqi qa-
nebis gadaadgilebasa da gadamuSave-
basTan erTad, ufro meti erozia, 
abrazia, organul masalebsa da 
xsnad mineralebTan Sereva da gamo-
tutva xdeboda manam, sanam sabo-
lood Camoyalibda qanebis pro-
filebi. nebismier adgilas arse-
buli profili umTavresad aris 



124 

 

qanebis warmo-
mqmneli  xuTi 
mTavari faq-
toris isto-
riuli produ-
qti. es faqto-
rebia: klima-
ti, mcenare-
uli safari, 
ZiriTadi qani, 
dro da re-
liefi.  
qanebis profi-
li Sedgeba  
qanebis fene-
bis bunebrivi Tanamimdevrobisgan, 
romelic warmoadgens pirveladi 
danaleqi qanebis variacias. advilad 
drenirebad qanebSi, romelTac kar-
gad ganviTarebuli profilebi aqvs, 
arsebobs sami gamokveTili fena: A, 
B da C horizontebi. 

 A horizonti ewodeba eluviaciis 
(gamorecxvis) zonas, sadac Tav-
dapirveli, Zalian wvrili kolo-
iduri masalebi da xsnadi mine-
raluri marilebi gaixsna da gamo-
irecxa gamJoni/gamfiltravi wyliT. 
es horizonti Cveulebriv mdidaria 
humusiTa da organuli mcenareebis 
narCenebiT, rac Zalze mniSvnelova-
nia mosavlis zrdisTvis, magram 
cudia  mSeneblobisTvis, radgan or-
ganuli masalebis Sedgeniloba sa-
bolood lpeba da tovebs sicari-
eles, Tumca mTlianobaSi fena av-
lens maRal kumSvadobasa da elas-
tiurobas, maRal medegobas datkep-
nisadmi da cvlad moqnilobas.   

  B horizonti cnobilia eluvi-
aciis (gamorecxvis) zonis saxeliT, 
vinaidan Ahorizontis mier Camorecx-
ili masalebi am fenaSi grovdeba. is 
faqti, rom es zona ufro SekumSu-
lia, vidre mis zemoT an qvemoT 
arsebuli, Seicavs ufro wvril-
marcvlovan nawilakebs, naklebad 
SeRwevadia da qimiurad aqtiuri da 
arastabiluri, mas xdis Zalian 

mniSvnelovan zonad mSeneblobis-
Tvis. magaliTad, damrec ferdobze 
aqtiuri wvrilmarcvlovani qanis ho-
rizontSi wvrili nawilakebis zed-
metma dagrovebam SeiZleba fena im-
denad Seusabamo gaxados gzis safa-
ris safuZvlis qveda fenisaTvis,  
rom saWiro gaxdes fenis mTliani 
moxsna. sapirispirod ki, qviSis qa-
nidan eqskavirebuli B horizontis 
masalis gamoyeneba SesaZlebelia ho-
rizontis gradaciisa da safunda-
mento SesaZleblobebis gasaumjobe-
seblad. 

  inJinrebi yvelaze metad in-
teresdebian C horizontiT. is Sei-
cavs ucvlel masalas, romlidanac  
Camoyalibda horizontebi da zus-
tad imave fizikur da qimiur mdgo-
mareobaSia, rogorc geologiur cik-
lSi ganlagebisas. es aris masala, 
romelic gamoiyeneba jebirebis mSe-
neblobisas an Tu sakmarisad kargia, 
gzis mokirwyvlisTvis. 

  iSviaT SemTxvevaSi SeiZleba 
iyos damatebiTi D horizonti C 
horizonts qvemoT. am qveda fenam 
SeiZleba mniSvnelovani gavlena 
moaxdinos zemoT ganlagebuli qane- 
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qanebis hipoTeturi profili: 

niadagis zedapirze dagro
vebuli organuli narCenebi, 
ar gvxvdeba  mdeloebze

A00
damWknari foTlebi da umetesad dauSleli or-

ganuli narCenebi 

A0
organuli narCenebi, nawilobriv daSlili an mce-

nareuli safariT dafaruli 

A da B horizontebis      erTo-
blioba. qanebis warmom
qmneli procesebis mier 
qanebis ganviTareba

A1
muqi feris horizonti, organuli nivTierebebis didi 

SemcvelobiT Sereuli mineralur nivTierebebTan 

A2

Ria feris horizonti aris maqsimaluri gamotutvis 

zona. TvalsaCinoa tyis qanebSi da sustad ganvi-

Tarebulia an saerTod ar SeiniSneba mdeloebis 

qanebSi 

A3
gardamavali B sken, magram ufro A s hgavs, vidre B s.

xandaxan es zonac aklia

B1
gardamavali A sken, magram ufro B s hgavs, vidre A s. 

xandaxan es zonac aklia

B2

muqi feris horizonti aris dagrovebis maqsimaluri 

zona da blokuri da prizmuli struqturis maqs. 

ganviTareba. mdeloebSi Seicavs SedarebiT naklebad 

dagrovebul masalebs da gardamavalia A sa da C s

Soris.
B3 gardamavali C-sken

ZiriTadi qani, Seadgens C
horizonts

G
G horizonti aris fena, romelic gvxvdeba hidro-

morful qanebSi

Cca Ccada Ccs horizontebi grovdeba kalciumis karbona-

tsa da kalciumsulfatis Sreebs SorisCcs

qanis qveS nebismieri fena, 
rogoricaa myari mTis qani 
an Tixis, an qviSis fena, 
romelic ar aris ZiriTadi 
qani, magram gavlenas 
axdens zemo qanebze

D qveda fena 

bis profilebis maxasiaTeblebze, 

Tu is zedapiridan daaxloebiT 1 an 

1.5m-is farglebSia.

  rogorc cxrilSia naCvenebi,
A, B, C horizontebi SeiZleba daiyos 

qvehorizontebad. xSirad qvehori-

zontebi da xandaxan sruli hori-

zontebi SeiZleba ar Seiqmnas, qane-

bis warmomqmneli faqtorebisa da 

eroziuli Tvisebebis gamo.  

gruntis komponentebi

   profilis mdebareobis mixed-

viT, niadagi SeiZleba daxasiaTdes, 

rogorc araorganuli myari sxeule-

bisa da (umTavresad A horizontSi)  

xrwnadi organuli nivTierebebis 

forovani narevi, romelSic gabne-

ulia siRrueebi, isini SeiZleba Se-

icavdes an ar Seicavdes wyals. 

gruntis myari sxeulebis komponen-

tebi Sedgeba sxvadasxva zomis nawi-

lakebisgan_kaWrebiT dawyebuli ku-

loidebiT damTavrebuli. gruntis 

msxvilmarcvlovneba an wvrilmarcv-

lovneba damokidebulia Semadgeneli 

nawilakebis zomebze. umetesad, gru-

ntis komponentebad ganixileba Ror-

Ri, qviSa, lami da Tixa.

sanam detalurad ganvixilavdeT 

myar sxeulebs, aRsaniSnavia, rom 
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saerTaSoriso organizaciebi Ror-
Ris, qviSis, lamisa da Tixis gansaz-
Rvris yvelaze mosaxerxebel gzad
nawilakis zomas miiCneven.

1908 wels Svedma mecnierma
aTerbergma gamoaqveyna naSromi, ro-
melic SeiZleba CaiTvalos  mec-
nierul doneze qanebis fraqciebis
ganmsazRvreli zomebis dadgenis
yvelaze adreul mcdelobad. aTer-
bergma dayo RorRis nawilakebi 20
da 2mm-ian zomebad. man ganacxada,
rom es aris zRvari, romelSic
wyali ar Cerdeba nawilakebs Soris
forebSi. qviSis nawilakebis zomebi
gansazRvrul iqna 2 da 0.2mm diapa-
zonSi, qveda zRvari ganisazRvra
wertiliT, sadac wyali Cerdeba
forebSi kapilaruli moqmedebiT.
aTerbergma lami gansazRvra, ro-
gorc gruntis komponenti, romelic
zomebSi varirebs im etapidan, sadac
qviSa iZens Tixovan Tvisebebs Tixis
zeda zRvramde, e.i. 0.2-dan 0.002mm-mde.
0.002mm-is arCeva Tixis zeda zRvrad
daefuZna im garemoebas, rom wylis
suspenziaSi ufro patara nawilakebi

CaerTvnen brounis moZraobaSi. 

nawilakebis zomebis mixedviT
gruntis komponentebi iyofa (mm):
Tixa — < 0.005;  mtveri – 0.005...0.05;
qviSa — 0.03...3; RorRi 3...40; riyis
qva, xreSi — 40...200; qvebi, lodebi
— > 200. 

termini `wvrilmarcvlovani
grunti~ aRniSnavs gruntis masalas,
romelic gadis 63 mikronul sac-
erSi. Tu wvrilmarcvlovnebis mocu-
lobiTi procentuloba 35%-ze me-
tia, maSin saqme gvaqvs wvrilmarc-
vlovan qanTan, xolo, roca qani,
sacerSi 35-ze naklebi procentulo-
biT gadis msxvilmarcvlovani qania. 

qviSa

qviSis nawilakebi qimiurad
sakmaod inertulia. saerTod isini
sxvadasxva formisaa, Tumca indi-
vidualuri marcvlebi SeiZleba iyos
kuTxovani, ovaluri, mrgvali an
momrgvalebuli, rac damokidebulia
saboloo ganlagebamde abraziaze.
narCeni qviSa Cveulebriv kuTxovania,

qanis daZvrisadmi winaaRmdegobis savaraudo Sedegebi msxvilmarcvlovani
gruntisaTvis:

marcvlis
zoma

datkepnis  done Siga xaxunis kuTxe (gradusi)

momrgvalebuli

marcvlebi,

erTgvarovani

Sedgeniloba

daxarisxebuli 

kuTxovani marcv-

lebi

saSualo
zomis qviSa

Zalian fxvieri 28-30 32-34

zomierad mkvrivi 32-34 36-40

Zalian mkvrivi 35-38 44-46

qviSa da 
RorRi
65% RorRi + 
35% qviSa

fxvieri - 39

zomierad mkvrivi 37 41

80% RorRi 
+20% qviSa

mkvrivi - 45

fxvieri 34 - 

SeniSvna. 
SedarebisTvis, mTis qanis fragmentebis Siga xaxunis kuTxea 40-550. 
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maSin, rodesac mdinaris an sanapi-
ros qviSa momrgvalebulia. qaris 
mier monaberi qviSa wvrilia da kar-
gad momrgvalebuli, xolo yinulis 
nacveT qviSas brtyeli zedapiri 
aqvs.  

  sufTa qviSis nawilakebs ar 
aqvs SeWidebis Tviseba da amitom 
maTze naklebad moqmedebs tenianoba. 
nawilakebs Soris forebi SedarebiT 
didia, amitom qviSis qanebi wyalgam-
taria da kargad gamomSrali da 
gamkvrivebac naklebad xdeba. 

  cxrili (gv. 126) gviCvenebs, 
rom qviSis qanebis stabilurobaze 
did gavlenas axdens SekumSvis done, 
gradacia da nawilakebis formebi. 
gaiTvaliswineT, rom daZvrisadmi 
(dacurebisadmi) winaaRmdegoba izr-
deba gamkvrivebisa da  nawilakis 
kuTxovnebisa da zomis zrdasTan er-
Tad. 

lami 

  fizikurad lami qviSas hgavs 
imiT, rom misi mdgradoba umetes-
wilad nawilakebs Soris meqanikuri 
urTierTqmedebis Sedegia. msxvil-
marcvlovani lamis nawilakebi mini-
aturuli qviSis nawilakebia da, 
Sesabamisad, maTac didi formebi 
aqvs da  imave dominantur minerals 
(kvarcs) Seicavs. 

  qviSisgan gansxvavebiT, lamis 
SeWidebis Tvisebebi SezRudulia, 
nawilakTSorisi wylis afskis gamo. 
radgan lami wyalgamtaria, wyals 
SeuZlia SedarebiT nela imoZraos 
mis forebSi. sadac ufro patara 
zomis nawilakebi dominirebs, lami 
avlens Tixovan Tvisebebs da cvale-
bad tenian pirobebSi moxvedrisas 
SeiZleba ganicados kumSva da ga-
farToeba. 

 Tixa 

Tixa gansxvavdeba qviSisa da 
lamisgan rogorc fizikuri, ise 
qimiuri TvisebebiT. mniSvnelovania 

Tixis nawilakebis Sedgenilobis 
codna.  

 fizikurad Tixis nawilakebi 
Sreebadaa ganlagebuli, e.i. brtye-
lia da wagrZelebuli da, Sesa-
bamisad, wonis erTeulze aqvs ufro 
didi zedapiri, vidre didi zomis 
lamsa da qviSas. gruntis qanuri 
fraqciebis zedapiris farTobebis 
sxvaobis gansazRvra, ganzomilebebis 
mopoveba SesaZlebelia, Tu CavT-
vliT, rom  nawilakebs aqvs sfe-
rosebri forma (ix. cxrili gv. 128). 
qanis fraqciasTan asocirebuli 
fizikur-qimiuri fenomenis inten-
sivoba misi zedapiris farTobis 
funqciaa. es cxrili xsnis, Tu ra-
tom  aris  Tixis fraqciis gavlena 
gruntis Tvisebebze, niadagSi misi 
masisa da moculobis wilze arapro-
porciulad didi.   

 Tixis fraqciis nebismieri ana-
liziT xdeba misi koloiduri kom-
ponentis kvleva. Teoriulad, kolo-
idi aris nawilaki, romelic wylis 
xsnarSi CarTulia  brounis moZrao-
baSi. praqtikaSi termini “nawilaki” 
gamoiyeneba 1 mikronze mcire zomis 
nawilakebis aRsaniSnavad. Tixis ko-
loidebi umTavresad damokidebulia 
reliefuri qanis SeWidebaze, kumS-
visa da gajirjvebis maxasiaTe-
blebsa da misi gamyarebis unarze 
myar masaSi gaSrobisas. qanis wyal-
gamtarobis  maxasiaTeblebze mniS-
vnelovan gavlenas axdens kolo-
iduri fraqciis wili da forma. 

qanis wyalSeRwevadoba damo-
kidebulia Tixis nawilakebis zomasa  
da Semadgeneli Tixis mineralebis 
saxeobaze. unda gaviTvaliswinoT, 
rom Tixis nawilakebi umTavresad 
Sedgeba pawawina Sreebisgan da am 
SreebSi, rogorc yvela kristalur 
nivTierebaSi, atomebi ganlagebulia 
calkeul kristalur mesrebSi  (se-
riebad) da warmoqmnis Tixis miner-
alebs. Tixis mineralebis umravle-
sobis atomuri struqtura Sedgeba 
ori fundamenturi blokisgan _ 
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oTxwaxnaga kvarcisa da rvawaxnaga 
aluminis kristalebisgan. Tixis mi-
neralebis yoveli mTavari jgufi 
warmoiqmna  ori an meti molekulu-
ri Sreeebis  SeerTebiT (gadabmiT).  
mSeneblobisTvis gansakuTrebiT sa-
intereso Tixis mineralebia kaoli-
niti, montmori-loniti da iliti. 

gruntis maxasiaTeblebi 

 gamocdilebis SeZenasTan er-
Tad iswavliT Tu rogor gamoiye-
noT Tqvens sasikeTod gruntis esa 
Tu is maxasiaTebeli. gruntis maxa-
siaTeblebia: 

 gafarToebadoba; 

 kumSvadoba; 

 plastikuroba. 

 gafarToebadoba da kumSvadoba 
gruntis arasasurveli Tvisebebia, 
romlebsac gansakuTrebuli yurad-
Reba unda mieqces. Tixisa da lamis 
garkveuli saxeobebis gafarToeba-
doba/kumSvadoba damokidebulia te-
nis Semcvelobaze. plastikuroba 
gruntis Tvisebaa, romelic gviCve-
nebs Tu ramdenad eqvemdebareba is 
formirebas. zogierTi Tixa da lami 
aseve xasiaTdeba plastikurobiT da 
mSeneblobis procesSi SeiZleba ga-
moiwvios gauTvaliswinebeli prob-
lemebi, Tu muSaobis swori meTodi 
ar iqna SerCeuli. SeWidebadoba 

aris Tviseba, romelic gamoxatavs, 
Tu rogor ekvris nawilakebi erT-
maneTs gaSrobis Semdeg. amis kargi 
magaliTia Tixa, romelic gamoirCeva 
maRali SeWidebadobiT. rac ufro 
plastikuria sveli grunti, miT 
ufro maRalia misi SeWidebadoba 
gaSrobis Semdeg. 

 gruntebi, romlebTanac mogi-
wevT muSaoba Semdegnairad klasifi­
cirdeba: 

 msxvilmarcvlovani; 

 wvrilmarcvlovani; 

 organuli. 

msxvilmarcvlovani grunti 

 msxvilmarcvlovani grunti 
Sedgeba qviSisa da xreSisagan da 
aris B fenaSi (gruntis eluviuri 
horizonti). msxvilmarcvlovani 
gruntis 50% an naklebi eteva No. 200 
cxauraSi. am gruntis marcvlebs 
aqvs mrgvali an kuTxovani forma da 
gamoirCeva maRali datvirTvamedego-
biT. garda amisa, ar akavebs wyals.  

wvrilmarcvlovani grunti 

 wvrilmarcvlovani grunti 
Sedgeba lamisa da Tixisagan da 
aris B fenaSi (gruntis eluviuri 
horizonti). wvrilmarcvliani grun-
tis 50% an meti eteva No. 200 
cxauraSi. am gruntis marcvlebs 

gruntis Semadgeneli qanebis fizikuri maxasiaTeblebi mocemulia qvemoT 
moyvanil cxrilSi: 

saxelwodeba diametri 
(mm) 

nawilakebis 
raodenoba/
grami 

1 grami masalis zed-
apiris jamuri far-
Tobi (sm2) 

wvrili RorRi 1.00-2.00 90 11.3 

msxvili qviSa 0.50-1.00 722 22.7 

saSualo qviSa 0.25-0.50 5777 45.2 

wvrili qviSa 0.10-0.25 46213 90.7 

uwvrilesi qviSa 0.05-0.10 722074 226.9 

lami 0.002-0.05 5776674 453.7 

Tixa <0.002 90260853860 11343.5 

saxelwodeba diametri
(mm)

nawilakebis 
raodenoba/
grami

1 grami masalis zed-
apiris jamuri far-
Tobi (sm2)

wvrili RorRi 1.00-2.00 90 11.3

msxvili qviSa 0.50-1.00 722 22.7

saSualo qviSa 0.25-0.50 5777 45.2

wvrili qviSa 0.10-0.25 46213 90.7

uwvrilesi qviSa 0.05-0.10 722074 226.9

lami 0.002-0.05 5776674 453.7

Tixa <0.002 90260853860 11343.5
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aqvs maRali datvirTvamedegoba gaS-
robis Semdeg. am tipis gruntidan 
naleqis drenireba garTulebulia 
da tenianobis dros maTi tvirTam-
weoba mcirea an saerTod nulis to-
lia. aseTi maxasiaTeblebiT gansa-
kuTrebiT Tixa gamoirCeva.   

geneli marcvlebis zomebis mixed-
viT. gruntis zomebis aRniSvnebi 
momdinareobs cxavis naxvretebis 
zomebidan.  

gruntis gradacia 

 gruntis gradacia aRwers 
sxvadasxva zomis jgufebis gav-
rcelebas aRebuli gruntis ni-
muSebSi. racionalurad SerCeuli 
granulometriuli Sedgenilobis 
grunti Seicavs yvela zomis masalas 
No. 4 cxavis da No. 200-is CaTvliT. 
uxarisxo granulometriuli Sedge-
nilobis grunti SeiZleba iyos Tana-
barzomieri an zomagamotovebuli. 
Tu grunti Tanabarzomieri granu-
lometriuli Sedgenlobisaa, maSin 
misi nawilakebis umetesi nawili 
daaxloebiT erTi zomisaa. aseTi 
gruntis magaliTia No.20 cxauriT-
gacrili qviSa. Tu grunti zomagamo-
tovebuli granulometruli Sed-
genilobisaa, maSin aseT grunts 
erTi an ramdenime romeliRac Se-
madgeneli zoma ara aqvs, magaliTad, 
grunti, romlis analizi gamoav-
lens, rom No. 4 da No. 200 qviSa ar 
Sedis mis SedgenilobaSi.  

gruntis zeda fena 

niadagi 

 organuli grunti ("gruntis 
zeda fena") ZiraTadad Sedgeba gax-
rwnili cxoveluri da mcenareuli 
safaris nivTierebebisgan da Sedis  
A fenaSi. am tipis grunti kargad 
inaxavs tens, Znelad itkepneba da, 
rogorc wesi, gamoiyeneba lan-
dSaftebis Sesaqmnelad proeqtis 
saboloo fazaSi. 

gruntis marcvlebis zomebi 

 gruntebi dajgufebulia mar-
cvlebis zomebis mixedviT. erT-erTi 
samarjvi, romelic am zomebis da-
sadgenad gamoiyeneba aris cxavi. 
cxavi erTgvari badea, romelic mo-
Tavsebulia liTonis CarCoSi. am 
badis daniSnulebaa gaataros Sesa-
bamisi zomis nawilakebi badis meore 
mxares, xolo danarCeni _ ara. 
sxvadasxva zomis cxavi saSualebas 
iZleva grunti daxarisxdes Semad-

gruntis tenianoba 

danaleqi wyali, romelic ar 
orTqldeba an zedapiruli dinebiT 
ar qreba, aRwevs miwaSi da siRrmeSi 
Jonavs mizidulobis Zalis moq-
medebiT  manam, sanam miaRwevs im 
siRrmes, romlis qveS qanis forebi 
sruladaa gaJRenTili. gaJRenTili 
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zonis zedapirs, romelic yvelaze 
advili gamosavlenia msxvilmarcv-
lovan qanebSi, ewodeba gruntis 
wylebis sarke, gruntis wylebis 
zedapiri an miwisqveSa wylebis 
done.  miwasa da gruntis wylebis 
zedapirs Soris zonas aeraciis 
zona ewodeba:  misi sisqe meryeobs 
>100 m-dan (gansakuTrebiT, Zalian 
mSral klimatur pirobebSi) < 1m-mde.  

aeraciis zonaSi rac ufro 
msxvilmarcvlovania qani, miT ufro 
swrafad xdeba wylis qveda mimar-
TulebiT filtracia. wvrilmarcv-
lovani qani sakmaod forebiania da 
gravitaciuli wyali nela moZraobs 
maT Soris dinebisadmi im winaRobis 
gamo (asocirdeba viwro sawret 
gasasvlelebsa da kedlebis maRal 
xaxunTan), rasac wyali awydeba, 
rodesac cdilobs qveda mimarTule-
biT filtracias. xandaxan aeraciis 
zona Seicavs msxvilmarcvlovan 
qans, romelic ganlagebulia Tixis 
qanis daqanebul Sreze, magaliTad, 
yinulovan talSi isea ganlagebuli, 
rom wyals SeuZlia ufro swrafad 
gaJonos horizontalurad, vidre 
vertikalurad. ganaJoni wyali Se-
iZleba gzis WrilebSi gamoCndes 
rogorc filtrirebuli wyali da 
am problemis mosagvareblad saWiro 
gaxdes specialuri sadrenaJo sis-
temis mowyoba.   

gruntis wyali 

qanis forebi gruntis wylis 
zedapiris qveS sruladaa gaJRen-
Tili. gruntis wylis zedapiri aris 
arahorizontaluri sibrtye, ro-
melic mis zemoT arsebul relief-
Tan erTad icvleba. gruntis wyali 
iSviaTad aris uZrav mdgomareobaSi, 
radgan zedapiris amaRlebebs Soris 
sxvaoba iwvevs mis perpendikularul 
dinebas, sanam is gruntis filtri-
rebul   wylad ar gadaiqceva an 
tbebis, nakadulebisa da Waobis kve-
bas ar daiwyebs. Sesabamisad, mSral 
amindSi gruntis wylis done mniS-

vnelovnad iklebs maSin, rodesac 
tenian amindSi done imatebs, radgan 
naleqi emateba qanebSi arsebul tens 
da tbebi da nakadulebi xelaxla 
ivseba wyliT. qanebis kvlevisas 
mniSvnelovania zomebis aRebis Ta-
riRis CaniSvna, radgan, saWiroebis 
SemTxvevaSi, mogvianebiT SesaZle-
beli iyos sezonuri koreqtireba.  

Sekavebuli wyali 

mizidulobis Zala wyalze  
moqmedi erTaderTi Zala rom iyos, 
aeraciis zonaSi qanis forebi wylis 
donis zemoT mSrali iqneboda nebis-
mier dros, garda im SemTxvevisa, 
rodesac infiltrirebuli wyali 
daRma gaJonavs. Tumca, Tu zonidan 
jvaredin dinebas aviRebT, aRmova-
CenT, rom gruntis wylis zedapiris 
zemoT arsebobs fena, romelSic 
forebi mTlianad an nawilobriv 
aris datenianebuli. am fenas ewo-
deba kapilaruli zona. is 2_5sm 
sisqisaa msxvilmarcvlovan qanSi, 
12_35sm sisqis _ saSualo zomis 
qviSaSi, 35_70sm  _ wvril qviSaSi, 
70_150sm _ lamsa da 200_400sm an 
meti _ TixaSi (didi xnis Semdeg).     

wyali, romelic uwyvetia fo-
rebSi, kapilaruli zonis fargle-
bSi, Sekavebulia zedapiris daWi-
mulobis ZaliT da adsorbciiT. 

SedarebiT ufro msxvili ti-
pis wvrilmarcvlovani qanebSi, ma-
galiTad, wvrilmarcvlovani qviSasa 
da lamSi, Sekavebuli wylis ufro 
didi raodenoba unda mivaweroT 
nawilakebs Soris forebSi arsebul 
kapilarobas, Tu vigulisxmebT, rom 
forebi aseT qanebSi ayalibebs us-
wormasworo kapilaruli milebis 
erTmaneTTan dakavSirebul qsels. 
Tu sxvadasxva zomis kapilareuli 
milebis ufro qveda daboloebebi 
wyalSi aRmoCnda, gairkveva Semdegi: 
I. yovel milSi wylis done aiwevs 
Tavisufali wylis doneze maRla, 
sanam wylis svetis masas ar gaawo-
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nasworebs, wylis zedapiruli daWi-
mulobis Zala, romelic moqmedebs, 
svetis Tavze wylis meniskis zeda-
pirze da kapilaruli milis Siga 
zedapirze; II. kapilarSi wylis 
svetis simaRle gaizrdeba milis ra-
diusis SemcirebasTan erTad. Sesa-
bamisad, kapilaruli zonis simaRle 
gaizrdeba imdenad, ramdenadac aseT 
qanebSi Semcirdeba forebis zoma, 
e.i. rac ufro wvrilmarcvlovania 
qani, miT ufro didia, kapilarSi 
wylis awevis potenciali.  

zedapiris daWimulobis Zalis 
mier gawonasworebuli wylis masa 
midrekilia nawilakebis gaerTiane-
bisa da qanis kumSvisken. radgan 
wvrilmarcvlovani qviSa da msxvil-
marcvlovani lamis nawilakebi ise-
dac fizikur kavSirSi arian erT-
maneTTan, kapilaruli awevisas mo-
culoba Zalze mcired Tu icvleba.  

msxvili lamis qveS adsorbci-
uli teni mniSvnelovani xdeba kapi-
larul zonaSi wylis raodenobisa 
da ganawilebaSi monawileobis gamo. 
mniSvnelovania, roca qani aris aqti-
uri Tixovani (montmorilonituri), 
maSin tenis Semcvelobis cvlileba 
zonaSi gavlenas axdens qanis sim-
Widroveze, moculobaze, kumSvasa da 
stabilurobaze.  

tenis Semcveloba da misi ga-
nawileba Tixovani qanis siRrmeSi 
nebismier dros wonasworobaSia da 
asaxavs garemo pirobebs sezonuri 
infiltraciisa da aorTqlebis 
CaTvliT. Tu miwa mokirwylulia 
ise, rom is daculia infiltraciisa 
da aorTqlebisgan, gruntis wylebis 
zedapiris poziciis msgavsad axali 
Tanafardoba miiRweva. gadatvirT-
visa da mizidulobisgan ganpirobe-
buli wneva gamodevnis nests, maSin, 
roca gawovili qani mis SenarCune-
bas cdilobs.  

yinvis moqmedeba qanebSi 

 yinvis moqmedeba SesaZlebelia 

ganimartos, rogorc nebismieri mo-
qmedeba, rac gamowveulia yinvisa da 
lRobisgan, romelic cvlis tenis 
Semcvelobas, forianobas an qanis 
struqturas an tvirTamweobas. mSene-
blebisaTvis yvelaze saintereso 
aspeqtia yinvisgan gruntis amo-
burcva da lRoba. 

yinvisgan gruntis amoburcva 

 yinvisgan amoburcva niSnavs 
process, rodesac advilad yinvadi 
qani da masze arsebuli mokirwyvla 
maRla iwevs qanSi yinulis formire-
bis Sedegad. Tu amoburcva erTgva-
rovnad ar xdeba, sxvadasxvanairi 
dawnevis Sedegad SeiZleba qvafe-
nili gaibzaros. diferencialuri 
amoburcva SeiniSneba im adgilebSi, 
sadac gruntis araerTgvarovani pi-
robebia (sadac qveda fenebi icvleba 
qviSidan lamur masalebamde) an 
wyliani qanebia (mag., qvedaqanis te-
nianobis gansxvaveba  kideebsa da 
gzis Sua nawilebSi). 

 miuxedavad imisa, rom yinvis 
Sedegad qanSi tenis moculobis 
zrda (9%) aSkarad uwyobs  xels 
amoburcvas, misi ZiriTadi gamom-
wvevi mizezia yinulis linzebis 
formireba. yinulis linzebis war-
moqmnis sami piroba arsebobs:  

1. sakmarisad dabali temperatura 
qaniSi arsebuli tenis gasayi-
nad; 

2. wylis arseboba gayinvis zo-
nebSi; 

3. advilad yinvadi grunti.  

yinulis linzebi ver warmoiqm-
neba Tu am sam komponents romelime 
aklia. zemoT mocemuli ilustracia 
asaxavs qanSi  yinulis fenebis war-
moqmnis zogad suraTs. yinulis 
linzebi, romlebic viTardeba miwis 
zedapiris paralelurad, SeiZleba 
iyos rogorc uwvrilesi, ise mra-
valsantimetriani sisqis. yinulovani 
amoburcvis meqanizmi Semdegnairad 
aixsneba: rodesac yinva aRwevs 
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wvrilmarcvlovan qanSi, forebSi 
arsebuli wyali iyineba. Sedegad, 
gauyinavi teni iklebs da zeda-
piruli daWimulobis da adsorbci-
uli Zalebi swrafad iwvevs gauyinav 
qanSi arsebuli tenis gadaadgilebas 
gaynivis zonisaken, rac xels uwyobs   
yinulis linzebis zrdas. es pro-
cesi grZeldeba manam, sanam gamwovi 
Zala miaRwevs im sidides, romelic 
aCerebs mocemul siRrmesa da tem-
peraturaze Semdgom gayinvas da 
myardeba wonasworobis axali wer-
tili. rodesac temperatura mcir-
deba da yinva ufro Rrmad  aRwevs 
qanSi, wonasworoba irRveva da gawo-
vis procesi iwyebs yinulis linze-
bis formirebis meore cikls qanis 
sxva siRrmeze. yinulis linzebis 
jamuri sisqe aris amoburcvis mi-
zezi. 

 Tu qanSi yinulis warmoqmnis 
procesi swrafad mimdinareobs, ga-
modevnili wyali mraval Txel 
linzebad iyineba; Tu procesi nelia 
maSin, linzebi sqelia. gzis movla-
SenarCunebis TvalTaxedviT, adre-
uli swrafi gayinva umjobesia, vid-
re neli, radgan swrafi gayinvis-
SemTxvevaSi  qanis kritikul zeda 
fenebSi SedarebiT naklebi yinulia   
da rodesac lRoba iwyeba tenis 
raodenoba qanSi naklebia rac xels 
uwyobs gzis stabilurobas. 

 yinulis moqmedebiT amoburc-

vis problemas unda velodoT im 
SemTxvevaSi, Tu gruntis wylis done 
advilad yinvad qanSi axlosaa miwis 
zedapirTan da zustad yinvis zonis 
qveSaa. 

  gzis mSeneblobisTvis safr-
Txis momaswavebelia yinulis linze-
bis formirebisTvis saWiro wylis 
resursebis arseboba, rodesac grun-
tis wylebis umaRlesi done  wlis 
nebismier dros 1-1.5 metris far-
glebSia yinulis formirebis zo-
nidan an gzis mSeneblobisas gamo-
yenebuli yinvadi masalebis qveda 
fenidan. rodesac wlis ganmavlo-
baSi gruntis wylis done  3 metris 
siRrmezea an ufro qvemoTaa, yinu-
lis mniSvnelovani dagroveba nakle-
badaa mosalodneli. Tumca es ar 
niSnavs, rom yinulis linzebi ar 
Camoyalibdeba, ufro metic, yinulis 
linzebis warmoqmna dasaSvebia gan-
sazRvrul farglebSi normaluri 
mokirwyvlis SemTxvevaSi.  

 advilad yinvadi qanebis mkvle-
varebma daadgines, rom zogierTi 
qani mgrZnobiarea yinvis moqmedebis-
admi, mag., Casagrandem 1932 wels ga-
nacxada, rom bunebrivi yinvis da 
wylis saTanado raodenobis pi-
robebSi, mosalodnelia yinulis 
linzebis warmoqmna  nebismier ara-
erTgvarovan qanSi.  

 webovani grunti yinvagamZlea-
gamomSrali gruntis SemTxvevaSi, 
rodesac plastikurobis indeqsi 
15%-ze metia,  an rodesac grunti 
cudadaa gamomSrali  (e.i. rodesac 
gruntis wylis zedapiri daaxlo-
ebiT 0.6m farglebSia mis zemoT 
arsebul qvafenilidan) da plasti-
kurobis indeqsi >20%-ze metia. 
forebis zoma webovan niadagSi 
Zalian pataraa, imisaTvis rom dauS-
vas wylis mniSvnelovani migrireba 
yinvad frontze yinvis dros. am 
niadagebis medegoba yinulovani amo-
burcvisadmi  klebulobs SeWidebis 
klebasTan erTad.  

 arawebovani niadagebi (kirqvis 
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garda) yinvisadmi mgrZnobiare ar 
aris, Tu 75 mikronul sacerSi gadis 
masis 10% an naklebi. kirqva, romlis 
saSualo gajirjvebuli tenianoba 
2%-s aRemateba potenciurad mgrZno-
biarea yinvisadmi.  

 grunti, romelic Seesabameba 
zemoT aRniSnul or jgufs yinvisa-
dmi mgrZnobiarea. carcis Semcveli 
niadagi mgrZnobiarea yinulovani 
amoburcvisadmi da misi gamoyenebis-
gan Tavi unda SeikavoT im adgi-
lebSi, sadac yinva xSirad icis. 
SeWidebis xarisxs naklebi gavlena 
aqvs carcis Semcveli masalebis 
yinva mgrZnobiarobaze. 

lRobis gavlena gzaze 

 rodesac lRoba iwyeba, yinu-
lis dnobis mimarTulebaa zemodan 
qvemoT. Tu xdeba ufro swrafi tem-
piT lRoba, vidre mdnari wyali aR-
wevs drenaJSi an gzis sagebis ufro 
gamtar fenebSi, an Tu wylis xe-
laxla absorbcia xdeba mosazRvre 
mSral adgilebSi, maSin sagzao 
transportis datvirTva gamoiwvevs 
zedmeti Sigaforuli wylis wnevis 
generacias, rac iwvevs safaris 
tvirTamweobis Semcirebas da amis 
gamo SeiZleba sagrZnoblad Semcir-
des gzis eqspluataciis xangrZli-
voba.  

 mTeli gzis araTanabari lRo-
ba gamoiwvevs amoburculi zedapi-
ris araerTgvarovan jdenas.  lRo-
bis araerTgvarovaneba  gamowveulia: 
a) mosazRvre kveTebis sxvadasxa 
Termuli maxasiaTeblebiT rac gan-
pirobebulia qvesagebi fenisa da 
gruntis araerTgvarovnebiT, b) mzis 
sxivebis araerTgvarovani gaSliT 
da sxivebis dacemis sxvadasxva 
kuTxiT, g) xeebis, gadasasvlelebisa 
da Senobebis gamo gzis safaris 
nawilis daCrdilviT, d) zedapirTan 
siaxloviT da zedapiruli drenire-
biT, e) gzis safaris sxvadasxva 
feriT. 

 lRobis kidev erTi arasa-
surveli Sedegia qvesagebi fenis 
msxvilmarcvlovani masalebis jdena 
lRobisgan dasustebuli lamisa da 
Tixis niadagSi, radgan es ukanask-
neli aRwevs xreSovani masalis did 
forebSi. xSiria SemTxveva, rodesac 
gzis safari yinvisadmi mgrZnobiare 
gaxda lRobis procesSi lamuri qve-
daqanis yinvisadmi manamde aram-
grZnobiare qvesageb fenaSi SeWris  
Sedegad. 

 Tu mdnari wylis Semcveloba 
maRalia da satransporto moZraoba 
imdenad intensiuri, rom es xdeba 
qvedaqanis xelaxla damuSavebis 
mizezi, SeiZleba warmoiqmnas Tavi-
suflad moZravi Slami, romelic 
gamoidevneba gzis savali nawilidan 
kideebisken. am moqmedebas ewodeba 
gruntis yinvisgan amoburcva da 
umetesad dakavSirebulia gzis xist 
safarTan. 

 lRobisgan gamowveuli Tavda-
pirveli dazianebebi gzis moqnil 
safarze aisaxeba   bzarebis mWidro 
qseliT, rasac Tan sdevs savali 
nawilis CamoSla. 
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satvirTvelis,
eqskavatorisa da
grederis eqspluatacia
da momsaxureba

cicxvis tipebi 

 arsebobs mravali sxvadasxva 

markis, tipis an modelis satvirT-

veli da eqskavatori. TiToeuli maT-

gani gamiznulia sxvadasxva tipis 

samuSaos Sesasruleblad. isini 

SeiZleba aRiWurvos damatebiTi 

mowyobilobebiT.

satvirTvelTan gamoiyeneba ori 

tipis cicxvi: 

1. saerTo daniSnulebis 
(fiqsirebuli, ar ixsneba);

2. mravalfunqciuri cicxvis mqone, 
romelsac oTxi pozicia aqvs:

CamtvirTavi;

skreperi;

momWeri (ormxrivad moWerisaT-
vis);

dana.

 nebismieri tipis miwasaTxreli 

aRWurviloba SeiZleba amoyiravdes. 

frTxilad iyaviT araTanabar, rbil 

an daqanebul zedapirze muSaobisas.  

 satvirTvelis, eqskavatorisa 

Tu greideris  operatorma: 

samuSao adgilis codna

daeswariT samSeneblo moednis 

gacnobis programas; 

gaecaniT usafrTxoebis zomebs, 

rogoricaa ubeduri SemTxvevis 

Sesaxeb Setyobinebis da avari-

uli  situaciebis procedurebi;

gaarkvieT sad aris ganlagebuli 

pirveladi samedicino daxmarebis 

punqti da sawyobi; 

SeiswavleT samuSao moednis 

gegma, sarebi, niSnulebi da ni-

adagis tipebi; 

SeiswavleT samuSao moedanze 

arsebuli gamafrTxilebeli niS-

nebi da Robeebis ganlageba;  

(zemoaRniSnuli informacia exeba 

mxolod organizebul samSeneblo 

moedans. qvemoT mocemuli infor-

macia exeba aseve buCqnarisagan 

gawmendis da Txrilis mowyobis 

samuSaoebs).

SeamowmeT samSeneblo moedanze 

manqanis eqspluataciis dros 
unda gaiTvaliswinos manqanis 
marTvisa da momsaxurebis sa-
xelmZRvaneloSi mocemuli miTi-
Tebebi da rekomendaciebi; 

unda icodes manqanis SesaZle-
blobaTa zRvari; 

regularulad unda Seamowmos 
da SeakeTos manqana an acnobos 
teqnikuri uwesivrobis Sesaxeb; 

axal samuSao moedanze gamocxa-
debis Semdeg operatorma unda 
Seiswavlos samSeneblo moedani.

mravalfunqciuri cicxvi 

satvirTvelis,
eqskavatorisa da
grederis eqspluatacia
da momsaxureba
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dafaruli xvrelebis, miwayri-
lebis, sahaero winaRobis, mi-
wisqveSa komunikaciebis, sahaero 
eleqtrogadamcemi da satelefo-
no xazebis an dabrkolebebis ar-
seboba;  

♦ darwmundiT, rom manqanis daqoq-
vis adgilas saTanado ventila-
ciaa. daxurul sivrceSi gamoyo-
fili gamonabolqvi sasikvdi-
loa.  

Tu daxurul sivrceSi muSaobT, 
rogoricaa Saxti an gvirabi, saWi-
roa gamonabolqvis airsawmendis 
damontaJeba. 

 SeecadeT gaarkvioT, ra  Txri-
lebi, qvabulebiani nagavsayreli (qi-
miuri da azbestis sayrelis CaTv-
liT) arsebobda adre samSeneblo 
moedanze.  

 darwmundiT, rom gaqvT auci-
lebeli piradi damcavi aRWurvi-
loba. es aRWurviloba Tqvenma 
damqiravebelma unda gadmogceT.  

SeiZleba dagWirdeT: 

 dauyovnebliv gamocvaleT da-
zianebuli piradi damcavi aRWurvi-
loba.  

 piradi damcavi aRWurviloba 
unda Seesabamebodes Sesabamis stan-
dartebs.  

winaswari Semowmeba  

manqanaSi Cajdomis win SemouareT 
manqanas da SeamowmeT: 

♦ xom ar aris saburavebze tala-
xis koStebi, romlebic moZra-
obisas SeiZleba mowydes; 

♦ muxluxebis mdgomareoba da 

♦ damcavi saTvale; 

♦ damcavi Cafxuti; 

♦ smenis damcavi aRWurviloba; 

♦ damcavi maRalyeliani fex-
sacmeli; 

♦ respiratori; 

♦ mqise xelTaTmanebi; 

♦ damcavi tansacmeli; 

♦ mzisgan (ultraiisferi gamos-
xivebisagan) dacva. 

manqanis daqoqvamde darwmundiT, rom adgili kargad niavdeba 
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daWimuloba. isargebleT  mwar-
moeblis instruqciebiT swori 
regulirebis Sesaxeb; 

♦ rom ukucicxvis isari dafiqsi-
rebuli an Caketili iyos  Tavis 
adgilas; 

♦ rom yvela damcavi wkiri Tavis 
adgilas iyos; 

♦ cicxvis moculoba, raTa Tavi-
dan aiciloT misi gadatvirTva; 

♦ ra tipis masalasTan unda imu-
SaoT; 

♦ rom cicxvs ar aklia kbili, rom 
cicxvis kbili an mWreli kide 
dablagvebuli ar aris; 

♦ rom  cicxvis Zalis mxari da 
SeerTebebi zedmetad gacveTili 
ar iyos; 

♦ hidrocilindrebi da maRali wne-
vis rezinis milebi gawyvetis, ga-
Jonvis an bzaris aRmoCenis miz-
niT; 

♦ rom WanWikebi ar iyos moSve-
buli da yvela saCerebeli 
Tamasa da wkiri Tavis adgilas 
iyos; 

♦ rom yvela damcavi mowyobiloba 
da aRWurviloba, maT Soris 
usafrTxoebis Rvedi Sekrulia 
da saimedod aris damagrebuli  
Tavis adgilas; 

♦ dizelis sawvavi, hidravlikuri 
sistemebis muSa siTxe, Zravas 
zeTi, transmisiis zeTis done, 
wylis raodenoba radiatorsa da 
akumulatorSi; 

♦ rom manqanaze damontaJebuli 
mowyobilobebi saimedod iyos 
damagrebuli. SeixedeT  manqanis 
qveS, darwmundiT, rom ar 
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Jonavdes zeTi an wyali. Tu sa-
Wiroa SeamowmeT yvela damagre-
buli sakuTni, rogoricaa ukana 
cicxvi, safxvierebeli da sayr-
denebi.   

rezinissaburavebiani manqanebi. Se-
amowmeT saburavis wneva, mdgo-
mareoba, da borblis samagri qanCebi 
(wyliT savse saburavebi – mwarmo-
eblis Sesabamisobis firfitis mi-
xedviT). Tu wneva araTanabaria, 
manqana SeiZleba gadayiravdes. 

muxluxa manqanebi. SeamowmeT mux-
luxas mdgomareoba da daWimuloba. 
daWimulobis Sesamowmeblad: 

kabinaSi asvla da kabinidan 
Camosvla  

 operatoris kabinaSi Sesvli-
sas ar daeyrdnoT berketebs an 
saWes. asvla-Camosvlisas yovelTvis 
mibrundiT saxiT manqanisken da 
daeyrdeniT saxelurebs, moajirebsa 
da safexurebs. 

manqanis daqoqvis win  

gawmindeT fanjrebi da sarkeebi; 

 Tu manqana TqvenTvis axalia, 
gaecaniT mas (magaliTad, berketebs 
an saWdeze aRniSnul gamafrTxi-
lebel  informacias); 

 SeamowmeT marTvis yvela ber-
keti. berketis gadaadgilebisas Ses-
rulebuli moZraoba Seesabameba Tu 
ara arsebul aRniSvnas.  

 darwmundiT, rom  marTvis 
yvela berketi aris neitralur an 
parkirebis mdgomareobaSi. mZRolis 
kabinaSi moTavsebuli raime mowyo-
biloba xels ar unda uSlides 
berketebis funqcionirebas. 

 daayeneT savarZeli sasurvel 
mdgomareobaSi da gamoiyeneT usafr-
Txoebis Rvedi.   

1. muxluxas TiTi ganlagebuli 
unda iyos muxluxas sagoravis 
RerZis zemoT; 

2. moaTavseT samarTi muxluxa 
jaWvis  zemoT sagoravidan 
wamyvan borblamde; 

3. muxluxas  Cazneqis isari ar 
unda iyos 2.5 sm-ze naklebi an 
3.8 sm-ze meti. 

4. (sworad regulirebisaTvis ixi-
leT mwarmoeblis instruqci-
ebi). 
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manqanis daqoqva  

 Zravas daqoqvis operatori 
unda ijdes savarZelSi da srulad 
akontrolebdes manqanas.  

 Tu manqana aRWurvilia anTebis 
sanTliT daqoqvis gasaioleblad, 
ixileT mwarmoeblis instruqciebi 
am operaciis sworad Casatareblad.  

 yovelTvis daicaviT mwarmo-
eblis instruqciebSi aRwerili da-
qoqvis wesebi.  gaxsovdeT, rom Zra-
vebi erTmaneTisagan gansxvavdeba. 
magaliTad, Zrava SeiZleba iyos 
turboCaberviani. rogorc wesi, man-
qanis gaxurebas sami-xuTi wuTi 
sWirdeba, rac sakmarisia berke-
tebisa da sazomi xelsawyoebis 
Sesamowmeblad.  

SeamowmeT yvela berketisa da sazo-
mi xelsawyos funqcionireba.  

daakvirdiT  da smeniT an vizualu-
rad daadgineT aRWurvilobis defeq-
tebi da dauyovnebliv acnobeT maT 
Sesaxeb.  

manqanis daZvris win  

 darwmundiT, rom miwaze dasa-
magrebeli yvela mowyobiloba (saf-
xvierebeli da sayrdenebi) maqsima-
luradaa aweuli.  

 manqanis adgilidan daZvramde, 
sanam awevT sayrdenebs da cicxvs, 
darwmundiT, rom xelis an fexis 
muxruWi srulad aris gaaqtiure-
buli.  

 SeamowmeT ganaTebis farebi, 
sayviri da ukan svlis signali (Tu 
is dayenebulia). 

 SeamowmeT saWe, SemzRudveli 
mowyobilobebi da yvela berketi. 

 SeamowmeT muxruWebi. Tu manqa-
nas pnevmatikuri muxruWebi aqvs, 
daZvramde miRweuli unda iqnes 
haeris saWiro wneva. Tu manqanas 
hidrotransformatori aqvs, gaxure-
bis Semdeg muxruWebi SeamowmeT 
Zravas brunvis siCqaresTan mimarTe-
baSi.  

 SeamowmeT da SeasworeT sarke-
ebis mdebareoba. 

 daZvris win darwmundiT, rom 
aravin dgas manqanis saval gzaze da 
nela daZariT.  

rezinissaburavebiani manqaniT gzaze 
gasvlis win: 

 SeamowmeT, rom manqanas aqvs 
nomeri da registrirebulia saerTo 
sargeblobis  gzebze sasiarulod. 

 SeamowmeT saburavebisa da 
borblebis qanCebis mdgomareoba. 

 darwmundiT, rom saburavebze 
ar aris talaxi da qvebi. 

 SeamcireT haeris wneva wina 
saburavebSi gzidan avardnis Ta-
vidan asacileblad. 

 SeamowmeT, rom muxruWis sa-
terfulebis erTmaneTTan damakav-
Sirebeli firfita Tavis adgilas 
aris damagrebuli. 

 darwmundiT, rom ukana cicxvi 
(Tu is damontaJebulia) aweulia da 
damagrebulia Tavis adgilas. 

 aswieT cicxvi mgzavrobisaTvis 
usafrTxo simaRleze, magram ara 
imdenad maRla, rom xeli SeuSalos 
xilvadobas.  
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manqanis marTva 

zogadi 

 ar ataroT manqana, rodesac 
daRlili xarT, SeuZlod grZnobT 
Tavs, imyofebiT narkotikebis, alko-
holis an Zilis gamomwvevi  wamle-
bis  zemoqmedebis qveS. 

 ar gadaiyvanoT mgzavrebi. ga-
monaklisi daiSveba im SemTxvevaSi, 
Tu specialuri nebarTviT manqanaSi 
ganTavsebulia Sesabamisi savarZeli.  

 gaecaniT samuSao moedanze 
transportis regulirebis sistemas 
da gaarkvieT vin iZleva Sesabamis 
signalebs. yuradRebiT adevneT 
Tvalyuri am signalebs da daemor-
CileT. 

 ar moadunoT yuradReba manqa-
nis marTvisas. 

 moZraobisa da daxrisas cicx-
vi rac SeiZleba axlos unda iyos 

miwasTan. es  uzrunvelyofs  mdgra-
dobasa da ukeTes xilvadobas. 

 ar iCqaroT! SearCieT samuSao 
pirobebisa da reliefis Sesabamisi 
siCqare. iyaviTYyuradRebiT! Tu xil-
vadoba cudia da mtverSi, bolSi an 
nislSi  giwevT muSaoba,  manqana  
nela da frTxilad marTeT.  

 kameriani saburavebis mqone 
didi zomis didTvlebiani satvirT-
veli swrafad moZraobisas Zlierad 
xtis da SeiZleba gadayiravdes. 
mravali mZRoli  daiRupa manqanis 
gadaWarbebuli siCqariT marTvis ga-
mo. 

 manqaniT moZraobisas cicxvi 
yovelTvis qvemoT daSvebul mdgoma-
reobaSi unda iyos. es uzrunvel-
yofs ukeTes xilvadobas da mdgra-
dobas matebs manqanas.  

 gamoiCineT sifrTxile saxifa-
To adgilebSi. Tu SesaZlebelia,  
aiyvaneT damxmare, vinc uxelmZRva-
nelebs Tqveni manqanis moZraobas da 
Seafasebs arsebul safrTxes. 

 yovelTvis iyureT manqanis 
moZraobis mimarTulebiT, Tundac 
mcire manZilze gadaadgildebodeT.   

 uswormasworo reliefze manqa-
nis marTvisas ufrTxildiT dabrko-
lebebs, magaliTad, kunZebs da lo-
debs. SeZlebisdagvarad auareT maT 
gverdi.  
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 darwmundiT, rom yvela sazomi 
xelsawyo, indikatori da mafrTxi-
lebeli naTura gamarTulad muSa-
obs da maTi monacemebi usafrTxo 
eqspluataciis   normis farglebSia.  

 SeZlebisdagvarad moerideT 
rkinigzis xazebis, Txrilebisa da 
bordiurebis gadakveTas. Tu maTi 
gverdis avla SeuZlebelia, Seane-
leT manqana da gadakveTeT kuTxiT. 

 yovelTvis moerideT arasaime-
do kideebs da Rrma ormoebs.  

 moerideT qvabulis kideebs. 

 gza dauTmeT qveiTebs.  

 frTxilad CauareT sxva manqa-
nebs. zedmetad ar miuaxlovdeT win 
mimaval manqanas. fxvier zedapirze 
damuxruWebisas SesaZlebelia manqa-
nis marTvis dakargva. 

 daRmarTze manqanis  moZra-
obisas daWerili gqondeT gadabmu-
lobis pedalze. ar gadaxvideT 
neitralur reJimSi. gamoiyeneT igive 
pedali ferdobze asvla-Camosvli-
sas.  

 ar ataroT manqana cicabo 
ferdobis siganeze. manqana SeiZleba 
gadabrundes. 

 Txrilis amovsebisas manqana 
Txrils 900-iani (marTi) kuTxiT 
unda miuaxlovdes.  

ukusvla 

 ukusvlis win gaixedeT ukan, 
mieciT ori signali  sayviriT Tu 
manqanas ara aqvs ukusvlis signali 
da iyureT moZraobis mimarTulebiT. 

SeCereba 

 muxruWis saterfulebs unda 
daWiroT erTdroulad, an muxruWis 

liadnagi gadakveTeT kuTxiT 
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wyvili saterfuli damagrebuli 
unda iyos erTmaneTze.   

marTva eleqtrosadenebTan axlos 

 aweuli isriT moZraobisas 
eleqtrul sadenebs ar miuaxlovdeT 
usafrTxo distanciaze axlos.  

imisaTvis, rom dazRveuli iyoT 
eleqtrodenis dartymisagan: 

♦ SeinarCuneT sul cota 2 m-iani 
dacileba eleqtrogadamcemi 
xazebisagan, romlebic gaWimu-
lia erTdgarian sayrdenebze; 

♦ SeinarCuneT sul cota 6 m-iani 
dacileba gadamcemi  xazebisa-
gan, romlebic gadaWimulia 
koSkura sayrdenebze.   

• SeinarCuneT simSvide; 

• ar datovoT Tqveni adgili; 

• gaafrTxileT sxvebi gaecalon 
SemTxvevis adgils; 

• Tu SesaZlebelia, scadeT sade-
nebTan kontaqtis gawyveta; 

• Tu SesaZlebelia, scadeT cicx-
vis dabla daweva ise, rom ar 
gamoiwvioT eleqtrosadenebis 
Semdgomi dazianeba. SeecadeT, 
rom cicxvi ar Seexos grunts, 
aman SeiZleba manqanis damiweba 
gamoiwvios; 

• Tu manqanaSi xanZris gaCenis sa-
SiSroebaa, gadmoxtiT  moSore-
biT mSral gruntze da moscil-
diTD manqanas;  

• ar CamoxvideT manqanidan qve-
moT, Tu erTdroulad SeexebiT 
manqanasa da grunts SeiZleba 
denma dagartyaT; 

• darCiT manqanasTan daxmarebis 
mosvlamde; 

♦ rogorc ki  SesaZlebloba moge-
cemaT, moaxseneT incidentis 
Sesaxeb Tqvens uSualo xel-
mZRvanelsa da samuSaoTa damz-
Rvev instancias. 

 Tu manqana Seexeba eleqtrul 
sadens: 

 Tu ar gaqvT informacia 
eleqtrogadamcem xazSi arsebuli 
Zabvis Sesaxeb, daicaviT 8 m-iani 
distancia.  

eleqtrogadamcemi xazebis sayrdenebi da eleqtruli Zabvis mniSvnelobebi 
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RamiT marTva 

 gamoiyeneT Sesabamisi gamnaTe-
beli farebi RamiT marTvisas. park-
ingis SemTxvevaSi daayeneT sagzao 
amreklebi. 

vibraciis zemoqmedeba manqanis 
marTvisas 

 droTa ganmavlobaSi vibraciam 
SeiZleba dagizianoTOorganizmi. vi-
bracia gavlenas axdens  xerxemalsa 
da saxsrebze, Sinagan organoebsa da 
sisxlis mimoqcevaze.  

 dazianebis xarisxi damokide-
bulia vibraciisgan gamowveuli pro-
blemebis raodenobaze. Tqven dagex-
marebaT xSiri Sesvenebebi, sxva ti-
pis samuSaoze gadarTva, fizikuri 

 manqana gaaCereT arasamuSao 
arealSi an parkirebisTvis gan-
sazRvrul adgilze, cecxlsaSiSi 
adgilebis, Sesasvlelebis, gasasv-
lelebis, cecxlsaqrobi da eleq-
troaRWurvilobisagan mocilebiT.  

 manqana gaaCereT Rrma Txri-
lebisa da tranSeebisgan moSore-
biT. 

 qanobze gaCerebisas manqana 
mTlianad ganaTavseT ferdobze. 

 gadaiyvaneT transmisia neitra-
lur an parkingis mdgomareobaSi. 

janmrTelobis SenarCuneba da xan-
grZlivi muSaobisgan TavSekaveba.  

manqanis gamorTva da parkireba 

 manqana gaaCereT mtkice da 
swor zedapirze Tu es SesaZlebe-
lia. 
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 gamoiyeneT xelis muxruWi, Tu 
is manqanaze aris dayenebuli. 

 dauSviT cicxvi ise, rom misi 
wina mWreli piri gruntze brtylad 
moTavsdes. 

 parkireba moaxdineT bloki-
rebuli ukana cicxvis an isrisa da 
cicxvis mxaris bolomde gaSliT da 
cicxvis gruntze moTavsebiT. 

 dauSviT gruntze sxva samar-
jvebi, magaliTad, safxvierebeli. 

 dauSviT gruntze sayrdenebi. 

 TandaTanobiTi gacivebisTvis 
Zrava gamorTvamde amuSaveT uqmi 
svliT. am proceduris dros yo-
velTvis gamoiyeneT marTvis sa-
xelmZRvanelo. 

  hidravlikur sistemaSi narCe-
ni dawnevis gasafantad manqanidan 
gadmosvlamde abruneT saWe win da 
ukan da periodulad moabruneT hid-
ravlikuri marTvis berketebi. 

 Tu manqanaSi aris, CarTeT 
saidumlo saketi. 

 amoiReT anTebis gasaRebi da 
uzrunvelyaviT manqanis dacva, ro-
gorc es marTvis instruqciaSia an, 
rogorc girCevT Tqveni uSualo 
xelmZRvaneli. 

♦ gaCerebamde dammuxtvelebi, rom-
lebsac ar gaaCniaT turbokom-
presori, amuSaveT uqmi svliT 
dabali brunvis siCqariT 3-dan 5 
wuTis ganmavlobaSi. 

♦ turbokompresorebiani dammu-
xtvelebiT  aRWurvili manqanebi 
amuSaveT  uqmi svliT maRali 
brunvis siCqariT  3-dan 5 wuTis 
ganmavlobaSi, raTa siTbo Tanab-
rad gaifantos da dabali brun-
vis siCqariT 30 wamis ganmav-
lobaSi, gaCerebamde impelerebis 
Sesaneleblad. es imisTvisaa sa-
Wiro, rom Tavidan aviridoT 
turbinebis brunva SezeTvis ga-
reSe.   

miwis samuSaoebi 

usafrTxo muSaoba 

 muSaobis dawyebamde gaaxureT 
Zrava da hidravlikuri sistemis mu-
Sa siTxe. 

 marTvis berketebiT ar gaake-
ToT mkveTri da uecari moZraobebi. 
aman SeiZleba manqana daazianos da 
Seamciros muSaobis efeqturoba. 

 cicxvi iqonieT gruntTan ax-
los da gadaxareT (gadaswieT) ukan. 

 moiyvaneT samuSao adgili 
swor da Tanabar mdgomareobaSi. 
ramdenadac es SesaZlebelia. Tu 
aucilebelia, moamzadeT daxrili 
zedapiri `moWrisa da Sevsebis” me-
TodiT. 

 ar imuSaoT SverilTan an Rrma 
TxrilTan axlos. manqanis wonisgan 
SeiZleba CaiSalos Txrilis gver-
debi. 

gruntis usafrTxo amoReba  

 gruntis amoRebis dawyebamde 
Sesabamis struqturebTan gadaamow-
meT informacia miwisqveSa komuni-
kaciebis, magaliTad, gazis milebis, 
eleqtrosadenebisa da telefonis 

SeiswavleT samuSao adgilis gegma 
da samuSaos dawyebamde gada-
amowmeT miwisqveSa komunikaciebis 
mdebareoba.   
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 Tu manqanas aqvs sayrdenebi, 
isini unda iyos CamoSvebuli da 
damagrebuli (Tu es aucilebelia), 
raTa manqana iyos mdgradi da Tavis 
Tavze aiRos borblebze moqmedi 
datvirTva. 

xazebis, wyalmomaragebisa  da wyal-
arinebis milsadenebis mdebareobis 
Sesaxeb. 

 rodesac gazis mili gadaWri-
lia, xaxunma SeiZleba naperwkali 
gamoiwvios, rac SeiZleba afeTqebis 
mizezi gaxdes. gazsadenTan axlos 
muSaobisas daukavSirdiT mis mmarT-
vel organizacias, gansakuTrebiT 
maSin, Tu is Zvelia. usafrTxoebis 
mizniT SeiZleba saWiro gaxdes mi-
lebis gamoqreva. 

 Sesabamisi SemomsazRvrelebis 
da  almebis gamoyenebiT gaafrTxi-
leT sxva satvirTo da msubuqi 
avtomobilebi moeridon   muSaobis 
adgils.  

  satvirTvelis marTvisas, uku-
cicxvi (damagrebis adgilis miuxe-
davad) unda iyos transportirebis 
poziciaSi da yvela jaWvi da saketi 
saimedod unda  damagrdes, raTa 
ukana cicxvi dazRveul iqnes rxe-
viTi moZraobisgan. 

 manqana marTeT swor pozici-
aSi mjdomare mdgomareobaSi. 

 cicxvis moqmedebis radiusSi 
aravin ar unda muSaobdes. 

 adamianebi unda imyofebodnen 
didi eqskavatorisgan moSorebiT, 
raTa dazRveuli iyvnen masze wamo-
debisagan, sapirwonesa da bazas 
Soris ukuqceviT-winsvliTi moZra-
obis dros. 

 yrils an Txrils yovelTvis 
miuaxlovdiT 900–iani (marTi) kuT-
xiT. 
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ukana cicxviT muSaoba 

 ar amoZraoT manqana ukana 
cicxvis uknidan wabiZgebiT. 

 sayrdenebis gamoSvebamde dar-
wmundiT, rom muxruWebi mTlianad 
modebulia. 

 saWiroebis SemTxvevaSi sayrde-
nebi  CamouSviT  da daamagreT. 
cicxvis muSaobis dawyebamde sayrde-
nebi CamouSviT ise, rom ukana bor-
blebi odnav aiwios gruntidan da 
manqana iyos swor mdgomareobaSi. 

 sayrdenebis daSvebisas grunts 
pirvelad unda Seexos SemaRlebis 
dabal mxares mdebare sayrdeni. 
sayrdenebis awevisas pirvelad unda 
aiwios maRal mxares mdebare sayr-
deni. 

 ar  gamouTxaroT Ziri ukana 
sayrdenebs. aman SeiZleba manqanis 
qvabulSi Cavardna gamoiwvios. 

 rodesac giwevT daumuSavebe-
li gruntis Txra, Tavdapirvelad, 
cicxviT didi raodenobis gruntis 
aRebamde daarRvieT `magari~ zedapi-
ri. 
 ar gamoiyenoT cicxvi, rogorc 
CaquCi. 
 ar daZrad manqana adgilidan, 
rodesas cicxvi gruntSia CaSvebuli. 
aman SeiZleba seriozuli dazi-
anebebi gamoiwvios.  

 ar SeaCeroT cicxvis rxeviTi 
moZraoba misi Txrilis kedelze 
mirtymiT. 

 ar gaasufTaoT Txrilis gar-
Semo zedapiri amoRebuli grunti-
sagan nayarze cicxvis miwoliT. aman 
SeiZleba daazianos cicxvis mxari 
da isari. 

qanobis ganivad ukana cicxviT 
muSaoba 

 qanobze  muSaobisas gamoiCi-
neT did sifrTxile. vinaidan am 
dros mravali incidenti xdeba. 

 Txrisas manqana ar unda iyos 
daxrili imis gamo, rom dgas qa-
nobze. darwmundiT, rom  muSaobisas 
manqana ar aris gadaxrili. 

 ukana cicxviT qanobze muSa-
obisas samuSao adgili SeiZleba 
moswordes gruntis fenis moxsniT 
da yrilis mowyobiT sadac es SesaZ-
lebelia. 
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 gaxsovdeT, rom sayrdenebis 
gamoyenebisas manqana iwyebs grexas, 
rodesac miWeris wneva moedeba 
satvirTvelis cicxvs. cicxvis mWre-
li piris didi nawili am dros 
gruntTan kontaqtSi ar aris.  

 qanobze muSaobisas, aucileb-
lad unda gqondeT gansazRvruli  
amoRebul grunts Txrilis SemaR-
lebul mxares yriT Tu dabal mxa-
res. 

nebas SeuZlia manqanas wonasworoba 
daakargvinos. 

 Tu TxrilSi Casayrelad ukana 
cicxviani satvirTveliT qanobze 
aRmavali mimarTulebiT awvebiT 
amoRebul grunts, wina cicxvis 
amoRebuli gruntisgan gaTavisufle-
bis Semdeg ukana cicxvma SeiZleba 
imoqmedos, rogorc sapirwonem, da 
gamoiwvios manqanis gadaxra ukan 
qanobisken. 

saSiSroeba amoRebuli gruntis 
Txrilis maRal  mxares dayrisas 

 Tu amoRebul grunts yriT 
Txrilis maRal mxares, Txrili 
ufro Rrma xdeba da amoRebuli 
gruntis ukan Cayris meti albaTobaa. 

 maRali mxridan nayaris ukan 
kvlav TxrilSi Cayra ufro advi-
lia, magram Cndeba manqanis TxrilSi 
Cavardnis saSiSroeba. 

saSiSroeba amoRebuli gruntis 
Txrilis dabal mxares dayrisas 

 Tu dabal mxares gruntis 
dayra aucilebelia, cicxvi moiqnieT 
imdenad, ramdenadac es aucilebelia 
amoRebuli gruntis dasayrelad. Tu 
manqana am qmedebis dros ar iqneba 
gasworebuli, dabali mxrisken gaqa-

Txrilis mowyoba 

 samuSaos dawyebamde zedamxe-
dvelma da manqanis operatorma 
yoveldRe unda Seamowmon samuSao 
adgili.  

 yvela saSiSi Txrili unda 
gamagrdes, Txrilis kedlebze unda 
moewyos ferdo an safexurebi  im 
SemTxvevaSic ki, Tu Txrilis siRrme 
ar aRemateba 1.5 metrs.  

 safexurebis mowyobamde Seamo-
wmeT gruntis stabiluroba. 

konsultacia 

Tu Txrilis kide mtkice ar aris, 
gansakuTrebiT Tixnari niadagis 
SemTxvevaSi, rCeva sTxoveT gruntis 
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meqanikis mcodne kvalificirebul  
inJiners da SeasruleT misi  reko-
mendaciebi.  

 nayari Txrilidan mimimum 1 
metrze unda ganTavsdes, raTa aci-
lebul iqnes Camoqceva da CamoSla. 
ximinjis qveda wveri 500 mm-ze 
axlos ar unda iyos.  

 ar SexvideT Txrilis ga-
umagrebel monakveTze. gasamagre-
blad mxolod fariT gamagrebuli 
monakveTia usafrTxo.  

 Tu TxrilSi didi zomis qva 
aRmoCnda, gansazRvreT ramdenad 

“moZravia” is. Tu arsebobs qvis 
daZvris saSiSroeba, umjobesia misi 
mocileba, radgan aseTi  qva  SeiZ-
leba Camovardes da travma an da-
zianeba gamoiwvios. SeiZleba saWiro 
gaxdes amgvari qvis damtvreva 
saburRi CaquCiT.  

gruntis moWra qvemodan 

 ar moWraT  grunti Txrilis 
kedlis qveda nawils. Txrilis ked-
lebi swori da perpendikularuli 
unda iyos. grutis qvemodan SemoW-
ris Sedegad Txrilis kedlebi 
SeiZleba Camoiqces. 
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satvirTo manqanis usafrTxo 
datvirTva 

 datvirTvis dawyebamde ga-
arkvieT satvirTo manqanis mZRolis 
adgilmdebareoba. Tu mZRoli manqa-
nis kabinaSi ar aris, darwmundiT, 
rom usafrTxo adgilzea.  

 ar amoZraoT cicxvi satvirTo 
manqanis kabinis zemoT. 

 xe-tyis mrewvelobaSi muSaobi-
saTvis gankuTvnili manqana aRWur-
vili unda iyos damcavi saxuraviT.  

 erideT xis gamxmar totebs 
(maT “sasikvdilo safrTxes” uwo-
deben), romlebic SeiZleba manqanas 
daeces.  

 ufrTxildiT futkrebis skebs 
da krazanebis budeebs. 

 moerideT totebs, romlebmac 
SeiZleba kabinaSi SemoaRwios  da 
dagazianoT. 

swrafCasabmeli 

 swrafCasabmeli dasafiqsirebe-
li mowyobilobaa, romelic damagre-
bulia eqskavatoris an  satvirTve-
lis isris boloSi cicxvis an sxva 
mowyobilobis swrafad dasamagreb-
lad.  

 swrafCasabmelTa umetesobaSi 
bma xorcieldeba meqanikuri pirmo-
debiT, romelsac hidrocilindrebi 
amuSavebs.  

 swrafCasabmelis mravali sxva-
dasxva tipi arsebobs. samuSaos 
dawyebamde operatori unda gaecnos 
manqanaze arsebul sistemas. detale-
bi mwarmoeblis instruqciebSia mo-
cemuli. 

 swrafCasabmelis mtyuneba Se-
iZleba moxdes Semdeg SemTxvevebSi: 

 gafrTxileba! satvirTvelis 
cicxvi qanobze   daRmavali mimar-
TulebiT unda muSaobdes. gansa-
kuTrebuli sifrTxilea saWiro, 
rodesac satvirTo manqana itvir-
Teba qanobze wina cicxviani da 
ukana cicxviani satvirTvelis sa-
SualebiT. Tu satvirTvelis wina 
cicxvi qanobze aRmavali mimar-
TulebiT muSaobs ukana cicxvi da 
cicxvis mxari sapirwones rols 
asruleben da manqana SeiZleba ukan 
gadayiravdes, rodesac nayari 
cicxvidan satvirTo manqanaSi 
iyreba.  

 satvirTo manqanaSi didi zo-
mis lodebis CatvirTvisas Zaris 
dazianebis Tavidan asacileblad, 
lodebis manqanaSi CatvirTvamde, 
Zaraze, lodebis datvirTvis adgi-
las moaTavseT miwa.  

xe-tyis masalasTan muSaoba 

 rezinissaburavebiani manqaniT 
xis masalasTan muSaobisas unda 
gaxsovdeT, rom kunZebma da wveti-
anma totebma SeiZleba saburavi 
gaxvritos.  

♦ rodesac hidravlikuri wneva 
didi xnis ganmavlobaSia daw-
euli magistralis dazianebis 
an siTxis gaJonvis gamo; 

♦ rodesac xreSi an talaxi,  
uSlis xels saTanadod Cabmas. 

 rodesac swrafCasabmeli aR-
Wurvilia mafiqsirebeli usafrTxo-
ebis wkiriT manqanis gamoyenebamde  
darwmundiT, rom wkiri saTanadodaa 
damagrebuli.  
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 operatorma unda Seamowmos: 

♦ aris Tu ara gacveTili mafi-
qsirebeli kbilana.; 

♦ cicxvis an sxva mowyobilobis 
modelis da zomis swrafCa-
sabmelTan Sesabamisoba.  

isarze damagrebuli swrafCasabmeli da 
masze dasamagreblad gamzadebuli cicxvi 

tvirTis aweva   
 

tvirTis usafrTxod aweva 
 
 manqanaze, romelsac mimagre-
buli aqvs amwevi mowyobilobebi, 
milebisa da sxva samSeneblo masa-
lebis asawevad, garkveviT unda iyos 
aRniSnuli usafrTxo samuSao dat-
virTva. 

 amwevi mowyobilobebi unda da-
montaJdes mwarmoeblis mier an 
mwarmoeblis standartebis Sesabami-
sad. 

 tvirTis awevis win SeamowmeT, 
rom manqana idges swor mtkice zed-
apirze.  

 ar daarRvioT usafrTxo samu-
Sao datvirTvis an manqanis moqmede-
bis radiusis zRvruli normebi. 

 SeamowmeT manqanis usafrTxo 
samuSao datvirTva da gamosayene-
blad nebadarTuli samontaJo maryu-
Ji. Tu samontaJo maryuJis nacvlad 
traversi gamoiyeneba, misi zoma 
unda Seadgendes cicxvis siganis 
naxevars plus 500 mm, Camocurebis 
Tavidan asacileblad.  

 SeamowmeT, rom tvirTi sworad 
iyos Camokidebuli da dabalansebu-
li. 

 Tu SeamCnevT, rom tvirTi 
aramdgradia,   dauyovnebliv daswi-
eT.  

 tvirTis awevisas yvela ada-
miani usafrTxo manZilze unda 
imyofebodes.  

 ar gadaataroT tvirTi adami-
anis Tavs zemoT. 

 ar datovoT tvirTi Camoki-
debuli. tvirTi maqsimalurad swra-
fad dauSviT.  

 yovelTvis dauSviT tvirTi 
miwaze manqanidan gadmosvlis win. 

 Tu ukana cicxvs iyenebT, maga-
liTad, milebis, aweva-ganTavsebi-
saTvis, SeasruleT es operacia man-
qanis ukana mxridan da ara gverdi-
dan. Tu cal mxareze didi wona 
aRmoCndeba, manqana SeiZleba gadayi-
ravdes. 

cicxvis saSualebiT tvirTis 
aweva 

 CatvirTvis win SeamowmeT cic-
xvis moculoba da asawevi masala. 

 cicxvis moculobis  gamosaTv-
lelad gamoiyeneba Semdegi formu-
la: 

cicxvis moculoba=sigrZe x simaRle x sigane 
                                  2 

 manqaniT moZraobisas cicxvi 
rac SeiZleba axlos unda iyos 
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 eqskavatoris amwed gamoyene-
bisas, masze  saimedod unda dama-
grdes am miznisaTvis gankuTvnili  
amwevi mowyobiloba. ar daamagroT 
jambara cicxvis kbilze kauWiT an 
raime sxva TviTnakeTi mowyobilo-
biT. gamoiyeneT mxolod aprobire-
buli da nebadarTuli Tokis sama-
gri. 

 usafrTxo samuSao datvirTva 
aRniSnuli unda iyos manqanaze 
amozneqili an amotvifruli aso-
ebiT. dauSvebelia manqanis dat-
virTva zRvrul samuSao datvirT-
vaze  metad.  

 tvirTis asawevad jambaris ga-
moyenebisas daicaviT sami ZiriTadi 
wesi: 

miwasTan. ar aswioT cicxvi gadmot-
virTvis simaRleze, sanam dayris 
adgilamde ar miaRwevT. maRla awe-
uli cicxvi SeiZleba saSiSi iyos. 
is xels uSlis xilvadobas. am 
dros manqana aramdgradia. amasTan 
cicxvi SeiZleba Seexos eleqtroga-
damcem xazebs an raime konstruq-
cias. 

 Tu ar iciT tvirTis wona, ar 
aswioT. 

 savse cicxviT qanobian zeda-
pirze moZraobisas cicxvi yovel-
Tvis qvemoT daSvebuli da aRmar-
Tisken mibrunebuli iqonieT.  

 ar SemoaxvioT an ar mouWiroT  
jambara cicxvs. cicxvis mWrelma 
kidem an kbilma SeiZleba jambara 
gaWras. 

 ar moaTavsoT jambara cicxvis 
kbilis an kbilebis zemoT. 

 darwmundiT, rom iciT manqanis 
usafrTxo samuSao datvirTva. ar 
scadoT im tvirTis aweva, romelic 
aRemateba usafrTxo samuSao dat-
virTvis mniSvnelobas.  qvemoT moce-
mulia yvelaze gavrcelebuli masa-
lebis kuTri wona kg/m3-obiT:  

Tixafiqali           2600 

napiris mSrali qviSa    2000 

napiris sveli qviSa    2300 

spilenZis qva     2000 

naxSiri           864 

grunti           1900 

mdinaris mSrali qviSa    1300 

mdinaris sveli qviSa    1500 

eqskavatoris amwed                
gamoyeneba  

 eqskavatori universaluri man-
qanaa, romelic SeiZleba amwedac 
iqnes gamoyenebuli, magram amwed 
misi gamoyeneba dasaSvebia mxolod 
miwis samuSaoebis warmoebisas. 

1. gamoiyeneT Sesabamisi jambara; 

2. jambara gamoiyeneT  sworad; 

3. gamoiyeneT usafrTxo d ga-
marTuli jambara.  

eqskavatoriT tvirTis awevisas 
daicaviT Semdegi wesebi: 

1. SeamowmeT tvirTis wona. Tu 
wona ucnobia, ar daeyrdnoT 
sakuTar varauds. hkiTxeT ze-
damxedvels; 

2. Seamo wmeT manqanis usafrTxo 
samuSao datvirTva; 

3. darwmundiT, rom tvirTis wona 
ar aRemateba manqanis zRvrul 
samuSao datvirTvas. 

 asawevi mowyobilobebi unda 
damontaJdes mwarmoeblis standar-
tebis Sesabamisad.  
 
 SeamowmeT jambaris da mowyo-
bilobebis usafrTxoeba. arasodes 
gamoiyenoT jaWvi an sinTetikuri 
masalis jambara, romelsac ara aqvs 
mwarmoeblis etiketi maqsimaluri 
samuSao datvirTvis aRniSvniT. Tu 
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mimmarTveli-mafiqsirebeli bagiri 
tvirTis mimarTvisa da dabalansebis 
mizniT. am bagiris mSrali bunebrivi 
boWkos Tokis diametri minimum 16 mm 
unda iyos.  

 tvirTis moZraobis mimmarTve-
li  piri tvirTisagan usafrTxo 
manZilze unda idges.  

 manqana frTxilad unda mar-
ToT, rom tvirTi ar qanaobdes an 
ar brunavdes.  

 jambara regularulad unda 
Semowmdes. Zveli jambaris eqsplu-
ataciidan amoReba da Camowera  
Zviria, magram garkveul  etapze misi 
gamoyeneba SeiZleba saSiSi gaxdes. 
amitom aucilebelia kvalificiuri 
Semowmeba. Tu ar iciT ramdenad 
gamarTul mdgomareobaSia jambara, 
hkiTxeT amis Sesaxeb specialistebs. 

 jambarisaTvis Cveulebriv ga-
moiyeneba Semdegi masala: 
 

♦ foladis moqnili gvarli; 

♦ foladis jaWvi; 

♦ sinTetikuri jambara.  

jambara da usafrTxo 
samuSao datvirTva 

 jambaris usafrTxo samuSao 
datvirTva aris maqsimaluri tvirTi, 
romelic pirdapir SeiZleba aiwios 
mocemuli jambaris saSualebiT.  

 datvirTvis koeficienti pir-
dapiri awevisaTvis erTis tolia. 

 tvirTamweoba mcirdeba jamba-
ris Stoebs Soris kuTxis gazrda-
sTan erTad.  

 tvirTamweoba aseve icvleba   
tvirTis damagrebis sxvadasxva 
meTodis mixedviT, magaliTad: 

 kvadratuli formis tvirTis 
irgvliv jambaris Semovlebis Se-
degad  tvirTamweoba ganaxevrdeba. 
datvirTvis koeficienti 0,5 iqneba; 

jambaris saimedooba saeWvoa, ar 
gamoiyenoT.  

 SeamowmeT, rom jambaras ar 
hqondes kvanZebi da grexilebi. pirs, 
romelic jambaraze amagrebs an 
mimarTulebas aZlevs tvirTs, unda 
hqondes Sesabamisi sertifikati. 
darwmundiT, rom tvirTi saTanadod 
aris damagrebuli.   

 jambara magrdeba asawev yunw-
ze sayuris saSualebiT. 

 ar aswioT tvirTi cicxvis 
kbilze jambaris damagrebis saSu-
alebiT. 

 SearCieT tvirTisaTvis Casabme-
li mowyobilobisa da garemosaTvis 
yvelaze Sesaferisi jambara. ga-
arkvieT, etyoba  Tu ara mas qimiuri 
nivTierebebis, maRali temperaturisa 
da sinestis zemoqmedebis kvali. Tu 
jambaris gamoyeneba usafrTxoa: 

1. SearCieT tvirTis awevis yve-
laze usafrTxo meTodi; 

2. SearCieT tvirTis asawevad 
saWiro kompleqtis tipi; 

3. SeamowmeT, rom jambara sakma-
od grZeli iyos Tavisi da-
niSnulebis Sesasruleblad da 
jambaris kuTxis minimumamde 
Sesamcireblad; 

4. darwmundiT, rom jambara da-
culia tvirTis wvetiani kuTxe-
ebisagan Suasadebebis saSuale-
biT; 

5. darwmundiT, rom tvirTi   da-
balansebulia da ar aris 
araproporciulad  mZime zeda 
nawilSi; 

6. darwmundiT, rom awevisas 
tvirTi an misi raime nawili 
ar Camocurdeba an ar gadmo-
vardeba awevisas. 

 rodesac daiwyebT awevas, nel-
nela moWimeT moSvebuli jambara. 
saWiroebisamebr gamoiyeneT tvirTis 
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 mrgvali formis tvirTis kalaTisebri jambara aormagebs tvir-

Tamweobas. datvirTvis koeficienti oris tolia.  

cxrilSi mocemulia jambaris damagrebis sxvadasxva meTodi da Sesabamisi 

datvirTvebis koeficientebi. 

arsebobs usafrTxo samuSao datvirTvis cxrilebi yvela tipis 

jambarisaTvis.  tvirTis awevis win darwmundiT, rom Sesabamis cxrils 

gaecaniT.

usafrTxo samuSao datvirTvis cxrili 6X24-1570 GRADE — foladis 
moTuTiebuli mavTulis gvarlisaTvis. 
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jambaris damagrebis martivi praqtikuli wesi: 

tvirTis damagrebis wertilebs Soris horizontaluri manZili ar unda 

aRematebodes jambaris sigrZes Sedegad,  jambaris Stoebs Soris kuTxe 600

ar aRemateba.

unda icodeT datvirTvis koeficienti, jambaris damagrebis yvela qvemoT 

naCvenebi meTodisaTvis
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usafrTxo samuSao 
datvirTvis gaangariSebis  
praqtikuli meTodi foladis 
moqnili gvarlis, jaWvisa da 
boWkos TokisaTvis  
 
foladis moqnili gvarli  
 
 foladis gvarlis usafrTxo 
samuSao datvirTvis gasaangariSeb-
lad  kvadratSi ayvanili gvarlis 
diametri (milimetrebiT) unda ga-
amravloT 8-ze. 
 
formula: usafrTxo samuSao datvirTva (kg) 
= diametri2(mm)X8. 
 
magaliTad, gvarlis diametri=12mm; 

usafrTxo samuSao datvirTva (kg)= 
diametri2 (mm) X 8=12X12X8=152 kg; 

usafrTxo samuSao datvirTva(t)=1,5 tona. 

zemoaRniSnuli gantoleba SeiZleba 
gamoyenebul iqnes imis gasaanga-
riSeblad, Tu ra diametris (mm)  
foladis gvarlia saWiro mocemuli 
wonis tvirTis asawevad. am mizniT 
tvirTis wona  (kilogramebiT) unda 
gaiyos 8-ze da unda gamoviTvaloT 
kvadratuli fesvi ganayofidan.   

formula: diametri (mm) =. 
   
   
    

magaliTad, 
tvirTi = 1500kg; 
 
diametri (mm) =  

= . 
 
zemoaRniSnulidan gamomdinare, 1500 
kg wonis tvirTis asawevad saWiroa 
minimum 14 mm diametris gvarli. 

jaWvi  

 jaWvisaTvis usafrTxo samuSao 
datvirTvis gaangariSeba Sesabamisi 
simtkicis kategoriis mixedviT xde-
ba.  
 ar gamoiyenoT jaWvis jambara, 

1500
8 187,5 13,69=

1500
8

Tu masze ar aris mwarmoeblis eti-
keti usafrTxo samuSao datvirTvis  
miTiTebiT. aseTi jaWvi daubruneT 
mwarmoebels usafrTxo samuSao 
datvirTvis dasadgenad da etiketis 
dasakravad. 

 amwevi jaWvis usafrTxo samu-
Sao datvirTvis (kilogramebiT) ga-
mosaangariSeblad kvadratSi ayva-
nili jaWvis diametri (milimetre-
biT) unda gaamravloT simtkicis 
standartze da 0,3-ze. 

formula: usafrTxo samuSao datvirTva (kg) 
= diametri2 (mm) X standarti X 0,3. 

magaliTad, jaWvis diametria  10mm, jaWvis 
simtkicis kategoria _ (T) 80;  
usafrTxo samuSao datvirTva (kg) = 
diametri2 (mm)XstandartiX0,3; =10X10X80X0,3= 
2400kg; 

usafrTxo samuSao datvirTva= 2,4 tona. 

boWkos Toki  

 boWkos TokisaTvis usafrTxo 
samuSao datvirTvis (kilogramebiT)  
gamosaangariSeblad kvadratSi unda 
aiyvanoT Tokis diametri (milimet-
rebiT).  
 
formula: usafrTxo samuSao datvirTva (kg) 
= diametri2 (mm).  

magaliTad, Tokis  diametri=25mm; 

usafrTxo samuSao datvirTva (kg) = 
diametri2 (mm) =25X25=625 kg; 

usafrTxo samuSao datvirTva(t)=0,625tona. 

 
brtyeli da mrgvali 
sinTezuri masalis jambarebi 

 
 brtyel da mrgval sinTezuri 
masalis jambarebze aRniSnulia 
usafrTxo samuSao datvirTva. Tu 
jambaras ara aqvs aseTi etiketi, ar 
gamoiyenoT  tvirTis asawevad, 
daubruneT mwarmoebels gamosac-
delad da etiketis dasakravad. sin-
Tezuri masalis jambaras feradi 
kodireba aqvs.  

 maCvenebeli zolebi. TiToe-
uli zoli niSnavs  1 tona zRvrul 

8
tvirTi
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kuTxe–600-ia. es Stoebi Semoxveulia 
marTkuTxa formis tvirTis irgvliv. 
es niSnavs, rom kuTxisaTvis datvir-
Tvis koeficienti  iqneba 1,73, xolo 
garsSemovlebisaTvis – 0,5. 

jambaris usafrTxo samuSao 
datvirTva - 1 tona; 

kuTxis koeficienti – 1,73; 

garsSemovlebis koeficienti – 0,5. 

aqedan gamomdinare, maqsimaluri 
wona = 1 X 1.73 X 0,5 = 0,865 tona. 

e. i. maqsimaluri wonaa 865 
kilogrami. 

samuSao datvirTvas – usafrTxoebis 
koeficienti 8:1. 

datvirTvis koeficientebi  
da jambarebiT damagreba 

 qvemoT mocemul magaliTebSi 
yvela datvirTva da garsSemovlebis 
koeficienti foladis moqnil 
gvarls exeba. am ariTmetikuli ga-
angariSebebis Catareba  iolad SeiZ-
leba kalkulatoris saSualebiT.  

1. magaliTi: 

 tvirTis im maqsimaluri wonis 
gasaangariSeblad, romlis awevac 
SesaZlebelia, jambaris usafrTxo 
samuSao datvirTva kuTxis koefici-
entsa da garsSemovlebis koeficien-
tze unda gamravldes. 

formula:  

tvirTis maqsimaluri wona = usafrTxo 
samuSao datvirTva (jambaris) X kuTxis 
koeficientze X garsSemovlebis 
koeficientze.   

 magaliTad, mravalStoiani 
jambaris TiToeuli Stos usafrTxo 
samuSao datvirTva erT tonas Se-
adgens, jambaris or Stos Soris 

maCvenebeli zolebis ganmartebis cxrili: TiToeuli zoli niSnavs  1 tona zRvrul 
samuSao datvirTvas – usafrTxoebis koeficienti 8:1 
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2. magaliTi: 

 tvirTis asawevad saWiro mra-
valStoiani jambaris usafrTxo sa-
muSao datvirTvis gamosaangariSeb-
lad gayaviT tvirTis wona datvir-
Tvis koeficientze. 

formula gamoTvlebisaTvis:  

usafrTxo samuSao datvirTva = wona X÷ 
datvirTvis koeficienti. 

 

formula SeiZleba ase Caiweros: 

usafrTxo samuSao datvirTva = 

 

 

 magaliTad, asawevi tvirTis 
wona 2 tonas Seadgens, mravalSto-
iani jambaris or Stos Soris kuTxe 
– 600-ia. es niSnavs, rom datvirTvis 
koeficienti kuTxisaTvis 1,73 iqneba. 

 

wona  - 2 tona; 

datvirTvis koeficienti - 1,73. 

aqedan, 

usafrTxo samuSao datvirTva=2÷1,73=1,156 
tona. 

Sesabamisad, gamoyenebuli unda 
iqnes jambara, romlis tvirTamweoba 
1,156 tonas aRemateba.  

3. magaliTi: 
 erTtoniani tvirTis asawevad 
saWiro jambaris usafrTxo samuSao 
datvirTvis gamosaangariSeblad 
tvirTis wona unda gayoT kuTxis 
koeficientsa da garsSemovlebis ko-
eficientze. 

formula gamoTvlebisaTvis:  

usafrTxo samuSao datvirTva = wona ÷ 
kuTxis koeficienti ÷ garsSemovlebis  
koficienti. 

formula SeiZleba ase Caiweros: 

usafrTxo samuSao datvirTva = 

 
 magaliTad, or jambaras Soris 
kuTxe 600–s Seadgens da orive Semo-
vlebulia 4 tonian marTkuTxa for-
mis tvirTis irgvliv. es niSnavs, 
rom datvirTvis koeficienti kuTxi-
saTvis 1,73 iqneba, xolo garsSe-
movlebisaTvis – 0,5. 

wona - 4 tona; 

kuTxis koeficienti - 1,73; 

garsSemovlebis koeficienti  - 0,5. 

aqedan  

usafrTxo samuSao datvirTva=4÷1,73÷0,5= 
4,62 tona. 

Sesabamisad, gamoiyeneT jambara, 
romlis tvirTamweoba 4,62 tonas 
aRemateba.   

 

wona

kuTxis koeficienti X garsSemovlebis koeficienti
wona

datvirTvis koeficienti
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5. magaliTi: 

 0,5-toniani tvirTis pirdapir  
asawevad saWiro foladis gvarlis 
diametris (milimetrebiT)  gamosa-
angariSeblad, tonebi unda gada-
iyvanoT kilogramebSi, gayoT 8-ze 
da gamoTvaloT miRebuli  Sedegis 
kvadratuli fesvi. 

formula: diametri (mm) = 

formula SeiZleba ase Caiweros: 

diametri (mm) =    

aqedan  

diametri =  

zemoaRniSnuli tvirTis asawevad 
saWiroa 8 mm diametris foladis 
gvarli.  

tvirTis wona  

 Tu tvirTis wona ar aris aR-
niSnuli TviTon tvirTze an Se-
sabamis UdokumentSi da SeuZlebe-
lia tvirTis wonis gaangariSeba, ar 
aswioT aseTi tvirTi.  

 tvirTis wonis  gaangariSeba 
SesaZlebelia am tvirTis gadamtani 
avtomanqanis awonis sertifikatis 
safuZvelze.  

 gamoiCineT sifrTxile tvirT-
ze an zeddebulze  aRniSnuli 
tvirTis wonasTan dakavSirebiT. 

 xe-tyis masala svel mdgoma-
reobaSi 50%-iT ufro mZimea, milebi 
SeiZleba daamZimos Slamma da wylis 
cisternebi SeiZleba ar iyos cari-
eli. yvelTvis gaiTvaliswineT es 
sakiTxi. 

 pirvelad tvirTis awevisas 
Tvalyuri adevneT amwevi aRWurvi-
lobis daWimulobas, imis gasarkve-
vad tvirTis wona sworad aris 
miTiTebuli Tu ara. 

tvirTTan muSaoba 

 jambaris eqspluataciis vadis 
gasaxangrZliveblad da misi dazi-

4. magaliTi: 

  mocemuli wonis tvirTis asa-
wevad saWiro jambaris usafrTxo 
samuSao datvirTvis gamosaangariSe-
blad tvirTis wona unda gayoT 
kuTxis koeficientsa da garsSemov-
lebis koeficientze. 

formula: usafrTxo samuSao datvirTva  = 
wona÷kuTxis koeficienti ÷ garsSemovlebis  

koeficienti. 

formula SeiZleba ase Caiweros: 

usafrTxo samuSao datvirTva = 

 magaliTad, ori jambara, ro-
melTa Soris kuTxe 600–s Seadgens 
Semovlebulia 2-toniani mrgvali 
formis tvirTis irgvliv. es niSnavs, 
rom datvirTvis koeficienti kuT-
xisaTvis 1,73 iqneba, xolo garsSe-
movlebisaTvis – 0,75. 

wona  - 2 tona; 

kuTxis koeficienti - 1,73; 

garsSemovlebis koeficienti  - 0,75. 

aqedan  

usafrTxo samuSao 
datvirTva=2÷1,73X0,75=1,54 tona. 

Sesabamisad, gamoiyeneT jambara, 
romlis tvirTamweoba 1,54 tonas 
aRemateba.  

.
8

tvirTi

÷tvirTi 8

500 62, 5 7 , 9 .
8

= =

wona

kuTxis koeficienti X garsSemovlebis koeficienti
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anebis Tavidan asacileblad dar-
wmundiT, rom yvela mWreli kide 
dafarulia   SuasadebiT an Semos-
viT.  

 SeamowmeT, rom Suasadebi da 
Semosva saimedod aris damagrebuli 
da ar Camovardeba awevisas. 

 tvirTis SemosvisaTvis gamo-
iyeneba xis masala, daWrili milebi 
da Zveli rezinis saburavebi. 

 iseTi tvirTi, rogoricaa mi-
lebi, foladis an xis naWrebi mTel 
sigrZeze saimedod unda iyos 
damagrebuli RvedebiT. 

 moarideT xelebi tvirTs. 
tvirTis gadaadgilebis mizniT gamo-
iyeneT minimum 16mm diametris bu-
nebrivi boWkosagan damzadebuli 
mSrali tvirTis mimmarTveli-mafiq-
sirebeli bagiri. 

 milebi mTel sigrZeze daamag-
reT ormagad Semokruli  jambare-
biT, rom romelime  mili awevisas 
ar gadmovardes. 

 awevis win darwmundiT, rom 
tvirTi mdgradia da ar aris raime-
ze gamodebuli an sadme CaWedili. 

 meqanizmebis, mowyobilobebisa 
da sawvavis konteinerebis amwe-yun-
webze garkveviT unda iyos aRniSnu-
li usafrTxo samuSao datvirTva.  

jambarebi 

foladis moqnili gvarli  
 
 foladis moqnili gvarli  
Sedgeba mavTulebis ZarRvebisagan, 
romlebic daxveulia gularis irgv-
liv. qvemoT warmodgenil ilustra-
ciaSi naCvenebia 19 mavTuli da 6 
ZarRvi, daxveuli gularis irgvliv.  

 didi mniSvneloba aqvs, rom ar 
agverios mavTulebi da ZarRvebi. 
ZarRvis gawyvetis SemTxvevaSi 
gvarli gamousadegaria, xolo erTi 
mavTulis gawyveta arc ise 
mniSvnelovania.  

gulari SeiZleba iyos: 

♦ boWkovani;  

♦ mavTulis ZarRvis. 

foladis moqnili gvarlis simtki-
cis zRvari gaWimvisas 1220 mega-
paskalsa da 2250 megapaskals Soris 
meryeobs.  

yvelaze xSirad 
gamoiyeneba gvarli, 
romlis simtkicis 
zRvari  1570-1770 me-
gapaskals Sorisaa.  

jambarad gamosade-
gi foladis moqni-
li gvarli minimum 6/19 unda iyos 
anu minimum 6 ZarRvisa da 19 
mavTulisgan unda Sedgebodes. 

zoma  

 gvarlis zoma misi diametriT 
ganisazRvreba. 

 tvirTis asawevad gamosaye-
nebeli gvarlis umciresi diametri 
5 mm unda iyos  
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♦ gansazRvreT gvarlis konst-
ruqcia da Segrexa; 

♦ SeamowmeT dagrZelebis niSnebis 
arseboba; 

♦ SeamowmeT mTlian gvarlSi gaw-
yvetili mavTulebis arseboba. 
sadac aRmoaCenT gawyvetil 
mavTulebs, daTvaleT maTi ra-
odenoba rvajer aRebuli gvar-
lis diametris tol sigrZeSi; 

♦ gawyvetili mavTulebis jamuri 
raodenoba ar unda aWarbebdes 
mavTulebis mTliani raodenobis 
10%-s. 

magaliTad, gvarlSi 6X24 (24-

Segrexa 
 
 Segrexa aris mavTulebis mi-
marTuleba, romlebic ZarRvs qmnis.  
arsebobs marjvena, marcxena, jvare-
dini da paraleluri Segrexebi. 

 jvaredini Segrexisas mavTule-
bi Segrexilia ZarRvebis sawina-
aRmdego mimarTulebiT. 

 paraleluri Segrexisas  mav-
Tulebi Segrexilia ZarRvebis mi-
marTulebiT. amitom gvaqvs: 

♦ marjvena jvaredini Segrexa; 

♦ marcxena jvaredini Segrexa; 

♦ marjvena paraleluri Segrexa; 

♦ marcxena paraleluri Segrexa; 

Segrexa ar axdens gavlenas saanga-
riSo datvirTvis zRvrul mniSv-
nelobaze, magram is ganmsazRvrelia 
iseTi maxasiaTeblisaTvis, rogo-
ricaa gvarlis brunvadoba. 

 paraleluri Segrexa gamo-
iyeneba iq, sadac orive bolo 
uZravad unda iyos damagrebuli, 
magaliTad, isris Sveris cvlile-
bisas. is ar unda iqnes gamoyenebuli 
awevisaTvis (daTvaliereba gvarlis 
adgilobriv rRvevaze Camagrebis 
wertilSi unda tardebodes regu-
larulad). 

 awevisaTvis gamoyenebuli gvar-
lebis umetesoba Segrexilia mar-
jvniv. 

daTvaliereba da wundeba 

 mniSvnelovania gamoyenebis win 
yvela gvarlis Semowmeba cveTasa da 
gaglejaze. gvarli SeiZleba cud 
mdgomareobaSi ramdenime mizezis 
gamo iyos. 

 es mizezebia: abraziuli cveTa, 
daRliloba, korozia, dagrZeleba 
(gadatvirTvisa da dartymiTi dat-
virTvebisgan) da meqanikuri dazi-
aneba. 

daTvalierebisas: 
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mavTuliani 6 ZarRvi) mavTulebis 
mTliani raodenoba tolia 144-is. 
gvarlis diametria 12 mm. 

gvarlis dasaTvalierebeli sigrZe 
=12(mm)X8=96mm;  

mavTulebis raodenoba=6X24=144; 

144-is 10%  =14,4 mavTuli. 

 Sesabamisad, 14 gawyvetili 
mavTuli 96 mm manzilze niSnavs, 
rom gvarli gamousadegaria eqsplu-
ataciisaTvis. 

 specialuri daniSnulebisa-
Tvis arsebobs gvarlis konstruqci-
uli gadawyvetis mravali axali ti-
pi. damamzadeblebma konkretuli ga-
moyenebisaTvis unda SearCion gvar-
lis saukeTeso tipi.  

 foladis moqnili gvarlis 
jambara wundebulia, Tu arsebobs 
Semdegi niSnebi: 

wundebis kriteriumebi foladis 
moqnili gvarlisaTvis mocemulia 
ilustraciaze. 

♦ abrazia da gularis rRveva; 

♦ cveTa gamowveuli konebis erT-
maneTTan cudad miWeriT da da-
centrebiT; 

♦ korozia. Jangis wiTeli fxvni-
li,  moSvebuli da zambari-
sebri mavTulebi aRniSnavs ar-
sebiT korozias. SeamowmeT ko-
roziaze mavTulebs Soris 
CaRrmavebebi zedapiris qveS; 

♦ Runvisgan, an aRWurvilobisgan 
amowveuli gadaRunvebi, an ga-
datexvebi;  

♦ danawevrebuli, an daWimuli 
ZarRvebi; 

♦ “Citis galia”- rodesac ZarRve-
bi moSvebulia misTvis saWiro 
Segrexis moWimulobasTan Se-
darebiT. es SeiZleba gamow-
veul iqnes gvarlis bolos 
brunviT an didi datvirTvisgan 
uecari gaTavisuflebiT. amas 
xSirad aRmoaCenT paralelur 
SegrexaSi; 

♦ Zlieri Segrexa. Tavs iCens, sa-
dac adgili aqvs gvarlis 
boloebis araswor cemas da 
ZarRvi acurebulia Segrexis 
garSemo da amoweulia zed-
apiridan; 

♦ agreTve SeamowmeT gadabmebi 
aris Tu ara dazianebebi, nake-
cebi, korozia da ZarRvebis an 
mavTulebis gamoweva. arasodes 
dauSvaT gadabmebis Semotareba 
maxvili sagnebis garSemo, da-
toveT gvarli `momWerSi~ ga-
tarebuli an moqaCeT  daax-
loebiT sagnis qvemodan an 
masSi gatarebiT; 

♦ SeamowmeT  taleratuli an Se-
moWerili gadabmebi daRlilo-
baze, koroziasa da ZarRvebis 
gadatexaze iq, sadac gvarli 
Sedis SemomWerSi. daiwuneT 
gvarli, Tu erTi gawyvetili 
mavTuli mainc aris talera-
tuli an SemoWerili gadabmis 
uSualo siaxloves. 
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rodesac iyenebT foladis moqnil 
gvarls: 

• ar dauSvaT Runva orive mxares 
gadaRunvebiT; 

• gamoiyeneT Sesabamisi SefuTva, 

rom daicvaT gvarli maxvili 
kideebisagan; 

• ar moaxvedroT gvarli 950 C-ze 
meti temperaturis qveS; 
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• 5mm-ze naklebi diametris mqone 
gvarli ar gamoiyenoT asawevad; 

• ar gamoiyenoT gvarli, romelic 
wundebulia; 

♦ ar gamoiyenoT paraleluri Seg-
rexa, boloebis gvarlis gag-
rexisagan damzRvevi damagrebis 
gareSe; 

♦ ar dauSvaT gadaRunvebisa da 
kvanZebis ganviTareba. 

Senaxva 

 SeinaxeT gvarli gruntisagan 
mocilebiT, sufTa, mSral adgilze. 

 Senaxvisas gvarli  ar unda 
exebodes iyos koroziis gamomwvev 
nivTierebebs. 

 koroziis riskis minimumamde 
dasayvanad SezeTeT gvarli Senaxvam-
de.  

jaWvi 

 miuxedavad imisa, rom jaWvi 5-
jer, 6-jer mZimea imave tvirT-
amweobis foladis moqnil gvarlze, 
is ufro metad saimedoa. mas Se-
uZlia gauZlos daudevar mopyrobas 

da inaxeba xarisxis gauaresebis  
gareSe.  

tvirTis asawevad gamoyenebuli 
jaWvi 

 yovelTvis SeamowmeT, rom ni-
Sani iarliyze Seesabameba jaWvze 
aRniSnul niSans. ar gamoiyenoT 
jaWvi, romelsac ara aqvs iarliyi. 

  (T) klasi 
 
 asawevad gamoyenebuli jaWvebis 
umetesoba aris (T) klasis an 
legirebuli 80 markis foladis. 
masze dadaRulia (T), 800, 80 an 8, HA 
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 ar aswioT jaWvis usafrTxo 
samuSao datvirTvaze meti tvirTi.  

 ar gamoiyenoT jaWvi, romel-
Sic rgolebi dagrZelebulia, dab-
lokilia an ver moZraobs Tavisuf-
lad. 

 ar gamoiyenoT jaWvi, romel-
Sic Seviwroebuli yeli an CanaWeri 
diametris 10%-s  aWarbebs. 

 jaWvi ar gadagrixoT, ar gada-
RunoT an ar gakvanZoT. 

 ar CamoagdoT jaWvi simaRli-
dan. 

 jaWvs zemodan ar gadaagoroT 
tvirTi . 

 ar gamoiyenoT jaWvi dabza-
ruli rgolebiT an damamzadeblis 
mier mowodebulisgan gansxvavebuli, 
wertilovani SeduRebis nakerebiani 
rgolebiT. 

 gamoiyeneT damcavi amosadebi 
masala, rodesac jaWvs iyenebT max-
vili kuTxeebis garSemo. 

daTvaliereba da wundeba 

 regularulad daaTvaliereT 
Tqveni jaWvi. 

 Tu aucilebelia, gawmindeT 
jaWvi daTvalierebis win. 

 daaTvaliereT TiToeuli rgo-
li cveTis, gadagrexis, dagrZelebis, 
CanaWeris an amonatexis niSnebze. 

 erTad gaWedili rgolebi maC-
venebelia imisa, rom jaWvi daWimu-
lia. 

 bzarebi SegiZliaT aRmoaCinoT 
jaWvze sufTad dafqvili fxvnilis 
moyriT. moayareT nebismier rgols, 
romelic geeWvebaT da Semdeg Se-
ubereT Tavisufali nawilakebis 
mosacileblad. moyrili nawilakebi 
CarCeba nebismier bzarSi da ufro 
xilvads gaxdis. amisaTvis SeiZleba 
magnituri nawilakebis gamoiyeneba.  

 unda gaizomos nebismieri gac-
veTili rgoli cveTis xarisxi, ro-

PWB, an CM da zemoT mocemuli 
aRniSvnebis sxvadasxva kombinacia. 
mrewvelobaSi yvelaze xSirad 
asawevad swored jaWvi gamoiyeneba. 

 usafrTxo samuSao datvirTva 
specialurad legirebuli jaWvebi-
saTvis (aRiniSneba ``C.M``, ``A``, ``T`` 
an 8) 

 (P) klasi 

 rogorc wesi, idaReba (P), 40, 4 
an 04. 

 (L) klasi 

 (L) klasi an mcirenaxSirbado-
vani foladi 30. unda daidaRos (L), 
30 an 04. 

sxva jaWvi, romelic SeiZleba 
SegxvdeT: 

 (S) klasi 

 (S) klasi an legirebuli fo-
ladi 60. unda daidaRos (S), 60 an 06. 
 naWedi rkinis jaWvi da 
rgolebiT awyobili jaWvi ar aris 
klasificirebuli da asawevad ar 
unda iqnes gamoyenebuli. 

usafrTxo gamoyeneba da movla 

 ar gamoiyenoT asawevad 5mm-
iani an masze naklebi diametris 
mqone legirebuli jaWvi. 

 jaWvis jambari imdenad aris 
mtkice, ramdenadac mtkicea misi yve-
laze susti rgoli. 

 jaWvis jambaris formirebisas 
yovelTvis gamoiyeneT erTi da imave 
klasis da usafrTxo samuSao 
datvirTvis mqone jaWvi, kakvebi, 
rgolebi, CaquCisebri blokirebebi 
da gadasabmelebi gamarTul mdgoma-
reobaSi. 
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melic ar unda aWarbebdes mwarmo-
eblis mier dadgenil normas. jaWvis 
maqsimaluri dasaSvebi cveTa 10%-ia. 

 jaWvis maqsimaluri dasaSvebi 
dagrZeleba 10%-ia. 

 kakvis gaRebis maqsimaluri 
zrda yelis sawyisi gaRebis 5%-ia. 

 maqsimaluri dasaSvebi cveTa 
kakvis mosaWerSi 10%-ia. 

 daaTvaliereT zeda da qveda 
saboloo rgolebi da kakvebi Se-
amowmeT cveTisa da nebismieri tipis 
niSnebis arseboba datvirTvis mode-
bis wertilebSi. 

 SeamowmeT  rgolebi da gadab-
mebi tvirTis modebis wertilebSi 
cveTis niSnebis da jaWvis CaquCi-
sebri SeerTebis zedmetad didi 
folxvis aRmosaCenad.  

 dauyovnebliv amoiReT xmarebi-
dan nebismieri jaWvi, Tu mas aqvs 
defeqtebi. garkveviT moniSneT jaWvi 
sainformacio iarliyiT imis Sesa-
xeb, rom is ar iqnes gamoyenebuli, 
vidre ar iqneba daTvalierebuli 
mwarmoeblis mier.  

 moaxdineT nebismieri jaWvis 
likvidacia, romlis SekeTebac ar 
xerxdeba. 

 Tu jaWvs ara aqvs iarliyi da, 
Sesabamisad, ar aris dadaRuli, is 
ar gamoiyeneba. 

 SeitaneT daTvalierebis deta-
lebi dakvirvebaTa saregistracio 
baraTSi. 

 

brtyeli da mrgvali 
sinTezuri masalis jambara 

 tvirTis asawevad farTod iye-
neben  brtyel da mrgval sinTezuri 
masalis jambarebs. 

 es jambarebi mzaddeba neilo-
nisgan, poliesTerisgan, polipropi-
lenisa da aramidis poliamidisagan.  

 TiToeul jambaraze aRniSnu-
li unda iyos usafrTxo samuSao 
datvirTva. 

Semowmeba 

 sinTezuri masalis jambarebi 
yoveli gamoyenebis win unda Semowm-
des.  

 minimum yovel sam TveSi erT-
xel jambarebi kompetenturma pirma 
unda Seamowmos. Tu jambarebi mZime 
pirobebSi gamoiyeneba, saWiroa maTi 
ufro xSirad Semowmeba.  

 minimum 12 TveSi erTxel 
jambarebi unda gaigzavnos maqsima-
lur dasaSveb datvirTvaze testis 
Casatareblad.  

yuradReba miaqcieT: 

• gare cveTas, rogoricaa gaxe-
xili, gaWrili an gasresili 
adgilebi; 

• Siga cveTas, razec miuTiTebs 
jambaris gamsxvileba an qviSis, 
an talaxis mikvra. 

• jambaris damcavi safaris da-
zianebas; 

• maRali temperaturis, mzis si-
naTlis an qimiuri nivTiere-
bebis zemoqmedebiT gamowveul 
dazianebebs (razedac jambaris 
gauferuleba miuTiTebs); 

• etiketis an nakerebis dazi-
anebas; 

♦ jambaris boloSi ganlagebuli 
yunwis an sxva mowyobilobis 
dazianebas; 
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 jambara, romelic 6 Tvis 
ganmavlobaSi ganicdida mzis sinaT-
lis zemoqmedebas, unda gaagzavnoT 
testirebisaTvis. 

 sinTetikuri jambarebi unda 
inaxebodes: 

 jambara uvargisad unda iqnes 
miCneuli, Tu: 

♦ Tu jambara dafarulia damcavi 
saxeloTi, es saxelo jambaras 
mTel sigrZeze unda faravdes 
_ erTi yunwidan meoremde. 

• dakarguli aqvs glejaze Tav-
dapirveli simtkicis 10%-ze 
meti (jambara unda gaugzavnoT 
mwarmoebels regularuli tes-
tirebisaTvis); 

• etiketi mocilebulia an ganad-
gurebulia; 

• damcavi saxelo an Semosva 
dazianebulia; 

• neilonis jambaram ganicada 
mJavas zemoqmedeba; 

• poliesTeris jambaram ganica-
da tute nivTierebis zemoqme-
deba; 

• polipropilenis jambaram gani-
cada organuli gamxsnelis, 
magaliTad, saRebavis, qvanaxSi-
ris kupris an saRebavis mosa-
cilebeli siTxis, zemoqmedeba; 

• jambaraze SeuiaraRebeli Tva-
liT Cans ganaWeri. 

 miaqcieT yuradReba: svel 
mdgomareobaSi neilonis jambara 
kargavs Tavisi simtkicis 10%-ze 
mets.  

• sufTa, mSral da kargi venti-
laciis mqone adgilas; 

• miwisa da iatakisgan moSorebiT; 

• mzis sxivebis, ultraiisferi da 
fluorescenciuri gamosxive-
bisgan dacul adgilas; 

• maRali temperaturisgan dacul 
adgilas; 

• aalebis wyarosgan moSorebiT; 

• atmosferuli naleqebisgan an 
Txevadi qimiuri nivTierebebis-
gan moSorebiT; 

• meqanikuri dazianebis potenci-
uri wyarosgan moSorebiT. 

romelime zemoaRniSnuli faqtoris 
zegavlenis SemTxvevaSi sinTezuri 
masalis jambarebis eqspluataciis 
vada Semcirdeba.  

boWkos Toki  

 dauSvebelia boWkos Tokis 
gamoyeneba eqskavatoriT tvirTis 
awevisas. is SeiZleba gamoyenebul 
iqnes mxolod rogorc tvirTis 
mimmarTvel-mafiqsirebeli bagiri.  

movla-Senaxva 

 boWkos Toki unda inaxebodes 
daxveul mdgomareobaSi iseT adgi-
las, sadac is daculi iqneba: 
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• raime sagnis dacemisgan; 

• cecxlisa da maRali temperatu-
risgan; 

• mJavebisa da sxva qimiuri nivTi-
erebebisgan; 

• naperwklebisa da gamdnari li-
Tonisgan; 

• wylisa da Jangisagan; 

• qviSisgan, ferflisa da tala-
xisgan; mRrRnelebisagan. 

 
Semowmeba 
 
Tokis Semowmebisas daakvirdiT: 

• maRali temperaturiT gamowve-
uli simyifis, dawvis an gayav-
isfrebis niSnebs; 

• lpobiT gamowveul WuWyian rux 
fers,  simyifes, wonis klebas. 

• obis niSnebs, Tokis wnulis 
gaxsnis, daTvalierebis da day-
nosvis saSualebiT; 

• boWkoebis gauferulebas da 
dafxvnas mJavebisa da koro-
ziis gamomwvevi sxva nivTi-
erebebis zemoqmedebiT; 

• Tokis diametris Semcirebasa 
da dagrZelebas gadametebuli 
datvirTvis gamo; 

• Tokis romelime wnulis sxveb-
ze zemoT amowevas. es SeiZleba 
gamowveuli iyos araswori Se-
erTebiT an daZenZviT. 

 Tu saWiroa wina cicxviani 
satvirTvelis, avtogreideris ukana 
cicxviani satvirTvelis/eqskavato-
ris buqsiriT wayvana, gaecaniT 
mwarmoeblis instruqciebSi aRwe-
ril buqsirebis procedurebs.  

 manqanis buqsirebisas Seamow-
meT, rom Tqven manqanaze buqsirebis 
Zalvis modebis wertili  ukana xi-
dis qvemoT iyos ganlagebuli.  

 Tu gafuWebuli manqanis buqsi-
rebisas sabuqsire bagirs iyenebT,  
iqaurobas moarideT adamianebi. bagi-
ris gawyvetis SemTxvevaSi SeiZleba 
vinmem sasikvdilo travma miiRos. 

momsaxureba-Senaxvisa da 
Semowmebis procedurebi 

 manqanis movla-Senaxva da mim-
dinare remonti unda ganaxorci-
elos Sesabamisi uflebamosilebisa 
da kompetenciis m pirma. 

 manqana unda moTavsdes  Tana-
bar zedapirze.  Tvlebi domkratiT 
unda iqnes aweuli da saimedod 
damagrebuli. 

 gaxsovdeT wesi “aswie da da-
amagre d ar dauSva liTonis li-
Tonze xaxuni”. 

 manqanis damatebiTi aRWurvi-
loba usafrTxod unda iqnes dawe-
uli da dafiqsirebuli. 

 anTebis gasaRebi amoRebuli 
unda iqnes, rom manqana SemTxveviT 
ar daiqoqos, sanam mis qveS 
muSaoben.   

 manqanis romelime mniSvnelo-
vani kompleqtis mosaxsnelad gamoye-
nebuli unda iqnes amwevi aRWurvi-
loba. 

 samuSao farTobi saTanadod 
unda niavdebodes.  

 aucilebelia mwarmoeblis ins-
truqciebis dacva. 

 yvela  damcavi da usafr-
Txoebis mowyobiloba unda gamo-
icvalos. 

zemoaRniSnuli defeqtebis mqone 
Toki gamousadegaria  tvirTis 
asawevad.  

 

Tu manqana gafuWebulia 

 Tu manqana gafuWda, dRisiT 
gars SemoavleT samkuTxa  sagzao 
niSnebi, xolo RamiT – Suqamrekli 
samkuTxedebi. 
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 SeamowmeT, rom saqare minis 
sawmendi gamarTulad muSaobdes. 

 gawmindeT saxelurebi, safex-
urebi, saterfulebi da iataki sapo-
xi nivTierebebisgan, zeTisa da ta-
laxisgan.  

 saimedod daamagreT yvela 
Tavisufali elementi, rogoricaa 
instrumentebi, jaWvebi da konte-
inerebi.  daumagrebelma elementebma 
SeiZleba gaWedos marTvis berketebi 
an  aamuSaos gamTiSveli  meqanizmi.  

 kviraSi erTxel, gansakuTre-
biT zafxulsa da Semodgomaze, mox-
seniT radiatoris gisosi. gawmindeT 
radiatori da zeTsacivari. gamxmar-
ma balaxma, Calam da foTlebma Se-
iZleba amoavsos radiatori da gamo-
iwvios misi gadaxureba. 

 Tu radiatoris gasawmendad 
SekumSuli haers iyenebT, yovelTvis 
mimarTeT haeris nakadi radiatoris 
ukana mxridan an Zravas mxridan. am 
SemTxvevaSi mTeli WuWyi gareT ga-
moidevneba.  

akumulatori 

 SeamowmeT eleqtrolitis done 
da SeavseT, Tu saWiroa. 

 Semowmebis win akumulatori 
unda gamorToT. 

 pirvelad akumulatoris masas-
Tan SeerTebis polusi unda gaTi-
SoT  da bolos unda SeaerToT. 

haeris filtrebi 

 SeamowmeT da Tu saWiroa 
gawmindeT haeris filtrebi. mtvrian 
garemoSi muSaobisas SeiZleba saWi-
ro gaxdes filtrebis yoveldRiuri 
gawmenda.  

sawvavis done 

 SeamowmeT sawvavis done da Se-
avseT, Tu saWiroa. 

 dizelis sawvaviT carieli 
avzis Sevsebisas SeiZleba warmoiqm-
nas haeris sacobi. dauSvebelia 

 yvela filtri unda gamoicva-
los. 

 saWiroa manqanidan gamoSvebu-
li yvela siTxis Sesabamis WurWel-
Si moTavseba da  saTanadod gankar-
gva. 

 manqanidan gamoSvebuli yvela 
siTxe unda Seicvalos. 

 samuSaos Semdeg manqana sufTa 
unda iyos.  

 aucilebelia Sesabamisi sare-
gistracio Jurnalis Sevseba.  

teqnikis Semowmeba 

sakuTnoebi 

 SeamowmeT, rom yvela sakuTno 
kargad iyos SezeTili. 

piri, cicxvi, kbili 

 SeamowmeT cicxvi, rom rome-
lime kbili an mWreli kide gacveTi-
li ar iyos, radgan es SeiZleba  ga-
dametebuli datvirTvis da araefeq-
turi muSaobis mizezi gaxdes. Se-
amowmeT, rom  cicxvis Zaluri mxari 
da SeerTebebi gacveTili ar iyos. 
CamCis kbilebi saTanadod damagre-
buli unda iyos, radgan moSvebuli 
kbili ufro iolad tydeba, vidre 
damagrebuli. 

muxruWebi 

 gzaze moZraobisas wyvili 
samuxruWo saterfulebi erTmaneTze 
unda iyos damagrebuli an damonta-
Jebuli unda iyos maTanabrebeli 
mowyobiloba, rac uzrunvelyofs 
orive Tvlis Tanabar damuxruWebas. 
SeamowmeT samuxruWo siTxis done 
da Tu saWiroa, SeavseT. gamoiyeneT 
mxolod mwarmoeblis mier rekomen-
debuli samuxruWo siTxe. 

 SeamowmeT muxruWebis, samux-
ruWo xundebis da lentis meqani-
kuri mdgomareoba, berketis meqaniz-
mi  da  dadgineT bzarebis arseboba. 

manqanis sisufTave 

 gawmindeT manqanis saqare mina, 
sarkeebi da farebi.  
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avzis sawvaviT Sevseba Ria 
cecxlTan axlos, Tu  Zrava Car-
Tulia, an anTebuli gaqvT sigareti. 
saimedod daaxureT avzs xufi. 

hidravlikuri sistema 

 hidravlikuri sistemis teqni-
kuri momsaxurebis win yovelTvis 
unda dauSvaT hidravlikuramZraviani  
aRWurviloba. Tu aucilebelia aR-
Wurvilobis aweva, gamoiyeneT ci-
lindruli an mogrZo caluRi an 
saimedod daamagreT aRWurviloba. 

 SeamowmeT, rom yvela hidrav-
likur berketze iyos moZraobis mi-
marTulebis saTanado aRniSvna. Se-
amowmeT, xom ar Jonavs hidravliku-
ri siTxe. ar SeamowmoT gaJonva wne-
vis qveS myof hidravlikur xazebi 
SiSveli xelebiT. wnevis Sedegad 
zeTma SeiZleba SeaRwios forebsa 
da kanSi. gamoiyeneT muyaos an xis 
naWeri. SeavseT hidravlikuri siTxe 
saTanado donemde. rodesac saWiroa 
avzis Sevseba an siTxis gamoSveba, 
frTxilad moxseniT xufi. 

gamagrilebeli sistemebi 

 SeamowmeT ventilatoris Rve-
dis daWimuloba da macivebeli siT-
xis done. 

zeTis done  

 SeamowmeT zeTis done ZravaSi, 
gadacemis kolofsa da hidrotrans-
formatorSi. Tu saWiroa, SeavseT. 

damcavi mowyobilobebi 

 darwmundiT, rom yvela damca-
vi mowyobiloba, magaliTad, sta-
bilizatori, sayviri, ukana svlis 
signali, farebi, saSxefari, damcavi 
ekranebi, ukana xedvis ekranebi, 
usafrTxoebis Rvedebi  da tentebi  
Tavis adgilasaa, gamarTulad muSa-
obs da ar aris dazianebuli.  

 Tu manqana aRWurvilia cecxl-
saqrobiT, SeamowmeT, rom cecxl-
saqrobi kabinis gareT iyos damagre-
buli. 

 SeamowmeT, rom damcavi mowyo-
bilobebi icavdes operatoris sxe-
ulis nawilebs operatoris savar-
Zlis axlos manqanis dafiqsirebul 
an moZrav nawilebs Soris moxved-
risagan.  

saburavebi/Tvlebi/muxluxi 

 yoveldRiurad SeamowmeT wneva 
saburavebSi. 

 haeris Camatebisas gamoiyeneT 
grZeli Slangi TviTdamagrebadi 
StuceriT. saburavebis gaberva-daS-
veba unda moxdes manqanidan moxsnis 
Semdeg Semofarglul adgilas. fer-
so SeiZleba sakmaod didi ZaliT 
amovardes  da  gamoiwvios daziane-
ba.  

 balastisaTvis saburavebis 
siTxiT Sevsebisas domkratiT aswieT 
manqanis is mxare, sadac muSaobT. 
siTxis gamoJonvis Tavidan asacile-
blad ar SeavsoT saburavebi sarqv-
lis sadgmelis zemoT. 

 haeris damatebisas darwmun-
diT, rom aravin aris axlomaxlo.  

 SeamowmeT, rom saburavebi ar 
iyos gaWrili, amoburculi,  zedme-
tad an Seusabamod gacveTili. gaiT-
valiswineT, rom gaWrili an gverdu-
lze haeris buStukebis mqone sabu-
ravebi gabervisas gaskdeba.   

 ar gamoiyenoT sxvadasxva 
mwarmoeblis an sxvadasxva zomis 
fersoebi. 

 fersos gamocvlis SemTxvevaSi 
daayeneT Sesabamisi (imave zomis, ti-
pis, xarisxis) ferso. 

 ar gamoiyenoT dazianebuli na-
wilebi. 

 saburavis gamocvlisas domk-
ratis dayenebamde dauSviT yvela 
mowyobiloba da saimedod dablokeT 
aRWurviloba.  

 SeamowmeT, xom ar aklia manqa-
nas sarqveli xufi, Tvlebis grunt-
CamWidebi, qanCebi an WanWikebi.  
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 SeamowmeT saburavebi mxolod maSin, rodesac manqana ar aris 
datvirTuli.  

 saburavis karkasidan lursmnebis an sxva sagnebis amoRebis win 
yovelTvis dauSviT saburavi. 

 ar gaWraT an ar SeaduRoT ferso an fersos nawilebi. 

 Tu stabilurobisaTvis manqanis saburavebi wyliTaa savse, amZrav 
mowyobilobaze WanWikebis an moqlonis saSualebiT mudmivi gafrTxileba 
unda iyos damagrebuli.  Tu wylis nacvlad sxva balasti gamoiyeneba, es 
garkveviT unda iyos aRniSnuli gafrTxilebaSi. gaecaniT mwarmoeblis in-
struqciebSi  warmodgenil informacias Txevadi balastis Sesaxeb.  

 manqanis Tvlis qanCebi magrad unda iyos moWerili. qanCis moSveba ga-
moiwvevs  kuTxvilis dazianebas poWoWikis ZirSi. Sesabamisad, qanCi saTa-
nadod ver Cajdeba da ver moeWireba. aseT SemTxvevaSi saWiroa Tvlis 
poWoWikis gamocvla. 

muxluxi 

muxluxis daWimulobis regulrebisas ixelmZRvaneleT mwarmoeblis in-
struqciebiT. 

muxluxis moxsnisas ar moaTavsoT TiTebi muxluxis bunikebs Soris.  
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Tvlebs samuxruWe xundebi, rom ar 
daiZras manqanis CatvirTvisas.  

 gamoiyeneT Sesabamisi simtki-
cis, mcire kuTxiT daqanebuli da 
saTanado simaRlis pandusi. 

 SemowmeT, rom gadamzidi manqa-
nis misabmelis platformaze ar 
iyos Tixa, zeTi an sxva iseTi masa-
la, romlis gamo zedapiri sriala 
xdeba. 

tvirTis dafiqsireba misi       
transportirebisaTvis 

 mafiqsirebeli mowyobilo-
bebia Toki, jaWvi an jambari. garda 
amisa, mafiqsirebel mowyobilobebs 
aqvs damWimebi da kauWebi.  
 mniSvnelovani sakiTxi, rac 
tvirTTan dakavSirebiT unda gvax-
sovdes: imisaTvis, rom dafiqsirebu-
li tvirTi ar gadaadgildes, auci-
lebelia samagrma sistemam gauZlos 
Semdeg minimalur datvirTvebs: 

♦ tvirTis masis 80% wina mimar-
TulebiT; 

♦ tvirTis masis 50% ukana da 
gverdiTi mimarTulebebiT da 
damatebiT tvirTis masis 20% 
vertikaluri mimarTulebiT. 

qvemoT mocemulia zogadi rCevebi 
transportirebisaTvis teqnikis da 
misi komponentebis dafiqsirebis Se-
saxeb. es rCevebi kargad aris cno-
bili da farTod gamoiyeneba praqti-

satransporto     
saSualebebze mZime 
teqnikis datvirTva, 
dafiqsireba da      
gadmotvirTva 

 gansakuTrebuli sifrTxilea 
saWiro mZime samSeneblo teqnikis 
satransporto saSualebaze datvir-
Tvisas, dafiqsirebisa da gadmotvir-
Tvisas, aseve maTi samSeneblo moed-
nisaken transportirebisas. 

manqanis momzadeba 
transportirebisaTvis 

 gawmindeT manqanis yvela cic-
xvi, muxluxi da Tvali miwisa da 
talaxisagan. 
 gaecaniT mwarmoeblis ins-
truqciebSi aRweril datvirTvis 
procedurebs. satransporto saSu-
alebaze yvela manqana erTnairad ar 
itvirTeba. 

 saxsrovan-SeuRlebuli CarCos 
mqone manqanis SemTxvevaSi daayeneT 
saxsrovan-SeuRlebuli CarCos fiq-
satori, xolo sabruni manqanis Sem-
TxvevaSi–sabruni meqanizmis fiqsa-
tori.  

 CatvirTva-gadmotvirTva Tana-
bar zedapirze ganaxorcieleT.  

 SeamowmeT, rom  satvirTo aR-
Wurvilobas SeeZlos manqanis wonis 
zidva. daadeT gadamzidi manqanis 

mZime samSeneblo teqnikis gadazidva  
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fiqsirebis gamoyenebuli  meTo-
debis testirebis Sedegebma aCve-
na, rom wina mimarTulebiT gamo-
yenebuli samagrebis simtkice sa-
Wiroze orjer ufro mcirea; 

♦ tvirTis dakargvis Sansi ufro 
izrdeba dabali siCqariT damux-
ruWebisas, vidre didi siCqaris 
dros. amis mizezia muxruWebis 
ufro meti efeqturoba dabali 
siCqarisas; 

♦ Tokebi Zalian araefeqturia 
tvirTis dafiqsirebisaTvis; 

♦ miuxedavad imisa, rom Toki erTi 
SexedviT SeiZleba daWimuli 
geCvenoT, Tokis  daWimuloba 
Zalian mcirea; 

♦ daWimuloba jambarSi 5-10-jer 
ufro metia, vidre TokSi; 

♦ mokle jaWvebis gamoyenebisas sa-
surveli daWimulobis miRweva  
Znelia, radgan maTi Wimvadoba 
ufro naklebia, vidre msgavsi, 
magram ufro grZeli jaWvebisa. 
gamoiyeneT damWimi mufta; 

♦ Tu tvirTi sworad aris dafiq-
sirebuli, maSin is gaCerebuli 
satvirTo manqanis an traileris 
gadabrunebis SemTxvevaSic ki ar 
daiZvreba; 

♦ is, rom tvirTis dafiqsirebis 

kaSi, magram xandaxan maTi ugulebe-
lyofac xdeba. 

♦ dazianebis xiluli niSnebis aR-
moCenis mizniT SeamowmeT yvela 
damWeri kvanZi da damagrebis 
wertili; 

♦ yovelTvis SeamowmeT yvela ma-
fiqsirebeli jaWvi gamoyene-
bamde. darwmundiT, rom rgolebi 
ar aris  gaRunuli, dagrexili 
da wagrZelebuli; 

♦ jaWvebi unda iyos pirdapiri da 
moWimuli. rekomendebulia xru-
tuna meqanizmis gamoyeneba; 

♦ darwmundiT, rom satransporto 
saSualebaze aris sasignalo 
droSebi da gaqvT yvela saWiro 
mowmoba, rodesac gadasatani 
samSeneblo teqnikis gabarituli 
zomebi aRemateba sigrZisa da 
siganis daSvebul normebs; 

♦ darwmundiT, rom yvela nivTi 
trailersa da gadasatan samSe-
neblo teqnikaze dafiqsirebu-
lia; 

♦ SeamowmeT gadasatani samSeneb-
lo teqnika da traileri, xom 
ar xdeba sistemebidan siTxis 
gaJonva. darwmundiT, rom yvela 
sagani damagrebulia; 

♦ transportirebisas tvirTis da-
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♦ mafiqsirebeli saSualebebis da-
Wimuloba mowmdeba pirveli daZ-
vris Semdeg, aseve regularu-
lad _ transportirebisas; 

♦ foladis qvesadebebi iseve cu-
ravs, rogorc imave foladis 
sworzedapiriani Zara; 

♦ moerideT tvirTis pirdapir fo-
ladis Zaraze an saxuravis sa-
bargulze dadebas; 

♦ xaxunis gasazrdelad gamoiye-
neT xe an rezini; 

♦ tvirTis dafiqsirebis yvelaze 
rentabeluri saSualebaa rez-
inis xaliCis dafena. am meTodis 
gamoyenebisas mkveTrad mcirdeba 
(naxevarjer) saWiro mafiqsire-
beli mowyobilobebis raode-
noba; 

♦ konveieris rezinis lentis xa-
xuni TiTqmis orjer naklebia 
rezinis xaliCaze. misi zedapiri 
gaTvlilia cveTamedegobaze da 
amitom misi zedapiris SeWidu-
loba ufro dabalia (gansa-
kuTrebiT, roca svelia). jobs 
rezinis xaliCis an xis qveSis 
gamoyeneba; 

♦ dabali xaxuni maRali riskis 
tolfasia; 

♦ zogierT SemTxvevaSi, rodesac 
tvirTic da Zarac srialebs, 
naxevartoniani tvirTis dasa-
fiqsireblad  saWiroa oTxi 50 
mm-iani jambaris gamoyeneba (Ti-
To gaTvlili unda iyos 2 
tonaze); 

♦ Tu tvirTi sworad aris dafiq-
sirebuli da moxvevisas an da-
muxruWebisas ar moZraobs, es 
imas niSnavs, rom mafiqsirebeli 
sistemis elementebSi  daWimu-
lobis Zala mudmivia. radgan 
tvirTi uZravi rCeba, es Zala ar 
izrdeba swrafi damuxruWebisas; 

♦ mZRolma SeiZleba dakargos 
traileris an avtomatareblis 

ama Tu im meTods mravali wlis 
ganmavlobaSi iyenebdnen ar niS-
navs imas, rom es meTodi sworia;  

♦ farda "fardagverdian" satvir-
Toze ver daafiqsirebs tvirTs 
sworad, Tu, ra Tqma unda, es 
farda ar aris tvirTis  dafiq-
sirebis sertificirebuli sis-
temis nawili; 

♦ tvirTis masa ver Seqmnis sak-
maris xaxuns. transportirebisas 
tvirTi rom ar daiZras yovelT-
vis saWiroa misi dafiqsireba; 

♦ mZime tvirTi iseve SeiZleba gad-
movardes, rogorc msubuqi (ga-
datvirTva Tanabrad moqmedebs 
oriveze); 

♦ Tu, magaliTad, tvirTi vardeba 
transportidan, romelic moZ-
raobs 100 km/sT siCqariT da 
ejaxeba Semxvedr satransporto 
saSualebas, romelic aseve 100 
km/sT siCqariT moZraobs, es 
tolfasia 200 km/sT siCqariT 
moZravi imave tvirTis Sejaxe-
bisa uZrav satransporto saSu-
alebasTan; 

♦ umetesi tipis qvesadebebi ar ga-
modgeba mZime tvirTis dasafiq-
sireblad; 

♦ sworad dafiqsirebuli tvirTi 
ar gadmovardeba satransporto 
saSualebidan, rogor mkveTr da-
muxruWebasa da saxifaTo mox-
vevasac ar unda asrulebdes man-
qana; 

♦ tvirTis dafiqsirebasTan da-
kavSirebuli incindentebi umete-
sad xdeba qalaqSi dabali siC-
qariT moZraobisas, rodesac 
tvirTi gadaaqvT mcire manZil-
ze. tvirTi erTnairad sworad 
unda iyos dafiqsirebuli, ga-
nurCevlad gasavleli manZilisa; 

♦ rodesac tvirTi "jdeba", mafiq-
sirebeli saSualebebis daWi-
muloba mkveTrad mcirdeba; 
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marTvis unari, Tu isini arasworadaa datvirTuli. darwmundiT, rom 
misabmeli yovelTvis qvemoT awveba sawevars; 

♦ zogierTi manqanis datvirTvis Semdeg aucilebeli xdeba farebis 
daregulireba. 

samSeneblo teqnikis   transportireba 

♦ darwmundiT, rom teqnika sworad aris dafiqsirebuli da misi mde-
bareoba dabalansebulia; 

♦ bevri saxelmwifo, Sesabamisi samTavrobo struqturebi iTxoven, rom 
pirveli 25 milis (40,2 km) gavlis Semdeg mZRolma SeaCeros satrans-
porto saSualeba da Seamowmos tvirTis fiqsireba da, saWiroebis Sem-
TxvevaSi, moaxdinos mafiqsirebeli sistemis daregulireba; 

♦ yovelTvis sworad SeafaseT situacia samSeneblo teqnikis datvirTvis, 
buqsirebis da transportirebis dros. 

♦ Tu SesaZlebelia, buqsiriT wayvanis nacvlad, mwyobridan gamosuli 
manqana miiyvaneT SekeTebis adgilas.  

♦ gaarkvieT, rogoraa organizebuli samuSao da eqneba Tu ara manqanas 
Tanxleba. 

♦ SeamowmeT mgzavrobis marSruti zeda gabaritis da datvirTvis 
SezRudvis TvalsazrisiT. 

♦ transportirebis win saimedod daamagreT manqana  gadamzidze da 
daadeT samuxruWe xundebi.  



samSeneblo maTematikaNda 

misi gamoyeneba 

 mSeneblobaze dasaqmebul 
sxvadasxva specialobis muSebs 
xSirad sWirdebaT gamoTvlebis Ca-
tareba. am TavSi, romelic Seexeba 
mSeneblobaze orientirebul ga-
moTvlebs, Mmocemulia moqmedebebi 
wiladebsa da aTwiladebze. 

wiladi 

 wiladi Caiwereba erTi ricx-
vis meoris zemoT ganTavsebiT, 
rogorc magaliTad 2/4. qveda ricxvs 
(4) ewodeba mniSvneli. is aRniSnavs 
im tol nawilTa raodenobas, ramde-
nadac dayofilia erTeuli – erTi 
mTeli. zeda ricxvs (2) ewodeba 
mricxveli. is aRniSnavs aRebul 
tol nawilTa raodenobas.  2/4 
gviCvenebs, rom 
mTelis oTxi 
nawilidan aRe-
bulia ori. 

wesieri wiladi 
aris wiladi, 
romelSic 
mricxveli nak-
lebia 
mniSvnelze, magaliTad, 4/16 an 4/5. 
arawesieri wiladi  aris wiladi, 
romelSic mricxveli metia 
mniSvnelze, magaliTad, 5/4 an 19/16. 
Sereuli ricxvi aris iseTi ricxvi 
romelic moicavs mTel ricxvsa da 

wesier wilads, magaliTad, 1 ½, 3 5/8 
an 6 4/5. wesieri wiladi aris ricxvi 
nulsa da erTs Soris. arawesieri 
wiladi da Sereuli ricxvi ki 
erTze metia. 

moqmedeba wiladebze 

• mTeli ricxvi SeiZleba Seicva-
los wiladiT mniSvnelisa da 
mricxvelis erTsa da imave ricx-
vze gamravlebiT. 

magaliTi: Secvale 6 (mTeli ricxvi) 
meoTxedebiT. 

  6    X     4   =   24 
  1           4         4 
TiToeuli mTeli erTeuli Seicavs 4 
meoTxeds. 
eqvsi mTeli Seicavs  6  X  4  meoTxeds 
anu 24 meoTxeds. ricxvi ar icvleba. 

• Sereuli ricxvi SeiZleba 
Seicvalos wiladiT, mTeli ricx-
vis  wiladiT SecvliT, romlis 
mniSvnelic igivea, rac wiladuri 
nawilisa da, Semdeg, ori 
wiladis SekrebiT.  

magaliTi:  gardaqmeniT 3  5/8 arawe-
sier wiladad. 

3  5/8  =  (3/1  x  8/8)  +  5/8 =  24/8  +  5/8  =  
29/8 
sami erTeuli Seicavs 3 x 8 merveds 
anu 24 merveds. 
Sereuli ricxvis 5/8 nawilisa da 
24/8 –is SekrebiT miviRebT 29/8-s. 

• arawesieri wiladi mricxvelis 
mniSvnelze gayofiT SeiZleba 
gardavqmnaT mTel an Sereul 
ricxvad: 

magaliTi:  17/4  =  17 gayofili 4 –ze = 
4 ¼. 

wiladi SeiZleba Seikvecos erTsa 
da imave ricxvze (udides saerTo 
gamyofze) gayofiT: 
 
magaliTi:  6/8  =  6 gayofili 2‐ze = 3/4 
                                    8 gayofili 2‐ze 

am Tavis dasrulebis Semdeg Tqven 

SeZlebT: arawesieri wiladebisa 

da Sereuli ricxvebis urTierT-

gardaqmnas; aTwiladebis Sekrebas, 

gamoklebas, gamravlebasa da gayo-

fas; sxvadasxva geometriuli ze-

dapiris farTobisa da sxeulis   

moculobis gamoTvlas da maTema-

tikis dakavSirebas samSeneblo 

problemebTan. 
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wiladis mniSvneloba ar icvleba 
mricxvelisa da mniSvnelis erTsa 
da imave ricxvze gayofiT, vinaidan 
es igivea, rac 1-ze gayofa.  

• wiladis mricxvelisa da 
mniSvnelis ricxobrivi maCvene-
beli SeiZleba  gaizardos mricx-
velisa da mniSvnelis erTsa da 
imave ricxvze gamravlebiT. 

magaliTi:   5/8  =  5 x 2  =  10/16 
             8 x 2 
wiladis mniSvneloba ar icvleba 
mricxvelisa da mniSvnelis erTsa 
da imave ricxvze gamravlebiT.  
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wiladebis Sekreba 

 wiladebis SekrebisaTvis ma-
Ti mniSvnelebi erTi da igive unda 
iyos. 

magaliTi:  5/16  +  3/8  +  11/32  = ? 

umciresi saerTo jeradi (usj) 
romelic am mniSvnelebze SeiZleba 
gaiyos, aris 32. wiladebi ise gar-
daqmeniT, rom   maTi mniSvneli iyos 
32: 

5/16  X  2/2  = 10/32 

3/8  X  4/4  =  12/32 

axla, rodesac wiladebs erTi da 
igive mniSvneli aqvs, SekribeT 
maTi mricxvelebi. saerTo mni-
Svneli igive rCeba: 

10/32  +  12/32  + 11/32  =  33/32 

radgan   33/32 arawesieri wiladia, 
saWiroa misi gardaqmna Sereul 
ricxvad: 

33/32  = 1 1/32 

 

savarjiSo: 

SekribeT wiladebi. pasuxi gamosa-
xeT udides saerTo gamyofze Sek-
vecili saxiT : 

1.  3/4  +  1/8  +  1/2 = 

2.  7/8  +  3/16  = 

3.  5/12  +  3/8  + 3/4  =   

4.  3/10  +  8 ½  = 

5.  7/16  +  3/32  + ¼  =  

6.  1 ¾ +  7/8  +  1 1/16 =    

7.  5/32  + 7/64  +  7/8  = 

8.  5 1/5  +  3/10  + 9/10  + 1 / 20 =  

9.  4 5/8  +  20  7/32  = 

10. 3/8  +  1 ½  + 7/16  + 7/8  = 

wiladebis gamokleba 

 wiladebis gamoklebisTvis 
maTi mniSvnelebi erTi da igive 
unda iyos. 

magaliTi:   3/4  - 5/16  = ? 

umciresi saerTo jeradi (usj) 
romelic am mniSvnelebze SeiZleba 
gaiyos, aris 16. gardaqmeniT 3/4  
ise, rom misi mniSvneli iyos 16: 

 3/4 X  4/4  = 12/16 
gamoakeliT erTmaneTs mricxvele-
bi. saerTo mniSvneli igive rCeba: 

12/16  - 5/16  = 7/16 
 



wiladebis gayofa 

 wiladebis gayofa SeiZleba 
Semdegnairad : 
• SecvaleT yvela Sereuli ric-

xvi arawesieri wiladiT. 
• gasayofi gaamravleT gamyofis 

Sebrunebul (moatrialeT  zemo-
dan qvemoT) ricxvze. 

• pasuxi gamosaxeT udides saer-
To gamyofze Sekvecili saxiT: 

magaliTi:   
5 ¼  ÷ 1 ½  =  ? 
21/4  ÷  3/2  = 
21/4  X  2/3  = 42/12 
42/12  =  3  6/12  =  3 1/2 

savarjiSo: 

gayaviT erTmaneTze Semdegi wila-
debi. pasuxebi gamosaxeT udides 
saerTo gamyofze Sekvecili saxiT: 

1. 2  ¾  ÷  6  =   6.  7/8  ÷  7/16  = 

2. 12  ÷  3/4   = 7.  15  ÷  1 1/4  = 

3. 16  1/8  ÷  2  = 8.  21  ÷  3 1/8  =  

4. 8  2/3  ÷  1/3  = 9.  5  1/4  ÷  3/8 = 

5. 16 1/4  ÷  20  = 10.  3  5/8  ÷  2 = 

aTwiladi 

aTwiladis mniSvneli aris 10 an 10-
is jeradi (100, 1000, da a.S.).  rodesac 
aTwilads werT, gamotoveT mniSvne-
li da aTwiladi niSani moaTavseT 
mricxvelSi.   

• 3/10 Caiwereba ase:  0,3 (sami meaT-
edi); 

• 87/100  Caiwereba ase: 0,87 
(oTxmocdaSvidi measedi); 

savarjiSo: 
gamoakeliT erTmaneTs Semdegi wi-
ladebi. pasuxi gamosaxeT udides 
saerTo gamyofze Sekvecili saxiT: 

1.  3/8  - 1/4  = 
2. 12  1/16  -  8 ½  = 
3. ¾  -  5/16  = 
4. 10 3/8  -  7  3/32  =  
5. 5  - 2  3/8  = 
6. 12  1/16  ‐  8 ½  =  
7. 4  ¼  -  3  1/16  = 
8. 20  7/8  -  11 3/64  = 
9. 1  7/8  - 13/16  = 
10. 15  5/8  - 5  ½  = 

wiladebis gamravleba 

 wiladebis gamravleba SeiZ-
leba Semdegnairad: 

• SecvaleT yvela Sereuli ric-
xvi arawesieri wiladiT. 

• gadaamravleT   mricxvelebi pa-
suxis mricxvelis misaRebad. 

• gadaamravleT   mniSvnelebi pa-
suxis mniSvnelis misaRebad. 

• wiladi gamosaxeT udides sa-
erTo gamyofze Sekvecili sa-
xiT: 

magaliTi:   
1/2   X  3 1/8  X  4  = ? 
1/2  X  25/8 X 4/1  = 100/16 
100/16  =  6 4/16  =  6 1/4 

savarjiSo: 

gadaamravleT erTmaneTze Semdegi 
wiladebi. pasuxi gamosaxeT udides 
saerTo gamyofze Sekvecili saxiT: 

1. 3/4  X  1/2  =   6.  4 ¾  X  ½  X 1/8  = 
2. 2 5/8  X  1/4  = 7.  16  X  ¾  = 
3. 7/8  X  5  = 8.  9  5/8  X  ½  =  
4. 6  ¾  X 1/3  = 9.  10  X  4/5  = 
5. 12  ½ X  ½  = 10.  14/3  X 6  = 
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• 375/1000 Caiwereba ase: 0,375 (samas samocdaTxuTmeti meaTasedi); 

• 4375/10000 Caiwereba ase: 0,4375 (oTxi aTas samas samocdaTxuTmeti  meaTa-
sedi); 

mTeli ricxvebi iwereba aTwiladi niSnis marcxniv, wiladi nawilebi ki - 
marjvniv:  5253/1000 ase Caiwereba: 5,253 (xuTi da oras ormocdacameti meaTa-
sedi). 

aTwiladebis Sekreba da gamokleba 

 aTwiladebis Sekreba da gamokleba imave wesiT xdeba, rogoriTac 
mTeli ricxvebisa.  Tumca aTwiladebis SemTxvevaSi aTwiladi niSnebi erT 
vertikalze unda ganTavsdes. 

magaliTi:   
 Sekreba:     gamokleba: 
 7,3125        8,625 
 1,25       -2,25 
 0,625        6,375 
         + 3,375 
           12,5625 
aTwiladi niSani jamSi an sxvaobaSi (pasuxSi) moTavsebulia pirdapir 
Sesakreblebis an sakleb-maklebis aTwiladi niSnis qvemoT. 

SeasruleT aTwiladebis Sekreba da gamokleba 

Sekreba:       gamokleba: 
1. 4,5625  +  0,875  +  2,75  +  5,8137  =   6.  27,9375  - 16,937  = 

2. 1,9375  +  3,25  +  0,375  =    7.  3,306  - 1,875  = 

3. 7,0625  +  0,125  +  8,0  =    8.  4,0  - 0,0625  = 

4. 11,342  +  16,17  +  0,4207  =    9.  10 – 0,75  = 

5. 0,832  +  0,4375  +  0,27  =    10.  2,25  - 1,125  = 

aTwiladebis gamravleba 

 aTwiladebis gamravleba xdeba imave wesiT, rogoriTac mTeli 
ricxvebisa. aTwiladi niSnebi ugulebelyofilia gamravlebis dasrule-
bamde.  namravlSi marjvnidan aTwiladi niSniT  imdeni cifri (Tanrigi) 
gamoyaviT, ramdeni cifric (Tanrigi)  mdebareobs aTwiladi niSnis 
marjvniv  orive TanamamravlSi erTad. namravlSi cifrebis (Tanrigebis)  
raodenobis aTvla daiwyeT marjvnidan. 

magaliTi:   
6,25 

                       X  1,5 (3  Tanrigi TanamamravlebSi) 
           9, 375 (3 Tanrigi) 
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SeasruleT aTwiladebis gamravleba 
 

1.      4,825  2.       12,05  3.      167  4.     0,838 
 X 1,75        X  4,124           X   0,25           X  5,9 

 

5.   65,96  6.         0,375  7. 4,95  8. 3,75 
 X 0,37                          X  6                            X  1,35                           X   100   

aTwiladebis gayofa 

 aTwiladebis gayofa imave wesiT xdeba, rogoriTac mTeli ricxve-
bisa, oRond aTwiladi niSani pasuxSi saTanadod unda ganTavsdes. 

magaliTi:  26 ÷ 6.5 = 4.0 
ganayofSi aTwiladi niSnis mdebareobis gansazRvrisaTvis daTvaleT ga-
myofSi aTwiladi niSnis marjvniv mdebare cifrebis raodenoba. cifrebis 
(Tanrigebis)  am raodenobiT gasayofSi gadaaadgileT aTwiladi niSani 
marjvnidan marcxniv da dasviT pirdapir pasuxis zemoT. 

magaliTi:   
  36,5032 ÷ 4,12 = ? 
     

gamyofi   4,12 )36,50 32                   gasayofi 
 

1. gadaaadgileT gamyofis aTwiladi niSani marjvena boloSi:  
                                                 8,86 

gamyofi   412, )3650  , 32                              
 

                                    
                             

                     

-3296        
3543 

  -3296 
     2472 
    -2472    
            0 

2.  gadaaadgileT gasayofis aTwiladi 
niSani Tanrigis imave  raodenobiT, 
rogorc  es gakeTda gamyofSi. 

 3.  pasuxSi aTwiladi niSani aris ga-
sayofSi  axlad dasmuli aTwiladi  
niSnis pirdapir zemoT. 

178 

SeasruleT aTwiladebis gayofa 

1. 9,45  ÷  2,7  =      6.  25924,64  ÷  31,6  = 
2. 7,9392  ÷  0,96  =    7.  331,266  ÷  80,6  = 
3. 654,5  ÷  35  =     8.  821,7  ÷  83  = 
4. 172  ÷ 2,4  =           9.  4401,25  ÷  503  = 
5. 1386,0  ÷  1,65  =    10.  2585,52  ÷  26,6  = 

gasayofi  



wiladis gardaqmna          

aTwiladad 

 wesieri wiladi SeiZleba gar-
daiqmnas aTwiladad mricxvelisaT-
vis erTi an ramdenime nulis damate-
bisa da misi mniSvnelze gayofis Se-
degad.  amrigad, wiladi  3/4  SeiZleba 
gardaiqmnas aTwiladad   3,00‐is  gayo-
fiT 4.-ze. pasuxi aris 0,75.  amitom, 
0 ,75 tolia 3/4  ‐ is. 

rodesac gayofa unaSTod ver 
sruldeba, gayofa grZeldeba saWi-
roebis Sesabamisad. magaliTad, 
wiladi 1/3  gardaiqmneba aTwiladad 
1,000‐is gayofiT  3-ze.  pasuxi aris 
0 ,333... 

rodesac Sereuli ricxvi, ma-
galiTad  3  1/2  unda Caiweros aT-
wiladis saxiT, Sereuli ricxvi jer 
unda gardavqmnaT wiladad  (3  1/2  = 
7/2 da Semdeg unda SevasruloT gay-
ofa qvemoT naCvenebi saxiT:  

3,50 
2)7,00 
  6   . 
10 

  10 . 
 00   

     0  . 
     0 

 
wilad-aTwiladis igivuroba 

wiladi aTwiladi 

 1/16 0,0625 
1/8 0,1250 
1/6 0,1600 
3/16 0,1875 
1/4 0,2500 
5/16 0,3125 
1/3 0,3333 
3/8 0,3750 
7/16 0,4375 
1/2 0,5000 
9/16 0,5625 
5/8 0,6250 
2/3 0,6667 
11/16 0,6875 
3/4 0,7500 
13/16 0,8125 
5/6 0,8300 

7/8 0,8750 
15/16 0,9375 
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  magaliTi:   

1. ra iqneba muSis Sromis Rirebu-
leba 12 3/4 m3  yore qvis dawyobi-
sas Tu 1m3 yore qvis dasawyobad 
Sromis Rirebulebaa $9.50?  

pasuxi: 12 3/4 = 12,75 
  12,75 x $9,50 = $121,13 

2.  ra iqneba 24 1/4 m3  yrilis 
mowyobis fasi Tu 1m3 Rirs $2.25? 

pasuxi: 24 1/4 = 24,25 
24,25 x $2,25 = $54,56 

 

aTwiladis gardaqmna 

wiladad 

 aTwiladi SeiZleba CavweroT 

Cveulebrivi wiladis saxiT, rom-

lis mricxveli iqneba es aTwiladi 

dawerili aTwiladi niSnis gareSe, 

xolo mniSvnelSi daiwereba "1" da 
imdeni nuli, ramdeni Tanrigic aris 

aTwiladSi aTwiladi niSnis mar-

jvniv. amrigad,  0,125  SeiZleba Se-

icvalos wiladiT 125-is  1000‐is ze-
moT daweriT  125/1000.  Sekvecis Sem-
deg, 125/1000 tolia 1/8.  



  magaliTi:   

1. 0,375=375/1000 =3/8  
2. 0,750=750/1000=3/4    
3. 0,625=625/1000=5/8 
4. 0,8300=8300/10000=5/6 

procenti da sargebeli 

 procenti aris ricxvi, ro-
melic gamoiyeneba asis nawilebis 
aRsaniSnavad. sargebeli procentis 
tipia. sargebeli  aris  fulis ga-
sesxebis Sedegad miRebuli mogeba. 

procenti 

procenti aRiniSneba % simboloTi. 
magaliTad, ricxvis  3% aris ricx-
vis sami measedi. is SeiZleba aRiniS-
nos, rogorc 3/100, 0,03, an 3%. 

 procentis gansazRvra xdeba 
gamravlebiT. pasuxi unda Caiweros 
aTwiladis saxiT (0,03). Tu gvinda 
ganvsazRvroT 1452-is 4%, maSin 1452 
unda gavamravloT 0,04-ze. pasuxi anu 
Sedegi aris 58,08. rTuli amocanebis 
amoxsnamde iswavleT Semdegi gar-
daqmnebi: 

1. 0,25     =  25%       
2. 0,75     =  75%       
3. 0,2       = 20% 
4. 0,7       =  70% 
5. 0,364    =  36,4% 
6. 0,5748 =  57,48% 

sargebeli 

sargebeli Cveulebriv ganixileba 
rogorc nasesxebi fulis Rire-
buleba. nasesxebis raodenoba aris 
ZiriTadi Tanxa.  yovel wels gadax-
dili procenti aris saprocento ga-
nakveTi.  sargebeli SeiZleba iyos 
wliuri, Tviuri da dRiuri. 

sailustraciod, Tu nasesxebia 
$500  erTi  wliT (12  TviT)    8%  ‐iani 
sargebliT, maSin gadasaxdeli sarge-
beli iqneba $500,00 x 0,08 = $40,00. imave 
raodenobis Tanxis imave saprocento 
ganakveTiT ori TviT sesxebisas 
gadasaxdeli iqneba $6,66.  ($500,00  x 
0,08)÷6. namravli iyofa 6-ze, vinaidan 
ori Tve aris wlis 1/6. 

  magaliTi:   

1.  Tu kalatozi bankSi Semnaxvel 
angariSze moaTavsebs  $1000  wli-
uri  5%  - iani  sargebliT, ra 
raodenobis sargebels miiRebs 
igi 12 Tvis bolos? 

pasuxi: $1000 x 0,05 = $50.00 

2.  kontraqtorma aRWurvilobis 
axali partia $2500-ad SeiZina 
da daTanxmda weliwadSi 8% 
sargebeli gadaexada. ra raode-
nobis sargebeli iqneba gadas-
axdeli wlis bolos? 

pasuxi:  $2500  x  0,08  =  $200,00 
sargebeli 12 TvisTvis . 

ra raodenobis sargebeli iqne-
ba gadasaxdeli 6 TvisTvis? 

pasuxi: $200,00 / 2 = $100,00 sarge-
beli 6 TvisTvis . 

gamoyenebiTi geometria 

wertilis, xazisa da sibrtyis 
Tvisebebi mocemulia kalatozis in-
teresis gaTvaliswinebiT.  es nawili 
exeba im terminebis ganmartebebs, 
romlebic, Cveulebriv, gamoiyeneba 
geometriaSi da uSualo kavSiri 
aqvs kalatozis saqmianobasTan. 

wertili 

wertili xazis sabazo elemen-
tia, mas ara aqvs sigane, sigrZe an 
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simaRle da mxolod mdebareobas aR-
niSnavs. wertilis gaigiveba SeiZleba 
saxelTan, ricxvTan, asosTan an sxva 
simbolosTan. 

xazi 

 xazs aqvs mxolod sigrZe da 
aris manZili or an ramdenime wer-
tils Soris.  xazi SeiZleba iyos 
swori an mrude.  horizontaluri 
xazi aris Tarazuli xazi,  verti-
kaluri xazi ki Sveuli xazia da 
horizontaluri xazis perpendiku-
larulia.  

 perpendikulari anu marTobi 
niSnavs rom xazi sxva xazTan qmnis 
90°-ian anu marT kuTxes.  perpendiku-
laruli xazis aRniSvna naCvenebia 
naxazze qvemoT. 

diagonaluri xazi akavSirebs or 
mopirdapire kuTxes.  paraleluri 
xazebi mudmivi manZiliTaa gan-
calkevebuli da arasodes ikveTeba. 
mrudi xazebi SeiZleba iyos an erTi 
centris mqone mrudebi an gar-
damavali simrudis mrudebi mravali 
centriT.  wrewiri erTcentriani 

mrudis magaliTia.  es aris 3600‐iani 
rkali.  gardamavali simrudis an 
Tavisufali mrudi gamosaxulia 
naxazze.  

kuTxe 

kuTxe warmoiqmneba ori 
urTierTmkveTi xaziT. blagvi kuTxe 
metia 90°‐ze.  gaSlili kuTxe 180°‐is 
tolia. marTi kuTxe ki zustad 90°‐s 
udris. maxvili kuTxe naklebia 90°‐ze. 

kuTxe izomeba gradusebiT (°), min-
utebiTa('),  da sekundebiT  (“).  yoveli 

gradusi Sedgeba 60 minutisa da 
yoveli minuti - 60 sekundisagan. ma-
galiTad, kuTxe, romlis gan-
zomileba aris 125 gradusi, 35 
minuti da  40 sekundi, ase Caiwereba 
125°35'40". 

wre 

wrewiri aris uwyveti mrudi, 
romlis yoveli wertili erTi da 
imave  manZiliTaa daSorebuli 
centridan.  qvemoT mocemuli naxazi 
gansazRvravs wris nawilebs.  
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naxevarwrewiri tolia wrewiris 
naxevris. rkali aris wrewiris nebis-
mieri nawili.  wris diametri aris 
manZili wris or mopirdapire  wer-
tils Soris, romelic gadis mis 
centrze.  radiusi aris manZili 
centridan wrewiris nebismier wer-
tilamde an diametris naxevari. 
seqtori aris wris nawili or radi-
uss (erT radiusze meti) Soris. seg-
menti aris wris nawili Semosaz-
Rvruli qordiTa da wrewiris im 
nawiliT romelsac is kveTs.  mxebi 
aris xazi romelic exeba wres, ma-
gram ar kveTs mas da qmnis marT 
kuTxes centridan daSvebul swor 
xazTan. 

 

samkuTxedis Tanafardobebi  

samkuTxedi aris geometriuli 
figura, romelsac aqvs sami kuTxe, 
romelTa jami 1800-ia. Tu cnobilia 
samkuTxedis ori kuTxe, 1800-idan 
ori kuTxis jamis gamoklebiT 
SesaZlebelia mesame kuTxis gamoan-
gariSeba.  

 marTkuTxa samkuTxeds aqvs 
erTi 900-iani kuTxe. aqedan gamomdi-
nare danarCeni ori kuTxis jami 900-
ia. marTkuTxa samkuTxedis yvelaze 
grZel gverds  hipotenuza ewodeba. 

marTkuTxa samkuTxedis hipotenuza 
yovelTvis 900-iani kuTxis mopir-
dapire mxares  aris ganlagebuli. 
ix. naxazi.  

 marTkuTxa samkuTxedis hipo-
tenuzis sigrZis kvadrati danarCeni 
ori gverdis  sigrZeTa kvadratebis 
jamis tolia. magaliTad, Tu marT-
kuTxa samkuTxedis ori gverdis 
sigrZe Sesabamisad 3 da 4 metria, 
maSin mesame gverdis (hipotenuzis) 
sigrZe  iqneba 5 metri.   

C2=A2+B2 

C2=32+42 

C2=9+16 

C2=25 

(hipoTenuza2 =gverdi A2 + gverdi B2. 
aqedan gamomdinare hipoTenuza2 = 32+ 
42 = 9+16 = 25) xuTi gamravlebuli 
xuTze udris 25-s. amrigad, hipoTe-
nuza 5 metria. aseT samkuTxeds 
uwodeben 3:4:5 samkuTxeds da is 
gamoiyeneba saZirkvelSi marTi kuT-
xeebis mowyobisas.  

farTobis gamoangariSeba  

 xSirad aucilebelia safaris, 
iatakis, fanjris Riobisa da kedlis 
zedapiris maxasiaTebeli raode-
nobrivi sididis codna. es sidide 
aris farTobi da is izomeba 
kvadratuli erTeulebiT (magali-
Tad, kvadratuli metrebiT).  
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kvadratisa da marTkuTxedis 

farTobebi 

 marTkuxedisa da kvadratis 
farTobis gamosaangariSeblad erTi 
gverdis sigrZe unda gaamravloT 
misi momijnave gverdis sigrZeze 
(sigrZe X siganeze). sigrZis sazomi 
erTeulebi erTi da igive unda iyos. 
farTobis erTeulic sigrZis erTe-
ulis Sesabamisi unda iyos. magali-
Tad,  Tu erTmaneTze gavamravlebT 
sigrZeebs metrobiT, farTobi kvad-
ratuli metrebiT gamoisaxeba. Tu 
sigrZeebi santimetrobiTaa aRebuli, 
farTobi kvadratuli santimetrebiT 
gamoisaxeba. Tu sigrZe mocemulia 
metrebiTa da santimetrebiT, is un-
da gamosaxoT metrebiTa da metris 
meaTedebiT, magaliTad 3 metri da 6 
santimetri iqneba 3,06 metri.  

samkuTxedis farTobi 

samkuTxedis farTobi rom  gamo-
viangariSoT, misi fuZe unda gavam-
ravloT simaRleze da Semdeg gav-
yoT orze. 

am samkuTxedis farTobis gamosaaga-
riSebeli  formulaa A = (B  X  H) ÷2 
aqedan gamomdinare,  

(7 m2  X  2 m2) ÷ 2 = 14m2 ÷ 2 = 7 m2 

wris farTobi  

 wrewiris sigrZis an wriuli 
formis obieqtis farTobis an 
maxasiaTebeli sididis gamosaangari-

Sebel formulaSi gamoiyeneba π  (pi) 
ricxvi. π  aris wrewiris sigrZis 

  magaliTi:   

gansazRvreT qvemoT mocemuli 
oTaxis farTobi.  
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pasuxi aris 4m X 3m, rac Seadgens 
12 kvadratul metrs. 

 amgvaradve gamoviangariSebT 

kedlis zedapiris farTobs, magram 

am SemTxvevaSi mTlian farTobs 

akldeba Riobebis (kar-fanjrebis) 

farTobebi.  

zemoT mocemul naxazze gamosaxu-
li kedlis farTobi aris 18 m2 (6m 
X3m). fanjris farTobi aris 1.5 m2 
(1m X 1.5m). 
kedlis farTobs unda gamoakldes 
fanjris farTobi: 
18 m2 - 1.5 m2 = 16.5 m2 

amrigad, kedlis zedapiris 
farTobi aris 16.5 m2.  



Sefardeba mis 
diametrTan da 
3,1416-is 
tolia.  

wrewiris sigr-
Ze udris π –sa 
da diametris 
namravls. 

  

 rkalis sigrZis gamoangariSeba 
SesaZlebelia, Tu davadgenT  wrewi-
ris sigrZes  da gavamravlebT 
rkalis  gradusis procentul wil-
ze (wris 3600-is nawilze). 

rkalis sigrZe = 3,1416 X diametrze 
da  gayofili wrewiris 3600/rkalis  
gradusebis raodenobaze. 

magaliTi: gansazRvreT im wris 
wrewiris sigrZe, romlis di-
ametric 1,5 metria.  

3,1416 X 1,5= 4,7124 metrs.   

ricxvi SeiZleba davamrgvaloT 
4,71 metramde. 

magaliTi: gansazRvreT 900-iani 
rkalis sigrZe, romlis radiusi 2 
metria. upirveles yovlisa, unda 
ganvsazRvroT wrewiris sigrZe:  

3,1416 X (2 X 2) =  12,5664 metri (es 
ricxvi SegviZlia davamrgvaloT 
12,57-mde). 

Semdeg gamoviangariSoT rkalis 
nawili: 

3600/900 = 4 an 25% 

da, bolos, wrewiris sigrZe 
gavyoT rkalis wilze: 

12,57 ÷ 4 =3,14 metri.  

 wris farTobis gamosaangari-
Seblad π (pi) unda gavamravloT ra-
diusis kvadratze (r2).  

wris farTobi = π x r2. 

magaliTi: gansazRvreT qvemoT 
mocemuli mrgvali Siga ezos 
farTobi, romlis diametri 10 
metria. 

wris   farTobi 

A = π x r2.   
radiusi diamet-

ris ½-ia. Sesa-
bamisad, wris 
radiusi aris 5 
metri.  
A = 3,1416  X  52.   
ricxvis kvadratSi asayvanad is 
Tavis Tavze unda gavamravloT: 5 
X 5 = 25. 
A = 3,1416  X 25 = 78,5 m2. 
 imave meTodiT gamoviangari-
SebT wris nawilis farTobs. 
amisaTvis unda gamovTvaloT wris 
farTobi, romelic Semdeg unda 
gavamravloT mocemuli nawilis  
rkalis  gradusis procentul 
wilze (wris 3600-is nawilze).  

moculobis gamoTvla 

 moculoba kuburi metrebiT 
izomeba. is gamoiTvleba farTobis 
simaRleze gamravlebiT. Cven unda 
gamoviangariSoT mrgvali Siga ezos 
saZirkvlisTvis saWiro betonis 
narevis moculoba. ezos diametri 10 
metria, saZirkvlis filis sisqe ki - 
10sm. moculobis gamosaangariSeblad 
yuradReba miaqcieT, rom yvela 
gasamravlebeli sidide erTi da 
imave sazomi erTeuliT iyos gamo-
saxuli.  

upirveles yovlisa, gamoiangariSeT 
ezos farTobi: 

3,1416X25  (gaxsovdeT: ricxvi 25 
miRebulia  10-metriani diametris 
radiusis (5m) kvadratSi ayvaniT. 
pasuxi iqneba 78,54 m2. 
gadaiyvaneT sisqe metrebSi: 
10 santimetri = 0,1 metri.   
gaamravleT farTobi sisqeze: 
78,54 m2 X 0,1 m =  7,854 m3.    
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metruli sazomi erTeulebi 

mSeneblobaSi 

 metrul sistemaSi gadayvana 
SeiZleba iyos miaxloebiTi an 
zusti. miaxloebiTi gadayvanisas 

zomis, moculobis, simtkicis faqto-
brivi sidideebi ucvleli rCeba da 
amerikuli zomis erTeulebis nac-
vlad metruli sistemis sazomi 
erTeulebiT gamoisaxeba. Sesabami-
sad, 15-akriani miwis nakveTi imave 
zomis iqneba, magram es miaxloebiT 
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6.07 heqtaria. zusti gadayvanisas ki 
icvleba zoma, moculoba, simtkice 
ufro racionaluri an ufro mosa-
xerxebeli metruli mniSvnelobis 
misaRebad, magaliTad, 10-funtiani 
Saqris tomara iqneba 4 kg Saqari (da 
ara 4,5359 kg Saqari, romelic 10 
funtis zusti ekvivalentia). zusti 
gadayvanisas Cveulebriv saWiro 
xdeba  produqtis fizikuri zomis 
Secvla.    

 mSeneblobaSi sigrZis sazom 
erTeulebad ZiriTadad metri da 
milimetri gamoiyeneba. saWiroebi-
samebr, SeiZleba aseve kilometris 
gamoyenebac. metrsa da milimetrze 
didi an mcire sxva erTeulebi ar 
gamoiyeneba, es amartivebs gamoT-
vlebs da naxazze ar aris aucilebe-
li zomis erTeulebis simboloebis 
aRniSvna.  aqedan gamomdinare, na-
xazze mTeli ricxvebis ganzomile-
ba milimetria, aTwiladebisa ki - (3 
Tanrigis CaTvliT)  – metrebi. maga-
liTad 200, 1000 da 10 000 niSnavs 
milimetrebs, xolo 2,400, 6,500 da 
10,000 – metrebs. 

 Tumca yoveldRiuri gazomve-
bisas metruli zomis erTeulebi 
gamoiyeneba, mravali masalis faqto-
brivi zoma mxolod umniSvnelod 
icvleba an ucvleli rCeba.  Weris, 
kar-fanjris simaRle, Tburi Tvis-
ebebi da masalebis zoma ZiriTadad 

igive darCeba, magram zomebis aRwe-
ra, gadmocema da gaangariSeba iqneba 
gansxvavebuli.  

 tradiciuli amerikuli zomis 
erTeulebis gamosayeneblad saWiroa 
identifikaciis axali wertilis 
dadgena, romelic dagexmarebaT obi-
eqtis vizualizaciaSi da am obieq-
tis zemoqmedebis gagebaSi. magali-
Tad, metri betonis warmosaxvisas 
gonebaSi avtomaturad Cndeba  misi 
xati: fizikuri zomis, wonis, gara-
Jis iatakze misi dasxmis CaTvliT. 
xelaxla unda gamoimuSavoT amgva-
ri instinqturi orientacia da mo-
culobis gageba tradiciuli ameri-
kuli zomis erTeulebis gamoyene-
biT. 

 garkveul sferoebSi identi-
fikaciis wertilebi ukve farTod 
gamoiyeneba. faneri, asakravi fila 
da sxva amgvari standartuli 
masalebis zomebi aSS-Si aris 4 X 8 
futi. metrul sistemaSi gadayvani-
sas es iqneba 1200 X 2400 milimetri, 
rac amJamindel zomaze odnav 
naklebia. aqedan gamomdinare, saWi-
roa Weris simaRlis, dgarebs, nivni-
vebsa da wamweebs Soris Suale-
debis koreqtireba. 

 qvemoT mocemulia sxva zusti 
gadayvanebi, romelTa gaTvalis-
winebac aucilebelia mSeneblobaSi: 

 
samzareulos samuSao zedapiri 600 mm sigane (600 mm = 1 futi, 11 5/8 

duimi) 

  900 mm simaRle (900 mm = 2 futi, 117/16 
duimi) 

standartuli metruli bloki 67 X 100 X 200 (100 mm = 3  15/16 duimi) 

duRabiT Sevsebuli standar-
tuli nakeri 

10 mm 

cementis tomara 40 kg (40 kg = 88.2 funti) 

betonis dasxmis temperatura aranakleb   100 C da ara umetes 270 C. 
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xis saSeni masala 
zomebi: metrul sistemaSi mocemuli  
ganivkveTebi imdenad miaxloebulia 
aSS-is zomebTan, rom umravles 
SemTxvevaSi SeiZleba ekvivalenturad 
CaiTvalos. 

xis saSeni masalis zomebi 

1 X 2 19 X 38 mm 

1 X 4 19 X 89 mm 

2 X 2 38 X 38 mm 

2 X 4 38 X 89 mm 

2 X 6 38 X 140 mm 

2 X 8 38 X 184 mm 

1 X 10 38 X 235 mm 

1 X 12 38 X 286 mm 

furclis zomebi 

4 x 8 futi 1200 x 2400 mm 

4 x 10 futi 1200 x 3000 mm 
furclis sisqeebi 

1/4 duimi 6 mm 

3/8 duimi 9 mm 

1/2 duimi 12 mm 

3/4 duimi 19 mm 

dgarebis/nivnivebis biji 

16 duimi 400 mm 

16 duimi 400 mm 

 

lursmnis zoma da 
sigrZe 

zoma pensuri 
sistemis 
mixedviT 

lursmnis 
sigrZe 

2d 1” 
3d 1 ¼ “ 
4d 1 ½ “ 
5d 1 ¾ “ 
6d 2” 
7d 2 ¼ “ 
8d 2 ½ “ 
9d 2 ¾ “ 
10d 3” 
12d 3 ¼ “ 
16d 3 ½ “ 

SI TavsarTebi   (aTjeradi TavsarTebi) 
SI TavsarTebi miiReba  sabaziso erTeulis aTze gamravlebis an gayofis 
saSualebiT.  SI TavsarTebia: 

gamravlebis koeficienti TavsarTi simb. gamravlebis koeficienti TavsarTi simb. 

1 000 000 000 000 = 1012 tera T 0.1 = 10-1 deci d 

1 000 000 000= 109 giga G 0.01 = 10-2 santi с 

1 000 000 = 106 mega M 0.001 = 10-3 mili m 

1 000 = 103 kilo k 0.000 001 = 10-6 mikro µ  

100 = 102 heqto h 0.000 000 001 = 10-9 nano n 

10 = 101 deka da 0.000 000 000 001 = 10-12 piko P 

sabaziso erTeulebi 1=100     0.000 000 000 000 001 =10-15 femto f 

      0.000 000 000 000 000 001=10-18 ato a 



  

erTeulebis  gadayvana 

aSS-is erTeulebis gadayvana 
metrul sistemaSi 

sigrZis erTeulebi 

1  duimi = 2,540 sm 

1  futi = 30,48 sm 

1  iardi = 91,44 sm an 0,9144 m 

1  mili = 1,609 km 

farTobis erTeulebi 

1 kvadratuli 
duimi = 6,452 sm2 

1 kvadratuli 
futi = 920,0 sm2 an 0,0929 m2 

1 kvadratuli 
iardi = 0,8361 m2 

moculobis erTeulebi 

1 kuburi duimi = 16,39 sm3 

1 kuburi futi = 0,02832 m3 

1 kuburi iardi = 0,7646 m3 

wonis erTeulebi 

1 uncia = 28,35 g 

1 girvanqa = 435,6 g an 0,4536 kg 

1 mokle tona = = 907,2 kg 

Txevad nivTierebaTa  sazomi 
erTeulebi 

1 Txevadi  
girvanqa = 0,0295 litri an 

28,35 grami 

1 pinti = 473,2 sm3 

1 kvarti = 0,9263 litri 

1 aSS galoni = 3785 sm3  an 3,785 
litri 

simZlavris sazomi erTeulebi  

1 cxenis Zala = 0.7457 kilovati 

temperaturis erTeulebi 

farenhaitis gradusebis celsiusis 
gradusebSi gadasayvanad gamoiyeneT 
Semedegi formula:  С = 5/9 x (F-32)               

metruli zomis erTeulebis 
gadayvana aSS-is erTeulebSi 

sigrZis erTeulebi 
1 milimetri 
(mm) = 0,03937 duimi 

1 santimetri 
(sm) = 0,3937 duimi 

1 metri (m) = 3,281 futi, an 
1,0937 iardi 

1 kilometri 
(km) = 0,6214 mili 

farTobis erTeulebi 

1 mm2 = 0,00155kvadratuli 
duimi 

1 m2 = 0,155 kvadratuli 
duimi 

1 km2 = 

10,76 kvadratuli 
futi an 1,196 
kvadratuli 
iardi 

moculobis erTeulebi 

1 sm3 = 0,06102kvadratuli 
duimi 

1 m3 = 

35,31 kvadratuli 
futi an  1,308 
kvadratuli 
iardi 

wonis erTeulebi 

1 grami (gr) = 0,03527 uncia 
1 kilogrami 
(kg) = 2,205 girvanqa 

1 metruli 
tona =  2205 girvanqa 

Txevad nivTierebaTa sazomi 
erTeulebi 
1 kuburi    
santimetri 
(sm3) 

= 
0,06102 kuburi 
duimi 

1 litri= 
(1000 sm3) 

= 1,057 kvarti, 
2,113 pinti, an  
61,02 kuburi 
duimi 

simZlavris sazomi erTeulebi  
1 kilovati 
(kvt) = 1,341 cxenis Zala 

temperaturis erTeulebi 
celsiusis gradusebis farenhaitis 
gradusebSi gadasayvanad gamoiyeneT 
Semdegi formula:  F = (9/5 x C) + 32) 
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samSeneblo maTematikis       

amocanebi 

 yvela specialists unda 
SeeZlos maTematikuri amocanis 
gadaWra samuSao adgilze. Seamow-
meT Tqveni samSeneblo maTematikis 
codnis done qvemoT mocemuli amo-
canebis amoxsnis saSualebiT: 

1. samkuTxa CarCos gverdebis 
zomebia 15,7sm, 20,4sm da 26,2sm. 
risi toli iqneba  samive gver-
dis jamuri sigrZe? 

2. kalatozi 10 kvira muSaobda,  5 
½ dRe - kviraSi da 7 ¾ saaTi - 
dReSi. ramden saaTs muSaobda 
kalatozi? 

3. ras udris 7,3 metri sigrZis da 
4,2 metri siganis marTkuTxa 
iatakis farTobi? 

4. Senobis Siga kedeli damzade-
bulia liTonis dgarebisagan, 
romelzec akrulia 1.5mm sisqis 
TabaSir-muyaos filebi. Tu 
dgaris faqtobrivi sigane 8.5 
sm-ia, ra iqneba kedlis mTli-
ani sisqe? 

5. kontraqtorma samSeneblo mo-
ednidan 35,7 m3 grunti gaitana. 
Tu kontarqtoris satvirTo 
manqanas erT reisze 1,7 m3 

tvirTis gadatana SeuZlia, 
ramdeni reisi iyo saWiro 
gruntis gasatanad? 

6. ra moculobis  betonia saWiro 
6m X 8m X 10 sm filis dasamza-
deblad? 

7. ramdeni litri hermetiki aris 

saWiro 12m X 25 m iatakis 
dasafarad? hermetikis 1 litri 
faravs 1m2. 

8. ra moculobis betonia saWiro 
qvemoT naCvenebi filis dasam-
zadeblad? 

9. 4,35 m X 4,75m zomis oTaxSi, 
romlis Weris simaRle 2,75 m-
ia, aris erTi 1 m X 2m kari da 
ori 1,25 m2 fanjara. upasuxeT 
qvemoT mocemul kiTxvebs.  da-
vuSvaT, rom masalis danakargi 
ara gaqvT da daamrgvaleT 
pasuxebi uaxloes  udides 
erTeulamade. miuTiTeTeT ro-
gorc zusti, ise damrgvale-
buli ricxvebi. 

a) ramdeni kvadratuli metri 
kedlis zedapiri iqneba 
SesaRebi? 

b) ras  udris iatakis far-
Tobi? 

g) ramdeni litri saRebavi 
iqneba saWiro kedlebis ori 
feniT SesaRebad, Tu 1,5 
litri saRebavi 15 m2 zeda-
pirs Rebavs? 

10.  ras udris qvemoT mocemuli 

wrewiris sigrZe? 



Tavis mimoxilva 

pasuxi gamosaxeT udides saerTo 
gamyofze Sekvecili saxiT: 
 
1. SekribeT:  3/8  +  3/8 

2. gamoakeliT:  13/16  -  3/8 

3. gaamravleT:  2/3  X  9/16 

4. gayaviT:  4/9 : 3 
5. SekribeT:  3 ¾  +  2 1/3 

6. SekribeT:  23.98 + 1.123 + 4.003 

7. gamoakeliT:  23.837 – 4.77 

8. gaamravleT:  1.23  X 2 

9. gayaviT:  12.64: 4 
10. gayaviT 88.56 :  2.4  
11. ra iqneba  3 11/16 aTwiladis 

ekvivalenti? 

12. Tu navaraudebia 10000 aguris   
3%-is msxvreva, ramdeni aguris 
gamoyeneba SeiZleba?    

13. Tu kalatozi bankSi Semnaxvel 
angariSze moaTavsebs  $1000 
wliuri  5%  - iani  sargebliT, ra 
raodenobis sargebels miiRebs 
igi 6 Tvis bolos?  

14. ra Tanxas Seadgens 2000 dola-
ris odenobis 5%  - iani  sarge-
blis anabarze erTi wlis gan-
mavlobaSi dagrovili sargebe-
li?  

15. gamoiangariSeT  hipotenuzis 
sigrZe Tu marTkuTxa samkuT-
xedis danarCeni ori gverdis 
sigrZeebia 6 sm da 8 sm.  

16. 102 sm diametris  wrewiris 
sigrZe aris: 

a) 322 sm, 

b) 523,18 sm, 

g) 320.28 sm, 

d) 645,25 sm. 

17. 6 m sigrZis 0,5m Siga diametris 
cilindruli milis moculoba 
aris: 

a) 5,32 m3, 

b) 4,71 m3, 

g) 9,21 m3, 

d) 1,18 m3. 

18. erTi metri udris:  

a) 1000 mm-s, 

b) 100 sm-s, 

g) 10 dm-s, 

d) yvela zemoaRniSnuls.  

19.  erTi duimi udris: 

a) 2,54 sm-s, 

b) 36 m-s, 

g) 1/38 m-s, 

d) 100 mm-s. 
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samuSaos moZiebis da  

profesiuli  winsvlis 

unar-Cvevebi 

swavlis dasrulebis Semdeg 
specialists surs rac SeiZleba 
swrafad daiwyos muSaoba. damsaqme-
beli yvelaze maRalkvalificiur 
muSaks eZebs, magram profesiis 
codna ar aris dasaqmebis ganmsaz-
Rvreli erTaderTi faqtori. dam-
saqmebels aseve ainteresebs spe-
cialistis pirovnuli Tvisebebi da 
zogadi unar-Cvevebi, rac gansaz-
Rvravs Tu rogori muSaki iqneba is.   

swavlebisas instruqtori ak-
virdeba muSakis qvemoT CamoTvlil 
pirovnul Tvisebebsa da SromiT 
unar-Cvevebs. igi mogawodebT infor-
macias Tu rogoria Tqveni efeq-
turobis maCvenebeli ama Tu im 
sferoSi. efeqturobis maRali maCve-

neblebi daarwmunebs damqiravebels, 
rom profesiul unar-CvevebTan er-
Tad Tqven iseTi pirovnuli Tvise-
bebi gaqvT, romelTa wyalobiTac 
didi SenaZeni iqnebiT nebismieri sam-
Seneblo proeqtisaTvis.  

zogadi unar-Cvevebi  

zogadi unar-Cvevebi aris is 
zogadi Tvisebebi, romlebic dam-
saqmeblis azriT, muSaks unda axa-
siaTebdes. erT adgilas aTvisebuli 
zogadi unar-Cvevebi SeiZleba sxvaga-
nac gamogadgeT. magaliTad, jgufSi 
gunduri muSaobis gamocdileba 
SeiZleba gamogadgeTsamSeneblo gun-
dis wevrad muSaobisas.  

zogad unar-CvevebSi igulisx-
meba: 

• sabaziso/ZiriTadi unarebi, 
rogoricaa wera-kiTxvis codna, 
ariTmetikuli gamoTvlis unari, 
ZiriTadi teqnologiebiT sarge-

am TavSi Tqven gaecnobiT perso-

nalur Tvisebebs, romlebic xels 

SegiwyobT dasaqmebasa da profe-

siul winsvlaSi. es Tvisebebi  

saWiroa im unar-CvevebTan erTad, 

romlebic Tqven SeiZineT ama Tu 

im sferoSi. damsaqmeblebi Tvlian, 

rom zemoT aRniSnuli Tvisebi ise-

ve aucilebelia, rogorc xelobis 

codna.  
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blobis unari da sxva; 

• urTierTobis unari, rogoricaa 
komunikaciis, gunduri muSaobis, 
klientebTan urTierTobis unar-
Cvevebi; 

• ideaTa formirebis/azrovnebis 
unari, rogoricaa informaciis 
Segroveba-organizeba, problema-
Ta gadaWra, dagegmva da organi-
zeba, SemoqmedebiTi azrovneba; 

• pirovnuli unar-Tvisebebi,   
rogoricaa pasuxismgeblobis 
grZnoba, moxerxebuloba da mo-
qniloba, drois ganawilebis 
unari, sakuTari Tavis rwmena.; 

• saqmiani unari, rogoricaa 
novatoruli azrovneba, inici-
ativianoba;  

• sazogadoebrivi unar-Cvevebi, 
rogoricaa samoqalaqo ufleba-
movaleobebis codna da samo-
qalaqo unar-Cvevebi.  

muSaki kargad unda kiTxulob-
des, rom SeeZlos werilobiTi 
informaciis garCeva, gageba da 
interpretacia. samuSao adgilze  
dagWirdebaT  werilobiTi gankar-
gulebebis, instruqciebis, saxel-
mZRvaneloebisa da martivi gegmebis 
kiTxva. 

maTematikur unarebs Soris 
yvelaze xSirad gamoiyeneba azomva. 
udidesi mniSvneloba aqvs mocemuli 
zomebis gamosaxvas metrebiTa da 
santimetrebiT. zomebis dadgeni-

saTvis da mravali sxva davalebis 
Sesasruleblad aucilebelia Sek-
reba-gamoklebisa da gamravleba-
gayofis codna. warmatebiT muSaobi-
saTvis saWiroa gamoTvlebis Sesru-
lebis codna aTwiladebis gamo-
yenebiT. 

zedamxedvels, muSakebs, klien-
tebsa da inspeqtorebs Soris urTi-
erToba ZiriTadad zepiri formiT 
xorcieldeba. aqedan gamomdinare, 
didi mniSvneloba aqvs yuradRebiT 
mosmenas. mosmenis unari niSnavs 
zepiri Setyobinebis da replikis 
miRebisa, da damuSavebis unars. 
muSaks unda SeeZlos mosmena da 
mosaubres mTeli yuradReba unda 
dauTmos. 

Setyobinebis ukeT gasagebad 
kargi msmeneli yuradRebas aqcevs 
sxva miniSnebebsac mosaubris mxri-
dan. es SeiZleba iyos saubris toni 
da tempi, mTavar sityvebze gakeTebu-
li maxvili, Jestikulacia da mimika. 
saubris toni SeiZleba gamoxatavdes 
sibrazes, saswrafo reagirebis auci-
leblobas, wuxils, did mniSvne-
lobas da sxva emociebs, romlebic 
iZleva garkveul miniSnebebs naTqva-
mis Sesaxeb. 

msmenelis umTavresi valdebu-
lebaa zepir Setyobinebaze pasuxis 
gacema. iseTi martivi moqmedebebi, 
rogoricaa Tavis daqneva Tanxmobis 
niSnad an sityva `diax~, auwyebs 
mosaubres, rom misi naTqvami gage-
bulia. mosaubris Setyobinebis mok-
le Sinaarsi Tqveni sityvebiT unda 
gadmosceT imaSi dasarwmuneblad, 
rom mosaubres swored am infor-
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maciis gadmocema surda. Tu romeli-
me sakiTxi gaugebaria, zrdilobi-
anad iTxoveT ganmarteba.  

efeqturi metyveleba niSnavs 
azrebis Camoyalibebas da zepiri 
formiT gadmocemas. efeqturi me-
tyvelebisaTvis gadamwyveti mni-
Svneloba aqvs azrebis logikurad 
dawyobas, saTanado teqnikuri termi-
nebis gamoyenebas, gramatikulad 
gamarTul winadadebebs, lakonur da 
mkafio metyvelebas. dauSvebelia 
bilwsityvaoba, qalTa mimarT dis-
kriminaciuli xasiaTis, Seurac-
xmyofeli an wamqezebluri gamo-
naTqvamebis gamoyeneba. 

azrovnebis unari  

azrovnebis unaris saSualebiT 
muSaks SeuZlia Tavisi codnis gamo-
yeneba samuSao situaciaSi. azrov-
nebis 6 ZiriTadi unaria: logikuri 
msjeloba, gadawyvetilebis miReba, 
vizualizacia (TvalnaTliv warmo-
saxva), problemaTa gadawyveta, Se-
moqmedebiTi azrovneba da swavlis 
unari.  

logikuri msjeloba niSnavs 
mizez-Sedegobrivi kavSiris princi-
pebisa da wesebis wvdomas da axal 
situaciaSi maTi gamoyenebis unars. 
gadawyvetilebis miRebis unari 
niSnavs samuSaos Sesrulebis alte-
rnatiuli variantebis gansazRvras 
da yvelaze efeqturi meTodebis 
SerCevas. gadawyvetileba miRebul 
unda iqnes konkretuli situaciis 
gaTvaliswinebiT.  

mSeneblobis muSakisaTvis Za-
lian mniSvnelovania dasrulebuli 
obieqtis TvalnaTliv warmosaxvis 
unari. problemis sworad gansa-
zRvris unari misi gadawyvetis wina-
pirobaa. rodesac problema zustad 
aris gansazRvruli, Sesabamisi gada-
wyvetilebis SerCevamde da ganxor-
cielebamde saWiroa alternatiuli 
variantebis ganxilva.  

SemoqmedebiTi azrovneba niS-
navs axali ideebis Seqmnas. es ar Se-
moifargleba mxolod aqamde ucnobi 
unikaluri ideebis mofiqrebiT. 
SemoqmedebiTi azrovnebis saSuale-
biT SeiZleba iseTi meTodebis Semu-
Saveba, romlebic siaxlea mocemuli 
profesiisaTvis da pirvelad gamo-
iyeneba konkretul samuSaoSi.  

yvelaze mniSvnelovania swav-
lis unari. iaraRebi, masalebi, 
instruqciebi, meTodebi da marTvis 
procedurebi gamudmebiT ixveweba. 
unda aRiaroT, rom mSeneblobaSi 
warmatebiT muSaobisaTvis saWiroa 
mTeli cxovrebis ganmavlobaSi swav-
la. muSakebs SeuZliaT swavla li-
teraturis kiTxvis, kursebze siaru-
lis, sxvaTa muSaobaze dakvirvebisa 
da sxvebTan saubris, aseve siaxle-
ebis sakuTar praqtikaSi danergvis 
saSualebiT.  

zogadi SromiTi unar-Cvevebi  

mSeneblobisaTvis drois faq-
tors didi mniSvneloba aqvs. 
kontraqtorma samuSao unda Seasru-
los drois SeTanxmebuli vadisa da  
biujetis farglebSi. gaWianurebuli 
mSenebloba wamgebiania. amitom kon-
traqtori damokidebulia Tavisi 
gundis efeqtur da nayofier muSa-
obaze. rac ufro nakleb dros da-
kargavs zedamxedveli samuSao jgu-
fis yoveldRiuri momzadebisaTvis, 
miT metia Tanxebis ekonomia. zeda-
mxedvels surs hyavdes iseTi 
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TanamSromlebi, romlebic yoveldRe 
srul mzadyofnaSi gamocxaddebian 
samuSaod. 

saerTo warmatebisaTvis udi-
desi mniSvneloba aqvs TiToeuli 
muSakis Tvisebebs. samsaxuris Sesa-
narCuneblad yvelaze maRalkvalifi-
ciuri profesionalebisTvisac ki 
aucilebelia kargi pirovnuli Tvi-
sebebi. mSeneblobaSi dasaqmebisa-
Tvis aucilebeli ZiriTadi unar-Cve-
vebia: 

♦ dagegmva da organizeba; 

♦ zemdgom muSakTa pativiscema; 

♦ gunduri muSaoba; 

♦ problemebis gadawyveta. 

dagegmva da organizeba 

pirveli STabeWdileba muSakis 
Sesaxeb zedamxedvels eqmneba samu-
Sao dRis dasawyisSi misi garegno-
bis mixedviT.  aqedan gamomdinare, 
mniSvnelovania, rom yoveli samuSao 
dRis dasawyisSive Candes, rom 
muSaki profesionalia. damsaqmebeli 
eZebs iseT muSaks, romelic yovel-
dRe avlens Semdeg Tvisebebs: 

♦ droulad modis samsaxurSi; 

♦ saTanadod aris Cacmuli samu-
SaosaTvis; 

♦ icavs pirad higienas; 

♦ iaraRebi sufTa da gamarTul 
mdgomareobaSi aqvs (Tu piradi 
iaraRebi aucilebelia); 

♦ ar iRebs narkotiksa an alko-
hols; 

♦ dauyovnebliv iwyebs misTvis da-
valebuli samuSaos Sesrulebas; 

♦ icavs usafrTxoebis wesebs. 

muSaki unda avlendes dage-
gmvisa da organizebis karg unars 
mTeli samuSao dRis ganmavlobaSi. 
davalebis maqsimalurad nayofierad 
Sesasruleblad man unda moifiqros 
droisa da masalebis organizebis 
yvelaze efeqturi meTodebi. saWiroa 
problemis dadgena manam, sanam igi 
seriozul dabrkolebad iqceodes 
da gadawyvetilebis SeTavazeba.  

damqiravebeli eZebs iseT mu-
Saks, romelsac aqvs sakuTari Tavis 
marTvis unari. es niSnavs, rom mas 
SeuZlia mobilizeba miznis misaRwe-
vad. muSaki pasuxismgebeli unda 
iyos Tavisi muSaobis efeqturobaze. 
sakuTari Tavis marTva gulisxmobs: 

♦ sakuTari muSaobis efeqturobis 
gansazRvrasa da Sefasebas im 
sferoebis dasadgenad, sadac 
aucilebelia efeqturobis gaz-
rda; 

♦ sakuTar saqmianobaze kolegebis, 
zedamxedvelebisa da xelqveiTe-
bis azris gagebas da gaTva-
liswinebas; 

♦ organizaciis struqturis, samu-
Saoze sakuTari rolis da sa-
kuTari uflebamosilebis saz-
Rvrebis codnas; 

♦ usafrTxoebis wesebis dacvas. 

zemdgom muSakTa pativiscema 

TiToeul samSeneblo moedanze 
zedamxedvelebi pasuxismgebelni 
arian Sesasrulebeli davalebis 
ganawilebaze. Tqven geyolebaT zeda-
mxedveli, romlis winaSec pasuxis-
mgebeli iqnebiT. didi mniSvneloba 
aqvs ara marto Tqveni uSualo zeda-
mxedvelis, aramed sxva zedamxedve-
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lebisa da xelmZRvaneli muSakebis 
pativiscemas.  

profesionals Semdegi Tvise-
bebi unda axasiaTebdes: 

♦ subordinaciis aRiareba da misi 
dacviT muSaoba; 

♦ zedamxedvelobaze Sesabamisi re-
agireba; 

♦ konstruqciuli kritikis miReba; 

♦ miTiTebebis Sesruleba; 

♦ yuradRebiT mosmena; 

♦ ganmartebis moTxovna rodesac 
saWiroa damatebiTi informacia. 

gunduri muSaobis unari  

gunduri muSaobisas didi mniS-

vneloba aqvs sxva muSakebTan urTi-
erTobas. mSeneblobis warmateba 
damokidebulia sxvadasxva kvalifi-
kaciuri muSakis gundur muSaobaze. 
zedamxedvels surs iseTi gundis 
Camoyalibeba, romlis wevrebic mzad 
arian erTad imuSaon saerTo miznis 
misaRwevad.  

gundis wevrs Semdegi Tvisebe-
bi unda axasiaTebdes: 

♦ unda hqondes gunduri muSaobis 
unari; 

♦ sxva pirebs unda uziarebdes 
informacias da ganumartavdes 
procedurebs; 

♦ harmoniulad unda muSaobdes 
sxvadasxva rasis, sqesis, asakisa 
da kulturis adamianebTan; 

♦ pativiscemiT unda usmendes 
sxvebis winadadebebsa da ideebs; 

♦ unda ufrTxildebodes iara-
Rebs, aRWurvilobas, masalebsa 
da sxvebis sakuTrebas; 

♦ koncentrirebuli unda iyos 
Tavis samuSaoze da ar unda 
gafantos sxvebis yuradReba; 

♦ unda SeeZlos mTeli dRis 
ganmavlobaSi muSaoba, rom misi 
samuSaos Sesruleba sxvas ar 
mouwios.  

problemis gadawyvetis unari 

gundur muSaobas didi mniS-
vneloba aqvs, magram zogjer droisa 
da Tanxebis dazogvis da mSeneblo-
bis Seuferxeblad mimdinareobis 
uzrunvelsayofad profesionals un-
da SeeZlos problemis damoukideb-
lad gadawyveta. damkveTi afasebs 
iseT muSaks, romelsac SeuZlia 
mwvave sakiTxebis aRmoCena manam, sa-
nam is problemebad gadaiqceodes. 
amgvari sakiTxebis dadgenisTanave 
SemoTavazebuli unda iqnes maTi ga-
dawyvetis gzebi. damqiravebeli eZebs 
iseT muSaks, romelsac SeuZlia:  
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♦ problemis mogvareba da gadaw-
yvetilebis miReba; 

♦ iniciativis gamoCena problemis 
gadawyvetisas; 

♦ situaciis Sesabamisad swrafad 
moqmedeba; 

♦ saxelmZRvanelodan da/an kompi-
uteridan saWiro informaciis 
moZieba da gamoyeneba problemis 
gadasawyvetad.  

 Tu gTxoves problemis gada-
wyveta an sakuTari mosazrebis ga-
moTqma problemis gadaWris Taoba-
ze, gaxsovdeT Semdegi sasargeblo 
miniSnebebi: 

♦ isaubreT pirdapir da gasage-
bad; 

♦ saTanadod SeafaseT problema 
da amasTan SesTavazeT gadawyve-
tileba; 

♦ aRniSneT sxvebis wvlili, Tu 
gadawyvetileba mxolod Tqveni 
mofiqrebuli ar aris; 

♦ pozitiurad iyaviT ganwyobili; 

♦ moerideT sarkazms; 

♦ akontroleT emociebi; 

♦ yovelTvis simarTle ilapara-
keT; 

♦ iyaviT konstruqciuli da mo-
erideT sxvis gakritikebas; 

♦ iyaviT misabaZi. 

eTika 

piradi SromiTi eTika 

eTika aris `moraluri princi-
pebis sistema, romelic gansazRvravs 
piris an garkveuli jgufis Sesa-
bamis qcevas”. biznesis eTikis pri-
ncipebis dacva warmatebuli   muSa-
obis winapirobaa. damkveTi iTva-
liswinebs am Tvisebas Tqveni sxva 
proeqtSi daqiravebis an dawina-
urebisas. Tqveni SromiTi eTika 
moicavs Tqvens SromiT enTuziazms, 
samuSaos dadgenil vadebSi Sesru-
lebis mizniT gvianobamde muSaobis 
mzadyofnas, samuSao adgilze dro-
ulad gamocxadebas da muSaobisaT-
vis mzadyofnas. kolegebTan Tqveni 
urTierTobac SromiTi eTikis nawi-
lia. Tu gsurT nayofieri muSaoba 
da samsaxurebrivi winsvla, udidesi 
yuradRebiT moekideT pirad SromiT 
eTikas.  

bizneseTika 

komerciul organizaciasac 
unda hqondes Tavisi eTikuri kode-
qsi, romelSic gaTvaliswinebuli 
iqneba Semdegi eTikuri principebi: 

♦ saqmis profesiulad da unari-
anad warmoeba; 

♦ saukeTeso xarixis uzrunvel-
yofa SesaZleblobis fargleb-
Si; 

♦ mxolod xarisxiani masalisa da 
mSeneblobis warmoebis mowinave 
meTodebis gamoyeneba keTil-
sindisierebasTan da Sesabamis 
momsaxurebasTan erTad; 

♦ yvela finansuri valdebulebis 
saTanado pasuxismgeblobiT Ses-
ruleba; 

♦ kontraqtis pirobebis dacva; 

♦ samarTlianoba da patiosneba 
muSakebTn, qvekontraqtorebTan 
da masalebis momwodebel kompa-
niebTan urTierTobisas; 
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♦ informirebuloba, Sesabamisi 
samTavrobo politikis SemTxve-
vaSi; 

♦ yvela adgilobrivi da saxel-
mwifo kanonisa da dadgenilebis 
dacva; 

♦ patiosneba, rogorc saqmiani po-
litikis umniSvnelovanesi prin-
cipi. 

is kompaniebi, romlebic zedmi-
wevniT icaven eTikis principebs, 
yvelaze didi moTxovniT sargeblo-
ben klientebis mxridan. 

kargi SromiTi Cvevebi da ma-
Rali SromiTi eTika gaaumjobesebs 
im unarebs, romelTac winamdebare 
kursis farglebSi aiTvisebT.  

dasaqmebis Sesaxeb damatebiTi 
informaciis misaRebad ewvieT pro-
fesiuli orientaciis centrs. iq mu-
Saoben Sesabamisi momzadebis mqone 
profesionalebi, romlebic daxma-
rebas gagiweven samuSaos Ziebis 
procesSi.  

sakuTari biznesis wamowyeba 

 SeiZleba odesme sakuTari biz-
nesis wamowyeba moisurvoT. am Sem-
TxvevaSi unda gaiTvaliswinoT qve-
moT mocemuli faqtorebi. 

yovelwliurad mravali axali 
biznesi iwyeba, magram maTi umete-   
soba warumatebelia. amis mTavar mi-
zezebad asaxeleben finansebis sim-
cires, cud menejmentsa da codnis 
naklebobas. 

sakuTari biznesis warmoebas 
aqvs rogorc dadebiTi, ise uaryofi-
Ti mxareebi. dadebiTi mxarea is, rom 
kerZo biznesis mqone pirs aRar 
hyavs zemdgomi, aqvs meti fulis 
Sovnis SesaZlebloba da warmatebu-
li biznesis SeqmniT gamowveuli 
kmayofileba. uaryofiT mxareebs mi-
ekuTvneba gadawyvetilebebis miRe-
bis uzarmazari pasuxismgebloba, 

aranormirebuli samuSao dRe, waru-
mateblobis riski da sxva adamiane-
bis Semosavlebze pasuxismgebloba.  

axali biznesis dawyebisas ga-
iTvaliswineT Semdegi sakiTxebi: 

♦ ramdeni zednadebi xarji (ko-
munaluri momsaxurebis xarji, 
gadasaxadebi, dazRveva) geq-
nebaT; 

♦ ramdenad konkurentunariani iq-
nebiT; 

♦ rogor daiqiravebT karg muSa-
kebs; 

♦ SeZlebT muSakebis marTvas; 

♦ biznesis marTvis ra codna da 
unar-Cvevebi gaqvT; 

♦ SegiZliaT dafinansebis mopo-
veba; 

♦ romeli saxelmwifo dadgeni-
lebebi unda daicvaT; 

♦ ra miznebi gaqvT; 

♦ rogor gaukeTebT reklamas 
Tqvens bizness; 

♦ sad SeZlebT biznes-konsulta-
ciebis miRebas; 

♦ romeli saxelmwifo uwyebebi 
SeiZleba dagexmaroT. 

 biznesSi warmatebis misaRwe-
vad mxolod kargi idea da kargi 
momsaxurebis SeTavazeba ar aris 
sakmarisi. saWiroa detalebis mi-
marT mudmivi yuradReba da safuZ-
vliani dagegmva. yovelTvis arse-
bobs warumateblobis riski. zogjer 
warumatebloba Cvengan damoukide-
beli garemoebebiTaa gamowveuli. 
rogorc wesi, warmatebuli bizne-
sisagan miRebuli sargebeli gaci-
lebiT metia, vidre valdebulebebi.  

miznebi 

 yvela bizness zusti, mkafiod 
gansazRvruli miznebi unda hqondes. 
miznebi iZleva mimarTulebas da 

197 



gexmarebaT Tqven biznesTan dakavSi-
rebuli gadawyvetilebebis miRebaSi. 
gaiTvaliswineT Semdegi sakiTxebi: 

♦ Tqveni saqmianoba Cveulebrivia 
Tu gansakuTrebuli? 

♦ rogor moipovebT Tqveni muSake-
bis mxardaWerasa da pativisce-
mas? 

♦ kompaniis rogori imiji gindaT 
warudginoT sxvebs? 

♦ vin iqneba Tqveni klienti? 

♦ ra fasebi unda daawesoT? 

♦ rogor unda daajildovoT mo-
winave TanamSromlebi? 

♦ rogor unda daicvaT TanamSro-
mlebi ubeduri SemTxvevisagan 
samuSao adgilze? 

♦ ra RonisZiebebi dagexmarebaT 
Tqveni miznis miRwevaSi? 

♦ rogor SeZlebT Tqveni kompa-
niis efeqturad organizebas? 

♦ gaqvT Tu ara sakmarisi Zala da 
mtkice gadawyvetileba gqondeT 
da marToT sakuTari biznesi? 

♦ rogori iqneba Tqveni saqmiano-
bis grZelvadiani Sedegebi 
TqvenTvis da Tqveni ojaxis-
Tvis? 

♦ mzad xarT Tu ara warumateblo-
bis riskisaTvis? 

mewarmis Tvisebebi 

axali biznesis wamomwyeb ada-
miani, warmatebuli mewarme rom 
gaxdes, unda axasiaTebdes garkve-
uli Tvisebebi, kerZod, is unda 
iyos: 

1. janmrTeli. mewarmes aranormi-
rebuli samuSao dRe da didi 
fizikuri datvirTva aqvs; 

2. mcodne. mogebis misaRebad auci-
lebelia konkretuli saqmiano-
bis yvela aspeqtis codna. amas-

Tan erTad saWiroa saqmianobis 
am sferosTan dakavSirebuli 
yvela warmoebis, bazrisa da 
produqciis codna; 

3. dagegmvis Cinebuli unaris mqone. 
warmatebul biznesSi dauSvebe-
lia raimes alalbedze gakeTeba. 
mewarmes unda SeeZlos proble-
mis winaswar ganWvreta da misi 
gadawyvetis dagegmva; 

4. mzadyofna gawios riski warma-
tebis zustad gaangariSebuli 
SansiT. iseTi gegmis momzadebis 
Semdeg, romelSic gaTvaliswi-
nebuli iqneba yvela savaraudo 
movlena, mewarme mzad unda 
iyos, rom safrTxe Seuqmnas Ta-
vis fulsa da momavals am geg-
mis gansaxorcieleblad; 

5. novatori. klientebis ndobis 
mosapoveblad mewarmem unda ipo-
vos Tavisi  produqciisa da mom-
saxurebis gaumjobesebis gzebi; 

6. pasuxismgebeli Tavisi gadawyve-
tilebis dadebiT an uaryofiT 
Sedegebze. es moicavs davali-
anebis gadaxdas, dapirebis Ses-
rulebas da sakuTari muSakebis 
Secdomebze pasuxismgeblobis 
gaziarebas; 

7. mizanswarfuli. mewarmem unda 
dasaxos miznebi da Tavgamode-
biT imuSaos maT misaRwevad.  

biznesgegmis momzadeba 

rodesac darwmundebiT, rom 

gaqvT sakuTari biznesis wamosawye-

bad saWiro yvela Tviseba, unda Se-

imuSaoT biznesgegma. biznesgegma mi-

nimum sam mizans emsaxureba: 

♦ biznesgegma biznesis koncefciis 
SemuSavebis saSualebaa. sagul-
dagulod Sedgenili biznesgegma 
saSualebas mogcemT SeiswavloT 
momavali biznesis yvela aspeqti; 
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biznesgegmis sqema       

biznesgegma Sedgeba Semdegi ZiriTadi komponentebisagan: 

1. sarCevi; 

2. mokle mimoxilva _ mTeli dokumentis mokle aRwera (iwereba bo-
los); 

3. kompaniis aRwera _ kompaniis saqmianobisa da xasiaTis mokle aRwera; 

4. produqcia da momsaxureba _ kompaniis momsaxurebis aRwera; 

5. miznebi da amocanebi _ kompaniis miznebis aRwera samuSaoTa mocu-
lobis, mogebis da sxva aspeqtebis TvalsazrisiT; 

6. marketingis gegma _ axali kompaniis klienturis gansazRvra da misi 
momsaxurebis marketingis aRwera; 

7. konkurentuli upiratesobani _ konkurenciisa da Sesabamis bazarze 
axali kompaniis upiratesobaTa aRwera; 

8. samoqmedo gegma _ biznesis warmoebis aRwera; 

9. saorganizacio struqtura da menejmenti _ organizaciis sqema, sadac 
asaxuli iqneba kompaniaSi arsebuli yvela Tanamdeboba; 

10. finansuri resursebi _ mosalodneli Semosavali da xarjebi; 

11. finansuri gegma _ kompaniis mosalodneli Semosaval-gasavlis prog-
nozi; 

12. mosalodneli problemebi _ mosalodneli problemebisa da maTi ga-
dawyvetis gzebis aRwera; 

13. daskvniTi nawili _ momavali kompaniis konkurentuli upiratesobe-
bis, xarjebisa da mogebis aRwera; 

14. danarTebi _ konkurentunarianobis analizi; ZiriTadi personalis pi-
radi monacemebi.  

 

saqarTvelos kanonmdebloba 

saqarTvelos ekonomika swrafad da pozitiurad icvleba. 4.5 milioni 
mosaxleobis mqone saqarTvelos bazari mcirea, magram es qveyana 
mdebareobs evropisa da centraluri aziis gadakveTaze, rac mniSvnelovan 
upiratesobas warmoadgens qveynisaTvis. 

♦ is gaZlevT biznesis dasawyebad saWiro Tanxebis mobilizaciis 
saSualebas.; 

♦ biznesgegmis saSualebiT SesaZlebelia biznesis mimdinareobis 
Sefaseba da mis gasaumjobeseblad aucilebeli cvlilebebis Setana; 

treningis winamdebare saxelmZRvaneloSi ar aris ganxiluli sruli 

biznesgegmis momzadeba, Tumca arsebobs mravali wigni da internet-

resursi, sadac es sakiTxi detalurad aris aRwerili.  
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msoflio bankis SefasebiT 2003 
wlis `vardebis revoluciis~ Semdeg 
saqarTvelos ekonomikis reformire-
ba msoflioSi yvelaze swrafi tem-
pebiT mimdinareobs da saqarTvelo 
liderobs korufciasTan brZolaSi. 
saqarTvelo SeiZleba gaxdes bazisi 
kavkasiaSi, centralur aziasa da 
ruseTSi vaWrobisa da investirebi-
saTvis. msoflio bankis SefasebiT 
biznesis warmoebisaTvis xelsayre-
li pirobebis Seqmnis TvalsazrisiT 
2010 wlis monacemebiT saqarTvelo 
me-11 adgilzea.  

mraval adamians surs saqar-
Tvelos mzardi ekonomikis SesaZ-
leblobaTa gamoyeneba da sakuTari 
biznesis wamowyeba. Tu Tqven fiq-
robT, rom  warmatebuli biznesis 
dasawyebad yvela Tviseba da unar-
Cveva gaqvT, unda gaiTvaliswinoT, 
rom SesaZloa saWiro iyos speci-
aluri licenzia an nebarTva. sa-
qarTvelos kanoni licenziebisa da 
nebarTvebis Sesaxeb gansazRvravs 
licenziebisa da nebarTvebis saxeebs 
da maTi gacemis wess. kanonis 
Tanaxmad licenzia gaicema rogorc 
garkveuli samewarmeo saqmianobis, 
ise bunebrivi resursebiT sargeb-
lobis Sesaxeb. kanoni aseve adgens 
im saqmianobaTa nusxas, romelTac 
sWirdeba nebarTva. aRsaniSnavia, rom 
kanonSi CamoTvlili saqmianobebi 
uSualod ar ukavSirdeba im sam-
Seneblo profesiebs, romlebsac 
Cvens saswavlebelSi euflebiT. maga-
liTad, nebarTva sWirdeba mSeneb-
lobis dawyebas da ganxorcielebas 
zogadad da ara konkretulad kala-
tozis, mefilis, santeqnikosis Tu 
sxva xelosnis saqmianobas.  miuxeda-
vad amisa, SesaZlebelia Seiqmnas 
situacia, rodesac saWiro gaxdeba 
licenziisa Tu nebarTvis miReba. 
magaliTad, Tqven SeiZleba gadawyvi-
toT garkveuli samSeneblo masale-
bis ara SeZena, aramed Tavad mo-
poveba da warmoeba. am SemTxvevaSi 
SesaZloa dagWirdeT bunebrivi re-

sursebiT sargeblobis Sesaxeb li-
cenziis aReba.  

biznesis registracia 

saqarTvelos kanonmdeblobis Tanax-
mad saWiroa nebismieri biznesis re-
gistracia. saqarTvelos kanoni me-
warmeTa Sesaxeb gansazRvravs mewar-
me subieqtis saxeobas da misi regis-
traciis wess. am kanonis Sesabamisad 
arsebobs Semdegi mewarme subieqte-
bi:  

• individualuri mewarme; 

• solidaruli pasuxismgeblobis 

sazogadoeba (sps); 

• komandituri sazogadoeba (ks); 

• SezRuduli pasuxismgeblobis 

sazogadoeba (Sps); 

• saaqcio sazogadoeba (ss, korpo-
racia); 

• kooperativi. 

am subieqtebidan mcire da saSualo 
biznesisaTvis ufro popularuli 
subieqtebia: individualuri mewarme 
da SezRuduli pasuxismgeblobis sa-
zogadoeba (Sps). aqedan individu-
aluri mewarme ar aris iuridiuli 
piri, xolo Sps iuridiuli piris 
statusis mqone sawarmoa (kompania).   

 mewarme subieqtis registraci-
as axorcielebs saqarTvelos iusti-
ciis saministros mmarTvelobis sfe-
roSi moqmedi sajaro samarTlis 
iuridiuli piri – sajaro reestris 
erovnuli saagento (maregistrirebe-
li organo). 

individualuri mewarme 

 individualuri mewarme Tavisi 
samewarmeo saqmianobidan warmoqmni-
li valdebulebebisaTvis kredito-
ris (piri visi valic aqvs mewarmes/
sawarmos) winaSe pasuxs agebs mTeli 
Tavisi qonebiT.  
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 fizikuri piri individualur 
mewarmed registraciisaTvis maregis-
trirebel organos (sajaro re-
estrs) warudgens gancxadebas da 
piradobis damadasturebel mowmo-
bas. gancxadebaSi unda mieTiTos: 

• ganmcxadeblis saxeli; 

• ganmcxadeblis sacxovrebeli 
adgilis misamarTi; 

• ganmcxadeblis piradi nomeri; 

• gancxadebis Sevsebis TariRi; 

• ganmcxadeblis xelmowera.  

SezRuduli pasuxismgeblobis 
sazogadoeba  (Sps)  

 Sps aris sawarmo (kompania), 
romlis pasuxismgebloba kredito-
rebis winaSe Semoifargleba mTeli 
misi qonebiT (anu mxolod kompaniis 
qonebiT da ara damfuZnebelTa pira-
di qonebiTac). Sps-is dafuZneba Se-
uZlia erT (fizikur an iuridiul) 
an ramdenime pirs (fizikurs an iu-
ridiuls).  

 Sps-is kapitali dayofilia wi-
lebad. wili aris momoqcevadi uf-
leba.   

Sps-is registraciisaTvis: 

1. dainteresebuli piri (pirebi) 
(fizikuri, Tu iuridiuli) sa-
warmos (kompaniis) registraciis 
Sesaxeb gancxadebas warudgens 
maregistirebel organos (saja-
ro reestrs); 

2. gancxadebas unda daerTos sa-
warmos yvela partnioris mier 
xelmowerili da sanotaro we-
siT damowmebuli wesdeba (par-
tniorTa SeTanxmeba), romelSic 
savaldebulo wesiT unda mieTi-
Tos: 

• sawarmos saxelwodeba/safirmo 
saxelwodeba; 

• sawarmos samarTlebrivi for-
ma (am SemTxvevaSi – Sps); 

• sawarmos iuridiuli misamar-
Ti; 

• sawarmos damfuZnebeli part-
nioris (partniorebis) saxeli 
da gvari, sacxovrebeli adgi-
lis misamarTi da piradi no-
meri, xolo Tu partniori iu-
ridiuli piria – misi safirmo 
saxelwodeba, samarTlebrivi 
forma, iuridiuli misamarTi, 
registraciis TariRi, saiden-
tifikacio nomeri da monace-
mebi misi warmomadgenlis (war-
momadgenlebis) Sesaxeb; 

• sawarmos mmarTvelobis or-
gano, gadawyvetilebis miRebis 
wesi da monacemebi partniorTa 
wilobrivi monawileobis Se-
saxeb; 

• informacia yvela im SezRud-
vis Sesaxeb (aseTis arsebobis 
SemTxvevaSi), romelic Seexeba 
warmomadgenlobaze uflebamo-
sili piris mier warmomadgen-
lobiTi uflebamosilebis gan-
xorcielebas.  

3. sawarmos registraciisaTvis sa-
registracio gancxadebasTan, 
wesdebasTan da sxva saregistra-
cio dokumentTan erTad war-
dgenil unda iqnes dokumenti, 
romelSic mieTiTeba sawarmos 
xelmZRvanelobasa da warmomad-
genlobaze uflebamosili piris 
(pirebis) saxeli da gvari, sac-
xovrebeli adgilis misamarTi 
da piradi nomeri. Tu sawarmos 
warmomadgenlobaze uflebamosi-
li ramdenime piri hyavs, unda 
mieTiTos, isini erTad warmo-
adgenen sawarmos Tu cal-calke. 
dokuments xels aweren sawarmos 
xelmZRvanelobasa da warmo-
madgenlobaze uflebamosili 
piris (pirebis) daniSvnaze uf-
lebamosili pirebi, rac damow-
mebul unda iqnes sanotaro we-
siT. am dokumentis sanotaro we-
siT damowmeba savaldebulo ar 
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saxado kodeqsiT gaTvaliswinebuli 
gamoqviTvebis Tanxebs Soris. gada-
saxadis ganakveTia 20%. deklaracia 
waredgineba sagadasaxado organoebs 
saangariSo wlis momdevno wlis 1 
aprilamde. amave vadaSi xdeba gada-
saxadis gadaxda (dazustebulis). 

 mewarme fizikuri piri ixdis 
mimdinare gadasaxdelebis Tanxebs 
gasuli sagadasaxado wlis wliuri 
gadasaxadis mixedviT, Semdegi ode-
nobiT: ara ugvianes 15 maisisa – 25%, 
ara ugvianes 15 ivlisisa – 25%, ara 
ugvianes 15 seqtembrisa – 25%, ara 
ugvianes 15 dekembrisa _ 25% 

mogebis gadasaxadis gadamxdelia 
sawarmo (iuridiuli piri). dasa-
begri mogeba ganisazRvreba, rogorc 
sxvaoba erTobliv Semosavalsa da 
sagadasaxado kodeqsiT gaTvalis-
winebuli gamoqviTvebis Tanxis So-
ris. dasabegri mogeba ibegreba 15%-
iT. deklaracia waredgineba sagada-
saxado organoebs saangariSo wlis 
momdevno wlis 1 aprilamde da amave 
vadaSi gadaxdil unda iqnes gada-
saxadi (dazustebuli). sawarmo/
organizacia mimdinare gadasaxde-
lebs ixdis mewarme fizikuri piris 
analogiurad. 

qonebis gadasaxadi aris adgilobri-
vi gadasaxadi. misi SemoReba da 
ganakveTis dadgena (zRvruli ganak-
veTebis farglebSi) xdeba adgilo-
brivi TviTmmarTvelobis warmomad-
genlobiTi organoebis mier. sawar-
mosaTvis/organizaciisaTvis dasa-
begr qonebaze, garda miwisa, gadasa-
xadis wliuri ganakveTi ganisaz-
Rvreba ara umetes 1%-sa. sawarmo/
organizacia qonebis gadasaxadis 
deklaracias abarebs sagadasaxado 
organoebs saangariSo wlis mom-
devno wlis 1 aprilamde da amave 
vadaSi ixdis qonebis (garda miwisa) 
gadasaxads, xolo mimdinare gada-
saxdels - gasuli wlis wliuri ga-
dasaxadis odenobiT ara ugvianes 15 
ivnisisa. 

aris, Tu dokumentze xelmowera 
xdeba maregistrirebel or-
ganoSi. aseve warmodgenil unda 
iqnes warmomadgenlobaze 
(xelmZRvanelobaze) uflebamo-
sili piris (pirebis) xelmow-
eris nimuSi. es nimuSi unda da-
mowmdes notariulad an xel-
mowera unda moxdes maregistri-
rebel organoSi.  

4. sawarmos registraciisaTvis an 
saqmianobisaTvis ar aris saval-
debulo sawarmos beWdis arse-
boba. dauSvebelia normatiuli 
aqtiT an saxelmwifo organos 
mier moTxovnil iqnes sawarmos 
beWdiT damowmebuli nebismieri 
dokumenti; 

5. registraciis miznebisaTvis sa-
warmos kapitalis arsebobis da-
madasturebeli dokumentis war-
dgena ar moiTxoveba.  

 sawarmos registraciisas saWi-
roa mosakreblebis gadaxda, aseve 
garkveul xarjebTanaa dakavSirebu-
li sanotaro da sxva momsaxureba 
(mag. wesdebis Sedgena). sanotaro da 
sxva momsaxurebis moculobidan 
gamomdinare jamuri xarji icvleba 
daaxloebiT 200-dan 600 laramde. 

gadasaxadebi 

 saqarTvelos sagadasaxado ko-
deqsis Tanaxmad, saqarTvelos teri-
toriaze moqmedebs Semdegi gadasa-
xadebi: saSemosavlo, mogebis, dama-
tebuli Rirebulebis gadasaxadi 
(dRg), aqcizi, sabaJo, qonebis gada-
saxadi.  

saSemosavlo gadasaxadis gadam-
xdelia fizikuri piri (maT Soris 
individualuri mewarme).  dasabegri 
Semosavali ganisazRvreba, rogorc 
sxvaoba kalendaruli wlis ganmav-
lobaSi miRebul erTobliv Semosa-
valsa da am periodisaTvis sagada-
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 fizikuri piris qonebis gada-
saxadis ganakveTi diferencirebulia 
gadamxdelis ojaxis mier wlis 
ganmavlobaSi miRebuli Semosavlis 
mixedviT. deklaracia waredgineba 
ara  ugvianes 1 maisisa. masSi mona-
cemebi dasabegri miwis Sesaxeb Se-
itaneba mimdinare sagadasaxado 
wlis mixedviT, xolo sxva da-
sabegri qonebis Sesaxeb, wina wlis 
mixedviT. 

 fizikuri piri dasabegr qone-
baze qonebis gadasaxads ixdis ara 
ugvianes 15 noembrisa. amave vadaSi 
sawarmo/organizacia ixdis miwaze 
qonebis gadasaxads. 

 dRg-is gadamxdelad iTvleba 
piri, romelic registrirebulia an 
valdebulia daregistrirdes dRg-is 
gadamxdelad. piri, romelic ar 
aris dRg-is gadamxdeli, magram 
axorcielebs saqonlis dasabegr im-
ports an droebiT Semotanas saqar-
TveloSi, dRg-is gadamxdelad iTv-
leba mxolod am importze an dro-
ebiT Semotanaze. 

 piri valdebulia daregis-
trirdes dRg-is gadamxdelad, Tu: 

• eweva ekonomikur saqmianobas da 
nebismieri uwyveti 12 kalenda-
ruli Tvis ganmavlobaSi mis 
mier ganxorcielebuli dRg-iT 
dasabegri operaciebis saerTo 
Tanxa aRemateba 100000 lars. 
pirma am momentis dadgomidan 
ara ugvianes 2 samuSao dRisa 
sagadasaxado organoSi unda 
waradginos gancxadeba dRg-is 
gadamxdelad registraciisa-
Tvis; 

• ekonomikuri saqmianobis far-
glebSi axorcielebs aqcizuri 
saqonlis warmoebas an/da im-
ports (garda garkveuli saxis 
msubuqi avtomobilebis impor-
tisa an/da miwodebisa). piri un-
da daregistrirdes aqcizuri 
saqonlis miwodebamde; 

• ekonomikuri saqmianobis far-
glebSi mosalodneli erTje-
radi operaciis Sedegad an/da 
erT dReSi dRg-iT dasabegri 
operaciis Tanxa aRemateba 
100000 lars. piri unda daregis-
trirdes miwodebis ganxorci-
elebamde. 

 dRg-iT dabegvris obieqtia: 
dasabegri operacia (saqonlis/mom-
saxurebis miwodeba da sxva – ix. sa-
gadasaxado kodeqsis 225-e muxli), 
dasabegri importi, dasabegri dro-
ebiTi Semotana (saqonlis droebiTi 
Semotana saqarTvelos terito-
riaze).  

 dRg-is ganakveTi Seadgens 
dasabegri brunvis an dasabegri 
importis Tanxis 18%-s. dasabegri 
brunva aris saangariSo periodSi 
ganxorcielebuli dasabegri opera-
ciebis TanxaTa jami. 

 dRg-is gadamxdeli valdebu-
lia registraciis adgilis mixedviT 
sagadasaxado organoSi waradginos 
dRg-is deklaracia yovel saanga-
riSo periodze ara ugvianes am 
periodis momdevno Tvis 15 ricxvisa. 
aseve, yovel saangariSo periodze 
deklaraciis warsadgenad dadgenil 
vadaSi gadaixados dRg. 

dasaqmebis centrebi 

 swavlebis dasrulebisas au-
cileblad unda estumroT profe-
siuli swavlebis centrSi ganlage-
bul dasaqmebis centrs. dasaqmebis 
centris maRali kvalifikaciis 
mqone personali dagexmarebaT 
dasaqmebis monacemTa bazaSi Tqveni 
reziumes (CV) SeyvanaSi. damsaqme-
blebi iyeneben dasaqmebis monacemTa 
bazas potenciuri TanamSromlebis 
moZiebis mizniT.  

 dasaqmebis centris personals 
SeuZlia  dagexmaroT dasaqmebis 
monacemTa bazaSi SesvlaSi, raTa 
ixiloT is informacia, romelic 

203 



lia, magram ar aris savaldebulo. 
zemoxsenebul informacias dasaqme-
bis centris personali CatvirTavs 
monacemTa bazaSi. 
 Tqven SegiZliaT SexvideT mo-
nacemTa bazaSi arsebuli vakansiebis 
an Tqvens Sesaxeb monacemTa bazaSi 
CatvirTuli informaciis sanaxavad. 
 dasaqmebis centris TanamSrom-

lebi dagexmarebian: reziumes daw-

erasa da damsaqmelTan gasaubre-

bisaTvis momzadebaSi. xSirad estum-

Tqven gsurT, rom xelmisawvdomi 
iyos  damsaqmeblebisaTvis. 

 dasaqmebis centris personali 
dagexmarebaT ganacxadis formis 
SevsebaSi, romlis mixedviTac  
Tqvens Sesaxeb saWiro informacia 
Seyvanili iqneba monacemTa bazaSi.  

 ganacxadis formaSi mocemulia 
informacia Tqveni samuSao gamoc-
dilebisa da ganaTlebis Sesaxeb da 
aseve uaxlesi sakontaqto infor-
macia. suraTis darTva rekomendebu-
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Tavis mimoxilva 

gaeciT mokle pasuxebi: 

1.  vin aris pasuximgebeli, rom 
muSaki samuSaos Sesasrule-
blad gamocxaddes momzade-
buli? 

2.  ra sikeTe moaqvs karg samuSao 
unar-Cvevebs? 

3.  ra  piradi Tvisebebi sWirdeba 
TanamSromels mSeneblobaze? 

4.  ratomaa gunduri muSaoba mniS-
vnelovani? 

5.  CamoTvaleT jgufis efeqtiani 
wevris oTxi Tviseba. 

6.  varaudis, ideis da/an gadawy-
vetilebis SeTavazebisas ra 
aris is xuTi ram, rac yovelT-
vis unda gaxsovdeT? 

7.  ratom surs damqiravebels 
iseTi TanamSromlis ayvana, ro-
melsac SeuZlia problemis 
gadaWra? 

8.  ganmarteT eTika. 

9.  ratomaa kompaniisaTvis mniSvne-
lovani Sesabamisi biznesis 
eTika? 

10. sad SegiZliaT dasaqmebis Sesa-
xeb damatebiTi informaciis 
miReba? 

reT dasaqmebis centrebs arsebuli 

vakansiebis Sesaxeb informaciis mis-

aRebad.   
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kiTxvebi gameorebisaTvis 

yvela pasuxi CamowereT calke fur-
celze. nu CawerT pasuxs saxel-   
mZRvaneloSi. 

1. CamoTvaleT 6 sakiTxi, romle-
bic unda gairkves samuSao 
adgilze, manqanis Semowmebamde. 

2. CamoTvaleT 5 usafrTxoebis 
procedura, romlebic unda 
Sesruldes  manqanaSi asvlam-
de. 

3. ra pirobebSi SeuZlia mgzavrs 
mZRolTan erTad manqanaSi 
jdoma.  

4. aRwereT eqskavatorze usafrT-
xo asvlis wesebi. 

5. CamoTvaleT 4 ram, rac unda 
Semowmdes  manqanis daqoqvamde. 

6. sad SegiZliaT naxoT manqanis 
sworad daqoqvisa da gamor-
Tvis procedurebis aRwera. 

7. Zravi CarTulia. CamoTvaleT 6 
qmedeba, rac unda Sesruldes 
marTvis dawyebamde. 

8. gruntis zemoT ra simaRleze 
unda geWiroT cicxvi, rodesac 
pirdapir moZraobT. 

9. Tu manqanas gaaCnia orive ukana 
Tvalis damoukidebel muxruWe-
bi, ra unda gakeTdes moZraobis 
dawyebamde. 

10. CamoTvaleT 8 qmedeba, romelic 
unda Sesruldes manqanis par-
kirebisas. 

11. Tu  satvirTveli aRWurvilia 
rogorc wina aseve ukana cic-
xviT romel mdgomareobaSi 
unada moTavsTdes cicxvebi 
manqanis datovebamde. 

12. Txrilidan ra manZilze unda 
moTavsTdes amoRebuli grunti?  

13. rogor afrTxileben satvirTo/
msubuq avtomanqanebs, rom 
Zalian axlos ar miuxlovdnen 
miwis samuSaoebis adgils? 

14.  ramdeni metria usafrTxo 
manZili sahaero eleqtroga-
damcemi xazebTan axlos muSa-
obisas, Tu eleqtrogadamcem 
xazSi denis Zabvaa: 

♦ 132 voltidan  

♦ 330 voltamde? 

♦ 330 voltis zemoT? 

15. ra unda gaakeTos mZRolma, Tu 
manqana Seexo eleqtrosadenebs? 

16. usafrTxoebis ra RonisZiebebi 
unda iqnes gatarebuli, rode-
sac xdeba Txrilis amoReba 
saxlisken mimavali bilikis 
ganivad? 

17. usafrTxoebis ra RonisZiebebi 
unda iqnes gatarebuli, Tu iq, 
sadac Txrils iRebT aris 
gazis Zveli milsadeni? 

18. ra manZiliT unda iyvnen ada-
mianebi dacilebuli manqanis-
gan Txris procesSi? 

19. ra siRrmis unda iyos Txrili, 
rom moewyos damcveli fari? 

20. ra safrTxe arsebobs SemaRle-
buli mxridan qanobze Txri-
lis gaWris dros? 

21. rodesac avsebT Txrils wina-
cicxviani satvirTveliT, ro-
gor unda miadgeT Txrils 
marTobulad Tu diagonalu-
rad? 

22. usafrTxoebis ra RonisZiebebi 
unda iqnes gatarebuli, rode-
sac ganzraxuli gaqvT milebis 
TxrilSi Calagebas swrafCa-
sabmeli mowyobilobis gamoye-
nebiT? 

23. milis TxrilSi Casvebisas, ra 
SemTxvevaSi SeuZlia muSas 
iyos TxrilSi? 

24. ra unda movimoqmedoT Tu 
Txrilis amoRebisas Txrilis 
kideze gamoCnda didi zomis 
qva? 
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25. rogor gamoiTvleba cicxvis 
moculoba. 

26. CamoTvaleT usafrTxoebis 6 
wesi, romlebic gaTvaliswi-
nebuli unda iqnes tvirTis 
cicxviT awevisas.  

27. ra saSiSroeba axlavs ukucic-
xviani satvirTveliT qanobze  
aRmavali mimarTulebiT Cat-
virTvas?  

28. CamoTvaleT usafrTxoebis 3 
wesi, romlebic gaTvaliswine-
buli unda iqnes eqskavatoris  
cicxvis amwed gamoyenebisas.  

29. romeli sayrdeni TaTi unda 
dauSvaT qvemoT pirvelad, ro-
desac muSaobT qanobis gani-
vad? axseniT Tqveni pasuxi. 

30. CamoTvaleT 3 safrTxe, romle-
bic unda gaiTvaliswinoT xe-
tyeze muSaobisas. 

31. ramdenia usafrTxo samuSao 
datvirTva 16mm diametris 
foladis moqnili gvarlis-
Tvis? 

32. CamoTvaleT 6 defeqti romel-
Ta mixedviT xdeba foladis 
moqnili gvarlis wundeba. 

33. ramdenia usafrTxo samuSao 
datvirTva 12mm diametris, 80 
klasis jaWvisaTvis? 

34. CamoTvaleT 6 faqtori, romel-
Ta mixedviT xdeba jaWvis wun-
deba. 

35. rodesac xdeba milis TxrilSi 
Cadeba, ra SemTxvevaSi SeiZleba 
jambaris yulfis cicxvis kbi-
lze  modeba? 

36. raSemTxvevaSi SeiZleba jamba-
ris cicxvis garSemo Semota-
reba tvirTis asawevad? 

37.  jambaris kvadratuli tvirTis 
garSemo Semotarebisas rogor 
icvleba usafrTxo samuSao 
datvirTva? 

38. ra unda Semowmdes savali gzis 
Sesaxeb eqskavatoris transpor-
tirebamde?  

39. CamoTvaleT 6 faqtori, rac 
unda Semowmdes da iyos usafr-
Txo, vidre  daiwyebT eqskava-
toris teqnikur momsaxurebas. 

40. rogor unda SeavsoT manqanis 
saburavebi wylis balastiT? 
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terminologia 
 

amoReba-Cayra (CUT AND FILL) _ 
yrili, romelic ewyoba gruntis an 
qvebis amoRebiT mimdebare terito-
riis asavsebad an mosasworeblad. 

amwis isris moZraoba (LUFFING) _ 
amwis isris awev-daweva. 

brunva (SLEWING) _  RerZis garSemo 
moZraoba, magaliTad, amwis moZraoba 
Tavis sayrden nawilze. 

gamafrTxilebeli saWde (SAFETY 
DECAL) _ manqanaze mikruli gamafr-
Txilebeli aRniSvna. 

gruntis amoReba (EXCAVATION 
WORK) _ miwis samuSaoebi, romle-
bic xorcieldeba gruntis gaWrisas, 
Txrilebis mowyoba-Sevsebisas, kiuve-
tebis, Saxtebis, nayaris, gvirabebis, 
burjebis ormoebis, Webis an arxebis 
mowyobisas da sxva msgavsi samuSa-
oebis Sesrulebisas. 

gruntis SeWra qvemodan (UNDER-
CUT-TING) _ zedmeti gruntis mox-
sna Txrilis gverdis qveda nawili-
dan.  

diametri (DIAMETER) _ wrewiris 
mopirdapire wertilebis SemaerTe-
beli swori xazi, roelic gadis 
wrewiris centrze.  

zRvruli wonasworobis kuTxe/Siga 
xaxunis kuTxe (ANGLE OF REPOSE) _ 
fxvieri Tixis an qviSis yrils aqvs 
misTvis damaxasiaTebe-li forma 
daqanebuli gverdebiT. zRvruli 
wonasworobis kuTxe ewo-deba 
kuTxes, romelsac qmnis fxvi-eri 
gruntis daqanebuli zedapiri 
horizontalur sibrtyesTan.  minima-
luri usafrTxo zRvruli wonas-
worobis kuTxe (nayaris ferdi) aris 
1:1, yvela masalisaTvis qvis garda. 

isari (BOOM) _ amwis gamoweuli 
mxari. 

moWera an gars Semovleba (NIP OR 
REEVE) _  is wertili, sadac jam-
bara imave jambarasTan magrdeba 

Semotarebis Semdeg. moWera an gars 
Semovleba amcirebs usafrTxo samu-
Sao datvirTvas.  

safexuri (BENCH) _ Txrilis an qva-
bulis zedapirze, gverdebze, ked-
lebze an ZirSi safexurebis mowyo-
ba. safexurebis simaRle da sigane 
1,5 metrze meti unda iyos.   

sayure (SHACKLE) _ SemaerTebeli 
rgoli. 

swrafCasabmeli (QUICK HITCH) _  
agregati, romelic erTmaneTTan aka-
vSirebs isars da cvlad mowyobilo-
bas (sakuTnos).  

tvirTi (LOAD) _ aweuli cicxvi an 
ukana cicxvi tvirTiT an tvirTis 
gareSe. 

tvirTis mafiqsirebeli-mimmar-
Tveli bagiri (TAGLINE) _ mcire 
zomis Toki (minimum 16 mm diamet-
ris), romelic gamoiyeneba tvirTis 
gasworebis an mimarTvis mizniT.  

usafrTxo samuSao datvirTva 
(SAFE WORKING LOAD (SWL) _  
maqsimaluri datvirTva, romlis 
aweva SeuZlia manqanas, jambaras an 
mowyobilobebs. 

uSualo datvirTva (DIRECT LOAD) 
_ tvirTi, romelic damagrebulia 
marTobulad modebul cal jamba-
rze.   

ferdo (BATTER) _  qvabulis, Txri-
lis an nayaris (qvis garda)  profi-
li an daqanebuli gverdebi. ferdis 
kuTxe damokidebulia gruntis 
zRvruli wonasworobis kuTxeze. 

Semoficvra (SHORING) _ Senobis, 
konstruqciis, ganaTxaris an Txri-
lis gamagrebis meTodi. 

Cabma (HITCHING) – damagreba. 
“Citis galia” (BIRDCAGE) _  fola-
dis elastikuri jambaris rgolad 
daxveva an gamsxvileba. 

wundebuli (CONDEMNED) _  is, rac 
aRar aris usafrTxo da ar unda 
iqnes gamoyenebuli. 
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jaWvis standarti (GRADE (OF 
CHAIN)) _ jaWvis simtkicis sazomi. 

jambara (SLING) _ amwe-mowyobiloba, 
romelic warmoadgens foladis moq-
nil gvarls, jaWvs an sinTezuri 
masalis gvarls. 

jambaris kuTxe (SLING ANGLE) _  
kuTxe jambaris Stoebs Soris. 

GLOSSARY  

ANGLE OF REPOSE (zRvruli 
wonasworobis kuTxe/Siga xaxunis 
kuTxe) _  A mound of loose clay or sand 
assumes a characteristic shape with sloping 
sides. The angle which a sloping face of loose 
earth makes with the horizontal is known as the 
angle of repose. The minimum safe angle of 
repose (batter) is 1:1 for all material other than 
rock. 
BATTER (ferdo _   The profile or slope of 
the sides of cuttings and embankments other 
than rock. The angle of the batter depends on 
the angle of repose of the soil. 
BENCH (safexuri) _ The stepping of the 
face, sides, walls or bottom of an excavation. 
Benches are more than 1.5 meters deep and 1.5 
meters wide. 
BIRDCAGE (Citis galia) _ A sprin-
ging or enlargement of flexible steel wire rope. 
BOOM (isari ) – The projecting arm of a 
crane. 
CONDEMNED (wundebuli) _  No longer 
safe to use and not to be used. 
CUT AND FILL (amoReba-Cayra) _  An 
excavation formed by removing earth or rock 
materials to fill or level an adjacent site. 
DIAMETER (diametri) _  The length of a 
straight line drawn from one side to the other 
through the centre of a circle. 
DIRECT LOAD (uSualo datvirTva) 
_  A load attached to a single, perpendicular 
sling. 
EXCAVATION WORK (gruntis amo-
Reba) _  Work involved in the breaking of 
ground, excavation or filling of trenches, 
ditches, shafts, drifts, rises, tunnels, pier holes, 

cuttings, benches, wells or canals or any similar 
work. 
GRADE (OF CHAIN) (jaWvis stan-
darti) _  A measure of the strength of 
chain. 
HITCHING (Cabma) _  Attaching. 
LOAD (tvirTi) - The raised bucket or hoe 
with or without a load attached. 
LUFFING (amwis isris moZraoba) _  
Raising or lowering the crane boom. 
NIP OR REEVE (moWera an gars 
Semovleba)  _  The point where the sling 
passes back through itself. Nipping or reeving 
reduces the SWL 
QUICK HITCH (swrafCasabmeli) _  A 
latching device with rapid coupling action 
between the appliance boom termination and 
gear. 
SAFETY DECAL (gamafrTxilebeli 
saWde) _  A warning notice attached to a 
machine. 
SAFE WORKING LOAD (SWL) (usafrT-
xo samuSao datvirTva) _  The 
maximum load which may be lifted by a 
machine, slings or accessories. 
SHACKLE (sayure) _  Coupling link. 
SHORING (Semoficvra ) _ Method of 
supporting a building, structure, excavation or 
trench. 
SLEWING (brunva)  _  Swinging from 
side to side from a pivot. For example, the 
movement of a crane on its base. 
SLING _  Lifting gear made from flexible 
steel wire rope, chain or synthetic material. 
SLING ANGLE _ The angle between the legs 
of slings. 
TAGLINE _  A small rope (a minimum of 16 
mm in diameter) used to steady or guide a load. 

UNDERCUTTING _ Over-excavation at the 
bottom of a trench side wall. 

 



saxelmZRvanelos danarTi 

pirobiTi aRniSvnebi 
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liTonis naglini masalebis profilebis pirobiTi grafikuli aRniSvna 
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sarecxi, sabazano da sapirfareSo mowyobilobebis  pirobiTi
grafikuli  aRniSvnebi 
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eleqtrodanadgarebis pirobiTi grafikuli aRniSvnebi    
principul sqemebze 

denis da Zabvis saxe 

dasaxeleba aRniSvna

1. mudmivi deni 

2. cvladi deni 

3. mudmivi da cvladi denebi 

4. uaryofiTi polaroba 

5. dadebiTi polaroba 

eleqtruli energiis wyaroebi 

dasaxeleba aRniSvna

1. galvanuri elementi an akumulatori 

2. galvanuri an akumulatoruli 

elementebisgan Semdgari batarea 

3. eleqtrogeneratori (saerTo aRniSvna) 

dasaxeleba aRniSvna

1. eleqtrokavSiris xazi (sadeni, kabeli, 

salte (saerTo aRniSvnebi) 

2. moqnili sadeniT ganxorcielebuli 

eleqtrokavSiris xazi; 

3. eleqtrokavSiris xazebis gadakveTa 

4. eleqtrokavSiris xazi ganStoebiT 

5. eleqtrokavSiris xazis moxveva 

6. sadenebs Soris izolaciis dazianeba 

7. miwaze izolaciis dazianeba 

8. korpusze izolaciis dazianeba 

9. damiweba 

eleqtrokavSiris xazebi 
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komutaciuri mowyobilobebi da kontaqturi SeerTebebi 

dasaxeleba aRniSvna

1. dnobadi damcveli (saerTo aRniSvna) 

2. sakomutacio mowyobilobis Camketi kontaqti 

(normalurad Ria) 

3. sakomutacio mowyobilobis “ganmrTveli” kontaqti 

(normalurad Caketili) 

4. sakomutacio mowyobilobis gadamrTveli kontaqti 

5.  eleqtrosiTburi reles kontaqti 

6. gasarTi (daSladi) kontaqturi SeerTebis kontaqti 

7. manWvalisebri bude;  

8. araSladi kontaqturi SeerTebis kontaqti  

9. sampolusiani gamomrTveli 

10.  dasaWerRilakiani gasarTi Camketi kontaqtiT 

11.  dasaWerRilakiani gasarTi ganmrTveli kontaqtiT 

12. gasarTi kontaqturi  SeerTeba 

eleqtromeqanikuri mowyobilobis aRmqmeli nawili 

dasaxeleba aRniSvna

1. eleqtromeqanikuri mowyobilobis (magnituri gamSve-

bis) koWa 

2. eleqtrosiTburi reles aRmqmeli nawili 
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dasaxeleba aRniSvna

1. feromagnituri gulari (magnitogamtari)

2.  induqciurobis koWa (droseli) gularis gareSe

3. induqciurobis koWa (droseli) feromagnituri 

gulariT

4. transformatori gularis gareSe

5.  transformatori feromagnituri gulariT 

6. erTfaziani avtotransformatori feromagnituri 

gulariT

koWas induqciuroba, transformatorebi

 eleqtromanqanebi

dasaxeleba aRniSvna

1. eleqtromanqana

2. eleqtroZrava

3. cvladi denis manqanis statoris gragnili, mud-

mivi denis manqanis mimdevrobiTi agznebis grag-

nili

4. mudmivi denis manqanis paraleluri agznebis 

gragnili, damoukidebeli agznebis gragnili

5. damatebiTi polusebis gragnili

6. statori, statoris gragnili  

7. mokledCarTuli gragniliani rotori 

8. gragniliani, koleqtoriani da jagrisiani 

rotori
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ganaTebis da sasignalo naTurebi

dasaxeleba aRniSvna

1. mzomi maCvenebeli xelsawyo  

2. mzomi maregistrirebeli xelsawyo 

3. mzomi maintegrirebeli xelsawyo 

(eleqtromricxveli)

4. mzomi xelsawyos denis gragnili 

5. mzomi xelsawyos Zabvis gragnili 

eleqtrosazomi xelsawyoebi

dasaxeleba aRniSvna

1. varvarebis naTura, ganaTebisa da sasignalo 

2. sasignalo naTura 

3. ganaTebisa da sasignalo airganmuxtvis naTura 

4. amamuSavebeli (luminescenciuri naTurebisaTvis) 

5. eleqtrozari 

6. eleqtrosirena 

7. sayviri 
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eleqtrodanadgarebis pirobiTi grafikuli aRniSvnebi 
arqiteqturul sqemebze

xazebis, sadenebisa da densadenebis aRniSvnebi

1. sadenis  zogadi aRniSvna

2. 110 voltiani mudmivi denis xazi

3. 50 herciani, 380 voltiani Zabviani samfaziani 

cvladi denis xazi

4. 50 herciani, 6 kilovatiani cvladi denis wredi, 

romelic Sesrulebulia 120mm2 kveTis AAB markis

samZarRviani kabeliT kedelze

5. mudmivi denis xazi, romelic Sesrulebulia 

iatakSi ganlagebuli plastmasis 40 mm diametris 

milSi gatarebuli 50 mm2 kveTis A P markis ori 

calZarRva sadeniT

6. damiwebisa da danulebis xazebi

7. gruntSi Casobili milis dammiweblebi

8. damiwebis magistralebad gamoyenebuli liTonis 

konstruqciebi

9. marTvis, kontrolisa da gazomvis wredis xazebi

10. a. avariuli da dacvis ganaTebis qselebis xazebi;

10. b. igive 36 V da naklebi Zabvis SemTxvevaSi

11. samuSao ganaTebis xazi

12. radiomauwyeblobis xazi

13. televiziis xazi

14. araizolirebuli salteebiT, lentebiTa da 

sadenebiT gayvanili xazebi

15. daxuruli saltis gamtarebi dgarebze

16. daxuruli saltis gamtarebi sakidebze

dasaxeleba aRniSvna
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17. daxuruli saltis gamtarebi kronSteinebze

18. troleibusis xazebi

19. moqnili sadenebi

20. trosis sadenebi

21.a. xazi adis ufro maRal niSnulze

21.b. xazi Camodis ufro maRali niSnulidan

22.a. xazi Cadis ufro dabal niSnulze

22.b. xazi amodis ufro dabali niSnulidan

23.a. sadeni kveTs niSnuls zemodan qvemoT

23.b. sadeni kveTs niSnuls qvemodan zemoT

24. sadenis Ria gayvana baTqaSze

25. sadenis gayvana baTqaSis qveS

26. sadenis gayvana iatakSi

27. sadenis gayvana iatakqveS

28. sadenis gayvana milebSi

29. sadenis gayvana plintusis qveS

30. sadenis gayvana RarSi

31. sadenis gayvana izolatorebze

32. kabelis sadenebi

33. kabelis arxi

34. kabelis tranSea

dasaxeleba aRniSvna
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35. kabelis bloki

36. kabelis gvirabi

37. kabelis Wa

38. gvirabis liuki kabelisaTvis

39. milebSi gayvanili sadenebi, mili gayvanilia Riad

40. mili gayvanilia dafarulad (betonSi, iatakSi, 

gruntSi)  Cadebis niSnulis miTiTebiT

41. sadenebi gadaxurvis qveS gatarebul milebSi

42. Riad gayvanili milebis nakadi

43. dafarulad gayvanili milebis nakadi

44. gadaxurvis qveS gayvanili milebis nakadi

45. zemoT, +0.5 niSnulze aRmarTuli mili

46. qvemoT, -0.2 niSnulze mimarTuli mili

dasaxeleba aRniSvna
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eleqtrodanadgarebis, aparatebisa da mowyobilobebis  pirobiTi 

grafikuli aRniSvnebi

1. eleqtromowyobilobis saerTo aRniSvna

2. cifri 8 – specifikaciaSi poziciis nomeri, romelSic 

miTiTebulia eleqtromowyobilobis dasaxeleba

3. generatoriani mowyobiloba  (zogadi aRniSvna)

4. eleqtroZraviani mowyobiloba  (zogadi aRniSvna)

5. mravalZraviani amZravis mqone mowyobiloba 

6. Zrava-generatori

7. gammarTveli (zogadi aRniSvna)

8. transformatoriani mowyobiloba  (zogadi aRniSvna)

9. mowyobiloba, romelSic ori transformatoria

10. trasformatoruli qvesadguri (zogadi aRniSvna)

11. Ria qvesadguri

12. daxuruli qvesadguri

13. gadasaadgilebeli qvesadguri

14. kondensatoruli batarea

15. akumulatoruli batarea

16. eleqtrogamaTbobeli mowyobiloba (zogadi aRniSvna)

17. mravalZraviani amZravis mqone mowyobiloba 

dasaxeleba aRniSvna
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18. eleqtroqura

19. macivari

20. sarecxi manqana

21. ventilatori

22. saSrobi

23. wylis eleqtrogamacxelebeli

24. WurWlis sarecxi manqana

25. calmxrivi momsaxurebis fari

26. gamanawilebeli fari (magaliTad, erTi SemyvaniT da 

oTxi gamomyvaniT)

27. gamanaTebeli kolofi. wre SeiZleba ar Caixatos

28. ramodenime panelisagan Semdgari fari

29. ormxrivi momsaxureobis fari 

30. Seyvanilobis kolofi

31. gamrTavi SeerTeba;

32. damcav kontaqtiani Stefseluri SeerTeba 

33. Semyvani kolofi momWerebis gareSe

34. Semyvani kolofi momWerebiT

35. eleqtroZravas amamuSavebeli mowyobilobis zogadi 

aRniSvna

36. kontaqtoris aRniSvna

37. sampolusiani kontaqtoris aRniSvna 

dasaxeleba aRniSvna
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38. varskvlavidan samkuTxedze kontaqtoruli 

gadamrTvelis aRniSvna

39. varskvlavidan samkuTxedze gadamrTveli

40. amomrTvelis zogadi aRniSvna

41. sampolusiani amomrTveli

42. orpolusiani gadamrTveli

43. denis mimarTulebis Semcvleli gadamrTveli

44. damcavi amomrTveli

45. maqsimaluri denis sampolusiani damcavi

46. Rilakiani amomrTveli

47. posti 2 Rilakian gamomrTvelze

48. posti 2 Rilakian gamomrTvelze 2 sasignalo 

naTuriT

49. amomrTveli centridanuli amZraviT

50. amomrTveli drois dayenebiT

51. amomrTveli eleqtromagnituri amZraviT

52. temperaturuli amomrTveli

53. tivtiviani amomrTveli

dasaxeleba aRniSvna
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eleqtromowyobilobisa da aparaturis  pirobiTi grafikuli aRniSvna 

arqiteqturul sqemaze  

1. jgufuri samuSao ganaTebis fari

2. jgufuri saavario ganaTebis fari

3. zari

4. avtomaturi amomrTveli

5. marTvis yuTi

6. kedlis masra

7. Sesakidi masra

8. Weris masra

9. magnituri amamuSavebeli

10. marTvis Rilaki

11. mcire simZlavris transformatori

12. Stefselis rozeti Ria gayvanilobisaTvis

13. orpolusiani gaorwverebuli rozeti Ria

gayvanilobisaTvis

14. rozeti damcavi kontaqtiT Ria gayvanilobisaTvis

15. sampolusiani rozeti damcavi kontaqtiT Ria 

gayvanilobisaTvis

16. Stefselis rozeti hermetuli SesrulebiT

17. damcav kontaqtiani Stefselis rozeti hermetuli Ses-

rulebiT

dasaxeleba aRniSvna
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18. orpolusiani rozeti daxuruli gayvanilobisaTvis

19. orpolusiani  gaorwverebuli rozeti daxuruli 

gayvanilobisaTvis

20. orpolusiani rozeti damcavi kontaqtiT daxuruli 

gayvanilobisaTvis

21. sampolusiani rozeti damcavi kontaqtiT daxuruli 

gayvanilobisaTvis

22. orpolusiani gaorwverebuli dacvis amaRlebuli xarisxi

23. sampolusiani damcavi kontaqtiT

24. erTpolusiani amomrTveli Ria gayvanilobisaTvis

25. orpolusiani amomrTveli Ria gayvanilobisaTvis

26. sampolusiani amomrTveli Ria gayvanilobisaTvis

27. erTpolusiani gaorwverebuli amomrTveli Ria 

gayvanilobisTvis

28. erTpolusiani CaSenebuli amomrTveli Ria 

gayvanilobisaTvis

29. orpolusiani gaorwverebuli amomrTveli Ria 

gayvanilobisaTvis

30. erTpolusiani amomrTveli daxuruli gayvanilobisaTvis

31. orpolusiani amomrTveli daxuruli gayvanilobisaTvis

32. sampolusiani amomrTveli daxuruli gayvanilobisaTvis

33. erTpolusiani gaorwverebuli amomrTveli daxuruli 

gayvanilobisaTvis

34. erTpolusiani CaSenebuli amomrTveli daxuruli 

gayvanilobisaTvis

35. orpolusiani amomrTveli dacvis amaRlebuli xarisxiT

dasaxeleba aRniSvna
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36. erTpolusiani gadamrTveli

37. erTpolusiani gadamrTveli dacvis amaRlebuli 

xarisxiT

38. orpolusiani gadamrTveli

39. sampolusiani gadamrTveli

40. sampolusiani gadamrTveli dacvis amaRlebuli 

xarisxiT

41. amomrTveli da Stefselis rozeti

42. ori amomrTveli da rozeti

43. sami amomrTveli da rozeti

44. Weris abrebi

a) varvaris naTurebi;

b) luminescenciuri lampebi

45. Sekiduli abrebi

a) varvaris naTurebi;

b) luminescenciuri lampebi

46. kedlis abrebi

a) varvaris naTurebi;

b) luminescenciuri lampebi

47. CaSenebuli abrebi

a) varvarebis naTurebi;

b) luminescenciuri lampebi

48. luminescenciuri abrebis xazi

49. abrebis saerTo aRniSvna

50. abrebi varvaris naTurebiT

dasaxeleba aRniSvna
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51. abra Zabvis regulirebiT

52. avariuli ganaTebis abra

53. kombinirebuli abra

54. abra gamSvebi mowyobilobis gareSe

55. proJeqtori

56. proJeqtoris zogadi aRniSvna

57. mofenili Suqis proJeqtori

58. mimarTuli Suqis proJeqtori

dasaxeleba aRniSvna





mZime teqnikaze arsebuli
zogi gamafrTxilebeli

warwera
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gafrTxileba! 
 
panelis qveS muSaobs ventila-
tori. rodesac Zravi CarTulia 
paneli daxuruli unda iyos. 
moZravi ventilatoris frTeb-
Tan Sexebam SeiZleba ga-
moiwvios mZime travma!  

zeTis donis maCvenebeli 

ar gaxvritoT an ar daaduRoT rame 
mzidi CarCos zeda, an qveda filaze! 

gafrTxileba! 
 
ar dadgeT am adgilas manqanis mox-
vevisas. maqanis moZrav nawilebTan 
Sejaxebam  SeiZleba gamoiwvios 
mZime travma an sikvdili! 
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gafrTxileba! 
 
arasworad awevam an damagrebam SeiZleba gamoiwvios tvirTis umar-
Tavi moZraoba, rac SesaZlebelia teqnikis an personalis dazianebis 
mizezi gaxdes. 

1. qvemoT mocemuli wona da instruqciebi Seexeba CATERPILLAR–is 
mier damzadebul im manqanebs, romlebic CamoTvlilia; 

2. manqanis awevisas saxsruli SeerTeba unda iyos dafiqsirebuli; 

3. manqanis awevisaTvis gamoiyeneT Sesaferisi gvarlebi da jalam-
brebi. amwe ganaTavseT ise, rom awevisas manqanam SeinarCunos 
horizontaluri mdgomareoba; 

4. sawevi Zelis sigane sakmarisi unda iyos manqanasTan Sexebis Tavi-
dan asarideblad; 

5. manqanis wina mxaris dasamagreblad gamoiyeneT wina RerZze arse-
buli satakelaJo yurebi; 

6. manqanis ukana mxaris dasamagreblad gamoiyeneT ukana CarCos mar-
jvena da marcxena mxares arsebuli satakelaJo yurebi. 

gamoiyeneT manqanis mwarmoeblis mier 
damzadebuli haeris filtri! 
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saxifaToa! 
akumulatoris afeTqebis safrTxe! 
akrZalulia moweva da alis Ria wyaros miaxloeba! 

saxifaToa! 
manqana xSirad moZraobs ukusvliT. 

gafrTxileba! 
 
manqanaze asvlisas an Camosvlisas SesaZloa CamovardeT! 

♦ daicaviT “sami sayrdeni wertilis” wesi! 

♦ arasodes gadmoxteT manqanidan! 

♦ asvla-Camosvlis dros saxiT yovelTvis manqanisken iyaviT 
Sebrunebuli! 

♦ daicaviT safexurebis sisufTave! 

hidravlikuri zeTis avzi; 
 
garemos temperatura;   zeTis tipi; 
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gafrTxileba! 
 
saxifaTo are! 

manqanis muSaobisas kari daketeT! 

gafrTxileba! 
 
iyaviT yuradRebiT! 

muSaobisas gaiTvaliswineT sahaero eleqtrogadamcemi xazebis mde-
bareoba!  
 

frTxilad,  zedapiri cxelia! 

gafrTxileba! 
mxolod mZRoli! mgzavris gadayvana akrZalulia! 
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saxifaToa! 
 
moerideT manqanis moZrav, mbrunav nawilebs! 

ar SexvideT manqanis muSaobis zonaSi! 

saxifaToa! 
 
daicaviT usafrTxo 
distancia! 

gafrTxileba! 
 
sakuTnoebis gamoyenebam 
SeiZleba gamoiwvios 
xmauris donis zrda,  
gamoiyeneT smenis dam-
cavi saSualebebi! 

satakelaJo yuri 

gafrTxileba! 
 

gaikeTeT usafrTxo-
ebis Rvedi! 
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saxifaToa! 
 
gasresis saSiSroeba! 

manqanis gadabrunebis SemTxvevaSi: 

♦ moeWideT saWes; 

♦ gadaixareT manqanis gadaxris sapi-
rispiro mxares; 

♦ fexebi gadgiT ganze; 

♦ ar gadmoxteT! 

gafrTxileba! 
 
operatori movalea: 

♦ Seamowmos wneva pnevmatur 
sistemaSi; 

♦ yoveldRiurad Seamowmos 
zeTis done; 

♦ yoveldRiurad gapoxos saWi-
ro wertilebi; 

♦ yoveldRiurad Seamowmos 
sawvavis done; 

♦ Seamowmos wylis done; 

♦ xelmZRvanelobas moaxsenos 
nebismieri saxis gaumarTa-
obis Sesaxeb. 

gafrTxileba! 
 

rodesac Zrava ar muSaobs da hidravli-
kuri zeTis avzis xufi  ise grilia, rom 
SeiZleba xeliT Sexeba, xufi nel-nela 
gaxseniT ise, rom haeri TandaTan mi- 
ewodos, winaaRmdeg SemTxvevaSi SesaZle-
belia avzi daziandes.  
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SezeTvis wertilebis adgilmdebareoba, informacia momsaxurebaTa 
Soris drois  Sualedisa da zeTis tipis Sesaxeb. 

gafrTxileba!  
 

ar gamoiyenoT es manqana Tu ar gacnobixarT misi eqspluataciisa da 
momsaxurebis saxelmZRvanelos. instruqciebisa da gafrTxilebebis 
ugulebelyofam SeiZleba gamoiwvios teqnikis dazianeba,  adamianebis 
dasaxiCreba an sikvdili! 
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SeikariT usafrTxoebis Rvedi! 

sahaero eleqtrogadacemis xazebTan axlos muSaobisas daicaviT 
usafrTxo distancia! 

kabinaze winidan an zemodan moxvedrili sagani operatoris 
dazianebis an sikvdilis mizezi SeiZleba gaxdes! 

sakuTnos gamocvlis dros darwmundiT, rom WanWikebi damagrebulia. 
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1. teq. momsaxurebaTa Soris intervali aiTvleba muSaobis drois mricxvelis Cvene-
bis mixedviT; 

2. mocemuli teq. momsaxurebaTa Soris intervali Seesabameba  normalur samuSao 
pirobebs, mZime samuSao pirobebSi intervali mcirdeba;  

3. sawvavis maragis Sevsebisas gamorTeT Zrava! 
4. ar gaxsnaT avzis xufi an sadrenaJo sarqveli, rodesac  muSa siTxis temperatura 

maRalia raTa Tavidan aiciloT muSa siTxis amoSxefva. 
5. maRalis wnevis gaqrevis mizniT avzis xufi gaxseniT nela. 
6. daicaviT xelsawyoebis dafis sisufTave, xelsawyos mwobridan gamosvlis 

SemTxvevaSi SecvaleT is axliT. 
7. dawvrilebiTi informacia mocemulia manqanis eqspluataciisa da teqnikuri 

momsaxurebis saxelmZRvaneloSi. 
8. simboloebi: 

▲ - Seamowme 

● - gawminde 
♦ - daamate sapoxi 

■ - Secvale 

daamateT sapoxi manqanis eqspluataciisa da teqnikuri momsaxurebis 
saxelmZRavnelos moTxovnebis Sesabamisad. 
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cicxvis swrafCasabmeli meqanizmis sworad gamoyenebis procedurebi 

gafrTxileba! 
 

1. dauSvebelia damxmare aalebadi 
siTxis gamoyeneba Zravas gasaSve-
bad; 

2. sistemaSi maRali wnevaa, moerideT  
hidravlikuri sistemis dazianebul 
milsadens; 

3. maRali Zabva saxifaToa sicocxli-
saTvis. 
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gafrTxileba! 
 
ukana cicxviani satvirTveliT muSaobisas, manqanis datovebamde an 
isris transportirebisaTvis saWiro mdgomareobaSi dafiqsirebisas 
yovelTvis gaaaqtiureT dgomis muxruWi, xolo gadacemaTa kolofi 
gadaiyvaneT neitralur mdgomareobaSi. zemoT aRniSnulis ugulebe-
lyofam SesaZloa gamoiwvios manqanis moulodneli moZraoba, rac 
SeiZleba personalis dazianebis an sikvdilis mizezi gaxdes. 

samarTavi saxelurebisa da saterfulebis funqciebi 

gafrTxileba! 
muSaobisas daicaviT sifrTxi-
le, cicxviT ar daazianoT is-
ris hidrocilindrebi an 
kabina. 
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gafrTxileba!  
 

ar gamoiyenoT cicxvi manevrirebisaTvis! 

saterfulebis funqciebi 
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usafrTxo datvirTvis cxrili, manqanis makompleqtebeli nawilebis 
zomebis gaTvaliswinebiT. 

moerideT gamacivebel siTxes, gaiTvalis-
wineT manqanis eqspluataciisa da teqni-
kuri momsaxurebis saxelmZRavnelos 
moTxovnebi! 
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usafrTxo datvirTvis cxrili wonisa da manZilis gaTvaliswinebiT 

eqskavatoris satransporto saSualebaze datvirTva-gadmotvirTva ga-
naxorcieleT manqanis eqspluataciisa da teqnikuri momsaxurebis sax-
elmZRavnelos moTxovnebis gaTvaliswinebiT! 

eqskavatoris satransporto 
saSualebaze damagrebisas gaiT-
valiswineT manqanis eqsplua-
taciisa da teqnikuri momsaxu-
rebis saxelmZRavnelos moT-
xovnebi! 
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gafrTxileba! 
 
kabelebis arasworma SeerTebam SeiZleba gamoiwvios afeTqeba, rac 
SeiZleba personalis dazianebis mizezi gaxdes. 
akumulatorebi SeiZleba moTavsebuli iyos sxvadasxva nakveTurSi, Se-
maerTebeli kabelebis gamoyenebisas yovelTvis SeaerTeT akumula-
toris dadebiTi  (+) klema starteris dadebiT  (+) klemasTan, xolo 
kvebis gare wyaros uaryofiTi  (-) klema  starteris uaryofiT  (-) 
klemasTan. (Tu manqanis starters ar gaaCnia uaryofiTi  (-) klema, ma-
Sin  kvebis gare wyaros uaryofiTi  (-) klema SeaerTeT Zravis blok-
Tan). imoqmedeT manqanis eqspluataciisa da teqnikuri momsaxurebis 
saxelmZRavneloSi mocemuli direqtivebis Sesabamisad. 
  



gruntis tipebi da Tvisebebi 
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Tulia 10/22/10. 

7.  Motor Grader - Features: http://www.cat.com/cmms/18077206?x=7 CamotvirTulia 

10/22/10. 

8.  Hydraulic Excavator - Features: http://www.cat.com/cmms/17470733?x=7  CamotvirTu-

lia 10/22/10. 
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didi madloba TanamSromlobisaTvis 
 
 mZime teqnikis operatoris saxelmZRvanelo mravali adamianis 
urTierTTanamSromlobis Sedegia. saqarTvelos ganaTlebisa da mecniere-
bis saministrosa da profesiuli ganaTlebis centrebis direqtorebTan 
mWidro TanamSromlobam didi roli Seasrula saxelmZRvanelos SeqmnaSi. 
saxelmZRvanelo Sedgenil da dabeWdil iqna USAID–is mier dafinansebuli 
“profesiuli ganaTlebis proeqtis” mier (VEP). saxelmZRvanelos 
sxvadasxva nawilebis SemuSavebaSi monawileobdnen samSeneblo dargSi 
moRvawe specialistebi da saerTaSoriso eqspertebi. 

 winamdebare saxelmZRvanelo mravali adamianis Sromis Sedegia. maT 
am  saxelmZRvanelos SeqmniT Tavisi wvlili Seitanes saqarTveloSi ganaT-
lebis xarisxis amaRlebaSi. “profesiuli ganaTlebis proeqts” (VEP) surs,  
Tavisi madliereba gamoxatos qvemoT CamoTvlili pirovnebebis da organi-
zaciebis mimarT, vinc monawileobda saxelmZRvanelos SeqmnaSi: 

 
• giorgi nacvliSvili, zedamxedvelobas uwevda Tarjimnebs da 

monawileobda saxelmZRvanelos SemuSavebaSi; 

• ramaz nacvliSvili, fotografi, gadaiRo  Sps “elit motorsis” da 
Sps ”kavkasus roud projeqtis” kuTvnili mZime teqnikis fotosu-
raTebi; 

• sergo esaZe da Tamaz jorbenaZe, Tarjimnebi; 

• medea bazaZe, redaqtori; 

• “Wood Service” da“Menointernational”, romlebmac mogvawodes arqiteqturuli 
naxazebi; 

• Sps “elit motorss” da Sps ”kavkasus roud projeqts”,   romlebmac  
maTi  kuTvnili mZime teqnikisaTvis fotosuraTebis gadaRebis ne-
barTva mogvces; 

• nensi parksi, nikoloz CaCxiani, saba sariSvili, naTia mRebriSvili, 
lela ruxaZe, giorgi frangiSvili, nuca goguaZe, viqtoria gaCeCilaZe, 
koba fetviaSvili; “kvlevis amrikuli institutebis” koleqtivi, ro-
melmac mravali saaTi miuZRvna saxelmZRvanelos Seqmnas. 

  saxelmZRvanelos Seqmna SeuZlebeli iqneboda amerikeli xalxis 
mxardaWeris gareSe, romelic ganxorcielda amerikis SeerTebuli State-
bis saerTaSoriso ganviTarebis saagentos meSveobiT. 
 
 
USAID–is profesiuli ganaTlebis proeqti saqarTveloSi 
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