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Sesavali 

 
 

laboratoriul samuSaoTa es cikli (cameti laboratoriuli samuSao) 

Seesabameba Semdegi disciplinebis programebs: “zogadi eleqtronika”, 

“eleqtronika”, “energetikis eleqtronika” (I nawili), “analoguri da 

diskretuli eleqtronika”. es disciplinebi ikiTxeba energetikisa da 

informatikis, telekomunikaciebisa da marTvis sistemebis fakultetebze. igive 

disciplinebi ekiTxeba dauswrebeli swavlebis eleqtroteqnikuri profilis 

studentebs. 

laboratoriul samuSaoTa mizania studentebs gaacnos virtualuri 

eleqtronikis arsi da kompiuteruli sqemoteqnikis ZiriTadi principebi. 

kerZod, Seaswavlos studentebs analoguri eleqtronuli mowyobilobebis 

kompiuteruli modelirebis meTodebi da Sedegebis kompiuteris ekranze 

gamosaxulebis saxiT miReba. 

virtualuri laboratoriuli samuSaoebis Sesrulebis dros gamoyene-

bulia SedarebiT martivi da advilad aTvisebadi programebi: “eleqtronuli 

laboratoria” (Electroniccs Workbench, SemoklebiT (EWB)) da “kompiuterze 

sqemebis analizis programa” (Microcomputer Circuit Analisis Progam, SemoklebiT 

Micro-Cap). 
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laboratoriuli samuSao #1 

 

naxevargamtaruli diodis gamokvleva 

 

laboratoriuli samuSao iTvaliswinebs diodisa da diodurad CarTuli 

tranzistoris statikuri maxasiaTeblis gadaRebas EWB programis meSveobiT. 

 

samuSaos Sesrulebis meTodika 

 

kompiuteris ekranze SeadgineT laboratoriuli samuSaos modeli 

pirvel suraTze gamosaxuli sqemis mixedviT. 

 

 
sur. 1. 

 

diodis maxasiaTeblis gadaRebisas gamoyenebulia funqciuri generatori 

da oscilografi. R1 rezistori CarTulia denis SezRudvis mizniT, R2 ki aris 

denis gadamwodi, vinaidan am ukanasknelze Zabvis vardna denis pirdapir-

proporciulia. 

diodis volt-amperuli maxasiaTeblis misaRebad SeasruleT Semdegi 

samuSao:  

• SearCieT generatorisa da oscilografis saTanado reJimebi.  

• “Space” klaviSis  meSveobiT CarTeT modelirebis reJimi; 

• daaWireT oscilografis “Expand” (gafarToeba) Rilaks, miiRebT diodis 

maxasiaTeblis gamosaxulebas gazrdili masStabiT; 

• detaluri suraTis misaRebad jer CarTeT “Analysis” reJimi, Semdeg ki _  

“Expand Graphs”-i (grafiki displeize). daawkapuneT “Expand” Rilakze, 

romelic moTavsebulia “Analysis Graphs” fanjaraSi, miiReT maxasia-

Teblis gaSlili suraTi (mTel ekranze). gadaiReT es maxasiaT-ebeli. 
• gaimeoreT zemoaRniSnuli punqtebiT gaTvaliswinebuli samuSao diodur 

reJimSi momuSave tranzistorisaTvis. 

• miiReT diodis volt-amperuli maxasiaTebeli mravalvariantuli anali-

zis CatarebiT (DC Sweep). amisaTvis SeadgineT modeli me-2 suraTze  

gamosaxuli sqemis mixedviT. 
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sur. 2 

 

TanamimdevrobiTi zemoqmedebiT AKM Analysis > DC Sweep, gaxseniT mod-

elirebis reJimis amorCevis fanjara. am fanjaraSi saTanado sidideebis gan-

Tavsebis Semdeg, daawkapuneT “Simulate” Rilakze. amis Sedegad ekranze miiReba 

diodis idealurTan miaxloebuli (wrfivi) volt-amperuli maxasiaTebeli. 

 

• EWB programis meSveobiT SeiswavleT diodis Semowmeba multimetriT 

(sur. 3). 

 

 

a) b) 

sur. 3 

 

amisaTvis multimetri gadarTeT ommetris reJimSi da gazomeT diodis 

winaRoba pirdapiri (sur. 3, a) da ukuZabvis (sur. 3, b) moqmedebisas. gazomvebiT 

miRebuli Sedegebis Sedarebis Sedegad gamoitaneT daskvna diodis vargis-

ianobis Sesaxeb. 

SeniSvna: gaiTvaliswineT, rom rodesac orive winaRoba erTnairad 

mcirea, diodi “damoklebulia”, xolo rodesac orive winaRoba erTnairad 

didia, “gawyvetilia” diodis Siga wredi. 

 

 

 

Llaboratოriuli samuSaos angariSi 

  

studenti adgens Catarebuli laboratoriuli samuSaos srul angariSs, 

romelic unda Seicavdes: diodis gamocdis sqemebs, miRebul oscilogramebs. 

miRebuli Sedegebis detalur analizs.   
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laboratoriuli samuSao #2 
 

erTfaza gammarTvelis gamokvleva 
 

laboratoriuli samuSaos mizania erTfaza naxevarperiodiani da ornax-

evarperiodiani gammarTveli sqemebis TvisebaTa Seswavla. 

 

samuSaos Sesrulebis meTodika 
 

1. SeiswavleT utransformatoro naxevarperiodiani gammarTvelis Tvis-

ebebi. 

samuSao SeasruleT Semdegi TanamimdevrobiT: 

• SeadgineT laboratoriuli samuSaos modeli pirvel suraTze 

gamosaxuli utransformatoro naxevarperiodiani gammarTvelis sqemis 

mixedviT, romelSic gamoyenebulia EWB programis virtualuri sqemuri 

xelsawyoebi: mudmivi denis ampermetri da voltmetri, orsxiviani 

oscilografi (osciloskopi). gamarTvas eqvemdebareba 50 hc sixSiris da 

E1=24v moqmedi mniSvnelobis cvladi Zabva. 

 

sur. 1. 

 

• daayeneT oscilografis horizontaluri ganSladoba (Time base) 
5 mwm/danay., xolo vertikaluri grZnobiereba _ 20 v/danay. oscilo-

grafis A arxis zeda sxivi waanacvleT vertikalze (Y Position) 1,40-iT B 
arxis qveda sxivi (X Position) damatebiT waanacvleT qvemoT _ 2,80-iT. 

• CainiSneT virtualuri voltmetris mier naCvenebi gamarTuli Zabvis 

saSualo mniSvneloba. SeadareT voltmetris mier naCvenebi Zabva Teor-

iuli saangariSo formulis _ Ed0 = 
π

12 Ε⋅  mixedviT gansazRvrul mniSvne-

lobas. gamoitaneT saTanado daskvna;  
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• gansazRvreT gamarTuli Zabvis mfeTqarobis koeficienti Kf = Uq/Ed0. 
amisaTvis voltmetri da ampermetri gadarTeT cvladi denis reJimze da 

voltmetris Cveneba SeafardeT mudmivi denis reJimSi muSaobis Sesabamis 

Ed0 CvenebasTan. 
 

2. SeiswavleT naxevarperiodiani damwevtransformatoriani gammarTve-

lis Tvisebebi.  

samuSao SeasruleT Semdegi TanamimdevrobiT: 

• SeadgineT samuSaos modeli me-2 suraTze gamosaxuli gammarTvelis 

sqemis mixedviT; 

sur. 2. 

 

gammarTvelSi gamoyenebulia damwevi transformatori, romlis trans-

formaciis koeficienti 9-is tolia; 

• CaatareT utransformatoro gammarTvelis SemTxvevis analogiuri 

samuSao da daafiqsireT gammarTvelis Tvisebebi;  

• SeadareT transformatoriani da utransformatoro naxevarperiodiani 

gammarTvelebi. 

 

3. SeiswavleT ornaxevarperiodiani gammarTvelis Tvisebebi transfor-

matoris Suagamomyvaniani sqemis magaliTiT. 
samuSao SeasruleT Semdegi TanamimdevrobiT:  

• SeadgineT modeli me-3 suraTze naCvenebi sqemis mixedviT. 

aq gamoyenebulia Sedgenili transformatoris modeli, sadac Sua gamom-

yvani gakeTebulia identuri tr.1  da tr.2 transformatorebis meoreuli 

gragnilebis SemaerTebeli sadenidan da igi damiwebulia. sqemis virtua-

luri komponentebia: 1) cvladi Zabvis wyaro, romlis Zabvis efeqturi 

mniSvneloba E1 aris 220v, sixSire ki _ 50 Hz; 2) transformatorebis 

transformaciis koeficienti aris 4,5; 3) VD1 da VD2 1N4009 tipis siliciumis 

diodebi; 4) R = 100 omi datvirTvis winaRoba; 5) multimetri, romelic 

muSaobs mudmivi Zabvis voltmetris reJimiT; 6) orsxiviani oscilografi, 

romlis horizontaluri ganSladobis danayofis fasi unda iyos 5 mlwm 

mkvebav qselTan mierTebuli oscilografis A arxis vertikaluri ganSla-

dobis grZnobierebis danayofis fasi unda iyos 200 v. osciloskopis B arxi 
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mierTebulia gammarTvelis gamosasvlelze da dayenebulia 20 v/dan-is 

toli vertikaluri ganSladobis grZnobiereba. zeda sxivi (A arxi) 

vertikalze wanacvlebulia 1,4 danayofiT, xolo B arxis sxivi vertikalze 

wanacvlebulia qvemoT 2,2 danayofiT. 

 

 

sur. 3. 

 

• CarTeT modelirebis reJimi, miiRebT mkvebavi qselisa da gamarTuli 

Zabvis oscilogramebs; 

• CainiSneT virtualuri voltmetris Cveneba. SeadareT igi Ed0 = 
π

222 Ε⋅
 (E2= 

E1/4,5) saangariSo formulis mixedviT gansazRvrul gamarTuli Zabvis 

saSualo mniSvnelobas; 

• gansazRvreT gamarTuli Zabvis efeqturobis koeficienti gamarTvis nax-

evarperiodiani sqemis analogiurad; 

• SeadareT naxevarperiodiani da ornaxevarperiodiani gammarTvelebis 

Tvisebebi gamarTuli Zabvis saSualo mniSvnelobisa da mfeTqarobis 

koeficientis sididis mixedviT. 

 

 

laboratoriuli samuSaos angariSi 

 

studenti adgens Sesrulebuli virtualuri laboratoriuli samuSaos 

srul angariSs, sadac mocemuli unda iyos: gammarTvelebis virtualuri mode-

lebi; analizis reJimSi miRebuli oscilogramebi; oscilogramebis analizi da 

gamarTvis naxevarperiodiani da ornaxevarperiodiani sqemebis SedarebiTi 

daxasiaTeba. 
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laboratoriuli samuSao #3 

 

Zabvis stabilizatorisa da Zabvis donis SemzRudvelis 

gamokvleva 

 

laboratoriuli samuSaos mizania naxevargamtaruli stabilitronis 

(zeneris diodis) volt-amperuli maxasiaTeblis Seswavla, stabilitronze 

agebuli Zabvis stabilizatorisa da Zabvis donis SemzRudvelis Tvisebebis 

Seswavla. 

 

samuSaos Sesrulebis meTodika 

 

1. gadaiReT naxevargamtaruli stabilitronis (zeneris diodis) volt-

amperuli maxasiaTebeli EWB programis gamoyenebiT. 

samuSao SeasruleT Semdegi TanamimdevrobiT: 

• pirvel suraTze gamosaxuli sqemis mixedviT SeadgineT wredi 

stabilitronis volt-amperuli maxasiaTeblis gadasaRebad.  

sur. 1. 

 

sqemaSi unda gamoiyenoT funqciuri generatori da oscilografi 

“Instruments” meniudan. R1 rezistori gamoyenebulia denis SesazRudad, xolo 

R2  rezistori asrulebs denis gadamwodis rols. 

• SearCieT generatorisa da oscilografis reJimebi volt-amperuli 

maxasiaTeblis saWiro suraTis misaRebad; 

• CarTeT modelirebis reJimi da gaaanalizeT virtualuri osciloskopis 

ekranze miRebuli volt-amperuli maxasiaTebeli; 

miRebuli volt-amperuli maxasiaTeblis analizis gaadvilebis mizniT 

miiReT misi ufro detaluri suraTi. amisaTvis gaxseniT meniu “Analysis” 
da Semdeg “Display Graphs”. “Expand” Rilakis meSveobiT, romelic 

mdebareobs “Analysis Graphs” fanjaraSi volt-amperuli maxasiaTeblis 

suraTi gaSaleT mTel ekranze. 
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• volt-amperuli maxasiaTeblis gaSlili suraTis mixedviT gansazRvreT 

stabilitronis parametrebi: stabilitronis Zabva Ust, stabilitronis 

minimaluri deni Istmin da diferencialuri winaRoba rst=ΔUst/ΔIst; 
 

2. SeiswavleT stabilitronze agebuli Zabvis stabilizatoris Tvisebebi. 

samuSao SeasruleT Semdegi TanamimdevrobiT: 

• SeadgineT wredi me-2 suraTze gamosaxuli sqemis mixedviT, gamoiyeneT 

EWB programis virtualuri sqemuri xelsawyoebi: A ampermetri da V 

voltmetri. 

 

• SeadgineT stabilizatoris modeli me-2 suraTze gamosaxuli sqemis 

mixedviT, romelSic gamoyenebulia EWB programis virtualuri xelsa-

wyoebi: A ampermetri da V voltmetri.  

sur. 2. 

 

• CaatareT stabilizatoris mravalvariantuli analizi. amisaTvis 

gaxseniT meniu “Analysis” da meniu “DC” (Direct current). airCieT pozicia 

“DC Sweep” da gaxsnil fanjaraSi moaxdineT sidideTa saWiro dayeneba. 

“simulate” Rilakze zemoqmedebiT miiReT Semaval E1 da gamomaval Zabvebs 

Soris damokidebulebis oscilogramebi; 

• miRebuli oscilogramebis mixedviT gansazRvreT Zabvis stabilizaciis 

koeficientis Kst=ΔE1/ΔUst damokidebuleba R1 da R2 rezistorebis winaR-

obaTa mniSvnelobebze. 

• daadgineT stabilizaciis koeficientis damokidebulebis xarisxi temper-

aturaze. 

 

 

3. SeiswavleT stabilitronze agebuli Zabvis donis SemzRudvelebis 

Tvisebebi. 
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sur. 3. 

 

samuSao SeasruleT Semdegi TanamimdevrobiT:  
• aageT paraleluri dioduri SemzRudvelis sqema me-3 suraTis mixedviT. 

• mocemul sqemaSi morigeobiT cvaleT diodis CarTvis polaroba da E2 
batareis polaroba. miRebuli oscilogramebis mixedviT CaatareT 

analizi signalis SezRudvis variantebze. 

 

 

 

 

 

Llaboratოriuli samuSaos angariSi 

 

studenti adgens virtualuri laboratoriuli samuSaos vrcel angariSs, 

sadac mocemuli unda iyos: gamosakvlevi sqemebi; davalebis punqtebis mixedviT 

miRebuli oscilogramebi da maTi analizi; davalebaSi miTiTebuli paramet-

rebis angariSi. 
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laboratoriuli samuSao #4 
 

tranzistoris maxasiaTeblebis Seswavla 
 

laboratiriuli samuSaos mizania bipolaruli da veliani tranzis-

torebis maxasiaTebelTa Seswavla EWB da MC programebis gamoyenebiT. 

 

samuSaos Sesrulebis meTodika 

 

1. aageT bipolaruli tranzistoris Semavali da gamomavali wredebis 

statikuri maxasiaTeblebi EWB programis gamoyenebiT.  

samuSao SeasruleT Semdegi TanamimdevrobiT: 

• SeadgineT virtualuri laboratoriuli stendis modeli (sur. 1) 

 
 

sur. 1 

 

• j1 denis wyarodan bazaSi gaatareT denis sxvadasxva mniSvneloba 0 ÷ 10µA 
(1µA-is toli bijiT). gazomeT Vbe Zabvisa da Ic denis Sesabamisi mniS-

vnelobebi, rodesac Vce=0 da Vce=2v. xeliT aageT Semavali wredis 

Ib=ƒ(Ube)/ Uce=const da gadacemis Ic= ƒ(Ib)/ Uce=const maxasiaTeblebi. 
• j1 denis wyarodan bazaSi gaatareT Ib =1µA deni. Vce Zabva cvaleT 0 ÷ 7 v-is 

farglebSi 1 v-is toli bijiT da aiReT Ic denis anaTvlebi. cda gaim-

eoreT Ib =3 µA, Ib =5 µA, Ib =7 µA da Ib =10 µA denebis dros. xeliT aageT 

gamomavali wredis maxasiaTeblebi Ic= ƒ(Uce)/ Ib =const. 
• “Analisis > Dc Sweep”-ze dawkapunebiT gaxseniT modelirebis reJimis 

arCevanis fanjara. SeitaneT am fanjaraSi Sesabamisi sidideebi da 

“Simulate” Rilakze daWeriT avtomaturad miiRebT gamomavali wredis 

maxasiaTeblebs. 
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2. aageT veliani tranzistoris maxasiaTeblebi EWB programis gamoy-

enebiT.  
samuSao SeasruleT Semdegi TanamimdevrobiT: 

• aageT virtualuri laboratoriuli stendis modeli (sur. 2) 

 

 

 

sur. 2 

 

• V1 da V2 wyaroebis Zabvebis cvlilebis Sedegad da xelsawyoebis Cven-

ebaTa dafiqsirebiT, xeliT aageT veliani tranzistoris gadacemis 

Id=ƒ(VG)/Vd=10v da Id=ƒ(Vd)/VG=0; -100mv; -200mv; -300mv; -400mv maxasiaTeblebi. 

• “Analisis > Dc Sweep”-ze zemoqmedebiT gaxseniT modelirebis reJimis arCe-

vis fanjara. SeitaneT am fanjaraSi Sesabamisi sidideebi da “Simulate”  
Rilakze dawkapunebiT avtomaturad miiRebT gamomavali wredis maxasia-

Teblebs. 

 

3. SeiswavleT bipolaruli tranzistoris statikuri maxasiaTeblebi sqem-

is analizis MC programis gamoyenebiT. 

 samuSao SeasruleT Semdegi TanamimdevrobiT: 

• aageT me-3 suraTze gamosaxuli sqemis modeli.  

 

 

sur. 3. 
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• gaxseniT modelirebis reJimis arCevis fanjara. (daaWireT “ ” Rilaks, 

an “Run”-s, an F2 klaviSs). fanjaraSi saTanado sidideebis Setanis 

Sedegad miiReba Semavali wredis (bazis) maxasiaTebeli. 

• modelirebis fanjaraSi parametrebis gadasmiT miiReT gadacemis         

Ic= ƒ(Ib)/ Vec=const maxasiaTebeli. 
• fanjaraSi sidideTa saTanado dayenebiT miiReT gamomavali maxas-

iaTeblebi Ic= ƒ(Vce) Ib =const.  
• aageT me-4 suraTze gamosaxuli tranzistoris sqemis modeli. 

sur. 4. 

 

• ganaxorcieleT Sedgenili tranzistoris modelireba Cveulebrivi 

tranzistoris analogiurad da miiReT gamomavali maxasiaTeblebi 

(koleqtoris maxasiaTeblebi); 
• erTmanaTs SeadareT Sedgenili da Cveulebrivi tranzistorebis koleqt-

orTa maxasiaTeblebi; 
• gadaiReT me-5 suraTze gamosaxuli tranzistorebis komplementuri 

wyvilis sqemis piri. 

sur. 5. 

 

• ganaxorcieleT aseTi sqemis modelireba da miiReT koleqtoris 

maxasiaTeblebi; 
• erTmaneTs SeadareT Sedgenili tranzistorisa da tranzistorTa 

komplementuri wyvilis koleqtorebis maxasiaTeblebi.  
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4. SeiswavleT veliani tranzistoris statikuri maxasiaTeblebi sqemis 

analizis MC programis gamoyenebiT. 

samuSao SeasruleT Semdegi TanamimdevrobiT: 

• SeadgineT me-6 suraTze gamosaxuli sqemis modeli. 

• gaxseniT DC Sweep fanjara da ganaxorcieleT modelireba. fanjaraSi 

SeitaneT E1= 0 ÷ 20v, cvlilebis bijiT 0,1v; E2= 0 ÷ 4v, cvlilebis bijiT 

0,5v. miiRebT veliani tranzistoris gamomavali wredis maxasiaTebelTa 

ojaxs. 
• gaanalizeT miRebuli maxasiaTeblebi. 
 

 
sur. 6 

 

 

 

 

laboratოriuli samuSaos angariSi 

 

studenti adgens laboratoriuli samuSaos srul angariSs, sadac mocemu-

li unda iyos: tranzistorebis CarTvis sqemebi da maTi daxasiaTeba, miRebuli 

maxasiaTeblebi da maTi detaluri analizi, davalebiT gaTvaliswinebuli sxva 

punqtebis Sesrulebis Sedegebis aRwera. 
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laboratoriuli samuSao #5 

 

tiristoris modelireba EWB programis meSveobiT 

 

 

laboratoriuli samuSaos mizania tiristoris volt-amperuli maxasiaT-

eblis gamokvleva. 

 

samuSaos Sesrulebis meTodika 

 

naturaluri laboratoriuli stendis modelis gamoyenebiT aageT tir-

istoris volt-amperuli maxasiaTebeli EWB programis meSveobiT. 

samuSao SeasruleT Semdegi TanamimdevrobiT: 

• SeadgineT tiristoris volt-amperuli maxasiaTeblis gadasaRebi modeli, 

rogorc es pirvel suraTzea naCvenebi. sqეma Seicavs VS1 gamosakvlev 

tiristors, kvebis or E1 da E2 wyaros, denis SemzRudav da amave dros 

maregulirebel or R1 da R2 rezistors, V1 da V2  voltmetrebs da A1 

da A2 ampermetrebs. VS1 tiristoris anodze (wertili 1) Zabvis sididis 

saregulireblad sqemaSi gamoyenebulia R1 rezistori. amisaTvis 

saWiroa [A] klaviSze daWera, an [shift] + [A] zemoqmedeba. VS1 tiristoris 

marTvis eleqtrodSi (wertili 2) denis saregulireblad gamoyenebulia 

R2 potenciometri. amisaTvis saWiroa [G] klaviSze daWera, an [shift] + [G] 
zemoqmedeba.  

sur. 1 
 

• aageT tiristoris volt-amperuli maxasiaTeblis pirdapiri Sto, roml-

is Teoriuli saxe me-2 suraTzea naCvenebi. volt-amperuli maxasiaTeblis 

agebisas unda gamoiyenoT EWB programaSi arsebuli biblioTekis 

sacnobaro parametrebi konkretuli tipis tiristorisaTvis. amisaTvis 

saWiroa tiristoris grafikul aRniSvnaze kursoris mimarTva da Tmk-s  

orjer daWeriT gaixsneba Silicon Controlled Rectifier Properties (siliciumis 
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marTvadi ventilebis Tvisebebi) fanjara. aRniSnul fanjaraSi mocemulia 

idealuri tiristoris parametrebi. es parametrebia: gamorTuli tiris-

toris maqsimaluri deni (IDRM), Ria mdgomareobaSi tiristoris 

gadarTvis pirdapiri Zabva (VDRM), CarTul tiristorze Zabvis vardnis 

maqsimaluri mniSvneloba (VTM), pirdapiri deni, romlis drosac 

gaizoma Ria tiristorze Zabvis vardna (ITM), tiristoris Ria 

mdgomareobaSi Sekavebis deni (IH), tiristoris gamRebi marTvis Zabva 

(VGT), tiristoris gamRebi marTvis deni (IGT) da sxva. 

sur.  2. 

 

• volt-amperuli maxasiaTeblis pirdapiri Stos agebis dros [G] klaviSze 

zemoqmedebiT marTvis eleqtrodSi gaatareT raRac sididis deni 

(biblioTekidan aRebuli sacnobaro monacemebis gaTvaliswinebiT). Sem-

deg [A] klaviSze zemoqmedebiT cvaleT anoduri Zabva da CawereT V1 

voltmetrisa da A1 ampermetris Cvenebebi, romelTa mixedviTac aageT 

pirdapiri Sto. cda gaimeoreT marTvis denis kidev ori sxvadasxva mniS-

vnelobis dros. 

• agebuli pirdapiri Stoebis mixedviT gansazRvreT tiristoris Ria 

mdgomareobaSi gadarTvis Zabvis mniSvnelobebi (UCarT’, UCarT“, UCarT“’) 
marTvis eleqtrodSi gamavali denis sxvadasxva sididis dros. gansaz-

RvreT agreTve Ria tiristorze pirdapiri Zabvis vardnis sidide. 

• SecvaleT E1 Zabvis wyaros CarTvis polaroba da aageT tiristoris 

volt-amperuli maxasiaTeblis ukuSto. 

 

2. aageT sqema (sur. 3) da miiReT tiristoris volt-amperuli maxasiaTebeli 

EWB programis mravalvariantuli analizis reJimis gamoyenebiT. amisaTvis 

gaxseniT meniu “Analisis” da meniu “DC”. airCieT pozicia “DC Sweep” da gaxsnil 

fanjaraSi SearCieT saWiro sidideebi: V1 sidide: sawyisi mniSvnelobaa 0; 

saboloo (stop) mniSvneloba _ 100v; cvlilebis biji _ 10v. j1: sawyisi 

mniSvneloba _ 0; saboloo mniSvneloba _ 0; cvlilebis biji _ 0; ekranze 

miiRebT tiristoris volt-amperul maxasiaTebels diodur reJimSi. oRond 

grafikis koordinatebi CveulebrivTan SedarebiT 90°-iT iqneba mobrunebuli.  
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sur. 3 

 

  

3. gamoikvlieT tiristoris Tvisebebi, rodesac anoduri wredi 

mierTebulia xerxiseburi Zabvis generetorTan. 

samuSao SeasruleT Semdegi TanamimdevrobiT: 

• SeadgineT modeli me-4 suraTze mocemuli sqemis mixedviT. sqemaSi 

CarTulia funqciuri generatori xerxisebri Zabvis generetoris reJimSi 

(Zabvis sixSirea 10khc, amplituda _ 100v), oscilografi EWB programis 

“Instruments” ganyofilebidan. R3 rezistori asrulebs denis gadamwodis 

rols. 

sur.  4. 
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• oscilografi daayeneT Time base – 0,02 ms/div; chennel A – 500 mv/div; 
chennel B – 20 mv/div reJimSi. 

• CarTeT modelirebis reJimi da gaaanalizeT virtualuri oscilografis 

ekranze miRebuli volt-amperuli maxasiaTebeli. 

• SPACE klaviSze zemoqemdebiT gaxsnil fanjaraSi “DC Sweep” daayeneT: 

V1 Zabvis sawyisi mniSvneloba 0,1v; saboloo mniSvneloba _ 100v; cvlil-

ebis biji _ 0,5v, gaaanalizeT miRebuli maxasiaTebeli. 

 

 

4. gamoikvlieT simetriuli dioduri tiristoris  (diakis) Tvisebebi. am 

mizniT: 

• SeadgineT modeli me-5 suraTze gamosaxuli sqemis mixedviT. sqemaSi 

gamoyenebulia 50hc sixSiris funqciuri generatori, romlis Zabvis 

amplitudaa 150v da virtualuri oscilografi, romelic unda CaayenoT 

Time base – 0,02 ms/div; chennel A – 50 v/div; chennel B – 5 v/div reJimSi. 

 

sur. 5. 

 

• CarTeT modelirebis reJimi da daaxasiaTeT virtualuri oscilografis 

ekranze miRebuli volt-amperuli maxasiaTebeli. 

 

 

 

Llaboratოriuli samuSaos angariSi 

 

studenti adgens virtualuri laboratoriuli samuSaos srul angariSs, 

sadac mocemuli unda iyos: gamosakvlevi sqemebi; Catarebuli samuSaos Sedegad 

miRebuli maxasiaTeblebi da am maxasiaTebelTa analizi. 
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laboratoriuli samuSao #6 

 

mudmivi da cvladi Zabvis regulatorebis gamokvleva 

 

laboratoriuli samuSaos mizania EWB programis meSveobiT cvladi 

denis simZlavris regulatoris da mudmivi denis eleqtroZravas siCqaris 

regulatoris sqemuri agebulebisa da eleqtruli Tvisebebis Seswavla prog-

ramaSi arsebuli modulebis (anawyobebis): NK008 da NK050 gamoyenebiT. 

 

samuSaos Sesrulebis meTodika 

 

1. SeiswavleT simZlavris qseluri regulatori 2200vt/220v NK008 tipis 

modulis (detalebis nakrebis) gაmoyenebiT. aseTi regulatori gamoiyeneba 

manaTobeli xelsawyoebis ganaTebulobis farTo diapazonSi Sesacvlelad, 

milisebri gamaTbobeli xelsawyoebis temperaturis did farglebSi Sesacvle-

lad, agreTve eleqtroradiatorebis temperaturis Sesacvlelad. 

samuSao SeasruleT Semdegi TanamimdevrobiT: 

• EWB programaSi NK008 sakatalogo nomriT arsebuli detalebis 

nakrebisagan SeadgineT pirvel suraTze gamosaxuli sqema. sqemaSi 

gamoyenebulia diakisa (VS2) da triakis (VS1) wyvili da fazis damZvreli 

rTuli wredi R2, R1, [R], R3, C1, C2, romelic cvlis diakis gaxsnis 

moments VS1 triakis anoduri Zabvis sawyisi fazis mimarT. diakis gaxsna 

ki iwvevs triakis Ria mdgomareobaSi gadasvlas. R4, C3 wredi 

warmoadgens dempfers. igi gamoricxavs triakis mcdar gadarTvas, rac 

SeiZleba moxdes induqciurobis Semcveli datvirTvis wredSi em Zalis 

aRZvris Sedegad.  
• [R]+[shift] zეmoqmedebiT darwmundiT, rom icvleba ampermetris Cveneba 

(ampermetri aCvenebs cvladi denis moqmed mniSvnelobas) da, maSasadame, 

datvirTvis cvladi denis simZlavre. daadgineT simZlavris regulireb-

is diapazoni. 

sur. 1. 
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2. SeiswavleT minidrelis Zravis siCqaris regulatori. 

samuSao SeasruleT Semdegi TanamimdevrobiT: 

mimarTeT EWB programaSi NK050 sakatalogo nomriT arsebuli 

detalebis nakrebs. es mowyobiloba saSualebas iZleva vareguliroT mudmivi 

denis Zravas brunvis siCqare Zabvis 12-dan 24 v-mde cvlilebis Sedegad, 

rodesac moTxovnili deni 3 a-mdea. regulatoris sqema (sur. 2) warmoadgens 

regulirebad bogur gammarTvels, romlis gamosasvlelzec VS1 tiristoris 

gavliT mierTebulia M Zrava. sqemaSi CarTuli rezistorul-kondensatoruli 

wredi cvladi winaRobebiT uzrunvelyofs tiristoris gaRebis fazur marTvas 

da, maSasadame, gamomavali Zabvisa da Zravas brunvis siCqaris regulirebas. 

 

sur. 2. 

 

Zravas lilvTan mierTebuli voltmetri pirobiTad axdens taqometris 

modelirebas, romelic zomavs Zravas Ruzis brunvis siCqares br/wT-obiT. 

suraTze taqometri aCvenebs 4.770 k, rac imas niSnavs, rom Ruza brunavs 4770 

br/wT siCqariT.  

• [P] an [P]+[shift] da [T] an [T]+[shift] klaviSebze daWeriT daakvirdiT 

taqometris Cvenebis cvlilebas. 

• gansazRvreT Zravas Ruzis brunvis siCqaris regulirebis sruli diapazoni. 

 

 

 

 

Llaboratოriuli samuSaos angariSi 

  

studenti adgens Catarebuli laboratoriuli samuSaos angariSs, rome-

lic unda Seicavdes: 

• mudmivi da cvladi denis regulirebis principul sqemebsa da maTi 

muSaobis principis mokle aRweras. 
• samuSao davalebis punqtebis mixedviT miRebuli Sedegebis dawvrilebiT 

aRweras. 
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laboratoriuli samuSao #7 

 
  saerTo emiteriT CarTuli kaskadis gamokvleva EWB 

programis gamoyenebiT 

 

ganvixiloT saerToemiteriani maZlierebeli kaskadis  ori varianti: 

• maZlierebeli kaskadi, romelSic mudmivi denis mixedviT reJimis 

stabilizaciis mizniT gamoyenebulia paraleluri uaryofiTi ukukavSiri 

Zabvis mixedviT (sur. 1); 

• maZlierebeli kaskadi, romelSic mudmivi denis mixedviT reJimis stabi-

lizaciis mizniT gamoyenebulia mimdevrobiTi ukukavSiri denis mixedviT 

(sur. 2; 3).DD 

 

 

samuSaos Sesrulebis meTodika 
 

1. kompiuteris ekranze SeadgineT modeli pirvel suraTze gamosaxuli 

saerToemiteriani kaskadis sqemis mixedviT. aq paralelur uaryofiT ukukav-

Sirs Zabvis mixedviT axorcielebs R2 rezistori. standartuli modelirebis 

EWB programis meSveobiT SeiswavleT kaskadis Tvisebebi. amisTvis pirvel 

rigSi gadaiReT Semavali (wertili 1) da gamomavali (wertili 2) signalebis 

osilogramebi: 

Vin=f(t), Vout=f(t). 
 

 

2

4.
7k

om

R310mkF
10mkF

10mv/50Hz

E2

12V

R2

R1

1Mom+

C1

+

VT

out

_

1

~

+

C2

1kom

3 4

  
sur. 1 

 

oscilogramebis mixedviT gansazRvreT kaskadis gaZlierebis 

koeficienti da fazuri Zvris kuTxe Semaval da gamomaval signalebs Soris. 

SeasruleT igive samuSao R2=0,5 da R2=0,8 mgomi winaRobebis dros. gamoitaneT 

daskvna gaZlierebis koficientze R2 rezistoris winaRobis gavlenis Sesaxeb. 

gadaiReT amplitudur-sixSiruli Vοut/Vin=F(f) (sur. 1.1.) da fazur-sixSiru-

li φ=F(f) maxasiaTeblebi. axseniT dabal da maRal sixSireebze gaZlierebis 

koefcientis Semcirebisa da Semaval da gamomaval signalebs Soris fazuri 

Zvris kuTxis 1800-isagan gansxvavebis mizezebi. gansazRvreT maZlierebeli ∆f 
kaskadis sixSiruli gatarebis zoli. 
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                              Vout/Vin 

      

        
            2/K0                           K0 

                                 0                                                               
                          ∆f                             f 

sur. 1.1. 
 

 

daadgineT Semavali wredis gamyofi C1 kondensatoris tevadobis 

gavlena amplitudur-sixSirul maxasiaTeblebze dabal sixSirul diapazonSi. 

am mizniT cvaleT C1 tevadobis sidide 1-dan 11 mikrofaradamde 2 mkf bijiT. 

daadgineT, agreTve, C1-is sididis gavlena gamomavali Zabvis amplitudaze. 

axseniT es gavlena. 

2. SeadgineT kompiuteris ekranze denis mixedviT mimdevrobiTi uaryofi-

Ti ukukavSiriani saerToemiteriani kaskadi (sur. 2). 

 

+
E1

1

20V

2

R1

_

110kom

10kom 1kom
R2

10kom

VT

R3

R4

 
sur. 2 

 

uaryofiTi ukukavSiri xorcieldeba emiterSi CarTuli R4 rezistoriT. 

pirdapiri wanacvleba xorcieldeba E1 Zabvis wyaroze mierTebuli R1-R2 
Zabvis damyofis R2 rezistorze arsebuli Zabvis vardniT. rezistorebis R1, R2, 
R3 da R4 ganlageba mogvagonebs ,,H” asos. amitom muSa reJimis amgvar 

stabilizacias xSirad ,,H-wanacvlebasac” uwodeben. 

miiReT VT tranzistoris koleqtoris V1 potencialis damokidebuleba 

temperaturaze mudmivi denis reJimSi. amisaTvis EWB programis Temperature 
Sweep fanjaraSi daayeneT temperaturis nabij-nabij cvlilebis reJimi. 

daxazeT V1=f (T) grafiki da axseniT koleqtoris Zabvis Semcirebis mizezi 

temperaturis gazrdis dros. 

miiReT ukukavSiris rezistorze V2 Zabvis vardnis temperaturaze 

damokidebulebis grafiki. amisaTvis 1 gamomavali kvanZi Temperature Sweep 

fanjaraSi SecvaleT 2-iT. daxazeT V2=f(T) damokidebulebis grafiki. axseniT 

muSa reJimis (koleqtoris potencialis) Termostabilizaciis arsi. 

3. SeadgineT kompiuteris ekranze saerToemiteriani kaskadis modeli 

cvladi siganlis gaZlierebis reJimisaTvis (sur. 3). 
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sur. 3. 

 

gadaiReT saerToemiteriani kaskadis Semavali da gamomavali signalebis 

oscilogramebi, Vout/Vin=F(f) sixSiruli da φ=F(f) fazuri maxasiaTeblebi. 

daadgineT cvladi denis mablokirebeli C3 kondensatoris tevadobis 

gavlena gaZlierebis koeficientsa da sixSirul maxasiaTeblebze. axseniT 

C3-is gavlenis arsi. 

 

 

 

 

 

 

laboratoriuli samuSaos angariSi 

 

 
 

studenti adgens virtualuri laboratoriuli samuSaos srulyofil 

angariSs. laboratoriuli samuSaos angariSSi mocemuli unda iyos: gamosava-

li kaskadis sqemuri variantebi; samuSao davalebis punqtebSi miTiTebuili 

Semavali da gamomavali signalebis oscilogramebi; amplitudur-sixSiruli da 

fazur-sixSiruli maxasiaTeblebi; agreTve miRebuli Sedegebis srulyofili 

analizi. 
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laboratoriuli samuSao #8 
 

 

diferencialuri maZlierebeli kaskadis modelireba EWB 
programis gamoyenebiT 

 

 

samuSaos Sesrulebis meTodika 
 

 

1. SeadgineT diferencialuri kaskadis modeli da miaerTeT gamzomi 

xelsawyoebi (sur. 1). 

 

 
sur. 1 

 

SeamowmeT, aris Tu ara dabalansebuli sqema. amisaTvis Sesasvlelebze 

(in1 da in2) nulovani signalis dros ([1] da [2] gasaRebebi gaTiSulia) 
SeamowmeT gamosasvlelze mierTebuli V3 voltmetris Cveneba (dabalansebul 

sqemebSi igi unda aCvenebdes nuls). V3-is Cvenebis mixedviT gamoitaneT 

saTanado daskvna. 

2. e1 signalis wyaroze Zabva iyos 10 mlv, sixSire _ 60 hc, faza ki _ 0 dcb, 

CaketeT [1] gasaRebi da CarTeT modelirebis reJimi. C1 da C2 gamosasvlelebs 

Soris CarTuli osciloskopidan gadaiReT oscilogramebi. gaimeoreT 

samuSao, rodesac in2 Sesasvlelze moqmedebs e2 signalis wyaro (Zabva 10 mv, 

sixSire 60 hc da faza 0 dcb). gansazRvreT kaskadis Zabvis gaZlierebis 

koeficienti orive SemTxvevaSi. SeadareT miRebuli Sedegebi da gamoitaneT 

saTanado daskvna. 

3. in1 da in2 Sesasvlelebze miawodeT sinfazuri signalebi (sididiT da 

sixSiriT toli da erTnairi fazis signalebi e1=e2) da Vout voltmetriT 

gazomeT Zabva gamosasvlelebze (SearCieT gazomvis zRvari) (sur. 1.1). 
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Nsur.  1.1 

 

4. in1 da in2 Sesasvlelebze miawodeT sxvadasxva signali (e1≠e2) da 

gamzomi xelsawyoebisa da oscilografis dayenebis SecvliT dawvrilebiT 

gamoikvlieT, rogor muSaobs diferencialuri kaskadi diferncialur da 

sinfazur signalebze. amisaTvis gansazRvreT Zabvis gaZlierebis koeficientebi:  

Ksin.=Vout / e    (e=e1=e2), 
Kdif.=Vout / ∆e      (∆e=e1-e2, e1≠e2), 
K= Kdif. / Ksin.   _ sinfazuri CaxSobis koeficienti. 
5. gaaanalizeT diferencialuri kaskadis muSaoba, rodesac wanacvlebis  

wredSi CarTulia stabiluri denis generatori. amisaTvis me-2 suraTze 

naCvenebi sqemis mixedviT SeadgineT modeli. cvaleT [R] rezistoris winaRoba 

da daakvirdiT stabiluri denis generatoris muSaobas. gamoitaneT saTanado 

daskvna. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sur. 2 

 

6. SeadgineT diferencialuri kaskadis modeli. gamosasvleli iyos 

arasimetriuli. wanacvlebis wredSi CarTulia stabiluri denis generatori. 

SeiswavleT am kaskadis muSaoba sxvadasxva Semavali signalis dros (sur. 3). 

gansazRvreT gaZlierebis koeficienti. 
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sur. 3 

 

 

 

 

 

 

 

laboratoriuli samuSaos angariSi 

 

 

 

studenti adgens virtualuri laboratoriuli samuSaos srul angariSs. 

laboratoriuli samuSaos angariSSi mocemuli unda iyos: simetriuli 

diferencialuri kaskadis zogadi sqema, stabiluri denis generatoris sqema da 

arasimetriuli diferencialuri kaskadis sqema; am sqemis aRwera. samuSao 

davalebiT gaTvaliswinebul Sesasrulebel punqtebze miRebuli Sedegebis 

aRwera da daskvna; Semavali da gamomavali signalebis oscilogramebi samuSao 

davalebis Sesabamisad. 
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laboratoriuli samuSao #9 
 

 

 

 

zogadi gamoyenebis operaciuli maZliereblis (om) 

sqemoteqnikuri Sesrulebis Seswavla EWB programis 

gamoyenebiT 
 

 

 

 

zogadi cnobebi 
 

 

 

diferencialuri maZliereblisagan gansxvavebiT operaciul maZliere-

bels ori (diferencialuri) Sesasvlelis garda aqvs erTi arasimetriuli 

gamosasvleli, romlis potenciali sqemis saerTo (damiwebuli) wertilis 

mimarT nulTan axlosaa, rodesac diferencialur Sesasvlelze moqmedi 

signali nulis tolia. garda amisa, om-Si gamomavali signali SeiZleba 

Seicvalos rogorc dadebiTi, ise uaryofiTi mimarTulebiT, orpolaruli 

mkvebavi wyaros Zabvebis (E1 da E2) Sesabamis mniSvnelobebamde. 

zemoaRniSnuli ori amocanis gadawyveta om-Si xdeba Zabvis donis 

damZvreli specialuri sqemis gamoyenebiT da gamomavali maZlierebeli 

kaskadis damatebiT (diferencialur kaskadze). sabolood operaciuli 

maZlierebeli iqneba samkaskadiani. aseTi tipuri operaciuli maZliereblebia: 

MA702 (analogi _ К140УД1) da MA709 (analogi _ К153УД3). 

pirvel suraTze mocemulia zogadi daniSnulebis MA702 tipis 

operaciuli maZliereblis sqema. Semavali simetriuli diferencialuri 

kaskadi awyobilia VT2 da VT3 tranzistorebze. am kaskadis stabiluri denis 

generatori awyobilia VT1 da VT9 tranzistorebze. kaskadis gaZlierebis 

koeficienti daaxloebiT 8-is tolia. 

meore kaskads VT4 da VT5 tranzistorebze, arasimetriuli gamosasvle-

li aqvs. misi deni ar fiqsirdeba stabiluri denis generatoriT da amis gamo, 

kaskadis gaZlierebis koeficienti sakmaod maRalia (200÷300). am kaskadis 

gamosasvlelTan mierTebulia Zabvis uaryofiT ubanSi wanacvlebis kaskadi 

VT6 tranzistorze. VT6 tranzistoris emiterze moyvanil signalze moxdeba R5 

rezistorze formirebuli wanacvlebis mudmivi Zabvis zeddeba da meore 

kaskadis gamosasvleli Zabvis wanacvleba uaryofiT ubanSi. 

VT8 tranzistori asrulebs meore stabiluri denis generatoris 

funqcias. gamomavali signali moixsneba mesame kaskadis (emiteruli mameorebeli) 

VT7 tranzistoris emiteridan. saboloo maZlierebeli kaskadis gaZlierebis 

koeficienti 2.5-is tolia. 
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sur. 1 

 

om-is kveba xorcieldeba ori sxvadasxva wyarodan: pirveli wyaro (E1) 
iZleva +12v-s damiwebis wertilis mimarT, meore wyaro (E2) iZleva -6v 

(Camiwebulia plusi) Zabvas. sabolood Zabvis donis wanacvlebis Sedegad 

miiReba simetruli gamomavali signali, romelic Seicvleba +6v da -6v doneebs 

Soris. 

 

 
 

samuSaos Sesrulebis meTodika 

 

1. kompiuteris ekranze SeadgineT MA702 om-is modeli pirvel suraTze 

gamosaxuli sqemis mixedviT (an EWB-s samples katalogSi gaxseniT Ua702.ewb 

sqemuri faili) da SeiswavleT misi eleqtruli Tvisebebi: 

• Semavali signalis generatoridan miawodeT 10 hc sixSiris da 1 mlv 

amplitudis sinusoiduri rxevebi da CarTeT modelirebis reJimi. ekranze 

miiRebT Semavali da gamomavali signalebis oscilogramebs. samasStabo 

mamravlebis SedarebiT gansazRvreT gaZlierebis koeficienti. 

• SeadareTYSemavali da gamomavali signalebis fazebi da gamoitaneT daskvna, 

rodesac signali miewodeba ,,-INPUT” Sesasvlels (,,+INPUT” Sesasvleli am 

dros damiwebulia); 
• gadarTeT signali ,,+INPUT” Sesasvlelze, xolo ,,-INPUT” Sesasvleli 

daamiweT da gaarkvieT Semaval da gamomaval signalebs Soris fazuri 

Tanafardoba. gamoitaneT saTanado daskvna. 



 29

• daayeneT cvlad denze analizis reJimi da miiReT amplitudur-sixSiruli da 

fazur-sixSiruli maxasiaTeblebi. gaanalizeT miRebuli maxasiaTeblebi da  

gamoitaneT saTanado daskvna. 

• SeiswavleT calkeuli kaskadis eleqtruli Tvisebebi. 

2. EWB programis samples katalogSi გaxseniT Ua709.ewb sqemuri faili 
da ekranze gamoitaneTYMA709 (analogi K153уд3) om-is sqema. SeadareT es sqema 

adre aRweril MA702-is sqemas. gamoitaneT daskvna. SeiswavleT om-is eleqt-

ruli Tvisebebi: 

• gaxseniT oscilografi, CarTeT modelireba da miiReT om-is Semavali da 

gamomavali Zabvebis oscilogramebi. samasStabo mamravlebis SedarebiT 

gansazRvreT gaZlierebis koeficienti. 

• Semavali da gamomavali Zabvebis oscilogramebis SedarebiT gansazRvreT 

fazuri Zvra aRniSnul Zabvebs Soris. gansxvavebuli iyo Tu ara fazuri 

Zvra 1800-isagan,  rodesac signali miewodeba ,,-INPUT” Sesasvlels. 

gamoitaneT daskvna; 

• daayeneT cvlad denze analizis reJimi da miiReT MA709 tipis om-is 

amplitudur-sixSiruli da fazur-sixSiruli maxasiaTeblebi. es maxasiaTeb-

lebi SeadareT MA702 tipis om-is analogiur maxasiaTeblebs da axseniT 

gansxvavebis mizezi. 

 

 

 

 

 

 

 

laboratoriuli samuSaos angariSi 
 

 

 

studenti adgens Sesrulebuli virtualuri laboratoriuli samuSaos 

srul angariSs. laboratoriuli samuSaos angariSSi mocemuli unda iyos: 

• MA702 da MA709 tipis om-is sqemebi da maTi sqemuri Sesrulebis 

Taviseburebis mokle aRwera; 

• zemoaRniSnuli om-ebis Tvisebebis Seswavlis mizniT samuSao davalebiT 

gaTvaliswinebul Sesasrulebel punqtebze miRebuli Sedegebis aRwera da 

daskvnebi; 

• miRebuli oscilogramebi. 
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laboratoriuli samuSao #10 
 

operaciuli sqemebis gamokvleva EWB programis 

gamoyenebiT 

 

operaciul maZlierebels farTo gamoyeneba aqvs analoguri signalis 

damuSavebis procesSi. om-is mier ama Tu im funqciis Sesruleba SesaZlebeli 

xdeba sxvadasxva saxis ukukavSiris wredis damatebis Sedegad. om ukukavSiris 

ganxorcielebisaTvis specialurad SerCeul sqemur elementebTan erTad 

(kiduli elementebi), warmoqmnis funqciur bloks, romelsac operaciuli 

sqemac ewodeba. am principze aigeba: analoguri signalebis masStaburi 

gardamqmneli, amjamavi, integratori, diferenciatori da logariTmatori. 

EWB programaSi gamoyenebulia idealuri om-is umartivesi modeli sami 

sasignalo gamomyvaniT: ori Sesasvlelia (mainvertirebeli da 

aramainvertirebeli) erTi ki _ gamosasvleli. 

 

 

samuSaos Sesrulebis meTodika 
 

I. analoguri signalis masStaburi gardamqmnelis gamokvleva: 

1. om-is umartivesi modelis gamoyenebiT EWB programaSi SeadgineT 

mainvertirebeli maZliereblis modeli (sur. 1). 

E1

+

-+

R2

mV-

10kom 1Mom

In

out

0

1mV

R1

 
sur. 1 

 

pirveli suraTis mixedviT E1=1mv mudmivi signali miewodeba om-is 

mainvertirebel Sesasvlels (aRniSnulia ,,–”-iT). R2 rezistoriT xorcieldeba 

paraleluri uaryofiTi ukukavSiri. ukukavSiris siRrme damokidebulia R2/R1 
fardobaze. mainvertirebeli maZliereblis eleqtruli Tvisebebis Seswavlis 

mizniT CaatareT Semdegi samuSao: 

• gansazRvreT signalis gaZlierebis (gadacemis) koeficienti R1 da R2-is 
pirvel suraTze miTiTebuli mniSvnelobis dros gamosasvlelze 

mierTebuli mv-s Cvenebisa da Sesasvlelze miwodebuli signalis 

sididis (E1=1mv) mixedviT. daadgineT kavSiri gadacemis koeficientsa da 

R2/R1 fardobas Soris; 

• cvaleT R1 da R2 rezistorebis parametrebi da daadgineT gadacemis 

koeficientis Sesabamisi mniSvnelobebi. maT Soris R2=R1 SemTxvevisaTv-

is. gamoitaneT daskvna maZliereblis muSaobis reJimis Sesaxeb; 

• pirvel suraTze naCveneb sqemaSi Semaval wredSi CarTeT gamyofi 

kondensatori C1=1mkf (sur. 2). wredis Sesasvlelze miawodeT 1mv 

moqmedi mniSvnelobisa da 1khc sixSiris sinusoiduri signali. 

voltmetri daayeneT AC reJimSi da gazomeT Zabva gamosasvlelze da 

gadacemis koeficienti. 
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R1 R2

1Mom

~1mV,1kHz

10kom

mV

~

+

-

A B

1mkF

In C1

out

 
sur. 2 

 

• Semaval da gamomaval signalebs Soris fazuri Zvris dadgenis mizniT 

CarTeT oscilografi da miiReT Semavali da gamomavali signalebis 

oscilogramebi. gamoitaneT daskvna gadacemis koeficientisa da Semaval 

da gamomaval signalebs Soris fazuri Zvris Sesaxeb. 

2. om-is umartivesi modelis gamoyenebiT EWB programaSi SeadgineT 

aramainvertirebeli maZliereblis modeli me-3 suraTze gamosaxuli sqemis 

mixedviT. 

 
sur. 3 

 

am SeTxvevaSi uaryofiTi ukukavSiri CarTulia mainvertirebel arxSi (R1-
R2 Zabvis gamyofia). gardasaqmneli signali E1=1mlv miewodeba aramainvertir-

ebel Sesasvlels. maZliereblis Tvisebebis Seswavlis mizniT CaatareT 

Semdegi samuSao: 

• Semaval wredSi miwodebuli signalisa da gamomaval wredSi CarTuli mlv-is 

Cvenebis mixedviT gansazRvreT Semavali signalis gadacemis (gaZlierebis) 

koeficienti da Semavali da gamomavali signalebis niSnebs Soris kavSiri. 

daadgineT kavSiri gadacemis koeficientsa da R2/R1 fardobas Soris; 

• R3 winaRobis mimdevrobiT CarTeT gamyofi C1=1mkf kondensatori. mainver-

tirebeli maZliereblis msgavsad SeiswavleT aramainvertirebeli kaskadis 

muSaoba cvladi gasaZlierebeli signalis SemTxvevaSi (E1=1mlv, f=1khc). 
kerZod, gadaiReT Semavali da gamomavali signalebis oscilogramebi, 

gansazRvreT Semaval da gamomaval signalebs Soris fazuri Tanafardoba. 

• SeadgineT modeli me-4 suraTze naCvenebi sqemis mixedviT. gazomeT gamoma-

vali Zabvis sidide da gansazRvreT misi niSani. gamoitaneT saTanado 

daskvna. 
 

 

 

 

 

 

 

sur. 4 
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+
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3. om-is umartivesi modelis gamoyenebiT aageT diferencialuri maZlier-

eblis modeli (sur. 5). 

In1

out
1Mom

1mV

E1

R1

10kom

R3

+

-

mV

10kom
1Mom

In2

R2

+

R4

-

 
sur. 5 

 

aq gamoyenebulia Semavali signalis miwodebis mesame varianti, rodesac 

gardasaqmneli signali miewodeba ara erT romelime Sesasvlelsa da  saerTo 

wertils, aramed signali CairTveba orive Sesavals Soris. 

gansazRvreT diferencialuri maZliereblis signalis gaZlierebis koefi-

cienti da signalebis niSnebi. SeadareT diferencialuri maZlierebeli 

mainvertirebel da aramainvertirebel kaskadebs. 
 

II. signalebis majamebeli maZliereblis gamokvleva: 

aageT aramainvertirebeli Semkrebi maZliereblis modeli me-6 suraTze 

gamosaxuli sqemis mixedviT. 

 

-

+

-
100`komR1

E1

out

R4

+

R3

4mV-

+

100kom
100kom

R2

In1

In2

100kom

mV

E2

1mV

 
sur. 6 

 

daadgineT, rom gamomavali signali Semavali signalebis algebruli 

jamis proporciulia. amisaTvis aramainvertirebel In1 SesasvlelTan miaer-

TeT E=1mlv signali da gansazRvreT gadacemis koeficienti. amis Semdeg In2 
Sesasvlelze miaerTeT jer dadebiTi EE2=4mv Zabva, xolo Semdeg E2 = -4mv 

(SecvaleT E2 wyaros polaroba) da orive SemTxvevaSi gansazRvreT gamomava-

li signalis sidide. gamoitaneT daskvna udris Tu ara gamomavali signalis 

mniSvneloba In1 da In2 Sesasvlelebze miwodebuli signalebis algebruli 

jamisa da gadacemis koeficientis namravls. 
 

III.  sixSireze damokidebuli RC ukukavSiris wredis Semcveli operaciuli 

sqemis gamokvleva: 

1. EWB programaSi SeadgineT integratoris umartivesi modeli om-is 

gamoyenebiT, me-7 suraTis mixedviT. integratori aris mainvertirebeli 
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maZlierebeli, romelSic R2 ukukavSiris rezistori Secvlilia C1 
kondensatoriT. 

1mkF

A

R1
In

out

+

-

B

C1

~

1kom

 
sur. 7 

 

Semavali signalis wyarod gamoyenebulia marTkuTxa impulsTa 

mimdevrobis generatori, romlis Aamplituda 10mlv-ia, sixSire ki – 1khc. 

oscilografis saTanadod dayenebis Semdeg CarTeT modelirebis reJimi. 

ekranze miiRebT Sesasvlelze moqmed marTkuTxa impulsur rxevebs (zeda 

suraTi) da am signalis integrirebis Sedegs (wrfivad cvlad rxevebs qveda 

suraTze). daadgineT Semaval da gamomaval signalebs Soris fazuri 

Tanafardoba da amplitudebs Soris Tanafardoba. gamoitaneT dasabuTebuli 

daskvnebi. 

2. EWB programaSi SeadgineT umartivesi diferenciatoris modeli om-ze 

me-8 suraTis mixedviT. 

 

 
sur. 8 

 

vinaidan integrirebis da diferencirebis maTematikuri operaciebi 

urTierTSebrunebulia, EWB programaSi integratoris sqemaSi R1 da C1 

elementebis adgilmdebareobis SecvliT miiReba diferenciatoris sqema. 

garda amisa diferenciatoris sqemaze gamosaxul wredSi koreqciis mizniT 

damatebulia R*
 rezistori. 

Semavali signalis wyaros generatori CaayeneT samkuTxa formis impuls-

ebis reJimSi. sxva dayenebuli sidideebi ar SecvloT (Semavali impulsebis 

amplituda –10mlv, sixSire –1khc). 

CarTeT modelirebis reJimi. oscilografze (saTanado dayenebis Semdeg) 

gamoCndeba Semavali (zeda suraTi) da gamomavali (qveda suraTi) signalebis 

oscilogramebi. 

daadgineT Semaval da gamomaval signalebs Soris fazuri Tanafardoba da 

amplitudebs Soris Tanafardoba. 

diferenciatorisa da integratoris Semavali da gamomavali signalebis  

oscilogramebis SedarebiTi analizis safuZvelze gamoitaneT swori daskvnebi. 

20kom 1mkF

R1

~
C1

+

-

A

R*

out

B

In
50kom
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IV. logariTmatorisa da antilogariTmatoris gamokvleva: 
 

EWB programaSi SeadgineT logariTmatoris modeli me-9 suraTze 

gamosaxuli sqemis mixedviT. logariTmatori aris gaZlierebis logariTmuli 

maxasiaTebliani maZlierebeli. sqemis safuZvelia mainvertirebeli maZliere-

beli, romelSic ukukavSiris R2 rezistori Secvlilia VD1 diodiT. 

 

+

- +

-

VD1In

out
1mV

10kom

0

E1

R1

 
sur. 9 

 

modelirebis fanjaraSi daayeneT modelireba mudmiv denze: sawyisi 

sidide 1mlv, saboloo sidide – 10mlv, nazrdis biji – 1mlv. da amave fanjaraSi 

mieciT brZaneba modelirebaze (simulation). miiRebT operaciis Sedegs – 

gamomaval da Semaval signalebs Soris damokidebulebis grafiks. gaaanalizeT 

miRebuli grafikuli damokidebuleba. gansazRvreT gadacemis koeficientis 

mniSvneloba. 

antilogariTmatoris sqema miiReba logariTmatoris sqemaSi R1 
rezistorisa da VD1 diodis adgilebis SecvliT (sur. 10). 

+
In

R1

E1

10kom

+

-
0VD1

-
out

1mV

 
sur. 10 

 

modelis Sedgenis Semdeg modelirebis fanjaraSi mieciT brZaneba 

simulation. miiRebT ekranze Semaval da gamomaval signalebs Soris operaciis 

Sedegs. miRebuli grafiki unda iyos eqsponencialuri (eqsponentis formis). 

 

 

 

 

 

laboratoriuli samuSaos angariSi 
 

studenti adgens virtualuri laboratoriuli samuSaos srul angariSs, 

romelSic unda iyos mocemuli: yvela gamosakvlevi operaciuli sqema; 

TiToeul operaciul sqemaze samuSao davalebiT gansazRvruli punqtebis 

SesrulebiT miRebuli Sedegebis aRwera; samuSao davalebis punqtebiT gaTva-

liswinebuli signalebis oscilogramebi da grafikebi. analizis Sedegebi da 

daskvnebi. 
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laboratoriuli samuSao #11 
 

 

 

 

harmoniuli rxevebis generatoris gamokvleva EWB 
programis gamoyenebiT 

 

 

 

 

zogadi cnobebi 
 

 

eleqtronuli generatori mudmivi denis wyaros energias gardaqmnis 

rxevis energiad. generatoridan miRebuli rxevis xasiaTis mixedviT arsebobs: 

harmoniuli (sinusoiduri) da araharmoniuli (relaqsaciuri) rxevis genera-

torebi. virtualur laboratoriul samuSaoSi ganvixilavT harmoniuli 

rxevis generators. 

TviTaRmgznebi generatoris (avtogeneratori) sqema miiReba maZlierebl-

is sqemisagan, Semdegi ori pirobis Sesrulebis Sedegad: 

• maZlierebelSi gamoyenebuli ukukavSiri generaciis sixSireze unda iyos 

dadebiTi; 

• maZliereblis gaZliereba unda iyos sakmarisi ukukavSiris wredSi 

aqtiuri danakargebis kompensaciis mizniT. 

ukukavSirisa da gamomaval wredSi sixSiris amrCevi elementebis 

arsebobis SemTxvevaSi warmoiqmneba raRac sixSiris rxeva. generatoris 

TviTaRgznebis procesis arsi isaa, rom eleqtruli rxevis speqtrSi siTburi 

xmauris doneze arsebobs sxvadasxva rigis harmonikebi sakuTari sixSiriTa da 

faziT. aqedan erT-erTi harmonikis rxeva, romelic daakmayofilebs zemo-

aRniSnul or pirobas, maZliereblisa da ukukavSiris Caketil konturSi 

mravaljeradi gavlis Semdeg, amplitudis mixedviT Zlierdeba manam, sanam 

amplitudis zrda ar SeizRudeba danakargebiT. 

rxevis maformirebeli elementebis xasiaTidan gamomdinare erTmaneTi-

sagan unda ganvasxvaoT LC da RC harmoniuli rxevis generatorebi. 
 

 

 

 

 

 

 

samuSaos Sesrulebis meTodika 
 

 

1. EWB programaSi SeadgineT transformatoruli ukukavSiriani 

umartivesi LC avtogeneratoris modeli (sur. 1).  

avtogeneratoris sqemaSi transformatoris pirveladi gragnilis L1 
induqciuroba da C1 kondensatori warmoqmnian paralelur rxeviT konturs. 

R1  rezistori  specialuradaa  damatebuli  danakargebis  modelirebisa   da  
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VT1
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+

C3

R1

R3

3 12V

C2

 
 

sur. 1 

 

 

amplitudur TanafardobaTa kvlevis mizniT. ukukavSiris signali moixsneba 

transformatoris meoreuli gragnilidan (3-4 wertilebi) da miewodeba VT1 

veliani tranzistoris marTvis eleqtrods (Camkets). suraTze naCvenebi saxiT 

transformatoris gragnilebis mierTebis dros (,,•”-iT naCvenebia gragnilebis 

daxvevis dasawyisi) xorcieldeba dadebiTi ukukavSiri. 

LC avtogeneratoris Tvisebebis Seswavlis mizniT SeasruleT Semdegi 

samuSao: 

• CarTeT analizis reJimi cvlad denze da gamomavali rxevebis 

oscilogramis mixedviT gansazRvreT harmoniuli rxevis sixSire da 

gardamavali procesis xangrZlivoba; 

• SeamowmeT fazuri balansis pirobis Sesrulebis (dadebiTi ukukavSir-

is) aucilebloba. amisaTvis SecvaleT 1-2 an 3-4 wertilebis mierTebis 

Tanmimdevroba da darwmundiT, rom rxeva gaqreba. SeamowmeT ra 

moxdeba 1-2 da 3-4 wertilebis mierTebis Tanamimdevrobis erTdrou-

li Secvlis dros. gamoitaneT saTanado daskvnebi; 

• SeamowmeT amplituduri balansis pirobis Sesrulebis aucilebloba 

harmoniuli rxevis misaRebad. amisaTvis cvaleT R1 winaRoba da 

daadgineT R1-is mniSvneloba, romlis drosac Sewydeba rxevis 

generacia. 

• L1C1 konturis C1 kondensatoris parametris cvlilebis meSveobiT 

daakvirdiT generirebuli rxevis sixSiris cvlilebas. oscilograme-

bidan gansazRvreT rxevis sixSireebi da daadgineT maTi LLC1 
konturis rezonansul sixSiresTan Sesabamisoba. 

2. EWB programaSi SeadgineT RC avtogeneratoris modeli, sadac 

dadebiTi ukukavSiri xorcieldeba madiferencirebeli sami RC rgoliT. am 

rgolebis R da C parametrebis SerCevis Sedegad tranzistoruli maZlierebl-

is gamosasvlelTan mierTebuli, mimdevrobiT SeerTebuli, sami RC rgoli 

iZleva generatorul sixSireze gamomavali signalis 1800-ian fazur Zvras da 

axorcielebs dadebiT ukukavSirs. RC generatoris sqema mocemulia me-2 suraTze. 
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sur. 2 

 

 

RC harmoniuli rxevis generatoris eleqtruli Tvisebebis Seswavlis 

mizniT SeasruleT Semdegi samuSao: 

• EWB programaSi CarTeT modelirebis reJimi da oscilografze 

miiReT gamomavali Zabvis oscilograma. am oscilogramis mixedviT 

gansazRvreT rxevis sixSire. 

• SeamowmeT fazuri balansis piroba. amisaTvis oscilografis A da B 
arxebi miaerTeT sqemis 1 da 2 wertilebTan da daadgineT aRniSnul 

wertilebSi rxevebis fazuri Tanafardoba; 

• cvaleT RC fazis damZvreli rgolebis C tevadobis  mniSvneloba da 

daakvirdiT generirebuli rxevis sixSiris cvlilebas. oscilograme-

bidan gansazRvreT rxevis sixSireebi da daadgineT maTi Sesabamisoba 

R da C sidideebze rxevis sixSiris Teoriuli gamosaxulebis 

CR
fG π62

1
=  mixedviT gansazRvrul sixSireebTan. gamoitaneT 

saTanado daskvnebi. 

 

 

 

 

 

 

 

 

laboratoriuli samuSaos angariSi 

 
 

studenti adgens virtualuri laboratoriuli samuSaos srul angariSs, 

romelSic unda iyos mocemuli: harmoniuli rxevis generatorebis sqemebi da 

maTi mokle aRwera; TiToeul generatorze samuSao davalebiT gansazRvruli 

punqtebis Sesrulebisas miRebuli Sedegebis aRwera; oscilogramebi da maTi 

analiziს daskvnebi. 
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laboratoriuli samuSao #12 
 

 

 

 

operaciulmaZlierebliani eleqtronuli generatoris 

gamokvleva EWB programis gamoyenebiT 
 

 

 

 

arsebobs rogorc harmoniuli, ise relaqsaciuri (arasinusoiduri) 

rxevis operaciulmaZlierebliani generatorebi. Tanac operaciulmaZliereb-

liani generatoris sqemis realizacia om-ze ramdenime megaherc sixSiremde 

ufro martivad gansaxorcielebelia, vidre tranzistorianisa. es pirvel rigSi 

imiTaa ganpirobebuli, rom operaciuli maZlierebli aris marTvis orarxiani 

praqtikulad idealuri maZlierebeli. am Sesasvlelebidan martivad xorciel-

deba rogorc dadebiTi, ise uaryofiTi ukukavSiri. saWiroa mxolod sworad 

SeirCes ukukavSiris wredis parametrebi amplituduri da fazuri balansis 

pirobebis Sesrulebis TvalsazrisiT. 

 

 

 

samuSaos Serulebis meTodika 

 
 

1. gamoikvlieT relaqsaciuri rxevis generatorebi EWB programiT. 

gamokvleva CaatareT Semdegi TanamimdevrobiT: 

• EWB programiT aageT avtorxeviT reJimSi momuSave multivibratoris 

sqema sur. 1. 

 

 

 
sur. 1 

 

• CarTeT modelirebis reJimi da gadaiReT gamomavali rxevis 

oscilograma. gazomeT gamomavali rxevis sixSirე. SeamowmeT 

gazomili sixSiris 

⎟
⎠
⎞
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⎛ +
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f  Teoriuli gamosaxulebis 
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+

-

~

800kom

out

LM101A

50kom

C1

R1

R2

R350kom

50pF



 39

• cvaleT multivibratoris R1, C1, R2 parametrebi da SeiswavleT 

aRniSnuli parametrebis gavlena generirebuli rxevis sixSireze da 

generaciis mdgradobaze; 

• EWB programiT aageT funqciuri generatoris modeli me-2 sqemis 

mixedviT. generators aqvs ori gamosasvleli: out1 gamosasvlelze 

miiReba marTkuTxa formis rxeva, xolo out2 gamosasvlelze – 

samkuTxedis formis. CarTeT modelirebis reJimi da oscilografi-

dan gadaiReT  gamosasvlelze miRebuli rxevis oscilograma; 

 

 

 

 

sur. 2 

 

 

• cvaleT C1, C2, R1, R4, R5 parametrebi da SeiswavleT aseTi TviTmer-

xevi sistemis eleqtruli Tvisebebi. 

2. gamoikvlieT om-is bazaze agebuli harmoniuli rxevis generatori. 

gamokvleva CaatareT Semdegi TanamimdevrobiT: 

• EWB programaSi om-ze aageT harmoniuli rxevis generatori vinis 

bogas gamoyenebiT me-3 suraTze naCvenebi sqemis mixedviT. 

 

 
 

 

sur. 3 
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vinis boga agebulia mimdevrobiT SeerTebul R1, C1 da paralelurad 

SeerTebul R2, C2 elementebze. vinis bogas saSualebiT xorcieldeba sixSireze 

damokidebuli dadebiTi ukukavSiri. amplituduri da fazuri balansis piroba 

sruldeba gansazRvrul sixSireze, kerZod, rodesac 

 

           

21212
1

CCRR
f

π
=                                       (1). 

 

es sixSire generirebuli rxevis sixSirecaa. 

• CarTeT modelirebis reJimi da oscilografis arxebis saTanado dayene-

bis Semdeg gadaiReT aramainvertirebel Sesasvlelsa da gamosasvlelze 

arsebuli rxevebis oscilogramebi. gazomeT gamosasvlelze rxevis 

sixSire da SeamowmeT misi Sesabamisoba (1) gamosaxulebiT miRebul 

mniSvnelobasTan. 

• cvaleT vinis bogas R1, C1 parametrebi da gansazRvreT generirebuli 

rxevis sixSiris damokidebuleba am parametrebze; 

• gamorTeT gamomasasvlelze rxevis amplitudis SemzRudveli VD1-E1 

wredi da gadaiReT rxevis oscilogramebi gamomasasvlelze. miRebuli 

oscilogramebis mixedviT gamoitaneT daskvna. 

 

 

 

 

 

laboratoriuli samuSaos angariSi 
 

 

 

 

studenti adgens Catarebuli virtualuri samuSaos srul angariSs, 

romelSic unda iyos: gamosakvlevi generatorebis sqemebi da maTi mokle 

aRwera, samuSao davalebiT gaTvaliswinebuli punqtebis SesrulebiT miRebuli 

Sedegebis aRwera, oscilogramebi, maTi analizi da daskvnebi. 
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laboratoriuli samuSao #13 

 

aqtiuri filtris gamokvleva 
 

laboratoriuli samuSaos mizania EWB programis gamoyenebiT aqtiuri 

filtris amplitudur-sixSiruli maxasiaTeblis Seswavla. 
 

samuSaos Sesrulebis meTodika 
 

1. SeiswavleT salen-keis struqturis dabali sixSiris filtris 

amplitudur-sixSiruli maxasiaTebeli K(db)=ƒ(F). 
 

 samuSao SeasruleT Semdegi TanamimdevrobiT: 

• EWB programaSi SeadgineT salen-keis struqturis mqone dabali 

sixSiris aqtiuri filtris modeli (sur. 1). 

sur. 1 
 

• bode-ploteris gamoyenebiT gadaiReT amplitudur-sixSiruli maxasia-

Tebeli. amisaTvis “Instruments” meniudan amoirCieT bode-ploteri 

( piktogramis mixedviT). ploteris Sesasvleli (in) miaerTeT aqtiuri 

filtris SesasvlelTan (In), romelTanac amave dros mierTebulia 

funqciuri generatoris gamosasvleli. ploteris gamosasvleli (out) 
miaerTeT aqtiuri filtris gamosasvlelTan; 

• sqemis Sedgenis Semdeg amplitudur-sixSiruli maxasiaTeblis misaRebad 

kursoris isari daayeneT bode-ploteris grafikul gamosaxulebaze da 

orjer daaWireT Tagvis marcxena klaviSze.  

• amplitudur-sixSirul maxasiaTebelze moxerxebuli dakvirvebis uzrun-

velsayofad ganSladobis RerZebze winaswar unda SeirCes modelirebis 

diapazoni amplitudis sawyisi (F) da saboloo (I) mniSvnelobebis 

mixedviT da Semdeg moxdes modelirebis reJimis CarTva; 

• amplitudur-sixSiruli maxasiaTeblis mixedviT gansazRvreT: 1) sixSireTa 

gatarebis zolis zRvruli sixSire (sixSire, romlis drosac gadacemis 

koeficienti 3 db-is tolia); 2) sruli Sekavebis sixSire da gadacemis 

koeficienti decibelobiT am sixSireze; 3) amplitudur-sixSiruli 

maxasiaTeblis daxriloba _ db/dek.-obiT sixSireTa CaxSobis zolSi. 

daadgineT R da C elementebis parametrebis gavlena wina punqtSi CamoTvlil 

parametrebze. amisaTvis SecvaleT R1 da R2 winaRobebi (nacvlad pirvel 
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suraTze naCvenebi sidideebisa aiReT: R1=21.16224k; R2=1.19696MEG) da 

gadaiReT amplitudur-sixSiruli maxasiaTebeli. gansazRvreT wina punqtSi 

miTiTebuli sidideebi. 

• SeadgineT modeli me-2 suraTze naCvenebi sqemis mixedviT (ori filtri 

kaskaduradaa SeerTebuli) da gadaiReT amplitudur-sixSiruli maxasia-

Tebeli.  

 

sur. 2 
 

• gaaanalizeT miRebuli amplitudur-sixSiruli maxasiaTeblebi da Sea-

dareT aqtiuri filtrebis ZiriTadi maxasiaTebeli sidideebi (sur. 1 da 

sur. 2)  

• SeadgineT tolkomponentebiani da bateruortis maxasiaTeblis mqone 

salenisa da keis aqtiuri filtris modeli (sur. 3) 

sur. 3 
 

• aageT aseTi filtris amplitudur-sixSiruli maxasiaTebeli da gansazRv-

reT gatarebis zRvruli sixSire da maxasiaTeblis daxriloba sixSireTa 

CaxSobis zolSi; 

• salenisa da keis filtris tolkomponentebian sqemaSi SecvaleT R da C 
parametrebi ise, rom filtrs aRmoaCndes CebiSevis gadacemis 
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maxasiaTebeli 1 db-is toli uTanabrobiT. amisaTvis sqეmaSi CasviT 

R1=R2=R=1.941kΩ;   C1=C2=C=20NF; Ra=10kΩ;  Rb=9.41kΩ. 
• aageT aseTi filtris amplitudur-sixSiruli maxasiaTebeli; gansazRv-

reT gatarebis zolis zRvruli sixSire da maxasiaTeblis daxriloba 

sixSireTa CaxSobis ubanze. 
 

2. SeiswavleT maRali sixSiris aqtiuri filtris amplitudur-sixSiruli 

maxasiaTebeli K(db)=F(ƒ). 
samuSao SeasruleT Semdegi TanamimdevrobiT: 

• EWB programaSi SeadgineT maRali sixSiris filtris modeli me-3 

suraTze gamosaxuli sqemis mixedviT.  

sur. 4 
 

• bode-ploteris gamoyenebiT gadaiReT amplitudur-sixSiruli maxasiaTe-

beli davalebis 1 punqtSi aRwerili TanamimdevrobiT da CaatareT 

miRebuli maxasiaTeblis analizi dabali sixSiris aqtiuri filtris 

msgavsad. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sur. 5 



 44

 

•  EWB programaSi SeadgineT tolkomponentebiani maRali sixSiris aqti-

uri filtris modeli CebiSevis maxasiaTebliT, me-5 suraTze naCvenebi 

sqemis mixedviT. maxasiaTeblis uTanabroba iyos 2db-is toli. amisaTvis 

sqemaSi CasviT C1=C2=C=10NF; R1=R2=R=2.965kΩ; Ra=10kΩ; Rb=11.34kΩ    

parametrebis mqone komponentebi. 

• bode-ploteris gamoyenebiT gadaiReT amplitudur-sixSiruli maxasiaTe-

beli. gansazRvreT gatarebis zolis zRvruli sixSire da maxasiaTeblis 

daxriloba sixSiris CaxSobis ubanze. 
 

3. SeiswavleT paralelurukukavSiriani filtris amplitudur-sixSiruli 

maxasiaTebeli K(db)= ƒ (F). 
samuSao SeasruleT Semdegi TanamimdevrobiT: 

• EWB programaSi SeadgineT paralelurukukavSiriani zolovani aqtiuri 

filtris modeli (ix. sqema sur. 6); 
• EWB programaSi arsebuli bode-ploteris gamoyenebiT gadaiReT 

amplitudur-sixSiruli maxasiaTebeli; 
• gansazRvreT qvეda F1z da F2z zRvruli sizSireebi agreTve F0 saSualo 

centraluri sixSire. SeamowmeT sruldeba Tu ara cnobili Teoriuli 

gamosaxuleba: 
 

28180 FFF =  

 

 

sur. 6 
 

• gansazRvreT filtris vargisoba 

Q=F0/( F2z-F1z) 
• SeamowmeT R1 da R3 winaRobebis gavlena filtris vargisobaze. am 

mizniT R1 da R3-is sqemaze mniSvnelobebi cvaleT mcire farglebSi da 

gansazRvreT vargisobis Sesabamisi mniSvnelobebi. 
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laboratoriuli samuSaos angariSi 

 

studenti adgens Sesrulebuli virtualuri laboratoriuli samuSaos 

srul angariSs. angariSSi mocemuli unda iyos: 

• gasaanalizebeli aqtiuri filtrebis principuli sqemebi; 

• miRebuli amplitudur-sixSiruli maxasiaTeblebi da maTi analizi; 

• amplitudur-sixSirul maxasiaTeblebze filtris elementebis parametre-

bis gavlenis aRwera; 

• amplitudur-sixSiruli maxasiaTeblebis dawvrilebiTi SedarebiTi 

analizi. 
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