





naSromi  warmoadgens  Teoriul -pragtikul  saxelmZRvanelos, romelic
Sedgenilia gaeros ganviTarebis programis xelSewyobiT SemuSavebuli



Si naarsi

Sesavali

Tavi l. Sromis usafrTxoeba

1.1. Sromis usafrTxoebis dacva da xanZarsawinaaRmdego

RonisZiejEnaaRb



2.12. joul -lencis kanoni da simZlavreTa balansis



6.4.

6.5.

elegtrosamontaJo kedlebze, iataksa da Werze mosaniSni
mowyobilobebi

LA












Tavi |. Sromis usafrTxoeba
am TavSi Tgven gaecnobiT Sromis usafrTxoebis dacvisa da xanZar sawi-

naaRmdego RonisZiebeb is sakiTxebs; sawarmoo tra vmatizmsa da profesiu I
daavadebebs, maT registracias , gamokvlevasa da aRricxvas; saxanZro da
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1.5

14



15



biT, gamdnari liTonis umciresi nawilakebis SeWra s. droTa gan mavlobaSi
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dengamtar nawilebTan orpo lusa S exeba yvelaze saxifaTod iTvleba
(nax.1.1)

18



eleqtru

19



Sexebis Zabvis mniSvneloba damokidebulia miwasTan SerTuli wredis
parametrebze , Camamiweblis potencialis mrudis saxeobaze , miwaze mdgar da
Camiwebul, izolaciadazianebul elegtromowyobilobaze Semxeb adamiansa
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T)
naxl.8.maizolirebeli
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K)



sakontrolo kiTxvebi
1.
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IV jgufi
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ufasod maragdeba 0.5% mariliani da gaziani wyli
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iTvleba, rom xmauris 6 -10 decibeliT (db) Semcireba Sromis nayofi
erebas zrdis 10 _12%iT.
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1.15

32



Zabvis qveS myofi dazarale buli xSirad damoukideblad ver iT avisuf -
lebs Tavs. es xdeba kunTebis uneblie krunCxviTi SekumSvebisas, kidurebisa
an sxva organoTa damblis, nerviuli sistemis dazianebis as, rodesac igi
veRar gadaadgildeba mZime meqanikuri tramvis an gonebis dakargvis gamo.
nisi ga Tavisufleba SesaZlebelia ramdenime gziT. maTgan pirvelia eleq -
trodanadgaris swrafi gamorTva.

eleqtrodanadgaris gamorTva xdeba uaxloesi amomrTvelis ga TiSviT
mcvelebis amoxraxniT, Stefselis gamorTviT da a.S. mxedvelobaSi unda
miviRoT rom Tu dazaralebuli garkveul simaR lezea SeiZleba gamor -
Tvisas igi C amovardes, xolo, amorTvisas SeiZleba Suqgi Cages, amitom
saWiroa vigonioT farani, sanT eli
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Tu tansacmeli dasveleb ul ia da aucilebelia dazaralebulTan S exe-
ba,
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sakontrolo kiTxvebi
1. raaris
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TiTebs gada itanen nikapze da daawvebian qveviT, gaxsnian pirs; Sublze
dadebuli meore xeliT gadasweven Tavs ukan ( nax.1.23,b).
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1.19 gulis masadi
gulis masadlis mizania daSavebulis organizmsSi sisxlis mimogcevis xe

lovnuri SenarCuneba da gulis normaluri SekumSvebis aRdgena.
sisx lis mimoqc
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hyves 5-jer dawola gulze. Tu es Sedegs ar iZleva , Yyovel or C abervas
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Tavi ll.  eleqtruli da magnituri wredeb is ZiriTadi
cnebebida kanon ebi

am TavSi Tqven gaecnobiT eleqgtrobis warmoSobis mizezebs; damuxtul

sxeulTa urTierTgmedebas; eleqtrotegnikis ZiriTad cnebebs; eleqtruli
erergiis wyaroebsa da miRebas; elegtrosadgurebis saxeebsa da maTi m nzpi
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Tavisufal i elegtronebis mimarTul mowesrigebul moZraobas, rasac eleq
truli deni ewodeba.
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nikaSi ki sagme gvaqvs amperze aTasjer da milionjer nakleb de nebTan. amk
tom praqtik aSi gamoiye
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gilos gamt arSi, elegtroenergiis wyarom unda Seasrulos garkveuli
samuSao. genegatorebSi es samuSao sruldeba meganikuri energiis, xolo
akumulatorebsa da galvanur elementebSi gimiuri reaqciis xarjze.
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d)



SegviZlia vipo voT maT Soris sxvao ba, romelsac Zabva ewodeba . Zabva
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hidravlikuri turbina dakavSirebu

50



nax.2.15. he-is saerTo xedi: 1. wyalsatevi; 2. dawnevis milebi;
3. samangano darbazi

nax.2.16
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ufro maRalia an Za, miT ufro stabiluri da Zlieria garis Zala da miT
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trul wre
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57

ganuStoebeli wredebi mi
ekuTvnebian martiv wredebs.



modebul Zabvas, xolo mTeli wredis winaRobis magier t gansaxilveli
ubnis winaRobas.

a) b) 9)

nax.2.23 umartivesi eleqtruli wredi (a); wredis ubani

58



gaxsnili wredis dros ( | =0) da Siga winaRobaze Zabvis vardna nulis
to lia. amitom am dros wyaros momWerebze Zabva da emZ erTma neT

59



-, I

H L ]

a) b)
nax.2.26 kvebis wyarosa da sazomi xelsawyoebis CarTva mi mdevrobiT SeerTebul
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3. ras ewodeba simZlavre da ra asoTi aRiniSneba igi?
4,

64



daimaxsovreT! eleqtruli veli warmoadgens materifs, nivTierisagan
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dasxva niSniani muxtebi erTmaneTs iWeren. amitom kondensators SeuZlia
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kondensatorebis mimdevrobiTi SeerTeba gamoiyeneba ara marto im
SemTxve
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magnituri velis struqturis gasacnobad davfaroT magniti miniT da
da
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b)

73

9)



SeRwevadobaze, romelSic gaiv  lis magnituri nakadi. rac metia magnituri
SeRwevadoba miT naklebia magni turi winaRoba da miT metia misi magnituri
nakadi sxva Tanabar pirobebSi.

magnituri velis mogmedeba denian gamtarze . Tu mudmivi magnitis
magnitur velSi movaTavsebT gamtars (nax.2.8.a)

74



am wesis gamoyenebisas unda gvaxsovdes, rom
manituri  Zalwirebi mimarTulia CrdiloeT
polusi
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nax.2.4.
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daimaxsovreT!
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asoTi. es koeficientic damok idebulia konturis geometrul zomebze,
orive koWas xviaTa ricxvze , gularas ganivkveTis farTobze da ganisa

82






sawyisad miRebulia CarCos horizontaluri mdgomareoba, drois dasa
wyisSi (roca t=0) magnturi nakadi CarCoTi ar gadaikveTeba; Sedegad e.m.Z
nulis tolia (wertili 1 grafikze). CarCos Semdgomi brunvisas magnituri
nakadis gadakveTis siCqgare mudmivad izrdeba da aRwevs magsimums, im dros,
roca CarCo ikavebs vertikalur mdgomareobas (wertili 2). ud ides mni -

Svnelobas aR wevs induqcirebuli emZ. CarCos brunvis Semdgomi gagrZeleba
ar iwvevs induq ciuriemZ -

84



sinusoiduri deni ar amowuravs tegnikaSi gamoyenebuli cvladi denis
mravalsa xeobas. xSirad cvlad denze saubrisas amateben sityvas peri
duli.

perioduli ewodeba cvlad dens, romelic drois tol SualedebSi ime
orebs Tavisi cvlilebis srul cikls. zemoT ganxiluli sinusoiduri deni
cvladi perioduli denis kerZo SemTxvevaa.

sakontrolo kiTx vebi:
1.
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radgan sinusoiduri

emZ

87



marTlac , Tu gansazRvruli t droSi CarCo 1 S emobrunda 5t KkuTxiT,

m&in cxadia, rom CarCo 2 daiWers (mt + /) mlgomareobas.

nax.2.®.b-ze erT grafikze gamosaxulia TiToeul CarCoSi dainduq ci -
rebu li em Zebi. grafikis agebis dros drois aTvlis dasawyisad
(t =0)aRebulia mo menti, roca xvia 2 gaivlis A wertils (nax 259a) hori -
zontalur RerZze gada zomilia ara dro, aramed kuTxe St anu agebulia
induqcirebuli emzZ -is sidi  dis CarCos mobrunebis kuTxeze damokidebuleba.
rogorc nax .2.®.bdan Cans mrudebi arafriT ar gansxvavd ebian zemoT

ganxilulisgan.
nax2.®-dan gamomdinareobs, rom orive cvladi em
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gamosaxulia nax.2. 60.b-
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Sesabamisad,

62282 773852 Tm I[d
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daimaxsovreT!  aqtiuri winaRobis maqone cviadi denis wredebSi
(nax.2.8a) winaRobaze mogmed| Zabva yovelTvis faziT emTxveva dens
(nax.2.4.b).
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gamomvevi mize

92



(nax.2.8.9), amgvarad, kondesatoris Semcveli cvladi denis wredSi deni ga
dis uwyvetad. es ganpi  robebulia imiT, rom uwyvetad icvlis Tavis pola
robas cvladi em Z-
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aseTi SeerTebis saerTo wertils neitraluri, anu nulovani wertili

ewodeba. generatori momxm arebelTan SeerTebulia oTxi gamtar IT. sam maT -
gans ewodeba xazuri, xolo meoTxes, romelic erTmaneTTan aerTebs nul 0-
van wer tileb s _ nulovani anu neitraluri gamtari ewodeba.

samfaza sistemebSi  nebismier or xazur gamtar s Soris  Zabvas xazuri

Zalva ewodeba da aRiniSneba Uy,
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aseTi SeerTebis dros datvirTvis Tanabari gana wileba aucilebelia.
winaaRmdeg SmTxvevaSi erT fazaze datvirTvaTa
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Tauvi lll. eleqtronuli xelsawyoebi da mowyobilob ebi

100



kaTodidan anodamde gzaSi aCgare buli eleqtronebis energia anodze dar -
tymis Sedegad gardaigmneba rentg enis sxivebis energiad. nax.3.1 a-ze naCvenebia
kompiuterul tomografiaSi gamoyene buli rentgenis milaki.
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102



mimarTule biT. uku

103



ZiriTadad gamoiyeneba eleqtr uli signalebis gaZlierebis, generirebisa da
gardagmnisaTvis. Ppirvel nax.3.4a-ze warmodgenilia didi simZlavris, xolo
meore nax.3.4-ze mcire simZlavris tranzistorebi.

104



savele tranzistori wamoadgens naxevargamtarul xelsawyos, romel
Sic deni icvleba gamosavali signaliT Segmnili eleqtruli velis mar
Tobuli denis mogmedebis Sedegad.

savele tran

105



aris marTuli din istori (oTxfena diodi), anu erTgvari gasaRebi, romelic
marTavs did simZlavreebs mcire simZla vris impulsebis mowodebis dros.

|"I'|||'| e L] 7.0

a)
nax.3.6 tiristorebis sxvadasxva saxeebi (a) da grafikuli aRniSvm18(s).6
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Tavi IV . elegtrotegnikuri masalebi
am TavSi Tgven gaecnobiT  elegtrotegnikuri masalebis daniSnulebasa

da ZiriTad saxeebs; maT mniS vnelobas eleqtroenergiis gadacemisa da
eleqtro

109



a.S. dieleq tri kebs gaaCniaT Zalian didi eleqgtruli winaRoba. q

110
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112



agreTve naxSirbadi da maTi SenaerTebis modifikaciebi. liTonuri gamtari

113






kabelis damcavi safari uzrunvelyofs maT saimedoobasa da xangamZle -

o bas sxvadasxva pirobebSi Cadebis eqspluataciisas. am pirobebidan gamom -
dinare kabeli SeiZleba iyos ujavSno an foladis lentebiT dajavSnuli,
agreTve sworkuTxa an mrgva li kveTis moTuTi -ebuli gamtarebiT , romelic

garedan dafarulia boWkovani masalebis an plastmasis damcavi safariT.
kabelis garsebad gamoiyeneba

115



a) b)
nax.44. izolirebuli (a) da SiSveli (b) saden ebi

meganikuri, sinaTlisa da tenis zemo gmedebisagan dacvis mizniT g amta-
r ebi dafarulia rezinis, plastmasis an metalis lentiT.

gamtar ebs romelTac gaaCniaT gare damcavi garsacmi ewodebaT daculi,
xolo romel Tac ar gaaCniaT _aradaculi. gamtar ebs aseve gaaCniaT
msubuqgi damcavi safari gaRald
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da sxva mowyobilobebis dasamza  deblad, sadac aucilebelia energiis mcire
danakargebiT damagniteba.
magniturad magari
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123



sakontrolo kiTxvebi
1.

124



igive siCqariT, ra siCgariTac brunavs mudmivi magnitis magnituri veli,
masSin cilindris mag nituri veliT gadakveTa ar moxdeba da ar aRiZvreba
grigaluri denebi, romlebic ganapirobeben cilindris brunvas.

ase rom,

125



amgvarad miviRebT asingronul Zravas. SevniSnavT rom nhax.5.4 ,a-ze sacdeli
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1. fazurrotoriani asingronuli Zr avebi Cveulebriv warmoadgenen didi
simZa vris eleqtroZravebs da daZvrisas mo i Txoven did Zalas. amitom maTi
amibaveba xdeba maT gragnilebTan reosta tis Car TviT.

sakontrolo kiTxvebi
1. ras ewodeba eve
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sagan (muSa gragniliT), kolegtorisagan (musebiTa da musebis damWerebiT)
da damxmare mowyobilobebisagan. nax.5.12 -ze naCvenebia mudmivi denis gene -
ratori daS lilmdgomareobaSi.

nax.5.1

132



am movlenis Tavidan acilebis mizniT generatorze (uRelze) gakeTebu

133



simZlav

134



mudmivi denis Zravebi. iseve, rogorc zemoT aRniSnuli asingronuli
Zravebi, mudmivi denis Zravebic eleqtrul energias gardagmnian meganikur
ener giad.

mudmivi denis Zravebis mogmedebis principi.

135



5.5. eleqgtrosamontaJo megani  zmebi, instrumentebi, samarjvebi

136



raxnvisa da amoxraxnvisaTvis mis korpusSi CamontaJebulia elegtroZrava
(nax.5.15.b), romelic reduqtoris gavliT SeerTebulia korpusTan. garda
amisa
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pnevmaturi principi. es xelsawyo , pirvel rigSi , gamoiyeneba sangrevi samu -
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Tavi VI. eleqtrosamontaJo samuSaoebSi gamoyenebuli sazomi
xelsawyoebi, instrumentebi, meqganizmebi da mowyobilob ebi

141
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danarTSi 1

143



absoluturi cdomileba A warmoadgens sxvaobas xelsawyos A Cve
nebasa da gasazomi sididis namdvil A, mniSvneloba Soris:

0
fardobiTi cdomileba 2

144



yvelaze xSirad simZ la vris gazomva xorcieldeba er Ti xelsawyoTi L

vat metriT (nax.6.5.a). vatmetri aris eleqt rodinamiuri sistemis xelsa wyo da
gaaCnia ori sazomi elementi

ori koWas saxiT: mim devro -

biTi da pa r aleluri. pi r-

vel koWaSi miedineba dat -
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6.2. eleqgtromontalis dros gamoyenebadi sakontrolo -sazomi
xelsawyoebi

multimetri.
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OFF/ON ¢
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8 diapazoni cvladi denis Zalis gasazomad miliamperebSi - 1,5, 6, 15, 60,
150, 600, 1500, 6000 ma; 7 diapazoni mudmivi denis Zali s gasazomad

149





http://test.eterkan.by/catalog/clampmeters/digital/m266

danayofi 1 mm -is tolia. ruleti moxer xebulia imiTac, rom sazomi lentis
boloze gaaCnia specialuri samagri, rom liTac igi magr deba gasazomi
sagnis kideze. es saSualebas aZlevs erT adami
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dasakeci metrebi mzaddeba 1000 mm sigrZisa (gaSlil mdgomareobaSi).
isini Sedgebian erTmaneTTan SeerTebuli 10 drekadi firfitisgan (nawili
sgan), nawilebis sigane 10 -
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rozetis dasayeneblad da xvrelis diametris dasadgenad saWiroa
gavSd oT karakinis fexebi rozetis diametrze met sidideze, davadoT
karakini ro zets da movzidoT misi fexebi ise, rom fexebis boloebi
exebodnen rozetis zedapirs (nax.6.24.a).
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6.4. eleqtrosamont  aJo kedlebze, iataksa da Werze mosaniSni
mowyobilobe bi

elegtrosamontaJo samuSaoebis Sesrulebisas mosaniSn instrumentebs
ganekuTvneba fargali, trafareti, gonio da sawerteli.

fargali warmoadgens instruments, romelic gamoiyeneba wrexazebisa
da rkalebis Sem osaxazavad (nax.6.28.) igi SeiZleba gamoyenebuli ignes agre
Tve, madZilebis gasazomad, magaliTad rukaze. Cveulebriv fargali mzad
deba liTo nisagan d ( d( ds5/iTo
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daimaxsovreT! sawerteli xelis sazelinklo instrumentia, romelic
gankuTvnilia namzadis zedapirze mcire Rrmulebis anu ‘wertilebis~ mo
sanisSnad.

160



6.5. montalJis dros gamoyenebuli instrumentebi da samarjve bi

piroteqnikuri instrumentebi da meqanizmebi. elegtrosamontaJo samu

161



dgu

162



pirotegnikuri samarTuli gamoiyeneba betonis a da aguris safuZvlebze
diubelebis CasarWobad eleqtrogayvanilobis, mcire masis eleqtrodanad
gare

163



3. sad gamoiyeneba piroteqnikuri dartymiTi sveti?
4. risTvis gamoiyeneba seqtoruli makra teli?

6.6. kabelebisa da gamtarebis ZarRvebis daboloebebisa da Seer Tebi sa-
Tvis gamoyeneb uli instrumentebi da samarjvebi

kabelebisa da gamtarebis ZarRvebis boloebidan izolaciis mosaxsne -
lad gamoiyeneba specialuri marwuxebi, romlis er TerTi saxe mocemulia
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puansonTan erTad brundeba sawyis mdgomareobaSi, xsnian dawnexil buniks
da SeerTebac mzadaa (nax.6.39.b).

sakontrolo kiTxvebi
1.
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2. CamoTvaleT eleqtruli sq emis saxeebi.
3.

170



darbaze bisa da oTaxebis dekoratiuli da esTetiuri ganaTebisaTvis
far Tod gamoiyeneba WaRebi, brebi, torSerebi, magidis naTurebi, Ramis
naTurebi da sxva (nax.7.3).
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