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oqmi #1 

 

reduqtoris konstruqciis gacnoba da ZiriTadi 

parametrebis gansazRvra  
 

samuSaos mizani: orsafexuriani cilindrulkbilaniani reduqtoris 

konstruqciis gacnoba da ZiriTadi parametrebis 

gansazRvra. 
 

zogadi cnobebi 

 

reduqtori aris meqanizmi, romelic warmoadgens saxuraviT daxurul 

specialur korpusSi Cayenebul erT an ramodenime kbilana gadacemas da 

gankuTvnilia brunvis sixSiris Sesamcireblad da imdenivejer mgrexi 

momentis gasazrdelad. 

reduqtoris ZiriTad parametrebs warmoadgenen gadasacemi simZlavris 

sidide (N kvt), gadacemis ricxvi (Ured) da wamyvani da mimyoli lilvebis 

centrebs Soris manZili (α, mm).  

 

samuSaos Catarebis Tanmimdevroba 
 

ganvixiloT cilindrulkbilaniani reduqtori  PM-250. 

 

 

 

 

 

 

 

 

 

 

StangenfargliT gavzomoT oTxive kbilanis kbilebis Tavebis 

diametrebi dα da kbilebis Rrmulebis diametrebi df. gavzomoT centrTa 

Soris manZilebi αsw da αnel Sesabamisad swrafmavali da nelmavali 

safexurebisaTvis. gavzomoT kbilanebisa da kbilana Tvlebis kbilebis 

siganeebi b1, b2, b3 da b4. daviTvaloT kbilTa raodenoba yvela kbilanaze Z1, 

Z2, Z3 da Z4. gaviangariSod gadacemis ricxvi TiToeuli safexurisaTvis. 
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modulebis miRebuli mniSvnelobebi davazustoT modulebis 

standartuli mwkrivebis mixedviT 

upiratesi: 1,5; 2; 2,5; 3; 4; 5; 6; 8; 10; 12; 16; 20 

damatebiTi: 1,375; 1,75; 2,25; 2,75; 3,5; 4,5; 5,5; 7; 9 

dazustebuli modulis mixedviT gadaviangariSoT winaT gazomili 

parametrebi da Sedegebi SevitanoT cxrilSi 

  

gadacemis ricxvi 
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gadacemis  kbilis moduli 

            
MMMMMMMMMMMMMMMMM

swm       
MMMMMMMMMMMMMMMMM

nelm  

gamyofi wrewirebis diametrebi 

d1 =  msw
 . Z1 = 

d2 =  msw
 . Z2 = 

d3 =  mnel
 . Z3 = 

d4 =  mnel
 . Z4 = 

kbilebis Rrmulebis diametrebi  

df1 =  d1  - 2,5 . msw
   = 

df2 =  d2  - 2,5 . msw
   =  

df3 =  d3  - 2,5 . mnel
   = 

df4 =  d4  - 2,5 . mnel
   = 

centrTa Soris manZilebi  






MMMMMMMMMMM
sw 2

dd 21
     

 




MMMMMMMMMMM
nel 2

dd 43
  

α = αsw + αnel = 

s
af

ex
u
r
i 

Sedegi d, mm dα, mm df, mm b, mm α,mm Z U m, mm 

s
w
r
af

ma
va
l
i 

faqtiuri 

             

saangariSo 

             

ne
l
ma
va
l
i 

faqtiuri 

             

saangariSo 

             



oqmi #2 

 

xraxnuli domkratis tvirTamweobis gansazRvra  

 

samuSaos mizani: realuri xraxnuli domkratis  magaliTze misi 

konstruqciisa da muSaobis principis gacnoba, 

tvirTamweobis gansazRvra. 

 

zogadi cnobebi 

 

domkrati aris meqanizmi, romelic gamiznulia 50 tonamde tvirTebis 

40sm simaRlemde asawevad. 

amZravis tipis mixedviT gvxvdeba xelis da meqanikur-amZraviani 

domkratebi. 

 

      

    1. xraxni tvirTamwevi; 

2. qanCi; 

3. diski amZravi; 

4. sadgari; 

5. WanWiki samagri; 

6. gorvis elementi - burTula

     nax.1. xraxnuli domkratis sqema 

 

     xraxnuli domkratis tvirTamweoba SeiZleba ganisazRvros formuliT 

,
)(  


dtg

PD
Q n; 

sadac P _ domkratis diskze modebuli Zalaa, n; 

             D _ diskis diametria, m; 

             d _ xraxnis diametria, m; 

        _ gorvis xaxunis kuTxea xraxnuli wyvilisaTvis ( = 10...20); 

        _xraxnis asvlis kuTxea grad. 

xraxnis asvlis kuTxe SeiZleba ganisazRvros xraxnis erTi xviis ganSlis 

mixedviT 
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samuSaos Sesrulebis Tanmimdevroba 

 

realuri domkratis magaliTze SeviswavloT misi konstruqcia da 

gavecnoT muSaobis princips. 

gavzomoT xraxnuli domkratis geometriuli parametrebi D; d; t. 

gaviangariSoT asvlis kuTxis  sidide. 

ganvsazRvroT domkratis tvirTamweoba Q. angariSisaTvis domkratis 

diskze zrdasruli adamianis mier modebuli Zala P miviRoT 160 n toli 

(CHuП). 

 

Sedegebi SevitanoT cxrilSi 
  

# D, m d, m t, m , grad P, n Q, n 
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oqmi #3 

 

erTcicxviani eqskavatoris mwarmoeblobis gansazRvra  

 

samuSaos mizani: eqskavatoris moqmedi modelis magaliTze misi                

konstruqciis Seswavla da moqmedebis principis 

gacnoba. ZiriTadi parametrebis gansazRvra da 

mwarmoeblobis gaangariSeba. 

 

zogadi     cnobebi 

 

nax.1. erTcicxviani sakariero eqskavatoris ЭКГ-8 sqema 
 

erTcicxviani eqskavatoris ZiriTadi parametrebia: 

_ cicxvis tevadoba q, m3; 

_ Txris udidesi simaRle (siRrme) H, m; 

_ mobrunebis udidesi radiusi  R, m; 

_ muSa ciklis xangrZlivoba Tc, wami; 

_ mwarmoebloba Q, m3/sT. 

saeqspluatacio         
gaf
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 3600Q , m3/sT, 

 

sadac tmuS da tgad _ eqskavatoris erT adgilze muSaobisa da erTi poziciidan 

meore poziciaze gadaadgilebis xangrZlivobaa, wam.;        

                Kdr _ eqskavatoris droSi gamoyenebis koeficientia (0,65...0,85); 

                KSev _ cicxvis Sevsebis koeficientia (0,8...1,2); 

                Kgaf _ gruntis an mTis qanis gafxvierebis koeficientia (1...1,3); 

 

erTi muSa ciklis xangrZlivoba Tc SeiZleba ganisazRvros rogorc 

calkeuli etapebis xangrZlivobaTa jami 

 

 Tc= tTxr + tmob+ tgan +tsaw. 

2 3 4 5 1 6 7 

8 9 10 11 12 13 



 

gavzomoT eqskavatoris da misi cicxvis geometriuli parametrebi, 

CavataroT muSa ciklis calkeuli etapebis qronometraJi. gaviangariSoT 

cicxvis tevadoba 

q = a . b . c, m3 

 

sadac a,b,c _ cicxvis sigrZe, sigane da simaRlea ЭКГ-8 eqskavatoris modelze. 

gaviangariSoT muSa ciklis xangrZlivoba Tc da eqskavatoris 

mwarmoebloba Qeqs, m3/sT. 

gazomvebi da gaangariSeba CavataroT samjer, Sedegebi SevitanoT cxrilSi 

  

eqskavatoris 
tipi 

H, m R, m 

cicxvis zoma, 
m 

q, m3 

etapis xangrZlivoba, 
wm Tc, 

wam. 
Qeqs, 

 m3/sT 
a b c tTxr tmob tgan tsaw 
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oqmi #4 

 

daxril zedapirze muSaobisas skreperis mdgradobis Semowmeba 

 

samuSaos mizani: skreperis konstruqciisa da muSaobis principis 

gacnoba. mocemuli saangariSo mdgomareobisaTvis 

skreperis mdgradobis koeficientisa da dgomis 

zedapiris maqsimalurad SesaZlebeli daxris kuTxis 

gaangariSeba, rogorc carieli aseve datvirTuli 

mdgomareobisaTvis.  

skreperis mdgradobis SefasebisaTvis SemovitanoT mdgradobis 

koeficientis mcneba 

,
M

M
K

gad

dam

mdg   

 

                    

nax. 1. skreperis mdgradobis Semowmebis saangariSo sqema 

 

samuSaos Sesrulebis Tanmimdevroba 

 

ganvixiloT 1 : 25 masStabSi damzadebuli misabmeli  skreperis modeli. 

masStabis Sesabamisad skrepers modelis masa unda Seadgendes m = 6,5 kg. 

konstruqciulad es masa ganawilebulia skreperis sam ZiriTad kvanZs _ 

TaR_xorTums, cicxvs da bufers Soris proporciiT 

3 : 5 : 2 

aqedan gamomdinare 

m1 = 1,95 kg;   m2 = 3,25 kg;    m3 = 1,3 kg. 

xolo Sesabamisi simZimis Zalebi iqneba  

g1 = 19,5 n;   g2 = 32,5 n;    g3 = 13,0 n. 

am ganawilebis gaTvaliswinebiT skreperis mdgradobis koeficienti 

SeiZleba ganisazRvreba formuliT: 
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h1, h2 da h3 Sesabamisad TaR_xorTumis, cicxvis da buferis simZimis 

centrebis daSorebaa dgomis zedapiridan, m. 

zRvruli mdgomareobis Sesabamisad Kmdg gavutoloT 1 da miRebuli 

gamosaxulebidan ganvsazRvroT skreperis dgomis zedapiris maqsimalurad 

SesaZlebeli daxris kuTxis sidide 

 
,

hghghg
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grad 

 

cicxvi moviyvanoT satransporto mdgomareobaSi. cicxvi carielia. 

gavzomoT transportiriT dgomis zedapiris horizontis mimarT daxris kuTxe 

. ori saxazavis gamoyenebiT gavzomoT manZilebi h1, h2, h3 da ℓ. 

gaviangariSoT skreperis mdgradobis koeficienti Kmdg mocemuli 

mdgomareobisaTvis da carieli skreperisaTvis dgomis zedapiris 

maqsimalurad dasaSvebi daxris kuTxe max. 

Semowmebis mizniT xraxnuli meqanizmis gamoyenebiT gavzardoT dgomis 

zedapiris daxris kuTxe manam sanam skreperis ferdobis mimarT zemoTa savali 

Tvali ar moswydeba dgomis zedapirs. gavzomoT max sidide da SevadaroT 

angariSiT miRebul Sedegs. 

cda gavimeorod datvirTuli skreperisTvisac. amisaTvis mis cicxvSi 

CavdoT 1,5 kg masis tvirTi. aRniSnulis gamo cicxvis simZimis Zala gaxdeba 

toli 

15gg 22  n = 32,5 + 15 = 47,5 n,  

Seicvleba simZimis centris simaRlec 2h . sxva sidideebi igivea rac 

carieli cicxvis pirobebSi. CavataroT gaangariSebebi da max Semowmeba. 

orive SemTxvevaSi miRebuli Sedegebi SevitanoT cxrilSi 

 

skreperis  

mdgomareoba 
, grd 

simZimis centris 

simaRle ℓ, m Kmdg 
max, grad 

h1, m h2, m h3, m angariSiT faqtiuri 

carieli 
        

datvirTuli 
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oqmi #5 

 

gravitaciuli betonSemrevis parametrebis gansazRvra  

 

samuSaos mizani: gravitaciuli betonSemrevis moqmedi modelis mixedviT                 

konstruqciis Seswavla da muSaobis principis gacnoba. 

ZiriTadi parametrebis gazomva da mwarmoeblobis 

gansazRvra. 

cikluri moqmedebis gravitaciuli Semrevis mwarmoebloba SeiZleba 

ganisazRvros formuliT 

drgamSev
c

KKK
T

V





1000
3600Q  

sadac KSev Semrevi dolis Sevsebis koeficientia (KSev=0,3); 

              Kgam narevis gamosvlis koeficientia (Kgam=0,65...0,7); 

              Kdr Semrevis droSi gamoyenebis koeficientia (Kdr=0,6...0,85). 

              V _ dolis geometriuli moculoba, litri; 

              n _ dolis brunvis sixSire, br/wT; 

              Tc _ Serevis ciklis xangrZlivoba, wami; 

              Q _ mwarmoebloba, m3/sT. 

 

Sesabamisad muSa ciklis dro iqneba: 

 

Tc= tCat + tSer+ tgan , wam 

 

samuSaos Sesrulebis Tanmimdevroba 

 

samuSaos vatarebT avtomatizirebuli marTvis mqone, cikluri moqmedebis 

gravitaciuli betonSemrevis moqmedi modelis magaliTze. 

 
nax. 1. gravitaciuli betonSemrevis kinematikuri sqema 

 

Semrevi Sedgeba sayrden gorgolaWebze (6) horizontalurad dayenebuli 

Semrevi dolisagan (4). dolis brunva xorcieldeba eleqtroZravidan (8) sami 

1 2 

3 

4 5 6 7 8 



safexuri Ria kbilana gadacemebiT (7), romelTagan ukanaskneli kbilana 

gvirgvini (2) dayenebulia dolis korpusze.  

dolSi masalebis CatvirTva warmoebs Semkrebi bunkeridan (3) specialuri 

sarqvelis gaxsnis gziT. 

mza narevis dolidan gadmotvirTva warmoebs ganmtvirTveli Raris (5) 

daxmarebiT, romelic specialuri amZraviT (1) Seiyvaneba mis SigniT Serevis 

procesis damTavrebamde ramodenime bruniT adre. Semrevi frTebiT zeviT 

atanili narevi vardeba Zirs da betonSemrevis fskerze dacemis magivrad ecema 

ganmtvirTveli Raris zedapirze da gadmoitvirTeba Semrevidan. 

gamSveb Rilakze xelis daWeriT CavrToT betonSemrevis modeli. 

davakvirdeT mis muSaobas. CavataroT calkeuli etapebis qronometraJi. 

gavzomoT cilindruli dolis geometriuli parametrebi da gaviangariSoT 

mwarmoebloba. 

gazomvebi CavataroT samjer da Sedegebi SevitanoT cxrilSi 

  

# L, dm D, dm V, l 

etapis xangrZlivoba, 

wm Tc, wam  Q, m3/sT 

tCat tSer tgan 
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oqmi #6 

 

pnevmaturi CaquCis dartymaTa sixSirisa da erTi 

 dartymis energiis gansazRvra  

 

samuSaos mizani: seriuli pnevmaturi CaquCis MO-6 magaliTze misi 

konstruqciisa da muSaobis principis Seswavla, 

ZiriTadi parametrebis gazomva da 

gaangariSeba. 

 

pnevmaturi CaquCis ZiriTadi parametrebia: 

_ erTi dartymis energia A (joeli); 

_ dartymaTa raodenoba erT wuTSi n,dart/wT; 

_ CaquCis masa M, kg; 

_ daWirxnili haeris saWiro wneva  p, mpa. 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 1. pnevmaturi CaquCis principialuri sqema 

 

erTi dartymis energia SeiZleba ganisazRvros ეmpiriuli formuliT 

,SFpKA 1   

sadac K1 _ sistemaSi energiis danakargebis gamTvaliswinebeli koeficientia  

(0,5...0,8); 

      F _ damrtymelis ganivi kveTis farTobia, mm2;  

      S _ damrtymelis muSa svlaa, m. 

pnevmოCaquCis dartymaTa sixSire ganisazRvreba aseve ეmpiriuli 

formuliT 

 

 

,

pF

Sm2
6,2...2,2

1
n    dart/wT; 

sadac m _ damrtymelis masaa, kg. 
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samuSaos Catarebis Tanmimdevroba 
 

davSaloT pnevmaturi CaquCi MO-6. gavecnoT mis mowyobilobas. gavzomoT 

damrtymelis diametri D da avwonoT igi (m, kg). avawyoT pnevmaturi CaquCi. 

davayenoT igi vertikalurad da liTonis Reros gamoyenebiT ganvsazRvroT 

damrtymelis svla S(m) korpusis SigniT. gaviangariSoთ damrtymelis 

ganivkveTis farTobi 

,
4

Q 2D
F   mm2 

gaviangariSod  erTi dartymis energiis sidide A da dartymaTa sixSire n. 

Sedegebi SevitanoT cxrilSi. 

 

# p, mpa S, m D, mm F, mm2 m, kg A, jouli n, dart/wT 
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oqmi #7 

 

ybebiani qvasamsxvrevis konstruqciis Seswavla da  
mwarmoeblobis gansazRvra  

 

samuSaos mizani: rTuli qanaobis ybis mqone  ybebiani qvasamsxvrevis 

moqmedi modelis magaliTze misi konstruqciis 

Seswavla, ZiriTadi parametrebis gansazRvra da 

mwarmoeblobis gaangariSeba. 
 

ybebiani qvasamsxvrevebis ZiriTadi parametrebia: 

_ CasatvirTi xvrelis sigane B, m; 

_ CasatvirTi xvrelis sigrZe L, m; 

_ gantvirTvis xvrelis sigane b, m; 

_ Txris udidesi simaRle (siRrme) H, m; 

_ eqscentruli lilvis brunvis sixSire n, br/wT; 

_ mwarmoebloba Q, m3/sT. 

 

ybebiani qvasamsxvrevebis ZiriTad 

kvanZebs warmoadgenen: 

1. eqscentrikuli lilvi; 

2. moZravi yba; 

3. moZravi ybis javSan-fila; 

4. uZravi yba; 

5. uZravi ybis javSan-fila; 

6. gambrjeni _ damcavi fila; 

7. qvasamsxvrevis dgani; 

8. maregulurebeli mowyobiloba; 

 

 
 

zemoaRniSnuli daSvebis safuZvelze ybebiani qvasamsxvrevis mwarmoeblobis 

formula SeiZleba Caiweros Semdegi saxiT 

,60Q nV    m3/sT, 

,Lh
2

eb
V 


 m3 




tg

S
h , 

e _ moZravi ybis uZrav ybasTan miaxloebisas gamosasvleli xvrelis 

minimaluri siganea, m;  

S _ moZravi ybis qveda bolos svlaa, m. 

sabolood ybebiani qvasamsxvrevis mwarmoeblobis formulas eqneba 

Semdegi saxe 

  ,30Q Ln
tg

S
eb 


  m3/sT 

sadac μ _ masalis msxvrevis koeficientia (0,4...0,6); 
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    V_ qvasamsxvrevidan eqscentrikuli lilvis erTi Semobrunebis Sedegad 

gantvirTuli masalis moculobaa;  

d

D
U Rv   

gaviangariSoთ eqscentruli lilvis brunvis sixSire 

,
U

n
n

Rv

Zr  br/wT. 

gaviangariSoთ mwarmoebloba da Sedegebi SevitanoT cxrilSi 

 

# L, m B, m b, m S, m e, m 
 

grad 

nZr, 

br/wT 
D mm d mm URv 

n,  

br/wT 

Q, 

 m3/sT 

1 

 

2 

 

            

 


MMMMMMMMMM

RvU  


MMMMMMMMMM

n  


MMMMMMMMMM

Q  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



oqmi #8 

 

lenturi konveiris mwarmoeblobis gansazRvra 

 

samuSaos mizani: lenturi konveiris moqmedi modelis magaliTze                 

misi konstruqciis Seswavla, muSaobis principis 

gacnoba da ZiriTadi parametrebis gansazRvra. 

 

 
 

nax. 1. lenturi konveiris sqema 

 

lenturi konveiris ZiriTadi parametrebia: 

_ lentis sigane B, m; 

_ konveiris sigrZe L,  

_ konveiris siCqare V, m/wm; 

_ konveiris daxris kuTxe , grad; 

_ mwarmoebloba Q, m3/sT. 

lenturi konveiris mwarmoebloba SeiZleba ganvsazRvroT formuliT 

Q = 3600 . F . V, m3/sT, 

sadac F _ lentze arsebuli masalis nakadis ganivkveTis farTia, m2. 

 

 

   

 

 

 

 

 

 

 

   

 

nax. 2. konveiris lentze masalis nakadis 

ganivkveTis farTobis gansazRvris sqema 

 

 

1 10 

2 3 4 5 6 7 8 9 

B 

B 

ρ 

H 
h1 



lentze masalis nakadis ganivkveTis farTobi SeiZleba ganvsazRvroT 

gamosaxulebiT: 

 







 


2

hHB
hBCFCF 1

10  

sadac H _ masalis nakadis ganivkveTis simaRlea, m; 

       h1 _ masalis nakadis ganivkveTis marTkuTxa formis nawilis simaRlea,m; 

 tg
2

B
Hh1  

 _ masalis bunebrivi daferdebis kuTxea moZraobisas (xreSisaTvis _ 350, 

qviSisaTvis _ 300, cementisaTvis _ 380); 

C _ mwarmoeblobis danakargebis gamTvaliswinebeli koeficientia konveiris 

lentis daxris kuTxis Sesabamisad. 

rodesac  = 0         C = 1, 

rodesac 0 <   100    C = 0,98, 

rodesac 100 <   280  C = 0,95. 

sabolood mwarmoeblobis formula miiRebs saxes: 

,
4

3600Q
2














tgB
HBCV  m3/sT 

gaviangariSoT Rveduri gadacemis ricxvi 

1

2

d

d
U Rv , 

gaviangariSoT wamyvani dolis brunvis sixSire 

Rvred

Zr
d

UU

n
n


 , br/wT 

gavzomoT wamyvani dolis diametri da gaviangariSoT konveiris lentis 

siCqare 

,
60

Q dnD
V


  m/wm. 

gaviangariSoT mwarmoebloba Sedegebi SevitanoT cxrilSi 

 # B , m H, m 
 

grad  
d1, mm  d2, mm Ured, _ 

URv, 

 _ 

nZr, 

br/wT 

nd, 

br/wT 
 D, m V,m/wm 

Q, 

 m3/sT 
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oqmi #9 

 

eleqtromagnituri reles gamokvleva 

 

samuSaos mizani: eleqtromagnituri mudmivi da cvladi denis releebis  

konstruqciebisa da muSaobis principis gacnoba. reles 

CarTvisas masSi gamavali denis sididis gazomva da  

muSaobis mrudebis ageba. 

 

 
 

samuSaos Catarebis Tanmimdevroba 

 

avawyoT ori damoukidebeli eleqtruli sqema erTi mudmivi denis 

relesaTvis, xolo meore cvladi denis relesaTvis. 

mudmivi denis reles gamokvlevisaTvis CavrToT kvebis bloki (k.b.) da 

masze arsebuli regulatoriT nel-nela gavzardoT deni. davafiqsiroT 

miliampermetris Cveneba rodesac reles kontaqtebi daiwyeben moZraobas _ IdaZ, 

gavagrZeloT denis mateba momentamde, rodesac rele daiwyebs muSaobas, misi 

kontaqtebi ukve Seexo erTimeores da meorad wredSi CarTuli naTura ainTo, 

davafiqsiroT moqmedebis deni Imoq. Semdgomi denis zrdiT mivaRwioT naTuris 

stabilurad anTebas. davafiqsirebT am dros reles muSa dens ImuS da 

gamosasvleli signalis (naTuris) dens Ii. amis Semdeg davaklebT dens manam, 

sanam naTura ar Caqreba da Ii gaxdeba  0-is toli. aq davafiqsirebT reles 

moSvebis dens _ ImoS. 

 
 

 

1. damabrunebeli zambara; 

2. uReli; 

3. gragnilis boloebi; 

4. gulari; 

5. koWa; 

6. Ruza; 

7. sakontaqto firfitovani 

zambara; 

8. samarTavi aparati. 

mudmivi denis reles CarTvis sqema 

1 3 2 4 5 6 7 8 
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mA 

P P 
220V V 
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miRebuli Sedegebi SevitanoT cxrilSi. 

 # 
denis Zala,  mA 

r
e
l
e
 

Ii 

mA 
IdaZ Imoq ImuS ImoS 

1     
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3     

saS     

1     

c
v
l
a
d
i
  

2     

3     

saS     

 

 

 

 

 

 

 

 

 

    

 

 

 

 

cda gavimeorod samjer da denis saSualo mniSvnelobebis mixedviT 

avagoT mudmivi denis reles muSaobis mrudi. 

analogiurad CavatarebT cdas cvladi denis relesaTvis, im gansxvavebiT 

rom dens vcvliT avtotransformatoriT, romelic CarTulia reles 

eleqtromagnitis qselSi. aqac cdas gavimeorebT samjer da saSualo 

mniSvnelobebis mixedviT vagebT cvladi denis eleqtromagnituri reles 

muSaobis mruds. 

SedarebisaTvis, rom ufro martivi iyos, mrudebs vagebT erTi da igive 

koordinatTa RerZebze. 

 

 

cvladi denis reles CarTvis sqema 
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oqmi #10 

 

temperaturis naxevargamtaruli gadamwodis gamokvleva 

 

samuSaos mizani: naxevargamtaruli Termogadamwodis konstruqciisa da 

moqmedebis principis gacnoba, misi parametrebis 

dadgena da temperaturis gasazomad gamoyeneba. 

 

Termowyvili warmoadgens TiTberis an spilenZis milSi 

erTimeorisagan izolirebulad Casmul or, sxvadasxva 

masalisagan damzadebul, mavTuls, romelTa qveda 

boloebi mirCilulia erTi meoreze. am boloTi 

Termogadamwodis gasazom areSi CaSvebisas iwyeba 

SeerTebis kvanZis gaxureba garemos temperaturamde. wyvilSi Sekruli 

mavTulebis Tvisebidan gamomdinare Termogadamwodis wredSi aRiZvreba 

eleqtro mamoZravebeli Zala (e.m.Z.), romelic SeiZleba dafiqsirebul iqnas 

miliampermetris saSualebiT. warmoqmnili deni miT metia, rac metia garemos 

temperatura. 

 

   Termorezistori, Termowyvilisagan gansxvavebiT,  warmo-

adgens erTi masalis mavTulisagan damzadebul xvias, 

romelic Casmulia izolirebulad TiTberis an 

spilenZis milSi da gaxurebis  Sedegad cvlis dens, 

romelic miwodebulia masze denis wyarodan (d.w.). Tu am 

dens miliampermetriT davafiqsirebT SevZlebT garemos 

temperaturis gazomvasac. 

 

 

                                                                 cxrili 1. 

lagometris Cveneba, 0 C 

        

standartuli 

Termometris Cveneba, 0 C 

        

 

    

  mA 
 

 mA 
 

დ.წ. 



 
 

                                                       cxrili 2. 

# 
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 #11 

 

KЭП-12у   sakomando xelsawyos konstruqciis  

Seswavla da gamoyeneba 

 

samuSaos mizani: KЭП-12у sakomando xelsawyos konstruqciis gacnoba. 

samarTavi procesis SerCeva, am procesis ciklogramis 

Sedgena, sakomando xelsawyos Sesabamisad gawyoba da 

wamzomiT drois dayenebis sizustis Semowmeba. 

 

sakomando xelsawyos gamarTvisaTvis gansazRvraven samarTavi procesis 

erTi ciklis srul dros T. xelsawyos reduqtoris kbilanebis gadaadgilebiT 

miaRweven gamanwilebeli lilvis brunvis iseT sixSires, romlis drosac misi 

erTi sruli brunis  xangrZlivoba t toli an odnav meti iqneba samarTavi 

ciklis droze. formuliT  

T
t

100
N   

iangariSeben zeda zarxufze ciklis drois Sesabamisi danayofebis 

raodenobas da formuliT 

Ti
t

100
Ni   

muSa ciklis TiToeuli i-uri etapis Sesabamisi danayofebis raodenobas 

igive zarxufze. 

ciklis etapebis mimdinareobis TvalsaCinod warmodgenisaTvis ageben 

ciklogramas. amisaTvis abscisTa RerZis paralelurad atareben imden xazs 

ramdeni etapic Sedis muSa ciklSi. TiToeul xazze ordinatTa RerZidan 

marjvniv gadazomaven etapis xangrZlivobis Sesabamis monakveTebs. amasTan 

erTi etapis dro gadafaravs an gadaweulia marjvniv wina etapis drosTan 

SedarebiT realuri daxanebis Sesabamisi sididiT. 
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Sedegebi SevitanoT cxrilSi. 

  

# 
  etapis 

xangrZlivoba 

dro, wam Ni wamzomis 

Cveneba, wam 

absoluturi 

cdomileba CarTva gamorTva CarTva gamorTva 
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