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 uak. 625.1  

 

meTodur miTiTebaSi ganxilulia Cveulebrivi erTmagi calmxr-

ivi isruli gadamyvanebis gaangariSebisa da dagegmarebis sakiTxebi. 

kerZod: gadamyvani mrudis da kalmis radiusebis, saisro kuTxeebis, 

CarCo relsis da kalmis sigrZeebis, jvaredis markis, kontrrelse-

bisa da jvaredis sigrZis, isruli gadamyvanis ZiriTadi geometri-

uli zomebis, gadamyvani mrudis dakvalvis, isruli gadamyvanis qveS 

gadamyvanis ganlagebis, isruli gadamyvanis elementebis samsaxuris 

vadis gansazRvris da misi movla-Senaxvisadmi wayenebuli moTxovn-

ebi.  

motanilia meToduri, sacnobaro da normatiul-teqnikuri masa-

lebi. meToduri miTiTebebi Sedgenilia moqmedi standartebis dacv-

iT, kurikulumebisa da silabusebis Sesabamisad.  

meToduri miTiTebebi gankuTvnilia rkinigzebis specialobis ba-

kalavrebisaTvis. igi did daxmarebas gauwevs agreTve aRniSnuli 

specialobis magistrantebs da doqtorantebs, rkinigzis liandagis 

eqspluataciis muSakebs da rkinigzis inJiner-damproeqteblebs. 
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1. mokle cnobebi liandagis SeerTebisa da 
gadakveTis Sesaxeb 

 
liandagebis SeerTeba da gadakveTa warmoadgens lian-

dagis zeda naSenis, rTul, specialur mowyobilobas, ro-
mlis meSveobiT xorcieldeba moZravi Semadgenlobis erT 

liandagidan meoreze gadayvana, misi mobruneba 0180 -iT an 
liandagebis gadakveTa erT sibrtyeSi.  

daniSnulebis mixedviT liandagebis SeerTeba da gada-
kveTa SeiZleba ganxorcieldes erTmagi an ormagi isruli 
gadamyvanebis, yru gadakveTebis an maTi kombinaciebis saS-
ualebiT.  

sarelso liandagebis SeerTebisa da gadakveTis saSua-
lebani gansxvavdebian erTmaneTisagan: liandis siganis, 
liandagebis ricxvis, gegmaSi maTi ganlagebis an urTi-
erTgadakveTis kuTxis, relsebis tipis, jvaredis markisa 
da konstruqciis mixedviT. 

saqarTvelos rkinigzebze isruli gadamyvanebis da 
yru gadakveTebis umravlesobis sigane 1520 mm-ia, evropu-
li liandis normaluri sigane 1435 mm, viwroliandian 
rkinigzebze ki 750 da 912 mm. 

liandagebis ricxvisa da gegmaSi maTi ganlagebis an 
gadakveTis kuTxis mixedviT liandagebis SeerTebisa da 
gadakveTis Semdegi saxesxvaoba arsebobs:  

 erTmagi isruli gadamyvanebi, romelTa ZiriTadi 
mimarTulebis liandagidan ganStovdeba erTi gver-
diTi liandagi; 

 ormagi isruli gadamyvanebi, romelTa ZiriTadi mi-
marTulebis liandagidan ganStovdeba ori gverdi-
Ti liandagi; 

 jvaredini isruli gadamyvanebi, gamoiyeneba ori ma-
xvili kuTxiT urTierTgadamkveTi liandagebis Se-
saerTeblad; 

 yru gadamkveTebi, gamoiyeneba sarelso liandagebis 
erT sibrtyeSi gadakveTis SemTxvevaSi. 

erTmagi isruli gadamyvanebi gegmaSi maTi geometriu-
li formis mixedviT iyofian: 

 Cveulebrivi calmxrivi erTmagi isruli gadamyvani, 
romlis ZiriTad liandags aqvs pirdapiri mimarTu-
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leba, xolo gverdiTi liandagi ganStovdeba kuTx-
iT (nax.1.a); 

 arasimetriuli calmxrivi erTmagi isruli gadamyv-
ani, romlis ZiriTadi da gverdiTi liandagebi gan-
Stovdebian erT mxares (nax.1.b); 

 arasimetriuli ormxrivi erTmagi isruli gadamyva-
ni, romlis ZiriTadi da gverdiTi liandagebi ganS-
tovdebian sapirispiro mxares araTanabari kuTxeeb-
iT (nax.1.g); 

 simetriuli ormxrivi erTmagi isruli gadamyvani, 
romlis liandagebi ganStovdebian sapirispiro 
mxares Tanabari kuTxiT (nax.1.d). 

 

 
nax.1 

 
liandagebis RerZebis gadakveTis wertils isruli ga-

damyvanis centri (g.c) ewodeba. 
 erTmagi isruli gadamyvanebis mxareoba (marcxena, ma-

rjvena) ganisazRvreba gverdiTi liandagis ganStoebis mi-
xedviT (nax.2). 

 

 
 

nax.2 
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ormagi isruli gadamyvanebi arseboben Semdegi saxis: 

 
 

nax.3. 
 
 arasimetriuli calmxrivi ormagi isruli gadamyv-

ani, romlis ZiriTad liandags aqvs pirdapiri mima-
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rTuleba, xolo orive gverdiTi liandagi ganSto-
vdeba erT mxares (nax.3.a);   

 arasimetriuli ormxrivi ormagi isruli gadamyva-
ni, romlis ZiriTad liandags aqvs pirdapiri mima-
rTuleba, xolo gverdiTi liandagebi ganStovde-
bian sapirispiro mxares araTanabari kuTxeebiT 
(nax.3.b); 

 simetriuli ormagi isruli gadamyvani, romlis Zi-
riTad liandags aqvs pirdapiri mimarTuleba, xo-
lo gverdiTi liandagebi ganStovdebian sapirispi-
ro mxares Tanabari kuTxiT (nax.3.g). 

 
jvaredini isruli gadamyvanebi arseboben Semdegi 

saxis: 
 jvaredini erTmagi isruli gadamyvanebi, romlebic 

urTierTgadamkveT liandagebs aerTeben mxolod 
erTi mimarTulebiT (nax.4.a); 

 jvaredini ormagi isruli gadamyvanebi, romlebic 
urTierTgadamkveT liandagebs aerTeben orive mima-
rTulebiT (nax.4.b). 

 
nax.4. 
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yru gadakveTebi gamoiyeneba sarelso liandagebis erT 
sibrtyeSi urTierTgadakveTisas. yru gadakveTebi SeiZle-
ba ganxorcieldes marTi  (nax.5.a) da maxvili kuTxiT 
(nax.5.b). 

 

 

 
nax.5. 

 
maxvilkuTxa yru gadakveTebSi liandagebis urTierT-

gadakveTis kuTxeebs Cveulebriv iReben: 750, 600, 450, 300 da 
2 -s tols, sadac   Cveulebrivi erTmagi isruli gadam-

yvanis jvaredis kuTxea. 
liandagebis SeeerTebis da gadakveTis ZiriTad saSua-

lebas Cveulebrivi erTmagi isruli gadamyvanebi warmoad-
gens. saqarTvelos rkinigzebze liandagebis SeeerTebis 
da gadakveTis yvela saxis daaxloebiT 98% ganxorciele-
bulia Cveulebrivi erTmagi isruli gadamyvanebis saSua-
lebiT. amitom qvemoT dawvrilebiT iqneba ganxiluli Cve-
ulebrivi erTmagi isruli gadamyvanebis gaangariSebisa 
da dagegmarebis safuZvlebi. 
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2. isruli gadamyvanis sazRvrebi da ZiriTadi 
nawilebi  

 
erTmagi isruli gadamyvani (nax.6) Sedgeba Semdegi Zi-

riTadi nawilebisagan:  
1. isari gadamyvani meqanizmiT; 
2. SemaerTebeli liandagebi; 
3. jvaredis kompleqti kontrrelsebiT: 
4. isruli gadamyvanis fuZe. 
 

 
 

nax.6. 
 

isruli gadamyvani iwyeba CarCo relsis wina pirapirT-
an da mTavrdeba jvaredis ukana pirapirTan, xolo Tu 
jvaredis ukana pirapirTan Cawyobilia naWeri relsebi, 
maSin naWeri relsebis bolo pirapirTan. 

Cveulebrivi erTmagi isruli gadamyvanis gaangariSeb-
is mizania ganisazRvros misi zemoT CamoTvlili nawileb-
is yvela elementis ZiriTadi zomebi, aseve isruli gadam-
yvanis dakvalvisaTvis saWiro sidideebi; gaangariSebul 
da Sedgenil iqnas isruli gadamyvanis dasagebad Zelebis 
ganlagebis sqema e.w. epiura, Zelebis raodenobis, sigrZe-
ebis da RerZebs Soris manZilis CvenebiT. 
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3. isris gaangariSeba da dagegmareba 
 

isrisAZiriTad elements warmoadgens: mrude da swori 
kalmebi, ori CarCo relsi, gadamyvani meqanizmi, kalmis 
fesvebis samagri mowyobilobebi, misabrjeni da sayrdeni 
elementebi da sxva mcire zomis elementebi. 

isris gaangariSebisa da dagegmarebisaTvis saWiroa 
dadgindes Semdegi sidideebi: 

 gadamyvani mrudis gadR  radiusi;  

 kalmis tipi, kalmis kalR  radiusi da kalmis fes-

vis damagrebis konstruqcia;  
 RreCos minimaluri sidide gaweul kalamsa da swo-

ri CarCo relsis samuSao waxnagebs Soris ( mint ), da 

Raris sigane kalmis fesvTan ( nt ); 

 sawyisi ( saw ), dajaxebis ( d ) da mTliani saisro 

(  ) kuTxeebi; 

 CarCo relsebis sigrZeebi; 
 gadamyvanis Zelebis ganlagebis sqema isris qveS. 

 
 
 
 

3.1. gadamyvani mrudis radiusis gansazRvra 
 

gadamyvani mrudis gadR  radiusis mniSvneloba damokid-

ebulia gverdiT liandagSi moZraobis siCqareze da gauba-
Tilebeli centridanuli aCqarebis faqtiur sidideze da 
gamoiTvleba formuliT  



2

gv

gad

v
R                          (1) 

sadac gvv - moZravi Semadgenlobis maqsimaluri dasaSv-

ebi siCqarea gverdiT liandagSi, m/wm; 
  - gaubaTilebeli centridanuli aCqarebis faq-

tiuri sidide gverdiT liandagSi moZraobi-
sas, m/wm2. 

gadamyvani mrudis da kalmis radiusebis mniSvnelobe-
bi damrgvaldeba 1 metris sizustiT. 
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3.2. kalmis tipis radiusis gansazRvra 
 

isruli gadamyvanis kalmebi gegmaSi maTi formis mixe-
dviT SeiZleba iyos: swori (nax.7.a) da mrude. arsebobs 
mxebi da mrude gadamkveTi tipis mrude kalmebi (nax.7.b. da 
nax.7.g).    

 
 

nax.7. 
 

isris farglebSi moZravi Semadgenlobis mdovruli 
moZraobis uzrunvelsayofad da dajaxebis kuTxis Semci-
rebis mizniT sasurvelia, rom kalmis simrude icvlebo-

des mzardi sididiT 1 -dan gadR1 -mde. 

aseT kalmebs mxebi kalmebi ewodeba. mxebi kalmebis 
damzadeba Zviri jdeba. amasTanave isini arasaimedoa eqs-
pluataciis pirobebSi wveros mcire sisqis gamo, amitom 
Cvens rkinigzebze gamoiyeneba Semdegi saxis kalmebi: 

a.) mrude kalmis radiusi miiReba gadamyvani mrudis 

radiusis toli, e.i. kalR = gadR  (nax.8.a); 

b.) mrude kalmis radiusi SeiZleba meti iyos gadamyv-

ani mrudis radiusze, e.i. kalR > gadR  (nax.8.b); 
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g.) mrude kalmis radiusi metia gadamyvani mrudis ra-
diusze, xolo maT Soris ewyoba 2,5 m sigrZis swo-

ri CanarTi e.i. kalR > gadR  (nax.8.g); 

d.) mrude kalmis radiusi SeiZleba iyos cvalebadi 

simrudis, e.i. kalR > '

kalR  gadR  (nax.8.b). 

 
nax.8. 
 

mrude kalmis radiusisa da isris sawyisi ( saw ) kuTx-

is mniSvneloba SeiZleba ganisazRvros gverdiT liandag-
Si moZraobis gvv  siCqaris, Tvlis qimsa da relsis samu-

Sao waxnags Soris maqsimaluri dasaSvebi sididis RreCos 

( max ) da kalmis wverosTan Tvlis qimis dajaxebis maxasi-

aTebelTan ( 0w ) damokidebulebiT 

j

v
R

2

gv

kal                         (2) 

sadac j  - myisierad warmoSobili gaubaTilebeli cen-

tridanuli aCqarebis dasaSvebi mniSvnelo-
baa, m/wm2.  
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)saw(min -is mniSvneloba mrude gadamkveTi tipis kalmeb-

isaTvis ganisazRvreba im pirobiT, rom mrude kalmis kalR  

radiusi meti iyos gadamyvani mrudis gadR  radiusze. 

jw
v

  2
1

sin 2

0min

gv

)saw(                 (3) 

jw
v

  2
1

arcsin 2

0min

gv

)saw(                (4) 

Tvlis qimis kalmis wverosTan dajaxebis kuTxe ganis-
azRvreba Semdegi formuliT (nax.9) 

 

 
nax.9 

 

gv

d
v

w0sin                          (5) 

gv

d
v

w0arcsin                        (6) 
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sadac 0w - Tvlis qimis kalmis wverosTan dajaxebis Za-

lis sididis maxasiaTebelia, m/wm ; 
 - RreCos saangariSo sidide Tvlis qimsa da 

relsis samuSao waxnags Soris, m; 

0w , ,  , j  sidideebis praqtikulad dasaSvebi mniSvnel-

obebi SeiZleba miviRoT cxrilidan 1. 
 

cxrili 1 

mniSvnelobebi 

p a  r a m e t r e b i 

 , m, roca 

15200 S  mm 
0w , 

m/wm  

j , 

m/wm2 

 , 

m/wm2 

rekomendebuli saa-
ngariSo 

0,036 0,225 0,3–0,4  0,4–0,6 

maqsimaluri dasaS-
vebi 

0,040 0,270 0,64 0,77 

 

sawyisi saisro kuTxis )saw(min  minimaluri rekomende-

buli mniSvnelobebi konstruqciulad miiReba cxril 2-is 
mixedviT. 

cxrili 2 
moZraobis siCqare 
gverdiT lian-
dagSi gvv , km/sT 

sawyisi saisro kuTxis minimaluri 

mniSvneloba, )saw(min  

wuTebSi radianebSi 
40 30-50 0,0087 – 0,0145 
60 20-30 0,0058 – 0,0087 
100 15-25 0,0044 – 0,0073 

 
kuTxis mniSvnelobebi gamoTvlil unda iqnes, rogorc 

gradusebSi, ise radianebSi, damrgvalebiT mZimis Semdeg 6 
- 8  cifris sizustiT. 

 
 
 
 

3.3. kalmis CamokveTili nawilis sigrZis gansazRvra 
 

kalmis CamokveTili nawilis radiusi mizanSewonilia 

toli iyos kalR -is, radganac cvalebadi simrudis kalmeb-
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Si kalR > '

kalR . kalmis farglebSi warmoSobili maqsimal-

uri centridanuli Zala, romelic Seesabameba '

kalR  radi-

uss, imoqmedebs kalmis Seusustebeli ganivkveTis fargle-
bSi. 

roca kalR = '

kalR = gadR  (nax.10), maSin  

AДv                           (7) 

sawgad sinRA                         (8) 

))(2( 00 gggad fvfvRД                   (9) 

2
)cos1(

2

saw

gsawgadg


 RRf                  (10) 

0

0sin
vR

Д




gad

                      (11) 

sadac 0v  - kalmis Tavis normaluri sisqea da damoki-

debulia relsis tipze (cxrili 3).  
 

 
 
nax.10 
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cxrili 3 
relsis tipi relis Tavis sisqe 0v , mm 

43P  70 

50P  70 

65P  75 
 

roca kalR > '

kalR = gadR , maSin gaangariSeba warmoebs (7) - 

(11) formulebis daxmarebiT, mxolod gadR -is nacvlad ai-

Reba kalR -is mniSvneloba. 

isrul gadamyvanebSi maRali siCqareebisaTvis maTi si-
grZis Semcirebis mizniT kalmis CamokveTili nawilis si-

grZe SeiZleba ganisazRvros d  kuTxis Sesabamisi rkalis 

sigrZis mixedviT. CamokveTa grZeldeba manam, sanam kalmis 
Tavis sisqe Tvlis qimsa da relsis samuSao waxnags So-
ris RreCos sididis ( ) toli ar gaxdeba.  

 
 
 
 

3.4. mrude kalmis sigrZis da mTliani saisro kuTxis 
gansazRvra 

 

mTliani saisro (  ) kuTxe da mrude kalmis 0l  sigrZe 

ganisazRvreba CarCo relssa da gadaweul kalams Soris 

Raris minimaluri dasaSvebi sididis ( mint ) miRwevis auci-

leblobiT. 

mint -is minimaluri dasaSvebi sidideebi kalmis fesvTan 

miiReba liandis siganis mixedviT (cxrili 4). 
cxrili 4 

liandis sig-
ane kalmis 

fesvTan 0S ,mm 

Raris minimaluri dasaSvebi sidide 

kalamsa da  CarCo relss Soris mint , mm 

mrude kalamsa da 
CarCo relss Soris 

swor kalamsa da 
CarCo relss Soris 

1520 71 72 
1530 75 76 
1535 87 84 
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ganvsazRvroT kalmis CamokveTili nawilis mobrunebis 
kuTxe (nax.11): 

n

v

n

tШ

0

min'sin






                      (12) 

sadac Ш - kalmis bijia, Tanamedrove isrul gadamyvan-
ebSi Ш =152 mm;  

n

0 - manZili kalmis wverodan mis pirvel sawevam-

de, n

0 =400 mm (nax.11). 

 

 
nax.11 

gaangariSebis Sedegad miRebuli 'sin n -is mniSvneloba 

unda SevadaroT 0sin -is mniSvnelobas. Tu aRmoCnda, rom 

0sin 
'sin n , maSin Rars minimaluri mniSvneloba ( mint ) eq-

neba kalmis CamokveTis bolo wertilSi da (12) gantoleba 

iZleva zust pasuxs, e.i 'sin n = nsin , anu '

n = n . winaaRmd-

eg SemTxvevaSi, roca 0sin < 'sin n , maSin unda ganisazRvr-

os Sesworebis sidide n  Semdegi formulis daxmarebiT 

0

00

'

000 )()]sin)(sin(2))[((

vR

vR n

vn

n

v

n

v

n





gad

gad 
   (13) 

xolo kuTxe  

  '

n                      (14) 

am SemTxvevaSi mrude kalmis 0l  sigrZe toli iqneba 

f


 n

n

Ш
l 00

sin
                 (15) 
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sadac f  - manZilia kalmis mobrunebis centridan mis 

bolomde (nax.12).  
 

 
 

nax.12 
kalmis fesvis tabikiT Camagrebis SemTxvevaSi f =70 mm, 

danarCeni konstruqciebisaTvis f =0. 

mTliani saisro (  ) kuTxis mniSvneloba damokidebu-

lia kalmisa da gadamyvani mrudis radiusze. igi ganisaz-
Rvreba sami SemTxvevisaTvis: 

a. roca kalR = '

kalR = gadR , 

  
gadR

l0                       (16) 

b. roca kalR > '

kalR = gadR  da kalmis CamokveTis sigrZe 

ganisazRvreba 0  kuTxiT 

0

00 )(



 




gad

sawkal

R

Rl
             (17) 
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g. roca kalR > '

kalR = gadR  da kalmis CamokveTis sigrZe 

ganisazRvreba d  kuTxiT 

d

gad

sawdkal



 




R

Rl )(0
               (18) 

kalmis 0l  sigrZis '

0l  proeqcia CarCo relsze zemoaR-

niSnuli sami SemTxvevisaTvis toli iqneba 

a. roca kalR = '

kalR = gadR , 

  '

0l cos0l                     (19) 

b. roca kalR > '

kalR = gadR  da kalmis CamokveTis sigrZe 

ganisazRvreba 0  kuTxiT 
'

0l )sin(sin)sin(sin 00   gadsawkal RR        (20) 

g. roca kalR > '

kalR = gadR  da kalmis CamokveTis sigrZe 

ganisazRvreba d  kuTxiT 

'

0l )sin(sin)sin(sin dgadsawdkal   RR       (21) 

 
 

 
 
3.5 CarCo relsisa da kalmis samuSao waxnagebs 

Soris manZilis gansazRvra kalmis fesvTan 
 

manZili CarCo relisisa da kalmis samuSao waxnagebs 
Soris kalmis fesvTan tolia (nax.12) 

000 cos)cos(cos  vRUn  gad             (22) 

maTematikuri gardaqmnebisa da zogierTi daSvebis Sem-
deg gantoleba miiRebs gamartivebul saxes 

0

00

2

))((
v

R
Un 




gad
              (23) 

ganvsazRvroT Raris sigane CarCo relssa da kalams 
Soris kalmis fesvTan 

 cos0vUt nn 0vUn                (24) 
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3.6. liandis siganis gansazRvra isrisa da gadamyvani 
mrudis farglebSi 

 

gadamyvani mrudis farglebSi liandis RS  sigane miiR-

eba arsebuli normebis mixedviT 
roca 350R m, maSin 1524RS mm; 

roca 300349R m, maSin 1530RS mm; 

roca 299R m. maSin 1535RS mm. 

 
liandis sigane kalmis wverosTan ganisazRvreba Semd-

egi formuliT 

eSS  p0                       (25) 

sadac 1520pS  mm, liandis siganea swor ubanSi; 

e  - liandis gaganiereba kalmis wverosTan. 
liandis gaganiereba ( e ) ganisazRvreba Caweris pirob-

iT yvelaze araxelsayreli ekipaJisaTvis, magaliTad ФД 

seriis orTqmavlebisaTvis. saangariSo sqemad miiReba eki-
paJis is mdgomareoba, rodesac kalmis wveros gaswvriv 
moTavsebulia xisti bazis ukanasknelis wina RerZi, maSin 

1a  da 2a  manZilebi (nax.13) RerZebis ganivi wacurebis Rre-

Cos gauTvaliswineblad SeiZleba miviRoT 
b
2

'

01 lLa                         (26) 
b
22 la                           (27) 

sadac '

0L - xisti bazis proeqciaa CarCo relsze.   kuT-

xis simciris gamo SeiZleba miviRoT 0

'

0 LL  ;  
b
1l  - manZili pirvelidan ukanasknelis wina Rer-

Zamde; 
b
2l  - manZili ukanasknelis wina da ukanasknel Re-

rZebs Soris. 
maSin liandis gaganiereba ( e ) toli iqneba 
 

 



22

)2( max

0

2 
y

LR

Aaal
e

kal

11
b

              (28) 

sawkal sinRA                     (29) 
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sadac max  - RreCos nominaluri mniSvnelobaa Tvlis 

qimsa da relsis samuSao waxnags Soris, 

max =13 mm; 

 y  - grZivi wacurebis RreCo ФД seriis orT-

qmavlis RerZebs Soris,  y =10 mm. 

 

 
 

nax.13 
 

e  sidides SeiZleba hqondes dadebiTi an uaryofiTi 
mniSvneloba. e -s dadebiTi mniSvneloba damrgvaldeba 1 mm 
sizustiT, xolo uaryofiTi mniSvnelobis SemTxvevaSi 
liandi gaganierebas ar saWiroebs da viRebT e =0. 

Tu gaangariSebis Sedegad miviReT, rom RSS 0 , Semdg-

om angariSebSi gamoviyenebT 0S -s, xolo Tu gamovida, rom 
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pSS 0 , agreTve pSSR  , maSin 0S -s vadidebT 2–6 mm-iT kal-

mis wveros dacvis mizniT. 
sabolood zemoT aRniSnuli sami sxvadasxva SemTxvev-

isaTvis 0S -s SeiZleba hqondes Semdegi mniSvnelobebi: 

 

roca pSSS R 0  m, maSin 1520RS mm; 

roca pSSS R 0 m, maSin RSS 0 mm; 

roca pSSS R 0 m, maSin 15261522 RS mm. 

 
liandis gaganiereba saWiroebis SemTxvevaSi xorciel-

deba TandaTanobiT 0m  manZilze, xolo 0m -is minimaluri 

sigrZe gamoiTvleba Semdegi formuliT (nax.17) 
















 
 1

sin

)2(
1

2

0min
200

saw
b

b





Al

Ly
AlLm         (30) 

0m -is miRebuli sidide damrgvaldeba 10 mm-is sizust-

iT.  
 
 
  
 
 
 
3.7. swori kalmis CamokveTili nawilis sigrZis 

gansazRvra 
 

swori kalmis CamokveTili nawilis sigrZe ganisazRvr-
eba sami zemoT ganxiluli SemTxvevisaTvis: 

1. roca kalR = '

kalR = gadR  (nax. 14), gadamyvani mrudis 

Siga Zafis gvR  radiusi tolia 

  RSRR  gadgv                    (31) 

aq RS  liandis siganea gadamyvani mrudis farglebSi, 

maSin Sf SeiZleba Semdegnairad gamoiTvalos  

 pgS SSfvf R  0                 (32) 

sadac pS =1520 mm, liandis siganea swor ubanSi. 
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nax.14 

 

gf  ganisazRvreba (10) formulis daxmarebiT 

SSgadS ffRД )2(                     (33) 

gad

S
gv

R

Д
0sin                       (34) 

aq gv0  - kuTxea vertikalsa da swori kalmis Camokve-

Tili nawilis bolodan gatarebul radiuss Soris. 
swori kalmis CamokveTili nawilis sigrZe toli iqne-

ba 

AДE  SCam                      (35) 

A  ganisazRvreba (8) formulis daxmarebiT. 

2. roca kalR > '

kalR = gadR  da mrude kalmis CamokveTa 

vrceldeba 0  kuTxis rkalze (nax.15), unda ganisazRvros 

0  da gv0  kuTxeebi. 
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nax.15 

 

0  ganisazRvreba (7) – (11) formulebis, xolo gv0  - 

(31)–(34) saSualebiT, mxolod (31) formulaSi gadR -is nacv-

lad aiReba kalR -is mniSvneloba. 

Tu aRmoCnda, rom gv0  0 , maSin gamoTvlebi Sesrul-

deba pirveli SemTxvevis analogiurad, xolo Tu aRmoCn-

da, rom gv0  0 , maSin saboloo angariSebi Semdegi Tanmi-

mdevrobiT Catardeba (nax.15): 

 pgadS1 SSvRf R  )cos1)(( 00               (36) 

S1S1gvS ffRД )2(                     (37) 

gv

S
gv

R

Д
0sin                       (38) 

02 sin)( gadkal RRA                   (39) 



 24 

AAДE  2SCam                  (40) 

3. roca kalR > '

kalR = gadR  da mrude kalmis CamokveTa 

vrceldeba d  kuTxis Sesabamis rkalze (nax.16), maSin: 

  pg1S1 SSvff R  0                   (41) 

  )cos1( dgadg1 Rf                  (42) 

S1S1gvS ffRД )2(                    (43) 

dgadkal sin)(2 RRA                   (44) 

AAДE  2SCam                    (45) 

gv

S
gv

R

Д
0sin                      (46) 

 

 
 

nax.16 
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ganvsazRvroT manZili CarCo relsis gaRunvis werti-

lidan swori kalmis wveromde ( gE ) (nax.17) 

)( 00

0

p

p
Camg

SSv

SS
EE




                  (47) 

ganvsazRvroT liandis dasaSvebi siganis ( min0S ) mniSv-

neloba kalmis wverosTan 

min0S gvCamp 00 sinEvS                 (48) 

min0S -is sidide unda SevadaroT 0S -is mniSvnelobas da 

sabolood miviRoT udidesi maT Soris. 
 

 
nax.17 

 
 
 

 
 
 
 

3.8. CarCo relsis sigrZis gansazRvra 
 

swori liandagis CarCo relsis sigrZe tolia 

2

'

01 mlmL C.r.                       (49) 

sadac '

0l  - mrude kalmis proeqciaa CarCo relsze; 
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1m - CarCo relsis win waweva anu manZili kalmis 

wverodan CarCo relsis wina pirapiramde 
(nax.18) 

'

0
0

1
2

mbn
c

m c 





             (50) 

sadac c - sapirapiro Spalebis RerZebs Soris manZilia, 
damokidebulia relsis tipze da tolia  

 
43P   500c mm; 
50P   440c mm; 
65P   420c mm. 

 

0 - sapirapiro RreCos sidide, 80  mm; 

n - Zelebis ricxvi sapirapiro Zelebis CauTvle-

lad 1m –is qveS, 11191   markis isruli gada-

myvanebis SemTxvevaSi 65n ; 181121   mark-

is isruli gadamyvanebis SemTxvevaSi 86n , 

xolo 221  markis isruli gadamyvanebis Sem-

TxvevaSi 9n -mde; 

cb - gadamyvanis Zelebis RerZebs Soris manZili 

da ganisazRvreba formuliT 

gadabc  )95,085,0(               (51) 

gada - Spalebis RerZebs Soris manZili gadasarbe-

nze (cxrili 5); 
                                     cxrili 5 

Spalebis epiura 
gada , mm cb , mm 

1440 750 650 
1600 632 550 
1840 545 500 
2000 500 450 

 
'

0m - manZili kalmis wverodan gadamyvani meqaniz-

mis qveS moTavsebuli Zelis RerZamde, 

0

'

0
2


P

m                     (52) 
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sadac P - baliSis siganea kalmis wveros qveS dabali 
profilis kalmebSi; 

0 - manZili kalmis wverodan baliSamde. 

 Tanamedrove isrul gadamyvanebSi 41'

0 m mm. 

 
nax.18.  

 

2m - manZili kalmis bolodan CarCo relsis uka-

na pirapiramde (nax.19) 

22

0
12

 





c
bn

c
m c

ff
               (53) 

sadac fc - sapirapiro Spalebis RerZebs Soris manZilia 

kalmis fesvTan (cxrili 6);  

f -sapirapiro RreCos saangariSo sidide kalmis 

fesvTan, 64f mm; 

1n - Zelebis ricxvi 2m -is qveS, 31 n  Zeli.  

 
cxrili 6 

kalmis fesvis 
Camagrebis konstruqcia 

Zelebis RerZebs Soris manZ-

ili kalmis fesvTan, fc , mm 

43P  50P  65P  
ubralo zedebiani 500 440 420 
tabikiani, Sekiduli pir-
apiriT 

500 440 420 

tabikiani, Zelze mdebare 
pirapiriT 

0 0 0 

tabikiani, Sewyvilebul 
Zelebze mdebare 

225 225 225 
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nax.19. 

  
sasurvelia, rom CarCo relsis sigrZe miviRoT standa-

rtuli relsis sigrZis toli, maSin 2m  gamoiTvleba (53) 

formulis mixedviT, xolo 1m  toli iqneba  

2

'

01 mlLm  C.r.                       (54) 

gverdiTi da pirdapiri liandagebis CarCo relsebis 
sigrZeebi praqtikulad mxolod ramdenime milimetriT ga-
nsxvavdeba, amitom SeiZleba miviRoT, rom  

C.r.(sw)L C.r.(mr)L                       (55) 

 
 
 
 
 
 
 

4. jvaredis kompleqtis gaangariSeba 
 

jvaredis kompleqtis gaangariSebisaTvis saWiroa gani-
sazRvros:  

 jvaredis marka; 
 kontrrelsebis sigrZe da Raris sigane kontrrel-

sSi; 
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 jvaredis sigrZe; 
 Raris sigane jvaredSi da ulvaSa relsebis sigr-

Ze; 
 Zelebis ganlagebis sqema jvaredis qveS. 

 
 
 
 
 

4.1. jvaredis markis gansazRvra 
 

ganvsazRvroT jvaredis marka zemoT ganxiluli sami 
sxvadasxva SemTxvevisaTvis: 

a. roca kalR = '

kalR = gadR  (nax.20). 

saangariSo gantolebis Sesadgenad davagegmiloT 
mrude kalmisa da gadamyvani mrudis konturi verti-
kalur sibrtyeze 

11 sin)cos1( BAfRS   ggad            (56) 

sadac S  - liandis siganea jvaredSi,  S =1520 mm;  

1A  da 1B  - damxmare sidideebi; 

  - jvaredis saZiebeli kuTxe. 

b. roca kalR > '

kalR = gadR  da kalR  radiusiT Semowe-

rili kalmis CamokveTili nawilis sigrZe vrcelde-

ba 0  kuTxis rkalze (nax.21) 

11000 sin)cos(coscos BARvS   gad      (57) 

g. roca kalR > '

kalR = gadR  da kalR  radiusiT Semoweri-

li kalmis CamokveTili nawilis sigrZe vrceldeba 

d  kuTxis rkalze (nax.22)  

11 sin)cos(cos BARS  dgad       (58) 

nAA  '

11                   (59) 

sadac n  - swori CanarTis sigrZea gadamyvani mrud-
is bolosa da jvaredis wina pirapirs 
Soris, n =2000 4000 mm. 
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nax.20  

 

 
nax.21  

 
'

1A  da 1B  mniSvnelobebi mocemulia cxrilSi 7. 
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nax.22  

 
 

cxrili 7 

pirapiris tipi 
ganzo- 
mileba 

relsis tipi 
43P  50P  65P  

Cveulebrivi zedebiani 
'

1A , mm 326 356 316 

1B , mm 231 263 283 

zedebiani, SuasadebiT 
an tabikiani 

'

1A , mm 401 416 406 

1B , mm 69 69 69 

 

Cqarosnuli isruli gadamyvanebisaTvis 1A  ganisazRvr-

eba formuliT 

lAA  '

11                        (60) 

gadRl 0447,0                     (61) 

sadac l  - gadamyvani mrudis jvaredSi SeWris sididea. 
jvaredis markis gansazRvrisaTvis unda ganisazRvros 

2tg  mniSvneloba (57), (58) da (59) formulebis saSuale-

biT 
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1

11

2

1
2

C

ACBA
tg


                (62) 

sadac B  da 1C  damxmare sidideebia da ganisazRvreba 

zemoT ganxiluli sami SemTxvevisaTvis: 

a. roca kalR = '

kalR = gadR : 

1BSfB  g                     (63) 

 11 2 BSfRC ggad BR gad2           (64) 

b. roca kalR > '

kalR = gadR  da mrude kalmis CamokveTa 

vrceldeba 0  kuTxis rkalze: 

10

2

0

2
BvSRB 


gad                 (65) 

1C BR gad2                    (66) 

g. roca kalR > '

kalR = gadR  da mrude kalmis CamokveTa 

vrceldeba d  kuTxis rkalze:   

1

2

2
BSRB  

d

gad                 (67) 

1C BR gad2                     (68) 

ukve cnobili 2tg -is mniSvnelobis mixedviT ganvsaz-

RvroT jvaredis N1  marka. 









 2

2

1

2

1



tg

tg
N                 (69) 

Tu 1A  ganvsazRvravT (60) formulis saSualebiT, maSin 

jvaredis markis mniSvneloba Seesabameba gadR -is SesaZlo 

maqsimaluri sididis mniSvnelobas; Tu damrgvaleba mova-
xdineT metobiT, maSin aucilebelia dazustdes gadamyvani 

mrudis gadR  radiusis axali mniSvneloba samive SemTxvev-

isaTvis: 

a. roca kalR = '

kalR = gadR : 

   2sin2sin2sin2sin2

sin 11

sawsaw

gad









BAS
R        (70) 
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b. roca kalR > '

kalR = gadR  da mrude kalmis CamokveTa 

vrceldeba 0  kuTxis rkalze: 

   2sin2sin2sin2sin2

sin 110

00
gad










BAvS
R       (71) 

g. roca kalR > '

kalR = gadR  da mrude kalmis CamokveTa 

vrceldeba d  kuTxis rkalze:   

   2sin2sin2sin2sin2

sin 11

dd
gad










BAS
R      (72) 

 
ganvsazRvroT manZili jvaredis maTematikuri centri-

dan gadamyvani mrudis bolomde samive SemTxvevisaTvis: 

a. roca kalR = '

kalR = gadR : 





sin

)2sin2(sin)2sin2(sin2 sawsawgad 


RS
d     (73) 

b. roca kalR > '

kalR = gadR  da mrude kalmis CamokveTa 

vrceldeba 0  kuTxis rkalze: 





sin

)2sin2(sin)2sin2(sin2 0vRS
d




00gad
   (74) 

g. roca kalR > '

kalR = gadR  da mrude kalmis CamokveTa 

vrceldeba d  kuTxis rkalze:   





sin

)2sin2(sin)2sin2(sin2 


ddgadRS
d   (75) 

im SemTxvevaSi, Tu jvaredis markis mniSvnelobas dav-

amrgvalebT metobiT da sabolood davazustebT gadR -is 

sidides, saWiroa ganisazRvros mrude kalmis CamokveTis 

sigrZe, radganac kalR  radiusi d  kuTxiT CamokveTs mas 

im nawilamde, sadac kalmis sisqe RreCos sididis (  ) to-
lia. nax. 23-is mixedviT  




 
2

)cos1(

2

0

d

dgadg1 RRf            (76) 
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g1f -is mniSvneloba SeiZleba iyos dadebiTi an uaryof-

iTi da Semdgom angariSebSi misi gaTvaliswineba aucile-
belia 

))(2( 001 g1g1gad fvfvRД                (77) 

dgadkal sin)(2 RRA                    (78) 

saw0 sinRA                        (79) 

            AAДv  21                      (80) 

0

0sin
vR

Д




gad

                      (81) 

)sin(sin sawdkal   R                 (82) 

 

 
nax.23  

 

  aris manZili kalmis im nawilis bolomde, romel-

ic Semowerilia kalR  radiusiT. amis Semdeg ganisazRvreba 

0l , '

0l ,  , nU  da nt  sidideebi zemoT moyvanili (15), (16), 
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(17), (18), (19), (20), (21), (22), (23) da (24) formulebis 
daxmarebiT. 

 
 
 

 
4.2. kontrrelsis sigrZis da kontrrelsSi Raris siganis 

gansazRvra  
 

kontrrelsebi ewyoba jvaredSi e.w. mavne sivrcis da-
sacavad. mavne sivrced iTvleba manZili jvaredis maTema-
tikuri centridan im wertilamde, sadac gulas sigane 40 
mm-is tolia. kontrrelsebma ar unda dauSvan Tvlis qimis 
dajaxeba gulas wverosTan, unda daicvan e.w. mavne sivrce 
da mimarTon Tvlebis qimebi jvaredis Sesabamis RarSi. 

Tvlis qimis normalurad gatarebis pirobiT kt  Rari 

kontrrelsisa da relsis samuSao waxnagebs Soris gani-

sazRvreba jvaredis gaswvriv liandis siganis 0S , Tvleb-

is RerZze dagebis manZilis q  da qimis maqsimaluri maxh  

sisqis mixedviT, roca 15200 S mm, 1443max q mm, 34max h mm, 

maSin Raris sigane kontrrelsSi tolia 142kt mm. 

kontrrelsis muSa nawilis x  sigrZe, romlis fargl-

ebSi Raris sigane aris kt , ganisazRvreba formuliT 

(nax.24) 

a
tg

t
x 2






y
                    (83) 

sadac yt - jvaredis yelis siganea, 91 -mde markis jva-

redebisaTvis da 15200 S mm-is SemTxvevaSi 

64yt mm;  111  da meti markis jvaredebisaTv-

is da 15200 S mm-is SemTxvevaSi 62yt mm;  

 - gulas sigane, romlis Semdeg igi mTlianad 
iRebs Tavis Tavze vertikalur datvirTvas, 

40 mm; 
a - kontrrelsis muSa nawilis sigrZis maragi 

mis orive mxares, 300100a mm. 

 - jvaredis kuTxe, Ntg 1 . 



 36 

 
nax.24 

 
Tu SevitanT   da a -s mniSvnelobebs, maSin  

)300100(2)40(  Ntx y                 (84) 

kontrrelsis muSa nawilis boloebidan iwyeba Raris 

gafarToeba 1x  manZilze k1  kuTxiT manam, sanam Raris si-

gane ar miaRwevs 64k1t mm. 

k1  kuTxe ganisazRvreba pirdapir liandagSi moZraob-

is siCqaris da qimis pirv  kontrrelsTan dajaxebiT gamow-

veuli kinetikuri energiis danakargebis 0w  sididis mixe-

dviT 

pir

k1
v

w0
sin                        (85) 

kontrrelsebisaTvis da jvaredebisaTvis 5,25,10 w  

km/sT, maSin 





1

1

1

k

kk

tg

tt
x

1

1

sin k

kk



tt 
                   (86) 

kontrrelsis boloebi iRuneba 2001502 x mm sigrZe-

ze. kontrrelsis SemosasvlelSi ewyoba 8682k2t  mm si-

ganis Rari. 
kontrrelsis boloebis SemoRunvis kuTxe tolia 
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k2
2

2

x

tt k1k 
                     (87) 

kontrrelsis mTliani sigrZe toli iqneba 

)(2 21 xxxl k                     (88) 

manZili kontrrelsisa da gulas samuSao waxnagebs 
Soris ar unda iyos 1477 mm-ze naklebi, xolo kontrre-
lssa da ulvaSa relsis samuSao waxnagebs Soris – 1435 
mm-ze meti. 

 
 
 
 
 

4.3. jvaredis sigrZis gansazRvra  
 

jvaredi konstruqciis mixedviT SeiZleba arsebobdes: 
anakrebi relsebisagan, anakrebi Camosxmuli gulaTi, 
mTlianad sxmuli da sxmuli ulvaSa relsebis cveTadi 
nawilebiT. 

jvaredis ZiriTadi Semadgeneli elementebia: ulvaSa 
relsebi da gula. 

jvaredi Sedgeba wina da ukana nawilebisagan. 

a) jvaredis wina nawilis h  sigrZe anakrebi konstru-
qciis jvaredebisaTvis ganisazRvreba formuliT: 

'

00 )( zWWz qNvlbbh                 (89) 

sadac  zb - manZilia relsis grZivi RerZidan zedis ga-

reTa piramde;  

Wb - manZili relsis grZivi RerZidan sapirapi-

ro WanWikis bolomde;  

Wl - sapirapiro WanWikis sigrZe;  

0 -maragi sapirapiro WanWikis Tavisufali mo-

ntaJisa da demontaJisaTvis, 0 =10 mm; 

0v - relsis Tavis sigane;  
'

zq - manZili ulvaSa relsis bolodan zedis 

ganapira WanWikis RerZamde;  

N1 - jvaredis marka. 
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nax.25 

 cxrili 8 
relsis 
tipi 

1b , 

mm 
zb , 

mm 
Wb , 

mm 

Wl , 

mm 

'

zq , 

mm 
zq2 , 

mm 

fb , 

mm 

65P  75 56 107 183 319 800 150 

50P  70 53 100 170 357 820 132 

43P  70 48 90 153 327 790 114 
 

b) jvaredis wina nawilis h sigrZe mTlianad sxmuli 
jvaredebisaTvis ganisazRvreba formuliT: 

zzy  qNth                      (90) 

sadac zq - zedis sigrZis naxevaria;  

z - daSveba zedis sigrZis uzustobaze, z =10 mm;  

g) jvaredis ukana nawilis P sigrZe anakrebi jvarede-
bisaTvis ganisazRvreba formuliT: 

02 vNhP                        (91)  

d) jvaredis ukana nawilis P  sigrZe anakrebi Camosxm-
uli gulaTi, mTlianad sxmuli da ulvaSa relsebis 
cveTadi nawilebiani jvaredebisaTvis ganisazRvreba for-
muliT: 

)2( 1  bbNP                     (92) 

sadac  fb - relsis fuZis siganea;  

2 - RreCo relsis fuZeebs Soris jvaredis uka-
na pirapirTan, 2 =10 mm.  

jvaredis mTliani Teoriuli sigrZe tolia 
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)( Phl jv(Teor)                      (93) 

jvaredis Teoriuli sigrZe dazustdeba mis qveS Zele-
bis ganlagebis mixedviT. jvaredis aseTnairad dazusteb-
ul sigrZes praqtikuli sigrZe ewodeba. 

Tavdapirvelad unda ganisazRvros Zelebis raodenoba 
jvaredis qveS 

cc b

cPh

b

cl
n







jv(Teor)
                (94) 

n -is miRebuli mniSvneloba unda davamrgvaloT metob-

iT mTel ricxvamde da h  miviRoT prh -is toli, damrgval-

ebuli 5 mm-is jeradobiT, maSin 

chbnP c  prpr                    (95) 

prjv(pr) )( Phl                      (96) 

 
 
 
 
 
 
 

4.4. ulvaSa relsebis sigrZisa da Raris siganis 
gansazRvra jvaredSi 

 

Raris sigane ut  ulvaSa relssa da gulas samuSao wa-

xnagebs Soris damokidebulia Raris siganeze kontrrels-

Tan, rodesac 42kt mm, maSin 145ut mm. igi iwyeba gulas 

wverosTan da vrceldeba im wertilamde, sadac gulas si-

gane 40 mm-is tolia, anu ux  manZilze (nax.24) 

2sin2

40


ux                      (97) 

ux  manZilis bolodan (iseve rogorc kontrrelsSi) 

iwyeba Raris gaganiereba, sanam misi sigane ar miaRwevs 

u1t 64 k1t mm. gaganiereba xorcieldeba u1 k1  kuTxiT 

u1x  manZilze 
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u1

uu1

u1
tg

tt
x




u1

uu1

sin

tt 
                    (98) 

u1x -is boloebidan iwyeba ulvaSa relsebis boloebis 

SemoRunva u2 k2  kuTxiT, sanam RreCos sidide ar miaR-

wevs 8682 u2t mm. SemoRunuli boloebis sigrZe tolia 

u2x 300150 k2x mm. 

ulvaSa relsis sigrZe jvaredis yelidan mis maTemati-

kur centramde u0x  gamoiTvleba Semdegi formulebiT 





 cos22tg

t
x

y

u0 
 )2sin21(22 tg

ty

2sin21 2

Nty
    (99) 

 

y

yu

t

tgtt
arctg

2

2)2( 



                 (100) 

maSin ulvaSa relsis mTliani sigrZe toli iqneba 

u2u1uu xxxhl                    (101) 

 
 
 

 
 
 
 
 
 

 
5. isruli gadamyvanis ZiriTadi geometriuli 

zomebis gansazRvra  
 

isruli gadamyvanis ZiriTadi geometriuli zomebia 
(nax.26): 

 isruli gadamyvanis Teoriuli TeorL  sigrZe anu ma-

nZili kalmis wverodan jvaredis maTematikur cen-
tramde; 
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 isruli gadamyvanis praqtikuli prL  sigrZe anu man-

Zili CarCo relsis  wina pirapiridan jvaredis 
ukana pirapiramde;  

isruli gadamyvanis Teoriuli sigrZe ganisazRvreba 
formuliT 

TeorL )2sin1()sin(sin 2'

0   dRl gad      (102) 

isruli gadamyvanis praqtikuli sigrZe ganisazRvreba 
formuliT 

prL prTeor PLm 1                (103) 

 
 

nax.26 
 
isruli gadamyvanis ZiriTadi RerZuli zomebia: 

0b  - manZili isruli gadamyvanis centridan jvaredis 

maTematikur centramde 

22

0
0

tg

S
b                       (104) 

b  - manZili isruli gadamyvanis centridan jvaredis 
ukana pirapiramde 

prPbb  0                       (105) 

0a  - manZili kalmis wverodan isruli gadamyvanis cen-

tramde  
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00 bLa  Teor                     (106) 

a  - manZili CarCo relsis wina pirapiridan isruli 
gadamyvanis centramde  

10 maa                       (107) 

0  - manZili jvaredis maTematikuri centridan sakon-

trolo boZamde  

22

0




tg

Sq
o


                      (108) 

sadac q - normaluri manZilia liandagis RerZebs So-

ris, q =4100 mm. 

 
 
 
 
 
 
 
 
 

6. gadamyvani mrudis dakvalva 
 

gadamyvani mrudis dakvalvis dros koordinatTa saTa-
ved miiReba wertili CarCo relsis samuSao waxnagze ka-
lmis fesvis gaswvriv (nax.27). abscisebis mniSvneloba mii-

Reba 0, 2, 4, 6 . . . maxx m. abscisis maqsimaluri mniSvneloba 

(gadamyvani mrudis bolo wertilisaTvis) gamoiTvleba 
formuliT 

)sin(sinmax   gadRx                   (109) 

ordinatebis mniSvnelobebi gamoiTvleba formuliT 

4)sin(
8

)sin
2

(  
gad

gad

gad R

xR

R

x
xUy n        (110) 

sabolood saWiroa zemoT gamoTvlili swori Canar-
Tis sigrZis sakmarisobis Semowmeba 

sin

max0 yS
d


                      (111) 

Sualeduri wertilebis ordinatebis gamoTvla vawar-
mooT cxrilis saxiT 
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cxrili 9 

ix ,mm 
4)sin(

8
)sin

2
(  

gad

gad

gad R

xR

R

x
xUy n ,mm 

0  
2000  
4000  
. .  

maxx   

 
 

 
nax.27.  
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7. naWeri relsebis sigrZis gansazRvra 
 

relsebi, romlebic esazRvrebian CarCo relsebs da ka-

lmebs iReben standartuli sigrZisas, e.i. 1l 3l 5l 7l  

stl . danarCeni relsebis sigrZe naklebi gamodis standar-

tul sigrZeze da saWiroa maTi sigrZeebis gansazRvra 


n

tgSlLLl
1

0012 2 C.r.pr              (112) 


n

lhdvRl
1

0304 )()2(  .pr.gad         (113) 


n

hllLl
1

05

'

06 prTeor               (114) 

   

    



n

v

v

lLPdvSR

vSRSml

1
0500

00018

2

2sin





C.r.pr.gad

sawkalsaw

     (115) 

relsebis sigrZe ar SeiZleba iyos 4,5 m-ze nalkebi, 
winaaRmdeg SemTxvevaSi maTi sigrZeebi unda gaizardos 
standartuli relsebis damoklebis xarjze: 

'

3l '

4l
2

4 stll 
                    (116) 

'

5l '

6l
2

6 stll 
                    (117) 

'

1l '

2l
2

2 stll 
                    (118) 

'

7l '

8l
2

8 stll 
                    (119) 
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8. gadamyvanis Zelebis ganlageba isruli gadamyvanis qveS 
 

isruli gadamyvanis yvela nawils da elements erTian 
mtkice konstruqciad aerTianebs misi safuZveli. isruli 
gadamyvani SeiZleba moewyos rkinabetonis filovan safuZ-
velze, rkinabetonis, liTonis da xis Zelebze. 

rkinabetonis winaswardaZabuli filebis sisqea 0,16 m, 
xolo sigane 1,625 m, sigrZeebi – 2,8 m; 3,2 m; 3,6 m; 4,1 m; 4,5 
m; 4,8 m; 5,2 m. gadamyvani meqanizmi ewyoba 3,6 m sigrZis fi-
laze. Cveulebriv calmxriv isrul gadamyvanebSi filebis 
boloebi ewyoba erT swor xazze. manZili filebis bolo-
ebamde swori liandagis gareTa sarelso Zafebis samuSao 
waxnagidan tolia 

640
2

15202800



M mm                (120) 

rkinabetonis Zelebma jerjerobiT farTo gavrceleba 
ver hpova, igi mxolod cdebis saxiT aris mowyobili. 

gadamyvanis liTonis Zelebmac ver hpoves farTo gavr-
celeba. maT iyeneben mxolod tyiT Rarib qveynebSi an sa-
dac xis Zelebis gamoyeneba sxvadasxva mizezebis gamo mi-
zanSewonili ar aris. 

gadamyvanis xis Zelebi farTod aris gavrcelebuli 
maTi Semdegi dadebiTi Tvisebebis gamo: 

 kargi drekadoba; 
 sakmarisi simtkice; 
 martivi forma; 
 simsubuqe da siiafe; 
 cudi eleqtrogamtaroba. 
gadamyvanis xis Zelebi daniSnulebis mixedviT mzadd-

eba sami tipis da gamoiyeneba: I tipi – mTavari liandageb-
isaTvis; II tipi – mcire tvirTdaZabulobis mTavari lian-
dagebisaTvis, mimReb-gamgzavni da maxarisxebeli gorakeb-
is liandagebisaTvis; III tipi – samrewvelo sawarmoebTan 
misasvleli liandagebisaTvis. 

gadamyvanis Zelebi ganivi kveTis formis mixedviT iyo-
fa or saxeobad: Camoganili (nax.28.a) da Camouganavi 
(nax.28.b).  

tipebis mixedviT gadamyvanis Zelebis zomebi mocemu-
lia cxrilSi 10.  
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nax. 28.D gadamyvanis xis Zelebis ganivi kveTis 

formebi: 
a) Camoganili; b) Camouganavi 

 
cxrili 10  

Ze
l
is

 t
ip
i sisqe, 

h  
zedapiris sigane, b  sawolis 

sigane 

b 1 

Camouganavi 
Zelis maq-
simaluri 

sigane b 2 

Camoxerx
ili 

gverdis 
simaRle 

h 1 

gaganier-
ebuli 
(У) 

ganieri 
(Ш) 

normalu-
ri 
(Н) 

I 180  5 220-10 200-10 – 20

5260 

  300 150 

II 160  5 220-10 – 175-10 20

5250 

  280 130 

III 160  5 – 200-10 175-10 20

5230 

  260 130 

 
gadamyvanis Zelebis sigrZe icvleba 3,0 metridan 5,5 me-

tramde 0,25 metris bijiT (3,00; 3,25; 3,50; 3,75; 4,00; 4,25; 4,50; 
4,75; 5,00; 5,25, 5,50), zRvruli gadaxriT  20 mm.  

rkinabetonis Zelebis msgavsad xis Zelebis boloebi 
swori liandagis gaswvriv ewyoba erT swor xazze.  

manZili swori liandagis gareTa sarelso Zafebis sa-
muSao waxnagidan Spalis bolomde tolia 

615
2

15202750



M mm               (121) 

zogjer gadamyvanis Zelebis ekonomiis TvalazrisiT 
M  manZils amcireben gadamyvanis Zelebis sigrZeebs So-
ris sxvaobis sididis naxevriT, e.i.  

490
2

250
615 M mm                (122) 

gverdiTi liandagis mxares M  manZilis mudmivobis 
miRweva liandagis simrudis gamo SeuZlebelia da Tavda-
pirvelad Zelebis liandagis gareTa nawilis sigrZe M  
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sidideze metia da Semdeg TandaTan mcirdeba da roca M  
sidideze naklebi aRmoCndeba, saWiroa Zelebis sigrZe gai-
zardos 250 mm-iT. 

manZili Zelebs Soris, romelzec ewyoba gadamyvanis 
meqanizmi tolia 650–700 mm, xolo gadamyvanis meqanizmi, 
romelic muSaobs eleqtroamZraviT – 675-635 mm. 

Tavdapirvelad gadamyvanis Zelebi unda ganlagdes pi-
rapirebSi, xolo Semdeg – mTeli isruli gadamyvanis fa-
rglebSi. 

gadamyvanis Zelebi CarCo relsis wina pirapiridan ga-
damyvanis centramde unda ganlagdes pirdapiri liandagis 
RerZis gaswvriv, xolo gadamyvanis centridan jvaredis 
ukana pirapiramde, jvaredis kuTxis biseqtrisis marTobu-
lad. 

isruli gadamyvanis qveS Zelebis ganlagebis sqema un-
da gamoixazos masStabiT 1:50 an 1:100. imave masStabSi unda 
gamoixazos isruli gadamyvanis dakvalvis sqema yvela 
ZiriTadi zomebis CvenebiT (nax.29) 

unda Sedges relsebis da gadamyvanis Zelebis specifi-
kaciis cxrili. 

isruli gadamyvanis proeqti Seicavs agreTve yvela Zi-
riTadi nawilis saangariSo naxazebs. 
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nax.29.  
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9. isruli gadamyvanis movla-Senaxvisadmi wayenebuli 
moTxovnebi da misi samsaxuris vadis gansazRvra  

isruli gadamyvanebi saWiroeben gansakuTrebul mov-
la-Senaxvas ZiriTadad ori garemoebis gamo: 

1. moZravi Semadgenlobis isruli gadamyvanis fargl-
ebSi moZraobis dros warmoiSoba gacilebiT didi 
gverdiTi da dartymiTi Zalebi, vidre Cveulebriv 
liandagSi. 

2. CarCo relsi da kalmebi Sesustebulia CamokveTis 
gamo, riTac mcirdeba winaRobis momenti. CamokveT-
is gamo mcirdeba agreTve CarCo relsis da kalmeb-
is Tavebze Tvlis gorvis farTobi, rac TavisTavad 
iwvevs gaZlierebul cveTas. 

zemoT CamoTvlilis gamo, isruli gadamyvanebis samsa-
xuris vada gacilebiT naklebia, vidre Cveulebrivi rels-
ebis. 

isruli gadamyvanebis samsaxuris vada ganisazRvreba 
isrebisa da jvaredis kompleqtis cveTis pirobiT. teqni-
kuri eqspluataciis normebSi CamoTvlilia is gansakuTr-
ebiT saSiSi dazianebebi, romelTa arseboba SeuZlebels 
xdis isruli gadamyvanebis Semdgom eqspluatacias da 
saWiroa maTi dauyovneblivi aRmofxvra. amgvar dazianeb-
ebs miekuTvneba: 

isris kalmebisa da jvaredebis moZravi gularebis ga-
TiSva sawevebidan; 

kalmis CamorCena CarCo relsis an jvaredis moZravi 
gularis ulvaSa relsis mimarT 4 mm da meti sididiT, ga-
zomili kalamTan da blagvi jvaredis gularTan pirveli 
sawevis gaswvriv, xolo maxvili jvaredis gularTan - 
daketili gularis wverosTan; 

kalmis an moZravi gularis amofxvna, romlis drosac 
warmoiqmneba qimis maTTan miwydomis saSiSroeba da yvela 
sxva SemTxvevaSi amofxvnis sigrZisas: mTavar liandagebze 
_ 200 mm da meti; mimReb-gamgzavn liandagebze _ 300 mm da 
meti; sxva danarCen sasadguro liandagebze _ 400 mm da 
meti; 

kalmis dadableba CarCo relsis da jvaredis moZravi 
gularis ulvaSa relsis mimarT 2 mm da meti sididiT, 
gazomili kveTSi, sadac kalmis Tavis an moZravi gularis 
Tavis zeda nawilis sigane 50 mm da metia;  



 50 

jvaredis gularisa da kontrrelsis Tavis muSa waxna-
gebs Soris manZili naklebia 1472 mm-ze; 

kontrrelsis Tavisa da ulvaSa relsis muSa waxnag-
ebs Soris manZili metia 1435 mm-ze; 

kalmis an CarCo relsis gatexa; 
jvaredis gatexa (gularis, ulvaSa relsis da kontr-

relsis); 
kontrrelsis WanWikis gawyveta erTWanWikian an orTa-

ve WanWikisa orWanWikian SuasadebSi.  
isruli gadamyvanis farglebSi liandis sigane ar un-

da iyos 1546 mm-ze meti da 1512 mm-ze naklebi. 
relsebisa da isruli gadamyvanis sxva elementebis ve-

rtikaluri da horizontaluri cveTis, agreTve maTi def-
eqtebis sidideebi, romlebic damokidebulia matareble-
bis moZraobis dadgenil siCqareebze, (НТД/ЦП-1-3-93) kata-
logis damatebebSi mocemul reglamentirebul mniSvnelo-
bebs ar unda aWarbebdes. 

CarCo relsis, kalmis da jvaredis samsaxuris vadis 
saangariSo Teoriuli formulebi jerjerobiT ar aris 
dadgenili. saorientaciod miRebulia, rom vertikaluri 

cveTis maqsimaluri mniSvneloba  h  gatarebul tvirT-

daZabulobasTan  T  damokidebulebiT tolia: 

50P  tipis CarCo relsebisaTvis 

 400188,032,1  ThC.r.               (123) 

50P  tipis CarCo kalmebisaTvis 

 25025,046,2  Thkal               (124) 

50P  tipis Camosxmuli gulasaTvis ulvaSa relsebis 
cveTadi nawilebiT  

 300534,05377,2  Thgul             (125) 

teqnikuri eqspluataciis wesebis mixedviT yvela mark-
is isrebma da Camosxmulma jvaredebma, romlebic damzad-
ebulia maRalxarisxovani marganeciani foladisagan, maq-
simaluri cveTis miRebamde unda gaataron: 

a. jvaredebma: 
43P tipis  40 mln. t bruto 

50P  tipis  60 mln. t bruto 
65P  tipis  70 mln. t bruto 
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b. isrebma 
43P tipis  80 mln. t bruto 

50P  tipis  100 mln. t bruto 
65P  tipis  120 mln. t bruto 

 
isruli gadamyvanebi mTavar liandagebze, rogorc we-

si, ganlagebuli unda iyos liandagis swor ubnebSi. 
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danarTi 1 
 da 2  kuTxeebis trigonometrul funqciaTa mniSvnelobebi 

jvaredis 
marka 

jvaredis 
kuTxe   

 kuTxis trigonometruli fun-
qciebis mniSvnelobebi 

2  

2 kuTxis trigonometruli fun-

qciebis mniSvnelobebi 

sin  cos  tg  2sin  2cos  2tg  

1/5 11º18'36" 0,19611614 0,98058068 0,20000000 5º39'18" 0,09853762 0,99511333 0,09901951 

1/6 9º27'44" 0,16439899 0,98639392 0,16666667 4º43'52" 0,08248053 0,99659268 0,08276253 

1/7 8º07'48" 0,14142136 0,98994949 0,14285714 4º03'54" 0,07088902 0,99748421 0,07106781 

1/8 7º07'30" 0,12403473 0,99227788 0,12500000 3º33'45" 0,06213744 0,99806760 0,06225775 

1/9 6º20'25" 0,11043153 0,99388373 0,11111111 3º10'12,5" 0,05530029 0,99846976 0,05538514 

1/10 5º42'38" 0,09950372 0,99503719 0,10000000 2º51'19" 0,04981370 0,99875853 0,04987562 

1/11 5º11'40" 0,09053575 0,99589321 0,09090909 2º35'50" 0,04531442 0,99897277 0,04536102 

1/12 4º45'50" 0,08304548 0,99654576 0,08333333 2º22'55" 0,04155864 0,99913607 0,04159458 

1/13 4º23'55" 0,07669650 0,99705449 0,07692308 2º11'57,5" 0,03837652 0,99926335 0,03840481 

1/14 4º05'08" 0,07124705 0,99745870 0,07142857 2º02'34" 0,03564618 0,99936447 0,03566885 

1/15 3º48'50" 0,06651901 0,99778516 0,06666667 1º54'25" 0,03327794 0,99944614 0,03329638 

1/16 3º34'35" 0,06237829 0,99805258 0,06250000 1º47'17,5" 0,03120434 0,99951303 0,03121954 

1/17 3º21'59" 0,05872202 0,99827437 0,05882353 1º40'59,5" 0,02937369 0,99956850 0,02938637 

1/18 3º10'47" 0,05547002 0,99846035 0,05555556 1º35'23,5" 0,02774569 0,99961501 0,02775638 

1/19 3º00'46" 0,05255883 0,99861783 0,05263158 1º30'23" 0,02628850 0,99965440 0,02629759 

1/20 2º51'45" 0,04993762 0,99875234 0,05000000 1º25'52,5" 0,02497660 0,99968804 0,02498439 

1/21 2º43'35" 0,04756515 0,99886814 0,04761905 1º21'47,5" 0,02378931 0,99971699 0,02379604 

1/22 2º36'09" 0,04540766 0,99896854 0,04545455 1º18'04,5" 0,02270969 0,99974210 0,02271555 

1/23 2º29'22" 0,04343722 0,99905616 0,04347826 1º14'41" 0,02172374 0,99976401 0,02172887 

1/24 2º23'09" 0,04163054 0,99913307 0,04166667 1º11'34,5" 0,02081979 0,99978324 0,02082430 

1/25 2º17'26" 0,03996804 0,99920096 0,04000000 1º08'43" 0,01998801 0,99980022 0,01999201 
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danarTi 2 

gradusi  radiani wuTi  radiani wami  radiani 

1 0,017453292 1 0,000290888 1 0,000004848 
2 0,034906585 2 0,000581776 2 0,000009696 
3 0,052359877 3 0,000872664 3 0,000014544 
4 0,069813170 4 0,001163552 4 0,000019392 
5 0,087266462 5 0,001454441 5 0,000024240 
6 0,104719755 6 0,001745329 6 0,000029088 
7 0,122173047 7 0,002036217 7 0,000033936 
8 0,139626340 8 0,002327105 8 0,000038785 
9 0,157079632 9 0,002617993 9 0,000043633 
10 0,174532925 10 0,002908882 10 0,000048481 
20 0,349065850 20 0,005817764 20 0,000096962 
30 0,523598775 30 0,008726646 30 0,000145444 
40 0,698131700 40 0,011635528 40 0,000193925 
50 0,872664626 50 0,01454441 50 0,000242406 
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