mimarTuleba     – eleqtronika
saleqcio kursi – eleqtronikis Sesavali
praqtikuli mecadineobis konspeqti.
cifruli da analoguri eleqtronikis sawyisebi

sarCevi

1. cifruli eleqtronikis sawyisebi

Tema 1. informaciis erTeuli da Tvlis orobiTi sistema (1 mecadineoba).

Tema 2. cifruli eleqtronikis elementebi (2 mecadineoba).
Tema 3. eleqtronikis ZiriTadi cifruli xelsawyoebi (2 mecadineoba).

2. analoguri eleqtronikis sawyisebi

Tema 1. ZiriTadi eleqtronuli komponentebi (2 mecadineoba).

Tema 2. operaciuli gamaZlierablebi (2 mecadineoba).

3. eleqtronuli gazomvebis sawyisebi

Tema 1. cifrul-analoguri gardamqmnelebi (1 mecadineoba).

Tema 2. analogur-cifruli gardamqmnelebi (1 mecadineoba).

Tema 1. informaciis erTeuli da Tvlis orobiTi sistema.

informacia, zogadad, asaxavs sistemis (garkveuli niSniT an funqciiT gaerTianebul obieqtTa erTobliobis) Tvisobriv da ricxobriv (raodenobriv) maxasiaTeblebs.  es sxvadasxva fizikuri da simboluri saSualebebiT sistemis asaxvis, an aRweris  saSualebaa. 

nebismieri sirTulis eleqtronul sistemebSi, ama Tu im saxiT, mimdinareobs informaciis gadacema an gardaqmna. 1948 wels klod Senonma
 (Claude E. Shannon) SemoiRo informaciis sazomi erTeuli biti (bit). es umartivesi cnebaa informaciis TeoriaSi, kavSirgabmulobaSi, gamoTvlebSi da mraval sxva dargSi. 

informaciis erTeuls, bits, SeuZlia miioRos ori mniSvneloba:  0 an 1. am or mniSvnelobaze dayrdnobiT da sxvadasxva damatebiTi wesebis SemoRebiT SegviZlia avagoT sxvadasxva sirTulis informaciuli sistemebi (an sainformacio blokebi), romlebic asaxaven Cvens garSemo arsebul fizikur garemos informaciuli modelebis saxiT. 

0 da 1 analogebia “ara” da “diax”, sistemis an sagnis raime Tvisebis “ar arseboba” da “arseboba”.

Tu mxolod am or simbolos viyenebT, informaciis eleqtronuli saSualebebiT gadacema, miReba, garCeva da damuSaveba metad martivi da saimedoa teqnikuri TvalsazrisiT.
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	naxazi.1 pirveli (1) da mexuTe (5) signalebs identifikacia da aRwera martivia da calsaxaa: drois garkveul intervalze signali xasiaTdeba dabali mniSvnelobiT – 0, myisierad aRwevs maRal mniSvnelobas – 1, da SemdgomSi isev ubrundeba pirvelad dabal mniSvnelobas – 0. signalebi 2, 3 da 4 ver daxasiaTdeba ase martivad, moiTxoven garkveuli skalis SemoRebas da xasiaTdebian mravali mniSvnelobiT. saqme imaSia, rom fizikuri samyaro, fizikuri movlenebi, maTi modelebi, modelebis aRmweri informacia - martivi ar aris, saWiroa meti moqnilobiT misi aRwera.


am garemoebis gamo, eleqtronikaSi metad xelsayrelia orobiTi Tvlis sistemis gamoyeneba. 

Cven miCveulebi varT Tvlis aTobiT sistemas, romlis, gavixsenoT, TviTeuli Tanrigi aTi mniSvnelobiT xasiaTdeba – an SeuZlia aTi mniSvneloba miiRos:

0, 1, 2, 3, 4, 5, 6, 7, 8, 9.

aTobiT sistemaSi gamosaxuli ricxvi, magaliTad 1234, warmoadgens simbolur (kodirebul) “informaciul bloks”, romlis aRqma moiTxovs garkveuli informaciis (kodirebis/dekodirebis wesebis) codnas da am simboluri grafikuli gamosaxulebis garkveuli Tvisebebis dafiqsirebas:

· sistema aTobiTia (miCveulebi varT aTobiT sistemas da iSviaTad Tu mouva TavSi vismes ikiTxos Tu ra sistemaSia gamosaxuli es ricxvi);

· simboloebs ukaviaT oTxi pozicia (vizualurad gavaigiveT Tanmimdevrulad ganlagebuli oTxi sxvadasxva simbolo; viciT rom marjvena mxridan dawyebuli, marcxniv moZraobisas maT sxvadasxva Sinaars vaniWebT (1234=1000+200+30+4);

· viciT simboloebis mniSvneloba (viciT ariTmetikis safuZvlebi);

· viciT sxva, Sinaarsobrivad igive informaciis matarebeli grafikuli gamosaxulebis (anu formulis) mniSvneloba da arsi (viciT ras warmoadgenen Sekrebisa da gamravlebis operaciebi), anu rogor warmovidginoT gamosaxuleba Semadgenel nawilebad daSlili saxiT:
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ricxvebi 1, 10, 100 da 1000 igive wesiT ganimarteba.

aTobiTi sistema metad sasargeblo gamogonebaa da farTod gamoiyeneba. es poziciuri sistemaa, radgan TviToeuli simbolos mniSvneloba ganisazRvreba misi poziciiT ricxvSi. 

formula (1) Seesabameba cxrils:

cxrili 1.1

	Tanrigis nomeri, poziciis nomeri 
	...
	#4
	#3
	#2
	#1

	ricxvis amsaxveli simbolo (Tanrigis koeficienti)
	...
	1
	2
	3
	4

	operaciis Sinaarsi
	...
	1*1000
	2*100
	3*10
	4*1

	operaciis Sedegi
	...
	1000
	200
	30
	4

	Sekrebis Sedegi
	...
	1234
	234
	34
	4


daubrundeT bitis cnebas da ganvixiloT poziciuri sistema, romelSic TiToeuli Tanrigis simbolo daSvebulia iyos 0 an 1. es orobiTi sistema iqneba, radgan Tanrigs mxolod ori mniSvnelobis miReba SeuZlia. aTobiTi sistemis SemTxvevaSi, mezobel TanrigebSi Semavali erTi da igive simbolo erTmaneTisagan “woniT” aT jer gansxvavdeba, orobiTi sistemis SemTxvevaSi ki mxolod orjer. 
SevxedoT rogor Seicvleba cxrili orobiTi sistemisaTvis da ras warmoadgens, magaliTad, orobiTi ricxvi 1011.   

cxrili 1.2

	Tanrigis nomeri, poziciis nomeri 
	...
	#4
	#3
	#2
	#1

	ricxvis amsaxveli simbolo (Tanrigis koeficienti)
	...
	1
	0
	1
	1

	operaciis Sinaarsi aTobiTSi
	...
	1*8
	0*4
	1*2
	1*1

	operaciis Sedegi aTobiTSi
	...
	8
	0
	2
	1

	Sekrebis Sedegi aTobiTSi
	
	11
	3
	3
	1


Tanrigis koeficientebi Rebuloben mxolod or mniSvnelobas – 0, 1. orobiTi ricxvi 1011 gadaiyvaneba aTobiT sistemaSi formuliT:
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formulis marcxena mxare gamosaxulia orobiT sistemaSi, rac aRniSnulia indeqsiT, xolo marjvena aTobiTSi da ganmartavs orobiTi ricxvis Sinaarss. magaliTisaTvis kidev erTi ricxvi:


[image: image5.wmf]219

1

*

1

2

*

1

4

*

0

8

*

1

16

*

1

32

*

0

64

*

1

128

*

1

11011011

2

=

+

+

+

+

+

+

+

=

 (1.3)

orobiTi ricxvebis aTobiTSi gardaqmnisaTvis yovelTvis moxerxebulia cxrilis gamoyeneba. orive ganxiluli ricxvidaTvis maT eqnebaT Semdegi saxe:

ricxvisaTvis 1011 cxrili

	23
	22
	21
	20

	8
	4
	2
	1

	1
	0
	1
	1


xolo ricxvisaTvis 11011011 -

	27
	26
	25
	24
	23
	22
	21
	20

	128
	64
	32
	16
	8
	4
	2
	1

	1
	1
	0
	1
	1
	0
	1
	1


cxadia, rom orobiT sistemaSi gamosaxuli ricxvi met Tanrigs moiTxovs da CvenTvis rTulad aRsaqmelia, magram informaciis gadacemis da damuSavebis TvalsazrisiT ufro moxerxebulia da saimedoa.

rogori fuZec ar unda Seesabamebodes Tvlis sistemas, saganTa raodenoba - romelsac ricxvi aRniSnavs - ar icvleba. icvleba am raodenobis gamomxatveli kodirebuli simboluri gamosaxuleba. zogadad es raodenoba, anu ricxvi gamosaxuli 
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fuZis mqone sistemaSi, aTobiT sistemaSi gamoisaxeba formuliT:
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 - Tvlis sistemis fuZe,
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N

- ricxvi gamosaxuli 
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 fuZis mqone sistemaSi,
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- Tanrigis koeficienti, 
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 - ricxvis Tanrigianoba.

1.3 cxrilSi moyvanilia ramdenime magaliTi

cxrili 1.3
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formula 1.4 gamisaxuli orobiTi sistemisaTvis, miiRebs saxes:
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sadac Tanrigis koeficientebi mxolod or mniSvnelobas iReben 0 an 1.

aTobiT sistemaSi gamosaxuli ricxvis orobiTSi gadayvana xdeba martivi wesiT. magaliTad, ricxvi 54-Tvis Tanmimdevruli gayofiT 2-ze ganisazRvreba Tanrigebis koeficientebi:

                                         54    | 2 

                                         54    27    | 2

umcrosi Tanrigi      0     26    13   | 2

                                                  1     12    6   | 2

                                                          1     6     3   | 2

                                                                 0     2     1    ufrosi Tanrigi
                                                                        1

Sedegad viRebT  
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nebismieri informaciuli bloki xasiaTdeba informaciis raodenobiT. informaciis didi raodenobisaTvis sayovelTaod moRebulia 1.4 cxrilSi moyvanili aRniSvnebi

 cxrili 1.4

	saxelwodeba 

(simbolo)
	ricxvi 

aTobiTSi
	Ricxvi 

orobiTSi 

	kilobit (kbit)
	103
	210

	megabit (Mbit)
	106
	220

	gigabit (Gbit)
	109
	230

	terabit (Tbit)
	1012
	240

	petabit (Pbit)
	1015
	250

	exabit (Ebit)
	1018
	260

	zettabit (Zbit)
	1021
	270

	yottabit (Ybit)
	1024
	280


savarjiSo 1. 

mocemulia orobiTi ricxvi B2, gamoTvaleT aTobiTi ricxvebi A10 .
	A10
	B2

	
	512
	256
	128
	64
	32
	16
	8
	4
	2
	1

	
	
	
	
	
	
	
	1
	1
	0
	1

	
	
	
	
	
	1
	0
	1
	0
	1
	1

	
	1
	0
	0
	1
	1
	1
	0
	1
	0
	0

	
	
	1
	0
	0
	0
	1
	1
	0
	1
	1

	
	
	
	1
	1
	1
	0
	0
	0
	0
	1

	
	1
	0
	1
	0
	0
	0
	0
	0
	1
	1

	
	1
	1
	0
	0
	1
	1
	0
	0
	0
	1

	
	
	
	1
	1
	1
	0
	1
	0
	1
	1

	
	
	1
	0
	0
	1
	0
	1
	0
	1
	0

	
	1
	0
	0
	1
	1
	0
	1
	1
	1
	1

	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	
	
	1
	0
	1
	1
	1
	1
	0
	0
	0

	
	
	1
	1
	0
	1
	1
	0
	1
	1
	0

	
	1
	0
	0
	0
	1
	1
	1
	0
	0
	0

	
	
	
	1
	1
	1
	1
	0
	0
	0
	1

	
	
	1
	1
	0
	0
	1
	1
	0
	0
	1


savarjiSo 2. 

mocemulia aTobiTi ricxvebi A10, gamoTvaleT orobiTi ricxvi B2
	A10
	B2

	
	512
	256
	128
	64
	32
	16
	8
	4
	2
	1

	87
	
	
	
	
	
	
	
	
	
	

	165
	
	
	
	
	
	
	
	
	
	

	715
	
	
	
	
	
	
	
	
	
	

	334
	
	
	
	
	
	
	
	
	
	

	648
	
	
	
	
	
	
	
	
	
	

	188
	
	
	
	
	
	
	
	
	
	

	777
	
	
	
	
	
	
	
	
	
	

	45
	
	
	
	
	
	
	
	
	
	

	211
	
	
	
	
	
	
	
	
	
	

	567
	
	
	
	
	
	
	
	
	
	

	982
	
	
	
	
	
	
	
	
	
	

	746
	
	
	
	
	
	
	
	
	
	

	406
	
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	
	

	812
	
	
	
	
	
	
	
	
	
	

	1025
	
	
	
	
	
	
	
	
	
	


� gamoCenili mecnieri, informaciis da komunikaciis Teoriis fuZemdebeli.
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