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Sesavali 
 

   saavtomobilo mrewveloba warmoadgens civilizebuli 
qveynebis meurneobaTa erT-erT umniSvnelovanes da 
dinamikurad ganviTarebad dargs, ramdenadac dReisaTvis 
saavtomobilo transporti mgzavrTa gadayvanisa da 
tvirTebis gadazidvis yvelaze efeqturi saSualebaa. mis 
ZiriTad upiratesobebs, transportis sxva saxeobebTan 
SedarebiT, warmoadgens: maRali mobiluroba, 
gadazidvebis swrafi organizacia, “karidan karamde” 
mgzavrTa miyvanis da sxvadasxva zomisa da masis 
tvirTebis mitanis SesaZlebloba. yovelive es 
uzrunvelyofs saavtomobilo transportis farTo 
gamoyenebas adamianis moRvaweobis yvela sferoSi da 
moZravi Semadgenlobis parkis ganuxrel zrdas. amJamad 
msoflioSi daaxloebiT 1 miliardi avtomobilia. 
mosalodnelia, rom maTi ricxvi 2030 wlisTvis 2 
miliards miaRwevs. 
   saavtomobilo transportis dadebiTi gavlenis 
miuxedavad qveynis erovnuli ekonomikis ganviTarebaze da 
mosaxleobis cxovrebisa da Sromis pirobebis 
gaumjobesebaze, igi amave dros warmoadgens mometebuli 
safrTxis wyaros. sagzao-satransporto SemTxvevebi gaxda 
Tanamedroveobis seriozuli socialuri da samedicino 
problema. msoflioSi saavtomobilo katastrofebSi 
daRupul adamianTa raodenobam gadaaWarba, erTad 
aRebuli, yvela infeqciuri daavadebiT gardacvlilTa 
raodenobas. jandacvis msoflio organizaciis 
monacemebiT msoflios gzebze yovelwliurad iRupeba 1,2 
milion adamianze meti da 20…50 milioni iRebs travmas. 
swored avariebi gzebze warmoadgens sazogadoebis 
mniSvnelovani Sromisunariani nawilis, 15-dan 44 wlamde 
adamianebis, sikvdilianobisa da dasaxiCrebis ZiriTad 
mizezs, auracxeli materialuri zarali adgeba 
saxelmwifos. amasTan, avtomobili garemos gamonabolqvi 
airebis mavne komponentebiT dabinZurebis da xmauris 
gamomwvevi erT-erTi ZiriTadi wyarocaa. 
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   Sesabamisad, dReisaTvis sagzao moZraobis 
usafrTxoebis amaRleba msoflio masStabiT uaRresad 
aqtualuri problemaa, romelic mraval faqtors moicavs: 
eqspluataciisaTvis SedarebiT usafrTxo da saimedo 
avtosatransporto saSualebebis Seqmna, maTi drouli da 
xarisxiani teqnikuri momsaxureba, mZRolTa fsiqo-
fiziologiuri da profesiuli momzadebis donis 
amaRleba, savali nawilis xarisxis gaumjobeseba, sagzao 
moZraobis organizaciis srulyofa da a.S. 
   sagzao moZraobis usafrTxoebis erT-erTi 
mniSvnelovani komponenti satransporto saSualebaTa 
konstruqciuli usafrTxoebaa, radgan satransporto 
procesis ganmsazRvrel kompleqsSi “mZRoli-avtomobili-
gza-garemo”, avtomobili da misi konstruqciuli 
usafrTxoeba umniSvnelovanes rols asrulebs. 
avtomobilebis gamoSvebis zrdas Tan sdevs maTi 
saeqspluatacio da teqnikuri parametrebis gaumjobeseba. 
amasTan, avtomobilis ama Tu im modelis usafrTxoeba _ 
erT-erTi gadamwyveti faqtoria, romelic gansazRvravs 
mis popularobas da bazarze warmatebas. amitom, axali 
teqnologiebis da konstruqciebis, agreTve sxvadasxva 
teqnikuri sistemebis da mowyobilobebis Seqmna da 
srulyofa, romlebic zrdis avtomobilis usafrTxoebas 
_ msoflios mowinave saavtomobilo kompaniebis 
saqmianobis umniSvnelovanesi mimarTulebaa. 
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1. avtomobilis konstruqciuli usafrTxoeba 

da misi saxeebi 

 
   sagzao moZraobis usafrTxoeba Tanamedroveobis erT-
erTi umniSvnelovanesi problemaa. misi ganmsazRvreli 
mniSvnelovani faqtoria avtomobilis konstruqciuli 
usafrTxoeba, radgan konstruqciuli parametrebi 
mniSvnelovan gavlenas axdens sagzao moZraobis 
usafrTxoebaze. saxeldobr, avtomobilis weviT-
Cqarosnuli da samuxruWo dinamika, mdgradoba, 
marTvadoba, komfortuloba, informatuloba da sxva, 
saSualebas iZleva ganisazRvros ramdenad pasuxobs 
avtomobilis konstruqcia misi usafrTxo eqspluataciis 
moTxovnebs. marTalia zogierT SemTxvevaSi avtomobils 
yvelaze metad  moeTxoveba avtomobilis swrafsvlianoba 
(saswrafo daxmarebis da teqnikuri daxmarebis manqanebi, 
sportuli avtomobilebi, mikroavtobusebi), didi 
tvirTamweoba (satvirTo avtomobilebi, avtobusebi) an 
maRali gamavloba (sasoflo-sameurneo daniSnulebis 
manqanebi, mTagorian pirobebSi momuSave da samxedro 
avtomobilebi) da a.S., magram yvela SemTxvevaSi, 
gamonaklisis gareSe, aucilebel moTxovnas warmoadgens 
avtomobilis maRali konstruqciuli usafrTxoeba. 
Sesabamisad, avtomobilis konstruqciuli usafrTxoeba 
warmoadgens mis ZiriTad maxasiaTebels, romlis amaRleba 
sagzao moZraobis usafrTxoebis gazrdis aucilebeli 
pirobaa. amitom Tanamedrove avtomobilebis konstruqciis 
Semdgomi srulyofa, warmoadgens sagzao-satransporto 
SemTxvevebis Semcirebis mniSvnelovan mimarTulebas.  
   avtomobilis konstruqciuli usafrTxoebis 
moTxovnaTa Tanaxmad, mas unda hqondes iseTi teqnikuri 
da saeqspluatacio maxasiaTeblebi, rom Semcirdes 
sagzao-satransporto SemTxvevebis moxdenis albaToba, 
mZRols unda SeeZlos saimedod marTos avtomobili, 
xolo avtoavariis SemTxvevaSi, rac SeiZleba naklebi 
ziani miadges mis monawileebs da mcire iyos 
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materialuri zarali. sxva sityvebiT, konstruqciuli 
usafrTxoeba aris avtomobilis konstruqciul da 
saeqspluatacio TvisebaTa erToblioba, romlebic 
saSualebas iZleva Tavidan iqnas acilebuli sagzao-
satransporto SemTxveva, xolo moxdenis SemTxvevaSi 
Semcirdes misi simZime _ minimaluri ziani miadges 
adamianebs da garemos. 
   konstruqciuli usafrTxoeba iyofa aqtiur, pasiur, 
avariisSemdgom da ekologiur usafrTxoebaTa saxeebad. 
es dayofa pirobiTia. igi saSualebas iZleva sxvadasxva 
dargis specialistebis yuradReba gamaxvilebuli iqnas 
konkretuli sakiTxebis gadawyvetaze da xels uwyobs 
TiToeuli mimarTulebiT saTanado sainJinro 
RonisZiebebis gatarebas. 
   avtomobilis aqtiuri usafrTxoebis qveS igulisxmeba 
konstruqciul gadawyvetilebaTa, teqnikur saSualebaTa 
da RonisZiebaTa erToblioba, gamiznuli sagzao-
satransporto SemTxvevis Tavidan acilebis da misi 
moxdenis albaTobis Semcirebisken. aqtiuri usafrTxoebis 
uzrunvelyofis saSualebebs miekuTvneba avtomobilis 
konstruqciis elementebi, romlebic ganicdian mZRolis 
aqtiur zemoqmedebas, rogoricaa: avtomobilis samuxruWo, 
marTvis, sakurso mdgradobis sistemebi, informatulobis 
saSualebebi da a.S. 
   avtomobilis pasiuri usafrTxoebis qveS igulisxmeba 
konstruqciuli da teqnikuri saSualebebis erToblioba, 
romlebic amcirebs sagzao-satransporto SemTxvevis 
Sedegis simZimes, im SemTxvevaSi Tu avaria gardauvalia.  
pasiuri usafrTxoebis uzrunvelyofis saSualebebs 
miekuTvneba avtomobilis konstruqciis elementebi, 
romlebic moqmedeben moZraobis monawileTa mxridan 
aqtiuri Carevis gareSe da SesaZleblobas iZlevian 
SenarCunebul iqnas moZraobis monawileTa (mZRolis, 
mgzavrebis da qveiTebis) sicocxle da janmrTeloba, 
gadasatani tvirTis daculoba. ganasxvaveben avtomobilis 
Sida da gare pasiur usafrTxoebebs.  
   Sida pasiuri usafrTxoeba iTvaliswinebs avtomobilis 
salonis SigniT travmasaSiSi detalebis ar arsebobas 
(unamsxvrevo qarsaridi mina da energoSTanmTqmeli saWis 
sveti, xelsawyoebis panelis da salonis rbili da 
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elastiuri masalebiT mopirkeTeba da sxva), Sejaxebis 
dros salonSi adamianTa gadaadgilebis SemzRudvel 
saSualebebs (usafrTxoebis Rvedebi da usafrTxoebis 
baliSebi), bavSvebis usafrTxod gadayvanis saSualebebs, 
bargis da instrumentebis saimedo damagrebas da a.S. 
   gare pasiuri usafrTxoebis konstruqciuli 
RonisZiebebia avtomobilis gare maxvilad gamoweuli 
nawilebis (farebi, gverdiTi xedvis sarkeebi, karis 
saxelurebi da sxva) ar arseboba, avtomobilis wina da 
ukana nawilebSi energoSTanmTqmeli elementebis 
(dempfirebadi Zara, bamperebi) gamoyeneba da sxva. 
   avtomobilis avariisSemdgomi usafrTxoeba aris misi 
unari Seamciros sagzao-satransporto SemTxvevis Sedegis 
simZime misi moxdenis Semdeg. es Tviseba axasiaTebs 
avtomobilis SesaZleblobas, swrafad moxdes sagzao-
satransporto SemTxvevis Sedegis likvidacia da 
aRikveTos axali avariuli situaciis warmoqmnis safrTxe. 
avariisSemdgomi usafrTxoeba mdgomareobs avtomobilis 
konstruqciis TaviseburebebSi, romlebic saSualebas 
iZleva avariis Semdeg Tavidan iqnas acilebuli 
avtomobilis aaleba da afeTqeba, moxdes adamianebis 
swrafi evakuacia. am mizniT, avtomobilis konstruqcia 
unda iTvaliswinebdes karis saketebis blokirebas da 
saWiroebis SemTxvevaSi maTi advilad gaxsnis 
SesaZleblobas, avariuli evakuaciis saSualebebs 
(saevakuacio liukebi), ZravSi gaCenili xanZris Camqrob da 
sawvavis avzSi aalebis sawinaaRmdego nivTierebebis 
avtomaturad Semfrqvev mowyobilobebs, salonis iseTi 
masalebiT mopirkeTebas, romlebic wvisas ar gamoyofen 
mavne nivTierebebs, salonis hermetulobis SenarCunebas 
wyalSi CaZirvis SemTxvevaSi da sxva.     

   avtomobilis ekologiuri usafrTxoeba aris misi unari, 
eqspluataciis procesSi minimaluri ziani miayenos 
moZraobis monawileebs da garemos. mavne zemoqmedebis 
aRkveTisa da Semcirebis sakonstruqtoro RonisZiebebi 
ZiriTadad gulisxmobs, gamonabolqvi airebis 
toqsikurobis da satransporto xmauris raodenobrivad 
da xarisxobrivad minimalur doneebamde dayvanas. A 

   sagzao-satransporto  SemTxvevis moxdenamde da 
moxdenis sawyis fazaSi, rodesac mZRols aqvs 
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avtomobilis moZraobis xasiaTis Secvlis SesaZlebloba, 
upirvelesi mniSvneloba eniWeba avtomobilis aqtiuri 
usafrTxoebis funqcias. sagzao-satransporto SemTxvevis 
kulminaciur fazaSi, rodesac avtomobils dakarguli 
aqvs marTvadoba, mdgradoba da mZRoli qmediTuunaroa 
avtomobilze  aqtiuri zemoqmedebis TvalsazrisiT, 
wamyvan mniSvnelobas iZens pasiuri usafrTxoeba. sagzao-
satransporto SemTxvevis daskvniT fazaSi ki umTavres 
mniSvnelobas iZens avariisSemdgomi usafrTxoeba. 
ekologiuri usafrTxoeba avtomobilis yoveldRiuri 
eqspluataciis Semadgeneli nawilia, riTac Zireulad 
gansxvavdeba avtomobilis konstruqciuli usafrTxoebis 
sxva saxeebidan, romlebic ZiriTadad Tavs iCenen sagzao-
satransporto SemTxvevis dros. 
   avtosatransporto saSualebebis konstruqciul 
usafrTxoebaze moTxovnebis saerTaSoriso xasiaTidan 
gamomdinare, gaeros evropis ekonomikuri komisiis Sida 
transportis komitetis farglebSi, dawyebulia da 
mimdinareobs samuSaoebi sagzao moZraobis usafrTxoebis 
gazrdis mizniT erTiani moTxovnebis Sesaqmnelad. 
pirveli iyo “SeTanxmeba meqanikuri satransporto 
saSualebebis mowyobilobaTa detalebisa da nawilebis, 
oficialurad damtkicebis erTiani pirobebis Sesaxeb”, 
romelic miRebuli iqna evropis saxelmwifoebis mier 1958 
wlis 20 marts q.JenevaSi (Sveicaria). am xelSekrulebis 
farglebSi qveyana-monawileebi amuSaveben normebs, 
romlebic Seicavs erTian moTxovnebs avtosatransporto 
saSualebebisadmi da maTi gamocdis meTodebisadmi.  
   dReisaTvis miRebulia mravali miTiTeba 
(saerTaSoriso, regionaluri, saxelmwifo), romlebic 
exeba satransporto saSualebaTa usafrTxoebas da 
gavlenas axdens avtomobilis konstruqciis Semdgom 
ganviTarebaze. amitom maTi Sesruleba, warmoadgens 
avtomobilebis konstruqciuli usafrTxoebis 
parametrebis da mTlianobaSi maTi teqnikuri donis 
amaRlebis stimuls da erTdroulad Sefasebis mkacr 
kriteriums.  
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    2. aqtiuri usafrTxoeba 

 

2.1. orkonturiani samuxruWo sistemebi 

 

   avtomobilis erT-erT ZiriTad  saeqspluatacio 
Tvisebas, romelic gavlenas axdens misi moZraobis 
usafrTxoebaze, warmoadgens samuxruWo dinamika, romlis 
realizebis sisrule da optimaluroba dakavSirebulia 
samuxruWo meqanizmebis konstruqciul SesaZleblobebTan, 
teqnikuri mdgomareobis donesa da moqmedebis 
efeqturobasTan sxvadasxva saeqspluatacio pirobebSi. 
avtomobilis usafrTxoeba warmoudgenelia efeqturi 
samuxruWo sistemis gareSe, romelic unda 
uzrunvelyofdes mis Senelebas da gaCerebas nebismier 
sagzao situaciaSi, radgan avtomobilis damuxruWebis 
intensiuroba xSirad sagzao-satransporto SemTxvevis 
Tavidan acilebis SesaZleblobas ganapirobebs. 
   evrokavSiris moTxovnaTa Sesabamisad, Tanamedrove 
avtomobili aRWurvili unda iyos muSa, avariuli da 
sadgomi  samuxruWo sistemebiT.     
   muSa samuxruWo sistema, romlis ZiriTadi 
daniSnulebaa avtomobilis siCqaris regulireba 
moZraobis nebismier pirobebSi. igi unda uzrunvelyofdes 
80 km/sT-mde siCqariT moZravi msubuqi avtomobilis 
Senelebas 5,8 m/wm2-ze ara naklebi sididiT, muxruWis 
saterfulze 50 kg-mde ZaliT zemoqmedebis dros. 
   avariuli samuxruWo sistema saTadarigoa da 
gamoiyeneba muSa sistemis mtyunebis SemTxvevaSi. igi 
uzrunvelyofs avtomobilis Senelebas ara nakleb 2,75 
m/wm2 sididiT. 
   sadgomi samuxruWo sistema gaCerebul avtomobils 
akavebs adgilze da zogjer SeTavsebulia avariulTan. 
   SesaZlebelia meoTxe e.w. damxmare samuxruWo sistemis 
arsebobac, romlis daniSnulebaa avtomobilis mudmivi 
siCqaris SenarCuneba xangrZlivi drois ganmavlobaSi. igi 
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ZiriTadad gamoiyeneba didi tvirTamweobis satvirTo 
avtomobilebze da didi tevadobis avtobusebze. 
   avtomobilis aqtiuri usafrTxoeba mniSvnelovnad 
izrdeba, erTkonturianis magivrad, orkonturiani muSa 
samuxruWo sistemis gamoyenebiT. samuxruWo sistemis 
dazianeba, magaliTad, hermetizaciis darRveva samuxruWo 
siTxis gaJonvis Sedegad aramWidro SeerTebebidan an 
gaglejili rezinis Slangidan, erTkonturiani muSa 
samuxruWo sistemis SemTxvevaSi, iwvevs avtomobilis 
samuxruWo sistemis mTlianad mwyobridan gamosvlas da 
mtyunebas yvela samuxruWo meqanizmSi. amisgan 
gansxvavebiT, orkonturiani muSa samuxruWo sistemis 
dros, erTi konturis mtyuneba ar iwvevs meore konturis 
mwyobridan gamosvlas, romelic ganagrZobs muSaobas.  
   orkonturiani samuxruWo sistemis masiuri gamoyeneba 
daiwyes 1987 wlis Semdeg gamoSvebul avtomobilebze. 
amJamad yvela msubuq avtomobilze gamoiyeneba 
orkonturiani muSa samuxruWo sistema, romlis sami 
ZiriTadi sqemaa gavrcelebuli (nax.1): a) “paraleluri” 
(2+2),  b) “diagonaluri” (2+2) da g) “Sereuli” (4+2). 
   orkonturian muSa samuxruWo sistemaSi gamoiyeneba 
orkonturiani samuxruWo hidravlikuri amZravi (1), 
romelsac aqvs mTavari samuxruWo cilindris Semdeg  
damoukideblad moqmedi muSa samuxruWo konturebi (3) da 
(4), romelTagan TiToeuli Tavis samuxruWo meqanizmTanaa 
dakavSirebuli. aseve sistemaSi CarTulia samuxruWo 
siTxis wnevis regulatori (2). mTavari samuxruWo 
cilindri Sedgeba ori dguSisgan, romelTagan TiToeuli 
inarCunebs wnevas calkeul konturSi. muxruWis 
saterfulze zemoqmedeba gadaadgilebs konturebis 
dguSebs mTavar samuxruWo cilindrSi da wnevis dacema 
erT-erT konturSi, ar iwvevs meore konturis mwyobridan 
gamosvlas, SesaZlebelia avtomobilis damuxruWeba da 
gaCereba.  
   “paraleluri” (2+2) sqemis dros, avtomobilis wina da 
ukana Tvlebis samuxruWo meqanizmebi paraleluradaa 
CarTuli. erT konturs moyavs moqmedebaSi wina RerZis, 
xolo meores _ ukana RerZis samuxruWo meqanizmebi. am 
sqemis naklovaneba isaa, rom wina RerZi uzrunvelyofs 
samuxruWo Zalebis realizaciis 60…70%-s, xolo ukana _ 
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mxolod 30…40%-s. amitom, erT-erTi konturis mwyobridan 
gamosvlis SemTxvevaSi samuxruWo manZili TiTqmis samjer 
izrdeba. 
 

 

                 

a)                      b)                      g) 

nax.1. orkonturiani muSa samuxruWo sistemebi:  
a)“paraleluri” (2+2) sqema; b)“diagonaluri” (2+2) sqema;  

g)“Sereuli” (4+2) sqema; 1-hidravlikuri amZravi; 2-samuxruWo 
siTxis wnevis regulatori; 3,4-muSa samuxruWo konturebi 

 

   “diagonaluri” (2+2) sqemis SemTxvevaSi, erT konturs 
moqmedebaSi moyavs marjvena wina da marcxena ukana 
Tvlebis, xolo meores _ marcxena wina da marjvena ukana 
Tvlebis samuxruWo meqanizmebi. romelime konturis 
dazianebis SemTxvevaSi samuxruWo manZili mxolod 
orjer izrdeba.  
   “Sereuli” (4+2) sqemis dros, erT konturs moqmedebaSi 
moyavs yvela Tvlis, xolo meores _ mxolod ori wina 
Tvlis samuxruWo meqanizmebi. am dros uzrunvelyofilia 
wina Tvlebis samuxruWo Zalis 2/3-is realizacia. 
romelime konturis mtyunebis SemTxvevaSi, samuxruWo 
manZili izrdeba mesamediT. es sqema yvelaze usafrTxoa, 
magram amave dros SedarebiT rTulia da ZviradRirebuli.  
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2.2.  muxruWebis antiblokirebis sistema 

 

   rogorc cnobilia, avtomobilis efeqturi marTva, maT 
Soris misi damuxruWeba, damokidebulia gzis zedapirTan 
Tvlebis SeWidulobaze. avtomobilis mkveTr 
damuxruWebas, gansakuTrebiT svel da molipul gzebze, 
xSirad mosdevs erTi an ramdenime Tvalis blokireba, 
gamowveuli imiT, rom samuxruWo meqanizmebis mier 
ganviTarebuli samuxruWo momenti aWarbebs Tvlis 
gzasTan SeWidulobis Zalas, romelic Tavis mxriv 
damokidebulia avtomobilis Tvalze mosul wonaze, gzis 
safaris mdgomareobaze, salteebSi haeris wnevasa da 
proteqtoris naxatze. dablokili Tvali ki ar brunavs, 
aramed srialebs da amitom sul mcire gverdiTi Zalis 
moqmedebac ki iwvevs Tvlis mocurebas. am dros 
avtomobili   xdeba sruliad umarTavi, igi kargavs 
marTvadobas da mdgradobas da, Sesabamisad, 
mniSvnelovnad izrdeba samuxruWo manZilic. 
statistikuri monacemebiT, sagzao satransporto 
SemTxvevebis 10% xdeba yinulze, Tovlze, sveli 
asfaltis safarze avtomobilis wina Tvlebis 
blokirebis gamo, rodesac mZRols ar SeuZlia Secvalos 
avtomobilis moZraobis mimarTuleba.  
   gamocdili mZRolebi Tvlebis blokirebas ebrZvian 
muxruWis saterfulze fexis mravaljeradi swrafi 
daWera-aSvebiT, riTac axerxeben damuxruWebas ise, rom 
SeinarCunon Tvlebi blokirebis zRvarze da ar dauSvan 
avtomobilis mocurebis SesaZlebloba. muxruWebis 
antiblokirebis sistema akeTebs igives, rasac gamocdili 
mZRoli, oRond ufro swrafad da efeqturad, adamianis 
monawileobis gareSe.  
   muxruWebis antiblokirebis sistema, cnobili inglisuri 
abreviaturiT ABS (Antilock Brake System), avtomobilis 
aqtiuri usafrTxoebis mniSvnelovani elementia. misi 
daniSnulebaa avtomobilis damuxruWebis dros Tvlebis 
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blokirebis Tavidan acileba da am gziT, misi 
marTvadobis da mdgradobis SenarCuneba. amasTan, 
avtomobilis samuxruWo manZili ABS-is gamoyenebisas, mis 
gareSe damuxruWebasTan SedarebiT, mcirdeba 10…15%-iT. 
garda amisa avtomobili ABS-iT damuxruWebis mTeli 
drois ganmavlobaSi marTvadia.  
   avtomobilis damuxruWebis dros, samuxruWo sistemis 
damatebiTi mowyobiloba gankuTvnili Tvlebis 
blokirebis aRsakveTad, pirvelad dapatentebuli iqna 
germaniaSi, jer kidev 1936 wels firma Bosch-is inJinrebis 
mier. namdvilad efeqturi antiblokirebis sistemis Seqmna 
ki SesaZlebeli gaxda mxolod me-20 saukunis 70-ian 
wlebSi. pirveli seriuli avtomobili, aRWurvili ABS-iT, 
myidvelis moTxovnis Sesabamisad, iyo Mersedes Benz-is S 

klasis W116 seriis avtomobili gamoSvebuli 1979 wels. 
mas Semdeg ABS-ebs iyenebs msoflios yvela wamyvani 
avtomwarmoebeli Tavis avtomobilebze. isini gaxdnen 
samuxruWo sistemis nawili jer Zvirfas da sportul, 
Semdeg SedarebiT iaffasian avtomobilebzec. ABS-ebma  
me-20 saukunis 70-iani wlebis Semdeg didi cvlileba 
ganicades. rogorc ki gaCnda marTvis eleqtronuli 
blokis kompiuteriT Secvlis SesaZlebloba, ABS-is 
funqcionaluri SesaZlebloba mkveTrad gaizarda, 10-jer 
gadidda maTi swrafmoqmedeba, mniSvnelovnad Semcirda 
masa. 1992 wlidan antiblokirebis sistemebi Sedis 
Mersedes-is markis da mogvianebiT BMW-s me-7 seriis yvela 
avtomobilis standartul kompleqtaciaSi, xolo 2008 
wlis 1 ivlisidan ABS  aucilebeli gaxda avtomobilebis 
evropeli mwarmoeblebisTvis.  
   ABS-ebi iyofa: or-, sam- da oTxkonturian sistemebad. 
   orkonturian ABS-Si gamoiyeneba sami sensori, 
romlebic dgeba wina Tvlebze da mTavari gadacemis 
wamyvan  kbilanaze. maT unari aqvT samuxruWo Zala 
areguliron mxolod wyvilad, TiToeul RerZze.  
   orkonturianisgan gansxvavebiT, samkonturiani ABS 

saSualebas iZleva ganxorcieldes TiToeuli wina Tvlis 
damoukidebeli marTva, magram erTnair samuxruWo 
gavlenas axdens orive ukana Tvalze.   
   yvelaze efeqturad muSaobs, SedarebiT rTuli da 
Zvirad Rirebuli, oTxkonturiani ABS, romelic 
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avtomobilebze dgeba 1985 wlidan. masSi gamoiyeneba oTxi 
sensori _ calke yovel Tvalze, rac TiToeul Tvalze 
samuxruWo Zalis individualurad regulirebis 
saSualebas iZleva. Aam dros yoveli Tvali kontroldeba 
damoukideblad da samuxruWo wneva avtomaturad icvleba 
mxolod dablokili Tvlis mimarT, rac SesaZleblobas 
iZleva yovel Tvalze miRebuli iqnas sagzao pirobebis 
Sesabamisi optimaluri samuxruWo momenti da rogorc 
Sedegi _ minimaluri samuxruWo manZili.  
   ABS-is konstruqcia araa Zalian rTuli, magram iTxovs 
daproeqtebis, warmoebis da eqspluataciis metad maRal  
kulturas. ABS dgeba avtomobilis saStato samuxruWo 
sistemaze misi konstruqciis cvlilebis gareSe.  
   antiblokirebis sistemis muSaobas aqvs cikluri 
xasiaTi da cikli Sedgeba sami fazisgan: wnevis 
SenarCuneba, Semcireba, gazrda. 
   nax.2-ze warmodgenilia   antiblokirebis sistema (ABS) 

Teves, romelsac aqvs Tvlis brunvis siCqaris oTxi 
sensori (3) _ TiTo avtomobilis TiToeul Tvalze. 
sensori warmoadgens induqciuri koWasa da Tvlis RerZze 
damagrebuli kbila rotoris erTobliobas. igi 
afiqsirebs Tvlis brunvis siCqaris mimdinare 
mniSvnelobas, gardaqmnis mas eleqtrul signalad da 
gadascems ABS-is marTvis eleqtronul bloks (8), romlis 
eleqtronika mudmivad aanalizebs sensorebisgan uwyvetad 
momdinare signalebs. marTvis blokis gankargulebis 
Sesabamisad, hidravlikuri Semsrulebeli mowyobiloba (6) 
uSualod aregulirebs wnevas samuxruWo sistemaSi. 
   hidravlikuri Semsrulebeli mowyobiloba 
romelTanac dakavSirebulia wina (4) da ukana (5) 
muxruWebis muSa konturebi, aerTianebs Semdeg 
konstruqciul elementebs: SemSvebi da gamomSvebi 
eleqtromagnituri sarqvelebi; wnevis akumulatorebi; 
ukumiwodebis tumbo eleqtroZraviT da madempfirebeli 
kamerebi. 
   hidravlikur blokSi yoveli Tvalis samuxruWo 
cilindrs Seesabameba erTi SemSvebi da erTi gamomSvebi 
sarqveli, romlebic aregulireben Tvlis muxruWSi 
wnevas da Sesabamisad damuxruWebis Zalas. 
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   rodesac romelime brunvis siCqaris sensori gadascems 
signals Sesabamisi Tvalis SesaZlo blokirebis Sesaxeb, 
maSinve marTvis eleqtronuli bloki gadascems 
hidravlikur Semsrulebel mowyobilobas gankargulebas 
Sesabamisi SemSvebi sarqvelis daxurvis Sesaxeb da 
Sesabamisad, am Tvalis muxruWis wina (1) an ukana (2) 
suportebze samuxruWo siTxis miwodeba Sewydeba. 
gamomSvebi sarqveli am dros aseve daxurulia. xdeba 
wnevis SenarCuneba samuxruWo sistemaSi da samuxruWo 
Zala rCeba mudmivi. samuxruWo saterfulze (9) Semdgomi 
daWera samuxruWo sistemaSi wnevas ar zrdis. 
 
 

 
   

nax.2. antiblokirebis sistemis (ABS) Teves kvanZebis ganlagebis 
sqema: 1-wina Tvlis samuxruWo suporti; 2-ukana Tvlis 
samuxruWo suporti; 3-sensori; 4-wina muxruWebis  muSa 

konturebi; 5-ukana muxruWebis muSa konturi; 6-hidravlikuri 
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Semsrulebeli mowyobiloba; 7-eleqtruli rele; 8-ABS-is 
marTvis eleqtronuli bloki; 9-muxruWis saterfuli; 10-anTebis 

gasaRebi; 11-sakontrolo naTura 
 

 
   Tvalis gagrZelebuli blokirebis SemTxvevaSi, marTvis 
bloki gansazRvravs Tvlis uecari gaCerebis moments da 
aRebs gamomSveb sarqvels. SemSvebi sarqveli am dros 
rCeba daketili. samuxruWo siTxe gadaedineba wnevis 
akumulatorSi. xdeba wnevis dacema samuxruWo sistemaSi 
da samuxruWo momentis Semcireba Tvalze. wnevis 
Semcirebis Sesabamisad, muxruWis xundebi ramdenadme 
moeSveba, Tvali ar muxruWdeba da Tvlis brunva 
aRsdgeba. wnevis akumulatoris arasakmarisi tevadobis 
SemTxvevaSi, ABS-is marTvis bloki muSaobaSi rTavs 
ukugadacemis tumbos, romelic gadatumbavs namet 
samuxruWo siTxes madempfirebel kameraSi da amcirebs 
wnevas samuxruWo sistemaSi. mZRoli am dros SeigrZnobs 
muxruWis saterfulis pulsacias. 
   rogorc ki Tvali isev daiwyebs brunvas, maSinve 
SemSvebi sarqveli gaiReba, gamomSvebi sarqveli ki 
daixureba da wneva samuxruWo sistemaSi isev gaizrdeba.  
   Tu es wneva isev meti aRmoCndeba Tvali isev 
muxruWdeba da cikli Tavidan meordeba. avtomobilis 
Tvalis damuxruWebis da Tavisufali brunvis aseTi 
cikli Zalian swrafad warmoebs (wamSi ramdenjerme) da 
grZeldeba avtomobilis gaCerebamde an muxruWis 
saterfulis aSvebamde. rac ufro metia ciklebis 
raodenoba, miT metia damuxruWebis efeqtianoba. ciklebis 
raodenoba Tanamedrove ABS-Tvis wamSi 25-mde meryeobs.  
   ABS irTveba avtomobilis anTebis gasaRebis (10) 
CarTvisTanave da amoqmeddeba avtomobilis 7 km/sT-ze 
meti siCqariT moZraobis dros. ABS ar iTiSeba. sistemaSi 
gaTvaliswinebulia damcavi eleqtruli reles (7) 
arseboba.    sistemis gaumarTaobas ityobineba ABS-is 
sakontrolo naTura (11) xelsawyoebis panelze. 
   ABS-is gamoyenebisas gansxvavebulia avtomobilis 
damuxruWebis teqnika. araa saWiro muxruWis saterfulze 
fexis daWera-aSveba, radgan es gamorTavs ABS-s. 
eqstremaluri damuxruWebis dros saWiroa erTxel miWera 
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muxruWis saterfulze da misi Sekaveba avtomobilis 
gaCerebamde. ABS TviTon avtomaturad moaxdens 
damuxruWebas Tvlebis blokirebis gareSe. ABS-is 
muSaobis SegrZneba SesaZlebelia damaxasiaTebeli xmiT 
da pulsaciiT, romelic muxruWis saterfulze miWeris 
dros gadaecema mZRolis fexs.  
   muxruWebis antiblokirebis sistema, garda 
avtomobilebisa, gamoiyeneba matareblebsa da 
TviTmfrinavebSi. sarbolo manqanebSi ABS ar gamoiyeneba, 
radgan gamomdinare rbolebis specifikidan, sportsmeni 
iyenebs aqselerators da muxruWs ara mxolod gaqanebisa 
da damuxruWebisTvis, aramed manqanis marTvisTvisac.  
rbolis dros gamoyenebuli specialuri xerxebis 
arsenali sakmaod farToa da ABS-is ZiriTadi principi _ 
ar misces Tvlebs blokirebis saSualeba, am dros 
miuRebelia, radgan zogierTi ileTis Sesrulebisas 
blokireba xelsayrelia. 
   ABS-is wamyvan mwarmoebels msoflioSi warmoadgens 
firma Bosch. mis garda cnobili mwarmoebeli firmebia: 
Bendix (gamoiyeneba Chrysler-is da Jeep-is avtomobilebSi), 
Delphi  (Ford, GMC, Chrysler), Kelsey-Hayes (Ford, Chevy, Dodge trucks-
is srulamZravian avtomobilebSi), Nippondenso (Infiniti, Lexus), 

Sumitomo (Mazda, Honda, Ford Escort), Toyota (Toyota-s pikapebSi). 
 

 
 
 

 

 

2.3. aqtiuri usafrTxoebis sistemebi 

  

   Tanamedrove avtomobilebSi muxruWebis 
antiblokirebis sistemis garda gamoiyeneba aqtiuri 
usafrTxoebis sxva sistemebi, romelTa mokle 
daxasiaTeba qvemoTaa mocemuli: 
   1) sakurso mdgradobis an dinamikuri stabilizaciis 
sistema, romlis daniSnulebaa avtomobilis marTvadobis 
da mdgradobis SenarCuneba kritikuli situaciis 
winaswari gamovlenisa da misi Tavidan acilebis xarjze. 
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   mwarmoeblis mixedviT ansxvaveben sakurso mdgradobis 
Semdeg sistemebs: ESP (Electronic Stability Programme _ 
gamoiyeneba umetes evropul da amerikul avtomobilebze); 
ESC (Electronic Stability Control _ Honda, Kia, Hyundai); DSC 

(Dynamic Stability Control _ BMW, Jaguar, Rover); DSTC (Dynamic 

Stability Traction Control _ Volvo); VSA (Vehicle Stability Assist _ 
Honda, Acura); VSC (Vehicle Stability Control _ Toyota); VDC (Vehicle 

Dynamic Control _ Infiniti, Nissan,  Subaru); VDIM (Vehicle Dynamics 

Integrated Management  _ Toyota). 
   sakurso mdgradobis sistema warmoadgens avtomobilis 
aqtiuri usafrTxoebis sistemis SedarebiT maRal dones. 
garda muxruWebis antiblokirebis sistemisa, masSi Sedis 
samuxruWo Zalebis ganawilebis sistema,  diferencialis 
eleqtronuli blokirebis sistema da antibuqsirebis 
sistema. 

   sakurso mdgradobis ESP sistemis sqema warmodgenilia 
nax.3-ze, sadac: 1 aris sakompensacio kasri, 2-muxruWebis 
vakuumuri gamaZlierebeli, 3-muxruWis saterfulis 
mdgomareobis sensori, 4-samuxruWo sistemaSi wnevis 
sensori, 5-marTvis bloki, 6-ukumiwodebis tumbo, 7-wnevis 
akumulatori, 8-madempfirebeli kamera, 9-wina marcxena 
samuxruWo meqanizmis amZravis SemSvebi sarqveli, 10-wina 
marcxena samuxruWo meqanizmis amZravis gamomSvebi 
sarqveli, 11-ukana marjvena samuxruWo meqanizmis amZravis 
SemSvebi sarqveli, 12-ukana marjvena samuxruWo meqanizmis 
amZravis gamomSvebi sarqveli, 13-wina marjvena samuxruWo 
meqanizmis amZravis SemSvebi sarqveli, 14-wina marjvena 
samuxruWo meqanizmis amZravis gamomSvebi sarqveli, 15-
ukana marcxena samuxruWo meqanizmis amZravis SemSvebi 
sarqveli, 16-ukana marcxena samuxruWo meqanizmis amZravis 
gamomSvebi sarqveli, 17-wina marcxena samuxruWo 
cilindri, 18-wina marcxena Tvlis brunvis sixSiris 
sensori, 19-wina marjvena samuxruWo cilindri, 20-wina 
marjvena Tvlis brunvis sixSiris sensori, 21-ukana 
marcxena samuxruWo cilindri, 22-ukana marcxena Tvlis 
brunvis sixSiris sensori, 23-ukana marjvena samuxruWo 
cilindri, 24-ukana marjvena Tvlis brunvis sixSiris 
sensori, 25-gadamrTveli sarqveli, 26-maRali wnevis 
sarqveli, 27-monacemTa gacvlis salte. 
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nax.3. sakurso mdgradobis sistemis (ESP) sqema  
 

   sakurso mdgradobis sistemis muSaobis principi 
SemdegSi mdgomareobs: mosalodneli saavario situaciis 
gansazRvra warmoebs saborto kompiuteris mier mZRolis 
moqmedebisa da avtomobilis moZraobis parametrebis 
Sedarebis gziT. im SemTxvevaSi, rodesac mZRolis 
moqmedeba (moZraobis sasurveli parametrebi) gansxvavdeba 
avtomobilis moZraobis faqtiuri parametrebisgan, 
CairTveba sistema. sensorebidan miwodebuli signalebis 
safuZvelze, sakurso mdgradobis eleqtronuli sistema 
aaqtiurebs usafrTxoebis Sesabamis sistemebs da 
avtomaturad marTavs maT muSaobas. 
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   2) samuxruWo Zalis ganawilebis sistema EBD (Electronic 

Brake Force Distribution). Tanamedrove msubuqi avtomobili isea 
mowyobili, rom ukana RerZze modis naklebi datvirTva, 
vidre winaze. mkveTri damuxruWebis dros simZimis 
centris win gadaadgilebis gamo xdeba ukana RerZze 
datvirTvis damatebiTi Semcireba, ramac SeiZleba 
gamoiwvios ukana Tvlebis dablokva. amitom, avtomobilis 
sakurso mdgradobis SesanarCuneblad wina Tvlebis 
blokireba unda daiwyos ufro adre vidre ukana Tvlebis, 
rasac uzrunvelyofs EBD sistema.  

   samuxruWo Zalis ganawilebis sistemis daniSnulebaa 
ukana RerZis samuxruWo Zalis marTvis xarjze ukana 
Tvlebis blokirebis aRkveTa. igi warmoadgens muxruWebis 
antiblokirebis sistemis programul gafarToebas da 
iyenebs ABS-is konstruqciul elementebs. 
   3)  diferencialis eleqtronuli blokirebis sistema 
EDS (Elektronische Differenzialsperre). misi daniSnulebaa  
molipul gzaze avtomobilis adgilidan daZvrisa da 
gaqanebis dros Tvlebis buqsirebis Tavidan acileba, 
wamyvani Tvlebis  wamuxruWebis xarjze. sistema 
gaaqtiurdeba erT-erTi wamyvani Tvlis gasrialebis 
SemTxvevaSi. is axdens mosrialebuli Tvalis 
damuxruWebas, romlis drosac izrdeba Tvalze 
gadacemuli mabruni momenti. sistema muSaobs 0-dan 80 
km/sT-mde siCqareebis diapazonSi. 
   4) antibuqsirebis sistema. misi daniSnulebaa wamyvani 
Tvlebis buqsirebis aRkveTa. Tanamedrove avtomobilebSi 
ZiriTadad gamoiyeneba antibuqsirebis Semdegi sistemebi: 
ASR (Automatic Slip Regulation, Acceleration Slip Regulation _ dgeba 
avtomobilebze Mercedes, Volkswagen, Audi da sxva); ASC (Anti-

Slip Control _ BMW); A-TRAC (Active Traction Control _ Toyota); 
DSA (Dynamic Safety _ Opel); DTC (Dynamic Traction Control _ 
BMW); ETC (Electronic Traction Control _ Range Rover); ETS 

(Electronic Traction System _ Mercedes); STC (System Traction Control 

_ Volvo); TCS (Traction Control System _ Honda); TRC (Traking Control 

_ Toyota).  

   diferencialis eleqtronuli blokirebis sistemisgan 
gansxvavebiT antibuqsirebis sistemaSi gaTvaliswinebulia 
Zravas simZlavris gamoyenebis SesaZlebloba da igi 
efeqturia avtomobilis moZraobis siCqareebis mTel 
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diapazonSi. dabal siCqareebze Tvlebis buqsirebis 
Tavidan acilebas sistema uzrunvelyofs wamyvani 
Tvlebis wamuxruWebis xarjze, analogiurad EDS 

sistemisa. xolo 80 km/sT-ze meti siCqariT moZraobisas 
damuxruWebis Zala avtomaturad regulirdeba Zravadan 
gadacemuli mabruni momentis cvlilebis xarjze.  
    5) avariuli damuxruWebis sistema BA (Brake Assist). esaa 
muxruWebis hidravlikur sistemaSi wnevis marTvis 
eleqtronuli sistema, romelic muxruWis saterfulis 
moZraobis siCqaris da masze  zemoqmedebis Zalis 
mixedviT afiqsirebs, adgili aqvs Tu ara avariul 
damuxruWebas da saWiroebis SemTxvevaSi zrdis wnevas 
samuxruWo sistemaSi miliwamebis ganmavlobaSi, amcirebs 
ra avtomobilis muxruWebis amuSavebis dros. sistema 
gansakuTrebiT efeqturia avtomobilis maRal siCqareebze 
moZraobis dros. 
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3. pasiuri usafrTxoeba 

 
3.1. usafrTxo Zara 

 
   avtomobilis pasiuri usafrTxoebis mniSvnelovani 
elementia Zara, romlis konstruqcia unda 
uzrunvelyofdes sagzao-satransporto SemTxvevis dros 
mZRolisa da mgzavrebis, agreTve tvirTis maqsimalur 
dacvas dazianebisgan. am TvalsazrisiT Tanamedrove 
avtomobilis Zaris konstruqcia gansxvavdeba Zveli 
modelis avtomobilebisgan, romelTa Zarebi warmoadgenda 
erTnairi sixistis mTlian konstruqcias. marTalia 
avariis dros igi ganicdida nakleb deformirebas, magram 
dartymis energia mTlianad gadaecemoda uSualod 
salonSi msxdomT da dabal siCqareebzedac ki iwvevda maT 
mZime dazianebebs. Tanamedrove avtomobilSi, romelTa 
moZraobis siCqare da did siCqareze Sejaxebis albaToba 
mniSvnelovnadaa gazrdili, pasiuri usafrTxoebis 
gazrdis mizniT, Zaris konstruqcia araTanabari 
sixistisaa (nax.4). avtomobilis wina (1) da ukana (2) 
nawilebi mzaddeba SedarebiT rbili, advilad 
deformirebadi masalebisgan, romlebic STanTqamen 
dartymis kinetikur energias da Sejaxebis Sedegad 
warmoqmnil inerciul datvirTvebs ar gadascemen salonis 
Siga  sasicocxlo sivrceSi; xolo salonis karkasi (3), 
sadac imyofebian mZRoli da mgzavrebi, warmoadgens 
maqsimalurad xist da mtkice konstruqcias, romelic 
icavs Sig msxdomT dazianebebisgan.  

F  

nax.4. Tanamedrove avtomobilis usafrTxo Zara: 
1-wina nawili; 2-ukana nawili; 3-salonis xisti karkasi 
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   amrigad, usafrTxo Zaris koncefciiT, maSin rodesac 
Zaris wina da ukana nawilebi sakuTari deformaciis 
xarjze unda STanTqavdnen dartymis energias, karkasis 
detalebi ar unda icvlidnen Tavis formas Sejaxebis 
Sedegad, raTa saimedod daicvan Sig msxdomni 
dazianebebisgan. salonis karkasis sixiste amcirebs 
avariis dros sajdomis gadaadgilebis SesaZleblobas 
sxva elementebis (saWe, xelsawyoebis paneli, karebi) 
mimarT, romlebsac SeuZliaT kontaqtisas ziani miayenon 
mgzavrebs. am mizniT karkasis konstruqciaSi gamoiyeneba 
mtkice da gansakuTrebiT mtkice foladebi, Zlier 
datvirTul zonebSi gamoyenebuli konstruqciuli 
elementebi mzaddeba cxeli Stampvis meTodiT da a.S. 
   yvelaze Zlier dartymiT datvirTvebs adgili aqvs 
frontaluri Sejaxebis dros, amitom avariis es SemTxveva 
gansakuTrebul yuradRebas imsaxurebs. frontaluri 
Sejaxebisas avtomobilis Zaris wina da ukana nawilebis 
energoSTanTqmiTi Tvisebebi miiRweva gofrirebuli 
kolofa profilebis gamoyenebiT; ZabvaTa koncentraciis 
wertilebSi Rrmulebis da Sverilebis CarTviT; grZivi 
Zalovani elementebis _ lonJeronebis specialuri 
konstruqciebiT, romlebic Sedgeba ganivi amonaWerebis, 
Rrmulebisa da naxvretebis mqone, StampviT an 
wertilovani SeduRebiT awyobili detalebisgan da sxva. 
aseTi  konstruqciebi mTlianad Zaris sixistes ar 
amcireben, xolo Sejaxebis SemTxvevaSi garmoniseburad 
ikecebian da asruleben kumSvis buferebis rols. garda 
centraluri lonJeronebisa, aseTive buferebi aqvT sxva 
Zalovan elementebs _ ganivebs, ganmbrjenebs da a.S. 
erTobliobaSi isini winidan da uknidan qmnian 
deformaciis zonebs, riTac uzrunvelyofen dartymis 
energiis CaxSobas. 
   avtomobilis saxuravis sixistis gasazrdelad, raTa 
man gauZlos gadabrunebis Sedegad warmoqmnil 
vertikalur datvirTvebs, gamoiyeneba erTmaneTTan xisti 
grZivi kavSirebis mqone damatebiTi TaRovani 
vertikaluri gamaZlierebeli elementebi. vertikaluri 
elementebi Tavis Tavze iReben maT sibrtyeSi moqmed 
datvirTvebs, xolo maT Soris arsebuli xisti grZivi 
kavSirebiT xdeba erT adgilze modebuli datvirTvebis 
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gadanawileba mezobel vertikalur elementebze. grexis 
da Zvris Zabvebis racionaluri ganawileba aseve 
uzrunvelyofilia iatakis da karebebis panelebiT. 
   gverdiTi Sejaxebis dros, umniSvnelovanes 
konstruqciul elementebs, romlebic Rebuloben 
gverdiTi dartymis ZiriTad energias, warmoadgenen Sua 
dgari,   romelic anawilebs dartymis energias saxuravsa 
da karkasze, da karebebi. maTi damzadebisTvis gamoiyeneba 
zemtkice masalebi.  
   yvelaze sust rgols Zaris gare garsacmSi 
warmoadgens karebi, radgan masze, mis saketze da 
anjamebze grZivi, ganivi da vertikaluri mimarTulebebiT 
moqmedebs didi datvirTvebi. avariis dros karebi icavs 
salons masSi ucxo sxeulebis moxvedrisgan. isini ar 
unda iRebodes, raTa ar dairRves salonis saerTo 
sixiste da mgzavrebi ar gadmocvivdnen salonidan. 
karebis  damcavi Tvisebis gazrdisTvis gamoiyeneba 
gamaZlierebeli kronSteinebi da usafrTxoebis 
diagonaluri Zelebi, romlebic ar aZleven maT 
saSualebas daigrixon. amerikuli da Sveduri 
standartebiT, karebs unda hqondes saimedo saketebi, 
romelTa Camketi mowyobiloba moqmedebaSi moiyvaneba 
avtomobilis Signidan, xolo karebis klitis saketelebi 
da anjamebi unda uZlebdnen minimalur datvirTvebs 
grZivi (11 kn) da ganivi (9 kn) mimarTulebebiT.  
   avtomobilebis rig modelebSi Zaris foladis 
elementebTan erTad gamoiyeneba aluminis konstruqciebi. 
foladisa da aluminis racionaluri gamoyeneba 
saSualebas iZleva Semcirdes Zaris masa da amave dros 
miRweul iqnas Zaris konstruqciis sixistisa da 
simtkicis maRali maCveneblebi. 
   Zaris Tanamedrove usafrTxo konstruqciebi 
uzrunvelyofs mgzavrebis gazrdil usafrTxoebas 
sagzao-satransporto SemTxvevis dros. Tumc,  
remontvargisianobis TvalsazrisiT arapraqtikulia, 
radgan avariis dros adgili aqvs deformirebadi 
elementebis mniSvnelovan dazianebebs. isini aRdgenas 
aRar eqvemdebareba da saWiroebs axliT Secvlas, rac 
sakmaod Zviri jdeba. 
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3.2. saWiT marTvis usafrTxo konstruqciebi 

 
   sagzao moZraobis usafrTxoebaze moqmed erT-erT 
mniSvnelovan faqtors warmoadgens avtomobilis saWiT 
marTvis meqanizmebis muSaobis saimedooba da maTi 
Sesabamisoba usafrTxoebis moTxovnis pirobebTan. amitom 
avtomobilis konstruirebis dros saWiT marTvis 
meqanizmebis daproeqtebas gansakuTrebuli yuradReba 
eniWeba. 
   saWiT marTvas, rogorc avtomobilis aqtiuri 
usafrTxoebis elements waredgineba Semdegi ZiriTadi 
moTxovnebi: marTvis moxerxebuloba da siadvile; 
moZraobis mocemuli mimarTulebis SenarCunebis 
saimedooba, rogorc sworxazovani moZraobis, ise 
moxvevis dros. 
   aseve gansakuTrebuli mniSvneloba eniWeba, saWiT 
marTvis usafrTxo konstruqcias, avtomobilis pasiuri 
usafrTxoebis uzrunvelyofids TvalsazrisiT. 
winaRobaze frontaluri Sejaxebis dros, saWiT marTvis 
sistemas SeuZlia mZRols miayenos seriozuli travma. 
statistikuri monacemebiT, am saxis sagzao-satransporto 
SemTxvevebis 40%-Si mZRolis dasaxiCrebis mizezi swored 
saWea, romlis lilvi da Tvali Sejaxebisas 
gadaadgildeba salonis SigniT mZRolis mimarTulebiT 
da iwvevs mis travmirebas. 
   saWiT marTvis sistema usafrTxod iTvleba Tu saWis 
lilvis dinamikuri gadaadgileba salonSi, avtomobilis 
uZrav winaRobaze Sejaxebis dros, ar aRemateba 127 mm-s, 
avtomobilis nebismieri modelisaTvis, miuxedavad 
mZRolis mimarT saWis Tvlis mdebareobisa. 70 km/sT 
siCqariT moZravi avtomobilis uZrav winaRobaze 
Sejaxebisas ki saWis lilvi mZRolis mimarTulebiT 
gadaadgildeba 300…400 mm-ze, rac mZRolis gulmkerdis 
mZime dazianebis da letaluri Sedegis mizezi SeiZleba 
gaxdes.  
   amgvarad, travmausafrTxo saWiT marTvis sistemis 
damuSaveba warmoadgens erT-erT konstruqciul 
RonisZiebas, romelic uzrunvelyofs avtomobilis pasiur 
usafrTxoebas. usafrTxo saWis konstruqciul 
saSualebebs ganekuTvneba sagzao-satransporto 
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SemTxvevis dros mZRolze saWis Tvlis dartymis Zalis 
SemzRudveli da dartymis energiis STanmTqmeli 
mowyobilobebi. maTi arseboba icavs mZRols rogorc 
sikvdilisgan, aseve sicocxlisaTvis saSiSi 
dasaxiCrebebisagan 80 km/sT-mde siCqareebiT moZraobis 
drosac ki. 
   mZRolze saWis Tvlis dartymis SemzRudveli da 
dartymis energiis STanmTqmeli mowyobilobebi SeiZleba 
daiyos oTx ZiriTad jgufad: 
   1. mowyobilobebi Semdgari iseTi elementebisgan, 
romlebic irRveva garkveuli sididis RerZuli Zalis 
zemoqmedebiT, aseTebia Wraze momuSave sogmanebi da 
moqlonebi, gaglejaze momuSave darezinebuli qsovilebi, 
gamomwnexi milisebi (magaliTad, Volvo-s markis 
avtomobilebze);    
   2. kardanis saxsriani dasakeci saWis lilvebi (Porsche, 

Fiat);     
   3. mowyobilobebi, romlebic  zRudavs RerZul 
datvirTvas da gadaadgilebas saWis lilvis drekadi 
deformaciis sididis farglebSi (Ford); 
   4. mowyobilobebi, romlebic urTierTgadaadgilebad 
elementebs Soris xaxunis Zalebis zemoqmedebiT zRudavs 
RerZul datvirTvas da STanTqavs dartymis energias.  
      nax.5-ze warmodgenilia Tanamedrove msubuq 
avtomobilebSi gamoyenebuli saWiT marTvis usafrTxo 
konstruqciis sqemebi deformaciamde da deformaciis 
miRebis Semdeg mdgomareobiT: a) orkardaniani daSladi 
zeda sayrdenebiT, b) orkardaniani, g) erTkardaniani 
elastikuri quroTi, d) energoSTanTqmadi mowyobilobiT 
da teleskopuri svetiT, e) teleskopuri svetiT da 
daSladi an moZravi zeda sayrdeniT, v) Ria saWis lilviT 
da zeda deformirebadi sayrdeniT, z) ori teleskopuri 
elementiT, T) xisti saWis svetiT, i) orkardaniani 
winaswar moxrili saWis lilviT. 
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nax.5. msubuqi avtomobilis saWiT marTvis usafrTxo 
konstruqciis sqemebi: deformaciamde-          ; 

                   deformaciis Semdeg- 
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3.3. usafrTxoebis Rvedebi 
 
   Tanamedrove avtomobilebze pasiuri usafrTxoebis 
yvelaze gavrcelebuli saSualebaa usafrTxoebis 
Rvedebi. isini warmoadgens, avtomobilis mkveTri 
damuxruWebis an sagzao-satransporto SemTxvevis dros, 
adamianis avtomobilis salonSi gadaadgilebis 
SemzRudvel da adgilze dammagrebel individualur 
saSualebas. 
   jandacvis msoflio organizaciis monacemebiT 
usafrTxoebis Rvedebis gamoyeneba sagzao-satransporto 
SemTxvevis dros, 40...50%-iT amcirebs sasikvdilo Sedegis 
risks winmjdomi mZRolisa da mgzavrisTvis da 25...75%-iT 
ukana savarZelze mjdomi mgzavrebisTvis. yvelaze mZime 
travmebi avariis dros, iseTi rogoricaa qala-tvinis da 
xerxemlis dazianeba, menj-barZayis motexiloba da sxva, 
xdeba usafrTxoebis Rvedebis gamouyeneblobis 
SemTxvevaSi, xolo letaluri Sedegi SeiZleba dadges 
avtomobilis 20 km/sT siCqariT moZraobis drosac ki. 
usafrTxoebis Rvedebis gamoyenebisas, adamianis 
gadarCenis Sansi, sagzao-satransporto SemTxvevis 
saxeobis mixedviT, 65 km/sT-ze meti siCqariT moZraobis 
drosacaa. 
   unda aRiniSnos, rom travmirebis Tavidan acilebis 
TvalsazrisiT, usafrTxoebis Rvedebi erTnairad 
mniSvnelovania rogorc wina ise ukana sajdomebisTvis. 
   saavtomobilo usafrTxoebis Rvedebi pirvelad 
dapatentebuli iqna 1907 wels. igi warmoadgenda TeZoebze 
Sesakrav qamrisebr Rvedebs da iSviaTad gamoiyeneboda. 
1920 wlidan daiwyes usafrTxoebis Rvedebis gamoyeneba 
sarbolo manqanebze. 1951 wels amerikelebma Seqmnes Y-
ebri Rvedebi, romlebic mucelze ikvreboda. marTalia es 
konstruqcia zrdida adamianis fiqsaciis xarisxs, magram 
manac ver miiRo farTo gavrceleba, radgan mouxerxebeli 
iyo gamoyenebisTvis (gansakuTrebiT qalebisTvis).  
usafrTxoebis Rvedebis ganviTarebis saqmeSi 
mniSvnelovani etapi iyo aviaciis inJiner nils bolinis 
mier 1957 wels gamogonili samwertiliani V-ebri 
usafrTxoebis Rvedebi, romlebic dResac farTod 
gamoiyeneba. aseTi RvedebiT aRWurvili pirveli seriuli 
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avtomobilebi iyo firma Volvo-s 1959 wlis P120 Amazon da 
PV544 modelis avtomobilebi. me-20 saukunis 60-iani 
wlebidan usafrTxoebis Rvedebma myarad moikida fexi 
avtomobilebSi, xolo 1967 wlidan maTi dayeneba 
avtomobilebis wina savarZlebze, xolo 1978 wlidan _ 
ukana sajdomebze aucilebeli gaxda. cxovrebiseulma 
gamocdilebam da sakanonmdeblo zomebma usafrTxoebis 
Rvedebis gamoyeneba 1970-dan 1987 wlamde msoflioSi 
gazarda 20-dan 70%-mde. dReisaTvis usafrTxoebis 
Rvedebis gamoyeneba norma gaxda praqtikulad yvela 
qveyanaSi, xolo maTi gamoyenebis pirobebi regulirdeba 
adgilobrivi kanonebiT. bevri Tanamedrove msubuqi 
avtomobili aRWurvilia avtomaturi mowyobilobiT, 
romelic avtomobils ar aZlevs adgilidan daZvris 
saSualebas, vidre salonSi myofi yvela mgzavri ar 
Seikravs Rveds. xolo zogierTi sadazRvevo kompania ar 
axdens sagzao-satransporto SemTxveviT gamowveuli 
zaralis anazRaurebas dazaralebulTaTvis, Tu isini ar 
iyvnen mibmuli usafrTxoebis RvedebiT.  
   saqarTvelos kanoni sagzao moZraobis usafrTxoebis 
Sesaxeb, gansazRvravs mZRolis valdebulebas 
usafrTxoebis Rvedebis gamoiyenebis Sesaxeb: mZRoli 
valdebulia meqanikuri satransporto saSualebis (garda 
im satransporto saSualebisa, romlis konstruqcia ar 
iTvaliswinebs usafrTxoebis Rvedebs) marTvisas 
isargeblos usafrTxoebis RvediT da uzrunvelyos 
misgan marjvena (an marcxena) mxares mjdomi mgzavris mier 
usafrTxoebis RvediT sargebloba avtomagistralze 
(aseve saavtomobilo gzaze, sadac satransporto 
saSualebis moZraoba nebadarTulia 80 km/sT-ze meti 
siCqariT), garda adgilobrivi mniSvnelobis da qalaqebis 
teritoriaze arsebuli saavtomobilo gzebisa. kanonis 
darRvevisTvis, saqarTvelos administraciul 
samarTaldarRvevaTa kodeqsis 1181 muxlis _ “meqanikuri 
satransporto saSualebiT moZraobisas mZRolis an 
mgzavris mier usafrTxoebis Rvedis gamouyenebloba” 
mixedviT, gaTvaliswinebulia mZRolis dajarimeba 20 
laris odenobiT. 
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   Camagrebis adgilebis ricxvis mixedviT ganasxvaveben:  
or-, sam-, oTx-, xuT- da eqvswertilian usafrTxoebis 
Rvedebs. 
   mravalwertiliani konstruqcia saSualebas iZleva 
avariis dros Rvedis dawola sxeulis zedapirze 
Tanabrad gadanawildes, rac mniSvnelovnad amcirebs 
xerxemlis da Sinagani organoebis travmis safrTxes.  
   orwertiliani (qamrisebri) usafrTxoebis Rvedebi 
gamoiyeneba avtomobilis ukana sajdomze Sua Rvedis 
saxiT. 
   samwertiliani usafrTxoebis Rvedebi (V-ebri, 
diagonalur-qamrisebri) simartivisa da moxerxebulobis 
gamo warmoadgens usafrTxoebis Rvedis ZiriTad saxes. 
   oTxwertiliani usafrTxoebis Rvedebi dgeba sportul 
avtomobilebze. seriuli avtomobilebisTvis is 
warmoadgens perspeqtiul konstruqcias. 
   xuT- da eqvswertiliani usafrTxoebis Rvedebi 
gamoiyeneba sarbolo manqanebSi, agreTve bavSvebis 
damagrebisTvis. 
   usafrTxoebis Rvedis moqmedebis principi 
dafuZnebulia dablokvaze. avtomobilis winaaRmdegobaze 
Sejaxebis dros, adamianis sxeuli inerciiT ganagrZobs 
win moZraobas. am momentSi usafrTxoebis Rvedi iblokeba 
da afiqsirebs adamians sajdomze. arsebobs blokirebis 
ori xerxi: blokireba avtomobilis da TviT 
usafrTxoebis Rvedis moZraobis (inerciis) Sedegad.   
   usafrTxoebis Rvedma (nax.6), rom efeqturad 
Seasrulos Tavisi daniSnuleba _ saimedod daamagros 
adamiani adgilze, is unda mWidrod ekvrodes sxeuls da 
amave dros ar unda zRudavdes mis moZraobas, xels ar 
unda uSlides avtomobilis marTvas. Rvedis sigrZe iseTi 
unda iyos, rom gulmkerdsa da diagonalur Tasmas (2) 
Soris Tavisuflad gadiodes xelisguli, xolo qamris 
Tasma (4) mWidros unda ekvrodes TeZoebs. Rvedis sigrZis 
Secvla warmoebs regulatoriT (3). Rvedis SekvrisTvis 
ena (5) idgmeba saketSi (7). Rvedis Sexsna xdeba saketis 
saxelurze (6) dawoliT. moxsnis Semdeg ena (5) idgmeba 
zesadebis (1) jibeSi. 
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nax.6. samwertiliani usafrTxoebis Rvedebi: 1-zesadebi; 
2-diagonaluri Tasma; 3-regulatori; 4-qamris Tasma;  

5-ena; 6-saketis saxeluri; 7-saketi 
 

   Zalzed mniSvnelovania usafrTxoebis Rvedebis 
daWimvis swore regulireba da morgeba adamianis 
sxeulze. me-20 saukunis 70-iani wlebis bolodan, Rvedebis 
daWimvis arasworad regulirebis problema moixsna 
damWimav mowyobilobiani inerciuli TviTregulirebadi 
usafrTxoebis Rvedebis gamoCenis Semdeg, rodesac 
daiwyes avtomaturi damWimebis dayeneba Rvedis 
blokirebis mowyobilobasTan erTad. sainercio koWa 
uzrunvelyofs nebismieri kompleqtaciis adamianis 
sxeulze Rvedis mWidrod Semokvras, xolo misi 
blokireba warmoebs mxolod mniSvnelovani aCqarebebis 
warmoqmnis SemTxvevaSi.  
   avtomaturad blokirebadi Rvedebis gamoyenebis dros 
SeiZleba negatiuri roli iTamaSos tansacmlis sqelma 
fenam, Tu RreCo sxeulsa da Rveds Soris aRmoCndeba 
sakmaod didi. es qmnis Tavisebur baliSs, romelic xels 
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uSlis Rvedis mWidro kontaqts adamianis sxeulTan. 
Sejaxebis dros jer xdeba baliSisebri RreCos STanTqma 
da amitom usafrTxoebis Rvedi adamianis Sekavebas iwyebs 
dagvianebiT. aseTma Seyovnebam SeiZleba gamoiwvios is, 
rom mgzavri Tavs miartyavs qarsarid minas an gaxsnili 
usafrTxoebis baliSiT miiRebs saxifaTo dartymas. 
amitom, bolo dros  usafrTxoebis Rvedebze gaCnda 
specialuri damWimi mowyobilobebi, romlebic 
amuSavdebian im SemTxvevaSi, Tu aCqarebis sidide 
gadaaWarbebs dasaSveb mniSvnelobas. Rvedis avtomaturi 
daWimva, amcirebs agreTve arasworad Sekvris albaTobas.  
   firma Ford-is mier avtomobil Ford Explorer-is 2010 wlis 
modelisTvis msoflioSi pirvelad iqna SemoTavazebuli 
gasaberi usafrTxoebis Rvedebi, romlebic iTavseben 
tradiciuli usafrTxoebis Rvedebis da pnevmobaliSis 
Tvisebebs (nax.7). 
 

 

 

 

 

1 

 

3 

 

2 

 
nax.7. firma Ford-is  gasaberi usafrTxoebis Rvedebi: 

1-gasaberi usafrTxoebis Rvedi; 2-Cveulebrivi  
usafrTxoebis Rvedi; 3-manekeni 

 

   gasaberi usafrTxoebis Rvedi (1) gankuTvnilia ukana 
sajdomze ganTavsebuli mgzavrebis (3) ukeTesi 
dacvisTvis. am siaxlem unda gamoricxos Cveulebrivi 
usafrTxoebis RvedebiT (2) gamowveuli travmebi. 
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frontaluri an gverdiTi Sejaxebis dros, gasaberi 
usafrTxoebis Rvedis gazrdili diametri ufro 
efeqturad akavebs mgzavrs im mdgomareobaSi, romelSic 
is zis. garda amisa, Sejaxebis dros, gasaberi Rvedis 
meqanikuri zemoqmedeba mgzavris gulmkerdze, Cveulebriv 
RvedTan SedarebiT 5-jer naklebia.  
   aRsaniSnavia aseve amerikuli avtomobilebis 
usafrTxoebis Rvedebi, romlebic evropulisgan 
gansxvavebiT Sedgeba ori calkeuli _ diagonaluri da 
saqamre Rvedebisgan, romlebic ikvreba individualurad. 
amasTan aucilebelia orives erTdroulad gamoyeneba, 
radgan mxolod erT-erTi maTganis gamoyeneba mZime 
Sedegs iwvevs.  
   usafrTxoebis Rvedebi gaTvaliswinebulia, upirveles 
yovlisa, saSualostatistikuri zrdasruli 
adamianisTvis, amitom Sejaxebis dros maRalia 
usafrTxoebis RvedebiT Sekruli bavSvis travmirebis 
albaToba. ar SeiZleba mgzavris muxlebze mjdomi bavSvis 
usafTxoebis RvedebiT damagreba, xolo 12 wlamde asakis 
bavSvisTvis aucilebelia bavSvis usafrTxoebis dacvis 
individualuri saSualebis gamoyeneba.  
   usafrTxoebis Rvedis konstruqciis elementebis unari 
aiTvison mniSvnelovani gamWimavi Zala da uzrunvelyon 
dartymis kinetikuri energiis sakmaod didi nawilis 
STanTqma, warmoadgens erTjerads. dasaSvebze meti 
datvirTvis SemTxvevaSi RvedebSi xdeba Seuqcevadi 
cvlilebebi, mkveTrad ecema misi simtkice da 
energoSTanmTqmeli Tvisebebi. amitom, saerTaSoriso 
miTiTebebis Tanaxmad, usafrTxoebis Rvedebi sagzao-
satransporto SemTxvevis Semdeg eqvemdebareba Secvlas, 
razec aseve miTiTebulia yvela firmis usafrTxoebis 
RvedebiT sargeblobis instruqciebSi. 
   unda aRiniSnos, rom iSviaT SemTxvevebSi,  
usafrTxoebis Rvedebi SeiZleba Tavad aRmoCndes ubeduri 
SemTxvevis mizezi. gamokvlevebma aCvena, rom aseTi 
SemTxvevebi gamowveuli iyo Rvedebis araswori 
gamoyenebiT, misi konstruqciis naklovanebebiT an 
araswori (naxevarmwoliare mdgomareobaSi, gverdulad da 
sxva) jdomiT.  
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   usafrTxoebis Rvedebis naklovanebebSi igulisxmeba: 
SeuiaraRebeli TvaliT danaxuli dazianebebi 
usafrTxoebis Rvedis Tasmebze, Rvedis enis CamketSi 
arasaimedo fiqsireba, Rvedis enis Camketidan avtomaturi 
amomgdebis ar arseboba da a.S. maTi dafiqsirebis 
SemTxvevaSi ikrZaleba avtomobilis eqspluatacia. aseve 
Rvedi ar unda cveTdes da svrides tansacmels. 
   Rvedebis Sekvra araa rekomendebuli, roca avtomobili 
moZraobs yinulovan gadasasvlelze,  viwro dambebze da 
arasaimedo sapontone xidebze (am dros saWiroa karebis 
naxevradRia mdgomareobaSi datoveba, wyalSi gadavardnis 
SemTxvevaSi avtomobilidan swrafad gamosasvlelad) da 
dabali siCqariT moZraobisas cudi mxedvelobis 
pirobebSi (Tovlis namqeri, qarbuqi).   
 
 

 

 

 

 

 

3.4. usafrTxoebis baliSebi 

 

   avtomobilis pasiuri usafrTxoebis gazrdis Semdgom 
etaps, usafrTxoebis Rvedebis Semdeg, romlebic yvelaze 
metad efeqturia arc Tu ise maRal siCqareebze, 
warmoadgens usafrTxoebis baliSi, romelic icavs 
mZRols da mgzavrebs dazianebebisgan maRal siCqareebze 
Sejaxebis dros. sxvadasxva monacemebiT, avtomobilis 
tipis Sesabamisad, usafrTxoebis baliSebis gamoyeneba 
amcirebs avariebis dros sasikvdilo Sedegis risks 
30…35%-iT da frontaluri Sejaxebis dros mZRolis 
daRupvis albaTobas _ 20…25%-iT. 
   avtomobilis usafrTxoebis baliSis  (inglisurad 

Airbag) daniSnulebaa sagzao-satransporto SemTxvevis 
dros mZRolisa da mgzavrTa gadaadgilebis SezRudva  
da maTze dartymis Zalis Serbileba, dartymis Zala 
Tanabrad nawildeba usafrTxoebis baliSTan adamianis 
sxeulis kontaqtis mTel zedapirze da ar modis erT 
romelime wertilze. igi ar zRudavs adamianis moZraobas 
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da araa damokidebuli mis moqmedebaze avariis dros. 
usafrTxoebis baliSis amoqmedeba xdeba dartymisTanave, 
avtomaturad, adamianis Carevis gareSe. usafrTxoebis 
baliSebi efeqturia mxolod usafrTxoebis RvedebTan 
erTdroulad gamoyenebis dros. maTi moqmedebis 
kombinacia 75%-iT ufro efeqturia Tavis seriozuli 
travmebis da 66%-iT ufro efeqturi _ gulmkerdis 
travmebis acilebisTvis.  
   usafrTxoebis baliSi warmoadgens elastikur garss, 
romelic avtoavariis dros Zlieri dartymis Sedegad 
momentalurad ibereba airiT da asrulebs buferis rols 
adamiansa da avtomobilis salonis elementebs (torpedo, 
saWis Tvali, qarsaridi mina da a.S.) Soris. usafrTxoebis 
baliSis masalad gamoiyeneba Txeli mravalSriani 
neiloni, romelic inarCunebs elastiurobas -30°-dan 
+80°C-mde temperaturis pirobebSi. misi sisqea 0,3…0,4 mm 
da sakmaod msubuqi da mtkicea. usafrTxoebis baliSi 
dakecil mdgomareobaSia moTavsebuli specialur 
modulSi da gauberav mdgomareobaSi saerTod 
SeumCnevelia. usafrTxoebis baliSebis gaaqtiurebis 
pirobas warmoadgens dartymis Zalis dadgenil sidideze 
gadameteba. Cveulebriv, usafrTxoebis baliSis 
gaaqtiureba xdeba, rodesac dartymis Zala gautoldeba 
16…24 km/sT siCqariT moZravi avtomobilis Sejaxebis 
Zalas aguris kedelze. 
   usafrTxoebis baliSze pirveli patenti aRebuli iqna 
1953 wels germaneli valter lindereris mier. Tumca 
usafrTxoebis baliSis dayeneba pirvelebma amerikelebma 
daiwyes me-20 saukunis 70-iani wlebis Sua xanebSi firmebis 

Ford-is da General Motors-is avtomobilebze. im dros 
gamoyenebuli usafrTxoebis baliSi cvlida 
usafrTxoebis Rvedebs, magram praqtikaSi aman ar 
gaamarTla, radgan didi siCqariT gaxsnili usafrTxoebis 
baliSi usafrTxoebis RvedebiT daumagrebel adamianze 
Sejaxebis dros, iwvevda mis dazianebas. araerTxel 
dafiqsirebula kisris malebis motexilobis SemTxveva, 
romlis mizezi iyo usafrTxoebis baliSi. amitom 
amerikelebma uari Tqves usafrTxoebis Rvedebis 
Semcvlel usafrTxoebis baliSebze.  
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   usafrTxoebis baliSebis ganviTarebaSi garRveva 
moaxdines firma Mercedes-Benz-is inJinrebma, kompania Bosch-
is specialistebTan erTad. maT daiwyes iseTi 
usafrTxoebis baliSebis damzadeba, romlebic muSaobdnen 
usafrTxoebis RvedebTan erTad, rac mniSvnelovnad 
zrdida maT efeqturobas. aRsaniSnavia, rom mravali 
modelis avtomobilSi, Tu adamians ara aqvs Sekruli 
usafrTxoebis Rvedebi, usafrTxoebis baliSi ubralod 
ar amoqmeddeba. 1980 wels Mercedes-Benz-ma daiwyo Tavisi S-
klasis avtomobilebis aRWurva usafrTxoebis baliSebiT. 
1994 wels gaCnda gverdiTi  usafrTxoebis baliSebic. 
dawyebuli 1998 wlidan aSS-Si gayiduli yvela 
avtomobili aucileblad aRWurvilia ori usafrTxoebis 
baliSiT (mZRolisTvis da win mjdomi mgzavrisTvis). 
dReisaTvis gasaberi usafrTxoebis baliSebi _ 
Cveulebriv gamoiyeneba, ara marto Zvirfas 
avtomobilebze, aramed SedarebiT iaf, patara 
avtomobilebzec. 
   ganasxvaveben frontalur, gveridiT, Tavis, muxlebis 
da terfebis usafrTxoebis baliSebs. dartymis 
mimarTulebis Sesabamisad, gaaqtiurdeba mxolod 
garkveuli usafrTxoebis baliSebi.  
   frontaluri usafrTxoebis baliSis daniSnulebaa 
mZRolis da mgzavris dacva myari sagnebiT (Zrava, Zara da 
sxva) da minis natexebiT travmirebisgan frontaluri 
Sejaxebebis dros. misi gaaqtiureba xdeba pirdapiri 
Sejaxebis an avtomobilis wina nawilze iribi  dartymis 
SemTxvevaSi, myar saganze didi siCqariT gadavlis an 
xisti damiwebisas avtomobilis didi simaRlidan 
gadmovardnis dros. frontaluri usafrTxoebis baliSi 
ar aqtiurdeba avtomobilis gadabrunebis an uknidan da 
gverdidan dartymebis dros. frontaluri usafrTxoebis 
baliSi moTavsebulia saWis Tvlis morgvis centraluri 
nawilis SigniT (mZRolisTvis), xelsawyoebis panelis qveS 
(win mjdomi mgzavrisTvis) da wina sajdomebis 
sazurgeebSi (ukan mjdomi mgzavrebisTvis). 
   frontaluri usafrTxoebis baliSebis pnevmatikuri 
dartymasawinaaRmdego mowyobilobis sistemis muSaobis 
Tanmimdevroba warmodgenilia nax.8-ze. 
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nax.8. frontaluri usafrTxoebis baliSebis pnevmatikuri 
dartymasawinaaRmdego mowyobilobis sistemis muSaobis 

Tanmimdevroba: 1-winaRoba; 2-sensori; 3-avtomobili; 4-marTvis 
eleqtronuli bloki; 5-usafrTxoebis baliSis moduli;  

6-usafrTxoebis baliSi; 7-mZRoli; 8-mgzavri 
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   winaRobaze (1) avtomobilis (3) Sejaxebisas, dartymis 
ganmsazRvreli specialuri inerciuli  sensoriT (3) 
izomeba avtomobilis detalebis deformaciis an misi 
damuxruWebis xarisxi. sensoris muSaobis efeqturobazea 
damokidebuli mTeli sistemis gamarTuli funqcionireba. 
ase magaliTad, is ar unda amuSavdes uecari 
damuxruWebis dros an uswormasworo gzebze da daseril 
adgilebze moZraobisas. meti saimedoobisTvis xSirad 
gamoiyeneba ori frontaluri dartymis sensori: erTi 
avtomobilis wina nawilSi, meore Zaris SigniT. sensori 
0,005…0,01 wm-is ganmavlobaSi gadascems signals marTvis 
eleqtronul bloks (4). miRebuli signalis safuZvelze, 
marTvis blokis gankargulebiT, usafrTxoebis baliSis 
modulSi (5) dakecil mdgomareobaSi myofi usafrTxoebis 
baliSi (6) gaaqtiurdeba da Sejaxebidan 0,02 wm-Si iwyebs 
gabervas (a). 0,025…0,04 wm-Si igi srulad ibereba da 
Sejaxebisas win gadaadgilebuli mZRoli (7) da mgzavri 
(8) Sedian kontaqtSi baliSTan (b), romelic icavs maT 
dazianebebisgan. 0,1 wm-is Semdeg isini ukuigdebian ukan 
sajdomze (g), xolo 0,3…0,5 wm-is Semdeg usafrTxoebis 
baliSis dakalibrebuli saventilacio naxvretebiT airi 
srulad gaedineba atmosferoSi da baliSi ifuSeba (d), 
rac uzrunvelyofs Sejaxebis Semdeg gzis xilvadobis 
SenarCunebas da mgzavrTa avtomobilidan daubrkolebriv 
gamosvlis SesaZleblobas.   
   sagzao-satransporto SemTxvevebSi seriozuli 
travmebis 40% gverdidan Sejaxebebze modis. gverdiTi 
baliSis daniSnulebaa avtomobilSi myofi adamianis 
dacva gverdidan dartymis dros. mravali Tanamedrove 
avtomobilis bazur aRWurvilobaSi ukve Sedis gverdiTi 
baliSi, damontaJebuli avtomobilis karebSi an sajdomis 
sazurgis wiboze. gverdiTi baliSebis Seqmna bevrad ufro 
rTuli iyo vidre frontaluris, radgan frontaluri 
dartymis talRis energiis didi nawili, romelic 
mZRolamde an mgzavramde miaRwevs 0,03…0,04 wm-is 
ganmavlobaSi,  STainTqmeba bamperis, kapotis da Zravis 
mier. gverdiTi dartymis dros, avtomobilis salonSi 
myof mgzavrs sxva avtomobils aSorebs mxolod Txeli 
karebi da ramdenime santimetri. es niSnavs, rom karebSi 
CamontaJebulma usafrTxoebis baliSma 0,005…0,006 wm-Si 
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unda moaswros gaaqtiureba. nax.9-ze asaxulia gverdiTi 
usafrTxoebis baliSis muSaobis Tanmimdevroba: a) 
avtomobilis  karebSi an Zaris sayrdenSi ganTavsebuli 
usafrTxoebis baliSis moduli (1) dakecil 
mdgomareobaSi; b) gaaqtiurebuli usafrTxoebis baliSi 
(2); g) usafrTxoebis  baliSi (2) CafuSul mdgomareobaSi. 
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    nax.9. gverdiTi usafrTxoebis baliSis muSaobis  
Tanmimdevroba: 1-usafrTxoebis baliSis moduli;  

2-usafrTxoebis baliSi 
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   statistikuri monacemebiT, ubeduri SemTxvevebis 30% 
modis Sejaxebis Tanmdev Sedegebze, amitom dReisaTvis 
zogierT evropul avtomobilze dgeba damatebiTi 
usafrTxoebis baliSebi Tavis, muxlebis da terfebis 
dacvisTvis. 
   gverdiTi Sejaxebebis an jgufuri avariebis dros 
mgzavrebi Tavs urtyamen avtomobilis saxuravs da 
karebis fanjrebs. gamokvlevebi mowmobs, rom avariaSi 
daRupulTa meoTxedis gardacvalebis mizezi swored 
Tavis travmaa. Tavis usafrTxoebis baliSs aqvs gasaberi 
fardis an milisebri baliSis forma. frontaluri 
baliSebisgan gansxvavebiT, romlebic ifuSeba 
praqtikulad amuSavebisTanave, maT SeuZliaT SeinarCunon 
wneva ramdenime wamis ganmavlobaSi, manamde vidre 
saxifaTo situacia ar gaivlis. garda amisa,     
avtomobilis gadabrunebis SemTxvevaSi isini ar aZleven 
saSualebas mgzavrebs gadmocvivdnen salonidan. 
   firma Volvo-s gasaberi farda IC (Inflatable Curtain), 
dakecil mdgomareobaSi moTavsebulia avtomobilis 
saxuravis grZivi wibos mTel gayolebaze karebis zemoT. 
rodesac avtomobili Rebulobs gverdidan dartymas, 
gadabrundeba an xes gverdidan miejaxeba, dartymis 
gverdiTi sensorebi agzavnian signals da Sejaxebis 
mxris IC gaaqtiurdeba (nax.10): gasaberi farda (1), 
romelsac vertikaluri gasaberi sahaero arxebi aqvs 
mTel sigrZeze, Tavisi modulidan amovardeba, 0,025 wm-Si 
ibereba da icavs rogorc win mjdom (2), ise ukan mjdoms 
(3) mgzavrs. 3 wm-is Semdeg igi iwyebs CafuSvas da airi 
nela gamoedineba misgan, raTa maqsimalurad uzrunvelyos 
mgzavrebis dacva mravaljeradi Sejaxebis SemTxvevaSi. IC-
Si gamoyenebuli airi argonisa da heliumis narevia da 
uvnebelia adamianis jamrTelobisa da garemosTvis. 
   firma BMW-s milisebr baliSs ITS (Integrated Tubular 

Sidebag) aqvs milis forma. igi ganTavsebulia gverdiTa 
minis Zelsa da wina karebis Tavze. milisebri baliSis 
boloebi Zlieri RvedebiTaa damagrebuli, erTi boloTi 
salonis wina nawilSi, xolo meoreTi _ ukana karebTan. 
milis piroteqnikuri mowyobiloba moTavsebulia salonis 
wina nawilSi. sistema gaaqtiurdeba gverdiTi dartymis 
dros (nax.11): airiT avsebuli mili (1) diametrSi 
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matulobs oTxjer da imyofeba zustad mgzavrebis (2) 
Tavis simaRleze, icavs ra Sejaxebis dros mis Tavsa da 
kefas, rogorc Tavis mkveTri gadaqnevisgan, ise gverdiTa 
minis namsxvrevebisgan. firma BMW-s `mexuTe~ da `meSvide~ 
seriis modelebze damontaJebulia rva usafrTxoebis 
baliSi: ori frontaluri, oTxi gverdiTi (TiToeul 
karebze) da ori ITS _ win mjdomTaTvis. 
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nax.10. firma Volvo-s gaaqtiurebuli gasaberi farda IC: 

1-gasaberi farda IC; 2-win mjdomi mgzavris manekeni; 
3-ukan mjdomi mgzavris manekeni 
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nax.11. firma BMW-s gaaqtiurebuli milisebri baliSi ITS: 

1-milisebri baliSi ITS; 2-mgzavris manekeni 
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   nax.12-ze warmodgenilia mZRolsa (2) da win mjdom 
mgzavrs (3) Soris moTavsebuli firma Mercedes-Benz-is 
gasaberi baliSi (1), romelic gaaqtiurdeba gverdiTi 
dartymis dros da icavs maT Tavebs erTmaneTze 
mirtymisgan. 
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nax.12. firma Mercedes-Benz-is gaaqtiurebuli gasaberi 
baliSi: 1-gasaberi baliSi; 2-mZRolis manekeni; 3-win 

mjdomi mgzavris manekeni 

 

   usafrTxoebis baliSis gabervis ramdenime varianti 
arsebobs. sanam inJinrebi  saWiro sawvavs ipovnidnen, 
uamravi xerxi mosinjes. maT Soris reaqtiulic. 
adrindeli baliSebi ivseboda maRali wnevis specialur 
balonebSi moTavsebuli inertuli airebis saSualebiT. 
Tumca baliSebis gavsebis piroteqnikurma variantma 
gadawona. dReisaTvis usafrTxoebis baliSebSi gasaber 
airad ZiriTadad gamoiyeneba, kompaqturi da msubuqi 
mSrali sawvavi “abebis” saxiT _ TeTri feris 
kristaluri nivTiereba natriumis azidi NaN3. dartymis 
da misgan gamowveuli detonaciis Sedegad natriumis 
azidi aaldeba da 330°С temperaturaze xdeba qimiuri 
reaqcia: 2NaN3→2Na+3N2. natriumis azidi iSleba 
natriumad da adamianisTvis uvnebel azotad. gamoyofili 
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cxeli airovani azoti afeTqebiT myisad 0,025…0,04 wm-Si 
beravs dakecil mdgomareobaSi myof usafrTxoebis 
baliSs. reaqciis Sedegad warmoqmnili natriumi 
TavisTavad saSiSia da amitom saavtomobilo 
usafrTxoebis baliSebSi misi neitralizeba xdeba 
kaliumis nitratiT KNO3 (zogjer gamoiyeneba siliciumis 
naerTebi, ris Sedegad warmoiqmneba natriumis silikati 
Na2SiO3). fxvnilismagvari nivTiereba, romelic gamoiyofa 
usafrTxoebis baliSidan gabervis procesSi, Cveulebrivi 
simindis saxamebeli an talkia, romelic gamoiyeneba 
dakecili baliSis SemzeT saSualebad, raTa man ar 
dakargos moqniloba.  
   arsebobs usafrTxoebis baliSebiT dacvis xarisxis 
gansazRvris sxvadasxva doneebi. amerikis SeerTebuli 
Statebis “sagzao moZraobis usafrTxoebis saxelmwifo 
nacionalurma administraciam”-NHTSA (National Highway Traffic 

Safety Administration), daamuSava am parametris Sefasebis 
“varskvlavuri” skala. varskvlavebis raodenoba 
gansazRvravs avtomobilebis frontaluri Sejaxebisas 
mgzavris mier seriozuli dazianebis miRebis albaTobas 
(seriozuli dazianebis qveS igulisxmeba sicocxlisaTvis 
saxifaTo travma da gadaudebeli hospitalizaciis 
saWiroeba): 
      ***** _ seriozuli dazianebis 10% an naklebi albaToba;  
      ****   _ seriozuli dazianebis 11%...20%-iani albaToba;  

      ***     _ seriozuli dazianebis 21%...35%-iani albaToba; 
      **       _ seriozuli dazianebis 36%...45%-iani albaToba; 
      *         _ seriozuli dazianebis 46% an meti albaToba. 
   mudmivad gamkacrebuli moTxovnebi avtomobilis 
usafrTxoebis sistemebis mimarT iwvevs mwarmoeblebis 
mier am sferoSi ufro srulyofili da 
“inteleqtualuri” sistemebis damuSavebas. aSS-s 
federaluri kanonis Sesabamisad, 2003 wlis Semodgomidan 
warmoebuli amerikuli avtomobilebis mesamedze meti 
unda “grZnobdes” gansxvavebas vin imyofeba salonSi _ 
mozrdili Tu bavSvi _ da saerTod imyofeba vinme Tu 
ara. am SemTxvevaSi usafrTxoebis baliSi avariis dros 
gaibereba imdenad, ramdenadac es aucilebelia 
konkretul situaciaSi. ukve arsebobs sensorebi, 
romlebic afiqsireben sajdomebze mgzavris wonas da 
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datvirTvas usafrTxoebis Rvedebze, agreTve sajdomis 
mdgomareobas usafrTxoebis baliSis mimarT. firmebSi 
Siemens, TRW da Motorola  mimdinareobs samuSaoebi am 
miznebisTvis Tanamedrove lazeruli, 3D-kamerebis da 
eleqtruli velebis teqnologiebis gamoyenebisTvis. 
   usafrTxoebis baliSis gamoyenebis gamocdilebam 
aCvena misi maRali efeqturoba, magram aseve gamoavlina 
naklovanebebic.  
   Tanamedrove avtomobilSi mZRolis gaberili 
usafrTxoebis baliSis moculoba 60-dan 80 l-mdea, xolo 
wina mgzavris _ 130 l-mde. Zneli araa warmodgena, rom 322 
km/sT-mde siCqariT gaSlili usafrTxoebis baliSis 
amoqmedebisas, 0,03…0,04 wm-is ganmavlobaSi, salonis 
moculoba Semcirdeba 200…250 litriT. wamis measedebSi 
gaberili usafrTxoebis baliSi (SesaZlebelia 
ramdenimec) iSleba avtomobilis salonis arcTu ise did 
sivrceSi (miTumetes, Tu kondicioneria CarTuli da 
avtomobilis fanjrebi daxurulia) da ikavebs salonis 
Sida moculobis mniSvnelovan nawils. es iwvevs did 
xmaurs da wnevis mkveTr matebas, rac iZleva sakmaod did 
datvirTvas adamianis yuris dafis apkze da SeiZleba 
gamoiwvios misi Zgidis travmireba da kontuzia. kidev 
ufro mZime Sedegia mosalodneli guliT avadmyofi 
mgzavrebis, 150 sm-ze naklebi simaRlis mozrdilebisa da 
bavSvebisTvis, romlebmac usafrTxoebis baliSis 
amoqmedebisas SeiZleba miiRon Zlieri dartyma Tavze. 
garda amisa, baliSis amoqmedebis momentSi mZRols da 
mgzavrs SeiZleba ekeToT saTvale an eweodnen sigarets, 
ramac SeiZleba gamoiwvios damatebiTi travmebi.  
   aRniSnuli problemebis gadaWris mizniT,   
avtomobilebis zogierT models gaCnia aucileblobis 
SemTxvevaSi maTi gamorTvis reJimi. garda amisa, 
mwarmoeblebi amcireben usafrTxoebis baliSis gaxsnis 
siCqares garkveul sididemde, raTa haeris nawilma 
moaswros gasvla salonis SemWidrovebebs Soris; iyeneben 
orsafexurian usafrTxoebis baliSebs, romlebic iSleba 
etapobrivad erTi meoris miyolebiT; mzaddeba baliSebi, 
romlebic dayofilia seqtorebad da ibereba SedarebiT 
dabali siCqariT. magram aseTi usafrTxoebis baliSebi 
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jerjerobiT dgeba mxolod Zvirfasi modelis 
avtomobilebze. 
   aseve sxva sakmaod qmediTi xerxia, SedarebiT mcire 
tevadobis baliSebis gamoyeneba, romlebic icaven marto 
Tavs. amitom ukanaskneli modelis avtomobilebze, 
praqtikulad ukve aRar gamoiyeneba usafrTxoebis 
baliSebi, romlebic icaven mTel sxeuls. maTze uari 
Tqves amerikelebmac ki, romlebic iyvnen aseTi baliSebis 
ZiriTadi mwarmoeblebi.  
   srulyofili xdeba agreTve baliSebis marTvis 
sistema. Tanamedrove teqnologiebi SesaZleblobas iZleva 
ar dauSvas usafrTxoebis baliSis cru gaaqtiureba 
dabal siCqareebze da avariis simZimis Sesabamisad 
Seavsos baliSi asi procentiT an naklebad, samgzavro 
salonSi gaCnda masis sensorebi _ usafrTxoebis baliSi 
ar gaixsneba Tu sajdomze datvirTva dadgenilze 
naklebia (magaliTad, patara bavSvi zis). 
   usafrTxoebis baliSs aqvs eqsploataciis vada da 
saWiroebs periodul Semowmebas. misi gaumarTaobis 
SemTxvevaSi, avtomobilis amuSavebisTanave, inTeba 
xelsawyoebis panelze ganlagebuli usafrTxoebis 
baliSis mdgomareobis diagnostirebis sistemis naTura. 
   usafrTxoebis baliSi, iseve rogorc Rvedebi, 
erTjeradi moxmarebis mowyobilobaa. im SemTxvevaSi, Tu 
usafrTxoebis baliSebi amuSavda, an miiRo raime saxis 
dazianeba, misi SekeTeba SeuZlebelia da usafrTxoebis 
baliSis mTeli sistema eqvemdebareba Secvlas. 
 

 

 

 

 

3.5. bavSvis usafrTxoebis dacvis 

individualuri saSualebebi 

 

   sagzao-satransporto SemTxvevis dros gansakuTrebiT 
mZime travmebs Rebuloben bavSvebi. bavSvis kisris malebi 
jer kidev araa gamagrebuli da Tavi frontaluri 
Sejaxebis dros win vardeba. Sedegi Tavis da xerxemlis 
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dazianebaa. travmebis Semcirebis mizniT, zogierT 
qveyanaSi akrZalulia 12 wlamde bavSvebis saStato 
usafrTxoebis RvedebiT mibma. rekomendebulia bavSvis 
mgzavroba nebismieri tipis avtomobilis mxolod ukana 
sajdomze. seriozuli travma SeiZleba miayenos bavSvs 
usafrTxoebis baliSis amuSavebisas miRebulma 
dartymamac. bavSvis xelSi ayvanac ar xsnis problemas, 
radgan, magaliTad, 40 km/sT siCqariT moZraobis dros 
Sejaxebisas, 5,5 kg-iani wonis bavSvi amyvanis xelebze 
axdens 110 kg-is tol datvirTvas. aseTi wonis dakaveba, 
miTumetes qalebisTvis, SeuZlebelia.  
   bavSvTa travmatizmis Semcirebis saqmeSi 
gansakuTrebuli mniSvneloba eniWeba bavSvis 
usafrTxoebis dacvis individualur saSualebebs, 
romelTa gamoyeneba jandacvis msoflio organizaciis 
monacemebiT, uzrunvelyofs avariis dros travmis miRebis 
riskis Semcirebas. rac mTavaria, mcirdeba sikvdilianoba 
ZuZuTa bavSvebSi 70%-iT da 12 wlamde asakis bavSvebSi 
54…80%-iT.  
   bavSvis usafrTxo mgzavrobisTvis (nax.13) gamoiyeneba 
specialuri sabavSvo sawolebi (2) da savarZlebi (3), 
romelTa damagreba avtomobilis ukana sajdomze (1) xdeba 
Cveulebrivi usafrTxoebis RvedebiT (4). 

  

nax.13. bavSvis moTavseba avtomobilSi: 1-avtomobilis ukana 
sajdomi; 2-sabavSvo sawoli; 3-sabavSvo savarZeli; 

4-usafrTxoebis Rvedi 
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   bavSvis usafrTxoebis dacvis individualuri 
saSualebebi bavSvis wlovanebis da masisgan 
damokidebulebiT iyofa jgufebad:  
   _ 0+ jgufi gankuTvnilia yvelaze patara, 0…9 Tvis 
asakis, 13 kg-mde wonis, bavSvebisTvis;  
  _ 0+/I jgufi gankuTvnilia 4 wlamde asakis, 0…18 kg 
wonis bavSvebisTvis;  
   _ I jgufi gankuTvnilia 8 Tvidan 4 wlamde asakis, 
9…18 kg wonis bavSvebisTvis;  
   _ II jgufi gankuTvnilia 3-dan 12 wlamde asakis, 15…25 
kg wonis bavSvebisTvis;  
   _ III jgufi gankuTvnilia 3-dan 12 wlamde asakis, 22…36 
kg wonis bavSvebisTvis.  
   bavSvis usafrTxoebis dacvis individualuri 
saSualebebi daniSnulebis mixedviT iyofa 3 kategoriad: 
   _  universaluri (msubuqi avtomobilis nebismieri 
modelisTvis);  
   _ naxevraduniversaluri (msubuqi avtomobilis 
garkveuli modelebisTvis); 
   _ specialuri (mxolod erTi modelis msubuqi 
avtomobilisTvis). 
   ZiriTadi teqnikuri moTxovnebis Sesabamisad, bavSvis 
usafrTxoebis dacvis individualuri saSualeba unda 
akmayofilebdes Semdeg moTxovnebs: yvela Tasma ise unda 
iyos ganlagebuli, rom ar qmnides saxifaTo 
konfiguracias da gamoyenebis dros ar iyos 
mouxerxebeli bavSvisTvis; ar unda hqondes wvetiani 
kuTxeebi da Sverilebi, romlebsac SeuZliaT bavSvs da 
mgzavrebs miayenon sxeulis dazianeba an daazianon maTi 
tansacmeli da sajdomis SaliTebi; bavSvis sxeuli ar 
unda ganicdides individualuri dacvis saSualebis 
inerciis Zalebis zemoqmedebas; Tu I da II jgufis dacvis 
individualuri saSualebas aqvs sazurge, misi simaRle ar 
unda iyos 500 mm-ze naklebi da a.S. 
   garda aRniSnulisa, daculi unda iqnas bavSvis 
avtomobiliT mgzavrobis wesebic: yvelaze patara, 18 
Tvemde asakis, bavSvebis mgzavroba unda xdebodes 
sabavSvo savarZlebSi, romlebic ukana sajdomzea 
moTavsebuli, sazurgiT win. es uzrunvelyofs Sejaxebis 
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dros bavSvis kefisa da zurgis maqsimalur dacvas. 
sabavSvo savarZeli 9…18 kg wonis bavSvisTvis aRWurvili 
unda iyos xuTwertiliani usafrTxoebis RvedebiT, rac 
saSualebas iZleva Sejaxebis dros dartymiTi datvirTva 
Tanabrad ganawildes bavSvis sxeulis did farTobze da 
Semcirdes mZime travmis miRebis albaToba. Tu sabavSvo 
savarZeli damagrebulia wina sajdomze, mgzavris 
usafrTxoebis baliSi gaTiSuli unda iyos. 

 
 

 
 

 

 

3.6. pasiuri usafrTxoebis sxva saSualebebi 

 

   sagzao-satransporto SemTxvevis dros SejaxebiT 
gamowveuli kinetikuri energiis da mZRolze da 
mgzavrebze moqmedi inerciuli datvirTvebis (romlebic 
avariis dros wamis meaTasedSi 50…60-jer izrdeba) 
mniSvnelovani Semcireba SesaZlebelia avtomobilis 
pasiuri usafrTxoebis sxva iseTi efeqturi saSualebebiT, 
rogoricaa Sejaxebis dros kinetikuri energiis nawilis 
STanmTqmeli bamperi, samgzavro salonis interieris 
travmausafrTxo detalebi (qarsaridi mina, ukana xedvis 
sarke da sxva), sajdomis aqtiuri Tavmisadebi, ukana 
nawilis Segorebis sawinaaRmdego orZeli satvirTo 
avtomobilebze, misabmelebze da naxevarmisabmelebze da 
a.S. 
   frontaluri Sejaxebis dros avtomobilis wina da 
ukana nawilebis energiis STanTqmiTi Tvisebebis 
gaZliereba miiRweva sxvadasxva konstruqciis specialuri 
buferuli mowyobilobebis _ bamperebis gamoyenebiT. 
moqmedebis principis mixedviT bamperebi dartymis 
kinetikur energias gadaaqceven drekadi an plastikuri 
deformaciis an xaxunis muSaobad. avtomobilebSi 
gamoiyeneba samive es saSualeba cal-calke an 
erToblivad. maTi realizeba xdeba bamperebis sxvadasxva 
konstruqciuli gadawyvetilebebiT. 
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   Tanamedrove avtomobilSi bamperi ganixileba, ara 
imdenad rogorc avtomobilis dekoratiuli an damcavi 
elementi, aramed rogorc misi pasiuri usafrTxoebis 
amaRlebis efeqturi saSualeba. arc Tu ise maRal 
siCqareebze (8…12 km/sT) Sejaxebis dros, bamperi 
dazianebisgan icavs avtomobilis Zaris elementebs, xolo 
mniSvnelovan siCqareebze Sejaxebisas, bamperi da 
avtomobilis Zara deformirdeba erToblivad da 
STanTqaven dartymis energiis mniSvnelovan nawils.  
   frontaluri Sejaxebis dros  did problemas 
warmoadgendes Zravi, romlis salonSi Sevardnis 
albaToba Zlieri dartymis SemTxvevaSi sakmaod maRalia. 
amis Tavidan asacileblad, Tanamedrove avtomobilebSi, 
Zravis sayrdenebi da misi fari ise keTdeba, rom dartymis 
Sedegad is gadaadgildes rac SeiZleba qveviT, Zaris 
iatakqveSa sivrceSi an saerTod dabla Cavardes da ar 
daazianos saloni da masSi msxdomni. 
   sagzao-satransporto SemTxvevebis statistika mowmobs, 
rom mZRolisa da win mjdomi mgzavris tramvebis yvelaze 
meti raodenoba dakavSirebulia qarsarid minasTan, 
romelzec modis avtomobilis salonis Sida 
elementebisagan gamowveuli yvela dazianebis 10…15%. 
garda amisa, travmebi, miyenebuli qarsaridi miniT 
gamoirCeva gansakuTrebuli simZimiT, rogoricaa tvinis 
Seryeva, Tavis qalis da Tvalebis dazianeba da sxva. 
dReisaTvis avtomobilebSi gamoiyeneba ori tipis 
qarsaridi mina: nawrTobi da fenovani. 
   nawrTobi qarsaridi minis upiratesoba isaa, rom 
gatexvis dros is ar iZleva maxvilkuTxian namsxvrevebs, 
romlebmac SeiZleba gamoiwvios Rrma da saxifaTo 
Wrilobebi. nawrTobi mina ufro drekadia, vidre 
fenovani, amitom Signidan dartymis dros is ufro kargad 
STanTqavs dartymis kinetikur energias da ufro 
usafrTxoa Tavis travmirebis TvalsazrisiT. wrToba 
minas aniWebs simtkicis SedarebiT maRal maxasiaTeblebs, 
magram amasTan adgili aqvs narCen Zabvebs, romelTa 
gavleniTac mcire dazianebis drosac ki mina ibzareba da 
xdeba gaumWvirvale. rac ufro sqelia nawrTobi 
qarsaridi mina, miT metad kargavs is Tavis 
gamWvirvalobas dazianebis dros. xilvadobis aseTi 
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gauareseba metad saSiSia, gansakuTrebiT avtomobilis 
didi siCqariT moZraobisas. amitom, gabzarvis SemTxvevaSi 
rekomendebulia qarsaridi minis swrafad gamomtvreva. 
dazianebisas xilvadobis Semcirebis sawinaaRmdegod, 
gamoiyeneba qarsaridi minis adgilobrivi wrToba, romlis 
drosac minis mTeli zedapiri ki araa nawrTobi, aramed 
misi mxolod garkveuli nawili zolis saxiT an 
uSualod mZRolis win. Tumca aseTi minis simtkice 
Sesustebulia im zonebSi, romlebmac ar ganicada 
wrToba. 
   fenovani qarsaridi mina Cveulebriv Sedgeba ori 
daprofilebuli minis Srisa da maT Soris gamWvirvale 
plastmasis (polivinilbutiroli) SuaSrisgan. misi 
ZiriTadi upiratesoba imaSi mdgomareobs, rom dartymis 
dros masSi bzarebi vrceldeba centridan radialuri 
mimarTulebiT da dazianebis SemTxvevaSic ki mina 
praqtikulad inarCunebs Tavis gamWvirvalobas. garda 
amisa, is inarCunebs Tavis formas da avariis dros ar 
amovardeba budedan, radgan namsxvrevebs akavebs 
plastmasis SuaSre. magram fenovani mina nawrTobTan 
SedarebiT myifea da amitom naklebad drekadi, mis 
namsxvrevebs aqvs wvetiani kuTxeebi da mWreli kideebi. 
Sesabamisad, avariis dros fenovanma qarsaridma minam 
SeiZleba gamoiwvios Rrma Wrilobebi da tvinis Seryeva. 
   dReisaTvis ukve Seqmnilia gazrdili usafrTxoebis 
qarsaridi minebi, romlebic Tavis TavSi aerTianebs 
nawrTobi da fenovani minebis upiratesobebs, sxvadasxva 
konstruqciis e.w. gamosavardni qarsaridi minebi, 
romlebic avariis dros maTze Tavis mirtymisas mTlianad 
amovardeba budedan da a.S. 
   avtomobilis karebis minebi da gverdiTa minebi aseve 
warmoadgens avariis dros maTze adamianis SesaZlo 
SejaxebiT gamowveuli travmebis mizezs, magram maTdami 
usafrTxoebaze wayenebuli moTxovnebi gacilebiT 
naklebia. es minebi unda iyos naklebad msxvrevadi da ar 
unda iZleodnen basrkuTxian natexebs. 
   avtomobilis salonis Sida elementebi unda iyos 
deformirebadi da travmausafrTxo. nax.14-ze 
warmodgenilia avtomobilis Sida pasiuri usafrTxoebis 
elementi _ ukana xedvis usafrTxo sarkis konstruqcia: 
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garsacmSi (2) moTavsebuli sarke (1) kronSteiniT (3) 
Camagrebulia zambariT (5) da manWviliT (6) saxuravis 
panelis budeSi (4). avariis dros, masze adamianis TaviT 
Sejaxebisas, xistad damagrebuli sarkisgan gansxvavebiT, 
igi amovardeba budedan da gamoricxavs Tavis travmirebis 
SesaZleblobas.  
 

    

 
nax.14. ukana xedvis usafrTxo sarke: 1-sarke, 2-garsacmi, 3-

kronSteini, 4-bude saxuravis panelSi, 5-zambara, 6-manWvali; 
 

   usafrTxoebis Rvedebsa da usafrTxoebis baliSTan 
erTad, Sida pasiuri usafrTxoebis mniSvnelovan 
elements warmoadgens sajdomis Tavmisadebi. misi 
daniSnulebaa avtomobilze uknidan Sejaxebisas Seakavos 
Tavi, ar misces mas ukan Zlierad gadaqnevis saSualeba 
da daicvas adamianis kisris malebi dazianebisgan. 

Tanamedrove avtomobilebze gamoiyeneba sajdomi aqtiuri 
TavmisadebiT, romelic Cveulebrivi Tavmisadebisgan 
gansxvavebiT, avtomobilze uknidan Sejaxebis dros 
avtomaturad aregulirebs RreCos adamianis Tavsa da 
Tavmisadebs Soris, uzrunvelyofs Tavis mudmiv sayrdens 
da ar aZlevs mas ukontrolod gadaadgilebis 
saSualebas. 
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   bolo dros msubuqi avtomobilis zogierT modelSi 
gamoiyeneba usafrTxo saterfulebis kvanZi, romlis 
konstruqcia saSualebas iZleva  Sejaxebisas 
gadabmulobis da samuxruWo saterfulebi amovardnen 
budeebidan, rac amcirebs mZRolis terfebis da wvivebis 
travmirebis risks. 
   pasiuri usafrTxoebis amaRlebis mizniT 
mniSvnelovania xelsawyoebis panelis da salonis Sida 
interieris mopirkeTeba dartymis CamxSobi rbili da 
elastiuri masalebiT da a.S. 
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4. avariisSemdgomi usafrTxoeba 

 

   avtomobilis avariisSemdgomi usafrTxoebis 
TvalsazrisiT did safrTxes warmoadgens sagzao-
satransporto SemTxveviT gamowveuli avtomobilis 
aaleba, romelic xanZrisa da afeTqebis mizezi SeiZleba 
gaxdes, Tumca igi iSviaTad xdeba (0,03…0,46% SemTxveva 
avariaTa saerTo raodenobidan). ufro xSirad aaleba 
mosdevs frontalur Sejaxebas, dajaxebas uZrav 
winaRobaze, agreTve avtomobilis gadmovardnas ramdenime 
metris simaRlidan. es katastrofebi iwvevs avtomobilis 
TiTqmis mTlian ngrevas, rasac SeiZleba moyves sawvavis 
dazianebuli avzidan, saxuravmoglejili Casasxmeli 
xaxidan an dazianebuli kvebis sistemidan sawvavis 
gamodineba da aaleba. 
   avtomobilis aalebas sagzao-satransporto SemTxvevis 
dros iwvevs ori garemoeba: garkveuli koncentraciis 
sawvav-haeris narevis warmoqmna da aalebis wyaros 
arseboba. 
   sawvav-haeris narevi aaldeba, mxolod maSin, roca 
masSi sawvavis Semcvelobaa 1,4…6,0%. sawvavis avzSi 
benzinis airebis koncentracia 10-dan (17°C-is dros) 50%-

mdea (40°C-is dros), rac gamoricxavs sawvavis avzSi misi 
aalebis SesaZleblobas. amitom sawvavis aaleba 
SesaZlebelia misi daRvris an aorTqlebis SemTxvevaSi, 
Tu sawvav-haeris narevSi sawvavis koncentracia 
zemoTaRniSnul zRvrebSi iqneba. aalebis wyaro ki 
SeiZleba iyos Ria cecxli an eleqtruli naperwkali, 
romelic SeiZleba gaCndes liTonis nawilebis dartymis 
an xaxunis Sedegad (rac SedarebiT iSviaTia) an 
dengamtar sadensa da Zaris elementebs („masas“) Soris 
mokle CarTvis gamo, gadaxurebiT gamowveuli dengamtari 
sadenebis gadnobis Sedegad da sxva. 
   avtomobilis xanZris da afeTqebis Tavidan 
asacileblad,  usafrTxoebis TvalsazrisiT, sawvavi avzi 
avtomobilSi unda ganTavsdes iseT adgilas, sadac misi 
dazianebis albaToba, sagzao-satransporto SemTxvevis 
dros, SedarebiT naklebia. mas unda hqondes iseTi forma, 
rom dazianebis gareSe gauZlos mniSvnelovan 
deformaciebs. 



 55 

   sawvavi avzis ganlagebis adgilis SerCevis dros 
(nax.15) xelmZRvaneloben Semdegi ZiriTadi mosazrebebiT: 
avtomobilSi avzi (1) Tavsdeba Zravasgan (2) 
gancalkevebiT _ Tu Zravi winaa, avzi ukan Tavsdeba (a) da 
piriqiT (b). avzis ukan ganTavseba ufro sasurvelia, 
radgan yvelaze mZime sagzao-satransporto SemTxvevebi 
frontaluri Sejaxebis drosaa, uknidan Sejaxeba ki 
SedarebiT dabal siCqareebze xdeba. 
 

  

              a)                                b)   
 

nax.15. sawvavi avzis ganTavseba avtomobilebSi:  
a) wina mxares; b) ukana mxares; 1-avzi; 2-Zravi 

 
 

   avariisSemdgomi usafrTxoebis saSualebas miekuTvneba, 
avtomobilis karebis saimedo Camketi meqanizmi, radgan 
sagzao-satransporto SemTxvevebis dros xSiria salonSi 
msxomTa gadmovardna avtomobilis gaRebuli karebidan, 
rac gamoirCeva gansakuTrebiT mZime SedegebiT. avariis 
dros avtomobilis karebis TviTgaRebas ZiriTadad iwvevs, 
avtomobilis gadabrunebisas, gare saxeluris an Camketi 
meqanizmis Rilakis gzis zedapirTan Sexeba an  
avtomobilis Zaris grexis gamo karebis saketis enis 
budedan gamovardna. karebis gaRebas iwvevs, agreTve 
gverdidan dartymiT gamowveuli sawinaaRmdego mxris 
deformacia an karebze mgzavrebis da sajdomis mier 
Signidan miyenebuli dartyma. amasTan, ufro xSirad iReba 
wina karebi mZRolis mxares, xolo ukana SedarebiT 
iSviaTad, magram ZiriTadad gzis RerZis mxares. amis 
mizezia is, rom Zaris deformaciis gamomwvevi dartymebis 
umetesoba avtomobilze modis mZRolis mxareze.  
   avariisSemdgomi usafrTxoebis TvalsazrisiT 
gansakuTrebuli mniSvneloba eniWeba avtomobilidan 
mgzavrTa swraf evakuacias. am mizniT sazogadoebriv 
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transports saxuravebSi aqvT liukebi da specialuri 
fanjrebi, romlebic sagzao-satransporto SemTxvevis an 
xanZris dros SeiZleba gamoyenebuli iqnas saTadarigo 
gasasvlelebad. avtobusebSi aseve winaswaraa 
gaTvaliswinebuli specialuri saSualebebi fanjrebisa 
da liukebis avariuli gaRebisTvis. fanjris minebi 
magrdeba avtobusis Zaraze orsamagriani rezinis CarCoTi, 
romelsac gaaCnia Camketi zonari. saSiSroebis warmoqmnis 
SemTxvevaSi, masze mimagrebuli kavis daxmarebiT, Camketi 
zonaris gamoweviT, mina budedan amovardeba.  
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5. ekologiuri usafrTxoeba 

 

   avtomobilis ekologiuri usafrTxoeba, rogorc 
avtomobilis konstruqciuli usafrTxoebis Semadgeneli 
nawili, gulisxmobs gamonabolqvi airebis toqsikurobisa 
da satransporto xmauris raodenobrivad da 
xarisxobrivad minimalur doneebamde Semcirebas 
sakonstruqtoro RonisZiebaTa saSualebiT. A 
   avtomobilis Sigawvis Zravis namuSevari airebi 
Sedgeba mravali komponentisgan. ZravSi mimdinare wvis 
reaqciis Sedegad (nax.16) gamonabolqvi airebis saxiT 
atmosferoSi gamoiyofa wylis orTqli H2O, 
naxSirorJangi CO2, Warbi Jangbadi O2, azoti N2 da 
adamianis sicocxlisaTvis saSiSi iseTi nivTierebebi, 
rogoricaa ufero da usuno mxuTavi airi naxSirJangi CO, 
dauwvavi naxSirwyalbadebi CnHm, azotis Jangeulebi NO 

da NO2, romlebic gaerTianebulia NOx gamosaxulebis qveS 
da dizelis Zravis SemTxvevaSi, agreTve Wvartli C, 
romelic aseve mavnea adamianisa da garemosaTvis. Tu 
sawvavi Seicavs gogirds, gamonabolqv airebs emateba 
gogirdis orJangi SO2 da eTilirebuli benzinis 
SemTxvevaSi _ tyviis Jangi PLO.  

 
 

 
sawvavi  

∑CnHm 

→ 
haeri    

 O2  , N2             

 

 

 

→ 
 

 

H2O   

CO2     
O2           

N2           
CO      
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NOx     
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nax.16. avtomobilis Sigawvis ZravSi wvis reaqciis  

Sedegad gamoyofili nivTierebebi 
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   avtomobilebidan gamonabolqv airebSi ZiriTadi mavne 
komponentebi raodenobrivad daaxloebiT Semdegnairad 
nawildeba: CO _ 52%, CnHm _ 12%, NOx _ 6%.  

   avtomobilis ekologiuri usafrTxoebis amaRlebis 
konstruqciuli xasiaTis RonisZiebebia:     
      _ gamonabolqvi airebis toqsikuri komponentebisgan 
gamwmendi da maTi neitralizaciis mowyobilobebis 
gamoyeneba; 
     _ Zravis muSa procesebis, sawvavi narevis momzadebisa 
da wvis procesebis srulyofa eleqtronuli marTvis 
sistemebis gamoyenebiT;  

      _ alternatiuli sawvavebis da sxva saeqspluatacio 
masalebis gamoyenebis konstruqciuli uzrunvelyofa da 
sxva. 
   gamonabolqvi airebis toqsikurobis Semcirebis 
efeqturi saSualebaa maTi neitralizacia specialuri 
mowyobilobebis _ neitralizatorebis gamoyenebis 
saSualebiT. arsebobs neitralizaciis siTxuri, Termuli 
da katalizuri xerxebi. 
   gamonabolqvi airebis siTxuri neitralizacia 
warmoadgens gamonabolqv airebze fizikur-qimiuri 
zemoqmedebis yvelaze iol meTods, romlis drosac maTi 
gatarebiT specialur qimiur xsnarSi, warmoebs 
maRaldispersuli nawilakebis daWera, adsorbcia, 
kondensacia da filtracia. 
   gamonabolqvi airebis Termuli neitralizacia 
gamoiyeneba ZravSi sawvavis arasruli wvis produqtebis 
sruli wvisaTvis maTi aalebisa da damatebiTi wvis 
procesebis xarjze. 
   gamonabolqvi airebis katalizuri neitralizacia 
saSualebas iZleva daiJangos arasruli wvis produqtebi 
katalizatoris saSualebiT. katalizatori aris 
nivTiereba, romelic TviTon ar Sedis reaqciaSi, magram 
misi arseboba aCqarebs process, romelic mimdinareobs 
gamonabolqvi airebis gavlisas katalizatoris SreSi. es 
ukanaskneli Txeli fenis saxiT datanilia raime 
inertuli masalis fuZeze. 
   gamonabolqvi airebis siTxurma da Termulma 
neitralizaciam ver miiRo Tanamedrove avtomobilebSi 
farTo gavrceleba konstruqciis sirTulis da dabali 
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efeqturobis gamo. 1975 wlidan namuSevari airebis 
toqsikurobis Semcirebis mizniT, avtomobilebSi 
gamoiyeneba katalizuri neitralizatori (katalizatori), 
romelic warmoadgens avtomobilis gamomSvebi sistemis 
elements da Tavsdeba gamonabolqvi airebis mimReb milSi 
an uSualod mis Semdeg. 
   Tanamedrove avtomobilebze, mavne nivTierebebis 
gamotyorcnis Semcirebis mizniT, ayeneben samkomponentian 
katalizur neitralizatorebs (nax.17). samkomponentianebi 
maT imitom ewodebaT, rom isini neitralizebas ukeTeben 
gamonabolqvi airebis sam mavne mdgenels СО, CnHm da NOx.   
daJangva-aRdgeniTi reaqciebis Sedegad neitralizatorSi 
CO, CnHm da NOx toqsikuri naerTebidan miiReba 
naxSirorJangi СО2, azoti N2 da wylis orTqli Н2О.  

 

 

nax.17. samkomponentiani katalizuri neitralizatori:  
1-korpusi; 2-fiWuri keramikuli konstruqcia (liTonis bade);  

3-lambda-zondi katalizatoris TavSi; 4-lambda-zondi 
katalizatoris boloSi 

 

   katalizatoris TermogamZle uJangavi foladis 
korpusis (1) SigniT, moTavsebulia fiWuri keramikuli 
konstruqcia an liTonis bade (2), romelzec datanilia, 
katalizatoris Txeli fena. СО da CnHm daJangvis 
xelSewyobisTvis katalizatorebad gamoiyeneba platina 
(Pt) da paladiumi (Pd), NOx-Tvis _ rodiumi (Rh). fiWuri 
konstruqcia (liTonis bade) zrdis katalizuri fenis 
gamonabolqv airTan kontaqtis zedapiris farTobs 20 
aTas kv.m-mde, masze datanili keTilSobili liTonebis 
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wona ki sul 2…3 gramia. keramika cecxlgamZlea da 
uZlebs 800…850, xolo liTonis bade _ 1000°С-ze met 

temperaturas. gamonabolqvi airebis dauwvavi narCenebi 
(CO, CnHm, NOx) exeba ra katalizuri fenis zedapirs, 
iJangeba gamonabolqv airebSi myofi JangbadiT. reaqciis 
Sedegad gamoiyofa siTbo, romelic acxelebs 
katalizators, rac kidev ufro aaqtiurebs JangviT 
procesebs. amrigad, maRali temperaturisa da specialuri 
liTonebis fenilis arsebobis wyalobiT, sakmaod rTuli 
JangviTi qimiuri reaqciebis Sedegad СО-dan miiReba 

aratoqsikuri СО2 _ 2СО + О2 → 2СО2; CnHm-dan СО2 da Н2О 

(wylis orTqli) _ CnHm + (m+n/2)О2 → mСО2 + n/2H2O; NO an 
NO2-is molekula xvdeba ra katalizatoris molekulebs, 
mas gamoeyofa O2 da azotis atomi, romelic ukavSirdeba 
azotis sxva atoms da warmoiqmneba molekuluri N2, 

romelsac Seicavs haeri da wyali.  
   aseTi katalizatoris normaluri muSaoba 
uzrunvelyofilia sawvavi narevis SemagenlobaSi 
Jangbadis Semcvelobis  mgrZnobiare specialuri 
sensoriT (lambda-zondiT).  romelic Tavisi signaliT 
regulirebas ukeTebs sawvavis dozirebas da 
uzrunvelyofs sawvavi narevis optimalur Semadgenlobas. 
Tanamedrove neitralizatorebze ayeneben or lambda-
zonds: erTs neitralizatoris TavSi (3) narevis xarisxis 
gansazRvrisaTvis da meores neitralizatoris boloSi (4) 
neitralizaciis efeqturobaze Tvalyuris devnebisaTvis. 
   katalizuri neitralizatorebi Zalze efeqturni arian 
gamonabolqvi airebis toqsikuri komponentebis winaaRmdeg 
brZolis saqmeSi. maTi uaryofiTi Tviseba isaa, rom 
eTilirebuli benzinis an uxarisxo sawvavis gamoyenebisas 
Zlier male gamodian wyobidan. garda amisa, maTi 
warmoebisTvis gamoiyeneba Zvirfasi liTonebi, rac zrdis 
maT Rirebulebas (axali saStato katalizatoris fasi 
450 dolaridan iwyeba).  
   ukanaknel wlebSi msoflios ganviTarebul qveynebSi 
gansakuTrebiT gamkacrda moTxovnebi wayenebuli 
avtomobiliT gamowveuli xmauris mimarT. 1994 wels 
ZalaSi Sevida gaeros evropis ekonomikuri komisiis #51 
wesebis 02 Sesworeba, romlis ZaliTac avtomobilis mier 
warmoqmnili xmauris saerTo done (maT Soris misi 
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namuSevari airebisac), ar unda aRematebodes 77 db(А)-s. 
2005 wels ZalaSi Sevida 03 Sesworeba, romlis ZaliTac 
xmauris es done unda Semcirdes 74 db(А)-mde.  
   avtomobilis moZraobis dros xmauris warmoqmnis 
ZiriTadi wyaroebia: Zravi, Sasi da saburavebis 
urTierTqmedeba gzis zedapirTan.  
   Zravis xmaurs ZiriTadad ganapirobebs haeris Sewovis 
da namuSevari airebis gamoSvebis procesebi, gagrilebis 
sistemis ventilatoris, airganawilebis da mrudmxara-
barbaca meqanizmebis, sxva kvanZebis da agregatebis 
muSaoba. 
   Sasis xmaurs ZiriTadad iwvevs transmisiis 
agregatebis muSaoba. 
   avtomobilis moZraobis dros, saburavebis gzis 
zedapirTan urTierTqmedebis Sedegad warmoqmnili xmauri 
warmoadgens avtomobilis saerTo xmauris mniSvnelovan 
Semadgenel nawils. misi done damokidebulia 
avtomobilis moZraobis siCqareze, gzis safaris xarisxze, 
mdgomareobasa da tenianobaze, saburavebis sixisteze, 
proteqtoris naxatis formasa da siRrmeze, agreTve 
saburavebze mosul datvirTvasa da avtomobilis 
sakidaris konstruqciaze.  
   avtomobilis xmauris saerTo donis Semcirebis 
ZiriTadi sakonstruqtori RonisZiebaa mayuCis gamoyeneba. 
mayuCis daniSnulebaa namuSevari airebis mier gamowveuli 
xmauris Semcireba da is bevrad gansazRvravs 
avtomobilis akustikuri komfortis dones. mayuCis 
ZiriTadi maxasiaTeblebia akustikuri efeqturoba da 
ukuzemoqmedeba. akustikuri efeqturoba niSnavs mayuCis 
Tvisebas _ Seamciros Zravis cilindrebidan gamomavali 
airebis nakadiT warmoqmnili bgeris Zala (e.w. “bgeriTi 
zemoqmedeba”). ukuzemoqmedeba esaa Zravas cilindrebidan 
gamomaval airis nakadze gamomSvebi sistemis mier 
Seqmnili winaaRmdegoba. ukuzemoqmedeba uaryofiTad 
moqmedebs Zravis mier ganviTarebul simZlavreze, sawvavis 
ekonomiurobaze, gamonabolqvis toqsikurobaze da a.S. 
   pirveli mayuCi jer kidev 1894 wels iqna dayenebuli 
frangul avtomobilze “Panhard-Levassor”. moqmedebis 
meqanizmis mixedviT Tanamedrove avtomobilebze 
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gamoiyeneba sami saxis mayuCi: reaqtiuli, disipaciuri da 
kombinirebuli. 
   reaqtiuli, anu rezonansuli mayuCi (nax.18), moqmedebs 
bgeriTi talRebis Sekrebis da maTi urTierTCaxSobis 
principiT. aseTi mayuCis korpusi (1) Sedgeba sxvadasxva 
sigrZis kamerebisgan (2), romlebSic gadis 
perforirebuli milebi (3). milebs SeiZleba hqondes 
sxvadasxvagvari naRunebi, adgilobrivi Seviwroebebi, 
saxSobebi da a.S. kamerebis raodenoba, zomebi da 
konfiguracia, perforirebis xasiaTi da sxva, 
ganapirobebs mayuCis mier sxvadasxva sixSiris bgeris 
CaxSobis efeqtianobas. aseTi saxis mayuCebi gamoiyeneba 
msubuqi avtomobilebis umetesobaSi. 
 

 
 

nax.18. reaqtiuli (rezonansuli) labirinTuli 
mayuCi: 1-korpusi; 2-kamerebi; 3-perforirebuli milebi 

 

   disipaciuri mayuCi (nax.19) bgeraSTanmTqmeli masalis 
saSualebiT bgeris energias siTbod gardaqmnis. aseTi 
mayuCis perforirebuli mili (2) Semoxveulia foladis 
mavTulis naburdiT (3), xolo kamera (1) amovsebulia 
bazaltis boWkos mineraluri bambiT. namuSevari airebi 
gadis perforirebul milSi, ra drosac bgeriTi rxevebi 
praqtikulad winaaRmdegobis gareSe aRweven kameris 
RruSi da STainTqmebian Semavsebeli boWkos mier. aseTi 
mayuCebis upiratesobas warmoadgens komnstruqciis 
simartive da maRali sixSiris xmauris ukeT CaxSoba; 
naklovanebaa _ naklebi efeqturoba bgeris dabali 
sixSireebis CaxSobisas da misi warmoebisaTvis 
damaxasiaTebeli mavne narCenebi. 
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nax.19. disipaciuri pirdapiri dinebis mayuCi: 1-kamera;  
2-perforirebuli mili; 3-mavTulis naburdi   

 

   kombinirebuli mayuCi (nax.20) Tavis TavSi aerTianebs 
reaqtiuli da disipaciuri mayuCebis Tvisebebs. mas aqvs 
rogorc reaqtiuli kamerebi (1) perforirebuli milebiT 
(2), ise disipaciuri kamera (3), rac maTi upiratesobebis 
gamoyenebis saSualebas iZleva. 
 

 
 

nax.20. kombinirebuli labirinTuli mayuCi: 1-reaqtiuli  
kamerebi; 2-perforirebuli milebi; 3-disipaciuri kamera 

 
 

   agebulebis mixedviT mayuCi SeiZleba iyos ori tipis: 
pirdapiri dinebis da labirinTuli. 
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   pirdapiri dinebis mayuCSi (nax.19) mudmivi kveTis 
(diametris) Semavali mili erTdroulad warmoadgens 
gamomavalsac da mimarTavs namuSevari airebis nakads 
yvela kameraSi. am tipis mayuCis upiratesobaa dabali 
ukuzemoqmedeba da, Sesabamisad, simZlavris minimaluri 
danakargi. 
   labirinTul mayuCSi (nax.18,20) Semavali da gamomavali 
milebi gancalkevebulia da mis erT-erT kameraSi mainc 
airebis nakadi moZraobs Tavisuflad. es zrdis 
winaaRmdegobas, magram saSualebas iZleva sixSireebis 
garkveul intervalebSi gaumjobesdes bgeris CaxSoba.  
   xmaursawinaaRmdego efeqtianobis TvalsazrisiT, aseve 
mniSvnelovania saburavebis, airganawilebis meqanizmis, 
transmisiis agregatebis saTanado konstruqciuli 
srulyofa,   madempfirebeli  Tvisebebis   mqone 
(magaliTad, grafitiani, amorful naxSirbadiani da sxva) 
SemzeTi masalebis gamoyeneba. garda amisa, xmauris 
mniSvnelovani Semcireba SesaZlebelia iseTi 
sakonstruqtoro RonisZiebebiT, rogoricaa: dartymiTi 
procesebis raodenobisa da amplitudis Semcireba; 
SesauRlebeli detalebis damuSavebis sisufTavis 
xarisxis gazrda; SemSvebi da gamomSvebi milsadenebis, 
haermwmendebis, aqtiuri mayuCebis konstruqciebis 
srulyofa; gadacemaTa kolofSi sinqronizatorebis da 
iribkbiliani kbilanebis gamoyeneba da a.S.  
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6. avtomobilis testireba konstruqciul  

usafrTxoebaze (kraS-testebi) 
    

   avtomobilis testireba konstruqciul (ZiriTadad 
pasiur) usafrTxoebaze _ kraS-testi (inglisurad Crash 

test), warmoadgens sxvadasxva saxis sagzao-satransporto 
SemTxvevis imitirebas, im mizniT, raTa gansazRvruli 
iqnas is dazianebebi, romlebic SeiZleba miiRon misma 
monawileebma realuri avariis dros. kraS-testi 
utardebaT, rogorc axal, damuSavebis stadiaSi myof 
avtomobilebs, maTi warmoebis win, ise eqspluataciaSi 
myof avtomobilebs. kraS-testi qmnis safuZvels, 
reitingis martivi sistemis gamoyenebiT, usafrTxoebis 
TvalsazrisiT advilad Sedardes da Sefasdes sxvadasxva 
modelis avtomobili. 
   kraS-testis Casatarebeli mowyobilobebi da 
gamoyenebuli meTodikebi gamudmebiT ixveweba. 
avtomobilis gaqaneba, rogorc wesi, warmoebs gare 
ZraviT. avtomobili specialurad iRebeba im mizniT, raTa 
advili iyos dazianebis dafiqsireba da gazomva.    
SedarebiT iafi da martivi Casatarebelia frontaluri 
Sejaxebis kraS-testi, romlis drosac gaqanebuli 
avtomobili ejaxeba betonis bloks. testirebisas 100 
km/sT siCqariT moZravi avtomobilis Sejaxeba betonis 
blokze daaxloebiT ekvivalenturia realur pirobebSi 
200 km/sT siCqariT moZravi avtomobilis Sejaxebisa 
aseTive masis uZrav avtomobilze. bolo dros gavrceleba 
miiRo frontalurma kraS-testebma dartymis 
gadaadgilebuli centriT. saxe icvala agreTve 
winaaRmdegobam – betonis blokis nacvlad gamoiyeneba 
Semxvedri avtomobilis standartizirebuli imitatori. 
kraS-testebi, romlebic axdenen gverdiT da ukana 
dartymebis imitacias, gansaxorcieleblad ufro rTuli 
da Zviria. isini moiTxovs erTdroulad ori avtomobilis 
an specialur mowyobilobaTa arsebobas.   
   moZraobis monawileTa dazianebebis gazomvisTvis 
gamoiyeneba avtomobilSi moTavsebuli, sensorebiT 
aRWurvili, sxvadasxva tipis manekeni, romlebic 
sxvadasxva zomis, wonis da asakis adamianis imitirebas 
akeTeben. manekenebis mravalferovnebidan, dReisaTvis 
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yvelaze farTo gamoyeneba miiRo nax.21-ze gamosaxulma 
manekenebma.  
 

       
A          
      a)            b)                 g)                d) 
 

nax.21. kraS-testis manekenebis modelebi: a,b) Hybrid III;  

g) BioRID II; d) WorldSID  
 

   frontaluri dartymebis kraS-testebisTvis 
gankuTvnilia Hybrid III modelis manekeni (a), romelic 
Sedgeba 350 liTonis da plastikuri nawilisgan. manekenis 
masalad gamoiyeneba foladi, aluminis Senadnobi, 
rezinis da kauCukis narevi, neoprini da poliakrili, 
agreTve vinili, romlisganac mzaddeba manekenis kani da 
rbili qsovilebi. misi wonaa 78 kg, simaRle _ 175 sm. 2003 
wlidan erTi manekenis nacvlad, romelic simaRliT da 
woniT Seesabameboda saSualostatistikur mamakacs, 
gamoiyeneba kidev xuTi manekeni _ askilogramiani mamakaci, 
saSualo asakis qali da sxvadasxva wlovanebis (10, 6 da 3 
wlis) sami bavSvi (b). ukana dartymis kraS-testebisTvis 
gankuTvnilia BioRID II modelis manekeni (g). SedarebiT 
rTuli da teqnologiurad dawinaurebuli modelia 
gverdiTi dartymebis kraS-testebis manekeni WorldSID (d). 
igi mravali sensoriTaa dakompleqtebuli da gamocdebis 
dros misi eleqtromeqanikuri “nervuli” sistema axdens 
258 parametris gazomvas. amitom WorldSID-is Rirebuleba 
orjer metia yvelaze msxvil Hybrid III-is Rirebulebaze da 
Seadgens 350 aTasi dolars. unda aRiniSnos, rom kraS-
testebi sakmaod Zviri jdeba _ zogierTi saxis kraS-
testis Rirebuleba aRwevs 750 aTas dolarsDda ufro 
meticaa. 
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   sensorebis monacemebis da vizualuri daTvalierebis 
safuZvelze, gamocdili eqspertebi aanalizeben travmebis 
xasiaTs da simZimes, romlebic SeiZleba miiRon salonSi 
myofebma; afaseben salonis deformacias da saWis lilvis 
gadaadgilebis sidides salonis SigniT, karebebis 
dazianebis xarisxs da saketebis muSaobas, usafrTxoebis 
Rvedebis da usafrTxoebis baliSebis efeqturobas da a.S. 
amasTan, usafrTxoebis baliSebis Sefaseba xdeba 
sxvadasxva poziciaSi myofi  manekenebisTvis. aRnusxuli 
dazianebebis, mZRolisa da mgzavrebis travmebis SesaZlo 
simZimis safuZvelze, keTdeba saerTo Sefaseba 
avtomobilis konkretuli modelisTvis. mravali wlis 
ganmavlobaSi gamomavali erTidaigive markis 
avtomobilisTvis gamocdebi periodulad meordeba. 
   kraS-testis Sedegebis Sefaseba xdeba xuTbaliani 
sistemiT, sadac bali Seesabameba avtomobilis 
usafrTxoebis saerTo Sefasebis dones. Sefaseba 5 bali 
“friadi”, Seesabameba avariis dros mosalodnel 
avtomobilis minimalur dazianebas da mgzavrTa 
minimalur travmirebas; 4 bali Seesabameba Sefasebas 
“Zalian kargi”, 3 bali _ “kargi”, 2 bali _ 
“damakmayofilebeli”. 1 bali  _ “aradamakmayofilebeli” 
Seesabameba avariis dros avtomobilis SesaZlo 
mniSvnelovan dazianebebs da mgzavrTa mosalodnel mZime 
travmebs. bolo dros, TvalsaCinoebisTvis, sityva bali 
Secvlilia varskvlaviT.   
   dReisTvis msoflioSi ramdenime avtoritetuli 
organizaciaa, romelic atarebs kraS-testebs da adgens 
avtomobilebis usafrTxoebis reitingebs. yoveli maTgani 
iyenebs testirebisa da SefasebaTa sistemis sakuTar 
meTodikas. amasTan, droTa ganmavlobaSi gamocdis 
pirobebi TandaTanobiT rTuldeba da farTovdeba. 
   evropaSi yvelaze popularul modelebs testirebas 
utarebs 1997 wels Seqmnili evropis saxelmwifoebis 
mTavrobebis, evrosabWos da evrokavSiris qveynebis 
saavtomobilo da samomxmareblo organizaciebis mier 
mxardaWerili, damoukidebeli asociacia _ evrokavSiris 
organizaciebis konsorciumi “saavtomobilo 
usafrTxoebis saerTaSoriso organizacia” _ Euro NCAP 

(The European New Car Assessment Programme).  
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   programa  Euro NCAP, romelic inglisuridan 
iTargmneba, rogorc “axali avtomobilebis Sefasebis 
evropuli programa”, moicavs 4 tipis tests: 
   _ testi frontalur Sejaxebaze tardeba 64 km/sT 
siCqareze da asaxavs daaxloebiT erTnairi klasis 
avtomobilebis wina nawilebiT Sejaxebas; 
   _ testi gverdiT Sejaxebaze tardeba 50 km/sT 
siCqareze; 
   _ testi Pole-test (boZi-gamocda) imitacias ukeTebs 
avtomobilis Sejaxebas xis an boZis tipis wvril da 
grZel saganze da tardeba 29 km/sT siCqareze; 
   _ testebi qveiTebis usafrTxoebaze tardeba 40 km/sT 
siCqareze. 
   2009 wlis 18 Tebervlidan moqmedebs Euro NCAP-is 
axali reitinguli sistema. Zvelisgan gansxvavebiT, sadac 
TiToeul avtomobilze reitingi cal-calke dgeboda 
mZRolis, mozrdili mgzavris, bavSvis da qveiTis 
usafrTxoebisTvis,  axal sistemaSi mocemulia jamuri 
xuTvarskvlaviani reitingi, xolo yvela qvereitingi 
fasdeba procentebSi. mniSvnelovani siaxlea axali 
reitingis Safety-assist (usafrTxoeba-daxmareba) SemoReba, 
romelic iTvaliswinebs avtomobilis aqtiur 
usafrTxoebas. Euro NCAP-is kraS-testebis Sedegebi, 
avtomobilebis markisa da modelis mixedviT, qveyndeba 
organizaciis oficialur veb-saitze http://www.euroncap.com. 
Euro NCAP-is logo warmodgenilia nax.22,a-ze. 
    

    

A         a)                 b)                     g) 

                

         Dd)                    e)                    v) 
           

nax.22. kraS-testebis Camtarebeli organizaciebis logoebi:  
a) Euro NCAP; b) NHTSA; g) IIHS; d) Australian NCAP;  

e) Australian NCAP; v) Australian NCAP 

http://www.euroncap.com/home.aspx
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   amerikis SeerTebul StatebSi kraS-testebs atarebs 
ori organizacia. maTgan erTi _ “sagzao moZraobis 
usafrTxoebis saxelmwifo nacionaluri administracia” _ 
NHTSA (National Highway Traffic Safety Administration) finansdeba 
federaluri biujetidan da  atarebs kraS-testebs 1994 
wlis Semdeg warmoebuli avtomobilebis umetesobisTvis. 
meore organizaciaa “sagzao moZraobis usafrTxoebis 
sadazRvevo instituti” _ IIHS (Insurance Institute for Highway 

Safety), romlis mier Catarebul kraS-testebs afinanseben 
sadazRvevo kompaniebi. informacia xelmisawvdomia 
mxolod ukanasknel wlebSi gamoSvebuli avtomobilebis 
mcire ricxvze 
   NHTSA-s mier kraS-testebis CatarebisTvis uSualod 
dilerisgan anonimurad xdeba erTidaigive modelis ori 
avtomobilis Sesyidva. maT sajdomebze usafrTxoebis 
RvedebiT amagreben manekenebs, romlebsac Tavze, 
gulmkerdze da fexebze damagrebuli aqvT sxvadasxva 
sensorebi. avtomobilebi distanciuri marTvis daxmarebiT 
gaqandeba mocemul siCqaremde. erTi avtomobiliT 
tardeba testi Full-frontal test (sruli frontaluri 
gamocda), romelic warmoadgens 35 mili/sT (56 km/sT) 
siCqariT moZravi avtomobilis frontaluri Sejaxebis 
imitacias xist aradeformirebad barierze. meore 
avtomobiliT tardeba testi Side-impact test (gverdiTi 
gamocda), romlis drosac avtomobilze 63°-iani kuTxiT 
xdeba gverdidan dartyma 38,5 mili/sT (62 km/sT) siCqariT 
moZravi, 1370 kg saerTo masis urikaze damagrebuli 
deformirebadi struqturiT. gverdiTi dartyma yvela 
avtomobilisTvis xorcieldeba erTidaigive masis 
mowyobilobiT, xolo dartymis zedapiri ifareba 
gamosacdeli avtomobilis winaras imitaciuri masaliT. 
NHTSA-s testebis Sedegebi qveyndeba organizaciis 
oficialur veb-saitze http://www.nhtsa.gov, sadac SeiZleba 
moinaxos kraS-testis Sedegi avtomobilis markisa da 
modelis mixedviT. NHTSA-s logo warmodgenili nax.22,b-
ze. 
   IIHS-is mier Catarebuli testis Offset-frontal test 

(gadaadgilebuli frontaluri gamocda) dros xdeba 40 
mili/sT (64 km/sT) siCqariT moZravi avtomobilis 
frontaluri Sejaxeba mZRolis mxridan deformirebad 

http://www.nhtsa.gov/
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barierze, romelic dajaxebisgan Semobrundeba 
avtomobilTan erTad da amiT zrdis  ukanasknelis 
deformaciis zonas. IIHS-is testebis Sedegebi qveyndeba 
organizaciis oficialur veb-saitze http://www.iihs.org, 
sadac SeiZleba moinaxos kraS-testis Sedegi 
avtomobilis markisa da modelis mixedviT. IIHS-s logo 
warmodgenili nax.22,g-ze.  
   germaniaSi avtomobilebis kraS-testebs, Euro NCAP-is 
meTodikiT, atarebs germaniis avtomobilistebis yvelaze 
didi sazogadoeba “saerTo germanuli saavtomobilo 
klubi” _ ADAC (Allgemeiner Deutscher Automobil-Club), romlis 
Sedegebis naxva SesaZlebelia organizaciis veb-saitze 
http://www.adac.de. ADAC-is logo warmodgenilia nax.22,d-ze.  
   iaponiaSi “saavtomobilo usafrTxoebis da sagzao-
satransporto SemTxvevebis msxverplTa daxmarebis 
iaponiis nacionaluri organizacia” _ NASVA (National 

Organization for Automotive Safety & Victim's Aid), testirebas 

atarebs Japanese NCAP meTodikiT, ZiriTadad iaponiis 
adgilobrivi warmoebis yvelaze popularuli modelebis 
avtomobilebisTvis. Japanese NCAP meTodika moicavs: srul 
frontalur dartymas NHTSA-s standartiT, 
gadaadgilebul frontalur da gverdiT dartmebs Euro 

NCAP-is standartiT. 2003 wlidan aseve tardeba testebi 
qveiTebis usafrTxoebaze  (35 sT/km siCqareze), romlis 
drosac xdeba Zaris da qarsaridi minis 
dartymaSTanTqmiTi Tvisebebis Sefaseba. gamocdebis 
Sedegebis naxva SesaZlebelia organizaciis oficialur 
veb-saitze http://www.nasva.go.jp, xolo logo warmodgenilia 
nax.22,e-ze.  
   avstraliuri nacionaluri organizacia “axali 
avtomobilebis Sefasebis avstraliuri programa” _ 
Australian NCAP (Australian New Car Assessment Program), atarebs 
kraS-testebs avstraliaSi da axal zelandiaSi 
gavrcelebuli avtomobilebis modelebisTvis. 1999 wlidan 

man Secvala testirebis Catarebis procedura (romelic 
identuri iyo amerikuli NHTSA meTodikis) SedarebiT 
Tanamedrove Euro NCAP meTodikiT, romelic moicavs 
gadaadgilebuli frontaluri da gverdiTi dartymebis 
gamocdebs. Australian NCAP iyenebs testebis Sefasebis 

http://www.iihs.org/ratings/default.aspx
http://www.adac.de/
http://www.nasva.go.jp/mamoru/english/index.html
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xuTbalian skalas. gamocdebis Sedegebis naxva 
SesaZlebelia organizaciis oficialur veb-saitze 

http://www.ancap.com.au, xolo logo warmodgenili nax.22,v-ze.  
   ruseTis federaciaSi Jurnali “Авторевю” atarebs 
sakuTar kraS-testebs ZiriTadad rusuli warmoebis 
avtomobilebisaTvis, Euro NCAP-is meTodikiT 
avtomobilebis frontaluri dartymebisTvis. gamocdis 
Sedegebis naxva SesaZlebelia veb-saitze http://crash-tests.net. 
   avtomobilebis Semowmeba usafrTxoebaze Euro NCAP-is 
meTodikiT iTvleba erT-erT yvelaze srulyofilad da 
avtoritetulad. Sesabamisad, dReisaTvis msoflioSi 
yvelaze mkacr Euro NCAP standarts eqvemdebareba yvela 
avtomwarmoebeli, romelsac sWirdeba evropuli bazris 
mopoveba. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.ancap.com.au/
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Zurab Bogvelishvili 

Modern Systems and Devices Structural Safety Car 

   Сonsiders used in modern automotive systems and   structural safety of 

the device, how they work and trends.  

   Intended for students of specialty road transport, will also be interesting 

for those concerned with road safety. 

 

 

 

Богвелишвили З.В. 

Современные системы и устройства конструктивной 

 безопасности автомобиля 

   Рассматриваются используемые в современных автомобилях 

системы и устройства конструктивной безопасности, принципы их 

работы, тенденции развития. 

   Предназначен для студентов специальности автомобильного 

транспорта, также будет интересен для лиц заинтересованных  

вопросами безопасности дорожного движения. 
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      gadaeca warmoebas    . xelmowerilia dasabeWdad     . 
     qaRaldis zoma 60x84 1/16. pirobiTi nabeWdi Tabaxi    . 

tiraJi 100 egz. 
 

 

 

 


