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     naSromSi ganxilulia Tanamedrove eleqtronuli avtomatikaSi 

gamoyenebuli mowyobilobebis principialuri eleqtruli sqemebi, 

aRwerilia maTi moqmedebis principebi, zogierTi maTganisTvis moyvanilia 

konstruqciuli naxazebi. warmodgenilia: Zabvis stabilizatorebi, 

xmovani sixSiris maZliereblebi, logikuri msinjavebi, sxvadasxva saxis 

gardamqmnelebi, akumuliatoruli dammuxtavebi, obieqtTa damcavi 

mowyobilobebi, trenaJorebi, taimerebi, signalizatorebi, sxvadasxva 

saxis indikatorebi, lazeruli teqnikis elementebi, naZvis xis cimcimebi, 

funqcionaluri generatorebi, fotoeleqtruli teqnikis elementebi, 

metalismZebnelebi, musikaluri avtomatebi, sensoruli teqnikis 

elementebi, gamzomi mowyobilobebi, eleqtruli zarebi, velis 

indikatorebi, termoregulatorebi, Zravis regulatorebi, termostatebi 

da mravali sxva saxis daniSnulebis mowyobiloba. 

     Ddamxmare saxelmZRvanelo gankuTvnilia profesionaluri 

momzadebisa da bakalavriatis studentebisaTvis, eleqtronikis dargSi 

momuSave dammuSaveblebis, gamomyeneblebisa da momsaxurebis 

specialistebisaTvis, da agreTve kvalificiuri radiomoyvarulebisaTvis.  
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redaqtoris winasityvoba 

     eleqtronuli teqnikis farTo gamoyenebam adamianTa 

saqmianobis yvela dargSi migviyvana iqamde, rom yovelwliurad iqmneba 

mravalaTasobiT sxvadasxva saxis cifruli da analogiuri eleqtruli 

sqemebi. informacia maTi sqemoteqnikis Sesaxeb Tavmoyrilia ZiriTadaT 

safirmo saxelmZRvaneloebSi, nawili qveyndeba mravalricxovan 

periodul gamoSvebaSi. xSirad studentisisTvis da Camoyalibebuli 

inJiner-sqemoteqnikosisTvisac ki  Znelia orientacia am mudmivad zrdad 

informaciul nakadSi. 

     warmodgenil wigns SeuZlia mniSvnelovani daxmareba gauwios 

studentebs, kvalificiur radiomoyvarulebs, damwyeb inJiner-

dammuSaveblebs, aZlevs ra maT SesaZleblobas gaecnos didi raodenobiT 

sxvadasxva gamoyenebis mqone praqtikul eleqtrul mowyobilobebs. 

     wignis Taviseburebas warmoadgens is, rom igi Seicavs ara 

mowyobilobis eleqtrul principialur sqemebs,  aramedmaT maT teqnikur 

maxasiaTeblebs, muSaobis principis  aRwerilobebsa da komentarebs, 

muSaobis reJimebis analizs. mravali maTgani aRWurvilia konstruqciuli 

zomebiT, sabeWdi dafebis trasirebis naxazebiT, rac amartivebs 

momxmareblebis samuSaos. mowyobilobebSi miTiTebulia agreTve 

gamoyenebuli elementebis tipebi da umravles SemTxvevaSi moyvanilia am 

elementebis Semcvleli elementebis dasaxelebebic.                  

     damxmare saxelmZRvanelo warmoadgens statiebis krebuls, 

romelic momzadebulia/Targmnilia stu-s informatikisa da marTvis 

sistemebis fakultetis, marTvis sistemebisa da robototeqnikis 

mimarTulebis, profesionaluri momzadebisa da bakalavriatis 

studentebis mier bolo sami wlis ganmavlobaSi. wyarod aRebulia 

Jurnal “Радио”-s nomrebSi bolo aTi wlis manZilze gamoqveynebuli 

masalebi. A 

     damxmare saxelmZRvanelos gamoqveyneba studentebis 

TanamonawileobiTa da TanaavtorobiT, Cveni azriT damatebiTi stimuli 

iqneba studentisaTvis saswavlo masalis Seswavlasa da aTvisebaSi, rac 

xels Seuwyobs ufro maRalkvalificiuri profesionaluri kadrebis 

momzadebas da amasTanave sxva analogiur saganmanaTleblo centrebTan 

mimarTebaSi konkurentunariani garemos formirebas.  

redaqtori    jemal grigalaSvili 
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       maCveneblis bazaze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337 
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  104. CiteiSvili lia, jg. 608.825 _ pk–s kontrolerebTan SekavSirebis  

      mowyobiloba mimdevrobiTi arxiT. . . . . . . . . . . . . . . . . . . . . . . . . . 340   
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    indikatori . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 356 

111. weveliZe irakli, jg. 608.821 – macivris Ria karebis  

    signalizatori. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .363 

112. Wareli gurami, jg. 108.860 _ mimRebi induqciuri xveulas gareSe . . 365 

113. javaxiSvili ana, jg. 608.020 _ misadgami akumuliatoris  

    Sesamowmeblad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .368 

114. javaxiSvili ana, jg. 608.020 _ Termometri. . . . . . . . . . . . . . . . . . . .370 

115. janikaSvili gari, jg. 108.925.2 – Suqura Sinauri cxovelebisaTvis. .374 

116. jinWaraSvili gvanca, jg. 608.825 _ Termoregulatori . . . . . . . . . . .375           

117. jinWaraSvili gvanca, jg. 608.825 _ erTi Termoregulatori   

    ramodenime obieqti. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .378 
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      MAX242 mikrosqemaze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .385 

120. redaqtorisagan, – kibis nakveTuris ganaTebis avtomaturi  

     gamomrTveli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 388  

121. redaqtorisagan. – ganaTebis marTvis avtomati. . . . . . . . . . . . . . . . .389 
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      mikrosqemebTan muSaobis dros. . . . . . . . . . . . . . . . . . . . . . . . . . . . .392 
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1. maRalvoltiani tranzistorebis Sesamowmebeli        

mowyobiloba 

amisulaSvili nino  

     naxevargamtari xelsawyos Semowmeba, gansakuTrebiT ki im 

SemTxvevaSi Tu radiobazarzea SeZenilni, aramarto sasurveli, aramed 

aucilebelicaa, radgan SeiZleba xelSi SegrCeT wundebuli anda yalbi 

detali. warmodgenili mowyobiloba ASesrulebulia rogorc 

misayenebeli nakeToba cifruli an analoguri gamzomi xelsawyosadmi da 

SesaZleblobas iZleva swrafad gnisazRvros naxevargamtaris 

gadasasvlelis Sesabamisi dasaSvebi uku Zabvis maqsimaluri mniSvneloba.     

     cnobilia rom naxevargamtariani  xelsawyos gamocda 

analoguri an cifruli multimetriT ar iZleva srul garantias maTi 

gamarTulobis Sesaxeb, da es gamowveulia im dabali Zabvis gamo 

romliTac xdeba maTi Semowmeba. cxadia rom mZlavri maRalvoltiani 

xelsawyoebis Sesamowmeblad ar gamodgeba dabalvoltiani 

tranzistorebis (КТ315Б, КТ315А) SemowmebisTvis gankuTvnili „mSinjavebi“.  

     yuradsaRebia agreTve, rom Tu Sesamowmebel tranzistors uku 

deni sagrZnoblad maRali aqvs miTiTebuli vidre cnobarSia Cawerili, 

maSin igi araTu  uxarisxo ekzempliari SeiZleba aRmoCndes, aramed 

yalbic, anu erTi tranzistoris magivrad imave korpusSi moTavsebuli 

iyos raRac sxva tipis tranzistori.     

     warmodgenili mowyobiloba gankuTvnilia nebismieri 

struqturis biporialuri tranzistorebis uku denis gasazomad 50 ... 600 

v. B Zabvis mniSvnelobebisaTvis. amave xelsawyoTi SeiZleba gaizomos 

mmarTveli diodebis, tiristoris, simistorebis uku denebi da agreTve 

ganisazRvros  gazganmmuxtveli naTurebis maRalvoltiani 

stabilizatronebisa   da varistorebis muSa Zabvebi. 

     mowyobilobis principialuri sqema mocemulia Nnax. 1 – ze. 

cvladi Zabva 220 vB kvebis gamomrTvel SB1.1 - is da R1,  R2 rezistorebis 

gavliT miewodeba erTnaxevarperiodian gammarTvel VD1, VD2 diodebs, 

romlebic CarTulia Zabvis gaormagebis sqemiT. Tu rezistor R2 - s 

cocia imyofeba naxazze naCvenebi sqemis mixedviT zeda mdgomareobaSi, 

maSin TiToeuli C1, C2 kondensatorTagani imuxteba daaxlovebiT qselis  

Zabvis amplitudur mniSvnelobamde, anu 300 voltze odnav metze. 
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amasTanave regulirebadma mudmivma Zabvam R8 da R9 rezistorebis, sqemis 

mixedviT, marcxena  gamomyvanze SeiZleba miaRwios 600 volts.B   

 
Nnax. 1 

R3, R4 rezistorebi gankuTvnilia C1, C2  kondensatorebis 

ganmuxtvis dasaCqareblad kvebis wyaros gamorTvis SemTxvevaSi. neonis 

naTura HL1 ainTeba maSin, roca maszed modebuli Zabva 100 volts 

gadaaWarbebs. R6, R7 da PAI mikroampermetrze agebulia umartivesi 

voltmetri, romelic dagraduirebulia 600 v skalaze. R8, R9 rezistorebi 

zRudaven dens 6 ma - mde datvirTvis mokle CarTvisas. maTzed gafantuli 

simZlavre  3,6 vt-ia. 

      HL2 Suqdiodi, romelic axdens p-n gadasasvlelis uku denis 

zrdis indicirebas, iwyebs naTebas 100 mka – ze odnav metiA  denis 

arsebobisas. (sasurvelia SeirCes Suqdiodi romelsac eqneba udidesi 

Suqnakadi umciresi denis dros). siliciumis diodi  VD3  icavs CarTul 

mikroampermetrs gadatvirTvisagan. 

     mowyobilobaSi gamoyenebulia Sesabamisi simZlavris mudmivi 

MLT rezistorebi. cvladi R2 rezistori 1 vatiani СП1 – is tipisaaBM 

wrfivi maxasiaTebliT. zogierTi mudmivi rezistori gamoyenebulia 

momatebuli simZlavris, rac aixsneba maTi muSaobiT maRali Zabvebze. 

     C1, C2  kondensatorebi oqsiduria K50-7, K50-27 tipebis, anda 

analogiurebi aranakleb 350 v-ze. SeiZleba gamoyenebul iqnas 2,2 mkf-is 

tevadobis arapolaruli K73-17  tipis kondensatorebi aranakleb 400 v-ze 

an analogiurebi.  

     VD1 –VD3  diodebi SeiZleba Seicvalos nebismieri sxva dabal 

simZlavriani siliciumis diodiT, romelTa dasaSvebi ukuZabva ar iqneba 

700 v-ze naklebi. 

     HL1  neonis naTura SeiZleba aRebul iqnas nebismieri tipis, 

sakmarisi naTebis simkveTriT araumetes 250 v denis arsebobisas. Kkvebis 
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gamomrTveli SB1 SeiZleba aRebul iqnas nebismieri, Rilakis tipis 

(fiqsaciis gareSe), muSa ZabviT aranakleb 250 v - isa. 

        PA1  mikroampermetri aRebulia M4761  tipis  CarCos winaRobiT 

1 kom. misi Secvla SeiZleba nebismieri sxva tipiT, romlis isaric 50-300 

mka denis dros sruladA gadaixreba. magaliTad,  M68501, M4260, M4204. 

magram, aseTi Secvlisas SeiZleba saWiro gaxdes R6, R7 rezistorebis  

winaRobebis arsebiTi koreqtireba. 

     konstruqciulad mowyobiloba SeiZleba moTavsdes 100X150X30 

mm - is plastmasis korpusSi. R2 rezistoris RerZze aucileblad unda 

davayenoT plastmasis saxeluri. Mmowyobiloba, misi xSiri gamoyenebis 

SemTxvevaSi SeiZleba aRiWurvos polarulobis gadamrTveliT “n-p-n” da 

“p-n-p” tipis tranzistorebis SemowmebisaTvis. imasTan dakavSirebiT, rom 

Tavidan iqnas acilebuli denis mier adamianze miyenebuli dazineba, 

gazomvisas deni kvebis wredSi SezRudulia, xolo operatoris xelebi ki 

dakavebuli: erTdroulad unda daeWiros kvebis wyaros CamrTvelsa  da 

daregulirdes Zabva datvirTvaSi. amitomac konstruqciiT 

gaTvaliswinebulia naxevargamtari xelsawyos Zabvis qveS myofi 

gamomyvanebis fiqsacia SemaerTebeli klemebiT an marwuxebiT.  

    sanam naxevargamtaruli xelsawyoebi gamoicdeba mis maqsimalur 

Zabvaze, mainc mizanSewonilia maTi ZiriTadi parametrebis Semowmeba 

Cveulebrivi ommetriT, riTac ganTesili iqneba defeqturi elementebi 

pirvelsave  etapze. tiristoris Semowmebisas mas miuerTeben “n-p-

n”NtipisPN struqturis mqone tranzistoris gamomyvanebs, amasTanave 

marTvis eleqtrods SeuerTeben bazis gamomyvans. 

    simistors amowmeben modebuli  Zabvis poliarulobis ori 

variantisTvis, amasTan CaurTavs toveben marTvis eleqtrods. X1, X2 

budeebTan aerTeben nebismieri konstruqciis mikroampermetrs.  

gansakuTrebiT mosaxerxebelia cifruli multimetris gamoyeneba. X3, X4 

kontaqtebTan SeiZleba SeuerTdes damatebiTi voltmetri.  

      gamosacdeli Zabva unda gaizardos TandaTanobiT, Tan unda 

gakontroldes uku denis zrdis procesi sazomi xelsawyoTi anda 

Suqdiodis naTebaze dakvirvebiT. 

     tranzistorebis korpusebis mravalferovnebis gamo Znelia 

saerTo rekomendaciis gacema maTi mowyobolobasTan misaerTeblad. 
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SeiZleba tranzistoris gamomyvanebs ubralod mierCilos sadenebi. 

amasTan aucilebelia ori pirobis Sesruleba: mowyobilobasTan 

yovelgvari mierTeba unda ganxorcieldes gamorTuli kvebis SemTxvevaSi, 

(mowyobiloba ar aris izolirebuli qselidan) da filtris 

kondensatoris sruli ganmuxtvis SemTxvevaSi. 

     zogjer, SeiZleba sakmarisi ar aRmoCndes uku denis gazomva 

mxolod oTaxis temperaturaze, aseT SemTxvevaSi tranzistori an sxva 

romelime naxevargamtaruli xelsawyo SeiZleba gacxeldes 

eleqtrofeniT.  

     testirebis rezultatebi SeiZleba gamoyenebul iqnas 

naxevargamtaruli xelsawyoebis ufro metad windaxedul SerCevisas 

dasaSvebi Zabvis mniSvnelobis maragis sakmarisobis mixedviT.  

     redaqtorisagan: gamzomi wredebis qselTan galvanuri kavSiris 

gamoricxvis mizniT  mizanSewonilia xelsawyo SeerTebul iqnas masTan 

gamyofi transformatoris gavliT. 

wyaro: Радио, 2003,  № 3, с. 22 

 

2. distanciuri marTva 

 oTar askarovi 

    jurnal „radioSi“ gamoqveynda arc ise cota aRweriloba 

marTviT mowyobilobebze. qveviT warmodgenilia sqematurad awyobili 

distancionuri marTviTi mowyobiloba, romelSic Sedis aTi  datvirTva, 

es mowyobiloba aris awyobili sam mikrosqemaze,da gadaketeba ar aris 

saWiro. 

 es mowyobiloba SeiZleba iyos gamoyenebuli magnitofonebSi da 

televizorebSi pultis daxmarebiT.ZiriTad upiratesoba  sistemaSi unda 

mieqces imasac  rom blokTan SesaerTebisas sakmarisia ori 

marTuli,miuxedavad imisa rom ar aris damokidebuli arxebis 

raodenobaze. 

aRweril mdgomareobaSi  es mowyobiloba unda ganixilos,rogorc 

ZiriTadi marTviTi sistema.ise magaliTad,aq ar aris dafaruli 

kvanZebi,cifruli mTvlelebis da reles gamoyeneba. 

signalis misacemad SeiZleba iyos gamoyenebuli 

tumblerebi.Rilakuri 
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gamomrTvelebi 

 

 

  

 mowyobiloba(ix,naxazi)struqturulad iyofa or nawilad–

pirveli emorCileba brZanebas meore ki  aRmasrulebeli aris. 

brZanebis nawilSi igi(Semoxazulia punktirad)elementebze DD2.2,DD2.3 

aris awyobili taktikuri generatori,mTvlelze DD1 da Rilakebze 

 SB1-SB10–brZanebis Sifratori. 

mTvleli DD1  Semsrulebel nawilSi aris brZanebis deSifratori. 

Zabvis miwodebis dros jaWviR1C1(C3R4) aformirebs impuls,romelic 

anulovanebs mTvlels DD1(DD3).rogorc warmodgenilia sqemaze orive 

mTvleli aris SeerTebuli saerT qvebis wyarosTan,amastan erTad 

gamyvanebis ricxvTa raodenoba udris sams,Tu miviRebt  

 ganulebis Semdeg gamosasvlel 0 gamomTvlelebze DD1 da 

DD3,gamoCndeba maRali done da danarCen cxraze dabali. 

Semsvlel blokirebul elementze DD2.1 maRali donea,gamomsvlelze 

dabali,ris Sedegadac traktuli generatori aris datormuzebuli. 

aseT mdgomareobaSi mowyobilobas CarTuli aqvs 

gadatvirTva,romelic SeerTebulia gamsvlelTan 0 mTvleltan 

DD3,danarCeni gadamtvirTvelebi gamorTulia. 

 Tu davaWert Rilaks SB6 magaliTad( DD1)magali donea 

gamomsvlelze blokirebul elemenze DD2.1 Seicvleba dabal 

doneze.generatori daiwyebs muSaobas,da misi impulsebi meore 

blokirebul ementebis gavliT DD2.4 xelis SeuSlelad gaivlian 

Semosasvleltan.CN mTvlelebis DD1 da DD2. 
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yovelive impulsi generatorSi gaadidebs mTvlelebis mdgomareobas  

erTze.ris Sedegadac  magali done  gamoitans gamosasvlelze 1,2,3,4 da 

ase Semdeg. 

 rogorc maRali done gamoCndeba gamosasvlelze 5 

mTvlelze,elementi DD2.1 gadairTveba nulovan mdgomareobaSi da blokavs 

generators.aseT mdgomareobaSi generators SeuZlia ikos didi xniT. 

  Tu davWerT Rilaks didi nomriT generatori isev daiwyebs 

muSaobas,da mas Semdeg roca mTvlelebi miaRweven  daWeril Rilakis 

mniSvnelobas,isev gaCerdeba generatori.Tu davaWerT Rilaks SB1 maSin 

mTvlelebi gadaaWarbeben TavianT mnsiSvnelobebs ris Sedegadac 

generatori daiblokeba nulovan mdgomareobaSi.mowyobilobas ar 

eSininia,erTdroulad ramodenime Rilakis daWeris,am SemTxvevaSi 

imuSavebs Rilaki dabali doniT. 

rogorc zeviT iyo moxsenebuli maRali done manama gamoCndeba 

mTvlelis gamosvlelTan DD3 <<sruldeba>>rigrigobiT yvela 

gamosasvleli.magram yvela SeerTebuli masTan yvela gadatvirTva(rele 

an eleqtro magnitebi,rogorc wesi,muSaobas ver aswreben,radganac 

generatoris siswrafe sakmaod maRalia–daaxloebiT 500herci, 

sxvanairad rom vTqavat inpulsebis xangZlioba mTvleleTan udris 

2mks,Tu gadatvirTva sargeblobs Zalian didi muSoabiT,maSin unda 

mieqces yuradgeba RC-jaWvs. 

 mowyobilobaSi,garda imisa rac naCvenebia sqemaze,SegviZlia 

gamoviyenoT mokrosqemebi K176,K564,KP1561. 

  

Радио, 2003,  № 9, с. 43 

 

3. momxmarebelTa rigrigobiT CarTvis 

mowyobiloba 

askarovi oTari 

     cobilia, rom moklevadian  qseluri Zabvis gamorTvis an 

gadasvla sarezervo Zabvaze, umetesi საყოფაცხოვრებო da samrewvelo 

kondicionerebi iTxoven sam wuTian gadatvirTvas,ganmeorebiT 

CarTvisTvis. Agarda amisa, haeris kondicionirebis sistemebSi, sadac 

moTavsebulia didi raodenobis eleqtronuli Zravebi, erTdrouli 

 15



gaSveba ar aris sasurveli, rogorc ase maTi jamuri damwyebi, berjer 

aWarbebs da ris Sedegadac SeiZleba moxdes qselis gadatvirTva, 

SemoTavazebuli mowyobiloba-samarxiani taimeri- 

uzrunvelyofs avtomatur gamZleobas da alternatiul SeerTebas 

sam jgufa qselTan. 

 

 

N 

 

     taimeri martivia, awyobilia xelmisawvdom detalebisgan, da 

ar iTxovs gardaqmnas.  misi sqema naCvenebia nax. “taktobrivi 

impulsebi”, romlic daformda Zabvisgan 6.3 HhercebSi 50.  R1VD1 

meSveobiT MSmiTTa trigerebiT elementebze DD2.2  DD2.3. miiRwevian 

gamyof SesasvlelTan (mTvlelebi DD1, DD3, DD4) saerTo gamoyofTa 

koeficientia -1000 cvladi Zabvis 6,3 miiRebe qselis meSveobiT,romelic 

araris naCvenebi sqemaze. 

     komutacionaluri mowyobiloba,romelic CarTulia 

registrTa me-6 gamsvlelTan DD5 , igi Sedgenilia optronisgan U1, 

diodur xidisgan VD2-VD5  da sismistorisgan sadac taimeris pirveli 

CarTvis SemTxvevaSi semistori VS1.xuravs kvebis  jaWvs ლიკვიდაცია 

samfaza kontaktoris KM1 ПМА-3/02. 
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      მაღალი დონის შესაძლებლობა გამოდის D DD5 რეგისტრიდან 

romelic gvaZlevs saSvalebas vimorCiloT SuqTadioodiT U1 damatebiTi 

Zalebis gareSe. 

gamomSvlelTa 5 da 4 registri aerTiaebs komutacionalur 

kvanZebs  DD5. 

    kvanZebi SeiZleba iyos gamoyenebuli sxva da sxva sqmebiT 

magram blokireba maTSi unda iyos aucileblaT yuradRebaSi. 

radio # 9, 2003, c. 43 

 

 

4. bgeriTi sixSiris sasinji generatori 

aRniaSvili daviTi 

     SemoTavazebuli generatori sasargebloa  sxvadasxva saxis 

eleqtro akustikuri mowyobilobSi dazianebuli nawilebis aRmosaCenad.  

igi saSvalebas gvaZelvs mivawodoT xmovani signalis Zabva Sesamowmebeli 

mowyobilobis sxvadasxva wertilebSi, mikrofonis  Sesasvlelidan 

dawyebuli da amis meSveobiT movZebnoT gafuWebuli kaskadi anda 

stereofonuri aparatis arxi.  

    generatori Tavis gamosasvlelze uzrunvelyobs sworkuTxa 

inpulsebis gamomuSavebas 2 - is gamWolobiT (meandra) da bgeriTi 

diapazonis saSvalo sixSiriT (1000 ... 1200) hc - amde. impulsebis 

amplituda fiqsirebulia: 1 mv, 100 mv an 0.7 v. doneebze. stereoarxebis 

Sesamowmeblad generators aqvs ori gamosasvleli signalis 

damoukidebeli CarTviT. gamosasvleli signalis amplituda orive 

gamosasvlelze erTnairia.    

    signalis sworkuTxa forma saSvalebas gvaZlevs, osilografis 

arsebobis SemTxvevaSi, inaxos mowyobilobis amplitudsixSiruli da 

fazursixSiruli maxasiaTeblebi da aseve gairkves misi modrekileba 

TviTaRgznebisaken [1]. 

generatoris sqema naCvenebia nax. 1 - ze. generatori awyobilia 

simetriuli multivibratoris [2] sqemis mixedviT VT1 da VT2 

tranzistorebze. sasurvelia maTi koeficienti denis gadacemis mimarT 

iyos aranakleb 50 - is. generaciis sixSire ganisazRvreba  R3, R4, C1 da C2 

elementebiT. meore tranzistoris koleqtoris datvirtva Sedgeba sami 
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rezistorisgan, romlebic qmnis gamomavali Zabvis gamyofs. SA2 da SA3 

gadamrTvelebiT yendeba gamomavali Zabvis amplituda, xolo SA4 da SA5 

gadamrTvelebiT  signali miewodeba saWiro gamosasvlels. 

gadamrTvelebad gamoiyeneba MT1 tumblerebi. 

 

 

Nnax. 1G 

 

Suqdiodi HL1 asrulebs ramodenime funqcias. R1 rezistorTan erTad 

igi astabilizirebs multivibratoris kvebis Zabvas, indicirebs 

generatoris CarTulobze da akumulatoruli batareiis mdgomareobze.  

misi sikaSkaSis Semcireba miuTiTebs imaze, rom droa damuxtul iqnas 

batareiebi. 

     generatoris kveba warmoebs ori diskuri akumliatorebiT D-

0.25.  es uzrunvelyofs sufTa gamsasvlel signalebs  yovelgvari 

zedmeti minarevebisa da cvladi denis fonisagan. Aamave mizniT 

generatori  moTavsebulia metalur korpusSi, xolo gamomavali 

mavTulebi ki ekranirebulia. 

     generatoris damuxtvisaTvis gamoyenebulia mowyobiloba, 

romlis sqemac moyvanilia nax. 2 – ze. cvladi denis wredSi gamoyenebuli 

C1 Camqrobi kondensatori zRudavs damuxtvis dens dasaSveb donemde, 

xolo R2 da R3 rezistorebi zRudaven denis SesaZlo naxtomebs 

CarTvisas da qselSi Zabvis ryevebis dros. VD5 stabilitroni zRudavs 

Zabvas dammuxtavi mowyobilobis gamosasvlelze, batareiasTan kontaqtis 

darRvevisas anda qselSi mcdarad CarTvisas akumuliatoris ararsebobis 

dros. 

     dammuxtavi mowyobilobis konstruqciam unda gamoricxos 

nebismier denis matarebel gamtarebTan adamianis SesaZlebeli kontaqti. 
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C1 Camqrobi kondensatori (К73-17 anda МБМ)  SeirCevian aranakleb 300 

voltis muSa Zabvaze. gammarTveli bogiri mizanSewonilia gamoyenebul 

iqnas mza saxis mag. КЦ405Е tipis. akumuliatorebis damuxtvis droa – 15...20 

saaTi. 

 

 

nax. 2 

     generatoris detalebis umetesi nawili ganlagebulia 

calmxriv dafrul, folgirebul minateqstolitis nabeWd dafaze, 

romlis eskizic naCvenebia nax. 3 – ze. dafas ar aqvs naxvretebi.  

 

 

nax. 3 

detalebis gamomyvanebi dayrdnobilia nabeWd gamtarebze da 

mirCilulia maTze. gamtari bilikebi SeiZleba amoiWras mWreli danis 

piriT an amomWreliT, saxazavis gamoyenebiT, ise, rom ar iqnas 

gamoyenebuli dafis mowamvlis procedura. arasaWiro folga gamtarebs 

Soris moSordeba nebismieri xerxis gamoyenebiT, magaliTad igive danis 

gamoyenebiT. Aam samuSaos SemsubuqebisaTvis sasargebloa folgis 

gaxureba sarCilaviT.  

     damzadebuli nabeWdi dafa Tavsdeba Sesabamisi zomebis 

korpusSi, romelic damzadebulia nebismieri masalisagan. saavtoro 

variantSi gamoyenebul iqna metalis yuTi 100*60*30 mm - is zomebiT, 

romelzec gadakrulia dekoratiuli afki. Zeda saxuravze ganlagebulia 

kvebis gamomrTveli SA1 da gamomavali signalebis gamomrTvelebi SA2 _ 

SA5. gamomavali gasarTvelebad XT1, XP1 da XP2 vargisia nebismieri saxis, 

ufro metic, maT gareSec SeiZleba iolad wasvla Tu ki gamoviyvanT sam 

 19



gamomaval mavTuls korpusis gverdiTi safaris naxvretSi. mavTulebi 

unda mTavrdebodnen SupebiT anda “niangebiT”. 

     gamarTulad momuSave detalebisagan awyobili generatori 

gawyobas praqtikulad ar Txoulobs. maSinve iwyebs muSaobas. saWiroebis 

SemTxvevaSi SeiZleba SerCeul iqnas generaciis saWiro sixSire C1, C2 

kondensatorebis anda R3,R4 winaaRmdegobebis cvlilebiT. sasargeblo 

iqneba agreTve gamomavali signalebis donis koreqtirebac R5 – R7 

winaaRmdegobebis cvlilebiT.  

literatura 
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5. 1500 vatiani bgeriTi sixSiris maZlierebeli        

aRniaSvili daviTi  

     maZlierebelma SeiZleba ganaviTaros 2kvt simZlavre pikurad, 

anda 1,5 kvt uwyvetad, rac imas niSnavs, rom man SeiZleba mwyobridan 

gamoiyvanos TqvenTvis cnobili dinamikebidan umravlesoba. moqmedebaSi 

aseTi simZlavris warmodgenisTvis Tqven SegiZliaT SeaerToT (rasac 

araviTar SemTxvevaSi ar girCevT) ori mimdevrobiT SeerTebuli 8-omiani 

dinamiki cvladi denis 220 voltian wredSi. Aam SemTxvevaSi TiToeul 

dinamikze modebuli iqneba 110 v moqmedi Zabva 8 om datvirTvis 

SemTxvevaSi, rac udris  

1,5 kvt - s. rogor fiqrobT, ramdenxans imuSavebs aseT reJimSi 

akustika? Tu ki Tqven amis Semdeg ar dakargavT survils am 

gamaZliereblis awyobisa maSin gavagrZeloT Semdeg ...   

gamaZliereblis aRwera  

     modiT jer gavarkvioT 1,5 kvt simZlavris miRebis moTxovnis 

raoba 4 om winaaRmdegobaze. Aam SemTxvevaSi Cven dagvWirdeba 77.5 v 

moqmedi Zabvis gamoyeneba, magram amasTanave Cven unda gvqondes Zabvis 

raRac maragi, radganac datvirTvaze Zabva yovelTvis mcirdeba, rac 

imiTaa gamowveuli, rom tranzistorebis emiter-koleqtorebis 
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gadasvlebze da emiterSi CarTul rezistorebze yovelTvis iqneba raRac 

Zabvis kargvebi.  

     amrigadD kvebis mudmivi Zabva unda iyos... 

  

VDC = VRMS * 1.414 

VDC = 77.5 * 1.414 = ±109.6 v  

 

     radganac Cven jer kidev ar migviRia mxedvelobaSi kargvebi 

amitom mas kidev unda daumatoT 3-5 v gamaZliereblis damamTavrebeli 

kaskadisaTvis da agreTve damatebiTi 10 v srul datvirTvaze Zabvis 

vardnis kompensaciisaTvis. 

O   or gragniliani (meoradi gragnilebi) transformatori e.i  2 X 

90 v mogvcems Zabvas datvirTvis gareSe ±130 v  (260 volts gammarTvelis 

ganapira wertilebs Soris), ase rom kvebis wyarosTan muSaobisas saWiroa 

gansakuTrebuli sifrTxilis gamoCena.  

      maZliereblis damamTavrebeli kaskadisaTvis, rogorc yvelaze 

Sesaferisi, SerCeul iqna bipoliaruli tranzistorebi. Ees upirveles 

yovlisa nakarnaxevi iyo gamoyenebuli kvebis Zabvis sididiT rac  

aWarbebs MOSFET tranzistorebis umravlesobisaTvis dasaSveb zRvrul 

Zabvas. Ees Zabva bipoliaruli tranzistorebisTvisac metia, magram 

MJ15004/5 an MJ21193/4 Seesamamebian moTxovnebs maqsimaluri Zabvis 

mixedviT da amitom Cven maTze SevCerdebiT. 

     amis Semdeg aucilebelia vifiqroT tranzistorebze 

gamoyofili Warbi simZlavris gafantvasa da maT intensiur gagrilebaze. 

radganac datvirTvaze 65 v - is dros gafantuli simZlavre uares 

SemTxvevaSi miaRwevs... 

  

P = V ? / R = 65 ? / 4 = 1056 vt - s. 

 

anu igi tolia saSualo statistikuri eleqtrogamaxureblebis 

simZlavisa.  

     gaxsovdeT, rom 45° fazuri ZvrisaTvis aqtiuri datvirTvis 

pirobebSi gafantuli simZlavre TiTqmis ormagdeba. aqedan 

gamomdinareobs is, rom kargi gaciveba sasicocxlod aucilebelia am 

gamaZlierebelisaTvis. Tqven dagWirdebaT kargi radiatorebi da 
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ventiliatorebi iZulebiTi gagrilebisaTvis (bunebrivi gagrileba ver 

giSveliT). 

     MJ15024/5 (an MJ21193/4)   tranzistorebi К-3 korpusSi (rkinis ori 

gamomyvaniT, ise rogorc КТ825/827 tranzistorebs). isini gaangariSebulni 

unda iyvnen 250 vt gafantul simZlavreze 25°C temperaturis dros. 

tranzistoris К-3 korpusi SerCeulia imisTvis, rom mas aqvs yvelaze 

maRali nominaluri gafantvis simZlavre, radganac misi Tburi 

winaaRmdegoba naklebia plastmasis korpusSi moTavsebul nebismier 

tranzistorisaze.  

     MJE340/350 tranzistori Zabvis maZliereblis kaskadSi muSaobisas 

iZleva karg xazovnobas, magram kaskadSi 12 ma denis drosac ki simZlavre 

tolia 0.72 vt, ase rom Q4, Q6, Q9 da Q10 tranzistorebsac unda hqondeT   

siTbos amrineblebi. tranzistori (Q5), romelic gansazRvravs 

damamTavrebeli kaskadis wanacvlebas unda iyos dasmuli saerTo 

radiatorze damamTavrebelTan  da unda hqondes saimedo Tburi kontaqti.   

     mokle SerTvisagan dacvis sqema (Q7, Q8) zRudavs dens 12°a - s 

doneze da erTi tranzistoris mier ganviTarebul simZlavres 175 

vatamade, amasTanave unda gvaxsovdes, rom maZliereblis xangrZlivi 

muSaoba am reJimSi dauSvebelia. 

 

 

Nnax. 1. profesionaluri maZliereblis sqema 1500vt. 

 

     uku kavSiris damatebiTi elementebi (R6a da C3a naCvenebia 

punqtiriT) aris opcionaluri. isini SeiZleba aucilebeli gaxdes 

maZliereblis TviTaRgznebis SemTxvevaSi. uku diodebi (D9 da D10) aqtiur 
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datvirTvaze muSaobisas icaven tranzistorebs uku e.m.Z-isagan. 1N5404 

seriis diodebma SeiZleba gauZlon pikur datvirTvas 200 amperamde. 

Nnominaluri Zabva unda iyos aranakleb 400 voltisa.  

O  VR1 100 omiani rezistori gamoiyeneba maZliereblis 

balansirebisaTvis mudmiv denze.  komponentebis sqemaze miTiTebuli 

nominalebis SemTxvevaSi, sawyisi wanacvleba, gawyobis win, unda iyos ±25 

mv-is sazRvrebSi. VR2 rezistori gamoiyeneba damamTavrebeli kaskadis 

simSvidis denis dasayeneblad. simSvidis denis awyoba xdeba R19 an R20 

rezistorebze Zabvis gazomviT, romelic unda iyos 150 mv - is sazRvarSi. 

Sesasvleli kaskadis mgrZnobiaroba unda iyos 1.77 v 900 vt – is 

SemTxvevaSi 8 omze, anda 1800 vt 4 omze. 

kvebis wyaro. 

      maZliereblisaTvis gankuTvnili kvebis wyaro moiTxovs 

seriozul midgomas proeqtirebisas. jer erTi Tqven dagWirdebaT 

damadablebeli transformatori minimum 2 kvt simZlavris. filtris 

kondesatorebi unda iyos gaangariSebuli 150 v - ze da unda aitanon 10 

amperamde pulsirebuli deni. is kondesatorebi, romlebic ar 

Seesabamebian am moTxovnebs SeiZleba ubralod afeTqdnen srul 

simZlavreze muSaobis dros.  

     aranakleb mniSvnelovania bogiruli gammarTveli. B35 amperiani 

bogirebi TiTqosda SeiZleba pasuxobdnen dasmul amocanas, magram pikuri 

mravaljer ganmeorebadi deni aWarbebs bogiris sapasporto monacemebs. 

Mme girCevT gamoiyenoT ori paralelurad CarTuli bogiri, rogorc 

sqemazea naCvenebi. Bbogiruli gammarTvelis nominaluri Zabva unda iyos 

minimum 400 v da isini dasmul unda iyos gacivebisaTvis sakmaris siTbis 

amrinebelze. 
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Nnax. 2. 1500 vatiani maZliereblis kvebis blokis sqema. 

     sqemaze naCvenebia kondesatorebi romlebis Sedgenilia OoTxi 

dabalZabviani kondesatorebisagan, radgen maTi Sovna ufro iolia. 

gammarTvelic agreTve Sedgeba ori paralelurad SeerTebuli 

bogirisagan. 

    damatebiTi kvebis wyaroebi 5 v SeiZleba gauqmebul iyos, 

Sedegad pikuri simZlavre Semcirdeba 2048 vt - idan 1920 vt - mde, rasac 

didi mniSvneloba ara aqvs. 

     P39 moduli aris rbili gaSvebis sistema da Sedgeba relesagan 

romlis kontaqtebis paralelurad CarTulia rezistorebi 150 vt - is 

jamuri simZlavriT da 33 omis rezultirebuli winaaRmdegobiT.   

 

6. qselis Zabvis signalizatori 

basiliZe niko                       

    eseTi mowyobiloba sasurvelia CaSendes qselis gamTiSvelSi an 

StefcelSi, rac aiolebs mis moZebnas sibneleSi. aseve igi SeiZleba 

damzaddes misadgmelis saxiT eleqtro mowyobilobisTvis, imisTvis rom 

gvqondes xilvadi informacia (Suqis saxiT) mowyobilbis qselSi 

CarTulobis Sesaxeb. 

    signalizatori (ixileT nax. 1) damzadebulia mocimcime Suqdiodis 

HL1-is bazaze, romelic VT1 tranzistoris kaskadTan erTad warmoqmnis 

martiv orfazian generators,  Suquri impulsebis saxliT. es 

mowyobiloba ikvebeba qselidan utransformatoro gammarTvelis gavliT, 
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romelic Sesrulebulia Camqrobi kondesatoris C1 da dioduri xidis 

VD1 gamoyenebiT. R1 rezistori zRudavs xidis diodebSi gamavali denis 

ryevebs, xolo R2 rezistori ganmuxtavs kondesatoris signalizatoris 

qselidan gamorTvis Semdgom.    

filtris kondesatori C2 daimuxteba miaxloebiT 6  volt Zabvamde. 

igi R3 SemzRudavi rezistoris  gavliT nawilobriv miewodeba mocimcime 

Suqdiods HL1, romlis naTebis cimcimis sixSire miaxloebiT 2hc-is 

tolia. 

 

nax. 1 

     Suqdiodis  anTebis dros Zabva tranzistoris bazaze, romelic 

miwodeba rezistorebis R5, R6 (Zabvis gamyofis) gavliT, ar aRemateba 0.55 

volts, rac ar aris tranzistoris gaRebvisaTvis sakmarisi. magram 

rogorc ki Suqdiodi Caqvreba,  Zabva mis anodze, anu, aseve tranzistoris 

bazaze izrdeba. tranzistori ixsneba da ainTeba Suqdiodi HL2. amgvarad 

Suqdiodebi  monacvleobiT inTebian, romlis anTebis sixSiresac 

gansazRvravs HL1 Suqdiodis maxasiaTeblebi. 

    mowyobilobaSi gamoyenebulia importuli sazRvargareTuli  mwvane 

feris mocimcime Suqdiodi, romlis diametric 5 mm-ia. naTebis simZlavre 

nominaluri denis dros 20 mkd-ia. gamodgeba agreTve L56BID wiTeli feris 

Suqdiodi, an nebismieri sxva mocimcime Suqdiodi, romlis diametric 

iqneba 3.5 an  10 mm. 

    tranzistori SeiZleba iyos nebismieri KT315,  KT342,  KT503, KT3102 

romlis gadacemis koeficienti bazis denis mimarT ar aris 100-ze 

naklebi.  
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     dioduri xidi КЦ422Г dasaSvebia Seicvalos КЦ407А, КД906А an 

4 diodiT КД102Б, КД221В, КД221Г da КД209 diodebis seriidan nebismieri. 

kondesatori C1 seriidan К73-16, К73-17, К73-21 aranakleb 400 volti ZabviT.  

С2-K50-35 an importuli mcire gabaritiani analogiT 16 volt Zabvaze. R1 

rezistori sasurvelia gamoviyenoT P1-7, P1-25 seriidan, dasaSvebia mis 

nacvlad gamoyenebul iqnas varvarebis naTura romlis muSaobisTvis 

saWiroa 12-24 volti Zabva da 0,1-0,15 amperi deni. danarCeni rezistorebi 

МЛТ-is tipis Sesabamisi simZlavreebiT.     

    signalizatoris detalebi sasurvelia ganlagdes dafaze zomebiT 

35×50 mm nebismieri saxs montaJiT. mowyobilobis gabaritebis 

SemcirebisTvis dasaSvebia kondesatorebi damagrdes platis WrilebSi 

dawolil mdgomareobaSi. Suqdiods aTavseben CamrTvelis dekoratiul 

xufze an sayofacxovrebo eleqtro mowyobilobebis korpusze. igi 

magrdeba epoqsitis an webo “momentis” saSualebiT. Suqdiodis kargi 

moWidebisaTvis aucilebelia webos wasmis win CamrTvelis zedapiri 

gaixexos msxvili saxexi qaRaldiT. SesaZlebelia am mowyobilobis 

dayeneba agreTve  eleqtro xelsawyos SigniTac. 

    yvela SemTxvevaSi Suqdiodebis, platis da mTeli mowyobilobis 

temperatura ar unda aRematebodes 60 .  

    mowyobilobis misaerTeblad qselTan da Suqdiodebis platasTan 

ukeTesia gamoyenebuli iyos mravalwveriani sadeni МГТФ. 

    Tu signalizatori iqneba CamontaJebuli CamrTvelSi an StefcelSi,  

SigniT ar SeiZleba araviTar SemTxvevaSi platis izolaciis mizniT misi 

SefuTva saizolacio lentiT an webovani qaRaldiT, umjobesia 

gamoyenebuli iyos mina boWkovani naWeri an qarsi. SesaZlebelia 

gamoyenebuli iyos satrusiT gavarvarebuli minateqstolitis naWeri. 

folgis moSorebis Semdeg winaswar gamowvasaxdenen Ria haerze.  

    Suqdiodebis didi sikaSkaSESeiZleba miRweuli iyos C1  kondesatoris 

dayenebiT   romlis tevadoba toli iqneba 0,15 an 0,22 mkf.  am variantSi 

sasurvelia gamoyenebuli iqnas maRali Zabvis kondesatori C2.  

Suqdiodebis erTnairi sikaSkaSis misaRwevad ayeneben R3  an    R4 

rezistorebs  SerCeviT  miniSnebuli nominalebis 30 -ian farglebSi. 

    Tu gvaqvs 6 voltiani stabilizirebuli kvebis bloki, sasurvelia 

sacdeli gamocda Catardes    misi gamoyenebiT C2 kondesatorze am 



Zabvis                          miwodebiT. 

    

  yuradReba!  konstruqciebi, romlebic galvanurad  dakavSirebulni 

arian cvladi denis maRali Zabvis qselebTan, saSiSni arian 

sicocxlisTvis denis dartymis SemTxvevaSi. amitom misi damzadebis, 

dayenebis, gawyobis da an eqspluataciis SemTxvevebSi aucilebelia 

mkacrad iyos daculi eleqtrousafrTxoebis yvela wesi. 

    pirvel rigSi, korpusis konstruqcia damzadebuli unda iqnas 

saizoliacio masalisagan da Sesrulebuli iseTnairad, rac gamoricxavs 

eleqtro gamtarebisa da detalebis gaSiSvlebul 

gamomyvanebTanANSemTxveviTi Sexebis SesaZleblobas. marTvis  organoebis 

gareT gamomaval yvela nawilze aucilebelad Camocmul unda iyos 

saizolacio masalebisagan damzadebuli saxelurebi. 

    meore rigSi, mowyobilobis Sromisunarianobis gasinjvisas araviTar 

SemTxvevaSi ar daiSveba mis Semadgenel detalebze anda wredis calkeul 

nawilebze xeliT Sexeba. yvela Secvla unda moxdes misi wredidan 

gamorTvis Semdeg. 

    Tu konstruqciaAgaTvaliswinebulia raime gare datvirTvis 

marTvisaTvis, maSin jer am datvirTvas miaerTeben da Semdeg CarTaven 

gasarTs qselur CasarTSi.  
wyaro: Радио, 2003,  № 3, с. 58 

 

7. wylis tumbos muSaobis marTvis avtomati 

basiliZe niko  

                        

     bevr saagarake da sasoflo sameurneo nakveTebSi aqvT wylis 

rezarvuari, romelSic wylis maragis SesanarCuneblad periodulad 

vrTavT wylis tumbos. am operaciis avtomaturad Sesruleba ar 

warmoadgens sirTules.  

 

SemoTavazebuli avtomatis sqema naCvenebia nax. 1-ze. wylis donis 

maCvenebeli (gadamwodi) wylis rezervuarSi ise unda iyos dayenebuli, 

rom gerkonis  kontaqtebi SF1 ikvrebodes maSin, rodesac wylis done 

minimaluri zRvaris qvemoTaa, xolo SF2 kontaqtebi unda ikvrebodes 
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maSin, rodesac wylis done miaRwevs maqsimalur dasaSveb zRavrs. VT1 

tranzistorze agebuli gasaRebi  marTavs Sualeduri mcire simZlavris 

K1 reles. amsrulebeli K2 rele ufro mZlavria. Suqdiodi HL1 muSaobs 

rogorc avtomatis mdgomareobis maCvenebeli indikatori. Ddiodebi VD1 

da VD2 aqroben releebis gragnilebze Zabvis kometaciur ryevebs. 

Mmowyobilobebis kvebisTvis gamodgeba nebismieri mudmivi denis wyaro 

ZabviT +24...27v romelic uzrunvelyofs denis datvirTvis Zalas 200 ma-

mde. 

 

 

 

Nnax. 1 

 

Tu SF1 gerkonis kontaqtebi CarTulia VT1 tranzistori iReba. 

rele K1 amuSavdeba da Tavisi K1.1 kontaqtiT Sekravs wreds, romelic 

amyofebs tranzistors Ria mdgomareobaSi SF1 kontaqtebis gaTiSvis 

Semdegac. K1.2 Sekruli kontaqtebis gavliT kveba miewodeba rele K2, 

romelic rTavs wylis gadamqaCi tumbos eleqtro Zravs. HL1 Suqdiodi 

inTeba rac mianiSnebs, rom brZaneba eleqtro tumbos CarTvaze 

gacemulia. 
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rezervuaris Sevsebisas  SF2 gerkonis amuSavebis donemde misi 

kontaqtebi daaSunteben tranzistor VT1-is bazur wreds. tranzistori 

Caiketeba, K1 da K2 releebs kveba SeuwydebaT, rac gamoiwvevs eleqtro 

tumbos gaTiSvas kvebidan. FSuqdiodi HL1 Caqreba da mowyobiloba 

darCeba am mdgomareobaSi SF2 gerkonis kontaqtebis gaTiSvis Semdegac, 

manmade sanam wylis done rezervuarSi ar daiwevs gerkon SF1-is 

kontaqtebis CarTvisaTvis saWiro zRvaramde. 

      avtomatSi gamoyenebulia rezistori – MLT, gerkoni – M33 

DMK P-2. rele K1 – PEC-9 (PC4.524.200), K2-RMY(PC4.523.330). yvela am 

elementis Secvla dasaSvebia sxva analogiuri parametrebis mqone 

detalebiT. montaJi sruldeba Camokidebis meTodiT. mTeli 

mowyobiloba gerkonebis garda Tavsdeba Sesabamisi zomebis korpusSi, 

romelic damzadebulia saizolacio masalisagan. magrdeba wyalTan 

miuRwevel adgilazed da gerkonebTan SeaerTeben samwveriani gamtariT.  

     gadamwodis erT-erTi SesaZlebeli varianti naCvenebia nax. 2-

ze. tivtiva 2 aRWurvilia RerZiT 3, romelic dacocavs 4 da 6 

mimmarTvelebSi. isini damagrebulia 1 rezervuaris kedlebze. me-3 

RerZze damagrebulia mudmivi magniti 5. Tu wylis done minimaluria an 

masze naklebi, magniti 5 devs qveda mimmarTvelze 4 da Tavisi magnituri 

veliT iwvevs gerkon 8-is amuSavebas. (nax. 1-is mixedviT SF1). Tu wylis 

done maqsimaluria, maSin magniti 5 zeda mimmarTvel 6-Tan misvlisas, 

iwvevs gerkon 7-is (SF2) amuSavebas.  

     avtomaturi mowyobilobis gamosayeneblad wylis amotumbvis 

marTvisaTvis rezervuaridan, sadac wylis done ukve maqsimalurs 

miuaxlovdeba, sakmarisia SevcvaloT gerkonebis adgilmdebareoba 

erTmaneTTan. 
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nax. 2 

 

wyaro: Радио, 2003, № 8, с. 46 

 

8. temperatura-Zabvis martivi gardamqmneli 

bebia veriko 

dabalansebuli diferencialuri  Semsvlelis mqone 

maZliereblisaTvis (nax. 1) im pirobiT, Tu R11=R111=R1 gamomsvleli Zabva 

ganisazRvreba gamosaxulebiT [1]:  

Ugam. = USes. (R2 - R3) / (R1 + R3).                                                                                                          

(1)                                                                
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uaryofiTi ukukavSiris wredSi R2 rezistoris nacvlad SeiZleba 

CairTos Termogadamwodi xazuri maxasiaTebliT, romlis winaaRmdegobac 

temperaturasTan damokidebulebaSi tolia: 

Rt = R0 + at                                                                                                                                                

(2) 

 

nax. 1 

    aq, R0 - Termogadamwodis winaaRdegobaa 0 ºC -is dros; a- 

temperaturuli mgrZnobiarobis koeficientia,  om/0C; xolo t -  

temperaturaa, ºC . 

     Tu miviRebT, rom winaaRdegoba R3 tolia R0 –is, maSin: 

Ugam.. = - USes.. at /(R1+ R0).                                          (3)  

Tu vuzrunvelyobT pirobas, rom:  USes. at /(R1+ R0)                 (4) 

maSin, rogorc gamodis (3) gamosaxulebidan,Ooperaciuli 

maZliereblis gamosasvlelze miviRebT Zabvas, romelic ricxovbrivad 

Termogadamwodis teperaturis toli iqneba. R1 winaaRmdegoba, romelic 

uzrunvelsayofs am pirobas ganisazRvreba Semdegi TanafardobiT 

R1=a USes - R0.         

(5) 

gardamqmnelis kargi stabilurobis misaRebad aucilebelia 

gamoviyenebuli iqnes maRalxarisxovani operaciuli maZlierebeli, mag. 

К140УД17А.A  
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nax. 2 

     aseTi gardamqmnelis gamoyenebis SesaZlebloba КР572ПВ5 

analogur-cifruli gardamqmnelis bazaze multimetris misayenebelis 

rolSi naCvenebia nax. 2 -ze. Mmisayenebeli ikvebeba multimetris batareiT. 

Temperaturis gazomvas awarmoeben Zabvis 200 mv. Skalaze. 

     temperaturis rezistorul gadamwodaT gamoiyeneba 

standartuli Termogadamwodi parametrebiT: R0=50om, a=0,214om/ºC. 

gardamqmnelisaTvis USes. Zabva, romelic Seesabameba am miznisTvis 

gamoyenebuli analogiur-cifruli gardamqmnelis Siga stabilizatoridan 

miRebul sanimuSo Zabvas, tolia 3 v.-is (2). radgan Zabva izomeba 

milivotlebSi, (5) gamoxatulebiT miviRebT R1 = 3000*0,214-50=O592om. 

     xidis balansireba xdeba R5 rezistoris gamoyenebiT, maSin 

rodesac gadamwodis magivrad GCarTulia rezistori R= R3= R0 .  

R1 da  R2 rezistorebis nominalis gansazRvrisaTvis 

rekomendirebulia multimetris yoveli konkretuli egzempliarisaTvis 

gaizomos U USes. sidide. gamozvas axdenen multimetris V/ΩΩ Sesasvlis 

SeerTebiT kvebis batareiis pliusur gamosasvlelTan. multimetris 

meore  (uqm) Semsvlelis toveben SeuerTebels. 

     aucilebelia aRiniSnos, rom nax. 2 - ze mocemuli sqemiT 

misayenebeli mowyobilobis SeerTeba multimetrTan gamoixateba <-> 

niSniT temperaturis dadebiT mniSvnelobebis SemTxvevaSi da niSniT <+> 

piriqiT, temperaturis uaryofiTi mniSvnelobebis SemTxvevaSi. am 
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uxerxulobis aRmofxvra SeiZleba, Tu misayenebeli mowyobilobis 

kvebisTvis gamoviyenebT gare orpolarul stabilizirebul kvebis 

wyaros. am dros misayenebeli mowyobilobis rezistori R3 erTeba kvebis 

wyarosi SuawertilTan (saerTo sadenTan). Tu gazomvis maRali sizuste 

araa aucilebeli, maSin celsiusis Skalis namdvili niSnis 

gamoxatvisaTvis sakmarisia Seicvalos erTmaneTSi elementebis R4 (R1) da 

R3 - is (nax. 2) SeerTebis adgilebi. Ggazomvis sistematuri cdomileba am 

SemTxvevaSi Seadgens 1 ºC – s 50 ºC – is dros da 3 ºC – ze cota mets 

100 ºC – is dros. 

standartuli gadamwodis ararsebobisas is SeiZleba damzaddes 

TviTneburad literaturaSi [3] aRwerili rekomendaciebiT R1 , R2 

rezistorebis winaaRdegobebis dazustebiTa da masalis  temperaturuli 

gaeficientis mgrZnobiarobis  gaTvaliswinebiT. gardamqmnelSi 

sasurvelia gamoyenebuli iqnes precizionuli rezistorebi C2-29 (an 

analogiurebi) mezobeli nominalebiT E96 an EE192 rigidan. Bbolo-bolo, 

SeiZleba imave multimetris daxmarebiT SeirCes metalodieleqtrikuli 

rezistorebis axlobeli nominalebidan is egzempliarebi, romlebic 

axlos arian winaaRdegobebis gaangariSebul mniSvnelobebTan. 
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9. sabeWdi sqemis fotoSablonis damzadeba 

bebia veriko 

     mrewvelobaSi, sabeWdi sqemis fotoSablonebis damzadebis 

teqnologiur procesSi gamoiyeneba ZviradRirebuli spercialuri 

mowyobiloba, romlis SeZenac yvela warmoebas ar SeuZlia. Aamitom, 

bevri kontruqtori da radiomoyvaruli iZulebulia eZebos 

fotoSablonebis  damzadebis SedarebiT iafi gzebi. 
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erT-erTi aseTia fotoSablonis damzadebada lazerul printerze. 

rom miviRoT maRalxarisxovani sabeWdi gamtarebis naxazis Sav-Tetri 

gamosaxuleba, romelic gamoyenebuli iqneba fotoSablonad, savsebiT 

sakmarisia 600 * 600 dpi-s garCevadobis (42 mkm) nebismieri lazeruli 

printeri. esenia, magaliTad firma Hewlet-Packar-is Laserjet 5L da Laserjet 

1100 printerebi. 

Tu avtomatizirebuli proeqtirebis sistemaSi ACCEL EDA (P-CAD 

200) sabeWdi sqemis informaciis printerze gamoyvanis problemebi ar 

warmoiqmneba, samagierod P-CADv4.5 – is momxreebisTvis yvelaferi arc 

ise advilia. 

sanam gadmovbeWdavdiT printerze sabeWdi sqemis gamosaxulebas, 

saWiroa PC-CARDS programis daxmarebiT Cvens xelT arsebuli sawyisi 

failidan gafarToebiT PCB miviRoT faili formatiT PLT. Semdeg 

saWiro iqneba CaitvirTos programa PC-PRINT-i da dayendes Semdegi 

saxis konfiguracia. 

PC-PRINT Configuratio: 

Defolt configuration …………………. .PC-PRINT.CPG 

Print port ………………………………LPT1 

Output device ………………………….disk 

Memory size Laser printers Only) …….1024kb 

Dfolt printer ………………….. Laser Jet + Printer (HP) 

Defoltpapr size …………………………A 

Graphics densiti ………………………..high 

Plot ……………………………………..slow 

     Text dimensions (% of  text size): 

Text character width (including space) … 70% 

Text character height ……………………80% 

Cpace below text line …………………...10% 

Cpace above text line ……………………10% 

Cpace from top of text to bar ……………20% 

 

     SevinaxavT ra zemoT aRniSnul konfiguracias pcprint.cfg 

failSi Semdgom gamoiyeneben adre miRebul fails PLT. magram, jer 

ganvixiloT konfiguraciis ZiriTadi parametrebi calk-calke. 
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1. Output device - gamosayvan mowyobilobad daniSnul unda iyos disk. 

am SemTxvevaSi programis muSaobis algoriTmi Seinaxeba myar diskze 

failis saxiT, damoukideblad imisa, SeerTebulia Tu ara kompiuterTan 

lazeruli printeri. 

2. Ddefault printer – printerad aRebuli unda iqnes Laser Jet + printer 

(HP). rezultatSi failebi myar diskze SenarCundeba HPP gafarToebiT. 

miRebuli failebi SeiZleba kopirebuli iqnes nebismier kompiuterze, 

romelzec mierTebulia lazeruli printeri da daibeWdos, im 

SemTxvevaSic ki Tu maszed ar iqneba dayenebuli, P-CADv4.5, amisaTvis 

saWiroa brZanebaTa da striqonSi Caiweros: copy failis saxeli hpp prn. 

3. Memory size – mexsierebis moculoba, siCumiT – 64 kb-ia, rac 

namdvilad araa sakmarisi. amitom, moculoba unda gaizardos, 1024 kbt-

mde, winaaRdeg SemTxvevaSi printerze Sablonis beWvda moxdeba 

arasrulad. 

4. Default paper size – qaRaldis zomas ayeneben SablonisTvis 

Sesabamis formatze. am parametris SesaZlo mniSvnelobi Seesabameba 

Semdeg standartebs : A -A4, B -B3, C -A2, P -A1, E - 10. radgan printeris 

formatia A – 4, maSin B - s miniSnebis SemTxvevaSi  fotoSablonis 

dabeWvda moxdeba or furcelze, xolo C - s miniSnebis SemTxvevaSi  – 4 

furcelze da a.S. es imitom xdeba, rom programa PC-PRINT-s SeuZlia 

daanawilos sqema nawilebad. 

5. Graphics density – grafikis simkvrive SeiZleba mocemul iqnas sam 

variantad: Low – dabali, 12 dpi; medium – saSualo, 240 dpi; high – 

maRali, 300dpi. 

6. Plot – aq ayeneben xatvis oridan erT-erT meTods: fast – GCqari, 

slow – neli. GCqari meTodis  SemTxvevaSi gamtarebi da poligonebi 

(folgis didi monakvetebi) ar gaferaddeba. gamoixateba mxolod maTi 

gareTa konturi. 

samwuxarod, lazeruli printerebi Tavis dabali garCevadobis 

SesaZleblobebiT xataven Sablonebs xazaven garkveuli cdomilebebiT. 

amaSi Tavisi wvlili SeaqvT im programebsac, romelTa daxmarebiTac 

miiReba saboloo inromaciuli prodqti da im programebsac, romlebsac 

gamoaqvT informacia pirnterze. Aase, aRmoCnda, rom HPP gafarToebiT 

failebis gamoyvanis dros gamtarebi, romlebic ganlagebulia Sablonze 
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45 kuTxiT nebismier vertikalur, an horizontalur RerZTan, ivseba 

Semcirebuli kontrastulobiT anda saerTodac ar  ivseba.  amitom 

saWiro xdeba Sablonebis damatebiTi retuSireba (GCveulebrivi Savi 

tuSiT an Savi flomasteriT). 

lazerul printerze Sablonis dabeWvda  SeiZleba sxva 

meTodiTac. failebs formatiT PLT ar gardaqmnian failebad 

gafarToebiT HPP programa PC-Print-is daxmarebiT, aramed gamoiyeneba 

maTi PSC (Post Script) formatis misaRebad. Semdeg, miRebul Post Script 

failebs gardaqmnian PCX grafikul formatad da gayavT printerze 

GCveulebrivi wesiT grafikuli redaqtoris daxmarebiT, magaliTad Corel 

photo – paint paketidan Corel DRAW v 9.0. es iZleva ufro met 

SesaZleblobebs HPP gafarToebiT failebis gamoyvanis meTodebTan 

SedarebiT. yvela gamtari feraddeba mTlianad da aris SesaZlebloba 

gakeTdes rogorc negatiuri, ise pozitiuri gamosaxuleba, agreTve 

Seicvalos misi sarkisebureba da maStabi. dawvrilebiT am 

gardamqmnelis gacnoba SeiZleba [1]-Si.  

Post Script – is failebi SeiZleba prdapir gaviyvanoT printerze, 

misi gardaqmnis gareSe PCX grafikul formatSi. magram, amisaTvis 

saWiroa, rom lazerulma printerma gaigos Post Script – is ena aparatul 

doneze, e.i printeri unda iyos aRWurvili Post Script enis 

interpretatoriT. 

     Sablonis dasamzadeblad SeiZleba gamoyenebuli iqnas 

GCveulebrivi qaRaldi, sinTetikuri kalka an specialuri gamWirvale 

afski HP-s Lalser-Jet tipis printerebisaTvis gankuTvnili. (ar agerioT 

faqsis TermoqaRaldTan anda fotoqaRaldTan Wavluri 

printerebisTvis)  es masala iyideba 50 an 100 calis SefuTviT 

formatiT A4. 

Tu qaRaldze beWvdisas problemebi ar warmoiqmneba, maSin 

sinTetikuri kalka miewodeba printers qaRaldTan erTad wyvilSi. am 

dros kalkis Semsvleli nawili unda moiRunos ukan 2-3 sm da qaRaldi 

ki Sevides moRunulad. 

beWdva, ra Tqma unda, unda moxdes kalkis daburuli mxirdan. ase 

SeiZleba printeris motyueba da maRali xarisxiT daibeWdos sabeWdi 

dafis naxazi kalkaze, romelic amisTvis ar aris gaTvaliswinebuli. 
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Tu dabeWdili gamosaxuleba gamovida arasakmarisi 

kontrastulobis, is SeiZleba gaZlierdes, Tu davamuSavebT qaRalds 

acetonis orTqliT garkveuli drois ganmavlobaSi. amisaTvis saWiroa 

misaRebi zomebis Txeli, araRrma WurWeli, acetongamzle (mina, 

polieTileni, viniplasti, karboliti, metali). WurWlis napirebi unda 

iyos Tanabari, rom davaxuroT saxuravi acetonis aorTqlebisas 

kargivebs Sesamcireblad. 

WurWelSi asaxaven imden acetons, rom daifaros Ziri. Sablons 

amagreben saxuravis SigniTa mxares gamosaxulebiT acetonisaken mcire 

zomis magnitis naWrebiT (Tu saxuravi foladisaa) an skoCiT. 

Ddamagrebis adgilebia Sablonis mindvrebi. WurWels axuraven saxuravs 

da periodulad vizualurad amowmeben gamosaxulebis mdgomareobas 

sanam ar miaRweven saWiro efeqts. araviTar SemTxvevaSi ar SeiZleba 

Sablonis zedapiris acetoniT dasveleba. 

im SemTxvevaSi, roca naxazs beWdaven printeris GCveulebriv 

qaRaldze, is unda damuSavdes specialuri qimiuri aerozolebiT 

gamWirvalobis misacemad [2]. 

sabeWdi sqemebis foto Targebis damzadebis zemoT aRniSnuli 

teqnologia gamoiyeneba mxolod maSin, roca sqemebi, maT Soris 

ormxrivebic, gaTvaliswinebulia xeliT burRvisTvis, specialuri 

dazgebis (ricxvuli programuli marTvis Carxebi) gamoyenebis gareSe. am 

SemTxvevaSi nalklebia albaToba burRis swored moxvedrisa 

dasamzadebeli sqemis sakontakto moednis centrSi. imave SemTxvevaSi 

radio moyvarulTa damuSavebebisaTvis da wvrilseriuli 

warmoebebisaTvis, sadac naxvretebi sqemaze SeiZleba gaiburRos xeliT, 

am teqnologiis sizuste savsebiT sakmarisia. 

imisTvis, rom amaRldes sabeWdi sqemis gaburRvis sizuste da 

xelsayreloba, programa PC – CARDS – Si sakontaqto moednebi daxazvis 

stadiaSi unda gakeTdes ara mTliani aramde TeTri wriT centSi 

diametriT 0,5---0,7 mm. Sedegad burRi advilad miudgeba sakontaqto 

moednis centrs naxvretis gaburRvamde. 
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10. avtomaturi dammuxtavi mowyobiloba tyvia-

mJaviani akumliatoris batareiisTvis 

beruaSvili LlaSa 

     mocemuli mowyobiloba  warmoadgens firma-mwarmoeblebis mier 

rekomendirebuli, damuxtvis optimaluri algoriTmis ralizacias, 

hermetuli, 12-voltiani, tyviamJaviani akumulatoruli batareisTvis, 

romlis drosac batarea iRebs mTlian muxts da am mdgomareobas 

inarCunebs gadamuxtvis gareSe. es yvelaferi ganapirobebs misi muSaobis 

xangrZliv periods. Mmowyobiloba agebulia advilad xelmisawvdomi 

komponentebisgan da gamoirCeva sqemis ubraloebiT. misi gamoyeneba 

SeiZleba agreTve arahermetuli, maT Soris avtomanqanis akumulatoruli 

batareis damuxtvisTvis.  

imisTvis rom avtors hermetulad daxuruli akumliatoris damteni 

mowyobiloba SVEN SV7, 5-12 Seeqmna, -iZulebuli gaxda Seeswavla am 

Temaze Seqmnili Sromebi da gaekeTebina analizi arsebuli 

gadawyvetilebebisa. 

     gamomcemeli firmebis azriT damtenis optimaluri algoriTmi 

unda Sedges ramdenime etapisagan, TiToeul maTganze gansazRvruli 

reJimiT. magram radiomoyvarulTa gamomcemlebi ar gvTavazoben damteni 

mowyobilobis konstruqciebs, romlebic avtomaturad uzrunvelyofen am 

reJimebs. 

     daisva aseTi amocana: daemzadebinaT avtomaturi mowyobiloba 

12 voltiani tyvia-mJaviani batareis damtenisaTvis, romelic ar 

moiTxovda kontrols da Carevas, awyobili iqneboda ubralo, 

gavrcelebuli detalebiT. 

     damtenis algoriTmi Sedgeba sami etapisagan. Ppirvel etapze 

rodesac batarea nawilobriv an mTlianad  ganmuxtulia, dasaSvebia 

damuxtva SedarebiT didi deniT, romelic aRwevs  0,1...0,2 C-ს , sadac C-

akumulatoris tevadobis ricxviTi mNiSvnelobaa    ampri/saaTi. magram 

damteni deni stabilizirebuli ,an zemodan SemosazRvruli unda iyos 

garkveuli mniSvnelobiT. Mmuxtis dagrovebasTan erTad, izrdeba Zabva 
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batareis momWerebze, ez Zabva unda kontroldebodes. rodesac Zabva 

14,4...14,6 volts miaRwevs, piorveli etapi dasrulebulia.  

     meore etapze saWiroa SevinarCunoT miRweuli Zabva da 

vakontrolod damteni deni, romelic TandaTanobiT daiklebs. im 

momentisTvis, roca batarea daagrovebs aranakleb  80%- muxts da 

datenvis deni davardeba 0,02 C-mde unda gadavideT mesame damamTavrebel 

etapze. SevamciroT Zabva da SevinarCunoT ara umetes 13,8 voltis doneze 

– damteni deni dawevs miaRwevs 0,002...0,001 C-s mniSvnelobas da 

გastabilurdeba am doneze. 

     aseTi deni ar aris saxifaTo batareisTvis. Tvlian rom, igi 

konპensacias ukeTebs TviTganmuxtvas. Zabvis SenarCunebuli done ki ar 

dauSvebs gadamuxtvas. 

     am reJimSi batarea SeiZleba iyos ganusazRvreli droiT, 

uvneblad da yovelTvis mzad aris gamosayeneblad. Yyvela mocemuli 

Zabvis done Seesabameba batareis 20C° -ტემერატურას. ამ ალგორითმის 

მიხედვით, batareis datenvis dros masTan ar unda iyos SeerTebuli 

datvirTva. dammuxtavi mowyobilobis (dm) sqema naCvenebia (nax. 1)-ze. 

Tavisi arsiT mowyobiloba denisa da Zabvis kombinirebul 

stabilizators warmoadgens. 

     batareas muxtavs Zabvis stabilizatori mikrosqemis DA1-is 

gamomavali deni. Ggamosavali Zabvis Sesacvlelad  DA1-is 2-

gamosasvlelsa da saerTo gamtars Soris CarTulia diodebis qseli VD3 

– VD14 da mowyobadi rezistori  R13.  rezistorebi R11, R6 da R2  denis 

gadamwodebia Sesabamisad pirveli, meore da mesame etapebisTvis. pirvel 

etapze gadamwodebSi gamavali  didi dammuxtavi deni, iwvevs Zabvis 

vardnas im donemde, romelic sakmarisia tranzistorebis VT1, VT2 da VT5 

gasaxsnelad.  tranzistorebi VT3 da VT6  aseve gaxsnilia, mxolod 

tranzistori VT4-ia daxuruli. 
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nax. 1 

yvela Suqdiodi HL1-HL3 CarTulia. tranzistorebi VT5, VT6 da 

mikrosqema DA1 astabilizirebs Semaval damten dens 0,6 v/R11 doneze. 

batareis datenvis dros masze izdeba Zabva, deni ki VT6-is gavliT 

mcirdeba, rodesac VT6 ჩაიკეტება mowyobiloba gamova denis 

stabilizaciis reJimidan. Aam momentidan damteni deni daiwyebs klebas. 

tranzistori VT5 daixureba Suqdiodi HL3 Caqreba da pirveli etapi 

damTavrebis signals mogvcems, Semdeg daiwyeba meore etapi. 

     datenvis meore etapis dsawyisSi tranzistorebi VT1-VT3 

gaxsnilia, VT4-VT6  კი daxuruli. Bბatareis დამუხტვა xdeba mudmivი 

ძაბვით romelic ტოლია: mikrosqemis DA1-ის სტაბილიზაციის ძაბვის, VD3 – 

VD14 -დიოდურ ჯაჭვზე და R13-ზე ძაბვის ვარდნის ჯამის . es dajamebuli Zabva 

unda iyos 14,4...14,6 ვ farglebSi. damuxtvis  deni TandaTanobiT  

mcirdeba, rodesac misi mniSvneloba arasakmarisi xdeba imisTvis rom R6-

denis gadamwodze Zabvis vardniT SenarCunebuli iyos VT2-is gaxsnili  

mdgomareoba, es tranzistori iketeba da aseve iketeba VT3 

tranzistoric, tranzistori VT4- ki gaixsneba da gajerdeba,  Suqdiodi  

HL2 Caqreba da gviCvenebs meore etapis damTavrebas. 

     damuxtvis mesame etapze Ria tranzistori VT4 Suntirebas 

ukeTebs VD3-s amitom Zabva naxtomiseburad mcirdeba: DA1 mkrosqemis 

stabilizaciis Zabvis  da diodebis jaWvze VD4-VD14 da R13 rezistorze 
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Zabvis vardnis jamamde, romelic ar unda aRematebodes 13,8 v -s . 

dammuxtavi deni aseve naxtomiseburad mcirdeba da agrZelebs klebas 

(naxtomis xanmokle gardamavali procesis gauTvaliswimeblad).  rodesac 

damuxtvis deni arasakmarisi xdeba imisTvis, rom  R2-gadamwodze Zabvis 

vardniT  ,Ria mdgomareoba SeinarCunos VT1 tranzistorma, es 

tranzistori iketeba, Suqdiodi HL1 qreba da gvaZlevs mesame etapis 

dasrulebis signals. batariebs SeuZliaT imyofebodnen CarTul 

mowyobilobaSi ganusazRvreli drois ganmavlobaSi.  

     akumliators aqvs Zabvis uaryofiTi temperaturuli 

koeficienti –4mv/С°      pirdapirSereuli diodis Zabvis temperaturuli 

koeficientic uaryofiTia -2 mv/С°, amitom 12 diodiani jaWvi avtomaturad 

uzrunvelyofs batariis temperaturis konfensacias. Ddiodebi VD1 da VD2 

sazRvravs Zabvis vardnas R2 da R6 gadamwodebze didi denis gavlis 

dros. 

     etapebis da mTeli procesis xangrZlivoba damokidebulia 

denis doneebze, romlebic gadamwodebis winaRobebiT ganisazRvreba. 

kvebis wyaro SeiZleba iyos nebismieri, romelic uzrunvelyofs 

damuxtvis maqsimaluri denze 22...25 v Zabvas, SeiZleba arastabiluric. 

batareis intensiuri xmarebisas saWiroa misi xSiri damuxtva. Amitom 

umjobesia gamoviyenoT impulsuri kvebis blokebi ,gardaqmnis maRali 

sixSiriT, ramdenadac isini maRali margi qmedebis koeficientiT (mqk) 

gamoirCevian. avtori iyenebs kvebis bloks, romelic aRwerilia С.Бирюкова 

[3]. igi modificirebulia dammuxtav mowyobilobaSi gamoyenebaze gaTvliT. 

     (nax. 2)-ze naCvenebia kvebis blokis sqema. Elementebi L1, L2, C1, 

C2 qseluri xarvezebis damTrgunvel filtrs qmian. igi aRkveTavs sqemaSi 

im maRalsixSiruli pulsaciebis SeRwevas, romlebsac gardamqmneli 

qselidan iRebs. rezistori R2 zRudavs amuSavebis dens CarTvis momentSi. 

dioduri bogiri VD1 da gamagluvebeli (gamasworebeli) kondensatorebi 

C4 da C5 asworeben qselis Zabvas. kondensatorebi C6 da C7 qmnian Zabvis 

gamyofs naxevarbogiruli gardamqmnelisTvis, romelic  Seicavs: T1-

gamyof transformatorze Sewyobil, maRalvoltian VT1‐VT2  

tranzistorebs (transformatori tranzistorebis bazebs aRgrznebis 

impulsebs awvdis) da T2- maRalsixSirul gamomaval transformators.  
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kvebis blokis muSaobis dros R5 -R6 rezistorebi  aTanabreben Zabvas 

C6 da C7 kondensatorebze, misi gamorTvis Semdeg ki ganmuxtaven C4 da C7-

kondensatorebs. Ddiodebi VD4, VD5 da kondedsatorebi  C9-C10 

maRalsixSiruli Zabvis gamomavali da gammarTveli filtria. 

           

 

 

nax. 2 

gamyof pauzian aRgrznebis impulsebis generatorSi [3]-Si 

gamoyenebuli JK-trigeri, Secvlia  D-trigeriT, Tumca misi muSaobis 

logika igive darCa. (raTqmaunda  ganeratoris moyvanili variantis 

magivrad SesaZlebelia [3]-is sqemis gamoyeneba). 

generator kvebis Zabvas kvebis blokis gamosasvlelidan,  R7-

rezistoris gavliT, -VD6 stabilitronT iRebs. aman ganapiroba [3]-Tan 

SedarebiT sqemis gamartiveba. Tavdapirvelad generatori irTveba VD7 

diodze   dasamuxti batareis mierTebiT, Tu batarea ar aris, an 

arasworad aris CarTuli, maSin arc aRgrznebis imulsebis generatori 

da Sesabamisad arc  kvebis bloki ar imuSavebs.   

     Tu batareis damuxtvis dros moxdeba misi mokle CarTva ,maSin 

aRgrznebis impulsebis generator gamoirTveba da kvebis blokis 

gamosasvlelze Zabva nulls gautoldeba. es uzrunvelhyofs dacvas 

garkveul avariul situaciebSi. aRwerili kvebis blokis maqsimaluri 

gamomavali deni 1-ampers Seadgens, igi gamosadegia  araumeTes 20a/s 

tevadobis mqone batareebis dasamuxtad, ufro diditevadobis 

batareebisTvis saWiroa SedarebiT mZlavri kvebis bloki.  

konstuqcia da detalebi 
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     dammuxtav mowyobilobaSi (nax. 1) VD1 da VD2 Ddamuxtvis 

maqsimalur denze gaTvlili, mZlavri kaJis gammarTvelebia, VD3-VD14 

kaJis nebismieri, magaliTad:  Д220, Д223,КД102,КД103,КД552. Yyvela 

rezistori    МЛТ.  denis gadamwodebi rezistorebi R6 da R11  

SesaZlebelia xelnakeTi 1-mm diametris niqromis mavTulis naWrisgan, mis 

sigrZes gamarTvis dros arCeven. Ddiodebi VD3-VD14   aucilebelia 

ganvaTavsoT  siTbos gamomyofebisgan moSorebiT. mikrosqema  DA1 

damontaJebulia 150 sm2 radiatorze ( 20 sm2 gabneul vat simZlavreze 

gaTvliT). 

     kvebis blokSi (nax. 2)  tranzistorebi VT1 da VT2  kaJis, 

mZlavri maRalvoltiani, magaliTad: KT809A damakmayofileblad muSaobs. 

metalis korpusis mqone tranzistorebs radiatorebi ar esaWiroebaT, 

yvela maRali sizustis SeerTeba unda moxdes, Sesabamisi kveTis 

gamtariT (aranakleb 0,5mm2). T1 –daxveulia 2000 HM feritis K 10 x 6 x 4  

zoma-tipis rgolur magnitogamtarze, pirveladi xvia Sesrulebulia 

ПЕЛШО 0,1  gamtariT da Seicavs 200 xvias, meore da mesame xviebis 

raodenoba 20-ia da Sesrulebulia ПЕЛШО 0,27 –iT. 

     T2 – transformatori daxveulia 2000 HM  feritis  K 28 x 20 x6 

zoma-tipis rgolur magnitogamtarze, pirveladi xvia Sesrulebulia  

ПЕЛШО 0,27 –iT da Seicavs 200 xvias, meore da mesame xviebi 

Sesrulebulia or-ori ПЭВ-2  0, 8   tipis gamtariT, 30 da Seicavs xvias. 

Y    yvela transformatorSi uzrunvelyofilia pirveli xviis 

saimedo izolacia, danarCenebisgan  ФУМ  lentis ori fenis saSualebiT. 

miTiTrbuli rgolebis ar qonis SemTxvevaSi, SesaZlebelia ufro didi 

rgolebis gamoyeneba, droselebi L1 da L2 - ДМ-2, 5  . gamoyenebulia 

firfituli kondensatorebi  K73-17  400v (C1,C2)  , 250v (C6,C7)  da 63v (C10) 

niminalur Zabvaze. oqsiduri kondensatorebi K 50-32 (C4, C5) da K50-35 (C9) 

danarCeni kondensatorebi (C3 ,C8)  keramikulia- KM-5 . damteni 

mowyobiloba da kvebis bloki, ganlagebulia erT korpusSi zomebiT: 200 

x 90 x 40 mm. 

gamarTva 

      pirvel rigSi awesrigeben kvebis bloks. diodis anodis  VD7 

SeerTebas dm –s gamosasvleTan wyveten. VD7-is anodze aerTeben 
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akumulatoris batareis an sxva 10...12v-iani kvebis wyaros pliuss, minuss 

ki saerToze. 

unda amuSavdes aRgrznebis impulsebis  generatori. Mmomdevno 

kvebis blokis SekeTebas aRweren [3]-Si. datvirTvis 1 a° denis dros, 

kvebis blokis gamosasvlelze, Zabva unda iyos 20...25 v–s farglebSi. 

     Semdeg awesrigeben dm. mis SemavalSi uerTeben kvebis bloks, 

romelic aRwerilia am statiaSi, an sxvas amave parametrebiT. dm-is 

gamomsvlels akumulatoris batareis magivrad amperimetris gavliT 

uerTeben reostats Aan sxva datvirTvas, romlis winaRoba SeiZleba 

daregulirdes nel-nela. Tavidan unda SevarCioT denis gadamwodebis 

winaRoba. datvirTvis winaaRmdegobis nel-nela Semcirebisas 

TanamimdevrobiT unda ainTos Suq-diodebi HL1, HL2, HL3.     

     rodesac anTebulia yvela Suq-diodi datvirTvaSi gamavali 

deni stabilizirebuli unda iyos. R11 rezistoris winaRobas arCeven ise, 

rom stabilizaciis deni udrides damuxtvis maqsimalur dens-(0,1C). R6 

rezistoris arCevas arTulebs denis  impulsuri vardna,Aamitom droebiT 

unda damokloT VT4-is baza-emiteri. Semdeg arCeven R6-is winaRobas ise, 

rom Suq diodi HL2 ainTos datvirTvis 0,02C denis dros. Aamis Semdeg 

xsnian gadadebas VT4 tranzistoris emitersa da bazas Soris.  bolos 

arCeven R2-rezistoris winaRobas ise rom Suqdiodi HL1 inTebodes 

datvirTvis 0,004C denis dros. Tu momzadebuli dm  7,5a/s 

akumulatoruli batareis damuxtvisTvis gesaWiroebaT, SemowmebiT 

dadgenilia R2, R6, R11-rezistorebis Sesabamisoba mniSvnelobebTan, 

romlebic naCvenebia sqemaze (nax. 1). gamarTvis es etapi SegviZlia 

gamotovoT. 

     Semdeg xdeba Zabvebis  saWiro doneebis dadgena stabilizaciis 

II da II etapbisTvis. dm–dan gamomsvlels uerTeben voltmetrs da 

datvirTvis rezistors 180-200-omis winaaRmdegobiT da ori vatis  

siZlieriT (romelic uzrunvelhyofs daaxlovebiT 0,01C dens), unda 

enTos erTi Suq-diodi HL1. Zabvas datvirTvaze (mesame etapisTvis) 

ayeneben R13 rezistoris mamoZravebliT 13,7... 13,8 v-is farglebSi. meore 

etapis Zabvis sizuste ar aris zalian kritikuli, igi Cveulebriv 

uzrunvelyofili xdeba avtomaturad VD3 diodis muSaobaSi CarTviT. 

უnda darwmundeT marto imaSi, rom Zabva 14,4...14,6v–is farglebSa. 
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amisaTvis dm–is gamosasvlelze  unda SeaerTo rezistori 30-50 omis 

winaRaobiT da 10-vati simZlavriT (deni aris daaxloebiT 0,05C da 

naTdeba HL1 da HL2) da Seamowmeb masze Zabvas.  

 

nax. 3 

 

   AamiT dm–s gamarTva damTavrebulia. Tu gamoyenebulia am 

statiaSi aRwerili kvebis bloki,saWiroa aRvadginoT kvebis blokis VD7--

diodis anodis SeerTeba dm-s gamosasvlelTan.  

     batareis pirvel datenvas axorcieleben maze SeerTebuli 

voltmetriT da amperimetriT, maTi Cvenebebis kontrolT. mTlianad 

ganmuxtuli batareis datvirTvis procesi naCvenebia nax. 3-ze.  denis da 

Zabvis grafikebi aRebulia eqsperimentalurad, batareis damuxtvis 

grafiki miRebulia gamoTvliT. sasurvelia weliwadSi erTxel Semowmdes 

datenvis meore etapis Zabva da Tu igi gamova zemoT naCvenebi 

farglebidan, unda daregulirdes  R13-is rezistoriT. mikrosqema DA1-is 

maqsimaluri gamomavali deni (2a), saSualebas iZleva  20a/s tevadobamde 

batarea devtenoT. Tu aucilebelia ufro meti tevadobis batareis 

datenva, saWiroa gavaZlieroT mikrosqema DA1 gare tranzistoriT P-П-P 

rogorc naCvenebia[4]. tranzistor KT 818 AM gamoyenebisas gamomavalma 

denma SeisaZloa miRios 15  a-s. rac saSualebas gvaZlevs davtenoT 

batarea 150a/s  moculobiT. 
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      radgan eleqtro qimiuri procesi yvela tyvia-mJavian 

akumulatorebSi erTidaigivea, aRwerili mowyobiloba SeiZleba 

gamoyenebuli iqnas arahermetuli, maT Soris avtomanqanis 

akumulatoruli batareebis  dasamuxtad. bolo SemTxvevaSi ufro 

advilia modernizacia gaukeTdes mocemul dm–s, romelic Seicavs kvebis 

bkloks da konpensaciuri tipis wrfiv stabilizators. swored es 

stabilizatori SeiZleba iyos gamoyenebuli mikrosqema DA1-is magivrad. 

mTeli jaWvi VD 3 - VD14 saWiroa gavaformoT gamZle gadamwodis saxiT, 

romelic SeerTebulia dm–sTan sammagi SnuriT (SeiZleba telefonis 

Snuric). moxerxebulia gamoviyenoT diodebis nakrebebi KDC 523, KDC 627 

A da  SeerTebis Semdeg monoliTur gadamwodad epoqsiduri fisiT 

gavamagroT. Aaseve SeiZleba gamoviyenoT maRal voltiani gammarTveli 

xerxemali (boZi).             damuxtvis  win gadamwods  aTavseben 

akumulatoruli batereis korpusze. temperaturis dawevisas meore da 

mesame etapis damuxtvis Zabva izrdeba. 

 

Радио, 2004,  № 12, с. 29-31 

 

11. satelefono mekobreebisagan damcavi 

mowyobiloba 

beruaSviliLlaSa 

     mocemuli mowyobiloba – erT-erTi eleqtronuli saSualebaa, 

romelic icavs სatelefono xazebs arasanqcionirebuli gamoyenebisagan. 

misi sqema naCvenebia nax. 1 - ze. rogorc naxazidan Cans xazis patronis 

telefoni xazSi CarTulia R3 rezistoris gavliT, maSin rodesac e.w. 

“pirats” SeuZlia CaerTos xazSi mxolod pirdapir R3 rezistoris 

gareSe.  

     mowyobilobis kvebisaTvis sqemaSi CarTulia parametruli 

stabilizatori, romelic Sedgeba R1 rezistoris, C1 kondensatoris da 

14 voltiani VD2 stabilitronisagan. VD1 diodi icavs mowyobilobas 

polarobis mixedviT satelefono qselSi araswori CarTvisagan.   

     sawyis mdgomareobaSi, rodesac Zabva satelefoni qselSi  

maRalia VD3 stabilitroni Riaa, rac iwvevs VT1 tranzistoris gaRebas 

da VT2 tranzistoris   Caketvas. DD1.1,  DD1.2 trigerebis R 
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Sesasvlelebze  warmoqmnilia maRali logikuri done da amitom maT 

pirdapir gamosasvlelebze dabali doneebi iqneba. 

     telefonis yurmilis aRebisas aparatis mepatronis an 

“piratis” mier satelefono qselSi arsebuli xazuri Zabva mcirdeba, VD2 

stabilitroni Caiketeba, rac gamoiwvevs VT2 tranzistoris Caketvas da 

VT3 tranzistoris gaRebas. Sedegad trigerebis R Sesasvlelebze dabali 

dajdeba done, magram trigerebis gadarTva ar moxdeba da satelefono 

xazi jer kidev ar iblokeba.  amasTan Tu yurmils “pirati” aiRebs, maSin 

deni     R3 rezistoris gavliT ar gaivlis da DD1.1 trigeris  D 

Sesasvlelze SenarCundeba maRali done.  

 

 

nax. 1 

     “piratis” mier nomris akrefvisas DD1.1-is  C Sesasvlelze   

gaCndeba impulsebi, romlebic gadaweren informacias D Sesasvlelidan 

trigerebis gamosasvlelebze da DD1.2 – is gamosasvlelze mRali donis 

gaCenas. tranzistori   VT1 gaiReba da daaSuntebs satelefono xazs, 

riTac nomris akrefva SeuZlebeli gaxdeba.  

    patronis mier nomris akrefvisas, nomeramkrefvis kontaqtebis 

Sekvris momentSi R3 rezistorSi gamavali denis xarjze tranzistori 

VT4 gaiReba,   mcireodeni dayovnebiT (rac kondesator C2-iTaa 

gamowveuli) DD1-is  C Sesasvlelze gamoCndeba Zabvis dadebiTi vardna. 
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orTave trigeri darCeba sawyis mdgomareobaSi da xazis blokireba ar 

moxdeba. 

 

 

nax. 2 

     mowyobiloba awyobilia calmxrivad folgirebuli 

minateqstolitis nabeWd dafaze nax. 2. mowyobilobis kveba SeiZleba 

moxdes telefonis xazidan (rogorc naCvenebia nax. 1), an calke kvebis 

wyarodan. igi swored awyobis SemTxvevaSi ar saWiroebs gamarTvas. 

     mowyobiloba ar aris kritikuli gamoyenebuli rezistorebis 

zusti nominalebis mimarT, Tumc gamonaklisia R1 rezistori, romelic 

gansazRvravs kvebis Zabvis dones da gavlenas axdens gamoyenebuli denis 

sidideze. 

wyaro, Радио, 2002,  № 8, с. 45 

 

 

12. dammuxtavi mowyobilobis damuSaveba 

beruaSvili laSa 

  s.gulovis statiaSi ”avtomaturi sateni mowyobiloba 
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tyvia-mJavian akumulatoris batareisTvis” romelic gamoqveynebulia 

Jurnalis 2004 wlis dekembris nomerSi aRwerilia martivi damteni 

mowyobiloba, romelic realizacias ukeTebs gamomSvebi firmebis mier 

rekomendirebul damuxtvis optimalur algoriTms. statiis avtorma 

Caatara cda misi momdevno gamartivebisa da gaumjobesebisTvis. es 

ramdenad gamouvida, amas axla SevityobT. 

 Jurnalis 2004 wlis dekembris nomerSi aRwerili atomaturad 

dammuxtavi mowyobiloba gamoirCeva ubraloebiT, miuxedavad amisa 

SesaZlebelia misi damatebiT gamartiveba, gadamwod rezistorebze Zabvis 

vardnis Semcireba da damuxtvis mesame etapis Zabvis stabilurobis 

gazrda  

  damuxtvis mesame etapis sqema naCvenebia (nax.1) -ze. tranzistori 

VT1 CarTulia, rogorc stabiluri denis wyaro 5...7ma,  es deni warmoqmnis 

1,4v Zabvis vardnas R3 rezistorze da daaxloebiT 0,4v Zabvis vardnas  R4 

rezistorze. ikribeba R3 da R2(damuxtvis  mesame etapis denis gadamwodi) 

rezistorebze arsebuli Zabvebi, agreTve ikribeba R4 da R1(damuxtvis 

pirveli etapis denis gadamwodi) rezistorebze arsebuli Zabvebi, amis 

Sedegad, orive gadamwodis amuSavebis Zabva 0,2v-s ar aRemateba 

(prototipSi 0,6v-is nacvlad).  

damuxtvis pirvel etapze anTia yvela Suqdiodi, am etapis 

dasruleba  

Seesabameba  damuxtvis Zabvis Semcirebas  0,7a -mde. amasTan tranzistori 

VT3 ixureba. sinaTlis diodi HL3 qreba. gamomavali Zabva 

stabilizirdeba 14,4...1,6v doneze. Suqdiodebi HL1, HL2 da U1 optronis 

gamomasxivebeli diodi CarTulia,  U1 optronis  fotodiodi gaxsnilia, 

tranzistori VT4 -ki daxurulia. 

meore etapis dasrulebas Seesabameba dammuxtavi denis 0,11a-mde 

Semcireba. tTanzistori VT2 iketeba.  Suqdiodi HL2 da U1  optronis 

gamomasxivebeli diodi gamoirTveba. U1 optronis  fotodiodi iketeba, 

tranzistori VT4 ixsneba da aSuntirebs -VD15 diods , gamorTavs mas  

VD4 -VD15 jaWvidan, amis Sedegad gamomavali Zabva mcirdeba 

13,8...14vatamde. 

     gamRebi veluri tranzistoris  VT4-is gamoyenebam,  

sagrZnoblad aamaRla damuxtvis mesame etapis Zabvis  stabiluroba. 
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Ggaxsnili VT4 tranzistoris winaRoba ar aRemateba 10-oms, masze Zabvis 

vardna (ramdenime milivolti) sagrZnoblad mcirea, vidre Sesabamis 

bipolarul transistorze  VT4-ze (romelic tolia 0,1v-is). prototipSi . 

   prototipis meore nakli is aris, rom damuxtvis meore etapis 

indikatoris,-Suqdiodis gamorTvis Semdeg, mesame etapis faqtobrivi 

dasawyisi (VT4  tranzistoris gaxsna) sxvadasxva momentSi xdeboda.  . 

damuSavebul mowyobilobebSi es nakli aRmofxvrilia. ramdenadac U1 

optronis gamomasxivebeli diodiTan erTad, HL2-Suqdiodic iTiSeba.  

 

nax. 1 

 

 

detalebis konstruqcia 

     mowyobiloba damontaJebulia calmxrivfolgirebul 

minateqstolitis plataze, naCvenebia nax.2-ze. tranzistori VT1 :  КП 301, 

КП 307  seriidan nebismieri 5...7ma sawyisi Casadinari ZabviT, Tu sawyisi 

Casadinari deni metia, gamosadinaris wredSi rTaven resistors, romlis 

wimaRobas ise arCeven ,rom stabilizaciis deni zemoT aRniSnul 

sazRvrebSi Sevides.    denis stabilizatoris awyoba, agreTve SeiZleba 

nax.3 –ze gamosaxuli sqemiTac.  
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nax. 2 

 

 

nax. 3 

  stabilizaciis dens gansazRvraven: Istab=Ipot+1,25/R1 

formuliT, sadac Ipot mikrosqemis moxmarebis  denia DA1(0,05...0,1MA). 

  sasurvelia gamoyenebuli iqnes Sotkis diodi (VD1), rom 

Semcirdes masze Zabvis vardna. diodi VD2-aucileblad kaJis. orive 

diodi gaTvlili unda iyos damuxtvis maqsimalur denze. diodi -VD3 

nebismieri kajis dabalsimZlavriani an Sotkis barieriT.  

 xelsawyos gamarTvisTvis saWiroa  R3 da R4  rezistorebis 

winaRobebis ise SerCevaSi, rom maTze Zabvebis vardna Sesabamisad 1,4 da 

0,4 volts Seadgendes. Ddamuxtvis meore etapis Zabvis regulirebas 

,prototipis identurad akeTeben.  

damuSavebuli mowyobiloba warmatebulad gamoiyenes motocikletis 

akumulatoruli batareis 6CT9‐is dasamuxtad. amasTan gadamwodi 
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rzistorebis R1,R2,R5  winaRobebi Seamcires Sesabamisad 0,27 6,8 da 4,3 –

omamde. 

Радио, 2005,  № 10, с. 36, 37 

 

13. mravalarxiani dacva - signalizaciis 

mowyobiloba  

(II nawili, I nawili ix. Llukava Temos naSromi)  
beruaSili baCuki 

meore variantis sqema naCvenebia nax. 2 – ze. generatori taqturi 

impulsebisa, romelic aucilebelia mricxvelisa da multialeqsoris 

muSaobisaTvis moTavsebulia orive elementze „gamomricxavi an“ – DD4.1 da 

DD4.2. impulsebi romlebic gamodis generetoridan da Sedis C1 

mricxvelSi DD1. misi gamosasvlelebi SeerTebulia multipleqsorebis 

misamarTiT SesasvlelTan DD2. igive impulsebi erTiandeba 

multipleksorSi S Sesasvlelidan, zusti ganmartebisTvis ЛБ nomerSi, 

romelic miewodeba gangaSis signals. 

rezistorebi  R1-R15 da urTierTwinaaRmdegoba xazebis blokirebisa 

qmnian gamyofefs romelTanac mierTebulia multipleqsoris 

SesaZleblobebi. SekumSul ЛБ gadatvirTva multipleskorisa ar unda 

aRematebodes nuls, Tu urTierTsawinaaRmdegoba ЛБ rigSia 1кОмб 

urTierTwinaaRmdegoba zeda gamyof mxrisa unda iyos aranakleb 10кОм. 

miuxedavad amisa aRmoCnda, rom zeda mxris 

urTierTwiaaRmdegobisgadidebas moyavs arastabiluri multipleksoris 

muSaobas. avtorebs eqsperimentalurad aqvT aRmoCenili, rom 

multipleksoris CarTva damatebiT rezistorze R19 wyvets problemas 

dadebiTad. 

oksiduri da keramikuli kondensatorebi abrkoleben cru muSaobas 

impulsuri xarvezebis amoqmedebisas. 

rodesac yvela ЛБ gamosworebulia D multipleksoris Sesvlisas 

DD2 monawileobs dabali doniT, xolo gamosvlisas-maRali doniT. maRali 

done elementis gamosvlisas DD5.2 uflebas aZlevs generatoris muSaobas. 

garRvevisas romelime ЛБ Sesabamis Sesasvlelze DD2 Cndeba maRali done 

xolo gamosvlisas ki dabali. dabali done am SemosasvlelSi krZalavs 
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generatoris muSaobas da mricxvelis gamosvlisas DD1-sa fiqsirdeba kodi 

gamousworebad misamarTze ЛБ. es kodi gadaecema mikrosqemas DD3, 

romelic emsaxureba mexsierebis elements. kodis Cacera masSi xdeba 

maRali doniT elementis gamosvlisas DD5.3. mikrosqemis gamosasvlelidan 

DD3–es misamarTi gadaecema deSifratoris gamosasvlels DD8 da 

Sesabamisad mis gamosasvlelSi Cndeba, dabali done. inTeba indikatori, 

romelic miuTiTebs ЛБ nomers. 

dabali done elementis gamosvlisas DD5.4 gadarTva gamoiwvevs DD6, 

romelic maRali donis gamo Tavisi gamosvlisas uflebas aZlevs 

generatorebis muSaobas DD7.1 da DD7.2 elementebze. impulsebi, romlis 

sixSire daaxloebiT  1ГЦ miecema nebadarTul SesasvlelSi S 

deSifratorSi DD8, amitomac indikatori cimcimebs am sixSiriT signali 

DD7.2gamosvlisa agreTve miecema tranzistorebs VT1 da VT2, 

romlebicrTaven reles K1. misi kontaqtebi (sqemaze araa naCvenebi) 

marTaven xmebis WidiliTa da signaluri lampiT, romelic araa 

damontaJebuli SigniT. generatori elementebze DD7.3, DD7.4-is daniSnuleba 

signaluri xmis gamocema. 

gangaSis signalis gacemisas ЛБ skanireba sxva ЛБ-sTvis wydeba. 

imisaTvis rom dacvis sistema aRvadginoT sxva xazovan blokebSic 

aucilebelia gamovrToT daxeuli ЛБ. es SeiZleba gavakeToT (uceb 

gangaSis signalis miwodebisas) tumbleris Sesabamis daniSnulebaSi SA1-

SA15 romlis mdgomareobaSi weria „ВЫКЛ“. Tavisi kontaqtebiT is aZlevs 

multipleksors dabal dones, bolos ki gadadis skanirebaze ЛБ  da 

dacvis sistema diddeba,rasakvirvelia es naklia am sistemis.praqtikam 

gvicCvena rom dacvis personali cdilobs Tavidanve gaumklavdnen 

gangaSis signals da uceb akeTeben umniSnelovanes gadarTvebs.imis Semdeg 

rac gamorTaven ЛБ-s gangaSis signals xmaurobs da indikatori cimcimebs. 

imisTvis rom CamovtvirToT signali da davabrunoT Tavdapirvel 

mdgomareobaSi unda davaWiroT Rilaks „СБРОС“. misi kontaqtebi SB1.2 

gadarTaven trigers DD6 nulovan mdgomareobaSi da generaTorebi wyveten 

muSaobas.inTeba indikatoris HL1 mwvane feri da signalizacia 

dayenebulia dacviT reJimSi. 

Rilaki SB2 exmareba sistemis gamarTulobis SemowmebaSi, romelsac 

es Rilakebi irTveba yvela multipleksoris gasasvlelSi miecema maRali 

done, magram gangaSis signali gamoCndeba mxolod moniSnul misamarTze. 
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kvebis blokis meore varianti igive sqemiTaa awyobili, rac hqonda 

pirvels. orive variantSi yvela mikrosqema dablokilia sqemaze isini 

araa naCvenebi. 

mowyobilobis eqspluataciam Svidi wlis ganmavlobaSi gviCvena 

maTi maRali imedi.Weqa-quxilis dartymisas es mowyobiloba ar ziandeba, 

mowyobilobis ЫВА sirTules ar warmoadgens morige anu dacvis 

personalisaTvis. mas sWirdeba droTa ganmavlobaSi mtvrisgan gawmenda 

da mwyobridan gamoyvanili tumblerebis gamocvla.  

meore variantis sqema naCvenebia nax.2. generatori taqturi 

impulsebisa, romelic aucilebelia mricxvelisa da multialeqsoris 

muSaobisaTvis moTavsebulia orive elementze „gamomricxavi an“ – DD4.1 da 

DD4.2.impulsebi romlebic gamodis generetoridan da Sedis C1 mricxvelSi 

DD1. misi gamosasvlelebi SeerTebulia multipleqsorebis misamarTiT 

SesasvlelTan DD2. igive impulsebi erTiandeba multipleksorSi S 

Sesasvlelidan, zusti ganmartebisTvis ЛБ nomerSi, romelic miewodeba 

gangaSis signals. 

 

 

Nnax. 1 

rezistorebi  R1-R15 da urTierTwinaaRmdegoba xazebis blokirebisa 

qmnian gamyofefs romelTanac mierTebulia multipleskoris 

SesaZleblobebi. SekumSul ЛБ gadatvirTva multipleskorisa ar unda 

aRematebodes nuls, Tu urTierTsawinaaRmdegoba ЛБ rigSia 

1кОмбurTierTwinaaRmdegoba zeda gamyof mxrisa unda iyos aranakleb 

10кОм. miuxedavad amisa aRmoCnda, rom zeda mxris 

urTierTwiaaRmdegobisgadidebas moyavs arastabiluri multipleksoris 
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muSaobas. avtorebs eqsperimentalurad aqvT aRmoCenili, rom 

multipleksoris CarTva damatebiT rezistorze R19 wyvets problemas 

dadebiTad. 

oksiduri da keramikuli kondensatorebi abrkoleben cru muSaobas 

impulsuri xarvezebis amoqmedebisas. 

rodesac yvela ЛБ gamosworebulia D multipleksoris Sesvlisas 

DD2 monawileobs dabali doniT, xolo gamosvlisas-maRali doniT. maRali 

done elementis gamosvlisas DD5.2 uflebas aZlevs generatoris muSaobas. 

garRvevisas romelime ЛБ Sesabamis Sesasvlelze DD2 Cndeba maRali done 

xolo gamosvlisas ki dabali. dabali done am SemosasvlelSi krZalavs 

generatoris muSaobas da mricxvelis gamosvlisas DD1-sa fiqsirdeba kodi 

gamousworebad misamarTze ЛБ. es kodi gadaecema mikrosqemas DD3, 

romelic emsaxureba mexsierebis elements. kodis Cacera masSi xdeba 

maRali doniT elementis gamosvlisas DD5.3. mikrosqemis gamosasvlelidan 

DD3–es misamarTi gadaecema deSifratoris gamosasvlels DD8 da 

Sesabamisad mis gamosasvlelSi Cndeba, dabali done. inTeba indikatori, 

romelic miuTiTebs ЛБ nomers. 

dabali done elementis gamosvlisas DD5.4 gadarTva gamoiwvevs DD6, 

romelic maRali donis gamo Tavisi gamosvlisas uflebas aZlevs 

generatorebis muSaobas DD7.1 da DD7.2 elementebze. impulsebi, romlis 

sixSire daaxloebiT  1ГЦ miecema nebadarTul SesasvlelSi S 

deSifratorSi DD8, amitomac indikatori cimcimebs am sixSiriT signali 

DD7.2gamosvlisa agreTve miecema tranzistorebs VT1 da VT2, 

romlebicrTaven reles K1. misi kontaqtebi (sqemaze araa naCvenebi) 

marTaven xmebis WidiliTa da signaluri lampiT, romelic araa 

damontaJebuli SigniT. generatori elementebze DD7.3, DD7.4-is daniSnuleba 

signaluri xmis gamocema. 

gangaSis signalis gacemisas ЛБ skanireba sxva ЛБ-sTvis wydeba. 

imisaTvis rom dacvis sistema aRvadginoT sxva xazovan blokebSic 

aucilebelia gamovrToT daxeuli ЛБ. es SeiZleba gavakeToT (uceb 

gangaSis signalis miwodebisas) tumbleris Sesabamis daniSnulebaSi SA1-

SA15 romlis mdgomareobaSi weria „ВЫКЛ“. Tavisi kontaqtebiT is aZlevs 

multipleksors dabal dones, bolos ki gadadis skanirebaze ЛБ  da 

dacvis sistema diddeba,rasakvirvelia es naklia am sistemis.praqtikam 

gvicCvena rom dacvis personali cdilobs Tavidanve gaumklavdnen 
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gangaSis signals da uceb akeTeben umniSnelovanes gadarTvebs.imis Semdeg 

rac gamorTaven ЛБ-s gangaSis signals xmaurobs da indikatori cimcimebs. 

imisTvis rom CamovtvirToT signali da davabrunoT Tavdapirvel 

mdgomareobaSi unda davaWiroT Rilaks „СБРОС“. misi kontaqtebi SB1.2 

gadarTaven trigers DD6 nulovan mdgomareobaSi da generaTorebi wyveten 

muSaobas.inTeba indikatoris HL1 mwvane feri da signalizacia 

dayenebulia dacviT reJimSi. 

Rilaki SB2 exmareba sistemis gamarTulobis SemowmebaSi, romelsac 

es Rilakebi irTveba yvela multipleksoris gasasvlelSi miecema maRali 

done, magram gangaSis signali gamoCndeba mxolod moniSnul misamarTze. 

kvebis blokis meore varianti igive sqemiTaa awyobili, rac hqonda 

pirvels. orive variantSi yvela mikrosqema dablokilia sqemaze isini 

araa naCvenebi. 

mowyobilobis eqspluataciam Svidi wlis ganmavlobaSi gviCvena 

maTi maRali imedi.Weqa-quxilis dartymisas es mowyobiloba ar ziandeba, 

mowyobilobis ЫВА sirTules ar warmoadgens morige anu dacvis 

personalisaTvis. mas sWirdeba droTa ganmavlobaSi mtvrisgan gawmenda 

da mwyobridan gamoyvanili tumblerebis gamocvla. 

Радио, 2003,  № 1, с. 37 

 

 

14. motocikletis damcavi signalizacia 

gabelaia levani 

     satransporto saSualebis dacvis problemasTan dakavSirebiT 

konkretulad ki motocikletis, Jurnalma radiom miuZRvna araerTi 

publikacia. gamoqveynebul statiebSi avtori gviziarebs Tavis 

mosazrebebs Tu rogor gavaumjobesoT motocikletis dacvis meqanizmi. 

     erT-erTi yvelaze warmatebuli motocikletis damcavi 

meqanizmis konstruqcia, rogorc me vfiqrob, aris m. Curuksaevis mier 

Seqmnili [1]. 

romelze dayrdnobiTac momavalSi Seiqmna sxva saxis damuSavebebi 

mag. n. bannokovis mier [2]. 

     miuxedavad imisa, rom rogorc [1] aseve [2] konstruqciebSi 

signalizaciis CarTvisaTvis gamoiyeneba pirdapiri gamosxivebis 
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dinamikuri Tavaki, umetes wilad umjobesia gamoyenebuli iqnas 

motociklze ukve arsebulisa signalo mowyobiloba. motocikletis 

akumuliatoris elementis simZlavris SezRuduli SesaZleblobis  

gaTvaliswinebiT da Tan rom ar Semcirdes dacvis sistemis saimedooba 

aucilebelia gamoiricxos cru gangaSebi. am sakiTxs miTiTebul SromebSi 

eTmoba mcire yuradReba. 

     cnobilia, rom gadamwodebs (sensorebs) ar SeuZliaT mkacrad 

garCeva adamianis zegavlenis da sxva faqtorebis, magaliTad ubralod 

gamvlelis an qaris. amitom sasurvelia ar CaiarTos dacvis meqanizmi 

mcire impulsebis zegavleniT sensorebze (yovel SemTxvevaSi 

ignorirebuli unda iqnas Tundac is, romlis xangrZlivobac 1 wm-ze 

naklebia) da aseve ar unda CaiTvalos erTjeradi Sexeba. anu sxvanairad 

rom vTqvaT vibraciis sensoris gamaZliereblis mowyobilobis amuSavebis 

trigerTan pirdapiri SeerTeba unda CaiTvalos xarvezaT. 

     zemoT aRwerilis gaTvaliswinebiT [1] konstuqcia iqna 

gadamuSavebuli. kerZoT musikaluri sinTezatori da xmovani sixSiris 

gamaZlierebeli Secvlili iqna Cveulebrivi xmovani signalis releTi. 

Aaseve minimumade iqna dayvanili cru gangaSis warmoSobis albaToba. 

akustikur-meqanikuri parazituli ukukavSiri xmovan signalsa da sensors 

gamoiricxa ureleo meTodiT – gangaSis signalis dros eleqtronuli 

kvanZi ablokirebs vibraciis sensoris impulsebis miwodebas 

mowyobilobis Sesasvlelze, ris Semdegac raRac dayovnebis Semdeg 

blokireba ixsneba. gamoyenebulia kontaqturi sensorebi, rac iwvvvs 

saerTo saimedoobis gazrdas. 

     dacvis sistma SegiZliaT ixiloT nax. 1 - ze eleqtronuli 

kvanZi ganTavsebulia mxolod erT mikrosqemaze da miuxedavad amisa mas 

msgavsi mowyobilobebisaTvis aucilebeli yvela funqcionaluri 

Semadgeneli nawili: trigeri, taimeri, generatori. 

     trigeris da taimeris funqcias asrulebs DD1.2 da DD1.3 

Smidtis trigerebze awyobili erTvibratori. C3R4 wredi gansazRvravs 

marRali donis impulsis xangrZlivobas erTvibratoris gamosasvlelze, 

romelic Seesabameba gangaSis signalis xmovanobis xangrZliobas (sqemaze 

miTiTebuli nominalebis SemTxvevaSi igi daaxloebiT tolia 23 ... 25 wm-

is). 
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 DD1.4 Smidtis trigerze da C6R5 sixSiris damyenebel wredze 

Seqmnilia generatori daaxloebiT 0,7 hercze. am sixSiriT periodulad 

irTveba K1 sasignalo rele, romelic aris  VT1 tranzistorze agebuli  

denis gamaZliereblis datvirTva. 

 

nax. 1 

DD1.1 Smidtis trigeri uzrunvelyofs mowyobilobis ugrZnoblobas 

sensoris impulsebis mimarT gangaSis signalis xmovanebis mTeli drois 

ganmavlobaSi da agreTve misi damTavrebis Semdegac raRac drois 

ganmavlobaSi, rac ganisazRvreba R3C2 wrediT. amiT gamoiricxeba 

mowyobilobis xelmeored amuSavebis SesaZlebloba motociklis CarCosa 

da sakuTriv sensoris milevadi rxevebis zemoqmedebidan gamomdinare, rac 

Tavis mxriv gamowveulia xmovani signalis akustomeqanikuri 

zemoqmedebiT.  

     R1R2C1 wredi aTanxmebs vibraciis sensors dacvis mowyobilobis 

eleqtrul kvanZTan. es sensori damuSavebulia vinogradovis mier [3]. 

Curuksaeva, bannikova da priamuSko saxecvlilebebis gareSe iyenebdnen 

mas avtomobilis dacvisaTvis [4]. sensori kargia imiT, rom Zalian muSaa 

nebismier mdgomareobaSi misi dayenebisas, martivad dasamzadebeli da 

iafia.  

     miuxedavad amisa, avtors mouwia meqanikuri rxevebis 

eleqrulSi gardamqmnelebTan (piezoelementi BQ1, misi damagrebis 

elementebTan erTad) mTeli rigi eqsperimentebis Catareba, im mizniT, 

 58



raTa gaezarda mgrZnobiaroba da saimedooba mowyobilobis 

mototransportze muSaobis dros. 

     imisaTvis, rom Tavidan aecilebina da gamogvericxa mcdari 

gangaSis signali vinogradovma SemogvTavaza gamogveyenebina 

analizatorebi impulsebis mTvleleze. avtoris mier SemoTavazebul 

gardamqmnelze ukeTesad muSaobs R2C1 maintegrirebeli wredi R1 

maSuntirebel rezistorTan erTad. es wredi mxedvelobaSi iRebs 

mosaxsneli signalebis ara marTo sixSires, aramed xangrZliobasac da 

amplitudasac ki. 

    radgan C1 kondesatori imuxteba R2 rezistoris gavliT da 

ganimuxteba R1 da R2 jamur winaaRmdegobaze, cxadia misi damuxtvisa da 

ganmuxtvis dro sxvadasxvaa. Aar aris rTuli misaxvedri, rom nominalis 

Tanafardobis cvlilebiT SeiZleba Tavidan iqnas acilebuli 

mowyobilobaze ara mxolod erTjeradi impulsebis zegavlena, romlebic 

arafriTaa erTmaneTTan dakavSirebulni, aramed impulsebis jgufebisa da 

uwyvti rxevebisac ki. 

  Ees Zalian kargi Tvisebaa, Zlieri wvimebisagan gamowveuli 

rxevebisagan dacvisaTvis (Tu ki deteqtori sagrZnoblad mgrZnobiare 

aRmoCndeba mis mimarT). rogorc aRniSnuli iyo, vibraciis sagrZnobi 

intensivobis SemTxvevaSi, gadamwodis gamosasvlelze dgeba sworkuTxa 

impulsebis rxevebi metnaklebad garkveuli sixSiriT, gamWlobiT oris 

maxlovlobaSi da amplitudiT romelic axlosaa kvebis wyaros ZabvasTan. 

R1R2C1 wredi gansazRvravs gangaSis signalis CarTvis dayovnebas, rac 

sasurvelia aRebul iqnas aranakleb 1 wm-isa. 

    R1R2C1 wredi SeiZleba gamoyenebul iqnas vibraciis sxva tipis 

gadamwodebTanac samuSaod, mxolod, aucilebeli iqneba Sesabamisad 

SerCeul iqnas am detalebis nominalebi. motocikletis dacvis meqanizmi 

moqmedebas iwyebs maSin, rodesac C1 kondesatris Zabva aRemateba Smitis 

DD1.1 trigeris gadarTvis zeda zRvars. mowyobilobaSi Smitis trigeris 

gamoyeneba amaRlebs gadarTvis simkveTres im SemTxvevaSi, Tu ki Semavali 

signalis Zabva SedarebiT nela icvleba.    

     rele KK2, romelis marTvc xdeba kontaqturi SF1, SF2 

sensorebis mier mowyobilobaSi muSaobs rogorc motocikletis 

damatebiTi damcavi meqanizmi. es gansakuTrebiT gamosadegia magaliTad 

vibraciis sensoris mwyobridan gamosvlis SemTxvevaSi (an rodesac misi 
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gamoyeneba Zneldeba amindis zegavleniT) da aseve rodesac motocikleti 

imyofeba moSorebiT da ver vxedavT (tyeSi, avtofarexSi saxlidan 

moSorebiT). 

     saqme imaSia, rom xmauris fonze adamianis smena gangaSis 

signalis erTjerad CarTvas ukve kargad afiqsirebs (SeiZleba 

daTvlilic ki iqnas signalis CarTvis raodenobac 17-18-jer sqemaze 

naCvenebi R4C3 detalebis nominalebis SemTxvevaSi). aseTi signali cxadad 

gvatyobinebs vibraciis sensoris amuSavebaze, magram ar gvaZlevs am 

signalis warmoSobis mizezis axsnas. Tu ki axmaurebuli signali 

moulodnelad Sewydeba, aman unda kanonierad gamoiwvios Cveni 

SeSfoTeba. SeiZleba isec moxdes, rom Tqnens motocikls SemTxveviT 

Seejaxos sxva satransporto saSualeba. maSin kontaqturi gadamwodebi 

ar gamorTaven signals adamianis Carevis gareSe.   

     kontaqturi sensorebisaTvis (isini SeiZleba iyos ramodenime 

paralelurad CarTuli) SesaZloa gamoviyenoT rogorc Rilakuri 

gamomrTvelebi aseve Caketili hermetizirebuli  kontaqtebi (herkoni). 

sqemaze moyvanilia orive varianti.  

dacvis reJimSi SF1 gamomrTvelis da SF2 herkonis  Caketili 

kontaqtebi unda iyos gaxsnili, rele K2 -Si am dros deni ar gadis da 

misi kontaqtebi aseve arian gaTiSuli. 

     Rilaki SFF1 SesaZloa ganTavsebuli iyos magaliTad skamis 

qveS (sadac rogorc wesi ganTavsebulia instumentebi). igi ise unda iyos 

damagrebuli, rom Tavis adgilze fiksatoriT dafiqsirebuli skamis 

SemTxvevaSi man unda daaWiris gamomrTvelis Rilaks da amiT gaTiSos 

misi kontaqtebi. skamis awevis SemTxvevaSi es kontaqtebi Caiketeba.  

     gerkoni aseve SegviZlia ganvaTavsoT milis CarCos SigniT, 

romelSic sakisrebzed moZraobs wina borblis Canglis RerZi. ( Tumc, es 

varianti iTxovs saWis kvanZis daSlas da zeda sakisris demontaJs) 

herkons amagreben aramagnituri mxariT ramis milis SigniTa mxares da 

mis sapirispiro mxares igive principiT agreben magnits iseTi gaTvliT 

rom misi movabrunebT saWes daaxloebiT misi sruli brunvis meoTxedi 

kuTxiT. am SemTxvevaSi Tu ecdebian motocikletis gatacebas an 

saburavis  moxsnas moxdeba herkonis kontaqtebis SeerTeba. 

     imisaTvis, rom gavumartivoT mesakuTres saWis dayeneba saWiro 

mdgomareobaSi, gamoyenebulia Suqdiodi HL1. mowyobilobis amuSavebis 
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Semdeg gangaSis signali ismis am herkonis Semdgomi mdgomareobisagan 

damoukideblad, Suqdiodi ki dacvis reJimSi denisgan gaTiSulia da ar 

anaTebs. 

     mowyobiloba ara kritikulia detalebis arCevisagan. 

motocilis eqspluataciis temperaturuli pirobebi SesaZleblobas 

iZleva gamoyenebuli iqnes oksiduri kondensatorebi drois 

ganmsazRvrel wredebSi (gamoyenebulia miniaturuli ELNA tipis 

kondesatorebi).  K1 rele mciregabaritiania HG123/012-1c, rac misc 

damontaJebis SesaZleblobas iZleva plataze. mis nacvlad SeiZleba 

gamoyenebul iqnas farTod gavrcelebuli saavtomobilo relec, magram 

am SemTxvevaSi saWiro iqneba misi dayeneba signalis gverZzed. K2 rele- 

nebismieri mciregabaritulia Sesabamisi amuSavebis ZabviT (mag. РЭС49, 

РС.569.421-02 pasportiT). 

     SF 1 Rilaki unda uZlebdes Zalian did meqanikur datvirTvebs - 

gamogvadgeba avtomobilis gamomrTveli salonis gasanaTebeli, romelic 

magrdeba karebze. anda gamomrTveli KP seriidan (Rilakuri mwyvetavi). 

herkoni gamoiyeneba gadamrTveli kontaqtebiT, romlis gamouyenebel 

gamomyvanebs vtovebT Tvisufals).  

     platas, romelzedac ganlagebulia eleqtronuli detalebi 

aTavseben  mtkice metalis yuTSi-ekranSi. 

   sensori Sedgeba vibraciis gardamqmnelisagan, romlis safuZvels 

Seadgens pezoelementi, romelic amoRebulia xmisgamomsxiveblisagan ЗП-

18 da maZliereblß-ßmaformirebli, romelic agebulia DA1 operaciul 

gamaZlierebelsa da VT1 tranzistorze (ixileT sqema nax. 2.-ze) [3].  

     bronzes sadgamze moTavsebuli pezoelementi gamoaqvT 

xmisgamomsxiveblis korpusidan da masze amagreben or moqnil foladis 

RerZs diametriT 0.5-0.7 mm rogorc es naCvenebia nax. 3. erT RerZs 

miarCilaven firfitis napirs, xolo meores piezoelementis gamtar fenas 

misi napiris siaxloves. mirCiluli RerZebi unda iyvnen erTmaneTis 

paraleluri. 
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Nnax. 2 

     imisaTvis rom SerCilvis dros ar davazianoT pezoelementi 

sasurvelia gamoiyenoT SedarebiT adviladmdnobi kala, romlis 

meSveobiTac SevZlebT sarCilavis Reros temperaturis Semcirebas. ar 

aris saWiro piezoelementze dasarCili kontaqtis Semcirebisken swrafva, 

gaxsovdeT, rom optimaluri farTobi aris 3X4 mm, xolo manZili Reroebs 

Soris -  9.5-10 mm-ia. 

     gardamqmnelis pezoelemntis RerZebisagan moSorebul 

sapirispiro mxares arCilaven kaliT damatebiT simZimes. simZimis wonis 

momatebiT an moklebiT advili dasaregulirebelia gardamqnelis 

mgrZnobeloba.  

 

 

Nnax. 3 

     gardamqmnelis RerZebis Tavisufal boloebs mokalaven 

arCilaven plataSi da asruleben sensoris awyobas. platas amzadeben 
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folgirebuli minateqstolitisagan, romlis sisqe Seadgens 1.5 mm. platis 

naxazi mocemulia nax 4 – ze. platas aTavseben ekranul garsacmSi, rac 

damzadebulia Tunuqis furclisagan da romelsac TviTmWreli SurupiT 

amagreben motociklis korpusze. BQ1 gardamqmneli  muSaobis procesSi 

ar unda exebodes garsacmis kedlebs.  

 

nax. 4 

     sensoris gabaritebi aris Semdegi: 25X25X18 mm. mas akavSireben 

eleqtronul kvanZdan saimedo izolaciis mqone sami gamtariT. 

 sensoris C1 kondensatori -  KK53-19 mablokirebelia kvebis 

sistemaSi. plata iTvaliswinebs KT315Г tranzistorebis gamoyenebas, 

magram saukeTeso maCvenebeli miRweuli iqna importuli tranzistoris 

2SA881R –s gamoyenebiT. saregulirabeli rezistori R2 aRebul iqna CП-

19а tipis. 

     mowyobilobis gawyobis dros azusteben sasurvel droiT 

dayovnebebs RC wredebis SerCeviT. R1R2C1 wredebis SerCeva ufro 

mosaxerxebelia moxdes uSualod moTociklze. amisTvis R2 rezistors 
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Secvlian saregulirebeli rezistoriT, R1 rezistoris nacvlad 

miarCilaven sxas winaaRmdegobiT 1 ... 2 kom. (gadamwodis koleqtoruli 

denis SezRudvisaTvis), ise, rogorc naCvenebia nax. 5 – ze.   

  

nax. 5 

R2 rezistoris moZravi Tavaki yendeba sqemis mixedviT ukidures 

marcxena mxares – anu, mgrZnobiaroba minimaluria. Semdeg cdiloben 

motocikletidan moxsnan raime martivad mosaxsneli nawili (mag. benzinis 

avzis sacobi). am SemTxvevaSi ar unda moxdes mowyobilobis amuSaveba. Tu 

rezistoris moZravi Tavaks nel nela gadavanacvlebT mas marjvena 

mxares, unda mivaRwioT iseT mdgomareobas, rom Tundac umniSvnelo 

detalis moxna iwvevdes mowyobilobis garkveviT amoqmeddebas. 

gadamwodze yoveli zemoqmedebis Semdeg saWiroa raRac pauza C1 

rezistoris ganmuxtvisaTvis. 

     mas Semdeg, rac moiZebneba R2 rezistoris Tavakis saWiro 

mdgomareoba gazomaven am cvladi rezistoris miRebuli gamyofis mxrebis 

winaaRmdegobebs da Secvlian maT mudmivi winaaRmdegobebiT.  

    mowyobilobis sadarajo reJimSi gadayvanis win moTociklis 

saWes ayeneben iseT mdgomareobaSi, romlis drosac HL1 Suqdiodi Caqreba 

da amis Semdeg CarTaven SA1 tumblers.  

     saboloo jamSi unda avRniSnoT, rom dacvis imedianoba umetes 

SemTxvevaSi damokidebulia mowyobilobis farulobasTan da xel 

miuwvdomlobasTan. swored amitom akumuliatoris elementebisaTvis 

saWiroa magari metalis yuTi, romelic kargad iketeba.  

literatura 

1. Чуруксаев М.  Элуктронный “сторож”  для мотоцикла.- Радио, 1998,  №11, с . 

54, 55.  

2. Банников В. Сторожевое устройство.-Радио, 2001, №4, с. 44, 45. 

 64



3. Виноградов Ю.  Датчик вибрации для охранного устройства.- Радио, 1994,  № 

12, с. 38, 39. 

4. Прямушка В. Охранно-сигнальное устройство. – Радио, 1998, № 3, с. 41, 42.  

wyaro: Радио, 2003,  № 4, с. 44. 

 

15. maRalsixSiruli Sup-misadgami cifruli 

voltmetrisaTvis 

gageliZe venera 

SemoTavazebuli misaerTebeli saSualebas gvaZlevs gavzomoT 

radiosixSiruli diapazonis Zabva, aseul megahercamde.specialur 

mikrosqemebze  awyobili danamatis gamorCeuloba is aris , rom Zabvis 

gazomvis rezultatebis aTvla decibelebSi xdeba,  rasac xSir 

SemTxvevebSi upiratesoba eniWeba. 

      

     M 830, M 838, MY-63 cifruli multimetrebi da analogiuri 

modelebi farTod aris gavrcelebuli. radio moyvarulebi iyeneben maT, 

sxvadasxva radioeleqtronuli aparaturis  Sesamowmeblad da 

mosamarTad. aseT xelaswyoebs aqvT naklovanebebi da 

radiomoyvarulisTvis, erT-erTi arsebiTi naklovaneba aris is, rom maT 

ar SeuZliaT, radiosixSiruli diapazonis Zabvebis gazomva. ami 

naklovanebis gamosworebaSi, dagvexmareba misaerTebeli cifrul  

multimetrze, romelic Sesrulebulia maRalsixSiruli Supis saxiT. mas 

aqvs  didi Semavali winaRoba (daaxloebiT 50 komi),  

mcire Semavali tevadoba (ara umetes 1pf) da igi muSaobs 0,1...200mhc 

sixSirul diapazonSi. xolo mgrZnobiarobis Semcirbis SemTxvevaSi 

500mhc -mdec. multimetrTan erTad, igi saSualebas iZleva gavzomoT 

(60...65db diapazoni)  5..10 mv-dan 10v-mde moqmedi Zabva, rac samoyvarulo 

praqtikis umravles SemTxvevebSi, savsebiT sakmarisia. 

     mTavari gansakuTrebuloba aris is rom, igi gazomvis Sedegebs 

aCvenebs ara voltebSi, aramed  fardobiT erTeulebSi – dbv, anu 

decibelebSi 1v ZabvasTan damokidebulebiT. Aaqve unda aRiniSnos rom 

gazomvis fardobiTi erTeulebi, farTod gamoiyeneba sazom teqnikaSi 

magaliTad, simZlavris gazomvisTvis – dbvt (1vt-ze damokidebulebiT), 

dbmvt (1-mvt-ze damokidebulebiT) da Zabvis gasazomad dbmv (1mv-ze  
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damokidebulebiT). aseTi erTeulebiT gazomvis gamo, naTelia 

SemoTavazebuli misaerTeblis upiratesoba.Ppirvel rigSi aRar aris 

saWiro multimetris gazomvis qvediapazonebis gadarTva, radganac 

mowyobilobas 2v mudmivi Zabvis zRvarze ayeneben. Mmeore rigSi 

martivdeba decibelebSi oTxpolusas gadacemis koeficientis 

gansazRvara, ramdenadac saWiro rezultati  miiReba, rogorc ori 

mniSvnelobis sxvaobva am oTxpolusas Sesasvlelze da gamosasvlelze. 

mesame rigSi gacilebiT mosaxerxebelia gatarebis zolis gazomva 

dacemis -3db, -6db, -40db da sxva doneebis mixedviT. uaryofiTad SeiZleba 

is CaiTvalos, rom gazomvis es erTeuli (dbv) ar aris gavrcelebuli 

,Tumca advilad misaCvevia. cxrili 1-Si moyvanilia  Sesabamisobebi 

SedarebiTi erTeulebsis doneebs -dbv-s da Zabvebs: voltebs  

milivoltebs Soris, 50om-iani datvirTvisTvis. 

cxrili 1 

 

 

   Supis  sqema naCvenebia nax.1-ze.   specializirebul  DA1(  SOT 23-5 

korpusis) mikrosqemaze awyobilia Semavali gamaZlierebeli, didi 

Semavali winaaRmdegobiT da patara Semavali moculobiT.  

es mikrosqema warmoadgens buferul gamaZlerebels, gaZlierebis 

koeficientiT romelic SeiZleba dayendes(gaZlioerebis koeficienti)  1...2 

intervalSi 200mgh zRvrul sixSireze,  didi Semavali winaRobiT (3 
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megaomi  dabal sixSireze), dabali gamomavali winaRobiT (6 omi) da 

dabali Semavali tevadobiT (1nf), amas garda mas aqvs CaSenebuli dacva, 

maRal Semaval Zabvaze.  

     rezistiuli  gamyofi  R1R2, uzrunvelhyofs mikrosqemis reJims 

mudmivi denis mixedviT, mowyobilobas maRal sixSireze da 10v Semaval 

Zabvaze samuSaod Sesasvlelze  R1 rezistori aqvs dayenebuli. 

     mikrosqema DA2-ze Sesrulebulia logariTmuli deteqtori [2]. 

igi cvlad maRalsixSirul Zabvas gardaqmnis, Semavali signalis Zabvis 

proporciul mudmiv Zabvad. Ggardaqmnis kanoni –logariTmulia. es 

mikrosqema Sromisunariania 900 mhc-mde maRal sixSireebze, Semavali 

signalebis doneebis -72dbmvt dan 16dbmvt-mde diapazonSi [2]. 

 
Nnax. 1 

 

DA2-is meoTxe gamosasvlelze  formirdeba Semavali signalis 

proporciuliSemaval cvalebad Zabvas, maRali sixSiridan mudmiv Zabvaze.  

   (SOT 23-5 korpusis mqone ) DA3-mikrosqemaze awyobilia Zabvis 

stabilizatori, romlidanac ikvebebi pirveli ori mikrosqema. VD1 diodi 

icavs mowyobilobas mkvebavi Zabvis araswori polarobisgan. 

Sup-misaerTeblis umravlesi detaili ganlagebulia 1...1,5mm 

sisqis,…ormxrivfolgirebul minateqstolitis plataze 10X70 –zomebiT. 

(eskizi naCvenebia nax. 2-ze). 

 

      

 67



 

 

Nnax. 2 

meore mxareze ganTavsebulia droselebi da kondensatorebi C10, 

C11. platis meore mxaris metalizaciis udidesi nawili, montaJis mxridan 

saerTo gamtarad gamoiyeneba. platas multimetrTan orgamtariani 

ekranirebuli SnuriT aerTeben, sasurvelia kvebis Zabvac aseTi SnuriT 

miewodos. 

K kontrolirebadi kvanZis wertilebTan  misaerTeblad, 

mowyobilobis Sesasvlelze arCilaven metalis Sups (X1),magaliTad 

sakerav nemss,saerTo gamtarze ki raime drekad, rbil gamtars an patara 

gabaritebis mqone momWers (X2).platis ganTavseba SesaZlebelia markeris 

plastmasis korpusSi (nax-3). am SemTxvevaSi DA1 da DA2 mikrosqemebis 

Tavze unda dayendes folgis ekrani. 

mowyobilobaSi SesaZlebelia sxva elementebis gamoyenebac: 

magaliTad DA1-SeiZleba Seicvalos AD8079 an ОУ AD9631 AD849, am 

SemTxvevaSi unda Seicvalos platis topologia ,garda amisi saWiro 

xdeba orpolaruli kvebis gamoyeneba. damcavi diodis saxiT SeiZleba 

gamoviyenoT nebismieri mciregabaritebiani, gammarTveli diodi. 

polaruli kondensatorebi –tantalis zedapiruli montaJisTvis. 

Araoplaruli kondensatorebi - k10-17в an importuli analogebi, mudmivi 

rezistorebi P1-12 an importuli analogebi, cvladi rezistorebi 330W-3, 

POZ3 an CP-19 bolo SemTxvevisTvis saWiroa platis zomebis gazrda. 
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nax. 3 

      gamarTvas asruleben Semdegi TanmimdevrobiT. standartuli 

datvirTviTMmowyobilobas SesasvleliT rTaven dbv-Si kalibrirebul 

maRalsixSirul generatorTan, gamosasvlels multimetrs 

uerTeben(gazomvis maqsimaluri zRvari 2v), awvdian signals -30dbv-dan   

0dbv-mde donis zRvriT da  20...30mhc sixSiriT. maRalsixSiruli 

generatoris gamomavali Zabvis cvliT (mocemul zRvrebSi) da R6‐cvladi 

rezistoris winarobis cvliT ayeneben Semavali signalis piks 10mv/db. 

Semdeg awvdian 0 db donis signals da  R10‐rezistoriT multimetriT 

ayeneben  nulovan Cvenebebs.(dayeneba unda ganxorcieldes ramdenjerme). 

amis Semdeg unda Semowmdes Cvenebebi  sixSiris diapazonSi da Semavali 

Zabvebi. cxril2-Si moyvanilia mowyobilobis  avtoriseuli maketis 

Cvenebebi, Sesasvlelze miwodebuli  farTo   sixSirul diapazonSi 1v 

Zabvian signalize. 

cxrili 2 
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     rogorc cxrilidan Cans, Tu  multimetris CvenebebSi  

Sesabamis koreqtivebis SevitaniT, SesaZlebelia mowyobilobis 

warmatebulad gamoyeneba 500mhc sixSiremde. kondensatori C1-is SerCeviT 

SesaZlebelia mowyobilobis qveda samuSao sixSiris Secvla(Zalian 

dabali sixSire am SemTxvevaSi ararekomendirebulia). amplitudur 

sixSiruli maxasiaTrblis koreqciisaTvis, SesaZlebelia mikrosqema DA1-

is meoTxe gamosasvlelsa da saerTo gamtars Soris dayendes 

kondensatori ramdenime erTeulidan ramdenime aTul pikofaradamde 

tevadobiT. Sup misaerTeblis kveba 8...20v Zabvis wyarodanaa SesaZlbeli, 

moxmarebuli deni 12...15ma-s Seadgeens, amasTan multimetri da Supi ar 

unda iyvnen kvebis erT wredSi.  Supis Semavali parametrebi Sefasdnen E4-

11 induqciurobis xviebis, induqciurobisa da margi qmeedebis gamzomi 

xelsawyoTi. Catarda gazomvebi induqciurobis xviebis margi qmedebis 

gazomvisTvis 100mhc-ze SupiT dam mis gareSe, Semavalma winaRobam 

Seadgina 40...50komi, Semavalma teevadobam ki 0,6...0,7pf.  

Радио, 2004,  №11, с. 24 

 

16. sokos saTburis morwyvis tevaduri rele 

gagoSiZe ramazi 

     saTburSi sokos xelovnurad moyvanisas saWiroeba xdeba 

substratisa da sokos mosayvani niadagis garkveuli tenianobis 

SenarCuneba maTi mcire ulufebiT morwyviT da amavdroulad maTi 

gadatenianebis ar daSvebiT.   morwyva unda daiwyos maSin, rogorc ki 

gaSreba wina morwyvidan darCenili wylis yvela wveTi. teqnikurad es 

mosaxerxebelia tevaduri reles daxmarebiT, romelic reagirebs 

wveTebis arsebobaze. es rele marTavs eleqtromagnitur klapans 

romelic uSvebs sarwyav sistemaSi  Semaval wyals. 

 

     tevadurma relem unda uzrunvelyos wylis miwodeba 

substratis mcire tenianobis dros da Sewyvitos igi tenianobis 

gazrdisas, e. i. mas unda axasiaTebdes histerezisis tviseba.  winaaRmdeg 

SemTxvevaSi morwyvis procedura iqneba Zalian xSiri, ramac SeiZleba 

gamoiwvios wylis klapnis yanyalic ki anu misi arasruli gaReba 

Caketva. gisterezisis miTeba ar aris rTuli, igi SeiZleba 
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uzrunvelyofil iyos eleqtromagnituri releTi, romlis CarTva - 

gamorTvis denebi sxvadasxvaa.  magram momatebuli tenianobis dros  

meqanikuri kontaqtebi sandoni ar arian, amitom klapanis marTva 

mizanSewonilia  eleqtruli gasaRebiT, sadac histerezisi 

SesaZlebelia miRweul iqnas DadebiTi ukukavSiris gamoyenebiT.  reles 

sqema  mocemulia nax. 1 – ze. 

 

.  

nax. 1 

     eleqtrousafrTxoebis gazrdis mizniT reles kveba 

gaangariSebulia cvlad 24 v. Zabvaze. aseTi Zabvis nebadarTulia 

saTburebSi gamosayeneblad. gadamwodebad gamoiyenba  oTxi erTmaneTze 

gadagrexili spilenZis sadenebis Jguti diametriT 0.5 mm TviToeuli, 

romlebic moTavsebulia polieTilenis izoliaciaSi. saWiro sadeni 

SeiZleba aRebul iqnas TПП tipis satelefono kabelidan.  4,5 m. jgutis 

naWers axveven saizoliacio masalisagan damzadebul CarCze zomebiT 

180 X 160 mm. naWris erTi bolos aizolireben anu faraven mdnari 

bitumiT da axveven poleeTinis apkiT. sadenebs meore boloze 

awyvileben erTmaneTTan da uerTeben tevadur reles, romelic 

moTavsebulia Soriaxlos oRond sarwyavi farsunkis moqmedebis zonis 

zemoT. imdenad ramdenadac wylis dileqtruli Serwevadoba Zalian 

maRalia, gadamwodis sadenebze daleqili wveTebi zrdian maT Soris 

tevadobas daaxloebiT 300 dan 600 pf - mde.  

     DD1.1 dan  DD 1.2 elementebze awyobilia simetriuli 

multivatori, romelic, rogorc praqtikam aCvena, ufro saimedoa  

muSaobaSi vidre asimetriuli. multivatoro gamoimuSavebs sworkuTxa  

impulsebs  sixSiriT 50 kgc. DD1.2 elementis gamosasvlelze 
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mierTebulia madiferencirebuli wredi R5C4. imdenad ramdenadac 

kondesatori C4 gadamwodis tevadobasTan warmoqmnis Zabvis  damyofs, 

amitom dinferencirebuli impulsebis  amplitda, romelic VT1 

tranzistoris bazaze miewodeba damokidebuli iqneba gamtarebis 

sadenebze daleqili tenianis raodenobaze. aq  C3 – gamyofi 

kondensatoria. 

VT1 tranzistoris emiterze gamoiyofa dadebiTi polarulobis 

da miaxloebiT samkuTxa formis mqone impulsebis mxolod wverebi. 

wakveTis zRvari  damokidebulia VT1 tranzistoris bazaze R3 da R4 

rezistorebis gavliT miwodebuli wanacvlebis Zabvais sididiT. 

zRvaris SemcirebasTan erTad izrdeba impulsebis  amplituda da 

xangrdZlioba. analogiur efeqts gvaZlevs gadamwodis Cx tevadobis 

Semcirebac. DD1.3 - elementis gamosasvlelze warmoiSoba sworkuTxa  

impulsebis  dabali logikuri done, romelTa xangrZliobac 

damokidebulia misaregulirebeli rezistoris R6 – is cociis 

mdgomareobaze,  gadamwodis tenianobasa da uku kavSiris Zabvis 

sidideze, romelis miewodeba R3 rezistoris gavliT.  GA DD1.3 - 

elementis             gamosasvlelze dabali donis arsebobis dros C7 

kondensatori ganimuxteba VD6 diodis gavliT, xolo maRali donis 

SemTxvevaSi nel-nela dainmuxteba R6 rezisatoris gavliT. C7 

kondensatoris tevadoba SerCeulia sakmaod didi imisaTvis, rom man ar 

moaswros srulad ganmuxtva an damuxtva. mis momWerebze saSualo Zabva 

daaxloebiT impulsebis xangrZliobis uku proporciulia. Tu C7 

kondensatoris momWerebze (VT2 tranzistoris baza-emiteris wredSi 

arsebuli Zabvis vardnis gaTvaliswinebiT), naklebia DD1.4 elementis 

gadarTvis doneze, maSin am elementis gamosasvlelze arsebuli maRali 

Zabva R12 rezistoris gavliT miewodeba VT3 tranzistorze agebul 

emiterul gammeorebels, xolo am ukanasknelis emiterisagan ki R14 

rezistoris gavliT  es maRali Zabva miewodeba VS1 trinistoris 

marTvis eleqtrods. trinistori ki, romelic CarTulia VD1 -  VD4 

dioduri bogiris diagonalSi, gaiReba da Sekravs YA1 

eleqtromagnituri klapanis marTvis wreds. morwyva nebadarTulia. 

   DD1.4 elementis gamosasvleli Zabvis nawili 

misaregulirebeli rezistoris R13 – is cociis gavliT gamoiyeneba 
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rogorc dadebiTi ukukavSiris signali, rac emsaxureba aucilebeli 

histerezisis Seqmnas.    A   

     sokos substratis sinotivis zrda iwvevs gadamwodis 

tevadobis Cx - is zrdas. es iwvevs VT1 tranzistoris bazaze 

impulsebis amplitudis Semcirebas da C7 kondesatorze Zabvis zrdas. 

sakmarisi tenianobas miRwevisas maRali Zabva DD1.4 elementebze 

icvleba dabali ZraviT  VS1  trinistori iketeba da klapani YA1 

wyvets wylis mowodebs sarwyav  sistemaSi. 

     ganxiluli varianti gaTvlilia YA1 klapanze, ronelic 

imarTeba cvladi ZabviT. Tu klapani an  sxva Semasrulebeli 

mowyobiloba muSaobs mudmivi deniT, maSin tevaduri reles Zaluri 

wredi SeiZleba awyobili iqnas nax. 2 –ze moyvanili  sqemis mixedvtT. 

 

 

 

nax. 2 

VD5 diodze, kondesatorebze C5, C5 da rezistorze R7 agebulia 

erTi naxevarperiodiani gammarTveli. VT4 tranzistorze awyobili 

stabilizatori uzrunvelyofs 5 v ZabviT DD1  mikrosqemis kvebisTvis. 
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nax. 3 

tevaduri reles sabeWdi dafa masze ganlagebuli detalebiT 

naCvenebia nax. 3 - ze. mowyobilobaSi gamoyenebulia rezistori МЛТб 

kondesatorebi К50-6, amasTan wredi C5 da C6 kondesatorebi dayenebulni 

arian dafis gareT.  VT4 tranzistori aRWurvilia TboamrinebliT 20 sm2 

farTobiT. mcire simZlavris mqone sarwyavi klapanis SemTxvevaSi (3 vt – 

ze naklebi) VS1 trinistorisTvis siTbos momSoreblis dayeneba 

aucilebeli ar aris. 

  reles gawyobisas saWiroa  C4 kondesatoris SerCeva,  romlis 

tevadobac unda iyos erTnaxevarjer meti  mSrali gadamwodis tevadobaze. 

amuSavebis zRurbls aregulireben R6Emisaregulirebeli rezistoriT, 

xolo histereziss (amuSavebisa da Sewyvetis zRurblebs Soris sxvaoba) – 

r13 rezistoriT. Tu optimaluri reJimi miiRweva  mxolod aRniSnuli 

rezistoris ukidures napira mdgomareobaSi dayenebisas, maSin saWiroa 

Seicvalos R3 da R4 rezistorebis nominalebi. 

wyaro: Радио, 2003,  №2, с. 42,43 
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17. ventilatoris gamoyeneba bgeriTi sixSiris 

simZlavris   maZliereblis gasagrileblad 

geleniZe konstantine 

     bolo dros bevri radiomoyvaruli awyobs xssg-ebs 100vt da 

ufro meti simZlavris TDA7294, STK231 da sxva amgvar mikrosqemebze . am 

mikrosqemebis gamoyeneba maTi Tboamridebis damatebiT gagrilebas 

saWiroebs, gansakuTrebiT maSin Tu Tboamridebis da gamaZliereblebis 

zomebi mcirea. damatebiTi gagrilebisTvis Cveulebriv kompiuteris kvebis 

blokebSi gamoyenebuli ventilatorebi ixmareba. gamaZlierebelSi 

ventilatoris gamoyeneba Zalze efeqturia da saSualebas iZleva  

avawyoT mZlavri gamaZlierebeli, parata zomebis mqone korpusSi. 

M   misi gamoyenebis erTaderTi nakli TviT ventilatoris xmauria, 

romelic xssg-es dabal xmaze muSaobisas ismis. 

E   efeqturi gagrilebisTvis saWiroa ventilatoris Zravs 12...14v 

Zabva wodoT. kvebis Zabvis Semcirebis SemTxvevaSi iklebs xmauri, Tumca 

aseve klebulobs haeris nakadi. Ddidi gamomavali simZlavrisTvis 

Semcirebul Zabviani ventilatoris efeqturoba arasakmarisi xdeba . 

aseTi problemis optimaluri gadawyvetisTvis SemoTavaZebulia 

ventilatoris gamoyeneba regulirebadi ZabviT, romelic Tboamridze 

damontaJebuli  TermorezistoriT imarTeba.  

     gamaZliereblis dabal simZlavreze, sadac gamomavali kaskadi  

AB klasSi muSaobs, Tboamridi mcired iqneba gamTbari da ventilator 

minimalur brunze imuSavebs. 

aseTi siCqariT brunvis dros xmauri TiTqmis ar ismis,  akustikur 

sistemaSi(as) xmis ararsebobis drosac ki. Tu gamaZlierebeli didi 

gamomavali simZlavriT muSaobs, mZlavri tranzistorebis da 

Termorezistoris simxurvale izrdeba, amavdroulad izrdeba Zabva 

ventilatoris Zravze, Sedegad kompensirdeba Tboamridebis simxurvale  

da brunvis optimaluri siCqare myardeba. 
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nax. 1 

 

     gamaZliereblebis umravlesobaSi +15v kvebis salte ufro 

metadaa datvirTuli vidre -15v-iani salte,  amitom datvirTvas 

ventilatoris saxiT, naklebad datvirTul kvebis gammarTvelze aerTeben. 

     aseTi mowyobilobis principialuri sqema naCvenebia nax.1-ze. 

RK1 Termorezistori damagrebulia xssg-s mZlavri tranzistorebis an 

mikrosqemebis Tboamridze, CarTulia Zabvis gamyofis weredSi, saidanac 

igi moqmedebs operaciuli gamaZliereblis(og) aramainvertirebel 

Sesasvlelze. og-s Sesasvlelze R2 rezistoris da Termorezistoris 

mier davalebuli Zabva yendeba. Ees Zabva miewodeba  VT1 tranzistoris 

bazas( mis emiterzea CarTuli ventilatoris Zravi). Termorezistoris 

gaxureba mis winaRobas amcirebs da og-s Sesasvlelze izrdeba 

uaryofiTi Zabva, es Tavis mxriv zrdis ventilatoris haeris nakads. 

Termorezistoris 60...70£celsiusamde gaxurebis dros og-s 

gamosasvlelze iseTi Zabva jdeba romlis drosac tranzistori bolomde 

gaxsnilia, ventilatoris Zravze daaxlovebiT 14v miewodeba da haeris 

nakadi maqsimaluria. 

     wlis civ dReebSi gauTbobel SenobaSi gamaZliereblis 

gamoyenebisas,  og-s gamosasvlelze uaryofiTi Zabva Semcirdeba da 

SesaZlebelia dadebiTicn gaxdes. dadebiTi Zabvisgan VT1 tranzistoris 

bazas VD1 diodi icavs. Aam dros Zravze Zabva nulamde Semcirdeba. 3-4v 

Zabvaze SesaZlebelia ventilatori gaCerdes. Tu gasagrileblad 

gamoiyeneba iseTi ventilatori , rogoric  kompiuteris kvebis blokSia, 

misTvis  dasaSvebia gaCereba dabali Zabvis miwodebis SemTxvevaSi, 
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dazianebis gareSe da Zabvis gazrdis SemTxvevaSi igi uproblemod 

amuSavdeba. 

     Tu ventilatoris Zravs rotorze gaaCnia xviebi, maSin 

Semcirebul Zabvaze misma gaCerebam, SesaZlebelia xviebis dawva 

gamoiwvios. amitom aseT dabal Zabvaze unda SeCerdes masze Zabvis 

miwodeba. 

aseT SemTxvevaSi regulatoris gamomavali kvanZi nax.2-ze naCvenebi 

sqemis mixedviT SeiZleba aiwyos. Aam regulatorSi ZravZe Zabva 6v-ze 

dabla ar mcirdeba, Termorezistoris uaryofiT temperaturamde 

gacivebis drosac ki. R6 rezistoriT SesaZlebelia DA2 stabilizatorze 

minimaluri Zabvis davaleba, Tumca sasurvelia 200om-ze metad ar 

SevamciroT, radgan VT1 tranzistoris gaxsnis dros, igi SeiZleba 

gaxurdes. 

     nax.2-is sqemaSi naCvenebi R6 rezistoris winaRobis da Caketili 

VT1 tranzistoris dros, stabilizatoris gamosasvlelze daaxloebiT 

6,3 v Zabvaa. 

 

Nnax. 2 

N 

     nax. 1-is mixedviT regulatoris sabeWdi blata naCvenebia nax. 3-

ze. masze aTavseben yvela elements, RK1 Termorezistorisa da 

ventilatoris garda. Nnax.1,2-ze naCveneb regulatoris sqemebSi 

SesaZlebelia 0,125vt-iani nebismieri rezistoris gamoyeneba . Sesawyobi 

rezistori -СП5‐2 an sxva, zomis Sesabamisad. Termorezistori  КМТ‐17   an  

ММТ‐4 tipis . oqsiduri kondensatorebi K50-35. Oog-s KP140УД6 

mikrosqemis Secvla SesaZlebelia KP140УД 7 , KP140УД23 an analogiuriT. 

VT1 tranzistorad SesaZlebelia gamodges - KT814 , KT816 nebismieri 

asoiTi indeqsiT. nax.1  sqemaSi tranzistori saizolacio safeniT unda 
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damagrdes gamaZliereblis metalis Sassize, an ganTavsdes aluminis 

20X40mm firfitaze. nax.2 sqemaSi Tboamridze mxoloD DA2 mikrosqema 

Tavsdeba.     regulatoris gamarTva Zalze martivia, da R2 Sesawyobi 

rezistoriT og-s meeqvse gamosasvlelze Zabvis dayenebaSi mdgomareobs.  

Nnax.1-ze naCveneb sqemaze, oTaxis temperaturis pirobebSi -6v Zabva unda 

dayendes, nax.2 sqemaSi ki -0,2...0,5v.amiT gamarTva dasrulebulia. 

Mowyobilobis Semowmeba SesaZlebelia, Termorezistoris gaxurebul 

sarCilavTan mitaniT, Termorezistoris gaxurebasTan erTad unda 

gaizardos ventilatoris brunvis siCqare. aRwerili regulatorebi 

gaTvaliswinebulia 12...14v-iani ventilatorebis gamoyenebaze. Nax.2-ze 

naCvenebi regulatori saSualebas iZleva , rom saWiroebis SemTxvevaSi 

gamomavali Zabva gavzardoT. amisTvis saWiroa DA2 stabilizators  

damoukideblad mivawodoT  -15v-ze meti kveba, Tumca kvebis Zabva ar unda 

aRematebodes mikrosqemis maqsimalur dasaSveb Zabvas.  

 

 

Nnax. 3 

DA2-is saxiT sxvadasxva Zabvis stabilizatorebis gamoyenebis 

SemTxvevaSi, SesaZlebelia regulatoris gamosasvlelze 

stabilizagtoris gamomavali Zabvisa da VT1-tranzistorze arsebuli 

Zabvis jami miviRoT, amgvarad Tu DA2-ad 7915-s gamoviyenebT , DA2-is meore 

gamosasvlelze -32...-35v-s dros , gamosasvlelze minimaluri Zabva -16v 

iqneba, maqsimaluri ki -30v.es yvelaferi saSualebas iZleva gaizardos 

aseTi regulatoris gamoyenebis areali.  

Радио, 2004,  №10, с. 14,15. 
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18. orreJimiani dammuxtavi mowyobiloba 

gelaSvili Temuri  

dRes sxvadasxva sayofacxovrebo teqnikis kvebisTvis 

(radiomimRebebi, pleerebi, pultebi da a.S.) farTod gamoiyeneba nikel- 

kadmiumisa da nikel metalhidridis akumulatorebi, vinaidan maTi fasi 

arc ise didia ar aRemateba ramdenime galvanur elementis fass . 

ekonomikuri tvalsazrisiT is bevrad momgebiania, magram akumlatorebis 

dasamuxtad saWira dammuxtavi mowyobiloba. 

     imisda miuxedavad rom “radioSi” ukve iyo aRwerili ramdenime 

damteni xelsawyo – Zalzed martividan dawyebuli, Zalzed rTuliT 

damTavrebuli, - interesi am Temis mimarT mainc ar mcirdeba. mkiTxvelis 

yuradRebas  vTavazobT, orreJimiani dammuxtavi mowyobilobis variants 

taimeriT, romelic zRudavs akumlatoris damuxtvis xangrZliobas. 

     

     SemoTavazebuli dammuxtavi mowyobiloba (dm) aqvs ori 

damuxtvis reJimi - standartuli deniT 0.1C (C - akumliatoris normaluri 

tevadobaa) romelic grZeldeba 14 saaTis ganmavlobaSi da aCqarebuli - _ 

0.25C deniT 5saaTis ganmavlobaSi. igi aRWurvilia taimeriT, romelic 

drois amowurvasTan erTad, gadarTavs akumlators damuxtvis 

Semcirebul  reJimze denis daaxloebiT 0.01C sididiT, riTac    

konpensirdeba akumuliatoris TviTganmuxtva. aseT mdgomareobaSi 

akumlatori SeiZleba did xans imyofebodes. amitom Tu Tqven 

dagaviwydebaT dammuxtavi  mowyobilobis gamorTva nu iRelvebT, 

akumlatori ar gadaimuxteba. Tumc am dammuxtav mowyobilobas gaaCnia 

erTi negatiuri Tviseba: Tu damuxtvis procesSi qselSi Zabva raRac 

droiT Sewydeba xolo Semdeg kvlav aRdgeba, maSin drois aTvla daiwyeba 

Tavidan da Sedegad akumlatori gadaimuxteba. amitom Tu Tqvens zonaSi 

Seferxeba energiis miwodebaSi Seferxebebi iSviaToba araa, maSin saWiro 

iqneba specialuri RonisZiebebis gatareba, rac Tavidan agvacilebs 

akumlatoris gadamuxtvas. Eesaa magaliTad akumlatoris damuxtvis 

damTavrebis drois kontroli. Tu am drois damTavrebis Semdeg 

dammuxtavi mowyobiloba avtomaturad ar gamoirTveba, maSin es unda 

moxdes xeliT. 
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     dammuxtavi mowyobilobis sqema naCvenebia nax 1. – ze. elementebis 

nominalebi naCvenebia nikel-kadmiumis akumlatorebis damuxtvis 

SemTxvevisaTvis, romlis tipozomaa AA da tevadoba 600Ama.sT,  

standartul rejimSi deniT 60 ma deniT daaxloebiT 14 saaTis 

ganmavlobaSi an kidev 150 ma deniT 5 saaTis ganmavlobaSi. magram am 

dammuxtavi mowyobilobis elementebis niminalebi, gadaangariSebul iqnas 

sxva akumlatorebis damuxtvisaTvisac. 

     funqcionalurad dammuxtavi mowyobiloba Sedgeba taimerisa 

da denis mimcemi wredisagan. taimeri awyobilia mikro sqemaze 

K176NE5 (DD1). mikrosqemis kveba stabilizirebulia parametriuli 

stabilizatoriT R4VD3VD4. taqtiuri generatoris muSaobis sixSire 

ganisaZRvreba R10, C5 elementebis nominalebiT,  rodesac gamomrTveli 

SA2.2 gaxsnilia  da elementebT R10, C5-C7, rodesac gamomrTveli 

Sekrulia. imavdroulad gadamrTveli SA2.1 uerTebs damuxtvis reJimSi 

myof akumlators sxva da sxva dammuxtvel wredebs. Eesenia: VD5R5R6 da 

R7HL4, rodesac damuxtvis dro 5 saaTiania, (am SemTxvevaSi SA2.2 

gamomrTveli gaxsnilia); an da VD2R3R5R6 da R2HL2, rodesac  damuxtvis 

dro 14 saaTiania (am SemTxvevaSi SA2.2 gamomrTveli Caketilia). HL2 da  

  

 

nax 1. 
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HL4 Suqdiodebi indicireben Sesabamisad damuxtvis standartul da 

aCqarebul reJimebs. 

     R3, R5 da R6 rezistorebi specialurad SerCeulia simZlavris 

gafantvis mixedviT garkveuli maragiT raTa Semcirdes maTi gacxelebis 

xarisxi.       

damm s Semd

SA1 CamrTvelisb CarTvis Semdeg  DD1 mikrosqemis mTvlelebi yendeba 

nulovan mdgomareobaSi C4 kondesatoris gavliT formirebuli maRali 

donis impulsiT, amasTanave CairTveba ta qturi generatori da dawyeba 

drois aTvla. Generatoridan gamomavali impulsebi R14 rezistoris 

gavliT miewodebian  VT3 tranzistoris bazas  da periodulad aRebs mas. 

impulsebis taqtSi daiwyebs cimcims HL5, riTac TvalsaCinod aCvenebs 

generatoris sixSiresa da dammuxtavi mowyobilobis MuSaobas. DD1 

mikrosqemis me-9 gamosasvlelze mierTebulia kidev erTi wredi  R13VT2 

HL3 SuqdiodiT, romelic aadvilebs taimeris muSaobis saerTo drois 

kontrols. vinaidan misi naTebis dro tolia damuxtvis drois 1/64-s. 

warmoiqmneba maRali done, romelsac gaxsnis  VT1 da VT4 tranzistorebs. 

pirveli gaaCerebs taqtur generatoris, xolo meore CarTvis K1 reles, 

romelic K1.1   kontaqtebiT gadarTavs akumlators mcire deniT  msubuqi 

damuxtvis reJimSi R1HL1  wredis gamoyenebiT. amasTan Suqdiodi    HL1 

mianiSnebs rom akumlatori bolomdea damuxtuli. 

     mowyobiloba, romlis gare xedi mocemulia nax. 2-ze  awyobilia 

ormxriv sabeWd plataze, romelic warmodgenilia nax. 3-ze. 

uxtavi mowyobiloba muSaob  egnairad. 

 

nax. 2 

 81



Pplata gaangariSebulia keramikuli K73‐17–is (C5‐C7),  oksiduri   

K50‐29 (C2‐C4) da importuli (C1) kondesatorebisa da ПЭВ(R3,R5,R6) da MLT – 

yvela danarCeni rezistoris gamoyenebebze. danarCenebi ki Sesabamisi 

simZlavresa, rele РЭС59Б ХР4.500.020 SesrulebiT an  РЭС48Б  PC4.590.202 

SesrulebiT. 

 
nax. 3. 
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magram bolo SemTxvevaSi stabilizatori DA1–is dayeneba mogviwevs 

Tboamrinebelze. Ppirvelad plataze amagreben  R15  rezistors da C7 

konensators.                            

dammuxtav mowyobilobaSi dasaSvebia yvelanairi mcire simZlavris  n‐p‐n  

 



tranzistorebis gamoyeneba. mag.  KT315, KT3102. KC147A  (VD3,  VD4) 

stabilitronebi SeiZleba Seicvalos erTi stabilitroniT 

stabilizaciis ZabviT 9v, magaliTad: Д814Б1.  diodebi КД208А  (VD2,VD5) 

SeiZleba Seicvalos nebismieriT romelsac aqvs dasaSvebi dapiri deni 

ara imaze naklebi vidre akumlatoris dasamuxtadaa gansazRvruli, 

rogorc standartuli, aseve aCqarebuli reJimebisd Sesabamisad. 

  Q  qseluri transformatori T1 gamoiyeneba mza, mas irCeven 

dasamuxtad aucilebeli denis da erTdroulad dasamuxti akumlatorebis 

ricxvisdan gamomdinare. transformatorma unda uzrunvelyos Zabva mis 

meorad xviaze 14…16  v-is sididis, maqsimaluri deniT erTi dasamuxti 

akumlatorisaTvis, 20…23v ori akumuliatorisaTvis, 30...  33 v  sami an 

oTxisTvis. amas garda unda gvaxsovdes rom uqmi svlis (msubuqi 

damuxtvis) reJimSi Zabva DA1  stabilizatoris gamosasvlelze ar unda 

aRematebodes 35 volts. 

  Tu aucilebelia sxva moculobis akumlatoris damuxtva, R5,R6 

rezistorebis SerCeviTunda dayendes daCqarbuli damuxtvis reJimis deni 

da Semdeg rezistor R3–is SerCeviT, dayendes standartuli damuxtvis 

reJimis deni.          

Радио, 2003,  № 4, с. 54 

 

19. snaiperis trenaJori lazeruli saCveneblis 

bazaze 

goderZiSvili vaxtangi  

     mocemul saTamaSos daarqves snaiperis trenaJori, radgan 

saSvalebas iZleva gaavarjiSos amave dros maTi raodenobis SecvliT. 

Semavali Zabvis Secvlis dros, aucilebelia proporciulad Seicvalos 

R4-R7 rezistorebis winaRobebi. R7 rezistoris isea SerCeuli, rom 

uzrunvelyos TV3 tranzistoris saimedo gaReba da gajereba. 

R7rezistoris winaRobebis Secvlisas aseve proporciulad unda 

Seicvalos R5 -R6. 

    datvirTvis denma SeiZleba ramdenime amperes miaRwios amitom 

tranzistori VT3 aucilebelia davayenoT TboamridZze, romelic 

damzadebulia 2-3mm sisqisa da aranakleb 50sm2 farTobis aluminis 
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firfitisagan. gamosavali Zabvis mniSvnelovani Semcirebis SemTxvevaSi, 

kvebis wyaros Zabvac unda iqnes daweuli. 

      msrolelis xeli. lazeruli maCvenebeli CamontaJebulia 

iaraRis maketSi, ise rom Caxmaxis gamokvris dros is mudmivad anaTebs. 

roca lazeris sxivi xvdeba sinaTlisadmi mgrZnobiare mizans, iwyeba 

drois intervalis aTcvla, romlis ganmavlobaSi sxivi ar gacdeba 

miznis sazRvrebs. rogorc ki es moxdeba drois aTvla Sewydeba. sxivis 

meored moxvedris SemTxvevaSi drois maCvenebeli ganuldeba da aTvla 

daiwyeba Tavidan. Sejibris Catarebis dros gaimarjvebs is vinc ufro 

didxans gaaCerebs sxivs mizanze. trenaJori (ixileT naxazi 1)  Sedgeba 

fotomgrZnobiare gadamwodisgan: -fototranzistori VT1. 

  

  

Nnax. 1 

 

Zabvis komparatorsgan DD1.1 elementze, mTvleli impulsebis 

generatorisgan DD1.3,DD1.4 elementebze, orobiT-aTobiT mTvlels  DD2, 

DD3 elementebze, DD4 DD5  deSifratorebs  da  niSnismasinTezirebel 

indikatorebs HG1, HG2. 

sanam lazeris sxivi maCveneblidan ar moxvdeba fototranzistors,   

DD1.1 elementis gamosasvlelze  dabali logikuri donea, generatori da 

maformirebeli  ar muSaoben. Tu lazeris sxivs mivmarTavT 

fototranzistorze, DD1.1 elementis gamosasvlelze warmoiqmneba maRali 
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logikuri done da isini daiwyeben moqmedebas. maformirebelidan 

gamosuli maRali donis impulsi moxvdeba DD2, DD3 mikrosqemebis  R 

Sesasvlelebze, mricxvelebi ganuldeba. ganulebis impulsis 

damTavrebisas iseni iwyeben reagirebas damTvlel impulsze da Tvlian 

maT raodenobas. daTvla gagrZeldeba manam, sanam lazeris sxivi anaTebs 

fototranzistorze. rogorc ki ganaTeba Sewydeba generatori 

gamoirTveba, indikatorebi daafiqsireben impulsebis ricxvobriv 

raodenobas moxvedrils mricxvelze. Am  mowyobilobaSi  impulsebis 

raodenoba ar aRemateba 99-s.  amdagvarad rac ufro didxans iqneba 

ganaTebuli fototranzistori miT ufro did ricxvs daaindicirebs 

indikatori. R5  cvladi  rezistoris winaRobis SecvliT SeiZleba 

Seicvalos drois damTvleli impulsebis sixSire, maqsimaluri 

SesaZlebeli drois intervali, romelsac akontrolebs xelsawyo.  

     sqemaSi mocemuli DD2, DD3 elementebis magivrad SeiZleba 

gamoviyenoT analogiuri mikrosqemebi K555, KP1533 seriis. HG1,HG2 

elementebis magivrad indikatotebi АЛС324А, АЛС338А КИПЦ01  A, B, Д, 

indeqsebiT. cvladi R1  rezistori -СП3-19а, cvladi  R5 – СПО,СП4‐1  , 

mudmivi rezistorebi МЛТ, С2-33. oqsiduri kondensatori К50-6, К50-35 an 

analogiuri. Ffototranzistori aucileblad unda ganTavsdes samizneSi, 

romilis konstruqcia mocemulia Jurnalis wina nomerSi. samiznis zomebi 

SegiZliaT aarCioT konkretuli pirobebis Tanaxmad. samiznis ganTavseba 

sasurvelia adgilebSi sadac pirdapiri mzis sxivebi ar xvdeba. Tu 

fotodiodis da awyobili platis ganlageba aris axlos (ramdenime 

aTeuli santimetri) maTi Seerteba xdeba Cveulebrivi spilenZis gamtariT. 

Tu maT Soris manZili metrze metia SeerTebi xdeba ekranirebuli 

marTuliT. 

mowyobilobis kveba stabilizirebuli kvebis blokidan xdeba, 

aranakleb 200ma gamomavali deniT.   

trenaJoris rgamarTva  R1 cvladi  rezistoriT fotosamiznis 

mgrZnobiarobis dayenebaze daiyvaneba. aucileblobis SemTxvevaSi 

Camoyris  impulsis xangrZlivobis Secvla, C2 da R4 arCeviT SeiZleba. 

Радио, 2002,  №10, с. 58 
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20. kvebis gamorTvis taimeri eleqtronika  ММЩ-

01-sTvis 

gogiSvili mariami  

     akumulatoris batareiis ekonomiis mizniT, agreTve kvebis 

gamomrTvelis uimedobis gamo me gadavwyvite Semeqmna \cemi multimetriis 

„eleqtronika MMC-01“ Tvis kvebis gamomrTvelis taimeri erT–erTi sqemis 

mixedviT, romelic aRwerilia [L] – Si yovel maTgans aqvs Tavisi rogorc 

upiratesoba, aseve nakli pirveli sqema (avtori. i.neCaevi) uzrunvelyofs 

kvebis gamorTvas, magram Zabvis didi vardna inventirebze ar gvaZlevs 

uflebas mTlianad gamoviyenoT akumulatoruli batareis resursi. meore 

sqema (avtori spetrovi) piriqiT, uzrunvelyofs Zabvis minimalur vardnas 

gasaRebze, magram gansxvavdeba nel–neli gamorTvis xangrZlivi drois 

(daaxloebiT 30 wami) amitom gadawyvetil iqna gagveerTianebina orive 

mowyobilobis upiratesoba, Tavi agveridebina naklevanobebisTvis. 

taimeris sqemada misi mierTeba multi metrTan naCvenebia naxazze. 

              

 
nax. 1 

mowyobilobis muSaobis principi analogiuria prototipebis 

daWeril Rilakze SB1 imuxteba kondensatori C1, romelic nel–nela 

ganimuxteba logikuri inventoris DDL-is gadarTvamde da Sesabamisad 

eleqtronuli gasaRebis DDL-is gamorTvamde. rom gaviTvaliswinoT, rom 

inventorebi DDL sqemaSi suraT nomer L-ze [L] – Si ukve aRar aris ZiriTadi 

denis wyarosTvis.  ar aris saWiro SevaerToT isini paralelurad da 
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SeiZleba gamoviyenoT mxolod erTi maTgani. Tavisufali elementebis 

Sesasvlelebi unda SeerTdes erT–erTi kvebis wyaros gamosasvlelTan. 

mowyobiloba awyobila sabeWd plataze ormxrivad folgirebuli 

minoteqstolitze zomiT 24X26 mm. moculobis montaJis meTodiT. 

platis erT mxareze ganlagebulia taimeris yvela elementi da 

damcveli FU1 multimetris Semadgenlobidan. meore mxareze – kontaqturi 

kalotka batarea „krona“ – dan platas kuTxeSi dakalebulia sayrdeni 

simaRliT 11 mm. romlebic erTdroulad arian gamtarebi, romlebic 

aerTeben platas orive mxareebs. mowyobiloba SeerTebulia multimetris 

platasTan jgutiT romelic Sesrulebulia drekadi mavTuliT 

floroplastur izolaciaSi da yendeba kvebis ganyofilebaSi. 

kontaqturi kalotkis nacvlad mowyobilobaSi gamoyenebulia mikrosqema 

HEF4093BP Philips–is firmis, romelic analogia K561TЛ1 C1 - Si 

gamoyenebulia kondensatori K53-19 seriebidan tevadobiT 100 MKФ ZabviT 

daaxloebiT 10 volti. realuri tevadobis kondensatoris 130 MKФ 

dagvianebis dro Seadgens 3 wuTamde mutimetris denis xarjviT 

daaxloebiT 7MA. denis vardna gasaRebze ar aRemateba 40MB. 

     yvela rezistori MЛT – 0,125 Rilak SB1 gamoyenebulia 

mikrogadamrTvel Mп – 7 romelic dayenebulia ПД9-1 nacvlad. kontaqturi 

adgilebis nomrebi multimetr A1 plataze (ix.suraTi) agreTve kontaqtebi 

X1.3-X1.6 Seesabameba aRniSvnebs multimetris [2] – Si qarxnul sqemaze. 

Радио, 2003,  №1, с. 60 

 

 

21. ganaTebis marTvis avtomati 

gogiSvili mariami 

avtomatis sqema naCvenebia #1 suraTze,mas rTaven jvriT 

moniSnuli sadenis naxeTqSi, romelic aerTebs lamfa EL1 kedlis 

gamomrTvelTan S1 mowyobilobas marTavs gerkon SFL, romelic 

damagrebulia karebze romelic Sedis oTaxSi, mudmivi magniti 

damagrebulia karebzeise rom berkonis kontaqtebi iyos CarTuli, Tu 

karebi daxurulia da gamorTuli sapirispiro SemTxvevaSi. 
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 warmovidginoT trigger DD1.2 mdebareobs iseT mdgomareobaSi 

romelic Zabvis maRal dones 12-is gamoyvanisas. Tranzistori VT1 

gaxsnilia komutatoris marTvis winaRobis jaWvi DA1 minimaluria (rac 

Seesabameba misi gamomavali jaWvis ganxeTqilebas) da lamfa EL1 ar 

anaTebs Tu SevcvliT trigeris mdgomareobas, misi done gamosavlisas 

iqneba dabali, tranzistori VT1 iqneba daxuruli da komutatori 

Sekravs lamfis kvebis wreds. imis gamo romwredi komutatori DA1 –is 

aris kondensatori C1 –is CarTvisas lamfa LE1-is deni izrdeba nel-

nela rac mis muSaobas zrdis. 

 vidre karebi rCeba daxuruli, gerkonFSF1 CarTulia da Zabva 

kondensator axla nulTan. Karebis gaRebisas iwyeba kondensatoris 

datenva da ramodenime xnis Semdeg Zabva masSi aRwevs zRvars triger 

DD1.1 ris Sedegadac misi dabali done icvleba maRaliT, roca karebs 

xuraven kondensatori swrafad ganimuxteba  gerkonis Sekruli 

kontaqtebis meSveobiT da done kvlav xdeba dabali. mokle vadiani 

gerkonis kontaqtebis gamorTva aucileblad win uZRvis maTi saboloo 

CarTvas an gamorTvas (e.w. drebesk), xolo ar uSlian avtomatis 

muSaobas vinaidan kondensator C6–ze Zabva Secvlas ver aswrebs 

vinaidan triger DD1.1 SeerTebulia trigeris DD1.2, yovel karebis 

gaReba cvlis triger DD1.2 mdgomareobis Secvlas da masTan erTad 

transistor VT1 da komutator DA1–is Secvlas. Tu sinaTle oTaxSi 
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gamorTuli iyo is gamorTuli iqneba da CarTulze gamorTuli, 

SemTxveviT Seferxebis asavtomatis normaluri muSaoba advilad 

aRdgeba, zedmetad karebis gaReba daxurvisas. mikro sqemis DD1-is 

kvebis Zabvas iReben diodebi VD2, VD3 gamsworeblisgan. is 

stabilizirebulia stabilitron VD1 –iT da zedmets xSobs resistor 

R2 suraTze 2 naCvenebia avtomatis saxeoba romelic awyobilia 

plasmasis korpusSi 30X55X18 MM. 
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22. benzoxerxis anTebis (gaSvebis) blokis SekeTeba 

gogolaZe giorgi  

dReisaTvis idividualur meurneobebSi yvelaze metad 

gavrcelebuli benzoxerxebia ~Урал-електрон” da ` Дружба 4 електрон ~-i, 

romelTa Zravebi aRWurvilia anTebis eleqtronuli blokebiT. droTa 

ganmavlobaSi aRniSnuli blokebi wyobidan gamodis, romelTa Secvla 

yovelTvis araa xelmisawvdomi soflebSi mcxovrebTaTvis, Tumca 

radiomoyvarulisaTvis ar warmoadgens sirTules misi SekeTeba. 

aRniSnuli benzoxerxebis anTebis blokebi ganekuTvneba 

unificirebul ukontaqto magnitoebis klass. konstruqciulad is 

warmoadgens brikets romlSic blokis nawilTa umravlesoba dafarulia 

gamyarebuli gamWirvale epoqsidiT.  

aRniSnuli SekeTebis Semdeg bloki gaxdeba trinistorul-

kondesatoruli tipis. misi sqema farTodaa gavrcelebuli (ix. suraTi). 
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wina blokidan gamoiyeneba- maRali Zabvis transformatori T1, 

generatoris xvia (генераторная катушка) L1, (катушка датчик зажикания) 

anmTebis mimwodis xvia L2, kondesatori C1. 

magnitebiani mqnevaras bunvisas masze damagrebuli magnitebiT L1 

xviaraSi induqcirdeba 400 v Zabvis cvladi deni, mas gamarTaven diodebi 

VD1, VD2.  pulsirebuli ZabviT imuxteba kondesatori C1. 

mqnevaras brunvisas gansazRvrul momentSi L2 mimwodSi warmoiqmneba 

Zabvis impulsi, romelic VD3 diodSi gavlis Semdeg aRebs trinistor 

VS1-s. ris Sedegadac transformatori T1 pirvelad xviaraSi gaivlis C1 

kondesatoris ganmmuxtavi Zabva. xolo meread xviaraSi aRiZvreba maRali 

Zabvis impulsi, romelic Zravis cilindris sanTelze warmoqmnis 

naperwkals. 

 

 
nax. 1 

wina blokis gamosayenebeli detalebi demontaJs ar saWiroebs, 

isini darCebian Tavis adgilzed mxolod frTxilad unda 

ganTavisufldes epoqsidisgan ise rom ar daziandes izolacia da 

boloebi.  

diodebi VD1, VD2  ise unda mieCrCilos gamomyvanebs, rom mqnevara 

gamtarebsa da detalebs ar azianebdes adgilze dayenebisas, trinistori 

VS1-da stabilitroni yendeba mcire zomis stekloteqstolitis an 

getinaqsis dafaze romelsac aTavseben saTanado zomis mkriv yuTSi. yuTs 

WanWikebiT daamagreben benzoxerxis korpusze da blokTan aerTeben sami 

cali saimedo izolaciis mqone gamtariT, risTvisac korpusze anmTebis 

blokTan axlos akeTeben sam cal 4 mm-ian naxvrets.  
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eqsperimentebiT dadasturda, rom trinistori КУ202Н  saimedod 

muSaobs zamTris pirobebSi -40 C. stabilitroni Д815А SeiZleba 

Seicvalos Д815Б an Д815В. diodi nebismieri seriidan КД105 an sxva 

romlis pirdapiri da uku daZabuloba araumcires 100 ма da 400 v 

Sesabamisad. 

Tu saWiroeba moiTxovs C1 kondesatoris Secvlas mis nacvlad 

SesaZlebelia nebismieri qaRaldis an Ffirebiani 0,5 …1 мкФ da araumcires 

600 v Zabvis kondesatori. bloki damatebiT dawyobas  
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23. qseluri Zabvis vardnis xmovani indikatori 

gogolaZe giorgi jg. 608.020 

gTavazobT martivi variantsignalizatori civkaTodan tiratronze 

mtx90. mowyobiloba (ix.suraTze) warmoadgens relaqsaciur generatoris 

tiatronze VL1 qselidan kveba miewodeba VD2 diodis gammarTvelze 

oqsiduri kondesatori C1 aTanabrebs qselur Zabvis pulsacias, is aseve 

warmoadgens generatoris kvebis wyaros qselSi  denis dakargvisas. 

qselSi Zabvis arsebobisas-tiratronis Zabvaze r6 rezistoris 

gavliT miewodeba VD1 diodiT gamarTuli uaryofiTi Zabva, romelic 

amoafrqvevs generators relasaqciur rxevebs qselSi denis vardnisas. C1 

kondesatori ganimuxteba vidre C2 kondesatori. badeze qreba Zabva da 

HA1 dinamikidan 15...20wamis gaismis klebadi toni. 

mowyobiloba SesaZlebelia CamontaJdes mcire gabaritian radio 

momRebSi, sadac SeiZleba dinamikis, transformatorisa da cvalebad 

winaRobiani rezistoris gamoyeneba. 

mowyobilobis dayenebis win saWiroa tiratronis “varjiSi” 24saaTis 

gamavlobaSi amisTvis winaswar Caketil kaTots da bades awodeben 200-300v 

mudmiv dens 100KOM rezistoris saSualebiT. es procedura dasaSvebia 

Sesruldes uSualod mowyobilobaSi tiratronis anodis SeerTebiT R3 

rezistoris gamomsvlelTan. 
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nax. 1 

 

mowyobilobis gamarTva gulisxmobs rezistor R4 regulirebas ise 

rom masze cvladi denis 200-240v miwodebisas signalizatori unda 

dumdes. xolo Zabvis vardnisas gamoscemdes xmovan signals. xmis 

simaRlis regulireba xdeba R7 rezistoriT. 

mowyobilobis CarTvis didixniT dayovnebisas SesaZlebelia C1 

kondesatoris tevadobis Semcireba 0,33-0,47 MKF Tu mowyobiloba muSaobs 

ara stabilurad unda SeirCes r5 rezistoris winaRoba. 

korpusS damatebiTi tiratronis TavTan gakeTdes naxvreti ., maSin 

misi naTeba iqneba damatebiT maniSnebeli qselSi denis arsebobisa. 

mowyobilobis gamarTvisas aucilebelia sifrTxilis dacva radgan 

mas gaaCnia gavlanuri kavSiris mkvebav qselTan. 
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24. distanciuri marTvis infrawiTeli pulti 

rTavs eleqtromowyobilobebs 

goToSia giorgi  

televizoris da sxva e.l. mowyobilobrbis dinstaciuri marTvis 

pulti (d.m.p.) SeiZleba gamoviyenebuli iqnas ganaTebis da sxva 

eleqtromowyobilobebis CasarTav-gamosarTavad amisaTvis saWiroa spec 

gadasarTavi mowyobiloba romelic aRwerilia qveviT. 
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mowyobilobebis marTvisaTvis gamoiyeneba Semdeg algoriTmi dmp 

pultidan gaicema (nebismieri) brZaneba da ayovnebs Rilakebze TiTis 

daWereas 1wm ganmavlobaSi. Rilakze mciraxniani dajeris SemTxvevaSi 

mowyobiloba ar  

 
nax. 1 

 

reagirebs. imisaTvis rom gamoricxos televizoris reaqcia 

mowyobilobaze gacemul brZanebaze saWiroa SeirCes ufunqcio Rilaki an 

gamoviyenoT gamarTuli eleqtro mowyobilobis dmp. 

mowyobilobis sqema naCvenebia (nax1) specializirebuli mikrosqema 

DA1 aZlierebs da gardaqmnis BL1 fotodiodis signals eleqtronul 

impulsad DD1.1 da DD1.2 elementze awyobil komparatori, xolo DD1.3 

DD1.4 impulsuri generatori. 

mowyobilobis mdgomareoba (Cartulia-gamotulia datvirTva) 

gansazRvravs trigers DD2.1 Tu trigeris pirdapir gamomsvlelze marali 

mdgomareobaa; generatori imuSavebs 1кГц sixSireze. VT1 da VT2 

transformatorebs emiterebze warmoiqmneba sworkuTxovani impulsebi, 

romelic C10 kondesators miewodeba VS1 simistori marTvel 

eleqtrodze. is daikargeba qseluri Zravis yovelnaxevarperiodis 

dawyebisas. 

sawyis mdgomareobaSi DA1 mikrosqemis gamomrTvelze aris maRali 

logikuri mdgomareoba. C5 kondesatori damuxtulia R1 da R2 

rezistorebis gavliT DD2.1 trigeris Semsvlelze aris dabali 

mdgomareoba. Tu BL1 fotodiodze miewodeba infrawiTeli gamosxivebis 

impulsebi. dmp DA1 mikrosqemis me7 gamomrTvelze warmoiqmneba impulsebi. 

C5 kondesatori gardaiqmneba VD1 diodi da R2 rezistoriT. roca C5 

kondesatorze Zabva Semcirdeba komparatoris Qqveda zRvarze, 
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komparatori gadairTveba da DD2.1 trigerze miewodeba impulsi. DD2.1 

trigeris mdgomareoba icvleba. amis gamo xdeba mowyobilobis gadarTva 

erTi mdgomareobidan meoreze. 

SeiZleba gamoyenebul iqnas DD1 da DD2 analogiuri mikrosqemebi 

seriidan K176 K564 VD2 stabiltroni Zabvaze 8-9v Zala umcires 35MA 

diodebi VO3 da VD4 KD 102 B an analogiuri oqsiduri kondesatorebi 

K50-35, C2 C4, C6, C7-K10 17 C9 C10 K73-17. 
detalebis umravlesoba dayenebulia calmxrian beWdur 

politeqstirolis dafazea  romlis eskizi mocemulia (nax2) dafa 

montaJdeba izolirebuli masalis korpusSi simistori VS1 250 vatze 

meti datvirTvisas magrdeba siTbos gadamcemze. mowyobilobis gamarTva 

gulisxmobs R2 rezistis gamarTvas ise, rom gadarTva warmoebdes 1...2 

wamis Semdeg. Tu am winaRobis gazrda gamoiwvevs imas, rom kondesatori 

ar ganimuxteba zRvrul Zabvaze, unda gamoviyenoT 2-3 jer meti tevadobis 

kondesatori da gamarTva gavimeoroT. C6 kondesatori aucilebelia 

davayenoT im SemTxvevaSi, Tu komparatoridan trigerze impulsebis 

miwodebis fronti Zalian didia da gadairTveba ara stabilurad. 

 

nax. 2 

Tu gamoyenebuli pulti ver uzrunvelyofs mowyobilobis 

gadarTvas, SesaZlebelia TviT nakeTimarTvis maTvis pultis damzadeba 

romelic warmoadgens infrawiTel gamosxivebis diodze momuSave 

marTkuTxa impulsebs generatoris 20....40кГц sixSiriT. 

aseTi dmp variantebi KP1006BИ1 taimerze da logikur 

mikrosqemebze nacvenebia (nax.3da4) 
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nax. 3 

 
nax. 4 

 
nax. 5 
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                nax. 6                                 nax. 7 
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25. goToSia giorgi - usaTauro 

Zlieri sferovani gadamrTvelis tranzistoris safuZvelze 

SeiZleba avawyoT mcire IRLR205  gabarituli maregulirebeli. 

siZlieriT gamaTboblebis an mnaToblebis detalebi. 

SesaZlebeli variantis sqema aseTi mowyobilobis gamosaxulia #1 

suraTze, misi muSaobis principi dafuZnebulia drois cvalebadobis 

tranzistoris CarTvaze. 

denis wyaroebis DD.1 DD.2 awyobilia marTkuTxa impulsebis  

generatori, maTi gamokvlevis sixSire miaxloebiT aris 15 kilo- gerci. 

morige cikli SeiZleba vareguliroT 1,01 dan 100 cvalebadi 

rezistoris farglebSi R2. denis wyaroebi DD.3 DD.4 gamoyenebuli iqna 

buferuli gamaZliereblis saxiT, romlis gamomavali marTveli 

impulsebi miiRebian sferovani tranzitoris VTI Camketze. 

maRal logikur zRvarze am wyaroebis gamomavalze tranzitoris 

arxis winaRoba mcirdeba 0,027 om-ze. Mam momentSi datvirTvis Sedegad 

 96



miedineba deni, romlis mniSvneloba damokidebulia mis winaRobaze da 

Zabvis kvebaze. rodesac denis wyaros gamomavalze dayenebulia dabali 

logikuri zrvari, tranzitori iketeba da deni datvirTvis Semdeg ar 

miedineba. 

maregulirebels rTaven mimdevrobiTi datvirTviT polarobis 

dacviT. sqemaze mocemuli nominalebze. denis wyaros tipebis Zabvis 

skveba SeiZleba iyos 4-dan 14 vatis farglebSi. mas rTaven zabvis kvebis 

CawodebiT. mikrosqemaze  DD.1 gamomrTveliT  SA1, eroblivi kontroliT 

da cvladi refistoriT. R2 amis mixedviT drois ganmavlobaSi roca 

sferovani tranzistori daketilia diodis gavliT VDU da 

gamomrTvelis kontaqtebiT iteneba kondesatori C1 roca tranzistori 

Riaa mikrosqema ikvebeba kondesatoris Semonaxuli energiiT С1. 

mikrosqemis moxmarebuli deni ar aris didi Zabva kondesatorze, 

miaxloebiT tolia Zabvis kvebisa. maregulirebeli VD1 zRudavs 

mikrosqemis Zabvis kvebas. saqme imaSia rom teqnikuri monacemebiT is ar 

unda aRematebodes 15 vats. roca tranzistori iketeba sadenebSi 

nakeTobis SemaerTebeli datvirTvisas iwvevs ЕДС TviTinduqcias da 

Zabva kondesatorze С1 SeiZleba aRenatos am monacems. grZel 

SemaerTebel sadenebSi es ЕДС SeiZleba iyos arsebiTi, amisaTvis 

gamomrTveli SA1 unda CairTos rezistori R4 winaRobiT ramdenime 

kiloobiT. es rezistori aucilebelia im SemTxvevaSic Tu kvebis 

winaRoba aRemateba 15 vats. maregulirebelSi SeiZleba gamoviyenoT 

mikrosqemebi К564 ЛА7,    564ЛЕ5,     564ЛА7 diodis seriiT  КД521,  КД522 

resistori   R2,  СП3- 3вМ  danarCeni  МЛТ,   С2-33  Р1-4 kondesatori С1-К53-

1, К53-1А , К53-18 am mcire gamartivebuli zedapiruli montaJisaTvis С2-

К10-17-1. 

Maregulirebels awyobs dabeWdil sqemaze, romelic Sedgeba 

ormxrivi qolgirebuli monateqstolitisagan, eskizi romelic 

mocemulia  2-a suratze. Mmaregulirebelis awyoba xdeba SrCeviT 

rezistorebis   R1   da  R4 . amisaTvis maT rTaven mimdevrobiTi 

datvirTviT da paralelurad gamomTvlelis kontaqtebTan aerTeben. 

Miliametrs aregulirebs ra simZlavres datvirTva  cvalebadia. 

Rezistoris   R2,    akontroleben winaRobas kondesatorze   С1,    

romelic SeidZleba iyos 0.5 nakleb mkvebavi. Tuki is maqsimalurad 
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datvirTuli ar iwyebs klebas, R1 aucileblia SevcvaloT meti 

winaRobis rezistoriT, magram Tuki SebrunebiT aRmoCndeba didi Zabvis 

mkvebavi da miaRwevs Zabvis stabilurobas, stabilitroni   VO1 

SesaZlebelia davayenoT rezistori R4   

Resistoris CarTva aucileblobas R4   gansazRvraven denis 

gasinjviT, moxmarebuli maregulirebliT Yyvela intrevalSi mkvebavi 

ZabviT. Tuki is ar aRemateba ramdenime miliampers, rezistori R4 

seiZleba ar davayenoT winaaRmdeg SemTxvevaSi is aucilebelia 

SevarCioT Semdegi gziT, rom es deni ar aRematebodes 10 MA.   Zabvis 

kvebiT Uлит   zeviT 15 B   winaRoba rezistoris seidZleba iyos ara 

umetes 0.01 datvirtuli denis SemTxvevaSi dakalvis meTodiT 

aucilebelia siTbos gadamcemze spilenZis  pirpitaze 0,5... 1 MM    da 

ramdenime kvadratul santimetris farTobze 

.  
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26. Zabvis sferos indikatori mikrosqemebze 

 gocaZe berika 

Zabvis sferos indikatoris Seqmnisas warmoiqmneba problema 

dinamiur diapazonSi. Znelia daamzado iseTi mowyobiloba, romelic 

SeZlebs gaakontrolos rogorc susti, aseve Zlieri signalebi. amocana 

advildeba Tu gamoviyenebT logariTmul gamaZlierebels, rogorc 

moiqca mocemuli statiis avtori.  

   eqsperimentis CatarebisTvis dagvWirdeba antena, ukeTesi iqneba 

Tu gamoviyenebT ramodenime aTeuli santimetri sigrZis teleskopur 

antenas. mowyobilobis SesvliTi winaaRmdegoba Seadgens ramdenime 

aseul oms. amitomac Tu indikatori aris 50-dan 75-omamde xazebiT an 

anteniT, SesasvlelSi unda dayendes winaaRmdegobis rezistori 51-dan 

82-omamde. 
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   C1 kondensatori agrovebs samuSaos sixSires, mgrZnobelobas 

da diapazonis gaTvaliswinebiT aRniSnulis simZlavre SeiZleba 

Seadgendes erTeulebidan ramodenime aTeul pikofarodamde. 

   detalebis umetesoba ganlagebulia beWdiT mxareze mocemulia 

ormxrivi filtri 1-1.5 mm sigrZis. aRniSnuli eskizi nacvenebia me-2 

naxatze. metalis mxare  gamoiyeneba ekranis funqciiT da SeerTebulia 

pirvel mxaresTan saerTo gzebiT ramodenime adgilze. plata 

mikroampermetrTan erTad ganTavsebulia metalis Tavsaxurian korpusSi. 

zeda nawilSi ganTavsebulia koaqsialuri bude, XW1 beWdiTi plata, 

romelic unda mimagrdes korpusis kedelTan. mikroampermetri PA1 

ganTavsebulia kuTxis kedelTan.    

                 

   Tu xelsawyo dagegmilia ise, rom ikvebebodes akumulatoris 

batareiiT, aseT  SemTxvevaSi mis dasatenad unda gaviTvaliswinoT 

nebismieri mcire bude. amave dros dasaten mowyobilobas unda qondes 

Zabvis gamTiSavi xelsawyo.   

   mowyobilobisaTvis SeiZleba gamoviyenoT Semdegi detalebi: 

mikrosqema DA2-KD1157EH502A, KP1157EH502B, mikroampermetri RA1-
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M4247 Zabvis sruli gaTiSvis muxtiT 100 MKA.  bude XW1-

mciregabaritiani, mgrZnobiare, nebismieri tipis, mag: SMA. rezistorebi 

CM3-19, mudmivi-MLT, C2-33, P1-4, kondensatori- C2-C6—K10-17, C1 

sasurvelia gamoviyenoT samuSao ZabvasTan erTad, 300 vatis an meti, es 

gazrdis usafrTxoebis zomebs indikatoris gamoyenebiT. saqme imaSia 

rom radiogamosxivebis mizezebis Zebnisas arsebobs SesaZlebloba 

imisa, rom Seexos antenis xazebs, romelic SeerTebulia qselTan, 

ZabvasTan.  

   mowyobilobis wyoba ar aris rTuli. rezistoriT R3 

mikroampermetris isars 0-is maCvenebelze Tu ar aris signali, amis 

Semdeg uSvebs signals Bч, 100 мгц sixSiriT da 1vatis simZlavriT. 

   rezistoriT Р1 ayeneben mikroampermetris isars 100-ze. 

indikatoris eqsperimentaluri suraTi naCvenebia me-3 suraTze. isini 

aCveneben rom ar neldeba 100 мгц sixSireze indikatori iwyebs 

regulirebas 20... 30мкв Zabvis signalze, bolo diametruli diapazoniT 

Seadgens 92... 95 дб. 500 мгц sixSireze mgrZnobeloba ecema 80-100 мкв. 900 

мгц sixSireze is iklebs 500-600 мкв. regulirebis Catarebis Semdgom 

aucilebelia movxsnaT aseTi damikidebuleba, gavakeToT is sqemaze da 

ganvaTavsoT indikatoris korpusze.  

 

   es xelsawyo SeiZleba gamoviyenoT antenisTvis, mas SeuZlia 

ukeT miiRos signali da Sesabamisad Cvenebac ukeTesia. 
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28. mcireomiani rezistorebis Sesamowmebeli 

cifrul multimetrTan misayenebeli mowyobiloba 

gocaZe berika  

 

 

 

cifrul multimetrTan misadgmeli pristavka romelic amowmebs 

rezistorebs 

cifrul multimerTan misadgmeli pristavka saSualebas gvaZlevs 

SevcvaloT rezistoris winaaRmdegoba araumetes 20 om-iT 

gaosaxulebiT indikatorze asobiT omis toli monacemiT. 

mowobiloba Sedgeba ori nawilisagan: Zabvis stabilizatoris da 

Zabvis gardamqmnelisagan. pristavkis sqema mocemulia suraTze. 

stabilizatori awyobilia Semdegi elementebiT VТ1, VТ2, R1,R2, R4, R6, 

R8,DA1.1. tranzistoris gadasvla VТ1 gamoiyeneba rogorc Zabvis wyaro. 

aRniZSnuli R2 rezistoris daxmarebiT amontajeben  VТ2romlis 

Zabva unda iyos daaxloebiT 10 vati, romelic iqneba  rezistoris 

winaaRmdegobis gamzomi. R4, R6, gamyofebis Zabva gadadis OY DA1.1. OY -ze 

Zabva modis damontajebuli radiattoridan R2. misi gadaadgilebiT 
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icvleba Zabva da masTan erTad  damaCqarebeli DA1.1 is cdilobs 

miRebuli Zabva daareguliros da ise miawodos OY -s. destabilizaciis 

faqtebis zemoqmedebisas da aseve gasazomi rezsoris CarTvisas zabvis 

SecdomebiR4, R6 zemoqmedeben OY DA1.1. romelic awesrigeb gamomaval 

Zabvas imisaTvis rom SeinarCunos Seucvleli muxti VТ2-ze. VТ2 dan 

Zabva gadadis OY DA1.2, . dapirispirebis Semowmebisas warmoiqmneba 

gamyofi rezistori romelic Sedgeba rezistorebisgan R 3 da RX.  

3 DA1.2 zabva  rmelic amasTanave udris U=U . RX / (RX 3 . RX) 

sadac U aris samagaliTo Zabva VТ2-ze. RX- rezistoris winaaRmdegoba. 

R3 Zabvis mimcemi rezistoris winaaRmdegoba.Tu pirvel rezistors aqvs 

20 om-ze mei winaaRmdegoba  me-3 mikrosqemaze daZabuloba iqneba 0,2 

vati, radganac damaqareblis koeficienti udris KU= R7/ R5+1 OY DA1.2, 

gamosasvlelTan. UВЫХ= UВХ . KU sadac UВЫХ gamosavlelTabn Zabva. 

UВХ Smosasvllei rezistoris Zabva.gamosasvleli Zabva gazomvis dros 

aris 0 dan 23 vatamde.  

pristavkaSi stabilizatoris rolSi SiZleba gamoviyenoT 

nebismieri  rezistori KТ 315 seriidan. tranzistori KТ 315В SeiZeba 

Secvalo KТ 315Д, KТ 315Е an KТ 3102 nebismieri asos kombinaciiT garda Г 

da Е da nebismier seriidan KТ 503 .  

 mowyobilobis awyobas iwyeben R2,  romlis Zabva unda iyos 10 

vati, rezistoris morgebiT  VТ2 tranzistorze.Semde ayeneben gasazo 

mowyobilobas. amiT sinjaven Semosul da asul Zabvas romelic metad 

mniSvnelovania mowyobilobis muSaobisas. rezistoris mierTebis Semdeg 

rmlis Zabva unda iyos 10.. 15 om, misi nominali cnobilia da rais 0.01 

om, aseve rezistori R2 amis Semdeg unda Semowmdes  mltimetris 

monacemebi  romelic udris RX + R ВХ,  sadac R ВХ -aris 

Semosasvleli rezistoris Zabva omebSi.  

 

26. gaumjobesebuli xelis fanari 

gurgeniZe Sorena              
D     damuxtvadi fanrebi  nikel-kadmiumis firfitebian 

akumulatorze didi popularobiT sargeblobs, TumcaRa maT gaaCniaT 

naklovanebebi romelTa gamoswrebasac avtori gvTavazobs. 
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     aseTi fanrebis garegnuli mimzidvelobis miuxedavad, maTi 

didi nawili mzaddeba ubralo sqemebiT da radio da eleqtro teqnikuri 

normebis darRveviT, ris gamoc misi gamoyeneba saxifaToa. 

aseTi fanrebis umetesobaSi Cayenebulia 

polieTilentereftalaruli CamxSobi kondensatorebi K73-17   250v 

Zabvaze, rac naTliv arasakmarisia misi 220v qselSi samuSaod, ori diodi, 

aseve gasamuxtavi da denisSemzRudveli rezistori saerTo gamoyenebis 

(млт, C1-4) da a.S. 

suraTze naCvenebi sqemis mixedviT awyobili SemoTavazebuli 

mowyobiloba ara marto zrdis  fanris saimedoobas aramed 

uzrunvelhyofs misi batareis GB1 or reJimSi damuxtvas , romlebic 

aisaxeba orkristaliani Suqdiodis HL1 ori sxvadasxva feris naTebiT. 

qseluri Zabva romlis siWarbesac kondensatori C1 axSobs denis 

SemzRudveli R1 rezistoris gavliT  VD1 diodur bogirze. mudmivi 

Zabvis deniT romlis pulsaciasac C2 kondensatori agluvebs  Suqdiodis 

yviTeli kristalis da VD2 diodis gavliT imuxteba GB1 batareis 

firfituli akumulatorebi . damuxtvis deni 20ma-s Seadgens. R7  

rezistoris cocia iseT mdgomareobaSia, romlis drosac yvela 

tranzistori Caketilia, Tu batareis Zabva 4,1v-ze naklebia da anmasTan 

C2 kondensatoris gamosasvlelebze 7v-mde Zabvaa, anaTebs Siuqdiodis 

yviTeli naTura.  Rogorc ki batareis Zabva dayenebul mnSvnenlobas 

gadacdeba VT2 ,VT3 tranzistorebi ” CarTulebi rogorc trinistorebi 

“zvaviseburad” gaixsnebian, erTdroulad ixsneba VT1 tranzistori 

.Suqdiodis yviTeli kristali Caqvreba, ainTeba mwvane romelic waiRebs 

Tavisze dasamuxti denis nawils. Sedegad damuxtvis deni Semcirdeba 

4...5ma-mde,Zabva ki C2 kondensatorze 5v-mde. amis mere damuxtva unda 

gagrZeldes 1...3sT. 
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Nnax. 1 

 

 aseTi muSaobis reJii amcirebs firfituli akumalatorebis zians  

didi deniT gadamuxtvisgan. Is rom damuxtvis Semdeg deni mcirdeba 

da arwydeba, akumulators 100% tevadoba Seivsos. 

    VT1 tranzistori aRkveTavs Suqdiodis mwvane kristalis 

anTebis Semdeg yviTeli kristalis anTebas . keramikuli C2 da oqsiduri 

C3 kondensatori zrdian mowyobilobis xarvezmdgradobas. R 2rezistori 

ganmuxtavs  C1 kondensators mas Semdeg rac Cangali X1 gamoirTveba 

qseluri gasarTidan. 

     R1 rezistoris magivrad avtorma gamoiyena Zveli televizoris  

SAMSUNG  importuli TeTri keramikis  araaalebadi gasaxeTqi 

rezistori, misi Secvla dasaSvebia samamulo P1-25-iT  an P1-7-iT  100-

200om winaRobiT, ukidures SemTxvevaSi gamodgeba, romlis korpusidanac 

moclili iqneba saRebavi. danarCeni mudmivi rezistorebi- C2-23, C1-4, МЛТ  

gasamarTi  СП3-38а   an 10-22kom-iani mcire zomebis importuli. 

Kkondensatori  C1-  K73-17. C2- patara zomebis importuli. C3- KM-5, 

KM-6,K10-17.   

D   dioduri bogiri SeiZleba Seicvalos sxviT magaliTad  DB104-

DB107, RB154-RB157, an КД209  seriis nebismieri oTxi diodiT.    КТ503А 

tranzistorebis Secvla SeiZleba nebismieriT КТ503 , КТ645,  КТ660,  КТ6114,  

КТ502А  seriidan.  КТ501 ki nebismieriT seriidan  КТ502,  КТ6115 . sqemaze 

miTiTebuli “kingbringht “ firmis  3mm diametris Suqdiodis nacvlad 

gamodgeba analogiuri - L-93WEGC,  ufro mosuli  - L-799EGW,  L-

 105



799SRCGW/CC  an samamulo - КИПД18,  КИПД37.kristalebis naTebis ferebis 

kombinacias mniSvneloba ar aqvs. mowyobilobis gamarTva daiybvaneba R7 

rezistoris gdarTvis sazRvarZe dayenebiT. saWiroebis SemTxvevaSi R5 

rezistoris SerCeviT SeiZleba dayendes “dazogvis” reJimSi damuxtvis 

deni. R1 Dda R2 rezistorebs,C1,C2 kondensatorebs  VD1 diodur bogirs 

da VD2 diods amontaJeben fanris SigniT ZiriTad kolofze (sadac 

fiqsatorebia sakontaqto firfitebisTvis) gaxurebuli sarCilavis 

msubuqi zewoliT. danarCen detalebs meore xufze aTavseben ise , rom 

xufebis SeerTebis Semdeg R7 rezistors araferi ar Seexos. 

konstruqciis  simyarisTvis garkveul detalebs weboTi( dixloretanSi 

an acetonSi gaxsnili polistilori) amagreben korpusze. Tu korpusi 

priala polieTilenisaa detalebnis damontaJebis adgilze unda 

gadavataroT burRi. 

     damuxtvis mTeli cikli Д-0,25,  Д-0,26С,  Д-0,26Д  firfituli 

akumulatorebiani batreisTvis erTi dRe-Ramea. Suqdiodis indikaciaze 

dakvirvebiT SesaZlebeli iqneba damuxtvis done da batareis xaris gageba. 

Zalian swrafi damuxtvis mizezi SeiZleba tevadobis dakargva an Sida 

winaRobis gazrda iyos. Suqdiodis TiTqmis egreve anTeba ki calkeuli 

akumulatorebis cud kontaqtze miuTiTebs, rac Sua nawilSi zewoliT 

gamoswordeba. 

K  konstruqcias gaaCnia utransformatoro kveba, amitom gamarTvis 

dros  saWiroa eleqtrousafrTxoebis wesebis dacva. 

Радио, 2004,  №10, с.43 

  

 

29. lazeruli sinaTlis telefoni (I nawili) 

dauTaSvili beqa  

dRes SegviZlia gavecnoT lazeruli sinaTlis telefons, romelic 

gamogonili iqna radio konstruqtorebis wreSi. axalgazrda  

teqnikosebis sadgurSi Василиа Георгиевича Солонененко_s 

xelmZRvanelobiT.......... 

 sinaTlis telefoni Seiqmna demostraciuli mizmebisaTvis, magram 

misi gamoyeneba SeiZleba punqtebs Soris  kavSiris 
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dasamyareblad.TiToeul punqtze unda iyos  gadamcemi da mimRebi es sqema 

mocemulia ( naxaz 1_ze)  

 

Nnax. 1 

 

sadac batariis kveba Seadgens 4,5(В) volts, deni 35(МА) mili ampers 

da es modulis kaskadi Sesrulebulia erT tranzistorze signalis 

gasaZliereblad.dinamikuri mikrofoni ВМ1_is signalis gasaZliereblad 

aucilebelia kidev erTi kaskaduri gamaZlierebeli,jamSi miviRebT ormag 

kaskadur gamaZlierebels romelic saSvalebas gvaZlevs miviRoT 

amplituduri modulaciis lazeris sxivi mikrofonis saubris win,xmovani 

bgera gardaqmnili mikrofonis mier eleqtrul denSi Sedis 

gamacalkevebeli kondesatoris  С1 _iT, VT1  tranzistoris bazaze  

pirveli kaskadis gamaZlierebelze rezistorsa da  R2_is datvirTvisas 

ixsneba gaZlierebuli  signali romelis miewodeba kondesators С2_is 

gavliT tranzistor  VT2_s meore gaZlierebul kaskadze,mis 

datvirTvaze muSaobs lazeruli---------- .am tranzistoris koleqtoris 

cvlad dens miyavs lazeruli sxivi sikaSkaSemde. 

kondesator C3_s gamoyavs  SesaZlo aRgznebadi gadamcemi mavne 

kavSiridan kvebis wyaros gavliT,am variantis gadamcemis detalebi 

mocemulia (naxaz2_ze) 

]  
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Nnax. 2 

es  yvelaferi damontajebulia folgirebul minanarev 

teqstolitze ,Tu gamoviyenebT eleqtrul mikrofons gadamcemi  SeiZleba  

iseT mdgomareobaSi iyos rogorc  (naxaz 3_ze) 

 

 

 Nnax. 2 

 

gardamqmneli mikrofonis  BM1 _is mier xmovani signali gamoiyofa 

R1  rezistorze  romelic miewodeba   C1  kondesatoris gavliT  VT1  

tranzistoris bazis erTaderT gaZlierebul kaskads. es  varianti  

gadamcemis detalebit naCvenebia (naxaz 4_ze).  
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 Nnax. 2 

 

tranzistoris koleqtoruli deni ayalibebs  lazeris sxivis 

Cvenebas. axla ganvixiloT mimRebi ,  mravali eqsperimentis arCevis dros  

foto maCvenebeli  SeCerebuli iqna  erT Zlier tranzistorze  ,es 

gamoyenebuli iqna  lazeris sxivis  energiis  gardaqmna  eleqtrulSi da 

CarTuli iyo  gamyofi  kondesatori, Semaval gamaZlierebelSi  gamyofi 

kondesatoris gavliT... aseTi meTodi gamoiyeneba fotomimdevrobis 

nebismieri gamaZlierebeli ЭЧ  mikrofonuli SesvliT gamomuSavebis 

gareSe.miTiTebuli fotomaCvenebeli ЗДС  sakmarisia signalis mosasmenad  

telefoniT 2 metris manZilze ,am fotomimRebze gamoyenebulia 3_m 

kaskadiani gamaZlierebeli romelic naCvenebia (naxaz 5_ze). 

lazeruli sxivis sinaTlis energia gardaiqmneba fotomaCveneblis 

VT1_is eleqtrul signalad,romelic  Sedis gamyofi kondesatoris C1_is 

gavliT  VT2_is tranzistoris bazaze ,pirvel gamaZlierebel kaskadze 

gaZlierebuli signali ixsneba  rezistor R2_iT da miewodeba C2_i 

kondesatoris gavliT Semsvlel meore kaskads,kaskadze tranzistor  

VT3_s.misi datvirtvis R4_is rezistorze signali miewodeba kondesator  

C3_is gavliT mesame kaskadze, romelzec muSaobs tranzistori VT4.    
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nax. 3 

telefon B1_Si gamoyenebuli iqna dinamiuri  mikrofoni romelic 

uzrunvelyofs metnaklebad bgeris umaRlesi xarisxis gamoyofas 

(gaxmovanebas).kondesator  C4_i Sutirebas uwevs datvirTvis unaRlesi 

sixSiriT da aRwevs gamaZlierebelis aRgznebadobas.          

Радио, 2003,  № 1, с. 56 

 

30. Ramis manaTobeli Suqdiodze 

dauTaSvili nodari 

arc ise didixnis winaT gaoCenili sinaTlis diodi amaRlebuli 

naTebiT saSvalebas gvaZlevs axleburad mivideT iseT mowyobilobasTan 

,rogorica Cveulebrivi saxlis manaTobeli . misgan lamfebis 

gamoricxviT ,saSvaleba geZleva praqtikulad SvqmnaT mudmivi 

mciregabaritiani  konstruqcia, romelic Seizleba movaTavsoT, 

magaliTad yuTSi ganaTebis gamosasvleliT.  

mowyobiloba muSaobs or reJimSi. maT Soris pirvelis pirobiTad 

davarqvaT {dRis}, meore {Ramis} manaTobeli dRis reJimSi muSaobisas, 

roca fotodiodi VD2 ganaTebulia, sinaTlis diodi EL1-EL3 anaTebs 

dabali sinaTliT roca Siga ganaTebis done , gaxdeba  dabal 

zRvrulze sinaTlis diodebi ainTeba maqsimalurad. qselis cvladi 

Zabva modis Camqrobi, kondensatoris C1 gavliT da denis 

maregulirebeli rezistori  R2 diodur xidze  VD1 gammarTveli 

Zabva xidis gamosasvlelidan  moewodeba konstruqciis ZiriTad nawils  

    manaTeblis dRis reJimSi muSaobisas ganaTebis fotodiodis   

VD2 gavliT SesamCnevi  deni. mimdinareoboT  savele tranzistori   

VT1 gaxsnilia  da mcire winaRobiT  Ria xazs  emiteruli 

gadamsvleli  maRalzabviani  tranzistori vT.2 tranzistorebi vt2-

vt3 CarTulia  rogorc ZiriTadi. xolo tranzistorebi vt1-vt2 
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CarTulia  Smitis sqemiT. amitom tranzistor vt2 caketvisas  

tranzistori   vt3-ic Caketilia  fotodiodi  anaTebs  rezistor  R8 

gamavali mcire denis xarjze   

roca fotodiodi ganatebulia  sustad  mozyobiloba  gadadis 

Ramis reJimze. fotodiodis winaRoba  maRalia, tranzistori  vt1 

Caketilia , xolo   vt2 vt3 gaxsnilia. sinaTlis diodis ganaTeba  

maqsimaluria. tranzistorebi vt1 vt2 dakavebulia dadebiTi 

ukukavSiriT, rom uzrunvelyos  ori mdgradi kondensatoris vt3 

mdgomareoba, radganac igi muSaobs sorbos xarjis gareSe da 

gardamaval procesis dros  igi ariyos gaxsnili  mTlianad  masze ar 

midiodes didi simzlavre.  

   sonaTlis diodi EL1-EL3 garda maTi pirdapiri daniSnulebisa 

, kidev  asruleben  mcire simzlavris  stabilitornis rols,  

romelic icavs fotodiods da aseve savele tranzistors Zabvis 

gadatvirtvisgan. 

rezistor R2 winaroba Seizleba mogveCvenos  amarlebuli da mis 

240 omi winaRobis dros  kvebis qselSi  SeiZleba tranzistori VT3 

gamovides mwyobridan. 

   rezistorebi SeiZleba gamoviyenoT  yvela mciregabaritian 

maRal simZlavreebze 

   razistori R3 dasaSvebia SevadginoT mcire winaRobis mqone 

ramdenime rezeistorisgan, mimdevrobiTi CarTviT kondensatori C1-K73-

16,K73-17  ara umetesi 400b Zabvis dros, C2 yvela keramikuli  tipis, 

magaliTad  km5 sqemaze naCvenebi dioduri xidis nacvlad, SegviZlia 

visargebloT kw407A  an SevcvaloT igi oTxi diodiT seriiT kd209 

savele tranzistoris  kp501b nacvlad dasaSvebia gamoviyenoT kp501 

seriidan romelime,an, “satelefono” nakrebi KP1014KT1,KP1064KT1 

asoebiani indeqsiT AB tranzistori KT940AM SevcvaloT 

KT940A,KT969A,2N6517 xolo VT3 2N6520,2SA1625 asoebiani indeqsiT 

M,L,K 

 fotodiod FD265B SegviZlia SevcvaloT FD265,FD256 an sxva 

Sesaferisi  mcire gabaritian maRalomiani fotorezistoriT , 

magaliTad  CF2-8,CFK-1M avtorma gamoiyena importuli sinaTlis 

diodi wiTeli feris ganaTebiT 5mm diametriT naTebiT 3500 MKD aseve 

SegviZlia gamoviyenoT nebismieri sxva ara umcires 3000MKD  naTebiT ad 
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aseve sxvadasxva  feris am mowyobilobaSi kargad muSaobs  samamulo 

warmoebis sinaTlis diodi seriiT KNP36 romelic flobs did sinaTlis 

naTebas igive denze. sworad awyobili gadamcemi ar moiTxovs.      

Seileba moiTxovos rezistor R3 SerCeva, sasurveli mgrZnobleblobis 

misaRebad, romelic arCeulia sasurveli maRali – Ramis manaTobelis 

muSaoba    ganaTebisas srulisimZlavriT azrs kargavs. 

  roca mowyobiloba muSaobs <<Ramis>> reJimze, sinaTlis diodis 

naTeba maRalia, amotom ZiriTadi sinaTlis nakadisasurvelia Werisken 

mivmarToT roca Werze miviRebT naTel tols gamoviyenebT sxvadasxva 

feris sinaTlis diodebs, SegviZlia miviRoT martivi ferebis 

kombinacia.  

  sinaTlis diodebis ricxvi Cveni survilis mixedviT SegviZlia 

gavzardoT  xuTamde mowyobilobis detalebis koreqciobis gareSe 

     mowyobilobilobis Semowmebisas aucileblad gvaxsovdes rom 

mas aqvs utranformatoro kveba da unda davicvaT aucilebeli 

usafrTxoebis wesebi. 

  Ramis manaTobeli <<dRis>> reJimze muSaobisas xarjavs dens MA1 ma  

farglebSi xolo <<Ramis>> reJimze muSaobisas 20 ma-s MA farglebSi. 

sinaTlis nakadi sinaTlidan ar unda moxvdes fotodiodze. 

 

 

31. lazeruli sinaTlis telefoni (II nawili) 

dauTaSvili nodari  

sinaTlis telefonis konstruqcis dros gamoyenebuli iqna 

oqsiduri kondensatorebi  K50-16, danarCeni K73-17,  KMK- 5  / КМ-6, 

rezistorebi (winRoba) _МЛТM, BВС da sxva Sesabamisi simZlavreebi, 

 112



gadamcemis pirvel 

 

nax. 1 

variantSi tranzistor  MМП26БB- Tan erTad daSvebuli iqna.  

 

gamoyenebuli iyo nebismieri seria  MМПP40-MМП42,  tranzistori 

2Т603A Secvlili iqna KТ603 -T da KТ608 -iT nebismieri indeqsiT. aseTi 

tranzistori SeiZleba gamoyenebuli iqnas gadamcemis meore variantSi. 

koeficienturi denis gadacema  araumetes 150_isa, sxva SemTxvevaSi ver 

miviRebT modulacias. 

meore variantSi  (gadamcemi) gamoyenebuli iqna eleqtruli  

mikrofoni CZN-15E. 

mimRebSi fotomaCvenebelis magivrad gasinjuli iqna tranzistorebi  

KT803-KGКТ808,KКТ827, KDКTD617 (firma Tesla) da yvelaze ukeTesi 2_i 

maCvenebeli aCvena       KD617_ma es mimRebis tranzistorebi sqemaze 

SeiZleba miTiTebuli iyos Semdegi indeqsebiT  BF1- is magivrad MDMМДМ-7, 

nebismieri SeiZleba iyos garda am oris SeiZleba gamoyenebuli iqnas 

telefoni aseve Seizleba gamoyenebuli iyos eleqtro magnituri 

telefonebi an winaRobiT  50-150-omi , magaliTad TK67, TA56, mimRebi 

kvebis wyarod gamoyenebuli iqneba bataria-4 akulmiatori ertad 

SerTebuli Д-0,26. 

aseve gamoyenebulia tranzistorebi VT2, VT3, R1da R3,  wimaRobis 

SerCeviT. mesame kaskadSi gamoyenebulia VT4 tranzistori, sadac 

CarTulia miliampermetri da R5, winaRoba daynebulia 10 miliamperze . 
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pirvel variantis SemTxvevaSi kvebis wyaroSi  CarTulia 

tranzistori  VT1  rezistori R1   winaRoba mimRebi da  gadamcemi  

ganlagebulia 10-15 metris dacilebiT erTmaneTTn, R3 -i rezistoris 

winaRobis SerCeviT miviRebT maqsimalur sikaSkaSes lazeris sxivis 

ukeTesi xarisxi mimRebi signalis saxiT analogiuri Sedegi miReba 

gadacemis awyobis meore variantiT R2-re rezistoris  (wimaRobis 

SerCeviT)  samwuxarod lazerul mimarTvelebs gaCniaT didi cdomilebebi 

parametrebTan  amitom winaRoba rezestorebis maregurilebeli sxivis 

sikaSkaSis maregurilebeli rezistorebis winaRobebi SiZleba didad 

gansxvavdebodes miTiTebulisgan konstruqciulad sinaTlis telefoni   

Sesrulebuli telefoni yurmilisamebr dasadgamiT (nax.7)  

yurmilis korpusSi ganlagebulia sqema  gadamcemis da kvebis wyaro  

CamrTvel_gamomrTveliT da aseve  foto maCvenebeli sqema gamomrTveliT 

da lazeruli  mimmarTveliT  telefonis yurmili  dasadgamTan 

meirTbuli iyos  oTx wveriani kabeliT .foto maCvenebeli  moTavsebulia 

cilindrul jiqaSi  gare dasxivebis dacvisgan. 

sinaTlis telefonis konstruqcia  SemuSavebuli iqna saswavlo 

demostraciul  miznebisaTvis, amitom fotomricxvels da lazers ar 

aqvT stacionaluri  damagreba  da  moTavsebulia  dasadgamSi  yormilis 

qveS. 

 

 

Nnax. 2 

amdenad sinaTlis teleonis muSaobis dros rTulia ipovo 

erTmaneTisgan hoizontaluri zedapiris gamoZeveba moTavsebul 

erTidaigive, simaRleSi fotomaCveneblisa da lazeris Serwyma  mimRebis  
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gamoyeneba ararTuli danadgari  lazeris sxivis gadaadgilebisaTvis 

vertikalur sibrtyisTvi (nax,8) 

is Sedgeba CarCo 2_isgan miwebebul  polistirolis   

(gamxsnelisgan) P647 an  P650, kedelze miwebebuli korpusi_4, ramka 

ganlagebulia mimarTvelis ukana nawilze_1 wina nawili riTac 

mimagrebuli aris  kedlis wina nawilze  es mmarTveli dabla dajimulai  

zambariT_8, maRla  damagrebulia  SpilkiT_7, reziT  am Spilkis 

gadadgilebisTvis Carcoebis  zeda nawils aqvs  janjiki_3, da garedan ki 

am Spilkaze gakeTebuli aris ruka_5, am rukis trialiT gadaadgildeba 

ukana nawil mmarTvelis  vertikalur  sibrtyeze  romelic awarmoebs  

lazeris sxivis gadaadgilebas,  korpusis kedlis  wina nawilze  

damagrebulia mimRebi kvebis gamomrTveli_6_9. 

sinaTlis telefonis kavSirSi mosayvanad aucilebelia Ziri 

davayenoT  vertikalurad (nax. 9)  Ziris horizontalur sibrtyeSi 

gadaadgilebiT lazeris sxivi  fotomricxvelTan   miewodeba  sxva 

kavSirispunqts  da vertikaluri sibrtyeze  sxivis  regulirdeba 

xeliT_5  (nax,8). 

sinaTlis teleponis  gamocda  Catarda areklis gareSe  fanjris 

minebis  da  polirebul avejisgan  es avejis  meSveobiT kavSiris 

xarisxi iyo  unaRlesi ,kavSiris signalis gasadideblad  SiZleba 

gamoyenebuli iqnas am Cven  konstruqcis sinTle damcav yurmilze  

Camoecmeva fokusuri linza „ОГОНЕК“ 
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Nnax. 1 
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 Nnax. 2 

 

Радио, 2003,  № 1, с. 57   

                                                                                 

32. “momRerali naZvis” axali varianti  

dvaliSvili givi 

    wavikiTxe ra statia momRerali “saaxalwlo naZvi” (radio 2001, 

#10, gv. 25-26), gadavwyvite gameumjobesebina misi programa, naZvis 

gamoyenebuli melodia Semecvla,Cemi gemovnebis   nair-nairi Suqis 

efeqtiT,Suqi diodebis  sikaSkaSe gavxade mdore da siCqariT 

gansxvavebuli. aseveGgadavwyvite Semecvala moZvelebuli 

mikrokontroliori PIC16F84  DDDda PIC16F628‐iT  igive raodenobisa da 

daniSnulebis gamomyvanebiT. 

    suraTze moyvanili naZvis  sqema wina prototipisgan imiT 

gansxvavdeba, rom igi CarTuli iyo  sixSiromavalebel elementebze DD1-

is 16-gamomyvaniT,  (aq ki gamoyenebulia PIC16F628  mikrokontroliorSi 

PCaSenebuli, taqtuli generatori), Suqdiodebi gazrdilia rvamde da 

Secvlilia maTi CarTvis sqema. 

     TiToeuli Suqdiodis naTebis tipi da feri SeiZleba amoirCes 

piradi Sexedulebisamebr. amasTan, denis SemzRudveli rezistorebis R4‐

R11 nominalebi   unda iyos iseTi rom, sxvadasxva tipis Suqdiodebis 

naTebis sikaSkaSe erTnairad Candes. 

      rekomendirebulia Semdegi mniSvnelobebi :АЛ307ГМ-isTvis (an 

analologiuri importulisTvis)  500omiA (mwvane), 560omiOM  importuli 

yviTelisTvis, 680omiO- АЛ 307БМ  (wiTeli), 1komiKOM-importuli 

 117



wiTelisTvis, 10komi KOM- importuli lurjisTvis, amaRlebuli 

sikaSkaSiT. miaqcieT yuradReba, xmis gamomcemi FFB1 mierTebulia 

mikrokontrolioris 17 da 18 gamomyvanze   da ara 1 da 2 gamomyvanze 

,rogorc prototipSi iyo. Rilaki  SB1 gadatanilia gamomyvan 17-dan 

gamomyvan 1-ze. Sadac mikrokontrolioria damagrebuli , SesasvlelSi 

CasarTav mdgomareobaSia moyvanili kidev erTi Rilaki  (SB2).Tu 

xarisxisTvis BF1 gamoyenebulia piezoeleqtrikuli xmisgamomcemi, 

rezistori R3 ar aris saWiro, SecvaleT gadamyvaniT. 

mikrokontrolioris mexsierebaSi CawereT programatoris kodisa da 

failis gamoyenebiT picplay 1.hex. 

          Tu ukve gaqvT naZvis sqema, gamoqveynebuli 2001 wlis 

sqemiT, misi gadakeTeba ar aris saWiro. sakmarisia SecvaloT, masSi 

Cayenebuli mikrokontroliori-PPIC16F84, PIC16F628-iT programis picplay1.hex 

failidan. 

      Ppogramis orive varianti erTnairad muSaobs. kvebis 

CarTvisTanve an SB2  mRilakze daWerisas, naZvi rigrigobiT akeTebs 11 

naTebis efektis demonstrirebas. xuTjer gameorebis Semdeg ismis 

melodia, romelic Senaxulia mikrokontrolioris mexsierebaSi, musikis 

taqts Tan sdevs efekturi “morbenali cecxli”. Semdegi melodiebi 

SegiZliaT moisminoT, naTebis efeqtebis10 ciklis gameorebis Semdeg. 

mikrokontrolioris mexsierebis moculobam saSvaleba mogvca 

daeprogramirebina aTi melodia: lezginka, mefe lomi, murka, oqros 

qveyana, sami tankisti da ase Semdeg. isini meordeba ciklura. roca 

melodia ismis, -SB1 Rilakze daWeriT, wydeba es melodia da  xelaxla 

daWeriT dawyeba Semdegi melodia. roca am Rilaks daaWerT pauzaSi 

melodiebs Soris, CairTveba bolo melodia, amis mere gagrZeldeba 

naTebis efeqtebi.  

     maT visac surs gaerkves programebis  muSaobaSi, Secvalos  

naTebis efeqtebi, anda Secvalos melodia Tavisi survilisamebr, failSi 

picplay1.asm    da  picplay2.asm moyvanilia sawyisi teqsti, orive variantis 

programisTvis, asembleris enaze. isini SemuSavebulia MPLAB5.70.40. 

garemoSi.  programa qRWurvilia saTanado komentarebiT, magram zedmeti 

ar iqneba aixsnas masSi miRebuli naTebis efeqTebis da melodiebis 

formirebis principebi. 
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     Nnazvis xes Seuzlia aRiqvas yvela melodia romelic Cawerili 

iqneba notebiT:  pirveli oqtavis si-notidan (pirobiTi nomeri - 0) , 

mesame oqtavis si-notamde (pirobiTi nomeri 24)-mde intervalSi. yvela 

melodiisTvis  Cawerilia calke programa , romelis pirveli brZaneba  

Sesrulebis  tempis mavalebelia  ,mas mosdevs TanmimdevrobiT  

makrobZanebebi -  Play  B’xHHHHHDD’. yovel maTganSi mocemulia: 

xangrZlivobis an pauzis DD-orobiTi  kodi  (00-1/4, 01-1/2, 10-1, 11-3/2) da 

HHHHH xmis simaxle (tonis orobiTi pirobiTi nomeri). Tu nomeri aWarbebs 

24, warmoiqmneba pauza. 

kodis yvelaze didi Tanrigi(x) ar gamoiyeneba. 

     programaSi sinaTlis efeqtis yovel taqts, xuTi baitis 

nakrebis Seesabameba. Programa akopirebs maT operatiuli mexsierebis 

specialurad organizebul 32-registrian buferSi, romelTac miniWebuli 

aqvTBBYTE00‐F    saxelebi. Kodi pirveli baitidan Seitaneba mxolod erT 

registrSi, meoredan –orSi, mesamedan oTxSi, meoTxedan –rvaSi, mexuTedan 

-Teqvsmet registrebSi. Buferis bolo rgistrSi(  BYTE1) kodi yovelTvis 

nulovania .  8A,  80,  9C,  D0,  E0  (TeqvsmetobiTi kodi)   baitebis nakrebiT 

buferis Sevseba, naCvenebia cxrilSi -1. mTeli taqtis ganmavlobaSi, 

buferidan monacemebs  bait-baiTs iTvlis da mikrikontroleris portSi 

gamoaqvs -TMR0  taimerisgan gawyvetis damuSavebis qveprogramas, Sedegad 

mikrokontroleris RB0‐RB7    gamosasvlelebze formirebuli impulsuri 

signalebi, romlelTa Sevsebis koeficienti da Sesabamisad mierTebuli 

naTurebis sikaSkaSe, bufeSi Sesabamis TanrigebSi arsebul erTianebis 

raodenobazea damokidebuli. Yyoveli Suqdiodis sikaSkaSes  32-gradacia 

gaaCnia. impulsebis gameorebis sixSire isea arCeuli, rom Suqdiodebis 

cimcimi SeumCneveli iyos. 
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cxrili 1 

 

 

     Semdeg taqtze gadasvlisas buferi morigi baitebis nakrebiT ivseba. 

Pprogramuli maxsovrobis ekonomiisTvis gaTvaliswinebulia ROll 

qveprograma, romelic buferSi CatvirTuli monacemebis Tanrigobrivi 

Zvris saSualebas iZleva. 

 

nax. 1 

 

Радио, 2004,  №11, с.38 

 

 

 

 

33. televizoris kvebis marTva 
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dvaliSvili givi  

sistema gankuTvnilia televizoris vargisianobis vadis 

gasazrdelad, yvelaze metad ki ZviradRirebuli detalis – kineskopis 

dazogvisTvis. is saSualebas iZleva ufro moxerxebulad, sasiamovnod da 

usafrTxod movepyroT aseT sayofacxovrebo aparats.  

mowyobiloba uzrunvelyofs kineskopis gavarvarebis samorigeo 

SeTbobis (gaxurebis) reJimis CarTvas SenobaSi, (saTavsoSi) moZravi 

obieqtebis aRmoCenisas (`avtogaxureba~) da periodulad `uwyobs 

gamokiTxvas~ mayurebels televizoris momdevno muSaobis Sesaxeb 

(`avtoZili~). sistemis damatebiT funqciad, romelic realizdeba 

televizoris gamorTul mdgomareobaSi, SeiZleba mogvevlinos muSaoba 

damcavi signalizaciis sistemis saxiT.  

televizoris CarTvis aucileblobis kriteriums warmoadgens 

adamianis gamoCena an gadaadgileba oTaxis farglebSi. sistemis muSaoba 

dafuZnebulia moZrav obieqtebis mier, infrawiTeli talRebis 

interferenciuli ganawilebis  cvlilebebis registraciaze, aRmoaCens ra 

aseT cvlilebebs, is rTavs kineskopis gavarvarebis samorigeo gaxurebas, 

gadadis daaxloebiT 30 wm-is xangrZlivobis mqone lodinis reJimSi da 

Semdgom, Tu meti aranairi moqmedeba ar xorcieldeba, TiSavs mas.  

`avtogaxurebis~ reJims rigi upiratesobebisa gaaCnia televizoris 

kineskopis gavarvarebis uwyveti samorigeo gaxurebis farTod gamoyenebad 

xerxTan mimarTebaSi. jer erTi, es aris, drois mixedviT erTi rigiT 

naklebi eleqtroenergiis saSualo moxmareba, meore, lodinis reJimSi 

kineskopis kaTodidan nivTierebis aorTqlebis ararseboba da mesame, 

arsebiTad maRali eleqtro- da xanZarusafrTxoeba eqspluataciisas. 

garda amisa, sistema garantirebulad xsnis `argaTiSuli televizoris 

sindroms~.   

sistemis specifikis gamo funqcia `avtoZili~ Zalzed martivad 

realizdeba. drois garkveul SualedebSi is axdens telemayureblis 

gamokiTxvas piris panelze ganTavsebuli Suqdiodebis cimcimiT 

televizoris Semdgomi muSaobis aucileblobis Sesaxeb. amasTan savsebiT 

sakmarisia mxolod xelis gaqneva, e.i. infrawiTeli iw gadamwodis 

amoqmedebis gamowveva da televizori gaagrZelebs Cvenebas. aSkaraa, rom 

es ufro moxerxebulia, vidre analogiuri sistemebiT gaTvaliswinebuli 

moqmedebebi Rilakis daWeris, arxebis gadarTvis da a.S. msgavsi. Tu 
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sistema ar miiRebs sapasuxo reaqcias, daaxloebiT 10 wuTis Semdeg 

televizori gamoeTiSeba qsels, da sistema molodinis reJimSi gadava.  

 

 

Nnax. 1 

 

aseTi sistema ukve muSaobs televizor `Рубин – Ц281~-Tan (3УСЦТ), 

magram SeiZleba Cayenebuli iqnes sxva modelebis televizorebSi.  

mowyobilobis principuli sistema warmodgenilia nax. 1-ze. masSi 

gamoyenebulia tipuri marTvis mqone iw gadamwodi SRP100, magram 

SeiZleba nebismieri sxva gadamwodis gamoyeneba, oRondac 

uzrunvelyofili unda iyos aucilebeli mgrZnobeloba da sistemaSi 

CarTvis xerxi (reles SerTuli kontaqtebi sawyis mdgomareobaSi).  

kineskopis gavarvarebis CarTvis da televizorze kvebis miwodebis 

gadamwodi mierTebulia arastabilizirebul wyarosTan, romelic 

awyobilia T1 transformatorze, VD10-VD13 diodebze da C4 

kondensatorze. sakuTriv kineskopis gavarvarebis wredi mierTebulia T1 

transformatoris 7-8 gragnilze VS1 simistoris gavliT, romlis 

CarTvasac, VD6-VD9 diodebze awyobili xidis meSveobiT, kineskopis 

gavarvarebis kvanZis optroni U1 marTavs. ukanaskneli awyobilia VT1 

tranzistorze da DA1 taimerze, impulsebis CaxSobis deteqtoris sqemis 

mixedviT, romelic aRwerilia g.i. puxalskis da t.i. novoselcevas wignSi 
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`diskretuli mowyobilobebis proeqtireba integralur mikrosqemebze~ (m., 

Радио и связь, 1990).  

sawyis mdgomareobaSi K1.1 iw gadamwodis reles kontaqtebi 

SerTulia, tranzistori VT1 daxurulia, kondensatori C2 damuxtulia 

iseT Zabvamde, romelic aRemateba DA1 taimeris gadarTvis zRurbls, da 

mis gamosasvlelze arsebuli done 0-ia . sistema samorigeo reJimSi 

imyofeba.  

iw gadamwodis amoqmedebisas xdeba misi reles kontaqtebis K1.1 

ganrTva, tranzistori ixsneba, kondensatori C2 swrafad ganimuxteba 

diodis VD1 da tranzistoris VT1 gavliT (meSveobiT) da DA1 taimeris 

gamosasvlelze iqneba done 1, sanam kondensatori C2 kvlav ar daimuxteba 

taimeris lodinis droSi gadarTvis zRurblamde, romelic daaxloebiT 

30 wams udris. done 1-is gamoCena taimeris DA1 gamosasvlelze gamoiwvevs 

optronis U1, simistoris VS1 gaxsnas da kineskopis gavarvarebis wredis 

mierTebas T1 transformatoris gavarvarebis gragnilze. Suqdiodi HL1 

migvaniSnebs arxis CarTvis Sesaxeb.  

Tu lodinis drois ganmavlobaSi televizori CairTveba, VD3 

diodis anodze Semova +15v Zabva  televizoris МП3-3-kvebis modulis X2 

gasarTis 4  kontaqtidan. marTalia, diodi VD2 ixureba ukuZabviT, 

diodis VD3 da U1 optronis gavliT kvlavac gaivlis mmarTveli deni da 

simistori VS1 darCeba gaxsnil mdgomareobaSi. taimeris momdevno 

gadarTva ar moaxdens gavlenas sistemis mdgomareobaze.  

gamorTuli televizoris mdgomareobaSi lodinis drois 

ganmavlobaSi SeiZleba moxdes gadamwodis xelmeored amoqmedeba. Sedegad 

taimeri DA1 kvlav xelaxla gaiSveba, daiwyebs ra drois axal aTvlas. 

Tu ki lodinis drois ganmavlobaSi ar iqneba ganxorcielebuli aranairi 

qmedeba, taimeri dabrundeba nulovan mdgomareobaSi, moxdeba 

gavarvarebis wredis gaudenureba da sistema gadava samorigeo reJimSi.  

televizoris CarTvisas muSaobas iwyebs `avtoZilis~ reJimis kvanZi. 

is Seicavs DD1-DD3 mikrosqemebze awyobil mTvlels, D-trigers -DD4.1, 

televizoris kvebis marTvis kvanZs (VT2, K2), signalizaciis kvanZs (VT3, 

VT4, HL2).  

televizori irTveba Rilakze SB1 daWeriT (1...2 wm). amasTan ixsneba 

VT2 tranzistori, xdeba K2 reles amoqmedeba da is Tavisi kontaqtebiT 
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qselSi rTavs televizoris kvebis moduls, televizorSi warmoiSoba 

kvebis Zabva +12v (kvebis modulis X2 gasarTis kontaqti 7), romelic 

miewodeba mricxvelze da trigerze. mricxveli da DD4.1 trigeri yendeba 

nulovan mdgomareobaSi R gamosasvlelebis mixedviT gadamwodis 

gardauvali amoqmedebisa da K1.1 kontaqtebis ganrTvis gamo televizoris 

uSualo siaxloveSi manipulaciebis dros.   

DD4.1 trigeris 2 gamosasvlelze arsebobs done 1, amitom Rilakis 

SB1 gaSvebis Semdeg tranzistori VT2 rCeba gaxsnil mdgomareobaSi da 

K2 reles kontaqtebi Sekrulia. DD1 mricxvelis C Sesasvlelze 

(gamomyvani 1) iwyebs Semosvlas 10v amplitudis mqone sakadro impulsebi 

КСИ, МРК2-5 radioarxis X8 modulis gasarTis 8 kontaqtidan, 

romlebsac saangariSos saxiT iyeneben mricxvelisTvis.  

im pirobiT, rom gadamwodis kontaqtebi SerTuli rCeba, e.i. ar 

xdeba misi amoqmedeba, daaxloebiT 45 wuTis Semdeg (zusti mniSvneloba 

araa arsebiTi) DD3 mricxvelis 32 gamosasvlelze  (gamomyvani 12) 

gaCndeba done 1, romelic miewodeba DD4.1 trigeris D Sesasvlelze.  

amasTan ixsneba tranzistori VT4 da Suqdiodi HL2 iwyebs cmcims 

iseTi sixSiriT, romelic ganisazRvreba DD1 mricxvelis (daaxloebiT 1,5 

hc) 16 gamosasvlelze (gamomyvani 11) impulsebis warmoSobiT da maT mier 

gamowveuli tranzistoris -VT3 gaxsniT. es migvaniSnebs mowyobilobis 

mzadyofnaze televizoris gamosarTvelad.  

     kidev zustad 10 wuTis Semdeg Zabvis dadebiTi vardnili 

(sxvaoba), romelic gaCnda DD3 mricxvelis 8 gamosasvlelze  (gamomyvani 

10), gamoiwvevs DD4.1 trigeris gadarTvas, mis gamosasvlelze done 0-is 

gamoCenas da VT2 tranzistoris daxurvas. televizori gaiTiSeba. 

impulsis klebas DD4.1 trigeris D gamosasvlelze (gamomyvani 5) 

garkveuli dayovneba aqvs, mis C Sesasvlelze (gamomyvani 3) Zabvis 

vadrnilTan (sxvaobasTan) mimarTebiT, amitom trigeri mdgradad 

gadairTveba.  

     Tu im droSi, romelic win uswrebs gadarTvas, moxdeba iw 

gadamwodis amoqmedeba, mricxveli ganuldeba da drois aTvla Tavidan 

daiwyeba. unda aRiniSnos R2 da R4 rezistorebis gamoyenebis 

aucilebloba, romlebic zRudaven mikrosqemebis Sesasvlelze gamaval 

dens.  
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mowyobilobis gamarTvas iwyeben lodinis sasurveli drois 

dayenebiT, e.i. kineskopis kaTodis gaxurebul mdgomareobaSi Senar-

CunebiT, drois mavalebeli kondensatoris C2 da rezistoris R8 

(araumetes 1 mom) SerCeviT. unda mieqces yuradReba imas, rom 

kondensatoris gaJonvis winaRoba ras SeiZleba mcire iyos.  

     kineskopTan SeerTebis win aucilebelia davrwmundeT 

gavarvarebis Zabvis SesabamisobaSi nominalur mniSvnelobasTan, vinaidan 

fazuri Zvris gamo simistoris CarTvisas gamaxurebelze miwodebuli 

Zabvis efeqturi mniSvneloba naklebia im Zabvaze, romelic moixsneba 

transformatoris gragnilidan. transformatoris T1 pirvelad qselSi 

gragnilebis CarTva, romelic sqemazea naCvenebi, am faqtis gaTva-

liswinebiTaa gakeTebuli. Zabvas amowmeben datvirTvis eqvivalentze, 

magaliTad, eleqtronuli lampis gamaxurebelze, romlis gavarvarebis 

deni Tavisi mniSvnelobiT axloa gamoyenebuli kineskopis gavarvarebis 

denTan. aucileblobisas gadaxris aRmofxvra xdeba transformatoris 

pirveladi gragnilebis gamomyvanebis 4, 4a, 4b komutaciis meSveobiT. 

amasobaSi warmoSobili mowyobilobis samorigeo Zabvis cvlilebebi 

imyofeba dasaSveb zRvrebSi da ar axdens SesamCnev gavlenas sistemis 

muSaobaze.  

     sistemis yvelaze mniSvnelovani da sapasuxismgeblo nawili 

SeiZleba vuwodoT iw gadamwods. mowyobilobaSi gamoyenebul SRP-100-s 

Semdegi ZiriTadi maxasiaTeblebi aqvs: obieqtis gadaadgilebis 

registrirebadi siCqare – 0,15...3,6 m/wm; impulsebis ganmeorebis periodi _ 

50, 150, 300mwm (ayenebs mwarmoebeli an momxmarebeli, gamoyenebis 

pirobebidan gamomdinare); xedvis kuTxe horizontalur sibrtyeSi – 105°; 

moqmedebis maqsimaluri manZili – 20m; kvebis Zabva _ 7,8...16v; lodinis 

reJimSi moxmarebuli deni _ 14ma, aqtiur reJimSi amoqmedebis indikaciiT 

_ 8ma; gare mowyobilobebze mierTebisaTvis aqvs normalurad SerTuli 

reles kontaqtebi.  

gadamwodi (israelis warmoebis) farTod gamoiyeneba saxanZro-

damcav sistemebSi (e.w. `moculobis gadamwodi~) rogorc uzbekeTSi, aseve 

ruseTSi.  

analogiuri an sxva gadamwodis gamoyenebis SesaZlebloba 

ganisazRvreba misi ZiriTadi parametrebiT, momxmareblis surviliTa da 

SesaZleblobebiT.  
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mowyobilobaSi D-trigeris da mikrosqemis K176TM1 nacvlad 

SeiZleba K561TM2, K176TM2-dan trigeris gamoyeneba. mricxvelSi aseve 

SeiZleba КМОП struqturis mqone sxva mikrosqemebis gamoyeneba, 

mniSvnelovania mxolod sistemis muSaobisaTvis aucilebeli signalebis 

miReba, Tanac drois intervalebi SeiZleba Secvlil iqnes momxmareblis 

survilisamebr.  

     garda sqemaze miTiTebulebisa, SeiZleba tranzistorebis gamo-

yeneba KT3102, KT365, KT315 seriebidan, nebismieri sxva asoiTi indeqsebiT 

an analogiurebis gamoyeneba, romelTa parametrebi ar Camouvardeba 

gamoyenebulTa monacemebs.  

     yvela rezistoria _ МЛТ. kondensatorebi C2 – K53-1, danarCeni 

oqsidurebia – K50-6, K50-16, C1 _  nebismieri mciregabaritiani konden-

satori tevadobiT 6800pf... 0,068mkf. diodebia – nebismieri КД503, КД509, 

КД520, КД 522 seriebidan, xidebi _ seriebidan КЦ402, КЦ403 an zemoT 

CamoTvlil diodebze awyobili. optroni da simistori – seriebidan 

АОУ103 da КУ208 Sesabamisad, nebismieri sxva asoiTi indeqsiT. rele K2 _ 

РЭС22 pasportiT РФ4.523.023-01, РФ4.523.023-05. Suqdiodi HL1 – АЛ307А(М), 

АЛ307Б(М), HL2 _ seriidan АЛ307 yviTeli, narinjisferi an mwvane feris 

naTebiT. transformatori T1 _ TH36 – 127/220-5. 

konstruqciulad samorigeo kvebis transformatoris T1 dayeneba 

yvelaze ukeTesia televizoris gverdiT kedelze marTvis blokis Tavze. 

mis gverdiT amagreben samorigeo gaxurebis (`avtogaxurebis~), 

`avtoZilis~ da gammarTvelis kvanZebis mqone calkeuli modulebis 

samontaJo platebs. sxva ganlageba ar aris rekomendebuli, vinaidan sxva 

adgilas ganTavsebuli sakmaod masiuri transformatori gavlenas 

moaxdens gamosaxulebis feris siwmindeze, xolo mricxvelis КМОП 

struqturis mqone mikrosqemebi ufro axlos aRmoCndebian mwkrivuli 

daSlis blokTan, rac araa sasurveli. garda amisa, ase ufro 

moxerxebulia Zalovani wredebis mierTeba da signalis moxsna 

radioarxis modulidan (КСИ).  

     Suqdiodebi Tavsdeba piris panelis marjvena zeda kuTxis 

xvrelebSi, Rilakebi _ imave panelze saStato gamomrTvelis gverdiT.  

iw gadamwodi, rogorc ukve naTqvami iyo, warmoadgens calkeul 

gamosatan bloks, romelic SeerTelia sistemasTan sami dawnuli 
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mavTuliT (kvebis, saerTo da sasignalo) sigrZiTY120 sm. televizoris 

gverdiT misi ganTavsebis konkretuli adgili da misi mTavari RerZis 

mimarTulebis SerCeva eqsperimentalurad ganisazRvreba, vinaidan 

mniSvnelovanwilad es damokidebulia masSi gamoyenebul linzaze, orive 

sibrtyeSi mimarTulobis diagramaze, televizoris, avejis, STamnqmeli 

zedapirebis da karis Riobebis urTierTganlagebaze saTavsSi, aseve 

saxlSi cxovelebis arsebobaze. zogadi rekomendaciebis Tanaxmad 

aucilebelia gadamwodis ganTavseba adamianis simaRlis doneze, 

vertikalur zedapirze ise, rom ZiriTadi RerZi mimarTuli iyos karis 

Riobze.   

     unda aRiniSnos, rom marTalia, aRwerili sistema saimedod 

muSaobs ukve daaxloebiT ori wlis ganmavlobaSi, mas cnobili nakli 

gaaCnia, romelic mdgomareobs kineskopis gavarvarebis wredSi 

nominaluri Zabvis naxtomisebur komutaciaSi, rac gansakuTrebiT 

araxelsayrelia CarTvis dros. miTiTebuli naklis aRmosafxvrelad 

SemoTavazebulia kineskopis gavarvarebis kvebis moduli, romlis 

principuli sqema gamosaxulia nax.2-ze.  

 

Nnax. 2 

 

amasTan xdeba simistoris VS1 moSoreba mowyobilobidan, xolo 

igive mmarTveli optroni U1, diodebze VD6-VD9 awyobili xidi (sxva 

seriis) da rezistori R15 (Secvlili nominaliT) gamoiyeneba kvebis 

modulSi. axali elementebis poziciuri aRniSvnebi agrZeleben ZiriTadi 

mowyobilobis detalebis numeracias. 

 modulSi gamoyenebulia optronuli marTva gavarvarebis wredis 

eleqtruli gaxsnis (garTvis) uzrunvelyofis mizniT, aseve aseTi 

modulebis SesaZlo variantebis CarTvis garkveuli unifikaciis mizniT.  
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kineskopis gavarvarebis kvebis moduli uzrunvelyofs gavarvarebis 

Zabvis mdore zrdas da mis stabilizebas, rac xels uwyobs kineskopis 

muSaobis resursis damatebiT gazrdas. moduls Semdegi ZiriTadi 

maxasiaTeblebi aqvs: gavarvarebis nominaluri Zabva – 6,3 v (mudmivi 

denis); nominaluri deni – 0,7a, maqsimaluri deni – 1,2a, gavarvarebis 

Zabvis nominaluri mniSvnelobis 0,9 donemde zrdis dro _ 3 wm.   

     moduli awyobilia (operaciuli maZlierebeli) om DA2-is  

mqone stabilizatoris sqemis mixedviT, CarTvis Secvlili xerxiT. masSi 

gamoyenebulia ООС-siT om-s pirdapiri marTva, e.i. sanimuSo Zabvis 

VT5R15R16 formirebis wredi mierTebulia stabilizatoris Sesasvlelze. 

es iZleva saSualebas yvelaze martivad moxdes gamosavali Zabvis mdore 

zrda C6 kondensatoris damatebiT stabilizaciis koeficientis 

garkveuli Semcirebisas, magram savsebiT sakmarisia gavarvarebis wredis 

kvebisTvis.  

sanimuSo done formirdeba VT5 tranzistoris ukumimarTulebiT 

gadaadgilebul emiterul gadasasvlelze, romelic mcire denebze 

muSaobs. ZiriTadi mowyobilobis taimeris DA1-is gamosasvlelidan 

mmarTveli signalis Semosvlisas da U1 optronis gaxsnisas C6 

kondensatori iwyebs damuxtvas sanimuSo Zabvamde. gamosavali Zabva 

izrdeba kondensatoris damuxtvasTan erTad, romlis dasrulebis Semdeg 

stabilizatori samuSao reJimSi Sedis.  

rezistori R17 emsaxureba gamosavali maxasiaTeblis gawrfivebas 

mcire Zabvebis areSi. misi gamarTvisas SerCeviT adgenen kineskopis 

gavarvarebis sawyis dens (taimeris mmarTveli signalis ararsebobisas) 

20...50ma-is farglebSi. awyobis Sesazustebeli rezistoris R19 meSveobiT 

adgenen gamosavali Zabvis 6,3v zust mniSvnelobas.  

    B seriidan KT315 tranzistoris VT5 SerCevisas unda 

gaviTvaliswinoT, rom misi emiteruli gadasvlis Seqcevadi garRvevis 

Zabva ar unda aRematebodes 6,7v-s, rac iZleva regulirebis optimaluri 

maxasiaTeblis miRwevis saSualebas VT6 tranzistoris emiterul 

gadasvlaze Zabvis vardnis gaTvaliswinebiT. Tu am pirobis Sesruleba 

ver xerxdeba, SeiZleba tranzistoris SerCeva KT316 seriidan nebismieri 

asoiTi indeqsiT (maTi Seqcevadi garRvevis Zabva ueWvelad mdebareobs 

aucilebel intervalSi).  
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stabilizatoris Semosasvlelze +9v-is Zabvas aucileblobisas 

ayeneben iseve, rogorc gavarvarebis Zabvas simistoris mqone variantSi, 

anu samorigeo kvebis transformatoris T1 pirveladi gragnilis 

arinebebis 4, 4a, 4b komutaciis meSveobiT.  

     tranzistori VT6 aucileblad unda davayenoT Tboarinebaze. 

VD6-VD9 saxis diodebad, garda miTiTebulebisa, SeiZleba seriebidan 

КД213, КД202 nebismieri asoiTi indeqsis mqone sxva diodebis gamoyenebac. 

tranzistori КТ972А (VT6) SeiZleba Seicvalos КТ972Б-iT. 

ОУ К538УН1 SeiZleba Seicvalos К548УН1-iT _ erTi arxi, maga-

liTad, sanimuSo Zabvis formirebis wredi mivuerToT gamomyvans 1; 

rezistoris R19 cocia – gamomyvans 2-s; gamosasvlelis saxiT gveqneba 

gamomyvani 7; kvebis dadebiTi gamtari uerTdeba gamomyvans 9-s; uaryofiTi 

– gamomyvans 4-s; makoreqtirebel kondensators C7-s rTaven gamomyvanebs 5 

da 6 Soris.  

Радио, 2002,  №07, с.10 

 

34. fotoeleqtronuli maRviZara 

dvaliSvili givi  

statiaSi ,,darajis maRviZara’’, radioSi 2002, #3, gv. 47-48 

moTxrobili iyo konstruqciaze, romelic gamoscemda xmovan signals, 

roca emateboda fotodaCikis ganaTeba. sxvanairad rom vTqvaT, 

mowyobiloba warmoadgens fotomaRviZaras, Zalian mosaxerxebeli 

meTevzeebisTvis, monadireebisTvis da a.S.         

  igive konstruqcia SeiZleba gakeTdes mxolod erT mikrosqemaze 

da erT tranzistorze. (nax. 1).  

igi Sedgeba VD1 fotodiodisgan, romelic ganaTebis gadamwoda, 

Smittis DD1.1 da DD1.2 trigerze awyobili erTvibratorisgan, ori DD1.3 

da DD1.4 trigerebisgan awyobili generatorisgan da invertorisgan VT1 

tranzistorze.  

   Mmorige reJimSi, roca fotodiodi damuqebulia da misi winaRoba 

SedarebiT didia, DD1.1 trigeris Sesasvlelze – done dabalTanaa 

axlos( praqtikulad logikuri nolia),   
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nax. 1 

 

trigeri DD1.2 imyofeba nulovan mdgomareobaSi, amitom DD1.3 

trigeri ar muSaobs da mis  gamosasvlelze (gamosasvleli 10) maRali 

donea, romelic ketavs transistors. Aqedan gamomdinare tranzistoris 

koleqtorze – dabali donea da ewinaaRmdegeba DD1.4 -ze awyobili 

generatoris muSaobas .AaseT mdgomareobaSi mowyobilobas SeuZlia iyos 

Zalian didxans da moixmaros deni kvebis wyarodan ara umetes 2mka. 

 ganaTebis momatebasTan erTad fotodiodis winaRoba mcirdeba, da 

R1 rezistorze Zabva izrdeba. rodesac igi zRvrul mniSvnelobas aRwevs, 

trigeri DD1.1 gadairTveba mdgomareobaSi, romelSic mis gamosasvlelze 

(gamosasvleli 3) yendeba dabali done. C2 kondensatori R2, R3 

rezistorebidan iwyebs damuxtvas. DD1.2 trigeris gamosasvlelze 

warmoqmnili maRali done, rTavs DD1.3 trigerze awyobil generators. 

igi iwyebs 1hc sixSiris marTkuTxa impulsebis gamomuSavebas.  

VT1 tranzistorian kaskadze invertirebuli   aRniSnuli impulsebi, 

iwyeben periodulad DD1.4 trigerze awyobili generatoris gaSvebas, 

romelic gamoimuSavebs daaxlovebiT 1500hc xmis sixSiris rxevebs. BF1 

piezogamasxivebeli gamoyofs wyvetil xmovan signals, romelic acnobebs 

rom ganaTeba zRvrul mniSvnelobazea. signali Sewydeba maSin, roca Zabva 

C2 kondensatoris gamosasvlelze miaRwevs DD1.2 trigeris gadarTvis 

zRvars. 

maRviZaris muSaobis xangrZlivoba ZiriTadad damokidebulia C2 

kondensatoris tevadobasa da R3 rezistoris winaRobaze. sqemaze 

miTiTebuli nawilebze miTiTebuli nominalebisTvis igi  daaxlovebiT 30 

wams Seadgens. am drois amowurvis Semdeg DD1.2 trigeri gadairTveba, mis 

gamosasvlelze gaCndeba dabali done, DD1.3 DD1.4 trigerebze  awobili 
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generatorebi wyveten muSaobas.  mowyobilobas AaseT mdgomareobaSic 

aseve didxans SeuZlia imyofebodes, magram moxmarebis deni ramdenimejer 

matulobs.     

 maRviZaris ganmeorebiTi CarTva mxolod ganaTebis zRvarze ufro 

dabla Semcirebis Semdeg  moxdeba. am SemTxcvevaSi fotorezistori 

winaRoba gaizrdeba, DD1.1 trigeris gamosasvlelze maRali logikuri 

done gaCndeba,  C2 kondensatori swrafad ganimuxteba energiisgan R2 

rezistoris da VD1 diodis meSveobiT. Mmowyobiloba gadava morige 

reJimSi. KkonstruqciaSi dasaSvebia gamoiyenos miTiTebuli seriis K564, 

KP1561 mikrosqemebi. 2N–НЕ Llogikuri elementebis gamoyeneba ar aris 

rekomendirebuli, radgan maT ar gaaCniaT - Semavali Zabvis gadarTvis 

histerezisi.  

tranzistori – sqemaze miTiTebuli nebismieri seriis. fotodiodi  

sqemaze miTiTebulis garda SesaZlebelia ФД-236, ФД-256 an analogiuri. 

Ddiodi – nebismieri kaJis (kremniumi) dabalsimZlavriani. rezistorebi da 

kondensatorebi – nebismieri patara zomebis, kondensatori C2 sasurvelia 

mcire gaJonvis deniT. piezogamasxivebeli BF1-  3П-1, 3П2-2,  3П-5, 3П-22 an 

analogiuri. 

    maRviZaris nawilebi, fotodiodis da gamasxivebelis garda, 

montaJdeba calmxrivfolgirebul sabeWd plataze (nax. 2).  

fotodiods konstruqciis korpusze ise aTavseben, rom  masze dRis 

Suqi  ecemodes. fotodiods mgZnobiarobis regulirebisTvis  faraven 

sxvadasxva saxis simkvrivis(gamWvirvalobis) firfiTiT an Txeli 

qaRaldiT, arCeven ganaTebulobis zRvars, romlis drosac maRviZara 

unda amoqmeddes. saWiri Sedegis  aseve R1 rezistoris arCeviT AaRweven. 

R4, R7 rezistorebis SerCeviT adgenen xmovani signalis CarTvisv saWiro 

sixSires da Sesabamisad mis tonalobas. 

    rogorc zemoT aRniSnuli konstruqcias, mas SeuZlia 

Seasrulos mravali sxva funqciebic, magaliTad: CarTos sxvadasxva 

meqanizmebi da aparatebi dRe Ramis gansazRvrul dros. Mmagram amisTvis 

saWiroa daematos Sesabamisi datvirTvis simZlavris  tranzistoruli an 

trinistoruli marTvis kaskadi 

    rogorc zemoT aRniSnuli konstruqcias, mas SeuZlia 

Seasrulos mravali sxva funqciebic, magaliTad: CarTos sxvadasxva 
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meqanizmebi da aparatebi dRe Ramis gansazRvrul dros. Mmagram amisTvis 

saWiroa daematos Sesabamisi datvirTvis simZlavris  tranzistoruli an 

trinistoruli marTvis kaskadi 

 

 

 

 

 

Nnax. 2. 

Радио, 2002,  №12, с. 51. 

 

35. cimcima Suqdiodis CarTvis ori varianti 

dvaliSvili giorgi  

     cimcima Suqdiodebi sul ufro da ufro populiruli xdeba 

radiomoyvarulTa Soris. gTavazobT maTi CarTvis or variants: pirvel 

variantSi (nax. 1) cimcima Suqdiodi HL4 CarTulia TanmimdevrobiT sam 

Cveulebriv (HL1-HL4) diodTan da ,,wamyvania” maT Soris. axla 

Cveulebrivi Suqdiodebi ainTebian sinqronulad cimcimasTan erTad. 

     importuli warmoebis cimcima Suqdiodi aris wiTeli feris 

naTebiT da daaxloebiT 5 mm diametrisaa. sasurvelia danarCeni 

Suqdiodebi airCioT erTnaeri sikaSkaSis da ar aris aucilebeli isini 

erTi ferisani iyos. Tu romelime maTgani anaTebs ufro meti sikaSkaSiT 

vidre sxva, maSin mas aSunteben ramodenime omis winaRobis mqoneY (R2) 

rezistoriT.  Cveulebrivi Suqdiodebis raodenoba SesaZloa SevamciroT 

Tu SevamcirebT kvebis miwodebas, an davayenebT ufro did winaRobis 

rezistors R1. 
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sxvaTa Soris rezistors irCeven iseTnaerad, rom deni, romelic 

gaivlis SuqdiodebSi ar unda aRematebodes 20 ma-s.  

 

 

nax. 1 

       rodesac movamzadebT ramodenime aseT girliandas SegviZlia 

davkidoT isini patara magidis naZvis xeze.  

      meore variantis SemTxvevaSi (nax. 2) miiReba orfaziani 

generatori Suqimpulsebze. rodesac cimcima Suqdiodi HL2 ar anaTebs, 

Zabva mis gamomyvanebze maqsimaluria, masSi gamavali deni ki minimaluri, 

amitomac HL1 Suqdiodic ar anaTebs. 

 

nax. 2 

     Zabva kvebis wyaros uaryofiT gamtarsa da rezistoris 

marcxena gamomyvanze izrdeba, iReba stabistori VD1, rac iwvevs HL3, HL4 

Suqdiodiebis anTebas. amis Semdeg, rogorc ki CairTveba cimcima 
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Suqdiodi, ainTeba HL1 Cveulebrivi diodic,  Zabva rezistoris marcxena 

boloze mcirdeba, stabistori iketeba, rac iwvevs HL3, HL4 Suqdodebis 

anTebas. e.i. marcxena da marjvena Suqdiodebis wredebi rigrigobiT 

inTeba.  

     stabistori SegviZlia SevcvaloT mimdevrobiT CarTuli  sami 

oTxi mcire Zabviani kremniumis diodebiT, mag. KDO131A, KD522A. maTi 

raodenoba unda iyos imdeni rom marcxena Suqdiodebis mwkrivi 

inTebiodes, maSin rodesac marjvena mwkrivi Caqvreba. rezistoris 

winnaRmdegoba unda iyos iseTive rogorc pirvel SemTxvevaSi, anu  

SuqdiodebSi gamavali deni ar unda aRematebodes 20 ma-s. 

wyaro:  Радио, 2003,  №2, с. 60. 

 

36. martivi generatori telegrafis anbanis 

SeswavlisaTvis 

dvaliSvili giorgi  

     Jurnal ,, Радио”-s erT-erT nomerSi, romelic gamosuli iyo 10 

wlis win me wavawydi logikur elementebze agebuli bgeriTi 

generatoris aRweras, sadac miTiTebuli iyo rCevebi misi  xmis 

amaRlebisTvis. am publikaciis mixedviT avawye generatori (ixileT nax. 1) 

mxolod erT, KMOP struqturis mqone cifrul logikur mikrosqemaze, 

romlis oTxi elementis nacvlad gamoviyene mxolod ori. am 

generatoriT me vsargeblob telegrafis anbanis SesaswavlaT, magram 

SesaZloa misi gamoyenebac sxvadasxva eleqrunul mowyobilobebSi da 

saTamaSoebSic.  

     DD1 pirveli elementis Sesasvleli da gamosasvleli CarTulia 

T1 transformatoris pirvelad xviaze da Caketilni arian mudmivi denis 

mixedviT, rac uzrunvelyofs asprocentian uaryofiT uku kavSirs da 

gadahyavs elementi xazovan reJimSi. amasTan elementis Sesasvlelsa da 

gamosasvlelze mudmivi Zabva daaxlovebiT kvebis Zabvis naxevars udris, 

moxmarebuli deni ki Seadgens ramodenime miliampers.   

      bgeriTi sixSiris mqone cvladi deni inventirdeba am 

elementiT, amitom transformatoris gragnilis gamomyvanebze miewodeba 

urTierTsawinaaRmdego fazis mqone xmovani signali, rac saWiroa kidec 

misi muSaobisaTvis.  
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      magram rxevebi xazovan sixSireze jer unda aRigznon kidec 

Cvens generatorSi. amisTvis DD1-is gamosasvlelidan signali kidev 

erTjer invertirdeba  DD2 elementiT da kondesator C1 miewodeba 

pirveli elementis Sesasvlelze. 

         aqedan warmoiqmneba dadebiTi ukana kavSiri, romelic 

saWiroa generatoris TviTaRgznebisaTvis. telegrafis gasaRebi 

Cayenebulia kvebis wredSi. 

     T1 transformatori saWiroa generatoris maRalomiani 

gamosasvlelis SesaTanxmeblad dabalomian datvirTvasTan, romelic 

warmoadgens dinamiks BA1-s. aq Cven SegviZlia gamoviyenoT nebismieri 

gamosasvleli transformatori mciregabaritiani tranzitruli 

gamaZliereblisagan. misi pirveladi gragnilis Sualeduri gamomyvani ar 

gamoiyeneba. xmis tonaloba da SeiZleba Seicvalos, kondesator C1-s 

SerCeviT. misi tevadobis momatebiT sixSire mcirdeba. 

 

nax. 1 

         

     Tu mikrosqemis ori darCenili logikuri elementi ar 

gamoiyeneba, maSin maTi gamomyvanebi (8,9,12,13) aucileblad unda SevaerTod 

dadebiT kvebasTan (14 gamomyvani). maSin es elementebi Cayendebian 

wonasworobis mdgomareobaSi. (logikuri ,,0’’ gamosalelze) da 

praqtikulad  ar moixmaren dens kvebis wyarosgan.  

     Tu saWiroa xmis aweva, maSin darCenili elementebi 

mizanSewonilia SeeTdes pararelurad DD1 elementTan, es gazrdis dens 
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transformatoris pirvelad gragnilSi, magram Sesabamisad gamoiwvevs 

denis moxmarebis mcireoden gazrdas kvebis wyarosagan.  

     kvebis wyarod gamoiyeneba akumuliatoruli batareia “krona” 

an nebismiri sxva, ZabviT 6..9 v. generatoris stabiluri muSaobisTvis 

nawilobriv  daclili batareiisagan, romelsac momatebuli aqvs Siga 

winaaRmdegoba, mis  paralelurad CarTaven oqsidur kordesator C2. 

kondensatoris tevadoba arakritikuralia da SeiZleba iyos 50 mkf da 

meti. 

 

wyaro: Радио, 2003,  №2, с. 60. 

 

 

 

 

37. sahaero  garilebis sistemis mwyobridan 

gamosvlis  signalizatori 

varTasaSvili ana  

    Tanamedrove eleqtromowyobilobebi xSirad gamoyofen bevr 

siTbos, romlis Tavidan asacileblad uwevT ZaldatanebiT haeris 

gamagrileblis gamoyeneba,. haeris gagrilebis sistemaeze uaris Tqma 

iwvevs mZime Sedegebs: muSaobaSi seriozuli gaumarTaobidan dawyebuli 

Zvirad Rirebuli elementebis mwyobridan gamosvliT damTavrebuli, 

xandaxan xanZriT, xelsacyos korpusis SigniT temperaturis  mixedviT 

uaris Tavis droze aRmoCena sakmaoT rTulia. misi (temperaturtis) zrda 

SeiZleba moxdes nel–nela arc is signalizatorebi arian sruliad 

saimnedoni romeltac ventilatoris rotoris brunvis sixSiris 

kontroli avaliaT. isini ar imuSaveben im SemTxvevaSi, Tu gaiWeda 

filtri, romliTac gagrilebuli haeri miewodebva, xolo vintilatori 

agrZelebs trials. SemoTavazebuli mowyobiloba reagirebs efeqturi 

gaciebisaTvis ZiriTad parametrze – haeris moZraobis siCqareze. 

       signalizatoris muSaobis principi dafuZnebulia 

temperaturis Sedarebaze makontrolebeli mowyobilobis Sida 

temperaturasTan, romelic mdebareobs damatebiTi nakleb siZlieris 
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gamaTbobeli siZlieris haeris nakadSi. Tu nakadis siCqare sakmaoT didia, 

temperaturis mniSvnelobebi erTmaneTTan axloa. ,, mdgomare“ haerSi 

gamaTbobeli temperatura swrafad izrdeba. 

 

       nax. 1 

         mowyobilobis sqema mocemulia #1 suraTze. misi 

maCvenebeli Sedgeba EK1 (rezistori  MΛΤ–0,25, 75 Οм nominaliT ) da 

maTTan arsebuli Tbili kontaqtis diodisagan VD3. gamaTbobeli 

CarTulia +5B kvebis wyarosTan. pirdapiri Zabva VD 3 diodze mcirdeba 

2,1мB–iT temperaturis matebis TToeul gradusTan erTad. diodi VD6–is 

temperatura, romelic ganTavsebulia damaTboblisgan Sors, axlosaa 

haeris temperaturasTan.komparatori DA1 adarebs Zabvis gadacemas 

diodebze VD 3 da VD 6.  Tu pirveli meoreze naklebia, rac Seesabameba 

dabervis arqonis gamo diod VD 3–is momatebul temperaturas 9 

komparatoris gamosvlisas da maCveneblis gamosvlisas( kontaqti 4), 

damyarebuli iqnebadabali logikuri done –  avariis signali. 

erTdroulad iqneba CarTuli sinaTlis diodi HL1. 

          rezistorebi R5 da R6 warmoqmnian dadebiTi ukukavSiris 

JaWvs, romelic aCqarebs komparatori DA1–is gadarTvas da ,,ZigZigis“ 

CamxSob misi gamomavali signalis SedarebiT neli gadasvlisas Zabvis 

gansxvavebis cvlilebas nulze. 

            VD 3 da VD 6  diodebis deni stabilizirebulia kvanZebiT 

tranzistorebze  VT1 da VT2. denis mniSvneloba damokidebulia 

tranzistorebis R1 da R2 nominalebze. rtanzistori R3 aucilebelia 

denis stabilizatoris mdgradi gaSvebisaTvis, kvebis Zabvis 
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TandaTanobiT momatebis dros. signalizatoris muSaobis zgvari 

dgindeba R4 tranzistoris mier.  

             

 

Nnax. 2 

 

mowyobilobis beWvduri platis xazi da masze elementebis 

ganlageba asaxulia #2 naxazze, gamaTbobeli EK1 da masze eboqsitis 

kupriT miwebebuli VD3 diodi ganlagebulni arian patara gancalkevebul 

plataze, romelic dayenebulia haeris SedarebiT intensiuri moZraobis 

haerze – rogorc wesi gagrilebis sistemis ventiliatoris maxloblad. 

gamtarebi,  romlebic VD3 diodebs aerTebs signalizatoris ZiriTad 

platasTan, aucilebelia aikecos, Tu grZelia da moTavsdes ekranSi.  

 kondesatorebi C1, C2 – keramikuli K10 – 17a an analogiuri 

importulebi, C3 – nebismieri tipis, oqsiduri Sesabamisi zomebiT da 

nominaluri ZabviT, asawyobi rezistori CP3 – 38b. diodebi seria 

KD510,KD521 an KD522 nebismieri asoiani indeqsebiT, sinaTlis diodi 

nebismieri, romelic konstuqciiTa da naTebis feriT Seesabameba. K55CA3A 

kompresoris magivrad SeiZleba gamoviyenoT K554CA3A an importuli 

analogi LM211N. tranzistorebs SeiZleba hqondeT nebismieri asoebiani 
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indeqsi maTi Secvla SeiZleba seriidan KT3117, KT503 (n–p–n) an KT208, 

KT502 (p–n–p). 

      rom davareguliroT signalizatori droebiT TiSaven 

gamaTbobels EK1 kvebis wyarodan. morgebuli rezistoriT R4 VD3 diodis 

anotze ayeneben Zabvas 17мB – iT vidre VD6 anodze. es Seesabameba 

maCveneblis muSaobasdiodebis temperaturebis ganxvavebas daaxloebiT 80 

C – iT . sarwmunoa rom logikuri done maCveneblis gamosavalze 

maRalia, xolo sinaTlis diodi HL1 gamorTulia.  

      ar rTaven gamagrilebels, samagiorod awvdian EK1 

daaxloebiT 20 bcamis Semdeg, rodesac diodi VD3 gaTbeba da masze Zabva 

Semcirdeba, vidre VD6 diodze, logikuri done DA1 komparatoris me–9 

gamosavalze unda Semcirdes  sinaTlis diodis erTdroulad CarTvasTan 

erTad. Tu CavrTavT saberavs, cotaxnis Semdeg gamomavali signalis done 

swored daregulirebuli signalizatorisa isev maRali gaxdeba, xolo 

sinaTlis diodi Caqreba.  

    rezistori – gamaTbobelis nominalisa da siZlieris SerCeviT 

SeiZleba raRac sazRvrebSi Seicvalos signalizatoris reaqciis 

siCqaree. rezistorma unda imuSaos simZlavris raRac gadatvirTviT, 

sxvagvarad misi temperatura dabervis ararsebobis dros darCeba Zalian 

dabali; magaliTad sqemaze naCvenebi rezistori MLT – 0,25 75 Oм 

nominaliT 5B ZabviT fantavas 0,33BT simZlavres, rac gagrilebis 

gamarTuli sistemisas sruliaT dasaSvebia. is rom dabervis xangrZlivi 

ararsebobis dros rezistori SeiZleba cota gamuqdes, es mowyobilobis 

Sromisunarianobaze ar aisaxeba. 

Радио, 2004,  № 11, с. 44 

 

38. proporciuli radio marTvis aparatura 

zamTaraZe giorgi  

maseTi dasaxelebis statia iyo gamoqveynebuli “Радио”, 2001, #11, 12 

dResdReobiT avtori gvTavazobs gaumjobesebuli variantebi  modelis 

svlis regulatoris da saWis meqanizmis servo gamaZlierebeli. 
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ТА7291Р  Zravis marTvis specializirebuli miqrosqemis arsebobis 

SemTxvevaSi SesaZlebelia svlis regulatoris da saWis meqanizmis 

gamartiveba. 

es miqrosqeba gaTvaliswinebulia denis datvirTvaze (mudmivi denis 

eleqtroZravze) 1,2 amperamde. sur. 1-ze mocemulia svlis regulatoris 

sqema mis bazaze. 

 

nax. 1 

 

erTvibratori  da  sxvadasxva impulsebis formirebis kvanZi 

Sesrulebulia DD1.1—DD1.4.  elementebze. sxvadasxva impulsebi 10 da 11 

gamomavali DD1 miqrosqemidan gamagrZeleblebis meSveobiT VT1, VT2  
regulators awyoben beWdviT plataze, naCvenevi sur.2-ze.  

aucilebelia, rom С1, СЗ, С4 kondensatorebi unda iyvnen firisebuli, 

magaliTad, К73-7. R1 rezistoris SerCeviT yendeba erTvibratoris 

impulsebis xangrZlivobas, romelic 1.5 mlwm-s udris. 

Tu М1 Zravis kolektori Zlierad elavs, regulatoris muSaobaSi 

SeiZleba iyos Seferxebebi. Zravis mier Seqmnili Seferxebebi SeiZleba 

SevamciroT, ori  0,1 мкФ  tevadobis Tanmimdevrulad SeerTebuli 

kondensatorebis SuntirebiT. kondensatorebis SeerTebis wertils 

rTaven saerTo mavTulze ( 1 miqrosqemis DA2 gasasvelTan). regulatoris 

xarvezebis mimarT mdgradoba gaaumjobesebs kavSirs 10 da 11  DD1  

miqrosqemis  gamomavlis da kondensatorebis saerTo mavTulis 0,01 мкФ 

tevadobis Soris. tranzistorebze, Semodian DA2 miqrosqemis  
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nax. 2 

 

Sesasvlelebze/ sqemis mixedviT, ganxilulis analogiurad, 

SeiZleba saWis meqanizmis servogamaZliereblis awyoba. am SemTxvevaSi, 

DA2 miqrosqema SeiZleba SeiZleba SevcvaloT TA7291S   modeliT, 

romelic iafia da susti simZlavriT. R1 rezistoris magivrad yendeba 
sami Tanmimdevrulad SeerTebuli rezistori. Sua maTgani- cvalebadia, 

meqanikurad SeerTebuli modelis saWis mowyobilobis RerZTan. yoveli 

rezistoris nominali SeirCeva ise, rom saWis mdgomareobis mixedviT 

erTvibratoris xangrZlivobis impulsi icvlebodes 1 ms-idan 2-mde da 

Seadgendes 1,5 ms saSualo ( neitralur) mdgomareobaSi. sami 

rezistorebis winaaRmdegobis jami jer kidev  daaxlovebiT 220 кОм unda 

udrides. 

Радио, 2002,  №6, с. 31 

 

39. eleqtronuli gamomrTveli 

zoziaSvili daviTi 

     gamomrTveli, romlis sqemac naCvenebia nax.1-ze, Semdegnairad 

muSaobs:  C1 kondensatoris nominali isea SerCeuli, rom VD – 1 

dioduri xidiT gamarTuli deni sakmarisi ar aris  K  –  1    reles 
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asamuSaveblad, magram igi aWarbebs im minimalur dens, romelic 

sakmarisia reles daWeril mdgomareobaSi yofnisaTvis. 

 

     am mizeziT rele qselTan mierTebis mowyobilobaSi 

ganusazRvreli droiT aumuSavebeli rCeba.  

     SB  –  1  Rilakze xelis daWerisas C  2  kondensatori swrafad 

imuxteba  VD – 2 -  R - 1 (eseni aris K  1.1  Sekruli kontaqtebi) qselSi 

Zabvis amplitudur mniSvnelobamde. Rilakis aSvebisas damuxtuli 

kondensatori miuerTdeba reles gragnils, rele amuSavdeba 

kondensatoris ganmuxtvis deniT da darCeba am mdgomareobaSi, 

radganac  VD  ‐1    xidiT gamarTuli deni metis aSvebis denze, 

gardamTveli kontaqtebi K 1.1K mowyobilobas amzadeben gamorTvisaTvis, 

xolo K – 1 – 2 – K – 1.4  kontaqtebi axdenen datvirTvis o tirebas. k mu

     SB  ‐  1  Rilakze ganmeorebiT daWeriT  C  ‐2   kondensatori 

ganimuxteba  R  ‐  2 rezistorze, Rilakis aSvebisas ganmuxtuli 

kondensatori C  –  2   mierTdeba KK  ‐  1 reles gragnilTan pararelurad, 

rac eqvivalenturia misi gamomyvanebis Sekvris. gragnilSi deni 

droebiT Sewydeba da rele Ruzas auSvebs. gamomrTveli dabrundeba 

sawyis mdgomareobaSi. 

       Tu datvirTvis simZlavre 100 vats ar aWarbebs, misi marTva 

uSualod SesaZlebelia  K – 1.2    K – 1.4   kontaqtebiT, meti simZlavrisas 

saWiro iqneba damatebiTi simistoruli (ix. naxazi #2) an 

trinistoruli komutatori (ix. naxazi #2 b). Tu datvirTva 

erTfaziania   K  –  1.2        K  –  1.4    kontaqtebi meti saimedoobisaTvis 

SeiZleba pararelurad SevaerToT. samfaziani datvirTvisas moiTxoveba 

identuri komutatori, TiToeuls marTavs reles erTi kontaqturi 

jgufi. 
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        meqanikurisagan gansxvavebiT am ganmomrTvels gaaCnia  

Rirebuli Tviseba – qseluri Zabvis gaqrobisas da misi Semdgomi 

CarTvisas da veba, rac xSirad metad mniSvnelovania. tvirTva aRar CairT

       K  –  1.2          PEC22  (pasportia PF4.500.130)Drele 48 volti 

nominaluri muSa ZabviTa da 2 gnilis winaRobiT xasiaTdeba. 500 omi gra

EDEBA   kondensatoria C‐1  – BMT‐2 , magram SeiZleba gamoyenebul 

iqnes k73‐17 kondensatoric 630 volti ZabviT  diodi VD2– sTvis 

ukuZabva aranakleb 400 voltisaa 2W10 dioduri xidisTvis Semcvlelis 

moZebnisas  SesaZloa iseTi situaciis arsebobac, roca xidis diodebs 

ukumimarTulebiT moedebaT aramarto qseluri Zabva, aramed 

kondensatorsac. amrigad, xidma unda gauZlos aranakleb 700 vt Zabvas.  

          Rilaki SB1   aris mikrogamomrTveli MP3‐1 mimrtymeliT 

uwesivro Suqdiodidan. danarCeni detalebi SeiZleba nebismieri tipis 

iyos simistoristors  an trinistors sWirdeba siTbos mocileba. 

saWiro detalis zomebi ganisazRvreba datvirTvis simZlavris mixedviT. 

 

 

40. distanciuri marTvis pultis muSaobis 

indiktori 

zoziaSvili DdaviTi 

SemoTavazebuli indikatori SesaZleblobas iZleva droulad 

iqnes aRmoCenili sayofacxovrebo xelsawyos distanciuri marTvis 

pultis (dmp mtyuneba anda Semowmdes igi remontis Semdeg. 

  indikatoris sqema naCvenebia nax. 1-ze �� pultiT 

GGGAMOsxivebul signalebs (koduri impulsebis krebulebs) Rebulobs BL1 

Fotodiodi, romelic mierTebulia gamaZliereblis funqciis mqone DD1.1  
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logikuri elementis SesasvlelTan. Semdeg signali C1 gamyofi 

kondesatoris gavliT miewodeba zRurblis funqciis mqone xelsawyos  

mis rols asrulebs DD1.2 elementi. zRurblis gadalaxvaze reagirebis 

donis gansazRvra –dayeneba xdeba R2-R4 Zabvis  rezistoruli gamyofi 

imdagvarad, rom �� pultiT miRebuli TiToeuli impulse iwvevdes 

 DD1.2 elementis gamosasvlelze maRali  logikuri donis mqone 

impulsis warmoqmnas. 

  DD1.3  da  DD1.4  elementebze awyobilia multivibratori, 

romlis muSaobac nebadarTulia DD1.2 elementis gamosasvlelze  

mxolod maRali logikuri donis signalis arsebobisas.  radganac 

impulsis xangrZlivoba aq metad mcirea, multivibratori axdens 

mxolod maT “gawelvas” da, faqtobrivad, lodinis reJimSi muSaobs. 

Sedegad TiToeuli miRebuli brZanebas Tan axlavs tkacunis xma BF1 

bgeraTagamomsxivebelSi da HL1 Suqdiodis gaelveba.magradm Tu R3 

damaregulirebeli rezistori arasworad aris dayenebuli, anda 

mowodebuli impulsebis seria metad grZelia (aseT SemTxvevas, iseve 

rogorc impulsebis arsebobas, Cveulebriv iwvevs pultis uwesivroba) 

maSin multivibratori gadadis avtorxeviT reJimSi. Am dros HL1 

Suqdiodis naTeba da tkacuni uwyveti xdeba. 

indikatori iwyoba folgirebuli minateqstolitisagan 

damzadebuli sabeWd firfitaze (ix. Nax.2) mas 6-9 voltiani Zabvis GB1 

kvebis batareasTan erTad ganaTavseben saTanado zomebis mqone 

korpusSi. ��-256fotodiodi SesaZlebelia Secvlili iqnes nebismieriT 

imave diapazonidan. Indikatoris muSaoba Semowmda fotodiodis 

nacvlad dayenebul ��3-2 fotorezistorTanac muSaobaSi. sqemaSi  

gamoyenebuli SeiZleba iqnes: 

      ��315  seriis VT, VT2 tranzistorebi da an sxva mcire 

simZlavris mqone kaJbaduri  n-p-n struqturebi: 

     bgerebis wyarod - piezoeleqtruli ��-3. ��-5 an    ��-18 

gamomsxiveblebi. 

indikatoris  gawyobisas  gamWvirvale  tixariT unda davxuroT    

BL1 fotodiodis mimRebi  fanjara da davayenoT sqemis mixedviT  qveda 

mdgomareobaSi R3 damaregulirebeli rezistoris mcoci. HL1 Suqdiodi 

unda anaTebdes,  xolo  BF1  bgeraTagamomsxiveblidan  ismodes xma.  Tu  

bgeris tonaloba  ar  gvawyobs,  situacias  SevcvliT R6 
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rezistorisaTvis saTanado nominalis SerCeviT. amis Semdeg  R3  

damaregulirebeli rezistoris mcocis gadaadgilebiT unda mivaRwioT 

Suqdiodis Caqrobas da bgeris Sewyvetas.dabolos, gvrCeba tixris 

moculoba, HL1 Suqdiodisaken ukve gamarTuli distanciuri marTvis 

pulTis (dmp) mimarTva da darWmuneba, rom nebismieri brZanebis 

mowodebisas gaismis tkacunis xmebi da inTeba HL1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

41. Zabvis mciregabaritiani mZlavri gardmqmneli 

TuTberiZe giorgi 

zogierT radioeleqtrul mowyobilobebs esaWiroeba 12 voltze 

ufro meti Zabva. amitom aseTi aparaturis eqspluataciisTvis magaliTad 

avtomobilSi an avtomobilis akumuliatorisagan, saWiroa Sesabamisi 

Zabvis gardamqmneli. Tanamedrove sqemebis da tranzistorebis 

safuZvelze SeiZleba aiwyos ekonomiuri Zabvis gardamqmneli, romlis 
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gabaritebi ganisazRvreba ZiriTadad transformatoris zomebiT. 

mkiTxvelebs warmogidgenT aseTi gardamqmnelis erT-erT variants.  

mudmivi Zabvis gardamqmnelis sqema Uufro didi mniSvnelobis 

mudmiv ZabvaSi naCvenebia nax. 1 - ze. igi awyobilia KP  1211  ЕУ1 

mikrisqemaze  [1] da IRLR2905 velian tranzistorebze [2]. es tranzistorebi 

xasiaTdebian Ria arxis Zalian dabali  winaaRmdegobiT. (magaliTad 0,027 

om), isini uzrunvelyofen mniSvnelovani sididis denis gatarebas (ara 

nakleb 26 a) da imarTebian logikuri cifruli mikrosqemebis 

gamosasvlelebidan gammavali signalebis doneebiT. umetes SemTxvevebSi 

iseni SeiZleba gamoviyenoT gamagrileblebis gareSe da amiT SevamciroT 

gardamqnmelis gabaritebi. 

 

Nnax. 1 

 

DA  2 mikrosqema aformirebs marTvel impulsur signalebs veliani 

tranzistorebisTvis, maTi gadarTvis sixSire yendeba droisdamdgeni 

wredias R3C12 - s  parametrebiT. marTveli impulsebi formirdeba ise, rom 

maT Soris arsebobs pauza. amasTan dakavSirebiT gamoiricxeba gamWoli 

denis gatareba tranzistorebs Soris, riTac izrdeba gardamqmnelis 

margi qmedebis koeficienti (mgk). 

tranzistorebi akomutireben amamaRlebeli  transformatoris T1 – 

is pirvelad gragnils. meoradi gragnilis Zabvas gamarTavs dioduri 

bogiri VD1‐VD4  da asworebs filtri C13C14L2C15.  aq droseli 

uzrunvelyofs gamaval ZabvaSi arsebuli maRalsixSiriani harmonikebis 

CaxSobas.  
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DA2  mmarTveli mikrosqemis kvebis Zabva winaswar  gasworebulia 

filtriT L1C9  da stabilizirebulia intergriuli Zabvis 

stabilizatoriT  DA1.  R2C11  wredi  uzrunvelyofs mikrosqemis gaSvebas 

kvebis wyaros CarTvis dros. K1 releze awyobilia gardamqmnelis damcavi 

mowyobiloba gadatvirTvisagan. rodesac moxmarebuli deni izrdeba 

mocemul doneze zemoT K1 reles kontaqtebi K1.1 Caiketeba, DA2 

mikrosqemis FC Sesasvlelze miewodeba maRali logikuri done, rac 

gamoiwvevs mis gasasvlelebze dabali logikuri doneebis gaCenas, amiT 

tranzistorebi daiketeba da gardamqmneli muSaobas Swyvets. misi 

ganmeorebiT gaSvebisaTvis xelaxla unda gamovrToT da CavrTod kveba.  

saWiroebis SemTxvevaSi SeiZleba SemovitanoT gardamqmnelis 

muSaobis Suqdioduri indikacia. amisTvis Suqdiodisa da denis 

SezRudvis rezistoris wredebs aerTeben C1  da  C15  kondesatorebis 

paralelurad, sadac C1 Semavali Zabvis arsebobis kontrolia, xolo C15 

‐  gamomavali Zabvisa.   

     xelswyoSi mikrosqema  78L05  (DA1)  SeiZleba Seicvalos 

KP1157EH502A,  78MO5,  KP142EY5  mikrosqemebiT. oqsiduri kondensatorebi 

unda gamoviyenoT zedapiruli montaJisTvis seriebidan K10‐17B  magram 

platis zomebma SeiZleba gadideba moiTxovos, arapolaruli 

kondensatorebi unda aRebul iqnas K10‐17B an K10‐17a tipis   minimaluri 

sigrZis gamomyvanebiT. Rezistorebi - MLТ, C2‐33.  L1  droseli –  DM  ‐ 0,1  

induqtiurobiT 50... 100 mkgn.  L2  ‐   drosels  axveven K20x12x6  tipis 

rgolisebr magnitogamtarze  2000HM feritisgan, misi gragnili Seicavs 5 

xvias mgtf 0,75 mavTulisagan, romlis induqtiuroba Seadgens 50 mkgn.  

Suqdiodebi SeiZleba gamoviyenoT nebismieri, denis SemzRudveli 

rezistorebis winaaRmdegobas da simZlavres ki irCeven masSi gamavali 

denis sididisagan gamomdinare. gamomrTveli SA1‐П2Т.  denis rele K1  – 

TviTnakeTia. gragnili damzadebulia spilenZis izolirebuli 

mavTulisgan diametriT 2mm, romelic daxveulia 3..4. diametis CarCoze, 

romlis SigniT Cadgmulia gerkoni КЭМ2  (aseTi gerkonebi moixmareba 

magaliTad releSi РЭС44). xviaTa raodenobaa 4 _ 7a denisaTvis an 3 – 10 

amperi denisaTvis. reles mgrZnobiaroba SeiZleba mdored daregulirdes  

gerkonis mdgomareobis cvlilebiT gragnilSi. saboloo gawyobis Semdeg 

gerkons afiqsireben weboTi. 
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transformatori Т1  SesrulebiT zomebiT 2000 HM  feritebisagan, 

romlis zomebia - 17K45x28x12, rgolebis basri mxareebi aucileblad unda 

damrgvaldes. orive gragnili daxveulia mavTuliT МГТФ  0,75. pirveladi 

gragnili Seicavs 5 xvias rva erTad Sekrebili gamtarebisagan, mas yofen 

or nawilad da erTis dasawyiss uerTeben meores daboloebas. gamomavali 

32 B    Zabvis  meoradi gragnili Seicavs ori mavTulisagan damzadebul 15 

xvias.. Ggamomavali Zabvebis sxva mniSvnelobebisaTvis ki meoradi 

gragnilebis xviaTa ricxvi saWiroa Seicvalos proporciulad. 

detalebis umravlesobas aTavseben orTave mxares folgirebuli 

stekloteqstolitis nabeWd plataze romlis naxazi naCvenebia nax. 2.  

 

 

nax. 2 

 

Savi feriT gamokveTilia  folgis nawilebi, romlebic 

aucileblad unda movaSorod. yvela elementi montaJdeba nabeWdi 

gamtarebis mxridan. meore mxare datovebulia metalizebuli da 

SeerTebulia pirveli mxaris saerTo gamtarTan. am mizniT naxazze 

naCveneb gamWol xvrelebSi aTavseben mokaluli mavTulis naWrebs da 

arCilaven platis orive mxaresTan. transformatoris pirveladi 

gragnilis gamomyvanebi unda daCildes tranzistoris CasadinarTan 

axlos, radgan isini uzrunvelyofen damatebiT siTbis gafantvas.  
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Gawyobas iwyeben gardamqmnelis  sixSiris dayenebiT, igi SeiZleba 

gakontroldes mikrosqemis DA2   erT erT gasasvlelTan oscilografis 

an sixSiris gamzomis mierTebiT. rekomendirebuli sixSire - 80 ... 100 kgc-

ia. sixSires ayeneben C12  kondensatoris tevadobis (anda  R3 winaRobis) 

SerCeviT. am winaRobis nominali saWiroebis SemTxvevaSi SeiZleba 

Seicvalos winaRobis zrdis mimarTulebiT. xelSeSlebis Semcirebis 

mizniT gardamqmnels aTavseben metalis korpusSi.  

     xelsawyos gamocdam aCvena rom 3A deniT datvirTviT  

(gamomavali simZlavre - daaxloebiT 100 vt.) gardamqmnelis mqk Seadgens 

daaxloebiT 91..92 %. veliani tranzistorebi cxeldeba umniSvnelod, 

gammarTveli  diodebi – SedarebiT ufro metad. amitom mqk SeiZleba 

kidev ufro gaizardos Tu КД213А  diodebis magivrad gamoviyenebT ufro 

swrafmoqmed Sotkis gammarTvel diodebs. Tu amasTanave davsvavT 

tranzistorebs siTbos amrineblebze da  gavzrdiT transformatoris 

gabaritebs gardamqmnelis simZlavre SeiZleba gavzardoT ramdenjerme.  
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wyaro: Радио, 2003,  № 2, с. 29,30 

 

42. TviTgamomrTveli kvebis bloki  

TuTberiZe giorgi 

     gindaT wynarad daiZinoT musikis qveS, ise, rom ar SegeSindeT 

radios an pleieris qseluri adapteris CarTuli darCena qselur 

gasarTSi mTeli Ramis ganmavlobaSi? maSin daamzadeT statiaSi aRwerili 

kvebis bloki, romelic avtomatiurad gamoirTeba qselisgan datvirTvis 

gamorTvis dros. an gadaamuSaveT qseluri adapteri romelic gaqvT 

sargeblobaSi.   

     iseTi aparaturis xmarebisas romelsac denis wyarod aqvs 

gasarTSi CarTuli damoukidebeli blokiY(adapteri), yovelTvis mosdevs 
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diskomforti rac gamoixateba imaSi, rom xmarebis dasrulebis Semdeg 

unda saWiro xdeba mixvide gasarTamde da gamorTo igi. Tu Tqven Zilis 

win giyvarT radios an magnitofonis mosmena romelic dgas sawolis 

gverdiT, aris riski rom Tvqen CageZinoT da dagrCeT kvebis bloki 

CarTuli mTeli Rame. es arc ise usafrTxoa - SeiZleba Tqven gaiRviZoT 

almodebul binaSi.       

     mkiTxvelisTvis SeTavazebuli es kvebis bloki ar dauSvebs 

amas. im wuTSi rodesac datvirTva aRar moixmars dens igi gamoirTveba 

qselisgan. Tu magaliTad masze CarTulia magnitofoni avtostopiT, maSin 

SeiZleba mSvidad daiZinoT. xolo Tu ki igi CarTulia avtostopis 

gareSe an radioa CarTuli, maSin isini ubralod unda gamovrToT kvebis 

gamomrTveliT - bloki am SemTxvevaSic TviTon gamoiTiSeba. cxadia es 

ufro moxerxebulia vidre adgoma da misvla gasarTamde.  

     TviTgamomrTveli blokis sqema naCvenebia nax. 1 - ze. misi 

safuZvelia – klasikuri stabilizirebuli gammarTveli, romelic 

Sedgeba T1 damdablebeli transformatorisgan, gammarTveli bogirisagan – 

VD1‐VD4  da Zabvis mikrosqemuri stabilizatorisgan D1.  xelsawyos 

QqselSi CarTva xdeba SA1  CamrTveliT. Tu mas davtovebTT CarTul 

mdgomareobaSi, bloki imuSavebs Cveul reJimSi, anu igi mudmivad iqneba 

CarTuli. Tu momuSave datvirTvis SemTxvevaSi am CamrTvels gadaviyvanT 

gamorTvis mdgomareobaSi, maSin kvebis bloki darCeba CarTul 

mdgomareobaSi drois im momentamde, sanam datvirTva moixmars dens.  

rogorc sqemidan Cans, datvirTvis deni, romelic gaivlis VD6  diods 

axdens maszed daaxloebiT voltis 0,6 . . . 0,7 Zabvis vardnas. es Zabva 

sakmarisia tranzistoris VT1  gasaRebad, romlis koleqtorul wredSic 

CarTulia rele K1.   amuSavebis dros igi  Tavisi normalurad Ria 

kontaqtebiT K1.1 aSuntebs SA1 CanrTvels da kvebis bloki CarTuli rCeba 

qselSi. datvirTvis Sewyvetis dros deni VD6  diodis   gavliT wydeba, 

tranzistori iketeba da rele gamorTavs bloks qselisgan. VD5  diodi 

anazRaurebs gamomaval gamomaval wredSi VD6 diodis CarTviT gampwveul 

Zabvis kargvas. Suqdiodi HL1‐ xelsawyos qselSi CamrTvis indikatoria.  
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     blokis gammarTvelSi SeiZleba gamoyenebul iqnas nebismieri 

diodi, Seesabamisi dasaSvebi pirdapir deniTa da uku ZabviT. VD6 diodad 

gamodgeba nebismieri kremniumis tipis, romelsac SeuZlia  gaataros 



datvirTvis sakmarisi deni. VD5,  VD7  diodebad gamodgeba nebismieri 

kremniumis mcire simZlavris diodi.  rele K1 unda iyos amuSavebis ZabviT 

ara umetes 7, 8 voltisa da muSa deniT ara umetes zRvrulad dasaSvebi 

denisa VT1 tranzistorisTvis da kontaqtebiT, romlebic gansazRvrulia 

220 voltiani cvladi Zabvis komutaciisTvis. gamomrTveli SA1  – 

nebismieri mciregabaritiani, romelsac SeuZlia 220 voltiani Zabvis 

komutireba.  

     avtogamorTavis funqcia SeiZleba mieniWos nebismier bloks, 

Tu masSi SevitanT sam diodis (VD5‐VD7), tranzistorsa da reles.  

 

 nax. 1 

wyaro: Радио, 2003,  № 2, с. 30 

43. bijuri eleqtroZravis marTvis mowyobiloba 

TuTberiZe giorgi 

bijuri eleqtromoZravebi Seucvlelia pozicionirebis  zusti 

mowyobilobebis konstruirebisTvis. mraval aseT Zravs statorze aqvs 

ori mravalpolusiani, wanacvlebuli erTmaneTis mimarT gragnili. 

yoveli maTgani – Sualeduri gamomyvaniT. am ukanasknelT Cveulebriv 

aerTeben kvebis wyaros dadebiT gamomyvanTan, xolo danarCenebs ki 

piriqiT - uaryofiTTan. 

   roca gragnilis erT naxevarSi gaedineba deni, meore nawili 

denis gareSea. mowyobiloba, romlis sqemac gamosaxulia nax. 1 -ze 

marTavs bijur eleqtromoZras. romelic aiZulebs mis rotors ibrunos 

erT an meore mxares. DD1 mikrosxemis elementebze agebuli generatoris 

TviToeuli inpulsi,  abrunebs rotors erTi bijiT. impulsis (da 

biJebisac Sesabamisad) sixSires cvlian cvladi R3 rezistoriT. Zravis 

gragnilebze modebuli Zabvebis doneebis saWiro  Tanmimdevroba 
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formirdeba cikluri orniSna mTvleliT, romelic agebulia D DD3.1 da 

DD3.2 D trigerebis bazaze. ori ,,gamonaklisi an "  elementis meSveobiT 

(DD2.2 da DD2.3) aucileblobis SemTxvevaSi ainvertireben mTvlelis uku 

kavSiris signalebs, amiT cvlian Tvlis mimarTulebas da aseve M1 

Zravis rotoris brunvas, romelic damokidebuli iqneba SA1 

gamomrTvelis poziciaze. elementebi DD2.1 da DD2.4 – asruleben 

buferuli kaskadis funqcias. 

      Zravis gragnilebis uSualo komutacia xdeba Ria 

koleqtoriani tranzistoruli gasaRebebiT, romlebic Sedian DD4 

mikrosqemaSi (7 gasaRebidan gamoyenebulia mxolod 4). mikrosqemis 

yvela gamosasvleli aRWurvilia Sida damcavi diodiT, romelTa 

saerTo kaTodi SeerTebulia me-9 gamomyvanTan. amrigad, yoveli 

naxevargragnili daSuntebulia diodiT, romelic aqroben Zabvis 

komutaciisas warmoSobil amovardnebs. 

      M1 eleqtroZravis simZlavre SezRudulia erTi gasaRebis 

maqsimaluri deniT – 300 ma da DD4.2 mikrosqemis jamuri gafantuli 

simZlavriT 2 vt. maSin roca garemos tempreratura 25 gradusia 

celsiusiT. mikrosqema SeiZleba Seicvalos importuliT - 4LN2004A. 

redaqciisagan. K1109KT23 mikrosqemis gasaRebebis Semavali wredebi 

gaangariSebulia metal-Jangeul-naxevargamtaris struqturis mqone 

mikrosqemebis uSualod SeerTebazec. amitom DD1-DD3 mikrosqemebi 

SeiZleba Secvlil iyos analogiuriT K561 seriidan. anu K155ЛA3 

K561ЛА7-ze,  K155ЛП5 K561ЛП2-ze, K155TM2 K561TM2-ze, magram 

mxedvelobaSi unda iyos miRebuli sxvaobebi maTi gamomyvanebis 

daniSnulebebSi, amasTanave Semcirebul unda iyos 500-jer C1 

kondesatoris tevadoba, xolo R2 da R3 rezistorebis winaaRmdegobebi 

amdenjerve unda iyos gazrdili. aseTi cvlilebebis Semdeg 

mowyobiloba SeiZleba ikvebos mxolod erTi ZabviT +12 v. mikrosqemis 

kvebis wredebi saWiro iqneba kondensatorebiT daSunteba.  

 

wyaro: Радио, 2003,  № 9, с. 49 

 

44. erTfaza qselSi samfaza Zravis CarTvis xerxi 
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TuSiSvili giga  

mokleCarTuli rotoriT samfaza asinqronul eleqtroZravebs 

erTfaza qselTan nax.1-ze naCvenebi sqemis mixedviT rTaven. gamoTvlebi 

aCvenebs, xolo praqtika amtkicebs, rom Zravis aseTnaerad CarTvisas, C1 - 

fazuri Zvris kondensatoris yvelaze optimaluri arCevis SemTxvevaSic 

ki lilvze brunvis momenti nominalis 35%-s ar aRemateba.  es imiT 

aixsneba rom Zravis mesame xviaSi gamavali denis faza pirvel da meore 

xviebSi gamaval denebTan SedarebiT daZrulia iseTnaerad, rom statoris 

jamur magnitur velSi im komponentebTan erTad romlebic rotors 

saWiro mimarTulebiT abruneben, Cndeba kidev erTi sapirispiro mxares 

mabruni komponenti. is lilvze momentis SemcirebiT aCerebs rotors da 

energiac unayofod ixarjeba xviis gaxurebaze.  

      

 

 

nax. 1                            nax. 2 

 

  mesame xviis gamorTviT xerxdeba mabruni momentis nominalis 41%-

mde gazrda nax.2, xolo Tu kvlav CavrTavT mesame xvias, oRond denis 

Secvlili mimarTulebiT, mabruni momenti nominalis 58%-mde gaizrdeba 

nax.3. efeqti miiRweva magnituri velis  ara marto  „mavne“ komponentis 

mimarTulebis SecvliT. xdeba  meore da mesame xviebis mier Seqmnili 

velis mdgenelebis urTierT kompensacia, rac pirveli xviis mier 

Seqmnili velis Tanxvdenilia  da amitom ar monawileobs rotoris 
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brunvaSi.  eqsperimentalurad dadgenilia, rom ori fazuri Zvris 

kondensatoris gamoyeneba Zravis gaSvebasac aiolebs (amsubuebs).   

 
nax. 2 

 

C1 da  C2 kondensatorebis tevadoba erTnaeri unda iyos, maTi 

gamoTvla xdeba cnobili formuliT: C=2800*IФ/U   sadac IФ-

eleqtroZravis nominaluri  fazuri denia,  Zabva ki U=220v. gamosadegia  

kondensatorebi:                                                                     

МБГО, МБГП, МБГТ, К42-4 aranakleb 600v mudmivi samuSao ZabviT, an  

МБГЧ, К42-19     250v cvladi ZabviT. kondensatorebis arCevis siswore 

SeiZleba Semowmdes  datvirTvis dros TiToeul xviaze Zabvis gazomviT, 

Zabvebi daaxloebiT erTmaneTis toli unda iyos.          

meore da mesame xviebze Zabvebis toloba saSvalebas gvaZlevs SevaerToT 

isini Semxvedr-paralelurad rogorc naCvenebia nax.3-ze wyvetiliT. am 

SemTxvevaSi  C1 da C2  kondensatorebs erTi gaormagebuli tevadobis 

mqone kondensatoriT cvlian.                   

Радио, 2002,  №02, с.32. 

 

45. funqcionaluri generatori sixSiris 

eleqtronuli cvlilebiT 

TuSiSvili giga  

funqcionalur generatorebs iyeneben radio moyvarulebi 

,sxvadasxvagvari eleqtronuli teqnikis Sesamowmeblad da 

mosawesrigeblad.am statiis avtori aRwers erT-erTs aseTi 

generatorebidan,romelic gamoimuSavebs marTkuTxa da xerxiseburi 

formis signalebs. 
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rogorc cnobilia funqcionalur generators gamosasvlelze 

SuZlia :marTkuTxa,xerxisebri,sinusoidaluri, samkuTxa da sxva 

mravalgvari signalebis formireba.marTalia amgvar xelsawyoebs 

specialistebi xmaroben rTul profesionalur aparaturasTan muSaobis 

dros,radiosamoyvarlo praqtikaSi ki xSir SemTxvevaSi sakmarisia 

samkuTxa da marTkuTxa formis signalebis miRebis SesaZlebloba.pirveli 

maTgani saSvalebas iZleva movmarToT  ЗЧ -diapazonis analoguri 

aparatura da gamovaaSkaravoT (oscilografis arsebobis SemTxvevaSi)  

„safexuris“ tipis damaxinjeba, signalis „zeda“ da“qveda“   sazRvari. 

meore maTgani saSvalebas gvaZlevs SevamowmoT da gavmarToT 

cifruli teqnika,aseve vakontroloT analoguri aparaturis dinamikuri 

maxasiaTeblebi.TviT generaToris sqema romelic aseTi signalebis 

miRebas uzrunvelhyofs mniSvnelovnad martivdeba. 

     xelsawyos sqema naCvenebi (nax. 1)-ze.sakuTriv generatori 

Sesrulebulia DA1- mikrosqemaze romelic or operaciul maZlierebels  

(SemdegS- o.m)-s Seicavs. DA1.1- ze awyobilia integratori, DA1.2-ze ki 

komparatori. generatoris sixSiris diapazoni 20Hz -idan 20kHz-mde 

dayofilia sam diapazonad, romelsac ayenebeb SA1 gadamrTveliT, igi 

integratorTan erTdeba C1-C2 kondensatorebiT.yvela qvediapazonSi 

generatoris sixSires  -R2  cvladi rezistoriT cvlian. 

 
nax. 1 
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sixSiromavalebeli kondensatoris damuxtvisas  o.m-is  DA1.1 -is (me-

9-e gamosasvlelze) formirdeba drois mixedviT zrdadi Zabva.  

 

 
nax. 2 

 

rodedesac igi garkveul mniSvnelobas miaRwevs komparatori cvlis 

integrirebis mimarTulebas,sixSiromavalebeli kondensatori iwyebs 

ganmuxtvas da aRniSnul gamosasvlelze Zabva ecema(mcirdeba),Sedegad 

formirdeba samkuTxa signali.  R8 -  rezistoris da C6-kondensators 

gavliT signali miewodeba   -R9  cvlad rezistors, misi cociadan ki 

gamaval budes  XS3-s.maqsimaluri Zabva romelic cvladi rezistoriT 

SeiZleba dayendes 1 voltia.   

komparatoris gamosasvlelze (o.m   DA1.2, gamosasvleli 13)  

formirdeba  marTkuTxa formis rxevebi, isini miewodeba maformirebels, 

romelic Sesrulebulia DD1. mikrosqemaze, am mikrosqemisTvis dasaSvebia 

Sesasvlelze, kvebis Zabvaze maRali Zabvis miwodeba sac saSvalebas  

gvaZlevs mis Sesasvlels (1)-s, uSualod mivuerToT (davukavSiroT ),  o.m-  

DA1.2-is (13)-e gamosasvleli. mas kvebis Zabva  VD1-VD4-dan erT-erTi 

sabilitroniT miewodeba, amitom logikuri elemendebis DD1.1, DD1.6 -is 

gamosvlelze, SA2-moZravi kontaqtis mdebareobis mixedviT, marTkuTxa 

impulsebis amplituda- 3,5,9,12 v  iqneba.   
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SedarebiT mZlavri КМОП mikrisqemis К561ЛН2 –is gamoyenebiT, 

SesaZlebelia  gamomavalma denma  20...30 ma –s miaRwios, amitom xelsawyo 

gamosadegia :155, 176, K530, KP531, K555, K564, KP1554  da sxva mraval 

mikrosqemaze awyobili mowyobilobis momarTvisTvis. sqemaze miTiTebuli 

elementebis nominalebis SemTxvevaSi, generirebuli signalis sixSires 

hercebSi gansazRvraven formuliT:  Fgam=(40/C)*(UR2/kveb).  sadac C-  

CarTuli sixSiromavalebeli kondensatoris tevadobaa  -mkf,  UR2- R2  

cvladi rezistoris cociaze Zabvaa,   Ukveb-kvebis Zabvaa v. 

ramdenadac o.m  erTi polarobis ZabviT ikvebeba,  UR2-is 

mniSvneloba qvevidan iqneba SemosazRvruli, avtoris mier gamoyenebuli  

o.m -s  egzemplarisTvis igi 1,45v-s Seadgens. ufro nakleb Zabvaze 

generatori ar muSaobs, amitom sixSiris aTdoniani dafarvis miRebisTvis 

SeirCa stabilizirebuli mkvebavi Zabva 15v. marTalia generators ufro 

nakleb Zabvazec SeuZlia muSaoba, Tumca qvediapazonebSi sixSiris 

mixedviT dafarva aseve naklebi iqneba. 

xelsawyoSi  KT3102- seriis mnebismieri tranzistoris gamoyeneba 

SiZleba, kondensatorebi: C1-C3  –  ПМ-2, К71, ukidures SemTxvevaSi Tu 

maRali Termostabiluroba ar aris saWiro -КД ,  КЛС ,К10-17 ;   C4- 

nebismieri tipis  C5-C7-   К50-16, К50-35, an sxva analogebi; cvladi 

rezistorebi-  СП,   СПО,  СП4, mudmivi rezistorebi -МЛТ, C2-33.  

gadamrTvelebi- -nebismieri tipis.detalebis umravlesobas 

calmxrivfolgirebul minateqstolitis plataze (dafaze)  (nax. 2)  

amontaJeben. platas ayeneben Sesabamisi gabaritebis korpusSi, korpusze 

ki ayenebeben : gadamrTvelebs, budeebs da cvlad rezistorebs. 

sasurvelia rom  R2-rezistori aRvWurvoT skaliT, romelzec davitanT 

yvela diapazonisTvis generirebuli sxSiris mniSvnelobebs. 

xelsawyos mwyobrSi moyvanisTvis Tavdapirvelad R1 - rezistoris 

iseT winaRobas arCeven, rom R2 - cvladi rezistoris cociis (sqemis 

mixedviT) ukidures marcxena mdgomareobaSi yofnis dros amasTan (roca 

SA1 gadamrTveli  20...200 hc-s mdgomareobaSia) dakvirvebadi iyos 

generatoris stabiluri, mdgradi muSaoba yvelaze dabal sixSireze   -20 

hc -ze. 
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qvediapazonebis sixSireebs ayeneben C1-C3 kondensatorebis SerCeviT, 

samkuTxa impulsis Zabvis maqsimalur amplitudas ki R8 -rezistoris 

SerCeviT. 

generatoris muSa sixSireebis diapazoni, SemosazRvrulia 

gamoyenebuli o.m-s swrafqmedebiT da Seadgens 40...50 khc-s, Tuki saWiroa 

aseTi sixSireebis miReba, sqemas unda daematos kidev erTi 

sixSiromavalebeli kondensatori, Seicvalos  gadamrTveli  oTxi 

mdgomareobis mqone gadamrTveliT da SeirCes axali qvediapazonebi 

magaliTad: 4...40 hc, 40...400 hc, 0,4...4 khc, 4...40 khc.   

Радио, 2002,  №02, с. 54-55.  

 

46. tranzistorebis sasinJi 

TuSiSvili giga                                                   

U   ubralo konstruqciebis awyobis dros, umravles SemTxvevaSi 

sqemaSi  CasamontaJebeli tranzistorebi sakmarisia SevamowmoT 

generetorul reJimSi muSaobis unarze.swored am miznisTvisaa nax.1-ze 

SemoTavazebuli mowyobiloba, igi gaTvlilia orive struqturis mqone 

tranzistorebTan samuSaod. 

Mmowyobilobis safuZvlad aRebulia arasimetriuli 

multivibratori, romelic awyobilia sxvadasxva struqturis 

tranzistorebiT , isini axdenen xmovani sixSiris signalebis generirebas 

,romlebic Semdeg aRiqmebian e.w “dinamikuri” Tavakebis (dinamikebiT) an 

sxva  mowyobilobebis saSualebiT.  

Sesamowmebeli tranzistoris gamosasvlelebs aerTeben Sesabamis 

gasarTebSi,Semdgom ki SA1 da SA2 tumblerebis gadarTviT , rTaven  maT 

multivibratoris wredSi , sasinjSi ukve arsebuli tranzistorebis 

magivrad. Tu tranzistori vargisia SB1 Wilakze  daWeris  Semdeg BA1 

Tavakidan unda gaimas 500...1000hc-s xmovani signali.  
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nax. 1                                    nax. 2 

 

Sesamowmebeli tranzistoris vargisoba sxva tranzistorebTan 

SedarebiT , SeiZleba ganvsazRvroT xmis sididiT, misi sixSiris 

stabilurobiT (magaliTad erTi wuTis ganmavlobaSi), minimaluri 

gamrudebebiT. 

Mowyobiloba saSualebas iZleva gavZomoT ara marto 

dabalsimZlavriani tranzistorebi МП39-МП42, П101-П103, П403, КТ603   

aramed mZlavri seriebisac magaliTad   П201, П210, П213, П217, П303, КТ814  

da sxva. 

 

nax. 3 
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     mowyobilobaSi BA1 –Tad SeiZleba magaliTad tranzistoruli 

radiomimRebis dinamikuri Tavakis an telefonis kafsulis gamoyeneba  

50om-mde winaRobiT.  N VT1 tranzistorad SesaZlebelia gamoviyenoT 

nebismieri sxva dabalsimZlavriani n-p-n struqturis , VT2-ad ki 

nebismieri p-n-p struqturis. 

aseve tranzistoris gamomyvanebis da maTi struqturis 

gansazRvra.ramdenadac mowyobilobis kvebisTvis gamoiyeneba dabaliu 

Zabvis wyaro (1,5v), Sesamowmebeli tranZistorebi ar  daziandeba maTi 

araswored CarTvis SemTxvevaSi (Tumca xangrZlivi droiT ara). amitom 

mowyobilobisgan sargebeli korpusis SigniT detalebis montaJi 

naCvenebia nax.2-ze gare xedi ki nax.3-ze. Tu SB1 kontaqtebs XS3 

damatebiTi gasarTiT SevaerTebT (misi ganTavseba SesaZlebelia ukana 

kedelze), gasarTis budeSi ki CavarWobT gamtarebs SupebiT boloSi, 

mowyobiloba gardaiqmneba msinjavad romlis saSualebiTac SesaZlebeli 

iqneba, mosmeniT SevamowmoT gammarTveli da sayrdeni diodebis 

(stabilitronebi, stabistorebi) Semowmeba, maTi polarobis gansazRvra 

Радио, 1995,  №01, с. 32 

 

47. martivi fotorele 

TuSiSvili giga 

       SemoTavazebuli fotoreles daniSnulebaa datvirTvis 

CarTva ( magaliTad : magnitofoni, radiomimRebi, sirena, zari  da a.S 

3...10v Zabvis mowyobilobebi) SenobaSi Suqis anTebis dros, datvirTva 

iTiSeba avtomaturad Suqis Caqrobis SemTxvevaSi. mowyobilobis 

ganmasxvavebeli gansakuTrebuloba, morige reJimis dros moxmarebuli  

Zalian   mcire  denia. 

      fotoreles sqema naCvenebia nax.1-ze. igi awyobilia  КП504А 

velian tranzistorze (VT1). gaunaTeblobis dros R2 fotorezistoris 

winaRoba didia (daaxlovebiT 2mom), amitom R1-R3 gamyofidan  Camketze 

miwodebuli Zabva arasakmarisia mis gasaxsnelad  da deni datvirTvis 

gavliT ar gaedineba. fotorezistoris ganaTeba iwvevs misi winaRobis  

ramdenime kiloomamde Semcirebas , tranzistoris Camketze Zabva izrdeba 

da tranzistori ixsneba, amasTan misi arxis winaRoba mcirdeba randenime 

omamde da datvirTvis kvebis wredi ikvreba. CarTul mdgomareobaSi rCeba 
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manmade sanam fotorezistori ganaTebulia. ganTebis gaqrobis momentSi  

fotorezistoris winaRoba kvlkav gaizrdeba, tranzistori Caiketeba da 

datvirTva avtomaturad iTiSeba . 

R1 rezistori amcirebs  morigeobis reJimSi moxmarebul dens da 

gavlenas axdens fotoreles mgrZnobiarobaze.  

 

 

nax. 1 

        

      aRwerili fotoreles nakli is aris rom igi sufTad mxolod  

ganaTebis uecari cvlilebis dros muSaobs . Tu ganaTeba TandaTan 

izrdeba, an mcirdeba datvirTvazec aseve nel-nela Seicvleba Zabva , rac 

garkveuli mowyobilobebisTvis dauSvebelia, 

 

nax. 2 

 

Tuki saWiroa  rom datvirTvam (magaliTad: ekonomiurio fanari, 

morbenali cecxli, Suq-dinamikuri mowyobiloba) muSaoba daiwyos ara 

ganaTebis, aramed dabnelebis dros, fotoreles unda davumatoT 

invertori kidev erT velian tranzistorze. nax.2-ze naCvenebi sqemis 

mixedviT CarTvis SemTxvevaSi, fotorezistoris ganaTebis dros VT1 

tranzistori gaxsnilia, misi arxis winaRoba Zalian mcirea, amitom 

gamyofidan romelsac igi da R4 rezistori qmnian VT2-is Camketze 
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miewodeba nulTan axlo myofi Zabva, ganaTebis gamorTvis dros VT1 

tranzistori iketeba, VT2-is CamketZe Zabva mkveTrad  izrdeba  da xsnis 

mas, Sesabamisad rTavs datvirTvas. morige reJimSi aseTi fotorele ar 

moixmars 4mka-ze met dens, rac misadagebadia GB1 kvebis  

batareis TviTganmuxtvis denTan. 

 

      nax. 3 

aRwerili mowyobilobis detalebi (garda R2 fotorezistorisa)  

montaJdeba calmxrivfolgirebul getinaqsis, an  minateqstolitis 

plataze , romelic damzadebulia nax.3-is mixedviT. (nax.3-is mixedviT 

nax.1-ze naCvenebi sqemis awyobis dros datvirTvas R4 rezistoris 

magivrad rTaven).  plata gaTvlilia  МЛТ-0,125,   С2-23 da maTi tolfasi 

rezistorebisTvis.  КП504А  -VT2 tranzistoris Secvla SesaZlebelia 

nebismieriT КП501,  КП505   seriidan. saWiroebis SemTxvevaSi, SeiZleba 

gamoiyenoT ufro mZlavri tranZistori magaliTad  BS170, IRF540, IRF840.. 

ramdenime fotorezistoris qonis SemTxvevaSi , upiratesoba eniWeba 

ufro didi sibnelis winaRobis mqones(am SemTxvevaSi morige reJimSi 

mowyobilobis mier moxmarebuli deni iqneba naklebi). 

      rive mowyobilobisTvis mgrZnobelobis mniSvnelovani gazrda 

SesaZlebelia R2 fotorezistoris SecvliT magaliTAd 2Ф2062D  ze (n-p-n 

srtuqturis), mis emiters aerTeben VT1 tranzistoris CamketTan R1 
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rezistoriT romlis winarobasac 0...100kom irCeven) bazis gamosasvlels 

ki Tavisufals toveben. 

      kvebisTvis gamoiyeneba 3R12 zoma-tipis batarea, an mimdevrobiT 

SeerTebuli sami AA galvanuri elementi. 

 

      nax. 4 

fotoreles kidev erTi variantis sqema naCvenebia nax.4-ze. igi 

SedarebiT  naklebad mgZnobiarea vidre zemoT aRwerili da reagirebs 

ganaTebis gamorTvaze , mowyobiloba Zalian ekonomiuria Tu R2 

rezistori , Zalian axlos ar aris gamanaTebelTan . cdebiT dadginda 

rom  naTuridan (220v 40vt)  300mm-is daSorebiT moTavsebis dros  

moxmarebuli deni (ZiriTadad R1 rezistoris winaRobiT ganisazRvreba) 

ar aRemateba 1,4 mka-s. 

  Awyobil platas batareasTan erTad aTavseben Sesabamisi zomebis 

yuTSi, fotorezistors ki mis romelime kedelze awebeben. mas amagreben 

Senobis Sesabamis adgilas. SeiZleba naTurasTan axlos da ise 

aorientireben rom fotorezistoriani mxare naTurisken iyos miqceuli. 
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48. eleqtronuli saswori 

TuSiSvili giga                                                  

       SemoTavazebul mowyobilobas safuZvlad udevs naxSiris 

fxvnilis cnobili Tviseba  Seicvalos winaRoba SekumSvis Zalis 

moqmedebis mixedviT, Cven SemTxvevaSi es sxeulis wonaa. wnevis 
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gadamwodis funqcias aqtivirebuli naxSiris tabletebi asruleben, 

romelTa yidvac afTiaqSia SesaZlebeli. 

 

nax. 1 

mowyobilobis sqema naCvenebia nax. 1-ze. wnevis gadamwodis R3-is 

paralelurad CarTulia mikroampermetri PA1 , romlis skalac 

dagraduirebulia kilogramebSi (0...2kg). R1 da R1 rezistorebi   R3 

wnevis gadamwodiTa  da PA1 mikroampermetriT avaleben dens. Sawyis 

mdgomareobaSi (asawoni nivTis gareSe), R3 rezistoris winaRoba 

maqsimaluria , amitom mikroampermetris isari gadaixreba skalis 

maqsimalur danayofze, romelic nulovani wona iqneba. nivTebis awonvis 

dros R3 gadamwodze wneva izrdeba , misi winaroba Semcirdeba da amitom 

Semcirdeba deni mikroampermetrze, isari gadaixreba marcxniv, rac ufro 

didia nivTis wona, miT ufro gadaixreba isari. amgvarad sasworis skala 

piriqiTaa, noli marjvnivaa, xolo maqsimaluri wona marcxniv. 

      gamoyenebulia mudmivi rezistori - МЛТ С2-23,  cvladi – СПО  

СП4. mikroampermetri - М24    an  - М905 100mka maqsimaluri denis 

gadaxriT da Sesabamisad 640 da 760 CarCos winaRobiT. Kvebis 

gamomrTveli TB1, TB2 ,MT1. mowyobiloba ikvebeba erTi galvanuri 

elementiT 1,5 v. 

.  

nax. 2 
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asworis konstruqciaSi gvarkvevs nax. 2 75mm diametris 8mm simaRlis  

fuZeze (plastmasis an metalis) awebeben ganmsazRvrel rgols (1). mis 

SigniT aseve awebeben Sida sakontaqto diskos, romelic damzadebulia 

calmxrivfolgirebuli minateqstolitisgan, 1...1,5mm da diametriT 70mm. 

windawin folgas amuSaveben mcireforiani qaRaldiT, arCilaven mas 

gamtars (3) da mxolod Semdeg amontaJeben folgiT maRla, masze awebeben 

e.w naxvretebian plastmasis kasetas (2), naxvretebi ganTavsebulia 

erTmaneTisgan 40mm-s manZilze - abebisTvis (6). kasetis sisqe abis sisqeze 

mcire unda iyos, abebis Casmis Semdeg maTze aTavseben meore sakontaqto 

diskos masze dawebebuli jamiT (folgiT qveviT) (5). konstruqciiT igi 

(1)-is analogiuria. WurWlis fskerze zewolisas (4) gadamwodis winaRoba 

unda Seicvalos daaxlovebiT 100 dan 20 om-mde. 

 

 

nax. 3. 

      yvela elements aTavseben korpusSi romlis zeda xufze 

datanebulia naxvreti WurWlisTvis, mikroampermetrisTvis, cvladi 

rezistorisTvis da kvebis CamrTvelisTvis nax. 3. skalis graduirebas 

etalonuri wonebiT axdenen, kvebis CarTvis Semdeg, cvladi rezistoriT  

isars skalis maqsimalur danayofze ayeneben. Semdeg 0,5kg masis sxeulis 

gamoyenebiT, axdenen awonvas, Tu saWiroa 0-is gamosafenad. Aanalogiurad 

1kg da 2kg masebze. Semdeg skalaze daaqvT am wonebis Sesabamisi 

niSnulebi,Semdeg niSnulebs anawileben (0,1kg-ebiT) mTel skalaze. Awonva 

SeiZleba CaiTvalos saimedod Tu awonvamde da awonvis Semdeg isari 

nulze dgas. Kkvebis elementis ganmuxtvasTan da sakontaqto firfitebis 

daJangvasTan erTad isars ayeneben nulovan niSnulze. 
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49. Suqdioduri “cimcimebi” K217HT3 mikrosqemaze 

TuSiSvili giga                                                  

      SemoTavazebuli mowyobilobebis safuZvcelia mikrosqema  

K217HT3 romelic Tavis TavSi Seicavs oTx erTmaneTTan  kavSiris ar 

mqone n-p-n tipis bipolarul transistors. erTi mowyobilobis 

kvebisTvis sakmarisia erTi cali, galvanuri elementi, meoresTvis ki 9v 

Zabvis mqone elementi.  

     Suqdiodebis samuSaod aucilebelia 1,8...2v an meti Zabva . 

magram Suqdioduri “cimcimasTvis”  romelic naCvenebia nax.1-ze sakmarisia 

kvebis Zabva 1,2...1,5v.  DA1.1, DA1.2 DA1.3 da DA1.4 tranzistorebze 

awyobilia ori erTnaeri simetriuli multivibratori. ganvixiloT 

mowyobilobis muSaoba , pirveli multivibratoris magaliTze. 

 

nax. 2 

 kvebis CarTvis dros iwyeba C2 kondensatoris damuxtva R2 

rezistorisa daDA1.1-is baza-emiteris gadasasvlelis gziT, kondensatori 

C2 ki imuxteba  R1 rezistorisa da DA1.2 tranzistoris baza-emiteris 

gadasasvlelis gziT. Amitom es tranzistorebi daiwyeben gaxsnas, magram 

erT-erTi maTgani gaixsnweba meoreze ufro swrafad, magaliTad DA1.1. am 

SemTxvevaSi mis koleqtrorsa da emiters Soris Zabva Zalian mcire iqneba 

da HL1 Suqdiodze modebuli aRmoCndeba jamuri Zabva, romelic Sedgeba 

kvebis Zabvisa da im Zabvisagan ra Zabvamdec daimuxta C1 kondensatori. 

Jamuri Zabva gadaWarbebs HL1 SuqdiodisTvis saWiros da igi iqamde iqneba 

ganTebuli sanam ar ganimuxteba C1 kondensatiri, ramdenadac misi 

ganmuxtva swrafad xdeba Suqdiodi gakaSkaSdeba garkveuli droiT.  
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nax. 2 

Semdeg gaixsneba DA1.2 tranzistori da gaikaSkaSebs HL2 Suqdiodi. 

HL1 da HL2  Suqdiodebi kaSkaSeben rigrigobiT. kaSkaSis sixSire 

daaxlovebiT 2hc-s Seadgens. analogiurad muSaobs meore 

multivibratori. Magram ramdenadac isini erTi wyarodan da amasTan 

wyaros didi Sida winaroba aqvs, amitom adgili aqvs maT urTierT 

zegavlenas, rac HL1-HL4 SuqdiodebiT  sxvadasxva  saxis efeqtebs qmnis. 

mowyobilobis kvebis Zabva ar unda aRematebodes  1,8...2 v-s, ramdenadac am 

SemTxvevaSi Suqdiodebsa da tranzistorebis bazebSi SeiZleba 

mniSvnelovanma denebma gaiaros da mwyobridan gamoiyvanos es elementebi.  

 

 

 

                      nax. 3                      nax. 4 
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      “cimcimas” sqema romlis kvebis Zabva SeiZleba 3...9 v 

sazRvrebSi iyos naCvenebia nax. 2-ze. aq aseve tranzistorebzea awyobili 

ori multivibratori, magram aq HL1-HL4 Suqdiodebi CarTulia 

tranzistorebis koleqtorul wredSi, minusur xazze ki Cayenebulia  

erTi denis SemzRudavi rezistori R5, amis wyalobiT multivibratorebi 

zlier zemoqmedeben urTierTze da amravalferovneben Suqdiodebis 

cimcims. sqemaze naCvenebi  nominalebisTvis da 9v kvebis ZabvisTvis 

naTebebis sixSire 6...7 hc-s Seadgens. 

     orive mowyobilobis yvela detals (kvebis wyaros garda) 

aTavseben 1...1,5mm sisqis calmxrivfolgirebul mina-teqstolitis plataze. 

pirveli cimcimas naxazi naCvenebia nax.3-ze, meoresi ki nax. 4ze. 

gamoyenebulia C2-23 rezistorebi, K50-35 analogiuri kondensatorebi . 

K217HT3 mikrosqemis ar qonis SemTxvevaSi SesaZlebelia misi Secvla 

KT315 seriis tranzistorebiT nebismieri asoiTi indeqsiT. Suqdiodebi L-

5013SRT, maTi Secvla SesaZlebelia АЛ307БМ   КИПД21А-К    ГМ  an 

analogiurebiT wiTeli Suqis naTebiT. L-5013GD-is ki  АЛ307ГМ,КИПД21А-Л  

-iT. ukve damontaJebuli plkatis gare xedi naCvenebia nax.5-ze . 

mowyobiloba gamarTvas ar saWiroebs.  

 

 

 

nax.5 
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50. metalismZebneli dabalvoltiani kvebiT  

 TuSiSvili giga                                                  

     SemoTavazebuli mZebneli SedarebiT martivia dasamzadeblad , 

ar Seicavs deficitur elementebs, misi kvebisTvis ki SesaZlebelia 

mxolod erTi galvanuri elementis gamoyeneba. 

 

    SemoTavazebuli mowyobilobis upiratesobaa mcire kvebis Zabva, 

0,8...3v. arCeull iqna sqema (dartymebze, cemebze) nax.1 sqema Seicavs or 

maRalsixSirul LC generators VT1, VT2 tranzistorebze , balansur 

Semrevs VT3, VT4 tranzistorebze da xmis sixSiris gamZlierebels VT5 

tranzistorze. 

am sqemiT awyobil generators mravali kargi Tviseba aqvs 

,erT_erTi aseTi Tvisebaa gamomavali Zabvis stabiluroba (rogorc 

mudmivi aseve cvladi Zabvis) kvebis Zabvis cvlilebis dros. VT5 

tranzistorze awyobili mZebneli generatoris rxeviT konturSi Sedis L1 

xvia, igi muSaobs daaxlovebiT 100khc sixSireze, rac optimaluria 

mocemuli “metalis mZebnelisTvis. mcire zRvrebSi misi sixSiris Secvla 

SesaZlebelia C2 cvladi kondensatoriT. meore generator (VT2 

tranzistorze ) aris etalonuri da muSaobs daaxlovebiT 300khc-ze. 

     R2 ,R3 rezistorebis gavliT signali miewodeba  balansur 

Semrevs , sadac xdeba  mZebneli generatoris mesame harmonikisa da 

etalonuri generatoris pirveli harmonikis sixSireebis (cemis, dartymis)  

sxvaobis gamoyofa . es gakeTebulia mgrZnobelobis asamaRleblad, 

mZebneli generatoris sixSiris 10hc-iT  dartymebis sixSire icvleba 30hc-

iT, rac smeniT ufro aRsaqmelia. Semrevis gamosasvlelidan signali C8 

kondensatoris gavliT xmis sixSiris gamaZlierebels  miewodeba da 

gaZlierebis Semdeg BF1 BF2  GTavis telefonebs(yorsasmenebs). C7 

kondensatori axSobs generatoris sixSiris signalebs. 

    maZiebeli generatoris xviis metalis nivTTan iaxlovebisas 

generaciis sixSire icvleba , amitom  icvleba yursasmenebSi signalis 

toni. Tonis cvlilebis xasiaTis mixedviT SesaZlebelia metalis 

gvarobaze msjeloba.  Detalebis amontaJeben calmxrivfolgirebul 

mianateqstolitis plataze, romlis naxazic naCvenebia nax.2-ze. 
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gamoyenebulia   МЛТ , C2-C3  rezistorebi, oqsduri da cvlsdi 

kondensatorebi  importulebi , danarCenebi K10-17, amasTan C1, C3, C5, C6 

kondensatorebi  sasurvelia iyos minimaluri TKE-Ti ,es gazrdis 

metalis mZebnelis  Termostabilurobas . 

     sqemaze naCvenebi tranzistorebis magivrad SeiZleba 

gamoviyenoT KT312, KT315, KT3102 nebismieri asoiTi indeqsiT. balansur 

SemrevSi Sesazlebelia gamoviyenoT mxolod germaniumis tranzistorebi 

ГТ309   ГТ313   ГТ322   ГТ346 seriis da ufro Zveli П416   П422   П432  

nebismieri asoiTi indeqsiT. xmis sixSiris gamaZlierebelSi tranzistori 

denis mixedviT rac SeiZleba didi gadacemis koeficientiT unda iyos, 

amgaliTad КТ3102БМ      КТ3102ЕМ   КТ342БМ  КТ342ВМ, maszea damokidebuli 

xmovani signalis simaRle. Kvebis gamomrTveli – nebismieri 

mciregabaritiani. Yursasmenebi 8-dan 32 omamde, maT aerTeben 

mimdevrobiT.mis SesaerTeblad korpusze SeiZleba damontaJdes bude, 

mowyobilobas kvebaven galvanuri  AA  an  AAA  elementidan an 

akumulatoridan , moxmarebuli deni daaxlovebiT 12 ma-s Seadgens. L2 

xviis dasamzadeblad  gamoyenebulia ucxouri warmoebis Sualeduri 

sixSireebis mimRebis konturis(455khc) unificirebuli karkasi nax.3. igi 

Sedgeba feritis “gantelisgan” (romelzec daxveuli 65 xvia 0,06...0,1mm 

diametis –ПЭВ-2 tipis gamtaris ) da misi damfaravi feritis Wiqisgan, 

romlis moZraobiTac SesaZlebelia induqtivobis regulireba. karkasi 

Casmulia metalis ekranSi. 

      Sxvadasxva zomisMmetalis nivTebze mowyobilobis 

mgrZnobiaroba damokidebulia saZiebo xviis zomaze.  

D 

nax. 2 
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idgabaritiani nivTebis mosaZebnad (magaliTad metalis 80X80 zomis 

firfitis naWeri, sakanalizacio luqis Tavsaxuri ) mosaxerxebelia 30sm-

mde diametric xvia. am zomiT miiRweva aRmoCenis maqsimaluri siRrme 

aseTi nivTebisTvis 70sm-mde da am dros ver SevamCnevT mcire nivTebs 

(magaliTad menetebi, boTlis saxuravebi  ). 

 

nax. 3 

mcire nivTebis mosaZebnad ukeTesia 12-sm diametric xvia . aseTi xvia 

Seicavs ПЭЛ tipis gamtaris 0,2...0,5 diametris 56 xvias . mas axveven 

“”оправка”” –ze Semdeg daaxveven saizolacio lentas da ekrenirebas 

ukeTeben folgiT. Ekranma ar unda Seqmnas mokledCarTuli 

konturi.ekrans axveven kidev erT fena saizolacio lentas . xvias 

ekranirebuli gamtariT aerTeben sqemasTan , ukeTesia wvrili 

koaqsialuri Snuri. ekrani unda SeuerTdes L1 xviis erT-erT 

gamosasvlels  koaqsialuri Snuris gare safari. 

 

nax. 2 

Y   mowyobilobis gamarTvas awarmoeben Semdegi mimdevrobiT, C@ 

kondensatoris rotors ayeneben SuaSi , L2 xviis momarTviT ismenen 
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“cemis” xmas da aRweven maqsimalur simaRles. mis sixSires  ayeneben rac 

SeiZleba dabalze, am dros metalis mZebnelis mgrZnobeloba maqsimaluri 

iqneba. Eqspluataciis procesSi  sixSires C2 condensatoriT asworeben. 

Xmovani signalis sixSiris cvlilebis xasiaTis mixedviT ansxvaveben 

ferad da Sav liTonebs.misi cvlilebis xasiaTi damokidebulia  imaze , 

maRalia Tu dabali etalonuri generatoris sixSire  saZiebeli 

generatoris mesame harmonikis sixSiresTan SedarebiT. amitom Tu 

winaswar mivitanT metalis maZiebels cnobil metalTan magaliTad 

avtomobilTan SesaZlebelia gaverkveT. 

РАДИО”- НАЧИНАЮЩИМ,  2009,  №04, с. 48-51 

(amis daswyisi ver gadavTargmne)  

 
51. gamorTvis Semaferxebeli eleqtronuli rele  

TuSiSvili giga                                                  

     es mowyobiloba gamoiyeneba solariumis avtomatizaciisTvis 

,romelSic aucilebelia ventilatoris CarTva kvarcul naTurasTan 

erTad, misi gamorTva ki saWiroa 4...5 wuTSi siansis damTavrebis Semdeg.  

nax.1-ze naCvenebi suraTis mixedviT , rodesac SA1 CamrTveliT EL1 

kvarcul naTuras CarTaven , amuSavdeba 220 cvlad Zabvaze momuSave K1-   

МКУ48-С rele ,magaliTad PA4.506.239 , Sekruli K1.2 kontaqtebiT Zabva 

miewodeba M1 ventilatoris eleqtroZravs, aseve C2, C3 “qrobadi” 

kondensatorebisa da R8 rezistoris gavliT VD4-VD7 diodur bogirs , 

bogiriT gamarTuli Zabva gagluvdeba C5 kondensatoriT da 

SemoisazRvreba VD2 stabilitroniT 15v-mde , datvirTvis qveS(K2 reles 

muSaobis dros) es Zabvas gaxdeba daaxlovebiT 12v-ze naklebi.  

     K1.1 kontaqtebis Sekvris meSveobiT R2 rezistoris gavliT 

daimuxteba C1 kondensatori praqtikulad kvebis Zabvamde, ris Sedegadac 

TiTqmis aseTive xdeba Zabva VT2 tranzistoris emiterze , misi zrdis 

procesSi xdeba VD1 stabilitronis garRveva da C4 kondensatoris 

damuxtvis deni qmnis gamxsnel impulss  VS1 trinistoris mmarTvel 

eleqtrodze. 

       ramdenadac R6,R10 rezistorebsa da gaxsnil tranzistorSi  

gamavali deni aWarbebs trinistoris egreTwodebul  “Sekavebis” dens 
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ukanaskneli rCeba gaxsnili impulsis damTavrebamde, VT3 trinistoric 

amdros gaxsnilia ,K2 rele ki amuSavda. 

SA1 CamrTvelis qselidan garTvis Semdeg , gamoirTveba EL1 naTura 

da K1 rele, magran K2.1 kontaqtebi rCeba CarTuli, amitom ventilatori 

agrZelebs muSaobas,eleqtronul wreds ki kvebis Zabva miewodeba.magram 

ramdenadac K1.1 kontaqtebi ganirTvnen , iwyeba C1 kondensatoris 

ganmuxtva VT1 tranzistoris bazis deniT , bazis tranzistoris bazis 

deni priporciulia emiteris denisa ,Tumc masze bevrjer naklebia. aman 

ganapiroba emiteris wredSi R4, R5 drois mavalebeli rezistorebis 

CarTviT, maTi nominalebis savsebiT misaReb 

 

nax. 1 

 

mniSvnelobamde Semcireba. 

kondensatoris ganmuxtvasTan erTad, mcirdeba Zabva VT2 

tranzistorze, masTan erTad ki VS1 trinistorSi gamavali deni. rodesac 

igi Sekavebis  denze naklebi gaxdeba , trinistori Caiketeba. es 

gamoiwvevs VT3 tranzistoris Caketvas da K2 reles gaxsnas. K2.1 

kontaqtebi gamorTaven ventilatoris Zravs da eleqtronuli blokis 

kvebas. 
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nax. 2 

mowyobilobis sabeWdi plata naCvenebia nax.2-ze. igi gaTvlilia      

РЭС22          -РФ4.523.023-01  SesrulebiT, an РЭС32     -РФ4.500.335-01  

Sesrulebul -K2 relesTvis. K73-17 tipis C2,C3 kondensatorebisTvis . C1 

oqsiduri kondensatori ubda iyos mcire gaJonvis denoT, magaliTad, 

tantalis. misi nominali unda SeirCes sasurveli Sekavebis Sesabamisad. 

sqemaze naCvenebi tevadobebisTvis da R4,R5 rezistorebis 

winaRobebisTvis Sekavebis dro 15 wuTs aRwevs. R11-is nominals arCeven 

iseTs, rom VT3 tranzistori saimedod gaixsnas da Caiketos. 

     ventilatoris Zravi, Tu misi simZlavre aWarbebs -------reles 

kontaqtebis SesaZleblobebs SesaZlebelia CairTos Sesabamis denze da 

Zabvaze gaTvlili  sxva releTi an kontaqtoriT( maT Soris samfazaTi) , 

am SemTxvevaSi K1 rele Sualedur rols iTamaSebs. 
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nax. 2 

 

mowyobilobis sabeWdi plata naCvenebia nax.2-ze. igi gaTvlilia      

РЭС22          -РФ4.523.023-01  SesrulebiT, an РЭС32     -РФ4.500.335-01  

Sesrulebul -K2 relesTvis. K73-17 tipis C2,C3 kondensatorebisTvis . C1 

oqsiduri kondensatori ubda iyos mcire gaJonvis denoT, magaliTad, 

tantalis. misi nominali unda SeirCes sasurveli Sekavebis Sesabamisad. 

sqemaze naCvenebi tevadobebisTvis da R4,R5 rezistorebis 

winaRobebisTvis Sekavebis dro 15 wuTs aRwevs. R11-is nominals arCeven 

iseTs, rom VT3 tranzistori saimedod gaixsnas da Caiketos. 

     ventilatoris Zravi, Tu misi simZlavre aWarbebs -------reles 

kontaqtebis SesaZleblobebs SesaZlebelia CairTos Sesabamis denze da 

Zabvaze gaTvlili  sxva releTi an kontaqtoriT( maT Soris samfazaTi) , 

am SemTxvevaSi K1 rele Sualedur rols iTamaSebs.    

  РАДИО”- НАЧИНАЮЩИМ,  2008,  №11, с. 31 

 

 

 

 175



52. martivi  metalismZebneli 

TuSiSvili giga                                                  

     SemoTavazebuli metalis mZebneli muSaobs gadacema miRebis 

principiT. gadamcemiad gamoyenebulia multivibtarori, mimRebad ki xmis 

sixSiris gamaZlierebeli(xsg) . pirveli mowyobilobis gamosasvlelsa da 

meore mowyobilobis Sesasvlelze CarTulia  erTnaeri zomebisa da 

erTnaeri daxvevis monacemebis xviebi. 

imisTvis rom aseTi gadamcemisa mimRebisagan Semdgari sistema 

metalis mZebneli gaxdes , saWiroa rom zedmeti metalis ar arsebobis 

SemTxvevaSi, xviebs Soris kavSiri praqtikulad ar arsebobdes. anu 

gadamcemidan signali pirdapir ar xvdebodes mimRebSi. rogorc cnobilia 

xviebs Soris induqciuri kavSiri minimaluria, Tu maTi RerZebi 

urTierTperpendikularulia. Tu gadamcemisa da mimRebis xviebs swored 

ase ganvaTavsebT , maSin gadamcemidan mimRebSi signali ar moismineba. am 

balansirebul sistemasTan metalis nivTis gaCenis SemTxvevaSi , masSi 

gadamcemSiarsebuli  cvladi magnituri velidan gamomdiunare gaCndeba 

e.w “вихревые” denebi ,rogorc sakuTari magnituri veils qmedeba romelic 

mimReb xviaSi eleqtromamozravebel Zalas warmoqmnis. Mirebuli  signali 

telefonebiT xmad gardaiqmneba, misi simaRle ganisazRvreba metelis 

nivTis sididiTa da masTan siaxlovis manZiliT.  

 

 

nax. 1 

 

Misi teqnikuri maxasiaTeblebi: samuSao sixSire – daaxlovebiT 

2khc, 25mm diametric monetis aRmoCenis siRrme – daaxlovebit 9sm. rkinisa 

da aluminis sakonservo Tavsaxurebis aRmoCenis siRrme Sesabamisad 23 da 

25sm. rkinisa da aluminis 200X300 zomebis firfitebis aRmoCenis siRrme 

Sesabamisad 40 da 45sm, sakanalizacio xufis 60sm. 
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     gadamcemi: gadamcemis sqema naCvenebia nax.1-ze, es aris VT1 da 

VT2 tranzistorebze awyobili simetriuli multivibratori. Misi 

generirebuli rxevebis sixSire ganisazRvreba C1,C2 kondensatorebis 

tevadobasa R2,R3 rezistorebis winaRobaze. xmis sixSiris (xs) signali 

VT2 tranzistoris koleqtoruli datvirTvidan , R4 rezistorisa da C3 

gamyofi kondensatoris gavliT miewodeba L1 xvias, romelic eleqtrul 

rxevebs , xs-is cvlad magnitur rxevebad gardaqmnis.  

mimRebi: warmoadgens xs-is samgaskada gamaZlierebels, romelic 

Sesrulebulia nax.2-ze naCvenebi sqemis mixedviT.mis Sesasvlelze 

CarTulia iseTive L2 xvia , rogoric gadamcemSi. gamaZliereblis 

gamosasvleli datvirTulia , mimdevrobit CarTuli telefonebiT BF1.1, 

BF1.2.  
 

 

nax. 2 

metalis nivTSi gadamcemisgan gaCenili cvladi magnituri veli 

,moqmedebs mimRebis xviaze, ris Sedegadac masSi aRiZvreba daaxlovebiT 

2khc-made sixSiris deni. C1 gamyofi kondensatoridan signali miewodeba 

pirvel gamaZlierebel kaskads , romelic Sesrulebulia VT1 

tranzistorze . gaZlierebuli signali misi datvirTvidan- R2 

rezistoridan miewodeba C3 kondensatoris gavliT meore kaskads. 

Romelic awyobilia VT2 tranzistorze, misi koleqtoridan signali C5 

kondensatoris gavliT mesame VT3 tranzistorze awyobili emiteruli 

gammeoreblis kaskads miewodeba. igi aZlierebs signals denis mixedviT 

da SaSualebas iZleva datvirTvad dabalomiani telefonebi CavrToT. 

     imisTvis rom SevamciroT garemomcveli temperaturis gavlena 

gamaZliereblis stabilurobaze , pirvel da meore kaskadSi Semotanilia 

uaryofiTi ukukavSiri, mudmivi denos mixedviT, VT1 tranzistoris 

koleqtorsa da bazas Soris  R1 rezistoris, xolo VT2 rtanzistoris 
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bazasa da koleqtors Soris R3 rezistoris CarTviT. 2khc-ze nakleb 

sixSireebze gaZlierebis Semcireba , miRweulia C1 da C2 tevadobebis 

Sesabamisi SerCeviT ,  amaze maRal sixSireebze pirvel da meore kaskadSi 

C2 da C4 kondensatorebiT cvladi Zabvis mixedviT sixSireze 

damokidebuli uaryofiTi ukukavSiris SemotaniT.amiT gazrdilia 

arasasurvrli rxevebisadmi medegoba. C6 kondensatori aRkveTavs 

batareis ganmuxtvis Sedegad Sida winaRobis gazrdis dros warmoqmnil 

TviTaRgrznebas. 

     Ddetalebi da konstruqcia: gadamcemisa da mimRebis detalebi 

ganTavsebulia nabeWd plataze , romelic damzadebulia 

calmxrivfolgirebuli minateqstolitis plataze saizolacio gzebis 

gamoWriT. gadamcemis platis naxazi naCvenebia nax.3-ze , mimRebisa ki nax.4-

ze. platebi gaTvlilia  0,125vt  ,  da 0,25vt simZlavris МЛТ 

rezistorebisa da  

K73-5(C1,C3 mimRebSi) da K73-17 – danarCeni kondensatorebis 

gamoyenebaze. oqsiduri C6 kondensatori mimRebSi – K50-35 , an 

sazRvargareTuli warmoebis sxva analogi. gadamcemSi naCvenebi 

tranzistorebis nacvlad SesaZlebelia KT503 seriis nebismieri sxva 

tranzistoris gamoyeneba, mimRebSi ki KT315 seriis nebismieri asoiTi 

indeqsis tranzistorebis gamoyenba , an KT3102 seriis A-B indeqsebiT. 

ukanasknelis gamoyeneba ukeTesia ramdenadac maT mcire xmauris 

koeficienti aqvT da mcire nivTebis xmauri naklebad SeiniRbeba 

gamaZliereblis xmauriT. SA1 gamomrTveli dasaSvebia nebismieri 

konstruqciis , Tumca saurvelia mcire zomebi, telefonebi BF1,BF2  -

mciregabaritebiani,  magaliTad audiopleeris. mimRebisa da gadamcemis 

xviebi rogorc ukve iTqva erTnaeria, maT Semdegnaerad amzadeben: 115X75 

zomebis dafis kuTxeebSi aWedeben oTx 2...2,5mm siametrisa da 50...60mm 

sigrZis lursmnebs , lursmnebs winaswar acmeven polivinilis an 

polieTilenis 30...40mm sigrZis milakebs. aseTnaerad izolirebul 

lursmnebze axveven ПЭВ-2 Snuris  0,12...0,14mm   300 xvias. Daxvevis 

dasrulebis Semdeg , xviebs mTel perimetrze axveven brtyel , viwro 

saizolacio lents,ris Semdegac nebismier or mezobel lursmans 

gadarunaven centris mxares da xsnian xvias. gadamcemisa da mimRebis 

korpusebad gamoyenebulia Rilebis polistirolis yuTebi, romlis Sida 
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zomebia 120X80mm. kvebis batareis, sqemis da xviebis samontaJo 

ganyofilebebic amave masalisganaa damzadebuli, da damagrebulia 

korpusebze P-650 markis gamxsneliT.korpusSi detalebis ganlageba 

naCvenebia nax.5-ze analogiurad aris mimRebis detalebic.  

     xviebis SigniT ganTavsebuli konstruqciis gadamcemisa da 

momRebis yvela metalis elementi: (plata detalebiT, batarea, kvebis 

gamomrTveli, moqmedebs maT magnitur velze . eqspluataciis dros maTi 

nebismieri adgilis cvlilebis Tavidan acilebisTvis  isini saimedod 

unda iyos damagrebuli, es gansakuTrebiT exeba kvebis elements “kronas” 

romelic Secvladi detalia. 

gamarTva:  gadamcemisa muSaobis Sesamowmeblad , L1 xviis nacvlad 

aerTeben telefons da rwmundebian rom kvebis CarTvis semdeg masSi ismis 

xma. Semdeg aerTeben xvias da akontroleben gadamcemis ier moxmarebul 

dens, igi 5...7ma-s farglebSi unda iyos.  mimRebs marTaven mokleCarTuli 

Sesasvlelis dros. Pirvel kaskadis R1 rezistoris da meore kaskadis R3 

rezistoris SerCeviT, VT1 da VT2 tranzistorebis koleqtorebze ayeneben 

Zabvas romelic tolia kvebis Zabvis naxevris.Semdeg R5 rezistoris 

SerCeviT aRweven inas , rom VT3 tranzistoris koleqtoruli deni 5...7ma-

s gautoldes.amis Semdeg ganrTaven Sesasvlels da aerTeben L1 xvias, 

gadamcemidan 1m-s manZilze signalis daWeriT , rwmundebian saerTod 

sistemis muSaobaSi.kvanZebis erTian konstruqciad awobamde, saurvelia 

eqsperimentis Catareba. davayenoT gadamcemi da mimRebi magidaze 

vertikalurad(im gaTvliT rom xviebis RerZebi TiTqos erTmaneTs 

agrZleleben) da signalis donis kontroliT nela ise SevabrunoT 

mimRebi vertikalur Rerzis gaswvriv im  mdgomareobamde sanam xviebis 

sibrtyeebi urTierT perpendikularuli gaxdeba, am dros signali 

Tavidan nel-nela Semcirdeba , Semdeg sruliad gaqreba  , Semdeg 

Semobrunebaze ki nel-nela gaizrdeba. signali gaimeoreT ramdenjerme , 

ise rom awyobisa da gamarTvis Semdeg sruliad cnobili iyos minimaluri 

signali mimRebSi.  
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nax. 3 

     Semdeg magidaze romelic ,metalis elemenTebs ar Seicavs , 

dadeT gadamcemi vertikalurad, misgan 10 santimetris daSorebiT ki 

dadeT mimRebi horizontalurad sadgamze (erTi an ramdenime wini). iseTi 

gaTvliT rom mimRebis xviis sibrtye perpendikularuli iyos gadamcemis 

xviis sibrtyisa da simaRliT misi centris odnav qveviT iyos 

ganTavsebuli.telefonSi signalis kontrolis TanxlebiT awieT mimRebis 

gadamcemisken miqceuli  mxare  da miaRwieT signalis gaqrobas. mimRebsa 

da sadgams Soris safenebis SerCeviT , ipovneT misi iseTi mdgomareoba , 

romlis drosac safenis  minimaluri gadaadgileba saSualebas gvaZlevs 

mimRebSi minimum signals mivaRwioT. es metalis mZebnelis maqsimalur 

mgrZnobiarobas uzrunvelhyofs. 

maketis moqmedebis areSi sxvadasxva nivTebis SetaniT , darwmundiT 

rom misi maqsimaluri mgrZnobiarobis are mimRebis Tavzecaa da 

qveSac(mimRebis da gadamcemis xviebis magnituri velebi simetriulia). 

SeamCnieT ro erTi zomis sxvadasxva masalis nivTze metalis mZebneli 

sxvadasxvagvarad reagirebs.  
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nax. 4 

 

Tu xviebis minimaluri kavSiris dros signali cotaTi ismineba da  

erT mxares nivTis Setanis dros, Tavidan mcirdeba bolomde gaqrobamde 

xolo Semdeg iwyebs gadidebas , nivTis meore mxares Setanis dros ki 

izrdeba Cavardnis gareSe, es an araswori minimumis dayenebis bralia an 

romelime xviis gamrudebisa. amasTan es faqti imaze metyvelebs, rom 

damatebiTi metalis nivTis setanis dros, SesaZlebelia sistemis 

gamarTva , signalis srul gaqrobamde, anu maqsimaluri mgrznobiarobis 

miRweva .Tu konsrvis Tavsaxuris Setanis dros signali srulad wydeba 

15...20sm-Si, maSin velSi ufro naklebi 
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nax. 5 

 

nax. 6 

zomebis nivTis SetaniT igive   efeqtis miRweva SeiZleba misi 

mimRebze an gadamcemze damagrebiT.saavtoro variantSi es 25mm-iani 

yviTeli metalis moneta.  

Aawyoba:   saavtoro variantis konstuqcia, gamartivebuli variantiT 

naCvenebia  nax.6-ze, Sida xedi nax.7-ze. matarebeli saxeluri (3) 

damzadebulia xisgan. saxeluris zeda nawili moxerxebulobisTvis 

Semowebebulia plastmasiT, qveda nawili ki Casmulia winaswar gakeTebul 

naxvretSi. Saxeluris zeda nawilze damagrebulia satelefono bude (4), 

romelic mimRebs SnuriT ukavsirdeba. Awyobis dros gadamcems (1) myarad 

amagreben matarebelze, (2) im gaTvlit rom meore boloSi ganTavsebuli 

mimRebi (7), mdebareobdes in xazis qvemoT, romelic minimaluri signalis 

miRebas Seesabameba.  
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nax. 7 

 

Semdeg arCeven (5) safenis sisqes(nebismieri saizolacio 

nivTierebis). sanam sareguliro firfitis (6) gamoyenebiT advilad ar 

damyardeba signalis minimaluri miReba , Semdeg mimRebs (7) amagreben 

matarebel ficarze (2) ori SurupiT. erTs bolomde uWeren meores ki 1...2 

mm-iT toveben dam is qveS (6) firfitiT weven mimRebis bolos.iser rom 

minimaluri signali isminebodes, dasrulebis Semdeg amowmeben 

sakompensacio nivTis saWiro ganlagebis adgils da amagreben masze.  

РАДИО”- НАЧИНАЮЩИМ,  2007,  №02, с. 60-63 

   

 

 

 

 183



53. damcavi mowyobiloba velian tranzistorze 

TuSiSvili giga  
     dabalvoltiani moZravi mowyobilobebis: - televizorebis , 

magnitofonebis , eleqtro instrumentebis, Zabvis gardamqmnelebis Tu 

sxva (SemdegSi datvirTvis) kvebis wyarosTan mierTebis dros , arcT Tu 

iSviaTad deba Secdomebi, Zabvis polarobasTan dakavSirebiT, am 

Secdomebs rogorc wesi , an es datvirTva gamoyavT mwyobridan, an kvebis 

wyaro. aRniSnulis Tavidan asacileblad, praqtikaSiYyvelaze ubralo da 

xSirad gamoyenebadi saSualebaa, datvirTvis mimdevrobiT, diodis an 

dioduri bogiris CarTva,  Tumca mniSvnelovani datvirTvis denis dros , 

damcav diodebze simZlavris danakargi mniSvnelovnad izrdeba, asset 

SemTxvevaSi ,datvirTvis dasacavad ufro efeqturia mZlavri veliani 

tranzistoris gamoyeneba. 

erT-erTi yvelaze martivi aseTi damcavi mowyobilobis sqema nax.1-

zea naCvenebi. mas SeuZlia muSaoba 20 voltamde kvebis Zabvisa da 60 

amperamde denis Zalis dros. tranzistorze datvirTvis 10a-s dros ( 

Sesadinar gasadinaris monakveTze) mxolod 0,1v Zabvis vardna xdeba. 

 

nax. 1 

  tranzistoris Camketze modebulia dadebiTi gamxsneli Zabva, 

romelic Sesasvlels gamoklebuli tranzistoris Sida diodze Zabvis 

vardnis tolia . Sedegad tranzistori ixsneba , misi samuSao werTili 

ganTavsebulia gamomavali maxasiaTeblis uaryofiT monakveTze(sadac 

munusuri Zabvaa Casadinarze). mcire Casadinaris Zabvis dros , arxis 

winaRobis mniSvneloba, nultan SedarebiT simetriulia, anu Zabvis 

uaryofiTi mniSvnelobebis dros winaRoba iseTive iqneba, rogorc igive 

dadebiTze.  

     kvebis Zabvis Sebrunebuli polarobis dros, tranzistori da 

misi Sida diodi Caketilia da deni RH datvirTvaSi ar gaedineba. 

IRF3704 tranzistoris arxis winaRoba Casadinar-gamosadinars 

Soris 10v Zabvis dros – 0,009 omia , Casadinaris maqsimaluri deni 64a-ia, 

Casadinar-gamosadinaris zRvruli Zabva – 20v-ia, Camket-gamosadinarisa ki 
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±20v. R1 winaRoba ganmuxtavs Camket-gamosadinaris tevadobas da 

transistors statikuri eleqtrobisgan icavs. igi SeiZleba  sqemidan 

amoRebul iqnas Tu SesaZlebelia datvirTvis SA1 CamrTvelis Camketis 

marcxniv gadatana. datvirTvis 10a denis dros , transistors Tboamridi 

ar esaWiroeba.  

 

nax. 2 

IRF3704-tranzistoris Secvla SesaZlebelia sxva mZlavri realuri 

moTxovnebis parametrebiani veliani tranzistoriT. Mxolod 

gasaTvaliswinebelia is , rom Tu muSaobis dros kvebis Zabva 

mniSvnelovnad mcirdeba (roca wyaro magaliTad  akumulatorulia 

batareaa)  - is SeiZleba miuaxlovdes Camketi-gamosadinaris zRvrul 

Zabvas, es gamoiwvevs arxis winaRobis gazrdas da Sesabamisad masze 

gabneuli simZlavrisasac. ase rom tranzistoris minimaluri zRvruli 

Zabva , minimalur kvebis Zabvaze mcire unda iyos.  

     Tu kvebis Zabva 12v-ze metia , SesaZlebelia nax.2-ze naCvenebi 

sqemis gamoyeneba, am mowyobilobas SeuZlia muSaoba 5...50v-sa da 60a denis 

zRvrebSi. stabilotroni nebismieri stabilizaciis 12...13v muSaobis 

zRvrebSi.  

 Радио, 2007,  № 02, с. 50 

 

54. qseluri Zabvis gaTiSvis xmovani 

signalizatori 

TuSiSvili giga jg. 108.925.2 
     zog SemTxvevaSi saWiroa ar gamogvrCes is momenti, roca 

qselSi Zabva gaqreba, amaSi dagvexmareba xmovani signalizatori, 

mowyobiloba signals mogvcems qseliSi Zabvis gaqrobis Tanave, igi ar 

Seicavs galvanur elements an akumulators, miuxedavad amisa mas 

SeuZlia signalis mowodeba xangrZlivi drois ganmavlobaSi. 

     signalizatoris sqema naCvenebia nax.1-ze, qseluri Zabvis 

arsebobis dros , mas(Zabvas asworebs VD1 diodi,  HL1 Suqdiodsa da R1 
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rezistorSi gamavali daaxlovebiT 1ma deniT imuxteba C3 kondensatori 

VD2 stabilitroniT gansazRvrul Zabvamde(miaxlovebiT 13v). HL1 Suqdiodi 

iZleva qselSi Zabvis arsebobis signals, igi anaTebs rogorc 

kondensatoris damuxtvis dros aseve Semdegac,deni agrZelebs gaxsnil 

VD2 stabilitronSi gadinebas.  

 

nax. 1 

 C3 kondensatorTan erTad imuxteba seve C1 kondensatoric, 

rogorc ki masze Zabva zRvruls miaRwevs,  VT1 tranzistori gaixsneba, 

daaSuntirebs ra VT3 tranzistoris emiterul gadasasvlels , datovebs 

mas Caketils. amis wyalobiT, “dinamiki” HA1 (CaSenebuli xmis sixSiris 

generatoriT)   VT2, VT3 tranzistorebze awyobili impulsebis 

generatori, qselSi Zabvis arsebobis dros ar muSaoben. Tu qseluri 

Zabva gaqreba , C1 kondensatori Cqara ganimuxteba, VT1 tranzistori 

Caiketeba da impulsebis generatori amuSavdeba,sanam C2 kondensatori 

VT2 tranzistoris emiteruli gadasasvlelidan imuxteba, VT2 da VT3 

tranzistorebi gaxsnilia da HA1 xmis gamomasxivebelze miewodeba Zabva, - 

ismis xmovani signali, mcire droSi C2 kondensatoris damuxtva Sewydeba, 

VT2,VT3 tranzistorebi Caiketeba da daiwyeba am kondensatoris 

gadamuxtva. am dros xmovani signali ar ismis, ramdenime wamSi roca C2 

kondensatorze Zabva VT2 tranzistris gaxsnis Zabvas miaRwevs , 

kondensatoris damuxtvisa da xmovani signalis miwodebis procesi 

ganmeordeba. 
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nax. 2 

    mokle akustikuri signalebi, romlebic ramdenime wamiani 

intervalebiT moewodeba , xangrZliv uwyvet signalebTan SedarebiT 

ufro SesamCnevia. maTi mowodeba C3 kondensatoris energies maragis 

amowurvamde xdeba da ra Tqma unda , ganmuxtvasTan erTad mcirdeba 

signalis simaRle. 

impulsuri reJimis wyalobiT C3 kondensatorSi Senaxuli energia 

ramdenime aTeuli wuTisTvisaa sakmarisi. Unda aRiniSnos rom es dro 

rogorc C3 kondensatorze aseve mis xarisxsa da VD2 stabilitronis 

gaJonvis denzecaa damokidebuli, avtoriseul variantSi dro 70wT-s 

aRwevs. 

     signalizatoris detalebs calmxrivfolgirebul mina-

teqstolitis plataze aTavseben , eskizi naCvenebia nax.2-ze. platas 

aTavseben saizolacio nivTierebisgan damzadebul korpusSi, romelic 

aRWurvilia qseluri gasarTiT. Suqdiodisa da dinamikis win xvreten 

korpuss. Yvela tranzistoris Secvla SesaZlebelia imave struqturis 

sxva dabalsimZlavriani kaJis tranzistorebiT. КД102Б diodis 

Semcvlelis moZebnis dros gasaTvaliswinebelia dasaSvebi ukuZabva 

romelic aranakleb 300v unda iyos.  KS213B  oranodiani stabilitronis 

nacvlad , SesaZlebelia Cveulebrivis magaliTad Д814Д gamoyeneba 11...13v-

ze , misi anodis C3 kondensatoris minusur gamomyvanze mierTebiT. 

Suqdiodi gamodgeba nebismieri mcire zomis da maRali sikaSkaSis . 
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    awyobili mowyobilobis Semowmebisas, mas qselSi ar aerTeben. 

polarobis dacviT C3 kondensators uerTeben 9...10v mudmivi Zabvis 

wyaros. Signalizatori iwyebs xmovani signaliebis mowodebas, Suqdiodis 

gamomyvanebis mokled CarTvisas signalebi unda Sewydes, ramdenadac 

gaixsneba VT1 tranzistori. Tu signalebi ar aris unda Semowmdes 

monTaJis siswore da Tu main car moxerxda Secdomis povna , droebiT 

unda SeerTdes C3 kondensatoris gamomyvanebi,  Tu amis Semdeg signali 

gaCnda HL1 Suqdiodis naTebasTan erTad , eseigi aucilebelia VD1-is 

msgavsi diodis CarTva (kaTodiT VT2 tranzistoris emiterTan).  

      signalebis xangrZlivoba damokidebulia R6 rezistoris 

winaRobaze, maTi gameorebis periodi – R7 rezistoris winaRobaze, 

amasTan es orive parametri C2 kondensatoris tevadobazea damokidebuli. 

am elementebis nominalebis cvliT , SesaZlebelia saWiro 

xangrzlivobisa da oauzebis dayeneba. Rac ubro naklebia maTi fardoba 

miT ufro didxans gagrZeldeba signalizacia , qseluri Zabvis gamorTvis 

Sesaxeb.       

Радио, 2007,  № 03, с. 23 

 

55.  naTuris damcavi mowyobiloba 

TuSiSvili giga  

     mowyobilobis sqema naCvenebia nax.1-ze. aq EL1 daculi 

naTuraa , SA1 – misi gamomrTveli. VD1 dioduri bogiris gavliT naTuris 

wredSi CarTulia VT1VT2 ZiriTadi tranzistori. SA1 –is CarTvis 

momentSi ,  C1 kondensatori ganmuxtulia da tranzistori Caketili. 

amitom naTuraSi mxlo mcire , kondensatoris damuxtvis deni gaedineba, 

igi R1 rezistoris nominalzea damokidebuli,.  

 

nax. 1 
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nax.2-ze naCvenebia kondensatoris Zabvis , CarTvis Semdeg ganvlil 

droze damokidebulebis grafiki. rodesac Zabva masze tranzistoris 

gaxsnisTvis saWiro mniSvnelobas miaRwevs ,  naTuraSi gamavali deni 

nela gaizrdeba nominalur mnisvnelobamde, rogorc naCvenebia nax.3-ze. 

kondensatorze Zabvis Semdgomi zrda wydeba radgan VT1 tranzistoris 

baza - VT2 tranzistoris emiteri monakveTi moqmedebs rogorc 

Taviseburi stabistori. 

 

     nax. 2 

VT2 tranzistori unda damontaJdes Tboamridze, romlis zomebi 

dasacavi naTuris an paralelurad CarTuli naTurebis simZlavris 

proporciuli iqneba, maTma jamurma simZlavrem ar una gadaaWarbos 240vt-

s. amasTan gambnevi zedapiris farTobi aranakleb 400sm kvadrati unda 

iyos, KT840A tranzistoris Secvla dasaSvebia KT828A-Ti an KT282Б-Ti . 

importuli D3SB dioduri bogiris Secvla SesaZlebelia nebismieri sxva 

tipiT aranakleb 300v Zabvasa 1....3a denze.  

 

      damcavi mowyobilobis pirvelad CarTvis dros , gazomeT Zabva 

VT2 tranzistoris emitersa da koleqtors Soris damyarebul reJimSi. Tu 

igi 15...25v-ze metia , unda Seicvalos R1 rezistori ufro mcire 

nominaliT, CarTvis Seferxebis drois Secvla SesaZlebelia C1 

kondensatoris SerCeviT,  gaiTvaliswineT rom naTuris gamorTvis Semdeg 

mis xelaxla CarTvamde unda gavides sakmarisi dro kondensatoris 

gansamuxtad.  
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     Радио, 2007,  № 03, с. 47 

 

56. taimeri qseluri Zabvidan kvebis 

aparaturisTvis 

TuSiSvili giga jg. 108.925.2 
   SemoTa vazebuli mowyobilobis danisnulebaa CarTos an 

gamorTos Qselur Zabvaze momuSave mowyobilobis kveba. misi 

ganmasxvavebeli gansakuTrebuloba,  datvirTvis elementebis 

makomutireblad, mZlavri veliani tranzistorebis gamoyenebaa, amis 

wyalobiT gamoricxulia rxevebi, romlebic tiristorul 

mowyobilobebSi gvxvdeba. 

 amas garda datvirTva seiZleba iyos dabal simZlavrianic, radgan 

tiristorebisgan gansxvavebiT, veliani tranzistori gaxsnili rCeba 

ragind mcire datvirTvis denzec. 

taimeris sqema naCvenebia nax.1-ze, DD1 mikrosqema “saaTis “ ZiriTadi 

daniSnulebiTaa, igi musaobs kvarcul rezonatorze 32678hc-ze. igi 

agenerirebs wamovriv impulsebs. Aqve kvarculi rezonatoris magivrad 

dayenebulia sixSiromavalebeli R4C2 wredi. am wredis elementebis 

SerCevit, Sesazlebelia SB1 Rilakze daWeriT, mikrosqemis 5 

gamosasvlelze maRali donis senarCuneba ramdenime saaTis ganmavlobaSi. 

Sqemaze naCvenebi R4 da C2 nominalebisTvis es dro 18.5wT-ia.  

 

 

nax. 1 
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VT2 da VT3 velian tranzistorebze , romlebic erTmaneTTan 

mimdevrobiT arian CarTulni, awyobilia eleqtronuli komutatori , 

CaSenebuli damcavi diodebis wyalobiT , orTave es tranzistori musaobs 

mxolod isini uzrunvelhyofen cvladi denis wredis CarTvasa da 

gamorTvas. VD5 da VD6 stabilitronebi damcvelebia. isini ayeneben 

veliani tranzistorebis CamkeT gamosadinaris dasaSveb Zabvas. SB1 

gadamrTvelis mdgomareobaze damokidebulebiT VT2 da VT3 

tranzistorebze mmarTveli Zabva an egreve mikrosqemis 5 

gamosasvlelidan miewodeba an VT1 tranzistorze awyobili 

invertoridan. pirvel SemTxvevaSi , 

  

 

nax. 2 

 

datvirTva gamorTul  mdgomareobaSi darCeba taimeris Sekavebis 

drois gasvlamde  da misi dasrulebis Semdeg CairTveba , meore 

SemTxvevasi piriqiT.DD1  mikrosqemas kvebis Zabva VD1-diodze awyobili 

gammarTvelidan (am gammarTvelis kidev erTi elementi VT3 tranzistoris 

siga damcavi diodia), 9v-iani parametruli stabilizatoridan , R1 

rezistoridan momdevrobiT CarTuli VD3 stabilitronidan da HL1 , HL2 

Suqdiodebidan miewodeba , C3 kondensatori agluvebs pulsacias, 

Suqdiodebi aseve muSa reJimis indikatrorebia, HL1 gauwyebs rom taimeri 

CarTulia qselSi , HL2 ki gavauwyebs , rom midis Sekavebis drois aTvla,  

misi dasrulebisas HL2 Suqdiodi Caqvreba , radgan igi daSuntirdeba 

gaxsnili VT1 tranzistoriT VD4 rezistoris saSualebiT.es aseve 
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umnisvnelod SeamCirebs DD1-is kvebis Zabvas, Tumca es  mis musaobaze ar 

imoqmedebs, amasTan gaxsnili VD2 diodis meSveobiT mikrosqemis taqturi 

generatori gaCerdeba. , amuSavebul generators am mdomareobaSi darCena 

ganusazRvreli droiT SeuZlia. SB1 ze Tavidan daWeriT mikrosqema 

sawyis mdgomareobas daubrundeba 5 gamosavlelze dabali doniT da 

daiwyeba Sekavebis axali aTvla. Taimeris yvela detail damontaJebulia 

calmxrivfolgirebul minateqstolitis plataze. nax.2.   plata unda 

ganTavsdes Sesabamisi Zomebis plastmasis korpusSi. Korpuss unda 

gaukeTdes naxvretebi SuqdiodebisTvis, RilakisTvis da qseluri 

gasarTisTvis.  –КТ315Б tranzistorebis Secvla SesaZlebelia amave 

seriis sxva nebismieriT an КТ3102 seriiT. veliani IRFBC40 

tranzistorebis ki IRF840-iT, Suqdiodebi sasurvelia iyos sxvadasxva 

feris maRali sikaSkaSis, Rilaki – nebismieri mcirezomis, kargad 

izolirebuli dasaWeriT. 

 Tu gaiTvaliswinebT iseT CamrTvels romeliC C2-kondensatorad 

sxvadasxva tevadobebs CarTavs, sesaZlebelia taimeris ramdenime 

fiqsirebuli drois dayeneba.R4-ma ar unda gadaaWarbos 5....7moms.  

  Радио, 2003,  № 03, с. 45   ??? 

 

57. martivi drois rele 

TuSiSvili giga  
     es mowyobiloba SeiZleba gamoviyenoT yvelgan sadac 

saWiroa romelime moyobilobis CarTva garkveuli droiT da Semdeg misi 

avtomaturi gamorTva . igi naCvenebia suraTze. SB1 Rilakze daWerisas C1 

kondensatori daimuxteba 12v-mde, Rilakze aSvebis Semdeg daiwyeba misi 

ganmuxtva R1 rezistorisa da VT1 tranzistoris bazuri wrediT. Sedegad 

tranzistori gaixsneba da K1 rele (РЭС10 შესრულებისPC4.529.031-04 da sxva 

12v muSa ZabviT) SeaerTebs kontaqtebs , 
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nax. 1 

kondensatoris ganmuxtvis Semdeg tranzistori Caiketeba da reles 

kontaqtebi ganirTveba,  aსeთ mdgomareobaSi mowyobiloba darCeba 

Rilakze Semdgom daWeramde. სqemaze naCvenebi nominalebisTvis miRebuli 

Sekavebis dro 5 wuTs შeadgens , misi gazrda an Semcireba kondensatoris 

SerCeviTaa შesaZlebeli.  

Радио, 2007,  № 06, с. 54 

                                                    

58. miaxlovebis indikatori 

TuSiSvili giga  
     moaxlovebis indikatori ubralo avtonomiuri mowyobilobaa, 

romlis gamoyenebac SesaZlebelia Tundac rogorc dacvis mowyobiloba. 

igi sinaTlis signals gvaZlevs masTan adamianis an cxovelis 

miaxlovebaze. Antenis Sesabamisi Zomebis SemtxvevaSi. 

mowyobilobis muSaobis principi dafuznebulia imaze rom 

eleqtruli denis nebismier gamtarSi eleqtruli velebi aRZraven 

Zabvas.gamtarTan raime  sxeulis miaxlovebisas aRzvris done rogorc 

wesi izrdeba. mowyobilobis sqema naCvenebia nax.1-ze  SA1 RilakiT kvebis 

CarTvis dros, C1 kondensatori ganmuxtulia, amitom VT2 tranzistoris 

arxis winaRoba didia, HL1 Suqdiodze kvebis Zabva ar miewodeba da igi ar 

anaTebs , WA1 antenasTan raime sxeulis ararsebobis dros masSi aRZruli 

denebi Zalian mcirea da VT1 tranzistoris arxis winaRoba ramdenime 

kilooms Seadgens.amitom  Vd1 diodis anodze Zabva voltis measedia da 

C1 kondensatori ar imuxteba, aseT mdgomareobaSi mowyobiloba 

daaxlovebiT 17mka-s moixmars. 

 

 

 nax. 1 
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WA1 antenad gamoyenebulia Snuris naWeri , masTan raime obieqtis 

miaxlovebis dros masSi mgrZnobeloba izrdeba da R1 rezistoris 

gavliT VT1 ranzistoris Camkets cvladi zabva miewodeba, am Zabvis 

mixedvit icvleba VT1 tranzistoris arxis winaRoba, uaryofiT 

naxevartalRaze es winaRoba umniSvnelod mcirdeba,   dadebiTze ki 

sagrZnoblad izrdeba, roca arxis winaRoba ramdenime aTeul kilooms 

gadaaWarbebs  VD1 diodis anodze Zabva gaizrdeba igi gaixsneba da 

daiwyeba C1 kondensatoris damuxtva, arxis winaRobis SemcirebasTan 

erTad VD1 diodi daixureba da C1 kondensatori R2 rezistoriT 

ganimuxteba, ramdenadac R3 rezistoris winaRona R2-isaze naklebia , 

damuxtvis deni aRemateba ganmuxtvis dens  da C1 kondensatorze izrdeba 

Zabva, rodesac Zabva VT2 tranzistoris gaxsnis Zabvas gadaaWarbebs(0.8...3v)  

misi arxis winaRoba Semcirdeba da HL1 Suqdiods miewodeba Zabva, igi 

daiwyebs gamonaTebebs 1.5...3hc sixSiriT da gvamcnobs rom antennas C1 

kondensatori R2 rezisToriT ganimuxteba , tranZistori VT2 Caiketeba 

da Suqdiodic gaCerdeba. 

 M 

nax. 2 

 

owyobilobis umravles detals , batareisa da CamrTvelis garda , 

amontaJeben calmxrivfolgirebul minateqstolitis plataze, romlis 

naxazic naCvenebia nax.2-ze.  gamoyenebulia МЛТ rezistorebi C2-33. C1 

kondensatori K10-17, KM-6, oqsiduri C2 kondensatori importuli, . Д2Б 

diodis Secvla SeiZleba Д9Ti nebismieri asoiTi indeqsiT, КП103М1 

tranzistoris Secvla SeiZleba ЛП1032Д,2П103Д-iT,  КП540А  tranzistoris 

BS170P-iT , Suqdiodi yviTeli feris naTebis cimcima L-56BYD-is  , 
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wiTeli feris naTebis cimcima L-56BID-Ti. gamodgeba aseve  ara cimcima 

Cveulebrivi Tumca am SemTxvevaSi denis SemzRudavi 510...750 omiani 

rezistori iqneba saWiro,  SA1 CamrTvewli nebismieri , magaliTad , MST-

102, SMTS-102. 

     WA1 antenas amZadeben sqeli (0.8...1.2mm)diametris izolirebuli 

50...60sm spilenZis mavTuliT, romelsac kitxvis niSnis formas aZleven 

nax.3. mas platis metalizirebul nawilze amagreben M3 SurupiT , 

amisTvis mavTulis Sesabamis bolos gadafxeken saizolacio masalas, da 

akeTeben “petls” 3,5mm  Siga diametriT, mowyobilobas kvebaven “kronaTi”  

an mimdevrobit SeerTebuli ori 3R12 batareiT. Platas batareasTan 

erTad Sesabamisi zomebis korpusSi aTavseben.  Korpusis kedelze 

aTavseben CamrTvels da naxvrets antenisTvis,  

 

P nax. 3 

 

indikatoris pirvelad CarTvis dros antennas acileben da zomaven 

moxmarebul dens , man ar unda gadaaWarbos 50...100mka-s. semdeg aerTeben 

antennas da amowmeben mowyobilobis muSaobas, kvebis CarTvis Semdeg 

Seizleba Suqdiodma gaanaTos , am SemTxvevaSi unda gaSordeT mas 0,5m-ze. 

Tu naTebebi ar wydeba indicators aSoreben sxva eleqtrul gamtarebs , 

da amcireben antenis zomebs, mowyobilobis mgrZnobelobis Secvla R3 

rezistoris 0,1...5,1mom farglebSi  SerCeviTaa SesaZlebeli, amisTvis R3 

rezistoris nacvlad ayeneben or cal 150kom-ian mudmiv da erT cvlad 4,7 

omian resistors, cocias dabrunebiT aRweven optimalur mgrZnobelobas. 

gamarTuli indikatori reagirebs masTan 50sm-Si adamianis gavlaze , aseve 

statikur eleqtrul muxtze. sinTeTikuri puloveris gaxdisas 1m-ze.         

 Радио, 2007,  № 06, с. 57                                             
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59. bgeriTi sixSiris martivi gamaZlierebeli 
TuSiSvili giga  

radiosamoyvarulo praqtikaSi xSirad gvxvdeba kiTxva martivi (1vt-

mde) xmis sixSiris simZlavris gamaZlierebelTan(xssg) dakavSirebiT,  

amisTvis xSirad iyeneben К174Н4Аб К174УН4Б mikrosqemebs, samwuxarod 

isini rigi uaryofiTi TvisebebiT gamoirCevian: 5,4v kvebis Zaba,da maRali 

arawrfivi gamrudebis koeficientiT, es Tavis mxriv arTulebs maT 

gamoyenebas mcire zomebis radio mowyobilobebSi. zemoT aRniSnuli 

uaryofiTi  Tvisebebi ar gaaCnia КР174УН31 

 

 

M nax. 1 

Mikrosqemas, ixileT naxazi. mowyobiloba minimalur gare 

elementebs Seicavs da ar saWiroebs gamarTvas, mowyobiloba gamoirCeva 

mcire harmonikebis koeficientit da uSvebs kvebis 2.1...6.6v Zabvamde 

cvlilebas,aRsaniSnavia rom normaluri muSaobisTvis datvirTva ar unda 

iyos 8 omze naklebi. 

 Радио, 2005,  № 12, с. 54. 

 

60. sensoruli gamomrTveli 

 

TuSiSvili giga  

SemoTavazebuli mowyobiloba Semosuli da gasuli adamianebis 

daTvlis xarjze, gansazRvravs im dros rodesac, Senoba carielia. 
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 romlis muSaobis dros SenobaSi yofna adamianebisTvis ara  

 

nax. 1 

 

misi gamoyeneba SeiZleba: Suqis avtomaturad gamosarTvelad, 

dacvis signalizaciis CasarTvelad, an iseTi mowyobilobebis 

CasarTvelad 

rekomendirebulia(mRrRnelebis ultrabgeriTi SeSinebis , 

dezinfeqciis ultraiisferi saSualebebis da a.S) 

 mowyobilobis sqema naCvenebia nax.1-ze. erT-erT sensorze xelis 

SexebiT, magaliTad E1 , qseluri aRZvris deni R1 rezistoriT 

miewodeba DD1.1 logikuri elementis Sesasvlels, elementis 

Sesasvlelze gaCenili impulsebi VD1 diodis gavliT muxtaven C1 

kondensators, rogorc ki am kondensatoris Zabva DD1.3 elementis 

gadarTvis zRvrul Zabvas gautoldeba , ukanasknelze dabali 

logikuri done dayendeba, es Tavis mxriv gamoiwvevs DD2.2 da DD2.3 

elementebze awyobili trigerze , DD2.2-is gamosasvlelis  maRal 

logikur doneze gadarTvas,es ki DD3 reversul mTvlels Sekrebis 

reJimSi. analogiurad E2 sensorze Sexebis dros, trigeris DD2.2-is 

gamosasvlelze  dabali logikuri done dayendeba, mTvleli ki 

gamoklebis reJimSi imuSavebs.    

Радио, 2006,  № 03, с. 37 
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61. samfaziani asinqronuli Zravebis brunvis 

sixSiris regulatoris srulyofa 

kirvaliZe nino  

     saubari wava konstruqciulad sakmaod rTuli mowyobilobis 

gamarTvaze, romelsac eZRvneboda Cemi statia “radio”, 2001, # 4 da 42,43-

ze. Aarsebobs saSualeba misi mniSvnelovani gamartivebisa, Tumca Zravis 

maqsimaluri simZlavris 20...30 %-iT Semmcirebis xarjze. 

   regulatoris mzlavri nawilis axali sqema moyvanilia suraTze, 

is cvlis originalis A1-A3 kvanZebs. M1 samfaza eleqtruli Zravis 

koWebi unda SeerTdes “varskvlaviseburad”, rogorc naCvenebia sqemaze. 

MmaTi “samkuTxedad” SeerTeba mocemul SemTxvevaSi dauSvebelia. samfaza 

impulsuri mimdevrobis formatori DD1-DD3 mikrosqemebze da kvebis 

kvanZi maT Soris, Zabvis gammarTveli + 300v, rCeba adrindeli. TumcaRa T1 

transformatoris III-V koWebi saWiro aRar aris.  

rodesac  VT4 tranzistori gaxsnilia, deni miedineba wredSi: 

wyaro +300 v Zravis koWa, da Sesadinar-gasadinaris monakveTi. 

tranzistoris daxurvis Semdeg, deni agrZelebs dinebas, koWasa da 

gaxsnil VD1 diodis-ze vardniT. danarCeni ori gadamrTveli (VT5 da VT6 

tranzistorebze) muSaoben analogiurad, magram fazis periodis mesamedis  

ZvriT. 

     VT1-VT3 tranzistorebis mimarT ZiriTadi moTxovnaa – maRali  

(aranakleb 50) da daaxloebiT erTnairi denis gadacemis 

koeficienti. sqemaze naCvenebi K315A tranzistorebi SesaZloa Seicvalos 

nebismieriT K315, K312, KT3102 seriidan, romelic akmayofilebs am 

moTxovnebs.  
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nax. 1 

     

   КП707В tranzistorebis nacvlad gamodgeba  КП707Г da       

КП707Д an romelime sxva n  arxiani, Sesadinar-gamosadinaris aranakleb 

350v dasaSvebi ZabviT da Zabvis cdomilebiT araumetes 8v. isini unda 

damontaJdes aranakleb 10sm2-ian Tboamridebze TiToeuli. Tu 

eleqtroZravs 200vt da meti simZlavre aqvs ufro didze. 

    samfaziani Zravis xangrZlivi muSaoba im SemTxvevaSi, roca 

brunvis sixSire normalurze dabalia, ararekomendirebulia, radgan aman 

SeiZleba miiyvanos gadaxurebamde da Zravis mwyobridan gamosvlamde.  

Радио, 2002,  №11, с. 41. 

 

62. sarCilavisa da drelis kvebis wyaro (II nawili, ) 

kilaZe vaJa  

gadatvirTvis moSorebis Semdeg, sawyisi wyaro dabrundeba muSa 

mdgomareobaSi. dauSvebelia, rom mas miaerTo damatebiTi сглаживающий 

kondesatori. uSualod diodis xids VD 2-VD5 , radgan dacva am dros ar 

imuSavebs agreTve ar iqneba dacva VD2-VD5 ,L2, C6, C7, R5 elementebis 

moSorebis Semdeg. amitom es elementebi sasurvelia gamoiyeno im 

SemTxvevaSic, rodesac gasvliTi Zabva 27B  ar gamoiyeneba. 

konstruqcia da detalebi 

 wyaros konstruqcia SeiZleba iyos TviTneburi, elementebis 

urTierT ganlageba plataze ki -ara kritikuli. termistori RK1-TP-15. 
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yvela rezistori –MЛТ, ОМЛТ an C2-23, oqsiduri kondesatorebi: C3-K50-

27 an analogiuri importuli, C6-K50-35. danarCeni kondesatorebi –firis 

K73-17.  dioduri xidi КЦ402А(VD1) SevcvaloT K407A an importuli BR36 –

iT. maRalsixSiris diodebi KD2997A-iT. maTi siTbos gamomyofTan dayeneba 

ar aris aucilebeli. sakvanZo tranzistorebi KT809A (VT1, VT2) SeiZleba 

SevcvaloT KT812A, KT826A-KT826B, KT845A-iT. maTi dayeneba 

siTbogamomyofTan aris saWiro yoveli 50 sm 2 farTiT. tranzistorebis 

dayeneba SeiZleba saerTo TbogamomyofTan ara nakleb 100 (sm2) farTisa 

dieleqtruli Tbogayvanilobis gamoyenebis aucileblobiT. yvela 

transistors ar SeuZlia imuSaos zvavur reJimSi , amitom SeiZleba 

gaCndes VT3 tranzistoris SerCevis aucilebloba. ufro gamosadegia 

KT315Г tranzistori , uaresi SedegiT gamoiyeneba KT315Б, am seriis 

tranzistorebi  sxva arsobrivi indeqsebiT jobia ar gamiyenoT. 

 orSexveviTi droseli L1 daxveulia rgolze alsiferisgan 

K28x16x9 zomiT, misi daxvevebi Seicavs 315  витков mavTuls ПЭВ-20б3 

daxvevebi sando da izolirebuli unda iyos erTmaneTisgan. droseli L2 

gamoyenebulia gamzadebuli qseluri filtrisagan Zveli ЭВМ ЕС 1060, 

romelsac aqvs niSani 4777026, misi damzadeba SeiZleba damoukideblad , 

Tu daaxvev 13 mavTulis daxvevas ПЭВ-2 1,2 rgolze K20x10x5 feriTisagan  

M2000HM-A. am droselis induqtioba daaxloebiT 190 мкгню tolia. 

 transpormatorebis daxvevisaTvis gamoyenebulia  mavTuli ПЭВ-

2. transformatori T1 daxveulia rgolze K45x28x8 feritisagan M2000HM1-

17. 

1) daxveva Seicavs mavTulis daxvevis 315 0,6mm. diametriT. 11 Sexveva 

Seicavs 22 mavTulis daxvevas 0,6 mm diametriT. 111 daxveva samseqciuria : 

marcxena sqemis mixedviT seqcia Seicavs  mavTulis  79 daxvevas 1,2 mm 

diametriT, saSualo mavTulis 10 daxvevas 1 mm diametriT da marjvena 208 

mavTulis daxvevas 1,6 mm diametriT. transformatori rgolze K20x10x5 

feriTisagan M2000HM –A mavTuliT 0,3mm diametriT. lll Sesaxvevi Seicavs 7 

daxvevas da 1 da 11 gadasaxvevi -eqvs-eqvs daxvevas. 

 awyobas iwyeben montaJis Zirfesviani SemowmebiT, Tan yuradReba  

unda miaqcio transformatoris fazirebas. Tu konstruqciaSi 

gamoyenebulia gasworebuli detalebi da montaJi Sesrulebulia 

uSecdomod maSin wyaro unda amuSavdes maSinve, CarTvis Semdeg. 
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 pirveli CarTvis win aSoreben drosel L2 da SeaerTeben 

miliampermetrs cvlilebadi denis TanmimdevrobiT wyarosTan erTad. Tu 

CarTvis Semdeg generacia ar gaCndeba , unda Secvalo tranzistori VT 3. 

generaciis gaCenis Semdeg miliampermetrma  unda aCvenos denis 14 MA.  Tu 

deni ramdenjerme naklebia an metia, wyaro dauyovnebliv unda gamorTo 

da Seamowmo rezistoris R3 winaaRmdegoba da transformatorebis T1 da 

T2 gadaxvevebis swori CarTva. Semdeg gasasvlelTan 36 B-s miaerTeben 40 

vati simZlavriT gacxelebis (накаливание) naTuras. Tu naTura gaanaTebs , 

wyaros gamorTaven da amowmeben VT1 da  VT2 tranzistorebis Tbobas. maTi 

korpusebis temperatura ar unda aRematebodes 50°- ss. 

 Semdeg aremonteben drosel L2-s, miaerTeben gacxelebis naTuras  

mudmivi Zabvis 27 B gasasvles da xelaxla CarTaven wyaros. droselis L2 

induqciis SecvliT( magaliTad, masTan erTad kidev erTi droselis 

TanmemdevrobiT SeerTeba  daaxloebiT igive induqciiT), rwmundebian 

imaSi, rom wyaros SixSiris Secvla  damokidebulia  L2    induqciaZe  

(cvlileba didi ar iqneba- ramdenime  10-100 gerci). agreTve unda 

darwmundeT imaSi, rom SixSire icvleba C6 kondesatorebis емкости 

cvlilebisas. 

 Semdeg gasasvlel 27 B naTuris nacvlad SeaerTeben reostats 

winaaRmdegobiT 50 omis simZlavriT gafantviT ara nakleb 100 BT, 

TanmimdevrobiT SeerTebuli mudmivi denis ampermetrs . paralelurad am 

gasasvlels miuerTeben voltmetrs. reostatis maqsimaluri 

winaaRmdegobis dadgenisas , rTaven wyaros. gasasvleli Zabva unda 

aRematebodes 27B. reostatis winaaRmdegobis Semcirebisas, unda unda 

daakvirde voltmetris Cvenebebs da sakvanZo tranzistorebis gaTbobas. 

mxolod frTxilad! maTi korpusebi aris maRali Zabvis qveS. reostatis 

winaaRmdegobis 7 DM moxdeba generaciis gadagvarebis cvalebadobis 

CaSla. am dros gasasvleli deni da Zabva Semcirdeba nulamde da wyaro , 

romelic xarjavs qselidan dens 0,8 MA mde reostatis ramdenime wamis 

CarTvis Semdeg. gardamqmneli unda Sevides generaciis reJimSi, rac 

emsaxureba swori funqcionaluri dacvas gadatvirTvaze. 

 Tu gaqvT cvalebadi denis miliampermetri gansazRvruli 

sixSiriT gadagvarebis maqsimaluri sixSiriT (40кГц) sasurvelia gazomoT 

deni wertilebSi, romelic naCvenebia sqemaSi. transformatoris T1 
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gadaxvevis 1 deni jaWvSi unda iyos 34 MA Tavisufali svlis reJimSi. 

deni rezistoris R3 qselSi (jaWvSi) arsebiTad ganxvavdeba 120 MA, magram 

nebismieri datvirTvis simZlavre is SeiZleba aRematebodes -------------- 

  bolos Seudgebian yvelaze mniSvnelovan gamocdas- mokle 

CarTvis mdgradobis Semowmebas. nebismieri gasasvlelis Camketisas 

SeiZleba moxdes generaciis garRveva da misi moSorebis Semdeg-generacia 

unda aRdges. Tu yvelaferi ase gamovida , SeiZleba CavTvaloT, rom 

wyaro normalurad muSaobs. 

 mowyobis meore varianti Seefereba SemTxvevas , rodesac 

aucilebelia gamokvebo mxolod paialnikebi, mudmivi Zabva ar aris 

saWiro, am SemTxvevaSi wyaro SegviZlia gavamartivoT, Tu movaSorebT 

VD2-VD5, L2, C6,C7, R5 elementebs. magram dacva ar imuSavebs, amitom 

saWiroa sxva dacva , romelic aRwerilia (3), romlis ZiriTadi elementi 

droselia. am drosels miuerTeben TanmimdevrobiT datvirTvas ( yovel 

gasasvlels –calke drosels). aseTi dacvis moqmedebis principi 

mdgomareobs SemdegSi: denis gazrdisas, romelsac xarjavs datvirTva, 

izrdeba gadagvarebis sixSire, Sesabamisad izrdeba droselis induqturi 

winaaRmdegoba. SeerTebis yvelaze mZime SemTxvevisas generaciis gasvlis 

sixSire izrdeba 40  кГц. datvirTvaze Zabvis dacema mcirdeba da 

droselze izrdeba, amitom wyaro am reJimSi SeiZleba iyos didxans. 

magram unda SevniSnoT am SemTxvevaSi gardamqmneli aris sinusoidaluri 

rxevebis mZlavri generatoris  reJimi. sakvanZo tranzistorebi Sedian 

samuSao saxazo reJimSi, is maTTvis yvelaze mZimea. amitom  siTbos 

gamomyofis farTo zedapiris gaciveba, romelzedac dayenebulia sakvanZo 

tranzistorebi , unda iyos ara nakleb 200 sm kvadratisa datvirTvis 

maqsimaluri simZlavre 100 BT da ara nakleb 100 sm kvadratis, Tu 

datvirTvis simZlavre ar aRemateba 50 BT –s. 

 droselis konstruqciasa da mis induqcias aqvs didi 

mniSveneloba dacvis swori funqcionirebisaTvis.  damcav drosels 

arxeven на альсиферовом rgolis magnitis mavTulze, gadaxvevis витки 

Tanabrad nawildeba rgolze. rac ufro metia gasvliTi Zabva , miT meti 

unda iyos droseis induqcia. ZabvisaTvis-36B daaxloebiT 8мкГн tolia (24 

mavTulis gadaxveva ПЭВ-20,8 rgolze K24x12x5), ZabvisaTvis-127 B 

daaxloebiT 0,32 мГн( mavTulis gadaxveva ПЭВ-2 0,41 mm. rgolze K24 x14 x7. 

gadaxvevis saboloo ricxvs SearCeven denis maqsimaluri datvirTvis 
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awyobis procesSi. zusti ricxvis gansazRvris Semdeg unda daaxvio kidev 

ramdenime bruni es gazrdis kvanZis dacvis imedobas simyares cvlilebis 

dros magnitogayvanilobis masalaSi da agreTve Zabvis gazrda kvebiT 

qselSi. ar SeiZleba feritis gamoyeneba magnitogayvanilobisTvis, radgan 

gaTbobisas misi induqcia Semcirdeba, rac gamoiwvevs denis datvisrTvis 

Semdeg gazrdas ( gansakuTrebiT Camketisas) sakvanZo tranzistorebis 

mwyobridan gamosvlamde.  

 unda aRiniSnos, rom Tumca dacvis xerxi kvebis impulsuri 

wyaros Tanmimdevruli SeerTebiT droselis datvirTvasTan erTad jaWvSi 

cvlilebadi deni martivia, mas aqvs nakli: gardamavali procesebis dros 

droselze Cndeba Zabvis didi gamoyofa, amitom aseTi xerxi 

rekomendirebulia mxolod mowyobilobis kvebisas, romelic ar aris 

mgrZnobiare xanmokle Zabvis cvlilebisas. mag: paialnikebsa da 

gamaTbobel elementebze damcveli droselis gavlenis gamo gardaqmnis 

generaciis reJimze xdeba denis impulsuri frontebis xangrZlivobis 

gazrda комутирующие tranzistorebis meSveobiT da xdeba wyaros 

energetikuli daxasiaTebis gauareseba dawyebiT variantTan SedarebiT 

 ( VD2-VD5,L2, C6,C7, R5). КПД mowyobilobis odnav gadidebisas, 

SeiZleba gamoviyenoT damcveli droselebi magnitogayvanilobisY gareSe. 

 

 

nax. 1 

Радио, 2005,  №3, с. 31,32. 

 

 

 

63. maZlierebeli satelefono aparatisaTvis 
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kilaZe vaJa  

Tu adamians smena dauqveiTda, misTvis ufro Znelia telefoniT 

sargebloba. nu raTqmaunda SeiZleba Seisyidos yuris aparati,magram igi 

ar Rirs iafi da yvelgan ar iyideba.gacilebiT advilia Cveni xelT 

arsebul aparats davamagroT gamaZlierebelida amiT problema 

mogvarebulia. 

 Ppirvel naxatze mocemulia sqema aparatis ,,tulani’’ damzadebuli 

pnr .moxvedrili mwarmoebelTan.mis SesaerTeblebTan X1 X2 uerTdeba 

telefonis kabeli ise rom SesaerTeblebze iyos simZlavris 

kolaruloba sulac ar aris saWiro volmetriT gazomva simZlavris 

SesaerTeblebze,sruliad sakmarisia igi gavzomoT 8 da 9 

gamoyvanebze,miyvanil telefonis yurmilTan.rogor aris sworad 

agebuli.iqidan gamomdinare unda avirCioTtranzitori gamaZlirebeli 

kaskadisTvis.sqema gamaZlierebelis mocemulia 2 naxazze.Zneli araa 

SevamCnioT,rom telefoni BF1-is yurmili SeerTebulia gamomavalTan 

gamaZlierebel kaskadze.10 gamomavalTan ki rezisori romliTac 

aregulireben xmis simZlavres abonentTan saubrisas akumulatorTan 

cvalebadi rezistoris signali miemarTeba gamyofi kondesatoridan 

gamaZlierebel kaskadze.Sesrulebuli tranzitorze gadaadgileba 

tranzitoris gzaze xdeba rezisoriT .kvebis daZabuloba kaskadze ixsneba 

kondesatoridan,romelzec xvdeba ara mxolod wamieri daZabuloba 

aramed diodoni cvalebadi daZabuloba mikrofonze laparakis drosamis 

garda VD2C3 wyalobiT qreba mowobilobisTvis TviT ganvladoba 

akustirebuli kavSiris gamo SesaZlebeli naxtomis kvebiT magaliTad 

vtqvaT gamorTvis SemTxvevaSi misi winaaRmdegoba unda iyos telefonis 

winaaRmdegobis toil. Rom ar davarRvioT aparatis muSaobis reJimi. 
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Nnax. 1 

 

Nnax. 2 

Радио, 2003,  № 12, с. 52 

 

64. lazeruli distancuri marTva 

kinwuraSvili gurami 

sinaTlis wyaro lazerul maCvenebelSi- naxevrad mkvlevi lazeri- 

viwro TiTqmis gauSlel sxivs qmnis. maCvenebliT warmoqmnili kaSkaSka 

sinaTlis laqis diametri ramdenime aTeuli metris manZilzec ki ar 

aRemateba ramdenime santimetrs. es saSualebas iZleva damoukidbelad 

distanciurad marToT ramdenime mowyobiloba, amisTvis signalebis 

yovelgvari kodirebis gareSe, ubralod sxivis maCvenebli unda 
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daumiznoT saWiro fotomimRebs. amis 

gakeTeba Cveulebrvi ik manaTobeli 

diodebis an gamacxelebeli naTuris 

saSualebiT praqtikulad SeuZlebelia.  

lazeruli maCvenebliT signalebis 

gadacemis mimRebis sqema mocemulia nax. 

1. fotodiodebis BL 1 magivrad 

gamoyenebulia Cveulebrivi Suqdiodi 

АЛ307БМ, romelsac gaaCnia, rogorc 

gairkva, sakmarisi mgrZnobeloba 

lazeruli gamosxivebis mimarT. 

samamulo Suqdiodis nacvlad ucxouris 

dayenebis cda warmatebiT ar dasrulda. tranzistorze VT1 awyobilia 

sawyisi gardamqmneli. xarvezebisagan icavs kondensatori C3. Tvladi 

trigeri DD1.1 cvlis Tavis mdgomareobas C Sesvlisas Zabvis donis 

yoveli dadebiTi vardnisas.  

roca trigeris done pirdapir gamosavlelSi maRalia, misgan 

mowodebuli Zabva xsnis savele tranzistors VT2, romlis marTvac 

datvirTviT xdeba, is CarTulia tranzistoris arxis jaWvSi. jaWvi  

ნ

ა

ხ. 

1 

 

 

nax.2 

nax. 2 gamosaxulia     mowyobilobis calmxrivi sabeWdi plata, 

romelic SeiZleba damzaddes folgirebuli minateqstolitisagan 

sisqiT 1,5 -2 mm.   

12v Zabvis miwodeba xdeba nebismieri stabilizirebuli sinaTlis 

wyarodan, galvanuri an akumulatoruli batareisgan. mowyobilobis 

mier gamoyenebuli deni, Zalian cotaa. savele tranzistori VT2, 

romelic miTiTebulia sqemaze saSualebas iZleva marTos datvirTva, 

romelic gamoiyenebs dens 8a-mde  500v –mde Zabvisas. TavisTavad aseTi 
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datvirTvisas saWiro xdeba kvebis calke wyaro. Tu es cvladi denis 

qselia, maSin nakadis ubani-tranzistoris savele wyaros rTaven 

datvirTvis gaxleCis jaWvSi dioduri gasasworebeli xidis meSveobiT 

Sesabamis datvirTvaze da denze, romelic Zabvis komutirebuli 

tranzistorebis mier uzrunvelyofs saTanado polarulobas: plusi- 

nakadze, minusi-wyaroze. datvirTvis Zabvaze 1,5 a meti tranzistori VT 

2 unda momaragdes gamaTbobeliT. Tu sakmarisia patara simZlavris 

datvirTviT marTva, maSin tranzistori VT 2 SeiZleba iyis naklebad 

mZlavri.  

Suqdiodebi HL1-HL3 saWiroa bnel SenobaSi moxerxebulad 

“damiznebisTvis”. maT aTavseben arc ise didi tolgverda samkuTxedis 

Tavze fotomimRebis BL1 garSemo. datvirTvis CasarTavad, sakmarisia 

“movxazoT” foTomimRebi maCveneblis sxiviT. aseTi ganmeorebiTi 

operacia datvirTavs gamorTavs.  

mowyobiloba muSaobas iwyebs fotomimRebis ganaTebisas –

Suqdiodebis lazeruli maCvenebliT manZilidan 3 m-mde, ar reagirebs 

Cveulebriv dRis ganaTebaze da SedarebiT sust ik gamosxivebaze 

standartuli Kksx (Tu, ra Tqma unda pults ar mivitanT axlos 

fotomimRebTan). Tu aseTi manZili namdvilad arasakmarisia, maSin 

Suqdiodi SeiZleba SevcvaloT ufro mgrZnobelobiTi “namdvili” 

fotodiodiT, magaliTad, ФД 256. manZili izrdeba minimum 5 m-mde. ufro 

didi manZilidan marTvis SesaZleblobis Semowmebas ar iZleva Senobis 

moculoba. 

 

 

65. kompiuteruli garnituris SeerTeba  

kinwuraSvili gurami 

     bevr radiomoyvaruls  uCndeba  kiTxvebi  importuli 

transiverze kompiuteruli garnituris SeerTebis Sesaxeb.   problema 

warmoiqmneba imis gamo, rom Cveulebrivad transiverTan erTad 

gamoiyenewba dinamikuri mikrofonebebi, kompiuterul aqsesuarebSi ki 

gamoiyeneben eleqtronuls.  
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     magram rogorc aRmoCnda kompiuteruli  garnituris 

SeerTeba transiverTan SesaZlebelia da sakmaod advilicaa. amisaTvis 

saWiroa aewyos  gadamyvani,  romlis sqemac mocemulia nax. 1 – ze.  

 

nax. 1 

      aseTi gadamyvani SeiZleba gamoviyenul iqnas Yaesu 

transiverTan samuSaod, magram        SesaZlebelia gamoviyenebul 

iqnas  sxva  formis  transiverebTanac (TviToeul gasarTSi aris 

gamomyvani 5 v – is ZabviT) da TviTnakeT transiverebTanac ki.   

     sqemaSi gamoyenebuli    XS1 _ Jeck 3,5 mm Stereo bude aRebulia 

Zveli kaseturi pleeridan platis patara nawilTan erTad. 

rezistorebi da  C1 kondensatori  damontaJebulni arian  platis  

sapirispiro  mxares gasarTis gamomyvanebTan.  plata SeerTebulia  

XS2 gasarTTan (romelic aRebulia Cveulebrivi saStato 

mikrofonisgan) 7...8 sm-is sigrZis orwveriani ekranirebuli gamtaris 

nawyvetiT,  romlzec  wamoacmeven 2-3 feritis rgols da fiqsacias 

ukeTeben mas izolentiT an TermogamZle miliT.   

     gamoyenebisas  gadamyvani    Cip - elementi  SeiZleba  

davamontJoT  uSualod XS2-is  korpusSi.  C2 kondensators  ayeneben 

im  SemTxvevaSi,  Tu garniturze aRiZvrebian  maRali sixSiris 

xelSeSlebi. agreTve sasargebloa  3-4 - xviis  daxveva feritul 

rgolze da Mmisi CarTva garnituridan kompiuterisaken mimavali 

gamtaris magivrad, gulanad SeiZleba gamoyenebul iqnas feriti 

kompiuteris kvebis wyarodan.  gadamyvanis  aswyoba xdeba rezistor  

R2 - is  SerCeviT, imgvarad, rom Zabvis damyofis Sualedur wertilSi,  

gaTiSuli  garnituris SemTxvevaSi,   Zabva iyos    1.65...1.9 volti. 
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wyaro: Радио, 2005,  № 3 с. 71. 

     

66. mikrotalRuri Rumelis gamosxivebis 

indikatori 

kelixaSvili anzori  jg. 608.021 

farTod gavrcelenuli  sayofacxovrebo  mikrotalRuri Rumeli 

mwarmoeblis mier aris sertificiorebuli, rogorc momxmareblisaTvis 

usafrTxo Rumeli. da marTlac umravlesi mikrotalRuri Rumelis 

gamosxivebis done qarxnidan gamoSvebisas, mniSvnelovnad dabalia 

daSvebuli sanitaruli normebis mixedviT. magram xangrZlivi 

eqspluataciis Semdeg Rumelis gamacxelebeli  kameris karis gamagreba 

sustdeba, mas da korpuss Soris Cndeba napralebi. gamosxivebis zrdas 

xels uwyobs agreTve  sakvebi produqtebis narCenebis Sewebeba karis 

korpusTan kontaqtis adgilas. da bolos,  gamosxiveba SeiZleba mkveTrad 

gaizardos arakvalificirebuli remontis Semdeg. 

SemoTavazebuli ubralo indikatoriT, ra Tqma unda SeuZlebelia 

mikrotalRuri Rumelis sanitarul normebTan Sesabamisobis xarisxis 

zusti dadgena, magram is SeiZleba daexmaros gamosxivebis matebis donis 

droul aRmoCenas. 

indikatoris sqema mocemulia suraTze.  

 

 

  

VD1 diodi signalis deteqtoria, romlis gaTvlaze mimarTulia  

mikrotalRuri gamosxiveba.  wyvili moxveuli  mavTulebis   
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induqciuroba da simZlavre, romelic diods aerTebs mowyobilobis 

danarCen elementebTan, skmarisia maRali sixSiris komponent 

prodeqtiuli signalis filtraciisaTvis. mis garSemortymulobas 

aZlierebs kaskadi O� DA 1.1. ze. mikrosqemis LM 324( misi  Seicvala 

SeiZleba K1401��2, ��435��2 da sxva analogiurebiT) gamoyeneba, romelsac 

SeuZlia Semomavali Zabvis dros imuSaos, miaxlovebuli  uaryofiTi 

potenciuri kvebis saltesTan, SesaZlebeli gaxada nulovani jaWvis  

gadaadgilebis moSoreba da gadamcemis sqemis mniSvnelovnad 

gaubraloeba. 

mikrotalRuri Rumelis magnetroni generirebs  Rumelis vibracias 

momdevno 50gc sixSiriT, aseTive sixSire aqvT O� impulsebs gasvlis 

dros. Tu maTi amplituda aRemadeba zogierT sazRurble mniSvnelobas, 

inTeba Suqis diodi HL1,  romelic O� gasasvlelTan aris mierTebuli VT1 

tranzistorze emiteruli  ganmeorebliT.  mowyobilobas kvebaven 

galvanuri elementebis GB1 batareebiT  9B- „korona“  ZabviT an misi 

msgavsiT. Rilaki  SB1- kvebis gamomrTvelia. 

sayofacxovrebo mikrotalRuri Rumelis Semowmebisas deteqtori 

mdebareobs  misi gamosxivebis uaxloes zonaSi. veli aq gamoikveTeba  

araregularulobiT da brtyeli talRis  ararsebobiT. am situaciaSi 

indikatorisTvis optimaluria mokle eleqtro (talRis gacilebiT 

dabali sigrZis) antena. amis gamo antenis xarisxSi gamoiyenebulia TviT 

VD1 diodis gamyvanebi. korpusze is mimagrebulia avtokalmiT  da 

SeerTebulia indikatorTan moqnili ormarTuliani kabeliT.  

unda iTqvas, rom SemoTavazebuli indikatori sakmaod 

farTozoliania. is mgrZnobiarea ara marto mTavarze ( sixSire - 2450 mgc, 

talRis sigrZe- daaxloebiT 12sm),  aramed umaRles harmonikebTan 

magnetronis gamosxivebis mimarTebaSi,  meoTxe da mexuTes  CaTvliT ( 

Sesabamisad sixSireebi 9800 da 12250 mgc). umaRlesi harmonikebi 

yovelTvis monawileobas iReben speqtrSi da xSirad mniSvnelovani 

wvlili SeaqvT saerTo gaJonvaSi. mikrotalRurma Rumelma, romelic 

asxivebs umaRles harmonikebs, SesaZloa Seuqmnas seriozuli dabrkoleba 

satelitur  telemauwyeblobas.  

VD1 xarisxSi vargisia saxvadasxva saxis deteqtoruli da Sereuli 

radiotalRuri diodebi,  romlebic gankuTvnilia 1000 mgc met sixSireze 

samuSaod. yoveli maTganisaTvis sasargebloa  optimaluri datvirTvis 
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winaRobis (rezistori R1) SerCeva, romelic uzrunvelyofs umaRles 

mgrZnobelobas.  

���  diodma karki Sedegi aCvena. ruporuli anteniT �4 -79 

generatoriT da M3-54 simZlavris sazomiT aRWurvil stendze 

Catarebulma cdeba  gamoavlina, rom  Suqis diodi HL1 iwyebs naTebas 

simZlavris 2....3 mk vt/sm2  nakadis  simWidrovis dros. 

TiTqmis aseTive mgrZnobeloba miRebulia Semcvleli  �405 diodTan. 

magram droTa ganmavlobaSi misi deteqtoruli Tvisebebi ganicdis 

degradacias, dabali sixSireebis dros an mudmiv denze, magaliTad 

diodis Semowmebisas ommetris saSualebiT amis SemCneva SeuZlebelia. 

amerikuli standardebis Tanaxmad, simZlavris nakadis simWidrove 

daSvebuli 2,5 mk vt/sm2   Rumelidan 70 sm manZilze, xolo 5 sm manZilze 

is ar unda aRematebodes 1mk vt/sm2.  

samamulo normebi iTxovs, rom es maCvenebeli arsad ar 

aRebatebodes 10 mk vt/sm2. praqtikulad indikatoris Suqis diodi inTeba 

gamarTuli Rumelidan 5...10 sm manZilze. 

 

67. kvebis wyaroebis datvirTvis universaluri 

eqvivalenti 

kelixaSvili anzori 

     kvebis wyaros gamocdisas aucilebelia datvirTvis 

eqvivalenti, romelic uSvebs denis moxmarebis Tanabar regulirebas. am 

mizniT datvirTvis elementebad tradiciulad gamoyenebuli 

reostatebis nacvlad warmatebiT iyeneben mZlavr tranzistorebs, 

romlebic uzrunvelyofen mniSvnelovan upiratesobas masisa da 

gabritis mxriv. Tumca, gamocdis procesSi datvirTvis elementebi 

cxeldeba. maTi parametrebis temperaturuli dreifi aZnelebs gamocdis 

Catarebas.  SenmoTavazebul mowyobilobaSi denis gatareba datvirTvis 

elementSi stabilizirebulia, amitomac is praqtikulad ar ganicdis 

temperaturul dreifs da ar aris damokidebuli gamocdili wyaros 

Zabvaze, rac Zalian mosaxerxeblia datvirTvis monacemebis 

dafiqsirebisas da sxva, gansakuTrebiT xangrZlivi gamocdebis 

Casatareblad. datvirTvis eqvivalentis daxmarebiT SesaZlebelia ar 

mxolos stabilizirebuli da arastabilizirebuli kvebis blokebis 
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Semowmeba, aramed batareebisac (galvanuri, akumulatoruli, mzis da 

a.S. ) 

 

     mowyobiloba aucilebelia kvebis blokebis gamocdisas da 

daregulirebisas. is Canacvlebs datvirTvas mudmivi da cvladi 

rezistorebis nakrebis saxiT. 

 

 

datvirTvis eqvivalentis sqema naCvenebia naxazze 1. muSaobis 

principiT is warmoadgens denis wyaros, romelic imarTeba ZabviT 

(ИТУН) datvirTvis eqvivalenti aris mZlavri velis transzistori VT1 

IRF3205, romelic uZlebs 110 a-mde dens, 55 v-mde Zabvas da 200 vt-mde 

gafantul simZlavres. rezistori R1 – denis indikatoria. rezitoriT 

R5 cvlian dens rezitori R2-Si da Sesabamisad masze Zabvas, romelic 

tolia Ukv. R2/(R2+R3+R5), sadac  Ukv. - kvebis Zabvaa. OY DA1-ze da 

tranzistorze awyobilia gamZlierebeli uaryofiTi uku-kavSiriT am 

tranzistoris wyarodan mainvertirebel Sesasvlel OY-ze. OOC-s 

moqmedeba gamovlindeba imiT, rom OY-s gamosasvlelze Zabva iwvevs iseT 

dens VT1 tranzistoris gavliT, rom Zabva rezistorze R1 udrides 

Zabvas rezistorze R2, amitomac rezistori R5-iT aregulireben Zabvas 

rezistorze R2 da Sesabamisad dens datvirTvis gavliT (tranzistori 

VT1), romelic udris Ukv. R2/[R2+R3+R5], sanam OY imyofeba xazovan 

reJimSi, denis miTiTebuli mniSvneloba VT1tranzistoris gavliT ar 

aris damokidebuli arc misi gamosvlis Zabvaze, da arc tranzistoris 

parametrebis dreifze misi gacxelebisas.  wredi R4C2 Trgunavs 

tranzistoris TviTagznebas da uzrunvelyofs mis mdgrad muSaobas 

xazovan reJimSi. mowyobilobis kvebisaTvis aucilebelia Zabva 9. . . 12 v, 

romlic aucileblad unda iyos stabiluri, radganc masze 
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damokidebulia datvirTvis denis stabiluroba. deni, romelisac 

moixmars mowyobiloba, ar aRemateba 10 ma-s.  

     konstruqcia da detalebi 

     mowyobilobaSi gamoyenebulia detalebi zedapiruli 

montaJisaTvis, romlebic ganTavsebulia calmxrivad folgirebuli 

minateqstolitisagan damzadebul beWdur plataze (nax. 2). platis 

fotografia detalebiT naCvenebia naxazze 3. plata tranzistorTan 

erTad dayenebulia erT gamagrilebel radiatorze. tranzistors 

amagreben gamagrilebel radiatorze xraxniT. dasaSvebia platis 

miwebeba gamagrilebel radiatorze meti meqanikuri simtkicisaTvis. 

umartivesi gamagrilebeli radiatoris damzadebisas firfitis saxiT 

misi farTobi ar unda iyos naklebi  100 . . .150sm2-ze 10vt gafantul 

simZlavreze.  efeqturobis asamaRleblad xangrZlivi gamocdebisas 

SeiZleba ventilatoris gamoyenebac. rezistori R1 Semdgaria cxra 

winaRobisgan, TiToeuli 0,1 omi (TiToeuli simZlavriT- 1 vt), 

romlebic CarTulia parlelurad da mimdevrulad, rogorc naCvenebia 

nax. 2-ze. danarCeni mudmivi rezistorebi – standartuli zomiT 1206 da 

simZlavriT 0,125 vt. cvladi rezistori R5–СПО, СП4. kondensatori – C2K 

10-17B, danarCenebi-tantaliumis. 

 

 

zedapiruli montaJis komponentebis magivrad SeiZleba 

Cveulebrivebis gamoyenebac, magram saWiro gaxdeba beWduri platis 

gabaritebisa da topologias Secvla.  kondensatori C1-is nominaluri 
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Zabva ar unda iyos gamosacdeli wyaros Zabvaze naklebi.  kondensatori 

C2-is dayeneba saWiroa uSualod tranzistori VT1-is gamosasvlelebze. 

mowyobilobaSi gamoyenebulia OY LM358AM korpusSi SO-8 zedapiruli 

montaJisaTvis. sxva OY-s gamoyenebis SemTxvevaSi unda iqnas 

gaTvaliswinebuli, rom misi kveba am mowyobilobaSi erTpolarulia, 

amitomac is unda iyos qmedunariani nulovan Zabvaze orive 

Sesasvlelze. velis tranzistoris Canacvlebisas iyaviT yuradRebiT: am 

mowyobilobisaTvis gamosadegia firma IR-s tranzistorebis umetesoba, 

magram zogierTi maTgani SeiZleba arastabilurad muSaobdes. 

maRalvoltiani tranzistoris gamoyenebiT SeiZleba TiTqmis 300v-mde 

Zabviani kvebis wyaroebis Semowmeba, magram aseTi tranzistoris arxis 

winaRoba Ria mdgomareobaSi SeiZleba ramdenimejer aRematebodes R1 

denis indikatoris winaRobas, ramac SeiZleba gaaZnelos da 

SeuZlebelic ki gaxados dabalvoltiani wyaroebis Semowmeba.  velis 

tranzistoris ararsebobisas SeiZleba n-p-n struqturis awyobili 

bipolaruli tranzistoris gamoyeneba denis gadcemis koeficientiT 

aranakleb 1000 da Sesabamisi koleqtoris deniT, magaliTad KT827A-

KT827B. am tranzistoris bazas, koleqtors da emiters uerTeben 

Camketis, gamosasvlelis da wyaros magivrad Sesabamisad. am SemTxvevaSi 

rezistori R4-is winaRoba unda Semcirdes 510 omamde. Zlieri denis 

wredebi sruldeba Sesabamisi kveTis sadenebiT.  

     mowyobiloba ar saWiroebs daregulirebas. gamosacdeli 

kvebis wyaro ZabviT 3-dan 35 v-mde uerTdeba mowyobilobas polarobis 

dacviT. Zabvis minimaluri mniSvnelobis Seamcireblad saWiroa 

proporciulad Semcirdes R1 da R2 rezistorebis winaRoba. datvirTvis 

eqvivalentis mier moxmarebuli dens aregulirebs rezistori R5. denis 

regulirebis intervali udris 0,5 . . .11a-s sqemaze miTiTebuli 

nominaluri elementebisa da 12 v kvebis Zabvis dros. denis minimaluri 

mniSvnelobis Sesamcireblad SeiZleba damatebiTi gadamrTvelis 

Setanac, romlis daxmarebiTac R2 rezistoris paralelurad aerTeben 

rezistors winaRobiT 100 omi. am SemTxvevaSi denis minimaluri da 

maqsimaluri mniSvnelobebi mcirdeba 10-jer.  
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68. mravalarxiani damcav-sasignaloO mowyobiloba 

(I nawili, II nawili ix. beruaSvili baCukis naSromi) 

lukava Temo  

     am statiaSi mocemulia aRwera ori SedarebiT martivi, saimedo 

da iafi damcav-sasignalo avtonomiuri mowyobiloba 10 blokirebis 

xaziT. 

     mocemuli mowyobiloba gansxvavdeba simartiviT, amitomac misi 

damzadeba SeuZlia saSualo kvalifikaciis mqone radiomoyvarulebs. 

blokirebis xazebis ricxvi pirvel variantul mowyobilobaSi SeiZleba 

iyos nebismieri, rac damokidebulia xazuri ujredebis raodnobaze, 

(magaliTisTvis erT SemTxvevaSi SeiZleba aRebul iqnas 10–is 

mniSvneloba, xolo sxva SemTxvevaSi ki 15), Sleifis sawinaaRmdegoba 0...2 

kiloomia. Mmoxmarebuli simZlavre - 4 vt-s udris. reaqciis dro xazebis 

gawyvetebze - daaxloebiT 200 мс. 

     Mmowyobilobis sqema naCvenebia nax. 1-ze. blokirebis xazebis 

kontrolisaTvis gankuTvnilia xazuri ujredi romelic sqemaze 

daStrixuli xazebiTTaa garsSemortymuli. yvela danarCeni ujredebi 

identuria, amitomac ujredebis ricxvi principSi araa SemosazRvruli da 

misi raodenoba ganisazRvreba mxolod saWiroebiTa da konstruqtiuli 

TaviseburebebiT. 

      T1 transformatoris III gragnilisagan blokirebis xazebze 

(bx) miewodeba cvladi Zabva 20v. diodebis daxmarebiT, romlebic 

damontaJebulia bx-s bolos da aris saidumloebis elementi, xdeba 

cvladi Zabvis gamarTva da am Zabvis uaryofiTi potenciali (maSin, 

rodesac (SA1.2 tumbleris gaTiSuli kontaqtebis dros) R1C1R2 filtris 

gavliT miewodeba DD1.1 elementis Sesasvlelebs. SedarebiT didi Zabva, 

romelic miecema bx-s, arsebiTad amaRles xelSeSlebis mimarT  

mowyobilois medegobas. Mikrosqemis gadarTva rom moxdes bx-Si aRZruli 

xelSeSlis amplituda unda iyos aranakleb 20 voltisa. es ki naklebad 

damajerebelia im SemTxvevaSic ki rodesac samewvelo warmoebasTan 

gvaqvs saqme. 

   tumbler SA.1 sqemaSi naCveneb mdgomareobaSi obieqti moxsnilia 

dacvisgan, imitom rom kontaqtebi SA1.2 kontaqtebiT xazovani 
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Sesasvlelis ujredze SeerTebulia  diodi VD1, romelic asrulebs bx-s 

eqvivalentis rols. DD1.1 elementis Sesasvlelze - dabali donea, xolo 

DD1.3 gamosasvlelze maRali donea. am SemTxvevaSi  indikatori HL1 ar 

asxivebs. imisTvis rom gadaviyvanoT obieqti dacviT reJimSi saWiroa 

gadavrToT tumbleri SA1 im mdgomareobaSi, rodesac es kontaqtebi 

gaTiSulia. am SemTxvevaSi gaTiSuli kontaqtebi SA1.2 gamorTaven VD1 

diods da amiT xazur ujredebis Sesasvlels SeuerTdeba blokebirebis 

xazi. SA1.1 kontaqtebiT ki ikvreba is wredi, romelic gardaqmnis DD1.2 

da DD1.3 elementebs trigerad. Bbx-s garRvevisas  (gangaSis signali) 

trigeri gadadis nulovan mdgomareobaSi da rCeba am mdgomareobaSi imis 

damoukideblad Tu ra mdgomareobaSi aRmoCndeba bx   amis Semdeg. 

amitomac indikatori HL1 anaTebs mudmivad da uTiTebs blokirebis 

xazebs, romlebmac gamoiwvia gangaSi. 

     maRali done DD1.4 elementis gamosasvlisgan VD2 

ganmamxoebeli diodis gavliT miewodeba DD11.1 elementis Sesasvlels da 

nebas rTavs  xmis sixSiris generatoris muSaobas, romelic agebulia 

DD11 da DD12 mikrosqemebis elementebze. elementebi DD11.4 da DD12.4 

erTmanettanaa paralelurad CarTuli, xolo maTi gamosasvlelebi 

datvirTulia telefonis kaopsuliT HA1. damatebiTi xmovani da naTebis 

signalebi CairTvebian K1 reles daxmarebiT. reles kontaqtebi sqemaze 

araa naCvenebi. 

     xazuri ujredebisTvis gasakontroleblad gamoyenebulia SB1 

Rilaki, romlis kontaqtebi wyveten 20v-is wreds. es iwvevs yvela 

indidkatoris CarTvas bx -s da SA1-SA10 tumblerebis mdgomareobaTa 

damoukideblad. 
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nax. 1. 

 

     kvebis bloki tipiuri sqemis mixedviT da raime 

gansakuTrebuloba ar gaaCnia. rele K1 ikvebeba arastabiluri 

datvirTviT. 

yvela rezistori-МЛТ-0.125 tipisaa. oqsiduri kondesatorebi -К50-16, 

К50-35, kondensatorebi C14, C15-K73-17 400v samuSao datvirTvaze. rele K1-

ad gamoiyeneba PЭС-9, pasportiT PC4.529.029.02, anda sxva romelime, romlis 

amuSavebis Zabvaa 7...8v. tumbleri ТП-2, agreTve SeiZleba gamoyenebuliqnas 

П2КЮ telefonis kafsuli HA1-TK-67. transformatori T1 daxveulia 

ШЛ16х20 magnitogamtarze. pirveladi gragnili Seicavs ПЭВ 0.1. tipis 

mavTulis 3700 xvias. II gragnils aqvs ПЭВ 0.5. tipis mavTulis 138 xvia, 

xolo III gragnili Seicavs 346 xvias ПЭЛ 0.1 mavTuliT. pirveli gragnili 

zemodan ifareba eleqtrostatikuri ekraniT erTmaneTTan SeuerTebeli 

spilenZis folgis saxiT, romelsac aerTeben saerTo gamtarTan.  

Gragnilebsa da ekrans Soris  Soris savaldebuloa davaxvioT qaRaldis 

2-3 fena an lakotkanis. Tu ar gvaqvs folga, SeiZleba davaxvioT erTi 

fena mavTuli romlis diametri iqneba 0,3...0,5 mm. amasTanave erT bolos 

aerTianebs saerTo gamtarTan, meores ki izolirebas ukeTeben 
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69. bgeriTi sixSiris maZlierebeli velian 

tranzistorebze 

margebaZe giorgi  

     velian tranzistorebze awyobili aRwerili xmis sixSiris 

simZlavris gamaZlierebeli (SemdegSi xssg) gamoirCeva maRali 

temperaturuli stabilurobiT, umoqmedobis mcire deniT, datvirTvaSi 

mokle CarTvisadmi medegia, sakmarisad gamZle da saimedoa. 

SemoTavazebuli mowyobilobis gansakuTrebuloba mdgomareobs 

imaSi rom mas aqvs SezRuduli gamomavali deni da aucilebelia mxolod 

8 an 16-omiani dinamikebis gamoyeneba. 

maZliereblis teqnikuri maxasiaTeblebi  

nominaluri gamomavali simZlavre 8-om datvirTvaze. 

vt---------------------------------------------------32 

mgrZnobiaroba v-----------------------------1 

Semavali winaRoba kom------------------20 

uaryofiTi ukukavSiris (uu) siRrme 

20khc, db----------------------------------------36 

harmoniuli damaxinjebis koeficienti 

Pgam=8vt dros 20khc sixSireze % 

Ara umetes-----------------------------------0,015 

 

     gamaZliereblis slignali/xmauris  fardoba ar gamoTvlila, 

Tumca akustikur sistemidan (as) CarTuli xssg-s dros xmauri ar 

ismineba. 

mowyobilobis ZiriTadi gansakuTrebuloba  arxis horizontalur 

struqturiani, maRalxarisxiani generatoruli veliani tranzistorebis  

(КП904А)  gamoyenebaa. МДП tranzistorebis  (metal dieleqtrik 

naxevargamtari, izolirebuli CamketiT) es tipi gamoirCeva SedarebiT 

wrfivi gadacemis maxasiaTebliT da swrafqmedebiT. 

Tumca SedarebiT dabali maxasiaTeblis siswore da gaxsnil 

mdgomareobaSi gazrdili winaRoba sazRvraven tranzistoris maqsimalur 

dens. 
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     rogorc КП904А tranzistorebze eqsperimentebma aCvenes maTi 

gasasvleli maxasiaTeblebis sawyisi monakveTis simrude umniSvneloa da 

30ma umoqmedobis denis dros gamomavali kaskadis maxasiaTebeli ukve 

sakmarisad wrfivia, amitom komutaciuri simrudeebi Zalze dabalia. 

     am tranzistorebis SedarebiT dabali tevadobebis 

mniSvnelobebi saSualebas iZleba uari vTqvaT maT daCqarebul 

gadamuxtvaze. 

КП904 seriis tranzistorebi perspeqtiulia aseve Zabvis 

gamaZliereblis saxiTac, ramdenadasc mniSvnelovan wrfiv gaZlierebas da 

swrafqmedebas  gvaZleven gaJerebis efeqtis ar qonis dros. maTi wrfivi 

maxasiaTeblebis gamo aseT gamaZlierebelSi gamrubas fgarTo speqtri ar 

gaaCnia, rac gaaCnia bipolarul rtanzistorebs. 

     Tavad gamaZlierebeli CarTulia saSualo siRrmis ukukavSiris 

wedSi, romelic praqtikulad  xmis yvela sixSireebze  ar mcirdeba. “win” 

da “ukan” koreqciebi romlebic impulsur signalize gadatvirTvas iwvevs 

an damadablebeli siCqaris maxasiaTeblebi masSi ar aris gamoyenebuli. 

xssg-sqema naCvenebia nax. 1-ze. 

     Semavali signali dabali sixSireebis filtris (dsf)  R2C1 –

Semdeg midis  VT1-VT4  tranzistorebze Sesrulebuli diferencialuri 

gamaZliereblis erT-erT Sesasvlelze. Semadgeneneli tranzistorebis 

gamoyeneba zrdis Semavali kaskadis siwrfives da mis Semaval winaRobas. 

Kkaskadis denis genetarori Sesrulebulia VT5-ze.  VD2  VD3  diodebi da 

R11 rezistori avaleben mis dens  R12 rezistori ki  gamoasworebs 

kaskadis mxrebis simetrias maRal sixSireebze. TviTon es generatori 

ikvebeba VD1  stabilitroniT gansazRvruli ZabviT. diferencialur 

gamaZlierebels  uqmedobis 3ma denis  dros ganicdis gaZlierebis 

koeficientis vardnas 1db-iT daaxlovebiT 360khc sixSireze.(Semdegi 

kaskadis Semavali tevadoba 300pf-ia). 
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Nnax. 1P 

 

pirveli kaskadis gamosasvlelidan faziTsawinaaRmdego signalebi 

miewodeba mZlavri veliani tranZistorebis , VT6 Camketebs anu saerTo 

Zabvis gaZlierebis meore diferencialur kaskads. 

     mZlavri tranzistorebi КП904А imitomaa gamoyenebuli, rom 

VT7 tranzistoris  20ma Casadinari denis dros, maT maxasiaTeblebs 

maRali sizuste da didi gaZliereba aqvT: 20khc sixSireze daaxlovebiT 

170. Kaskadi aviTarebs 25 veff-made Zabvas. uqmedobis deni SerCeulia 

gamomavali Zabvis zrdis maRali siCqarisTvis da siwrfivisTvis. Zabvis 

gamaZliereblis gamosasvlelidan signali VT9 tranzistorisgan 

gakeTebul emiteruli gammeoreblidan  mZlavri tranistoris VT11-is 

Camkets miewodeba gamosasvleli kaskadis VT12 tranzistoris Camkets ki 

VT10-ze Sesrulebuli fazamainvertirebeli kaskadidan. rezistori R23 

iseTnaeradaa SerCeuli, rom gamosasvleli kaskadis orive mxris 

gadacemis koeficienti mkacrad erTnaeri iyos. elementebi R29-R31 , C3 

avaleben xssg-s uaryofTi ukukavSiris siRrmes,  cvladi da mudmivi 

denis mixedviT, C4 kondensatori ki gamoyenebulia uaryofiTi 

ukukavSiris maryuJis fazuri koreqciisTvis. elementebi  L3, C23 ,R27 ,R28 

uzrunvelyofen gamaZliereblis normalur muSaobas maRal sixSireebze 

datvirTvisas. 

     es xssg saerTo uaryofiTi ukukavSiris davalebul siRrmeze 

sakmaod mdgradia. eqsperimentisTvis uu-s siRrme droebiT gadidebul 
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iqna 54 db-mde da gaZlierebis koeficienti Semcirebul iqna 2-mde 

amorCiluli  C4-is  dros da aramdgradoba ar SemCneula.kvebis wyaros 

sqema naCvenebia nax.2-ze rogorc Cans ubraloa. UyuradReba unda 

mivaqcioT rom kvebis filtris kondensatorebi xssg-s yvela arxis 

platazea ganTavsebuli, amgvarad yvela arxs Tavisi filtri aqvs 

gamosasvlel kaskadTan axlos ganTavsebuli.  rezistorebi zRudaven 

denis vardnas qselSi CarTvis dros da uzrunvelhyofen 

gamaZliereblebis garkveul damatebiT gaxsnas. 

     xssg-sTvis damcavi mowyobiloba ar gakeTebula, rele ki 

imitom ar gamoiyeneba mis gamosasvlelze, rom CarTvis dros Zalian 

mcire gardamavali Sriali ismis.  

     unda aRiniSnos rom КП904А seriis ufro Zviri tranzistorebi, 

romelTac parametrebis naklebi gabneva aqvT, mizanSewonilia gamiviyenoT 

neore diferencialur kaskadSi. Casadinaris sawyisi denis gazomvisTvis 

misaerTebeli sqema naCvenebia nax.3-ze. 

     cota ram gamaZliereblis montaJze. sabeWdi plata mocemuli 

gamaZliereblisTvis ar gakeTebula, damzadebulia mxolod orarxiani 

maketi  moculobiTi montaJiT. montaJis dros an damoukideblad platis 

gakeTebis dros yuradReba unda gavavamaxviloT rig mniSvnelovan 

aspeqtebze. Kkvebis wredebis saerTo gamtari aRniSnulia gasqelebuli 

xaziT .sasignalo wredebis saerTo gamtari ki gaTxelebuliT, 

erTmantisgan gacalebulia 10om-iani R33 rezistoriT. 

sqemaSi VT12is gamosadinaris wredSi CarTulia VD8 diodi  

romelic daSuntirebulia tantalis  C22 kondensatoriT.es elementebi im 

SemTxvevaSi unda dayendes Tu  VT12-is КП904А konkretul egzemplars 

5ma-ze meti sawyisi Casadinaris deni eqneba; aseT SemTxvevaSi 

aucilebelicaa.  ukeTesia davayenoT 5ma-ze naklebiani. 

U  urigo ar iqneba imis Sesaxeb Sexseneba, rom montJis dros 

detalebis da gamtarebis sakontaqto  gamosasvlelebi SeZlebisdagvarad 

mokle iyos Zalurebi ki sqeli. mniSvnelovania rom VT11-is Casadinari da 

VT12-is gamosadinari uSualod iyos filtris kondensatorebTan 

SeerTebuli, aq gamtarebis sigrZe minimaluri unda iyos.  

     gamosasvleli tranzistorebi VT11,VT12 ganTavsebulia 

90X65X50mm zomis kidurebian Tboamridebze. VT8 tranzistoric 

Tboamridze magrdeba romelic avtoriseul variantSi duraluminis or 
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firfitas warmoadgens 40X25X2mm. montajis dros am tranzistoris 

koleqtori Tboamrids emagreba, masze gaZlierebuli signalis 

maRalamplituduri Zabva moqmedebs, amitom aseTi Tboamridi Sesasvleli 

wredebidan moSorebiT unda ganTavsdes. SeiZleba firfitebis izolireba 

tranzistorisgan, magram ar Rirs maTi saerTo gamtarTan an korpusTan 

SeerTeba, radgan warmoiqmneba  mniSvnelovani parazituli datvirTvis 

winaRoba, romelsac SeuZlia mniSvnelovnad Seamciros kaskadis 

gamomavali Zabvis Zrdis siCqare. 

     gamaZlierebeSi SeiZleba gamodges  МЛТ-0,125 rezistorebi, 

magram R6-R9 poziciebze ukeTesia 1%-ze naklebi daSvebis an ubralo 

preciziuli C2-14,C2-29 rezistorebis gamoyeneba. kondensatorebi  C1, C4   -

KT-1.  C2,  C3, C6 C9, C18-C21 - K73-17.     C7, C22   -K53-4.  C23   -K73-9. oqsiduri 

kondensatorebi C10-C17  firma  JAMICON-is  63v-ze, mcire zomebis 

importuli- HP3 ,magram gamodgeba did gabaritiani - JAMICON.  

droselebi L1, L2  -Д1-0,1 seriis  an aanalogiurebi 100ma-ze 

200...500mkhn induqtivobiT . L3 xveula daxveulia МЛТ-2 (R27)  rezistorze 

“xvia-xviaze” da  ПЭВ-2  0,8mm tipis gamtaris 20 xvias Seicavs. 

     gamarTvis Sesaxeb: kvebis micemis Semdeg unda Semowmdes 

mudmivi denis mixedviT Seesabamebian Tu ara reJimebi sqemaze miTiTebuls. 

Mmeore diferencialuri kaskadis deni 40ma, SesamCnevi gadaxris 

SemTxvevaSi , R11 rezistoris SerCeviT SeiZleba daregulirdes. Tu R8 

,R9 rezistorebze Zabvebi Zlier gansxvavdeba (20%-ze metia) es metyvelebs  

VT6, VT7  tranzistorebis parametrebis mniSvnelovan sxvaobaze, 

sasurvelia maTi zusti SerCeva. R17 rezistoris SerCeviT ayeneben 

gamomavali tranzistorebis uqmedobis dens 30...40ma.  

     Semdeg xssg-s 8 om - datvirTvis eqvivalenturad tvirTaven da 

1 khc sixSiris da 1v amplitudis xmis  sixSiris signalis miwodebiT, 16v- 

amplitudis mqone sinusoidaluri signalis arsebobas amowmeben. 

mniSvnelovani gadaxris an gamrudebis mizezi ,rogorc wesi montaJis 

dros daSvebuli Secdoma an gafuWebuli detalebis gamoyenebaa. 

     Semdeg C1-kondensatoris droebiTi gamorTviT, xssg-s 

Sesasvlelze 1,5mkf-iani  K73-17 kondensatoris gavliT 0,25v- amplitudian 

da 100khc sixSiris signal “meanders” awvdian. K C4 kondensatoris 
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SerCeviT aRweven gardamavali rxeviTi procesis minimalur amplitudasa 

da xangrZlivobas. 

A   amis Semdeg C1 kondensators adgilze ayeneben, SeiZleba 

kondensatori sulac ar iyos saWiro, am SemTxvevaSi gamarTva 

dasrulebulad iTvleba, dinamikis saxiT gamoyenebulia AC S-90D.   

Радио, 2002,  №08, с. 13,14  

 

70. stabiluri Termoregulatori  

mgalobliSvili giorgi 

ტემპერატურის ავტომატური რეგულირების მოწყობილობებში იყენებენ 

სხვადასხვა სახის გადამცემებს: უბრალო თერმოკონტაქტურიდან (ТК და TПК)  

სპეციალურ მიკროსქემებამდე. თუ მოითხოვს მაღალ სიზუსტეს ტემპერატურის 

გაკონტროლებაში ერთი დღე–ღამიდან ათეულ წლებამდე ინტერვალში, საჭირო 

სტაბილურობას უზრუნველყოფენ ტემპერატურულ მგრძნობიარე კვარცულ–

რეზონატორის ბაზაში არსებული სიგნალის მართვის საშუალებით გამცხელებელი 

და გამაგრილებელი თერმოკამერებით.  

   

 

 ტემპერატურიდან სიხშირეზე გარდამსახი კვარცული ავტოგენერატურის 

სქემა მოცემულიან ნახაზ 1_ზე. 

 

    

ნახ. 1.  გამოიყენება სერიული თერმომგრძნობიარე კვარცული რეზონატორი 

5მგჰ. სიხშირეზე და 185 გჰ/°C [1]. ის შეიძლება შეიცვალოს თერმომგრძნობიარე 

რეზონატორით пк-112, პემოპლასტინის შემცველობით yxb/10° 54'/9° 45' 51''. 
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   Каптч ასრულებს დამოუკიდებელი გამყოფის როლს რომელსაც შიგნით 

ჩართული აქვს თერმო კამერა და შეერთებულია თერმორეგულატორის მთავარ 

ბლოკთან კოაქსილის კაბელით. კაბელის საშუალებით გენერატორს გადაეცემა 

ძაბვა და იღებს სიგნალს რომელიც დამოკიდებულია კვარცის რეზონატურის 

ტემპერატურაზე  

ZQ1 სიხშირე f(T)=5000000+185T, სადაც f _სიხშირეა, T_ ტემპერატურა. 

   თერმორეგულატორის ძირითადი ბლოკი გამოსახულია ნახაზ 2_ზე. 

რეზისტორ R2 ემსახურება каптч _ის დატვირთვას. შემდეგ სიგნალი 

თერმოდამოკიდებულებიდან გაივლის გამაძლიერებელ–მაფორმირებელ 

ტრანზისტორს VT2 _ს და DD1,3  ელემენტებს, გაივლის მეორე ტრიგერს DD2_ს. 

ანალოგიური სვლით პირველი ტრიგერის გადაეცემა სიგნალი გენერატორიდან 

DD1.1  და  DD1.2 ელემენტებზე თერმოსტაბილური კვარცული რეზონატორით.  

    ფაზურ სიხშირული დეტექტორი [2] შედგება ორი ტრიგერისგან DD2, 

DD1.4 ელემენტი, R9, R11 რეზისტორი, დიოდები VD2, VD3 და C5 
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კონდენსატორისაგან. მის გამომავალ ძაბვას აქვს დაბალ ლოგიკური დონე, თუ 

თერმოდამოკიდებული სიხშირე მაღალია ნორმალურზე, და მაღალია თუ ის 

დაბალია.  ძაბვის შუალედური დონე შესაძლებელია მხოლოდ სიხშირეების 

ტოლობისას, რომელიც პრაქტიკაში არ არსებობს. ასე, რომ გენერატორის რყევები 

არ არის სინქრონული. სიხშირის დეტექტორის გამოსავალზე მაღალი დონის დროს 

იხსნება VT4 და VT5 ტრანსზისტორები და აწვდიან დადგენილ ძაბვას თერმო 

გამაცხელებლის კამერას. ამ დროს ენთება სხივური დიოდი HL1.  

   VT3 ტრანზისტორზე ემიტორული განმეორებლიდან გარდამსახის 

სიგნალი შეიძლება მიეწოდოს ელექტრონულ სიხშინმზომრს. VD1 და VT1 ქმნიან 

ძაბვის სტაბილიზატორს რომელიც კვებავს მიკროსქემას. 

  თერმორეგულატორის დარეგულირებისას უპირველეს ყოვლისას შეარჩევენ 

რეზისტორ R3_ს იმისთვის რომ მიაღწიონ იმპულსების სიმეტრიულობას ელემენტ 

DD1.3 _ს გამოსასვლელზე. კონდენსატორ C3_ის ტევადობას შეარჩევენ ისე რომ 

მოცემული ტემპერატურის დროს სიხშირე იყოს ტოლი დამოკიდებული 

გენერირებული капч_ისა. 

  თერმო სტაბილიზატორი გამოიყენება სამედიცინო ციპრული 

თერმომეტრების ექსპლოვატაციის დროსაც.  

 

71. sinqronizirebuli impulsuri  Zabvis 

stabilizatori 

 menabdiSvili nino  

   Zabvis impulsuri stabilizatorebi, denis datvirTvis 

cvlilebisas            cvlian gardaqmnis sixSires. rogorc 

arasasiamovno mosasmeni “zari”. es     movlenebi rom SevafasoT, unda 

gamoviyenoT; Sida sinqronuli dacva imulsebi. romelsac virCevT aTeuli 

kilohercis intervalebSi. am SemTxvevaSi stabilizatori gadadis 

sifarTuli impulsebis regulirebis reJimSi, gardaqmnis mudmivi 

sixSiriT. SemoTavazebul impulsuri Zabvis  damwevi stabilizators, 

SeuZlia funqcionireba ara mxolod avto-rxevis, aramed sinqronul 

reJimSi. amaSia misi upiratesoba, analogiur mowyobilobasTan  

sedarebiT. romelic aRwerilia a.Cernomirdinis statiaSi. “martivi 

impulsuri sixSiris stabilizatori. “radio” 2003 #7 gv. 26. 
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   stabilizators aqvs kidev sxva upiratesobebi: sqemis simartive, 

kargi gameoreba, aramgrZnobiareoba parametrebis mimofantvaSi, 

regulirebisas elementebis arqona. 

    impulsuri stabilizatoris sqema mocemulia naxazze. igi iyo 

SemuSavebuli ats-is gamoyenebaSi. amitom Semaval da gamomaval Zabvas 

aqvs uaryofiTi polaroba (-60 da -220 denis datvirTva -1A-mde.) magram 

mowyobiloba SeiZleba advilad modificirdes sxva Zabvis daniSnulebaze 

dadebiT polarobaze. VT3 tranzistoris samarTavad iyeneben triger 

Smitta VT1 da   VT2 tranzistorze, Romaic uzrunvelyofs VT3 

tranzistoris zust gadarTvas rogorc avtorxeviT sinqronul reJimze. 

amis garda Smitis trigeri uzrunvelyofs mdgrad gare sinqronizacias 

impulsur stabilizatorisas. sinqronul Sesasvlelze unda iyos 

marTkuTxeduri impulsuri amplituda 2...6. frontis sigrZe araumetes 2mkw 

da 12....20khc sixSireze. 

     diferenciuli wrediT R1 C1 formirdeba mokle impulsebi. 

Semdeg dadebiTi impulsebi  VD1 diodis gavliT Sedis tranzistoris 

bazaze  VT1, ketavs mas da aRebs VT2  da  VT3 tranzistorebs. denis 

kvebis wyarodan gadis tranzistorze VT3 da drossel L1 muxtavs 

kondensatorebs C4 da  C5. roca Zabva aRwevs nominalur mniSvnelobas 

stabilizatoris wredis gavliT VD2 VD3 Si gaivlis deni, romelsac 

aRebs VT1 tranzistori, rac Tavis mxriv Caketavs tranzistorebs VT2 da 

VT3. Semdegi dadebiTi impulsis warmoSobisas tranzistoris bazaze VT1 

procesi meordeba, es xdeba impulsebis sinqronizaciis arqonis drosac, 

im sxvaobiT rom tranzistori VT1 iqneba im momentSi, roca 

stabilizatoris Soris  VD2 da VD3-i  

Sewydeba denis Sesvla imis gamo rom, gamosasvleli Zabva 

nominalurze  nklebi iqneba. 

    impulsuri stabilizatoris Zabva gamosasvlelSi SeuZlia 

Secvalos, stabilizatoris CarCoebSi. VD2 da VD3 – maTi rCeviT 

Sesasvlelis Zabvis Secvlis SemTxvevaSi aucilebelia proporciuli 

Secvla sawinaaRmdego rezistoris R4-R7. 

     denis rezistorze R7-arCeulia myari aRebiT da datvirTviT  

VT3-ze.Secvlis rezistori R7 da R5,R6 unda iyos proporciulad 

Secvlili. denis datvirTvam unda miaRwios ramodenime ampers. amitom 
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tranzistor VT3 aucilebelia daayenoT siTbosmomcilebelze.romelic 

aluminisagan mzaddeba. 2...3 mm siganiT da 50 sm farTobiT.  gamosasvleli 

Zabvis davardnis dros, Zabvis kveba ufro unda SevamciroT.  drosel L1 

ganlagebulia BjavSanmagnito-gamtarSi miwebebuli RreCo 0,3 mm. 

     misi gragnili daxveulia gamtariT. ПЭЛ  diametriT 1,2 mm. 

Wiqebis Sevsebamde da gaJRenTili nitrolakiT. stabilizatoris plataze 

drossel L1 vintiT unda iyos mimagrebuli M4 (sasurvelia latunis) da 

gamosasvleliT mirCiluli beWduri bilikiT. kondensatori C3 da C5 

aucileblad keramikuli nominirebuli Zabva C2 da C3  unda 

aRematebodes. (sasurvelia 20%- maragiT)-mkvebavi Zabvis xolo C4 da C5 

stabilizatoris gamomaval Zabvas. analogurad maqsimalur daSvebuli 

Zabva kolektor-emiter yvela tranzistorbze da uku Zabva, diodis VD4 

unda aRematebodes kvebis Zabvas. diodi VD4 unda iyos swrafad moqmedi, 

mag: КД212,  КД213, КД2997-КД2999. 

     stabilizatori Zabvis gardaqmnisTvis, dadebiT polarobaze 

aucilebelia Seicvalos yvela diodebis SeerTeba stabilizatorbis da 

oqsidur kondensatorebis C2,C4  tranzistori VT1 da  VT2 Seicvalos  

KT5E   VT3-KT853A-ze. 
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     sinqro impulsebis generatori SeiZleba iyos yvela romelic 

uzrunvelyofen zemoT aRniSnul parametrebs. mag: igi SeiZleba avawyoT 

multivibratoris sqemiT logikur elementebze. 

     taimeris integralur KP1006BN1 generatorzr kveba SeiZleba 

SeuSvaT impulsuri stabilizatoris gamosasvlelidan. mudmivi 

datvirTvis muSaobaze, impulsuri stabilizatori SeiZleba gamoiyeno 

Sinagani sinqroniZaciis gareSe,am elementebis  R1 C1 da VP1 gamoyenebis 

gareSec. am SemTxvevaSi sakuTari sixSiris gardaqmna impulsuri 

stabilizatorisa iqneba.damokidebuli arCeuli droselis L1 da C4 

kondensatorze. 

Радио, 2004,  № 11, с. 32. 

 

72. usaTauro 

nozaZe Teona 

                      #1 

     Sony-is firmam wina saukunis 90_ian wlebis Sua periodidan 

daiwyoBtipis lentgamwevi meqanizmiT aRWurvili videokamerebis 

gamoSveba, dRes-dReobiT gamoSvebuli videokamerebis raodenoba 

aRemateba ramdenime aseuls. Miuxedavad imisa, rom gamoSvebul 

videokamerebis sxvadasxva dasaxelebis modelebi erTmaneTisgan 

gansxvavebulia, isini mainc Seicaven garkveuli raodenobis saerTo 

konstruqciul elementebs. 

   videokamrebis gamomSvebi firma mis mier gamoSvebul 

produqcias servisuli momsaxurebisaTvis uSvebda AaRwerilobas (service 

manual).    

 es aRweriloba gankuTvnili iyo rogorc ramdenime aTeuli 

modelisaTvis, ise mxolod erTi an ori modelisaTvis,iyo SemTxveva 

roca servisuli momsaxurebis aRweriloba gankuTvnili iyo mxolod 

ZviradRirebuli an “eqskluziuri” modelisaTvis, yvela gansxvavebuli 

aRweriloba Seicavda iseT saerTo kvanZis mokle aRweras, rogoricaa 

“b” tipis lentgamwevi meqanizmi. am aRweraSi mocemuli iyo, rogorc am 

meqanizmis kvanZebisa da detalebis CamonaTvali, ise saamwyobo naxazebi. 
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    “b” tipis lentgamwevi meqanizmis konstruqciis detaluri 

aRwera mocemulia calke gamocemul specialur aRweraSi “8 mm video  

mechanical adjustment manual vii”.  

      es aRwera Seicavs meqanizmSi Semavali kvanZebisa da 

detalebis CamonaTvals da aucilebel masalas, romelic saWiroa: 

1. meqanizmis konstruqciis moqmedebis principis gasagebad;  

2. meqanizmis dasaSlelad da asawyobad; 

3. meqanizmis regulirebisaTvis da momsaxurebisaTvis. 

videokameris nebismieri modelis gamoyeneba SeiZleba msoflios 

sxvadasxva regionSi, radgan maT mier sxvadasxva satelevizio sistemaSi 

Cawerili informaciis naxva SeiZleba ganxorcieldes mravalsistemiani 

an pal  tipis televizorebiT: 

  firma uSvebs videokamerebs,romlebic uzrunvelyofen Caweras 

mxolod pal  an  ntsc  sistemaSi, magram pal_is mraval models SeuZlia  

ntsc sistemaSi Cawerili informaciis aRqma, mxolod im SemTxvevSi, roca 

saWiroa videokameris mier informaciis Cawera erTi standartiT da 

Cawerili informaciis Cveneba sxva standartiT momuSave aparaturaze an 

Cawerili informaciis kopireba da translacia televiziiT. Am 

niuansebis Tavidan asacileblad sony_is firmas (mxolod) regionebi 

mTeli msoflios maStabiT dayofili aqvs garkveuli klasifikaciiT da 

videokamerebs uSvebs am klasifikaciis mixedviT. 

     cxrilSi mocemulia ramdenime regionis da Sesabamisi 

videokamerebis dasaxelebebi: 

#              regioni                    videokamera                 

1.                aSS                          US 

2.                kanada                       Cnd 

3.               didi britaneTi             uk 

4.              dasavleT evropa             aer 

5.            aRmosavleT evropa             EE 

6.             Crd. evropa                    ne 

7.            hongkongi                       hk 

8.            avstralia                      aus 

9.             ruseTi                         ru 

10.            brazilia                      br 
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11.            CineTi                          cn 

12.            taivani                         tw 

 

 

garda am specifikaciisa firmas gaaCnia sakuTari specifikacia. am 

specifikaciis mixedviT videokamerebi iyofian: A,B,C,D,E,F,G  da H 

tipebad. 

  A tipSi Sedian: RAL/E, AUS, CN; 

  B da C_Si _ PAL/AEP,UK,EE,NE,RU; 

  D_Si      _ PAL/E,AUS,HK,CN,YE,EE,NE,RU; 

  E_Si      _ NTSC/E, YE, US, CND; 

  F_Si      _ PAL/AUS 

  G_Si      _ PAL/E 

  H_Si      _ PAL/AEP 

 

videokameris tipis garda regionis dasaxelebisa dSeicavs 

(agreTve) rogorc videokaeras sxvadasxva parametrebs da 

maxasiaTeblabs, ise informacias am regionebSi servisuli momsaxurebis 

Sesaxeb. (firma Tavis Tavze iRebs servisul momsaxurebas). 

   “B” tipis lentgamwevimeqanizmis mqone videokameris dasaxeleba 

Sedgeba CCD,TR (SavTeTri an feradi xedis maZiebeli) an TRV 

(gadasaxsneli Txevad-kristaluri displeebiT). 

   Tu videokameris aRniSvna bolovdeba PK_Ti, maSin es kamera 

gankuTvnilia NTSC  sisteisaTvis, xolo Tu bolovdeba E an EP_Ti, 

maSin PAL sistemisaTvis. 

   ganvixiloT saerTo servisuli momsaxurebis aRwerilois mqone 

B tipis lentgamwevi meqanizmi videokamerebis modelebi: 

1) CCD_TR501E, 502E 503E, 506E, 720E, 790E modelebi gankutvnilebi 

arian PAL sistemasTan samuSaod. 

 501E da 502E  warmoadgenen SavTeTr videokamerebs, xolo 

danarCeni ki ferad videokamerebs.  720E da 740E modelebi AaRWurvilebi 

arian gamosaxulebis eleqtronuli stabilizaciis STEADY SHOT 

sistemiT. 
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 740E sistemiT SesaZlebelia video da xmovani signalis gadacema 

infrawiTeli arxiT (LASE R LINK) televizorze. 

2) CCD_ TRV32, 312,34,44,52,512,53  

       (NTSC),TRV14E, 44E, (PAL)-zemoT ganxiluli modelebisagan 

gansxvavdebian imiT, rom am modelebs aqvT gadasaxsnel Txevad-

kristaliani monitorebiT 2.5 dumiani (6.3 sm), 3 diumiani (7.6 sm) , 3.5 

diumiani (8.9 sm) . 

 yvela modeli, garda TRV53_isa, aRWurvilebi aria SavTeTri 

xedvis maZiebliT. 

TRV32, 44, 52, 512, 44E- stereofonikuria. 

TRV53 aRWurvilia infrawiTeli arxiT. 

TRV53 da 14E modelebis garda yvela modelSi Y gamoyenebulia 

STEADSHOT sistema. 

3) CCD- TR311. 311E, 411E, 412E, 511E, 512E, 640E, 730E, 840E, 845E-  

yvela videokamera, 512E da 730E_s garda, aRWurvilia Sav-TeTri 

xedis maZiebliT da 16_is jeradi fotoobieqtiviT  (fokusuri manZili 

icvleba 4.1/65.6 mm diapazonSi). TR730E, 840E da 845E – stereofonikuria, 

xolo danarCeni monofonikuri. 

TR311, 311E, 411E da 412E-s SeuZliaT muSaoba sibneleSi 

infeawiTeli ganaTebis qveS. TR640E, 730E da 845E aRWurvilebi arian 

STEADY/SHOT sistemiT. 

  TR730E modelebSi Cayenebulia bloki, romelic uzrunvelyofs 

cifrul efeqtebs, droiTi damaxsovrebis koreqcias da xmauris 

STanTqmis cifrul meTodebis gamoyenebiT. 

  Yvela modeli aRWurvilia sistemiT, romelic axorcielebs 

videokameris uwesivro muSaobis TviTdiagnostikas (SELF DIAGOSTICS). 

 

 

 

                    #2 
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     videokameris xedis maZienlis mwyobridan gaosvlis ZiriTadi 

mizezia masSi wylis moxvedra, Tumca arsebobs sxva iSviaTi mizezebic. 

mTel rig SemTxvevaSi xedis maZieblis garemonteba 

SesaZlebelia,(advili gasaremontebelia xedis maZiebeli miniaturuli 

Sav-TeTri kineskopiT). 

 ganvixiloT SAMSUNG_is firmis VP_U12 tipis videokameris 

xedis maZiebelis (E.V.F –ELECTRONIC VIEW FINDER) moqmedebis principi. 

am maZieblis principuli sqema naCvenebia pirvel naxazze. 

   xedis maZieblis (miniaturuli monitoris) kvanZebis 

umravlesoba Tavmoyrilia mravalfunqciuri AN2512 CCE01) mikrosqemaSi. 

 am mikrosqemaSi Sedis: 

a) kadrebis (1) da striqonebis (2) sinqroinpulsebis seleqtorebi; 

b) videomaZiebeli (3) ; 

g) sixSiris avtomaturi Sezustebis mowyobiloba (4) ; 

d) striqonebis (5) da kadrebis (7) impulsebis generatorebi ; 

e) striqonebis (6) da  (8) gaSlis gamosavali kaskadebi. 

ori volti amplitudis mqone standartuli videosignali, CNE01 

gansarTis me_4 kontaqtidan, miewodeba 1CE01 mikrosqemis me_9 

Sesasvlelis gavliT masSi ganTavsebul 12 da 3 kvanZebis Sesasvlelebs 

kadrebis generatoris (5) saSualo sixSiris regulireba xdeba RE05 

mudmivi rezistoriT da awyobis Sesazustebeli 1VRE0 rezistoriT. 

    videosignalis kadrebis generatoris sinqronizacia 

uzrunvelyofs me_4 kvanZi. sixSiris zoli ganisazRvreba CE03, CE04, 

RE03, RE04 maintegrirebeli wrediT. 

striqonebis impulsebi gamosavali manZilebidan (6) mikrosqemis 

me_14 kontaqtis gavliT miewodeba QE03 emiterul mameorebels am 

ukanasknelis koleqtoridan impulsebi miewodeba QE01  tranzistorze 

awyobil striqonebis gamSlel kaskads. am tranzistoris datvirTvas 

warmoadgens striqonebis tranformatori FBT01. 

   kineskopi dakavSirebulia am transformatorTan, 

transformatoris me_6 gamosasvlelidan striqonebis impulsebis 

miewodeba striqonebis gamSlel koWas, H.V gamosasvlelidan _ anoduri 

Zabva, pirveli gamosasvlelidan uaryofiTi Zabva miewodeba koneskopis 
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mmarTvel eleqtrods (G1) da gamosaval videomaZlierebels, xolo me_4 

gamosasvlelidan Zabva miewodeba fokusirebis eleqtrods.  

    kineskopis striqonebis gamSlel koWas xerxisebri formis 

signalebi miewodeba uSualod mikrosqemis me_3 da _5 

gamosasvlelebidan. 

    Mikrosqemis me_2 gamosasvlelidan videosignali RE 12 da 

RE13 Zabva gamoyofiT (es gamyofi gansazRvravs gamosaxulebis 

kontrastulobas) miewodeba QE02 tranzistorze awyobil 

videomaZliereblis Sesasvlels. 

     am sqemaSi deficituri elementebia; 

mikrosqema AN2512S (1C001), 

2SD968A tranzistori (QE01) da tranzistori  2SA1179 (QE02). 

AN2512S mikrosqemis analogebia: AN2513S; 

AN2516S da BA7149F. 

2SD968A tranzistoris analogia KT630A, xolo 2SA1179 

tranzistoris ki – KT3107 an KT3108. 

 

 

73. usaTauro 

nozaZe Teona 

     bBolo dros  gamoHHHCnda nikel-kadmiumiani da nikel-

metalhidriduli     

     didi    tevadobis akumlatorebi,(1000MMMMMMA MA.) magram 

eqsploataciaSi rHHHHHQQQCeba        

      meore moculobis akumulatorebic. 

     farTodaa gavrcelebuli martivi damteni moQwyobiloba, 

romlebic 

     Rogorc wesi mxolod erTi daniSNULEBnulebiT dasatenad 

gamoiyeneba. 

     SuraTze aRwerilia damteni mowyobiloba, romelic 

ganlagebulia     

     qseluri adaPpteris korpusSi, Seicavs qselur 

transEPPFfrmators,(vipramitel) 
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     da stabilizatoris rezistorebis gadamrTveliT, romelic 

awvdis dens  

     dasatenad. 

     am mowyobilobis daniSnulebaa iyos damteni mowyobiloba 

balasturi  

     kKondensatorebis gadamrTveliT. 

   M misi uaryofiTi mxare  galvanuri kavSiris qselTa 

kompensirdeba    

     mcire gabaritebiT da masiT.es Cinuri damteni mowyobilobis 

korpusSia CamontaJebuli,pirvelad 300MA dens gamoimuSavebda. 

     Rezistori R2sazRvravs aRmDZvrel dens mowyobilobis qselSi 

CarTvisas. Datenvis deni ganisazGHRvreba reaqtoruli winaRobiT 

balasturi  kondesatorebisa.roca konqtaqti iTiSeba SA1 

gaxsnilia,CarTulia kondesatori C1da C2 damteni deni daxloebiT tolia 

60 MA.Tu kontaqti gamomrTvelze SA1 Caketilia,CarTulia yvela 

kondesatori  C1-C6 da deni izrdeba 180 MA-de.rezistori R1 ganmuxtavs 

kondesators mowyobilobis gamorTvis Semdeg. Dioduri xidebiT  VD1 

deni tennis akumuliatorebs, Cartul mowyobilobis gamosasvlelTan.am 

denis nawili miemarTeba manaTebeli diodis gavliT HL1,romelic axdens 

datenvas.rezistori  R5 sazFDFGHRvravs dens  HL1 diodisas ise,rom 

maqlimalur dasaSveb zxvars ar ascildes, rom naTeba am diodis 

SesamCnevi iyos damteni denis cvlilebisas 60-dan 180 MA-de.mowyobilobis 

boloSi rTaven akumuliatorebs, polarulobis 

saTvalyurod.erTdroulad Seidzleba daitenos erTidan aTamde 

mimdevrobiT CarTuli elementi.marTalia mowyobiloba gamosayenebadia 

sxvadasxva akumulatorebis dasatenad,magram dasateni elementi amave 

dros unda iyos erTnairi moculobis da ganmuxvtis xarisxic.ar 

Seidzleba mowyobiloba qselSi  CairTos akumuliatoris gareSe.denis 

gadarTva Seidzleba mxolod gamorTvis Semdeg. 

     Seidzleba iyos sxvadasxvagvari mowyobiloba.gadamrTveli SA1 

Seicvalos  gadamrTveliT,rogoric saWiroa sxvadasxva daniSnulebis 

muxtisaTvis.TiToeul mdgomareobaSi irTveba Tavisi GHDFjgufis 

balasturi kondesatorebi.gangariSebis zusti formula mocemulia 

(2).kondesatori tevadobiT 1mkf uzrunvelyofs saSualod 60 MA   dens, 

balasturi kondesatorebi SeiZleba iyos seriidan  K73-16,K73-17. 

 234



dawvrilebiT  rekomendacia maTi arCevisaTvis mocemulia (3).diodis xidi 

VD1 unda iyos gaTvlili aranakleb 400 v Zabvaze da mudmivi deni 

aranakleb 300 MA. manaTebeli diodi HL1 SeiZleba iyos nebismieri,magram 

masze ar unda gadaaWarbos 2v.umgjobesia ufro didi naTebis mqone 

diodisgamoyeneba,rom misi naTeba SesamCnevi iyos minimalur damten 

denze. Ddamuxtvisas mowyobilobasTan Sexeba unda gamoiricxos. 
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74. martivi laboratoriul kvebis wyaro 

noniaSvili Mmegi  

     erTxel aRniSnuli Temis avtors dasWirda sakmaod mZlavri da 

saimedo kvebis wyaro fardo sazRvrebSi regulirebadi gamomavali 

ZabviT. Seiswavla ra xelmisawvdomi literatura, mivida daskvnamde, rom 

ganmeorebisaTvis gaTvaliswinebul mowyobilobebs qonda Tavisi 

xarvezebi, mag: wrfiv stablizatorebs qondaT didi gabaritebi (oqsiduri 

 236



kondensatorebisa da siTbos amrineblebis didi gabaritebidan 

gamomdinare), ganiv impulsuri modulaciis (gim) stablizatorebs qondaT 

regulirebis sakmaod viwro diapazori, xolo gamosasvlel ZabvaSi 

SeimCneva maRalsixSiruli pulsaciebi, xolo mowyobilobebi 

gaumjobesebuli samomxmareblo TvisebebiT (SezRudva denis mixedviT, 

reJimebis indikacia, tranformatorebis xviebis komutacia da a.S.) 

SedarebiT rTulni arian. saWiro iyo sxva gadawyvetilebis povna ris 

Semdegad damuSavebuli iqna kvebis wyaro, romelic Tavisufalia 

yovelgvari zemoTaRniSnuli xarvezebisagan. 

      mocemul laboratoriul kvebis wyaroSi gamoyenebulia 

gamarTuli Zabvis orsafexuriani gardaqmna: gim gardaqmna Sualedur 

Zabvad da Semdeg wrfivi stabilizacia. Mowyobilobis ZirTTadi 

teqnikuri maxasiaTebelia: gamomavali Zabvis regulirebis diapazononi 

1.3...30 v. arastabilurobis koeficienti Zabvis mixedviT 0.07%/v, 

arastabilurobis koeficienti denis mixedviT 0,1%. maqsimalurad 

Semavali Zabva 27 volti (cvladi), gaedaqmnis kpd maqsimaluri denis 

datvirTvis SemTxvevaSi _ aranakleb 70%. gaTvaliswineblia 

SesaZlebloba denis SezRudvis ZRurblis cvlileba 1,2a-mde. Aris mokle 

CarTvis aratrigeruli dacva misi naTebis indikaciiT. Kvebis wyaro 

gansxvavdeba mcire gabaritebiT minimaluri Tburi danakargebiT (0.3 a-mde 

denis datvirTvis dros siTbos amrinebeli ar gamoiyeneba). 

     mowyobilobis struqturuli sqema naCvenebia nax. 1-ze.  

Semavali Zabva Uвх, ganivimpulsuri modulatoriT DA1  (ШИМ) 

gardaiqmneba Sualedurad Uпр, romelic Tavis mxriv aris  Semavali 

analogiuri stabilizatorisaTvis DA2. difirencialuri 

gamaZlielebelis DA3 mier warmoqmnili uku kavSiri mxars ujers DA2 

_sTvis aucilebel Zabvis vardnas (LM317-Tvis-2.5 volti) risi 

meSveobiTac Tburi danakargebi DA2–ze minimaluria.  

kvebis wyaros principuli sqema naCvenebia nax. 2-ze.  

     gamarTuli Zabva VD1 bogiris gamosasvlelidan ifiltreba C1 

kondensatoriT  da  miewodeba ganivimpulsuri modulators (ШИМ),  

romelic awyobilia DA1,VT2,VD2,L1 elementebze. DA1 elementis 

SeerTebis sqema tipiuri damadablebelia [1]. 
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nax. 1. 

 

 

nax. 2 

 

      

KP1156EY5 mikrosqemis gamoyenebam minimumde daiyvana pasiuri 

elementTa raodenoba, magram daudo zRvari maqsimalurad Semaval Zabvas, 

romelmac aseTi SeerTebis pirobebSi ar unda gadaaWarbos 40 volts. 

ganivimpulsuri modulatori L1 damagrovebeli droselisa da VD2 

diodis meSveobiT aformebs Sualedur Zabvas C4 kondensatorze.                 

DA2 mikrosqemul satbilizatorze agebulia Zabvis wrfivi 

regulatori. Zabvas aregulireben cvladi R12 rezistoriT. VD3  da VD4 

diodebi icaven mikrosqemas uku denebisa da uaryofiRi Zabvebisagan da 

isini Seyvanilebia sqemaSi misi moxmarebis rekomendaciebis mixedviT [2]. 
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     DA3 operaciuli gamaZlierebeli  da R7-R10 rezistorebi    

hqmnian defirincirebul gamaZlierebels, romelic Tvals adevnebs Zabvis 

vardnas DA2 stabilizatorze. DA3-s gaZlierebis koeficienti SerCeulia 

toli 1.5, rac saSvalebas iZleva SenarCundes dadgenili mniSvneloba 

Zabvebis da denebis mTel intervalze, maT Soris gamosvlaze mokle 

CarTvis SemTxvevaSic. R2 qveSewyobias rezistoriT  regulirdeba Zabvis 

vardna gawyobis samuSaoebis Sesrulebis dros. 

VT1,HL1,R1 elementebze Sesrulebulia gamosvlis mokle CamrTuli 

mdgomareobis signalizatori. normalur reJimSi tranzistori VT1 

gaxsnilia da Zabvis vardna masSi ar aRemateba voltis ramodenime aTeul 

nawils. Wyaros gamosasvlze Zabvis Semcirebisas  0.7 voltamde da ufro 

naklebadac VT1 tranzistori  daiketeba da HL1 Suqdiodi iwyebs 

naTebas. Kkvebis CarTul mdgomareobas auwyebs Suqdiodi  HL2-s antebuli 

mdgomareoba. 

Zalzed sainteresoa R5 rezistoris roli. masze aranakleb 120 mv 

Zabvis arsebobisas, (Sualeduri mniSvneloba, romelic cdebiTaa 

dadgenili) moqmedebaSi Sedis DA1 mikrosqemis impulsebis siganis 

SigniTa SemzRudavi, riTac gadaaqcevs mas denad wyarod. KP1156EY5 

mikrosqemis am TvisebiT SeiZleba visargebloT datvirTvis maqsimaluri 

denis SesasRudavaT. magaliTad, am rezistoris 0,1 omis winaaRmdegobisas 

wyaros SeuZlia misces datvirTvas deni 1.2 amperamde, xolo R5=1 omis  

SemTxvevaSi - mxolod  120 miliamperamde.  Tu davayenebT rezistors 

winaaRmdegobiT 0.5 omi, riTac SevzRudavT datvirTvis dens  240-m.a-mde 

SeiZleba uari vTqvaT DA2 mikrosqemis Tboamrineblisa da aseve 

ganivimpulsuri modulatorisaTvis gare denuri gasaRebis 

gamoyenebisagan (gamovricxavT VT2 tranzitors, agreTve R3 rezistors 

da SevaerTebT DA 1-is gamomyvans L1 droselisa da VD2 diodis  

SeerTebis wertilSi). am SemTxvevaSi nakeTobis zomebi ar iqneba asanTis 

kolofze didi. VT2 gasaRebad SeiZleba gamoyenebuli iqnas nebismieri 

tranzistori bazis denis gadacemis statistikuri koeficientiT 

aranakleb 30-isa da koleqtoris dasaSvebi deniT ara nakleb 3-amp. 

avtorma gamoiyena KT805AH. mas aqvs kargi sixSiruli Tvisebebi, amitom 

cotaa danakargi misi gadarTvebis dros. Zalian kargad aCvenebs Tavs am 

adgilze veliani tranzistori 1RF3205 mas ar sWirdeba siTbos 

amrinebelis 1 amperamde denis dros. L1 droselis induqcioba SeiZleba 
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iyos nebismier 40...600 mkhn-ramde, erTaderTi moTxovnaa, rom is unda iyos 

gaandariSebuli aranakleb 1,5 a. Ddenze. rezistorebi –  МЛТ, C1-4 

dasaSvebi gadaxriT nominalidan +10 %. 

rezistori R2 –mravalbrunvadi mavTuliani CP5 -2Bb anda misi 

msgavsi, R12 cvladi rezistori - nebismieri tipis 4.7.....6.8kom  

winaaRmdegobis. CI da C4 kondensatorebi – oqsiduri K50–35 220....470 

mkf tevadobiT da Nnominaluri ZabviT 63 (volti), danarCenebi ki _ 

keramikuli (KД2,K10-7,K10-17 da a.S.) 

kvebis wyaros mowyobilobis gawyoba gulisxmobs R1 cvladi 

rezistoris  saSualebiT DA2 mikrosqemis 2 da 3 gamosasvlelebs Soris 

2,5 voltis Zabvis dayenebamde (50% procentiani datvirTvis pirobebSi). 
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75. NnoniaSvili megi   

gabarituli Suqebi ucxoplanetelebisaTvis 

am konstuqciis danishnuleba aSkarad sCans aRniSnuli statiis 

saTauridan .is SeiZleba ganTavsdes fantastikur ‘nlos”modelSi 

amoucnob mprinav obieqtSi. konstruqcia Sedgeba sxva da sxva feris 

natebis rva suqis diodebisgan.kargi efeqtis misaRebad saWiroa Suqis 

diodebi kargi sinaTlis teqnikuri daxasiaTebebiT,amitom avtorma 

ixmara sazRvargareTis suqis (sinaTlis) diodebi “kingbriCt”_is firmis. 
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Nnax. 1 

konstuqciis sqema moyvanilia naxatze 

Suqisdiodebi HL1-HL4-mocimcimeebia.maT SeuZliaT suqis naTeba  

1...3gc sixSiriT rodesac miecemaT maT mkvebavi Zabvis 3.....12 b denis 

SezRudul rezistorSi sesabamis winaRobaSi gasvlisas (aTeuli om-dan 

erTeuli da aseuli kiloomamde). Suqis diodebi HL5- HL8 

orkristaluri samgamomyvanebia saerTo kaTodiT imis mixedviT Tu ra 

deni gadis da romel kristalebze iZleva Zabva , Suqisdiodi anaTebs 

erTerT or-sam SesaZlo feriT. 

tu romelime drois monakveTSi ainTeba Suqisdiodi HL1 , mis 

garda ainTeba yviTeli kristali HL5 Suqis diodis , mwvane HL 7 da 

yviTeli HL 8 . erTdroulad anTebis SemTxvevaSi HL 1 Suqidiodisgan 

HL2 ainTeba orive kristali HL5 , rac mogvcems daaxloebiT 

morToxlosfer naTebis Suqs , aseve ufro ganaTdebian marcxenebi 

sqemit kristalebi Suqisdiodebi HL7, HL8. 

gavarCioT kidev erTi situacia. davuSvaT , rom ainTebian 

Suqisdiodebi HL2da HL3, HL1, HL4 ki iqnebian gaTisulebi. maSin 

Suqisdiodebi HL5, HL6 ainTebian wiTeli SuqiT, HL7, HL8 ainTebian 

orive kristali rac mogvcems daskvniT yviTel mwvane Suqis naTebas. 

vinaidan natebis sixSire mocimcime suqis diodebs ar emTxvevian , 

saerTod suraTi Suqis diodebis naTebis gagvaxsenebs “Wkvianur 

xaoss”.Tu arc Tu did(100mm diametrze)”mprinav TefSze “iqnebian 

rgvalad ganTavisuplebuli Yyvela Suqdiodebi , SeiZleba rekomenduli 

iyos maTi amgvari “mezobloba”HL1,HL5,HL2,HL7,HL3,HL6,HL4,HL8. 

rezistori R5 Tavdapirvelad dayenebuli iqna Suqisdiodebis 

dasacavad gauTvaliswinebeli SeerTeba –mokle CarTvisgan , rogorc 

aRmoCnda am rezistoriT suqebi ufro dinamiurad 

anaTeben.msxvilgabaritian modelisaTvis (kosmiuri orbitaluri 

sadguri , samxedro wyalqvesha baza da a.S) seiZleba Segrovdes 

ramodenime analogiuri mowyobiloba . saSvalo mat mier miRebuli deni 

seadgen 20.......30 ma-s. 

avtoris warmodgeniT oranodiani Suqis diodebis nacvlad 

ukeTesia gamoviyenoT Suqis diodebi bunebrivi “mxedvelobiTi 

naTesauri” ferebi,mezoblurebi speqtris saxazavze ( wiTeli-

yviTeli,mwvane-yviTeli) : ufro metad es exeba HL5,HL6.magaliTad,Tu an 
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suqdiodebis adgilas gamoviyenebT egzempliarebs witeli da mwvane 

Suqis naTebit, maSin maT mier Seqmnili Suqis kompozicia iqneba 

metismetad Wreli ,rac mxedvelobisaTvis marto damRleli ki ar iqneba 

aramed STabeWdilebas gaufuWebs demonstrirebul saTamaSos. 

mTlianobaSi ki , bevri odenobis Suqisdiodebis SeZenisas, SeiZleba 

Seiqmnas is rac qaosiis dros , romelsac iZlevian mocimcime 

Suqisdiodebi , is badebs tbil da sxva (saSinel) harmonias. 

sqemaze naCvenebia Suqisdiodebs aqvT daaxloebiiT 5 mm diametri. 

ai SesaZlo variantebi maTi Secvlis. mocimcime wiTlebi – 

L79613BID,L56BSRD1B ,mrgvali –diametriT 5 mm.  L 796BSRD1D , L7 

96BSRD/B ,S7 96B/DdiametriT 10mm ,8mm, s816BSRC, L816BSRD/B , 

L816/D diametriT 10mm. mocimcime mwvaneebi s56BGD, s79BGD,  

s816BGD.korpusebis diametri Seesabameba mocimcime wiTlebis 

serias.mocimcime yviTeli L 56BYD, L796BYD ,L816BYD. aRniSnuli 

Suqisdiodebi floben sinaTlis naTebas 20dan 800mkd da aqvT sxva da 

sxva korpusiis Seferiloba buruseulisagan mTlian gamWvirvalamde.              

rac Seexeba oranodian suqisdiodebs, isini arian sxvadasxva 

moculobis : s93-mrgvali 3mm , L59-mrgvali 5mm,, s799mrgvali 8mm. ,l 119- 

marTkuTxedi 5X2 mm.wiTel mwvane SeZleba iyvnen L59 E G W, 

L59SRSGW/CC , L59SURKMGKW , L59EGC, L59SRSGC/CC, L59SURKSGC, 

L119EGW , L11 9SURKMGKWT , L93WEGS ,L799EGW,  yviTeli-mwvane_ 

159LUW ,L59GYC, L93WGXC .wiTeli-yviTeli L59EYW, L59EYC. SesaZloa 

aseve gamoyeneba suqisdiodebis sxva seriebis da Semqnelebis kaSkaSa 

naTebis aranaklebi 8 mkd. 

“gadasarevi kosmiuri efeqtis “ misaRebad Tanabrad mocimcime 

SuqisdiodebTan SeiZleba CairTas mrgvali Suqisdiodebis tipebis 

s934MBD ,L934MBT, L934MEC diametrebiT 3 mm. anda diametriT 5mm,  

magrammetad kaSkaSa Tavis ferisaTvis(400...1000mkd) L7113PBD , L7113PBT 

, L7113PBC. isini ainTebian sinqronulad Tavis mocimcime Suqdiodis , 

magram Zabva kvebis unda gavzardoT , 12....16 vottamde. SeduReba maT 

gamosvlebTan rekomendulia gakeTdes ara umetes 20mm siaxlovisa 

korpusisa Suqisdiodis , rac praqtikulia seuZlebels xdis mis 

daZianebas. 
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rezistori R5 da kondensatori C1 SeiZleba ar daidgas , magram 

am SemTxvevaSi ar gamoiricxeba Sexweva jaWvur zabvaSi impulsur 

dabrkolebebisa. 

 

Радио, 2003,  №08, с.38   

 

76. oksiduri kondenatorebis gamoyenebis 

Taviseburebebi mokroprocesorebis kvebis wredebSi 

 odikaZe irakli  

     kompiuterebis muSaobis saimedoobis gazrdis mizniT is 

kvanZebi, romlebic Zalzed cxeldebian (procesorebi, Cipseti, kvebis 

blokis tranzistorebi) aRiWurvebian siTbos amrineblebiT, anda 

damatebiTi ventiliatorebiT, romlebsac ayeneben sistemur blokebSi da 

vinCesterebze. aRmoCnda agreTve, rom siTbos gamomyof elementebad 

warmodgebian kvebis kvanZebis filtrebis oksiduri kondensatorebic. 

ratom xdeba ase da raa saWiro imisaTvis, rom Tavidan iqnas acilebuli 

am elementebis gacxeleba _ aRwerilia am statiaSi. 

      mikroprocesori kvebis blokis saltesTan mierTebulia 

cifruli kvanZebis milionobiT tranzistorebi, romlebic MmumuSaoben 

mocemuli programuli algoriTmebis mixedviT da romelTa jamuri 

moxmarebuli simZlavrec ramodenime aTeul vats aRwevs. Ppirveli 

miaxloebiT kvebis blokTis saltesTan maTi SeerTeba SemTxveviTad 

iTvleba, amitom saTqmelis gamartivebis mizniT maT ubralod xmaurs 

vuwodebT [1]. 

   mikroprocesorSi mdgomareobaTa cvalebadobis xangrZlivoba ar 

aRemateba 10-8 wams, amitom Tu ki ramdenamde SevamcirebT generirebuli 

xmauris (tenebis) speqtris sifarTes, SeiZleba ganvsazRvroT misi zeda 

zRvari, rogorc meti 100 mghercze. xolo sixSiris zoli 0-dan 100 

mghercze meti. Am diapazonSi Tavmoyrilia generirebuli xmaurebis 

simZlavreTa 90%.  procesis SemTxveviTi xasiaTidan gamomdinare 

rkalurad misi diapazoni ufro farToa. 

   amrigad mikroprocesorebi kvebis wyarosTvis warmoadgenen 

rTul datvirTvas da axdenen kvebis wredebSi sakmaod didi simZlavris (5 

- dan 20 – mde vatamde) farTo speqtraluri Semadgenlobis mqone (asobiT 
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megaherci) denis generirebas. maqsimaluri denebi generirdeba maSin, 

rodesac procesori 100%-iT aris datvirTuli.  

 

 

nax. 1 

 

   magaliTisTvis davakvirdeT kvebis wreds mikroprocesoris 

birTvSi, Abit  ‐  is firmis sistemuri platisTvis BE6‐II  (is anonsebulia 

rogoc plata procesoris aCqarebisaTvis. 2,05 voltis  Kkvebis Zabva L1 

droselisa da C1-C3  3 oqsiduri 1500 mkf tevadobis mqone 

kondesatorebisgan Semdgari filtris gavliT miewodeba procesoris 

gamomyvanebs misi kvebisaTvis. Cm konstruqtiul tevadobas aqvs mcire 

sakuTrivi induqtivoba da amitom kargad aSuntebs generirebuli xmauris 

simZl r bis maRalsixSirovan mdgenels (100 mgh da mets).   av ee

C1-C3  kondensatorebad gamoiyeneba umaRlesi xarisxis geliani 

oqsiduri kondesatorebi, romlis maqsimaluri samuSao temperatura +105 

ºC, maT aqvs unari Ggafanton 0,5-5Bvatis simZlavre. SesaZlebelia swored 

amitomac mwarmoeblebs miecaT saSualeba, ar mieqciaT yuradReba maTi 

muSaobis reJimisTvis.  

     gazomebma aCvenes rom kompiuteris xangrZlivi  muSaobis 

procesSi, romelic Seicavda ori sakorpuse ventilators (erTs kvebis 

blokSi da meores damatebiTs), procesors Celeron ventilatoriT Golden 

orb da video kartas ventiliatoriT, kondesatorebis korpusebis 

gacxeleba adioda +60-80 ºC . gare haeris maRali temperaturis dros 

erTmaneTis miyolebiT gamovidnen wyobidan filtris samidan ori 

kondesatori. 

    Tavidan moxda meqanikuri dazianeba erT-erTi kondensatoris 

korpusisa, ris Semdegac kompiuterma periodulad “dakideba” daiwyo 

muSaobis procesSi, amis Semdeg igive mouvida meore kondensatorsac da 
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sistemam daiwyo mwyobridan gamosvla ukve BIOS  - is amuSavebis  etapze,. 

sistemis “dakidebis” mizezi am SemTxvevaSi iyo  - Zabvis gamotyorcnebi 

kvebis qselSi, romelTa sidideebic Tanabarzomierni iyo mmarTveli 

signalebis amplitudisa. aseTi gamonatyorcnebi aRweven marTvis 

wredebSi da iwveven  procesoris muSaobasa da monacemTa  mTlianobis. 

darRvevebs. 

 K oqsiduri kondensatorebis korpusebis temperaturis mixedviT 

SegviZlia davaskvnad, rom isini fantaven daaxloebiT 3-5  vt.  simZlavres. 

ram SeiZleba gamoiwvios maSin gadaxureba? rogorc cnobilia, oqsiduri 

kondensatoris gadaxureba ganisazRvreba im simZlavriT, romelic 

gamoiyofa mis moculobaSi, anu danakargebiT mis dieleqtriksa da 

metal  e gamoisaxeba kuTxis tangensebiT: is lementebSi. danakargebi 

Tg    c=Pn/P=(Pm+Pд)/P=tg m+tg д; sadac;  Pn‐danakargis simZlavrea  Pm‐

simZlavris danakargi metalSi; Pд‐danakargis simZlavre dieleqtrikSi; tg m 

da tg   - aris kuTxis tangesebi Sesabamisad metalisa da 

dieleqtrikisaTvis. Tipiuri mniSvneloba tg c oqsiduri 

kondensatorisaTvis – (1000 .. 2000)x10⁻⁴-50 hc   sixSireze. aseTi monacemiT 

10 dan 20% dabalsixSiriani denebis simZlavreebi gadadis siTboSi, xolo 

Tu gaviTvaliswinebT imas rom gasafiltri denebis (Zabvebis) speqtri 

iSleba aTeul megahercamde da tg c izrdeba sixSiris zrdasTan erTad 

(tg c = 2 fC) , siTboSi gadaizrdeba 80%-ze meti energia xmaurisa, 

romelic generirdeba procesoriT da filtrirebuli kvebis wredebiT.          

                 rogor moqmedebs muSaobaze temperaturis zrda? 

     izolaziis winaRoba temperaturis 10ºC - iT zrdiT  vardeba 

1.26 ... 2 jer, xolo temperaturis awvevT zRvarul +105ºC – de maSin 

winaaRmdegoba davardeba 7 ... 350 jer. (minimaluri Seesabameba 

araorganul dieleqtrikebs xolo maqsimaluri – organuls)  

kondensatorisa eleqtruli gamZleoba 3-jer mcirdeba, maszed modebuli 

Zabvis sixSiris 10-jer gazrdisas. (kargvebis nominaluri simZlavris 

dros) [3]. 

     zemoT CamoTvlili yvela faqti metyvelebs imaze, rom 

oqsiduri kondensatoris gamoyeneba yovlad dauSvebelia procesorebis 

kvebis wredebSi specialuri zomebis miRebis gareSe. am pirobebis 

daucvelobas mivyavarT sistemuri platis saimedoobis Semcirebamde, 
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ramac SeiZleba gamoiwvios maTi wyobidan gamosvlis provocireba 

temperaturis samuSao intervalSic ki. 

    SegviZlia miviRoT martivi gadawyvetileba: imisTvis, rom 

Tavidan aviciloT oqsidur kondensatorSi maRalsixSiriani madgenlis  

SeRweva, (ramdenime aTeul megahercamde) procesoris gamomyvanebTan 

axlos unda davayenoT ukorpuso keramikuli kondensatori, romlis 

tevadobaa 0,003 mkf, xolo dabalsixSiriani (aseulobiT kiloherci) 

madgenelis mimarT gzis gadaRobvisaTvis CavurToT keramikuli 

kondesatori tevadobiT 3,3…..4,7 mkf. aseTi kondesatorebis mcire Tg  gamo 

maSuntirebeli energia ar gadadis siTboSi.  aseTi kondesatorisa 

jamuri reaqtiuli simZlavre tolia -30 v.a si. 

     K procesoris birTvis kvebis wredis Secvlili sqema 

mocemulia nax. 2. - ze. gadamuSaveba Sesrulebuli iyo mocemul plataze 

ramac gamoiwvia oqsiduri kondesatoris temperaturis daweva +20..30 ºC . 

platam warmatebiT gauZlo 2002 wlis zafxulis sicxes. am dros haeris 

tempertura SenobaSi +40..50 ºC iyo. Aamas garda  daiklo  kompiuteris 

mier gamosxivebulma xelSeSlebam.   

     N 

 

nax. 2 

ase unda gadakeTdes im kompiuterebis sistemuri plata, romelebic 

gamoiyeneba rogorc server da sxva kompiuterebSi, romlebic muSaoben 

100% datvirTviT (mag. Ganawilebuli gamoTvlebis sistemebi). aseve unda 

gadakeTden agreTve videokartebi, anu yvela is kvanZi, sadac procesorebi 

muSaoben zRvruli datvirTviT. igi sasargebloa agreTve im 

kompiuterebisTvisac ki, romlebic intensiurad ar gamoiyenebian, radgan 

sistemur blokSi siTbos gamoyofis Semcireba 10 ... 25 vatiT keTilismyoflad 

moqmedebs sistemis muSaobis saimedoobaze. 
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77. avtomaturi sadarajo mowyobiloba 

odikaZeE irakli 

     Jurnal ,,radio"-s 2000 wlis #10, gv. 33,34 iyo gamoqveynebuli o. 

cicerskos statia ,,manqanis martivi daraji", romelSic aRwerilia 

manqanis dacvis sakmaod warmatebuli mowyobiloba. es mowyobiloba  

iyo araerTxel ganmeorebuli  iyo avtoris mier, Tan am konstruqciaSi 

iyo Setanili raRac cvlilebebi, romelic iyo mimarTuli imisTvis, 

rom gaumjobesebuliyo saeqsploatacio Tvisebebi. 

  e.i, Tu DD3.2 elementis me-6 gamomyvans  (im sqemiT, romelic 

statiaSia moyvanili) gavTiSavT me-5 gamomyvanisgan da agreTve sxva 

wredebisgan da SevaerTebT DD2.1 trigeris 1 gamomyvanTan, maSin dacvis 

mowyobilobis amuSavebis dros ML1 indikatori cimcims wyvets da 

mudmivad anTebuli darCeba. xolo mowyobilobis dacvis reJimSi 

Sesvlisas indikatoris cimcimi aRdgeba.                                              

    es gadakeTeba aadvilebs xelsawyos mdgomareobis kontrols. 

    statiaSi naTqvamia, rom  rodesac darajs mivawodebT Zabvis 

kvebas, warmoiqmneba impulsi xangrZlivobiT 400 ms da gaismeba mokle 

signali, romelic migvaniSnebs dacvis mowyobilobis CarTvas. magram es 

signali, sinamdvileSi, xels uwyobs CamrTveli tumbleris 

gamoaSkaravebas. 

ori amis Tavidan asacileblad, iyo SemoTavazebuli da 

gamocdili praqtikuli gza. pirveli  - erTvibratoris  DD.3, DD3.4. 

elementebze gamoricxviT, meore ufro misaRebia, CairTos daraji 

gaxsnili gamomrTveliT, amiT amuSavdeba damatebiT CamontaJebuli 
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rele K2 (ix. nax. 1), xolo reles gamorTva ki moxdeba damaluli 

RilakiT. 

     CarTvisaTvis gamoyenebulia hermetizirebuli kontaqti SF3, 

romelic dayenebulia 

saqare SuSis wina 

mxares sasignalo 

Suqdiodis 

HL1 – is  gverdiT. 

manqanidan gasvlisas, 

mZRoli manqanis wina 

saqare SuSaze 

Signidan herkonis win 

miabjens patara 

magnits, ris Semdegac 

herkonis kontaktebi 

Seikvreba. amiT Zabva miewodeba avtodarajs da rele К2-is gragnilze. 

igi amuSavdeba da Tavisi К2.1 kontaqtebiT daaSuntebs herkons. amis 

Semdeg magniti  SeiZleba moixsnas, xolo dacvis mowyobiloba da rele 

kvebis miRebas gaagrZelebs К2.1 kontaqtebis meSveobiT. Tumc es rele 

ikvebeba rezistoris R-16 - is gavliT, romelic SerCeulia reles 

SenarCenebis denis mixedviT. darajis CarTva xdeba SB1 damaluli 

Rilakis meSveobiT. 

     aRwerili meTodiT damcveli xelsawyos CarTvisas, droiTi 

dayovneba dacvis reJimSi Sesasvlelad aRar xdeba saWiro, amitom C2 

kondensatoris tevadoba SeiZleba iyos Zalian Semcirebuli. unda 

gaviTvaliswinoT, rom miTiTebuli gadakeTeba zrdis akumuliatoridan 

moTxovnil dens dacvis reJimSi. 

    magram radganac rele К2 akomutirebs mcire dens, SeiZleba 

moviyenoT herkonuli rele, magaliTad РЭС55А (pasporti РС4. 569.602 an 

РС4.569.607), an Cveulebrivi miniaturuli, mag: РЭС47 (pasporti 

РФ4.500.407-01 an РФ4.500.407-05). 

   mowyobilobis sawyis variantSi, nebismieri dacvis sensoris 

amuSaveba, gangaSis signali daiwyebs xmis gamocemas garkveuli dros 

dayovnebis Semdeg. ufro swori reJimi ki is iqneba, rodesac 
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signalizacia daiwyebs moqmedebas raRac dayovnebiT mZRolis karebis 

gaRebvis SemTxvevaSi, xolo maSinve - rogorc ki gaiReba manqanis 

nebismieri sxva karebi, kapotis da sabargulis axdisas, manqanis minis 

gatexvisas da a.S aseTi reJimis realizeba martivia, Tu VD5 diodis 

anodis gamovrTavT DD3 mikrosqemis gamomyvanebidan da SevaerTebT 

DD1.1 elementis gamomyvanTan (me-3 gamomyvani). 

      am SemTxvevaSi gangaSis signali im SemTxvevaSi gaismeba, 

rodesac moxdeba SF2 kontaqtebis CarTva (yvela eseni mowyobilobaSi 

gamoyenebuli sensorebia, garda mZRolis karebis sensorisa). exla Tu 

SF2 kontaqtebs gavTiSavT, maSin gangaSis signali Sewydeba, magram 

samuSao cikls daraji bolomde CaamTavrebs da kvlav daubrundeba 

dacvis reJims.  gadamuSavebuli dacvis mowyobilobis montaJisas 

aRaraa  saWiro plataze C7 kondensatorisa da R13 rezistoris dayeneba. 

garda amisa, gamTari, riTac SeerTebulia VD5 diodis anodi DD3 

mikrosqemasTan unda movaSoroT da DD3.3 da DD3.4 elementis 

ganTavisuflebuli gamomyvanebi SevaerToT kvebis wyaros plusur 

gamtarTan. 

    SF1 sensoris amuSavebisas mowyobiloba kvlav Cveulebrivad 

CairTveba garkveuli dayovnebiT. 

wyaro: Радио, 2003,  № 9, с. 49 

 

78. universaluri sasinji generatori 

JiviZe daviTi  

radio moyvarulebs Soris didi popularobiT sargeblobs sacdeli 

signalebis kompaqturi generatori. es signalebi gamosadegia 

radiomimRebebisa da akustikuri aparaturis Semowmebisa da 

gamarTvisTvis. warmodgenilia  erT-erTi aseTi generatoris konstruqcia, 

romelic gamoirCeva fiqsirebuli sixSireebis gafarToebuli nakrebiT. 

     samrewvelo da xelnakeTi radiomimRebi aparatura Seicavs ЗЧ( 

xmis sixSiris)  ПЧ   (Sualeduri sixSiris) traqtebs,  amasTan Sualedur 

sixSireebs sxvadasxva mniSvneloba aqvT: 455khc importul da 465khc 

samamulo AM (amplituduri modulacia) signalebis radiomimRebebSi. 5,5 , 

6,5 da 10.7mhc ЧМ  (sixSiruli modulacia) mimRebebSi. ramdenime msinjavis 
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damzadeba rom ar dagvWirdes ,SemoTavaZebul mowyobilobaSi 

gaTvaliswimebulia sixSireebis gadarTva , igi vargisia praqtikulad 

nebismieri aparaturis Sesamowmeblad , televizoris xmis traqtis 

CaTvliT. Ggeneratori-msinjavis sqema naCvenebia nax.1-ze. 

xmis sixSiris generatori awyobilia VT1 tranzistorze fazuri 

Zvris RC wredis mixedviT (kondensatorebi  C1-C4  da rezistorebi R1-

R3).   VT2 tranzistorze awyobili emiteruli gammeorebeli aTavisuflebs 

generators ВЧ (maRali sixSiris) generatoris datvirTvisgan. 

ukanaskneli Sesrulebulia VT3  tranzistorze. rezonansuli LC 

konturebis magivrad generatorSi  gamoyenebulia mcire gabaritiani 

piezokeramikuli filtrebi ZQ1-ZQ5, Ss radiomimRebebidan an 

televizorebidan. 

     saWiro Sualeduri sixSireebis(Ss)  filtri  isCeva  SA1  

gadamrTveliT, (sixSiruli modulacia(sm) an amplituduri modulacia(am) 

da SA2-iT (Ss-s konkretuli mniSvneloba). 

 

 

nax. 1 

 

     maRali sixSiris generatoris koleqtoruli Zabva icvleba 

xmis sixSiris rxevis taqtSi, amgvarad xorcieldeba maRali sixSiris 

signalis modulacia. gadamrTvelebis “455” da  “465” mdgomareobis dros , 

xdeba 30...40% siRrmis amplituduri modulacia. “5,5”, “6,5” , “10,7” 
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mdgomareobaSi amplitudurTan erTad sixSiruli modulaciac xdeba, 

swored is gamoiyeneba sixSiruli modulaciis mimRebebis traqtebis 

Sesamowmeblad. Pparazitul sixSirul modulacias uzrunvelhyofs 

generaciis maRali sixSire da piezofiltrebis gatarebis farTe 

diapazoni. 

modulirebuli maRalsixSiruli signali miewodeba VT3 

tranzistorze awyobil gamomaval emiterul gammeorebels, igi amcirebs 

(Sesamowmebeli wredebis) datvirTvis gavlenas maRali sixSiris da xmis 

sixSiris generatorebze. R8 rezistoriT ayeneben gamomavali signalis 

sasurvel dones. Ggeneratoris gamosasvlelze Ggamyofi kondensatorebs 

C7, gadarTva SB1 gadamrTveliT xdeba. sqemaze naCveneb SB1 gadamrTvelis 

mdgomareobaSi SedarebiT patara moculobis kondensatoris C7-is 

gavliT, mxolod maRali siSiris signali gadis. rodesac SA1,SA2 

gadamrTvelebi xmis sixSiris mdgomareobaSia dayenebuli, SB1 RilakiT 

didi tevadobis C8kondensators rTaven. 

     kvebas sacdelze gasasinji aparaturis wredidan awvdian. 

Kkvebis Zabva SeiZleba iyos 3 dan 12 voltamde zRvrebSi. sacdeli-

generatori awyobilia getinaksis an minateqstolitis plataze. Detalebis 

da SemaerTebeli gamtarebis ganlageba nax.2-zea maCvenebi. Tu plata 

Sesrulebulia folgirebuli masalisagan, maSin naxazis mixedviT 

Segvizlia davamzadoT sabeWdi plata. Ddamzadebis Semdeg platas 

aTavseben nebismier Sesabamis korpusSi, magaliTad baduri veils 

generatoris gsp-1 gan. 

tranzitorebi VT1-VT4 SeiZleba Seicvalos KT3102 an KT312 

nebismieri asoiTi indeqsiT, tranzitorebi VT2 da VT3 sasurvelia 

arCeuli iqnes yvelaze didi denis gadacemis koeficientiT, maRali 

sixSiris. 

maRali sixSiris generatorisTvis gamodgeba yvela piezokeramikuli 

filtrebi saTanado sixSiris aparaturisa. gdamrTveli SA1 gamoiyeneba 

ПД9-1 tipis, SA2-   ПД21-2, Rilaki SB1  -МП-7 an sxva patara zomis. yvela 

rezistori-   МЛТ-0,125-(SeiZleba МЛТ-0,25), kondesatorebi- КД КМ, K10 an 

sxva patara zomis.  rezistori R8 –  СПО-0,15 an СП-3–38б. X1 

gamosasvleli kontaqtis rolSi gamoiyeneba nemsi, platis farTobze 
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daduRebuli (nax. 2 marjvena mxare).  X2 kontaqtis rols ki asrulebs 

gamtari, romlis boloze daduRebulia “niangis” tipismomWeri. 

sasinji-generatoris gamarTva iwyeba VT1 tranzitoris reJimis 

dayenebiT . misi koleqtoruli Zabva unda Seadgendes 1,5 volts kvebis 

Zabvis 3 voltis dros. Kkoleqtoruli Zabvis dayenebisaTvis arCeven R4 

rezistors. Aamis Semdeg sinjaven generacias Zabvis kvebis Secvlaze 3dan 

12 voltamde. Semdeg sarCilaviT moxsnian C3 kondesators(am dros 

maRali sixSiris generator Sewyvets muSaobas) , awvdian 3 voltis kvebis 

Zabvas da R7 rezistoris amorCeviT aRweven maRali sixSiris generaciis 

warmoqmnas yvela fiqsirebul sixSireze, anu nebismieri piezokeramikuli 

filtris CarTvisas. Tu SA1 an SA2 CamrTvelis romelime  mdgomareobaSi  

generacia ar warmoiqmneba (xSirad es xdeba mdgomareoba “10,7”) SearCeven 

R6 rezistors da Semdeg xelaxla amowmeben generatoris 

maRalsixSireebze  muSaobas yvela sixSireze. 

maRali sixSireebis  generaciis arseboba SeiZleba Semowmdes 

sacdelis gamosasvlelze maRalsixSiriani oscilografis, 

milivoltmetris, umartivesi deteqtoris gamzomi TaviT an sxSirometris 

dayenebiT.  Bbolo SemTxvevaSi agreTve izomeba generaciis sixSirec. 

Semdeg Tavis adgilze ayeneben C3 kondesators da Tu aris oscilografi 

sinjaven maRali sixSiris signalis modulaciis xarisxs. 

 

Nnax. 2 

 

sacdelTan muSaoba martivia Tu isinjeba xmis sixSiris 

gamaZlierebeli, gadamrTvelebi SA1 da SA2 unda iyos dayenebuli 

mdgomareobaSi “(xmis sixSire) xs”, awvebian SB 1  Rilaks da gadascemen 

“xs” signals X1 ceciT rigrigobiT sasinji gamaZliereblis  sxvadasxva 

kaskadebze. Aam dros ar unda dagvaviwydes R8 rezistoriT saWiro 

signalis donis dayeneba. sxva da sxva aparaturis Sualeduri sixSireebis 

gamaZliereblis gasinjvisas saWiro sixSire irCeva SA1 da SA2 

gadamrTvelebiT, SB1  Rilaks  ar vaWerT. Sualeduri sixSireebis 

 252



gamaZliereblis (Ssg)  Sesasvlelze signalis miwodebisas jer ZiriTadi 

seleqciis filtris Semdeg da mere manamade rwmundebian, rom signali 

gadis filtrSi  da Ssg-Si. sxva SemTxvevaSi Ssg isinjeba  calkeuli 

kaskadebis mixedviT. 

Радио, 2002,  №12, с.46,47. 

79. girlandebis komutaciis avtomati    

rurua Tornike  

erT–erTi mowyobiloba gavaZlevs imis saSualebas, miviRoT 

sinaTlis efeqti mzardi sinaTlis „boZi“ oTxi Suqdiodidan, Semdeg ki – 

cimcima „boZi“. 

 mowyobiloba, romelic mocemulia sur. 1–ze, Sedgeba 

generatorisagan elementebiT DD1.1, DD1.2, mricxvel–gamSifvrelisagan – 

DD2, oTxi RS - trigerisagan mikrosqemiT DD3 da elementiT DD1.3, 

tranzistoriT VT1 warmodgenili misi logikuri elementiT 2 “an” 

gaxsnili koleqtoriT, romelic marTavs cimcima sinaTlis „boZis“ 

process. 

 

Nnax. 1 

 davuSvaT, rom CarTvisas mricxvelis mkvebavi DD2 imyofeba sawyis 

mdgomareobaSi. amasTan maRali done gamosavali 0 mricxvelis DD2 
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(gamosavali 3) imoqmedebs S–is Sesavalze (gamosavali 4 – DD3) pirvel RS 

trigeris mikrosqebebis DD3–ze, amitom am trigerebis gamosavalze 

(gamosavali 2 – DD3) warmoiqmneba maRali done. tranzistori VT1, 

ramdenadac elementis DD1, mesame SesavalSi dabali done aqvs gaxsnilia. 

Sedegad inTeba sinaTlis diodi HL1.  

 Semdegi impulsis dadebiTi polusis Sejaxebisas, miRebuli 

generatoris gamosavalSi CN mricxveli DD2, ukanaskneli gadamrTveli 

erTi mdgomareobidan meore Suqdiodis CaTvliT, mesame da meoTxe 

Suqdiodi Camqralia da pirveli agrZelebs naTebas, radganac uaryofiTia 

SesavalSi Zabvis gadacema S pirveli trigeridan ar cvlis mis 

mdgomareobas. mesame impulsis ganaTebis Semdeg, inTeba sami indikatiro, 

xolo meoTxes SemTxvevaSi oTxi indikatori. „boZis“ mTliani anTebis 

Semdeg impulsad generatoris mricxveli DD2 dgeba meoTxe mdgomareobaSi. 

amasTan sinaTlis „boZis“ oTxi Suqdiodi agrZelebs naTebas, misi 

mdgomareobis   Seucvlelad. DD2 mricxvelis dafiqsirebisas mexuTe 

doneze DD1.3–is gamosavalze iketeba tranzistori VT1 da yvela 

Suqdiodi qvreba. rodesac mricxveli dgeba meeqvse mdgomareobaSi, 

tranzistori ixsneba da yvela Suqdiodi xelmeored inTeba, xolo 

meSvide mdgomareobis SemTxvevaSi gamosavali elementi DD1,3 daxuravs 

tranzistors da Suqdiodi Caqvreba. merve poziciaSi mricxvelis 

Suqdiodi xelmeored ainTeba. rogorc ki mricxveli gadava mecxre 

mdgomareobaSi dadebiTi gadacema imoqmedebs erTmaneTze yvela 

SemaerTebel  Semavali              R trigeri, Sedegad isini ganuldebian da 

Suqdiodebi Caqreba. generatoris Semdegi impulsi dgeba nulovan 

mdgomareobaSi. amasTan pirveli trigeris mikrosqemebi DD3 erTian 

mdgomareobaSi dgeba  da CairTveba Suqdiodi HL1. zemoT aRwerili 

procesi meordeba.  

 sqemaze aRniSnuli generatoris nominalur detalze miaxloebiT 

sixSire 3 hercia, magram survilisamebr SeiZleba misi Secvla detaliT 

R1C1. mikrosqemebi SeiZleba iyos sxvadasxva seriis tranzistori, 

nebismieri KT972 seriidan, kondensatori nebismieri tipis, xolo 

rezistori – simZlavriT aranakleba 0,125 vati. 
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  detali Seqmnilia sabeWd plataze (suraTi 2) erTmxrivi folgis 

teqstolitisagan.  

 

nax. 2. 

 nulovan mdgomareobaSi qselSi CarTvisas mowyobilobaSi 

SeiZleba damateba mricxvelis DD2. amisaTvis gamosavali 15 aucileblad 

unda gamoirTos saerTo sistemidan  da gamosavali 15–is nacvlad saerTo 

sadeniT CairTos rezistori MLT – 0125 winaRobiT 100 komi, xolo imave 

gamosavalsa da Zabvas Soris – kondensatori simZlavriT 0,33 –1 mkf. 

  Радио, 2005,  № 11, с. 51. 

80. Suqdiodebis martica   

rurua Tornike  

 es matrica – warmoadgens araCveulebriv „generators“ Suqis 

efeqtebiT kvadratuli zomiT 4X4–ze. Seqmnili Suqdiodebi 16 . 

Suqdiodebi inTeba qaosurad da iqmneba ganumeorebeli sinaTlis efeqti.  

 mowyobilobis sqema moyvanilia mesame suraTze.  
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elementebze Sesrulebulia generatorebi DD1.1 da DD1.2. is 

gamoimuSavebs impulsebs, romlebic  DD1.3 da DD1.4  buferuli elementebis 

gareSe moewodeba sawinaaRmdegod mricxvelis Semosavalze DD2, DD3. 

sabolood xdeba marTva SuqdiodiT matricebis Zabvis SemzRudveli 

rezistorebiT R2 – R9. 

rodesac mricxvelis Semosavalze moewodeba impulsebi, 

gamosavalze formulirdeba ganumeorebeli ormagi kodebi oTxganrigad. 

mdgomareoba mricxvelTa gamosavlebSi maRali logikuri doniT ar 

emTxveva drois mixedviT da amitomac matricaSi inTeba sxvadasxva 

Suqdiodebi, Sedegad miiReba qaosuri anTeba da Caqroba. cvalebadi 

rezistoriT  R1 SesaZlebelia Seicvalos impulsebis gavrcelebis sixSire  

da kvaldakval Seicvalos matricis Suqdiodebis marTva. ramdenadac 

generatorSi gamoyenebulia elementebi mikrosqemis К155ЛА3, sixSiris 

marTva SesaZlebelia mxolod mcire monakveTebSi. am mikrosqemebis 

Secvla К561ЛА7–iT SesaZlebelia.  umniSvnelo cvlilebiT, beWduri 

plata SedarebiT ufro did monakveTebSi marTavs siCqaris cvalebadobas 

sinaTlis naxatze. 

 

nax. 3. 
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  maregulirebeli DA1 iZleva saSualebas mowyobilobis 

kvebisa, iseve rogorc elementis galvaniseburi elementebis 9v. ZabviT. 

detali „matricebi“ damontaJebulia da akrefilia erTmxriv folgis 

minateqstilze, romlis naxazic warmodgenilia me–4 suraTze. 

mikrosqemebisaTvis gaTvaliswinebulia paneli, Tumca SeiZleba mis 

gareSec. gadamyvanis saxiT sasurvelia erTwveriani Cveulebrivi eleqtro 

sadenis (izolaciiT) gamoyeneba. 

 

Nnax. 2 

Радио, 2005,  № 11, с. 52 

 

81. „morbenali cecxli“ avtoreversiT 

rurua Tornike  

Suqis efeqtebs meorenairad „ morbenal cecxlsac“ uwodeben. a. 

levaSovis, „morbenal cecxli“ Suqdiodebze, SeniSvnaSi („radio“, 2000, № 

11, c. 58) es mowyobilobas (sur. 5) aris konstruqciis srulyofili 

varianti, radganac srulyofisaTvis sqemaTa raodenoba igive rCeba. 
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nax. 1 

 

nax. 2 

avtomati Sedgeba generatorisagan, romelic Sedgenilia DD1.1 da 

DD1.2 elementebisagan; RS trigerisagan, romelic Sedgenilia DD1. da 

DD1.4 elementebisagan; reversuli mricxvelisagan DD2 da 

deSifratorisagan DD3, agreTve Suqdiodisagan HL1– HL6 marTvadi 

CamrTveliT. avtomati kvebis wyaros iRebs (mudmivi Zabva 9...15v.) 

integrirebuli gardamqmnelisagan DA 1. aRniSnul sqemaze nominaluri 
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detalebis sixSire daaxloebiT 5hercs udris. magram misi Secvla 

rTulia ar aris rezistoris R1 an kondensatoris meSveobiT C1. 

Радио, 2003,  № 11, с. 52 

 

82. musikaluri avtomati 

rurua Tornike  

saaxalwlo girliandebis mowyobilobas damatebiT mivuerToT 

avtomati, romelic periodulad warmoqmnis sasurvel musikalur 

fragments an milocvis sityvier teqsts. amasTan, musikaluri fragmenti 

an  teqsti SeiZleba iyos ramdenime da misi monacvleoba SesaZlebeli 

iyos nebismier momentSi. 

 avtomatis mTavar nawils warmoadgens specializirebuli 

mikrosqema seriiT ISD25xx, xolo musikaluri fragmentis xangrZlivoba 

damokidebulia konkretuli tipis mikrosqemaze, romelic SesaZlebelia 

ori wuTic gagrZeldes. es mikrosqema Tvis mxriv warmoadgens Camwer 

mowyobilobas – warmoTqvas xmovani informacia. misi muSaobis principi 

dafuZnebulia analoguri signalis Senaxvis teqnologiaze. Cawera xdeba 

eleqtronuli mokrofonis daxmarebiT, xolo gaJReradeba ki – dinamikis 

meSveobiT. informaciis Senaxvis xangrZlivoba aRwevs aseul wels, xolo 

ciklis raodenoba Cawera–gaxmovanebisa ki – aTi aTass! 

avtomatis sqema mocemulia me–6 suraTze. mikrosqemis marTva DA1 

standartulia, da avtomaturi reJimis uzrunvelsayofad mierTebulia 

generatori sworkuTxovani impulsebiT logikuri elementebis DD1.1 da 

DD1.3 meSvepbiT. mowyobiloba Zabvis wyaros blokidan, romelsac aqvs 

transformatori T1, diodis xidi VD1 gadamyvani da integraluri Zabvis 

maregulirebeli sqemaze DA2. avtomatis muSaobis reJimi imarTeba 

gadamrTveli SA1 da RilakebiT SB1, SB2. xmovani signalis regulireba 

SesaZlebelia R1. 

musikaluri avtomati muSaobs Semdegnairad: sqemaze naCveneb 

mdgomareobaSi gamosavali 27 mikrosqema DA1 da mikrosqemis kveba DD1 
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mierTebulia saerTo sadeniT, amitom mikrosqema DA1 informaciis Caweris 

reJimSi imyofeba, xolo generatori mikrosqemaze DD1 ar muSaobs. 

 

 

nax. 7. 

 amis Sedegad HL1mudmivad anTia. informaciis Caweramde saWiroa 

Rilakze SB1 mimentaluri daWeriT mikrosqema daafiqsirebs Caweris 

sawyis mdgomareobas signalis Camwer blokSi. pirveli xmovani 

fragmentis (sityva, musika da a.S.) CawerisaTvis saWiroa avtomatis miyvana 

xmovani wyaros sawyis mdgomareobamde da Rilakis SB2 

„dasawyisi/SeCereba“ Suqi ainTeba, rac niSnavs, rom Cawera Sewyda. ramdeni 

fragmentis Cawerac moxdeba imdeni xmovani informaciis damaxsovrebas 

SeZlebs. 

 imisaTvis, rom meore xmovani fragmenti Caiweros igive 

TanmimdevrobiT xdeba informaciis Cawera, rogorc pirvelisa da a.S. 

sanam musikaluri avtomatir mikrisqemis mexsiereba daitevs, xolo 

mexsierebis Sevsebisas ainTeba Suqdiodi Rilakze SB2 (mokle intervaliT 

daWerisas), rogorc zemoT iTqva, xmovani informaciis sruli 
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xangrZlivoba damokidebulia mikrosqemis tipze DA1 da amis gansazRvra 

SesaZlebelia mikrosqemis seriis meSveobiT. 

 arsebuli informaciis gaJRedadeba xdeba reJimis gadayvaniT 

gadamrTvelis SA1 meSveobiT, Semdeg sqemis mixedviT. amis Sedegad 

mikrosqemis gamosavalze 27   DA1 da 14   DD1 gadaecema Zabna +5v. mikrosqema 

DA1 gadava informaciis gaxmovanebis reJimSi, xilo generatori DD1 

daiwyebs muSaobas. rodesac gamosavalze DD1.3 aRmoCndeba dabali 

logikur doneze, igi kondensatiris C10 daxmarebiT momentalurad gadava  

gamosavalze 23 mikrosqemaze DA1 da gauSvebs pirveli fragmentis 

gaxmovanebas. amis Sedegad Suqdiodi Caqreba da isev ainTeba. meore 

fragmenti daiwyeba maSin,  rodesac gadava elementis DD1.3 

mdgomareobaSi da isev gamoCndeba danali logikuri done.  

 intervali fragnebtebs Soris ganisazRvreba generatoris 

impulsebiT da misi miTiTeba sqemaze xdeba nominaliT minimum erTi 

wuTisa. misi cvalebadoba SesaZlebelia kondensatoriT C8, C9 da 

rezistoriT  R11. 

 axali CanawerisaTvis gadamrTveli SA1 gadadis „Caweris“ 

mdgomareobaSi, amasTan Zveli informacia ar iSleba da xdeba 

informaciis gadawera „zevidan“. imisaTvis axali informaciis Cawewra 

moxdes saWiroa momentalurad Rilakis “Camoyra“ SB1 dafiqsireba. Tu es 

moqmedeba ar Sesruldeba ver moxdeba axali Canaweris dafiqsireba. 

       Радио, 2003,  № 11, с. 54 

 

83. ” mocekvave kacuna” 

ramazaSvili zviadi  

         sul ori mikrosqemaa saWiro magnitofonisaTvis 

(mimRebis,pleierisa da axva mowyobilobisaTvis) Suqdiodiani 

indikatoruli-danamatis dasamzadeblad, musikis gareSe  ”kacuna” 

gayinulia, musikis dawyebisTanave kacuna ”coccldeba” da iwyebs 

moZraobas. pozebis cvlilebis sixSire damokidebulia magnitofonis 

xsg(xmis sixSiris gamaZlierebeli)_s simZlavreze. Sesabamisad xmis 
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simaRlesa da fonoigramis JReradobis tembris SerCeviT miviRebT 

kacunas cekvas musikis tempTen SexamebiT, romelic xSir SemTxvevaSi 

ganisazRvreba dabali sixSireebis mdgenelebiT. 

Suqdiodiani indikatori Sedgeba aTi АЛ 307 seriis Suqdiodisagan, 

romelic ganlagebulia (nax. 1.a) _is Sesabamisad.maT Soris cxras (HL8_s 

garda) winaswar gadaakeTeben  mrgvalidan marTkuTxedis formaze, 

gverdiTi mxareebis 2,2-2,5 mm sisqeze moqlibviT (nax. 1.b) amis Semdeg 

gaqlibuli mxareebi faraven TeTri saRebaviT. 

 

Nnax. 1 

 

 Suqdiodebis marTvis mowyobilobis sqema naCvenebia (nax.2)ze. DD1.1 

da DD1.2 elementebze awyobilia impulsebis generatori, romelis sixSire 

VT1 tranzistoris koleqtor-emiteris monakveTis winaRobazea  

damokidebuli. is ki Tavis mxriv , damokidebulia  (xmis sixSiris ) xs_is 

doneze, romelic X1 da X2 Semomaval Reroebze magnitofonis danamikeui 

Tavakidan  miewodeba.  
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Nnax. 2 

 

          DD2 mikro sqemaze da DD1.3, DD1.4  elementebze awyobilia 

impulsebis kacunas ”poziciebis kodebSi”   gardamqmneli  generatori.  

К155ИЕ4  mTvlelisTvis cekva Sedgeba 12 periodulad ganmeorebadi 

poziciisgan (nax. 3). garkveuli mravalferovnebis miReba SeiZleba К155ИЕ4  

mikrosqemis К155ИЕ5 an К155ИЕ2 mikrosqemiT SecvliT. amasTan К155ИЕ4 

mikrosqemis 6, 7 gamomyvanebi  Seesabamebian К155ИЕ5-is  2, 3-s    da 

К155ИЕ2-is  2,3,6,7  gamomyvanebs. 11_s Seesabameba 9-s, 9 Seesabameba 8-s, 

xolo 8-11-s orive mikrosqemaSi. kacunas cekva gaizrdeba (К155ИЕ5) an 

Semcirdeba 

 

nax. 3 

 

(К155ИЕ2) poziciebis raRac ricxviT sawyis variantTan SedarebiT. 

tviT cekvis poziciebis  (pozebis) Sesacvlelad sakmarisia  adgili 
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SeucvaloT mricxvelis me_9 da me_8 an me_12 da me_11 gamomyvanebs 

(kavSiri me_12 da pirvel gamomyvanebs Soris unda SenarCundes). 

        VD3 , VD4  diodebi da VD5 stabilitroni emsaxurebian 

magnitofonis (am SemTxvevaSi gamoyenebulia magnitofoni ”sonata 216”) 

kvebis blokidan  X3, X4 Reroebze Semosul 11v Zabvis, indikator-

danamatis kvebis 4...4,5v_mde  dasawevad (misi deni aseT reJimSi 40...55ma-s 

Seadgens ). 

        KC156A stabilitronis nacvlad SesaZlebelia KC456A-is 

gamoyeneba an, im SemTxvevaSi, Tu  magnitofonis kvebis Zabva 11v-ze  

dabalia KC147A da KC133A-is. 

 

nax. 4 

 

nax. 5 
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VD1_VD4  diodebi nebismieri siliciumis (kaJi) (VD3,VD4-pirdapiri 

deniT  

aranakleb 60ma). indikator-danamatis  nawilebs amontaJeben 

calmxrivfolgirebuli minateqstolitis sabeWd plataze nax.  4,5. 

     magnitofonis korpusis  moxerxebul adgilas akeTeben mrgval 

naxvrets 16..17mm   diametriT Suqdiodiani indikatoris gamosayvanad. 

     indikatoris gamarTva mdgomarebs  R1 rezistoris SerCevaSi 1-

10kom _is farglebSi xmis simaRlisa da kacunas cekvis sixSiris 

Sesabamisobamde. R3 rezistoris  SerCeva xdeba igive sazRvrebSi , pauzisa 

da fonogramis Sewyvetis dros gadarTvebis indikatoris gasaCereblad. 

R4-R11 rezistorebis SerCeva xdeba 100-390 om  farglebSi, danamatis 

muSaobis dros Suq diodebis erTnairi simkveTris miRebisTvis. 

saWiroebis SemTxvevaSi kvebis Zabvas cvlian stabilitronis 

SerCeviT da  VD3,VD4 diodebis raodenobis gazrdiT. 

Радио, 2004,  №10, с. 53  

 

 

 

 

84. fazuri Zabvis gaqrobis indikatori 

sanaia soso  

kargadaa cnobili Tu ramdenad saSiSia samfazian 

eleqtromamoZravebelSi Zabvis vardna erTerT fazaSi, mxolod gamocdil 

specialistebs SeuZliaT droulad SeamCnion misi xmis  SecvliT.  

eleqtromamoZravebeli umetes SemTxveveaSi agrZelebs muSaobas, magram 

swrafad xurdeba da SeiZleba gadaiwvas.  warmoebaSi xmaroben specialur 

damcvel mowyobilobas, romelic avtomaturad TiSavs Zravas im momentSi 

Cven gTavazobT indikators..romelic mogawvdis signals rom ragac 

mwyobridanaa gamosuli aramarto SuqiT aramed xmovani signaliT.  

yvelaze martivi indikatorebi romlebic gviCvenebs samfaziani badis 

mwyobrSi yofnas. aramarto neonis lamfebi, romelic CarTulebia 
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Camqrobi rezistorebiT  yovelive fazis          

miyvanilobiT da  neitrals Soris. 

vinaidan adamianis yuradReba mipyrobilia sesasrulebeli 

samuSaoebiT SeiZleba mar ver SeamCnios Camqrali  naTura  da amitom am 

situaciaSi yuradRebis  misapyrobad saWiroa xmovani signali. amave dros 

aRsaniSnavia neonis naturebi:  

am naTurebma SeiZleba TviTon daiwyos cimcimi da amitom 

signalizaciisTvis SeiZleba gamoviyenoT Suqdiodebi. Zabvis samive fazis 

nones gviCvenebs sami erTnairi deteqtori. 

mag: faza A Sedgeba  diodi VD1-rezisturi gamyofiT R3R7 

kondensatori C4 da stabilizatori VD9–romelic sazRvravs masworebel 

Zabvas. roca  

swori fazaa deteqtoridan gamosuli Zabvis done LOG1 da  

roca dazianebulia  LOG0, roca bade mTlianad srulyofilia LOG1-

aris yvela Sesasvlel element DD2.2-Si da LOG0 misgan gamosuli blokavs 

tonaluri generetoris muSaobas mikrosqemaze–DD1.  elementebi DD2.1 da 

DD2.3 marTaven Suqdiodebs HL1 da HL2–s maTi Suqi gviCvenebs faza A da 

faza B–Si saWiro  Zabvas.  faza  C-s indikatori  (Suqdiodi  HL3) marTavs 

gasaRebiT romelic aris tranzistorze VT2.. es gakeTebulia imisaTvis 

rom mowyobilobaSi ar daematos kidev erTi mikrosqema. Tu dazianebulia 

erTerTi faza maSin maSin Caqreba  misi gankuTvnili Suqdiodi da LOG0 

romelic  gamodis elementidan DD2.2–dan Seicvleba  LOG1-ze da 

generatori elementebze DD1.1 da  DD1.2 daiwyebs sixSiris impulsebis 

gamomuSavebas.  2…3 herci romlebic periodulad CarTaven xolme xmovani 

sixSiris  generators  elementebze DD1.3,  DD1.4  amis safuZvelze  

piezokeramikuli gamomsxivebeli  HA1-dan gavigebT wyvetil xmovan 

signals.. indikators kvebavs ori  identuri Zabvis gamasworebeli          

( C1,R1, VD4, da C2, R2, VD5 ) maTi Sesasvleli  aris badis  sxvadasxva 

fazebTan SeerTebuli B da C.  am SemTxvevaSi diodebi VD6 da VD7 –is 

wyalobiT. 
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Nnax. 2 

es mowyobiloba faqtobrivad kvebavs im gamasworebels,romelSic 

Sedis meti donis Zabva. Tu erT erTi faza aris dazianebuli, kveba ki 

grZeldeba sxva fazisgan da indikatori agrZelebs muSaobas, 

mikrosqemebis Zabvis kveba damatebiT stabilurdeba VD8 – stabiltronis 

daxmarebiT. (beWduri plata naCvenebia meore naxatze) aq unda iyos 

gamoyenebuli rezistorebi R1-R5-MLT-0,5 amaze naklebi simZlavris 

gamoyeneba ar aris mizanSewonili eleqtro usafrTxoebis gamo. 
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nax. 3 

rezistorebi R10  da R17 –MLT-0,125 danarCeni tipiuri zoma 1206. aqve 

viyenebT oqsidur kondesatorebs K50-35 an maTi msgavsi Zabvaze aranakleb 
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16 voltisa.  kondensatorebi C1, C2-K73-17 gamoiyeneba Zabvaze aranakleb 250 

voltisa. C7-K10-17, yvela sxva keramikuli tipo zoma 1206 aris zedapiruli 

montaJisTvis. zedapiruli montaJis yvela elementi (rezistorebi da 

kondensatorebi) mis montaJs vakeTebT beWduri gamtaris mxares da 

pirdapir vamagrebT kontaqtebze K561 seriis mikrosqemis magivrad. 

SeiZleba davayenoT mxolod sqemis Secvlis gareSe. amasTanave SeiZleba 

gamoviyenoT msgavsi funqcionaluri mikrosqemebi K176 an importuli 

mikrosqemebi, struqturiT KMOP. tranzistorebi KTZ102A –SeiZleba 

SevcvaloT mxolod imave seriis an seriis KTZ15, KTZ 117. stabiltronebad 

SeiZleba gamoviyenoT VDB8 da VDb11. SeiZleba gamoviyenoT nebismieri 

sxva, romelic daiWeers Zabvas 7 dan 9 voltamde.  (mag: KC175A, D818 

nebismieri indeqsiT) magram VD8–Si Zabva ar unda iyos  naklebi  vidre 

VD9 an  VD11– Si. stabiltronebi VD4-VD5 icvleba sxvaze, mxolod imaze 

romelic gauZlebs 10–15 volts, magaliTad: KC515A diodebi KD209A 

SeiZleba SevcvaloT KD105B  an KD102B  diodebiT.  Suqdiodebi HL1-HL3– is 

nacvlad SeiZleba gamoviyenoT nebismieri (mxolod rac SeiZleba ufro 

kaSkaSa) magram ukeTesia gamoviyenoT ufro kaSkaSa HA1 pezokeramikuli 

xmis gamomsxivebeli ZP-1 an msgavsi sworad awyobili indikatori . igi 

CarTvisTanave iwyebs muSaobas, Tu saWiroeba moiTxovs SeiZleb 

SevcvaloT xmovani signalis sixSire, amisaTvis unda gamoviyenoT 

rezistori R11 an kondensatori C11. 

Радио, 2003,  № 4, с. 42,43 

 

85. satelefono saubris drois gadametebis 

signalizatori 

sanaia soso 

telefonis yurmilis aRebis Semdeg, ramdenime xanSi es 

mowyobiloba gvaxsenebs ganaTebiT da xomovani signaliT, rom saubari 

gaWianurda. sqemis odnavi cvlilebis Sedegad ki mas SeuZlia gamosces 

yuradRebis miqcevis  aucileblobis signali im nebismier 

sayofacxovrebo eleqtro mowyobilobebze, romelbic ramdenime wuTis 

win iqna CarTuli.  

     signalizatori ar erTveba satelefono saubarSi 4-5 wuTis 

ganmavlobaSi, mxolod iZleva gamafrTxilebel manaTobel signals, 
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daaxloebiT 30 wamisa da 2 wuTisa da 30 wamis gaslis Semdeg laparakis 

dawyebidan. am drois gasvlis Semdeg, rac sruliad sakmarisia 

mniSvnelovani siaxlis gadasacemad anda Sexvedraze SesaTanxmeblad, 

CairTveba xmovani signali, romelic xels uSlis laparakSi da 

aiZulebs mosaubreebs miatovon saubari. 

mowyobiloba, romlis sqema naCvenebia nax. 1-ze, SeiZleba 

moTavsdes nebismier sadenian telefonis aparatSi. is iwyebs muSaobas 

telefonis yurmilis aRebis Semdeg mxolod im SemTxvevaSi, Tu 

Sekrulia  SA1 CamrTvelis kontaqtebi, romelic dayenebulia mimalur 

adgilas. praqtika samwuxarod gviCvenebs, rom CamrTvelis 

adgilmdeboreoba male xdeba cnobili im molaybe ojaxis wevrTaTvis, 

romelTa gabmuli satelefono saubrisaTvisac gankuTvnilia 

SemzRudveli signalizatoris gamoyeneba. 

     telefonis aRebisTanave kondensatori C1 ganmuxtulia, xolo 

DA1.1 gasaRebis veliani tranzistori Caketili. Sesabamisad gawyvetilia 

DA1.3 da DA1.4 gasaRebebis wredi. ar anaTebs HL1 indikatoris arcerTi 

Suqdiodi. Caketilia  n - arxiani veliani tranzistori VT1  da 

gamorTulia piezokeramikuli xmovani signalizatori  HA1 (igi 

CaSenebuli  generatoriTaa). miaxloebiT 30 wT-Si Zabva C1 

kondensatorze, romelic imuxteba dioduri bogiris   VD1-VD4 

gamosasvlelidan R3 rezistoris gavliT, gadaWarbebs DA1.1 gasaRebis 

gaRebis zRurbls, rac gamoiwvevs mis gaiRebas. am dros DA1.2 gasaRebi 

isev Caketilia, gamomdinare iqidan, rom C2 da C3 kondensatorebi 

imuxtebian nela, vidre C1. Tumca gasaRebi DA1.3, romlis saketzec 

modebulia sruli Zabva bogiris gamosasvlelidan, Riaa da amitom 

CarTavs HL1 indikatorul yviTel Suqdiods. am momentisasTvis gasaRebi  

DA1.4 Caketilia gamomdinare iqidan, rom Zabva mis Camketsa da qvesafens 

Soris nulTan axlosaa. am mdgomareobaSi signalizatori moixmars 0,8 

ma-s tol dens, romlec aucileblobis SemTxvevaSi  SeiZleba 

SevamciroT R10 - s rezistoris nominalis gazrdiT. 

kidev 2 wuTis Semdeg C2, C3 kondensatorebi imuxtebian im 

Zabvamde, rac iwvevs DA1.2 gsaRebis gaxsnas. amis Semdeg DA1.3 gasaRebis 

saketi – qvesafenze modebuli Zabva vardeba nulamde, riTac es gasaRebi 

Caiketeba, xolo DA1.4   gasaRebi gaiReba. HL1 indikatoris yviTeli 
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naTeba  icvleba wiTliT, xolo moxmareebuli deni ki izrdeba 1,8 ma - 

mde. 

axla R12-is gavliT iwyebs damuxtvas oqsiduri kondensatori C4. 

ori wuTis gasvlis Semdeg, rodesac VT1 tranzistoris saketi – 

saTaveze modebuli Zavba gadaaWarbebs zRvrul mniSvnelobas es 

ukanaskneli gaiReba. amuSavdeba sasignalo wredi mocimcime Suqdiodis 

HL2 - s da xmovan gamomsxivebelis HA1 meSveobiT. telefonze mosaubre 

gaigebs momabezrebel wyvetil zarebs (2...4, 5 khc) gamudmebulad zrdadi 

xmamaRlobiT. 

signalis maqsimaluri xmamaRloba damokidebulia R14 rezistoris 

nominalze, romelic SeiZleba imyofebodes 3...15 kom diapazonSi. 

gamomdinare iqidan, rom signalizatoris mier gamomuSavebuli denis 

cvladi mdgeneli SeaRwevs telefonis xazSi, amitom mis zarebs gaigebs 

xazis meore boloSi mosaubre abonentic. Tu amaSi aucilebloba ar 

aris gamomsxiveblis gamomyvanebi unda iqnas daSuntebuli 10 mkf X 16 

vD- mde oqsiduri kondensatorT da raTqma unda polarobis dacviT.  

     VD5, VD6, VD8,  R13,  R7 elementebis daniSnulebaa 

kondensatorebis swrafiganmuxtva, mas Semdeg rodesac telefonis 

yurmili daideba adgilze. R1 R2 rezistoreb amcirebens 

signalizatoris gavlenas telefonis aparatis kvanZebze da icaven 

elementebs araakuratulad da ucodinrobiT gamowveuli 

manipulaciebisagan. VD1 – VD4  dioduri bogiri xdis mowyobilobis 

muSaobas damoukidebels xazis Zabvis polarobisagan. VD7 

stabilizatori icavs velian tranzistorebs denis SemTxveviTi 

momatebisagan. xelsawyo damontaJebulia nabeWdD plataze zomebiT 60 X 

50 mm. misi sqema naCvenebia nax. 2 – ze. is Zaldautaneblad eteva 

praqtikulad nebismier telefonis aparatSi. plataze ganTavsebulia 

yvela detali, HA1 indikatoris garda. HL1 Suqdiodi SeiZleba 

davamagroT telefonis aparatis korpusis nebismier mosaxerxebel 

adgilze gaburRul naxvretSi. signalizacatoris montaJisas 

aicilebelia davicvaT Veliani tarnzistorebi, romlebic 

mgrZnobiareni arian statistikuri muxtebisagan.  mowyobilobis 

gadamuSavebisas aucilebelia gamoirTos telefonis aparatisgan masTan 

mierTebuli  orTave gamtari.  
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    mowyobilobaSi rezistorebad SeiZleba aRebul iqnas 

nebismieri mciregabarituli C1-4, C2-23 МЛТ anda maTi importuli 

analogebi.   C1-C3 kondensatorebi SegviZl K73-17, K73-24 anda maTi 

importuli analogebi. oqsiduri kondensatori C4 unda iyos gaJonvis 

mcire deniT. gamodgeba, magaliTad tantaluri kondensatorebii seriiT 

K52, K53, analogiuri importuli an aluminis LK, SB, SL seriis, muSa 

ZavbiT araumetes 25 voltisa. 

diodebi aRebul unda iqnas mcire uku ZabvebiT, moergeba 

xelsawyoebi seriiT KD521, KD103, KD102, KD522, 1N418. stabilitroni 

KC508D SeiZleba Seicvalos mcire simZlavris KC522A- Ti an sxva 

romelimeTi stabilizaciis ZabviT 24...27 voltze.B mikrosqemuri 

gasaRebi К574КП1А SeiZleba Seicvalos p-arxebiani izolirebuli 

saketis mqone veliani tranzistoriT seriiT КП301, 2П301, КП304, 2П304. 

КП501А – s  adgilas gamodgeba misi analogebi КП501, КР1014КТ1, 

К1014КТ1, КР1064КТ1 seriisa anda nebismieri n - arxiani veliani 

tranzistori izolirebuli saketiT da  dabal zRurblur Zabvaze 

momuSaveni. 

L-59EYC orferiani Suqdiodebis msgavss, uSvebs sxvadasxva firma 

aTeulbiT cals. gamodgeba nebismieri maTgani. igive SeiZleba iTqvas, 

mocimcime 2-36BSRD Suqdiodzec. gansaxilvel mowyobilobSi is gamodis 

mxolod rogorc denis mwyvtaris rolSi, ase rom ganaTebis fersa da 

simkveTres ara aqvs aranairi mniSvneloba. es Suqdiodebi SeiZleba 

SeumCnevelic ki darCes momxmareblisaTvis. 

HPA24AX xmovani gamomsxiveblis adgilze SeiZleba gamoyenebul 

iqnasHPA17AX, EFM-475, EFM-250. Tu gamoviyenebT FM-12S-901L 

gamomsxivebls, romelic generirebs wyvetil xmebs, maSin  SeiZleba 

gamoiricxos mocimcime Suqdiodi da mis adgilas davayenoT gamtari 

“peremiCka”.   

     signalizaciebs rTaven telefinis aparatis iseT wertlebSi, 

sadac mxolo moxsnili yurmilis SemTxvevaSia mudmivi Zabva (aranakleb 

8 voltisa).  Zabva ar unda iyos maSinac ki rodesac ikribeba nomeri 

Cveulebrivi satelefono qselSi impulsuri meTodiT. am moTxovnas 

akmayofileben, rogorc wesi, meqanikuri nomris amkrefis salaparako 

kvanZTan SemaerTebeli wiTeli da lurji gamtarebi. imperatul an 
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eleqtronul nomris amkrebSi Sesabamisi mavTulebi SeiZleba iyos sxva 

feris. maT visac ara aqvas gamocdileba saabonento telefonuri 

teqnikis remontisa da modernizaciis SeiZleba daxmareba gauwios 

wignma [1], agreTve ukanaskneli wlebis JurnalSi „radio“-Si 

gamoqveynebulma araerTma publikaciebma [2-4]. 

signalizatoris  CarTvis wertilebi zogierTi gavrcelebuli 

satelefono aparatisaA moyvanilia cxrili - Si. nebismier SemTxvevaSi 

manam, sanam CavrTavT signalizators wredSi aucilebelia gavzomoT 

Zabva arCeul wertilebs Soris, aRebuli yurmilis dros da 

davrwmundeT, rom dadebuli yurmilis SemTxvevaSi Zabva maT Soris ar 

aris, gansakuTrebiT gamoZaxis zaris dros. 

 miSvnelovani gadakeTebis gareSe signalizatori SeiZleba 

gamoyenebul iqnas cecxlsaSiSi eleqtromowyobilobis an eleqtro 

Caidanis gamorTvis aucileblobis SetyobinebisaTvis. am mizniT VD7-is 

nacvlad ayeneben Д814В, КС510А  an КС207А stabilitrons. mis 

paralelurad aerTeben oqsidur kondensators polarobis Sesabamisi 

dacviT, romlis tevadobaa 100 mkf 16 v - ze. signalizators dasacav 

mowyobilobasTan erTad CarTaven 220 v wredSi Camqrobi kondensatoris 

K73-17 gavliT, romlis tevadobaa 0.47 mkf 630 v-ze. 
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86. radiomarTviT modulis Zabvis 

gardamqmneli 

(II nawili, ) 

tabataZe mixeili  

mowyobiloba akrefilia erTimxriv sabeWd plataze, zomiT 70-55 mm, 

mocemuli naxaz #3-ze. 

d.d 1 mikrosqemis, garda K561A7-isa, SeiZleba gamoyenebuli iqnas 

K561TL1, sxva mikrosqemebi K561 seriidan kvebis Zabvis volti. imave 

mizeziT araa mizanSewonili K14OYD608(DA2) mikro sqemis Secvla sxva OY – 

Ti. Tranzistorebi vt2, vt3 SeiZleba iyos nebismieri, seriidan KT315 an 

KT3102, da vt1 seriidan KT361, KT3107. 

gardamqmnelis mqk SesamGnevadaa damokidebuli VD1 diodze Zabvis 

vardnaze da Ria tranzistor vt4-ze. ukanaskneli proporciuladaa 
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damokidebuli Ria tranzistoris arxis winaaRdegobaze, mocemuli 

cnobarSi. 

 

 

Nnax. 1 

 

amitom, miTiTebuli tranzistorisa da diodis Sesasvlelebis 

Zebnisas yuradReba eqceva im parametrebs, romelbic miaxloebulia da 

sxvaoba minimaluria. mindvirs tranzistoris nawilis Zabva unda iyos 

araumetesi 4 voltisa. aRniSnul SemTxvevaSi gamomuSavebuli denis 

amplituduri  mniSvneloba metia dawolis denze, amitom tranzistori 

unda avirGioT  araumetesi 6 amperisa. Tu tranzistori vt4 SesamGnevad 
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cxeldeba, unda vuzrnulvelyoT siTbos gadacemiT, romlis adgilic 

plataze gaTvaliswinebulia. diodi VD1 unda iyos gaangariSebuli 

pirdapir denze aranakleb 10A. sqemaze mocemuli KD299BB SeiZleba 

Seicvalos KD213A – ze. 

babina L1, induqciurobiT 18—20 mkgh unda iyos patara magnituri 

dinebis  gamafrqvevebeli, amitom misTvis SerGeulia dajavSnuli 

magnituri sadeni B-26 feriti MI500hM-sgan. naxvevs, xuTi Zafisgan, mkavrad 

izorilebuli sadeniT, diametriT 1,5- - 2 mm axveven Sesabamisi diametris 

nawilze, icaven izolirebuli lentiT da aTavseben 

magnitosadenSi.jamebs Sua aucilebelia aramagnituri dacileba 0,2 mm; 

centralur kenebSi aTavseben Sesabamisi sisqis saizolacio damcvels. es 

icavs jamebs damtvervisagan magnituri sadenis daWeris dros. platis 

moednis Sesamcireblad babina L1-s amagreben gverdze.naxvevis 

gamosasvlelebs amagreben specialur naxvretebSi da apaianeben! 

kondensatorebi C7 da C9 naGvenebia sqemaze (nax.#1) da platis 

naxazze (nax#3) daStrixuli xazebiT. maTSi aucilebloba araa, magram 

Tu vt-4 tranzistori Zalian cxeldeba da osicolografuli Zabva 

aGvenebs “mavnebelia” – am kondensatorebis dayenebam SeiZleba daxmareba 

gagviwios. maTi moculoba ganisazRvreba mecnieruli gzebiT. 

SevudgebiT ra aRniSnuli gardamqmnelis Semowmebas, unda 

gaviTvaliswinoT, rom 27 volti Zabvis gamosvlisas 0,5 amperi denis dros 

pirveli mkvebavi 6 voltis ZabviT gaTvaliswinebuli unda iqnas denze, 

aranaklebi 2,5A – sa. gardamqmnelis pirveli GarTvis win rezistor r14-is 

zravi unda iyos SuaTana mdgomareobaSi, SemdgomSi misi daxmarebiT 

adgenen aucilebel gamomsvlel Zabvas. 

Tu gardamqmneli ar muSaobs, droebiT unda moixsnas babina L1 da 

miewodos gamosasvlelad jaWvSi Zabva +27 volti Sinagani wyarodan, 

miRweuli iqnas ra, rom signalebis forma wertilebSi, miTiTebuli (nax. 

#2) Seesabamebodes aRniSnuls. 

aucileblobis SemTxvevaSi, gardamqmneli SeiZleba gadaangariSdes 

sxva Semsvlel-gamomsvlel Zabvaze [3] – Si mocemuli meTodikiT. Sawyisi 

monacemebi: pirveli wyaros minimaluri Zabva –V min, gamomsvleli Zabva – 

V bix; maqsimaluri dawola IM. 

gaTvlas awarmoeben Semdegi TanmimdevrobiT: 
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  1. simZlavre, gadacemuli datvirTviT Ph = Vbhx/h. 

  2. simZlavre, moxmarebuli wyarodan, P1 = Ph /0,8 (ivaraudeba rom 

mqk gardamqmnelisa aris aranaklebi 80%) 

  3. denis saSualo mniSvneloba, wyarodan moxmarebuli Icp= P1/Vmin. 

  4. babinis l! deni (amplituduri mniSvneloba) Im = 21cp 

  5. virGevT vt4 mindvris tranzistors daSvebuli deniT araumetesi 

IM   Ria arxis minimaluri winaaRmdegobebiT. 

  6. virGevT diod VDI-s daSvebuli pirdapiri deniT araumcires IM 

da Zabvis minimaluri dacemiT Vpr am denis dros. 

  7. zabvis dacema vt4 Ria tranzistorze Vvt4 = Gol Icp. 

  8. tranzistor vt4 – is Ria mdgomareobis xangrZlivoba t1 = inL!/ 

Vmin-Vvt4 (Tu babnikiskonstruqcia ar icvleba, L1=20 mkgn) 

  9. tranzistor vt4-is daxuruli mdgomareobis xangrZlivoba 

t2=LnL1/Vbix + Vpr – Vvt4 

  10. gadamcemi generatoris impulsebis gameorebis periodi 

Tp=t1+t2. 

     Tp-is gaangariSebuli mniSvneloba miiRweva rezistori R1-is 

nominalis SerGeviT, Semdeg, gardamqmnelSi, romelSic araa moTavsebuli 

babina L1 da jaWvi gawyvetilia, vt1 tranzistoris bazas droebiT TiSaven 

OY-s gamosasvlelTan da aerTeben cvalebadi rezistoris zravasTan 4t 

kOm nominaliT, romlis erT-erT ganapira gamomsvlels aerteben DA1 

integraluri stabilizatoris gamomsvlelTan, meores ki saerTo 

sadenTan. axlad Seyvanili cvalebadi resiztoriT amyareben dadebiTi 

impulsebis xangrZlivobas vt4-Tan, romelic Tanabaria t1-is. zomaven 

Zabvas vt1 tranzistoris bazaze da zustad iseTs adgenen 3OYDA1 – is 

SesasvlelTan, rezistor r5-is nominalis SerGeviT. Yvela SeerTebebis 

aRdgenis mere rezistor r14-iT aRweven sasurvel Zabvas gardamqmnelis 

gamosasvlelTan. 

Радио, 2003,  № 2, с. 34 

 

 

87. orbarieriani komparatori  

tenteraSvili giorgi  
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     warmodgenili mowyobilob SeiZleba gamoyenebuli iyos iq, 

sadac kontrols moitxovs Zabvis orive done (qveda da zeda). aseve is 

SeiZleba gamoviyenoT dammuxtvel mowyobilebebSi sakontrolo-

savarjiSo ciklTa Casatareblad da avtomatikis sxvadasxva 

mowyobilobebSi 

     orbarieriani komparatoris sqema naCvenebia sur.1-ze. safuZvlad 

iyo aRebuli gazeTebSi da JurnalebSi araerTxel gamoqveynebuli 

klasikuri sqema. avtorma sabolood daamuSava zabvis gamoyofi 

R5R6R8R10.  gamoyenebuli iqna cvladi rezistorebi R8  da  R10,  agreTve 

damatebulia reles kontaqtebi  K12.  naxsenebma gaumjobesebebma misces 

saSualeba mieRoT orbarieriani komparatori, romelic aregulirebs 

Zabvis doneebs Semdeg sazRvrebSi: 3.1-dan 15.8-mde 

     Tu aradamainvertirebel Sesvlaze OY  DA1  Zabva metia, vidre 

damainvertirebelze, maSin gamomsvleli Zabva  OY  miaxlovebulia qvebis 

ZabvasTan, tranzistorebi  VT1 da  VT2 gaxsnilia, reles kontaqtebi  K1.1 da 

K1.2 Caketilia. Tu Sesasvleli Zabva xdeba ufro maRali vidre dadgenili 

rezistoriT R8 zeda zRvari, maSin damainvertirebul Sesvlazec DA1 Zabva 

ufro maRalia vidre aradamainvertirebulze. tranzistorebSi   VT1 da VT2 

Caiketebian, rele K1  gauSvebs. kontaqtebi K1.1  gamorTaven aRsrulebis 

mowyobilobas. cvlad resistors R10  aRar “daaSutireben”, kontaqtebi 

K1.2, da Seicvleba Zabvis gamyofis gayofis koeficienti. rezistori R10 

adgens qveda zRvars 

      Tu mowyobilobis Sesvlaze Zabva davardeba rezistorebiT R8 

da  R10  dadgenil donemde, maSin komparatori isev Seicvlis Tavis 

mdgomareobas sapirispirod. 

rele K1 nebismieria, aqvs amoqmedebis Zabva 243 da Sesabamisi 

kontaqtebi. cvladi rezistorebi R8 da R10 wrfivi damokidebulebis 

 278



nebismieri saxeobaa, “gadamwyobi” rezistori R3‐СП5‐16A. 

 
nax. 1 

     mowyobiloba awyobilia dasabeWd plataze, romlis naxazi 

naCvenebia sur.2-ze.           mowyobilobis gamarTvas iwyeben 

stabilitronis VD2 stabilizirebis denis dayenebiT. es operacia tardeba 

rezistoris  R12 SerCeviT, gamomdinare iqidan, rom stabilizirebis denis 

zRvrebi: 20…25мA. rezistoriT R3 ayeneben sanimuSo zabvas, riTic miiReba 

komparatoriT regulirebis saJiro sazRvrebi qveda da zeda barierebis 

dadgenis gasaioleblad SeiZleba Tanmimdevrulad R8‐Tan da   R10‐Tan 

CavrToT cvladi rezistorebi winaRobiT 100 da 47 omi Sesabamisad. 
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88. girlandebis gadamrTveli avtomati 

tenteraSvili giorgi 

 avtomati gadarTavs Suqdiodis girlandass, romlebic qmnian erT 

eqvsidan SesaZlo Suqis efeqtebidan mowyobilobis sqema moyvanilia 

nax.1 

   DD12,DD1,3 elementebze Sekrebili am impulsebis generatori  

generatoris sixSire  da aqedan gamomdinare “sxivebis” siCqaris 

brunvas aregurilebs  cvladi rezistori R1 Zrav rezistori 

akrefilia DD3,DD4Dmikrosqemis trigerebiT. registris marTvis kvanZis 

daxmarebiT, Sekrebilia elementi DD1,DD2.1_DD2,3 da RilakiT SB1 

SesaZlo gaeces  erTi eqvsi SesaZlo TanmimdevrobiT SerTebulia 

girlandebis. arCevani damokidebulia Rilakis  xangrZlivi dajeriT. 

maRali donis signalebi  trigeris Zraviregistris marTaven 

tranzistorebiT VT1_VT4 komotirebuli girlandebi TiToeuli Sedgeba 

or konstruqciulad sawimaRmdego mdebare Suqdiodebis saxazavebis, 
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romlebic erTdroulad CairTvebian . mowyobiloba iwyebs muSaobas  

egreve rogorc ki kveba miewodeba.   

 Suqefeqtebis avtomati ikvebeba ani elementebisgan :mag” krona” 

korundi: an importuli analogebi. masSi gamoyenebulia mudmivi 

rezistorebi C2_23 gardamavali CP3_4BM oqsiduri kondensatoruli _ 

inportuli  KA50 _35  mikrosqemis sqemaze  moniSnulebi SesaZloa 

Seicvalos analogebiT seridan K176 nebismieri SuqdiodebiT . 

  mowyobilobis yvela detali  rxevebis elementis garda 

ganlagebulia plataze  romlebic Sedgeba calmxriv folvirebul 

mateqtolitis  minateqtolitis  sisqis 1.5...2mmsisqis, platis naxazia 

naCvenebia nax.2:1:2 maStabiT. kvadratuli kontaqtur moednebze romlebic 

SuqdiodebisTvis aris Seqmnili , Tavisive analogebs  paikas ukeTeben 

gardaamisa kvadratuli kontaqturi moednebze gaTvaliswinebuli 

Suqdiodebistvis pirveli gamosavlebi sqemaze  dadebiTi gamosavali 

oqsiduri kondensatoris da Rilakis moZravi kontaqti. 

aragamoyenebuli mikrosqemebis DD1,DD2 (gamosaval12,13) gamosavleb 

SerTebuli kvebis gamosasvlel dadebiT polusTan da ara gamoyenebul  

dasadgami trigerebis  Semosavlebi DD3,DD4 mikrosqemea. 

 

 

89. universaluri logikuri sasinji 

totikaSvili giorgi  

logikuri mikrosqemebi mcire da saSualo xarisxis integraciis 

gaaCniaT farTo gamoyeneba radiomoyvarulTa konstruqciaSi. 

regulirebis xelSewyobisTvis da SekeTebisTvis cifruli da logikuri 

mowyobilobebis SemoTavazebulia universaluri sazomi Zabvis logikuri 

sididisa mikrosqemaze. 

     aRwerili mowyobilobis daniSnulebaa mikrosqemis Semavali da 

gamavali ttl da kmop mowyobilobebis Zabvis mkvebavis 5...15 v., 

damokidebuleba korelaciur doneze Sesvlisas. log. 0 da 1. kveba 

logikuri sazomi warmoebs gamtaris kvebiT Sesaswavli mowyoiblobis, 

amisaTvis maqsimalurad gamoynebadi deni 15 v Zabvisas imatebs 50 ma. 

indikaciis mdgomareoba warmoebs segmenturi cifruli indikatoriT. 

sazoms aqvs dacva Zabvis gadamcemisgan  uku polarobisas.  
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Zabvis done dabalia 30% Zabvis kvbaze Seowmebuli mowyobilobis 

sazomis, identificirdeba rogorc log. 0, 70%-iani doneze meti - 

rogorc log. 1. Tu Semavali Zabvisa gadaecema 30%...70%, maSin 

ganusazRvreli mdgmoareoba cifrul indikatorze gamoisaxeba niSniT 

(segmenti G). SesaZlebelia sxva intervalis dayeneba Sesabamisi log. 0 da 

log. 1. gadamrTveli indikatoris barieris SerCeviT. 

ZiriTadi mowyobiloba seqmis romelic mocemulia nax. 1 -ormagi 

komparatori ZabviT LM393P (DA1), romelzec agebulia ormagibarieris 

komparatori. gamyofi Zabvis mkvebavi  Tavmoyrilia rezistorebSi R2-R4, 

iZleva komparatoris gamomuSavebis dones DA1.1. da DA1.2. 

 

 

nax. 1. 

 

 

nax. 2. 

 

Tu Semavali Zabva xvdeba gamtarSi XP1, xvdeba log. 0 diapazonSi, 

maSin gamosvlisas komparatori DA1.2  moqmedebis Zabva uaxlovdeba 

nols. amas mivyavarT tranzistoris gaxsnasTan VT2, romelic gadascems 

Zabvas „0“- ovani segmentaciis indikacias. mizani R12VD4 am SemxTvevaSi 
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xvdeba naTel segmentSi B da C indikatorebis da uzrunvelyofs kavSirs 

tranzistorTan VT1. Semaval Zabvas Sesabamisi log. 1-is muSaobisas 

komparatorze DA1.1. aRebs VT1 tranzistors, romelic gadascems kvebas 

segmentze B da C, Sesabamisi indikaciiT „1“. 

Tu Semavali Zabva ganTavsebulia ganusazRvrel adgilas, maSin 

orive komparators gaaCniaT gamavali Zabva, romelic axlosaa mkvebavis 

ZabvasTan da tranzistori VT1, VT2 ver ixurebian. am SemxTvevaSi 

logikuri elementi  diodze VD2, VD3 xsnis tranzistors VT3 emituri 

ganmeorebiT, uzrunvelyofs indikacias ganuzRvrel segmentSi G 

indikatoriT HG1. 

imisaTvis rom indikatoris logikuri sazomi darCes mudmivi, 

iyeneben integralur margulirebel stabilizators da mikrosqemas DA2. 

gamavali Zabva stabilizatoris Seagnes daaxloebiT 3,5 yendeba gamyofiT 

R10R14 mis mmarTvel eleqtrodul jaWvSi. 

dacvis mizani SecdomiTi gamtaris  kveba  CarTvisas sazomi 

momarTulia TviTaRmdgenel damcavze EU1 da diodze VD1. Zabvis 

gadacemisas mkvebavi ukupolarobis diodi VD1 ixsneba, iwvevs iseT dens, 

rom damcavi awydeba did winaaRmdegobas sakuTari gadaxurebis xarjze. 

logikuri sazomi mocemulia nax. 2. Sesrlebuli calmxrian 

folgismagvar minisnnaWerze 60x13 mm sididis da 1,5 mm sisqiT (mirosqemis 

suraTi dabWdilia masStabiT 2:1). 

mcire sidideebis sqemebi saSualebas iZleva ganvaTavsoT is mcire 

korpusze, magaliTad gamoiyenebul markerze. umetesoba elementebis 

dayenebuli dabeWdil sqemaze Sesrulbulia 0805 sididis saxiT zedapiris 

montaJisTvis. diodi da transzistoris SkeTeba xdeba dabeWdili 

gamtarebis mxridan, mikrosqema DA1, DA2, indikatori HG1 da kondensatori 

C2 – sqemis ukanas mxares. kondensatori C2 mciregabaritini oqsidia. 

SemaerTeblis xarixiT XT1 da XT2 kargi gamosayenebulia mcire 

gabariatiani momWerebi „niangi“. 

Tu warmoiSoba problema dabeWdili sqemis damzadebis elementebiT 

zedapiris montaJisTvis, mowyobiloba SeiZleba damzaddes Cveulebrivi 

elementebiT montaJis cvlilebisas. am SemTxevaSi daSvebulia 

gamoviyenoT nebismieri rezistori simZlavriT 0,125 vt.  
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Tu gamoviyenebT TvTiaRmdgen damcavs seriiT MF-MSMD da 

analogiurad nominaluri deni 0,14-0,5 a, maSin damcav diods (VD1) 

SeuZlia emsaxuros nebismiri diodi daSvebuli pirdapiri deniT 

araumciresi 1,5 a. danarCeni xarisxis diodi SeiZleba gamoviyenoT 

dabalisimZlavriani  gavrcelebuli seriebi  KD522, KD521.  sazomisTvis 

gamoiyeneba nebismieri mciresimZlavriani tranzistori  Sesabamisi 

seriebis KT315, KT3102, (VT3) da KT361, KT3107 (VT1, VT2). HG1 indikatoris 

xarisxi, SesaZlebelia gamoviynoT nebismiri mciregabaritiani 

Svidsegmentiani indikatori saerTo kaTodiT. daSvebulia agreTve 

pozicia FU1 gamoviyenoT mciregabaritiani Camosacmeli damcavi 0,16 a-iani. 

swored SerCeuli SesakeTebeli nawilebia logikuri sazomis ganTavsebas 

ar saWiroebs. 

Радио, 2004,  № 12, с. 25 

 

90. fazuri Zabvis gaqrobis indikatori 

tuRuSi ana  

kargadaa cnobili ra safrTxesTan aris dakavSirebuli samfaziani 

eleqtro mamoZraveblisaTvis marTvis erT fazaSi fazis dakargva. xmis 

SecvlasTan erTad droulad amis SemCneva SeuZlia gamocdil 

specialists, vinaidan Zrava xSirad agrZelebs muSaobas, magram swrafad 

xurdeba da iwvis. warmoebaSi iyeneben specialur damcav danadgarebs 

romlebic avtomaturad rTaven Zabvas misi fazuri Zabvis moxvedris 

dros. Tumca farTo warmoebisTvis msgavsi danadgarebi gaumarTeblad 

Zviria. avariis Tavidan agvacilebs SemoTavazebuli indikatori. romelic 

iZleva signals da es signali gamoixateba rogorc xmiT aseve sinaTlis 

saxiT.  

samfaziani qselis gamarTvis umartives indikatorebad SeiZleba 

gamoviyenoT neonis naTurebi romelic mierTebulia rezistorebTan 

romelTac aqvT Caqrobis unari. es mierTebulia yovel fazur gamtarTan 

da arsebobs neitralurad. vinaidan rogorc wesi adamianis yuradreba 

daTrgunulia da mTeli aqcenti gadatanilia samuSaosken. man SeiZleba 

ver SeniSnos naTura, romelic TandaTan qreba da yuradRebis 

misapyrobad aucilebelia xmauri. amas garda neonis naTurebi TiTon 

cimcimeben, amitom signalizaciisaTvis ukeTesia Suq diodebis gamoyeneba. 
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damuSavebuli indikatoris sqema warmodgenilia pirvel suraTze. 

yoveli fazis Zabva kontroldeba sami erTnairi fazis daxmarebiT. 

magaliTad fazis deteqtori A Sedgeba VD1 diodisgan. gamoyofisagan R3R7 

romelic asworebs kondesators C4 da zRudavs Zabvis stabilizator VD9 

Zabvas. gasworebul fazaze Zabvis done deteqtorze Seesabameba log1, Tu 

ar aris mwyobrSi moyvanili log0. 

 
Nnax. 1 

 

rodesac qseli absoliturad gamarTulia log1. warmodgenilia 

elementis yvela SesasvlelSi DD2.2 da log0  mis gamosasvlelSi 

blokavs tonaluri generatoris muSaobas mikoreqemaze DD1. DD2.1 DD2.3 

marTaven Suqdiodebs HL1 da HL2 romelTa gamonaTeba adasturebs Zabvis 

arsebobas. Sesabamis fazebSi A da  B-Si. faza C indikators Suqdiods HL3 

marTavs gasaRebi tranzistorze VT2 ase gakeTebulia imitom rom ar 

gaxdes saWiro danadgarSi kidev erTi mikrosqemis damateba. 
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 erTi fazis gaumarTaobis SemTxvevaSi Caqreba 

SesabamisiSuqdiodi log0 element DD2.2 gamosasvlelSi Seicvleba log1 

da generatori DD1.1 DD1.2 elementebze daiwyebs impulsebis gamomuSavebas 

romlis sixSire Seadgens 2...3 gegahercs. romlebic periodulad CarTaven 

xmovani signalebis generators elementebze DD1.3 DD1.4. Sedegad 

hezokeramikuli gamomsxiveblidan HA1 moismis nawyvet–nawyvet xmovani 

signali. 

 indikators kvebaven ori identuri gamsworebliT (C1, R1, VD4 da 

C2, R2, VD5) romelTa Sesasvlelebi mierTebulia qselis sxvadasxva 

fazebTan. mocemul SemTxvevaSi VD6 da VD7 faqtiurad kvebsvs im 

gamosasvlels romlis gamosasvleli Zabva cotaTi metia. erTi fazis 

gaumarTaobis SemTxvevaSic ki kveba grZeldeba meore gamosavlelidan da 

indikatori inarCunebs Sromis unars. mikrosqemebis miwodebis Zabva 

damatebiT stabilizirdeba stabilitron VD8 daxmarebiT. 

 indikatori awyobilia sabeWd mowyobilobaze romelic 

naCvenebia meore suraTze. rezistorebi R1–R5–MЛT-0.5 naklebi simZlavris 

rezistorebis aq gamoyeneba ar aris rekomendirebuli eleqtro 

usafrTxoebis TvalsazrisiT. rezistorebi R10 da R17 – MЛT–0,125 

danarCenebi tipiuri zoma 1206 zedapiruli montaJebisTvis (ПM). oqsiduri 

kondesatorebi K50-35 an maTi msgavsi romelTa Zabva unda iyos aranakleb 

16 v. kondesatorebi C1, C2– K73-17 Zabva aranakleb 250 v. C7- K10–10 yvela 

danarCeni keramikuli tipozomebi 1206 ПM–saTvis (rezistorebi da 

kondensatorebi) montaJdeba mbeWdavi gamtarebis mxridan  da aucileblad 

unda iyos mierTebuli kontaqtur moednebTan. 
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nax. 2 

 

nax. 3 
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 mikrosqemebis nacvlad  K561 seriis nacvlad SeiZleba davayenoT 

(sqemis Secvlis gareSe) maTi funqcionaluri  analogebi seriidan K176 an 

importuli mikrosqemebi KMOП sqemebiT. KT3102A am tipis tranzistorebi 

SeiZleba Seicvalos imave seriiT an seriiT  KT315, KT3117. 

stabilitronebis saxiT VD8– VD11 gamogvadgeba nebismieri stabilizaciis 

ZabviT 7...9 v. (mag.: KC175A, Д818 nebismieri indeqsiT) Tumca  VD8 Zabva ar 

unda qondes naklebi vidre VD9- VD11. VD4  da VD5–is stabilitronebi 

icvelba sxvebiT romelTa Zabva Seadgens 10...15 v. mag.: KC515A. KД209A 

diodebi SeiZleba Seicvalos KД105Б an KД102Б diodebiT. Suqdiodebis 

saxiT HL1-HL3 gamoiyeneba nebismieri, sasurvelia ufro mkveTri feris. HA 

pezokeramikuli bgeriTi gamomsxivebeli ЗП-1 an misi analogiuri. 

 sworad awyobili indikatori ar saWiroebs mis gasworebas da 

iwyebs muSaobas misi qselSi CarTvis Semdeg. aucileblobis SemTxvevaSi 

SeiZleba Seicvalos xmovani signalis sixSire SeirCes ra rezistor R11–

is an kondensator C11–is nominali.  

Радио, 2003,  № 4, с. 42,43  

 

91. tuRuSi ana 

datvirTvis indikatori 

 xandaxan eleqtroenergiis momxmarebeli da gamomrTveli 

ganlagebulia sxvadasxva SenobaSi. aseT SemTxvevaSi sasurvelia 

viqonioT vizualuri kontroli CarTul mdgomareobaSi myof 

gamomrTvelze damatebiTi indikarorebiT. mocemuli statiis avtori 

aRwers aseTi indikatoris SedarebiTi marTvis konstruqcias. mocemul 

statiaSi demonstrirebulia elementebis amorCevis sakmaod kargi 

midgoma. redaqcia imedovnebs statiis es nawili sasargeblo iqneba 

bevri mkiTxvelisTvis.  

 friad gavrcelebuli gamomrTvelebi, gaerTianebuli erT 

korpusSi indikatorTan erTad yofna qseluri zewolis. magram aseTi 

mdgomareoba ar gvaZlevs garantias momxmareblis Statur saqmianobaze, 

radgan faqtiurad kontroldeba mxolod yofna zewola, mxolod 

gamomrTvelidan gamomavali gadarToT. rom davrwmundeT, rom Zabvam 

miaRwia momxmarebels, aucilebelia damatebiTi sadenebi. maTi gadaxedva 
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advilia axali sadenebis xelsawyoTi, magram modernizaciis dros amis 

arsebobam SeiZleba gamoiwvios mniSvnelovani Seferxebebi. 

 momxdarebis rigSi yvelaze informaciuli da mosaxerxebeli 

indikatoris damontaJebisas, reagirdeba saWiro zewolaze – deni. maT 

rTaven gamomrTvelTan da zewolasTan erTad damatebiTi sadenebis 

damontaJeba saWiro ar aris. aseTi gadawyvetilebis magaliTiSeiZleba 

iyos indikatori. gamoyenebuli detalebis mcire raodenobis meSveobiT, 

is Tavsdeba Cveulebrivi gamomrTvelis korpusSi. am indikatorisTvis 

ramdenime details damatebiT SesaZlebeli gaxda gangveviTarebina misi 

funqciebi da gagvexada xelsawyo ufro mosaxerxebeli (komfortuli). 

 pirvel suraTze mocemulia dasrulebuli indikatoris sqema 

Ria gamomrTvelis dros SA1 mTlian naTuras EL1  SeuCerebliv 

gamoimuSavebs sust dens (daaxloebiT 9 megaamperi MA) SezRuduli 

simZlavre winaaRmdegobiT kondensatori C1 naTuris gaxurebis qseli. 

aseT doneze rCeba civi da mwvane kristali manaTebeli diods  HL1 

anaTebs. eleqtro energiis gamoyeneba aseT mdgomareobaSi umniSvneloa. 

Sekruli gamomrTvelis dros SA1 indikatori muSaobs rogorc 

aRwerilia (2)-Si manaTebeli diodis naTebis feri icvleba wiTliT. 

 

 mudmivi ganaTeba amsubuqebs gamomrTvelis gamoyenebas 

sibneleSi. jaWvis gawyvetisas magaliTad naTuris gadawvisas 

manaTebeli diodi rCeba gamorTuli SA1  nebismier mdgomareobaSi es 

gvaZlevs nebas Tavisuflad, manamde, rogorc ki ganaTebis CarTvis 

aucilebloba moiTxovs SevcvaloT gadamwvari naTura an SevaerToT 

mavTulebi. ZabvaSi denis datvirTvis gardamqmnelad, romelic 

aucilebelia sinaTlis diodisaTvis, gamoiyeneba diodebSi. VD1‐VD3 

idealuria rodesac maTgan moxsnili Zabva damoukidebelia Zabvis 

simZlavrisagan. Tundac yvelaze gamoyenebad intervalSi 15...200 vt. 

swori arCevanis gasakeTeblad eqsperimentalurad moixsna volt-
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amperuli maxasiaTeblebi zogi diodidan da naklebgabaritulidiodebi 

xidebidan. Zabva izomeboda dadgenil siTbur reJimSi, mas Semdeg rac  

gaaTbobdnen diods romelSic gadioda deni. 

 

  

saqme imaSia rom kristalis temperaturis zrdasTan erTad ecema 

Zabva gamosavalSi romelic raRacnairad akompensirebs 

aroportiulobas omiseuli winaRobis naxevargamtarul materialebze 

denis dacemasTan. am efeqts met-naklebad emyareba damokidebuleba 

Zabvisa denze, romelic Tavs iCens dabalgabaritul diodebSi, 

romlebic maRal temperaturaze xurdebian da aqvT didi simZlavre. es 

dgindeba eqsperimentalurad, miRebuli grafikebi gamosaxulia suraT 

@#2-ze. 

 indikatorSi saWiroa CavayenoT mimdevrobiT SeerTebuli 

imdeni diodi, rom jamSi maTze midiodes Zabva, romelic aWarbebs 

vardnas sinaTlis diodis pirdapir “wiTel” kristalze (1.6....1.9 v) sami 

diodi 1N4007    akmayofilebs am pirobeb. siWarbe aqrobs R2 rezistors. 

konstruqciuli azrovnebidan gamomdinare sxvadasxva diodis magivrad 

Tu Tuki ukeTesia gamoviyenoT dabalgabarituli gamasworebeli xidi 

maSin VD2‐VD5 diodebi SeiZleba SevcvaloT jaWviT, romelic Cans sur. 

#3 amiT indikatoris Tviseba ar Seicvleba. 

 RK1  Termorezistori romelsac aqvs uaryofiTi koeficienti 

zRudavs denis Tavdapirvel tyorcnas, civi Zabvidan naTuris 

gavarvarebamde EL1 da diodebSi VD2‐VD5, romelic naTuris resursebis 

gazrdas da indikatoris saimedoobas iwvevs. CarTvis momentSi 

praqtikulad qselis yvela daZabuloba mikuTvnebulia civ 

rezistorTan, jaWvis naTuraSi deni nominalurze pataaa. 
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Termorezistoris gaxurebasTan erTad winaRoba iklebs 10-jer, xolo 

EL1 naTuris winaRoba izrdeba  

 

aRniSnul reJimSi TermorezistorSi necema mxolod 2.....2,5 v, 

romelic TiTqmis ar axdens cvlilebas naTuris ganaTebulobaze. misi 

“Senelebuli” CarTva TiTqmis SeumCnevelia imitom rom gamavali 

procesi grZeldeba mxolod 1 wm.  

 cxadia, Termorezistoris gamoyeneba efeqturia mxolod im 

SemTxvevaSi, roca CarTva-gamorTvis intervalebs Soris ganaTebuloba 

aWarbebs 5....7 wT-s, romelic saWiroa misi gacivebisaTvis. ZabvisaTvis 

romelsac ara aqvs naTlad gamoxatuli “gamSvebi” deni, 

Termorezistori ar aris saWiro da SegviZlia gamovricxoT. 

 me-4 suraTze gamoyvanilia Cveulebrivi gamomrTvelis 

fotoebi, romelic daxurulia da indikatoris SigniTaa Cayenebuli 

misi plata gakeTebulia minateqstilis folgirebiT mWrelis 

gamoyenebiT. 

 C1‐K73‐17  kondensatori. sinaTlis diodi HL1–is gamosavlebi 

gagrZelebulia xisti izolirebuli mavTuliT, xolo gamomrTvelis 

klaviSis adgilas mimagrebulia ovaluri formis xvreli. L59SRGW 

sinaTlis diodi SegviZlia SevcvaloT sxva ufro gazrdili an 

Cveulebrivi ganaTebulobis samgamtariani orferi sinaTlis diodiT, 

magaliTad АЛС331 seriis diodiT. sinaTlis diodis SerCevis dros 

unda gaviTvaliswinoT, rom masSi gadis denis impulsi romlis 

kristaluri mniSvneloba “wiTeli” kristalisaTvis 2-jer , xolo 

“mwvanisaTvis” – 3,14-jer ufro didia saSualoze. 

 SesamCnevad gacxelebadi diodebi VD2‐VD5  da RK1 

Termorezistori aweulia gamosavlebis mTeli sigrZiT maRla. 

Termorezistoris tipi KMT‐12 aseTebi adre xSirad gamoiyeneboda 

УЛПЦТ televizorebis kineskopebis ganmagnitebisaTvis radganac 

Termorezistoris samuSao temperaturaa 90 0C, is aRar unda Seexos 

sxva detalebs da gamomrTvelis plasmasis korpuss. 
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 150 vt-iani naTuris simZlavris gamoyenebiT gamomrTvelze, 

kargi iqneboda, gavxvritoT ramdenime savintilacio xvreli. Tuki 

simZlavre naTurisa 60vt-ze naklebia, maSin Termorezistoris diskze 

saWiroa (naTbiliT) gaxerxva da naxevris momtvreva. es orjer gazrdis 

Termorezistoris winaRobas da magdenjerve Seamcirebs gaciebas. 

aucilebeli samuSao temperatura da mciredi danakargebi iqneba 

miRebuli dabal denze. 

 signalizatorebis dalageba daiyvaneba  R2 rezistoris 

SerCevaze, 8....10 ma “wiTeli” kristalis mixedviT, romelic 

damokidebulia C1 kondensatoris moculobaze, R2 rezistoris nominali 

ar moqmedebs. denis mniSvneloba gansazRvravs R2  rezistoris Zabvis 

vardnas, romelic izomeba isrian magnito-eleqtrulisistemis 

voltrmetrze (magaliTad Ц4315) 
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92. magidis naTuris sensoruli gamomrTveli 

urumaSvili NnaTia  

         Tanamedrove meqanikuri eleqtrogamomrTvelebi saimedo, 

moxerxebuli da iafia.  magram xandaxan saWiroa gamomreTveli, romelic 

moqmedebs meqanikuri Zalis gamoyenebis gareSe. Tu gamoviyenebT 
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SemoTavazebul mowyobilobas CasarTavad an gamosarTavad da tvirTi 

sakmaod msubuqia Sexeba metalis sensorul firfitasTan moxdeba. 

        sensoruli gamomrTvelis sqema gamosaxulia suraTze. 

 

Nnax. 1G 

 

 eneretori elementebze  DD.1 1, DD1.3  gamimusvebs impulsebs 

daaxloebiT 12K.HC sixsiriT da ganiviT axlos myof kvebis ZabvasTan. 

(12B) 

        aq 4 elementis DD1.3 impulsebi kondesatorebis C4 da  C5  

gavliT xvdebian elementis SesasvlelTan DD1.4,romelic muSobs wriul 

reJimSi da agreTve gamaZlierebelicaa. 

      Sedeg impulsebi romlebic prodimferencirebulia 

C6R5R6,DD1,2 elementis gavliT xvdebian gamasworebelze (diode VD1) 

mudmivi Zabva gamasworeblis gamosasvlelTan Tanabaria impulsebis 

amplitudasTan. 

       sensori E1-metalis firfitaa,romelic mier|Tebulia 

kondesatorebis   C4C5 SeerTebis werTilTan.firfitasTan Sexeba amiwebs 

am wertils miwaze aqtiuri winaaRmdegobiT adamianis sxeuls.  Sedegad 

mkveTrad meordeba impulsebis amplituda elementis (DD1.4) 

SesasvlelTan. amasTanave icvleba Zabva gamasworebelze: daaxloebiT 

813daan (sensorze Sexebamde) TiTqmis nolamde (Sexebis Semdeg). Ddabali 

logikuri done elementis gasasvlelTan  DD2.1 icvleba maRliT. es 
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gadavardna C1 kondensatoridan xvdeba 13 elementis DD1.2 SesasvlelTan 

da iWers mas gasasvlelTan da gamasworeblis gasasvlelTan dabali 

Zabvaa, miuxedavad imisa arsebobs Tu ara impulsebi 12 SesasvlelTan. am 

mdgomareobis xangrZlivi SenarCuneba ganisazRvreba mudmivi drois 

mizniT B1C1 da Seadgens daaxloebiT 0.5c. 

       signali DD2.1 elementis gasasvlelidan xvdeba J 

SesasvlelTan, is inventirebulia DD2.2 –is saSualebiT. trigeris 

SesasvlelTan DD3.1 am trigeris SesasvlelTan xvdebian impulsebi 

momcemi generatoridan (3 elementis DD1.1gamosasvlelidan).  es nebas 

rTavs Tavi aaridos daSlas da uzrunvelyofs mkveTr erTferovan 

gadarTvas da uwindel mdgomareobaSi dabrunebas trigeris  DD3.1 

sensoris yoveli Sexebisas.  

  trigeri  DD3.2    muSobs Tvlad reJimSi, cvlis mdgomareobas 

sawimaaRmdegod yoveli impulsis moxvedrisas DD3.1 gamosasvlelTan.  

 Gamosasvleli trigeris DD3.2 mierTebulia tranziztorze VT1.   

is marTavs K1 reles, romlis xvevic CarTulia koleqtorul mizanSi 

tranzistorisa da damcavi VD2  diodiT, romelic aqrobs Zabvas relis 

gamorTvisas. 

 kontaqtebiT rele  K1 datvirTvas axdens . saavtoro varianti 

magidis naTuris , romelic dawnulia gamoiyeneboda rele PEC60. 

Ppasporti PC4.569.435-02. 

Ddeni gamoyenebulia  12B   mizmiT, -12MA   molodinis reJimSi 

da 26MA   reles amoqmedebisas. gamomrTveli SeiZleba ikvebos nebismieri 

wyaroTi, romelic uzrunvelyofs zemoT miTiTebul energias da Zabvas. 
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93. urumaSvili naTia  

vercxlani wyali 

          multi vibratori DD1.1 trigerebze emsaxureba gadamcem 

generators.misi gameorebis sixSiris impulsebi damokidebulia 

drodadro waroebuli Zelebis r3ci da ruc2 elementebis 

nominalebze,rezistori R1 da R2 mxolod aferxebs gadatvitvis 
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trigeris gamosavalze ganmuxtavi deniT kondesatoris C1 da C2 

sixSirezes. 

          am ganxilul SemTxvevaSi impulsebi 2 is tolia.impulsi 

araswor rols ar TamaSos da SeiZleba iyos nebismieri,radganac DD1.2 

trigeri cvlis Tavis mdgomareobas mxolod dabali donis momentSi. 

amitom impulsebis xangrZlivoba trigeris gamosasvlelze DD1.2 

yovelTvis rCeba zustad Tanabari, maT Soris pauzebis xangrZlivobaze.  

ori sxvadasxva fazis impulsuri daboloebebi, marTaven 

komuntatoris denis mimarTulebas VT1–VT4z,periodulad cvlis denis 

mimarTulebas romelic gadis wyalSi CaZirul vercxlis elemenrebze. 

deni stabilizirebulia VT5 tranzistoriT. stabilizatoris nimuSad 

gvemasaxureba pirdapiri vardna Zabvis hl1–ze. 

 gamoyenebuli tanzistorebi MT–O,125 kondesatori C1,C2–K53–

4.K53–10 an sxva oqsidurebi dabali ZabviT gaJonili, C3 nebismieri 

tipis oqsidurebi, magaliTad K50–35, yvela diodi SeiZleba Seicvalos 

sxva naklebad Zlieri diodebiT. KT 315T tranzistoris nacvlad 

SeiZleba gamoviyenoT KT3102 nebismieri indeqsiT, xolo KT361T cvlis 

KT3107 aseve nebismieri indeqsiT. gamomrTveli SA1–PD9–3, CamrTveli 

X1X2–on–BT–5 magram SeiZleba warmatebiT gamoviyenoT sxvebic romelic 

zomiT miudgeba. 

 paikis adgilze firfita eleqtrodebis sadenebis SemaerTeblebi 

unda mdebareobdes wylis donis maRla. 

  Segrovebul plats aTavseben korpusSi romelic zomiT 

Seesabameba.masSi SeiZleba aseve moTavsdes batarea GB1. mowyobilobis 

dayebisas rezistoris SerCeviT B10s ayeneben denis eleqtrodebis 

qselSi 16MA Tanaswors.aseTi denisas mowyobilobis warmoqmnadobaa 1MG 

xsnadi vercxli wyalSi. denis maregurilebeli SeiZleba aawyo 

integralur maregulirebelze KP1170EH3.  
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94. radiomarTviT modulis Zabvis 

gardamqmneli 

(I nawili, II nawili ix. tabataZis SromebSi) 

firosmaniSvili nika  

radiomarTvis modelebis kvebis sabotrto wyaroebs, rogorc wesi, 

aqvT nominaluri Zabva 4,5 ---- 12 volti. maRalxarisxovani eleqtro 

Zravebi aseT Zabvaze gayidvaSi Zalian iSviaTia da arc ise iafia. amave 

dros xelmisawvdomi eleqtroZravebis asortimenti 24----27 volt Zabvaze 

sakmaod fartoa, magram maTTvis aucilebelia Zabvis gardamqmneli, 

miTiTebuli avtoris SemoTavazebis magaliTze. 

eleqtroZravebis maRal Zabvaze gamoyenebis arsebiTi upiratesoba 

aris Semcirebuli gamoyenebuli deni, rac amsubuqebs svlis regulirebas 

da saWis manqanis servoSeerTebebis gamosasvleli kaskadebis 

tranzistorebisadmi moTxovnebs. izrdeba KITD (margi qmedebis 

koeficienti) Zravis marTvis rgolebisa, rac amcirebs 

energomagareblebis resurs, romelic aris modelis gverdebze 

(bortebze). 

gamomuSavebuli Zabvis gardamqmneli saSualebas gvaZlevs 

gamoviyenoT eleqtro Zravebi nominaluri ZabviT 24----27 volti, 

radiomarTvis aparaturasTan erTad [1]. Modulis saWis manqanebTan kargad 

Seesabamebian, magaliTad: eleqtro Zravebi (dpr-is) seriis, mTliani 

rotoriT, romelTac aqvT patara inerciuloba adgilidan daZvrisas da 

reversirebisas. Svlis regulatoris servogamaZliereblebi da saWis 

manqanisa agebuli unda iqnes rekomendaciebis Tanaxmad, mocemuli [2]-Si. 

rogorc avtonomiuri mowyobiloba, aRniSnuli Zabvis gardamqmneli 

SeiZleba gamoyenebuli iqnes sxva miznebisaTvisac. 

        mowyobilobebis sqema gamosaxulia naxaz #1 ze. 

 

 

Nnax. 1 
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es aris egreTwodebuli ukansvlis inventori gamosasvleli Zabvis 

farto impulsuri stabilizaciiT, maRali farTo impulsuri 

stabilizaciiT, maRali margi qmedebis koeficientis gamosaxulebiT.  

 

Nnax. 1 
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Semsvleli Zabvit 4,5 ---- 9 volti stabilizirebuli gamosasvleli 

Zabva SeiZleba dadgindes 18---27 voltis farglebSi, cvlilebebi 

araumetes 0,1 volti denis Zalis 1-dan 500 mikro-amperamde gaZlierebis 

SemTxvevaSi. gardamqmneli margi qmdebis koeficienti mTliani 

datvirTviT – 85 %. 

Sqemis kvanZebis Zabvis saxasiaTo svlebi, moyvanili naxaz #2  

miRebulia kompiuteruli mowyobilobis modulze programa mikro-

kar 6.22 programis daxmarebiT da mTlianad emTxveva realuri 

gardamqmnelis signalebis oscilogramebs. 

wamyvani generatori d.d 1.1 da d.d 1.2 elementebze gamoimuSaveben 

swor kutxovan impulsebs. d.d 1.3 elementis me-8 da me-9 Sesasvlelebze 

isini miewodebian prodiferencirebuli jaWviT C3 P2 P3. 

R2 da R3 rezistorebis nominalebi arჩeulia im gaTvliT, rom 

Zabvis mudmivi Semadgeneli SeerTebis werTilSi ramdenjerme aRemateba 

Vp1-is sawyis dones, romlis drosac elementi d.d 1.3 icvlis Tavis 

mdgomareobas.uaryofiTi gamonayrebi, gadadian ra sazRvars, d.d 1.3 

elementis gamosasvlelze formirebas ukeTeben mokle dadebiT 

impulsebs. Ukanasknelni tenian C5 kondesators bazis monakveTis  patara 

pirdapiri winaaRmdegobebiT VT -2 tipis msgavs tranzistorTan. 

impulsis dasrulebisas marcxena (sqemis mixedviT) Semogareni C5 

tipis kondensatorisa gamodis SeerTebuli saerTo sadenTan, Zabva ki, 

romliTac iteneba kondensatori, mierTebuli VT2 tranzistoris 

bazasTan uaryofiT velSi, faravs mas. mere iwyeba C5 tipis kondesatoris 

gadatvirTva VT-1 tranzistoris koleqtoruli deniT. am procesis 

siჩqare damokidebulia VT1 – is bazaze arsebuli deniT. tranzistori 

vt-2 rჩeba daketili, sanam Zabva bazaze ar miaRwevs daaxloebiT 0,8 

volts. 

xangrZlivoba dadebiTi impulsebisa vt-2 koleqtorze da d.d-1.4 

elementis 12 da 13 Sesasvlelebze sabolood damokidebulia vt-1 

tranzistoris muSaobis reJimze. d.d 1.4 elementis da vt-1 tranzistoris 

orjer warmoqmnili impulsebi aReben Zalisebur gasaRebs – mindvris 

gasaRebs vt-4. gaRebul vt-4 tranzistoris dros deni induqtorebis 

borbalSi L1 izrdeba xazobrivi kanoniT. tranzistoris daketvis Semdeg 

es deni ar matulobs, agrZeloebs dinebas, mcirdeba, vd-1 diodis gavliT 

da tvirTavs damagrovebel kondensator C8-s. dadgenili Zabva am 
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kondensatorze aRemateba kvebis Zabvas imdenjer, ramdenjerac energiis 

dagrovebis dros borbali L1 – is magnituri veli aRemateba misi 

gadacemis dros C8 kondensatorSi. 

R-14 rezistoris zravis gamomsvleli Zabvis nawili miemarTeba 

mudmivi denis gamaZliereblis SesasvlelTan OY-DA 2 – ze. mis 

arainventirebul SesasvlelTan midis rezistoruli gamyofi R4 R5 – is 

samagaliTo Zabva. OY-s gamomsvleli Zabva, proporciuli samagaliTo da 

gamomsvleli Zavbis sxvaobisa midis tranzistor vt1-is bazaze da 

marTavs impulsebis xangrZlivobas, romelic xsnis vt-4 tranzistors. 

Tu gamomsvleli Zabva daeca, Zabva OY –s SesasvlelTan Semcirdeba, 

gamosasvleltan ki gaizrdeba. rezultatSi, daecema tranzistor vt1-is 

deni, gamsvleli resitor R8-is gavliT, da masTan ertad-koleqtorulic. 

C5 kondensatori daitvirteba nen-nela. vt4 tranzistoris gaxsnili 

mdgomareoba gaizrdeba, gardamqmnelis gamomsvleli zabva gaizrdeba. 

gardamqmnelis kvanZebis kvebis Zabva stabilizirebulia 

integraluri stabilizatoriT DA1. 
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95. sabeWdi sqemis fotoTargmnis damzadeba 

firosmaniSvili nika jg. 608.020  

sabeWdi sqemis fotoTargebis samrewvelo warmoebaSi 

tqenologiur procesSi gamoiyeneba ZviradRirebuli mowyobiloba, 

romlis SeZenac yvela warmoebas ar SeuZlia. Amitom, bevri 

kontruqtori da radiomoyvaruli iZulebulia ezebos fotoTargebis 

damzadebis SedarebiT iafi gzebi. 

erT-erTi aseTia fotoTargis damzadebada lazerul printerze, 

rom miviRoT maRalxarisxovani sabeWdi gamtarebis naxaZis Sav-Tetri 

gamosaxuleba, romelic gamoyenebuli iqneba fotoTargad, savsebiT 

sakmarisia nebismieri lazeruli printeri 600 * 600 dpi (42mkm). esenia, 

nawilobriv, printerebi hewlett – packard laserjetsl da laserjet1100 firmis. 

ACCELEDA (P-CAD 200) sabeWdi sqemis printerze gamoyvanili 

informaciiT avtomatizirebuli proeqtirebis sistemaSi problemebi ar 

iqmneba, samagierod P- CADv4.5 – is momxreebisTvis yvelaferi arc ise 

advilia. 
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sanam gadmovbeWdavdiT printerze sabeWdi sqemis gamosaxulebas, 

saWiroa pc-cards programis daxmarebiT miviRoT faili formaTit PLT 

arsebuli sawyisiT gafarToebuli pcb-Ti. Semdeg daitvirTeba programa 

pc-print-i da dayendeba konfiguracia. 

SevinaxavT ra zemoT aRniSnul konfiguracias failze pcprint.cfg, 

Semdgom gamoiyeneben adre miRebul fails PLT. manamde ganvixiloT 

konfiguraciis ZiriTadi parametrebi calk-calke. 

1. Oourtput device – gamosayvan mowyobilobad myar diskze failis 

saxiT, damoukideblad imisa, SeerTebulia Tu ara kompiuterTan 

lazeruli printeri. 

2. Ddefault printer – printerad aRebuli unda iqnes laser jetprinter (hp). 

rezultatSi failebi myar diskze SenarGundeba gafarToebiT 

HPP.miRebuli failebi kopirebuli iqneba nebismier kompiuTerze 

lazeruli printeris SeerTebiT, Tu arc kia iq SeerTebuli P-CADv4.5, 

da gaixsneba, aikrifeba ra Semdegi : copy failis saxeli hpp prn. 

3. memory size – mexsierebis moculoba, siGUmiT – 64 kb,rac 

namdvilad arasakmarisia. Amitom, moculoba unda gaizardos, 102 kbtmde, 

winaaRdeg SemTxvevaSi printerze sqemis gaxsna moxdeba arasrulad. 

4. Default paper size – qaRaldis zomas ayeneben sqemis saWiro 

formatze. SesaZlo mniSvnelobis parametrebi Seesabameba Semdeg 

standartebs : A-A4, B-B3, C-A2, P-A1, E-10. radgan printeris formatia A-4 

maSin B miniSnebis miTiTebiT sqemis gaxsna moxdeba or furcelze, 

xolo C miniSnebiT – 4 furcelze da a.S. es imitom xdeba, rom programa 

pc-print-s SeuZlia dayos sqema nawilebad. 

5. craphics density – grafikis simkvrive ixsenba sam variantSi: LOW – 

dabali, 12 dpi; medium – saSualo, 240 dpi; high – maRali, 300 dpi. 

6. plot – ayeneben daxatvis isridan oridan erT-erT meTods: fast – 

Gqari, slom – neli. Gqar meTodze gamoixateba mxolod maTi gareTa 

konturi. 

samwuxarod, lazeruli printerebi Tavis maRali Semsrulebeli 

SesaZleblobebiT xataven Targs garkveuli codvebiT (xarvezebiT.) 

amaSi wvlili SeaqvT programebsac, romelTa daxmarebiTac miiReba 

saboloo ifnromaciuli prodqti da programebsac, romlebsac gaaqvT 

informacia pirnterze. Ase gairkva rom failebi, gafarToebiT HPP 
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gamtarebi, ganlagebuli Targze 45° kuTxiT nebismier RerZTan, 

itvirTeba dabali kontrastulobiT an saerTod ar itvirTeba, amitom 

saWiroa Targebis damatebiTi retuSireba (Gveulebrivi Savi tuSiT an 

Savi flomasteriT) 

lazerul printerze Targis gaxsna SeiZleba sxva meTodiTac. 

failebs formatiT PLT ar gardaqmnian failebad gafarToebiT HPP 

programa PC – Print-is daxmarebiT da gamoiyeneba maT PSC formatis 

misaRebad, e.i post script. Semdeg, miRebul post script failebs gardaqmnian 

PCX grafikul formatad da gayavT printerze Gveulebrivi wesiT 

grafikuli redaqtoris daxmarebiT, magaliTad corel photo – paint 

paketidan Corel DRAW v 9.0. es iZleva did SesaZleblobebs SedarebiT 

failebis gamoyvanis meTodisgan gafarToebiT HPP – yvela gamtari 

sveldeba mTlianad, aris SesaZlebloba gakeTdes rogorc negatiuri, 

ise pozitiuri gamosaxuleba, Seicvalos misi sarkisebureba da maStabi. 

Post Script – is failebi SeiZleba prdapir gaviyvanoT printerze, 

avacdinoT gardaqmnas PCX grafikul formatSi. amisTvis aucilebelia, 

rom lazerul printerma gaigos Post Script – is ena saaparato doneze, e.i 

printers unda SeeZlos interpretacia Post Script – is enisa. 

Targis dasamzadeblad SeiZleba gamoyenebuli iqnas Gveulebrivi 

qaRaldi, sinTetikuri kalka an speciualuri gamWirvale masala HP 

laserjet tipis printerebisaTvis gankuTvnili. es masala iyideba 50 an 

100 calis SefuTviT formatiT A4. 

Tu gaxsnisas qaRaldze problemebi ar aris, maSin sinTetikuri 

kalka miewodeba printers qaRaldTan erTad wyvilSi. am dros kalkis 

Semsvleli nawili unda moiRunos ukan 2-3 sm da qaRaldi ki Sevides 

moRunulad. 

beWdva, ra Tqma unda, unda moxdes kalkis mkrTali mxirdan. 

amrigad, SeiZleba printeris motyueba da maRali xarisXiT gaixsnas 

sabeWdi sqemis naxazi amisTvis gaTvaliswinebul kalkaze. 

Tu gaxsnili gamosaxuleba gamovida arasakmarisi 

kontrastulobis, is SeiZleba gaZlierdes, Tu gadavamuSavebT qaRalds 

acetonis orTqliT garkveuli drois ganmavlobaSi. amisaTvis saWiroa 

misaRebi Zomebis Txeli, araRrma WurWeli, acetongamzle (mina, 

polieTilenim, viniplasti, karboliti, metali). WurWlis napirebi unda 
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iyos Tanabari, rom davaxuroT saxuravi acetonis aorTqlebis 

dakargivs Sesamcireblad. 

WurWelSi asaxaven imden acetons, rom daifaros Ziri. Targs 

amagreben saxuravis SigniTa mxares gamosaxulebiT acetonisaken (Tu 

saxuravi foladisaa) an skoGiT. Damagrebis adgilebia Targis mindvrebi. 

WurWels axuraven saxuravs da periodulad vizualurad amowmeben 

gamosaxulebis mdgomareobas miaRweven ra saWiro efeqts. araviTar 

SemTxvevaSi ar SeiZleba Targis zedapiris acetoniT dasveleba. 

im SemTxvevaSi, roca naxazs beWdaven printeris Gveulebriv 

qaRaldze, is unda damuSavdes specialuri qimiuri aerozolebiT 

gamWirvalobis misacemad. 

zemoT aRniSnuli teqnologia sabeWdi sqemebis foto Targebisa 

gamoiyeneba mxolod maSi, roca sqemebi, maT Soris ormxrivebic, 

igulisxmeva xeliT burRvisas,  YPY – s specialuri dazgebis 

aragamoyenebiT. Am SemTxvevaSi nalklebia albaToba burRIs swored 

moxvedrisa dasamzadebeli sqemis sakontakto moednis centrSi. imave 

SemTxvevaSi radio moyvarulTa gaangariSebebisaTvis da wvrilseriuli 

warmoebebisaTvis, sadac naxvretebi sqemaze SeiZleba gaiburRos xeliT, 

am teqnologiis sizuste savsebiT sakmarisia. 

imisTvis, rom amaRldes sabeWdi sqemis gaburRvis sizuste da 

xelsayreloba, programa PC – CARDS – Si sakontaqTo moednebi daxatvis 

stadiaSi unda gakeTdes ara mTliani aramde TeTri wriT, diametriT 

0,5---0,7 mm. centSi. jamSi, burRi advilad daidgmeva moednis centrisken 

naxvretebis gaburRvamde. 
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96. personaluri kompiuterebis kvebis blokebis 

sqemoteqnika 

qardava vasili  

personaluri kompiuterebis impulsur kvebis blokebs (ikb) 

mniSvnelovani upiratesoba: – mcire zomebi da masa gaaCnia. magram isini 

sakmaod rTuli sqemebiTaa awyobili, rac arTulebs uwesivrobebis Zebnas 

da aRmofxvras. SemoTavazebuli statiis avtori, mogviTxrobs ra am 

blokebis sqemoteqnikis Sesaxeb, eyrdnoba e.w. AT-formatis kib-ebTan 
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muSaobis gamocdilebas. kompiuterTaTvis gankuTvnil ATX formatis kib-

ebs, romlebic dResdReobiT bazarze Warboben, bevri saerTo aqvT Tavis 

winamorbedebTan. 

sayofacxovrebo kompiuterTa ikb-ebi gaTvlilia erTfaziani 

cvaladi denis qselidan muSaobaze (110/230v, 60hc – importulebi, 127/220v, 

50 hc – samamulo warmoebis). vinaidan ruseTSi sayovelTaodaa miRebuli 

220v, 50hc qseli, saWiro qseluri ZabvisTvis blokis SerCevis problema 

ar arsebobs. mxolod unda davrwmundeT, rom blokze arsebuli qseluri 

Zabvis gadamrTveli (Tu is arsebobs) dayenebulia 220v an 230v 

mdgomareobaSi. gadamrTvelis ararseboba metyvelebs imaze, rom bloks 

SeuZlia mis etiketze aRniSnul qseluri Zabvebis intervalSi muSaoba 

raime gadarTvebis gareSe. 60hc sixSireze gaTvlili ikb-ebi unaklod 

muSaoben 50 hc qselSi.  

AT-formatis sistemur platebze ikb-ebs rTaven Р8 da Р9 gasarTebSi 

mavTulebis ori CaliCiT, rogorc naCvenebia nax.1-ze (xedi budeebis 

mxridan). frCxilebSi miTiTebuli mavTulebis ferebi standartulia, 

Tumca kib-ebis yvela mwarmoebeli ar icavs maT mtkiced. sistemuri 

platis CanglebSi CarTvis dros gasarTebis swori orientirebisTvis 

arsebobs martivi wesi: oTxi Savi mavTuli (wredi GND), romelic orive 

gasarTs miesadageba, erTmaneTis gverdiT unda iyos ganlagebuli.  

ATX formatis sistemuri platebis kvebis ZiriTadi wredebi 

Tavmoyrilia nax.2-ze naCveneb gasarTSi. rogorc wina SemTxvevaSi, esec 

gasarTis budeebis mxridan gakeTebuli xedia. aseTi formatis ikb-ebs 

aqvT distanciuri marTvis Sesasvleli (wredi PS-ON), romlis saerTo 

mavTulTan (wredi COM _ `common~, GND eqvivalenti) SeerTebisas 

qselSi CarTuli bloki muSaobas iwyebs.  
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Nnax. 1 

 

 
Nnax. 2 

 

Tu PS-ON – COM wredi gawyvetilia, ikb-is gamosasvlelebze Zabva 

ar arsebobs, garda `samorigeo~ +5v wredSi +5VSB. am reJimSi qselisgan 

moxmarebuli simZlavre Zalzed umniSvneloa.  

ATX formatis ikb-ebi zogadad aRWurvilia damatebiTi 

gamosasvleli gasarTiT, romelic naCvenebia nax.3-ze. misi wredebis 

daniSnuleba Semdegia:  
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Nnax. 3 

 

FanM _ kib-is gamacivebeli ventilatoris brunvis siCqaris 

gadamwodis gamosasvleli, (ori impulsi erT brunze);  

FanC _ am ventilatoris brunvis siCqaris marTvis analoguri 

Sesasvleli (0...12v). Tu es Sesasvleli gamorTulia gareSe wredebisagan 

an masze modebulia 10v-ze meti mudmivi Zabva, ventilatoris warmadoba 

maqsimaluria;  

3,3V Sense _ +3,3v Zabvis mqone stabilizatoris ukukavSiris signalis 

Sesasvleli. is calke mavTuliT uerTdeba uSualod sistemur plataze 

ganTavsebuli mikrosqemebis kvebis gamomyvanebs, rac iZleva mimyvan 

mavTulebze Zabvis vardnis kompensirebis SesaZleblobas. Tu damatebiTi 

gasarTi ar aris, es wredi gamoyvanilia ZiriTadi gasarTis  budeze 11-

gamomyvaniT (ix. nax. 2);  

1394R _ saerTo mavTulidan izolirebuli 8...48v Zabvis kvebis 

minusi, IEEE-1394 interfeisis wredebis kvebisTvis;  

1394V _ imave wyaros pliusi.  

nebismieri formatis ikb-i aucileblad aRiWurveba ramodenime 

gasarTiT `diskmzidis~ da kompiuteris zogierTi sxva periferiuli 

mowyobilobis kvebisTvis.   

nebismieri `kompiuteruli~ ikb-i iZleva logikur signals, 

romelsac, AT blokebSi P.G(Power Good)-s uwodeben  da PW-OK-s (Power 

OK) -ATX blokebSi, romlis maRali done mowmobs imas, rom yvela 

gamosavali Zabva daSvebul zRvrebSi imyofeba. kompiuteris `deda~ 

plataze es signali Rebulobs monawileobas sistemuri Camoyris (Reset) 

signalis CamoyalibebaSi. ikb-is CarTvis Semdeg P.G-signalis (PW-OK) 

done garkveuli drois ganmavlobaSi dabali rCeba, krZalavs ra 
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procesoris muSaobas, sanam kvebis wredebSi ar dasruldeba gardamavali 

procesebi.  

qseluri Zabvis gamorTvisas an ikb-is uecrad warmoSobili 

uwesrigobis dros P.G (PW-OK) -signalis logikuri done icvleba manam, 

sanam blokis gamosavali Zabvebi daSvebul mniSvnelobebze dabla 

daiwevs. es iwvevs procesoris gaCerebas, xdeba mexsierebaSi Senaxuli 

monacemebis damaxinjebisa da sxva Seuqcevadi operaciebis Tavidan 

acileba. 

ikb-ebis urTierTSenacvlebadoba SeiZleba Semdegi kriteriumebis 

mixedviT Sefasdes.  

AT formatis IBM PC-s kvebisTvis gamosavali Zabvebis raodenoba 

oTxze aranaklebi unda iyos (+12v, +5v, -5v da -12v). maqsimalur da 

minimalur gamosaval denebs reglamentirebas ukeTeben  saTiTaod 

TiToeuli arxisTvis. maTi Cveulebrivi mniSvnelobebi sxvadasxva 

simZlavris wyaroebisTvis moyvanilia cxrilSi 1. ATX formatis 

kompiuterebs damatebiT sWirdebaT +3,3v da zogierTi sxva Zabva (maTze 

zemoT iyo naTqvami).  

cxrili 1 

Zab

a, v 

maqsimaluri da minimaluri deni, a 

blokis Semdeg simZlavreze, vt 

65
9

0 50 00 30 50 

+12 
0,5

...1,8 

0

5...1,8 ,5...6 ...8 ...9 ...9,5 

+5 
2.

9 

3

..13 ...15 ...20 ...23 ...25 

_5 
0.

0,3 

0

..0,3 ...0,5 ...0,5 ...0,5 ...0,5 

_12 
0.

0,3 

0

..0,3 ...0,5 ...0,5 ...0,5 ...0,5 

 

gaiTvaliswineT, rom blokis normaluri muSaoba minimalurze 

naklebi datvirTvisas ar aris garantirebuli, xolo zogjer aseTi 

reJimi ubralod saSiSicaa. amitom ikb-is qselSi datvirTvis gareSe 

CarTva (magaliTad, SemowmebisaTvis) ar aris rekomendebuli.  
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kvebis blokis simZlavre (jamuri yvela gamosavali Zabvis mixedviT) 

periferiuli mowyobilobebiT sruliad dakompleqtebul sayofacxovrebo 

pk-Si ar unda iyos 200 vt-ze naklebi. praqtikulad aucilebelia gvqondes 

230...250vt, xolo damatebiTi `vinCesterebis~ da CD-ROM amZravebis 

dayenebisas SeiZleba metic ki gaxdes saWiro. pk-s muSaobaSi Seferxebebi, 

gansakuTrebiT isini, romlebic warmoiSoba xsenebuli mowyobilobebis 

eleqtroZravebis CarTvis momentebSi, arcTu ise iSviaTad dakavSirebulia 

swored kvebis blokis gadatvirTvasTan. is kompiuterebi, romlebic 

gamoiyeneba sainformacio qselebis serverebis saxiT, 350 vt-mde 

moixmaren. mcire simZlavris (40...160vt)  ikb-i gamoiyeneba 

specializirebul, magaliTad, periferiis SezRuduli nakrebis mqone 

mmarTvel kompiuterebSi.  

 ikb-is mier dakavebuli moculoba zogadad izrdeba misi sigrZis, 

pk-s wina panelis mimarTulebiT gazrdis xarjze. dasayenebeli zomebi da 

kompiuteris korpusSi blokis damagrebis wertilebi ucvleli rCeba. 

amitomac xerxdeba nebismieri blokis (iSviaTi gamonaklisis garda) 

Cayeneba mwyobridan gamosulis nacvlad.  

 ikb-ebis umetesobis safuZvelia ortaqtiani naxevarxidiani 

invertori, romelic muSaobs ramodenime aTeuli kilohercis sixSireze. 

invertoris kvebis Zabva aris  gamarTuli da gagluvebuli qselis Zabva  

(daaxloebiT 300v). TviT invertori Sedgeba marTvis kvanZisgan 

(simZlavris gaZlierebis Sualeduri kaskadis mqone impulsebis 

generatori) da mZlavri gamosavali kaskadisagan. ukanaskneli 

datvirTulia maRalsixSirul Zalovan transformatorze. gamosaval 

Zabvebs Rebuloben gammarTvelebis meSveobiT, romlebic mierTebulia am 

transformatoris meorad gragnilebze. Zabvebis stabilizacia warmoebs 

invertoriT generirebuli impulsebis ganedur-impulsuri modulaciis 

(gim) meSveobiT. zogadad mastabilizirebeli  operaciuli sistemiT (os) 

moculia mxolod erTi gamosavali arxi, rogorc wesi, +5 an +3,3v. 

Sedegad sxva gamosasvlelebze arsebuli Zabvebi araa damokidebuli 

qselis Zabvaze, magram kvlavac eqvemdebareba datvirTvis gavlenas. 

zogjer maT damatebiT astabilizeben Cveulebrivi mikrosqemebis-

stabilizatorebis meSveobiT umetes SemTxvevaSi es kvanZi sruldeba 

nax.4-ze naCvenebi sqemis mixedviT, gansxvaveba mxolod gammarTveli xidis 

VD1 tips, mcvelebis da damcveli elementebis met an nakleb 
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raodenobaSia. zogjer xidi calkeuli diodebisganaa awyobili. 

ganrTuli S1 gamTiSvelisas, rac Seesabameba blokis 220...230v qselisgan 

kvebas, gammarTveli _ xiduria, Zabva mis gamosasvlelze (Tanmimdevrulad 

SeerTebul kondensatorebze C4, C5) uaxlovdeba qseluris amplitudas. 

110...127v qselisagan kvebisas, axdenen ra gamomrTvelis kontaqtebis 

SerTvas, mowyobilobas gardaqmnian Zabvis gaormagebis mqone 

gammarTvelad da mis gamosasvlelze Rebuloben mudmiv Zabvas, romelic 

qseluris amplitudaze orjer didia. msgavsi gadarTva 

gaTvaliswinebulia  ikb-ebSi, romelTa stabilizatorebi akaveben 

gamosaval Zabvebs daSvebul sazRvrebSi mxolod qseluris ±20%-iT 

gadaxris SemTxvevaSi. ufro efeqturi stabilizaciis mqone blokebs 

gadarTvis gareSe SeuZliaT muSaoba nebismier qselur Zabvaze (rogorc 

wesi, 90-dan 260 v-mde).  

rezistorebi R1, gankuTvnilia gammarTvelis kondensatorebis 

ganmuxtvisaTvis, misi qselidan gamorTvis Semdeg, xolo R4 da R5, garda 

amisa, aTanabreben Zabvas С4 da С5 kondensatorebze. uaryofiTi 

temperaturuli koeficientis mqone Termorezistori R2 zRudavs 

kondensatorebis C4, C5 damuxtvis denis naxtomis amplitudas blokis 

CarTvis momentSi. Semdeg TviTgaxurebis Sedegad misi winaRoba vardeba, 

da is praqtikulad ar moqmedebs gammarTvelis muSaobaze.  

 
nax. 4 

qseluri Zabvis maqsimalur amplitudaze meti saklasifikacio 

Zabvis mqone varistori R3 icavs am ukanasknelis amovardnebisagan. 

samwuxarod, es varistori gamousadegaria CarTuli S1 gamomrTvelis 

mqone blokis 220v-is qselSi SemTxveviTi CarTvis dros. am mZime 

Sedegebisagan gvixsnis rezistorebis R4, R5 Secvla 180...220v 

sakvalifikacio Zabvis mqone varistorebiT, romelTa garRveva iwvevs FU1-
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is dnobadi CanarTis gadawvas. zogjer varistorebi irTveba miTiTebuli 

rezistorebis an maTgan mxolod erTis paralelurad.  

kondensatorebi C1-C3 da orgragniliani droseli L1 qmnian 

filtrs, romelic icavs kompiuters qselidan arasasurveli rxevebis 

SeRwevisagan, xolo qsels _ kompiuteris mier Seqmnili rxevebisgan. 

kondensatorebis С1 da С3 meSveobiT kompiuteris korpusi dakavSi-

rebulia cvldi deniT qselis mavTulebTan. amitom daumiwebel 

kompiuterTan Sexebis Zabvam SeiZleba miaRwios qseluris naxevars. es ar 

aris sicocxlisTvis saSiSi, vinaidan kondensatorebis reaqtiuli 

winaRoba sakmaod didia, magram xSirad es iwvevs interfeisis wredebis 

mwyobridan gamosvlas, kompiuterTan periferiuli mowyobilobebis 

mierTebis momentSi.  

nax. 6-ze naCvenebia gavrcelebuli GT-150W ikb-is sqemis nawili. 

marTvis kvanZis mier formirebuli impulsebi, transformatoris T1 

meSveobiT miewodeba VT1 da VT2 tranzistorebis bazebs da rigrigobiT 

xsnis maT. diodebi VD4, VD5 icaven tranzistorebs Seqceuli polarobis 

Zabvisagan. kondensatorebi C6 da C7 Seesabameba gammarTvelSi arsebul 

C4 da С5-s (ix. nax.4). axdenen Т2 transformatoris meoradi gragnilebis 

Zabvebis gamarTvas, gamosavali Zabvebis misaRebad. erT-erTi aseTi 

gammarTveli (VD6, VD7, L1C5 filtriT) naCvenebia sqemaze.  

 ikb-ebis mZlavri kaskadebis umetesoba gansxvavdeba ganxilulisagan 

mxolod tranzistorebis tipebiT, romlebic magaliTad, SeiZleba iyos 

veliani an Seicavdnen CaSenebul damcav diodebs. arsebobs baZzuri 

wredebis (bipolarulisTvis) an Camketis wredebis (veliani 

tranzistorebisTvis) Sesrulebis ramodenime varianti elementebis 

sxvadasxva raodenobiT, nominalebiT da CarTvis sqemebiT. magaliTad: R4, 

R6 rezistorebi SeiZleba uSualod iyos mierTebuli Sesabamisi 

tranzistorebis bazebze.  
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Nnax. 5 

 

damyarebul reJimSi invertoris marTvis kvanZs kvebaven ikb-is 

gamosavali ZabviT, magram CarTvis momentSi is ar aris. arsebobs 

invertoris gaSvebisaTvis aucilebeli kvebis Zabvis miRebis ori ZiriTadi 

xerxi. pirveli maTgani relizebulia (nax.5)-zeganxilul sqemaSi.  blokis 

CarTvisTanave gamarTuli qseluri Zabva miewodeba 

R3-R6 rezistiuli gamyofis meSveobiT tranzistorebis VT1 da VT2 

bazur wredbs, xsnis ra maT, amasTan diodebi VD1 da VD2 aRkveTaven T1 

transformatoris II da III  gragnilebis tranzistorebis baza-emiteris 

monakveTebis  Suntirebas . amave dros xdeba C4, C6 da C7 

kondensatorebis damuxtva, Tanac C4 kondensatoris damuxtvis deni, 

gaivlis ra T2 transformatoris I gragnilSi da T1 transformatoris II 

gragnilSi, iwvevs am ukanasknelis gragnilebSi II da III iseT Zabvas, 

romelic xsnis erT-erT tranzistors da xuravs meores. 

tranzistorTagan romeli gaixsneba da romeli daixureba, damokidebulia 

kaskadis elementTa maxasiaTeblebis asimetriaze.  

dadebiTi OC-is moqmedebis Sedegad procesi zvaviseburad 

mimdinareobs, xolo VD6, VD7 diodebisgan erTaderTiT T2 

transformatoris -II gragnilSi gamowveuli impulsi, R9 rezistoris da 
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VD3 diodis gavliT muxtavs C3 kondensators iseT Zabvamde, romelic 

sakmarisia marTvis kvanZis muSaobis dawyebisaTvis. SemdgomSi is ikvebeba 

imave wredis meSveobiT, xolo VD6, VD7 diodebiT gamarTuli Zabva L1C5 

filtriT gagluvebis Semdeg miewodeba ikb-is +12v gamosasvlelze.  

 LPS-02-150XT ikb-Si gamoyenebuli sawyisi gaSvebis wredebis 

varianti mxolod imiT gansxvavdeba, rom R3-R6-is analogiur gamyofze 

(nax.5) Zabva miewodeba calke qseluri Zabvis erTi naxevarperiodiani 

gammarTvelisagan, romelsac mcire tevadobis filtris kondensatori 

aqvs. Sedegad invertoris tranzistorebis nawilobrivi gaxsna ufro adre 

xdeba, vidre daimuxteba ZiriTadi gammarTvelis filtris kondensatorebi 

(C6, C7, ix. nax. 5), rac uzrunvelyofs ufro damajerebel gaSvebas.  

 
Nnax. 6 

marTvis kvanZis kvebis meore xerxi gaSvebis dros iTvaliswinebs 

gammarTvelis mqone mcire simZlavris specialuri damwevi 

transformatoris arsebobas, rogorc es naCvenebia sqemaze (nax. 6), 

romelic gamoyenebulia PS-200B ikb-Si transformatoris meoradi 

gragnilis xviebis raodenoba iseTnairadaa SerCeuli, rom gamarTuli 

Zabva iyos blokis +12v arxSi Semomaval Zabvaze odnav naklebi, magram 

sakmarisi marTvis kvanZis muSaobisTvis.  

rodesac ikb-is gamosavali Zabva nominals aRwevs, VD1-VD4 xidis 

diodebi daxuruli rCeba cvladi Zabvis mTeli periodis ganmavlobaSi da 

marTvis kvanZi gadadis invertoris gamosavali ZabviT kvebaze, aRar 

xmarobs ra energias `gamSvebi~ transformatorisagan.  

invertorebis mZlavr kaskadebSi, romlebic aseTnairad gaiSveba, 

tranzistorebis bazebze sawyisi gadaadgilebis da dadebiTi ukukavSiris 

aucilebloba ar aris. amitom ar aris saWiro R3, R5 rezistorebi, VD1, 
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VD2 diodebi icvleba SesakravebiT, xolo T1 transformatoris II 

gragnili sruldeba arinebis gareSe (ix. nax. 5). 

 
Nnax. 7 

 

nax. 7-ze naCvenebia ikb-is oTxarxiani gammarTveli kvanZis tipiuri 

sqema. imisaTvis, raTa ar dairRves Zalovani transformatoris magnituri 

gamtarebis gadamagnitebis simetria, gammarTvelebs ageben mxolod ori 

naxevarperiodiani sqemebis mixedviT, Tanac xidian gammarTvelebs, 

romelTaTvis zedmeti danakargebia damaxasiaTebeli, TiTqmis ar xmaroben. 

ikb-Si gammarTvelebis mTavari Taviseburebaa magluvebeli filtrebi, 

romlebic induqtivobiT (droselis) iwyeba. 

msgavsi filtris mqone gammarTvelze Zabva damokidebulia ara 

marto amplitudaze, aramed Sesasvlelze miwodebuli impulsebis 

simeCxreze. es iZleva gamosavali Zabvis stabilizirebis SesaZleblobas, 

Semomavali simeCxris cvlilebis xarjze. bevr sxva SemTxvevaSi gamo-

yenebuli, filtrebis mqone gammarTvelebi, romlebic kondensatorisgan 

iwyeba, msgavsi TvisebiT ar sargebloben. impulsebis simeCxris 

cvlilebis process zogadad ganedur-impulsur modulacias uwodeben 

(ingl. PWM – Pulse Width Modulation).   
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vinaidan impulsebis amplituda, romelic mkvebav qselSi Zabvis 

proporciulia, blokSi arsebuli yvela gammarTvelis Sesasvlelze 

erTnairi kanonis mixedviT icvleba; erT-erTi gamosavali Zabvis gim-is 

meSveobiT xdeba yvela danarCenis stabilizacias. raTa gavaZlieroT es 

efeqti, yvela gammarTvelis filtrebis L1.1 – L1.4 droselebi daxveulia 

saerTo magnitogamtarze. maT Soris arsebuli magnituri kavSiri 

damatebiT axdens gammarTvelebSi mimdinare procesebis sinqronizacias.  

    L –Lfiltriani gammarTvelis swori muSaobisTvis, saWiroa rom 

misi datvirTvis deni garkveul minimalur mniSvnelobas aRematebodes, 

romelic Tavis mxriv damokidebulia :filtris droselebis 

induqtivobaze da impulsebis sixSireze. Aam sawyis datvirTvas  C5- C8  

Kkondensatorebis gamosasvlelebze paralelurad CarTuli R4-R7 

rezistorebi qnmian,isini aseve aCqareben kondensatorebis ganmuxtvas ikb-s 

gamorTvis Semdeg. 

Радио, 2002,  №05, с. 21-23.  

 

97. universaluri logikuri msinjavi 

qardava vasili  

     mcire da saSualo integraciis mikrosqemebi farTod 

gamoiyeneba  radiosamoyvarulo konstruqciebSi. cifruli da logikuri 

mowyobilobebis mowesrigebisa da remontis Sesamsubuqeblad, 

SemoTavazebulia  universaluri msinjavi, mikrosqemebis gamosasvlelebis 

Zabvebis logikuri doneebis SefasebisTvis.              U  

        mocemuli xelsawyos daniSnulebaa 5..15v  kvebis Zabvian 

mowyobilobebSi, TTL da KMOP logikis mqone mikrosqemebis 

Sesasvlelebisa da gamosasvlelebis mdgomareobis  gansazRvra ( 

logikuri 0 da 1). 

L   logikuri msinjavis kveba gamosakvlevi mowyobilobis kvebidan 

xdeba, amasTan maqsimaluri moxmarebuli deni 15v Zabvis dros 50ma-s ar 

aRemateba. mdgomareobis indikacia ,Svidsegmentianicifruli indikatoriT 

xdeba. Mmsinjavi daculia kvebis Zabvis araswori polarobiT 

miwodebisgan.  

    Sesamowmebeli mowyobilobis Zabvis 30%-ze nakleb Zabvas 

msinJavi Tvlis rogorc logikuri 0, 70%-ze maRal Zabvas ki rogorc 
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logikuri 1, Tu Semavali Zabva 30...70% intervalSi moxvda , 

ganusazRvreli mdgomareoba cifrul indikatorze “-“ –simboloTi 

aRiniSneba(G segmenti ). SesaZlebelia logikuri 0-is da 1-is sxva 

intervalebis dayenebac, indikatoris gdarTvis zRurblis SerCeviT. 

N   mowyobilobis safuZveli (nax.1) – Zabvis gaorebuli 

komparatoria LM393P (DA1),romelzec awyobilia orzRurbliani 

komparatori. R2-R4 rezistorebze awyobili Zabvis gamyofi svavs DA1.1 da 

DA1.2. komparatorebis amuSavebis doneebs. Tu XP1-Supidan miwodebuli 

Semavali Zabva log 0-is diapazonSi xvdeba , maSin DA1.2 –komparatoris 

gamosasvlelze ,nulTan axlos myofi Zavba moqmedebs, Aamis gamo ixsneba 

VT2 tranzistori, romelic indikaciis segmentebis “0”-ze awvdis Zabvas.    

 

 

Nnax. 1 

 

R12  VD4-am SemTxvevaSi ganaTebisTvis Zabvas awvdis indikatoris  B 

da  C segmentebs da uzrunvelyofs VT1 tranzistorisgan garTvas. 

Llogikuri 1-is Sesabamisi Zabvis miwodebis dros DA1.1 komparatori 

xsnis VT1 tranzistors, romelic B da  C segmentebze logikuri 1-is 

Sesabamis kvebas awvdis. 

     Tu Semavali Zabva ganusazRvrelobis zonaSia ,Zabva orive 

komparatoris gamosasvlelze TiTqmis kvebis Zabvis tolia, ar gaixsneba 

tranzistorebi VT1 , VT2 , am SemTxvevaSi logikuri “da”  VD2 ,VD3 

diodebze gaxsnis emiteruli gammeoreblis – VT3 tranzistors, 
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romelic  HG1 indikatoris   G segmentis indikaciiT, uzrunvelyofs 

ganusazRvrelobis mdgomareobis Cvenebas. 

     imisTvis rom logikuri msinjavis indikatoris sikaSkaSe 

mudmivi iyos, gamoiyeneba itegraluri regulirebadi stabilizatori  

DA2 mikrosqemaze.stabilizatoris gamomavali Zabva daaxlovebit 3,5v-s 

Seadgens da misi marTvis eleqtrodis wredSi R10-R14 detaliT yendeba. 

msinjavis kvebis SecdomiTi CarTvisgan damcavi wredi awyobilia  

FU1-TviTaRmdgeni mcvelisa da VD1 diodisgan. Sebrunebuli 

polarobis kvebis Zabvis miwodebis SemTxvevaSi,  VD1 diodi ixsneba da 

iwvevs iseT dens, rom mcveli Tavisi gaxurebis gamo iZens did winaRobas. 

L logikuri msinjavi awyobilia 60X13mm-zomebis, 1,5mm-sisqis 

calmxrivfolgirebul munateqstolitis plataze (nax.2).  

 

 

Nnax. 2 

 

platis mcire zomebi, saSualebas iZleva movaTavsoT igi iseT 

korpusSi rogoricaa magaliTad markris plastmasi. Plataze 

damontaJebuli elementebis umravlesoba Sesrulebulia 0805-zoma-tipis 

korpusebSi ,zedapiruli monTaJisTvis. Ddiodebs da rezistorebs nabeWdi 

gamtarebis mxridan amontaJeben , mikrosqemebs -DA1 ,DA2 ,  

HG1-indikators da  meore mxridan.  C2-kondensatori mcire zomebis, 

oqsiduria. 

      XT1, XT2 SesaerTeblebad mosaxerxebelia mcirezomebiani 

momWerebis “krokodi” gamoyeneba.  

Tu problemaa zedapiruli montaJis elementebiani platis 

damzadeba, SesaZlebelia igi  Cveulebrivi elementebiT, moculobiTi 

montaJisTvisac damzaddes . Aam SemTxvevaSi daSvebulia nebismieri 

0,125vt-iani rezistorebis gamoyeneba. Tu gamoviyenebT TviTaRdgenad  MF‐

FSMD –seriis da analogiur mcvelebs  nominalur denze 0,14-0,5ma , maSin  

 315



VD1-diodad gamodgeba nebismieri Sotkis diode daSvebuli 1,5a pirdapiri 

deniT.  

     danarCen diodebad gamoiyeneba gavrcelebuli seriis 

dabalsimZlavriani КД522 ,КД521 . gamodgeba kaJis dabalsinZlavriani  

tranzistorebi  КТ315  КТ310 (VT3) da  КТ361 КТ3107 (VT1,VT2) seriis. HG1-

indikatorad SesaZlebelia mcire zomebis, saerTo kaTodis mqone, 

Svidsegmentiani indikatoris gamoyeneba.  dasaSvebia aseve FU1-is magivrad, 

mcire zomebis dnobadi 0,16a-iani mcvelis gamoyeneba.  

sworad awyobili xelsawyo, gamarTvas ar saWiroebs.  

Радио, 2004,  №12, с. 25 

 

98. multimetris   misadgami  temperaturis  

gazomvisaTvis 

Rlonti TamTa  

        multimetris misadgami temperaturis gazomvisaTvis 

SeiZleba ufro iafad  damzaddes, xolo misi gawyoba – ufro martivad, 

vidre prototipi, romelic aRweili iyo adre Jurnal Радио, 2002,  № 1  -Si. 

     aseTi dasaxelebiT iyo gamoqveynebuli statia [1], romelSic 

arwerili iyo xelsawyo cifruli multimetriT. M-830B (DT-830B). igi 

uzrunvelyofda damatebiT temperaturis gazomvis funqcias. es 

mowyobiloba Zalzed ubraloa da aqvs sakmarisi sizuste 

sayofacxovrebo gamoyenebisaTvis. rac yvelaze mniSvnelovania igi 

savsebiT ar  saWiroebs damatebiTi kvebis bloks da damatebiT mierTebebs 

multimetris SigniT  - TumcaRa gamoiyeneba arsebuli gasarTebi. 
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Nnax. 1 

 

magram,  miuxedavad xelsawyos aSkara Rirebulebisa, SesaZlebelia 

warmoiSvas sirTuleeebi, mikrosqemis KP1168EП1 an misi analogis ICL7860 

poliarobas gardamqnelisaTvis SeZenisas. am SemTxvevaSi msgavsi 

gardamqneli advilad SeiZleba aiwyos gavrcelebul KMП -mikrosqemaze. 

amasTan misadgmelis damzadebis xarjebi arsebiTad mcirdeba.       

     sqema msgavsi mowyobilobis erTerTi variantisa naCvenebia nax. 

1.-ze. safuZvlad aRebulia prototipi [1]-dan. cvlilebebi Seexo  mxolod 

polarulobas gardamqnelisa da gamosasvlel gamyofs.  

     impulsebis generatori akrebilia DD1 mikrosqemaze, TviT 

polarulobis gardamqneli Sesrulebulia VT1 tranzistorze VD1,VD2 

diodebze da C2,C3 kondensatorebze. Tu generatoris gamomsvlelze 

dabali donea tranzistori VT1 daketilia, Kkondensatori C2 imuxteba 2,4 

voltamde rezistor R4 da diodis VD1 gavliT, rac Seesabameba kvebis 

Zabvas Ria diodze Zabvis vardnis gamoklebiT. roca generatoris 

gamosasvlelze  dabali done Seicvleba maRliT tranzistori gaixsneba.  

      kondensatori C2 daiwyebs ganmuxtvas Ddiod VD2 da 

transistor VT1 koleqtor-emiteris  gavliT, riTac damuxtavs 

kondensator C3 1,5........1,6 volt Zabvamde.  

Zabvis polarobis zusti gardaqmna araa saWiro, ramdenadac  

temperaturis gadamwodi diodis VD3-s denis sidide dadgenilia VT2 

velian tranzistorze agebuli denis stabilizatoriT. mTavaria rom misi 

Caketvis Zabva voltis ramodenime nawiliT naklebi iyos kondensator C3 

Zabvaze.   

       multimetris Sesaval winaRobasTan mimdevrobiT (1.....1,2 momMOM 

mudmivi Zabvis gazomvis rejimisaTvis 200 mvis zRvarze.B[3]) CarTulia 

rezistorebi R9,R10, romlebic qmnian maTTan Zabvis rezistorul gamyofis 

1:2. misadgmeli awyobilia  minateqstolitis  calmxriv folgirebul 

firfitaze, romlis naxazi naCvenebia  nax. 2-ze. 

mowyobilobaSi gamoyenebulia Semdegi tipis kondensatorebi: C2, C3-

K53-1A, magram SegviZlia gamoviyenoT araporaluri, magaliTad KM6, C4-C5 

- K50-35, C1-yvelanairi keramikuli.  misawyobi rezistorebi  R7,R9 -CП3-38-T 

danarCenebi-MLT. Mmikrosqema K561LE6, SesaZlebelia Seicvalos sxva 
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SemadgenlobaSi mqone ara naklebi 2 invertorisa magaliTad K561LE5, 

K561LA7,  magram saWiro iqneba asawyobi firfitis suraTis Secvla.  

                savele tranzestoris K*П103E-s nacvlad Seileba 

gamoviyenoT KП303N [1] oRond dagvWirdeba misi SerCeva .  

 

 

nax. 2 

            

          misadgomis awyobas iwyeben diodis VD3 denis dayenebiT 

90.....110 mka-is farglebSi rezistoris  SerCeviT. Semdeg multimetris 

gadamrTvels ayeneben 200 mv-isMB mdgomareobaSi da Caayeneben ra 

temperaturis gadamwods - diodi VD3 dnobad TovlSi an yinulSi da 

Semdeg R7 rezistoriT ayeneben indikatoris nulovan Cvenebas. diodis 
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gamomyvanebi ki unda iyos daculi wylis moxvedrisagan.  amis Semdeg  

raime plius temperaturaze (rac metia temperatura miT ufro zusti 

iqneba gradiureba) droebiT daamokleben R9,R10, rezistorebs da 

imaxsovreben mowyobilobis Cvenebas. damoklebis uRelakis moxsnis 

Sermdeg R9 rezistoriT ayeneben temperaturis mniSvnelobas, adre 

naCvenebze orjer naklebs.    

        Zabvis xazovani cvlileba  temperaturuli gadamwodis p-n 

gadasvlaze fiqsirebuli  denis masaze gavliT  gamoricxavs gradurobis  

process. amiT awyoba dasrulebulia da mzadaa xelsawyo samuSaod. Tu 

varaudoben sensori gamoiyenon moSorebul manZilze is sasurvelia 

SeuerToT  firfitas wyvili erTmaneTTan gadagrexili mavTuliT. 
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99. mimRebi induqciuri gragnilis gareSe 

SalamberiZe giorgi  

      iseTi dasaxvevi nakeTobebis damzadeba, rogoricaa sainduqcio 

koWa da transformatorebi, arcTu iSviaTad sirTuleebs uqmnian 

radiomoyvarulebs. ararTul da SedarebiT dabalsixSirian mimReb 

mowyobilobebSi SeiZleba koWa arc iyos saWiro, Tu mas SevcvliT 

aqtiuri RC-filtrebiT an giratorebiT (aqtiuri eleqtronuli 

mowyobilobebi, romlebic axdenen induqciurobis Tvisebebis imitacias).  
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nax. 1 

 

      suraTze naCvenebia AM signalebis mimRebis sqemis nawili, 

romelSic mimReb radiosadgurze dayeneba da Semomavali signalebis 

seleqcia xorcieldeba giratoris daxmarebiT (,,CQ ham radio”, 1995, January). 

avtoriseuli variantiT ,es mimRebi gankuTvnilia dabalsixSiriani 

standartebis radiosadguris signalebis misaRebad, romlebic muSaoben  

17...34hc  sixSireebze.  ruseTSi aseTi droisa da sixSiris standarti 

66,(6)hc  sixSireze muSaobs. 

      giratori, romelic axdens induqciurobis Tvisebebis 

imitacias, awyobilia DA1  da DA2 operaciuli gamaZliereblebiT, aseve 

R1-R5 rezistorebiT da C3 kondensatoriT. am ,,koWas” induqciurobis 

sididis gansazRvra SeiZleba formulidan: 3/35)42(1 RCRRRRL += . 

Tu avirCevT  R1=R3, maSin es formula martivdeba )42(35 RRCRL += -mde. 

suraTze moyvanili elementebis nominalebisTvis R4- gardamqmneli 

rezistoriT  eqvivalenturi induqciurobis gardaqmnis diapazoni iqneba 

daaxloebiT 11...44 mhn.  amasTan,  C2- kondensatoriani paraleluri 

Semomavali ,,rxeviTi konturi”, 17...34hc  sixSireebze gadawyobis 

saSualebas iZleva.  

      am ,,konturidan” signali miewodeba radiosixSiris 

gamaZlierebels DA3 operaciul gamaZliereblze. misi gaZlierebis 

koeficientis regulireba SeiZleba R6 cvladi rezistoriT 0...40db –is 

farglebSi.  

    egreTwodebuli ,,preciziuli gammarTveli”(deteqtori)-is 

kaskadi, DA4- operaciul gamaZlierebelzea. VD1 da VD2 diodebi masSi 
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CarTulia uaryofiTi ukukavSiris jaWvSi, rac mniSvnel;ovnad awrfivebs 

mcire signalebis dros gadamcem maxasiaTeblebs.  

      vinaidan mimRebis saavtoro varianti gaTvaliswinebuli iyo 

wamieri impulsebis Semcveli specialuri signalebis misaRebad, RC-

filtrs deteqtoris (R12C5) gamosasvlelze kveTis sixSire sul 16hc 

aqvs. 

      mimRebSi gamoyenebulia oTxmagi operaciuli gamaZlierebeli 

4136, ramac sagrZnoblad gaamartiva konstruqcia. masSi Semavali 

operaciuli gamZliereblebis parametrebi axlosaa К140УД8А-s 

parametrebTan. VD1 da VD2 diodebi – 1N38. maTi Secvla SeiZleba 

nebismieri maRalsixSiruli germaniumis diodebiT, Д9-dan dawyebuli 

seriis diodebiT. 

Радио, 2003,  №12, с.41  

 

100. Zabvis stabilizatori mZlavr velian 

tranzistorze 

SalamberiZe giorgi  

      statiaSi aRwerilia Zabvis analoguri stabilizatori 

gaZlierebuli kvebis blokisTvis. Aavtorma moaxerxa stabilizatoris 

parametrebis mniSvnelovani gaumjobeseba, risTvisac Zalur elementad gamoiyena 

gadamrTveli veliani tranzistori. 

      radiomoyvarulebi mZlavrdeniani  stabilizatorebis 

awyobisas Cveulebriv gamoiyeneben 142 seriis specializirebul 

mikrosxemebs da analogiurebs ,,gaZlierebuls” erTi an ramdenime, 

paralelurad CarTuli, bipolaruli tranzistorebiT. Tu am 

miznebisTvis gamoiyenebT Zalur gadamrTvel velian tranzistors, maSin 

SesaZlebelia ufro martivi, mZlavrdeniani stabilizatoris awyoba.  

      aseTi stabilizatoris erT-erTi sqema moyvanilia sur. 1-ze. 
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nax. 1 

 

      masSi Zaluris rolSi gamoyenebulia Zlieri veliani 

tranzistori IRLR2905. Tumca is gankuTvnilia gadamrTvel reJimSi 

samuSaod, mocemul SemTxvevaSi is gamoiyeneba wrfiv reJimSi. Ria 

mdgomareobaSi tranzistors aqvs arxis (0,027 Om) sakmaod mcire 

winaaRmdegoba, korpusis 100°С temperaturamde, uzrunvelyofs Zabvas 30 

amperamde, flobs maRal moxrilobas da Zabvis marTvisTvis saketze 

moiTxovs mxolod 2,5 ...…3 volts [1]. tranzistoris mier gabneulma 

simZlavrem SeiZleba Seadginos 110 vati. 

      savele tranzistors marTavs KP142EH19(TL431) Zabvis 

paraleluri stabilizatoris mikrosqema. Mmisi daniSnuleba, 

mowyobiloba da parametrebi dawvrilebiT aRwerilia statiaSi [2]. 

stabilizatori muSaobs Semdegnairad (sur. 1). qselSi T1 qseluri 

transformatoris CarTvisas, mis meore gragnilze Cndeba cvladi Zabva 

daaxloebiT 13 volti (efeqturi mniSvneloba). is swordeba VD1 dioduri 

xidiT da didi moculobis gamTanabrebel kondensatorze (Cveulebriv 

ramodenime aTeuli aTasi mikrofaradi) gamoiyofa mudmivi Zabva 

daaxloebiT 16 volti.  

      is miewodeba VT1 Zaluri  tranzistoris Casadinars da R1 

rezistoris gavliT tranzistoris gaxsniT, riTac xsnis mas. gamomavali 

Zabvis nawili R2R3 gamyofis gavliT miewodeba DA1 mikrosqemis 

Sesasvlelze da kravs ukukavSiris wreds. Zabva stabilizatoris 

gamosasvlelze izrdeba im momentamde, vidre DA1 mikrosqemis marTvis 

Sesasvlelze BY Zabva ar miaRwevs  zRurbls, daaxloebiT 2,5 volts. Aam 

momentSi mikrosqema ixsneba,  Zaluri tranzistoris saketze Zabva 

mcirdeba, nawilobriv ketavs mas da mowyobiloba Sedis stabilizaciis 

reJimSi. C3 kondensatori aCqarebs stabilizatoris samuSao reJimSi 
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Sesvlas. Ggamomavali Zabvis mniSvneloba SeiZleba damyardes 2,5-dan 30 

voltamde R2 rezistoris SerCeviT, misi mniSvneloba SeiZleba Seicvalos 

farTo sazRvrebSi. C1, C2  da C4 kondensatorebi uzrunvelyofen 

stabilizatoris mdgrad muSaobas.  

      stabilizatoris aRwerili variantisTvis maregulirebel 

Zaluri VT1 tranzistorze Zabvis vardna Seadgens 2,5 ...…3 volts, Tumca 

am tranzistorma potenciurad SeiZleba imuSaos nulTan axlo Zabvazec 

saTave-CasadinarisaTvis. Mmocemuli nakli imiT aris ganpirobebuli, rom 

saketze mmarTveli Zabva miewodeba Casadinaris wredidan, amitom, masze 

Zabvis naklebi mniSvnelobis vardnisas, tranzistori ar gaixsneba, 

gaxsnili tranzistoris saketze xom unda iyos wyarosTan SedarebiT 

dadebiTi Zabva.  

      Msaregulirebel tranzistorze Zabvis vardnis Sesamcireblad, 

misi saketis wredi unda ikvebebodes calke gammarTvelisgan 5 ...…7 

voltze meti ZabviT, vidre stabilizatoris gamomavali Zabva. Tu ar aris 

damatebiTi gammarTvelis gakeTebis saSualeba, maSin mowyobilobaSi 

SeiZleba SeviyvanoT damatebiTi diodi da kondensatori (sur. 2). aseTi 

ubralo damatebisgan SeiZleba didi efeqtis miReba. saqme imaSia, rom 

tranzistoris Casadinarze miwodebuli Zabva pulsirebulia, aqvs 

mniSvnelovnad didi cvladi Semadgeneli, romelic matulobs 

moxmarebuli denis gazrdisas. VD2 diodis da C5 kondensatoris 

wyalobiT saketze Zabva iqneba daaxloebiT pulsirebuli Zabvis pikuri 

mniSvnelobis, anu igi SeiZleba ramodenime voltiT metic iyos, vidre 

misi saSualo an minimaluri mniSvneloba. Aamitom stabilizatori 

qmediTunariania saTave-Casadinaris Zabvis saSualoze naklebi 

mniSvnelobis SemTxvevaSic. 

      saukeTeso Sedegebis miReba SesaZlebelia, Tu VD2 diods 

miuerTebT gammarTvel xids (sur. 3).  am SemTxvevaSi C5 kondensatorze 

Zabva imatebs, vinaidan VD2 diodze Zabvis vardna iqneba naklebi, vidre 

Zabvis vardna bogiris diodebze, gansakuTrebiT maqsimaluri denis dros. 

Ggamomavali Zabvis mdovre regulirebis saWiroebis SemTxvevaSi, R2 

rezistori unda Seicvalos cvladi an Sezustebis rezistoriT.  
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nax. 2 

 

gamomavali Zabvis mniSvneloba SeiZleba ganisazRvros formuliT 

Ugam. = 2,5 (1+R2/R3) 

      mowyobilobaSi dasaSvebia zemoTxsenebuli cnobaris 

furcelSi moyvanili Sesabamisi tranzistoris gamoyeneba, sasurvelia 

yviTeli saketze mmarTveli Zabvis minimaluri mniSvneloba Seadgens 4,5 

...…5 volts. kondensatorebi – mciregabaritiani tantaluri, rezistorebi 

– МЛТ, С2-33, Р1-4.  

 

nax. 3 

 

diode VD2 – gammarTveli Zabvis mcire vardniT (germaniumis,  

Sotkis diod). transformatoris, diodis bogiris da C1 kondensatoris 

parametrebs arCeven gamomavali Zabvis da denis aucilebeli 

mniSvnelobebis Sesabamisad.  

      Tumca tranzistori gaTvlilia did denze da did gabneul 

siZliereze, misi yvela SesaZleblobebis realizaciisaTvis aucilebelia 

efeqturi TboamridiT uzrunvelyofa. Ggamoyenebuli tranzistori 

gankuTvnilia radiatorze mirCilviT damagrebisaTvis. 

Aam SemTxvevaSi mizanSewonilia ramodenime milimetriani 

Sualeduri spilenZis firfitis gamoyeneba,  romelsac   miarCileben 

tranzistors  da  romelzec  SeiZleba danarCeni detalebis damontaJeba 

(nax. 4). 
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nax. 4 

 

     montaJis damTavrebis Semdeg, firfita SeiZleba moTavsdes 

radiatorze. Aam dros mirCilva aRar aris saWiro, vinaidan firfitas 

eqneba didi farTobis siTburi kontaqti radiatorTan.  

      Tu zedapiruli montaJisTvis gamoiyenebT TL431C tipis DA1 

mikrosqemas, P1-12 tipis rezistorebs da Sesabamis Cip-kondensatorebs, 

maSin maTi ganTavseba SeiZleba erTmxriv folgirebul SuSateqstolitis 

sabeWd dafaze (nax. 5).  

 

nax. 5 

 

dafas arCilaven tranzistoris gamomavalze da awebeben xsenebul 

spilenZis firfitaze weboTi. aseTi firfitis saxiT SeiZleba 

gamoyenebul iqnas, magaliTad, gafuWebuli Zlieri bipolaruli 

tranzistoris, vTqvaT KT827, korpusidn aRebuli miltuCi, Cakiduli 

montaJis gamoyenebiT. 

      stabilizatoris gamarTva daiyvaneba gamomavali Zabvis saWiro 

mniSvnelobis dayenebamde. Mmowyobiloba aucileblad unda Semowmdes el. 

TviTagznebaze muSa Zabvis yvela diapazonSi. amisaTvis, Zabva 

mowyobilobis sxvadasxva wertilebSi, kontrolirdeba oscilografis 

 325



daxmarebiT. Tu TviTagzneba warmoiSoba, maSin C1, C2 da C4 

kondensatorebis paralelurad unda mivuerToT 0,1 mkf moculobis 

keramikuli kondensatorebi minimaluri sigrZis gamomyvanebiT. Ees 

kondensatorebi unda ganlagdes rac SeiZleba axlos VT1 tranzistorTan 

da DA1 mikrosqemasTan.  
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101. mciregabaritiani voltmetri 

SalamberiZe giorgi  

 yovelTvis ar aris saWiro mravaldiapazoniani gamzomi xelsawyo, 

magaliTad, avometri an multimetri. xandaxan sakmarisia gaizomos Zabva an 

winaRoba mowyobilobis romelime wredSi. am miznisTvis savsebiT gamosadegia 

SemoTavazebuli voltmetri. 

      meryev samizneze balansirebis dros, uxerxuli Ц57 an Ц20 

daWerisas, cdilobT moZebnoT dazianeba satelevizio antenis 

gayvanilobaSi da ... givardebaT gamzomi xelsawyo. nacnobi suraTia ara? 

xelsawyo daziandeba im SemTxvevaSic, Tu dagaviwydebaT winaRobis 

gazomvis reJimis gadarTva, roca SemTxveviT, sacecebiT SeexebiT 

Semowmebuli radiomowyobilobis SedarebiT maRali Zabvis wreds.  

      yovelive es SeiZleba Tavidan aiciloT, Tu xelT geqnebaT 

mciregabaritiani voltmetri (sur. 1) gazomvis reJimebis gadamrTvelis 

mosaxerxebeli sistemiT.  

 

nax. 1 

 326



 

aseTi xelsawyo SeiZleba geWiroT xelSi (sur. 2) da TiTebi 

daaWiroT reJimebis gadamrTvelis da gazomvis sazRvrebis saWiro 

Rilakebs. 

      xelsawyos logariTmulma maxasiaTebelma SesaZlebeli gaxada 

gazomvis ufro meti diapazonis mocva wrfiv maxasiaTebelTan SedarebiT. 

Aqedan gamomdinareobs diapazonis raodenobis Semcireba oramde: mudmivi 

Zabvisa 0...30 volti, 0...300 volti da cvladisa 0...60 volti, 0 ... 600 volti. 

am diapazonebze Cvenebebs kiTxuloben sxvadasxva Skalidan damatebiT 

gadarTvebis gareSe [1]. winaRobis gasazomad aseve gamoiyeneba ori 

diapazoni: 0 ... 2 kom ... usasruloba (pirdapiri Tvlis Skalis mixedviT) 

da 0 ... 100 kom ... usasruloba (uku Tvlis Skalis mixedviT) [2]. denis 

gazomva ar aris gaTvaliswinebuli, magram misi Zalis gamoTvla ar aris 

rTuli cnobili winaRobis rezistorze Zabvis vardnis mixedviT. 

      voltmetris mTavar ganmasxvavebel Taviseburebas warmoadgens 

is, rom saWiro diapazons da reJims arCeven SB1-SB3 gadamrTvelebis 

Rilakebis daWeriT. Tu Rilakebi gaSvebulia, xelsawyo avtomaturad 

brundeba maqsimaluri Zabvis gazomvis reJimSi. xelsawyos kidev erTi 

Tavisebureba – uxerxul mdgomareobaSic ki (magaliTad, kateris triumSi) 

SesaZlebelia erTi xeliT uSecdomo CarTva saWiro reJimisa, Tanac, 

xelsawyos xelSi Weris SemTxvevaSi. amasTan, mxedvelobis areSi 

erTdroulad imyofeba Skala, gamzomi saceci, da gasazomi obieqtis 

wredi. imisaTvis, rom es xelsawyo ar iyos damokidebuli gasazomi Zabvis 

polarulobaze, gaTvaliswinebulia SA1 gadamrTveli.  

      Tu am gadamrTvelis kontaqtebi imyofeba sqemaze mocemul 

mdgomareobaSi, X1 saceci unda miuerTdes gasazomi wredis pliusur 

Zabvas, X2 momWeri – minusurTan.   

 

nax. 2 
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diodi VD2 aRmoCndeba Ria. gasazomi Zabvis uku polarulobisas 

saceci da momWeri rom gadaadgildes, gadamrTvelis moZrav kontaqts 

ayeneben sxva mdgomareobaSi. 

      cvladi Zavis gazomvisas VD1 diodi – maTanabrebeli, VD2– 

gammarTveli. roca SA1 gadamrTvelis moZravi kontaqti imyofeba sqemis 

mixedviT marjvena mxares, diodebis funqciebi icvleba. amasTan, Cndeba 

cvladi Zabvis formebis zogierTi saxeebis damaxinjebis operatiuli 

aRmoCenis saSualeba – naxevarperiodebis amplitudis sxvadasxvaobis 

mixedviT. ra Tqma unda, diodebi unda iyos erTnairi.  

       SA1 da SB2  gadamrTavebi ganlagebulia advilad xelmisawvdom, 

saCvenebeli TiTiT gadasarTav korpusis zeda nawilze, SB1 da SB3   ki – 

mis gverdiT kedelze. amiT magrdeba zeda ori gadamrTvelis prioriteti 

ori gverdiTas winaaRmdeg. Cndeba saSualeba, winaaRmdegobis gazomvis 

reJimis yoveli CarTvis win, davrwmundeT, rom gasazom wredze ar aris 

raime Zabva. mcire winaRobebis gazomvisTvis erTdroulad aWeren SB1 da 

SB3  Rilakebs, SA1 gadamrTvelis moZravi kontaqti gadaaqvT sqemis 

mixedviT marjvena mxares. Tu saWiroa mcire winaRobebis gazomva, aWeren 

SB1 Rilaks, gadamrTvelis moZrav kontaqts amontaJeben marcxena 

mdgomareobaSi. SB1 - SB3  saxiT gamoiyeneba МП5 gadamrTvelebi 

(dasaSvebia МП1), romlebsac aqvT amZravi meqanizmis SedarebiT msubuqi 

svla. maTi muSaoba mkveTrad igrZnoba smeniTac. maTi mirCilva frTxilad 

unda moxdes, raTa flusi ar Sevides korpusis SigniT. G1 kvebis wyaroa – 

akumulatoriT Д-0,26. SeiZleba misi perioduli datenva mowyobilobis 

korpusidan amouReblad. amisaTvis saWiroa SB1 Rilakis daWeril 

mdgomareobaSi dafiqsireba, SA1 gadamrTvelis moZravi kontaqti unda 

dayendes sqemis mixedviT marjvena mdgomareobaSi da X1 sacecs da X2 

momWers miewodos 2...3 volti Zabva (pliusiT momWerisken). R3 rezistoriT 

(CП5-3) ayeneben 26 ma. sididis damten dens. 

PA1 isrisebri indikatoria – M4761-M1 Caweris donis 

indikatorisTvis. mowyobilobis korpusad SeiZleba gamoyenebul iqnas 

popolaruli saaTis ,,eleqtronika” plastmasis SefuTvis gaumWvirvale 

nawili. indikatoris da SefuTvis zomebi zustad emTxveva erTmaneTs. Tu 

aris saSualeba, ramodenime indikatoridan unda amoirCes is, romelsac 

kargad aqvs dabalansirebuli moZravi sistema – mowyobilobis 
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mdgomareobis Secvlisas, isari ar unda gadaixaros nulovani 

niSnulisgan. 

      indikatori aucileblad unda aRiWurvos axali SkaliT. 

amisaTvis, skalpeliT xsnian indikatoris xufs da gasweven sabjenebs (Tu 

isini aris indikatoris mocemul egzemplarSi) imdenad, rom isris 

msvlelobis zomebi gaizardos 90°С. saqusles fiqsaciis qanCis moSvebiT, 

isars ayeneben qarxnuli Skalis Savi seqtoridan 3 mm-iT marcxniv, ris 

Semdegac, mouWeren qanCs da afiqsireben webos wveTiT. magnitur sistemas 

ise aregulireben da afiqsireben, rom isarma SeinarCunos erTnairi 

manZili (daaxloebiT 1 mm) Skalamde yvela gaqanebis mixedviT.  

      carcovani qaRaldisgan akeTeben da awebeben axal Skalas 

(sur. 3) zomiT 53X30 mm, Semdeg xufs awebeben diqloreTaniT. 

 

  

 

 

 

nax. 3 

 

      plastmasis firfitebisgan (saaTis SefuTvis zeda xufisgan an 

MK-60 kasetis SefuTvisgan) aucilebelia dawebdes Wrilebi korpusis 

fskerze. korpusSi  detalebis  ganlagebis  modelirebis  Semdeg   

 

                                         nax. 4 

 

(sur. 4),  SB1  -  SB3 gadamrTvelebis Rilakebis sapirispirod 

burRaven Wrilebs diametriT 5 mm da axdenen burRiT  maT ganRruebas 

diametriT 10-15 mm. SA1 gadamrTvelis Zvrias qveS, korpusis kedelSi 

Wrian (an burRaven) sworkuTxa kilos. am detalebs, aseve R3 rezistors 

da akumuliators awebeben korpuss weboTi ,,momenti”. magram, 
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akumuliatorTan winaswar, misi gadaxurebis gareSe, МГТФ mavTulebis 

naWrebs swrafad arCilaven. mudmiv rezistorebs da diodebs arCilaven 

gadamrTvelebis gamosasvlelebze (sqemis mixedviT R2 rezistoris qveda 

gamomyvani da diodebis zeda gamomyvanebs arCilaven erTmaneTs Soris). 

      X1 saceci – TiTberis sadenis monaWeri diametriT 1,5 mm da 

sigrZiT 76 mm. erTi mxridan mas ukeTeben maxvil wvets, meore mxridan 

Runaven 13 mm-iT kididan daaxloebiT swori kuTxiT. sacecs ayeneben 

garedan mrgval WrilSi SB2 gadamrTvelis korpusSi da acileben 

folxvas folgis sacecis xazze sifarTiT 7 mm. Wrilidan gamomyvani 

sacecis boloze acmeven zambaras, sayelurs, gaSiSvlebul bolos 

SemaerTebeli sadenisa (is udgeba SB1 da SB3), da arCilaven SeerTebas. 

korpusis Sida mxridan adnoben sam Raraks siRrmiT daaxloebiT 1 mm 

sacecis mkveTri fiqsaciisTvis sam samuSao mdgomareobaSi, da erT 

Raraks korpusis diagonalis gaswvriv sacecis dasamontaJeblad 

arasamuSao mdgomareobaSi. sacecze acmeven mkveTr, Txelkedla kembriks. 

      X2 momWeri damzadebulia sakeri nemsisgan #130 sakeravi 

manqanisgan. nemsis arxSi damagrebulia TiTberis sadenis naWeri 

diametriT 0,5 mm. sadeni momWeridan xelsawyosTan ukeTesia gamoyenebul 

iqnas ftoroplastis izolaciaSi. 

      xelsawyos gadatanisas momWers ayeneben ,,Cupa-Cupsis” 

gabrtyelebuli milis nasvretSi sigrZiT 20 mm, korpusTan awebeben 

gamdnari kaproniT. 

      xelsawyos gamarTvisas, R2 rezistoriT aRweven isris gadaxras 

Skalis bolo Wrilze, roca Sesasvlelze (saceci da momWeri) 

miwodebuli iqneba mudmivi Zabva 30 volti da daWerili iqneba SB2 

Rilaki. amowmeben mudmivi Zabvis Skalis kalibrebas, Semdeg cvladisas, 

miawodeben ra sacecze da momWerze 60 volts. Semdeg arCeven iseTi 

winaRobis R1 rezistors, raTa SB2 Rilakis gaSvebisas isari gadaixaros 

pirveli ZabvisTvis 3B Wrilze, meoresTvis ki – 6 voltze Sesasbamis 

Skalebze. 

       winaRobis Skalebis kalibrebis Semowmebas axdenen 

xelsawyos Sesasvlelze cnobili winaRobebis rezistorebis mierTebiT.  

      Tu indikatoris isris gadaxra ar emTxveva Skalis 

kalibrebas, unda moxdes maTi xelaxali gadaxazva an unda Sedges 

gamosasworebeli cxrili. 

 330



      amis Semdeg korpusSi mWidrod unda dafiqsirdes saisre 

indikatori, mis perimetrze plastelinis fenis datanebiT. 

      ,,tragediis” Tavidan acilebisTvis, razedac saubari iyo 

statiis dasawyisSi, xelsawyos SigniT sakmarisia ganTavsdes Txeli 

leskis monaWeri, romlis boloc maryuJis saxiT SeiZleba wamoecvas 

tansacmlis Rilaks simaRleze muSaobis dros.  
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102. dammuxtavi mowyobiloba ori 

akumulatorisTvis 

Sonia laSa   

     Tanamedrove droSi didi popularobiT sargeblobs jibis 

radiomimRebebi, audio pleierebi, saaTebi da sxva eleqtro 

mowyobilobebi, romlebic ikvebebian AA  an  AAA zoma-tipis ori batareiT. 

magram Tu magaliTad radiomimRebma SieZleba 1 kompleqti elementiT 

mTeli kviris ganmavlobaSi imuSaos, zogjer TveobiTac ki.  fleierSi 

Seusvenebeli muSaobisas  igi Zalian male daicleba, ukve ramdenime 

saaTSi da saWiroa  maTi gamocvla axliT. amitomac xSirad galvanuri 

elementebis nacvlad iyeneben NI-CD da NI-MH akumlatorebs, romlebic 

SeiZleba daitenos specialuri damteni mowyobilibis saSualebiT. 
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nax. 1 

 

samwuxarod mravali, SedarebiT iaffasiani samrewvelo warmoebis 

damteni mowyobilobebi da samoyvarulo literaturaSi aRwerili 

konstruqciebis umravlesoba, ar iZleva akumlatoris damuxtvis xarisxis 

kontrolis saSualebas, es ki namdvilad aucilebelia, ramdenadac 

Tanamedrove kaseturi fleierebi aRWurvilia elementebis Zlieri 

gantvirTvisaTvis damcavi mowyobilobiT. rogorc ki igi ganitvirTeba 

garkveul  Zabvamde, fleieri ubralod gaiTiSeba, amasTan winaswar 

gansazRvra ramdenad Cqara moxdeba es, praktikulad SeuZlebelia 

(mxolod Tuki mudmivi dakvirvebiT daviniSnavT dros yoveli datenvis 

Semdeg). 

SemoTavazebuli mowyobiloba gankuTvniliა ori 50...60ma-iani 

akumalatorisgan Semdgari batareis dasamuxtad da saSualebas iZleva 

daaxloebiT ganisazRvros muxtis raodenoba akumlatorSi da Sesabamisad 

dro romlis ganmavlobaSic maT SeeZlebaT muSaoba . 

mowyobilobis principialuri sqema gamosaxulia suraTze. Damteni 

deni izRudeba C1 kondensatoriT. qselSi CarTvisas denis vardnas  R1 

rezistori axSobs. qselidan gamorTvisas kondesatori ganimuxteba R2 

rezistoriT, amitom  3...4wm-is Semdeg mowyobilobis nebismier denis 

mtarebel nawilTan Sexeba absoliturad usafrTxoa. 
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Suqdiodi HL1 indikacias ukeTebs mowyobilobis qselSi CarTvas. 

rezitori R3 icavs  mas damteni deniT garRvevisgan.  VT1-ze  

tranzistorze awyobil indikaciis kaskadze miwodebul  Zabvis 

pulsacias, VD6C2 wredi agluvebs. Ddamuxtvis  dawyebisas, rodesac Zabva 

GB1 elementze 2v-s  tolia, Suqdiodi HL2 ar inTeba. Zabvis momatebasTan 

erTad naTebis sikaSkaSe nelnela matulobs da 2,6...2,8v-ze xdeba iseTive, 

rogoric daaxloebiT Suqdiodi HL1. Mmowyobilobis akumlatorTan 

erTad qselSi CarTvisas Tu ki kaSkaSiT gaielvebs HL2 Suqdiodi ,niSnavs 

rom X1GB1X2 wredi  gaTiSulia. Aam SemTxvevaSi Zabva X1 da X2 

kontraqtebs Soris, VD5 stabilitroniT izRudeba. 

indikaciis kaskadi muSaobs mowyobilobis qselidan gamorTvis 

SemTxvevaSic, rac saSualebas gvaZlevs SevafasoT akumlatoris 

gantvirTvis xarisxi (HL2-s naTebis sikaskaSis mixedviT) nebismier dros, 

saWiroa mxolod batarea movaTavsoT misTvis gankuTvnil adgilze.  

mowyobilobaSi SegviZlia gamoviyenoT nebismieri KT350,KT320 seriis 

tranzistori,nebismieri diodebi КД105 seriis .amasTan  VD1-VD4-ad 

daSvebulia kaJis(kremniumis)  diodebis SeerTeba sqemis mixedviT , 

pirdapiri deniT araumetes 150...200ma da 400 volti ukuZabviT. 

kondensatori C1 ori paralelurad CarTuli K73-17,  0,47mkf tevadobis 

630v-iani, tevadobis nominaluri mniSvnelobis daSvebuli cdomilebiT 

araumetes ±10%. C2 - K50-6 , K50-35 , K50-37.Suqdiodi HL1  (wiTeli feris 

naTebiT) Cveulebrivi sikaSkaSiT (magaliTad kingbright firmis L-93410). HL2 

mwvane naTebiT momatebuli sikaSkaSiT (magaliTad L-934SGC imave firmis). 

mowyobilobas aTavseben Sesaferisi zomebis izolirebuli 

masalisgan damzadebul korpusSi. mis kedlebze amagreben qselSi 

SesaerTebels da kontaqts akumlatorebis SesaerTeblad, erT-erT 

maTganSi gamoburRaven naxvrets  HL1 ,HL2 Suqdiodis qveS.  detalebs 

awyoben kiduli montaJiT, ramdenadac mowyobilobas galvanuri kavSiri 

gaaCnia qselTan, aucilebelia miviRoT zomebi, nebismier denismatarebel 

elementTan Sexebis Tavidan asacileblad. 

    mowyobilobas gansakuTrebuli gamarTva ar sWirdeba, 

erTaderTi rac SeiZleba dasWirdes,  HL2 Suqdiodis naTebis sikaSkaSis 

mixedviT miTiTebiul Zabvaze R5 reZistoris SerCevaa. (daaxloebiT 

 333



iseTive unda iyo,rogoric HL1 diodis) .yoveli rezistoris gamocvla 

umda moxdes mowyobilobis qselidan gamorTvis Semdeg. 

rogorc muSaobis praqtikam gviCvena, Suqdiodis naTebis sikaSkaSe 

HL2 datenvis bolo etapze umniSvnelod icvleba,amitomac Znelia im 

drois gansazRvra Tu rodis dasruldeba procesi. rekomendirebulia 

datenvis Sewyveta T drois amowurvisas. gamoTvlili formulis mixedviT 

T=C/55,sadac C/ aris batareis tevadoba, miliamperi-saaTSi. 

Радио, 2004,  №11, с. 29 

 

103. fototiri lazeruli maCveneblis bazaze  

Caligava nino            
     aseTi saTauriT iyo gamoqveynebuli i.neCaevis statia “radio”2001, 

#3, gv. 58. Ppraktikam aCvena konstruqciis SemoTavazebuli variantis 

zogierTi nakli. Aase magaliTad mizanSi moxvedris dafiqsirebisTvis 

zogjer piezodamsxiveblis xma ar aris sakmarisi, aseve ar aris saWiro 

damatebiTi elementebi da Zabvis stabilizatoris mikrosqemebi,radgan 

SeiZleba gamoiyeno lazeruli maCveneblis kvebis saStato elementebi, 

misi mciredi damuSavebis  

 

Semdeg. Aam naklovanebebs moklebulia SemoTavazebuli fototiri, 

romelSic Seyvanilia aseve mizanSi moxvedris ganaTebis indikacia. 

 

 

 

Nnax. 1 
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Nnax-1 ze moyvanilia miznis sqema. masSi gamoyenebuli infrawiTeli 

fotodiodi   ФД27К  (გამოდგება ნებისმიერი    ФД20К- ФД30К-დან) შედეგბა 

2 საერთო კათოდიs mqone ფოტოდიოდისგან ამიტომ  გააჩნია 

ფოტომგრძნობიარე ელემენტის დიდი ფართობი. ამის გარდა ფოტომგრძნობიარე 

ელემენტს გააჩნია მიმოხილვის დიდი კუთხე, რადგან არ დიაფრაგმირდება 

კორპუსით.  Uukanaskneli garemoeba amuSavebis saSualebas iZleva ara 

pirdapiri moxvedriT, aramed folgiT an sarkisebri apkiT dafaruli 

Zabrisgan sxvis anarekliT.  

   erTvibratori DD1.1,   DD1.2 elementebze,  naxsenebi publikaciidan 

Seucvleladaa nasesxebi. AasamuSavebeli generatori DD1.3, DD1.4  

elementebze, piezogamomsxiveblis xmis asamaRleblad, damuSavebulia i. 

aleqsandrovis statiaSi ”ЗП-1 xmisgamomsxiveblis gamoyeneba” ”radio”–Si, 

1995,  N12, gv. 54 mocemuli rekomendaciebis mixedviT. piezogamomsxivebeli 

erTi elementiT (erTi gamomyavni xisti, korpusis, xolo meore-rbili) 

aris mierTebuli generatoris dadebiTi ukukavSiris jaWvSi. 

    mizanSi moxvedris sinaTlis indikaciisTvis Seyvanilia 

varvarebis naTura HL1  (“ИСКРА” 1 B-0,068 A), romelic inTeba VT1- 

tranziztoriani  gasaRebiT.  naTuras aTavseben  miznis korpusis 

zemodan  SA1-gamomrTvelTan. kvebis CarTvisas naTura mokledroiT uceb 

inTeba, rac mowyobilobis da elementis vargisianobaze metyvelebs.  

  tranzistori-nebismiseri seriis, romlebic sqemazea miTiTebuli.  

cvladi rezistori 470kom-dan 1 mom-mde winaRobiT. oqsiduri 

komdensatori  C1- K50-12,  C2-   nebismieri tipis. Ppiezogamomsxivebeli BF1-

ЗП-1. 
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Nnax. 2 

 

    Mmiznis detalebis umravlesoba montaJdeba 

calmxrivfolgirebul minateqstolitis plataze nax-2. Llazeruli 

maCveneblis CarTvis sqema naCvenebia nax. 3-ze 

N 

nax. 3 

 

maCvenelis kvebis elemntis gamoyenebisTvis aucilebelia mis 

korpusSi gaiburRos 2 naxvreti, gamosayenebeli sadenis diametris 

mixedviT. Nnaxvretebs burRaven  5...7mm  manZilze damten mowyobilobamde. 

Semdeg JeStisgan mzaddeba denis moxsnis mowyobiloba  8mm  diametriT 

da maT unda mieduRos sadenebi, romlebic maCveneblis korpusis 
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gaburRul naxvretebSia gatarebuli. Ddenis moxsnis mowyobilobis  

centrebs awebeben (an gaxurebuli sarCilaviT presaven)  masiuri  11mm  

diametris plasmasis Rils orive mxares. Ddenis moxsnis mowyobilobis 

korpusSi Cagdgmis Semdeg aucileblad mowmdebaam mowyobilobis 

korpusTan kontaqtis ararseboba.  

   Aamis Semdeg batareis ganyobilebis Tavsaxuridan xsnian 

karabinis jaWvs, xolo naxvrets burRaven  2,5....3mm diametramde. Aam 

naxvretSi idgmeba WanWiki romelic amagrebs kvebis “pliusis” mavTuls. 

maCveneblis korpusSi aTavseben kvebis elements, izolentiT afiqsireben 

Rilaks daWeril mdgomareobaSi da amowmeben maCvenebels denis moxsnis 

mowyobilobasTan  mavTulebis  CarTviT  . Tu lazeri CairTveba-awyoba 

warmatebuladaa Catarebuli. 

Радио, 2002,  №9, с. 54 

 

104. pk–s kontrolerebTan SekavSirebi 

mowyobiloba mimdevrobiTi arxiT 

CiteiSvili Llia  

IBM_is tipis kompiuters moSorebul mowyobilobasTan e.w. (remote 

device) dasakavSireblad esaWiroeba Sesabamisi interfeisi RS-232C (an RS-

422, RS-485) tipis. Tu moSorebuli mowyobiloba ari rusuli warmoebis 

МСТС an МПСУ, interfeisiT ИРПС (interfeisi radialuri 

SesabamisobiT),  personalur kompiuterTan dasakavSireblad dagvWirdeba 

Semdegi sqemiT awyobili nawili. 

 

Nnax. 1 
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kompiuteri damakavSirebel xazze mibmulia mudmivi deniT optroniT 

АОТ128Б (U1, U2). mokle CarTvidan xazs icavs tranzistori VT2. 

damakavSirebeli programa dawerilia turboBASIC-ze da aris 

daaxloebiT 1 kb.  

mowyobilobis nawilebi unda aewyos patara plataze Tavsdeba 

kolofSi DB-25F raziomiT. Semosuli sadeniani paikiT magrdeba 25-

kontaqtian soketze COM2 (COM1 rogorc wesi ari mausis). kveba Semosul 

optronze miewodeba  (+12 da -12) mecxre da meaTe raziomiT. 

es mowyobiloba aseve SeiZleba gamoviyenoT COM2-ze damatebiTi 

klaviaturis SesaerTeblad. eg klaviatura gaketebulia K1816BE35 

(MC7004 tipis) mikroprocesoriT. am klaviaturiT SeiZleba mowyobilobis 

Soridan marTva da klavisebis funqciebis programulad miTiTeba. es 

aris teqnologiuri klaviatura, romelic ar exeba programas 

Cveulebrivi klaviaturis nacvlad, romelsac aq cxeli klavisebi riTi 

saSualebitac SeiZleba Sewydes programis ganxorcieleba. 

es mowyobiloba Seqmnilia pk 386-Tvis MULTICARD platiT. axla ukve 

COM portebi ari integrirebuli sistemur plataSi minimum signalebiT, 

rac arTulebs +12 da -12 Zabvis COM2 portze gamoyvana. am mowyobilobis 

gamartivebul variantSi dacvis elementebi VT2 VD2 ar uyendeba. xazis 

kvebisTvis gamoyenebulia stabiluri kvebis wyaro 12v 0.3A-iT. R9 

rezistris winaRoba Seadgens 1 kom, 5 v-Tvis – 390 om. 

Радио, 2002,  № 9, с. 22 

 

105. sokos mkrifavis maRviZara – meTvalyure   

mowyobiloba. 

Coxeli xatia    

     maRviZaris principialuri  sqema moyvanilia (nax. 1)–ze, igi 

moqmedebs ase: rodesac BL1 fotogadamwodis ganaTeba gadaaWarbebs 

garkveul mniSvnelobas, telefonis kafsula BF1 daiwyebs xmovani 

signalebis gamocemas, romelmac unda gaaRviZos ,,bu’’. 
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Nnax. 1 

 

     maRviZaraSi aris xuTi damoukidebeli kvanZi:  DD1.1 da DD1.2 

elementebze gakeTebulia Smittis trigeri, romelsac SeuZlia 

naxromiseburad Secvalos Tavisi mdgomareoba. DD1.3 , DD1.4 elementebi 

ayalibeben momlodine multivibrators, DD2.1, DD2.2 grZeli impulsebis 

generatoria, DD2.3 da DD2.4 – xmovani sixSiris generatoria, xolo kaskadi 

VT1 tranzistorze – simZlavris gamaZlierebelia. 

     sawyis mdgomareobaSiDdamuqebuli fotogadamwodis dros, misi 

winaRoba maRalia. DD1.1 elementis 1, 2 gamomyvanebze maRali donea 3- 

gamomyvanze ki  – dabali. Sesabamisad DD1.2 elementis 4 gamomyvanze 

maRali donea. xma telefonis kafsulaSi ar aris. 

rodesac fotogadamwodis ganaTebis done moimatebs, Zabva DD1.1 

Sesasvlelebze Semcirdeba da am elementis gadarTvis zRvarze naklebi 

gaxdeba. DD1.2 – is 4 gamomyvanze, maRali done Seicvleba dabaliT. С3 

kondensatoris meSveobiT momlodine multivibratoris erT-erT  

Sesasvlelze, uaryofiTi gamSvebi impulsi miewodeba. DD1.4 elementis 

gamomyvanze maRali done Seicvleba dabaliT. aseTi mdgomareobis 

xangrZlivoba ganisazRvreba  R6,C4 elementebis parametrebiT.  

     DD1.3 elementis gamomyvanidan maRali done pirvel generators 

miewodeba da CarTavs mas. generatoris gamomyvanidan 4 hc sixSiris 

impulsebi meore generatorze miewodeba, romelis impulsebis sixSire 

800..1600 hc SeiZleba iyos. impulsebis Mmokle seriebi, romlebic Cndeba 
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meore generatoris gamomyvanze, miewodeba R9 rezistoris gavliT 

simZlavris gamaZliereblis tranzistoris bazas. 

     telefonis kafsula gamoscems xmebs, romlis saerTo 

xangrZlivoba Seadgens daaxlovebiT 13 wams. Tu R6 rezistorisa da C4 

kondensatorisTvis SedarebiT did nominalebs SevarCevT, SesaZlebelia 

zaris xangrZlivobis ramdenime wuTamde gazrda.  

     fotogadamwodis ganaTebis doneze Mmowyobilobis 

mgZnobiaroba damokidebulia dayenebuli R1 rezistoris winaRobaze. C1 

kondensatori Tavidan icilebs maRviZaris amoqmedebas SemTxveviTi 

ganaTebis xarvezebisgan, magaliTad, elva. 

   C2,C6 kondensatorebi – kvebis wredismixedviT amrideblebia. VD1 

diodi icavs tranzistors kafsulis TviTinduqciis Zabvis 

gasrolebisgan.  

     fotogadamwods warmoadgens fotodiodi ФД 263(BL1), romelic 

SesaZlebelia Seicvalos ФД263-01, ФД256, ФД320-iT, fotorezistori, 

magaliTad - ФР1; diodi КД522Б Seicvleba nebismierze seriidan КД103, 

КД521, КД 522; tranzistori KT3102B – nebismierze seriidan KT315, KT503, 

KT645, KT3102. mikrosqemebi garda sqemaze aRniSnulisa SeiZleba iyos: 

K176ЛА7, КР1561ЛА7. 

     telefonis kafsula – nebismieri 50 dan 3000om-mde winaRobiT, 

magaliTad, TK-47, TA-4, ДЕМ–4М. kondensatori C1, C4 – K73-17, C6-K50-35, 

danarCeni – K 10-17. cvladi rezistori – СП-1, СП3-4А, СП3-29А winaRobiT 2 – 

4.7mom, mudmivi – MЛТ – 0,125 an МЛТ – 0,25. 

kvebis wyarod SeiZleba gamoviyenoT galvanuri elementebis batarea 

an stabilizirebuli kvebis bloki aranakleb 30ma  dasaSvebi denis 

datvirTviT.  

           yvela detali, fotodiodis, cvladi rezistoris, kvebis 

gadamrTvelis, telefonis kafsulis da kvebis wyaros garda 

damontaJebulia  calmxrivfolgirebul minateqstolitis sabeWd plataze 

(nax. 2)  

     plata montaJdeba Sesabamisi zomebis korpusSi, romlis 

kedlebzec montaJdeba danarCeni nawilebi, korpusis SigniT ganawildeba 

kvebis wyaro Sesabamisi raodenobis, Tanmimdevrulad SeerTebuli 

galvanuri elementebiT. 
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M mowyobilobis muSaobis Semowmebis dros, SesaZlebelia saWiro 

gaxdes xmis tonalobis Secvla. maSin unda SeirCes R8 rezistori, 

droebiT CairTos mis magivrad cvladi rezistori winaRobiT 150kom, 

rodesac rezistoris saWiro winaRoba ganisazRvreba, R8 rezistoris 

adgilze arCilaven mudmivi rezistors saWiro winaRobiT. Tu 

fotodiodis magivrad SeerTdeba SA2 (nax3)-ze naCvenebi gadamwodi, 

romelic CarTvaze muSaobs, mowyobiloba gadaiqceva maRviZaridan 

dacviTi signalizaciis sistemaze. 

 

Nnax. 2 

 

gadamwodis nawilebi damontaJebulia 25v-iani   2200mkf tevadobis 

K50-6 kondensatoris aluminis korpusSi. aseTi gadamwodi SeiZleba iyos 

damagrebuli skobiT karze. misi gaRebis dros  M5 vintsgan gakeTebuli 

tvirTi iweva, da Seexeba korpusis kedels. Kkondensatori C1 icleba, da 

Semdeg mowyobiloba amuSavdeba, rogorc zemoT aris moxsenebuli.  

SesaZlebelia meqanikuri da fotogadamwodis erToblivad 

gamoyeneba. signalizatori am SemTxvevaSi SA2 kontaqtebis daxurvaze 

reagirebas mxolod Rame moaxdens.     Tu fotodiodisa da cvladi 

rezistori adgilebs SevcvliT, maRviZara amuSavdeba ganaTebis 

Semcirebaze romlis zRvaric, cvladi rezistoriT yendeba. aseT 

variantSi misi gamoyeneba mosaxerxebelia , rogorc sinaTlis wyvetis 

signalizatori, magaliTad fotodiodze lazeruli sxivis mimarTviT. 
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aseTi signalizatoris gamoyeneba SesaZlebelia skolis sportuli 

Sejibrebis dros, sportsmenismier firniSis xazis gadakveTis 

dasafiqsireblad. maqsimaluri manZili maCveneblidan Suqdiodamde 

damokidebulia gare  ganaTebis doneze da SeiZleba 10 metrs aRwevdes. 

 
Nnax. 3 

 

   Mmorige reJimSi mowyobilobis moxmarebuli deni 100 mka-s ar 

aRemateba. Mmiuxedavad amisa galvanuri elementebiT kvebis dros, igi 

kidev SeiZleba Semcirdes fotodiodis mgrZnobiarobis SemcirebiT(masze 

naxevrad gamWvirvale firfitis gadakvriT) da cvladi rezistoris 

winaRobis gazrdiT. 

Радио, 2002,  №3, с.47,48 

 

106. eleqtronuli zari velosipedisTvis 

  Coxeli xatia  

  imisTvis rom velosipedis tareba iyos usafrTxo, sasurvelia 

damontaJdes velosipedze xmovani signali. Eeleqtronuli zaris 
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SemadgenlobaSi Sedis generatori 3ч, gamaZlierebeli da akustikuri 

gamasxivebeli. Eeleqtronuli zaris gamoyeneba mniSvnelovnad ukeTesia 

da mosaxerxebeli, vidre meqanikuri zari. 

  Aam eleqtronul mowyobilobaze SesaZlebelia daematos kide 

damatebiTi funqciebi. magaliTad, mas SeuZlia gadaiqces akustikur 

,,maiakad’’, periodulad iZleodes mokle xmovan signalebs. aseTi muSaobis 

reJimi albaT iqneba sasargeblo sokos krefis wasasvlelad, imisTvis 

rom ar daikargos velosipedi tyeSi. 

  Mmowyobilobis sqema mocemulia (nax1)-ze. DD1.1 - elementze 

awyobilia pirveli generatori marTkuTxedi impulsebis. DD1.2 elementze 

gakeTebulia meore generatori marTkuTxedi impulsebis. maTi sixSire 

Seadgens daaxlovebiT 1КГц, aqedan gamomdinare devs xmovani diapazonis 

SuaSi. DD1.3, DD1.4 elementebze awyobilia buferuli gamaZlierebeli, VT1 

tranzistorze ki – gasaRebi, romlis datvirTvas emsaxureba dinamiuri 

daboloeba BA1.  

Mmowyobiloba muSaobs Semdegnairad, - sawyis mdgomareobaSi 

CamrTvelis kontaqtebi SB1, SA1 Riaa, rogorc mocemulia (nax1)-ze, da 

mowyobiloba ar ikvebeba. signalis reJimSi Rilaki ketavs kontaqtebs SB1.1 

da SB1.2 da kveba miewodeba yvela elementze. VD1 diodi am reJimSi 

daxurulia, amitom pirveli generatori gamoimuSavebs marTkuTxed 

impulsebs cikliT daaxlovebiT 2. maTi sixSire ganisazRvreba C1 

kondensatoris tevadobiT da R2 rezistoris winaRobiT. igi Seadgens 

ramdenime gercs, roca gamosasvlelze 3 elementia DD1.1 aris dabali 

logikuri done, meore generatori ar muSaobs da gasaRebi daxurulia. 

Rodesac am gamosasvlelze warmoiqmneba maRali logikuri done meore 

generatori daiwyebs muSaobas da BA1 daboloebaSi warmoiqmneba xmovani 

signali. am reJimSi ase formirdeba signali, romelsac aqvs (,,bip, bip, bip 

signali’’). 

  Tu CarTulia gadamrTveli SA1, am SemTxvevaSi kveba aseve 

miewodeba mowyobilobaze, magram pirveli generatori gamoimuSavebs 

impulsebs cikliT daaxlovebiT 300 da gameorebis periodi 18…- 20 wams 

Seadgens . pirobiTad es imas niSnavs, rom C1 kondensatoris kvebis miReba 

xdeba SedarebiT swrafad VD1 diodiT da R2 rezistors aqvs dabali 

winaRoba. Gamonadeni xdeba R1 rezistoriT didi winaRobiT, amitom xdeba 
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gacilebiT ufro didxans. am reJimSi meore generatori irTveba cotaxniT 

didi drois intervaliT. 

  Mmowyobiloba ikvebeba batareidan, akumulatoridan, mTliani 

ZabviT 3,,,6 В. С3 damblokavi kondensatori damontaJebulia batareis 

paralelurad gadamrTvelamde, gakeTebulia eg imisTvis, rom SB1 

Rilakis gaSvebidan an SA1 gadamrTvelis gaTiSviT xmovani signali 

egreve gaiTiSos. Uumetesi nawili gadanawilebulia sabeWd plataze (nax2). 

Pplata, dinamiuri sawyisi da batareia unda ganawildes korpusSi, 

amasTan SB1 Rilaki sasurvelia ganawildes ise, rom mosaxerxebeli iyos 

misi xmareba, xmovani signalis gamosacemaT, magaliTad, rulTan.  

mowyobilobaSi SeiZleba gamoiyenos Semdegi nawilebi: mikrosqema 

K561TL1 Seicvleba K564TL – ze, magram iqneba dasamuSavebeli plata, 

diodi КД102 Seicvleba КД103-ze, КД521, КД522, yvela diodi SeiZleba iyos 

nebismieri asos indeqsiT, polaruli kondensatorebi – K50-35 an 

analogiuri, C2 – K10-17 , mudmivi rezistorebi – МЛТ, С2 – 33,  Rilaki 

SB1 , gadmodgeba nebismieri patara moculobis ori mdgomareobiT da 

ori mimarTulibiT TviTdabrunebiT, gadamrTveli SA1 aseve nebismieri 

patara moculobis. dinamiuri sawyisisTvis winaRobiT 50om tranzistori 

VT1 SeiZleba iyos, garda sqemaze aRniSnulisa, KT315 seriis B, E indeqsiT 

aseve nebismieri KT3102, KT3117 seriidan. 

  Tu gamoiyeneba dinamiuri Tavi winaRobiT 8 – 16 omi, signalis xma 

SesamCnevad moimatebs, magram amasTan erTad moimatebs denic (Zabvac), 

romelic gamoiyeneba batareidan. Amis garda, aucilebeli iqneba 

gamoiyenos tranzistorebi KT829A – KT829Г, КТ972А, КТ972Б an Zlieri 

tranzistorebi IRLR 2905 an analogiurebi, aseve moimatos C3 

kondensatoris tevadoba 2200Мкф –mde. batareia aucileblad unda 

uzrunvelyos saWiro deni daaxlovebiT 0.2A- mde.  

  xmovani signalis simaRle, anu meore generatoris sixSire, 

ayeneben R3 rezistoris SerCeviT, amisTvis saWiroa droebiT daixuros 

mokleze C1 kondensatori, imisTvis rom miviRoT uwyveti signali. Amis 

Semdeg, SB1 Rilakis daWeriT, R2 rezistoris SerCeviT ayeneben pirveli 

generatoris ufro Sesabamis muSaobis reJims. rodesac CarTulia SA1 

gadamrTveli R1 rezistoris SerCeviT uTiTeben saWiro periods xnovani 

signalis miwodebisaTvis. 
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Nnax. 1 

 

 

 

 

 

 Nnax. 2 
Радио, 2003,  №6, с. 55 

 

107. fotoeleqtronuli maRviZara 

Coxeli xatia  

   statiaSi ,,darajis maRviZara’’, radioSi 2002, #3, gv 47-48 

moTxrobili iyo konstruqciaze, romelic gamoscemda xmovan signals, 
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roca emateboda fotodaCikis ganaTeba. sxvanairad rom vTqvaT, 

mowyobiloba warmoadgens fotomaRviZaras, Zalian mosaxerxebeli 

meTevzeebisTvis, monadireebisTvis da a.S.         

  igive konstruqcia SeiZleba gakeTdes mxolod erT mikrosqemaze 

da erT tranzistorze. (nax. 1).  

is Sedgeba fotodiodisgan VD1, romelic aris ganaTebis daCiki, 

erTvibratoriani trigger Smitis DD1.1 da DD1.2, or generatoriani 

trigerze DD1.3, DD1.4  da invertori tranzistorze VT1. Mmorige 

reJimSi, roca fotodiodi damuqebulia da misi winaRoba Sedarebit 

didia, trigeris Sesasvlelze DD1.1- done, dabalTan axlosaa. trigeri 

DD1.2 imyofeba nulovan mdgomareobaSi, amitom DD1.3 trigeri ar muSaobs 

da mis gamosasvlelze maRali donea, romelic ketavs transistors. 

Aqedan gamomdinare tranzistoris koleqtorze – dabali donea, da 

ewinaaRmdegeba generatoris muSaobas DD1.4 tranzistorze. AaseT 

mdgomareobaSi mowyobilobas SeuZlia iyos Zalian didxans, da moixmaros 

deni kvebis wyarodan. 

 

 

Nnax. 1 

 

ganaTebis momatebiT fotodiodis winaRoba mcirdeba, da Zabva 

maRliTa sqemiT rezistoris gamosasvlelze R1 matulobs. roca igi 

aRwevs daniSnulebas, trigeri DD1.1 gadairTveba im mdgomareobaSi, 

romelSic mis gamosasvlelze yendeba dabali done. Iwyebs kondensatori 

datenvas C2 rezistorebis meSveobiT R2, R3. warmoiqmneba maRali done 

DD1.2 trigeris gamosasvlelze, romelic rTavs generators DD1.3 

trigerze. igi iwyebs marTkuTxedi impulsebis gamoyofas sixSiriT 1 

gerci. aRniSnuli impulsebi VT1 tranzistorze iwyeben periodulad 
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generatoris gaSvebas DD1.4 trigerze, romelic gamoimuSavebs vibracias 

3Ч sixSiriT daaxlovebit 1500 gerci. Ggamasxivebeli BF1 gamoyofs 

wyvetil xmovan signals, romelic acnobebs rom ganaTeba miRweulia 

zRvars. signali Sewydeba masin, roca Zabva marjvena kondensatoris 

gamosasvlelze c2 miaRwevs DD1.2 trigeris gadarTvis zRvars. 

  maRviZaris muSaobis xangrZlivoba damokidebulia ZiriTadad 

kondensatoris tevadobaze C2 da R3 rezistoris winaRobaze. sqemaze 

miTiTebul nominalebze miTiTebul nawilebze igi warmoadgens 

daaxlovebiT 30 wams. am drois amowurvis Semdeg DD1.2 trigeri 

gadairTveba, mis gamosasvlelze warmoiSoba dabali done, generatorebi 

DD1.3 DD1.4 trigerebze wyveten muSaobas. AaseT mdgomareobaSi 

mowyobilobas aseve SeuZlia didxans imyofebodes, magram moxmarebis 

deni ramdenimejer matulobs. marviZaris ganmeorebiTi CarTva moxvdeba 

mxolod imis Semdeg rodesac warmoiqmneba maRali done, C2 

kondensatori swrafad daicleba energiisgan R2 rezistoris da VD1 

diodis meSveobiT. Mmowyobiloba gadava morige reJimSi. KkonstruqciaSi 

dasaSvebia gamoiyenos aRniSnuli mikrosqemebi K564 ,KP1561. 

  Llogikuri elementebis gamoyeneba 2–НЕ ar aris rekomendirebuli, 

radgan maT ar gaaCniaT gisterezisi - Semavali Zabvis gadasarTvelad. 

nebismieri tranzistori – romelic aris sqemaze miTiTebulis 

garda, ФД-236, ФД-256 an analogiuri. Ddiodi nebismieri susti simZlavris 

kremniuli. rezistorebi da kondensatorebi – nebismieri patara 

moculobis, kondensatori C2 sasurvelia gamoiyenos naklebi energiis 

danakargiT. Ggamasxivebeli BF1-3П-1, 3П2-2,  3П-5, 3П-22 an analogiuri. 

  maRviZaris nawilebi, fotodiodis da gamasxivebelis garda, 

montaJdeba  sabeWdaT plataze (nax2)  
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Nnax. 2 

 

fotodiodi ganawildeba konstruqciis korpusze ise, rom  masze 

vardebodes dRis Suqi. fotodiodis mgZnobiarobis daregulirebisTvis is 

ifareba sxvadasxva saxis plionkiT an Txeli qaRaldiT, sinaTlis 

zRvaris SesarCevad, romlis drosac unda amoqmeddes maRviZara. saWiri 

Sedegis misaRwevad aseve R1 rezistoris arCevis dros aris saWiro, R4, 

R7 rezistorebis SesarCevad adgenen saWiro sixSires xmovani signalis 

CasarTavad da misi tonaluri signalis Sesabamisad. 

  rogorc zemoT aRniSnuli konstruqcia, mas SeuZlia Seasrulos 

mravali sxva funqciebic, magaliTad: CarTos sxvadasxva meqanizmebi da 

aparatebi dRe Ramis nebismir dros. Mmagram amisTvis saWiroa daematos 

tranzistoruli an trinistoruli kaskadiT marTvis Sesabamisi 

datvirTvis simZlavriT.  

Радио, 2002,  №12, с. 51. 

 

108. ventilatoris gaCerebis xmovani 

signalizatori 

Coxeli xatia  

komponentebisaTvis kargi pirobebis Sesaqmnelad, romelic didi 

raodenobiT siTbos gamoyofs, Tanamedrove radioeleqtronul 

aparaturaSi farTod gamoiyeneben ventilatorebs. ventilatoris gaCereba 

gamoiwvevs Zalian arasasiamovno Sedegebs: gadacxelebis gamo 

komponentebi SeiZleba gamovidnen wyobidan. imisaTvis rom ar moxvdes 
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maseTi SemTxveva, iyeneben sxvadasxva signalizatorebs sistemebis 

gasagrileblad. 

Aam statiaSi naCvenebia ori martivi saSualeba, romelic 

ventilatoris gaCerebis dros iZleva xmovan signals. 

  daCikebis magivrad kontrolis mowyobilobebSi xandaxan iyeneben 

gacilebiT dabal-omiani rezistorebs, CarTuli TanmimdevrobiT kvebis 

wyaroSi. aseT gadawyvetilebebs aqvT naklebobebi. pirvel rigSi, deni, 

gamoyenebuli ventilatoriT (magaliTad, ,, JAMICON’’ KF0510B1H – 12B,0,13 

A) , Sedgeba mudmivi SemadgenlobiR (0,1 A)  da mokle impulsebis mixedviT 

(amplitudiT 0,15,,,,0,2 A). kontrolis mowyobiloba reagirebs mxolod 

cvlilebad Semadgenelze, da mudmivi qmnis rezistorze Zabvis vardnas 

miaxlovebiT 1B , rac amcirebs ventilatoris warmoebas.  

mowyobilobis pirveli naklis gamosworeba SesaZlebelia Tu 

rezistoris nacvlad iqneba CarTuli drosseli. maSin mudmivi 

Semadgeneli deni gava praqtikulad danakargis gareSe, da cvlilebadi  -  

Seqmnis impulsur YZabvas, romelzec reagirebs mowyobiloba. drosseli 

SeiZleba gamoyendes unificirebuli, magaliTad, ДМ seria (ДМ-0,2, ДМ – 

0.4. ДМ-1). 

xmovani signalizatori, Tavisufalia  meore naklebobisgan, 

SeiZleba sqemis mixedviT gakeTdes. is Sedgeba induqciuri daCikisgan T1, 

impulsebi elementebze DD1.1,DD1.2  da signalis generatori 3sT 

DD1.3,DD1.4, romlis gamosasvlelze SeerTebulia eleqtronul – 

akustikuri gamasxivebeli НА1. daCiki warmoadgens dabalsixSirian 

gamaZlierebel transformators, romlis pirvandeli xveva Sedgeba 

ventilatoris kvebis marTulis ramodenime bmulidan. gamosasvlelTan C3 

–is damagrovebeli kondensatoris saSualebiT am gamosasvlelze 

SeinarCuneba maRali logikuri done, Sesabamisad generatori ar muSaobs. 
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 nax. 1 

 

ventilatoris gaCerebiT denis impulsebi mis mkvebav marTulebSi da 

daCikSi T1, aqedan gamomdinare , Zabvis impulsebi gamosasvlelze 

(DD1.1,DD2.2) wydeba, kondensatori C3 jdeba da magaze yendeba dabali 

logikuri done.Aaqedan gamomdinare generatori (DD1.3, DD1.4) 

TviTRiziandeba da xmovani gamomsxivebeli НА1 awvdis signals, imis 

Sesaxeb rom ventilatori gaCerebulia. radgan mowyobilobas ar aqvs 

halvonuri kavSiri ventilatoris kvebis wyarosTan, mas SeiZleba 

miewodos kveba nebismieri kvebis wyarodan ZabviT 5 dan 12 voltamde ( 

maseT ZabvasTan romelic axlos aris dabliTa sazRvarTan, mowyobilobis 

mgZnobiaroba iqneba meti) 

      Радио, 2002,  № 11, с. 19 

 

109. Zabvis sinqronizirebadi impulsuri 

stabilizatori 

cincaZe Tornike  
    Zabvis impulsuri stabilizatorebi, datvirTvis  denis 

cvlilebisas cvlian gardaqmnis sixSires, damagrovebeli xviaras 

arasasiamovnod mosasmeni “xmiT”. am movlenis Tavidan acileba 

SesaZlebelia gare impulsebiT sinqronizaciiT, romelTa sixSires 

Cveulebriv aTeuli kilohercis intervalSi irCeven. amasTan impulsuri 

stabilizatori gadadis ganiv-inpulsuri regulirebis reJimSi, 

gardaqmnis mudmivi sixSiriT.  

     SemoTavazebil impulsur damadablebel stabilizators, SeuZlia 
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funqcionireba ara marto avtorxeviT, aramed sinqronul reJimSic. misi 

upiratesoba swored amaSi mdgomareobs analogiur mowyobilobasTan 

SedarebiT, romelic aRwerilia AstatiaSi. “Cernomirdinis martivi 

impulsuri stabilizatori”. “radioSi. 2003, #7, gv 26.” stablizators, 

sxva analogebTan SedarebiT gaaCnia, Semdegi upiratesobebi: sqemis 

simartive, kargi ganmeorebadoba, komponentebis parametrebis gabnevisadmi 

ugrZnobloba, sareguliro elementebis ar qona.  

     Zabvis impulsuri stabilizatoris sqema warmodgenilia nax. 1-ze, is 

SemuSavda avtomatur satelefono sadgurSi gamoyenebisaTvis, amitom 

Semaval da gamomaval Zabvebs uaryofiT polaroba aqvT (60 da 22 

Sesabamisad  1a datvirTvis  denis dros). Tumca iolia  xelsawyos 

modificireba Zabvis sxva mniSvnelobebze  (dadebiT polarobaze). 

gasaRebis reJimSi momuSave  VT3 tranzistoris samarTavad, gamoyenebulia 

VT1  da VT2 tanzistorebze awyobili Smitis trigeri, romelic 

uzrunvelyofs VT3 tranzistoris mkafio gadarTvas  rogorc avtorxeviT, 

sinqronul reJimSi, amas garda Smittis trigeri  uzrunvelyofs 

impulsuri stablizatoris mdgrad gare simqronizacias. 

     sinqronizaciis Sesasvlels  unda miewodos 2...6v amplitudis 

marTkuTxa impulsebi, frontis xangrZlivobiT ara umetes 2mkw-isa da 

sixSiriT 12-20khc-is zRvrebSi. diferencirebuli R1C1 wredi, maTgan 

mokle impulsebs  ayalibebs. Semdeg dadebiTi polarobis impulsebi VD1 

diodis gavliT VT1 tranzistoris bazaze miewodeba. ketaven mas da 

aReben VT2- da VT3 tranzistorebs. kvebis wyarodan VT3 tranzistorisa 

da L1 - droselSi  gamavali deni,  muxtavs C4 da C5 kondesatorebs. 
     roca maTSi Zabva nominalur mniSvnelobas miaRwevs, VD2 - VD3 

stabilitronebis jaWvSi gaivlis deni, romelic gaaRebs VT1 

tranzistors ,rac Tavis mxriv gamoiwvevs VT2 da VT3  tranzistorebis  

daketavs, am dros L1 koWaSi warmoqmnili dadebiTi Zabvis impulsebs  

adeformirebs VD4- diode, xolo deni koWas xviarebis gavliT inarCunebs 

stabilizatoris Zabvas. VT1 tranzistoris bazaze snqronizaciis Semdegi 

dadebiTi impulsebis gaCenisas procesi meordeba. igive xdeba  

sinqronizaciis impulsebis ararsebobis SemTxvevaSic, im gansxvavebiT, 

rom VT1 tranzistori Caketili iqneba  im momentSi, roca VD2 - VD3 

stabilitronebSi  deni imis gamo ar gaivlis, rom Semavali Zabva 
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nominalurze dabali iqneba.  

 Zabva impulsuri stabilizatoris gamosasvlelze SeiZleba Seicvalos 

farTo diapazonSi, VD2-isa da VD3 stabilitronebis  SerCeviT.  

      

 

 

nax. 1. 

 

amave dros maTi raodenobis SecvliT. Semavali Zabvis Secvlis 

dros, aucilebelia proporciulad Seicvalos R4-R7 rezistorebis 

winaRobebi. R7 rezistoris isea SerCeuli, rom uzrunvelyos TV3 

tranzistoris saimedo gaReba da gajereba. R7rezistoris winaRobebis 

Secvlisas aseve proporciulad unda Seicvalos R5 -R6. 

    datvirTvis denma SeiZleba ramdenime amperes miaRwios amitom 

tranzistori VT3 aucilebelia davayenoT TboamridZze, romelic 

damzadebulia 2-3mm sisqisa da aranakleb 50sm2 farTobis aluminis 

firfitisagan. gamosavali Zabvis mniSvnelovani Semcirebis SemTxvevaSi, 

kvebis wyaros Zabvac unda iqnes daweuli. 

     L1 droseli dganTavsebulia Б36  bronis magnitogamtarSi, 0.3mm-is 

dawepebuli RreCoTi. misi daxveulia 1,2mm diametris ПЭЛ gamtariT 

TefSebis Sevsebamde, gaJRenTilia lakiT (an epoqsidiT), L1 koWa 

stabilizatoris plataze damagrebulia M4 SurupiT (sasurvelia iyos 
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latunis) da gamosasvlelebiT, romlebic mirCilulia nabeWd xazebze.  

C3 da C5  kondensatorebi aucileblad unda iyos keramikuli, C2 da C3  

kondensatorebis nominaluri Zabva yovelTvis unda aRematebodes (20%-ani 

maragiT) kvebis wyaros Zabvas, xolo C4 da C5 ki stabilizatoris 

gamomaval Zabvas. analogiurad koleqtor-emiteris maqsimaluri dasaSvebi 

Zabva yvela tranzistorisTvis da VD4-is ukuZabva unda aRematebodes 

kvebis wyaros Zabvas. VD4 diodi aris swraf momqmedi magaliTad  КД212, KD 

КД213, КД2997-KКД2999 seriidan. 

dadebiTi polarobis Zabvis gardaqmnisa da stabilizaciisaTvis 

aucilebelia Seicvalos yvela diodis, stabilitronebis da oqsiduri 

kondensatorebis C2 da C4 polaroba. tranzistorebi VT1 da VT2 unda 

Seicvalos KT503-iT, xolo tranzistori VT3 – KT853A-iT. 

   sinqro impulsebis generatori SeiZleba iyos nebismieri, 

romelsac  zemoT aRniSnuli parametrebi gaaCnia. mag: igi SeiZleba 

avawyoT multivibratoris sqemis gamoyenebiT: logikuri elementebis 

safuZvelze, tranzistorebze, integralur KP1006BИ1 integralur 

taimerze. generators kveba SeiZleba mivawodoT impulsuri 

stabilizatoris gamosasvlelidan.  

impulsuri stabilizatoris mudmiv datvirTvaze muSaobisas SeiZleba igi 

gamoviyenoT gare sinqronizaciis gareSe  R1, C1 da VD1 elementebis 

gamoricxviT. am SemTxvevaSi impulsuri stabilizatoris gardaqmnis 

sakuTari sixSire damokidebuli iqneba SerCeuli L1 droselis  

induqciurobasa da C4 kondensatoris tevadobaze. 

Радио, 2004,  №1, с. 32   

 

110. eleqtromagnituri velis mgrZnobiare 

indikatori 

weveliZe irakli                      

    velis mgrZnobiare  indikatori SeiZleba sasargeblo iqnes  

 aramxolod samoyvarulo radiosadgurebisTvis. misi gamoyenebis 

sfero gacilebiT farTea.swored amaze da aseve velis indikatoris 

warmatebul  konstruqciaze aris saubari mocemul statiaSi. 
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       susti eleqtromagnituri velis aRmoCena da deteqtirebis 

amocana SeiZleba warmatebiT iqnes  gadawyvetili deteqtorSi 

egreTwodebuli Sebrunebuli diodebis gamoyenebiT. voltamperuli 

maxasiaTebeli (vam) Sebrunebuli diodisa (Sd) moyvanilia nax. 1.-ze. 

rogorc Cans misi uku Sto iwyeba nulidan. 

 

nax. 1. 

 

 

nax. 2 

 

uku Stos aseTi forma ganpirobebulia imiT rom Sd p-n 

gadasasvlelis nulovani wanacvlebis dros imyofeba eleqtruli 

garRvevis mdgomareobaSi. an, sxva sityvebiT rom vTqvaT, aseTi diodis 
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garRvevis uku nuls Zabva udris. p-n gadasasvlelis es Tviseba miiRweva 

maregileburi minarevebis maRal koncentraciiT sawyis naxevargamtarul 

masalaSi. 

     Sd-is vam-is pirdapiri Sto Seesabameba Cveulebrivi diodis 

maxasiaTebels da sxvadasxva naxevragamtarebisTvis iwyeba raRac 

zRurbluri ZabviT, romelic germaniumisTvis tolia 0.3 v. xolo 

galiumis arsenidisTvis - 0.6 v. 

     eseigi Tu Tavdayira davayenebT diods Cven miviRebT idealur 

deteqtors vam-iT, romelic iwyeba nulidan da aqvs uku Zabva, romelic 

erTi voltis  nawilis tolia. 

      nax. 2-ze naCvenebia 180º-iT daZruli° Sd-is vam romelic 

Seesabameba TiTqmis idealur maxasiaTebels mcire signalebis 

deteqtirebisaTvis. igi saukeTesoa imaTgan rac ki arsebobs Tanamedrove 

elementebis bazaSi.  

     magram, Tu yuradRebiT SevxedavT Sebrunebuli diodis vam-s 

SevniSnavT mkveTrad gamoxatul arawrfivobas, romelic mesame rigisaa. es 

Tviseba saSualebas gvaZlevs warmatebiT gamoviyenoT igi 

maRalmgrZnobiare radiomimRebebisa da konverterebis Semrev wredebSi. 

      ar var darwmunebuli eksperimentis sisuftaveSi magram, Cemi 

aqtiuri muSaobis praqtikaSi 70-wlebSi 432 mgc diapazonSi diodis 

ubralo Secvla Sebrunebulze konverteriSi amaRlebda xmas miRebuli 

radiosadgurebidan 2-3 baliT. amave dros eTeri subiqturad Canda ufro 

“sufTa“ da praqtikulad qreboda gadatvirTvebi mZlavri sadgurebsgan. 

       principialuri sqema. Amrigad, avagoT eleqtromagnituri 

velis indikatori, Sebrunebuli diodebis deteqtoriT. indikatoris sqema 

naCvenebia nax. 3. da Seesabameba Cveulebriv deteqtoruli mimRebis sqemas, 

rxeviTi konturis gareSe. 

 

Nnax. 3. 
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     Tavakis polaroba naCvenibia sworad – diodebi xom 

Sebrunebulia da deteqtireba xdeba vam-is ukana Stoze. mowyobilobis 

mgrZnobiarobas vsazRvravT mxolod da mxolod isruli 

mikroampermetriT. Tu gamoviyenebT iseT xelsawyos, romlis isrebi 

sruladaa gadaxrili 50 mka gamavali denis dros, indikatori aRmoaCens 

fiWvuri gadamcemebis signalebs asobiT metris manZilze. 

       Ultramokle talRebisa  da FM diapazonis radiomimRebis 

gadamcemebi uzrunvelyofen indikatoris isris gadaxras Skalis 30...70% 

1,5...2 km manZilze. praqtikulad moskovis farglebSi gadaadgilebisas 

iSviaTia iseTi adglis povna sadac isari ar gadaixreba. gansakuTrebiT 

saintereso efeqtebi SeimCneva maRal sarTulze mdebare binebSi .zogjer 

binis warmoudgenel adgilze xelsawyos isari aCvenebs TiTqmis mis 

mTlian gadaxras. Axlomdebare Senobebis dawvrilebiTi daTvaliereba 

romelic Cans fanjridan pirdapiri xedvis sazRvrebSi aRmoaCens 

antenuri gadamcemi sistemebis arsebobas. 

     Tu ki cotaTi gadavamuSavebT mowyobilobas da SevitanT masSi 

rxeviT konturs (nax. 4.) es kidev ufro gazrdis xelsawyos 

mgrZnobiarobas da mogvcems saSualebas davakvirdeT garkveuli 

radiogadamcemebisa Tu radiomauwyeblobebis velebis  sivrcul 

suraTebs. exla Cven gamogvivida rezonansuli, anu seleqturi 

eleqtromagnituri velis indikatori. 

 

Nnax. 4. 

     sxvadasxva radiogadamcemis dadasturebeli 

identifikaciisTvis saWiroa mowyobilobas daamato maRalomiani 
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telefonebi (R ≥ 2 кОм) romlebic CarTulia cvalebadi denis wredSi 

isruli xelsawyos paralelurad. L1 koWis da kondesator C1-is 

parametrebi airCevian sixSireebis saWiro diapazonidan. Ggragnilis 

gamomyvanebi antenisaken  da deteqtorisaken keTdeba Sesabamisad 1/5 da 1/3 

nawilni xviaTa saerTo ricxvisgan, romlebic iTvlebian dawyebuli 

sqemis sul dabali gamomyvanidan (SeerTebuli saerTo mavTulTan). 

       mowyobilobis dadebiT TvisebaT SegviZlia mivaTvaloT isic, 

rom rodesac mas movaTavsebT maRali Zabvis velSi, deteqtirebuli      

Zabva arasdros ar aRemateba voltis nawils Sebrunebuli diodis vam-is 

specifikidan gamomdinare. es Tviseba icavs mikroampemetrs mwyobridan 

gamosvlisagan. 

     detalebi. indikatorSi SeiZleba gamoviyenoT ГИ401 an АИ402 

seriis Sebrunebuli diodebi nebismieri asoTa indeqsiT. kondesatori C1 

(ix. nax. 3.), kondensatorebi C2 da C3 (ix. nax. 4.) SeiZleba iyos K10-17-1в 

tipis an sxva keramikuli gamomyvanebis gareSe zedapiruli montaJisTvis, 

C4 (nax. 4.) - KM6 an K10-28, K10-47. cvalebadi kondesatori C1 (nax. 4.) - КПВ 

tipis an nebismieri sxva haeris dieleqtrikiT. 

      L1-is koWi indikatoris muSaobisaTvis metrul diapzonSi,  

sasurvelia daxveul iqnas sqeli (Ø ≥ 1 mm), sasurvelia movercxlili 

mavTuliT keramikul, waxnagovan karkasze. decimetruli diapazonisTvis 

L1 koWi SeiZleba iyos ukarkaso da Sesurlebuli movercxlili mavTuliT 

Ø ≥ 2 mm. sakmarisia sul 1...3 xvia. maRal sixSireebze mizanSewonilia 

xaziani rezonatorebiT sargebloba. 

      isrian indikatorad gamoyenebulia mikroampermetri M4204 

deniT, romlis isari srulad gadaixreba 50 mka deniT da CarCos 

winaRobvaa 1600 omi, es parametrebi arakritikulia, amitom wava nebismieri 

mikroampermetri, sasurvelia isris mTliani gadaxris deniT araumetes 100 

mk amperisa. 

      Konstruqcia. mowyobilobis antena (nax. 5) warmoadgens 

farTozolian simetriul vibrators xazovani polarizaciiT. 

      igi Sesrulebulia calmxriv folgirebuli 

minateqstolitisgan. maszevea ganlagebuli idnkatoris yvela elementi 
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(nax. 6) da mimagrebulia mikromapermetri Tavisi saWanWike samagrebiT. 

 

nax. 5 

aseTi antenis saSualebiT advilaT xorciledeba dasakvirvebeli 

eleqtromagnituri velis polarizacia da zogierTi unarCvevebis 

SeZenisas, polarizaciis cvlilebac ki, romelic gamowveulia 

radiotelRebis arekvlisagan rkinabetonis kedlebisa da msxvili 

liTonis sagnebisagan. 

 

nax. 6 

 

     es mowyobiloba Zalian sasargebloa radiowreebsa da 

saswavlo dawesebulebebSi. rogorc TvalsaCino ilustrireba jamuri 

eleqtromagnituri velis sivrculi interferenculi suraTisa romelic 

aris yoveldRiurad Cvens garSemo. 
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      antenis gamoyenebisas garkveuli mimarTuelbiT 

(mravalelementiani CarCoebi, talRuri arxebi, logoperioduli antenebi) 

xelsawyo SeiZleba gamoyenebuli iqnas “oTaxis’’ TamaSebSi ’’meliebze 

nadiroba “radio wreebSi. agerTve SeiZleba gamoyenebuli iqnes dafaruli 

radiomimRebis aRmoCenaSi. 

      mokletalRovan (f ≤ 30 mgc) diapazonSi samuSaod indikatori 

ar aris gaTvlili. es dakavSirebulia Zalzed Semoklebuli vibrator-

antenis dabal efeqturobaze. 

      aRwerili mowyobiloba warmatebiT muSaobs CemTan 1985 

wlidan. arasdros gafuWebula da ar dasWirvebia SekeTeba. Tavis droze, 

rodesac me vmuSaobdi radiogadamcemebis dammuSaveblad, es mowyobiloba 

yovelTvis mqonda samuSao  stendze da kontrols uwevda ekranirebis 

xarisxs da gamosxivebis ararsebobas, ara marto samuSao advilze, aramed 

uaxloes garemomcvel sivrceSi. unda iTqvas, rom es mowyobiloba ufro 

ukeT asrulebs davalebas vidre radiokontrolis oficialuri 

samsaxurebi. amisTvis mas didi madloba! 

 

      Радио, 2003,  № 3, с. 66 

 

 

111. macivris Ria karebis signalizatori 

weveliZe irakli  

warmodgenili signalizatori bgeriT signals gadmoscems im 

SemTxvevaSi,roca sayofacxovrebo macivris karebi Ria darCeba 

ramdenime wuTis ganmavlobaSi,am mowyobilobas rTaven im naTuris 

werdSi,romelic anaTebs naTuris damcavi faris ukan TviTon 

kameraSi,an macivris zeda ganyofilebaSi. 
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naTuraze Zabva signalizatoris CarTvisas ecema mxolod ori 

voltiT, rac ar aisaxeba mis sikaSkaSeze. 

   xelsawyos sqema mocemulia nax.1-ze. SF1 da naTura EL1 arian 

macivris konstruqciis elementebi.roca macivris karebi daketilia 

gamomrTvelis kontaqtebi gaTiSulia.rodesac karebi gaiReba kontaqtebi 

SeerTdeba da naTuris EL1-Si gaivlis deni.signalizatori ikvebeba R1-

ze mowyobili ZabviT.Zabva izRudeba stabilitroniT VD1-iT da 

swordeba diod VD2-ze. 

  karebis gaRebisTanave kondesatori C2 ganimuxteba,amitom 

tranzistorebi VT1 da VT2 Caketili rCeba da mimdinareobs am 

kondesatoris ganmuxtva resistor R3-dan.Tu karebi Zalian didxans ar 

daketes VT1 tranzistorze mzardi Zabva gadaaWarbebs VT2-ze Zabvas 

(Zabva ecema diodze VD5).SedegaT VT1 da VT2 tranzistorebi iwyeben 

gaxsnas.am momentSi diod VD4-ze mimdinareobs uku dadebiTi kavSiri da 

es procesi mTavrdeba zvaviseburad. 

   Eeleqtronuli  modulis eleqtromeqanikuri maRviZaras kvebis 

boloebze diod VD6-is gavliT miewodeba Zabva,romelic nominalurad 

axlos aris (1.5---2v). modulis is boloebi, romlebzedac Tavdapirvelad 

mierTebuli iyo maRviZaras amuSavebisas Caketili kontaqtebi 

SeerTebulia gadamyvaniT,amitom modulSi mdebare HA1 gamomsxivebeli 

awvdis wyvetil bgeriT signals. 
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    daketili macivris karebi ganacalkevebs SF1 gamomrTvelis 

kontaktebs, 

ris gamoc naTuras EL1 Seuwydeba kveba da Sesabamisad aseve 

mcirdeba Zabva 

C1 kondensatorzec da signalizatori Cumdeba. diodi VD3 

wyalobiT C2 kondensatori Cqara ganimuxteba.  

    mowyobiloba damontaJebulia folgirebul monateqstolitis 

plataze 

zomebiT 113X20 mm-ze, romelic naCvenebia naxaz 2-ze. Tu am platas 

ar ganaTavseben macivris kameraSi, maSin igi unda daifaros 

aucileblad tenmedegis laqis ramdenime feniT. magaliTad: МЛ-92Т an 

ФЛ-98. 

        plataze SeiZleba iyos ganTavsebuli rezistorebi МЛТ, C2-23, 

C1-C4. C2-kondesatori unda airCes rac SeiZleba naklebi denis 

danakargiT, magaliTad K53-4.SeiZleba gamoyenebuli iqnes ucxouri 

firmebis “filifsi”, “rubikoni”,”doni” da “qsenia”,romelTa muSa Zabva 

meryeobs 35...63 voltamde. K50-35 an K53-19 kondesatorebis dayenebis 

SemTxvevaSi Zneli iqneba karebis Ria mdgomareobaSi SenarCuneba 

ramdenime wuTiT. 

    nebismieri seriis diodebi КД521, КД522, КД103, КД512, Д223, 

1И4 148. aseve stabilitroni KC407A, BXZ55C3V3, 1N4728A-iT da aseve 

sxvadasxva adgilobrivi da ucxouri da stabilitronebi,romelTa 

Zabvis stabilizacia Seadgens 3,3 volts 100 ma-ze aranaklebi denis 

SemTxvevaSi.tranzistori КР501v SeiZleba Seicvalos igive asoiTi 

indeqsis mqone analogiuri tranzistoriT,romlebic aris mikrosqemebSi: 

КР1064КТ1А, К1014КТ1, КР1014КТ1.tranzistoris КТ3107Г aucileblobis 

SemTxvevaSi cvlian naklebi simZlavris p-n-p struqturis kaJiani 

tranzistorebiT. 

    Cinuri warmoebis “KANSAI”-firmis eleqtro meqanikuri 

maRviZaridan amoRebuli moduli webdeba signalizatoris 

plataze,romelic miTiTebulia naxaz 2-ze,analogiuri maRviZarebis 

meqanikuri kvanZebis moxmarebis vada rogorc wesi erT wels 

Seadgens,magram SeiZleba ifunqcioniros meti xani. 
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    SesaZlebelia gamoviyenoT modulebi sxva maRviZarebis maT 

Soris adgilobrivi warmoebisa. 

    gvaxsovdes,rom ganuwyveteli signalis dro adgilobrivi 

warmoebis modulebze erTi wuTia. 

    signalizatoris damokidebulebis dros sasurveli karebis 

Ria mdgomareobis drois gaTvaliswibiT,unda SeirCes R3 rezistori 

(SeiZleba Sedgebodes ramdenime mimdevrbiT SeerTebuli 

rezistorebisgan) da C2 kondesatori.Tavidan rom aviciloT denis 

dartyma,rekomendirebulia signalizatori uSualod ar SevaerToT 

macivarTan.sakmarisia kondesator C1 mivawodoT Zabva,davicvaT 

polaroba da Zabva 3...3.5v nebismieri kvebis wyarodan. 

    saWiroa aRiniSnos,rom Ria mdgomareobaSi karebis SenarCuneba 

5 wuTze meti Zalian Znelia,rodesac macivarSi damontaJebulia 

signalizatori,romelic oTaxis temperaturazea gaTvlili,dro 

mcirdeba. 

Радио, 2003,  №8, с. 41 

 

112. mimRebi induqciuri xveulas gareSe 

Wareli gurami  

   Tavis droze ase erqva SeniSvnas ganyofilebaSi “sazRvargareT” 

Jurnal “radioSi”1976 #1 gverdi 58. maRviZaris principialuri  sqema 

moyvanilia (nax. 1) – ze.  
     iq iyo moyvanili mimRebis sqema sam tranzistorze, romelSic 

namdvilad ar arsebobda xveuli nakeTeba. mimRebi Sedgeboda ori RC 

wrediani fazamabruni  kaskadisgan , sadac TiToeuli  Zravs fazas 90 –

Ti gradusiT da gamaZlierebeli kaskadiT, romelic datvirTulia 

diodur deteqtorze. am kaskadidan signalis nawili midioda 

fazamabrunis pirvel kaskadzec, romelic qmnida dadebiT uku kavSirs da 

gardaqmnida mimRebs regeneratorad.ormagi cvladi rezistoris erTi 

brunviT SeZlebuli iyo grZelida saSualo talRebis diapazonis 

gadafarva damatebiTi gadarTvebis gareSe. 

     aseTi sqemuri gadawyvetilebisadmi interesis gamo avtori 

Seecada gaemeorebina es konstruqcia.amasTan  erTad masSi Seetana 

garkveuli cvlilebebi. iyo gamoklebuli Semavali ateniuatori,romelic 
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saWiroa mxolod srulzomiani antenis arsebobisas. xolo rodesac 

radio moyvarulis gankargulebaSia ramdenime  metris sigrZis antena 

maSin moTxovnileba ateniutorze ar aris . garda amisa avtoris sqemasSi 

ar aris dioduri deteqtori vinaidan warmatebul deteqtirebas 

awarmoebs TviTon regeneratiuli gamaZlierebeli kaskadi. kidev 

damatebuli iyo bgeriTi sixSiris gamaZliereblis winaswari kaskadi , 

raTa muSaobisas SesaZlebeli iyos mTeli xelsawyos SeerTeba 

Cveulebrivi musikaluri centr, romelsac 2v mgrZnobeloba aqvs. 

gaorebuli mimRebi rezistori,romelic gamoiyeneba mimarTvisTvis iyo 

Secvlili  ori mimSenebeli rezistoriT, romelTa maqsimaluri 

winaaRmdegoba 3,3kom-mdea daklebuli. vinaidan maTi didi winaaRndegobiT 

fazuri Zvris kaskadebi iwyeben sxva sadgurebis signalebis gaZlierebas 

rac auaresebs mezobeli arxis amomrCevlobas. antenas uerTeben 

fazamabrunis pirvel kaskads R7C1 werediT ,romelic amsubuqebs antenis 

moqmedebas momarTvis sixSireze da mniSnelovnad amcirebs mimRebis 

gamosxivebas generaciis warmoqmnis SemTxvevaSi. tranzistorebi VT1 ,VT2 

ar iZlevian gaZlierebas, isini mxolod fazis sawinaagmdego  signalebs 

warmoqmnian emiterul da koleqtorul wredebSi CarTul datvirTvaze da 

msaxuroben fazuriZvris wredebis C2R4R5 da C3R10R11 muSaobis 

uzrunvelsayofad. radiosixSiris signals aZlierebs VT3  tranzistorze  

agebuli kaskadi. gaZlierebuli signali ixsneba datvirTvis R12 

(miSenebadi) rezistoridan da C4 kondesatoridan mewodeba ukan 

fazamabrunis Sesasvlels, riTic uzrunvelyofilia dadebiTi ukukavSiri. 

     fazis Zvra fazuriZvris wredebSi SeiZleba Seicvalos 

(mimSenebeli) rezistorebiT R4 da R10 ,rac uzrunvelyofs mimRebis 

gadakeTebas sixSiris mixedviT. (mimSenebeli) rezistoriT aregulireben 

dadebiTi ukukavSiris siRrmes, romelsac ayeneben deteqtorze 

optimalurs, misaRebad. aman dauSva diodur deteqtorebze uaris Tqma. 

mis funqcias asrulebs VT3-tranzisrorebze awyobili gamaZlierebeli 

kaskadis emiteruli wredi. kondesatorebi C5 , C6 da rezistori R14 

warmoqmnian П-სახის filtrs, romelic ჭris deteqtirebuli signalis 

maRalsixSirul mdgenels. Ggafitruli bgeriTi sixSiris  signali 

miewodeba winaswar maZlierebelis kaskadis, romelic awyobilia VT4 

tranzistorze.am kaskads ar aqvs aranairi gansakuTrebuloba. signals 
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xsnian X3 budidan da ekranirebuli gamtarebiT awvdian xmovani sixSiris 

simZlavris gamaZlierebels, romelsac SesasvlelSi xmis regulatori 

aqvs. 

mimRebis warmoqmnis Semdeg amowmeben montaJis siswores,aerTeben 

kvebas da iwyeben gamarTvas. 

     amisaTvis xelsawyos gamosasvleli aucilebelia SeerTdes 

xmovani sixSiris simZlavris gamaZliereblis SesasvlelSi an musikalur 

centrSi, xolo SesasvlelSi saWiroa SeerTdes antena, romlis mavTulis 

sigrZe ramdenime metri unda iyos. Semdeg  unda davayenoT gasamarTi R12 

rezistoris cociis Sua mdgomareobaSi  saWiroa TandaTanobiT 

gadavabrunoT cociebi gasamarT rezistorebzeze R4, R10. sasurveli 

sadgRobis Secvla cvlis ara marto ukukavSiris siRrmes aramed 

moqmedebis momarTvis sixSireze R12 rezistoris momarTviT da  R4, R10 

rezistorebiT momarTvis gasworebiT saWiroamiRweul iqnas miReba 

maqsimaluri xmiT, damaxinjebis gareSe.amiT momarTva SeiZleba 

CaiTvalosdasrulebulad. 

mimRebi ramdenime metriani anteniT saSualebas gvaZlevs miviRoT 

adgilobrivi radio sadgurebi sakmarisi xmianobiT, magram Cveulebrivi 

garegani anteniT is aRmoCnda mgrZnobiare sxvadasxva saxis dabal 

sixSiriani dabrkolebsadmi. iseTi rogoric aris cvladi denis foni, 

mezobeli televizoris xazuri moSvebis gamosxiveba an kompiuteris 

kvebis bloki. 

     eqsperimentebis Catarebis Semdeg aRmoCda rom bevrad ukeTesad 

muSaobs CarCoiani antena, romlis maryuSi SeerTebulia X1 da X2 

CaliCebs Soris. CarCos mavTulis sigrZe SeiZleba iyos samidan oc 

metramde. mavTuli dasaSvebia daixves erT an ramdenime xveulad. 
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Nnax. 1 

 

     mimRebis mocemuli varianti (radio wertilebi) 

gamomuSavebulia                                                             

erTi adgilobrivi sadguris misaRebad da amitom mas aqvs fiqsirebuli 

momarTva erT radio sadgurze. ramdenime sadgurze fiqsirebuli  

mimarTvis gakeTebisTvis saWiroa sqemaSi SemovitanoT gadamrTveli da 

damatebiTi gasamarTi rezistorebi fazamabrun wredebSi da VT3- 

tranzistoris koleqtoris wredSi, grZeli talRebis diapazonSi radio 

sadgurebis miRebis saWiroebisas saWiroa C2, C3 kondesatorebis 

tevadobebis gazrda 3-4 jer. 

Радио, 2004,  №10, с.23 

 

113. misadgami akumulatorebis Sesamowmeblad 

javaxiSvili ana  

      xSirad, akumulatorebis masobrivi eqspluataciisas, mag., 

mrewvelobaSi an servis-centrebSi, maTi damuxvtisa da testirebisTvis 

iyeneben specialur mowyobilobebs – analizatorebs, romlebic savsebiT 

pirobiTad SeiZleba davyoT or jgufad:  universalurebi, romlebic 

saSualebas gvaZlevs vimuSavoT akumulatorebiTa da akumulatorTa 

batareebiT da arauniversalurebi, romlebic emsaxurebian batareebis 

mxolod gansazRvrul batareebs. pirvelisgan gansxvavebiT, 

arauniversaluri analizatorebis Rirebuleba sagrZnoblad naklebia, da, 

Tu eqspluataciaSi Sesulia mxolod konkretuli batareebi, maSin 

sruliad gamarTlebulia specializirebuli xelsawyos gamoyeneba.  
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Nnax. 1 

 

(naxazi-sqema) – akumulatorTa batareebis analizatorze. 

 Aavtors saSualeba hqonda emuSava firma Motorola TDN9431B –is 

msgavsi mowyobilobiT nikel-kadmiumis batareebis dasamuxtad, romelTa 

tevadoba Seadgens 1,2AA/sT. romlebic Sesdgebian eqvsi akumulatorisgan, 

portatuli radiosadgurebis saremonto erTerT sawarmoSi. 

mravalricxovanma testebma aCvena, rom batareebi arcTu iSviaTad 

aRmoCndebian Sromisuunaroni – izrdeba TviTganmuxtva, mcirdeba 

tevadoba – erTi–ori batareis mwyobridan gamosvlis Sedegad. gaumarTavi 

akumulatorebis Secvlis Semdeg, SeiZleba gaxangrZlivdes batareis 

“sicocxlisunarianoba”. 

samwuxarod, TDN9431B analizatori ar iZleva saSualebas 

Semowmdes calkeuli akumulatorebi. gTavazobT analizatorTan iseT 

misadgams, romelic afarToebs mis SesaZleblobebs. Mmisi daxmarebiT 

SesaZlebeli gaxda gaumarTavi batareebisgan daiwyos sruliad 

Sromisunariani batareebi, romlebic eqspluataciaSi iyo ramodenime 

wlis ganmavlobaSi. 

Mmisadgamis sqema naCvenebia suraTze. tranzistori AVT1 da 

rezistorebi R8, R9 asruleben marTvadi Zabvis wyaros. Radgenac 

analizatori saSualebas iZleva, rom testireba Cautardes mxolod im 

batareebs, romlebic Seicaven oTx an met nikel-kadmiumis akumulators, 

rezistorebze R8, R9 xdeba Zabvis vardna, rac qmnis “danaklisi” 

akumulatorebis imitacias (Cvens SemTxvevaSi – oTxi batareis). 

OY DA1 asrulebs Ggamosacdeli akumulatoris G1 Zabvis 

gamaZliereblis funqcias, romlis gaZlierebis koeficienti daaxloebiT 

oTxia. OY DA2 –ze awyobilia Zabvis wyaros marTvis kvanZi.  

Zabvis marTvad wyaros kvebaven arastabiluri wyarodan qselur 

transformatorze T1, gammarTvelze VD2-VD5 gamfiltrav kondensatorze 

C2. Kvebis Zabva OY stabilizirdeba yvelaze ubralo stabilizatoriT 

VD1R10. 

Mmowyobilobas aerTeben analizatoris erTerT nakveTurTan, 

Sesamowmebel (satesto) akumulators ki aerTeben misadgamis 

gasaerTebTan X1 da  X2. Aakumulatoris parametrebi Cndeba analizatoris  
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tabloze, amasTanave unda gvaxsovdes, ro namdvili Zabvaze xuTjer 

naklebia naCvenebze.  

 Qqseluri transformatori gaTvaliswinebuli unda iyos ara 

nakleb 24vat simZlavreze. maregulirebad tranzistorze gamoiyofa 

daaxloebiT 7,5 vati simZlavre, amitom saWiroa misi dayeneba siTbos 

arinebaze, romlis farTobia 110kv.sm.. rezistorebi R8, R9. – C5 – 16B an C5-

16MB. 

 Mmisadgami SeiZleba gamoyenebul iqnes praqtikulad nebismieri 

arauniversaluri analizatoriT. SesaZlebelia saWiro gaxdes R8, R9 

rezistorebis winaRobis gadaangariSeba batareaSi akumulatorebis sxva 

ricxviT. magaliTisTvis moviyvanT mowyobilobis parametrebis 

gaangariSeba Cveni SemTxvevisTvis. 

gamoviTvaloT R8, R9 rezistorebze dacema akumulatoreze 

minimaluri da maqsimaluri Zabvidan gamomdinare: 

 UR8,R9max=  
 

  sadac, N – Sesacvleli akumulatorebis ricxvia. virCevT 

maqsimalur samuxtav dens 0,6 ampers da  gamoviTvliT R8, R9 rezistorebis 

winaRobebs:   

 

  R8  + R9 = U     /1 = 3,6/0,6 = 6 om. 

 

R8 da  R9 rezistorebis mier gabneuli simZlavre Seadgens: 

Радио, 2003,  №.  

 

114. Termometri 

javaxiSvili ana  

 xelsawyos muSaobas safuZvlad udevs siliciumis diodis p-n 

gadasasvlelze Zabvis vardnis damokidebuleba temperaturaze masSi 

mudmivi denis gavlis dros. igi xazobrivad mcirdeba 2…-2,5mV 

temperaturis matebis yovel gradusze intervaliT – 60 ………………..120 C. 

Termometri, romlis sqemac naCvenebia sur. 1-ze arsebiTad warmoadgens 

mudmivi denis milivoltmetrs. masSi gamoiyeneba mTeli rigi zomebi, 
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romlebiTac mcirdeba elementebis (garda diodi VD1 gadamwodisa) 

temperaturis cvlilebebis zegavlena maCveneblebze. 

 

(sur.1) 

 Ggadamwodis deni stabilizirdeba VT2 tranzistoriT, 

romelic muSaobs  gamomavali maxasiaTeblebis Termostabilur 

wertilSi (stabilizaciis deni daaxloebiT Seadgens 200 mA). 

Aanalogiuradve stabilizirdeba deni VT3 sanimuSo Zabvis formirebis 

wredSi. DA1 mikrosqemis orive tranzistori ganTavsebulia erT 

naxevagamtarul kristalze da aqvT erTnairi parametrebi, romlebic 

erTnairad damokidebulebi arian temperaturaze. amis Sedegad PA1 

mikroampermetris maCveneblebi damokidebulia mxolod gadamwodis 

temperaturaze. 

 VT1 tranzistorze da VD2 stabilitronze awyobilia 

Termometris kvebis Zabvis stabilizatori. VT1 tranzistoris Cadinebis 

deni rCeba toli daaxloebiT 3,5 mA kvebis Zabvis cvlilebisas 

intervalSi 8 – 12 voltze. Ees damatebiT aumjobesebs stabilizatoris 

gamomavali Zabvis stabilurobas da xelsawyos maCveneblebs. 

 xelsawyos awyoben kiduli montaJiT arc-Tu didi zomis 

tekstolitur firfitaze. igi SeiZleba damagrdes pirdapir mikro-

ampermetris xraxnebze-gamomyvanebze PA1 – M42304 nulovani aRniSvniT 

Skalis SuaSi. Mmosaxerxebelia mikroampermetris ise arCeva, rom deni 

Tavisi isris sruli gadaxrisas mikroamperebSi srulad Seesabamebodes 

gasazomi temperaturis saWiro intervals celsiusis gradusebSi. maSin, 

Skalaze cifrebis Seucvlelad sakmarisia gaswordes iq naCvenebi 

gazomvis erTeuli.  

 SeiZleba gamoyenebul iqnes agreTve Cveulebrivi 

mikroampermetri (nuliT Skalis dasawyisSi) Tu mivuerTebT mas im 

sqemis mixedviT, romelic naCvenebia me-2 suraTze. Mmagram, gasazomi 
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temperaturis niSnis cvlasTan erTad saWiro gaxdeba SA2 gadamrTvelis 

gadayvana yovelTvis Sesaferis (Sesabamis) mdgomareobaSi.  

 SeiZleba КП103Л tranzistoris Secvla КП103Ж-Ti, Tu iqneba 

amis SesaZlebloba VT2 da VT3 saxiT unda gamoyenebul iqnes qarxanaSi 

SerCeuli tranzistorebi axlo parametrebiT. MaseTi tranzistorebis 

aRniSvnebs umateben indeqss P (КП103ЖР, КП103ЛР) da awodeben maT 

wyvilebad saerTo SefuTvaSi. КР159НТ1 mikrosqemis Secvla SeiZleba 

К101КТ1А integraluri komutatoriT, romelSic Sedis ori 

tranzistori saerTo koleqtoriT, an misi importuli analogiT КС809. 

Uukidures SemTxvevaSi SeiZleba gamoyenebul iqnes calkeuli 

tranzistorebiT, magaliTad, КТ3 102 nebismieri asos indeqsiT, magram 

xelsawyos maRali stabilurobis miRweva amasTanave Znelad misaRwevia. 

Dda, mainc, msgavsi gadawyvetileba savsebiT dasaSvebia, Tu xelsawyos 

gamzomi nawili mudmivad iqneba SenobaSi, sadac SedarebiT stabiluri 

temperaturaa. aseT situaciaSi SeiZleba waxvide ufro met 

gamartivebaze, Tu VT2R1 da VT3R7  wredebi Seicvleba erTnairi mdgradi 

rezistorebiT, romelTa nominali Seadgens 100кОм.  

 VD1 diods aTavseben iq, sadac aucilebelia temperaturis 

kontroli. daekranirebuli xveula mavTulebis wyvilis sigrZe, 

romelic akavSirebs gadamwods xelsawyosTan SeiZleba aRwevdes xuT an 

met metrs. im dabrkolebebis asacileblad, romlebic gamowveulia 

axlos mdebare radio-satelevizi sadgurebis maRalsixSiriani 

signalebis deteqtirebiT, sasargebloa, rom moxdes gadamwodis 

Suntireba keramikuli kondensatoriT, romlis tevadoba aranakleb 0,1 

mkf. Ggarda sqemaze naCvenebi КД102Аsa gadamwodebad gamodgeba agreTve 

sxva mciregabaritiani siliciumis diodebi. gamocdileba gviCvenebs, rom 

temperaturis cvlilebaze reaqciis siCqare miT ufro maRalia, rac 

naklebia diodis zomebi da Txelia misi gamomyvanebi. 

 

sur. 2 

 rodesac viwyebT Termometris gamarTvas upirveles yovlisa 

saWiroa moiZebnos VT2 da VT3 tranzistorebis Termostabiluri muSa 

wertilebi. gaxsovdeT, rom am operaciebis daudevrad Sesruleba 
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gamowvevs xelsawyos sruliad  araswor muSaobas. Ddenis 

stabilizatoris regulirebisaTvis VT2 tranzistorze VD2 diodis 

Tanmimdevrulad an mis nacvlad, rTaven mikroampermetrs  (gamodgeba 

nebismieri farTod gavrcelebuli cifruli multimetri) da asawyobi 

R1 rezistoriT aq ayeneben dens daaxloebiT 200 mkA. rigrigobiT 

axureben tranzistors sarCilaviT da aciveben mas bambiT, romelic 

dasvelebulia acetonSi, SeirCeva   rezistoris Zvrias iseT 

mdgomareoba,                                                                           

romlis drosac gadamwodSi gamavali deni ar aris damokidebuli 

tranzistoris temperaturaze. Aanalogiurad, rodesac  mikroampermetri 

CairTveba R5R6 wredis gawyvetaSi ipovnian VT3 tranzistoris 

Termostabilur muSa wertils, amave dros dens aregulireben R7 

awyobis Sesazustebeli rezistoriT. 

 sanam SevudgebodeT xelsawyos Skalis dakalibrebas, 

aucilebelia davicvaT VD1 diodi-gadamwodi da masTan damakavSirebeli 

mavTulebis rCilvis adgilebi sinotivesgan.  Ddasacavi ubnebi ifareba 

raime umJao germatitiT. naerTebi mJavian safuZvelze (maT ganarCeven 

ZmrisTvis damaxasiaTebeli suniT) am SemTxvevaSi ar gamodgeba, 

radganac gamosWamen diodis Txel gamomyvanebs. gaaCniaT SesamCnevi 

eleqtrogamtaroba. akuratuli /zusti germetizacia daicavs gadamwods 

mavne zemoqmedebebisgan da eqsploataciis procesSi mxolod odnav 

aswevs mis Tbo-inerciulobas.  

 dakalibrirebisTvis saWiro gaxdeba lRobadi yinuliT 

WurWeli da gamaTbobeli xelsawyo duRare, sasurvelia gamoxdili 

wyliT. Ggadamwods CauSveben lRobad yinulSi, cdiloben ra, rom igi 

moaTavson igi rac SeiZleba axlos wylis sazRvarTan – yinulTan. 

Asawyobi rezistoriT R5cdiloben moipovon mikroampermetr PA1  

nulovani maCveneblebi. gadaaqvT gadamwodi aduRebul wyalSi da 

asawyobi rezistoriT R3 mikroampermetris isars ayeneben aRniSvnaze 

+100 C. am operaciebis gameoreba sasargebloa rom gavimeoroT 

ramodenimejer, saWiroebis SemTxvevaSi moxdes asawyobi (Sesazustebeli) 

rezistorebis Zvriebis mdgomareobebi. damatebiT sakontrolo 

wertilad SeiZleba gaxdes adamianis sxeulis temperatura (+36,6 C), 

romlis dazusteba, saWiroebis SemTxvevaSi, advilad SeiZleba 

ssamedicino Termometris saSualebiT.   
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115. Suqura Sinauri cxovelebisaTvis 

janikaSvili gari 

  Rame ZaRlTan erTad gaseirnebisas, Zalian Znelia adevno Tvali 

yvela mis gadadgilebas, amitomac gaCnda idea Seiqmniliyo mis patara 

Suqura momuSave (na cvemoguogax) romelic damagrdeba ZaRlis 

sayelurze 

  Mowyobilobis principuli sqema naCvenebia nax 1. Mis 

SemadgenlobaSi Sedis impulsebis ori generatori. Ppirveli 

Sesrulebulia logikur elementebze DD1.1 da DD1.2 cifrui 

mikrosqemis DD1.2  Sesrulebulia elementebze DD1.3 da DD1.4 .  

pirveli generatori gamoimuSavebs daaxloebiT sam wamiani 

xangrZlivobis impulsebs da maT Soris pauza aris daxloebiT 6 wami. 

impulsis moqmedebis dros DD1.3  elementis gamosasvlel 8-ze aris 

Zabvis maRali logikuri done, am dros muSaobaSi erTveba ufro 

maRali impulsebis sixSiris mqone meore generatori elementi DD1.4  

me-11 gamosavlelze yalibdeba impulsebis seria, romelic VT1 

tranzistoris meSveobiT rTavs HL1-HL5  vcemagugo – ebs. ase iqmneba 

samwamiani blicebi da maT Soris pauza iqneba 6 wami. SukuraSi 

SeiZleba gamoiyeno sxvadasxva detalebi, mTavaria isini iyvnen patara 

zomis. kvebis bataread SeiZleba gamoviyenoT 1.5 voltis ZabviT sami 

mcire gabaritiani galavnuri elementi (diametri 12mm, sigrZe 30mm). 

   Uufro moxerxebuli iqneba gamoviyenoT mcire gabaritiani 

akumlatori. Kvebis CamrTveelad gamodgeba nebismieri mciregabaritiani 

mag ПД – 3-1. 

      mowyobiloba damontaJebulia plataze nax.2 plata 

damzadebulia calmxriv flogirebul minateqtolitisgan.platas 

naxvretebi ar aqvs. Detalebi gamosasvlelebiT mikalavebulni arian 

uSualod kontaqtur moednebze. mTeli konstruqcia moTavsebulia 

sayeluris qveda nawilze mimagrebul korpusSia  vcemagog- ebi   HL1 – 

HL5 Tanabrad ganawilebulni arian mis perimetrze. 

   R1, R2, da R3   rezistorebis SerCeviT xerxdeba 

mowyobilobebis marTva. amiT aRweven vsichikebs -ebs da maT Soris 
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pauzebis Tanafardobas.  

 

 

116. Termoregulatori 

jinWaraSvili gvanca  

     haeris temperaturis SesanarCuneblad SenobaSi, aivanze 

moTavsebul produqtebis Sesanax yuTSi, wylis rezervuarSic ki 

gamogvadgeba Termoregulatori, romlis aRwera moyvanilia qvemoT. mas 

gaaCnia maRali sizuste, xangrZlivi stabiluroba da SeuZlia 

marToSedarebiT mZlavri gamaxurebeli.  

 

nax. 1 

 

    mowyobilobis sqema naCvenebia nax. 1-ze. temperaturis gadamwodi 

B1 – specializirebuli mikrosqemaa AD22100KT, romlis gamomavali Zabva 

praqtikulad wrfivadaa damokidebuli garemos temperaturaze. Tu 

temperatura T mocemulia gradusebSi celsiusiT, maSin U Zabvis 

mniSvneloba gamoTvleba voltebSi  formuliT (1,375 0,0225 )
5

nUU T= + , 

sadac Un _ gadamwodis kvebis Zabvaa, B.  
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nax. 2 

DA2- mikrosqemaze awyobilia Zabvis komparatori. gadamwodis 

signali miewodeba mis Sesasvlels R1C3 filtris gavliT, romelic 

axSobs xelSeSlebsa da Zabvis parazitul aRZvrebs. Semsrulebeli 

elementis saxiT gamoyenebulia fototiristori U1, romelic axdens 

gamaxureblis denis komutacias dioduri bogiris VD3-VD6 meSveobiT. 

Suqdiodi HL2 gvacnobebs gamaxureblis CarTvaze gacemuli brZanebis 

Sesaxeb.  

T1- damadablebel transformatorze da VD1,VD2 diodebze 

awyobilia gammarTveli, xolo DA1 mikrosqemaze - gadamwodis kvebis 

Zabvis stabilizatori. Suqdiodi HL1, aCvenebs ra Zabvis arsebobas 

gammarTvelis gamosasvlelze, migvaniSnebs xelsayos qselSi CarTvis 

Sesaxeb.  
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regulatori muSaobs Semdegnairad: komparatoris Sesasvlelebs 

miewodeba sakontrolebeli Zabva B1 gadamwodis gamosasvlelidan da 

sanimuSo Zabva cvladi rezistoris R3 cociidan. Tu temperatura 

mocemulze maRalia deni fototiristoris marTvis qselSi ar gadis da 

es ukanaskneli Caketilia. gamaxurebelSi deni ar gadis.  

temperaturis dawevasTan erTad Zabva gadamwodis gamosasvlelze, 

sanimuSoze dabali gaxdeba, rac gamoiwvevs komparatoris gadarTvas. 

fototiristori gaixsneba da moaxdens gamaxureblis kvebis wredis 

CarTvas. obieqtis temperatura aiwevs, da xelsawyo dabrundeba sawyis 

mdgomareobaSi, romelSiac gamaxurebeli gamorTulia.  

konstruqciulad Termoregulatori Sedgeba sami kvanZisagan, 

romlebic mavTulTa CaliCebiT SeerTebulia gasarTebTan. pirveli kvanZia 

temperaturis gadamwodi B1. sqemaze miTiTebuli xelsawyo AD22100KT 

muSaobs 0...+100°С temperaturaTa intervalSi. 

_40...+85°C intervalSi muSaobisaTvis saWiroa AD22100AT, xolo 

_50...+150°С intervalSi muSaobisaTvis _ AD22100ST mikrosqemebi. Txevad 

garemoSi gamoyenebisaTvis gadamwodi daculi unda iyos siTxesTan 

uSualo kontaqtisagan, xolo misi SemaerTebeli mavTulebi saimedod 

unda iyos izolirebuli.  

     sqemaSi gamoyenebuli sxva detalebis umetesi nawili da X1,X2 

gasarTebis Canglebi. firfitis eskizi naCvenebia nax. 2-ze. is gaTvlilia 

K50-35 seriis oqsidur, an analogur impotrul kondensatorebze da 

sqemaze miTiTebuli simZlavris mudmiv rezistorebze. spiraliani 

mravalsabruni saregulirebeli rezistori СП5-2ВБ (R3) dayenebulia 

nabeWdi firfitis gareT. X1 da X2 Canglebi PLS-seriisaa. msgavsi 

Canglebi SeiZleba moiZebnos mwyobridan gamosul kompiuterul 

modulebSi. diodebs VD1, VD2 aucileblobis SemTxvevaSi cvlian sxva 

magaliTad КД105Б , КД106А gammarTveli diodebiT.  

mesame kvanZia regulatoris Zaluri elementebi da Suqdiodebi. 

aRniSnuli elementebi meore kvanZis nabeWd firfitasTan erTad, 

moTavsebulia saizolacio masalisgan damzadebul korpusSi. VD3-VD6 

dioduri bogiri, SeiZleba Seicvalos analogiuri erTkorpusiani kvanZiT, 

magaliTad KBPC10046 an KBPC1004. diodur bogirs da fototiristors 

1...2 amperis toli datvirTvis denis SemTxvevaSi esaWiroebaT 
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Tboamrideblebi, xolo Tu gamaxureblis simZlavre 2,2 kvt-s aRemateba, 

maSin es elementebi unda Seicvalos sxva, Sesabamisi simZlavris 

elementebiT. T1 transformatorma unda uzrunvelyos 12...15 voltis toli 

gamarTuli Zabva 100 ma datvirTvis denis pirobebSi. Suqdiodebad 

gamodgeba nebismieri.  

gamarTvas iwyeben im temperaturis intervalis sazRvrebis dadgeniT, 

romelSiac dagegmilia regulatoris muSaoba. saamisod irCeven R2 da R4 

rezistorebis nominalebs. R4 rezistorze Zabvis vardna zemoT moyvanili 

formulis mixedviT unda udrides intervalis minimaluri tempera-

turisTvis gamoTvlils, xolo mimdevrobiT SeerTebul R3 da R4-ze 

rezistorebze - maqsimalurisTvis gamoTvlils.  

R6 rezistoris nominals iseTs arCeven, rom fototiristoris U1-is 

marTvis wredSi gadiodes daaxloebiT 100ma-s toli deni. Tu 

gamaxureblis CarTva da gamorTva yanyaliT mimdinareobs, amis aRmofxvra 

SeiZleba sqemaze Strixiani xazebiT naCvenebi R9 rezistoris CayenebiT, 

rac Seqmnis komparatoris gadarTvis momontebSi mcire histereziss da 

Tavidan agvacilebs yanyals.  

Радио, 2004,  № 6, с. 43. 

 

117. erTi Termoregulatori _ ramodenime obieqti 

jinWaraSvili gvanca 

regulirebis ramodenime obieqtis Tu zonis mocemuli temperaturis 

SenarCuneba zogjer SeiZleba erTaderTi TermoregulatoriTac ki 

moxerxdes. meTodis arsi imaSia, rom TiToeuli obieqtis temperaturis 

gadamwodebi maregulirebel xelsawyos rigrigobiT uerTdeba. ramodenime 

wamSi xelsawyo zomavs pirveli obieqtis temperaturas da axdens  Sesa-

bamisi gamaxureblis CarTvisa Tu gamorTvis brZanebis formirebas. 

mexsierebis ujredi `imaxsovrebs~ brZanebas, xolo xelsawyo gadairTveba 

momdevno obieqtis momsaxurebaze. sruli cikli wuTze nakleb dros 

saWiroebs, rac savsebiT dasaSvebia, Tu obieqtTa siTburi inercia didia 

da am drois ganmavlobaSi maTi temperatura ver aswrebs SesamCnev 

cvlilebas.  

nax. 1 - ze naCvenebia iseTi mowyobilobis sqema, romelic 

regulirebis sam obieqts emsaxureba. maTi temperaturis gadamwodebia _ 

 375



Termorezistorebi RK1-RK3, romlebic rigrigobiT uerTdeba 

Termoregulators releebis K2.1 – K4.1 kontaqtebis meSveobiT. 

gamosadegia praqtikulad yvela, samrewvelo Tu samoyvarulo damzadebis, 

sareleo gamosasvlelis mqone Termoregulatori, romelsac Seswevs 

temperaturaTa saWiro intervalSi muSaobis unari. 

 

nax. 1 

 

gadamwodebad SeiZleba gamoyenebul iqnes ara marto 

Termorezistorebi, aramed Termowyvilebi, winaRobis Termometrebi da 

specializirebuli mikrosqemebic ki.  

gadamwodebTan erTad, imave dros, K2.1 – K4.1 kontaqtebis meSveobiT 

xdeba cvalebadi rezistorebis R1-R3 gadarTva, romlebic aweseben 

stabilizaciis temperaturas TiToeuli obieqtisTvis. Tu gadamwodTa 

maxasiaTeblebi identuria, xolo yvela obieqtis temperatura erTnairi 

unda iyos, cvalebadi rezistorebis gadarTva aucilebeli araa. SeiZleba 

erTi davtovoT, romelic ukve Cayenebulia regulatorSi.  

imave releTa (K2.3 – K4.3) kontaqtebis kidev TiTo-TiTo jgufi 

gamiznulia Termoregulatoris gamosasvlelze damxsomebeli kondensa-

torebis C3-C5 mierTebisaTvis. Semsrulebeli reles K1 regulatorSi 

arsebuli Ruzis mdgomareobaze damokidebulebiT (is ki damokidebulia 

mocemul momentSi momsaxurebaSi myofi obieqtis faqtiur da mocemul 

temperaturas Soris arsebul Sefardebaze), Sesabamisi kondensatori 12 v-

mde iqneba damuxtuli an ganmuxtuli iqneba nulamde. rezistori R6 

zRudavs damuxtvis an ganmuxtvis dens.  
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Zabva kondensatorebidan miewodeba eleqtronul gasaRebs (tranzis-

torebs VT7-VT12), romlebic releebis K5-K7 meSveobiT marTaven Sesaba-

misi obieqtebis eleqtrogamaxureblebs. Suqdiodebi HL4-HL6 migvaniSneben 

gamaxureblebis CarTvaze.  

K2-K4 releebis mmarTveli impulsebis gamanawilebeli 

Sesrulebulia mikrosqemebze DD1 da DD2. sqemaze miTiTebuli R4 

rezistoris da C1 kondensatoris nominalebisas DD1 mikrosqemis 

elementebze awyobili generatoris impulsebis ganmeorebis periodi 6...8 

wm-is tolia. swored aseTi iqneba TiToeuli obieqtisaTvis gankuTvnili 

drois intervali. misi gazrda ar aris sasurveli, vinaidan temperaturis 

`gadasrolebi~ («забросы»)  gaizrdeba. xolo Tu periods SevamcirebT, 

maregulirebelma xelsawyom SesaZloa ver moaxdinos Secvlil 

temperaturaze reagireba. amomrTveli SA1 gankuTvnilia obieqtebis 

gadarTvis gaCerebisTvis, magaliTad xelsawyos muSaobis gaanalizebis an 

gaumarTaobis povnis aucileblobis SemTxvevaSi. DD2 mricxvelebis 

gamosasvlelebidan impulsebi VT1-VT6 tranzistorebze arsebuli 

gasaRebebis meSveobiT rig-rigobiT rTaven K2-K4 releebs da 

amavdroulad HL1-HL3 Suqdiodebs.  

releebi K2-K4 – gerkonis РЭС44, Sesruleba PC4.569.251. TiToeuli 

maTgani SeiZleba Seicvalos sami РЭС55А-Ti, Sesruleba PC4.569.600-01 an 

PC4.569.600-06, Tu maT gragnilebs paralelurad SevaerTebT. SeiZleba 

aseve sxva Sesaferisi releebis gamoyenebac, magram unda gvaxsovdes, rom 

kontaqtebs, makomutirebel gadamwodebs, unda hqondeT minimaluri 

winaRoba, raTa ar mcirdebоdes regulirebis sizuste.  

releebi K5-K7 _ РЭС22, Sesruleba РФС.523.023-01. gamaxureblebis 

did simZlavreze releebma unda marTon isini damatebiTi, magaliTad, 

Sesabamisi simZlavris mqone tiristoruli komutatorebis meSveobiT, 

romlebic awyobilia erT-erTi cnobili sqemis mixedviT.  

+12 voltis Zabvas iReben nebismieri wyarosagan, romelsac SeuZlia 

aucilebeli denis gacema (mas ZiriTadad xmaroben releebi K2-K7). ar 

Rirs amisaTvis sakuTriv Termoregulatoris kvebis wyaros gamoyeneba, 

Zabvis rxevebi, romlebic gamowveulia reles amoqmedebis momentSi 

xmarebadi denis mkveTri vardnebiT, aucileblad gaauareseben regu-

lirebis sizustes.  
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swori montaJis da wesivruli detalebis gamoyenebis SemTxvevaSi 

gamarTva daiyvaneba obieqtebis momsaxurebis sasurveli periodis 

dadgenamde, rac rezistoris R4 SerCeviT xdeba. regulirebadi obieqtebis 

raodenoba SeiZleba aTamde gaizardos, risTvisac unda amoqmeddes 

mikrosqemis DD2 Tavisufali gamosasvlelebi da saTanadod unda 

Seicvalos sxva kvanZebis raodenoba. avtoris msgavsi mowyobiloba 

gaxurebis rva zonaSi aregulirebs galxobili polipropilenis 

temperaturas. eqspluataciis ori wlis ganmavlobaSi mis muSaobas 

aranairi sayveduri ar gamouwvevia. 

Радио, 2004,  № 6, с. 44. 

 

118. Termostati skisTvis 

jinWaraSvili gvanca 

     futkarTa ojaxebis gamozamTrebisTvis aucilebelia skebSi 

dadebiTi temperaturis SenarCuneba. amas akeTeben 

eleqtrogamaxureblebis meSveobiT, romlebic aRWurvilia sxvadasxva 

saxis avtomaturi regulatorebiT. avtori gvTavazobs aseTi xelsawyos, 

misi azriT optimalur variants, romelic inarCunebs mocemul 

temperaturas sxva SemTxvevaSi misi mniSvnelobis gardauvali perioduli 

rxevebis gareSe. mis mier damzadebulma mowyobilobam ukve sami zamTari 

imuSava warmatebiT.  

 

SemoTavazebuli eleqtronuli Termostatebis umetesobis tipiuri 

struqtura aseTia: bogiri TermorezistoriT – gauTanxmoebis signalis 

gamaZlierebeli _ eleqtromeqanikuri rele sazRurblo elementis saxiT 

– gamaxurebeli. msgavsi xelsawyoebis mier uzrunvelyofili temperatura 

ar udris dayenebul mniSvnelobas, igi mudmivad irxeva mis garSemo 

ramodenime gradusis toli gaqanebiT. amis mizezebi principulad 

araacilebadia – sazRurblo elementis histerezisi, gamaxureblis da 

Termostabilizebadi garemos siTburi inercia.  

futkarTa ojaxebisaTvis mniSvnelovania ara marto dazamTrebis 

absoluturi temperatura, aramed misi mudmivobis done. swored 

temperaturis mkveTri da mudmivi rxevebia yvelaze damRupveli. amitom 

skebis TermostatirebisaTvis yvelaze ukeT gamosadegia e.w. izodromuli 
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regulatorebi, romlebSic gamaxureblebis simZlavre icvleba ara 

safexurebrivad, aramed uwyvetad. maT SeuZliaT mocemuli 

temperaturuli reJimis uzrunvelyofa Zalze mcire narCeni rxevebiT an 

saerTod maT gareSe.  

skisTvis gankuTvnili Termostatis eleqtronuli blokis sqema 

moyvanilia nax. 1-ze. sanimuSo Zabva 2,5 v, romelic stabilizebulia DA1 

mikrosqemiT, miewodeba ОУ-(operaciuli maZlierebeli-om)  DA2.1 da DA2.2-

is aramainvertirebel Sesasvlelebs.  

 

nax. 1 

 

om DA2.1-is uaryofiTi ukukavSiris wredSi CarTulia Termore-

zistori RK1 – winaRobis Termometris mimRebi П-1 (99,1±0,15 omi 0°С-ze, 

129,8±0,44 omi 100°С-ze). R5 rezistoriT SemosazRvrulia om-s gamomavali 

deni.  

vinaidan uaryofiTi ukukavSiri uzrunvelyofs om DA2.1-is 

Sesasvlelebze Zabvis mniSvnelobaTa tolobas, gamzomi bogiris 

disbalansis Zabva, romlis erT-erT mxares warmoadgens Termorezistori, 

modebulia maZliereblis Ssasvlelebze om DA2.2-ze. am maZliereblis 

gamomavali Zabva, davalebuli temperaturis mniSnelobis gadaxraze 

damokidebulebiT icvleba 0,8...11v-is sazRvrebSi. kondensatoris C1 

meSveobiT xdeba TviTaRgznebis Tavidan acileba.  

DA3 - integralur taimerze awyobilia marTkuTxa impulsebis 

generatori 4,7wm-is toli gameorebis periodiT, igi mocemulia R9C2 

wrediT. rezistori -R10 zRudavs mikrosqemis Sida wredebis meSveobiT, 

kondensatoris -C2 ganmuxtvis dens. impulsebi DA3-is gamosasvlelidan 

axdenen DA4- taimerze erTvibratoris gaSvebas. erTvibratoris impulsis 

xangrZlivoba udris C5- kondensatoris im Zabvamde damuxtvis 
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xangrZlivobas, romelic miwodebulia om DA2.2 gamosasvlelidan taimeris  

mexuTe gamomyvanze.    

mimdinare procesebis xasiaTs ilustrirebs drois diagramebi nax.2-

ze, sadac Zabvis aRniSvnebis indeqsebi Seesabameba DA4 taimeris 

gamomyvanTa nomrebs.  

amrigad, erTvibratoris impulsebis xangrZlivoba (minimaluri _ 

ganmeorebis periodiT 5%, maqsimaluri _ 97%) proporciulia 

temperaturis davalebulisgan gadaxrisa. amave sazRvrebSi izomeba gama-

xureblis saSualo simZlavre, romelic DA4-is gamosasvlelze dadebiTi 

Zabvisas CarTuli unda iyos, xolo nulovani Zabvisas _ gamorTuli.  

HL1-Suqdiodis daxmarebiT moxerxebulia Termostatis muSaobis 

gakontroleba.   

 

 

nax. 2 

 

stabilizaciis saWiro temperaturis dayenebisTvis (Cveulebriv 

skaSi uzrunvelyofili unda iqnes +12°C) saWiroa temperaturis gadam-

wodis (Termorezistoris RK1) da sanimuSo Termometris mgrZnobiare 

elementebis erTmaneTze mWidrod miWera da maTi damagreba am 

mdgomareobaSi, magaliTad webvadi lentis SemoxveviT. awyobil sistemas 

aTavseben mocemuli temperaturis wyalSi da cvladi R2 rezistoriT 

adgenen gamaxureblis mmarTveli impulsebis xangrZlivobas, romelic 

maTi ganmeorebis periodis naxevris tolia. wylis mcire, daaxloebiT 

0,5°C-iT gacivebis SemTxvevaSi impulsis xangrZlivoba unda aRwevdes 

TiTqmis periodis 100%-s, xolo aseTive gaxurebisas _ TiTqmis nulamde 
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unda mcirdebodes. impulsebis fardobiTi xangrZlivoba SeiZleba 

sakmarisi sizustiT dadgindes Suqdiodis naTebebis xasiaTis mixedviT.  

Termometris mimRebis П-1 winaRobis (aviaZravis zeTis temperaturis 

kontrolis sistemidan) nacvlad SeiZleba aseve winaRobis dadebiTi 

temperaturuli koeficientis mqone sxva Termorezistorebis gamoyeneba. 

sazomi xidis warmomqmneli R2-R7 rezistorebis nominalebi unda 

Seicvalos muSa temperaturaze Termorezistoris winaRobis proporciu-

lad.  

С2 da С5 kondensatorebi Termostabiluri unda iyos, magaliTad 

keramikuli nacrisferi, cisferi an lurji feris korpusebSi. xsenebuli 

kondensatorebis tevadoba erTnairi unda iyos. es unda gvaxsovdes, Tu 

saWiro gaxdeba impulsebis ganmeorebis sixSiris Secvla.  

imisaTvis, raTa aRmofxvril iqnes dabrkolebebi, romlebic 

warmoiSoba drois nebismier momentSi gamaxureblis mmarTveli 

simistoris CarTvisas, aRweril mowyobilobas SeiZleba daematos kvanZi, 

romelic `abams~ mmarTvel impulsebs Zabvis mier qselSi nulis 

mniSvnelobaze gadasvlis momentebTan. misi sqema naCvenebia nax. 3-ze. 

 

nax. 3 

 

U1 optronis gamomasxivebel diodebze cvalebadi Zabva miewodeba 

kvebis transformatoris meoradi gragnilidan. am Zabvis zusti 

mniSvneloba araa arsebiTi, magram R1 rezistoris winaRoba iseTi unda 

SeirCes, rom gamomasxivebeli diodebis wredSi arsebuli deni 

imyofebodes sqemaze miTiTebul sazRvrebSi. Zabvaze damokidebulia aseve 
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am rezistoris simZlavrec. R2 rezistoris nominalis SecvliT, 

SesaZlebelia formirebuli impulsebis xangrZlivobis regulireba. isini 

Cndebian kvanZis gamoasvlelze, rodesac   DD1.2-is meeqvse Sesasvlelze, 

maRali logikuri donis Zabvaa modebuli. 

Радио, 2005,  № 6, с. 40. 

 

119. 5/2×10 v. Zabvis dardamqmneli 

jinWaraSvili gvanca 

       nu iCqarebT signalebis mimReb/gadamcemis  mwyobridan 

gamosuli  RS232 interfeisiani mikrosqemebis 

(AXAX200,MAXAX20,MAXAX230,MAXAX232,MAXAX236-XAX238,MAXAX240-XAX244 da 

sxva analogiurebis)  gadagdebas. am mikrosqemebis SemadgenlobaSi Sedis 

rogorc gamaZlierebeli da mimRebi aseve gadasarTvel kondensatorebze  

erTpolaruli +5v-dan gardamqmneli, orpolarul 2X10v Zabvazet. Tu igi 

gamosworebadia, misi gamoyeneba davilad SesaZlebelia pirdapiri 

daniSnulebiT, aseTi gardamqmneli SesaZlebelia saWiro iyos, rodesac 

asawyobi mowyobilobis elwmentebis  umravlesobis kveba erTpolaruli 

5v-ia,nawili dabalsimZlavriani elementebisTvis ki saWiroa 2X10v Zabva. 

G 

nax. 1 

 

     gardamqmnelis sqema naCvenebia nax. 1-ze. igi awyobilia 

mikrosqema DD1‐is tipiur sqmaze, C1-C5 gare kondensatorebiT.gardaqmnis 

sixSire daaxlovbiT 100-khc-ia. mowyobilobis datvirTvis maxasiaTeblebi 

moyvanilia  
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Nnax. 2 

 

datvirTvis gareSe mowyobiloba 5...6ma dens moixmars, Tu yvela 

gamosasvlelis mixedviT deni gaizrdeba 7...8ma-mde,moxmarebuli deni 

gaizrdeba 35ma-mde, amasTan pulsaciis Zabva 10...15mv-is tolia. 

Mowyobiloba ar saWiroebs gamarTvas ,yveela detals 

calmxrivfolgirebul minateqstolitis plataze amontaJeben nax. 3. 

 

  

       N          nax. 3                 nax. 4 

 

nax. 4-ze mocemulia platis suraTi elemeentebiT. Pplata 

gaTvlilia zedapirze dasamontaJebeli eelementbisTvis.  

 K10‐17B  ,  K10‐47  tipis kondensatorebis Secvla sesaZlebelia 

analogiuri importulebiT. daSvebia Cveulebrivi montaJisTvil    DIP‐

korpusiani mikrosqemebis da kondensatorebis gamoyeneba , Tumca am 

SemTxvevaSi unda gaizardos. Analogiurad SeiZleba statiis dasawyisSi 

CamoTvlili mikrosqemebis gamoyeneba. Tu gardamqmnelis gamosasvleleebz   
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78L05 da  79L05 Zabvis stabilizatorebs CavrTavT , miviRebT orpolarul 

gardamqmnls 2X5  gamomavali stabiluri ZabviT. 

Радио, 2004,  №12, с.32. 

 

 

 

                                                                                  

 

 

   

 

                                                                                  

                                                                                  

120. kibis nakveTuris ganaTebis avtomaturi 

gamomrTveli 

redaqtorisagan 

mowyobiloba, romlis sqema naCvenebia nax. 1-ze, CarTavs ganaTebas 

kibis nakveTurze, masze gamomavali nebismieri karebis gaRebisas da 

gamorTavs mas raRac garkveuli drois gasvlis Semdeg, Tu ki yvela 

karebi daiketeba.  

 

 

nax. 1 
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sawyis mdgomareobaSi gerkonebis  SF1-SFn yvela kontaqti, romlebic 

karebebis CarCoebzea damagrebuli Sekrulia, rac gamowveulia maTTan 

axlos myofi mudmivi magnitebis zemoqmedebisagan. Aamitom DD1.2 

elementis gamosasvlelze logikuri dabali donea. C3  kondensatori 

damuxtulia kvebis wyaros Zabvamde. amitom DD1.4  elementis 

gamosasvlelzec dabali donea. VT1 tranzistori da VS1 trinistoric 

Caketilebia, amitom EL1 gamanaTebeli naTura ar anaTebs. 

Tu ki romelime karebs gavaRebT, maszed damagrebuli gerkonis 

kontaqtebi gaixsneba da C2 kondesatori daimuxteba R2 rezistoris 

gavliT, rac iwvevs gerkonis kontaqtebis gaTiSvisas warmoSobili 

xelSeSlis impulsebis CaxSobas. amisTanave  DD1.2 elementis 

gamosasvlelze arsebuli dabali logikuri done Seicvleba maRali 

logikuri doniT, rac gamoiwvevs C3 kondesatoris ganmuxtvas VD3 

diodis, R3 rezistorisa da DD1.2 elementis gamomavali wredis gavliT. 

amis Semdeg  DD1.4 elementis gamosasvlelze arsebuli dabali done 

gadaiqceva maRal doned, rac gamoiwvevs VT1 tranzistoris gaRebas, es ki 

Tavis mxriv gaaRebs VS1 trinistors da EL1 naTuris gaanaTebs.  

rodesac karebs daketaven da DD1.2 elementis gamosasvlelze done 

isev dabali gaxdeba, EL1 naTura raRac garkveuli drois ganmavlobaSi 

isev gaagrZelebs naTebas, vidre kondesatori C3 ar daimuxteba R4 

rezistoris gavliT. sqemaze miTiTebuli nominalebis SeTxvevaSi es dro 

daaxloebiT 20 wamis tolia, ris Semdegac mowyobiloba brundeba sawyis 

mdgomareobaSi da EL1 naTura Caqreba. 

VD1 dioduri bogiri aucilebelia imisTvis, rom VS1 trinistorSi 

gamavali deni iyos mxolod erTi mimarTulebis. R1, C1, VD2 wredi 

warmoadgens DD1 mikrosqemis kvebis kvanZs. K561ЛA7-is magivrad sqemaSi 

SeiZleba gamoyenebul iqnas K561LE5. 

mravali tipis gerkonis gamomyvanebi (maT Soris KЭM-1, KЭM-2) ar 

aris gaTvlili darCilvis proceduraze. amitom, SemaerTebeli gamtarebis 

izoliaciisagan gawmendili boloebs maTzed ubralod gadagraven da 

afiqsireben polivinilxloridis milis naWrebiT. Ggerkonis marTvisaTvis 

saWiro mudmivi magnitebi ki SeiZleba amoRebul iqnas karebebis 

urdulebisgan.  
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gerkonebis nacvlad SeiZleba gamoyenebul iqnas agreTve sxva 

kontaqturi gadamwodi, mag. mikrogadamrTvelebi П1M9-1T, MП1, MП3, MП5, 

MП10 Tu maT davayenebT iseTnairad, rom maTi kontaqtebi Seikvrebodnen 

karebis daketvisas da gaixsnebodnen karebis gaRebisas.     

wyaro:  Радио, 2003,  № 10, с. 44 

 

121. ganaTebis marTvis avtomati 

redaqtorisagan 

avtomatis sqema naCvenebia nax. 1-ze. Mmas rTaven jvriT aRniSnuli 

mavTulis ganaWerSi, romelic  EL1 naTuras aerTebs kedlis S1 

gamomrTvelTan. mowyobilobis marTvisTvis gamoyenebulia gerkoni SF1, 

romelic damagrebulia SenobaSi Semavali karebis CarCoze.  

 

 

nax. 1 

 

mudmivi magniti damagrebulia TviTon karebze iseTnairad, rom 

gerkonis kontaqtebi SeerTdes maSin, rodesac karebi daiketeba da 

gaiTiSos maSin, rodesac karebi gaiReba. 

     dauSvaT DD1.2 trigeri im mdgomareobaSia, rom mis me-12 

gamosasvlelze maRali donea. Aam SemTxvevaSi VT1 tranzistori 

gaRebulia. DA1 komutatoris marTvis wredis winaaRmdegoba minimaluria 
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(rac niSnavs imas, rom misi gamomavali wredi gawyvetilia) da  EL1 

naTura ar anaTebs. Tu ki SevcvliT trigeris mdgomareobas, rac 

gamoiwvevs mis gamosasvlelze dabali donis gaCenas, maSin tranzistori  

VT1 Caiketeba da komutatori Sekravs naTuris kvebis wreds. gamomdinare 

iqidan, rom DA1 komutatoris marTvis wredi C1 kondesatoriTaa 

daSuntebuli, amitom EL1 naTuris CarTvisas misi kvebis deni mdoreT 

izrdeba, rac zrdis misi muSaobis xangrZliobas. 

dauSvaT, roca karebi daketilia SF1 gerkoni Sekrulia da C6 

kondensatorze Zabva nulTan axlosaa. Kkarebis gaRebisas daiwyeba 

kondensatoris damuxtva da raRac drois gavlis Semdeg Zabva maszed 

miaRwevs DD1.1 trigeris amuSavebis zRurbls, ris Sedegadac mis me-2 

gamosasvlelze arsebuli dabali done Seicvleba maRali doniT. 

rodesac karebs daxuraven, kondesatori swrafad ganimuxteba gerkonis 

kontaqtiT, romlebis Sekvreba da trigeris gamosasvlelze done isev 

dabal gautoldeba. Ggerkonis kontaqtebis moklexniani gaTiSva, rac 

aucileblad Tana sdevs maT saboloo gaxsnas an SeerTebas (e. w. yanyali), 

ar uSllian xels avtomatis muSaobas radgan Zabva C6 kondensatorze ver 

aswrebs mniSvnelovnad Seicvalos. 

     radganac DD1.1 trigeri SeerTebulia DD1.2 trigeris Tvlis 

SesasvlelTan, amitom karebis yoveli gaReba iwvevs DD1.2 trigeris 

mdgomareobis cvlilebas, rac Tavis mxriv iwvevs VT1 tranzistorisa da 

DDA1 komutatoris mdgomareobebis cvlilebas. Tu SenobaSi Suqi 

gamorTuli iyo, is CairTveba, xolo Tu CarTli iyo, maSin gamoirTveba. 

Tu ki SemTxveviT moxdeba avtomatis normaluri muSaobis areva, igi 

SeiZleba martivad aRvadginoT karebis zedmeti CarTva gamorTviT.  

 387



 

Nnax. 2 

DD1 mikrosqemis kvebis Zabva miiReba VD2, VD3 diodebiT. igi 

stabilizirebulia VD1 stabilitroniT, sadac zedmet Zabvas axSobs R2 

rezistori. nax. 2-ze naCvenebia avtomatis gare xedi, romelic awyobilia 

plastmasis korpusSi zomebiT 30*55*18 mm.  

wyaro:  Радио, 2003,  № 10, с. 44 

 

122. sarCilavis sensoruli gamorTva kmJn 

mikrosqemebTan muSaobis dros 

redaqtorisagan 

     rogorc cnobilia veilian tranzistorebTan da 

komplementaruli metal-Jangeul-naxevargamtari (kmJn) struqturis 

mikrosqemebTan muSaobis dros xSirad warmoiSveba samrewvelo cvladi 

ZabviT kvebuli sarCilavis wveris maRal potencialTan dakavSirebuli 

problema, ramac SeiZleba daazianos aRniSnuli elementebi.   

Ees problema SeiZleba warmoiSvas imasTan dakavSirebiT, rom kmJn 

veiliani tranzistorebi da mikrosqemebi Zalzed mgrZnobiareni aris 

eleqtruli velebis mimarT. Yyvelaze metad saxifaToni aris is velebi, 

romlebic aRiZvrebian qseluri datvirTis Sedegad sarCilavis cvladi 

220 voltis mqone ZabviT kvebis SemTxvevaSi. aseTi velebiT zemoqmedebis 

Sedegad detali SeiZleba mwyobridan gamovides misi romelime 

gamomyvanis sarCilavis wverosTan mokle xniT mikarebis Sedegadac ki.  
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     radiosamoyvarulo literaturaSi zogjel Segvxvdeba am 

negatiur movlenasTan brZolis xerxebis arwera, da es brZola 

ZiriTadaT gamoixteba an TviTon sarCilavis gadakeTebaSi anda 

sarCilavis kvebis SemcirebaSi 12-40 voltamde. Yyvela es operacia 

SedarebiT Sromatevadia da garda amasTan mainc ver uzrunvelyofen 

detalis mwyobridan gamosvlis srul dacvas.N    

 
     Mmagram es problema SeiZleba gadawyvetil iqnas sxvagvarad. 

saxifaTo maRalZabviani qseluri aRZvrebis sruli Tavidan acilebisaTvis 

sakmarisia mikrosqemis gamomyvanis mirCilvis momentSi ubralod 

gamoiTiSos sarCilavi qselidan. nebismieri mikrosqemis an tranzistoris 

TviToeuli gamomyvanis darCilvis dro unda iyos rac SeiZleba mcire. 

amitom, ramodenime gamomyvanis darCilvis SemTxvevaSic ki qselidan 

gamorTuli sarCilavis wveri ver aswrebs gacivebas  ise, rom SeuZlebeli 

gaxdes xarisxiani darCilvis Sesruleba. amasTan, bunebrivia, rom maSin 

roca sarCilavi CaiSveba kanifolSi, an maszed Tavsdeba kala anda igi 

Tavsdeba dasadgamze ar unda dagvaviwydes misi CarTva qselSi. 

    nax. 1-ze naCvenebi mowyobilobis principuli sqema saSualebas 

gvaZlevs movaxdinoT sarCilavis CarTva/gamorTvis avtomatizacia 

sarCilavi samuSaoebis warmoebis dros. Ggamacxelebeli elementis 

komutacia warmoebs P1 eleqtromagnituri reles normalurad Sekruli 

kontaqtebiT. reles marTva xdeba d1, d2 sensoruli gadamwodebis 

daxmarebiT.  

     sawyis mdgomareobaSi logikuri DD1 elementis Sesasvlelze 

aris logikuri maRali donis potenciali, xolo mis gamosasvlelze ki 

dabali donis potenciali. tranzistori am SemTxvevaSi Caketilia da 

reles gragnilSi deni ar gadis, am SemTxvevaSi sarCilavi CarTulia 

cvladi denis wredSi. Tu ki TiTiT SevexebiT d1 da d2 eleqtrodebs 
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maSin MmaT Soris winaaRmdegoba Semcirdeba, DD1 invertoris Sesasvlel 

wredSi gamoiyofa dabali logikuri donis potenciali, da tranzistoris 

bazis wredSi dajdeba maRali potenciali. tranzistori  gaiReba, rele 

CairTveba da misi kontaqtebi gamorTaven sarCilavis gamacxelebeli 

elementis wreds. C1 kondensatori da R2 rezistori warmoqmnian filtrs, 

rac asrulebs qseluri aRZvrebis Tavidan moSorebis funqcias.  

     sensorad SeiZleba gamoyenebul iqnas ori kargad mokaluli 

spilenZis naWeri, romlebic damagrebulia sarCilavis saxeluris 

mosaxerxebel adgilas 3 mm-is manZilze erTmaneTisagan daSorebiT. maTi 

damagrebis wesi nebismieria da damokidebulia sarCilavis 

konstruqciisagan. mowyobilobis dafa unda ganlagdes calke plastmasis 

korpusSi, sensori unda SeerTdes platasTan ekranirebuli gamtaris 

daxmarebiT. amasTan gamtaris nawnuli unda SeerTdes sqemis saerTo 

gamtarTan. Ggamtarma xeli rom ar SeuSalos sarCilavi samuSaoebis 

Sesrulebis dros, is SeiZleba daexves sarCilavis saxelurs da 

damagrdes misi bolo izolentiT. 

     Eeleqtromagnitur reled SeiZleba gamoyenebul iqnas 

nebismieri rele, romelic saimedod muSaobs 9v Zabvaze (mag. REC-37), xolo 

sqemaze naCvenebi К176ЛА7 mikrosqemis nacvlad SeiZleba gamoyenebul 

iqnas sxva nebismieri mikrosqema kmJn-struqturiT, romelzedac SeiZleba 

invertoris ageba.  
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