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                       reziume                      

რეზიუმ ეSemuSavebulia -ebis axali struqtura, romelic 

danergili iqna energodeficituri momaragebis eqstremalur 

pirobebSi samuSaod. naSromSi moyvanilia da Sedarebulia Zabvis 

invertoris, (rogorc UPS -is erT – erTi bloki) ori tipi: 

marTkuTxa da sinusuri formis gamosasvleli ZabviT. marTkuTxa 

formis mqone gamosasvleli Zabvis invertorSi gamoyenebulia 

eleqtronuli bloki komutatoriT, romelsac gaaCnia Semdegi 

saxis funqcia: uzrunvelhyos gamosasvleli Zabvis formis 

ucvleloba datvirTvis (momxmareblis) aqtiur – tevaduri an 

induqciur – tevaduri xasiaTisas, gaakompensiros fantvis 

induqtivobisa da parazituli tevadobebis gavlena. am blokis 

gamoyenebiT miiRweva gamosasvleli Zabvis moqmedi mniSvnelobis 

ucvleloba, rogorc uqm svlaze, agreTve nominaluri 

simZlavriT datvirTvisas. naSromSi ganxilulia sakiTxebi, 

romlebic dakavSirebulia zemoT aRniSnuli invertoris 

gamoyenebaze ekonomiuri TvalsazrisiT.  

UPS

Sedarebulia -is invertirebis bloki, romelic agebulia 

ormagi maRalsixSiruli gardaqmnis meTodiT, romelsac 

gamosasvlelze gaaCnia maizolirebeltransformatoriani sinusis 

formiani gamosasvleli Zabva, invertoris blokTan, romelic 

agebulia erTmagi gardaqmniT, xolo gamosasvlelze 

gamoyenebulia dabalsixSiruli transformatori sinusuri 

formis gamosasvleli ZabviT. am ukanasknelis marTvisa da 

kontrolis bloki damzadebulia  -is firmis procesoriT. 

SemuSavebulia Zabvis bijur principze momuSave reguliatori 

(stabilizatori), SemdgomSi AVR, romlebSic sakomutacio 

elementad gamoiyeneba simistorebi. naSromSi moyvanilia 

gamoTvlis da qselTan SeTanxmebis meTodebi. 

UPS

ATMEL

sinistorebis samarTavad gamoiyeneba marTvisa da 

ukukavSiris bloki. aRsaniSnavia ukukavSiris blokis muSaobis 

principi, romelic uzrunvelhyofs simistorebis usafrTxo 

gadarTvas bijidan – bijze. 

4 



am mxriv zemoTaRniSnuli bloki am tipis mowyobilobebSi 

siaxles warmoadgens, misi gamoyenebiT miRweulia bijidan – 

bijze gadarTvisas gamosasvleli Zabvis xanmokle vardna, 

romelic ar aRemateba 4010 ,,T −=  mwm. 

praqtikulad SemuSavebulia samfaza Zarvis AVR, romelSic 

Zalovani nawili samfaza avtotransformatori bijebiT (ancapi) 

Sesrulebulia konstruqciulad erT magnitogamtarze, romelic 

praqtikaSi iSviaTad gamoiyeneba. ganxilulia Zabvis koreqtirebis 

aucileblobis sakiTxi dabalkosinusiani mowyobilobebisaTvis, 

rogorc erT – erTi saSualeba mowyobilobis kosinusis 

gasaumjobeseblad. 
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ნ ა ხ ა ზე ბი                 Sesavaliვ ა ლი 

nebismieri telesakomunikacio sistemis normaluri funq-

cionirebisaTvis saWiroa maTi garantirebuli energomomarageba 

xarisxiani elkvebiT. Tu gaviTvaliswinebT imasac, rom tele-

sakomunikacio sistemebSi sul ufro met gamoyenebas pouloben 

kompiuterebi da procesoruli sistemebi, maSin metad aqtualuri 

xdeba telesakomunikacio sistemebSi Semavali zemoaRniSnuli 

aparaturis garantirebuli kveba, anu uwyveti kvebis wyaroebiT 

(e.w. UPS) maTi AaRWurva. rogorc wesi, mZlavri stacionaluri 

telesakomunikacio sistemebiTavisTavad aRWurvilni arian 

elkvebis iseTi sistemebiT, rogoricaa saakumulatoro saamqro 

da dizel-generatorebi, Tu sxvadasxva saxis avtonomiuri kvebis 

danadgarebi (mzis batareebi, qaris generatorebi, mikrohesebi da 

sxv).  

 telesakomunikacio sistemebis iseTi nairsaxeobisaTvis, 

rogoricaa fiWuri kavSirgabmulobis sistemebi, radiosareleo 

xazebi da sxva, zemoaRniSnuli avtonomiuri elkvebis sistemebiT 

aRWurva dakavSirebulia did droiT da ekonomikur danaxar-

jebTan. gacilebiT ufro mizanSewonilia maTi aRWurva e.w. UPS-

ebiT.  

 telesakomunikacio sistemebis zemoxsenebuli uwyveti 

kvebis wyaroebiT aRWurvisas aucileblad unda iqnas gaTva-

liswinebuli saqarTvelos energosistemaSi arsebuli mdgoma-

reoba. igi ramdenadme mZimea, vidre msoflios ganviTarebul 

qveynebSi arsebuli zogadi situacia. aRsaniSnavia is faqtic, rom 

saqarTvelos zogierTi regioni mowyvetilia saerTo energo-

sistemas (mag. borjomi-axalcixis regioni). es damatebiT 

problemebs qmnis, kerZod Zabvisa da sixSiris arastabiluroba, 

Zabvis Zalzed farTo diapazonSi cvlileba da sxva. 

garda amisa, saqarTvelos energosistemaSi Zalze xSiria 

sistemis avariuli gamorTvebi, rac bevr SemTxvevaSi iwvevs 

sistemis nawilobriv, an mTlian ngrevas. xSirad avariebi 
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energosistemaSi ganpirobebulia moZvelebuli da amortizire-

buli eleqtrogadamcemi xazebisa da mowyiobilobebis gamo, 

meteorologiuri pirobebis gamo, bunebrivi kataklizmebisa da da 

qveyanaSi arsebuli rTuli ekonomikuri situaciis gamo. 

 telesakomunikacio sistemebis zemoaRniSnuli arasasurveli 

situaciis zegavleniT gamowveuli Sedegebisagan dasacavad 

aucilebeli xdeba martivi da efeqturi gamosavlis moZebna. erT-

erTi aseTi gamosavalia telesakomunikacio sistemebis SedarebiT 

iaffasiani e.w. OF-LINE tipis uwyveti kvebis wyaroebiT aRWurva, 

romlebic adaptirebulni iqnebian saqarTvelos enargosis-

temasTan. 

 kerZod, aRniSnul uwyvet kvebis wyaroebs unda SeeZloT 

Zabvis ararsebobis SemTxvevaSi xangrZlivi muSaoba avtonomiuri 

kvebidan, Sesasvleli Zabvis farTo diapazonSi cvlilebis 

SemTxvevaSi gamosasvleli parametrebis moTxovnili sizustiT 

uzrunvelyofa (Sesasvleli Zabvis koreqcia adgilobrivi situa-

ciis gaTvaliswinebiT),  qselSi sixSiris cvlilebisas avtonomi-

ur kvebaze gadasvla qselTan sinqronizebulad, e.w. civi startis 

funqciis uzrunvelyofa da sxv.  

 rogorc wesi, wamyvani sazRvargareTuli firmebis umetesi 

uwyveti kvebis wyaroebi ver akmayofileben zemoaRniSnul moT-

xovnebs, xolo specifikuri UPS - ebis Rirebuleba Cveulebriveb-

Tan  SedarebiT gacilebiT maRalia. garda amisa, maTi mwyobridan 

gamosvlis albaToba sakmaod maRalia, xolo remonti Zviri jde-

ba elementuri bazisa da Sesabamisi kvalifikaciuri personalis 

simciris gamo.  

 uywveti kvebis wyaroebis adaptacia saqarTvelos energosis-

temasTan gulisxmobs iseTi mowyobilobebis damzadeba-warmoebas, 

romelic gaiTvaliwinebs zemoaRniSnul garemoebebs. metad mniS-

vnelovania is faqtic, rom maTi Rirebuleba SedarebiT dabalia 

Sesabamis sazRvargareTul analogebze. 

msoflioSi cnobilma firmebma maT Soris rogoricaa IBM 

Caatares gamokvlevebi ramac aCvena, rom Cveulebriv personalur 
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kompiuters TveSi saSualod 120_jer uwevs eleqtro kvebis 

problemebTan Sejaxeba. am zemoqmedebebis Sedegebi sxvadasxva-

nairia - klaviaturis ubralo blokirebiT dawyebuli, monacemTa 

mTliani dakargviT da eleqtronuli komponentebis mwyobridan 

gamosvliT, damTavrebuli yan kep  Group jgufis monacemebis Tanax-

mad gamokiTxuli korporaciebis TiTqmis naxevrisaTvis eleqtru-

li kvebisgan gamowveuli mocdenebis Sedegad miRebuli zarali 

utoldeba 1000 amerikul dolars saaTSi, mxolod 9%_isTvis es 

danaxarji Seadgens 50000. cxadia rom biznesi sul ufro da 

ufro damokidebuli xdeba qselis eleqtruli kvebis xarisxze, 

romelic ukve ver arTmevs Tavs, Tavis amocanebs, miuxedavad 

Tanamedrove kompiuterebis SesaZleblobebis zrdis swrafi tem-

pisa sakmarisia kvebis wyveta wamis ramodenime meaTedis ganmavlo-

baSi da monacemebi SeiZleba dakarguli iqnas, gacilebiT ufro 

saxifaToa ukve Cawerili failebis an kidev uaresi, myar diskebze 

Cawerili mTeli informaciis dakargva, rac SesaZlebelia moxdes 

Tuki diskze Caweris dros aqvs kvebis wyvetas adgili. gansakuT-

rebiT daucvelni arian am TvalsazrisiT fail serverebi, romle-

bic mudmivad awarmoeben informaciis Cawera_wakiTxvas. samwuxa-

rod eleqtrul kvebasTan dakavSirebuli situaciis gamosworeba 

uaxloes momavalSi ar Cans. axali eleqtro sadguris eqspluata-

ciaSi Seyvanas sWirdeba saSualod aTi weliwadi, xolo atomuri 

energies da bunebrivi sawvavis problemebma SeaCeres am tipis 

axali sawarmoebis Seqmna. aSS-Si eleqtro uzrunvelyofis 

sistemis Seqmnaze gaweuli xarjebi erToblivi erovnuli Semosav-

lis 2,3%-idan daeca 1%-mde Cvens droSi.evropis zogierT regi-

onebSi energo momaragebis problemebi mwvavdeba, vinaidan eleq-

tro energiis momwodebeli atomuri eleqtro sadgurebi ixureba 

usafrTxoebis TvalsazrisiT anda modernizaciis mizniT. yoveli-

ve zemo aRniSnuli Seexeba saerTo energitikul situacias msof-

lioSi. gacilebiT ufro rTuli problemebis winaSe dgas saqar-

Tvelos energetikuli seqtori. eleqtro kvebis qselSi Sefer-

xebebis ricxvi Seudareblad didia saSualo msoflio an evro-
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pul maCvenebelze. yovelive es safrTxes uqmnis telesakomunika-

cio da orgteqnikis aramarto gamarTul muSaobas aramed funq-

cionirebasac. 

eleqtronul saukuneSi samwuxarod vawydebiT or winaaRmde-

gobas, pirveli: eleqtruli kvebis qsels ar SeuZlia mgrZnobiare 

eleqtronuli mowyobilebebisaTvis, sufTa stabiluri kvebis Zra-

vis mocema da meore: momxmarebels Tavad uwevs Tavisi mowyobi-

lobebis gamarTul mdgomareobaSi zrunva. msoflioSi cnobilma 

firmebma maT Soris rogoricaa IBM Caatares gamokvlevebi ramac 

aCvena, rom Cveulebriv personalur kompiuters TveSi saSualod 

120_jer uwevs eleqtro kvebis problemebTan Sejaxeba. am 

zemoqmedebebis Sedegebi sxvadasxvanairia - klaviaturis ubralo 

blokirebiT dawyebuli, monacemTa mTliani dakargviT da eleq-

tronuli komponentebis mwyobridan gamosvliT, damTavrebuli yan 

kep Group jgufis monacemebis Tanaxmad gamokiTxuli korpo-

raciebis TiTqmis naxevrisaTvis eleqtruli kvebisgan gamowveuli 

mocdenebis Sedegad miRebuli zarali utoldeba 1000amerikul 

dolars saaTSi, mxolod 9%_isTvis es danaxarji Seadgens 50000. 

cxadia rom biznesi sul  ufro da ufro damokidebuli xdeba 

qselis eleqtruli kvebis xarisxze, romelic ukve ver arTmevs 

Tavs, Tavis amocanebs, miuxedavad Tanamedrove kompiuterebis 

SesaZleblobebis zrdis swrafi tempisa sakmarisia kvebis wyveta 

wamis ramodenime meaTedis ganmavlobaSi da monacemebi SeiZleba 

dakarguli iqnas, gacilebiT ufro saxifaToa ukve Cawerili 

failebis an kidev uaresi, myar diskebze Cawerili mTeli 

informaciis dakargva, rac SesaZlebelia moxdes Tuki diskze 

Caweris dros aqvs kvebis wyvetas adgili. gansakuTrebiT 

daucvelni arian am TvalsazrisiT fail serverebi, romlebic 

mudmivad awarmoeben informaciis Cawera_wakiTxvas. samwuxarod 

eleqtrul kvebasTan dakavSirebuli situaciis gamosworeba 

uaxloes momavalSi ar Cans. axali eleqtro sadguris 

eqspluataciaSi Seyvanas sWirdeba saSualod aTi weliwadi, 

xolo atomuri energies da bunebrivi sawvavis problemebma 
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SeaCeres am tipis axali sawarmoebis Seqmna. aSS-Si eleqtro 

uzrunvelyofis sistemis Seqmnaze gaweuli xarjebi erToblivi 

erovnuli Semosavlis2,3%-idan daeca 1%-mde Cvens droSi.evropis 

zogierT regionebSi energo momaragebis problemebi mwvavdeba, 

vinaidan eleqtro energiis momwodebeli atomuri eleqtro 

sadgurebi ixureba usafrTxoebis TvalsazrisiT anda moderni-

zaciis mizniT. yovelive zemo aRniSnuli Seexeba saerTo energe-

tikul situacias msoflioSi. gacilebiT ufro rTuli prob-

lemebis winaSe dgas saqarTvelos energetikuli seqtori. eleq-

tro kvebis qselSi Seferxebebis ricxvi Seudareblad didia 

saSualo msoflio an evropul maCvenebelze. yovelive es saf-

rTxes uqmnis telesakomunikacioda orgteqnikis aramarto 

gamarTul muSaobas aramed funqcionirebasac.  

ganvixiloT eleqtruli kvebis qselSi SesaZlo xarvezebi 

da am xarvezebis mizezebi, Sedegebi. Zabvis vardna da Zbvis mcire 

droiani vardna eleqtruli kvebis yvelaze gavrcelebuli 

problemaa, romelic Seadgens qselSi arsebuli xelSeSlebis 

87%-s. mizezebi: Zabvis vardnebi gamowveulia mZlavri eleqt-

ronuli mowyobilobebis sastsrto doneebiT, dadablebuli Zabva 

aris agreTve eleqtro kvebis qselebisgadatvirTvis Sedegi, 

magaliTad: cxel dReebSi rodesac haeris kondencionerebis mier 

moxmarebuli energia aRwevs maqsimalur mniSvnelobas anda civ 

dReebSi rodesac bunebrivi airis miwodebasTan Cndeba prob-

lemebi da amis gamo eleqtro gamacxelebeli mowyobilobebis 

mier daxarjuli energies sidide mkveTrad izrdeba qselSi 

xSirad aqvs adgili Zabvis vardnas. Sedegebi: Zabvis vardnam 

SeiZleba gamoiqvios klaviaturis ';dakideba" sistemuri 

Seferxebebi rac saboloo jamSi mTavrdeba monacemTa dazianebiT 

an dakargviT. Zabvis vardna agreTve amcirebs eleqtruli mowyo-

bilobebis muSaobis efeqturobasa da sicocxlisunarianobas, es 

gansakuTrebiT Seexeba eleqtrul Zravebs. gaTiSvebi: qselSi 

Zabvis ararseboba. mizezebi: qselSi gadaWarbebuli energo mox-

mareba, mexis dacema, gadamcemi xazebis yinukiT dafarva, avtoka-
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tastrofebi, diversiuli aqtebi, romlebsac SeuZliaT energo 

uzrunvelyofis qselis sistemaSi seriozuli avariis gamowveva. 

Sedegrbi: mimdinare monacemebis dakargva operatiul da qeS- 

maxsovrobaSi, safailo sistemis struqturis SesaZlebeli dar-

Rveva, rasac mivyavarT diskze Cawerili informaciis mTlianad 

dakargvasTan. impulsuri gadaZabvebi: impulsuri gadaZabva es 

aris Zabvis myisieri da mniSvnelovani zrda. didi energiis mqone 

impulsuri gadaZabva aRwevs eleqtronul mowyobilobaSi da 

iwvevs dazianebas an mTlianad ngrevas. mizezebi: rogorc wesi 

impulsuri gadaZabva aRiZvreba eleqtrul gadamcm xazebTan 

axlos, Weqa quxilisgan gamowveuli eleqtruli ganmuxtvis 

Sedegad, agreTve gawyvetili eleqtro gadamcemi xaZis aRdgenis 

Semdeg Zabvis mowodebisas. Sedegebi: aparaturis katastrofuli 

daZianeba monacemTa dakargva. Zabvis naxtomiseburi amovardna, 

Zabvis naxtomi warmoadgens Zabvis xanmokle awevas, gomelis 

xangrZlivoba ar aRemateba wamis erT meoced nawils 1/20.  

mizezebi: orgteqnikasTan siaxloveSi momuSave mZlavri eleq-

truli Zravebis qselidan gamogTvis dros warmoSobili energiis 

siWarbe ifanteba eleqtrul qselSi. Sedegebi: kompiuterebis da 

sxva maRal mgrZnobiare teqnikis muSaoba gaTvaliswinebulia 

Zabvis gansazRvrul diapasonSi am diapazonidan nebismierma 

gadaxram SeiZleba zegavlena iqonios eleqtruli komponentebis 

muSaobaze da SeiZleba daazianos kidec isini. eleqtromagnituri 

da radio xmaurebi amaxinjeben qselis Zabvis sinusoidur sqemas. 

mizezebi: eleqtruli xmaurebi gamowveulia mravali faqtoriTa 

da movleniT, maT Soris Weqa-quxiliT, mZlavri datvirTvebis 

CarTviT, generetorebiT, radiogadamcemebiT, da samrewvelo mow-

yobilobebiT. Sedegebi:xmauri iwvevs aparaturis ara mdgrad 

muSaobas, agreTve informaciis nawilobriv dakargvas.  

 telesakomunikacio sistemebis iseTi nairsaxeobisaTvis, ro-

goricaa fiWuri kavSirgabmulobis sistemebi, radiosareleo xa-

zebi da sxva, zemoaRniSnuli avtonomiuri elkvebis sistemebiT 
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aRWurva dakavSirebulia did droiT da ekonomikur danaxarje-

bTan. gacilebiT ufro mizanSewonilia maTi aRWurva e.w. UPS-ebiT.  

 telesakomunikacio sistemebis zemoxsenebuli uwyveti kve-

bis wyaroebiT aRWurvisas aucileblad unda iqnas gaTvalis-

winebuli saqarTvelos energosistemaSi arsebuli mdgomareoba. 

igi ramdenadme mZimea, vidre msoflios ganviTarebul qveynebSi 

arsebuli zogadi situacia. aRsaniSnavia is faqtic, rom saqar-

Tvelos zogierTi regioni mowyvetilia saerTo energosistemas 

(mag. borjomi-axalcixis regioni). es damatebiT problemebs qmnis, 

kerZod Zabvisa da sixSiris arastabiluroba, Zabvis Zalzed 

farTo diapazonSi cvlileba da sxva. 

garda amisa, saqarTvelos energosistemaSi Zalze xSiria 

sistemis avariuli gamorTvebi, rac bevr SemTxvevaSi iwvevs 

sistemis nawilobriv, an mTlian ngrevas. xSirad avariebi energo-

sistemaSi ganpirobebulia moZvelebuli da amortizirebuli 

eleqtrogadamcemi xazebisa da mowyiobilobebis gamo, meteo-

rologiuri pirobebis gamo, bunebrivi kataklizmebisa da da 

qveyanaSi arsebuli rTuli ekonomikuri situaciis gamo. 

 telesakomunikacio sistemebis zemoaRniSnuli arasasurveli 

situaciis zegavleniT gamowveuli Sedegebisagan dasacavad auci-

lebeli xdeba martivi da efeqturi gamosavlis moZebna. erT-erTi 

aseTi gamosavalia telesakomunikacio sistemebis SedarebiT iaf-

fasiani e.w. OF-LINE tipis uwyveti kvebis wyaroebiT aRWurva, 

romlebic adaptirebulni iqnebian saqarTvelos enargosis-

temasTan. 

 kerZod, aRniSnul uwyvet kvebis wyaroebs unda SeeZloT 

Zabvis ararsebobis SemTxvevaSi xangrZlivi muSaoba avtonomiuri 

kvebidan, Sesasvleli Zabvis farTo diapazonSi cvlilebis 

SemTxvevaSi gamosasvleli parametrebis moTxovnili sizustiT 

uzrunvelyofa (Sesasvleli Zabvis koreqcia adgilobrivi situa-

ciis gaTvaliswinebiT), qselSi sixSiris cvlilebisas avtonomi-

ur kvebaze gadasvla qselTan sinqronizebulad, e.w. civi startis 

funqciis uzrunvelyofa da sxv.  
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 rogorc wesi, wamyvani sazRvargareTuli firmebis umetesi 

uwyveti kvebis wyaroebi ver akmayofileben zemoaRniSnul moT-

xovnebs, xolo specifikuri UPS - ebis Rirebuleba Cveulebriveb-

Tan  SedarebiT gacilebiT maRalia. garda amisa, maTi mwyobridan 

gamosvlis albaToba sakmaod maRalia, xolo remonti Zviri 

jdeba elementuri bazisa da Sesabamisi kvalifikaciuri perso-

nalis simciris gamo.  

 uywveti kvebis wyaroebis adaptacia saqarTvelos energo-

sistemasTan gulisxmobs iseTi mowyobilobebis damzadeba-war-

moebas, romelic gaiTvaliwinebs zemoaRniSnul garemoebebs. 

metad mniSvnelovania is faqtic, rom maTi Rirebuleba SedarebiT 

dabalia Sesabamis sazRvargareTul analogebze. 
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1. ლიტერა ტურის მ იმოხილვ ა  

Tavi I 

uwyveti kvebis wyaroebis klasifikacia da 

SedarebiTi analizi 

 

1.1 ra aris uwveti kvebis wyaro 

 

es aris mowyobiloba romelic moTavsebulia kvebis wyarosa 

da aparaturas Soris da icavs mas Semdegi faqtorebisagan: 

1. denis Sewyveta; 

2. Zabvis TamaSi; 

3. eleqtro-magnituri an radio talRebis interferenciiT 

gamowveuli xmauriebisagan. 

 

1.2 klasifikacia 

 

1 sarezervo stand-by. 

2. line inetractive: a) kaskaduri, sufTa sinusoida; b) kaskaduri, 

miaxloebiTi sinusoida; 

       3. ups ormagi gardamqmneliT :  

 

1.2.1. sarezervo (stand- by) 

Off-line tipis uwyveti kvebis wyaroebi  
 

am tipis uwyveti kvebis wyaroebis gamoyenebisas aparatura 

ikvebeba pirdapir xazidan, rogorc Qwesi xmaurCamxSobi filtris 

gavliT, am filtrebis rols asruleben mag: ferorezonansuli 

transformatorebi. denis SewyvetasTan erTad  datvirTva 

gadadis sarezervo kvebaze inventorisgan, romelic Tavis mxriv 

ikvebeba akumulatorisgan. 
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aseTi uwyveti kvebis wyaroebi SedarebiT iafi da ubraloa. 

gamoiyeneba ZiriTadad personaluri kompiuterebis, saofise ats-

ebis, saxlis video-audio teqnikis dasacavad. 

ZiriTadi parametrebi, romelTac unda mieqces yuradReba 

SeZenisas, aris simZlavre, Semavali Zabvis diapazoni, sarezervo 

dro da akumulatorze gadasvlis dro. 

G gasagebia, rom rac ufro didia sarezervo dro, miT ufro 

kargia. uwyveti kvebis wyaroebi unda  SerCeul iqnas simZlavris 

garkveuli maragiT, ase magaliTad,  zogierTi mwarmoebeli 

sarezervo dros miuTiTebs ara 100%-iani datvirTvisaTvis, aramed 

standartisaTvis, mag: kompiuteri 15 diuimiani monitoriTa da 

Pentium-is tipis procesoriT.   

rac Seexeba Semavali Zabvis diapazons, rac ufro farToa 

igi, miT ufro iSviaTad mouwevs ups-s sarezervo kvebaze 

gadasvla im SemTxvevaSi, roca Semavali Zabva arastabiluria. Tu 

Zabva gacda diapazonis sazRvrebs, aparatura mwyobridan gamova. 

sarezervo kvebaze gadasvlis dro agreTve mniSvnelovani 

parametria, dReisaTvis cnobil uwyveti kvebis wyaroebSi es dro 

Seadgens 2-4 miliwams da zog SemTxvevaSi 10 mwm-s udris.  

Tanamedrove aparatura ki 100 mwm-s Tavisuflad uZlebs. 

 A agreTve unda aRiniSnos uwyveti kvebis wyaroebis 

SesaZleblobebi StatgareSe situaciebSi. rogorc wesi am tipis 

uwyveti kvebis wyaroebi aRWurvilia ubralo indikatoriT, 

romelic gviCvenebs uwyveti kvebis wyaroebis muSaobisa da 

akumulatoris mdgomareobas Zabvis vardnisas uwyveti kvebis 

wyaro gamoscems  bgeriT signals. Aanalogiurad igi gviCvenebs, 

rom sarezervo dro iwureba an akumulatori gamosacvlelia.  

sainteresoa e.w. “civi startis” funqcia; Tu saswrafod dag-

WirdaT raime failis kopireba disketaze an elfostis gagzavna, 

Zabva qselSi ki am dros davarda. Ees funqcia aqvs Semdegi 

kompaniebis ups-ebs: Patriot, PW 3115, Pulsar Ellipse da Powercom UPS 
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Tavi II 

On - line tipis uwyveti kvebis wyaroebi 
2.1. sinusoidaluri uwyveti kvebis wyaroebi   

( line interactive ups) 

2.1.2 Ups ormagi gardaqmniT  

(on-line) 

am tipis uwyveti kvebis wyaroebis moqmedebis principi 

SemdegSi mdgomareobs: Semavali cvladi Zabva gammarTvelis 

saSualebiT gardaiqmneba mudmiv Zabvad, Semdeg ki inventoriT 

isev cvaladi gaxdeba. Semavali Zabvis didi gadaxrebis drosac 

ki ups agrZelebs aparaturis kvebas stabiluri ZabviT. Aam tipis 

ups is ZiriTadi ganmasxvavebeli isaa, rom inventori 

mimdevrobiTaa mierTebuli kvebis ZiriTad wyarosTan da 

yovelTvis CarTul mdgomareobaSia. Zabvis Sewyvetisas igi 

akumulatoris kvebaze gadadis. aqedan gamomdinare aseTi sqemis 

gamoyenebisas sarezervo kvebaze gadasvlis drois cneba 

ubralod ar arsebobs.  

mocemuli tipis uwyveti kvebis wyaroebisaTvis udidesi 

mniSvneloba eniWeba Semdeg faqtorebs: Semavali Zabvis diapazoni, 

margi qmedebis koeficienti (mqk), simZlavris koeficienti, (sk) 

gamomavali Zabvis stabiluroba. 

SevaCeroT yuradReba sk-ze, igi axasiaTebs Tu ramdenad 

Tanabrad moixmars aparatura simZlavres. Dda damokidebulia 

densa da Zabvas Soris wanacvlebis fazis sidideze, rac ufro 

didia es faza, miT ufro mcirdeba sk . misaRebia roca sk-s 

mniSvneloba ara nakleb 0.95-ia. (sk-s koreqtirebis aqtiuri da 

pasiuri xerxi).  

am tipis uwyveti kvebis wyaroebi arsebobs rogorc 

samontaJo, ise kaskaduri.SevaCeroT Cveni yuradReba mqk-ze, 

romelic asaxavs mowyobilobis muSaobis efeqturobas. Eenergia 

romelsac ar moixmars datvirTva, siTbos saxiT gaifanteba. rac 

ufro meti energia gaifanteba, miT ufro cudia akumulatoris 
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muSaobis temperaturuli reJimi. mqk-is gasazrdelad daamuSaves 

specialuri teqnologiebi, romlebic saSualebas aZlevs uwyveti 

kvebis wyaros imuSaos ekonomiur reJimSi. es reJimi gamoiyeneba im 

regionebSi, sadac eleqtro qselebi maRali xarisxisaa, 

saqarTvelosaTvis es reJimi rogorc wesi miuRebelia. 

 On-Line  tipis uwyveti kvebis wyaros struqturuli sqema 

naCvenebia nax. 2.1-ze. 

 

  
filtri 

 

 

 

 

 

 

 

 

 

 

 

 

  

nax. 2.1 On-Line tipis uwyveti kvebis wyaros 

struqturuli blok-sqema 

 
 
 
 
 
 
 
 
 
 
 
 
 

kvebis 

bloki 

akumulat.

batarea 

 
invertori 

marTvisa da 
kontrolis 

bloki 

Bypass qseli

edatvirTvaz

baipasi
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Tavi III 
 

Off-Line tipis uwyveti kvebis wyaroebi  
 

am tipis uwyveti kvebis wyaroebi gamoiyeneba saxlis 

kompiuterebis sadgurebis ofisebisa da serverebis dasacavad, 

anu maTTvis, visTvisac miwodebuli Zabvis xarisxs ara aqvs  

gadamwyveti mniSvneloba.  

im SemTxvevebSi, roca adgili aqvs Semavali Zabvis xSirsa da 

mniSvnelovan cvalebadobas, diapazonis gazrdas udidesi 

mniSvneloba eniWeba. A am tipis ups-ebSi diapazonis gazrdis 

saSualebas gvaZlevs specialuri kvanZebi, e.w. busterebi (booster), 

trimerebi (trimmer), ferorezonansuli transformatorebi. 

B busteris daniSnulebaa gazardos Semavali dabali Zabva, 

trimeris funqcia ki sapirispiroa – maRali Semavali Zabva 

Seamciros. 

Semavali Zabvis yvelaze farTo diapazoni (-30%-dan +20%-mde) 

gaaCnia Semdegi firmebis produqcias:  Back-UPS AVR,  Back-UPS PRO ,   

APCInvensys, PW 5105 romlebic  didad ar gansxvavdebian King-A, 

Black Knight, Powercom Neuhaus, Smart-Line, agreTve Mmatch lite (IMV), 

PowerES (Opti-UPS) firmebis uwyveti kvebis wyaroebisagan. 

Semavali Zabvis yvelaze viwro diapazoni gaaCnia UPS Pulsar 

Ellipse Premium (MGE). 

Y yvela zemoTaRniSnul uwyveti kvebis wyaroSi (garda Back 

UPS AVR, Pulsar Ellipse Premium, & Smart-Line) gaTvaliswinebulia 

Semavali Zabvis diapazonis gafarToebis SesaZlebloba.  

Off-line tipis uwyveti kvebis wyaros sistemis CarTvis 

zogadi struqturuli sqema naCvenebia nax.3.1-ze 

A aRsaniSnavia agreTve is faqti, rom mocemuli kategoriis 

ups-ebs aqvT metad saintereso funqcia, romelic saSualebas 

gvaZlevs davicvaT xmaurisagan da Zabvis vardnisagan rogorc 

satelefono  aseve  lokaluri gamoTvliTi qselebi. 
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nax. 3.1. Off-line tipis uwyveti kvebis wyaros sistemis  

CarTvis zogadi struqturuli sqema 

 

3.1. kaskaduri, sufTa sinusoida 

(line interactive UPS) 

 

mocemuli modelebi simZlavriT 300-700 va gamoiyeneba im 

aparaturisaTvis, romelic ufro mgrZnobiarea kvebis xarisxi-

sadmi, mag: serverebi, an samuSao sadgurTa jgufebi. sinusoiduri 

Zabvis maRali xarisxi miRweulia kargi xarisxis inventoris 

saSualebiT.   

pirvel rigSi unda gamovyoT mowyobilobebi Semavali Zabvis 

farTo diapazoniT,  

erT-erTi ganmasxvavebeli funqcia romelic aqvT am tipis 

uwyveti kvebis wyaroebs aris meqanikuri an avtomaturi "baipasi". 

Mmisi daniSnulebaa miawodos datvirTvas gafiltruli Zabva, ups-

is mwyobridan gamosvlis SemTxvevaSi. (By pass functions). 

A agreTve aseT uwyveti kvebis wyaroebSi gaTvaliswinebulia 

damatebiTi modulebis mierTeba, rac iZleva saSualebas 

kvebis 
ZiriTadi 
sistema 

 

akumulatorebis 
batarea 

  
ZiriTadi datvirTva 
sistema 

20 



gavzardoT sarezervo dro ramdenime saaTamde. unda aRiniSnos, 

rom yvela line interactive UPS  gankuTvnilia samontaJod, SemoklebiT 

maT uwodeben rack mount (RM), an ubralod Rack.imis gamo, es UPS  -

ebi SedarebiT nakleb adgils ikavebs, maTi fasic ufro maRalia.  

Aam tipis ups-ebisaTvis Zalzed mniSvnelovania zoma, ufro 

swored simaRle, romelic gaizomeba erTeulebSi U. saerTod 

uwyveti kvebis wyaroebi   simZlavriT 1 kv.a-mde 2u simaRlisaa. 

uwyveti kvebis wyaros blok-sqema naCvenebia nax. 3.2-ze 

        
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
filtri 

dasamuxti 
mowyobilo

ba 

akumulat.

batarea 

 
invertori 

marTvisa da 
kontrolis 

bloki 

 qseli

edatvirTvaz

bloki komutaciis

 
 

nax. 3.2. sistemis zogadi blok-sqema 
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Tavi IV 

 

uwyveti kvebis wyaroebi koreqtorebiT 
 

uwyveti kvebis wyaroebis simZlavris koeficientis koreqto-

ris praqtikuli realizaciisaTvis ganvixiloT UC3875 saxelwo-

debis qveS gaerTianebuli mikrosqemebis ojaxi, romelTa saSua-

lebiTac xorcieldeba uwyveti kvebis wyaroebis gammarTvelebisa-

Tvis simZlavris koeficientis koreqcia. es mikroCipebi ZiriTa-

dad asruleben maRalsixSiruli gardaqmnis wredebis kontrols.  

  

saerTo aRwera. 

 

UC3875 saxelwodebis qveS gaerTianebuli mikrosqemebis 

ojaxi marTvas axorcielebs mZlavri bogiruli kaskadiT, fazaze 

bogiris erTi nawilis gadarTvis momentis ZvriT meoris mimarT. 

gamoiyeneba Sim-modelacia, rezonansul meTodebTan erTad nulo-

vani Zabvisas gadarTviT maRal sixSireebze meoradi kvebis way-

ros 413M efeqturobis asamaRleblad. am ojaxis mikro sqemebi 

SeiZleba gamoyenebul iqnas UBM-s marTvis sqemebSi ukukavSiriT, 

gogorc Zabvaze aseve denze da gaaCniaT denuri damcvelis sqema. 

programirebuli droebiTi Seferxebebis uzrunvelyofa xdeba, 

rom Caisvas akrZaluli dro yoveli gamosasvleli kaskadis 

CarTvisas. es Seherxeba uzrunvelyofs dros rezonansul reJimSi 

muSaobisaTvis da yoveli da yoveli wyvili gamosasvlelisaTvis  

aris damoukideblad marTvadi. generators SeuZlia muSaoba 

sixSireebze umetes 2 mhc-sa, Tumca gadarTvis praqtikuli sixSi-

rea daaxloebiT 1 mhc. standartul reJimSi Tavisufali rxevebis 

damatebiT CLS gamoyvanis meSveobiT SeiZleba generatoris sin-

qronizacia garegani signaliT an erToblivi SeerTebisas me-5 

mikro sqemamde SeiZleba miviRoT samuSao sixSire, romelic 

ganisazRvreba yvelaze swrafi xelsawyoTi. erT-erTi dacvis 

Tavisebureba-es aris blokireba kvebis dadablebis dros, 
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domelic ikavebs yvela gamosasvlels aqtiur mdgomareobaSi 

dabal donemde, sanam kvebis Zabva ar miaRwevs 1075B sadidis 

zRvars. denis dacvis sqema ganaxorcielebs ganmeorebiT amoqme-

debas mTliani periodis damTavrebisas.  

damatebiTi Taviseburebebi: Secdomebis gamaZlierebeli 

gatarebis zoliT umetes 7MGA. dasayrdeni Zabvis wyaroa 5B, 

funqcia rbili aSveba aregulirebs Zabvis generators da gadax-

ris kompensaciis sqemas. es mowyobilobebi sruldeba korpusebSi 

DIP-20, SOIC-2B damatebiTi gamomyvanebiT GND siTbos miyvanisTvis 

da mZlavri plastmasis korpusSi PLCE-28.                                       

parametrebis da reJimebis maqsimaluri mniSvneloba. 

- kvebis Zabva (VcVn)    -    20B 

- gamomavali deni gamomdinare an Semdinare mudmivi -…..0,5A  

- kristalis muSaobis temperatura – 1500 C; 

- temperaturis Senaxvis diapazoni (-65-dan +150-mde); 

- maqsimaluri temperatura 3000 C. 

SeniSvnebi: 

gamomyvanebis numeracia korpusisaTvis DIP-20 

(yvela Zabva miTiTebulia miwasTan mimarTebaSi) 

deni, Semaval mowyobilobebSi iTvleba dadebiTad, gamoma-

valSi – ki uaryofiTad 

SeniSvna: 

1. fazuri Zvra procentebSi (100%=1800) ganisazRvreba 

rogorc %
Tϕ

θ 200
=  sadac  θ −fazuri Zvra,  ϕ  da T  naCvenebia 

fazuri Zvrisas ϕ -gamosasvlelis Seyovneba. 

2. Seferxebis dro ganisazRvreba rogorc ϕ =T(1/2-PC) sadac 

T naCvenebia PUC-1-ze 

3. nulovani fazuri Zvris Zabvas gaaCnia temperaturuli 

koeficienti daaxloebiT _2MB/C 

4. Seferxebis dro SeiZleba dadgindes 7,15, momWerebis, 

rezistoris gavliT, miwasTan SeerTebiT. 
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   yvela Zabva gazomilia GND-sTan mimarTebiT sixSiris 

 momcemi kondesatori gamosasvlelze 16, maSuntirebeli kondesa-

tori 1, kondensatori gamosasvlelebze   11 da 18 unda iyos 

uSualod dakavSirebuli signaluri miwis gamosasvlelis axlos. 

PGND (mZlavri miwa) 

       gamosasvleli unda mzaddebodes keramikuli kondensato-

riT, mZlavri miwis  (dakavSirebuli gamosasvlelTan PGND ) didi 

tevadobis eleqtrolituri kondensatori unda iyos am keramikul 

kondensatorTan CarTuli. mZlavri da signaluri miwa SeiZleba 

iyos SeerTebuli erT wertilSi, rom optimizireba gaukeTdes 

xmauris CaxSobas da mudmivi denis Zabvis vardnac Semcirdes.  

VC (gamosasvleli gasaRebebis kvebis Zabva).  

am gamosasvlelidan ikvebebian mZlavri maformireblebi da 

maTTan dakavSirebuli Serevis sqemebi. normaluri muSaobisTvis 

aucilebelia SeerTdes gamosasvleli VC  stabiluri Zabvis way-

rosTan romlis sidide 3 voltze metia, an ukeTesia Tu daaxloe-

biT 12 voltia. es gamosasvleli unda uerTdebodes uSualod 

PGND-gamosasvlels. kondensators dabali eqvivalenturi winaRo-

biT da induqciurobiT.                   

am gamosasvlelidan ikvebebian mikrosqemis logikuri da 

analogiuri nawilebi, romlebic uSualod ar arian dakavSire-

bulni mZlavri gamosasvleli maformireblebis muSaobasTan. 

normaluri muSaobisaTvis aucilebelia SeerTdes gamosasvleli 

Vcc stabiluri Zabvis wyarosTan, romlis sididea daaxloebiT 12 

volti. sanam Zabva Vcc ar gadaaWarbebs zeda, zRvrul Zabvas 

"kvebis dawevisas blokirebis sqema" sqemis yvela funqcionaluri 

blokebi imyofebian gamorTul mdgomareobaSi, rom uzrunvelyon 

TavianTi funqciebis swori Sesruleba. es gamosasvleli unda 

SeerTdes uSualod gamosasvlel GND-sTan kondensatorisagan, 

dabali eqvivalenturi mimdevrobiTi winaRobiTa da induqciu-

robiT.  

SeniSvna: 
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- roca Zabva Vcc aWarbebs zeda zRvrul Zabvas, sqemebi 

blokirebis kvebis Semcirebisas, kvebis deni Icc izrdeba 

daaxloebiT 100 mkamperidan 20 mkamperamde Tu mikrosqema UC1875-

is gamosasvlelebTan ar adis CarTuli kondensatori sakmarisi 

tevadobiT, is SeiZleba kvlav moxvdes blokirebis mdgomareo-

baSi. RCgeneratoris saxSiris dayeneba.  

rezistori da kondensatori CarTuli RC gamosasvlelTan 

GND-sTan, daayeneben generetoris sixSires Semdegi 

damokidebulebis Tanaxmad: CLS taqturi impulsebis gamosasvleli. 

-sinqronizaciis Sesavali.  

roca es gamosasvleli gamoiyeneba rogorc gamosasvleli 

is ozrunvelyofs taqturi impulsebis gamosasvlels, xolo 

rogorc Sesasvleli, is uzrunvelyofs sinqronizaciis impul-

sebis Sesvlas. damdenime mikro sqema UC3875 is gamoyenebisas, 

yovelTvis Sinagani generatoriT, isini erTad SeiZleba dakavSir-

des CLS gamosasvleliT da am mikro sqemidan yvelaze swrafi 

generatoriT sinqronizirebuli. aseve CLSgamosasvleli SeiZleba 

gamoyenebul iqnas mikrosqemebis sinqronizaciisaTvis garegani 

taqturi sixSiriT, Tu gare signals gaaCnia umetesad maRali 

sixSire Sinagagani generatoris sixSirea, raTa minimizireba 

gavukeToT taqtikuri impulsis signals, am gamosasvlels 

SeiZleba saWiro gaxdes mivuerToT rezistori.  

SLP (xerxiseburi Zabvis daxrilis dayeneba, xerxiseburi 

Zabvis daxrilis kompensacia) rezistori CarTuli am gamosasv-

lelsa da Vcc-s Soris, daayenebs dens, romelic gamoiyeneba 

xerxiseburi Zabvis generaciisaTvis. am rezistoris mierTeba 

mudmivi denis Sesasvlel Zabvis wyarosTan uzrunvelyofs Zabvaze 

ukukavSirs.  

impulsuri kompresatoris Sesasvlels. aucilebelia miuer-

Tdes kondensatori RMP RMP (xerxiseburi Zabvis Sesasvleli) es 

gamosasvleli warmoadgens ganiv gamosasvlelidan GND-sTan. 

xerxiseburi Zabvis daxrili am gamosasvlelze: 
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garegani komponentebis raodenoba denze ukukavSiriT 

muSaobis reJimSi, xdeba minimaluri, roca es gamosasvleli 

uzrunvelyofs xerxiseburi Zabvis daxrilobas kompensacias. 

vinaidan Sesasvlel RMP-sa da ganic impulsur WUM-komparators 

Soris arsebobs Serevis Zabva toli1,3 voltis, Secdomebis 

gamaZlierebelma gamosasvlelma Zabvam ar unda gadaaWarbos 

xerxiseburi Zabvis efeqtur mniSvnelobas da samuSao ciklis 

xangrZlivobis fiqsacia advilad aRwevs Sesabamis mniSvnelobebs. 

- CMP (Secdomebis gamaZlierebeli gamosasvleli) 

Secdomebis gamaZlierebeli warmoadgens sqemis nawils, 

ukukavSiris ZabviT.Secdomebis gamaZliereblis gamosasvleli 

Zavvis donis Semcireba 1voltit iwvevs nulovan fazur Zvras. 

vinaidan Secdomebis gamaZlierebels  gaaCnia Sesabamisad dabali 

datvirTvis Tviseba misi gamosasvlelidan SeiZleba iyos 

CaxSobili wyaros sagnaliT, sakmaod dabali impulsiT.  

es gamosasvleli saerTod erTdeba sayrdeni Zabvis 

wyarosTan, kvebis wyaros gamosasvleli Zabvis Sesadareblad EA 

gamosasvlelze miwodebulTan. SS(gamosasvleli rbili gaSvebis 

funqciis uzrunvelyofisaTvis) 

sanam Zabva Vcc zRvrul Zabvas kvebis Semcirebisas blo-

kirebis sqemebi gamosasvlelze kavdeba miwis potenciali, roca 

Vcc Zabva aRwevs Tavis nominalur mniSvnelobas gamosasvlelze  

potenciali aiwevs Zabvamde 4,8 volti, Sinagani denis wyaros 

daxmarebiT, domelic tolia 9 mkamp-is. Secdomis signalis 

gamoCenisas denze ukukavSirisgan potenciali gamosasvlelze 

daiwevs miwis potencialamde., xolo xerxiseburi Zabvis gaqneva 

aRwevs 4,8 volts., Tu Secdomis signali  warmoiSveba Rbili 

gaSvebis funqciis dros, gamosasvlelebi saswrafod gamoirTveba, 

gamosasvlelebze tevadoba mTlianad unda daimuxtos, Secdomebis 

trimeris gadaadgilebamde. mikro sqemis paraleluri CarTvisas, 

gamosasvleli SeiZleba iyos CarTuli erTaderT kondensator-

Tan, magram amasTan moxdeba dammuxtavi denebis zeddeba.  
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- CL (denis aRmricxveli komparatoris arainventirebadi 

Sesasvleli) 

denis aRmricxveli komparatoris invertirebamde Sesas-

vlelTan mikro sqemis SigniT miyvanili sayrdeni Zabva tolia 2,5 

voltis. rogorc ki Zabva gamosasvlel CL-ze gadaaWarbebs 2,5 

volts yendeba Secdomis trigeri, gamosasvlelebi gadaiyvaneba 

gamorTul mdgomareobaSi da irTveba funqcia rbili gaSveba: 

gamosasvlelebi imyofebian gamorTul mdgomareobaSi manam, sanam 

Zabva gamosasvlelze ar daiwevs 2,5 voltze qvemoT. gadarTvis 

procesi gamosasvlelebze nulovani fazuri Zvris dros, 

SeiZleba daiwyos manam, sanam Zabva gamosasvlelze daiwyebs 

awevas. aseT pirobebSi datvirTvaze simZlavre ar gamoiyofa. 

gamosasvlelebi muSaoben wyvilad nominalur samuSao 

ciklTan 50%. wyvili A_B-s daniSnulebaa aRagznos gare mZlavri 

bogiruli kaskadis erTi naxevari, taqtur impulsebTan 

sinqronulad. wyvili C_D-s daniSnulebaa  aRagznos bogiris 

meore naxevari, gadarTviT A_B –s gamosasvlelebis  mimarT fazis 

wriT momxmarebels SeuZlia denis programireba, romelic gadis 

am gamosasvlelebidan miwaze. (GND) CarTvis Seferxebis 

dayenebisas, Sesabamisi gamosasvlelebis wyvilisaTvis. es 

Seferxeba Seiyvaneba erTi gasaRebis gamorTvasa da meoris 

CarTvas Soris, bogiris imave mxares, raTa uzrunvelvyoT 

akrZaluli dro, romlis drosac xdeba gare mZlavri gasaRebebis 

gadarTvis rezonansuli procesi. gaTvaliswinebulia calkeuli 

Seferxeba bogiris yoveli naxevrisaTvis, raTa gaviTvaliswinoT 

rezonansul kondensatorebSi damuxtuli doneebis saxeoba. 

- VREF(sayrdeni Zabvis wyaros gamosasvleli) 

es gamosasvleli aris susti wyaros gamosasvleli. am 

gamosasvlelis datvirTvis unarianoba daaxloebiT 60amperia, 

gaaCnia mokle CarTvis ganmsazRvreli Sinagani sqema. sanam Vcc- 

Zabvas gaaCnia dabali mniSvneloba sayrdeni Zabvis wyaro iTiSeba, 

raTa aiZulos mikro sqema Sevides blokirebis mdgomareobaSi, 

sanam sayrdeni Zabva VREF ar aRwevs sidides daaxloebiT 4,5 
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volti. gamosasvleli VREF unda SeerTdes uSualod gamosas-

vlelTan GND kondensatorisgan tevadobiT 0,1 mkfarada, dabali 

eqvivalenturi momdevnobiT, winaRobiTa da induqciurobiT.  

- blokirebis sqema kvebis Semcirebisas. 

sanam Zabva ar aWarbebs zeda zRvrul Zabvas kvebis Semci-

rebisas blokirebis sqema, deni Icc iqneba 600 mk amperze naklebi, 

sayrdeni generatori iqneba gamorTuli, Secdomebis Trigeri 

CamoSorebuli, tevadoba gamosasvlelze ganmuxtuli da gamosas-

vlelebi iqnebian aqtiur dabal mdgomareobaSi. sayrdeni genera-

tori CairTveba, roca sayrdeni Zabva gadaaWarbebs blokirebis 

sqemis zeda zRvrul Zabvas. sqemis danarCeni nawilebi rCebian 

blokirebis mdgomareobaSi, sanam sayrdeniZabva VREF ar miaRwevs 

daaxloebiT 4,75 volts. 

(PUS 2. kvebis Semcirebisas blokirebis struqturuli sqema) 

- generatori. 

maRal sixSirul generators SeuZlia imyofebodes an Tavi-

sufali meryeobis reJimSi an gare sinqronizaciis reJimSi, 

Tavisufali meryeobis reJimSi muSaobisas, sixSire yendeba gare 

rexistorisa da kondensatoris daxmarebiT, romelic mier-

Tebulia gamosasvlelTan miwaze. (gamosasvleli GND) ramdenime 

mikrosqemis UC1875 generatorebis sinqronizacia qarmoebs 

gamosasvlelebis ubralo SeerTebiT yoveli mikro sqema erT-

maneTTan ramdenime mikrosqemis gamosasvlelis  CLS SemaerTebel 

xazze (PUC 5, PUC6) SeiZleba saWiro iyos damtvirTavi rezis-

toris dayeneba, raTa Semcirdes ganbneva taqturi impulsebis, 

Zabvis tevadobis gamo. es rezistorebi aseve SeiZleba sasar-

geblo aRmoCndnen xazis gawyvetisas, romlebic aerTianebdnen 

gamosasvlelebs, rac iZleva saSualebas SenarCundes adgilob-

rivi funqcionaluri SesaZleblobani.  

yovel gamosasvlel kaskadidan tranzistorebebi θ3,θ6. war-

moqmnian swrafqmed kvazikomplementarul gamosasvlel 

maformebels (PUC.7.), romelsc SeuZlia gauSvas Semavali an 
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gamavali deni, pikuri mniSvnelobebiT 1amperze meti da saerTo 

SekavebiT daaxloebiT 30 nanowami. kvebis CarTvisas 

gamosasvlelze dabali donis SenarCunebis garantirebisaTvis, 

tranzistorebi warmoqmnian TviTSereul maformebels, romelic 

akavebs tranzistors gaxsnis momentamde sanam kvebis Zabva 

miaRwevs CarTvis zRurbls. es sqema muSaobs maSinac, roca kvebis 

Zabva Vcc ar aris. tranzistori θ6 aseve ixsneba signaliT, 

avariuli mdgomareobis kontrolis sqemisgan da inarCunebs 

gamosasvlelze dabal dones. 

gamosasvlelebis CarTvis Sekaveba romelic uzrunvelyofs 

akrZalul dros gakeTebulia tevadobaze C1 gomelic unda 

ganimuxtos Zabvamde Vth, manam sanam Zabva gamosasvlelebze 

daiwyebs zrdas. Sekavebis dro ganisazRvreba denis wyaroebiT 

romlebic yendeba gare rezistoris RTD-ze. ZAbva Sekevebis DLY 

gamosasvlelebze Sinaganad stabilizirdeba doneze 2,5volti. 

akrZaluli drois dayenebis diapazonia 50  20 nano wami. SeniSvna: 

Sekavebis dro unda iyo aucileblad dayenebuli, vinaidan ar 

arsebobs Sekavebis drois gamosaxvis aranairi saSualeba.  

mTliani gamorTva gamowveulia denuri dacvis sqemiT an 

blokirebis sqemiT, kvebis Zabvis dawevisas. raca Zabva gamosas-

vlelze aRwevs qveda zRvruli Zabvis mniSvnelobas,nebadarTulia 

daiwyos gamosasvlelze gadarTvis procesi, am dros fazes Zvra 

izrdeba, nulidan nominalur mniSvnelobamde, mudmivi droiT 

gansazRvruli tevadobiT gamosasvlelze avariuli mdgomareo-

bebis kontrolis sqema daculia reJimisgan romelic warmoiSveba 

dabali sixSiris ganmeorebuli avariuli signalisagan, imiT rom 

tevadoba gamosasvlelze unda daimuxtos mTliani periodisgan, 

ganmeorebiTi startis yovel cdas Soris.  

xerxiseburi Zabvis ganeratori. 

xerxiseburi Zabvis ganeratori SeiZleba gamoyenebul iqnas 

erT-erTSi, Semdegi marTvis reJimebidan:  

- reJimis Zabvaze ukukavSiriT. 

- reJimis winmswrebi ukukavSiriT Zabvaze. 
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- reJimi ukukavSiei denze. 

- reJimi ukukavSiriT denze da xerxisebri Zabvis daxrilis 

kompensaciiT. 

reJimi ukukavSiriT Zabvaze miiRweva refleqtoris ubralo 

CarTviT gamosasvlel Vcc da SLP-s Soris. reJimi winmswrebi 

ukukavSiriT Zabvaze miiRweva rezistoris CarTviT kvebis wyaros 

gamosasvlel  da mikro sqema UC3875 is gamosasvlelic SLP-s 

Soris.  

reJimSi ukukavSiriT denze xerxiseburi Zabvis generatori 

SeiZleba gamoirTos gamosasvleli SLP-s damiwebiT da gamosasv-

leli RMP- s gamoyenebiT, rogorc ganiv impulsuri komparatoris 

denis aRricxvis pirdapiri Sesasvleli.  

(PUC.12. ze naCvenebia denze ukukavSiris reJimebis dayenebis 

sqema da xerxiseburi Zabvis daxrilobis kompensacia. rezistori 

aRadgens transformatorisgan miRebul denis formas, im dros 

roca Zabva tevadobidan CR axdens kompensacias, xerxisebur Zab-

vasTan moTavsebiT. SevniSnoT rom rezistorebs RC unda gaaCndes 

sakmaod abali mniSvneloba, raTa tevadobas CR mieces saSualeba 

mTlianad ganimuxtos xerxiseburi Zabvis generatoris sqemidan.  

 zemoaRniSnuli mikrokontroleris ZiriTadi funqciebia: 

• samuSao ciklis xangrZlivobis regulireba; 

• gamosasvlelebis CarTvis Seferxebis programireba; 

• SesaZlebelia muSaoba ukukavSiriT, rogorc Zabvaze aseve 

denze; 

• gadatvirTisas blokireba-gadarTvis realuri sixSire;  

• oTxi kvazikomplementaruli gamosasvleli kaskadi;  

• gamosasvleli deni-2amp;  

• Secdomebis gamaZliereblis gatarebis zoli-100mhc;  

• kvebis Semcirebisas blokirebis sqema;  

• gaSvebis dabali deni;  

• kvebis Semcirebs dros gamosasvlelebze dabali done;  

• SesaZlebelia funqcia "rbili gaSveba";  

30 



• maregulirebeli sayrdeni Zabva. 

aRniSnuli mikrokontroleris specifikacia da CarTvis 

sqemebi moyvanilia danarTSi. 

uwyveti kvebis wyaros OF-LINE tipis gammarTvelis SerCevi-

saTvis ZiriTadi mniSvneloba aqvs gardasaqmnel simZlavres. didi 

simZlavris gardamqmnelebisaTvis (metia 10000vati) gamoiyeneba 

samfaza gammarTvelebi,sadac maregulirebeli elementis rols 

asruleben tiristorebi. es sqema warmoadgens samfaza bogiris 

sqemas, sadac gamoyenebulia eqvsi naxevargamtaruli elementi 

aqedan sami Cveulebrivivi diodebia xolo danarCeni sami war-

moadgens marTvad tiristorebs. aesT gammarTvelebSi pulsaciis 

koeficienti gacilebiT mcirea da Seadgens miaxloebiT 5,7% 

(calfaza gammarTvelebTan SedarebiT) es garemoeba mniSvne-

lovnad aumjobesebs da aadvilebs gammarTvelobis Semdgom 

gamoyenebas.  

rodesac simZlavre ar aRemateba 3-4kilovati samfaza 

gammarTvelobis gamoyeneba yovelTvis ar aris gamarTlebuli mag: 

sayofacxovrebo pirobebSi, sadac yovelTvis ar gvaqvs samfaza 

Zabva. aseTi gardamqmnelebis damuSaveba da warmoeba gacilebiT 

rTuldeba: Tu gamoviyenebT pirdapiri bogiris sqemas maSin 

SesaZlebelia moxdes qselis Zabvis formis koeficientis 

mniSvnelovani cvlileba rac Zalian ara efeqturia nebismieri 

qselisaTvis. amis Tavidan asacileblad rogorc wina 

paragrafebSi iyo ganxiluli gamoiyeneba formis koreqtorebi, 

romlebic aRweven datvirTvaSi sinusoidaluri denis formebis 

SenarCunebas da rogorc adre vTqviT am mowyobilobebis 

gamosasvleli aris amaRlebuli mudmivi Zabva daaxloebiT 

400volti. 

ganvixiloT is ZiriTadi kvanZi romelic axorcielebs am 

miRebuli mudmivi Zabvis transformatorebis sasurveli sididis 

Zabvamde. Tanamedrove teqnikaSi am funqciis Sesasruleblad 

gamoiyeneba maRal sixSiruli konvertorebi. maTi ZiriTadi 

funqciaa mudmivi Zabvis gardaqmna mudmivi simZlavris 
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SenarCunebis pirobebSi. aseT konvertorebs waeyenebaT Semdegi 

pirobebi:  

1. aucilebelia mivaRwioT maqsimalur mqk-s (realurad es 

sidide icvleba 0,8-0,95) winaaRmdeg SemTxvevaSi gveqneba energiis 

zedmeti kargvebi. mqk-is kargi mniSvnelobis misaRwevad aucile-

beli xdeba Tanamedrove naxevargamtaruli mowyobilobebis gamo-

yeneba, romlebic xasiaTdebian maRali swrafqmedebiT da didi 

gamtarunarianobiT gaRebis momentSi. es aris e.w. releiani 

tranzistorebi romelTa upiratesoba bipolarul tranzisto-

rebTan didixania eWvs ar iwvevs. maTi gaRebis da daketvis dro 

ar aRemateba 100 nanowami. rac 10-20-jer mainc mcirea bipolarul 

tranzisrorebis igive parametrebTan SedarebiT. meore upirate-

soba imaSi mdgomareobs rom maTi marTvisaTvis ar aris 

aucilebeli didi simZlavreebi. Sesasvleli deni statikur 

mdgomareobaSi ar aRemateba aseul mikroampers.  

2. imisaTvis rom SevamciroT masa-gabarituli monacemebi  kon-

vertorebSi aucilebeli xdeba maRalsixSiruli gardamqmnelebis 

gamoyeneba. pirvel rigSi es saSualebas gvaZlevs mniSvnelovnad 

SevamciroT transformatoris zomebi, miaxloebiT 100-200-jer.  

3. konvertorebis marTvisaTvis SesaZlebelia gamoviyenoT 

Tanamedrove tipis kontrolerebi, romlebic axdenen konvertoris 

muSaobis marTvas nebismier reJimSi(rbili gaSveba, denisa da 

Zabvis SezRudva da a.S.) aseTi konvertorebi gacilebiT marTva-

dia sxva tipis konvertorebTan SedarebiT rac amaRlebs maT 

saimedo muSaobis dros. 

     ganvixiloT konkretuli sqema, aseTi tipis konvertorisa, 

romlis naxazi mocemulia: rogorc adre aRvniSneT es konver-

tori Seicavs Semdeg ZiriTad nawilebs: marTvis kontroleri, 

maRalsixSiruli transformatori, gamosasvleli gammarTveli da 

ZiriTadi Zalovani elementi. mudmivi denis konvertorebi 

erTmaneTisagan gansxvavdebian gardaqmnis principebis mixedviT. 

arsebobs caltaqta, ortaqta da bogiruli konvertorebi. 

mocemul SemTxvevaSi Cven saqme gvaqvs caltaqta konvertorTan, 
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misi ZiriTadi principi imaSi mdgomareobs, rom rodesac drois 

raRac aqtiur intervalSi veliani tranzistori VT Riaa am dros 

xdeba energiis dagroveba magnitogamtarSi da deni izrdeba 

wrfivad, rodesac is miaRwevs dasaSveb mniSvnelobas 

kontroleri gamoimuSavebs brZanebas, ris Sedegadac Zalovani 

tranzistori daiketeba da transformatoris meorad wredSi 

aRiZvreba eleqtromamoZravebeli Zala romelic meoradi 

gammarTveli diodis wredSi aRZravs sasargeblo dens da xdeba 

muxtis dagroveba gamosasvleli filtris tevadobaze. aseTi 

gardamqmnelebi gamosasvleli Zabvis mniSvneloba damokidebulia 

aqtiur da pasiuri drois Tanafardobaze. denis mniSvnelobis 

SesazRudad meorad wredSi gamoiyeneba denis gamzomi 

transformatorebi an Suntebi. denis transformatori gvaZlevs 

Zabvis mniSvnelobas, romelic eqvivalenturia datvirTvaSi 

gamavali denis. kontroleri axdens am Zabvis Sedarebas winaswar 

dayenebul Zabvis mniSvnelobasTan, Sedegad sxvaobis 

gamaZlierebeli (mikrosqemis SemadgenlobaSia) gamoimuSavebs 

brZanebas aqtiuri drois gazrdis an Semcirebis Sesaxeb aseTive 

procesi mimdinadeobs Zabvis mniSvnelobis kontrolisaTvis 

saboloo jamSi konvertoris gamosasvlelze Cven miviRebT 

sasurvel Zabvas da sasurvel denis mniSvnelobas, aseTi sqemebi 

uxifaToa nebismieri tipis momxmareblisTvis (akumulatorebi, 

aparatura da sxva) ufro maRali simZlavris konvertorebSi 

gamoiyeneba ortaqta sqemebi, sadac aqtiuri drois gazrdis 

xarjze SesaZlebeli xdeba ormagi energiis gardaqmna. 

2

    Cven SemTxvevaSi roca saqme gvaqvs maRal ZabvebTan saukeTeso 

Sedegs iZleva bogiruli sqemebi, sadac marTva xdeba qveda donis 

da zeda donis velian tranzistorebze, am marTvis 

gansaxorcieleblaT cnobili aris ori meTodi: 1-dabali 

simZlavris transformatorebis gamoyeneba.  

         2-specialuri marTvis sqemebis gamoyeneba(IR2110… IR2113) 

aRniSnuli mikrokontrolerebis specifikacia da CarTvis 

sqemebi moyvanilia danarT2-Si. 
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simZlavris koeficientis koreqtori. ML 4812. 

saerTo aRwera 

 

xelsawyo ML4812 gamoiyeneba amamaRlebeli tipis simZlav-

ris koeficientis koreqciis sqemebSi. ML4812-is konstruirebis 

miRebul iqna specialuri zomebi, imisaTvis rom gaeZlierebinaT 

sistemis mdgradoba xelSeSlebisadmi. sqemaSi Sedis: sayrdeni 

Zabvis wyaro, gamamravlebeli, Secdomebis gamaZlierebeli< Zabvis 

zrdisagan damcveli sqema denis gazrdis kompensaciis sqema, aseve 

mZlavri denuri gamosasvleli, amis garda gaSveba ufro saimedoa 

6v gizsterezisiT Zabvis monitoris sqemis wyalobiT. 

faqtorivad gamoyenebisas mikrosqema ML4812 funqcionirebs 

denTan ukukavSiriT. deni, romelic aucilebelia muSa ciklis 

SesaCereblad aris warmomqmneli, qselis sinusoidaluri Zbva 

gamravlebuli Secdomebis gamaZliereblis gamosasvlel denze, 

romelic aregulirebs mudmivi denis gamosasvlel Zabvas. denis 

zrdis kompensacia programirdeba garegani rezistori R s mier 

radgan uzrunvelyos mdgradi muSaoba, roca samuSao ciklis 

xangZlivoba 50% aWarbebs.  

                                                                             

gansakuTrebuli niSnebi 

 

      denis Sesasvleliani gamamravlebeli amcirebs Sinagani 

komponentebis gabnevis zegavlenas da aumjobesebs xelSeSle-

bisadmi mdgradobas. 

     Zabvis zrdis komparatori amcirebs gadatvirTvisas 

gamowveuli gamosasvlelis garRvevis saSiSroebas. 

     denis aRmricxveli komparatoris simfazuri signalis 

farTo diapazonis gazrdisaTvis generatoris meryeobis didi 

amplituda.  

     preceziuli buferizebuli wyaros sayrdeni abvis  Zabvis 

5volti + _ erTi procenti  
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     gamosasvleli kaskadis kvazikomplementuri deni >erTi amp. 

(P-P)                                                    

               tiponominalebi:              

     (korpusis cokoli) 

     (plastmasis korpusi tipis: DIP-16; CERDIP-16) 

         (plastmasis korpusi tipis: PLCC-20) 

        parametrebis da reJimebis maqsimaluri mniSvneloba. 

     moxmarebis deni (Icc)-30ma.  

     amosasvleli deni, Semavali an gamomavali (gamosasvleli12.)-

1,0amp.  

     gamosasvlelis energia (tevaduri datvirTva)-5mkj. 

     gamamravleblis Sesasvleli deni(gamosasvleli6.)-1,2ma. 

     Secdomebis gamaZliereblis Semavali deni(gamosasvleli 3)-

10ma. 

     ganeratoris sixSiris aRmZravi tevadobis damuxtvis deni-2ma. 

     Zabva analogur Sesasvlelebze (gamosasvlelebi 1,4,5,)- -3,3  

5,5v. 

     kristalis temperatura-150C.          

     Senaxvis temperaturis diapazoni _65 150C.  

         gamosasvleli temperatura(paika 10C)- -260C. 

         siTburi winaRoba(θja):  

plastmasis kristaldacvis (Q-sufiqsi)-60C/ВТ  

DIP-korpusi(j-sufiqsi) -65% C/ВТ  

temperaturuli diapazoni:  

ML4812C-sxivis -0 70C.  

ML4812J-sTvis 40- 85C 

ML4812 M-sTvis 55-125C 

 

generatori 

ML4812 mikrosqemis generatori muxtavs garegan 

kondensators (CT)deniT(ISET) toli RIПр roca kondensatorze 

Zabva aRwevs zeda zRvrul Zabvas, komparatoris mdgomareoba 
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icvleba, kondensatri ganimuxteba umetes wvwda zRvrul Zabvamde 

tranzistoris gavliTi Q1. am dros, roca kondensatori 

ganimuxteba tranzistoriQ2 uzrunvelyos gamosasvlelze sqemebs 

Zabvis maRali done. ganaratoris rxevis periodi SeiZleba iyoys 

aRwerili Semdegi damokidebuleba Tosc=Tramp+Toeadtime 

sadac Trame=CtxVramp(p-p)/Jset      da 

Tdeadtime=CtxVrame(p-p)/8,4[Ma]-Iset 

 

denis zrdis koreqcia. 

   

   denis zrdis koreqcia sruldeba denis ormagad SemcirebiT, 

mimdinare gamosasvleli (7)-is gavliT da buferuli tranzistori 

marTvadi ZabviT da kondensatori Ct, romelic Tavis rigSi 

ganosazRvreba garegani 4 rezistoriT. 

aRsaniSnavia, rom rezistorebi R1,R2,R4,R5 unda iyos 

daSvebiT 1% an ukeTesi. 

    Zabvis zrdis komparatori TiSavs mikrosqems ML4812-is 

gamosasvlels, vinaidan ganivimpulsur komparators gaaCnia 

romeliRac Serevis deni. gamoiyeneba mimdevrobiTi rezistori 

radgan gaakompensiros es deni da misces imis garantia, rom 

gamosasvleli iqneba mTlianad CarTuli. am rezistoris 

topobrivi mniSvneloba unda iyos Ro=1.1×Rm  

mikrosqema ML4812 –s gaaCnia blokirebis gamosasvleli, 

romelic SeiZleba gamoyenebu;l iqnes mikrosqemis 

gamosarTvelad, magram am gamosasvlelis gamoyenebisas unda iyos 

daculi usafrTxoebis zomebi. Tu simZlavris koeficientis 

koreqtori rTavs impulsur kvebis wyaroTi mis marTvis 

mikrosqemas, sakuTari gaSvebis procesiT, CarTvis Semdeg 

SeiZleba gaCndes CarTvis mimdevrobis problemebi. aseT 

SemTxvevaSi unda gamoyenebul iqnas specialuri sqema, radgan 

organizeba daukeTdes gamSvebs. amis Sesrulebis erT-EerTi 

meTodia gamoviyenoT ML4812 sayrdeni Zabva, sxva sqemas muSaobis 

akrZalvisaTvis an misi kvebis gasaTiSad. 
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Serevis Zabvis gaSveba da generacia 

 

mikrosqema ML4812 SeiZleba gamoyenebul iqnes rogorc 

gaSvebis sqema, rezistori Rst maRal voltur   CarTuli  

mikrossqema gaiSveba imis Semdeg rac Zabva gamosasvlel 13(Vcc)-ze 

gadaaWarbebs 16volts. C4-Si (150mkf) dagrovili energia kvebavs 

mikrosqemas manam, sanam L1-ze damatebiTi gragnuli ar SeZlebs 

muSaobisaTvis aucilebel simZlavris uzrunvelyofas.  

    gamSvebi rezistoris sididesa da C4-is tevadobis 

optimizireba SesaZlebelia konkretul gamoyenebaze damokidebu-

lebiT. Zabvis forma meorad gragnilSi R1-ze aris inverti-

rebuli, gawyvetili sinusoida romelic pikur mniSvnelobas 

aRwevs roca qselis Zabva minimaluria am magaliTisTvis: C3=1mkf, 

C4=150mkf, D3=1N4148, Rst=39kilo omi, 2volti (ВТ) 

sqema gaSveba da generacia Serevis Zabvis  

Zabvis zrdisagan dacvis ukukavSiris maryuJi unda iyos 

dayenebuli ise, rom ar hqondes aranairi urTierTdamokide-

buleba Zabvis ragulirebis maryuJTan Cveulebriv es Zabva unda 

iyos dayenebuli doneze, romlis qvemoT mZlavr komponentebs 

SeuZliaT usafrTxo muSaoba. Zabva 10-15 vatis zemoT Vout sakmaris 

warmoadgens. es ayenebs maqsimalur gamosasvlel gadasasvlel 

Zabvas, daaxloebiT 395vatis doneze.  

    Zabvis zrdisagan dacvis sqemisaTvis rezistoris R4-is 

arCevisas, visargeblebT imave meTodiT rac zemoT gamoviyeneT, 

ufro xSiraT R4=360omi. 

GZalovani transformatorebi da droselebi didad 

gansazRvraven uwyveti kvebis wyaroebis masasa da moculobas. 

ganvixiloT Zalovani transformatorebis realizaciis ori 

varianti: maRal sixSiruli da dabal sixSiruli damzadebis 

maRali Sromatevadoba warmoadgens am elementebis sqemebis 
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damuSavebisaTvis saWiro fizikuri modelirebisaTvis 

xelSemSlel faqtors.  

ganvixiloT ZiriTadi formulebi romlebic gamoiyeneba 

rgolur gulanebze Sesrulebuli transformatorebisa da 

droselebis eleqtronuli da konstruqciuli parametrebis 

gansasazRvravad. yvelaze ufro xSirad praqtikaSi gvxvdeba 

M200HM markis feritebi, MП markis permaloi da TЧ ,TЧК, markis 

alsiferebi gulanebis ZiriTadi geometriuli zomebi naCvenebia 

(nax.5.1.) transformatorebisa da droselebis saangariSo konstr-

uqciuli parametrebi gamoisaxebian ZiriTadad Semdegi saxiT: 

gulanis kveTis farTobi Sc=ab, xviebis kveTis farTobi S =0 π c /4.  

gulanisa da xviebis moculobebi moxerxebulia, ganvsazRvroT 

gulanis saS. da gragnilis L 0saS. sigrZiT: V 0 =LcsaS×Sc-gulanis 

moculoba V =LcsaSS -gragnilis moculoba, amasTan Lc-saS da 

L 0saS ganisazRvrebian ZiriTadi geometriuli zomebiT 

L 0saS=2(a+b)+0,7(c-

2

0 0

δ ) sadac δ -gragnilis Sida arxis diametria. 

gragnilisa da gulanis masebi SeiZleba gamoxatul iqnan 

Sesabamisi moculobebiT gamoyenebuli masalebis simkvrivis γ c 

daγ 0 maCveneblebis meSveobiT saxvevi masalis mTliani masa da 

ganisazRvreba Semdegi formuliT Gε =γ cVc+γ 0 V KS ,sadac KS -

gamtari masaliT sarkmelis Sevsebis koeficientia.  

0 0 0

  spilenZisa da foladis moculobebi gamoiTvleba.                      

V cu =l saSS KS =1/4[2(a+b)+0,7(c-0 0 0 δ )π C KS 0 , 
2

V =l saSSc=Fe 0 π (a+c)ab. 

gacivebis zedapiris gansazRvra warmoebs Semdegi 

gamosaxulebidan Sgac=Uπ 2 (Ck+0,5)+ KS 0 
2cπ

Vk=(c - )/U(a-c); sadac A=2 2δ 2c+4ac+4a  2

mniSvnelobebi damokidebulia daxvevis teqnologiaze. sawyisi 

monacemebis saxiT SeiZleba aRebul iqnan δ =3,4 da KS =0,25 0
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gragnilebSi danakargebis simZlavre dakavSirebulia saxvevi 

elementis konstruqcul parametrebTan 

   P = roiI di=0 ∑ 2 ρ ∑ VoiKjoiJdi Jd=IdSnr, 

sadac Id - gragnilis denis moqmedi mniSvnelobaa; R  - gragnilis 

aqtiuri winaRobaa; Snp - gragnilis gamtaris kveTi;  

0

ρ  - 

spilenZis kuTri winaRoba; V  - gragnilis spilenZis moculoba; 

Jd -denis saSualo kvadratuli simkvrive. 

0

 gulanaze gafantuli simZlavre ganisazRvreba histere-

zisisa da grigaluri denebis mier  gamowveuli kargvebiT. kuTri 

danakargebi damokidebulni arian gulanis gadamagnitebis 

sixSiresa da induqciaze. es damokidebuleba aproqsimirdeba 

formuliT 

Pc=Pyd(f/f )(Bm/Bd) Vc, 0
β

sadac Vc - gulanis moculobaa,  αβ    koeficientebi 

damokidebulni arian gulanis masalaze;  f muSa saxSirea,  Bm- 

maqsimaluri muSa induqciaa;   

sixSirisa da  induqciis dros gazomili danakargebia gulanaSi.  

 aucilebelia, rom mTeli siTbo gulanaSi danakargebis 

CaTvliT, gafantul iqnas transformatorsiss zedapiris mier 

gragnilebis mocemuli pirobebis dros. maSin saxvev elementze 

danakargebisa da gaciebis zedapiris farTobis damakavSirebeli 

toloba iRebs saxes: 

P ∑ =Soxlα t=P =Pc 0

da gragnilebSi denis saSuolo kvadratuli simkvrivis dasaSvebi 

mniSvneloba ganisazRvreba formuliT: 

Soxлα т=Puд(f/f ) (Bm/B 0 ) Vc+0
α β ρ J дV Kз.о 2

0

 gulanis zomebi, muSa sixSire, gragnilebis dasaSvebi 

gadaxureba da muSaobis eleqtruli reJimi mTlianad 

gansazRvraven simZlavres, romlis gadacemac SeuZlia micemuli 

zomebis mqone gulanaze daxveul transformators 

Pгаб=0,5π abc BmjдKзоFр10  2 8−
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cxril 5.1-Si naCvenebia im transformatoerebis gabarituli 

simZlavreebi, romlebic daxveulni arian standartuli rigis 

gulanaze, roca α =0,05Bt/Cm  2

transformatoris saWiro simZlavre tolia misi yvela 

gragnilis simZlavreebis naxevarjamisa da gaiTvleba gamosas-

vleli wredebis eleqtruli reJimebis analizebis monacemis 

safuZvelze. TumcaRa gardamqmnelebSi SesaZloa gamoyenebul 

iqnan transformatirebi, romlebTac gaaCniaT gragnilTa 

sxvadasxva ricxvi da maTi CarTvis sxvadasxva sqema. am 

SemTxvevebSi gragnilebSi gamavali denis saSualo kvadratuli 

simZlavre SeiZleba damokidebli iyos denis amplituduri 

mniSvnelobebis sxvadasxva Tanafardobebze. amasTan erTad 

transformatoris gabarituli simZlavris cvlileba agreTve 

damokidebuli iqneba gardamqmnelis eleqtrul sqemasa da 

muSaobis reJimze. transformatoris aqriuri datvirTvisa da 

Zabvis ritmuli sworkuTxa formisaTvis aucilebeli gabarituli 

simZlavris mniSvneloba SeiZleba gamoTvlili iqnes Pгаб 

рссч=б0,5 sadac P i -uri gragnilis simZlavrea. im 

gragnilebisaTvis romlebSic deni mxolod periodis naxevris 

ganmavlobaSi gadis K =1/

∑

j 2. 

 transformatoris moTxovnili gabarituli simZlavris 

gansazRvris  Semdeg aucilebelia 5.1 cxrilidan arCeul iqnas 

gulana, romlisTvisac сРгаб>Ргап Tu gagrilebis pirobebi, an 

arCeuli gualnis magnituri raJimi gansxvavdebisan 5.1 cxrilis 

meSveobiT gaTvlili mniSvnelobebisgan, maSin TiToeuli 

gulanisaTvis aucielbelia gaangariSebul iqnas konkretuli 

monacemebis gaTvaliswinebiT, xolo SemdgomSi arCeul iqnas 

yvelaze ufro mcire rgoli, romelic akmayofilebs moTxovnil 

gabaritul simZlavres. caltaqta gardamqmnelebis transfor-

matorebisaTvi damaxasiaTebelia gulanis gadamagniteba histe-

rezisis kerZo maryuJiT, amitom caltaqta gardamqmnelis 

gabarituli simZlavre iqneba ufro mcire. droselis gabarituli 
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simZlavre damokidebulia gualanis geometriul zomebze, muSa 

sixSireze, maqsimalur magnitur induqciaze, droselis muSaobis 

reJimsa da mis gagrilebis pirobebze. droselis gabarituli 

simZlavris gansazRvrisas rogorc masSi dagrovebuli maqsa-

maluri manituri energiis namravli muSa sixSireze, SeiZleba 

miviRoT saangariSo formula  

Рlгаб=0,5I Lmaxfp=0,5BmfpScS KвоКф2
0 × 1/ ρ V Kзо[Soxл0 α г-

руд(T/f ) (Bm/B ) Vc]  sadac Kф=ILmax   0
α

0
β

 energiis pirdapiri gadacemis wredSi arsebuli droseli 

gaTvlili unda iqnas gansazRvrul gabaritul simZlavreze, 

romelic damokidebulia Zabvis impulsuri stabilizatoris 

tipze. minimalur dasaSveb mniSvnelobasTan SedarebiT droselis 

simZlavris gabaritebis zrda dasaSvebia da sasurvelia im 

SemTxvevebSi, rodesac misi induqciurobis zrdis gamo miiRweva 

denis pulsaciebisa da danakargebis Semcireba Zabvis impulsuri 

stabilizatoris wredebSi. amitom Zabvis impulsuri stabili-

zatorebisa da mastabilizirebeli mudmivi denis wyaroebis 

daproeqtebisas racionaluria Zalovani droselis parametrebis 

arCevis da gaangariSebis Semdegi Tanmimdevroba: ganisazRvreba 

droselis moTxovnili gabarituli simZlavre Semdgom 

xelTarsebuli tipiuri zomebis mqone gulanebisaTvis gamoiT-

vleba droselis gabarituli simZlavre da airCeva gulana, 

romelic uzrunvelyofs moTxovnil simZlavres.  

 alsiferisa da permalois gulanebs gaaCniaT diskretuli 

mniSvnelobebi, arsebuli rigidan airCeva gulana, romelic 

yvelaze ufro axlos dgas sasurvel mniSvnelobasTan. 

daiangariSeba droselis induqciuroba, sadac S   - magnituri 

mudmivaa. miRebuli mniSvneloba Sedardeba droselis 

induqciurobasTan, romelic saWiroa nominaluri datvirTvis 

dros denis uwyvetobis pirobis dasakmayofileblad Tu 

amorCeul gulanas ar SeuZlia L-is aucilebeli mniSvnelobis 

dakmayofileba, rac SeiZleba moxdes   diskretulobis gamo, 

0
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maSin saWiroa gadavideT ufro didi zomis mqone gulanaze da 

xelaxla CavataroT angariSi. mas Semdeg, rac moZebnil iqneba 

saWiro gulana da gaangariSebul iqneba L-is mniSvneloba, 

moxdeba droselis gabarituli zomebis, moculobisa da masis 

gansazRvra. bazisur gabaritul zomebTan Sesabamisad 

gabarituli zmebis angariSisas sargebloben Semdegi formuliT: 

C=2a+c, B=b+0,5c.         

gaangariSebuli droseli miiCneva rogorc sawyisi 

mniSvneloba. ufro mcire gabarituli zomebis droselis 

arsebuli rigidan gamoyeneba ar SeiZleba. amitom, mowyobilobis 

parametrebis gaumjobeseba miiRweva mxolod Zalovani droselis 

induqciurobisa da gabarituli simZlavris xarjze. 

  

Tavi V 

adaptirebuli qselis Zabvis analizatoris damuSaveba 

 
qselis Zabvis analizatoris daniSnulebaa Zabvis dasSvebi 

zeda da qveda zRvrebis gansazRvra. qselis Zabvis qveda zRvari 

aris 100 volti, xolo zeda zRvarSi 260 volti. Zabvis am 

farglebSi normalurad funcqionirebs Tanamedrove kompiute-

ruli da satelekomunikacio aparatura. momxmareblis normaluri 

funqcionirebisaTvis rodesac is mierTebulia OFF-LINE tipis 

UPS-sTan, kvebis Zabvis Cavardnis an arasanqcionirebuli gaTiSvis 

dros aucilebelia qselis Zabvis SesaZlo minimaluri dro. 

qselis Zabvis analizatorebi ZiriTadad xasiaTdebian zemoT 

aRniSnuli parametriT. SedarebiT neli analizatorebis anali-

zis dros Seadgens 5 da 10 mlwm-mde, xolo egreTwodebuli 

swrafi analizatorebi TiTqmis myisierad reagireben  qselis 

Zabvis Cavardnaze.  

Cvens SemTxvevaSi gamoyenebulia swrafi analizis mowyo-

biloba Sesabamisi algoriTmiT. swrafi analizis algoriTmi 

damyarebulia Semdegze: 

42 



   - saerTod nebismieri saxis analizatorSi Sesasvleli 

cvladi Zabva Seedareba winaswar cnobil etalonur Zabvas. imis 

da mixedviT Tu Sesasvleli Zabva metia an naklebia etalonur 

Zabvaze Semadarebeli mowyobilobis e.w. komparatoris gamo-

sasvlelze gamomuSavdeba signali, Tu Sesasvleli Zabva metia 

etalonur Zabvaze komparatoris gamosasvlelze gvaqvs dabali 

donis Zabva-logikuri "0". winaaRmdeg SemTxvevaSi_logikuri"1".  

Tu Sesasvlel cvlad Zabvas gavmarTavT da gavaintegrebT, 

analizatori am SemTxvevaSi gacilebiT nelqmedia) vidre egreT-

wodebuli Semavali Zabvis mniSvnelobebis aTvlis sistemaze 

agebuli analizatori, romlis muSaobis diagrama mocemulia 

(nax.5.1) 

  

 

 

nax. 5.1 analizatoris kvanZi 
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  am SemTxvevaSi etalonur Zabvad gamoyenebulia ara mudmivi 

Zabva, aramed xerxiseburi formis cvladi Zabva, romlis sixSire 

Semavali qselis Zabvis sixSiris tolia da emTxveva mas faziT. am 

Zbvis gamomuSaveba xdeba UPS-is  

sqemaSi specialuri samkuTxa generatoris saSualebiT, rome-

lic sinqronirebulia Sesasvlel qselis ZabvasTan. samkuTxa 

formis Zabvis amplitudis mniSvneloba emTxveva UPS-is gaTiSvis 

qveda zRvars (160volti). rogorc ki drois nebismier momentSi 

Sesasvleli Zabvis myisi mniSvneloba gautoldeba an Camo-

cildeba igive drois momentSi xerxiseburi Zabvis myisa mniS-

vnelobas, komparatoris gamosavlelze myisierad gamomuSavdeba 

signali. komparatorebad analizis sqemaSi gamoyenebulia 

integraluri komparatori LM393 tipis. erTi korpusi Seicavs or 

komparators. komparatoris pirveli naxevari gamoyenebulia 

Sesasvleli Zabvis dabali zRvris analizisaTvis, xolo meore 

naxevari maRali zRvris analizisaTvis. 

   komparatorebis aramainvertirebuli (+) Sesasvlelebze 

miwodebulia xerxiseburi etalonuri Zabva (5volti) amplitudis 

xerxiseburi Zabva sqemas miewodeba K1 wertilSi, R2 C3 filtris 

da R8 R9 winaRobebis saSualebiT. Zabvis gamzomi transfor-

matoridan Zabva dabali zRvris analizatorze miewodeba sqemas 

R2 wertilSi. R1 C1 R4 R5 wredis gavliT. 

   R4 cvladi rezistoriT xorcieldeba gaTiSvis dabali 

zRvris donis regulireba. 

   maRali Zabvis analizators gasazomi Zabva komparatoris 

me-6 mainvertirebel Sesasvlelze miewodeba R3 C2 R6 R7 wredis 

gavliT. R6 cvladi rezistoris saSualebiT regulirdeba 

Sesasvleli Zabvis gaTiSvis zeda zRvris done. komparatoris 

gamosasvleli (7 gamomyvani) mierTebulia VT1 C945 tipis 

tranzistoris bazaze, romlis gamosasvlelic CarTulia RL1 

releze. komparatoris gamosasvlelze gamomuSavebuli brZanebis 
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signalis mixedviT LR1 reles kontaqtebi Sekraven an gawyvitaven 

Sesasvlel Zabvas (sakontaqto jgufi 3_4_5 da 6_7_8).  

   cvladi Zabva reles sakontaqto jgufebze miewodeba C da 

A wertilebze da gasasvleli Zabva moixsneba D da B 

wertilebidan. 

  Sesasvleli Zabvis dabali zRvris analizatoris gamosasvleli 

(1_gamomyvani) mieTebulia dayovnebis wredTan VD3 R15 C5. rodesac 

Sesasvleli Zabva normis farglebSia C5 kondesatorze gvaqvs 12 

volti Zabva.(imuxteba 12 voltis saltedan  R15 winaRobiT, 

rodesac Sesasvleli Zabva Camocdeba gaTiSvis zRvars gaiReba 

VD3 diodi da C5 damuxtuli kondesatori ganimuxteba Semdegi 

wrediT: VD3-komparatoris gamosasvleli (1_gamomyvani ) ganmuxtva 

xdeba myisierad (1mlwm.). ris Semdegadac K4 wertilze miviRebT 

dabali logikuri "0"_is Sesabamis Zabvas, romliTac UPS_is 

marTvis sqema gadairTveba inventoris reJimze. 

   qselis Zabvis dabali zRvris mqone analizators misi 

principidan gamomdinare SeuZlia reagireba moaxdinos Semavali 

Zabvis sixSiris cvlilebazec. Tu Sesasvleli qselis Zabvis 

sixSire naklebia 47_48hc-ze analizatori iRebs gadawyvetilebas 

gadarTo UPS inventoris reJimSi. analizatorSi xdeba UPS_is 

marTvis sqemaSi gamomuSavebuli etalonuri sixSirisa (50hc) da 

Semavali Zabvis sixSireebis Sedareba. Tu sxvaoba Seadgens (+-

2hc)-s UPS_i gadaerTveba inventoris reJimSi.  

   Tu uwyveti kvebis wyaro gankuTvnilia kompiuteruli 

teqnikis uwyveti kvebisaTvis sixSireebs Soris sxvaoba SeiZleba 

metic iyos (40-dan 100 hc)-mde, xolo induqciuri saxis 

datvirTvis kvebisaTvis uwyveti kvebis wyaros inventorze 

gadarTva xdeba sixSiris (+\_ 2hc)-iT cvlilebis dros, radgan 

induqciuri saxis datvirTvebi ver funqcionereben kvebis wyaros 

dabali sixSiris pirobebSi. danarT1-Si mocemulil nax.1.2-ze. 
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2. ე ქ ს პ ე რიმ ე ნტული ნ ა წ ილი 

sinusuri formis Zabvis formireba 

ganivimpulsuri modulaciis ( )PWM  gamoyeneba 

          rogorc cnobilia, DZalovani eleqtronikis marTvis 

Tanamedrove sistemebSi farTod gamoiyeneba ganiv-impulsuri 

modulaciis principi (PWM). am meTodis gavrceleba 

ukavSirdeba rig faqtorebs. kerZod, eleqtronuli 

xelsawyoebis  warmoebis teqnologiis Tanamedrove miRwevebs: 

swrafi da zeswrafi veliani tranzistorebis Seqmnas, 

romelTa dasaSvebma eleqtrulma parametrebma miaRwia 

rekordul mniSvnelobebs (denma aseulobiT amperes, xolo 

Zabvam ramdenime aTas volts). axali tipis zemZlavri e.w. IGBT  

tranzistorebis gamoCenas msoflio bazarze da a.S..  

      meore, aranaklebmniSvnelovani faqtori PPWM  principis 

farTod danergvisa Zalovan eleqtronikaSi aris is mdidari 

SesaZleblobebi  romelsac gvaZlevs  mikrokontrolerebis 

gamoyeneba aseTi sistemebis samarTavad. amis damadastureblad 

isic SegviZlia avRniSnoT, rom rigi wamyvani 

mikroprocesorebis mwarmoebeli firmebis (MOTOROLA, ATMEL, 

MICROCHIP) kontrolerebSi specialurad aris 

gaTvaliswinebuli PWM signalis maformirebeli aparatuli 

kvanZebi, rac rig SemTxvevebSi  saSualebas iZleva 

vakontroloT swrafi procesebi realur droSi [1]. 

      ganiv-impulsuri modulaciis meTodis gamoyenebis erT-

erTi konkretuli magaliTia mudmivi Zabvis invertorebi.  am 

SemTxvevaSi xdeba mudmivi Zabvis gardaqmna garkveuli 

sixSirisa da amplitudes cvlad Zabvad amasTan signalis 

forma unda iyos sinusoidaluri an SesaZloa nebismieri sxva 

(magaliTad, sinusoidaluri gaZlierebuli mesame harmonikiT, 

Zravebis marTvis sistemebSi).  

      inveroris klasikuri sqema dafuZnebulia tranzisto-

ruli bogiris gamoyenebaze [2]. bogiris PPWM  signalebiT 
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marTvis SemTxvevaSi, mis diagonalSi formirdeba 

maRalsixSiruli Zabva, romelic dabali sixSireebis filtris 

gavlis Semdeg imeorebs sawyisi mamodulirebeli signalis 

formas. rogorc cnobilia erT-erTi umTavresi kriteriumi 

romelic gansazRvravs gardamqmneli moowyobilobis efeqtu-

robas aris misi margiqmedebis koeficienti da saimedoeba.  

bogiris tranzistorebis komutaciis dros xdeba maTze 

garkveuli energies disipacia, romelic warmoadgens dinamiuri 

da gamtareblobis danakargebis jams. gamtareblobis 

danakargebi ZiriTadad damokidebulia TviTon tranzistorebis 

teqnikur parametrebze, xolo dinamiuri danakargebi ganisaz-

Rvreba komutaciis sixSiriT da tranzistoris swrafqmedebiT. 

       rogorc zemoTTqmulidan gamomdinareobs, mudmivi 

Zabvis invertorSi efeqturobis amaRlebisaTvis aucilebelia 

misi margiqmedebis koeficientis gazrda. amis misaRwevad 

mocemul naSromSi SemoTavazebulia  bogirSi tranzistorebis 

komutaciis sixSiris adapturi marTvis principi. 

       amocanis naTlad warmosadgenad ganvixilod PWM 

signalis formirebis klasikuri blok-sqema mudmivi Zabvis 

sinusoidaluri invertorisaTvis nax.1  

     
 

1 2 5 6

43

7

 
 

nax.1. mudmivi Zabvis sinusoidaluri PWM invertoris blok-sqema: 

1 - taqturi generatori,  

2 - xerxisebri Zabvis maformirebeli, 

3 - sixSiris gamyofi, 

4 - etalonuri  Zabvis maformirebeli, 

5 - komparatori,  
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6 - bogiruli sqema, 

7 - filtri. 

nax. 1. –ze mocemuli invertoris variantSi Zalovani 

tranzistorebis komutaciis sixSire mudmivi sididea da 

faqtiurad ganisazRvreba taqturi generatoris (1) mier. amis gamo 

dinamiuri danakargebi bogirSi ganisazrvreba mxolod 

invertorze modebuli datvirtvis mniSvnelobiT cvladi 

signalis mTeli periodis ganmavlobaSi. 

amasTanave yuradReba unda gavamaxviloT im faqtze, rom 

dinamiuri danakargebis myisieri mniSvnelobeic icvleba 

tranzistoris komutaciis yoveli axali periodisaTvis da 

miaxloebiT emorCileba sinusis kvadratis funqciis saxes. es 

gamowveulia tranzistorebSi denis sididis upiratesi zrdiT 

Zabvis pikuri mniSvnelobebis midamoebSi [3]. 

swored am Taviseburebebis gamoyenebazea agebuli invertoris 

adapturi sixSiruli marTvis sistema, romlis blok-sqema 

mocemulia nax. 2 –ze. idea imaSi mdgomareobs, rom movaxdinoT 

tranzistorebis gadarTvaTa sixSiris Semcireba adapturad, 

datvirTvis denis mniSvnelobebis gaTvaliswinebiT, ra Tqma unda 

im dasaSveb zRvrebSi, romlebic uzrunvelyofen signalis 

formas da filtris parameterebis normalur mniSvnelobebs.  

rogorc blok-sqemidan (nax. 2) Cans klasikuri variantisagan 

gansxvavebiT, sixSiris adapturi marTvisaTvis damatebiT 

gamoyenebulia sami axali kvanZi:  datvirTvis denis gamzom-

maformirebeli (8), mamodulirebeli Zabvis maformirebeli (9), 

romelsac Tavis mxriv miewodeba ori signali: etalonuri 

sinusoidaluri Zabva da signali denis maformireblidan. am 

blokSi xdeba etalonuri Zabvis gamarTva da misi fazuri Zvra 

raRac kuTxiT, romlis sidide wrfivadaa dakavSirebuli 

gazomili denis fazasTan. datvirTvis xasiaTidan gamomdinare 

igi an win uswrebs an CamorCeba etalonuri Zabvis fazas. 
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nax. 2. mudmivi Zabvis sinusoidaluri PWM  invertoris blok-sqema 

             sixSris adapturi marTviT: 

1 - taqturi generatori, 

2 - xerxisebri Zabvis maformirebeli, 

3 - sixSiris gamyofi, 

4 - etalonuri  Zabvis maformirebeli, 

5 - komparatori,  

6 - bogiruli sqema,  

7 - filtri, 

8 - denis gamzomi kvanZi, 

9 - mamodulirebeli Zabvis maformirebeli, 

10 – ZabviT marTvadi taqturi generatori. 

ZabviT marTvad taqtur generatorSi (10) xdeba taqturi 

sixSiris modulacia signaliT mamodulirebeli blokidan (9), 

rac Tavis mxriv uzrunvelyofs tranzistorebis komutaciis 

sixSiris Semcirebas  maqsimaluri datvirtis Sesabamis ubnebSi. 

nax. 3 –ze mocemulia Zabvis diagramebi Sesabamisi blokebis 

gamosasvlelze. 
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Yblok 10-is gamosasvleli

Yblok 9-is gamosasvleli

Yblok 6-is gamosasvleli

 
 
nax. 3. Zabvis diagramebi Sesabamisi blokebis gamosasvlelze. 

 
         amrigad, rogorc zemoT iyo aRwerili PWM tipis mudmivi 

Zabvis invertorSi sixSiris adapturi marTva saSualebas 

gvaZlevs garkveulad SevamciroT dinamiuri danakargebi 

Zalovan tranzistorebSi da Sesabamisad avamaRloT rogorc 

margiqmedebis koeficienti aseve misi saimedoeba.  

 

 

 

50 



და ს კ ვ ნ ა                         daskvna 

1. damuSavebulia avtonomiuri muSaobis gazrdili drois 

resursis maRali saimedoobis optomaluri teqnikur – 

ekonomiuri maCvenebliani UPS  - is kompleqsis eleqtro-

nuli nawilis struqtura. 

2. naCvenebia UPS  - is kompleqsis Rirebuleba muSaobis 

xarisxis kompromisuli varianti, SerCeuli saxeobis opti-

maluri Tanamedrove kompiuteruli da satelekomunikacio 

teqnikis moTxovnebTan SesabamisobaSi. 

3. sinusurformiani gamosasvleli Zabvis mqone UPS  - is 

eleqtronuli blokebis (invertorebi) gamoyenebis aucile-

blobis pirobebSi ekonomiurad gamarTlebuli (Rirebu-

lebis TvalsazrisiT) upiratesoba eniWeba dabalsixSirul 

transformatoriani gamosasvlelis mqone UPS  - s. 

4. damuSavebulia Sesabamisi Zalovani naxevargamtaruli kvan-

Zebis struqtura velianio tranzistorebis da proce-

suruli marTvis blokebis gamoyenebiT. 
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