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I. liandagis zeda naSenis elementebis samsaxuris vadis 

dadgena da liandis mowyobis sakiTxebi 

 

 

 

1. liandagis zeda naSenis tipis SerCeva 
mocemuli ubnis wliuri tvirTdaZabuloba ganisazRv-

reba formuliT 

 satsatsamgsamgCqCq QnQnQnT  3650 , mln.t.bruto.km/km.wl  (1.1) 

sadac   - gadazidvebis uTanabrobis koeficientia, 

 =1,1; 

satsamgCq nnn ,,  - Sesabamisad Cqari, samgzavro da 

satvirTo matareblebis ricxvi 

dRe-RameSi, wyv.mat/ dReRameSi; 

satsamgCq QQQ ,, - Sesabamisad Cqari, samgzavro da 

satvirTo matareblebis wona, t. 

 

 

 

 

 

2. erTi grZivi metri relsis wonis gansazRvra  
Tanamedrove pirobebSi relsebis saWiro wona, misi ga-

nivi kveTis forma da foladis xarisxi mWidro urTi-

erTkavSirSi ganixileba da pirdapirproporciul damoki-

debulebaSia RerZze mosul datvirTvasTan, moZraobis si-

CqaresTan da ubnis tvirTdaZabulobasTan. 

RerZze mosuli datvirTvebisa da moZraobis siCqaree-

bis zrda iwvevs relsebze mosuli dinamikuri datvirTve-

bis zrdas, rac TavisTavad moiTxovs relsebis winaRobis 

zrdas simtkiceze da cveTamedegobaze. e.i. unda gaizard-

os relsebis winaRobisa da inerciis momentebi, anu unda 

gaizardos relsis ganivi kveTis zomebi, rac Tavis mxriv 

erTi grZivi metri relsis wonis gadidebas iwvevs. amitom 
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erTi grZivi metri relsis wona misi ZiriTadi maxasiaTe-

beli sididea da damokidebulia mraval faqtorze. 

erTi grZivi metri relsis wona ganisazRvreba Semdegi 

miaxloebiTi empiriuli formulebis saSualebiT: 

a). lokomotivis RerZze mosuli maqsimaluri datvir-

Tvis pirobiT 

     max5,2 Pq   kg/grZ.m              (1.2) 

sadac 2,5 – gadamyvani koeficientia; 

maxP – lokomotivis RerZze mosuli maqsimaluri 

datvirTva, t. 

b). moZraobis maqsimaluri siCqaris pirobiT 

max5,0 vq  ,  kg/grZ.m             (1.3) 

sadac 0,5 – gadamyvani koeficientia; 

maxv – Cqari matareblis moZraobis maqsimaluri 

siCqare, km/sT. 

g). maqsimaluri tvirTdaZabulobis pirobiT 

44,24 oTq  ,  kg/grZ.m            (1.4) 

sadac 24,4 – gadamyvani koeficientia; 

0T – ubnis wliuri tvirTdaZabuloba, mln.t 

km/km wl.  

d). kompleqsuri empiriuli formula tvirTdaZabul-

obis, matareblebis moZraobis siCqaris da lokomo-
tivis RerZze mosuli maqsimaluri datvirTvis gaT-

valiswinebiT  

   3/2

max

3/2

max
4 012,011 PvTq o  ,  kg/grZ.m     (1.5) 

sadac   – koeficientia, lokomotivebisaTvis  =1,13; 

vagonebisaTvis  =1,2. 

zemoT aRniSnuli formulebiT gamoTvlili sidideeb-

idan virCevT udidess da vadarebT uaxloesi standartu-

li relsis tipis wonas da mas viRebT saangariSod (da-

narTi 1). 
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3.  relsebis samsaxuris vadis gansazRvra  
relsebis samsaxuris vada iwureba maSin, rodesac is 

miiRebs maqsimalur dasaSveb cveTas.  

relsis samsaxuris vada ganisazRvreba formuliT 





0

0

T
t rel , wl                 (1.6) 

sadac 0  – relsis Tavis dasaSvebi cveTis farTia da 

iangariSeba formuliT (nax.1) 

 00 bz                      (1.7) 

sadac b  – relsis Tavis sigane (danarTi 1), mm; 

0z – relsis Tavis dasaSvebi vertikaluri cveTa, 

mm;  

 – Sesworebis sidide, romelic iTvaliswinebs 

relsis Tavis moxazulobis da marTkuTxe-

dis farTobebs Soris sxvaobas,  =70 mm2;   

 – relsis Tavis cveTis parametri, mm2/mln. To-

na bruto. misi mniSvneloba damokidebulia 

mrudis radiusze da relsis tipze (cxrili 

1). 

 

 

 
 

nax. 2. relsis Tavis cveTis farTis gansazRvris sqema 
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cxrili 1 

mrudis 

radiusi, R  m 

 , mm2/mln. tona bruto relsis tipis 

mixedviT 
43P  50P  65P  

300 5,89 4,42 3,87 

400 4,35 3,26 2,86 

500 3,17 2,38 2,08 

600 2,47 1,85 1,62 

700 1,79 1,34 1,17 

800 1,42 1,01 0,93 

900 1,29 0,97 0,85 

1000 1,22 0,91 0,80 

1100 1,14 0,86 0,75 

1200 1,11 0,83 0,73 

1300 da sworSi 1,09 0,81 0,71 

 

relsis samsaxuris vada unda ganisazRvros rogorc 

swori, ise mrude ubnisaTvis. 

 

 

4. Spalebis samsaxuris vadis gansazRvra  
Spalebis samsaxuris vada ganisazRvreba formuliT 

 12 mmn

At
t




dak

Sp , wl              (1.8) 

sadac A – liandagSi Cawyobili Spalebis mTliani ra-

odenobaa, cali; 

dakt –dakvirvebis periodis xangrZlivoba; 

n  – dakvirvebis periodSi gamocvlili Spalebis 

raodenoba; 

1m –uvargisi Spalebis raodenoba liandagSi da-

kvirvebis dasawyisSi; 

2m –uvargisi Spalebis raodenoba liandagSi da-

kvirvebis bolos. 
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5. balastis samsaxuris vadis gansazRvra  
sabalasto masalad SeiZleba gamoyenebul iqnas RorRi, 

xreSi, qviSa, wida, niJara da sxva. saliandago balasti 

unda akmayofilebdes damtkicebuli teqnikuri pirobebisa 

da standartebis moTxovnebs. 

droTa ganmavlobaSi RorRis balasti WuWyiandeba da 

saWiro xdeba misi periodulad gawmenda da balastis pri-

zmis Sevseba (sxva saxis balasti gawmendas ar eqvemdebar-

eba da gaWuWyianebis SemTxvevaSi unda Seicvalos). 

balastis samsaxuris vada, anu RorRis gawmendis da 

sxva saxis balastis Secvlis vada damokidebulia lian-

dagSi mimdinare Semdeg procesebze: 

 matareblidan Camocvenili an gareSe gamaWuWyianeb-

lebi balastis gaWuWyianebis intensivobaze; 

 balastis fraqciebis daqucmacebis intensivobaze 

moZravi Semadgenlobidan gadmocemuli datvirTve-

bis zemoqmedebiT da Spalebis manqana-meqanizmebiT 

amotenvis Sedegad; 

 balastis moculobis klebis intensivobaze, misi 

wvrili fraqciebis gamoqarvisa da gamorecxvis ga-

mo. 

balastis samsaxuris vada ganisazRvreba formuliT 

0kT

dD
t


bal , wl                (1.9) 

sadac D – liandagSi arsebuli balastis maqsimaluri 

gaWuWyianebis procenti misi gamocvlis an 

gawmendis win (cxrili 2); 

d – liandagSi dasagebi balastis dasaSvebi ga-

WuWyianebis procenti (cxrili 2); 

k – balastis gaWuWyianebis koeficienti da da-

nagvianobis intensivoba. damokidebulia ub-

nis ganlagebis raionze, balastis gvareoba-

ze, relsis tipze (cxrili 3); 
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cxrili 2 

dasaxeleba ganzomileba 
balastis gvareoba 

RorRi xreSi niJara qviSa 

D  % 35 - 40 20 20 15 

d  % 5 6 10 10 

 
 

cxrili 3 

balastis 

saxeoba 

relsis 

tipi 

manZili gamaWuWyianebeli tvirTebis CatvirTvis 

adgilidan, km 

> 300 300-200 200-100 100 - 50 < 50 

RorRi 65P  0,12 0,15 0,30 0,33 0,57 

RorRi 50P  0,18–0,20 0,23–0,25 0,28–0,30 0,43–0,45 0,63–0,65 

RorRi 43P  0,22–0,26 0,27–0,31 0,32–0,36 0,47–0,51 0,67–0,71 

xreSi 50P  0,045 – 0,08 0,17 – 

xreSi 43P  0,06–0,07  0,11–0,14 0,19–0,22 – 

 

 

 

6. gare relsis SemaRlebis gansazRvra mrudSi 
moZravi Semadgenlobis ekipaJis mrudSi moZraobisas 

warmoiSoba centridanuli Zala 


2mv
I  , romelic iwvevs 

Siga sarelso Zafis nawilobriv gantvirTvas da gare Za-

fis gadamettvirTvas. am garemoebas Tan sdevs relsebis 

araTanabari cveTa. relsebi gare sarelso Zafze, maTi 

gadamettvirTvis gamo, ufro intensiurad cvdeba, vidre 

Siga Zafze. centridanuli Zalis warmoSobas Tan sdevs 

centridanuli aCqarebis warmoSoba. centridanuli aCqare-

ba, Tu igi garkveul sidides gadaaWarbebs, mgzavrebSi 

usiamovno SegrZnebas iwvevs.  

centridanuli Zalis gasabaTileblad da maSasadame, 

misi mavne movlenebis Tavidan asacileblad, mrudebSi aw-

yoben gare sarelso Zafis SemaRlebas. gare relsis Sema-

RlebiT ekipaJis simZimis centri gadaixreba mrudis cen-

trisaken da warmoiSveba centridanuli Zalis sapirispi-
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ro centriskenuli Zala, romelic amcirebs an mTlianad 

abaTilebs mas. 

gare relsis SemaRleba mrudebSi ganisazRvreba ori 

ZiriTadi pirobiT (nax.2): 

 uzrunvelyofil iqnes gare da Siga relsebis Ta-

nabari cveTa, anu dacul iqnes teqnikur-ekono-

mikuri mizanSewoniloba; 

 uzrunvelyofil iqnes mgzavrobis komfortuloba, 

anu centridanuli aCqarebis Semcireba. 

gare relsis SemaRlebis racionalur mniSvnelobad 

iTvleba iseTi sidide, romelic orTave pirobas Tanabrad 

daakmayofilebs. 

 
nax. 2. mrudebSi gare relsis SemaRlebisas ekipaJze 

ZalTa modebis sqema. 
 

pirveli pirobiT gare relsis SemaRleba mrudebSi gai-

angariSeba formuliT 
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k
R

v
h

2

5,12 saS , mm                  (1.10) 

sadac 12,5 – gadamyvani koeficientia; 

k  – koeficienti, damokidebuli matareblebis 

moZraobis maqsimalur mniSvnelobaze da 

tolia 

roca 120v  km/sT,  maSin 1k ; 

roca 160120v  km/sT, maSin 2,1k ; 

roca 160v  km/sT, maSin 1,1k . 

 

R  – wriuli mrudis radiusi; 
2

saSv – matareblebis moZraobis saSualo kvadra-

tuli Sewonili siCqare, km/sT da tolia 

satsatsamsamCqCq

2
satsatsat

2
samsamsam

2
CqCqCq2

saS
QnQnQn

vQnvQnvQn
v




         (1.11) 

sadac satsamgCq QQQ ,, - Sesabamisad Cqari, samgzavro da sa-

tvirTo matareblebis wonaa, t; 

satsamgCq nnn ,,  - Sesabamisad Cqari, samgzavro da sa-

tvirTo matareblebis ricxvi dRe-

RameSi, wyv.mat/dReRameSi; 

satsamgCq vvv ,, -  Sesabamisad Cqari, samgzavro da sa-

tvirTo matareblebis maqsimaluri 

siCqare, km/sT. 

SevamowmoT gare relsis SemaRlebis sidide mgzavrob-

is komfortabelurobis pirobiT 

a
R

v
h 1635,12

2

max  , mm              (1.12) 

sadac maxv - Cqari matareblis maqsimaluri siCqarea, 

km/sT; 

a  – gaubaTilebeli centridanuli aCqareba, 

7,0a m/wm2. 



 11 

miRebuli ori mniSvnelobidan saangariSo sidided vir-

CevT udidess. 

Tu gare relsis SemaRleba aRemateba 150 mm-s, maSin 

unda SevamciroT moZraobis siCqare mrudSi 

5,12
max

hR
v  ,  km/sT                (1.13) 

 

 

 

 

 

 

 

7. gadasasvleli mrudis sigrZis gansazRvra  
moZravi Semadgenlobis swori ubnidan mrudSi Sesvlis-

Tanave myisierad warmoiSveba centridanuli 


2mv
I   Zala. 

am momentSi Tvlis qimi ejaxeba gare relsis muSa waxn-

ags, rac iwvevs relsebis da moZravi Semadgenlobis sava-

li nawilebis gaZlierebul cveTas. es Zala aCqarebs ag-

reTve liandagis moSlas. aRniSnuli mavne faqtorebis Ta-

vidan asacileblad saWiro xdeba iseTi RonisZiebebis 

gatareba, romlebic uzrunvelyofs centridanuli Zalis 

TandaTanobiT zrdas nulidan maqsimalur 


2mv
I   sidide-

mde. am TvalsazrisiT liandagis swori ubnidan mrudSi 

gadasvla xorcieldeba gadasasvleli mrudebis saSuale-

biT, romelTa simrudis radiusi icvleba Semdeg fargle-

bSi  

 R                      (1.14) 

sadac   - gadasasvleli mrudis cvlebadi radiusia; 

R  - wriuli mrudis radiusi. 
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gadasasvleli mrudis sigrZis pirveli naxevari daik-

valeba swor ubanSi, meore naxevari ki wriuli mrudis 

farglebSi.  

radganac gadasasvleli mrudis sawyis wertilSi radi-

usi  , amitom centridanuli Zala aq tolia 



2mv
I   0

2




mv
, xolo gadasasvleli mrudis boloSi ki 

R , amitom am wertilSi centridanuli Zala 
R

mv
I

2

 . 

maSasadame, gadasasvleli mrudis farglebSi centrida-

nuli Zala myisierad ki ar warmoiqmneba, aramed TandaTa-

nobiT izrdeba gadasasvleli mrudis sawyisidan mis bo-

lomde ( 0I 
R

mv
I

2

 ) farglebSi. 

gadasasvlel mrudebad gamoiyeneba mesame xarisxis 

mrudebi, kerZod: kuburi parabola, radioidaluri spira-

li, bernules lemniskanta da klotoida. 

 
nax.3. mrudebSi gadasasvleli mrudisa da gare 

relsis SemaRlebis mowyobis sqema 
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gadasasvleli mrudis farglebSi unda ganxorcieldes 

liandis siganis gaganiereba da gare relsis SemaRlebis 

mowyoba. isini iwyeba gadasasvleli mrudis sawyisSi da 

mTavrdeba gadasasvleli mrudis boloSi (nax.3). 

gadasasvleli mrudis sigrZe ganisazRvreba sami Ziri-

Tadi kriteriumis mixedviT: 

1. gare relsis SemaRlebis pirobiT 

i

h
l                        (1.15) 

sadac  l  - gadasasvleli mrudis sigrZea; 

h  - gare relsis SemaRleba; 

i - gare relsis SemaRlebis qanobi, roca 

120v  km/sT, maSin i =0,001; xolo roca 

120v  km/sT, maSin i =0,00067. 

sarekonstruqcio da arsebul rkinigzebze yvela SemT-

xvevaSi gare relsis SemaRlebis qanobi ar unda aRemate-

bodes 2,3 ‰-s. 

2. Tvlis qimis relsis Tavze Segoreblobis pirobiT 

max10hvl                     (1.16) 

sadac  10  - gadamyvani koeficientia;  

maxv - Cqari matareblis moZraobis maqsimaluri 

siCqare, km/sT.  

3. gaubaTilebeli centridanuli aCqarebis drois er-
TeulSi cvalebadobis pirobiT 

R

v
l



3

max                     (1.17) 

sadac  R  - wriuli mrudis radiusia; 

maxv - Cqari matareblis moZraobis maqsimaluri 

siCqare, m/wm;   

 - gaubaTilebeli centridanuli aCqarebis 

cvalebadobis norma drois erTeulSi da 

tolia 8,06,0   m/wm3.   
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miRebuli sami mniSvnelobidan virCevT udidess, vamrg-

valebT mas metobiT 10 metris jeradobiT da viRebT saan-

gariSod. 

gadasasvleli mrudis SerCeuli sididisaTvis unda ga-

nvsazRvroT gare relsis SemaRlebis WeSmariti qanobi 

l

h
i WeS                      (1.18) 

gadasasvleli mrudis parametri tolia 

Rlc  , m2                   (1.19) 

 

 

 

 

 

 

8. damoklebuli relsebis ricxvisa da maTi 

liandagSi Cagebis Tanmimdevrobis gansazRvra 
liandagSi sarelso pirapirebi orTave sarelso Zafze 

erTimeoris gaswvriv, erT sibrtyeSi unda iyos ganlage-

buli. mrud ubnebSi ki radialur mimarTulebaze. lian-

dagis mrude ubnebSi gare da Siga sarelso Zafebis si-

grZeTa sxvaobis gamo pirapirebis erT sibrtyeSi radia-

luri mimarTulebiT ganlageba ver xerxdeba da Siga sa-

relso Zafis pirapiri win aswrebs gare sarelso Zafis 

pirapirs. am movlenis Tavidan asacileblad mrudis Siga 

sarelso Zafze unda Calagdes garkveuli raodenobis 

standartulad damoklebuli relsebi. damoklebuli re-

lsebis raodenoba da maTi normaluri sigrZis relsebTan 

monacvleoba gaangariSebis mixedviT dadgindeba. am ga-

angariSebis safuZvelia is, rom mrudebSi pirapirebis ac-

denis sidide, relsebis standartuli damoklebis k  si-

didis naxevars ar unda aRematebodes. 

saqarTvelos rkinigzebze relsebis standartuli da-

moklebis sidideebia: 12,5 m sigrZis relsebisaTvis k 40, 

80 da 120 mm; 25 m sigrZis relsebisaTvis k 80 da 160 mm. 
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standartuli damoklebuli relsis SerCevis mizniT 

gamoviTvaloT 

R

lS
k

rel1

0                       (1.20) 

miRebul sidides vudarebT standartulad damoklebu-

li relsis sidides da sabolood virCevT metobiT damo-

klebis sidides k -s. 

Tavdapirvelad unda gaviangariSoT SesaZlebelia Tu 

ara mrudis dakvalva  

R

l

2
0

gad
 , rad                  (1.21) 

Tu  02 , maSin mrudis dakvalva SesaZlebelia. 

sadac  R  - wriuli mrudis radiusia; 

gadl - gadasasvleli mrudis sigrZe;  

 - mrudis moxvevis kuTxe. 

wriuli mrudis sigrZe gamoiTvleba formuliT 

 02  RLwr , m                  (1.22) 

damoklebis sidide gadasasvleli mrudis farglebSi 

iangariSeba formuliT 

R

lS

2

1 gad

gad                        (1.23) 

xolo wriuli mrudis farglebSi 

R

lS gad

wr

1
                       (1.24) 

mTliani damokleba 

 wrgadwrgadmTl Ll
R

S
 12              (1.25) 

mrudis Siga Zafze Calagebuli relsebis raodenoba 

tolia 

k
N mT                        (1.26) 

angariSebi vawarmooT qvemoT motanili cxrilis mixed-

viT 
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cxrili 4 
r
el

s
is

 n
o
me
r
i 

 

 

 

 

ubnis daxasiaTeba 

 

 

 

 mr
u
d
is

 s
ig

r
Ze
 m
z
ar

-

d
i 

j
am
iT

, 
m 

r
el

s
eb
is

 s
ig

r
Ze
 

R
r
eC
o
s
 g

aT
va
l
is

w
i-

ne
b
iT

, 
m 

s
aW

ir
o
 d

am
o
kl

eb
is

 

s
id

id
e,
 m
m 

faqtiuri 

damokleba, 

mm 

 

pi
r
ap
ir

eb
is

 a
c
d
en
is

 

s
id

id
e,
 m
m 

T
iT

o
eu

l
i 

r
el

s
is

 

mz
ar

d
i 

j
am
iT

 

  

1 2 3 4 5 6 7 8 

1' swori  ubani       

1'' 

gadasasvleli 

mrudi 

gadl = 

      

2       

3       

.       

.       

X'       

X'' 

wriuli mrudi 

gadL = 

      

.       

.       

.       

.       

.       

Y'       

Y'' 

gadasasvleli 

mrudi 

gadl = 

      

.       

.       

.       

Z'       

Z'' swori  ubani       

 

pirvel svetSi iwereba Siga relsis nomeri. mag. pir-

veli relsis nomeri aRniSnulia StrixebiT 1' da 1''. sinam-

dvileSi es erTi relsia, magram pirobiTaa dayofili, ra-
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dgan swor ubanSi da gadasasvlel mrudSi Siga relsis 

Semokleba gamoiTvleba gansxvavebuli formulebiT (aseve 

Z' da Z'' nomrebi). aseTive situaciaa gadasasvlel mrudsa 

da wriul mruds Soris (X', X''; Y', Y''). 

meore svetSi iwereba ubnis daxasiaTeba swori ubnis, 

gadasasvleli da wriuli mrudis sigrZeebis CvenebiT. 

mesame svetSi iwereba mrudis sigrZe mzardi jamiT 

relsis nomrebis boloebSi. 

meoTxe svetSi iwereba TiToeuli relsis sigrZe Rre-

Cos gaTvaliswinebiT, RreCos sidided pirobiT aiReba 10 

mm. 

mexuTe svetSi iwereba saWiro damoklebis sidideebi. 

gadasasvleli mrudis farglebSi damoklebis sidideebi 

gamoiTvleba formuliT 

R

lS

2

x1
x gad.                   (1.27) 

sadac  xl  - monakveTis sigrZea da icvleba farglebSi 

 0xl gadl  

wriuli mrudis farglebSi gamoiTvleba formuliT 

R

LS x1
x wr.                   (1.28) 

sadac  xL  - monakveTis sigrZea da icvleba farglebSi 

 0xL wrL . 

wriuli mrudis farglebSi X'' wertilidan Y' wertil-

amde gamoTvlil yvela sidides emateba X' wertilSi mi-

Rebuli damoklebis sidide, xolo gadasasvleli mrudis 

farglebSi Y'' wertilidan Z' wertilamde gamoTvlil yve-

la sidides emateba Y' wertilSi miRebuli damoklebis 

sidide. 

meeqvse da meSvide svetebi ivseba erTdroulad. meeqvse 

svetSi iwereba standartuli damoklebis sidide, xolo 

meSvide svetSi meeqvse svetis mzardi jami, ise rom mexu-

Te svetSi da meSvide svetSi arsebuli mniSvnelobebis 
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sxvaoba ar aRematebodes ukve SerCeuli standartuli da-

moklebis siddis naxevars. 

mervee sveti = mexuTe svets – meSvide sveti. merve sve-

tSi miRebuli mniSvnelobebi ar unda aRematebodes ukve 

SerCeuli standartuli damoklebis siddis naxevars. 

 

 
nax.4. damoklebuli relsebis mrudis Siga Zafze 

Calagebis sqema 

 

 

9. darRveuli mrudis gaangariSeba CaRunvis 

isrebis meTodiT 
darRveuli mrudis calkeul wertilebSi im gadaweve-

bis sidideebis gansazRvra, romlic unda ganxorcieldes 

gegmaSi mrudis wesier mdgomareobaSi mosayvanad gaianga-

riSeba CaRunvis isrebis meTodiT. 

sufTa wriuli mrudis farglebSi gansazRvruli sigr-

Zis qordis SuaSi gazomil CaRunvis isrebs Tanatoli si-

didis mniSvnelobebi unda qondeT, xolo gadasasvleli 

mrudis farglebSi – CaRunvis isrebis mniSvnelobebi Ta-

ndaTanobiT unda izrdebodes nulidan sufTa wriuli 

mrudis farglebSi arsebul CaRunvis isrebis mniSvnelo-

bebamde. amgvarad CaRunvis isrebis grafiks saproeqto 

mrudisaTvis eqneba trapeciis forma, romlis zeda mcire 

gverdi ganlagdeba sufTa wriuli mrudis gaswvriv, xolo 



 19 

ori daxrili ganapira gverdi SeuTavsdeba gadasasvlel 

mrudebs (nax.5). darRveuli mrudis gasworebis angariSebs 

vawarmoebT cxrilis saxiT (cxrili 5). 

darRveuli mrudis grafo-analizuri meTodiT gaanga-

riSebis dros sruldeba Semdegi operaciebi: 

 pirvel svetSi Cawerilia mrudis gare Zafis wert-

ilis nomrebi. wertilebs Soris daSoreba 10 metria. 

 meore svetSi Caiwereba adgilze gazomili naturuli 

CaRunvis isrebis mniSvnelobebi, romlebic gazomilia 

20 metriani qordis SuaSi relsis Tavidan 13 mm-is 

doneze. meore svetis mniSvnelobebi unda Sejamdes.  

 mesame svetSi SeaqvT saproeqto isrebis mniSvnelobe-

bi. maTi jami toli unda iyos naturuli CaRunvis is-

rebis jamisa.  

mrudis dayofis yovel wertilSi ganisazRvreba sa-

proeqto isrebi. amisaTvis ageben naturuli CaRunvis 

isrebis grafiks da masze daitanen saproeqto isrebis 

xazzs trapeciis formiT, ise rom farTobebi, 

romlebic warmoiqmneba am xazebs Soris, saproeqto 

xazis zemoT da qvemoT daaxloebiT iyos Tanabari. 

saproeqto CaRunvis isrebis grafikiT gansazRvraven 

gadasasvleli mrudebis saproeqto isrebs, xolo 

saproeqto isrebi sufTa wriul mrudSi ganisazRvr-

eba formuliT 

 
wr.

gad.2gad.1

n

HHh
H

  
             (1.29) 

sadac h  - naturuli CaRunvis isrebis jamia, mm; 

 gad.1H  da  gad.1H  - saproeqto isrebis jamia 

pirvel da meore gadasasvlel mrudebSi, 

mm; 

wrn  - wertilebis raodenoba sufTa wriul 

mrudSi. 
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cxrili 5 
w
er

t
il

i 

na
t
u
r
u
l
i 

is
r
eb
i 

s
ap
r
o
eq
t
o
 

is
r
eb
i 

is
ar

T
a 
s
x
va
o
b
a 

is
ar

T
a 
s
x
va
-

o
b
aT

a 
j
am
i 

is
ar

T
a 
s
x
va
-

o
b
aT

a 
j
am
T
a 

j
am
i 

na
x
ev
ar

g
ad

a-
w
ev
a 

mT
l
ia
ni
 

g
ad

aw
ev
a 

na
x
ev
ar

g
ad

a-
w
ev
a 

s
ab

o
l
o
o
 

is
r
eb
i 

      

# h  H  Hh     )( Hh     Hh  -
2

1ne
 ne

 
-

2

1ne
 sH  

1 2 3 4 5 6 7 8 9 10 

0          

1          

2          

3          

4          

5          

6          

7          

8          

9          

10          

11          

12          

13          

14          

15          

16          

17          

18          

19          

20          

∑          
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im SemTxvevaSi Tu H  mTeli ricxvi ver miviReT, maSin 

naSTi gadanawildeba  wriuli mrudis CaRunvis isrebze. 

 

 

 
 

nax.5. darRveuli mrudis gaangariSeba CaRunvis 

isrebis meTodiT 
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 meoTxe sveti = pirvel svets – meore sveti, Hh  . 

 mexuTe svetSi iwereba naturuli da saproeqto isreb-

is sxvaobaTa jami,    Hh . 

 meeqvse svetis Sesavsebad jer analizi ukeTdeba mexu-

Te svetis monacemebs. Tu    Hh  sidideebi umniSvne-

loa absoluturi sididiT da sxvadasxva niSniT, maS-

in SesaZlebelia gaviangariSoT isarTa sxvaobis jam-

Ta jami    Hh . winaaRmdeg SemTxvevaSi ageben  mni-

SvnelobaTa grafiks    Hh  da misi daxmarebiT warm-

oebs saproeqto isrebis koreqtireba. gamoTvlili is-

rebis sxvaobaTa jamTa jami SeaqvT meeqvse svetSi. aq 

yuradReba unda mieqces imas, rom mrudis danayofis 

TiToeuli wertilis gaswvriv unda Caiweros isarTa 

sxvaobis jamTa jami wina wertilamde. 

mrudis bolo wertilSi isarTa sxvaobis jamTa 

jami nulis toli unda iyos. sinamdvileSi meeqvse 

svetSi Cawerili sidideebis gamoTvlisas mrudis da-

nayofTa bolo wertilSi aRniSnuli sidide nulis 

toli ar aris, amitom saWiro xdeba koreqtireba.  

meeqvse svetis monacemebis koreqtireba xdeba naxe-

vargadawevebis grafikis agebiT (nax.5).  

 meSvide da mecxre svetebSi Seitaneba naxevargadawe-

vebi Sebrunebuli niSnebiT, Sesabamisad 21 ne  da 

21 ne . maTi mniSvnelobebi aiReba naxevargadawevebis 

grafikidan da warmoadgens sxvaobas saproeqto xazi-

sa da    Hh  wertilebis mniSvnelobebs Soris. 

 merve svetSi Seitaneba naxevargadawevebis gaorkece-

buli mniSvnelobebi, romelic warmoadgens liandagis 

gadawevis sidides ne  Sesabamis wertilSi. 

 meaTe sveti = meore sveti + meSvide sveti + merve 
sveti + mecxre sveti. 

miRebuli mrudis radiusi gamoiTvleba formuliT 
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wr.saSH

a
R

2

125 , m                (1.30) 

sadac a  –  qordis sigrZea, a =20 m; 

125 – gadamyvani koeficienti; 

wr.saSH  – sufTa wriul mrudSi CaRunvis isrebis 

saSualo mniSvneloba, mm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 24 

II. erTmagi calmxrivi isruli gadamyvanis gaangariSeba 

da dagegmareba  

 

2.1 liandagis SeerTebisa da gadakveTis saxeebi 
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 gadamyv-
anebis, yru gadakveTebis an maTi kombinaciebis saSualeb-
iT.  

erTmagi isruli gadamyvani (nax.6) Sedgeba Semdegi Zir-
iTadi nawilebisagan:  

 isari gadamyvani meqanizmiT; 
 SemaerTebeli liandagebi; 
 jvaredis kompleqti kontrrelsebiT; 
 isruli gadamyvanis safuZveli. 
 

 
nax.6. erTmagi isruli gadamyvanis sqema 

 
 

2.2 isris gaangariSeba da dagegmareba 
isrisAZiriTad elements warmoadgens: mrude da swori 

kalmebi, ori CarCo relsi, gadamyvani meqanizmi, kalmis 
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fesvis samagri mowyobilobebi, misabrjeni da sayrdeni 
elementebi da sxva mcire zomis elementebi. 

isris gaangariSebisa da dagegmarebisaTvis saWiroa da-
dgindes Semdegi sidideebi: 

 gadamyvani mrudis gadR  radiusi;  

 kalmis tipi, kalmis 
kalR  radiusi da kalmis fesvis 

Camagrebis konstruqcia;  

 sawyisi 
saw , damatebiTi  , 

2
  da saisro   kuTxe-

ebi; 
 CarCo relsis sigrZe; 

 
 
 

2.2.1. 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                        (2.1) 

sadac 
gvv - moZravi Semadgenlobis maqsimaluri dasaSve-

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

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

 
 
 

2.2.2. kalmis radiusis gansazRvra 
isruli gadamyvanis kalmebi gegmaSi maTi formis mixe-

dviT SeiZleba iyos: swori da mrude. mrude kalmebi arse-
bobs sxvadasxva tipis. gaangariSebaSi gamoyenebulia orm-
agi simrudis kalami. 

ormagi simrudis kalmis wina nawilis radiusi gamoiTv-
leba formuliT 

0

2

I

v
R

gv

kal                      (2.2) 
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sadac 
0

I  - myisierad warmoSobili gaubaTilebeli cent-

ridanuli aCqarebis dasaSvebi mniSvnelobaa, 
m/wm2.  

gadamyvani mrudis da kalmis radiusebis mniSvnelobe-
bi damrgvaldeba 1 metris sizustiT. 

 
 
 

2.2.3. saisro kuTxeebis gansazRvra 

isris sawyisi kuTxe 
saw  ganisazRvreba formuliT 

(nax.7) 

0max

2

0
2

1
sin Iw

v
 

gv

saw
            (2.3) 

sadac 
0

w  - Tvlis qimis kalmis wverosTan dajaxebisas 

kinetikuri energiis dakargvis dasaSvebi 
mniSvnelobaa, m/wm ; 

max
 - RreCos maqsimaluri mniSvneloba Tvlis qim-

sa da kalmis samuSao waxnags Soris, m; 

max
 =0,04 m. 

 
nax.7. kalmis sawyisi kuTxis gansazRvris sqema 
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kuTxis mniSvnelobebi gamoTvlil unda iqnes, rogorc 
gradusebSi, ise radianebSi, damrgvalebiT mZimis Semdeg 6 
cifris sizustiT. 

ormagi simrudis radiusis SemTxvevaSi saWiroa davad-
ginoT radiusis cvalebadobis adgili 

sawkal cos RB                    (2.4) 

damatebiTi kuTxe iangariSeba formuliT 

1

cos
bR

B




kal

                    (2.5) 

sadac 
1

b  - kalmis Tavis normaluri sisqe, igi damoki-

debulia relsis tipze (danarTi 1), mm.  
 

 
nax.8. v -s gansazRvris sqema 

 
manZili kalmis wverodan gadR -is dasawyisamde iangari-

Seba formuliT (nax.8) 

  AbR
v

  sin
1kal

               (2.6) 

sadac A  - 
kalR -is horizontaluri proeqciaa da gamoiTv-

leba formuliT  
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sawkal sin RA                    (2.7) 

isris mTliani kuTxe tolia 

2
                        (2.8) 

sadac  

 
gad

kal

R

l
v









180
2

                   (2.9) 

sadac 
kall  - kalmis sigrZea, m. 

 
 
 
 

2.2.4. CarCo relsis sigrZis gansazRvra 
CarCo relsis sigrZe isrul gadamyvanebSi ormagi sim-

rudiT gamoiTvleba formuliT 

21
)sin(sin)sin(sin mRRmL   gadsawkalC.r.    (2.10) 

sadac 
1

m - CarCo relsis win wawevaa anu manZili kalmis 

wverodan CarCo relsis wina pirapiramde 
(nax.9) 

'

0

0

1
2

mbn
c

m
c






                (2.11) 

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, 8

0
 mm; 

n - Zelebis ricxvi sapirapiro Zelebis CauTvlel-

ad 
1

m –is qveS, 11191   markis isruli gadamyva-

nebis SemTxvevaSi 65n ; 181121   markis isr-

uli gadamyvanebis SemTxvevaSi 86 n , xolo 

221  markis isruli gadamyvanebis SemTxvevaSi 

9n -mde; 

cb - gadamyvanis Zelebis RerZebs Soris manZili da 

ganisazRvreba formuliT 
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gadabc  )95,085,0(                      (2.12) 

gada -Spalebis RerZebs Soris manZili gadasarbenze 

(cxrili 6); 

                                         cxrili 6 

Spalebis epiura 
gada , mm cb , mm 

1440 750 650 

1600 632 550 

1840 545 500 

2000 500 450 

 
'

0
m - manZili kalmis wverodan gadamyvani meqanizmis 

qveS moTavsebuli Zelis RerZamde, 41'

0
m mm. 

 
nax.9. 

1
m  manZilis gansazRvris sqema 

 
 

2
m - manZili kalmis bolodan CarCo relsis 

ukana pirapiramde (nax.10) 

22

0

12

 





c
bn

c
m

c

ff
             (2.13) 

sadac 
fc - sapirapiro Spalebis RerZebs Soris manZilia 

kalmis fesvTan (ubralo zedebiani, tabikiani 

da Sekiduli pirapiris dros 
0

cc f
;  

f - sapirapiro RreCos saangariSo sidide kalm-

is fesvTan, 64f mm; 

1
n - Zelebis ricxvi 

2
m -is qveS, 3

1
n Zeli.  
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nax.10. 

2
m manZilis gansazRvris sqema 

 
 
 

2.3. jvaredis kompleqtis gaangariSeba 
jvaredis kompleqtis gaangariSebisaTvis saWiroa gani-

sazRvros:  

 kontrelsebis sigrZe da Raris sigane kontrrelsSi; 

 jvaredis sigrZe; 

 Raris sigane jvaredSi da ulvaSa relsebis sigrZe; 

 Zelebis ganlagebis sqema jvaredis qveS. 
 
 

2.3.1. 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 gularis sigane 
40 mm-is tolia. kontrrelsebma ar unda dauSvan Tvlis 
qimis dajaxeba gularis 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 ganis-
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azRvreba jvaredis gaswvriv liandis siganis 
0

S , Tvlebis 

RerZze dagebis manZilis q  da qimis maqsimaluri 
max

h  sis-

qis mixedviT, roca 1520
0
S mm, 1443

max
q mm, 34

max
h mm, maS-

in Raris sigane kontrrelsSi tolia 142kt mm. 

kontrrelsis muSa nawilis x  sigrZe, romlis fargl-

ebSi Raris sigane aris 
kt , ganisazRvreba formuliT 

(nax.11) 

a
tg

t
x 2






y
                   (2.14) 

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

debisaTvis da 1520
0
S mm-is SemTxvevaSi 

64yt mm;  111  da meti markis jvaredebisaTv-

is da 1520
0
S mm-is SemTxvevaSi 62yt mm;  

 - gularis sigane, romlis Semdeg igi mTlian-
ad iRebs Tavis Tavze vertikalur datvir-
Tvas, 40 mm; 

a - kontrrelsis muSa nawilis sigrZis maragi 
mis orive mxares, 300100 a mm. 

 - jvaredis kuTxe, Ntg 1 . 

 

 
nax.11. kontrelsis sigrZis da kontrrelsSi Raris 

siganis gansazRvris sqema 
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kontrrelsis muSa nawilis boloebidan iwyeba Raris 

gafarToeba 
1

x  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 
0

w  sididis mixe-

dviT 

pir

k1
v

w
0

sin                      (2.15) 

kontrrelsebisaTvis da jvaredebisaTvis 5,25,1
0

w  

km/sT, maSin 





1

1

1

k

kk

tg

tt
x

1

1

sin k

kk



tt 
                 (2.16) 

kontrrelsis boloebi iRuneba 200150
2

x mm sigrZe-

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

ganis Rari. 
kontrrelsis boloebis SemoRunvis kuTxe tolia  

k2
2

2

x

tt k1k 
                     (2.17) 

kontrrelsis mTliani sigrZe toli iqneba 

)(2
21

xxxl k
                   (2.18) 

manZili kontrrelsisa da gularis samuSao waxnagebs 
Soris ar unda iyos 1477 mm-ze naklebi, xolo kont-
rrelssa da ulvaSa relsis samuSao waxnagebs Soris – 
1435 mm-ze meti. 

 
 
 

 2.3.2. jvaredis sigrZis gansazRvra  
jvaredi konstruqciis mixedviT SeiZleba arsebobdes: 

anakrebi relsebisagan, anakrebi Camosxmuli gulariT, 
mTlianad sxmuli da sxmuli ulvaSa relsebis cveTadi 
nawilebiT. 

jvaredis ZiriTadi Semadgeneli elementebia: ulvaSa 
relsebi da gulari. 
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jvaredi Sedgeba wina da ukana nawilebisagan. 
 

 
nax.12. jvaredis sigrZis gansazRvris sqema 

 
a) jvaredis wina nawilis h sigrZe anakrebi konstr-

uqciis jvaredebisaTvis ganisazRvreba formuliT (nax.12): 
'

10
)( zWWz qNblbbh              (2.19) 

 
sadac  zb - manZilia relsis grZivi RerZidan zedis ga-

reTa piramde;  

Wb - manZili relsis grZivi RerZidan sapirapiro 

WanWikis bolomde;  

Wl - sapirapiro WanWikis sigrZe;  

0
 - maragi sapirapiro WanWikis Tavisufali mon-

taJisa da demontaJisaTvis, 0 =10 mm; 

1
b -  relsis Tavis sigane;  

'

zq - manZili ulvaSa relsis bolodan zedis ga-

napira WanWikis RerZamde;  

N1 - jvaredis marka. 

 cxrili 7 
relsis 
tipi 

1
b , 

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

zzy  qNth                    (2.20) 

sadac  zq - zedis sigrZis naxevaria;  

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

g) jvaredis ukana nawilis P sigrZe anakrebi jvare-
debisaTvis ganisazRvreba formuliT 

1
2 bNhP                      (2.21)  

d) jvaredis ukana nawilis P sigrZe anakrebi Camosxmu-
li gulariT, mTlianad sxmuli da ulvaSa relsebis cve-
Tadi nawilebiani jvaredebisaTvis ganisazRvreba formu-
liT 

)2(
01
 bbNP                  (2.22) 

sadac   
fb - relsis fuZis siganea;  

2 - RreCo relsis fuZeebs Soris jvaredis uk-
ana pirapirTan, 2 =10 mm.  

jvaredis mTliani Teoriuli sigrZe tolia 

)( Phl jv(Teor)
                   (2.23) 

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)
              (2.24) 

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                  (2.25) 

prjv(pr) )( Phl                    (2.26) 
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2.3.3. ulvaSa relsebis sigrZisa da Raris siganis 
gansazRvra jvaredSi 

Raris sigane 
ut  ulvaSa relssa da gularis samuSao 

waxnagebs Soris damokidebulia Raris siganeze kontrre-

lsTan, rodesac 42kt mm, maSin 145ut mm. igi iwyeba gu-

laris wverosTan da vrceldeba im wertilamde, sadac gu-

laris sigane 40 mm-is tolia, anu 
ux  manZilze (nax.11) 

2sin2

40


ux                     (2.27) 

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 

u1

uu1

u1
tg

tt
x




u1

uu1

sin

tt 
                  (2.28) 

u1x -is boloebidan iwyeba ulvaSa relsebis boloebis 

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

evs 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
  (2.29) 

 

y

yu

t

tgtt
arctg

2

2)2( 



              (2.30) 

maSin ulvaSa relsis mTliani sigrZe toli iqneba 

u2u1uu xxxhl                  (2.31) 
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2.4. isruli gadamyvanis ZiriTadi geometriuli 
zomebis gansazRvra  

isruli gadamyvanis ZiriTadi geometriuli zomebia: 

 isruli gadamyvanis Teoriuli 
TeorL  sigrZe anu man-

Zili kalmis wverodan jvaredis maTematikur cent-
ramde; 

 isruli gadamyvanis praqtikuli prL  sigrZe anu man-

Zili CarCo relsis wina pirapiridan jvaredis 
ukana pirapiramde;  

 swori CanarTis d  sigrZe anu manZili gadamyvani 
mrudis bolodan jvaredis maTematikur centramde. 

 
nax.13. isruli gadamyvanis ZiriTadi geometriuli zomebi  

 
isruli gadamyvanis Teoriuli sigrZe ganisazRvreba 

formuliT 

TeorL  cos)sin(sin)sin(sin dRR  gadsawkal     (2.32) 


0

S  sin)cos(cos)cos(cos dRR  gadsawkal      (2.33) 

am formulidan gamoiTvleba swori CanarTis mniSvnel-
oba  

isruli gadamyvanis praqtikuli sigrZe ganisazRvreba 
formuliT 

prL
prTeor PLm 

1
                 (2.34) 
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isruli gadamyvanis ZiriTad zomebs gamoxataven RerZe-
bSi: 

0
b  - manZili isruli gadamyvanis centridan jvaredis 

maTematikur centramde 

22

0

0
tg

S
b                      (2.35) 

b  - manZili isruli gadamyvanis centridan jvaredis 
ukana pirapiramde 

prPbb 
0

                    (2.36) 

0
a  - manZili kalmis wverodan isruli gadamyvanis cen-

tramde  

00
bLa  Teor
                   (2.37) 

a  - manZili CarCo relsis wina pirapiridan isruli 
gadamyvanis centramde  

10
maa                      (2.38) 

0
  - manZili jvaredis maTematikuri centridan sakon-

trolo boZamde  

22

0




tg

Sq
o


                    (2.39) 

sadac  q - manZili liandagis RerZebs Soris; 

 
 

 
2.5. gadamyvani mrudis dakvalva 

gadamyvani mrudis dakvalvis dros koordinatTa saT-
aved miiReba wertili CarCo relsis samuSao waxnagze ka-
lmis fesvis gaswvriv (nax.14).  

abscisebis mniSvneloba miiReba 0, 2, 4, 6 . . . 
max

x m. ro-

desac 0x , maSin misi Sesabamisi ordinata gamoiTvleba 
formuliT 

)cos(cos)cos(cos
0

  gadsawkal RRy       (2.40) 

abscisis da ordinatis maqsimaluri mniSvnelobebi (ga-
damyvani mrudis bolo wertilisaTvis) gamoiTvleba for-
mulebiT 

)sin(sin
max

  gadRx                 (2.41) 

)cos(cos
0max

  gadRyy               (2.42) 
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nax.14. gadamyvani mrudis ordinatebis dakvalvis sqema 

 
 

Sualeduri wertilebis ordinatebis gamoTvla vawar-
mooT cxrilis saxiT 

 
cxrili 8 

i
x ,mm gadRx

i
 

gadRx
i

i









sin

sin
 

i
cos  

)cos(cos

0

i

i

R

yy

 



gad

,mm 

0     
2000     
4000     
. .     

max
x      
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2.6. naWeri relsebis sigrZis gansazRvra 
relsebi, romlebic esazRvrebian CarCo relsebs da 

kalmebs iReben standartuli 
1

l 
3

l 
5

l 
7

l
stl  sigrZisas. 

danarCeni relsebis sigrZe naklebi gamodis standartul 
sigrZeze da saWiroa maTi sigrZeebis gansazRvra 


n

tgSlLLl
1

0012
2 C.r.pr

             (2.43) 


n

lhdbRl
1

0314
)()2(  .pr.gad

         2.44) 


n

hllLl
1

056
prkal.Teor

              (2.45)        

   

    



n

lLPdbSR

bSRSml

1
0510

10018

2

2sin





C.r.pr.gad

kalsaw

     (2.46) 

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

'

3
l '

4
l

2

4 stll 
                     (2.47) 

'

5
l '

6
l

2

6 stll 
                     (2.48) 

'

1
l '

2
l

2

2 stll 
                     (2.49) 

'

7
l '

8
l

2

8 stll 
                     (2.50) 
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2.7. 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               (2.51) 

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.15.a) da Camouganavi (nax. 
15.b).  

tipebis mixedviT gadamyvanis Zelebis zomebi mocemu-
lia cxrilSi 9.  
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nax.15. gadamyvanis xis Zelebis ganivi kveTis formebi: 

a) Camoganili; b) Camouganavi 
 

cxrili 9  
gadamyvanis Zelebis ganivi kveTis zomebi, mm 

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                (2.52) 

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

490
2

250
615 M mm                 (2.53) 

gverdiTi liandagis mxares M  manZilis mudmivobis 
miRweva liandagis simrudis gamo SeuZlebelia da Tavda-
pirvelad Zelebis liandagis gareTa nawilis sigrZe M  
sidideze metia da Semdeg TandaTan mcirdeba da roca M  
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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 Zi-
riTadi zomebis CvenebiT (nax.16) 

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.16. isruli gadamyvanis qveS Zelebis ganlagebis da 
dakvalvis sqema 
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2.8. 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, 
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gazomili kveTSi, sadac kalmis Tavis an moZravi gularis 
Tavis zeda nawilis sigane 50 mm da metia;  

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. 

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 

 
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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      d a n a r T i 

danarTi 1 

 
 
 

relsebis maxasiaTeblebi 

maxasiaTeblebi 
ganzo-
mileba 

relsis tipi 

P 65 P 50 P 43 
ganivi kveTis farTobi  sm2 82,56 65,93 57,0 
farTobebis ganawileba gan-
iv kveTSi:  

 TavSi 

 yelSi  

 fuZeSi 

%  
 

34,2 
28,4 
37,4 

 
 

38,2 
24,4 
37,4 

 
 

42,8 
21,3 
33,9 

erTi grZivi metri relsis 
masa, q  

kg 64,72 51,67 44,65 

sapirapiro naxvretebiani 
erTi 25 metriani relsis 
masa  

kg 1616 1280 1116 

relsis simaRle: 

 mTliani, H  

 Tavis, a  

 yelis, h   

 fuZis, f  

mm  
180 
45 
105 
30 

 
152 
42 
83 
27 

 
140 
42 
71 
27 
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danarTi 1 (gagrZeleba) 
relsis Tavis sigane gorvis 
zedapiridan 13 mm-is doneze, 

2b  
mm 72,8 70 70 

relsis Tavis sigane 
1b  mm 75 71,9 70 

relsis yelis minimaluri 

sigane, d  
mm 18 16 14,5 

fuZis sigane, B  mm 150 132 114 

inerciis momenti simZimis 
centrSi gamavali horizon-
taluri RerZis mimarT  

sm4 3540 2011 1489 

inerciis momenti simZimis 
centrSi gamavali vertikal-
uri RerZis mimarT  

sm4 564 375 260 

winaRobis momenti relsis 
fuZis qveda wibos mimarT  

sm3 435 285 217 

winaRobis momenti relsis 
Tavis zeda wibos mimarT  

sm3 358 247 208 

 

 

 



 48 

danarTi 2 
 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 3 

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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