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S e s a v a l i 

 

teqnologiuri procesebis meqanizacia da kompleqsuri avtomati-

zacia manqanaTmSeneblobaSi warmoadgens warmoebis mniSvnelovan 

etaps. 

meqanizaciisagan gansxvavebiT, rac iTvaliswinebs adamianis 

xeliT Sromis Secvlas manqanuri SromiT, produqciis uSualod 

warmoebisas, avtomatizacia gulisxmobs manqana danadgarebis marTvas 

adamianis aqtiuri monawileobis gareSe. sawarmoo procesebis avtoma-

tizacia saSualebas gvaZlevs mniSvnelovnad gavaumjobesoT momuSa-

veTa Sromis pirobebi, avamaRloT gamoSvebuli produqciis xarisxi 

da SevamciroT gamoSvebuli produqciis TviTRirebuleba. 

Tanamedrove maRalxarisxovani da maRalefeqturi manqanebis 

seriuli gamoSveba warmoudgenelia avtomaturi moqmedebis liTon-

damamuSavebeli mowyobilobis gamoyenebis gareSe. aRniSnulidan 

gamomdinare, sagnis “sawarmoo procesebis avtomatizaciis” Seswavlas 

mniSvnelovani adgili ukavia manqanaTmSeneblobisaTvis maRalkvali-

ficirebuli kadrebis momzadebis saqmeSi.  

 

1. liTonsaWreli Carxebis avtomatizaciis sistemebi 

 

liTonsaWreli Carxebis avtomatizacias safuZvlad SeiZleba 

daedos cikluri da acikluri sistemebi. 

cikluri sistemiT avtomatizaciis dros, avtomaturi moqmede-

bis mowyobilobis muSaobas safuZvlad udevs gazomvis ara pirdapiri 

meTodi, rac imas niSnavs, rom namzadis damuSavebis xangrZlivoba 

damokidebulia ara imaze, miRweulia Tu ara damuSavebis saWiro 

sizuste, aramed imaze Seasrula Tu ara mWrelma iaraRma misTvis 

dadgenili ZraobaTa cikli. 

yoveli axali detalis damuSavebisas mWreli iaraRi ucvlelad 

imeorebs misTvis dadgenil yvela Zvraobas. mWreli iaraRi rom ar 

cvdebodes, aseTi sistemiT muSaoba uzrunvelyofda ganusazRvreli 
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raodenobis detalebis damuSavebas Carxis erTjeradi gawyobisas. 

magram imis gamo, rom mWreli iaraRi cvdeba, yoveli momdevno 

detalis zomebi ramdenadme gansxvavdeba winadamuSavebuli detalis 

zomebisagan. maRalmedegi mWreli iaraRebis damuSavebisas es gansxva-

veba imdenad mcirea, rom SesaZlebelia sakmaod didi raodenobis 

detalebis damuSaveba, sanam mWreli iaraRis cveTiT gamowveuli 

gansxvaveba gautoldeba mocemul zomaze damuSavebul zRvars. amis 

Semdeg saWiroa Carxis xelaxali gawyoba aRniSnuli cdomilebis 

aRmosafxvrelad. zemoT aRniSnulidan cxadia, rom avtomatizaciis 

es sistema SesaZlebelia gamoyenebuli iqnas maRali medegobis mqone 

iaraRebiT: saWrisebiT, burRebiT, frezebiTa da sawelavebiT 

damuSavebisas. 

dabali medegobis iaraRebiT damuSavebisas, rodesac saWiroa 

uzrunvelyofili iqnas damuSavebuli zedapiris maRali sizuste, 

gamoyenebul unda iqnas avtomatizaciis acikluri sistema. 

avtomatizaciis aciklur sistemas safuZvlad udevs gazomvis 

pirdapiri meTodi, rac imaSi mdgomareobs, rom Carxis aRmasrule-

beli meqanizmebis marTva xorcieldeba avtomaturi mowyobilobiT, 

romelic uSualod axdens damuSavebuli zedapiris gazomvas da 

saWiro sizustis miRwevisTanave swyvets damuSavebis process. 

rogorc zemonaTqvamidan Cans es sistema mizanSewonilia iseTi 

procesebis gansaxorcieleblad, rodesac damuSaveba swarmoebs 

dabali medegobis mqone mWreli iaraRebiT (magaliTad saxexi 

wreebiT) da rodesac damuSavebis moTxovnili sizuste aris maRali. 

avtomatur moqmedebaTa erToblioba daniSnulebis mixedviT 

SeiZleba daiyos sam jgufad, daniSnulebaTa Sesabamisad. es 

jgufebia marTvis, kontrolis da regulirebis. 
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2.  avtomaturi marTva 

 

liTonsaWreli mowyobilobis avtomaturi marTva saSualebas 

gvaZlevs ganvaxorcieloT mocemuli operaciis gansaxorcieleblad 

saWiro Zraobebi operatoris monawileobis gareSe saWiro Tanmimdev-

robiT. avtomaturi marTva Carxis aRmasrulebeli elementebisa maT 

Soris Carxis CatvirTva namzadebiT, zomaTa kontroli, SeiZleba 

ganxorcielebuli iqnas rogorc meqanikuri aseve pnevmaturi da 

hidravlikuri moqmedebis sistemebiT. eleqtroavtomatikis saSuale-

biT ZiriTadad xorcieldeba ama Tu im aRmasrulebeli elementi-

saTvis brZanebis gacema da am brZanebis Sesrulebis kontroli. 

SedarebiT dabali siCqareebiT Sesasrulebeli Zalovani brZanebebis 

Sesruleba swarmoebs hidravlikuri sistemebiT, xolo swrafad 

Sesasrulebeli moqmedebebi ki pnevmaturi sistemebis saSualebiT. 

unda aRiniSnos rom calkeul SemTxvevebSi dasaSvebia marTvis siste-

mebis araordinaluri gamoyenebac. 

rogorc avtomaturi xazebis, aseve calkeuli Carxebis 

marTvisas gamoiyenebian:  

centraluri marTva;  

marTva sagzao kontroliT; 

kombinirebuli marTva. 

centraluri marTvis dros centraluri sakomando aparatidan 

gaicema signalebi calkeuli avtomaturi ciklis elemenebis moqmede-

baSi mosayvanad im TanmimdevrobiT rac winaswaraa dadgenili teqno-

logiuri procesis dagegmarebisas. es sistema gamoirCeva imiT, rom 

Carxis aRmasrulebeli meqanizmebis marTva xorcieldeba parale-

lurad. ase magaliTad, meqanikuri sistemis SemTxvevaSi centraluri 

marTva xorcieldeba muSta gamanawilebeli lilviT,  
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                            aRmasrulebeli  meqanizmebi 

 

nax. 1 

 

nax. 2 

  

nax. 3 

 5



rac farTed aris gavrcelebuli avtomatur liTonsaWrel 

CarxebSi. 

nax. 1 warmodgenilia centraluri marTvis sqema. sinqronuli 

eleqtroZravidan reduqtoriT-2 da sacvleli kbilanebiT-3, brunviTi 

Zraoba gadaecema muSta gamanawilebel lilvs-4. am lilvze dayene-

buli muStebi-6 periodulad rTaven CamrTvelebs-5, romlebic Tavis 

mxriv CarTaven an gamorTaven Sesabamis eleqtrul qsels ama Tu im 

meqanizmis moqmedebaSi mosayvanad an gasaCereblad. aRmasrulebeli 

meqanizmebis saWiro TanmimdevrobiT moqmedebaSi moyvana SesaZle-

belia ganxorcieldes am muStebis lilvze-4 saTanado kuTxiT 

SemobrunebiT. 

marTvis aseTi sqema mizanSewonilia gamoviyenoT im SemTxvevaSi 

Tu gamoricxulia am meqanizmebis SesaZlo urTierTgadafarva drosa 

da sivrceSi, rasac SesaZlebelia adgili qondes calkeuli meqaniz-

mebis dazianebis SemTxvevaSi. rogorc nax. 2-zea naCvenebi, imis gamo, 

rom meqanizmi–B ver dabrunda sawyis mdgomareobaSi da gaCerda 

gzaSi, meqanizmi-C Seejaxa mas ramac gamoiwvia avaria. 

sagzao kontroliT marTvisas, aRmasrulebeli meqanizmebis moqme-

debaSi moyvana TviT am meqanizmebis saSualebiT xdeba.  

nax. 3. warmodgenilia sagzao kontroliT marTvis principuli 

sqema. mas Semdeg rac CairTveba Carxi, aRmasrulebeli meqanizmi -

Amodis moqmedebaSi, gadaadgildeba isriT naCvenebi mimarTulebiT da 

Seasrulebs ra misTvis gankuTvnil moZraobas dabrundeba sawyis 

poziciaSi da CarTavs bolo gamomrTvels - 1. amiT brZanebas 

Rebulobs aRmasrulebeli meqanizmi –

A

B , romelic iwyebs misTvis 

dadgenili Zraobis Sesrulebas. Zraobis Sesrulebis Semdeg igi 

dabrundeba ra sawyis poziciaSi CarTavs bolo gamomrTvels - 2 da 

moqmedebas daiwyebs meqanizmi –  da a. S. yoveli meqanizmi Seasru-

lebs saWiro moZraobas. rogorc zemoT aRniSnulidan Cans, am 

SemTxvevaSi gamoricxulia meqanizmebis urTierT gadafarva da 

SesaZlo avaria. 

C

aRniSnuli marTvis sqemis uaryofiT mxares warmoadgens marTvis 

arxebis didi raodenoba, rac mniSvnelovnad arTulebs da aZvirebs 

mas. Tu SevadarebT erTmaneTs marTvis am or sistemas davinaxavT rom 
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erTi da igive raodenobis aRmasrulebeli meqanizmebis mqone 

danadgarebSi, Tu gaviTvaliswinebT am meqanizmebis nebismieri Tanmim-

devrobiT CarTvis SesaZleblobas, sagzao kontrolis SemTxvevaSi 

marTvis arxebis raodenoba orjer metia centraluri marTvis 

SemTxvevasTan SedarebiT. naxazebze 1Dda 2 warmodgenili sqemebidan 

naTlad Cans rom am xuT aRmasruleblian meqanizmebSi gvaqvs: 

centraluri marTvisas xuTi arxi (I, II, III, IV, V) xolo sagzao 

kontroliT marTvisas ki aTi (I, II, III, IV, V, VI, VII, VIII, XI, X). 

marTvis arxebis raodenobis Semcirebis mizniT mimarTaven 

kombinirebuli marTvis sistemas, romlis drosac is meqanizmebi, 

romlebmac raime uwesrigibis gamo SeiZleba gadafaron erTmaneTi 

drosa da sivrceSi gaerTianebuli iqnebian sagzao kontrolis 

marTvis sistemiT, danarCenebi ki centraluri marTvis sistemiT. 

yovel calkeul SemTxvevaSi saWiroa saTanado analizis Catareba, 

raTa arCeul iqnas yvelaze moqnili da efeqturi varianti. 
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3. liTonsaWreli Carxebis CatvirTvis operaciaTa 

avtomatizacia 

 

1.1  CamtvirTav mowyobilobaTa saxeebi da maTi 

daniSnuleba 

 

liTonsaWrel Carxebze sawarmoo procesebis Sesasruleblad 

aseve sakontrolo da saamwyobo operaciaTa avtomatizaciisaTvis, 

umetes SemTxvevebSi saWiroa CatvirTvis procesebis avtomaturad 

ganxorcieleba. 

manqanaTmSeneblobaSi teqnologiuri procesebis analizi gviCve-

nebs rom damxmare drois 50% da zogjer ufro metic sWirdeba 

CatvirTvis operaciaTa Sesrulebas. am operaciaTa avtomatizacia 

mniSvnelovnad amcirebs drois danakargs da zrdis Carxebis 

gamoyenebis koeficients, rac mwarmoeblobis gadidebis mniSvnelovan 

rezervs warmoadgens. 

CatvirTvis operaciaTa avtomatizaciis sirTule mniSvnelovnad 

aris ganpirobebuli meqanikuri damuSavebis meTodebis simravliTa da 

dasamuSavebeli detalebis formebisa da zomaTa mravalsaxeobiT. 

namzadebis saxeobaTa mixedviT liTonsaWrel Carxebze maTi 

CatvirTva da damuSavebis zonaSi miwodeba SeiZleba ganxorcieldes: 

1. uwyveti mavTulis an lentis saxiT; 

2. wnelebis saxiT 

3. erTeulovani namzadebis saxiT. 

pirvel SemTxvavaSi koWaze daxveuli masala periodulad xeliT 

miewodeba da magrdeba CarSi, ris Sedegadac misi miwodeba damuSvebis 

zonaSi swarmoebs avtomaturad. 

wnelovani masalebis SemTxvavaSic CatvirTva analogiurad 

swarmoebs. aseTi masalebi wnelovan avtomatur Carxebze 

gamoiyenebian. 

rac Seexeba erTeulovan namzadebs, isini gamoiyenebian rogorc 

avtomatur, aseve saerTo da specialuri daniSnulebis avtomatizi-

rebul Carxebze dasamuSaveblad.  
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erTeulovani namzadebis CamtvirTi mowyobilobebi gamoiyenebian 

Semdegi funqciebis Sesasruleblad: 

1. waritacon namzadebi da miscen maT saTanado orientacia 

Semdgomi damuSavebisaTvis; 

2. daagrovon namzadebi saWiro orientirebul mdgomareobaSi, 

raTa uzrunvelhyon meqanikuri damuSavebis uwyvetoba raime mizezis 

gamo wartacebisa da maorientirebeli elementebis mwyobridan 

gamosvlis SemTxvevaSi. 

3. miawodos namzadebi damagroveblidan damuSavebis zonaSi 

momWer elementebTan. 

erTeulovani namzadebis CamtvirTi mowyobilobebi iyofian or 

jgufad: 

1. naxevradavtomaturi mowyobilobebi anu maRaziuri CamtvirTi 

mowyobilobebi. 

2. avtomaturi anu bunkeruli CamtvirTi mowyobilobebi.  

 

 

3. 2 erTeulovani namzadebis klasifikacia 

 

bunkeruli CamtvirTi mowyobilobebis racionaluri konstruq-

ciis SesarCevad saWiroa namzadebis klasifikacia maTi formisa 

daZiriTadi zomebis fardobis mixedviT. 

brunviTi formis namzadebi SeiZleba daiyon sam klasad (ix. 

cxrili # 1). 

I - namzadebi romlebsac aqvT simetriis uamravi RerZi, ar 

moiTxoven araviTar orientacias damuSavebis zonaSi miwodebisas; 
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cxrili 1 

 

klasi 

# 

 

simetriis 

elementebi 

 

detalis 

dasaxeleba 

 

detalis forma 

 

Zir. zom. 

fard. 

I  uamravi sime-

triis RerZi 

da sibrtye 

 

sferoebi, 

burTulebi 
 

 

1〉
d
l

 

 

lilvakebi 

 

 

 

milisebri 

 

 

 

 

 

1〈
d
l

 

 

diskoebi 

 

 

 

rgolebi 

 

 

 

1=
d
l

 

gorgolaWebi 

mTliani 

 

II  simetriis 

erTi RerZi da 

simetriis 

erTi sibrtye, 

romelic 

marTobia 

simetriis 

RerZis. 

gorgolaWe-bi 

naxvretebiT 

 

 

III simetriis 

erTi RerZi 

 

lilvakebi 
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gilzebi 

 

 

WanWikebi  

1〉
d
l

 

 

diskoebi 

 

 

rgolebi 

 

 

1〈
d
l

 

 

rgolebi 

 

 

rgolebi 

 

 

1=
d
l

 

 

II - namzadebi romlebsac aqvT simetriis erTi RerZi da 

simetriis erTi sibrtye brunvis RerZis marTobuli. aseTi namzadebis 

orientacia unda moxdes brunvis ReZis mixedviT. maTi orientaciis 

xarisxi aris erTi. 

III - namzadebi romlebsac aqvT mxolod erTi simetriis RerZi – 

brunvis RerZi. isini moiTxoven ormag orientacias: brunvis RerZisa 

da am RerZisadmi marTobuli sibrtyis mimarT. Sesabamisad maTi 

orientaciis xarisxi aris ori. 

brtyeli formis namzadebi aseve sam klasad iyofian (nax. 3a).  

I - namzadebi, romlebsac simetriis sami sibrtye aqvT, maTi 

orientacia swarmoebs sigrZis mixedviT da Sesabamisad maTi orienta-

ciis xarisxi aris erTi 

II - namzadebi, romlebsac simetriis ori sibrtye aqvT. maTi 

orientacia unda moxdes sigrZisa da arasimetriis sibrtyis mixedviT. 

Sesabamisad aseTi namzadebis orientaciis xarisxi aris ori. 
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III - namzadebi, romlebsac erTi simetriis sibrtye gaaCniaT. maTi 

orientacia swarmoebs sigrZisa da arasimetriis sibrtyeebis mimarT. 

aseTi namzadebis orientaciis xarisxi aris sami. 

CatvirTvis avtomatizaciis sirTule izrdeba sirTulis klasis 

matebasTan erTad. 

 

 

 

 

nax. 3 a 

 

brunviTi formis namzadebis SemTxvevaSi sigrZis fardobiT dia-

metrTan yoveli klasi iyofa jgufebad. 

ZiriTadi zomebis fardoba gansazRvravs maT upirates mdebare-

obas bunkerSi da Sesabamisad gansazRvravs bunkeris maorientebel 

elementSi. 

namzadebi ZiriTadi zomebis fardobiT 1〉
d
l

 upirates 

orientacias Rebuloben bunkerSi mbrunavi diskos qordis 

mimarTulebiT rac ufro metia es fardoba miT meti raodenobis 

namzadebi aRmoCndebian orientirebulni qordalurad. amitom 

bunkeris mbrunav maorientirebel diskoze namzadebis wartacebisTvis 
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gaTvaliswinebuli jibeebi qordalurad unda iyvnen amoWrili. 

namzadebi, romelTa ZiriTadi zomebis fardobaa 1〈
d
l

 mbrunav diskoze 

ganlagdebian torsuli zedapiriT. am SemTxvevaSi namzadebis 

watacebis gamartivebis mizniT jibeebic namzadis garSemowerilobis 

Sesabamisad unda iqnan gaTvaliswinebuli. namzadebs romelTa 

ZiriTadi zomebis fardobaa 1≈
d
l

, upiratesi orientirebuli pozicia 

ar gaaCnia, amitom am SemTxvevaSi jibeebi mbrunav maorientirebel 

diskoze nebismierad SeiZleba iqnan gaTvaliswinebuli.  

 

 

3. 3. namzadebis watacebisa da maorientirebeli meqanizmebi 

 

es meqanizmebi SeiZleba daiyon ramodenime jgufad daniSnulebis 

mixedviT. 

1. meqanizmebi romlebic axorcieleben namzadebis watacebas 

yovelgvari orientaciis gareSe; 

2. meqanizmebi romlebic axdenen namzadebis pirvelad 

orientacias; 

3. meqanizmebi romlebic waritaceben namzads, da aZleven mas 

pirvelad orientacias; 

4. meqanizmebi romelTa saSualebiT namzadebi Rebuloben ormag 

orientacias; 

5. meqanizmebi, romlebic waritaceben namzadebs da amave dros 

axorcieleben maT ormag orientacias. 

nax. 4 warmodgenilia am meqanizmebis principuli sqemebi, romle-

bic mxolod waritaceben namzadebs jgufurad an calobiT 

yovelgvari orientaciis gareSe. 

naxazze 4a warmodgenil SemTxvevaSi swarmoebs wataceba 

mbrunav diskoSi arsebuli jibeebis saSualebiT. nax. 4b SemTxvevaSi 

ki mbrunav dolze damagrebuli niCbebis saSualebiT. namzadebis 

Semdgomi orienttacia xorcieldeba maTi Semdgomi 

transportirebisas sxva meqanizmebis mier. 
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nax. 4g da 4d variantebSi erTdroulad mimdinareobs namzadebis 

wataceba da pirveladi orientacia sigrZis mixedviT. 

ormagi orientaciis meqanizmebSi (nax. 5a da 5g) swarmoebs namza-

dis formis gamoyenebiT. pirveladi orientacia am meqanizmebSi 

swarmoebs qordalur jibeebSi, mbrunavi diskos qveda nawilSi. 

diskos Semobrunebisas, zeda nawilSi namzadebi eyrdnobian ra 

jibeebSi arsebul Sua sayrdenebs, simZimis Zalis zegavleniT 

vardebian radialur jibeebSi. 

N  

nax. 4A 

     

a                        b 

 

g 

nax. 5 
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nax. 5g naCveneb SemTxvavaSi ki meorad orientacias axdens mbru-

navi varskvlava, is namzadebi, romlebic mbrunav diskoSi arsebul 

jibeebSi pirveladi orientaciis dros Cavardebian daxuruli 

boloTi diskos centrisaken mimarTulad, varskvlavis TiTebze ver 

wamoegebian da cxadia, rom ver miiReben meorad orientacias, rac 

xorcieldeba varskvlavis TiTebidan vertikalur RarSi Cavardnisas. 

zogjer konstruqciis gamartivebis mizniT mimarTaven bunkers 

gareT orientirebasac (nax. 6) namzadi, romelmac miiRo pirveladi 

orientacia bunkerSi, vertikalur RarSi gadaadgildeba didi an 

mcire diametriT win, mcire diametriT win Camovardnisas igi daecema 

sayrdenis-2 SigniT. mbiZgava-1 aseT namzads daejaxeba ra, gadaabru-

nebs, Seucvlis orientacias Caagdebs mimReb RarSi. is namzadi ki, 

romelic pirveladi orientaciis Semdeg Camovardeba didi torsuli 

zedapiriT win, daeyrdnoba sayrdens-2 da mas mbiZgava-1 orientaciis 

Secvlis gareSe Caagdebs mimReb RarSi. 

 

 

 

nax. 6 
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3. 4 diskuri, jibeebiani bunkeruli CamtvirTi 

meqanizmi. 

 

am tipis mowyobilobebma hpoves sakmaod farTe gavrceleba 

martivi konstruqciis, maRali mwarmoeblobebisa da saimedobis gamo. 

nax.7 warmodgenilia jibeebiani mbrunavdiskiani bunkeruli mow-

yobilobis principuli sqema. diskos-2 brunvisas, namzadebi, 

romlebic Cayrilia bunkerSi-1, jibeebis saSualebiT miewodebian 

mimReb sarkmelSi-8, saidanac iyrebian mimReb RarSi-9. jibeebiani 

disko-2 brunviT Zraobas Rebulobs Wia gadacemiT. Wia xraxnis 

RerZze dayenebulia muSta-3. Wiagadamcemis gadacemis ricxvi tolia 

diskoze jibeebis raodenobisa, amitom yoveli jibe mimRebi sarkmlis 

Tavze gadis maSin, rodesac es ukanaskneli gaxsnilia. jibeSi 

moxvedrili namzadi vardeba sarkmelSi-8 xolo iqidan ki mimReb 

RarSi-9. 

jibeebi diskze SeiZleba amoWrili iyos qordalurad (a), diskos 

zedapiris marTobulad (b) an radialurad (g) nax. 8, rac 

damokidebulia namzadis upirates orientirebaze mbrunavi diskis 

mimarT.   

bunkeris mwarmadoba iangariSeba formuliT:  

 

kznQ ⋅⋅=  cali/wT 

 

 sadac  -diskis brunTa ricxvia wuTSi;    n

z - jibeebis raodenoba;    

k -watacebis koeficientia.  

z
qK =  
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nax. 7 

 

 
             a                 b                   g         

 nax. 8 

 

 

aq  -faqituri warmadobaa diskos erT Semobrunebaze. q

Tavis mxriv  

m
PDZ = ;       

PD
vn 1000

=  

sadac  -diskis diametria;  D

m  - jibeebis bijia;    

v  - diskis brunvis siCqarea.    

amrigad 
m

vQ 1000
= K⋅  cali/wT 

saWiro eleqtroZravis simZlavre  
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η⋅

⋅
=

97500
2 nMN kvt 

saWiro mabruni momenti miaxloebiT SeiZleba gaangariSebul 

iqnas formuliT: M g RG ⋅= kg/sm 

R-diskis radiusia.        

bunkeris saWiro moculoba iangariSeba formuliT:  

V b=V n YtQ h⋅⋅⋅  

V n _erT namzadis moculobaa; 

Vb _ erTi namzadis moculobaa;

Q _ bunkeris mwarmoeblobaa; 

⋅ht  _ bunkeris CatvirTvebs Soris droa; 

Y _ bunkeris Sevsebis koeficientia, romelic iTvaliswinebs 

CatvirTul namzadebs Soris arsebul sicarieleebs. 

diskuri jibeebiani bunkeruli mowyobilobis dagegmarebisas 

aucilebelia mimRebi Raris siganisa da diskis wriuli siCqaris 

gansazRvra. mimRebi Raris sigane iseTi unda iyos, rom ar moxdes 

masSi namzadebis gaWedva an orientaciis Secvla. 

aRniSnuli sidideebi ganisazRvreba Semdegnairad (nax. 9). 

nanzadis gaWedva RarSi moxdeba kuTxeebis ϕ  da µ  tolobisas. 

ϕ  - namzadis Semobrunebis kuTxea mimReb RarSi Cavardnisas; 

µ - xaxunis kuTxea.  

namzadis diagonali D  tolia D

22 ldD +=  

mimRebi Raris sigane ki ϕϕ coscos 22 ⋅+=⋅= ldDB , sadac µϕ ⋅〉m . 

maqsimalurad dasaSvebi siCqare diskos brunvisas gamoiTvleba 

Semdegnairad. namzadi mimReb RarSi Cavardnisas gadis manZils, 

romelic tolia xolo diski sdh −=0 lB − . 
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nax. 9 

 

2

2

0
gth = , xolo diskis gadaadgilebis dro namzadis mimReb 

RarSi Cavardnisas iqneba 
V

lBt −
= . Casmis Semdeg vRebulobT, rom 

2

2

2
)(

V
lBgSd −

=− , sadac g - simZimis Zalis aCqarebaa. 

Tu mimRebi Rari daxrilia horizontis mimarT α -kuTxiT, maSin 

siCqaris formulaSi unda gaviTvaliswinebuli iqnas daxril 

sibrtyeze moZravi sxeulis aCqarebis mniSvneloba )cos(sin αα fgW −= , 

Sesabamisad gveqneba, rom 
)(2

)()cos(sin 2

max Sd
lBfgV

−
−⋅−

=
αα

 

jibis sigrZe aiReba dlL 5,0+= , sigane dH 2,1= , xolo siRrme 

. )00,19,0( dh ÷=

jibeebs Soris biji, simtkicis gaTvaliswinebiT iangariSeba 

damokidebulebidan dLm )5.11,0( ÷+=  

bunkeris jibeebiani diskos daxris kuTxe meti unda iyos 

xaxunis kuTxeze da Cveulebriv aiReba .  
05045 ÷=α

mowyobilobebSi, romlebsic namzadebi ganTavsdebian jibeebiani 

diskos marTobulad. mimRebi Raris sigane unda iyos =2d·k,  Β
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k =0.85÷ 0.9 

xolo diskis wriuli siCqare iangariSeba formuliT  

)sin(cos
)(2max

αα fq
sd

dV

−
−

−
=

B  

bunkerul CamtvirTv mowyobilobebSi diskoze jibeebis radia-

lurad ganlagebisas wriuli siCqare ganisazRvreba damokide-

bulebidan  

;
)

2
(2

)sin(cos)
2

(max

Sd
fqdBV
−

−
⋅−≤

αα
 

xolo jibeebis zomebi ki 

);17.0( ++= dL    ;)5.12.1( lH ÷=  .)1.19.0( dh +=  (ix. nax.). 

 

  

 3. 5. Siberiani bunkeruli CamtvirTi mowyobiloba 

   

aseTi mowyobilobebi gamoiyenebian sxvadasxva formis namzadebis 

_ lilvakebis, burTulebis, WanWikebis, xraxnebis da a.S. wartacebisa 

da orientaciisaTvis. 

nax. 10 warmodgenilia am mowyobilobis principuli sqema. 

bunkerSi-1 Cayrili namzadebi-7 waritacebian vertikalurad zeviT 

moZravi Siberis-2 mier da miewodebian mimReb RarSi-3. aq isini 

Rebuloben saWiro orientacias da gadaadgildebian simZimis Zalis 

zegavleniT. 

mimReb Rarze moZraobisas, Rarze sworad orientirebuli 

namzadebi Tavisuflad gaivlian Camomgdebis-4 qveS da gaagrZeleben 

moZraobas. is namzadebi ki, romlebic mimReb Rarze arasworad 

iqnebian orientirebuli, Camomgdebis mier ukanve Caiyrebian bunkerSi. 
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nax. 10 

 

am tipis mowyobilobis mwarmoebloba iangariSeba formuliT 

nmkQ ⋅⋅= cali/wT. 

sadac mimRebi Raris Sevsebis koeficientia; −k

−m mimReb Rarze erTdroulad moTavsebuli namzadebis 

SesaZlo raodenobaa; 

−n Siberis ormag svlaTa ricxvia wuTSi.  

Siberis ormag svlaTa ricxvi damokidebulia mimRebi Raridan 

Nnamzadebis gasvlisaTvis saWiro droze da iangariSeba formuliT 

miml
fqn

2
)cos(sin60max

αα −
= orsvla/wT. 

aq simZimis Zalis aCqarebaa, m/wm −q

−α mimRebi Raris daxris kuTxea; 

−f xaxunis koeficientia; 

l mim _ mimRebi Raris sigrZea, m. 
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mimRebi Raris daxris kuTxe aiReba ; koeficientis 

mniSvneloba  konstruqciis elementebis danarCeni 

sidideebi SeiZleba aRebul iqnan 

030=α

;4.03.0 ÷=K

 λ = 500; λ = 500; d)35.2( ÷=α n; l mim= (8 l)10÷ n; α7.0=t ; dB 1.1= n; 

Siberis fskerze namzadebis moZraobis uzrunvelsayofad saWi-

roa daculi iqnas piroba . 
0

0 )105(2 ÷+= µα

sadac −µ xaxunis kuTxea.    

 

3. 6. maRaziuri CamtvirTi mowyobilobebi 

 

bunkerul CamtvirT mowyobilobebisagan gansxvavebiT, maRaziur 

CamtvirT mowyobilobebSi namzadebis CatvirTva swarmoebs winaswar 

orientirebul mdgomareobaSi. maTi miwodeba damuSavebis zonaSi 

xdeba TviTdinebiT an iZulebiT specialuri meqanizmebis saSualebiT.

 konstruqciuli formis mixedviT maRaziuri CamtvirTi 

mowyobilobebi arian: 

1.  miliseburi (nax. 11a), romlebic gamoiyenebian burTulebis, 

milisebis, lilvakebisa da maTi msgavsi namzadebisaTvis. namzadebis 

gadaadgileba xdeba TviTdinebiT. 

2.  friqciuli (nax. 11b), romlebic Sesdgebian ramodenime wyvili 

Rvedisagan da maTi moZraobisas namzadebi gadaadgildebian saWiro 

mimarTulebiT. 

3.  miliseburi, namzadebis iZulebiTi gadaadgilebiT (nax. 11g). 

maRaziaSi_1 Cawyobili namzadebi tvirTis_3 zemoqmedebiT mbiZgavas 

saSualebiT gadaadgildebian daniSnulebis adgilisaken. 

4. jaWvuri (nax. 11d), romlebic warmoadgenen varskvlavas 3 da 4 

saSualebiT periodulad moZrav jaWvur transportiors romelzec 

damagrebulia namzadebis A damWeri elementebi _1.    
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    a 

 

             

 b                       g 

 

 

   

d 

 

nax. 11.
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3. 7. mkvebavi da mkveTara meqanizmebi 

 

 mkveTara meqanizmebis daniSnulebaa Carxebis avtomaturi Catvir-

Tvisas maRaziidan namzadebis saTiTaod gamoyofa drois saWiro 

SualedebSi. konstruqciuli formis mixedviT gamoiyenebian TiTebia-

ni, muSta da diskuri mkvebavi meqanizmebi. nax. 12 naCvenebia TiTebiani 

_”a”, muSta _“b” da diskuri _”g” da “d” meqanizmebis sqemebi. 

TiTebiani mkveTara meqanizmSi saerTo masidan namzadebis 

saTiTaod gamotana xorcieldeba TiTebis perioduli gadaadgilebiT, 

muStebian mkveTara meqanizmSi erTmaneTis mimarT garkveuli 

kuTxiT Semobrunebuli ori muStaa gaTvaliswinebuli. maTi 

brunvisas erTerTi maTgani gamouSvebs saerTo raodenobidan morig 

detals, meore muSta ki akavebs danarCen namzadebs.  

diskuri mkveTara meqanizmebi aRWurvilni arian diskoebiT, 

romlebsac gaaCniaT namzadis garSemowerilobis Rarebi namzadis 

formis Sesabamisad. perioduli Semobrunebis dros swarmoebs erTi 

namzadis gacema, danarCenebi ki rCebian maRaziaSi.  

 konstruqciuli TvalsazrisiT es meqanizmebi mravalnairia da 

maTi naxva SesaZlebelia specialur literaturaSi. 

   

 

nax. 12 
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3. 8.  satransporto Rarebi 

 

satransporto Rarebi gamoiyenebian namzadebis gadasaadgileb-

lad rogorc TviTdinebiT aseve specialuri mowyobilobebis 

gamoyenebiT. ganivkveTis formis mixedviT isini arian marTkuTxa aseve 

V-magvari da naxevarwriuli formisa. nax. 13 warmodgenilia 

satransporto Rarebis saxeebi   

 

 

 

 

 

nax. 13 
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ganvixiloT marTkuTxa kveTis satransporto mowyobilobis 

gaanga riSebis meTodika. 

 

 

nax. 13. a 

 

gaangariSebisaTvis sawyisi monacemebia: details sigrZe L da 

diametri D. 

1. virCevT satransporto Raris tips _ daxuruls. 

2. vangariSobT konstruqciis zomebs.    

a. Raris siganes  B=L+A    

sadac L _namzadis sigrZea;    

A _ gverdiTi RreCos sididea.  

Dp
Dp
Lp

f

Dp
Lp

⋅−
+

+
=Α )

1

1
(

2  

specialuri cxrilis Tanaxmad mocemuli formis detalisaTvis 

 Lp = L   da   Dp=D    

f _ xaxunis koeficientia. 

 

 

nax. 13. b 

gaangariSebis Sedegad daculi unda iqnas piroba A 

BAL ∆+∆+∆≥ sadac  _ daSvebis sididea namzadis sigrZeze, mm; 

   

L∆
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A∆  _ umciresi RreCos sididea, mm; 

B∆  _ Raris siganeze daSvebis sididea, mm.    

b. Raris gverdiT kedlis simaRle H tolia 

=Η R_ R −2 ( 2)
2
αtg

 

sadac ftg 〈α  da R =
2
D
    

f _ xaxunis koeficientia namzadsa da Raris zedapiris Soris. 
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4. avtomaturi kontroli 

 

4. 1.  avtomatur sakontrolo mowyobilobaTa 

klasifikacia

 

Tanamedrove manqanaTmSeneblobaSi erT_erTi mniSvnelovani 

sakiTxia avtomatur sakontrolo mowyobilobaTa Seqmna. Aavtomaturi 

sakontrolo mowyobilobebi ewodeba mowyobilobebs, romlebic 

adamianis monawileobis gareSe axdenen damuSavebis Sedegad miRebuli 

zomebis Sedarebas teqnikuri pirobebiT dadgenil zomebTan da 

saWiroebis SemTxvevaSi SeuZliaT garkveuli koreqtirebis Setana 

teqnologiuri procesis mimdinareobaSi. 

Carxebze detalebis damuSavebisas gamoiyeneba ori tipis sakon-

trolo mowyobilobebi:  

1. sakontrolo mowyobilobebi, romlebic uSualod damuSavebis 

procesSi axdenen zomaTa kontrols.  

2. sakontrolo mowyobilobebi, romlebic zomaTa kontrols 

detalis damuSavebis Semdeg awarmoeben.  

damuSavebis Semdeg kontrols, Tu igi mxolod afiqsirebs 

detalis zomas pasiuri kontroli ewodeba. Yyvela sxva SemTxvevaSi 

ki, Tu gazomvis Sedegebis mixedviT garkveuli koreqtirebis Setana 

swarmoebs teqnologiuri procesis mimdinareobaSi aqtiuri 

kontroli ewodeba. 

aqtiuri sakontrolo mowyobilobebi iyofian:     

1.  mowyobilobebad, romlebic axdenen Carxis muSaobis reJimis 

Secvlas; 

2.  mowyobilobebad, romlebic axdenen Carxis saWiro zomaze 

gawyobas muSaobis procesSi; 

3.  mowyobilobebad, romlebsac SeuZliad saWiroebis 

SemTxvevaSi moaxdinon Carxis blokireba.     

gasazomi elementebis mixedviT sakontrolo mowyobilobebi 

iyofian:    

1. gare cilindruli zedapirebis gamzom mowyobilobebad; 
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2. Sigacilindruli zedapirebis gamzom mowyobilobebad; 

3. brtyeli zedapirebis Sesamowmebel mowyobilobebad; 

4. gare da Siga kuTxvilebis Sesamowmebel mowyobilobebad; 

5. kbilanebis Sesamowmebel mowyobilobebad; 

6. specialuri daniSnulebis mowyobilobebad.    

gazomvis meTodis mixedviT avtomaturi mzomi mowyobilobebi 

arian: 

1. gazomvis pirdapiri meTodiT momuSaveni; 

2. iribi gazomvis meTodiT momuSaveni.    

pirvel SemTxvevaSi swarmoebs uSualod damuSavebis procesSi 

myofi zedapiris zomis Semowmeba, meore SemTxvevaSi ki izomeba 

romeliRaca sxva elementi, romelic Sesamowmebel zomasTan garkve-

ulad aris dakavSirebuli. 

 

4. 2. meqanikuri moqmedebis sakontrolo mowyobilobebi 

 

meqanikuri moqmedebis sakontrolo mowyobilobebi gamoirCevian 

konstruqciuli simartiviT. 

nax. 13 warmodgenilia asxletis meTodiT momuSave sakontrolo 

mowyobilobis sqema.  

 

nax. 13 

 

xexvis procesSi detals-1 diametris TandaTanobiT Semcirebisas 

berketze-3 damagrebuli buniki-2 TandaTanobiT iwevs zemoT da 

rodesac diametris mniSvneloba sasurvel zomas miaRwevs, zambaras-7 
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zemoqmedebiT asxlteba damuSvebul zedapirze, rac gamoiwvevs 

kontaqtebis 5 da 6 CarTvas.Sesabamisad gamoirTveba Carxi.  

nax. 14 naCvenebia orkontaqtiani mzomi xelsawyo vizualuri 

dakvirvebisaTvis. dasamuSavebel detalTan-8 SexebaSi arian uZravi-4 

da moZravi-5 bunikebi. moZravi buniki damagrebulia berketze-1, 

romelic brtyeli zambarebiT-2 DmierTebulia korpusze. berketis-1 

meore bolo dakavSirebulia kbilana seqtorTan-6 romelic abrunebs 

kbilanas-7. am ukanasknelis RerZze damagrebulia isari-4 romelic 

Skalaze aCvenebs damuSavebis procesSi myofi details-3 zomas. aseTi 

xalsawyos sizustea  3 mikroni. ±

 

 

nax. 14 

 

 

nax. 15 
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Sigaxexvis procesiSi naxvretis diametris gasazomi xelsawyos 

sqema warmodgenilia nax. 15. 

mzomi bunikebi A da B zambaris-3 zemoqmedebiT mudmiv SexebaSi 

arian dasamuSavebel zedapirTan. diametris zomis cvlilebis gamo 

berketebis 1, 2, da 4 saSualebiT minimetris isari gadaadgildeba 

Skalaze da aRniSnavs diametris mimdinare zomas. aRniSnuli konst-

ruqciis berketebis mxrebis fardoba iseTniaradaa SerCeuli rom 

naxvretis centris mdebareobis umniSvnelo Secvlam araviTari 

zegavlena ar moaxdinos gazomvis sizusteze. am xelsawyos gazomvis 

sizuste 4 6 mikronia. ÷

mcire diametris naxvretis xexvisas, rodesac ar aris imis 

saSualeba, rom orive mzomi buniki moTavsdes naxvretSi, iyeneben 

etalonur detals (nax. 16). etalonur detals-2 amagreben Carxis 

Spindelze, romelTanac SexebaSia erT-erTi mzomi buniki, meore 

mzomi buniki ki dasamuSavebel zadapirTanaa SexebaSi.  

 

 

 

 

nax. 16 
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4. 3. pnevmaturi moqmedebis sakontrolo 

mowyobilobebi 

   

ganxiluli meqanikuri miqmedebis sakontrolo mowyobilobebi 

muSaoben kontaqturi gazomvis meTodiT, rac imas niSnavs, rom mzomi 

xelsawyos buniki da dasamuSavebeli zedapiri erTmaneTTan arian 

SexebaSi.  

pnevmaturi sakontrolo mowyobilobebi gazomvas axdenen Sesamo-

wmebel detalTan kontaqtis gareSe. am xelsawyoebs aqvT Semdegi 

upiratesobani. 

1. gazomvis maRali sizuste mikronis meaTedis farglebSi; 

2. gamoricxulia mzomi elementebis (bunikebis) cveTa da cveTiT  

gamowveuli cdomilebis gavlena gazomvis sizusteze. 

3. mzomi elementisa da gasazomi obieqtis deformacia rasac 

kontaqturi gazomvisas aqvs adgili da rac garkveul gavlenas 

axdens gazomvis sizusteze. 

4. konstruqciis simartive. 

pnevmaturi mzomi mowyobilobebi iyofian or jgufad: 

1. xelsawyoebi, romlebic reagireben wnevis cvalebadobaze, anu 

manometruli mowyobilobebi: 

2. mzomi mowyobilobebi, romlebic reagireben mzom sistemaSi 

gamavali haeris xarjze, anu rotametruli mowyobilobebi. 

manometruli mzomi mowyobilobiT zomis Semowmebis principuli 

sqema warmodgenilia naxazze 17. 

SekumSuli haeri, mudmivi wneviT P1 saqSenis-1 gavliT, romlis 

ganivkveTis farTobia f1. miewodeba kameraSi-2 sadac farTovdeba P2 

wnevamde. am kameridan igi gamodis atmosferoSi mzomi saqSenis-3 

gavliT. mzomi saqSenis ganivkveTis farTobia f2. mas Semdeg, rac 

mzomi saqSenis win movaTavsebT Sesamowmebel detals-4, saqSensa da 

detals Soris warmoiqmneba RreCo Y. 
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nax. 17 

 

saqSenidan gamomavali haeris raodenoba Semcirdeba rac 

gamoiwvevs kameraSi wnevis momatebas. wnevis cvalebadobis gamo 

Seicvleba manometrul milSi-5 siTxis doneTa sxvaoba. milze 

arsebuli danayofebis mixedviT SeiZleba ganisazRvros Sesamowme-

beli detalis-4 zoma-B. dadgenilia, rom am mowyobilobiT gazomvis 

zRvari ganisazRvreba damokidebulebiT: 
4

2d
Y <  

nax. 18 warmodgenilia rotametruli mzomi mwyobilobiT 

gazomvis sqema. 

 

 

nax. 18 
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nax. 19 

 

SekumSuli haeri mudmivi wneviT P1 gadis rotametrul milSi 1. 

romelSic moTavsebulia tivtiva-2. tivtivas gverdis avliT SekumSu-

li haeri saqSeniT-3 gamodis atmosferoSi. imisda mixedviT Tu 

rogoria RreCos sidide, saqSens-3 da Sesamowmebel detals-4 Soris, 

moimatebs an moiklebs rotametrul milSi gamavali SekumSuli 

haeris raodenoba. Sesabamisad aiwevs an daiwevs tivtivas-2 

mdebareobis done milSi. am mdebareobis mixedviT rotametrul 

milze datanili Skalis mixedviT ganisazRvreba Y RreCos sidide da 

Sesabamisad detal-4-is zoma B. 

nax. 19 naCvenebi sqemis mixedviT swarmoebs Sigxexvisas naxvretis 

diametris kontroli. dasamuSavebel zedapirTan mudmiv SexebaSia 

amasis buniki-1. Sverili-2 moTavsebulia saqSen-3 win, romelic 

kronSteinSi-4-ia Casmuli. detalis diametris momatebasTan erTad, 

zambaris-5 zemoqmedebiT Semcirdeba RreCo  saqSens-3 da Sverils-2 

Soris, rac Seamcirebs rotametrul milSi 7 gamavali haeris 

raodenobas. es Tavis mxriv imoqmedebs tivtivas mdebareobaze milSi 

da igi daiwevs qvemoT. rodesac tivtivas done miaRwevs dasamuSave-

beli naxvretis sasurveli sizustis aRmniSvnel  dones, Seswyveten 

damuSavebis process. 
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msxvilseriul da masobrivi warmoebis pirobebSi metad 

mniSvnelovania detalebis urTierT zusti morgeba. am mizniT 

gamoiyeneba sxvadasxva tipis mowyobilobebi. erT-erTi aseTi mowyobi-

lobis sqema naCvenebia nax. 20. 

 

 

nax. 20 

 

winaswar damuSavebuli milisa-1 wamogebulia pnevmatur sacobze-

2. dasamuSavebel detalTan-10 mudmiv SexebaSia berketze-9 arsebuli 

buniki. aRniSnuli berketi brtyeli zambarebiT damagrebulia 

korpusze, xolo misi meore bolo saqSenTan-8 siaxlovesaa da 

warmoqmnis Y RreCos. SekumSuli haeri qselidan miewodeba drekad 

kamerebSi 4 da3 da saqSenis-8 da pnevmatur sacobsa-2 da detals-1 

Soris arsebul Z RreCos gavliT gadis atmosferoSi. detals-10 

damuSavebis dasawyisSi, imis gamo, rom detals-10 diametri 

ramdenadme metia saWiro zomis sidideze Y RreCo didia; amis gamo 

haeris xarji am RreCodan ufro metia, vidre Z RreCodan. Sesabamisad 

wneva kameraSi-3 iqneba meti, vidre kameraSi-4. Sesabamisad kamera-3 

dagrZeldeba, xolo kamera-4 ki SeikumSeba. gadamrTveli-5 CarTavs 

kontaqts-6, iwyeba Savad damuSavebis procesi. detalis diametris 

TandaTan Semcirebis gamo Y RreCoc mcirdeba. amis gamo wneva 
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kameraSi-4 izrdeba, matulobs misi sigrZec da dgeba momenti, 

rodesac kamerebSi 3 da 4 wnevebi gaTanabrdeba. am momentSi gaiTiSeba 

kontaqti-6 da Carxi gadairTveba damuSavebis sufTa reJimze. detalis 

diametris Semdgomi SemcirebiT, rodesac misi zoma miaRwevs milisas-

1 Siga diametrisaTvis saWiro sidides, CairTveba kontaqti-7, rac 

gamoiwvevs Carxis gamorTvas. am momentSi miRweulia dasamuSavebeli 

detalis saWiro zoma. 

sxvadasxva tipis pnevmaturi sakontrolo mowyoblobaTa konstr-

uqciebis gacnoba SeiZleba specalur literaturaSi. 

 

4. 4. eleqtruli moqmedebis sakontrolo 

mowyobilobebi 

eleqtruli moqmedebis sakontrolo mowyobilobebi moqmedebis 

principis mixedviT iyofian: eleqtrokontaqtur, induqciur da 

tevadur sakontrolo mowyobilobebad. 

eleqtrokontaqturi mowyoblobebi gamoirCevian simartiviT. 

aseTi xelsawyoebiT gazomvis cdomileba erTi mikronis farglebSia. 

nax. 21 warmodgenilia eleqtrokontaqturi mzomi xelsawyos erT 

erTi varianti. Sesamowmebeli detalis-1 zomis Sesabamisad, mzomi 

TiTi-2 Semoabrunebs berkets-3, ris Sedegadac CairTveba kontaqtebi 4 

an 5. Tu details zoma dasaSvebze metia CairTveba kontaqti 5 da 

Sesabamisad ainTeba naTura A1.  

 

nax. 21 
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Tu detalis zoma dasaSvebze naklebia maSin CairTveba kontaqti-

4 da ainTeba naTura-A3. rodesac Sesamowmebeli detalis zoma iqneba 

daSvebis farglebSi, kontaqtebi 4 da 5 iqnebian gaTiSuli da ganaTe-

buli iqneba naTura-A2. 

eleqtroinduqciuri sakontrolo mowyobilobis principuli 

sqema warmodgenilia nax. 22-ze. 

 

 

nax. 22 

 

Sesamowmebeli detali-1 moTavsebulia mzomi TiTis-2 qveS, 

romelic Tavis mxriv dakavSirebulia induqciur koWebs Soris  5 da7 

moTavsebul RuzasTan 3. Ruza-3 brtyeli zambaris-4 saSualebiT 

damagrebulia korpusze. rodesac Ruza-3 detalis-1 zomis Sesabamisad 

gadaadgildeba zeviT an qveviT, induqciur koWebSi 6 da 7 

warmoiqmneba induqciuri deni, romelTa Sejamebis Sedegad mzomi 

xelsawyos-8 isari gadaixreba Skalaze da gviCvenebs Sesamowmebeli 

details zomas. 
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nax. 23 

 

 

 

nax. 24 

 

vibrokontaqturi sakontrolo mowyobilobis sqema naCvenebia nax. 

23 dasamuSavebeli naxvretis gazomva swarmoebs berketze-6 damagre-

buli almasis bunikiT. berketi-6 brtyeli zambariT-8 mimagrebulia 

korpusze. eleqtromagniti-5 simZlavriT 0.1 vt. romelic ikvebeba 

sawarmoo sixSiris (50 herci) 6 voltis ZabviT, periodulad 
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miizidavs da ganizidavs berketis-6 Sverils-7. amrigad berketi-6 

wamSi asrulebs 100 rxevas. mis zeda boloze damagrebulia gula-3, 

romlis maxvili bolo, mudmivi magniti-2 siaxlovesaa moTavsebuli. 

gulas-3 rxevis dros koWaSi-4 warmoqmneba induqciuri deni romlis 

sididec naxvretis diametris TandaTanobiTi gadidebisa da Sesaba-

misad rxevis amplitudis matebasTan erTad izrdeba. Sesabamisad 

matulobs Skalaze 1 isris gadaxris kuTxec. rodesac isari miva 

dasamuSavebeli zomis aRmniSvnel danayofTan, swyveten damuSavebis 

process.  

nax. 24 warmodgenil sakontrolo mowyobilobis sqemaSi gamoyene-

bulia kondensatoris tevadobis cvalebadoba, kondensatoris firfi-

tebs Soris manZilis cvalebadobisas. 

Sesamowmebeli detali-2 moTavsebulia uZrav-1 da moZrav-9 mzom 

bunikebs Soris. es ukanaskneli damagrebulia ormxrian berketze-4. 

detal-2-is zomis Sesabamisad icvleba manZili kondensatoris firfi-

tebs 9 da 10 Soris rac kondensatoris tevadobis cvlilebas iwvevs. 

specialur Skalaze am cvalebadobis mixedviT ganisazRvreba 

detals-2 zomis sidide xraxnis-8 saSualebiT swarmoebs 

kondensatoris firfitebs Soris manZilis regulireba xelsawyos 

Skalis nulovan danayofze isris dasayeneblad gazomvebis dawyebis 

win. 
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5. sakontrolo mablokirebeli mowyobilobebi 

 

sakontrolo mablokrebeli mowyobilobebi warmoadgenen aqtiuri 

sakontrolo mowyobilobaTa nairsaxeobas, romlebic farTod 

gamoiyenebian avtomatur xazebSi. damuSvebis procesSi raime defeqtis 

aRmoCenisTanave es mowyobilobebi gascemen Sesabamis signals an 

impulss Carxis gasaCereblad. aseTi mowyobilobebi gamoiyenebian 

namzadebis zomaTa Sesamowmeblad, raTa ar moxdes Carxze 

momatebuli namatebis mqone namzadebis miwodeba, ramac SesaZlebelia 

daarRvios teqnologiuri procesis mimdinareoba, gamoiwvios mWreli 

iaraRis gatexva da ase Semdeg. mablokirebel mowyobilobebs iyeneben 

agreTve Carxebze detalebis bazirebis Sesamowmeblad.  

nax. 25 naCvenebia bazirebis Sesamowmebeli erT-erTi sqema. 

rodesac detali-1 sworad aris bazirebuli pnevmaturi sistemis 

saqSenebidan haeri ar gamoedineba da pnevmatur gadamwodSi haeris 

wneva maRalia. Tu raime mizezis gami detali sworad ver dadga 

sayrden zedapirze-2 maSin saqSenebidan haeri daiwyebs gamosvlas, 

daecema wneva pnevmogadamwodSi da gaicema brZaneba detalis swori 

bazirebis uzrunvelsayofad.  

nax. 26 warmodgenili sqemis mixedviT warmoebs damuSavebuli 

naxvretebis siRrmis Semowmeba.  

naxvretebis damuSavebis Semdeg detali-5 gadadis sakontrolo 

poziciaSi. lilvze damagrebuli TiTebi-1, sakontrolo Tavis-7 

marjvnidan marcxniv gadaadgilebis Sedegad miewodebian 

damuSavebul naxvretebSi. Tu romelime naxvretis sigrZe aRmoCndeba 

saWiroze naklebi siRrmis, anu Tu naxvretSi Catexilia burRi, 

TiTebiani Tavi gaCerdeba. imis gamo rom sakontrolo Tavi agrZelebs 

gadaadgilebas detalisaken-5, CairTveba mikrogadamrTveli 4 

romelic gascems saTanado brZanebas Carxis gaCerebisa da burRis 

Secvlis saWiroebis Sesaxeb.  
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qselidan  pnevmogadamwodisaken 

nax. 25 

 

 

nax. 26 

 

sakontrolo mablokirebeli mowyobilobebi bevrnairia, isini 

erTmaneTisagan gansxvavdebian rogorc konstruqciulad asevee moqme-

debis principis da daniSnulebis TvalsazrisiT. 

 

 

 

 

 

 

 41



6. TviTgamwyobebi 

  

TviTgamwyobebi ewodebaT mowyobilobebs, romlebic miRebuli 

signalis Sesabamisad mWreli iaraRis mdebareobas cvlian dasamu-

Savebeli zadapiris mimarT da amiT uzrunvelyofen damuSavebis 

sizustes. isini Sesdgebian Semdegi ZiriTadi nawilebisagan: 

1.  mzomi sakontrolo organosagan, romelic damontaJebulia 

uSualod Carxze an mis siaxloves da axdens damuSavebis procesSi 

an damuSavebis Semdeg detalis kontrols. gazomvis Sedegebis 

mixedviT maT SeaqvT Sesabamisi koreqtireba teqnologiuri procesis 

saWiro sizustis uzrunvelyofis mizniT. 

2. gardamqmneli blokisagan, romelic aZlierebs gazomvis Sedegad 

miRebul pirvelad impulsebs da amzadebs Sesabamis brZanebas Carxis 

gawyobisaTvis warmoqmnili cdomis Sesabamisad. 

3.  Carxis miwodebis maqanizmze moqmedi aRmasrulebeli organosa-

gan. 

nax. 27 warmodgenilia saxarato Carxis TviTgamwyobis sqema. 

mWreli iaraRis cveTis gamo detalis diametri miiReba dasaSveb 

zomaze meti sididis. amis gamo mcirdeba saqSenidan-2 gamosuli 

haeris nakadi. Sesabamisad wneva manometrul milSi-8 izrdeba da 

vercxliswylis done manometruli milis marcxena nawilSi zeviT 

aiwevs. rodesac vercxliswyali Seexeba kontaqts-7, CairTveba 

eleqtro magniti-6. igi miizidavs mbiZgavas-5, romelic Semoabrunebs 

xrutunas-4. is ki xraxnis-3 saSvalebiT gadaaadgilebs saWrelas-2. 

saWrisTan erTad damuSavebuli detalisken-9. amiT damTavrdeba 

TviTgawyobis procesi da uzrunvelyofili iqneba damuSavebis 

saWiro sizuste.  
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nax. 27 

 

nax. 28 naCvenebia sxva principiT momuSave TviTgamwyobis sqema. 

 

 

nax. 28 
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nax. 29 

 

damuSavebis Semdeg mzomi buniki-2 SexebaSi modis damuSavebuli 

detalis-1 gare zedapirTan da Tu darRveulia damuSavebis Sedegad 

detalis sizuste, CairTveba eleqtromagniti-10, romelic miizidavs 

berkets-9. igi Camoiwevs ra qveviT gzas gadauketavs Reros-11. 

suportis sawyis poziciaSi dabrunebisas Rero-11 daejaxeba berkets-9 

da vinaidan suporti-12 agrZelebs gadaadgilebas marcxnidan 

marjvniv, mbiZgavi-8 Semoabrunebs xrutunas-7. es ukanaskneli da 

muSta-6 damagrebuli arian erTsa da igive RerZze, amitom xrutunas-

Tan erTad Semobrundeba muStac, igi miawveba TiTs-5, romelic 

gadaaadgilebs drekad sayrdenebze-4 damagrebul saWrelas-3 da 

masTan erTad saWriss radialurad dasamuSavebuli detalisken-1. 

moxdeba cveTiT gamowveuli cdomilebis kompensireba. aseTi tipis 

TviTgamwyobebis saSualebiT damuSavebis sizuste 2-3 mikronis 

farglebSia. 

rogorc mrgvladsaxexi aseve ucentro saxexi Carxebis TviTgaw-

yoba SesaZlebelia ganxorcieldes nax.29 warmodgenili sqemis 

mixedviT. 

gamaciebeli siTxe miewodeba saxexi wris-2 brunvis areSi, rome-

lic saxex wresa da detals-3 Soris warmoqmnis garkveuli sididis Z 

RreCos. saxexi wris cveTs gamo Z RreCo matulobs, magram vinaidan 
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mudmivi wnevisas siTxes SeuZlia mxolod garkveuli sididis Z 

RreCos SenarCuneba, amitom tvirTis-8 zemoqmedebiT wylis mimwode-

beli mili-4 maszad damagrebul RreCos warmomqmnel detalTan-3 

erTad gadaadgildeba marjvnidan marcxniv. es gadaadgileba 

grZeldeba manam sanam ar aRdgeba Z RreCos sawyisi sidide. amave 

dros gadamwodi-6 moSordeba ra sayrdens-7, CairTveba, moiyvans 

moqmedebaSi saxexi vegis miwodebis cilindrs-9 da dasamuSavebeli 

detalis-1 zoma miiReba saWiro daSvebis farglebSi.  

detalebis partiis damuSavebisas detalebis zomebi mWreli iara-

Ris cveTis gamo icvlebian. zomaTa cvalebadoba TviTgamwyobis 

gamoyenebisas SesaZlebelia warmodgenil iqnas grafikulad nax. 30. 

A wertili miviRod muSaobis dawyebad, xolo pirobiT A11 ki im 

momentad, rodesac pirobiTi meTerTmete detali miaRwevs detalis 

zomaze dasaSvebis zeda zRvars. am dros detali iwyebs 

TviTgamwyobis mzom elementze zemoqmedebas, ris Sedegadac 

yalibdeba brZaneba eleqtronul blokSi, romelic gansaxilvel 

SemTxvevaSi me-12 detalis damuSavebisas (wertili A12) mTavrdeba. 

CairTveba TviTgamwyobis aRmasrulebeli meqanizmi, romelic 

moqmedebaSi moiyvans Carxis Sesabamisi miwodebis meqanizms da 

ganxorcieldeba Carxis xelaxali gawyoba. Carxis Semdgomi 

muSaobisas detalebis zomebi isev TandaTan moimateben zomaSi, da 

rodesac romeliRaca detalis zoma gautoldeba TviTgamwyobis 

gawyobis zomas, zemoT ukve aRniSnuli TanmimdevrobiT, xelaxla 

moxdeba Carxis gawyoba da a.S     

detalis zomis mateba rom ar SezRuduliyo TviTgamwyobis mier 

pirobiT romeliRac meCvidmete detalidan (wertili A17) daiwyeboda 

wundebuli detalis miReba. 
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nax. 30 

 

7. avtomaturi xazebi 

 

avtomaturi xazi ewodeba garkveuli teqnologiuri Tanmimdevro-

biT ganlagebul liTonsaWreli Carxebis erTobliobas, romlebic 

erTmaneTTan dakavSirebuli arian satransporto saSualebebiT, da 

aRWurvilni arian sakontrolo xelsawyoebiTa da TviTamwyobebiT.  

avtomaturi xazebi muSaobis principis mixedviT iyofian or kla-

sad-sinqronuli anu xisti da asinqronuli anu moqnil avtomatur 

xazebad.  

sinqronul avtomatur xazebSi namzadebi erTi Carxidan meoreSi 

gadaecema maRaziur damagroveblebSi an bunkerebSi. aseTi avtomatebi 

SeiZleba Sedgenili iyvnen rogorc erT, aseve mravalpoziciuri 

Carxebisagan. am CarxebSi SeiZleba gamoyenebul iqnan rogorc 

gamWoli, aseve aragamWoli satransporto saSualebebi. gamWoli 

satransporto Rarebi konstruqciulad martivia. amitomaa, rom 

aseTma avtomaturma xazebma farTo gamoyeneba hpoves Tanamedrove 

warmoebaSi. 

Tavis mxriv satransporto saSualebebi iyofian stacionalur, 

rotorul da jaWvur satransporto saSualebebad. stacionaluri 
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satransporto saSuvaleba gamoiyeniba maSin, rodesac detali 

Carxebze damuSavebisas ar icvlis Tavis mdebareobas. 

rotoruli da jaWvuri transportiorebis SemTxvevaSi, deta-

lebis gadaadgileba xdeba uwyvetad. rotorul Carxebze detalebi 

brunaven Carxebis RerZebis garSemo da amave dros gadaadgildebian 

Carxidan Carxze. e.i. detalis damuSavebis procesi da 

transportireba urTierTSeTavsebulia. 

 

 

 

 

nax. 31 

 

asinqronulavtomatur xazebSi Carxebi aRWurvilni arian 

bunkeruli an maRaziuri CamtvirTi mowyobilobebiT, rac Carxebis 

erTmaneTisagan damoukideblad muSaobis SesaZleblobas iZleva. 

gamoyenebuli CamtvirTi mowyobilobebis mixedviT avtomaturi 

xazebi iyofian: ubunkero, bunkerul da maRaziur damagroveblebiT 

aRWurvil xazebad.  

ubunkero avtomaturi xazebi xasiaTdebian dasamuSavebeli deta-

lebis swornakaduri gadaadgilebiT (nax. 32a). 

 

 47



 

nax. 32 

 

am tipis xazebze namzadis dayeneba transportiorze swarmoebs 

muSis mier, xolo ukve damuSavebuli detalis moxsna SesaZlebelia 

ganxorcieldes rogorc avtomaturad aseve muSis mier. 

bunkeruli avtomaturi xazebis SemTxvevaSi yovel CarxTan 

gaTvaliswinebulia bunkeruli CamtvirTi mowyobilobebi, romlebic 

dakavSirebulni arian avtomatur transportiorebTan (nax. 32 b). 

bunkerebSi swarmoebs namzadebis saTanado orientacia yoveli 

Semdgomi operaciisaTvis. 

maRaziur damagroveblebiT aRWurvil avtomatur xazebze 

calkeul ubnebs Soris ganlagebulia maRaziuri damagroveblebi A 

da B (nax. 32g). raime mizeziT avtomaturi xazis romelime Carxis 

mwyobridan gamosvlis SemTxvevaSi ar xdeba mTliani xazis gaCereba. 

gaCerdeba mxolod is ubani romlis Carxic gamovida mwyobridan, 

danarCeni ubnebi agrZeleben muSaobas maRaziur damagroveblebSi 

arsebuli detalebis maragis xarjze. 

ubunkero avtomaturi xazebi ZiriTadad didgabaritebis mqone 

detalebis dasamuSaveblad gamoiyenebian, rodesac praqtikulad 

SeuZlebelia aseTi detalebisaTvis bunkeruli CamtvirTi an bunke-

ruli damagroveblebis gamoyeneba. 
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avtomaturi xazebis erT-erT ZiriTad maxasiaTebels warmoadgens 

misi daniSnuleba. am niSnis mixedviT xazebi iyofian: erTi saxis 

operaciebis Sesasruleblad (magaliTad meqanikuri damuSavebisaTvis, 

kvanZis awyobisaTvis, Termuli damuSavebisaTvis da sxva) da sxva da 

sxva saxis operaciebis Sesasruleblad (magaliTad meqanikuri damu-

Savebisa da saamwyobo operaciebTan an sakontrolo SesafuT opera-

ciebTan erTobliobaSi). aseT avtomatur xazebs kombinirebuli 

avtomaturi xazebi ewodebaT. 

gamoyenebuli mowyobilobis mixedviT avtomaturi xazebi iyofian 

oTx jgufad: universalur, agregatul, specializirebul, da specia-

luri CarxebiT aRWurvil xazebad. 

agregatuli da specializirebuli CarxebiT (mag. mravalSpinde-

liani, mravalsaWrisiani avtomatebi da naxevradavtomatebi) aRWurvi-

li avtomaturi xazebi gamoiyenebian msxvilseriul da masobriv 

warmoebebSi.  

seriuli warmoebis pirobebSi ki ZiriTadad gamoiyenebian univer-

saluri Carxebisagan Sedgenili avtomaturi xazebi, rac ganpirobe-

bulia imiT, rom xSiradaa saWiro Carxebis gadawyoba erTi tipis, 

magram gansxvavebuli zomis detalebis dasamuSaveblad. 

specialuri CarxebiT dakompleqtebuli avtomaturi xazebi gamoi-

yenebian masobrivi warmoebis pirobebSi. 

rotoruli avtomaturi xazebi aseve mxolod masobrivi warmo-

ebis pirobebeSi gamoiyenebian, rac maT maRali warmadobiTaa 

ganpirobebuli. 
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nax. 33 

 

avtomaturi xazebis daproeqtebisas mniSvnelovania Carxebis 

ganlagebis racionaluri sqemis Sedgena. 

Carxebis ganlagebis umartivesi sqema naCvenebia nax. 33a. avtoma-

turi xazis dasawyisSi muSa-1 CamtvirTv poziciaze-2 ayenebs namzads, 

romelic transportioris saSvalebiT gadaadgildeba damuSavebis 

poziciaSi-3. damuSavebuli detali gadadis gadmosatvirT poziciaSi, 

sadac mas moxsnis muSa-4 an specialuri avtomaturi mowyobiloba. 
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mocemuli sqemis mixedviT detalis damuSaveba swarmoebs orive 

mxridan. 

rTuli formis detalebi xSirad oTxi an eqvsi mxridan aris 

saWiro. 

detalis oTxi mxridan damuSavebisaTvis gamoiyeneba orubniani 

avtomaturi xazi (nax. 33g). am SemTxvevaSi ubnebs Soris gaTvaliswine-

bulia detalis horizontalur sibrtyeSi 900–iT Semosabrunebeli 

mowyobiloba-6. 

nax. 33g warmodgenilia korpusuli detalis eqvsi mxridan damamu-

Savebeli avtomaturi naxazis sqema. igi Sedgeba sami ubnisagan. 

pirvel ubanze damuSavebis Semdeg detali Semobrundeba 900–iT hori-

zontalur sibrtyeSi. meore ubanze damuSavebis Semdeg ki 900–iT 

vertikalur sibrtyeSi. imisaTvis raTa gamoiricxos avtomaturi 

xazis mocdena romelime ubnis raime mizeziT gaCerebis SemTxvevaSi, 

(mag. mWreli iaraRis SecvliT romelime Carxze), ubnebs Soris iTva-

liswineben detalebis damagroveblebs. ganxilul SemTxvevaSi aseTi 

damagrovebeli-8 gaTvaliswinebulia meore da mesame ubnebs Soris. 

avtomaturi xazis kompaqturad ganlagebis SemTxvevaSi saWiroa ganivi 

satransporto mowyobilobis-7 gaTvaliswineba. aseTi kompaqturi 

ganlageba aadvilebs avtomaturi xazis funqcionirebaze kontrols. 

rTuli formis detalebis SemTxvevaSi, rodesac Znelia Carxze 

maTi saWiro mdgomareobaSi dayeneba, avtomatur xazebze gamoiyenebian  

samarjvi-Tanamgzavrebi. maTSi amagreben dasamuSavebel detalebs, ro-

mlebic damuSavebis mTel process gadian, am samarjv–TanamgzavrebSi 

damagrebul mdgomareobaSi. aseTi samarjveebis gamoyeneba arTulebs 

avtomaturi xazis konstruqcias, vinaidan saWiroa samarjv-Tanamgza-

vrebisaTvis moewyos sawyis poziciaSi maTi dabruneba. erT-erTi 

mniSvnelovani sakiTxi avtomaturi xazebis daproeqtebisas aris damu-

Savebuli detalis TviTRirebulebis gansazRvra, rac pirdapir aris 

dakavSirebuli avtomaturi xazis efeqturobasTan. detalis sruli 

damuSavebis TviTRirebuleba SeiZleba ganisazRvros formuliT: 

 

HNASTdMC ++⋅⋅++= /)( αβ  

sadac M -namzadis Rirebulebaa; 
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−δ koeficientia, romelic iTvaliswinebs danaxarjebis daric-

xvaze; 15.1=δ  

−β saamqros zednadebi xarjebia; 

−T erTi detalis damzadebis Sromatevadobaa; wT; =T Qf /60  

−Q gamoSvebuli detalebis raodenobaa drois erTeulSi, cali/ 

saaTi; 

−f detalebis damuSavebaze dakavebuli detalebis raodenobaa; 

−S erT wuTSi muSis xelfasia; 

−Aα mowyobilobis wliuri saamortizacio anaricxebia;  

−N detalis gamoSvebis wliuri programaa, cali; 

−H erTi detalis damuSavebisaTvis saWiro mWreli iaraRebis 

Rirebulebaa. 
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