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arawrfivi eleqtronuli sqemebis optimaluri daproeqtebis amocana 
mravalkriteriuli optimizaciis TvalsazrisiT  

nodar jiblaZe, lela gaCeCilaZe, Teimuraz imedaZe, vasil kuciava 

saqarTvelos teqnikuri universiteti 

reziume 

ganxilulia arawrfivi eleqtronuli sqemebis optimaluri daproeqtebis amocana, 

kerZod, konkretuli arawrfivi eleqtronuli sqemis magaliTze naCvenebia saoptimizacio 

maTematikuri modelis SemuSavebis teqnologia, romlis safuZvelzec aRniSnuli sqemis 

optimaluri daproeqtebis amocana daiyvaneba mravalkriteriuli optimizaciis maTematiku-

ri daprogramebis amocanaze. sqemis optimaluri parametrebis gansazRvrisaTvis SemoTavaze-

bulia maTematikuri da programuli uzrunvelyofa, romlis saSualebiT Catarebulia ga-

moTvliTi eqsperimentebi da gaanalizebulia miRebuli Sedegebi.  

sakvanZo sityvebi: optimizacia. mravalkriteriuli optimizacia. pareto-

optimaluri amonaxsni. simZimis centrebis meTodi. samisamarTo deSifratoris marTvis 

sqema. statikuri simZlavre. sqemis gadarTvis dayovnebis dro.  

1. amocanis dasma 

mocemuli konfiguraciis eleqtronuli sqemebis optimaluri daproeqtebis amocana 

SemdegSi mdgomareobs. saWiroa vipovoT sqemis elementebis iseTi mniSvnelobebi, romlis 

drosac teqnikuri davalebis konkretuli moTxovnebi dakmayofildeba da, amasTan, optima-

lobis SerCeuli kriteriumebi eqstremalur mniSvnelobas miaRwevs. maTematikuri Tvalsa-

zrisiT aRniSnuli amocana, sazogadod, mravalkriteriuli optimizaciis amocanas warmo-

adgens da igi Semdegnairad Caiwereba: 

{ }min ( ) ( ) 0,  1, ;  ,  1, ,i j j jf x g x i m a x b j n≤ = ≤ ≤ =                              (1) 

sadac ( )1 2( ) ( ), ( ),..., ( ),kf x f x f x f x=  miznis veqtoruli funqciaa, ( )ig x  wrfivi an arawrfivi 

SezRudvebia, romlebic dasaSveb amonaxsnTa raRac Ω  simravles gansazRvravs, xolo ja  

da jb  saoptimizacio cvladebis mniSvnelobebia, romlebic maT SesaZlo cvlilebaTa 

diapazons axasiaTebs.  

mravalkriteriul amocanebSi, rogorc cnobilia, dasaSveb amonaxsnTa simravlidan 

saukeTeso amonaxsnis amorCevas axorcielebs subieqti, romelic srulad agebs pasuxs mi-

Rebul gadawyvetilebaze da mas gadawyvetilebis mimRebi piri ewodeba. sazogadod, gada-

wyvetilebis mimRebi piri dainteresebulia miiRos (1) amocanaSi arsebuli yvela 

1 2, ,..., kf f f  kriteriumis SeZlebisdagvarad minimaluri mniSvnelobebi. am SemTxvevaSi, sauke-

Teso (idealuri) gadawyvetileba misTvis iqneba is, romelic moaxdens aRniSnuli yvela 

kriteriumis erTdroulad minimizacias Ω  simravleze. samwuxarod, msgavsi gadawyveti-
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lebebi cxovrebaSi praqtikulad ar gvxvdeba. amitom, rogorc wesi, saqme gvaqvs kompromi-

sul amonaxsnebTan, romlebsac pareto-optimaluri amonaxsnebs uwodeben [1]. 

mravalkriteriuli optimizaciis (1) amocanaSi dasaSveb amonaxsnTa Ω  simravlisa 

da ( )f x  veqtor-funqciis komponentebis amozneqilobis (Cazneqilobis) Sesaxeb aprioruli 

informacia ar arsebobs, amitom aRniSnuli amocanis pareto-optimaluri amonaxsnebis ga-

nsazRvra SesaZlebelia ganxorcieldes Semdegi gamosaxulebis minimizaciis safuZvelze: 

                    
1,2,...,

min ( ) min max ( )i ix x i k
f x f xλ

∈Ω ∈Ω =
=%                         (2) 

sadac iλ  namdvili ricxvebia, romlebic akmayofileben pirobas 0iλ > , 1,2,...,i k= , 

1

1
k

i
i

λ
=

=∑ . aseT SemTxvevaSi erTi pareto-optimaluri amonaxsnis mosaZebnad SeiZleba gamo-

viyenoT Semdegi algoriTmuli sqema: 

10. SemTxveviTi wesiT SeirCeva iλ  koeficientebis iseTi mniSvnelobebi, rom Ses-

ruldes piroba: 1 2 1kλ λ λ+ + + =L ; 

20. gamoiTvleba ( )f x  veqtor-funqciis komponentebis mniSvnelobebi: ( ) ( )i i iy x f xλ= ,   

       1,2,...,i k= ; 

30. veqtor-funqciis gamoTvlil komponentebs Soris airCeva maqsimaluri mniSvnelobis      

       mqone komponenti: 
1,2,...,

( ) max ( )i ii k
f x f xλ

=
=% ;       

40. gadawydeba erTkriteriuli minimizaciis Semdegi amocana:  

{ }min ( ) ,n

x
f x x R

∈Ω
∈Ω ⊂%                                                   (3) 

(3) amocanis amosaxsnelad SesaZlebelia gamoyenebul iqnes erTkriteriuli optimi-

zaciis meTodi, magaliTad, simZimis centrebis meTodi [2]. miRebuli minimumi mravalkrite-

riuli optimizaciis (1) amocanis kompromisul amonaxsns warmoadgens. 10 - 40 procedure-

bis N  raodenobiT gameorebis Sedegad ganisazRvreba N  raodenobis pareto-optimaluri 

amonaxsni, saidanac gadawyvetilebis mimRebi piris mier amoirCeva saukeTeso varianti.  

mravalkriteriuli optimizaciis amocanebis gadawyvetis warmodgenili sqema gamoiye-

neba arawrfivi eleqtronuli sqemebis optimaluri daproeqtebis amocanebSi im SemTxveva-

Si, Tu es ukanaskneli daiyvaneba (1) saoptimizacio modelze. 

2. arawrfivi eleqtronuli sqemis saoptimizacio modelis  

SemuSavebis teqnologia  

magaliTisaTvis ganvixiloT eleqtronuli principialuri sqema dasaproeqtebeli 

obieqtisa, romelic mexsierebis mowyobilobaSi samisamarTo deSifratoris samarTavad ga-  

moiyeneba (nax.1)[3}. 
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mocemuli sqemis formalizaciis mizniT SevadginoT optimizaciis maTematikuri mo-

deli, romelSic gaTvaliswinebul unda iqnes teqnikuri davalebis Semdegi moTxovnebi: 

1) sqema saimedod unda muSaobdes temperaturis farTo diapazonSi: 60 125 ;C t C− ≤ ≤ +o o  

2) Sesavali signalis minimaluri done (logikuri "0") unda iyos araumetes +0.4 volti; 

3) Sesavali signalis maqsimaluri done (logikuri "1") unda iyos aranakleb +2.4 

volti; 

4) gamosavali signalis minimaluri done - araumetes +0.4 volti; 

5) gamosavali signalis maqsimaluri done - aranakleb +2.4 volti; 

6) gamosavali signalis dayovnebis saSualo dro - araumetes 40 nanowami; 

7) sqemis mier moTxovnili simZlavre statikur reJimSi - araumetes 40 milivolti. 

 

maTematikuri modelis gamartivebis mizniT, aqtiuri elementebis arawrfivi mode-

lebis nacvlad gamoviyenoT tranzistorisa da diodis uban-uban wrfivi modelebi [4] da 

SevadginoT ekvivalenturi sqemebi, romlebic Seesabameba mocemuli sqemis or statikur 

mdgomareobas: 

− H  mdgomareoba, roca sqemis Sesavalze dabali donis signali (logikuri "0") miewode-

ba (nax. 2); 

− B  mdgomareoba, roca sqemis Sesavalze maRali donis signali (logikuri "1") miewode-

ba (nax. 3). 
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nax. 3 
 
vinaidan mocemul sqemas  ori mdgomareoba gaaCnia, amitom statikuri simZlavre ga-

nisazRvreba rogorc 0P  da 1P  mdgomareobebis saSualo ariTmetikuli: 

0 10.5( ).P P P= +                                                              (4) 

rK3 

UKHO3 
JKO4 

gamosavali 2 

JH2=0,4ma 
R6 

- + 

R3 

Uδ H3 

gamosavali 1 

JH1=8ma 

UKHO2 

J1 

Sesavali 

Jδ 1β'j 

- + 

Uδ H2 

R1 

Uδ K1 

+ 

- 

J1 

- 

+ 

rK2 

R2 

J3 

- 

+ 

R4 

J4 

+ E 

J2 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 2(5),  2008 
 

 
28

sqemis mier H mdgomareobaSi moxmarebuli simZlavre gamoisaxeba Semdegnairad: 

0 0 0 0
1 2 3( ) ,P J J J E= + +                                                          (5) 

sadac E kvebis Zabvaa, xolo 

10
1

1

,HE U U
J

R
δ− −

= Ses.                                                            (6) 

4 02 20
2

2

,H gH kE U U J R
J

R
δ− − −

=                                               (7) 

0 4
3

6 4

,KHO

K

E UJ
R r
−

=
+

                                                                   (8) 

sadac 1HUδ  da 4HUδ  Sesabamisad T1 da T4 tranzistorebis Zabvis vardnebia baza-emiteris 

gadasavalze gajerebis reJimSi; 

gHU  - diodis gadasavalze Zabvis vardna gajerebis reJimSi; 

02kJ  - T2  tranzistoris ukudenis Zala wakveTis reJimSi; 

4KHOU  - Sesavali Zabva; 4Kr  - T4 tranzistoris koleqtoris winaRoba. 

0
1J , 0

2J  da 0
3J  mniSvnelobebis (5) gamosaxulebaSi Setanis Sedegad miviRebT: 

1 4 02 20 4

1 2 6 4

H H gH k KHO

K

E U U E U U J R E UP E
R R R r

δ δ− − − − − −
= + + + 

Ses. .                     (9) 

H mdgomareobaSi T4 tranzistori muSaobs gajerebul mdgomareobaSi, rac Semdegi 

TanafardobiT SeiZleba gamovsaxoT [5]: 

 4 4

4

,
KH

J S
J

δβ
≥                                                                (10) 

sadac 4β  tranzistoris gaZlierebis statikuri koeficientia, 4Jδ  - bazuri denis Zala 

gajerebis reJimSi; 4KHJ  - gajerebuli tranzistoris koreqtoruli denis Zala; S - gaje-

rebis koeficienti, 1.2S = . 

ganvsazRvroT T4 tranzistoris 4Jδ  da 4KHJ : 

4 2 24 4
4 2

5 2 5

,H gH KOH HE U U J RU UJ J
R R R

δδ δ
δ

− − −
= − = −                                    (11) 

0 04
4 3 2 2

6 4

,KHO
KH Г Г

K

E UJ J J J
R r
−

= + = +
+

                                                 (12) 

sadac 0
2 8ГJ =  miliamperi denis ekvivalenturi generatoria. ukanaskneli monacemebis (10) 

gamosaxulebaSi Casmis Sedegad miviRebT T4 tranzistoris gajerebis pirobas: 
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4 2 2 4
4

2 5

4

6 4

1.2
8

gH H KO H

KHO

k

E U U J R U
R R

E U
R r

δ δβ
− − − 

− 
  ≥

−
+

+

.                                      (13) 

teqnikuri moTxovnebis Sesabamisad, datvirTvis sqemis normaluri muSaobisaTvis 

aucilebelia gamosavali Zabvebis garkveuli doneebi SevinarCunoT. amitom pirobebi, rom-

lebic am SezRudvebs iTvaliswinebs, SeiZleba Semdegnairad gamovsaxoT: 

0
1 3 4( ) 2.4,Г KOU E J J R= − + ≥gam.1                                                 (14) 

0 4
4 2 4

6 4

0.4,KHO
KHO Г K

K

E UU U J r
R r

 −
= + + ≤ + 

gam.2                               (15) 

sadac 0
1 0.4ГJ =  miliamperi. 

B mdgomareobaSi sqemis mier moTxovnili simZlavre (5) gamosaxulebis analogiurad 

ganisazRvreba: 

1 1 1 1
2 3 4( ) ,P J J J E= + +                                                         (16) 

1 1 2 3
2

1

,K H HE U U UJ
R

δ δ δ− − −
=                                                (17) 

1 2 3
3

2 2

,KHO H

K

E U UJ
R r

δ− −
=

+
                                                        (18) 

1 3
4

4 3

,KHO

K

E UJ
R r
−

=
+

                                                                   (19) 

sadac 1KUδ  Zabvis vardnaa T1 tranzistoris baza-koleqtoris gadasavalze; 2HUδ  da 3HUδ  

- Sesabamisad gajerebuli T2 da T3 tranzistorebis baza-emiteris gadasavalze modebuli 

Zabvis vardnebi; 2Kr  da 3Kr - Sesabamisad T2  da T3 tranzistorebis koleqtoris winaRobe-

bi. 

1
2J , 1

3J  da 1
4J  mniSvnelobebis (16) gamosaxulebaSi Setanis Sedegad miviRebT: 

1 1 2 3 2 3 3

1 2 2 4 3

K H H KHO H KHO

K K

E U U U E U U E UP E
R R r R r

δ δ δ δ − − − − − −
= + + + + 

.               (20) 

B mdgomareobaSi T2  da T3 tranzistorebi gajerebulia, amitom gajerebis pirobebi 

Semdegnairad gamoisaxeba: 

2 2 3 3

2 3

1.2,         1.2.
KH KH

J J
J J

δ δβ β
≥ ≥                                           (21) 

ekvivalenturi sqemidan ganvsazRvroT: 

' ' '1 2 3
2 1 1 2

1

(1 ) (1 ) (1 ),K H H
K i i i

E U U UJ J J J
R

δ δ δ
δ δ β β β

− − −
= = + = + = +              (22)   
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2 3
2 3

2 2

,KHO H
KH

K

E U UJ J
R r

δ− −
= =

+
                                            (23)     

'3 1 2 3 2 3 3
3 2 2

3 1 2 2 3

(1 ) ,H K H H KHO H H
KH i

K

U E U U U E U U UJ J J
R R R r R
δ δ δ δ δ δ

δ δ β
− − − − −

= + − = + + −
+

    (24)    

13
3 1

4 3

,KHO
KH Г

K

E UJ J
R r
−

= +
+

                                                 (25)   

sadac '
iβ   T1-tranzistoris gaZlierebis inversiuli koeficientia, xolo 1

1 8ГJ =  miliam-

peri. 

ukanaskneli monacemebis (21) gamosaxulebebSi Casmis Sedegad miviRebT:                     

'1 2 3
2

1

2 3

2 2

(1 )
1.2,

,

K H H
i

KHO H

K

E U U U
R

E U U
R r

δ δ δ

δ

β β
− − −

+
≥

− −
+

                                      (26) 

'1 2 3 2 3 3
3

1 2 2 3

3

4 3

(1 )
1.2.

8

K H H KHO H H
i

K

KHO

K

E U U U E U U U
R R r R

E U
R r

δ δ δ δ δβ β
 − − − − −

+ + − +  ≥
−

+
+

                 (27) 

B mdgomareobaSi gamosavali signalebis garkveul doneebze SenarCunebis pirobebi 

(14) da (15) gamosaxulebebis analogiuria: 

1 3
3 1 3

4 3

0.4,KHO
KHO Г K

K

E UU U J r
R r

 −
= + + ≤ + 

gam.1                                      (28) 

( )1
2 4 6 2.4,Г KOU E J J R= − + ≥gam.2                                                       (29) 

sadac 1
2ГJ =0.8 miliamperi. 

(9) da (20) gamosaxulebebis (4)-Si Setanis Sedegad miviRebT statikur reJimSi sqe-

mis mier moxmarebuli simZlavris analizur gamosaxulebas: 

1 4 02 2 4

1 2 6 4

0.5 H H gH k KHO

K

E U U E U U J R E UP
R R R r

δ δ− − − − − −
= + + + +

Ses.
 

                                              1 2 3 2 3 3

1 2 2 4 3

K H H KHO H KHO

K K

E U U U E U U E U E
R R r R r

δ δ δ δ
− − − − − −

+ + + + + 

                   (30) 

rogorc cnobilia, arawrfivi sqemis muSaobis ZiriTad maxasiaTebels impulsur re-

JimSi warmoadgens gadarTvis dayovnebis dro, romelic ganisazRvreba rogorc Zabvis sig-

nalis wina da ukana frontebis saSualo dro: 

1 20.5( )t t t= +day.                                                              (31) 

logikuri sqemebisaTvis wina frontis dayovnebis 1t  dro ganisazRvreba rogorc sxvaoba 

drois im momentebs Soris, roca Sesavali da gamosavali Zabvis signalebi TavianTi maqsi-
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maluri donis 50%-sidides miaRwevs, xolo ukana frontis dayovnebis 2t  dro ganisaz-

Rvreba rogorc sxvaoba drois im momentebs Soris, roca Sesavali da gamosavali Zabvis 

signalebi TavianTi maqsimaluri donidan 50%-sididiT Semcirdeba. 

tday. -is analizurad gamoTvla did siZneleebTan aris dakavSirebuli, radgan igi ma-

Rali rigis diferencialuri gantolebis amoxsnas saWiroebs. amitom mis gamosaTvlelad 

gamoyenebul iqna teiloris daSlis formula: 

( )
1

,
n

i i
i i

t
t t R R

R=

∂
≈ + −

∂∑ day.
day.day.                                                    (32) 

sadac ( )1 1 2 2,  ,..., n nt t R R R R R R= = = =day. day. , xolo 1 2,  ,..., nR R R - rezistorebis nebismie-

ri dasaSvebi mniSvnelobebia. 

radgan mocemul sqemas ori gamosavali gaaCnia da, amasTan, adgili aqvs Semdeg miax-

loebiT tolobas ,
i i

t t
R R

∂ ∆
≈

∂ ∆
day. day.

 amitom gveqneba 

( )
6

1
11 1

1
,i i

i i

t
t t R R t

R=

∆
= + − ≤

∆∑ %day.
day.day. day.                                       (33) 

( )
6

2
22

1
,i i

i i

t
t t R R t

R=

∆
≈ + − ≤

∆∑ %day.
day.day. day.2                                      (34) 

sadac t%day.1  da t%day.2   Sesabamisi parametrebis zRvruli dasaSvebi mniSvnelobebia. 

1

i

t
R

∆

∆
day.  da 2

i

t
R

∆

∆
day.

 koeficientebi eqsperimentis safuZvelze ganisazRvreba, risTvisac 

SesaZlebelia eleqtronuli sqemebis analizis nebismieri kompiuteruli programis gamoye-

neba. eqsperimentis Sedegebi warmodgenilia 1-l cxrilSi. 

miRebuli Sedegebis (31) da (32) gamosaxulebebSi Casmis Sedegad miviRebT: 

1 2 3 428.62 0.2( 3) 0.525( 2) 3.76( 2.4)t R R R t= − − + − + − ≤ %
day. day.1 ,                (35) 

2 1 2 5 636 ( 4) 3.333( 3) 0.7( 5) 5( 2.4)t R R R R t= − − + − + − + − ≤ %
day. day.2 .       (36) 

zemoT moyvanil gamosaxulebebSi damoukidebel cvladebs sqemis pasiuri elementebi 

warmoadgens:  R1, R2, R3, R4, R5  da R6, romelTa mniSvnelobebis SesaZlo cvlilebis diapazoni 

sqemoteqnikuri mosazrebebiT SezRudulia: 

1.0( ) 5.0( ),    1,6iR i≤ ≤ =komi komi .                                  (37)  
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cxr. 1 

 # 
R1 

komi 

R2 

komi 

R3 

komi 

R4 

komi 

R5 

komi 

R6 

komi 

1t∆ day.  

nwami 

2t∆ day.  

nwami i

t
R

∆

∆
day.1

 
i

t
R

∆

∆
day.2

 

1 

2 

3 

4 

5 

6 

7 

4.0 

4.8 

4.0 

4.0 

4.0 

4.0 

4.0 

3.0 

3.0 

3.6 

3.0 

3.0 

3.0 

3.0 

2.0 

2.0 

2.0 

2.4 

2.0 

2.0 

2.0 

2.4 

2.4 

2.4 

2.4 

2.9 

2.4 

2.4 

5.0 

5.0 

5.0 

5.0 

5.0 

6.0 

5.0 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.9 

28.62 

28.62 

28.50 

28.83 

30.50 

28.62 

28.62 

 

36.0 

35.2 

38.0 

0 

0 

36.7 

38.5 

- 

0 

-0.2 

0.525 

3.76 

0 

0 

- 

-1.0 

3.333 

0 

0 

0.7 

5.0 

SezRudulia, agreTve, tranzistorebis koleqtoruli denis Zalebis mniSvnelobebi. 

ase, magaliTad, T2  tranzistorisaTvis maqsimalurad dasaSvebi koleqtoruli denis Zalis 

mniSvnelobaa 3 miliamperi, xolo T3   da T4 tranzistorisaTvis - 15 miliamperi. tempera-

turis mocemul diapazonSi sqemis normaluri funqcionirebis Sesafaseblad saWiroa vi-

sargebloT zRvruli gamocdebis meTodiT, romlis Tanaxmad, sqemis muSaunarianoba Sesava-

li parametrebisa da gare pirobebis yvelaze uaresi mniSvnelobebis dros ganisazRvreba. 

zRvruli gamocdebis Sedegebisa da aqtiuri elementebis eleqtro-fizikuri paramet-

rebis ricxviTi mniSvnelobebis gaTvaliswinebiT, zemoT miRebuli Tanafardobebis safuZ-

velze Sedgenil iqna dasaproeqtebeli eleqtronuli sqemis saoptimizacio maTematikuri 

modeli, romelsac aqvs Semdegi saxe: 

( )1 1 2 6
1 2 4 2 6

19.55 12.3 15.0 9.63 15.0, ,...,
0.011 0.005 0.005

f R R R P
R R R R R

= = + + + +
+ + +

,       (38) 

( )2 1 2 6 6 5 2 1, ,..., 5 0.7 3.333 14.501f R R R t R R R R= = + + − +day. ,                   (39) 

( ) ( ) ( )
( )( )

4 3 1 2 1 2

1 3 2 4

0.005 48.3 23.4 0.2574 14 0.154
12

0.011 8 4.49
R R R R R R

R R R R
+  + + − +   ≥

+ +
,                    (40) 

2

1

7.3 0.0803 1.2R
R
+

≥ ,                                                         (41) 

( )( )
( )

6 5 2

2 5 6

0.005 35.4 14
12

8 4.49
R R R

R R R
+ −

≥
+

,                          (42)                      

2

4.8 3
0.017R

≤
+

,                                                              (43) 

4

4

8 5.49 15
0.005

R
R

+
≤

+
,                                                         (44) 
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6

6

8 5.49 15
0.005

R
R

+
≤

+
,                                                         (45) 

40.8 2.1R ≤ ,                                                                (46) 

60.8 2.1R ≤ ,                                                                (47) 

 4

4

0.114 0.044912 0.4
0.008

R
R

+
≤

+
,                                                   (48) 

6

6

0.114 0.044912 0.4
0.008

R
R

+
≤

+
,                                                   (49) 

4 3 23.76 0.525 0.2 19.146 40R R R+ − + ≤ ,                                        (50) 

1 2 4 2 6

23.6 13.3 12.3 11.7 12.3 40
0.017 0.008 0.008R R R R R

+ + + + ≤
+ + +

,                         (51) 

 4 60 0.01R R≤ − ≤ ,                                                         (52) 

1.0 5.0,    1,6iR i≤ ≤ = .                                                      (53) 

utolobaTa sistemaSi (52) SezRudvis Semotana gapirobebulia R4 da R6 winaRobebis 

miaxloebiTi tolobis SesanarCuneblad: 4 6.R R≈  

amgvarad, mocemuli eleqtronuli sqemis optimaluri daproeqtebis (38)-(53) amocana 

dayvanil iqna mravalkriteriuli optimizaciis amocanaze da igi SemdegSi mdgomareobs:  

saWiroa ganisazRvros: R1, R2, R3, R4, R5 da R6 rezistorebis iseTi mniSvnelobebi, romlis 

drosac sqemis statikuri simZlavre (38) da sqemis gadarTvis dayovnebis dro (39) Tavis 

minimalur mniSvnelobas miaRwevs utolobaTa (40)-(53) sistemis dakmayofilebis dros. 

3. gamoTvliTi eqsperimentis Sedegebi 

mravalkriteriuli optimizaciis (38)-(53) amocana gadawyvetil iqna zemoT SemoTava-

zebuli algoriTmuli sqemis safuZvelze SemuSavebuli programuli uzrunvelyofis saSu-

alebiT, romelSic gamoyenebulia simZimis centrebis meTodi erTkriteriuli optimizaciis 

amocanebis gadasawyvetad.  

me-2 cxrilSi warmodgenilia gamoTvliTi eqsperimentiT miRebuli pareto-optimalu-

ri amonaxsnebi, saidanac SerCeuli iqna is kompromisuli amonaxsni, romelic Seesabameba 

sqemis mier moTxovnil minimalur simZlavres: *
1( ) 23.5106P f R= =  milivati da sqemis ga-

darTvis minimalur dros 2 ( ) 22.9738t f R= =*

day.  nanowami. kerZo kriteriumebis aRniSnuli 

mniSvnelobebi miiRweva rezistorebis Semdegi optimaluri mniSvnelobebisas: 

*
1 4.82 R = komi , *

2 2.01 R = komi , *
3 4.63 R = komi , *

4 1.12 R = komi ,  *
5 1.44 R = komi , *

6 1.12 R = komi .    
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 cxr.2 

# ( )f R%  ( )1f R  ( )2f R  iR (komi) 

1. 
 

2. 
 

3. 

 

4. 

 

5. 
 

6. 
 

7. 

10.3078 
 

13.3837 
 

10.17.38 

 

19.7741 

 

17.6691 
 

11.0872 
 

21.2501 

14.6096 
 

13.4824 
 

13.8741 

 

20.2646 

 

23.5106 
 

16.5291 
 

22.8014 

35.0066 
 

38.3939 
 

37.0253 

 

26.6166 

 

22.9738 
 

29.0072 
 

25.9212 

1 4.35R = ,      2 3.41R = ,       3 3.39R = , 

4 2.30R = ,      5 2.84R = ,       6 2.30R = . 

1 4.70R = ,      2 4.28R = ,       3 3.48R = , 

4 2.32R = ,      5 3.83R = ,       6 2.33R = . 

1 4.58R = ,      2 3.95R = ,       3 2.74R = , 

4 2.30R = ,      5 3.43R = ,       6 2.31R = . 

1 4.09R = ,      2 2.12R = ,       3 2.63R = , 

4 1.54R = ,      5 2.03R = ,       6 1.54R = . 

1 4.82R = ,      2 2.01R = ,       3 4.63R = , 

4 1.12R = ,      5 1.44R = ,       6 1.12R = . 

1 4.82R = ,      2 2.63R = ,       3 4.21R = , 

4 1.91R = ,      5 1.40R = ,       6 1.92R = . 

1 4.01R = ,      2 2.29R = ,       3 4.08R = , 

4 1.19R = ,      5 2.62R = ,       6 1.19R = .  

 

rezistorebis optimaluri mniSvnelobebis mixedviT kompiuteruli programis 

Electronics Workbench-is saSualebiT Catarda mocemuli eleqtronuli sqemis gardamavali 

procesis kompiuteruli analizi [6], romlis Sedegebi warmodgenilia me-4 naxazze. 

 
nax.4 

rogorc naxazidan Cans, eqsperimentuli Sedegebi damakmayofilebelia da isini dasaS-
vebi sizustiT miesadageba Teoriulad gamoTvlil Sedegebs. 

4. daskvna 

arawrfivi eleqtronuli sqemebis optimaluri daproeqtebis amocana, sazogadod, 
mravalkriteriuli optimizaciis maTematikuri daprogramebis amocanas warmoadgens. aRniS-
nuli amocanebis gadasawyvetad SemuSavebulia maTematikuri da programuli uzrunvelyo-

fa, romlis saSualebiTac gansazRvrulia konkretuli dasaproeqtebeli obieqtis - samisa-
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marTo deSifratoris marTvis sqemis optimaluri parametrebi. miRebuli Sedegebis safuZ-
velze SeiZleba davaskvnaT, rom SemuSavebuli programuli sistema pareto-optimaluri 

amonaxsnebis martivad, swrafad da dasaSvebi sizustiT gansazRvris saSualebas iZleva.  
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THE PROBLEM OF OPTIMAL DESIGNING OF NONLINEAR ELECTRONIC 
 CIRCUITS FROM POINT OF VIEW OF MULTICRITERIA OPTIMIZATION 

Jibladze Nodar,  Gachechiladze L., Imedadze T., Kutsiava V. 
Georgian Technical University 

Summary  
Based on technology of mathematic model working-out, the task of optimal designing 

of the concrete nonlinear electronic circuit is brought to a mathematical programming of 

multicriteria optimization. With the aim to find circuit's optimal parameters we, based on the 

sample of concrete nonlinear circuit, propose both mathematical and program software used 

for computations and results' analysis. 
 

 
ЗАДАЧА ОПТИМАЛЬНОГО ПРОЕКТИРОВАНИЯ НЕЛИНЕЙНЫХ ЭЛЕКТРОННЫХ 

СХЕМ С ТОЧКИ ЗРЕНИЯ МНОГОКРИТЕРИАЛЬНОЙ ОПТИМИЗАЦИИ 

Джибладзе Н.,  Гачечиладзе Л., Имедадзе Т., Куциава В. 
Грузинский технический Университет 

Резюме 
На примере конкретной нелинейной электронной схемы показана технология 

разработки математической модели, на основе которой задача оптимального 

проектирования данной схемы сведена к задаче математического программирования 

многокритериальной оптимизации. Для нахождения оптимальных параметров схемы 

предложено математическое и программное обеспечение, с помощью которого 

проведены вычислительные эксперименты и проанализированы полученные 

результаты.  

 


