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SO ‘ZBO SH I

M a ’lu m k i, so ‘nggi y illa rd a  sa n o a ti rivo jlangan  m a m la k a tla rd a  
ax b o ro t k o m m u n ik a ts iy a la r  so h as id a  yangi texno lo g iy a larg a  o ‘tish  
ja ra y o n i ja d a l su r’a tla r  b ilan  k ech m o q d a . 0 ‘zbek iston  h a m  u m u m - 
m a m la k a t m iq y o sid a  ax b o ro t k o m m u n ik a ts iy a la r  y o ‘n a lish la rid an  
b iri, ra q a m li ra d io a lo q a , ra d io e sh ittir ish  va  te lev id en iy e  tiz im ig a  
o ‘tishdek  g ‘oyat m u h im  va katta  aham iyatga m olik  ishlar b o ‘sag‘asida 
tu ribd i. R ad io a lo q a  va te le rad io esh ittirish n in g  yangi texno log iyalari 
X X I a s r  in fo k o m m u n ik a ts iy a s in in g  e n g  za m o n a v iy  s o h a la r id a n  
h iso b lan ad i va b a rc h a  tu rd ag i ax b o ro tla m i z a m o n  ta lab la rig a  t o ‘la  
ja v o b  b e rad ig a n  h o k te  te z k o r  sh ak llan tir ish , q ay ta  isfttash , u za tish  
va q a b u l q ilish n i, sa q la sh n i, ja m iy a tn i  y u k sak  sav iy ad a  a x b o ro t  - 
la s h tir is h n i a m a lg a  o s h ira d ig a n  k o ‘p  fu n k siy a li v id e o a x b o ro tla r  
tiz im id ir.

J a h o n d a g i b ir  q a to r  o lim la r , e k s p e r tla r  va m u ta x a ss is la m in g  
fik riga  q a ra g a n d a , y a q in  yiU ar ic h id a  a n a lo g  te le v iz io n  tiz im  
ra d io a lo q a  va te le ra d io e s h itt i r is h la m in g  y an g i te x n o lo g iy a la r i 
ja m iy a tn i  a x b o ro tla sh tir ish d a  e n g  u s tu n  so h ag a  ay la n a d i. S h u la r  
q a to r i  0 ‘z b e k is to n  m iq y o s id a  h a m  u c h b u  yang i te x n o lo g iy a la m i 
ta tb iq  e tish  y u z a s id a n  q a to r  q a ro r la r  q ab u l q ilin ib , a m a liy  ish la r  
q ilinm oqda. K o ‘pgina ch e t el firm alarin ing  m ahsulotlari 0 ‘zbek iston  
R esp u b lik a s i a x b o ro tla sh tir is h , te le k o m m u n ik a ts iy a  v a  a lo q a  
s o h a la r id a  k en g  m iq y o sd a  ta tb iq  e tib  b o rilm o q d a . V ilo y a tla r , 
s h a h a r la r  va s h a h a r  tu m a n la r i  o ra s id a  k en g  p o lo sa li s ig n a lla m i 
o ‘tk a z is h  m u h i t i  s i fa t id a  r a q a m li  l in iy a la r ,  o p t ik  k a b e lla r  v a  
ra d io re le  lin iy a la ri ja d a ll ik  b i la n  ish g a  tu sh ir i lm o q d a .

S h u n i t a ’k id lash  k erak k i, ra d io , T V  d as tu r la m i yangi te x n o lo -  
g iyalar aso sid a  q ay ta  ish lan ib  ta rq a tilg a n d a  y u q o ri s ifa th  te lev iz io n  
k o ‘rsa tuv lam i am alg a  osh irish  t a ’m in lan ad i, shu n in g d ek , h a rak a tla -  
nayo tgan  obyek tlarda h a m  televizion tasvir va ovoz signallarini qabul



q ilishga im k o n iy a t y a ra tilad i. H o z ird a  a n iq  b ir  fak t sh u k i, n a fa q a t 
0 ‘zb ek is to n , balk i b o sh q a  m a m lak a t fu q a ro la rin in g  k o ‘pchilig i o ‘z 
k u n d a lik  fa o liy a tid a  z a ru r  b o ‘lgan  m a ’lu m o tla rd a n  to r t ib  siyosiy , 
iq tiso d iy , m a ’n av iy  va  sh u n g a  o ‘x sh ash  k a tta  a h a m iy a tg a  m o lik  
ax b o ro tlam i ay n an  rad io a lo q a  va telerad ioesh ittirish  ta rm o g ‘i o rqa li 
q ab u l q i lm o q d a la r  va  b u  s o h a  fu q a ro la r in in g  k u n d a lik  h a y o ti-  
fao liy a tin in g  a jra lm as  q ism ig a  ay lan m o q d a . S h u  b o ra d a , y u q o rid a  
q ay d  e tilg a n  b a r c h a  is h la m in g  m o h iy a ti m av ju d  a n a lo g  a lo q a  
k an a lla rin i yang i tex n o lo g iy a la r asosidag i k an a lla rg a  a lm ash tir ish , 
u lam in g  sam arad o rlig in i osh irish , y a n i  m a m la k a t aholisiga, dav lat 
va n o d av la t k o rx o n a la rg a  kerak li tu rd ag i va ta lab d ag i y u q o ri sifatli 
a lo q a  x izm atla rin i k o ‘rsa tish n i ta sh k il e tish d a n  ib o ra t.

R adioaloqa va teleradioeshittirishning yangi texnologiyalari m avjud 
televizion ta rm o q n in g  tuzilishiga zam o n  nu q ta i n azarid an  b ir q an ch a  
ijobiy o ‘zgarishlam i olib kiradi. R adioaloqa va teleradioeshittirish yangi 
texnologiyalarin ing jo riy  qilinishi televideniye ta rm o g ‘i b ilan  In te rn e t 
ta rm o g ‘ini, m o b il a lo q a  ta rm o q la rin i va b o sh q a  q o ‘sh im ch a  x izm at 
ta rm o q la r in i y ag o n a  k o ‘p  fim ksiyali ta rm o q  aso sid a  b irlash tirish g a  
im k o n  b e rad i. S h u n in g  b ilan  b iig a  raq am li tex n o lo g iy ag a  o ‘tish  
n a tija s id a  c h a s to ta  resursi te ja lad i, u za tilay o tg an  tu rli d a s tu r la r  
k o ‘rsa tilish in ing  sifati o sh ish i b ilan  b iig a  s ta n d a r t o ‘tk az ish  po losali 
a lo q a  k an a lid a n  u za tilay o tg an  T V  d as tu rlam in g  son i, u lam in g  sifati 
y ax sh ilan ish ig a  im k o n iy a t y a ra tilad i, y a ’n i k o ‘p  d as tu rli te le ra d io  
t a r q a t i s h l a r  a m a lg a  o s h i r i l a d i ,  b u n d a  t e le k o m m u n ik a ts iy a  
x izm a tla rin in g  tu r i  k o ‘pay ad i va sifati y a n a d a  y u q o ri b o ‘lish iga 
erishiladi.

U sh b u  o ‘quv  q o ‘llan m ad a  rad io a lo q a  va  te le rad io esh ittirish n in g  
yang i te x n o lo g iy a la r i b a ta fs il y o ritilg a n . B u  ta la b a la m in g  u sh b u  
so h ad a g i b il im la r in i  y a n a d a  o sh ira d i, k o ‘n ik m a  va  m a la k a la r in i 
b o y ita d i v a  0 ‘z b e k is to n d a  h a r  to m o n la m a  y e tu k , m a la k a li  
m u tax ass is la r y e tish ib  ch iq ish ig a  z a m in  y a ra tad i.



1 - b o b .  R A D IO A L O Q A  P R I N S I P L A R I

1 .1 . E le k t ro m a g n i t  to M q in la ri h a q id a  m a ’lu m o t

X IX  asm in g  o x irida  u zo q  m asofa larga ta rq a la  o lad igan , k o ‘zga 
k o ‘rin m ay d ig an  e lek tro m ag n it toM qinlari ix tiro  q ilind i va u lam in g  
xususiyatlari tekshirildi. B u to ‘lqinlar ra d io to  ‘Iq in la r  deb  ataladi. T abiat 
hod isalariga  o id  k o ‘p d a n -k o ‘p  ta jriba m ateria lla rin i u m u m lash tirib , 
ingliz fizigi D jeym s M aksvell e lek tro m ag n it m ay d o n  nazariyasin i 
y a ra td i, q u y o sh  n u ri va rad io toM qinlam ing  tab ia tan  um um iy lig in i 
an iq lab , u lam in g  ta rq a lish  q o n u n in i o ch d i. K ey inchalik  b o sh q a  
n u rlan ish la r  tekshirild i: u ltrab in afsh a , in fraq iz il, ren tgen  nu rla ri va 
boshqalar. T eksh irish larshun i ko ‘rsatdiki, u lam ing  q a to r xususiyatlari 
b ir-b ir id a n  farq lan ish iga  qaram ay , ta b ia ta n  kelib  ch iq ish i b ir  xil: 
u lam in g  h am m asi e lek trom agn it to ‘lq in lari b o ‘lib, fizik xususiyatlari 
esa, to ‘lq in  uzun lig i b ilan  farq lanadi.

1886—1 8 8 8 -y illa ri G e y n r ix  G e rs  o ‘z ta jr ib a la r id a  M aksvell 
n aza riy as i x u lo sa la rin i ta sd iq la d i, rad io to M q in lam in g  ta rq a lish i, 
qay tish i va sin ishi y o ru g ‘lik nu ri ta rq a lish i q o n u n i b ilan  b ir  xilligini 
k o ‘rsatdi. Y o ru g ‘lik  n u rin in g  e lek tro m ag n it nazariyasin i y a ra tish d a  
M aksvell k a tta  q iy inch ilikka to ‘q n ash  keldi. S h u  vaq tgacha  m a ’lu m  
b o ‘lgan  m a te r iy a n in g  t o ‘lq in s im o n  h a ra k a tla r i ,  m e x a n ik  h a ra k a t 
va  m u h itd a g i z a r ra c h a la m in g  o ‘z a ro  e la s tik lik  t a ’siri n a tija s i d e b  
tu sh u n tir ilg a n .

M asalan, suv yuzasidagi to 'lq in  tarqalishi ichki kuch lar ishqalanishi 
va  su v n in g  sirt ta ran g lig i t a ’siri, to v u sh n in g  ta rq a lish i — g az 
m olekulalarining tebranishi yoki m uhitdagi elastiklik deformatsiyasidir. 
V ak u u m d a  esa, b u n d a y  teb ran ish la r b o ‘lm aydi.

Q a n d a y  q ilib  y o ru g ‘lik  t o ‘lq in la ri t o ‘s iq la rs iz  id ea l v a k u u m  
h iso b lan g an  fa zo d a  ta rq a lad i?  M aksvell fazo n i k o ‘z  ilg‘am ay d ig an  
m a te r iy a  b ila n  t o ‘ld ir ilg a n , d eb  fa raz  q ild i va  u n g a  e f i r  d eb  n o m  
b e rd i.  E le k tro m a g n i t  t o ‘lq in la r in in g ,  s h u n in g d e k , yorugM ik 
t o ‘lq in la r in in g  ta rq a l is h in i  e f i r  z a r r a c h a la r in in g  te b ra n is h i d eb



tu s h u n tird i.  E fir  z a r ra c h a la r in in g  siljish i y o k i h a ra k a tin i  s i l j is h  

to k i  d e b  n o m la d i.  H a q iq a ta n ,  v ak u u m li n a y c h a g a  ik k ita  p la s tin a  
joy lash tirib , u lam i o ‘zgaruvchan  E Y K  m anbay iga  u lasa , y aq in ro q d a  
jo y la sh g an  m a g n it  m ilig a  o ‘z g a ru v c h a n  m a g n it m a y d o n i sh u n d a y  
t a ’s ir  q i la d ik i ,  g o ‘y o  b u  e le k t r o d la r  o ra s id a g i  b o ‘s h l iq d a n  
e le k tro n la r  o q im i o q ib  o ‘tg a n d e k  tu y u la d i, h o s il b o ‘lg an  to k  esa  
k o n v e k s iy a  to k i  d eb  a ta lad i.

S o n  jih a td a n  tajriba nazariya b ilan  to ‘laligicha m os b o ‘lgan h o ld a  
sifat j ih a td an  b u n d ay  m exan ik  m odel asos b o ‘la o lm aydi. F iz ik lam ing  
keyingi b a rc h a  urin ish lari en g  n o z ik  va o ‘ta  o q ilo n a  lajiibalari efirni 
a n iq la sh , u n in g  x u su siy a tla rin i o ‘rg an ish  n a fa q a t n a ti ja  b e rm a d i,  
b a lk i, a g a r  e f ir  b o r  d eb  fa raz  q il in g a n d a  h a m  k o 'p c h il ik  fiz ik  
h o d isa la m in g  m o h iy a tin i tu sh u n tir ib  b o ‘lm as ed i. S h u n in g  u c h u n  
h o z irg i v a q td a  b u  tu s h u n c h a n in g  rea l fiz ik  m a ’n o s i y o ‘q , a m m o  
k u n d a lik  h a y o td a  b u  ib o ra  te z - te z  u c h ra b  tu rad i.

S h u n in g  b ilan  b iiga eksperim en ta l fizika e lek trom agn it t o ‘lq in lar 
h aq id a  yang i m a ’lu m o tlam i t o ‘p lab  bord i. P .N . L ebedevn ing  1901- 
y ilda  o ‘tk a z g a n  ajoy ib  ta jr ib a la r i y o ru g ‘lik  n u ri b o s im in i a n iq la sh  
im k o n in i b erd i. K ey inchalik  e lek tro m ag n it to ‘lq in la rin i n u rla tu v ch i 
za rrach a  o ‘z in in g b ir  qism  m assasin i y o ‘qotish i isbo tlandi. N ih o y a t, 
e le m e n ta r  y a d ro  z a rra c h a la r in i ,  u la m in g  reak s iy as in i o ‘rg an ish  
sh u n i k o ‘rsa td ik i, a y r im  s h a ro it la rd a  z a r ra c h a la r  e le k tro m a g n it  
nu rlan ish ig a  ay lan ib , teskarisi e lek tro m ag n it n u rlan ish lari esa  e lek tr 
z a ry a d la n g a n  z a rra c h a la rg a  o ‘ta d i. B ir to m o n d a n  e le k tro n la r  
o ‘z la rin i m a te r iy a n in g  e le m e n ta r  z a rra ch a la r id e k  tu tsa la r, ik k in ch i 
to m o n d a n ,  u la r  q a n d a y d ir  t o ‘lq in  x u su siy a tla rig a  eg a , m a sa la n , 
difiaksiyaga m oyillik , y a ’n i t o ‘siq lam i ay lan ib  o ‘tishi. 0 ‘z  n av b a tid a  
e lek tro m ag n it n u rlan ish la r korpuskularlik , diskretlik  xususiyatlariga, 
y a ’ni m a y d a  za rra ch a la r o q im i xususiyatlariga egadirlar.

B a rc h a  d a lilla r  sh u n d a y  x u lo sag a  o lib  k e ld ik i, e le k tro m a g n it  
to ‘lq in la r  h a rak a td ag i m a te r iy a n in g  a lo h id a  sh ak lin i ifodalayd i.

M ak sv e lln in g  e lek tro m a g n it m a y d o n i n azariy asi, e f ir  h aq id ag i 
fa raz id an  ta sh q a ri, obyek tiv  fizik v o qelikn i ta jrib a  aso sid a  belg ilab , 
a tm o sfe ra  e lek tr i asosiy  q o n u n la r in i u m u m la sh tirg a n  h o ld a  t o ‘g ‘ri 
aks e ttirad i.

B u n d a  ju d a  z a ru r  xu losa, m av ju d  o ‘zg a ru v ch an  e lek tr m ay d o n i 
o ‘z g a ru v c h a n  m a g n it  m a y d o n in i  k e lt ir ib  c h iq a r a d i .  A g a rd a  
e le k tro m a g n it  in d u k s iy a  q o n u n i  te sk a ri b o g ‘liq lik n i b e lg ila sa ,



o ‘zgaruvchan  elek tr va m agnit m aydonlari h am m a  vaqt b iiga m avjud  
b o ‘lib , o ‘z a ro  b o g ‘liq lik d a  b o ‘lad i. 0 ‘zg a ru v ch a n  e le k tr  m a y d o n i 
o ‘zg a ru v ch a n  m ag n it m ay d o n in i k e ltirib  ch iq a rad i, o ‘z g a ru v ch a n  
m ag n it m a y d o n i esa , o ‘zg aru v ch an  e le k tr  m ay d o n in i hosil q ilad i. 
S h u n in g  u c h u n  h a r  q a n d a y  t a ’s ir , y a ’n i e le k tr  y o k i m a g n i t  
m a y d o n in in g  o ‘z g a rish i, y ag o n a  o ‘z g a ru v c h a n  e le k tro m a g n it  
m ay d o n in i yuzaga keltiradi.

0 ‘zgaruvchan  e lek trom agn it m ay d o n in in g  eng  asosiy xususiyat- 
la rid a n  b iri, u  p a y d o  b o ‘lgan y e rd a  loka llashm ayd i. P ay d o  b o ‘lgan  
n u q ta s id a n  a t ro f -m u h itg a  e le k tro m a g n it  t o ‘lq in la ri, g o ‘y o  suv  
h av zas ig a  ta s h la n g a n  to sh  d o ira s im o n  ta rq a lu v ch i t o ‘lq in la r  kab i 
ta rq a lad i. E le k tro m ag n it to ‘lq in lari en e ig iy a  tash u v ch id ir. Q u y o sh  
n u r in in g  u n in g  y u z a s id a n  kelish i h iso b ig a  Y e rd a  h a y o t m av ju d . 
D e m a k , e le k tro m a g n it  en e rg iy as in i p ay d o  e tish  e n e rg iy a la m i 
o 'z g a r tir is h  ja ra y o n i  b o ‘lishi k e rak . B u n d ay  en e rg iy a , m a s a la n , 
agarda elektronni katta  tezlikda harakat qilishga m ajbur etsagjna paydo 
b o la d i. E lek tronni katta  tezlikda harakatlanishiga sarflangan ene ig iya 
e lek tro m ag n it n u rlan ish  eneigiyasi h isoblanadi. Fizikarian m a ’lum ki, 
a to m d ag i e le k tro n la r  m u sb a t z a ry ad lan g a n  y ad ro  o rb itas i a tro f id a  
h a ra k a tlan a d ila r  va d o im iy  energ iyaga egadirlar.

A yrim  sh a ro itla rd a  e lek tro n la r b ir  o rb itad a n  ikkinchisiga o ‘tad i, 
n a tija d a  u la m in g  en e rg iy asi o ‘zg a rad i; o r t iq c h a  en e ig iy a  e le k tro 
m ag n it n u rlan ish g a  ay lan ad i. E lek tro m ag n it t o ‘lq in lam in g  b u n d a y  
q o ‘zg ‘a lish i h o z iig i v a q td a  fan  va te x n ik a n in g  te z  r iv o jlan ay o tg an  
kvan t e lek tro n ik as id a  q o ‘llaniladi.

R ad io tex n ik ad a  o ‘tkazuvch i jism lard ag i k o ‘p lab  erk in  e le k tro n -  
la m i k a tta  te z lik d a  h a ra k a tla n tir is h  u su li a m a ld a  keng  q o ‘lla n ilib  
kelm oqda.

M a ’lum ki, e lek tro n la m in g  b ir  to m o n g a  k a tta  tez lik d a  h a ra k a t-  
lan ish in i u z o q  v a q t d a v o m  e ttir ish  q iy in , sh u n in g  u c h u n  te z l ik n i  
pasay tirib , b o sh q a  y o ‘na lish d a  o sh irish  za ru r. Bu ja ra y o n  b ir  n e c h a  
m aro ta b a  tak ro rlan ish i m u m k in . B u n g a o ‘tk azuvch ilam i q a n d a y d ir  
o ‘zg a ru v c h a n  E Y K  m a n b ay ig a  u la s h  o rq a li e rish ish  m u m k in . 
0 ‘zg a ru v c h a n  E Y K  t a ’s irid a  o ‘tk a z u v c h in in g  e rk in  e le k tro n la r i  
te b ra n m a  h a rak a tlan ib  fazoda  e lo k tro m ag n it nu rlan ish i hosil q ilad i. 
B u n d ay  o ‘z g a ru v c h a n  E Y K  m a n b a y i e le k tro m a g n it t o ‘lq in la r ig a  
o  ‘z g a r t ir u v c h i o  ‘tk a z g ic h n i u z a tis h  a n te n n a s i d eb  a ta lad i.



M ak sv e ll n a z a riy a s i e le k tro m a g n it  t o ‘lq in la m in g  q a n d a y d ir
\r  — 0

m u h itd a  ta rq a lis h  tez lig in i an iq la sh  im k o n in i b erd i. v b u n d a

c  — y o ru g ‘lik  n u rin in g  v a k u u m d a  ta rq a lish  tezligi; (i — m u h itn in g  
m ag n it o ‘tkazuvchan lig i; e — m u h itn in g  d ielek trik  o ‘tkazuvchanlig i.

H av o  u c h u n  e ~ l ,  e lek tro m a g n it t o ‘lq in la m in g  ta rq a lish  tez lig i 
q u y o sh  n u r in in g  v a k u u m d a  ta rq a lis h  tez lig ig a  y aq in :

V  »  c  *  300  000  k m /s .
A n te n n a d a g i  e le k tro n la m in g  te b ra n ish i T  d av riy  o ‘z g a ru v ch i 

E Y K  m an b a yi h o sil q Uad i . A garda  qan daydir  vaqtd a  an ten n a  oldidagi 
m a y d o n  m a k s im a l q iy m a tg a  eg a  b o ig a n  b o ‘lsa, x u d d i sh u n d a y  
q iy m at T  v aq t o ‘tg a n d a n  s o ‘ng  y a n a  tak ro rla n ad i. B u v aq t o ra s id a  
d as tlab k i m a k s im a l q iy m a tg a  eg a  e le k tro m a g n it  m a y d o n  X  = V T  
m asofaga k o ‘ch ib  o ‘tadi.

F azo d a g i m a g n it m a y d o n i q iy m ati b ir  xil b o ‘lgan  ikk i m in im a l 
n u q ta  o ra lig ‘i to  ‘Iq in  u z u n l ig i  d eb  a ta lad i.

T o ‘lq in  u z u n l ig i  u n in g  ta rq a l is h  te z lig i  v a  a n te n n a d a g i  
elektronlam ing davriy tebranish igabog‘liq. T o k c h a s to ta s if= l/T , u n d a  
t o ‘lq in  u z u n lig i  X = \ /  f.

1 .2 .  R a d io a lo q a n i  ta s h k i l  e t is h n in g  u m u m iy  p r in s ip la r i

R a d io a lo q a  d eb , x a b a m i sim siz e lek tro n  u za tish g a  ay tilad i. R us 
o lim i A .S . P o p o v  1895-yil 7 -m ay d a  b irin ch i b o ‘lib rad io  u za tish n i 
am alga oshiigan. H o z ir rad io  orqali kuniga ju d a  katta  axboro t oqim lari 
uzatiladi. K em alar, sam olyotlar, ekspeditsiyalar, qu tb  stansiyalari b ilan  
bog‘lan ish  u c h u n  rad ioa loqan ing  roli ju d a  katta , ch u n k i b u  obyek tlar 
bilan a lo q a  faqat rad ioa loqa orqali am alga oshirilishi m u m k in .

R a d io a lo q an in g  en g  so d d a  sxem asi 1.1 - ia s m d a  keltirilgan:
Uzatuvchi quiilnia Qabul qiluvchi quiilma

7.1-rasm. Radioaloqaning umumlashgan tuzilish sxemasi:
1 -  axborot manbayi; 2 -  xabami elektron signalga aylantiruvchi blok; 
3 -  radiouzatish qurilmasi (RAQ); 4 va 5 -  uzatish va qabul qilish 
antenna-fider qurilmalari (AFQ); 6 — radioqabul qilish qurilmasi 
(RQQQ); 7 — elektron signalni dastlabki xabarga aylantirish (o‘zgartirish) 
bloki; 8 — axborot iste’molchisi; RTM — radiotolqinlami tarqalish muhiti.



U z a tk ic h , u z a tish  a n te n n a s i ,  t o ‘lq in  ta rq a lish  m u h iti ,  q ab u l 
q ilish  a n te n n a s i  v a  q a b u l q ilg ic h d a n  ib o ra t t o ‘p la m  ra d io a lo q a  
liniyasini hosil qiladi. 1.1 -rasm da keltirilgan radioliniya b ir to m o n lam a 
a x b o r o t  u z a t i s h  im k o n in i  b e r a d i .  B u n d a y  s x e m a  o r q a l i  
rad ioesh ittirish , te levizion signalni, o b -h av o n i, a n iq  vaq t signallarini 
u za tish  va b o sh q a  tu rdag i a lo q alam i am alga osh irish  m u m k in .

U s k u n a  ish la tilish in i y ax sh ilash  v a  ra d io lin iy a n i o ‘tk a z ish  
q o b il iy a tin i  k a t ta la s h t i r is h  u c h u n  z ic h la s h ti r is h  a p p a ra tu ra s i  
q o ‘l l a n i l a d i .  B u n d a y  r a d io l in iy a  k o ‘p k a n a l l i  d e y i la d i  v a  u  
1 ,2 -ra sm d ag i k o ‘rin ish d a  b o ‘ladi.

r 2'

KBA 4

w ►

1" b 2"
(ZA) — ►

ln — ► 2" — ►

KAA

r 8'w

7" 8"--- W
«--- (ZA)

--- ► 7n — ► 8n

1.2-rasm. Ko‘p kanalli radioliniyaning tuzilishi:
ZA — zichlashtirish apparaturasi; KBA — kanallami birlashtirish 

apparaturasi; KAA — kanallami ajratish apparaturasi.

B ir a x b o ro t  m a n b a y id a n  a x b o ro t  is te ’m o lc h is ig a  x a b a m i 
u za tish n i t a ’m in lay d ig an  tex n ik  v o s ita lam in g  to ‘p lam ig a  ra d io a lo q a  

k a n a l i  dey ilad i. Ikki p u n k t o ras id a  ax b o ro t a lm ash in ish  u c h u n  ikki 
to m o n la m a  ra d io a lo q a  tash k il q ilin ad i, b u  b ir-b irig a  y o ‘n a ltirilg an  
b ir  to m o n la m a  a lo q a  u sk u n a s in i ikki u su l b ila n  am a lg a  o sh irish  
im k o n in i b erad i: s im p lek s va  d u p lek s  ( 1.3 -ra sm ).

1.3-rasm. Simpleks va dupleksli radioaloqa. 
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R a d io a lo q a  lin iy a s i b i r  n e c h a  y o k i k o ‘p g in a  q is m la rd a n  
(k e s m a la rd a n )  ib o ra t b o ‘lishi m u m k in . B ir p u n k td a g i s ig n a lla r  
b o sh q a  p u n k tg a  u za tilad i, u  y e rd a  q ab u l q ilin ad i, k u ch ay tir ilad i va  
keyingi p u n k tla ig a  u za tilad i va h o k az o  (1 .4 -ra sm ).

1.4-rasm. Murakkab tuzilishga ega radioaloqaning sxemasi.

1.5-rasmda sun'iy yo'ldosh orqali aloqa o‘rnatish ko‘rsatilgan:

1.5-rasm. Sun’iy yoidosh orqali radioaloqani amalga 
oshirish sxemasi.

H a r  xil k o ‘rin ish li (k o n fig u ra ts iy a li) ra d io lin iy a la r  y o rd a m id a  
h a r  xil a lo q a  ta rm o g ‘in i q u rish  m u m k in .

1 .3 .  R a d io to iq in la r n in g  ta r q a l is h  x u s u s iy a t la r i

R a d io c h a s to ta la r  k lassffikatsiyasi. H a r  b ir rad io a lo q a  liniyasiga 
m a ’lu m  ra d io c h a s to ta  p o lo sasi a jra tilad i. B u p o lo sa n in g  o ‘r ta c h a  
ch as to ta s i n o m in a l ch a s to ta  h isob lanad i.

R ad io a lo q an i x a lq aro  ta rtib lan ish ig a  b in o a n  ra d io c h a s to ta la r  9 
ta  d iapazon laiga  b o ‘linadi va 4  d an  12 gacha nom erlanad i. N  nom erli
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d iap az o n  p a s td an  0,3- 10N Гц va y u q o rid an  3- 10N Гц c h a s to ta  b ilan  
ch eg ara lan g an .

D iap a zo n  n o m eri oshishi b ilan  un i polosasi kengayishiga e ’tib o r 
q a ra tish  lo z im , u q u y id a g ic h a  b o ‘ladi: №  4 u c h u n  30 — 3 =  27 
к Г ц ; № 1 2  u c h u n  3000 -  300  =  2700  Г Г ц .

Y angi rad io a lo q a  liniyasini och ish g a  h a r  b ir  a lo h id a  ho la t u c h u n  
m a ’lu m  ta la b la m i h iso b g a  o ig an  h o ld a  ish ch i c h a s to ta  ta n la n a d i.

X a b a m i u z a tish  jo y id a n  q a b u l q ilish  jo y ig a  k o ‘ch irish  u c h u n  
tan lan g a n  ch a s to ta  ishlatiladi va u  ta s h u v c h i ch a s to ta  deyiladi.

/. I - ja d v a l

Diapazon
nomeri

Chastota
chegaralari

Diapazonlar nomi Diapazonlaming 
qisqartma nomlari

Ruscha
qisqartma
nomlar

№ 4 f  = 3-30 
кГ ц

оЧа uzun tolqinlar O U T СДВ

№ 5 f = 30-300 
кГц

uzun tolqinlar UT ДВ

№ 6 f  = 300-3000 
кГц

o‘ rta tolqinlar О Т CB

№ 7 f  = 3-30 
МГц

qisqa tolqinlar ОТ KB

№ 8 f = 30-300 
МГц

metrli tolqinlar MT MB

№ 9 f  = 300-3000 
МГц

ditsimetrli
to lq in lar

DT ДМВ

№ 10 f  = 3-30 
ГГц

santimetrli
toMqinlar

T CMB

№ 11 f = 30-300 
ГГц

millimetrli
to lq in lar

MMT MMB

№ 12 f  = 300-3000 
ГГц

ditsimillimetrli
to lq in lar

DM M T ДМ М В

R a d io to ‘lq in la r ta rq a lish in in g  asosiy  q o n u n la r i quy idag ilard ir:
1. B ir jin s li — iz o tro p  m u h itd a  t o ‘lq in  t o ‘g ‘ri ch iz iq  b o ‘y lab  va  

o ‘zg a rm as  tez lik  b ilan  ta rq a lad i: V  =  co n st.
2. H a r  xil d ie le k tr ik  d o im iy lik li  m u h it la m in g  b ir id a n  ik k in -  

c h is ig a  rad io to ‘lq in  o ‘tayo tganda m u h itla r chegara  chizig‘ida to iq in  
akslanishi va sinishi yuz berad i ( 1 .6-rasm ).
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£ {> £ 2

a = a ,

a 3> a ,

I.6-rasm . T o lq in  akslanishi va sinishi.

3. Ix tiy o riy  q a b u l q ilish  jo y ig a  t o ‘lq in la r  ikki y o ‘l b ila n  kelish i 
m u m k in : y e r  y o k i s ir t  t o ‘lq in i v a  fazo v iy  y o k i o s m o n  t o ‘lq in i 
(1 .7 -ra sm ) .

Fazo

1.7-rasm . Y er  va fazoviy  to 'lq in n in g  k o 'rin ish i.

4. R a d io to ‘lq in la r d ifraksiya q o n u n ig a  b o ‘ysu n ad i, y a ’n i t o ‘lq in  
u z u n lik la r i o ‘lc h a m ig a  y aq in  b o ‘lgan  t o ‘s iq la m i a y lan ib  o ‘tish i 
m u m k in .

5. R a d i o t o ‘lq in la r  t a r q a la y o tg a n d a  re f r a k s iy a  q o n u n ig a  
b o ‘y su n ad i, y a ’ni t o ‘lq in  h a r  xil d ie lek trik  s in g d iru v ch an lik k a  ega 
b o  lgan  m u h itla rd a n  o ‘tish id a  u n in g  tra y e k to riy a s i eg ilish i y u z  
beradi.

6. R a d io to ‘lq in la r  ta rq a la y o tg a n d a , u la rd a  in te rfe re n s iy a  yuz  
b e r is h i m u m k in ,  y a ’n i h a r  xil fa za li te b r a n is h la r  b ir -b ir ig a  
q o ‘shiladi.

7. R ad io to ‘lq in la r ionosfera q a tlam id an  sochilib  q ism an  qaytad i, 
b u n d a  en e rg iy a n i m a ’lu m  q ism i n u r la n ish  m a n b a ig a  q a y tad i 
(K a b a n o v  e ffek ti).

i
i
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A tm o s fe ra  tu z ilish i. Y e r y u z in i o ‘rab  tu ru v c h i a tm o s fe ra  
ta x m in a n  1000 k m  b a lan d lik k ach a  c h o ‘zilgan.

15 k m  b a la n d lik k a c h a  b o ‘lg an  e n g  p astk i q a tla m  tro p o s fe ra  

deyilad i. U  az o n  (O ,) , k islo rod  ( 0 2) va azo t (N ,) d a n  ib o ra t b o ‘lib, 
b u  q a t la m  g id ro m e te o r la r  (q o r , y o m g ‘ir, d o ‘l) m av jud lig i b ilan  
xarak terlan ad i. T ro p o sfera  xarak teri qatlam lilikd ir.

K ey ing i q a tla m  s tra to s fe ra d ir .  U  a so sa n  a z o n  ( 0 3) d a n  ib o ra t. 
S h u  sabab li u  q a tlam lilik  xarak teriga  eg a  em as.

100 k m  d a n  4 0 0  k m  g a c h a  b o ‘lg an  b a la n d lik  — io n o s fe ra  d e b  
a ta la d i. U  u ltrab in a fsh a  n u rla n ish la r  t a ’s irid a  e rk in  e le k tro n la r  va 
ion  larga a jrayd igan  neytra l a to m la rd a n  iborat.

Io n o s fe ra  tu z ilish i. Io n o s fe ra n in g  a so s iy  x u su siy a ti u n in g  
qatlam lilig id ir. K u n d u z i o d a td a  quyidagi ion lashgan  q a tlam la r b ilan  
farqlanadi: 70—80 k m  balandlikda D  qa tlam , 90—120 k m  baland likda 
E q a tla m , 2 00—250  k m  b a la n d lik d a  F , q a tla m  va 350—4 5 0  k m  
balan d lik d a  F 2 qatlam .

F , q a tlam  m aksim al k o nsen tra tsiyaga  ega. F, qatlam  o ‘zin i aso 
san  k u n d u zi n am o y o n  qiladi. F 2 q a tlam  eng  k a tta  barqarorlikka ega. 
K u n d u z i 15‘r t ta  io n la sh g a ri q a t la m  m av ju d  bo 'T ad i, íu n g i v a q td a  
esa , D  va  F , q a t la m la r  y o ‘q o la d i, E  v a  F 2 q a tla m la m in g  jad a llig i 
k am ay ad i (1 .8 -ra sm ). B u g ra fik la r yil fasllariga q a rab  o ‘zg a rad i.

¡,8-rasm. Ionosfera qatlamlariningjadalligi: kunduz va tunda.

0 ‘U T  va  U T  d iap az o n  ra d io to M q in la rin in g  ta rq a lis h i .  B u
d ia p a z o n d a g i t o ‘lq in la r  u c h u n  y e r  s irti o ‘tk azg ic h  h iso b la n a d i. 
Y e m i yaxshi ay lan ib  o ‘tad ig an  sirt t o ‘lq in in in g  a lo q a  tash k il q ilish  
m u m k in  b o ‘lg an  m a so fa  1500—2 0 0 0  k m  n i ta sh k il q ilad i. № 5  
d ia p a z o n id a g i t o ‘lq in la r  p as tk i io n la s h g a n  q a t la m d a n  y ax sh i 
a k s lan a d i va fazo v iy  t o ‘lq in n i h o s il q ilad i. Io n o s fe ra  q a t la m id a n
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ak slan g an  t o ‘lq in la r  ju d a  k o ‘p  y u tila d i, s h u n in g  u c h u n  a lo q a n i 
t a ’m in la sh d a  k a tta  q u w a tl i  en erg iy a  z a ru r  b o ‘lad i. A lo q a  o ‘m a tish  
m asofasi faqa t rad iouzatk ich  q u w a tig a  b og‘liq. Bu d iap azo n d a  a lo q a  
ju d a  b a rq a ro r .  S h u n in g  u c h u n  b u  t o ‘lq in la r  d e n g iz  a lo q a s i, 
y o 'n a ltir ish  (nav iga tsiya) h a m d a  rad io esh ittirish  o lib  b o rish  u c h u n  
q o ‘llaniladi.

0 ‘T  d ia p a z o n id a g i r a d io to iq in la m in g  ta rq a l is h i .  B u d ia p a -  
zo n d a g i t o i q in l a r  u c h u n  y e r  s irti y a r im  o ‘tk a z g ic h  h iso b la n a d i. 
T o ‘lq in la r  s ir t  n u n ,  fazo v iy  n u r ,  s irt va fazo v iy  n u r la r i  b irg a lik d a  
ta r qalish i m u m k in . S ilt to iq in la r i  faqat kunduzi D  q atlam id a  kuchli 
y u tilish la r b o ‘lg an id a  k u za tilad i, b u n d a  a lo q a  u zo q lig i 500—1500 
k m  g a c h a  b o ia d i .  F azo v iy  t o ‘lq in la r  k ec h as i ijo b iy  s h a ro it la r  
na tija s id a  E  q a tla m id a n  ak s lan ish i va u n d a  y o ‘q o tish la r  k ich ik lig i 
hisobiga hosil b o ‘ladi. B u d iapazonda qabul qilish nuqtasidagi m aydon  
fazov iy  t o ‘lq in la r  in te rfe ren s iy a s i h a m d a  s irt v a  fazo v iy  t o ‘lq in la r  
in te rfe ren s iy a s i n a tija s i b o i i s h i  m u m k in . C h u n k i ,  t o i q in l a r  h a r  
xil fa za la r  b i la n  k e lib  q o ‘sh ilad i, b u n d a  q ab u l q ilish  n u q ta s id a  
signal sa th i te b ra n ish i m u m k in , y a ’n i F e d in g  y o k i s ig n al sa th in i 
ta rtib s iz la n ish i y u z  b e rad i. S ignal s a th in i ta r tib s iz lan ish ig a  q a rsh i 
q ab u lq ilg ic h la rd a  k u c h a y tir ish n i (s a th n i)  a v to m a tik  b o sh q a r ish  
q o i l a n i l a d i ,  u z a t i s h  t o m o n id a  e sa , A n t i fe d in g  a n te n n a la r i  
q o i l a n i l a d i .  B u  d i a p a z o n d a  r a d io e s h i t t i r i s h  s t a n s iy a la r i ,  
ra d io m a y ak la r  a n iq  v aq t x izm a tid a  ish laydilar.

Q T  d iap az o n d ag i r a d io to iq in la r  ta rq a lis h i .  B u  d ia p a z o n d a g i 
t o ‘lq in la r  u c h u n  y e r  s irti d ie le k tr ik  h iso b la n a d i. T o iq in la r  sirt 
n u ri, fazo v iy  n u r ,  s irt va  fazo v iy  n u r  b ila n  b irg a lik d a  ta rq a lish i 
m u m k in . S ir t n u r i b ilan  a lo q a  fa q a t y a q in  m a so fa la rd a  am a lg a  
osh irilish i m u m k in .

U z o q  m aso fag a  a lo q an i faqat fazoviy  n u r  b ilan  am alg a  osh irish  
m u m k in .  B u n d a  E  q a t l a m  y u tu v c h i  h i s o b la n a d i .  U n in g  
k o n sen tra ts iy a si Q T  to iq in la m in g  ak s lan ish i u c h u n  y e ta r li em as. 
T o ‘lq in lar kunduzi F , qatlam idan  va kechasi F 2 q a tlam idan  akslanadi. 
D em ak , a lo q a  uzoq lig i b it ta  c h a s to ta d a  k u n d u z i va k ech asi h a r  xil 
b o ‘lad i. D o im iy  m u x b ir la r  b i la n  is h o n c h li  a lo q a  u c h u n  b u  
d iap azo n d a  to ‘lq in  jadvali b o ‘y icha ishlaydilar:

-  k u n d u z g i t o i q in l a r  14—25 m ;
-  o ra liq  t o i q in l a r  25—35 m ;
-  k e c h k i ( tu n g i)  t o i q in l a r  3 5 - 6 0  m .
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1.9-rasm. QT diapazondagi to'lqinning tarqalishi.

B u d ia p a z o n  t o ‘lq in la ri u c h u n  y a n a  quy idag i x u su s iy a tla r  
m av ju d : s ig n al sa th in in g  ta r tib s iz la n ish i, ra d io sa d o  (a k s -s a d o ) , 
tu n g i v a q td a  ra d io s ta n s iy a la r  so n i k o ‘pay ish i, j im jitlik  z o n a la r i ,  
m a g n it b o ‘ro n la r in in g  t a ’s ir  q ilish i.

U Q T  d i a p a z o n id a g i  r a d io to M q in la r  t a r q a l i s h i .  U Q T  
d iap az o n d ag i t o iq in la r  u c h u n  y e r sirti d ie lek trik  h iso b lan ad i. S irt 
t o ‘lq in li a lo q a n i u zo q lig i ju d a  k ich ik , u  Y e r s irtin i ay la n ib  o ‘tish i 
q iy in . B o sh q a  d ia p a z o n la rd a n  farq li U Q T  to ‘lq inlari io n o sfe rad an  
ak slan m ay d i va Y erga qay tib  tu sh m ay d i, ch u n k i F , va F , q a tla m la r

rad io a lo q a  uzoqlig i u za tk ich n in g  m a ’lum  b o ‘lgan q u w a tid a  uza tish  
va qabu l q ilish  an te n n a s i tay a n c h in in g  Y erga n isb a tan  b a lan d lig ig a  
b o g ‘liq va quy idag icha an iq lanad i:

ta.) ~ 1̂ (•**) ■*" (■**) )> ( 1 - 1 )  

b u n d a  h. va h , — a n te n n a  tay an ch in in g  balandligi ( 1 . 10-rasm ).

r C - ■ *O l
h-.

tobg‘ridan-to‘g‘ ri
ko‘ rinish
masofasi

B

/. 10-rasm. To'g'ridan-to'g'ri ko'rinish masofasining antenna 
tayanchiga bog'liqligi.

U Q T  d ia p a z o n id a  r a d io to iq in la m in g  ta rq a lish  x u su s iy a tla ri 
quy idagicha:

1 . H a r  xil o m illa rd a n  r a d io to iq in la r  ta rq a lish ig a  b o g iiq lig i .
2 . K en g  po lo sa li m o d u la ts iy a  tu r la rin i q o ‘llash m u m k in lig i.
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3. K o ‘p  k an a lli ra d io a lo q a  tash k il q ilish  m u m k in lig i.
4. B o sh q a  d iap az o n la ig a  n isb a tan  a lo q a  m axfiyligi (y o ‘n a ltirish  

d ia g ra m m a s i to r  y o ‘n a ltir ilg a n  a n te n n a la r ) .
5. A tm o sfe ra  x a la q itla r  sa th i k ich ik .
6. A p p a ra tu ra la r in in g  o ic h a m la r i  k ich ik , n isb a ta n  a rz ó n .
7. R ad io stan siy a la r o rasidagi m aso fa  100—200 k m  b o ‘lganda , 

b ir  n e c h a  rad io s tan s iy a la r b itta  ch a s to ta d a  ish lash i m u m k in .
8. T o ‘g ‘r id a n - to ‘g ‘ri k o ‘r in a d ig a n  m aso fad ag i h u d u d  re lyefin i 

h iso b g a  o lish lik  ( tek is  re lyefli h u d u d , b i r  t o ‘siq li h u d u d , ik k ita  va  
b ir  n e c h a  t o ‘siq li h u d u d . k o tlo v a n ).______________________________

T ro p o sfe rad a g i refiraksiya hod isasi. U Q T  ra d io to iq in la r in in g  
h a r  x il d ie lek tr ik  s in g d iru v ch an lik k a  eg a  tro p o s fe ra  q a tla m id a  
ta rq a lish in i k o ‘rib  ch iq am iz .

e q iy m ati b ird an  o shg an da , troposferadag i y o ‘q o tish la r faqat 
santim etrli va  u n d an  qisqa d iapazonlaiga sezilarii ta ’sir k o ‘rsatadi.

B ir s a n tim e trd a n  k a tta  b o ig a n  t o iq in l a r  u c h u n  tro p o s fe ra -  
n in g  s in ish  (s in d irish ) k o effits iy en ti c h a s to ta g a  b o g i iq  em as . 
H a v o n in g  k o m p lek s  d ie lek tr ik  s in g d iru v ch an lik  k irish i h iso b ig a  
m illim etrli d ia p a z o n  to iq in la r i  u c h u n  y o ‘q o tish la r  o sh ad i.

A m aliy o td a  N =  (n —1 )1 0 6 k a tta lik  k o ‘p  q o ‘llan ilad i va  t ro -  
p o sfe ran ing  sindirish  indeksi deyiladi, b u n d a  n = J e — tropo sfe ran ing  
s in d irish  k o effits iy en ti.

K o ‘p in c h a  N  n in g  q iy m a ti b a la n d lik k a  b o g ‘liq  h o ld a  ch iz iq li 
o ‘zgaradi, o ‘rta  kengliklarda N  ning  balandlikka nisbatining gradiyenti 
o ‘zg arish i d N /d h  =  -4 0  1 /k m  n i ta sh k il e tad i.

N  n ing  g rad iy en tin i b a lan d lik  b o ‘y icha  b o g ‘liqligi d n /d h  n isbat 
y o rd a m id a  qu y id ag i u ch ra y d ig a n  re frak s iy a la r k lassifikatsiyasin i 
k e ltir ish  m u m k in :

1 . M anfiy  tropo sfe ra  refraksiyasi: d n /d h  > 0. B u h o ld a  sind irish  
k o ‘rsa tk ich i o sh g a n  sari k a tta la sh a d i va 
t o iq in n in g  tray e k to riy a s in i qavariq lig i 
p astg a  q arag an  b o ia d i  ( 1 .1 1  -rasm ).

Y e m in g  ek v iv a len t rad iu si a s lid an  
(R q) k ich ik  b o ‘lib qo lad i. B u  q abu l qilish  
n u q ta s id a  m a y d o n  k u c h lan g a n lig in in g  
kam ayishiga olib keladi.

2. M u s b a t  t ro p o s fe ra  re frak s iy a si: 
d n /d h < 0 . S ind irish  koeffitsiyenti oshgan  
s a r i  k i c h i k l a s h a d i  v a  t r a y e k t o r i y a  
qavariqligi yuqoriga qaragan  b o ia d i.

16

l . l l - r a s m .  M anfiy  
troposfera refraksiyasida 
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1.12-rasm. Musbat 
troposfera 

refraksiyasida 
to‘lqinning yo‘li.

1.13-rasm. Kritik 
troposfera 

refraksiyasida 
tolqinning yokli.

1.14-rasm. 0 ‘ta 
refraksiyada 

tolqinning yo‘li.

B u n d a  3 ta  xususiy  h o l fa rq lanad i:
a )  n o r m a l  t r o p o s f e r a  r e f r a k s iy a s i :  

d n /d h = - 4 0  10-5 1 /k m  va  ^ = 4 / 3 1 ^ , .
Q a b u l q ilish  n u q ta s i m a y d o n  k u c h la n -  

ganligi refraksiya y o ‘qligidagi ho liga n isb a tan  
k o ‘p ro q  ( 1 . 1 2 -ra sm ).

b )  k r i t i k  t r o p o s f e r a  r e f r a k s i y a s i :  
d n / d h = - (  1 / R 0) .  Y e rn in g  e k v iv a le n t  
rad iusi cheksiz likka in tilad i, y a ’n i ekv ivalen t 
Y e r sirti yassi (tekislik) k o ‘rin ish id a  b o ‘lad i. 
T o ‘lq in  Y e r  s i r t ig a  p a ra l le l  o ‘z g a rm a s  
b a lan d lik d a  ta rq a lad i (1 .13-rasm ).

g ) o ‘ta  refraksiya : d n / d h < l / R 0.
Troposferada to ‘lqinni to ‘la ichki akslanishi 

yuz berad i va n u r  Y er sirtiga qaytadi. Y ern ing  
ekvivalen t radiusi m anfiy  b o lg a n lig i sababü  
ekv ivalen t t o ‘g ‘ri ch iz iq li tray ek to riy ag a  eg a  
t o ‘lq in  Y e r sirti b ila n  u ch rash ad i. B u  u c h -  
rashgan  jo y d an  to 'lq in  Y e r sirtidan akslanad i 
v a  tro p o sfe ra  h a m d a  Y e r sirtid an  ak s lan ish  
k e tm a - k e t l ig i  b i la n  u z o q  m a s o f a la r g a  
ta rq a lish i m u m k in  (1 .14-rasm ).

0 ‘ta  refraksiyaning paydo  b o ‘lishi u c h u n  
z a ru r  sharo itli m ete reo lo g ik  re jim ga b o g ‘liq. 
B a lan d lash g an  sari s in d irish  k o e ffits iy e n ti-  
n in g  kesk in  p asay ish i, k o ‘p in c h a  h a ro ra tn i  
b a lan d lik k a  b o g ‘liq  o ‘zg a rish la rin i k e ltirib  
ch iqarad i.

Nazorat savollarí

1. Elektromagnit to‘lqinlari haqida nimalami bilasiz?
2. Tabiatda elektromagnit to‘lqinlar qanday ko‘rinishda namoyon 

bo‘ladi?
3. Radioaloqa deganda nimani tushunasiz va u qanday amalga 

oshiriladi?
4. Radioaloqaning qanday turlarini bilasiz?
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5. Radioto'lqinlar haqida gapirib bering.
6. Radiochastotalaming ahamiyatini tushuntiring.
7. N im a uchun radiochastotalar klassifikatsiyalarga ajratiladi?
8. 0 ‘UT, UT va 0 ‘T diapazondagi radioto‘lqinlarning tarqalish 

xususiyatlarini gapirib bering.
9. UQT diapazondagi radioto‘lqinlartarqalishining asosiy xususiyatlariga 

nimalar kiradi?

2 - b o b .  R A D IO A L O Q A N IN G  U Z A T IS H  V A  Q A B U L  
Q I L I S H  Q U R IL M A L A R I

2 .1 .  R a d io u z a tis h  q u r i lm a la r i

R ad iouzatk ichn ing  asosiy  funksional uzellari. R ad io u za tk ich n in g  
sxem asi v a  ko n stru k siy asi b ir  n e c h a  o m illa ig a  b o g ‘liq: b e lg ilan g an  
m aq sad i, ish ch i to 'lq in la r  d iap az o n i, q u w a ti  va b o sh q a la r. S h u n g a  
q a ra m a y , a y r im  n a m u n a li  b lo k la rn i a jra tish  m u m k in k i,  u la r  u  
yok i b u  k o ‘rin ish la rd a  k o ‘p ch ilik  u za tk ich la rd a  m avjud .

U z a tk ic h n in g  tu z ilish i (2 .1 -ra s m ) u n in g  aso siy  fiin k s iy a la ri 
b ilan  b e lg ilan ad i, u la rg a  q u y id ag ila r k irad i:

— b e rilg a n  q u w a t  va b e lg ilan g an  c h a s to ta d a  y u q o ri c h a s to ta li  
te b ra n ish la m i o lish ;

— u z a ti la d ig a n  signal b ila n  y u q o ri c h a s to ta li  te b ra n is h la m i 
m o d u la ts iy a lash ;

— c h a s to ta la r i  z a ru riy  n u r la n is h  p o lo sa s id a n  c h iq a d ig a n  v a  
b o s h q a  r a d io s ta n s iy a la rg a  x a la q i t  b e r is h i  m u m k in  b o ‘lg a n  
te b ra n ish la m i va g a rm o n ik a la m i filtrlash ;

— te b ra n ish la m i a n te n n a  o rq a li n u rla tish .
K o ‘p in c h a  b e ru v c h i y o k i ta y a n c h  g e n e ra to r i  d e b  a ta lu v c h i 

y u q o r i c h a s to ta li  g e n e ra to r  o ‘z an iq lig i va  b a rq a ro rlig ig a  k o ‘ra , 
y u q o r i ta la b la rg a  ja v o b  b e rad ig an  ra d io u z a tk ic h la r  c h a s to ta la r ig a  
m o s  y u q o r i  c h a s to ta li  te b ra n ish la r  o lish  u c h u n  x iz m a t q ilad i.

S in te z a to r  ta y a n c h  g en e ra to rin in g  o d a td a  d o im iy  ch a s to ta s in i 
ra d io a lo q a  v a  e sh ittir ish  u c h u n  a y n a n  sh u  v a q td a  k e ra k  b o ‘lgan  
c h a s to ta g a  o ‘zg a rtirad i. C h a s to ta n i  b u n d a y  o ‘zg a r tir ish d a  u n in g
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b a rq a ro rlig i sa lb iy  to m o n g a  o ‘zgarm aslig i kerak . A yrim  h o lla rd a , 
m a s a l a n ,  g e n e r a t o r  b e v o s i ta  k e r a k l i  c h a s to t a la r n i  is h la b  
c h iq a rg a n d a ,  s in te z a to r  k e rak  em as . A m m o  s in te z a to r  b ila n  
c h a s to ta n in g  ta la b  e tilg a n  y u q o ri a n iq lig in i v a  b a rq a ro rlig in i 
o s o n l ik c h a  t a ’m in la s h  m u m k in , c h u n k i ,  b i r in c h id a n ,  u  a n c h a  
p a s t  c h a s to ta la rd a  ish lay d i, b u n d a  ta la b  q il in g a n  b a rq a ro r l ik k a  
o so n ro q  erish ilad i, ik k in ch id an , u  qayd  e tilgan  ch a s to ta d a  ishlaydi. 
B u n d a n  ta s h q a r i ,  z a m o n a v iy  s in te z a to r la r  s in te z la s h tir i la y o t-  
g a n  c h a s to ta n i  m aso fa v iy  yok i a v to m a tik  b o s h q a r is h g a  m o s -  
la sh tir i lg a n , b u  e sa  u z a tk ic h n in g  u m u m iy  a v to m a tla s h tir i l is h in i 
o so n la sh tira d i.

Y u q o ri c h a s to ta li  o ra liq  k u c h a y tirg ic h  s in te z a to r la rd a n  k ey in  
quyidagi sabab la iga  k o ‘ra  kerak:

— k a tta  k u c h a y tir ish  k o effits iy en tig a  ega  o ra liq  k u c h a y tir ish i 
tu fay li ta y a n c h  g e n e ra to r i  va s in te z a to rd a n  k a tta  q u w a t  ta la b  
e tilm ayd i;

— s in teza to r va k a tta  q u w a tg a  ega k u chay tiig ich  o ‘rtasida  o ra liq  
k u 6h a y tk g i6h n in g  q o ‘H am lishi h iso b ig a  u z a tk ic h n in g  q u w a t l i  
kaskad i v a  a n te n n a d a g i eh tim o lli o ‘zg a rtir ish la m in g  s in te z a to r  va 
g en e ra to ig a  t a ’siri k am ayad i.

Q u w a t  kuchay tirg ich i (u  tash q arid an  q o ‘zg‘a tilad igan  g en e ra to r 
d e b  a ta la d i)  rad io s ig n a l q u w a tin i  ra d io a lo q a  tiz im i ta lab la ri b ilan  
b e lg ila n a d ig a n  d a ra ja g a c h a  o sh irad i. Q u w a t  k u ch a y tirg ic h ig a  
q o ‘y ila d ig a n  a so s iy  ta la b , u n in g  y o rd a m id a  y u q o r i iq tiso d iy  
k o ‘rsa tk ic h la m i, x u su san , F IK  n i t a ’m in la sh d an  ibo rat.

C h iq is h  z a n ji r i  a n te n n a g a  k u c h a y ti r i lg a n  t e b r a n is h la r n i  
u z a tis h , o x irg i k u c h li  k u c h a y tirg ic h  c h iq is h in i  a n te n n a  b ila n  
m o s la s h tir is h , y u q o r i  c h a s to ta li  te b ra n is h la rn i  f iltr la sh  u c h u n  
x iz m a t q ilad i.

M o d u la to r  u z a tk ic h n in g  y u q o r i  c h a s to ta l i  t e b r a n i s h l a r  
e ltu v c h ila r in i u z a tila y o tg a n  signal b ila n  m o d u la ts iy a la sh  u c h u n  
x izm at qiladi. B un in g  u c h u n  m o d u la to r, u za tk ich n in g  xususiyatlari 
va m o d u la ts iy a  tu r i (am p litu d a li, ch asto ta li, b ir  po losali va  b o sh q a) 
d a n  k e lib  c h iq ib , 2 . 1 -ra sm d a g i p u n k t i r  c h iz iq  b ila n  o ‘ra lg an  
b lo k la m in g  b ir  yok i b ir  n e c h ta s ig a  t a ’s ir  e tad i.
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2 .1-rasm. Radiouzatkichning funksional sxemasi.

M a sa la n , c h a s to ta li m o d u la ts iy a  c h a s to ta la r  s in teza to rid a  yoki 
(b a ’zida) y u q o ri ch as to ta  gen era to rid a  am plituda li m odulatsiya  k a tta  
q u w a tl i  va  u la r  o ra liq  k u c h a y tirg ic h la rg a  t a ’s ir  n a tija s id a  p a y d o  
bo‘ladl

E lek tr  t a ’m inoti qurilm asi ba rch a  b loklaiga to k  va kuch lan ish lam i 
k e ltirish n i t a ’m in layd i. B u  esa, u la r  tark ib iga  k iru v ch i tran z isto rla r, 
lam p a la r va b o sh q a  e lek tro n  e lem en tlam in g , shun ingdek , av tom atik  
b o sh q aru v  tiz im la ri, avariya re jim id an  h im o y a  q ilish  qu rilm alari, 
b o sh q a  q o ‘sh im ch a  zanjirlar, q u rilm a lam in g  n o rm a l ish lash i u c h u n  
z a ru rd ir . E le k tr  t a ’m in o ti  t iz im i t o ‘g ‘rilag ich la r , ich k i y o n ish  
d v ig a te lla rig a  eg a  e le k trm a s h in a  g en e ra to rla r i, ak k u m u la to rla r , 
transform atoriar, kom m utatsiya apparaturasi zaxim  ta ’m in o t m anbayi 
va buzilishlar b o ‘lgan vaqtda asosiy ta ’m inot m anbayidan zaxira ta ’m inot 
m anbayiga av tom atik  o ‘tish  qurilm alari va boshqalardan  iborat.

2 .1  - r a s m d a  u z a tk ic h  ta rk ib ig a  k irad ig an  k o ‘p g in a  q o ‘sh im c h a  
obyek tla r, u sk u n a la r k o 'rsa tilm ag an . B u lar av to m atik  va  m asofaviy  
bosh q arish  vositalari, n a z o ra t-o ‘lchov  asbob lari, m asofav iy  n a z o ra t 
v a  s ig n aliza ts iy a  q u rilm a la ri, avariya  re jim id a  yok i x izm a tch ila rg a  
x av f tu g ‘ilgan  h o la tla rd a  y u q o ri k u ch lan ish  zan jirla rin i o ‘ch iru v ch i 
h im o y a la s h  v a  m u h o fa z a  q i l is h  q u r i lm a la r id i r .  K i lo m e tr l i ,  
g ek to m etrli va d ek am etrli to ‘lq in  d iap azo n larid ag i rad io u za tk ich la r 
o d a t d a  g u r u h - g u r u h  e t ib  m a x s u s  k o r x o n a la r  — u z a t i s h  
rad iostansiya la rida  o ‘m atilad i.

U z a tk ic h la r  s o n i  k o ‘p  b o ‘lg a n d a  ra d io s ta n s iy a la r  r a d io -  
m a rk a z la r  d e b  a ta la d i. M e tr li  va d its im e trli t o ‘lq in d a  ra d io e s h it-
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tirish  u za tk ich la ri o d a td a  telev izion  esh ittirish lari u za tk ich la ri b ilan  
b irg a  jo y la sh tir ila d i. B u n d ay  u z a tk ic h la r  o ‘m a tilg a n  k o rx o n a la r  
ra d io te le v iz io n  u za tish  stan siy a la ri (m ark a z la r i)  d eb  a ta la d i.

R ad iouza tldch la rn ing  tex n ik  k o ‘rsa tk ich la ri. R ad io u za tk ich n in g  
asosiy k o ‘rsatk ich lariga quyidagilar kiradi: to ‘lq in  d iapazon i, q u w a t,  
F IK , esh ittir ish  s ig n alla rin in g  k o ‘rin ish i va sifati. U z a tk ic h la m in g  
tasnifi to ‘lq in la r tasnifiga qarab  farq lanadi (1.1 -jadval). Bu tasnifdagi 
u z a tk ic h  tu r l a r ig a  q a r a b  u la r n in g  d ia p a z o n la r i ,  t e b r a n i s h  
k o n tu r la r in in g  k o n stru k s iy as i v a  k u c h a y tir ish  e le m e n tla r in in g  
tu r la r i b e lg ilan ad i. U z a tk ic h  o ‘zi u c h u n  a jra tilg an  b ir  y o k i b ir  
n e c h a  q a y d  e tilg a n  t o ‘lq in la rd a  ish lash i yoki u z lu k siz  toM qin lar 
d ia p az o n id a  istalgan  to iq in  uzun lig iga sozlan ish i m u m k in .

U z a tk ic h  q u w a t i  o d a td a  u z lu k s iz  n u r la n is h d a , m o d u la ts iy a  
b o ‘lm a g a n d a  a n te n n a g a  k e la y o tg a n  m a k s im a l y u q o ri c h a s to ta li  
teb ra n ish la r  q u w a ti  sifatida belg ilanad i. A m m o , rad io u za tk ich n in g  
q u v v a tin i  b a h o la s h  u c h u n  b u n d a y  ta v s if  y e ta r li  e m a s . G a p  
sh u n d a k i, ra d io a lo q a  tex n ik as id a  s h u n d a y  s ig n a lla r b ila n  ish o lib  
b o rilad ik i, u la rn in g  k u ch lan ish i ju d a  k en g  ch e g a ra la rd a  o ‘zg a rad i 
v a  n isb a tan  q isq a  v aq t ich id a  u la rn in g  q iy m ati o ‘r ta c h a  sa th la rd a n  
b ir  n e c h a  b o r  o sh ib  ketad i. M iso l ta r iq a s id a  o ra lig ‘i 1 m s ga  y aq in  
i i te r v a l la r g a  b o i i n g a n  1 m k s  d a v o m iy l ik d a g i  im p u ls la r n i  
n u r la tu v c h i  ra d io lo k a ts iy a  u z a tk ic h in i  o lish  m u m k in .  A g a r  
u z a tk ic h la m i lo y ih a la sh  v a q tid a  a n a  s h u n d a y  irg ‘itm a  n u r la n is h  
q u w a tla r i  n o m in a l  q u w a tg a  m o s  b o ‘lg an  h is o b -k ito b la r  k o ‘z d a  
tu t i lg a n d a  e d i, u  h o ld a  a m a ld a g i o 'r t a c h a  n u r la n is h  q u w a t i  b i r  
n e c h a  m a ro ta b a  k ic h ik , u z a tk ic h  o ‘z  im k o n iy a tid a n  a n c h a g in a  
p a s tro q  re jim d a  ish lag an , u zo q  m a so fa la rg a  a lo q a  b o g ‘lash  k e rak  
b o ‘lg an  h o lla rd a  e sa , q u w a tl i r o q  u z a tk ic h d a n  fo y d a la n ish  ta la b  
q il in g a n  b o ‘la r  ed i.

R ad ioesh ittirish  tiz im id a  teb ran ish la r am p litu d asin in g  m aksim al 
q iy m atg a  y e tad ig an  v aq t o ra lig ‘i o d a td a  u za tk ic h  ish lash  v aq tin in g  
a n c h a g in a  q ism in i eg a llay d i (m a sa la n , 10 — 20 % ), u la rn in g  
davom iyligj o ‘n lab  m illisekund laigacha yetad i, a m m o  b u  h o ld a  h a m  
u za tk ich n i, k am  m iq d o rd a  b o i s a  h a m , v aq tin ch a lik  k u ch ay tirilg an  
re jim d a  ish la tish  m u m k in .

Y u q o rid a  a y tilg a n la rd a n  sh u  n a rs a  k e lib  c h iq a d ik i, u z a tk ic h  
q u w a t i  m a k s im a l q iy m a t k o ‘r s a tk ic h id a n  ta s h q a r i ,  u z lu k s iz  
ishlashida cho ‘q q i q u w a t  qiym atlari b ilan  h a m  tavsiflanadi. B u  ch o ‘qqi
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q u w a t  ch ek lan g an  v aq t o ra liq lari d av o m id a  ta ’m in lan ish i m u m k in . 
M asa lan , ag a r u za tk ich  uzluksiz  ish laganda , u n in g  o ‘r ta c h a  q u w a ti  
100 к В т  b o i s a ,  im p u ls la m iig  d av o m iy lig i, u la m in g  o ra lig ‘id ag i 
in te rv a lla rd a n  o sh m a g a n d a , u z a tk ic h n in g  q u w a t i  200  к В т  g a c h a  
yetad i.

R a d io u z a tk ic h n in g  a s o s iy  k o ‘r s a tk ic h la r id a n  y a n a  b i r i ,  
n u rla n ish  c h a s to ta s in in g  b a rq a ro rlig i va q o ‘s h im c h a  n u r la n ish  
s a th id i r .  G a p  s h u n d a k i ,  a g a r  u z a tk i c h g a  b e r i lg a n  s ig n a l  
c h a s to ta la r ig a  q a t ’iy a n  a m a l q ilin sa , u n d a  u s h b u  c h a s to ta g a  
s o z la n g a n  q a b u l  q i lg ic h  u z a t i lg a n  s ig n a l la rn i  q o 's h i r n c h a  
s o z la m a sd a n  u la n g a n  z a h o tiy o q , q o ‘s h im c h a  s o z la s h la rn i  ta la b  
q ilm ay  tu r ib  q ab u l q ilad i. B u ra d io a lo q a n in g  y u q o ri ish o n ch lilig i, 
ek sp lu a ta tsiy ad a  qulaylig in i t a ’m in layd i v a  u sk u n a lam in g  a v to m a t-  
la sh tir ilish in i o so n la sh tira d i.

B u n d an  tashqari, rad io a lo q a  va  rad ioesh ittirishda q o ‘llaniladigan 
ch asto ta  d iap azo n la ri b ir  v aq td a  ish olib  bo ray o tg an  rad iostansiya lar 
s ig n a lla ri b ila n  z ic h la sh tir ilg a n  b o ‘lad i, a g a r  u z a tk ic h  c h a s to ta s i  
ru x sa t e tilg a n  c h a s to ta d a n  fa rq la n sa , n a ti ja d a  u  b o sh q a  u z a tk ic h  
c h a s to ta s ig a  y aq in la sh ad i, b u  esa  s ig n alla rn i q ab u l q ilish d a  x a laq it 
berad i.

X a lq a ro  m e ’y o riy  n o rm a la rg a  k o ‘ra , g e k to m e tr l i  t o ‘lq in la rd a  
ra d io a lo q a  u c h u n  u z a tk ic h g a  a jra tilg a n  c h a s to ta la r  n o m in a l  
q iy m a t id a n  0 ,0 0 5  % d a n  o s h m a s lig i  k e ra k , ra d io e s h it t i r is h  
u z a tk ic h la r i  u c h u n  b u  k o ‘rsa tk ich  10 Г ц  d a n  o sh m as lig i k e rak . 
D e k a m e tr li  t o ‘lq in la rd a  q u w a ti  0 ,5  к В т  d a n  y u q o ri u z a tk ic h la r  
u c h u n  c h a s to ta n in g  y o ‘l q o ‘y ilgan  n o b a rq a ro rlig i 15 • 10 6 g a  te n g  
b o ‘lib , b u  4^-30  М Г ц  c h a s to ta  d ia p a z o n id a  c h a s to ta n in g  6 0  d a n  
4 5 0  Гц  g a c h a  ab so lu t o g ‘ish ig a  m o s. A y rim  ra d io a lo q a  tiz im la ri 
c h a s to ta la r  barqarorlig i belg ilangan  m e ’yorlarda  k o ‘zd a  tu tilg an d an  
h a m  a n c h a  y ax sh iro q  b o ‘lish in i ta lab  e tad i.

R a d i o u z a t k i c h l a r n i n g  q o ‘s h i m c h a  n u r l a n i s h l a r i  d e b ,  
uza tilayo tgan  radiosignal egallagan p o lo sad an  tash q arid a  jo y lash g an  
ch as to ta la rd ag i n u rlan ish la ig a  ay tiladi. Q o 'sh im c h a  n u rlan ish la rg a  
u z a tk ic h n in g  g a rm o n ik  n u r la n ish la r i,  k e rak siz  n u r la n is h la r  va  
o ‘z a ro  m o d u la ts iy a n in g  za rarli m ah su lo tla ri k irad i.

U z a tk ic h n in g  garmonik nurlanishlari d e b  u z a t i la y o tg a n  
rad io s ig n a l c h a s to ta s id a n  b u tu n  so n la rg a  o rtiq  b o ig a n  c h a s to ta 
lardagi n u rlan ish la ig a  aytiladi.
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Z a r a r l i  n u r la n is h la r  d eb  h a r  z a m o n d a  u z a tk ic h la rd a  so d ir  
b o ‘lad ig a n , ch a s to ta la r i rad io sig n a l c h a s to ta la r i yoki q o ‘sh im c h a  
te b ra n is h la r  c h a s to ta la r i  b ilan  b o g 'l iq  b o ‘lm ag an  te b ra n ish la rg a  
ay tilad i. B u n d a  q o ‘s h im c h a  te b ra n ish la r  c h a s to ta la r i c h a s to ta la r  
s in tez i d av o m id a , m o d u la ts iy a  va sig n a llam i b o sh q a  q a y ta  ish lash  
ja ra y o n id a  q o ‘llanadi.

M a ’lu m k i, noch iziq li zan jirda  f, va f2chasto ta li ikkita E Y K  am al 
qilganda to k  spektri bu chastotalar taikibi va ulam ing garm onikalaridan 
ta sh q a ri, m f+ n f ,  (b u n d a  m  va n  — b u tu n  so n ) k o ‘rin ish idag i 
chasto ta la r tarkibini h am  o ‘z  ichiga oladi. 0 ‘zaro  m odulatsiya asosida 
aynan  m an a  shu  hod isa  yotadi: u  uzatk ichda nochiziqli tavsiflaiga ega 
b o ‘lg an  e le m e n t la r n in g ,  a s o s a n , t r a n z is to r la r  y o k i e le k tro n  
lam p a lam iig  m avjud  b o ‘lishi b ilan  b o g ‘liq.

Q o ‘sh im c h a  n u r la n is h la m in g  sh id d a tlilig i u z a tk ic h  a n te n -  
n a s id a g i m o s  te b ra n is h la rn in g  q u w a t i  b ila n  x a ra k te r la n a d i .  
M asa la n , x a lq a ro  m e ’y o rla rg a  k o ‘ra , ra d io u z a tk ic h la r  30 М Г ц  
g a c h a  b o ‘lgan  c h a s to ta la rd a  asosiy  n u rla n ish la r  q u w a tid a n  10000 
m a rta  (40  д Б  ga) k a m  va 50 м В т d a n  k o ‘p  b o ‘lm ag an  q o ‘sh im c h a  
n u rla n ish la r  q u w a tig a  eg a  b o ‘lishi kerak.

E sh ittirish  signallarin i uza tish  sifatini belg ilovchi e lek tro ak u stik  
k o ‘rsa tk ic h la r  e s h ittir ish  e le k tr  k a n a lin in g  o ‘x sh ash  p a ra m e ti  - 
la rid an  k o ‘p  h a m  fa rq lan m ay d i, c h u n k i u za tk ich  e lek tr  k an a lin in g  
b ir  q ism i b o ‘lib , u n in g  ik k ilam ch i taq s im la sh  tra k ti  x izm a t q ilad i.

A yrim  fa rq la r b u  k o ‘rsa tk ic h la r  1000 Г ц  ch a s to ta li signal b ilan  
h a m d a  belgilangan m o d u la tsiy a  koeffitsiyentiga m o s keluvchi signal 
sa th ig a  n isb a ta n  m e ’y o rla n ish i v a  o ‘lc h a n ish i b ilan  b e lg ilan ad i. 
A m p litu d a  ch as to ta li fa rq la r  tavsiflari u c h u n  b u  koeffitsiyen t 50%  
g a  ten g . G a rm o n ik a  k o effits iy en tla ri m o d u la ts iy a  k o effits iy en tla ri 
10% , 50 %  v a  9 0 %  g a  te n g  q iy m a t la rd a  o ‘lc h a n a d i  va b u  
u za tk ic h la rd a g i m o d u la ts iy a  k o effits iy en ti k a tta  b o ‘lg a n d a , ikki 
to m o n la m a  ch ek la sh , m o d u la ts iy a  koeffitsiyen ti k ich ik  b o lg a n d a ,  
“ m ark az iy  kesib ta sh la sh ” tu rla rid ag i b u z ilish la r  b ilan  b e lg ilan ad i. 
In tég ral x a laq itla r v a  p so fo m etrik  sh o v q in lam in g  h im o y alan g an lig i 
100% m o d u la ts iy a la n g a n  signal sa th la r ig a  n isb a ta n  o ‘lc h a n a d i. 
In tég ra l x a laq itla rd an  h im o y a lan ish  koeffits iyen ti “д Б ” la rd a  h a m  
o ‘lch an ish i va ifo d alan ish i m u m k in .

R a d io u z a tk ic h  q u r i lm a la r i  q u w a t  k u c h a y t i r g ic h la r in in g  
xususiyatlari. R ad io u za tish  qu rilm alarida  q u w a t kuchay tiig ich larin i
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ta s h q a r id a n  q o ‘z g ‘a t i la d ig a n  g e n e ra to r la r  d e b  a ta la d i. C h iq ish  
k o n tu r in in g  y u k la m a s i  v a z if a s in i  k u c h a y t i r i lg a n  c h a s to t a  
teb ran ish la riga  so z lan g an  k o n tu r  bajarad i. R ad io u za tish  q u rilm alari 
q u w a t  k u ch ay tiig ich la rig a  b o ‘lgan  ta lab  ikki xususiyati b ilan  ajralib  
turadi:

— b irin ch id an , k ich ik  y o ‘q o tish la r  b ilan  k a tta  ch iq ish  q u w a tin i  
o lish  ta la b  e tilad i;

— ik k in c h id a n ,  to v u s h  c h a s to ta ia r i  k u c h a y t i r g ic h la r id a  
b o ‘lg an id ek , k u ch ay tir ilay o tg an  te b ra n ish la r  sh ak lin i saq lash  sh a rt 
em as.

T a s h q a r id a n  q o ‘z g ‘a lu v ch i g e n e ra to r  (T Q G )  — d o im iy  to k  
m a n b a y i q u w a ti  P 0 n i y u q o ri c h a s to ta li  P K q u w a tg a  o ‘zg a rtirad i. 
T a s h q a r id a n  q o ‘z g ‘a lu v c h i  g e n e r a to r  u n in g  k ir is h ig a  fa q a t  
ta s h q a r id a n  P kjr (q o ‘zg ‘a tg ic h d a n )  signal b e r ilg a n d a g in a  ish lay d i. 
B u n d a  P kjr< P k. T Q G  n in g  a s o s iy  is h  k o ‘r s a tk i c h l a r i :  P k 
y u k lan ish d ag i ra d io c h a s to ta  q u w a ti ,  g en e ra to m in g  F IK i7g= P k/ P 0, 
q u w a t  b o ‘y ic h a  k u ch ay tir ish  ko effits iy en ti K r= P k/ P kjr, y u k la m a  
ich idag i va b a n d  e tilm ag an  c h a s to ta la r  po losasidag i M  tash q arid ag i 
te b ra n ish la r  spek tri, o ‘z - o ‘z id a n  q o ‘zg‘a lish n in g  y o ‘qligi.

T Q G  k u ch ay tiru v ch i asb o b la r sifatida ikkiqutb li va m ay d o n  
tra n z is to r la r i ,  q u lfli g e n e ra to r la rd a  e sa  t i r is to r la r  q o ‘llan ila d i. 
Y arim o‘tkazgichli asboblar kichik va o ‘rta uzatkichlarda q o ‘llaniladi.

T Q G  n ing  ene ige tik  nisbatlarini (2 .2-rasm dagi) tm nzisto r kaskadi 
m isolida ko‘rib chiqam iz.

2.2-rasm. Tranzistorli quwat kuchaytirgich sxemasi.
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A sosiy en e ig e tik  tavsiflaiga quyidagilar kiradi: m an b ad an  iste’m ol 
q ilin ay o tg an  q u w a t,  P0= 0 ,5  Ik E 0, y u k lam ad a  a jra tilad igan  foydali 
q u w a t, P k= 0 ,5 IkU k, q o ‘zg‘atuvch i m a n b a q u w a ti  P c= 0 ,5 IblU c. F IK  
(e lek tro n  F IK )  r |= P k/ P 0= 0 ,5 [ ( IkU k) / ( I k0E0)] va q u w a t b o ‘y ich a  
kuchaytirish  k o effits iy en ti K  = P k/ P c= (  IkU k) / (  Ib,U c). K e ltir ilg an  
n is b a t la rd a n  k o ‘rin ib  tu r ib d ik i, K p va ri la r  t ra n z is to r  to k la r in in g  
g a r m o n ik  ta rk ib la r i  b ila n  a n iq la n a d i ,  u la r  e sa , o ‘z n a v b a tid a  
k e s is h  b u rc h a g in in g  fu n k s iy a s id ir .  K o s in u s o id a l  im p u ls la r i  
y o y ilish  k o e f f i ts iy e n tla r in in g  k es ish  b u rc h a g i  0 g a  b o g i iq l ik  
g ra fik la ri 2 .3 -ra s m d a  ke ltirilgan .

2.3-rasm. Yoyilish koeffitsiyentlaming qirqish burchagiga bog‘liqligi.

G ra f ik la rd a n  k o ‘rin ib  tu r ib d ik i, h a r  b ir  g a rm o n ik a  u c h u n  
o p t im a l  k e s is h  b u rc h a g i  m a v ju d ,  b u n d a  g a r m o n ik a la r n in g  
im pulslardagi m iq d o ri m aksim al lx ) ia d i. M ak sim u m  foydali q u w a t
0 = 1 2 0 °/n  ifodaga  m os. B irin ch i g a rm o n ik a  u c h u n  n = l  va  0o t =  
120°, ikk inch i g a rm o n ik a  u c h u n  (n = 2 )  m o s  rav ishda va 0opt= 6Ô  va 
h.k. N -g a rm o n ik a  to k i am p litu d asi esa , u n d a n  past g a rm o n ik a  tok i 
am plitudasidan  h a m m a  vaqt kam .

S h u n i h a m  ay tish  lo z im k i, 0 =  90° b o ig a n d a  k o e ffits iy e n t 
a 3= 0  boM adi, y a ’ni to k  sp ek trid a  u c h in c h i va u n d a n  y u q o ri tu ig a n  
t o q  g a r m o n i k a l a r  b o ‘ l m a y d i .  M a n b a  e n e r g i y a s i  E 0 n i  
rad io ch asto ta la r teb ran ish lari eneig iyasiga o ‘zgartirish  sam aradorlig i 
s o n  j i h a t id a n  e le k t r o n  F I K  (rj) b i l a n  a n iq la n a d i .  A g a rd a

Iko= / “o0̂ *i = I b, boM sa, u n d a  ri  = c C 'U k( a oE J  b o i a d i ,  b u  y e r d a  
a ,  / a o — t o k  i m p u l s i  s h a k l i  k o e f f i t s i y e n t i ,  u k/ E () —

o

c

0

0

0  3 0  6 0  9 0  1 2 0  0 , g r a d
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k o lle k to r  ( a n o d )  k u c h la n is h id a n  fo y d a la n is h  k o e f f i ts iy e n ti .  
G ra f ik d a n  k o ‘r in ib  tu r ib d ik i, 0 < 9 < 1 2 0 °  b o ig a n d a ,  0 k am ay ish i 
b ilan  fo y d a li q u w a t  k am ay a d i, o sh a d i (2 .4 - ra s m d a  sh tr ix li 
ch iz iq ) va 0 n o lg a  to n g  b o ig a n d a ,  m a k s im u m  q iy m a tg a  e rish ad i. 
A m m o , b u n d a y  re jim  fizik m a ’n o g a  ega  em as, c h u n k i P k va P 0 n o l 
q iy m a tla r in i o la d i, A m a ld a  0 = 9 0 °  ten g . B u n d a  fo y d a li q u w a t  
m ak sim a l q iy m a td a n  7%  g a  k a m , r)3e sa  d ey a rli 1,2 m a r ta  k o ‘p  
0 ^ = 7 3 % ) . B u n d a n  h a m  k a tta ro q  q iy m a tla m i T Q G  u c h u n  k a lit 
re jim id a  ish la y d ig a n  tra n z is to r li  s x e m a la rd a  tra n z is to r la m in g  
t o ‘y in ish  h o la t id a  to k  im p u ls la n  sh ak lla n a y o tg a n  p a y td a  o lish  
m u m k in . B u sx em a  ish in in g  ish o n ch lilig in i o sh irad i, c h u n k i t r a n -  
z is to rla rd a  b e rilg an  g en e ra ts iy a la n a d ig a n  q u w a t  y o 'q o lish i m in i
m al; t r a n z is to r  p a ra m e tr la r i  g e n e ra ts iy a la n a d ig a n  q u w a tg a  k a m  
ta ’sir e tad i; ish lab  c h iq a r ish d a  g e n e ra to m i so z lash  so d d a lash ad i.

Shuni h a m  aytish  lozim ki, a n o d  tok i im pulsi shaklin i t o ‘r  tok lari 
buzish i m u m k in , ch u n k i past a n o d  k u ch lan ish i p ay tid a , t o ‘rdagi 
kuchlanish  m usbat b o ‘lganda, u m u m iy  k a to d  tok in ing  ka tta  bir qism i 
to ‘iga tarm oq lan ib  ajralib o ‘tadi. T o ‘r  tok in ing  ta ’sir darajasi genera to r 
ishining keskinligini bildiradi. K eskinligi b o ‘y ich a  g en e ra to m in g  u c h  
ish rejim i fa rq lanad i: k e sk in la s h m a g a n  re j im  a n o d  to k i im p u lsin in g  
o ‘tk ir  c h o ‘qq ili shakli b ilan  xarak te rlan ad i; k r i t i k  re jim  —  a n o d  to k i 
im pu lsin ing  u c h i b irm u n c h a  kesilgan b o ia d i  va o ‘ta  k e s k in  re jim d a ,  

an o d  tok i im pulsi c h o ‘qqisida c h o ‘k m a  hosil b o ia d i  (2 .4-rasm ).

a) b) d) e)

2.4-rasm. Lampaning keskinlashmagan (a,b), kritik (d) va keskinlashgan
(e) ish rejimlari.

K esk in lik  ish  re jim i k o ‘p  j ih a td a n  y u k la m a  q a rsh ilik  q iy m a ti 
(k o n tu m in g  ek v iv a le n t q arsh ilig i R 3) b ila n  b e lg ila n a d i, c h u n k i 
u n in g  la m p a  a n o d id a g i k u c h la n ish i m a n a  sh u  q iy m a tg a  b o g i iq .
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Q u w a t  v a  F I K  la m in g  y u k la m a  q a rsh ilik k a  b o g ‘liqligi y u k la m a  
tavsiflari b ila n  ifo d a lan ad i (2 .5 -ra sm ).

2.5-rasm. Oxirgi kaskad FIKi va quvvatining yuklama 
qarshiligiga bog'liqligi.

K o n tu rd a g i  te b r a n m a  q u w a t  P kl= U klI kl/ 2  k r i t ik  re jim d a  
m a k s im a l q iy m a tg a  eg a  ( Р = Р кр). K e sk in la sh m a g a n  re jim d a  
k o n tu r d a g i  k u c h la n is h  U kl k ic h ik ,  c h u n k i  k o n tu r n in g  R , 
q a rsh ilig i k a t ta  em as . 0 ‘ta  k e sk in la sh g a n  re jim d a  a n o d  to k la r i  
im p u ls id a  h o sil b o ‘lg an  c h o ‘k m a la r  b ir in c h i g a rm o n ik a  to k la r in i  
Ial k a m ay tira d i.

T a v s if la rd a n  y a n a  s h u  n a rsa  k o ‘rin a d ik i, y u k la n ish  q a rsh ilig i 
o sh g a n  sa r i i s te ’m o l q i l in a y o tg a n  q u w a t  P 0 k a m a y a d i. A m m o  
k e s k in la s h m a g a n  re j im d a  b u  k a m a y is h  u n c h a lik  k a t ta  e m a s , 
c h u n k i  a n o d  to k in in g  im p u ls i sh ak li d ey a rlik  o ‘z g a rm a y d i. 0 ‘ta  
k e s k in la s h g a n  r e j im d a  P c q a r s h i l ig i  o s h g a n d a ,  a n o d  to k i  
im p u lslarid a  c h o ‘k m a  hosil b o ‘lishi va shunga m o s h o ld a  o ‘zgarm as 
a n o d  to k in in g  ta rk ib i k am ay sh i h iso b ig a  ke ltirilgan  q u w a t  kesk in  
kam ayad i.

A n o d d ag i sochilish  q u w a ti  R a keltirilgan va te b ra n m a  q u w a tla r  
ay irm asiga  teng . K esk in la sh m ag an  re jim d a so ch ilu v ch i q u w a t  sh u  
d a ra ja d a  k a t ta  b o ‘lish i m u m k in k i ,  la m p a n in g  a n o d i  e r ib  k e ta d i, 
b u  x u s u s a n , q u w a t  k u c h a y tirg ic h i  k ic h ik  b u rc h a k li  q irq il is h  
re jim id a  ish la y o tg a n d a  to v u sh  g e n e ra to r i  o ‘c h ir ib  q o ‘y ilsa  so d ir  
b o ‘ladi.
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Y u q o ri c h a s to ta l i  te b ra n is h la rn i  g e n e ra ts iy a la s h .  Y u q o rid a  
b a y o n  e ti lg a n  g e n e ra to m in g  ish la sh i u c h u n  u n i  ta s h q a r id a n  
q o ‘z g ‘a tish  z a ru r . S h u n in g  b ila n  b irg a  s h u n d a y  te b ra n ish  s in fla ri 
b o rk i, u la m in g  p a y d o  b o ‘lish i u c h u n  b i r o n - b i r  ta s h q i  q o ‘z g ‘a -  
tu v c h in in g  b o ‘lish i sh a r t  em as . U la r  g o ‘yok i o ‘z -  o ‘z id a n  m ax su s 
p a y d o  b o ‘lib , m a i u m  sh ak l, p a ra m e tr la r i ,  o ‘z la r in in g  x u su s iy a t-  
lariga ega.

0 ‘z - o ‘z id a n  m a ’lu m k i, u l a r y o ‘q jo y d a n  p a y d o  b o im a y d i la r .  
U la m in g  p a y d o  b o i i s h i  u c h u n  m a ’lu m  s h a r t- s h a ro it la r ,  sab a b la r  
bo r. M u staq il sh ak llan u v c h i te b ra n ish la r  a v to te b ra n is h la r ,  u la m i 
y u zag a  k e ltiru v ch i q u r ilm a la r  e sa  a v to g e n e ra to r la r  d eb  a ta la d i, 
k e y in c h a lik  u la m i  o d d iy g in a  q ilib  g e n e ra to r la r  d e b  a ta la d i.  
A v to te b ra n is h la rn in g  o ‘z - o ‘z id a n  k e lib  c h iq is h ig a  s a b a b c h i  
b o ‘lad ig an  o m illa r  a n iq la n a d i. B u n in g  u c h u n  o d d iy  L C  p a ra lle l 
te b ra n ish  k o n tu rig a  m u ro ja a t q ilinad i. A g a rd a  k o n tu ig a  q isq a  vaq t 
t a ’s ir  (m a sa la n , im p u ls li t a ’sir) e tilsa , u n d a  s in u so id a l q o n u n  
b o ‘y i c h a  o ‘z g a r a d ig a n  e l e k t r  t o ‘l q i n l a r i  p a y d o  b o ‘la d i .  
E le k ro te x n ik a d a n  m a ’lu m k i, te b ra n is h la r  ja r a y o n i  k o n tu rd a  
u z lu k s iz  u z o q  v a q t d a v o m  e tm a y d i, e r ta m i-k e c h m i,  u  s o ‘n ad i. 
S o ‘n ish  sab a b la ri h a m  m a ’lum : k o n tu rd a g i y o ‘q o tis h la r  tu fay li 
te b ra n ish  e n e ig iy a s i u z lu k s iz  k am ay ib , so ch ilib  b o ra d i. O x ir-  
o q ib a td a  teb ra n ish la r  n o lg a  yaq in lashad i.

D e m a k , te b ra n is h la r  b u tu n la y  y o ‘q o lib  k e tm a s lig i u c h u n  
s o c h i lu v c h i  e n e rg iy a n i  t o i d i r i b  tu r is h ,  k o n tu r d a  t a ’m in la s h  
m a n b a y i  b o ‘lm a g a n lig i sab a b li, u n i ta s h q a r id a n  b a ja r ish  k e rak . 
B u n in g  u c h u n  ta s h q i  m a n b a  s ifa t id a  k u c h la n is h  y o k i to k n i ig  
o ‘z g a rm a s  m a n b a y in i o lish  k erak . 2 .6-ra sm d a g i sx em ag a  e ’t ib o r  
q ila m iz . A g a rd a  L C  k o n tu rd a  te b ra n ish la r  b o im a g a n d a ,  k a lit К  
n i 2 -h o la tg a  o ‘tk a z sa k ,C  k o n d e n sa to r i E  m a n b a  k u c h la n ish i q iy - 
m a tig ach a  za ry ad lan ib , q an d a y d ir  m iqdordag i en e ig iy a  o lad i. K alit 
К  n i 1 -h o la tg a  o ‘tkazg an im izd a , k o n tu rd a  erk in  teb ran ish la r p ay d o  
b o ‘lad i. T e b ra n ish la r  s o ‘n m as lig i u c h u n  (R v y o ‘q o lish  q a rsh ilig i 
h iso b ig a ) , te b ra n is h la r  ja ra y o n i tak tig a  m o s  ra v ish d a  С  k o n d e n -  
s a to r in i  E  m a n b a y ig a  u la b  tu ra m iz .  N a ti ja d a ,  k o n d e n s a to r  
m a n b a d a n  m u t ta s i l  m a ’lu m  m iq d o r la r d a  z a r y a d la n ib ,  o ‘z 
e n e ig iy a s in i to id i r ib  tu ra d i.
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B u n in g  evaziga k o n tu rd a g i teb -
r a n i s h l a r  s o ‘n m a y d ig a n  b o ‘la d i .
K onturdagi tebranishlam i u sh lab  tu rish
u c h u n  K  kalitn i ulaiga sinxron ravishda
u lab  tu r is h  k e ra k . B u n in g  u c h u n

. ^  . u z ib - u l a s h  k o m a n d a s in i  b e ru v c h i
2.o-rasm. L C  — konturdagi . ,

tebranishlarga oid. b o s h q a r u v  z a n j i n  ( te s k a r i  a lo q a
z a n j i r i )  b o i i s h i  k e r a k .  K o ‘r in ib  

tu r ib d ik i, a 0 = l/VZc ch a s to ta li  te b ra n is h la r  d av riy lig in i b e lg ilab  
b e ru v ch i k o n tu m in g  o ‘zi m a n a  s h u  k o m a n d a la m in g  m an b ay i 
b o im o g ‘i lozim .

K o ‘rib  c h iq ilg a n  e n g  o d d iy  sx e m a  g a rm o n ik  te b ra n is h la r  
av togenera to rin ing  m odeli deb  h isoblan ish i m u m k in . Bu m o d e ln in g  
am aldag i ijrosi 2 .7 -rasm dag i sx em ad a  k o ‘rsatilgan. Bu y e rd a  L C  — 
k o n tu r  c h a s to ta  ish lab  beruvch i h a lq a , V T  m ay d o n  tran z is to r in in g  
s to k  (k ir ish ) za n jir ig a  u lag an  E c o ‘zg a rm a s  k u c h la n ish  en e rg iy a  
m anbay i b o ‘lib x izm at qiladi. K alit (K ) ro lin i tran z is to m in g  zatvori 
b a ja rad i. Z a tv o rd a g i k u c h la n ish  ( U 3) s to k  to k i (T) n i b o sh q a ra d i. 
B u  to k n in g  o ‘zg a ru v c h a n  ta rk ib i k o n tu r  en e rg iy asin i t o id i r a d i .  
T esk a ri a lo q a n i k o n tu m in g  L  g ‘a ltag i b ila n  in d u k tiv  b o g ia n g a n  
Laloqa g ‘a ltag i t a ’m in lay d i. T esk a ri a lo q a  d ara jas i o ‘za ro  in d u k s iy a  
k o e ffits iy en ti M  b ila n  a n iq la n a d i. T ra n z is to r  K  ka lit v az ifa s in i 
b a ja rib g in a  q o lm ay , o ‘z in in g  k u ch a y ish i h isob iga  k o n tu rg a  kerak li 
ene ig iya  m iq d o rla rin i kelib tu rish in i t a ’m in lab , teskari a lo q ag a  h am  
“y o rd a m ” berad i.

Z a tv o r zanjiridagi q o ‘sh im - 
c h a  E  m a n b a  tra n z is to m in g  
ish lash  re jim in i b e lg ilay d ig an  
ikk inch i d araja li vazifan i b a ja 
ra d i.  S h u n d a y  q i l ib ,  g e n e -  
ra ts iy a  u c h u n  k e rak li b o ig a n  
v a  g e n e r a to r  m o d e l i  ( 2 .6 -  
ra sm ) d a  k o ‘rsa tilg an  b a rc h a  
e le m e n tla m i b iz  2 .7 -rasm d ag i 
p r i n s i p i a l  s x e m a d a  h a m  
ko‘iam iz. sxemasi.
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2 .7-rasm. Avtogenerator
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A m m o  te b ra n is h la r  g en e ra ts iy a s i u c h u n  y a n a  q o ‘sh im c h a  
s h a ro it la r  k e rak . N im a  u c h u n ?  B ir in c h id a n , te b ra n ish la r  p a y d o  
b o i i s h i  ( fa z a la r  b a la n s i)  u c h u n ,  ik k in c h id a n , p a y d o  b o ‘lg an  
m a iu m  a m p litu d a  va  ch as to tad ag i te b ra n ish la m i so ‘n ib  qo lm aslig i 
(a m p litu d a  b a la n s i)  u c h u n .

T ab iiyk i, g e n e ra to rd a  va h a r  q a n d a y  z a n jird a  te b ra n ish la r  o ‘z -  
o ‘z id a n  p a y d o  b o im a y d i .  Q a n d a y d ir  ic h k i y o k i s irtq i to m o n d a n  
turtki bo 'lishi kerak. E k m an b a  kuchlanishi ulangandagi paydo b o ‘lgan 
to k  b ila n  b o g ‘liq  v az iy a tn i k o ‘rib  c h iq a m iz . S to k  to k i I p a y d o  
b o ig a n d a  k o n tu rd a g i C  k o n d e n sa io r i  z a ry a d la n a d i va k u n tu rd a  
so ‘nuvch i e rk in  teb ran ish la r p ay d o  b o ia d i .  L  g ‘a ltak d an  o ‘tay o tg an  
o ‘zgaruvchan  iL tok i o ‘za ro  induksiya h isobiga Laloqa, a loqa g ‘altag ida 
o ‘zg a ru v ch a n  U 3 k u c h la n ish n i p a y d o  q ilad i.

Z atvoiga u langan  b u  kuchlanish stok tokining pulsatsiyasini keltiiib 
ch iqarad i. U n in g  teb ran ish i tark ib idag i o ‘zg a ru v ch an  to k  k o n tu rd a  
o ‘zgaruvchan  U k k u ch lan ish n i p ay d o  qilad i. H a q iq a td a  esa, U k 
k u ch lan ish i tra n z is to r  z a tv o rin in g  k u c h a y tir ilg a n  k u c h la n ish id ir . 
Z a tv o rd a g i k u c h la n ish  c h a s to ta s i k o n tu m in g  xu su siy  te b ra n ish  
chasto tasiga teng .

D e m a k , s to k  to k in in g  o ‘zg a ru v ch a n  q ism i ch a s to ta s i h a m  sh u  
c h a s to ta g a  te n g . S h u n in g  u c h u n  h a m  k o n tu rd a  h a m m a  v a q t 
a v to m a tik  ra v ish d a  to k la r  r e z o n a n s i  b o i a d i  v a  L C  k o n tu r  s to k  
to k in in g  o ‘z g a ru v c h a n  q ism i u c h u n  k a t ta  re z is tiv  R  K q a rsh ilig i 
b o ‘lib  x iz m a t q ilad i. 0 ‘z - o ‘z id a n  q o ‘zg ‘a lish  u c h u n  tesk ari a lo q a  
y e ta r lic h a  k a t ta  b o ‘lish i k e rak , aks h o ld a  za tv o rd ag i o ‘z g a ru v ch a n  
k u c h la n is h  s to k d a  ju d a  k ic h ik  o ‘z g a ru v c h a n  to k  h o s il q ila d i v a  
u n in g  en e rg iy as i k o n tu rd a g i y o ‘q o lis h la m i q o p la sh  u c h u n  y e ta r li 
b o ‘lm aydi.

X u su san  g e n e ra to r  k u ch ay tiig ich g a  o ‘xshaydi. K o n tu rd a  p ay d o  
b o i g a n  t e b r a n i s h l a r  te s k a r i  a lo q a  n a t i j a s id a  k u c h a y t i r i s h  
e lem en tin in g  kirishiga uzatiladi, e lem en t vositasida kuchay tirilad i va  
k o n tu rd a  a jra tilib , y a n a  tra n z is to r la m in g  k irish ig a  b e r ila d i, y a n a  
ku ch ay tirilad i va  h .k .

T e b ran ish la r  am p litu d as i osh ib , m a iu m  darajaga yetad i. A slida 
g e n e ra to r  k o n tu r  xususiy  teb ra n ish la rin in g  k u ch ay tirg ich id ir. S h u  
sab ab li (a g a rd a  o ‘z - o ‘z id a n  u y g ‘o n is h  sh a r tla r i  b a ja r ilsa )  h a r  
q a n d a y  k u c h a y tirg ic h  g e n e ra to rg a  ay lan ish i m u m k in . M a sa la n , 
x o n a n in g  n o q u la y  ak u stik as i yok i z a n jir la m in g  e k ran i y o m o n lig i
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sabab li, k u ch ay tirg ich n in g  o ‘z - o ‘z id an  q o ‘zg‘alish iga o lib  keluvchi 
a k u s tik  y o k i e le k tr  te sk a ri a lo q a  k an a lla ri p a y d o  b o ‘lad i. M a n a  
sh u n is i, m ik ro fo n  k u ch ay tirg ich i to v u sh  teb ran ish la ri g en e ra to rig a  
ay lanad i. B u o ‘rin d a  teskari a lo q a  zararli ro ln i bajarad i.

E n d i  s ta ts io n a r  re jim d a g i g e n e ra to rg a  x o s  a m p l i tu d a  va 
c h a s to ta la r i  o ‘zg a rm as  te b ra n ish la m i saq lash  sh a r tla r in i  k o ‘rib  
c h iq a m iz . 2 .8 - ra s m d a  2 .7 -ra sm d a g i g e n e ra to r  sx em as in in g  tu r li  
n u q ta la r id a g i to k  v a  k u ch lan ish  d iag ram m ala ri k o ‘rsatilgan .

‘ i. A

I A

t / .

2.8-rasm. Avtogeneratordagi kuchlanishlardiagrammasi.

S h u n i t a ’k id la sh  lo z im k i, b u  d ia g ra m m a la rd a  fa q a t o ‘zg a ru v - 
c h a n  to k  v a  k u c h la n ish  ta rk ib la r i in o b a tg a  o lin g a n , c h u n k i faq a t
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sh u la rg in a  ja ra y o n  rivo jida  asosiy  ro l o ‘ynayd i. D astlab k i teb ra n ish  
d eb , L C  k o n tu m in g  (a )  in d u k tiv  t a r m o g id a n  o q a y o tg a n  iL to k in i  
o lam iz. iL to k i h isob iga teskari a lo q a  g ‘altagi L ^ .  d a  E Y K  E n p ay d o  
b o i a d i ,  b i r  v a q tn in g  o ‘z id a  b u  k u c h la n ish  t r a n z is to m in g  k irish  
kuchlanishi hisoblanadi (b). E Y K  E n to k  iL bilan  odd iy  E n= ^-M d iL/d t ,  
o ‘za ro  n isb a td a  b o g ia n g a n .  B u  n is b a td a g i« + »  y o k i « - » ish o ra la r i 
L  v a  L bog. g ‘a l ta k la r  q a n d a y  o ‘ra lg a n  v a  u la r  o ‘z a ro  q a n d a y  
b o g ian g an lig ig a  b o g ‘liq. H a r  q an d ay  h o ia td a  h a m  E Y K  E n to k  iL ga  
n is b a ta n  90° g a  su rilg an , y a ’n i k o s in u so id a l te b ra n is h n i  ta sh k il 
q ilad i. B iro q , E n d a n  o 'z a d im i yok i o rq a d a  q o la d im i, b u  y u q o rid a  
k e ltir iig an  fo rm u la g a  b in o a n  g ‘a lta k la rd a n  b in n in g  k e ti  q a n d a y  
u langan lig iga  bog 'liq .

B izning ho ia tda  E n to k  iL d an  faza b o ‘y icha 90° ga  o ‘sayapti (yaxlit 
ch iz iq ). K irish  k u ch lan ish i U z= E n to k  I n i o ‘sh a  fazad a  o ‘zgartirad i 
(g). i to k i g e n e ra to r  k o n tu rid a  (e ) tu sh ish  k u ch lan ish in i hosil qiladi. 
K o n tu r  c h a s to ta s in in g  b o sh q a ru v ch is i b o ig a n i  v a  te b ra n ish la r  
k o n tu m in g  io0 re z o n a n s  ch a s to ta s id a  am a lg a  o sh irilish i tu fay li, U k 
k u ch lan ish  fazasi i to k i fazasiga m os.

K o n tu r  q a rsh ilig i R 3K rez is tiv  x a ra k te rg a  ega . K o n tu m in g  
in d u k tiv  b o ‘g ‘in id a  iL' to k i U k k u ch lan ish d a n  fazasi b o ‘y ich a  90° g a  
o rq a d a  q o la d i (d ). iL' to k in i m av ju d  iL k o n tu r  to k ig a  o r t t i rm a  d e b  
h iso b lash  m u m k in . H a q iq a ta n  h a m  iL'  to k i L ^ .  g ‘a lta k d a  p a y d o  
b o i g a n  E n E Y K  g a  b o g i iq .  A g a rd a  E Y K  n o lg a  te n g  b o ig a n d a ,  
h e c h  q a n d a y  te b ra n is h la r  b o im a s  ed i. Lbog. g ‘a lta g id a n  ila sh g an  
E Y K  q an ch a lik  k o ‘p  b o ‘lsa, iL' tok in ing  am plitudasi h a m  sh u n ch a lik  
k a tta  b o ia d i .  iL' to k in in g  iL to k ig a  n isb a tan  o rttirm a  q iy m ati b u  to k  
fa za la r i m o s  b o ‘lg a n d a  m u sb a t y o k i to k  faza la r i 180° g a  siljigan  
h o ia td a  m an fiy d ir . B irin ch i h o ld a  iL' to k i iL to k in i  k o ‘p a y tira d i, 
ikk inch i h o ld a  esa kam aytirad i.

E n d i  L bog. g ‘a l ta k la r  s im la r i  u c h in i  a lm a s h t i r s a k ,  E n E Y K  
iL to k id a n  fazasi b o ‘y ic h a  90° o rq a d a  q o la d i (y u q o r id a g i fo rm u la  
ishorasi o ‘zg a rad i) va b o s h la n g ic h  q iy m atig a  tesk ari b o ‘lib  q o lad i. 
S h u  te b ra n is h la r  d ia g ra m m a d a  (b) sh tr ix la n g a n  c h iz iq la r  b ila n  
k o ‘rs a tilg a n . K ey in g i b o i a d ig a n  ja ra y o n la r  u la r  d ia g ra m m a d a  
s h tr ix  c h iz iq la r  b i la n  k o ‘rs a ti lg a n  y u q o r id a  ta v s if la n g a n d e k  
k e c h a d i .  N a t i ja d a  i L' t o k i  k u ti lg a n id e k , i L to k ig a  te s k a r i  f a z a d a  
b o ia d i .
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D e m a k ,  iL' to k i  n a f a q a t  i L to k in i  o s h i r a d i ,  a k s in c h a ,  
k o n tu m in g  so ‘n ish in i osh iiib , un i kam aytirad i. T eskari a lo q a  m anfiy  
b o ‘lib, b u n d a  o ‘z - o ‘z idan  uyg‘o n ish  va p ay d o  b o ‘lgan teb ran ish lam i 
saq lab  q o lish n in g  iloji b o im a y d i .  M u sb a t v a  m an fiy  tesk ari a lo q a  
t a ’sirin i m e x a n ik  m ay a tn ik  m iso lid a  tu sh u n tir ish  ju d a  qu lay . A g a r 
m a y a tn ik n i te b ra n ish  y o ‘n a lish ig a  m o s  rav ish d a  ita rib  tu r i ls a , u  
te b ra n ib  tu ra d i  v a , ak s in ch a , te b ra n ish  y o ‘na lish ig a  te sk a ri ita rsak  
u  sek in la sh ad i.

S h u n d a y  q ilib , g e n e ra to m i o ‘z - o ‘z id a n  u y g ‘o n ish i v a  u n d a g i 
s o ‘n m as  te b ra n ish la m i saq lab  q o lish  u c h u n  ik k ita  sh a rt b a ja rilish i 
kerak: te sk ari a lo q a  m u sb a t b o ‘lishi, u n in g  q iy m ati esa k o n tu rd a g i 
so c h ilg a n  en e rg iy a n i k o m p e n sa ts iy a la sh g a  y e ta rli b o ‘lish i k e rak . 
K o ‘rib  c h iq ilg a n  h o la t la r  a v to g e n e ra to rd a  b o ‘lib  o 'ta d ig a n  fiz ik  
ja ra y o n la r  sifa tin i k o ‘rsa tad i, xo los. 2 .9- ra s m d a  ikk ita  o ‘z - o ‘z id a n  
u y g ‘o n a d ig a n  g e n e ra to r la r  sx em asi k o ‘rsa tilg an . 2 .9 -a  ra s m d a  
a v to tra n s fo rm a to r li  a lo q a  q o i la n i lg a n :  k u c h a y tiig ic h  k ir ish ig a  
g ‘a lta k n in g  m  n u q ta s id a n  ch iq a r ilg a n  s im  y o rd a m id a  k o n tu rd a n  
k u c h la n is h n in g  b ir  q ism i u za tilad i.

2.9 - b  ra sm d a  sig‘im li a loqa q o ‘llanilgan. T o ‘la  sig‘im  k e tm a -k e t 
u lan g an  C l  va  C 2  k o n d e n s a to r la rd a n  hosil q ilin g an , k u c h a y -  
tiig ich n in g  k irish iga esa, k u ch lan ish  C 2  k o n d en sa to rid a n  u za tilad i. 
K u c h a y tir ilg a n  te b ra n is h la r  k o n tu rg a  C p k o n d e n s a to r i  o rq a li  
beriladi, kuchaytirish  elem entiga esa ta ’m in o t kuchlan ish  R p qarshilik  
o rq a li  b o ra d i.  B a rc h a  s x e m a la rd a  k u c h a y tir is h  e le m e n tin in g  
boshqarish  e lek trodi va um u m iy  n u q ta  o ‘rtasiga R c qarshiligi u langan , 
bu  qarshilik generatsiyalanadigan tebranishlar am plitudasini stabillashga 
yoidam  beradi. U n d an  o'tayotgan tok tusliish kuchlanishini hosil qiladi.
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R c q arsh ilig id an  o ‘tay o tg an  to k  am p litu d a s i o sh g an  sari tu sh ish  
k u c h la n ish i h a m  o r ta  b o ra d i,  b o s h q a r is h  e le k tro d id a g i siljish  
k u c h la n ish in in g  o ‘zg a rish i k u c h a y ish n i p a sa y tira d i. T e b ra n is h  
am p litu d asi p asay g an  sari b u  k u ch lan ish  k am ay a  bo rad i, k u ch ay ish  
e sa  o r ta d i v a  d a s tla b k i te b ra n ish  a m p litu d a s in i  saq la sh  im k o n in i 
beradi.

D itsim etrli va  san tim etrli t o iq in  d iapazon laridag i teskari a loqali 
g cn c ra to rla r , a w a l  b a y o n  e tilg an la rid an  u n c h a  fa rq  q ilm ayd i. U la r  
faq a t te b ra n ish  k o n tu r i  k o n stru k s iy as i b ila n g in a  fa rq la n a d i, q isq a  
to iq in la rd a  e sa  k u ch ay tir ish  e lem e n tla r in in g  tu ri b ilan  h a m  ajra lib  
tu ra d i. D its im e tr li  v a  s a n tim e tr li  t o iq in la r d a  m o s  ra v ish d a  q isq a  
tu tash tirilg an  koaksial liniya b o ia k la r i  va t o iq in  u za tg ich la r h am d a  
ha jm iy  re z o n a to r la rd a n  fo y d a lan ilad i.

S an tim etrli to iq in la rd a  kuchay tirish  e lem en ti sifatida k lis tron lar 
va y u g u ru v ch i t o i q in  lam p ala ri q o ‘llan ilad i. Z a ru r  h o lla rd a  y u q o ri 
c h a s to ta  s tab illig i t a ’m in la n g a n  g e n e ra to r la rd a  m in im a l q u w a tl i  
k u c h a y tir ish  e le m e n tla r in i  q o ‘llash  q u lay , c h u n k i  b u  e le m e n tla r  
k am  issiqlik ch iq a ra d i va g e n e ra to r  tem p e ra tu ra s in in g  stab illashuv i 
oso n lash ad i. G e n e ra to r  tem p era tu ras in in g  stab illashuvi e sa  d o im iy  
ch a s to ta  garov id ir. K a m  q u w a tli  tra n z is to r  v a  tu n n e l d io d la ri k en g  
q o ‘llan ilad i. T u n n e l  d io d in in g  tav sifi p a sa y u v c h i u c h a s tk a g a  ega 
b o ‘lib, shu  uchastka o ra lig id a  m anfiy  qarshilik m avjud (2 . 10-û  rasm da 
A B  u ch a s tk a ).

------------------------------- ► u
a )

2 .10-rasm. Tunnel diodli avtogenerator.

Y u q o rid a  k e ltir ilg an  s x e m a la rd a n  k o ‘rin ib  tu r ib d ik i, te sk a r i 
a lo q a li a v to g e n e ra to rd a  k u c h a y tirg ic h  m a n fiy  q a rsh ilik  b ila n  
shun tlangan  tebran ish  konturiga ekvivalent; tunnel d iodi q o ‘llanganda 
m anfiy  qarshilikka ega b o ‘lish an ch a  qulay, u  A B  qiyalik uchastkasida
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ishchi n u q ta  tan lash  y o ‘li bilan aniq lanadi. T u n n el diodi L C  k o n tu ig a  
(2 .10 -A  ra sm ) p a ra lle l yok i k e tm a -k e t  u la n a d i. Ish c h i n u q ta  
k u c h la n is h n i  b o ‘lu v c h i R I va  R 2  q a rsh ilik la ri o rq a li o ‘m a ti la d i .  
T u n n e l d io d li generato rlarin i rad io texn ika chasto ta  d iapazon larin ing  
is ta lg an  c h a s to ta la r i u c h u n , h a tto , m illim etrli t o ‘lq in  d ia p a z o n la r i 
u c h u n  h a m  q u rish  m u m k in .

C h a s t o t a  s ta b i l iz a ts iy a s i .  K o n tu rd a g i  e rk in  te b r a n is h la r  
chasto tasi k o n tu m in g  induktivligi va sig‘im iga bog‘liq. Bu p aram etria r 
g ‘a lta k  va  k o n d e n s a to r  x u su siy a tla rig a  b o g ‘liq b o ‘lib g in a  q o lm a y , 
balk i teb ra n ish  k o n tu rig a  u lan g an  tash q i zan jirla iga  h a m  b o g ‘liqdir. 
A tro f-m u h it haro ra ti va boshqa param etrlari induktivlik va sig‘im n ing  
k o ‘rs a tk ic h la r in i  o ‘zg a rtirish  v a  u la r  o rq a li k o n tu m in g  te b ra n is h  
ch as to ta s ig a  t a ’s ir k o ‘rsatishi m u m k in . G e n e ra to r  m iso lid a  b u  h o i, 
g en e ra ts iy a lan ay o tg an  te b ra n ish la r  ch asto ta sin in g  o ‘zgarish iga  o lib  
k e lad i. B u  o ‘zg a rish  ta sh q i z a n jir la rd ag i h a r  q a n d a y  o ‘zg a rish la r  
v a  so z la sh la r  p a y tid a  h a m  yuz b e rad i. K u c h ay tir ish  e le m e n tin in g  
ichk i sig‘im i h a m d a  k irish -ch iq ish  faol qarshilik lari b erilg an  m a n b a  
k u ch lan ish ig a  b o g ‘liq. S h u n in g  u c h u n  tra n z is to r  yok i tu n n e l d io d i 
h a m d a  g en e ra to r tarkibiga k iigan  yoki unga u langan  bo sh q a  e lek tron  
e le m e n tla r  t a ’m in o t  k u c h la n ish in in g  o ‘zg a rish i h a m  c h a s to ta n i  
o ‘zgartirad i.

M e x a n ik  s i lk in is h la r ,  u r i l is h la r  h a m  in d u k tiv lik , s ig ‘im n in g  
o ‘zgarish iga  o lib  ke lad i va o ‘z n av b a tid a , ch a s to ta n in g  o ‘zgarish iga  
s a b a b c h i  b o ‘la d i. H a r o r a t  o ‘z g a r is h in i  s ta b il la s h  m a q s a d id a  
te b r a n is h  k o n tu r i  y a s a la d ig a n  m a te r ia l la m i  ta n la s h g a  h a m  
a lo h id a  a h a m iy a t  b e r i l a d i .  K o n t u r  ta r k ib ig a  q o ‘s h im c h a  
k o m p e n s a ts iy a lo v c h i  k o n d e n s a to r  u la n a d i ,  m a x su s  ta n la n g a n  
iz o la ts iy a  m a te r ia l i  i s h la t i l i s h i  h is o b ig a  h a r o r a t  o s h g a n d a  
k o n d e n s a to r  s ig ‘im i k a m a y a d i va c h a s to ta  o sh ad i, b u  e sa  b o s h q a  
e lem e n tla rg a  h a ro ra t  k o ‘rsa tgan  t a ’s ir n atijasida  p asaygan  c h a s to ta  
o ‘m in i  q o p la y d i.

T ash q i h a ro ra t  va  ta sh q i m u h itn in g  b o sh q a  x u su s iy a tla rin in g  
g e n e ra to ig a  t a ’sirin i b a r ta ra f  e tish  m aq sad id a , g e n e ra to r  h a ro ra ti  
stabillashtirilgan, z ieh  berk itilgan  te rm o sta t kam eraga  joy lash tirilad i. 
K o n tu rg a  u la n g a n  ta sh q i z a n jir  va  e le m e n tla r  t a ’s irin i k am ay tir ish  
u c h u n ,  k o n tu m in g  u la r  b i la n ,  x u s u s a n  y u k la m a  b i la n  h a m  
b o g ‘lan ish i susay tirilad i. Y u k lam a  t a ’sirin i k am ay tirish  m a q sad id a , 
u n in g  b ila n  g e n e r a to r  o ‘r ta s ig a  o ra liq  “ b u fe r” k u c h a y tirg ic h i
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q o ‘llaniladi. T a ’m in o t k u ch lan ishn ing  nobarqarorlig jn i b a r ta ra f  e tish  
m aqsad ida  stab iliza to r q o ‘llaniladi. G e n e ra to ig a  b o ‘ladigan m exan ik  
s ilk in ish lar t a ’siri am o rtiza ts iy a , y a ’n i m axsus o sm a  m ex an iz m lam i 
q o ‘llash o rq a li kam aytirilad i.

S tab il te b ra n ish  ch a s to ta la ri o lish n in g  sam ara li u su lla rid an  b in  
g e n e ra to ig a  kvarsli re z o n a to m i u lash d ir. B u n d a y  re z o n a to r  kvars 
k r is ta lid a n  q irq ilg a n  p la s t in k a d a n  ib o ra t  b o ‘lib , ik k ita  m e ta ll 
p la s tin a la r  (e le k tro d la r)  o rasig a  jo y lash tir ilad i. K vars p la s tin k a la ri 
p e z o e le k tr  e ffek tig a  ega. M e x a n ik  d e fo rm a ts iy a la sh  n a tija s id a  
p lastinalar yuzasida  e lek tr zaryadlari paydo  b o ‘ladi ( to ‘g ‘r i pezoelek tr 
effekti); e le k tr  m ay d o n i t a ’siri o s tid a  p lastin a  d efo rm atsiy a lan ad i va 
e lek tr z a ry ad la r i y u zag a  k e lad i (tesk ari p e z o e le k tr  effek ti). A g a rd a  
berilgan k u ch lan ish  o ‘zgaruvchan  b o ‘lsa, p lastina m ex an ik  teb ranad i. 
K vars p la s tin a s i h a r  q a n d a y  e lastik  jism  kab i, u n in g  o ‘lch am la rig a

rezonatorning elektr c h a s to ta s i  d \ = \ / j L K (C KC0 )(C K + C0) •

d a n  k ic h ik  b o ‘lgan lig i u c h u n , co ^ o ^ .S h u n i ay tish  lo z im k i, b u  
chasto ta la r orasidagi farq b ir n ec h a  yuz gersga teng. C 0 tashqi zanjirga 
b o g ‘liq b o ‘lganligi u c h u n  un ing  co0 ga  q a iag an d a  baiqarorlig i kam roq. 
Kvarsli g en e ra to m in g  eng  yaxshi xususiyatlaridan biri shundaki, un ing  
p aram etrla r i t a ’m in o t k u ch lan ish i va  tash q i h a ro ra t o ‘zgarish lariga  
u n ch a lik  b o g ‘liq  em as. M asalan , tashq i h a ro ra t 1°C ga yoki ta ’m in o t 
kuchlanishi 0,1 B ga o ‘zgaiganda kvarsli generato r chastotasiniig nisbiy 
o 'zg arish i 10'8 d a n  oshm ayd i. S h u n in g  u c h u n  h a m  av to g en era to rla r 
chasto tasin i stabillashtirishda asosan kvarsli re zo n ato rlar q o ‘llaniladi. 
K varsli r e z o n a to r  a v to g e n e ra to r la r in in g  fao l (k u c h a y tiru v c h i)  
e le m e n ti ( la m p a , tra n z is to r , tu n n e lli  d io d , in te g ra l m o d u l  v a

b o g ‘liq  m ex an ik  te b ra n ish la r  re z o n a n s  
chasto tasiga  ega. E lek tr zan jiriga  u lan g an  
b u n d ay  p lastin k a  o d d iy  re zo n an s  tiz im in i 
h o s il  q ila d i ,  y a ’n i  t e b r a n is h  k o n tu r i  
xususiyatlariga ega b o ‘ladi.

K v a rs li r e z o n a to r n in g  e k v iv a le n t

2.11-rasm. Kvarsli

e le k tr  sx em asi 2 . 1 1  - r a s m d a  k e ltir ilg a n . 
K varsli r e z o n a to r  ik k ita  re z o n a n s  c h a s -  
to tag a  ega: k e tm a-k e t rezo n an s chasto tasi

eoK =  l/-yjLKCfCv a  p a r a l l e l  r e z o n a n s

K e tm a -k e t u lan g an  C k va  C 0 sig‘im lari C,
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b o sh q a la r) , ro z o n a to m i u lash  usuli va jo y i b ilan  farq lan ib  tu ru v ch i 
ju d a  k o ‘p  sxem ala ri m avjud. K o‘p in ch a  g en e ra to m in g  faol e lem en ti 
s ifa tid a  t r a n z is to r  v a  tu n n e lli  d io d  q o ‘llan ilad i. K varsli a v to -  
generatom ing  a m a liy  sx em ala rid an  b in  2 . 12 - ra sm d a  keltirilgan .

Kvarsli rezo n ato r k e tm a-k e t 
rezonans chasto tasi ga  y aq in  
ch a s to tad au y g ‘onadi. R ezo n a to r 
bilan ketm a-ket ulangan L g ‘altak 
ch as to tan i korreksiyalash  u c h u n  
m o ‘lja llan g an . T ra n z is to m in g  
ish ch i n u q ta s i R l — R 2 re z is -  
toriari bilan aniqlanadi. C 1 va C 2  
k o n d e n s a to r la r i  n  re z o n a to r i  
h a m d a  L  g ‘a lta k  b ila n  s ig ‘im li 
u c h  n u q ta  sx e m a s in i  ta s h k il  
etadi.

Z a m o n a v iy  u z a tk ic h la r  b ir  c h a s to ta d a  e m a s , b a lk i k en g  
c h a s to ta la r  d ia p a z o n id a  ish la sh  u c h u n  m o ‘lja lla n g an . U z a tk ic h  
q ay si c h a s to ta d a  is h la s h id a n  q a t ’i n a z a r ,  ta la b  q ilin g a n  c h a s to ta  
s ta b illig in i t a ’m in la s h i  z a ru r . H a r  b i r  c h a s to ta  u c h u n  k v ars li 
g e n e ra to r  is h la tis h  m a q s a d g a  m u v o fiq  e m a s . S h u n in g  u c h u n  
m ax su s  q u r i lm a la r  — c h a s to ta  s in te z a to r la r i  ish lab  c h iq i lg a n  
b o ‘lib , u la rd a  s ta b il  ta y a n c h  g e n e ra to r i  a so s id a  c h a s to ta la m i  
b e v o s ita  y o k i b ilv o s ita  s in te z  q ilish  u s u lla r id a n  fo y d a la n ila d i. 
T o ‘g ‘r id a n - to ‘g ‘ri s in te z  q ilish d a  s in te z a to m in g  c h iq ish  c h a s to 
ta s i k o ‘p d a n - k o ‘p  k e tm a - k e t  b a ja r i la d ig a n  o p e ra ts iy a la r ,  y a ’n i  
ta y a n c h  g e n e ra to r i  te b ra n ish la r in i  b o ‘lish , k o ‘p ay tirish , q o ‘sh ish  
va  ay irish  n a tija s id a  o lin ad i.

C h a s to ta la m i b o ‘lish  m ax su s  k a sk a d la r  — c h a s to ta  b o ‘lg ic h -  
la ri v o s ita s id a  b a ja r i la d i,  b u  o ‘r in d a  tr ig g e r la rd a n  fo y la la n is h  
m u m k in . K o ‘p ay tiru v ch ila r sifatida o d a td a  g a rm o n ik a la r g en e ra to ri 
ish la tilad i. U la r  c h a s to ta s i k o ‘p ay tirilish i lo z im  b o ‘lgan  te b ra n ish -  
la rd a n  q isq a  im p u ls la r  h o s il q ilad i. B u  im p u ls la m in g  s p e k tr i  
g a rm o n ik a la rg a  b o y . T o r  p o lo sa li f i l t r la r  y o rd a m id a  im p u ls la r  
spek trid an  tegishli g a rm o n ik a  signallari a jratiladi. 0 ‘zgartiig ich la rda  
(ay rim  h o lla rd a  u la m i a ra lash tiig ich la r d eb  a tayd ilar) ch a s to ta la m i 
q o ‘sh ish  va a y ir ish  ja ra y o n la r i  b a ja r ila d i. 0 ‘zg a rtirg ic h  k ir ish ig a  
ch a s to ta la r i  q o ‘sh i!ish i yok i ayrilish i k e ra k  ik k ita  s ignal u z a tila d i.

2.12-rasm. Kvarsli avtogenerator 
sxemasi.
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U lam in g  o ‘z a ro  t a ’s irid a  o ‘zg a rtirg ich d a  tu rli c h a s to ta la r  k o m b i- 
n a ts iy a lam in g  ta rk ib lari pay d o  b o ‘lad i, shu  ju m la d a n , y ig ‘indisi 
va ay irm asi, u la rd an  b id  filtr y o rd am id a  a jra tilad i.

C h a s to ta la rn in g  to ‘g ‘r id a n - to ‘g ‘ri s in tez in i 2 .1 3 -rasm  o rq a li 
tu s h u n tir is h  m u m k in . B u n d a: G  — 1 М Г ц  c h a s to ta n i ish lab  
ch iq aru v ch i kvarsli g en e ra to r; B l ,  B2, B3 — ch a s to ta  b o ‘lg ichlari 
(10 ga); K l ,  К З , К З — k o ‘pay tirish  koeffitsiyenti o ‘zgaru v ch an  
ch as to ta  k o ‘pay tirg ich i; 0 ‘z l ,  0 ‘z 2 —ch a s to ta  o ‘zgartirg ich lari.

G I МГц -&1- n,=l
100 кГц 100 кГц

Г/JO

B2

xl

/ f / ic
К2

n2=5

Q‘z 1

И
156 кГц

50 кГц 56 кГц

10 кГц

ВЗ

1 кГц

х5

КЗ 
п =6

х5

0 ‘z2

6 кГц

2.13-rasm. Chastota sintezatorining struktura sxemasi.

F a ra z  q ilay lik , 156 к Г ц  c h a s to ta  o lish  k e rak . B u n in g  u c h u n  
B l ,  B 2 , B 3  c h a s to ta  b o ‘lg ich la ri y o rd a m id a  100, 10 v a  1 к Г ц  
c h a s to ta  o l in a d i ,  K l ,  K 2 , К З  k o ‘p a y t i rg ic h la r in i  s o z lo v c h i  
u l a g i c h l a r n i  n , = l ,  n 2= 5  v a  n 3= 6  q iy m a t la r g a  o ‘r n a t i b ,  
k o ‘p a y t i rg ic h la r  c h iq is h id a  m o s  ra v ish d a  100, 50  v a  6 к Г ц  
c h a s to ta la m i o lam iz .

0 ‘z2  n in g  c h iq ish id a  5 0 + 6 = 5 6  к Г ц  c h a s to ta g a  eg a  b o ‘lg an  
jam la m a  signal ajraladi, 0 ‘z l  d an  so ‘ng esa kerakli 156 к Г ц  ch as to ta  
o lin a d i. K o ‘p a y tirg ic h la r  v a  o ‘z g a r ti ig ic h la rd a n  s o ‘n g  k e rak li 
c h a s to ta la r  re z o n a n s li k o n tu r la r  y o k i filtr la r  y o rd a m id a  o lin a d i. 
S h u n i t a ’k id la sh  za ru rk i, keraksiz  ta rk ib la r  (q o ‘sh n i g a rm o n ik a la r , 
o ‘z g a r tirg ic h la rd a g i q o ‘sh ilm a  v a  a y irm a la m in g  q o ld iq la r i)  n i  
k a m a y t i r i s h  u c h u n  a n c h a  m u ra k k a b  f i l t r la s h  q u r i lm a la r in i  
q o ‘lla sh  z a ru r .  B ilv o s ita  s in te z  s in te z a to r la r id a  is h c h i c h a s to ta  
teb ra n ish la ri m an b ay i sifa tida  ch a s to ta s i b o ‘y ich a  o ‘zg a rtiiilad ig an
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2.14-rasm. Birinchi turdagi CHFAT 
ning chastota sintezatori.

k u c h la n is h  b ila n  b o sh q a r ila d ig a n  g e n e ra to r  (B G ) q o ‘llan ilad i. 
B o sh q a rila d ig a n  g e n e ra to m in g  jo r iy  ch a s to ta s i ta y a n c h  signal 
c h a s to ta s ig a  y o k i ta y a n c h  g e n e ra to r  s ig n a lid an  o lin g a n  b o sh q a  
te b ra n ish  c h a s to ta s ig a  te n g  b o ‘lgan  c h a s to ta g a  o ‘z g a rtir ila d i va u 
b ilan  so lish tirilad i. C h a s to ta la m i so lish tirish  na tija s id a  x a to  signali 
a jra la d i v a  b o s h q a r ilu v c h i  g e n e ra to m i so z lay  b o s h la y d i.  B u 
o p e ra ts iy a lam i bajaruvchi zanjir C h a s to ta la m ifa z a li a v tosoz lash  t iz im i  

(C H F A T )  d eb  a ta lad i.
O d a td a  ikk i tu rd a g i  C H F A T  q o ‘llan ilad i: b o s h q a r ilu v c h i  

g e n e ra to r  c h a s to ta s in i  ta y a n c h  signal c h a s to ta s ig a  b o ‘lish  h a m d a
u sh b u  z a n jird a g i s ig n a l-  
lam i q o ‘sh ish  y o k i ay irish  
y a ’ni c h a s to ta n i  o ‘z g a r-  
t i r is h .  B ir in c h i  tu rd a g i  
C H F A T n i n g  i s h l a s h  
prinsipi quy idag idan  iborat 
(2 .1 4 -ra sm ): K u c h la n ish  
bilan  bosh q arilu v ch i g en e 
ra to r  (B G )  te b ra n ish la r i  

b o ‘lin ish  k o e ffits iy e n ti o ‘z g a ru v c h a n  b o ‘lg ich  (B K O ‘B ) o rq a li 
faza detek to rin in g  k irish laridan  biriga beriladi. U  ch as to ta la r n  m arta  
b o ‘lad i. F a z a  d e te k to r in in g  ik k in ch i k irish ig a  ta y a n c h  g e n e ra to r i  
(T G )  signali ,/q ch asto tad au za tilad i.

F aza  d e tek to rin in g  ch iq ish  kuch lan ish i past ch asto ta li filtr orqali 
b o sh q a r ilu v c h i g e n e ra to rg a  sh u n d a y  t a ’s ir  e ta d ik i, u n in g  s ignal 
c h a s to ta s i  n  g a  b o ‘lin g a n d a  ta y a n c h  g e n e ra to r i  c h a s to ta s ig a  te n g  
b o ‘lad i. 0 ‘z g a ru v c h a n  b o ‘lg ic h n in g  b o ‘lin ish  k o e f f i ts iy e n tin i

o ‘z g a r t i r i b ,  g e n e r a t o r  
ch a s to ta s in i f 0, c h a s to ta li  
q a d a m g a  t e n g  q i l i b  
o ‘z g a r t i r i s h  m u m k i n .  
O d a td a  B K O ‘B sifatida ra -  
q am li e le m e n tla rg a  aso s- 
la n g a n  im p u ls la r  s c h o t-  
chigi q o ‘llan ilad i. C H F A T  
t iz im in in g  ik k in c h i  tu r i  
2 .1 5 - ra s m d a g i  s x e m a d a  
keltirilgan.

/ 9 1 fia

A f= fc-fic  pp K-q

CG

/  c

2.15-rasm. Ikkinchi turdagi CHFAT 
chastota sintezatori.
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B oshqariluvchi g en e ra to m in g  tebran ish lari chasto tasi b ilan  va 
siljish  g e n e ra to r i  C G  te b ra n ish la r i f c ch a s to ta s i b ila n  c h a s to ta  
o ‘zgartim vchi (C H O ‘) kirishiga beriladi. U n in g  ch iqishida esa polosali 
f i l t r  P F  y o r d a m id a  a y irm a  s ig n a l c h a s to ta s i  A f = f c - / BG y o k i 
A / = / BC - f c olinadi. B u  signal faza detektorining b ir kirishiga uzatiladi, 
ikkinchi kirishiga esa, tayanch generatori signali f 0 beriladi. D etektom ing 
ch iq ish ida  b o sh q am v ch i kuch lan ish  hosil b o ‘lib, u  boshqariluvch i 
g en e ra to r chasto tasin i 4 f = f 0 tengligi o linguncha o ‘zgartiradi.

Siljish generatori sifatida chastotalam i to ‘g‘rid an -to ‘g ‘ri sintez qilish 
usuli asosida bajarilgan sintezato m i q o ‘llash m um kin. Bilvosita chastota 
sintezi sin tezato rin ing  ch iq ish  signali sifatida chiqish  tebranish larin ing  
y u q o ri sifatli spek trin i t a ’m in la b  beruvch i b o sh q arilu v ch i g e n e ra to r  
te b ra n is h la r i  o l in a d i.  S in te z a to m in g  u n c h a  k a t ta  b o ‘lm a g a n  
o ‘zgartirish  q a d a m in i o lish  u c h u n  ch asto ta si u n c h a  k a tta  q iy m atg a  
ega b o ‘lm ay , m a n a  sh u  q a d a m  chasto tasiga ten g  b o ‘lishi kerak.

O d a td a  ta y a n c h  g e n e ra to r la r i ch a s to ta s i a n c h a  y u q o ri b o ‘lgan  
k v ars  re z o n a to r la r id a  b a ja r ilg a n i u c h u n , c h a s to ta la r  b o ‘lin ish in i 
ta la b  e ti lg a n  d a ra ja g a c h a  b a ja r ish  m u m k in . A m a ld ag i c h a s to ta  
s in te z a to r la r id a  m u ra k k a b  C H F A T  lari h a m  q o ‘llan ila d i, b u  esa , 
s in te z a to r la m in g  q ay ta  so z lan ish in i v a  q o ‘sh im c h a  ta rk ib la ri b ilan  
k u ra sh ish n i o so n la sh tirad i.

2 .2 .  R a d io q a b u lq iU sh  q u r i lm a la r i

R ad io q ab u lq ilish  q u r ilm a la n n in g  v az ifa la ri v a  ta sn if i . R a d io -  
q a b u lq ilish  q u rilm a la r i  ra d io a lo q a , o v o z  e sh ittir ish i va  te le v iz io n  
k o ‘rsa tu v la ri, rad io n av ig a ts iy a , rad io lo k a ts iy a , ra d io te le b o sh q a ru v  
k a b ila r  q o ‘llan ila d i. R a d io q a b u lq ilish  q u r ilm a la r i  q u y id ag U a m i 
b a ja rish  u c h u n  b a rc h a  kerak li u ze lla ig a  ega b o ‘lishi zarur:
* — tashq i elek trom agnit m aydonlari an ten n ad a  hosil q ilayotganida 

b a r c h a  e le k tr  te b ra n ish la r  y ig ‘in d is id a n  k e rak li ra d io u z a tg ic h  
s ig n a lin i a jra tib  o lish ;

— y u q o ri ch a s to ta li  s ig n a ln i k u ch a y tir ish ;
— d e te k to r la s h ,  y a ’n i y u q o r i  s ifa tli m o d u lla n g a n  s ig n a ln i 

m o d u lla sh tir ish  q o n u n i b o ‘y ich a  o ‘zgaruvch i to k k a  ay lan tirish ;
— d e te k to r la n g a n  s ig n a lla m i k u ch a y tir ish .
S ig n a l la m i  k e y in g i o ‘z g a r t i r i s h la r  r a d io q a b u lq i lg ic h n in g  

m o ‘lja llan g an  vazifasiga q a ra b  ba jarilad i. A g a rd a  q ab u lq ilg ic h  b ir
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k an a lli r a d io te le fo n  a lo q as i yok i o v o z  e sh ittir ish  va te lev id e n iy e  
esh ittirish lari u c h u n  m o ‘ljallangan b o ‘lsa, u n d a  qabu l q ilingan signal 
k u c h a y tir ilg a n d a n  s o ‘ng  ra d io k a m a y , te le fo n  v a  te lev iz io n  q ab u l 
q ilish  tru b k asi y o rd a m id a  tovush  va tasv ir signallariga o ‘zgartirilad i.

A garda qabu lq ilg ich  k o ‘pkanalli rad ioa loqa u c h u n  m o ‘ljallangan  
b o ‘lsa, u n d a  d e tek to rla n g an  signal a w a lig a  kuchaytirilib , s o ‘nggi 
qurilm aga uzatilad i, u n d a  esa signallar a loh ida kanallaiga b o ‘linadi va 
kerak b o ‘lsa q o ‘sh im cha ravishda qayta ishlanadi.

R ad io q ab u lq ilg ic h la r  quy id ag ich a  tasn iflanad i:
— ish la sh  u s lu b i b o ‘y ic h a  (ra d io te le fo n li,  ro d io te le g ra f li , 

te lev iz io n , rad io n av ig a ts iy a li, rad io loka tsiya li va  h .k .);
— m o d u la ts iy a  tu rla ri b o ‘y icha  (am plitudali m odulatsiya  — A M , 

chastotali m odulatsiya — C H M ,b irp o lo sa lia m p litu d a  m odulatsiya);
— s ig n a lla m i q a b u l q ilish  to 'lq in la m in g  d ia p a z o n i b o ‘y ic h a  

(k ilo m etrli, g ek to m e tr li , d ek a m e trli va  h .k .) .
— jo y la sh tir ilish i b o ‘y ic h a  (s ta ts io n a r , k o ‘c h m a , s a m o ly o t-  

dagi, av to m o b ild ag i va h .k .);
— e le k tr  t a ’m in o ti  b o ‘y ich a  (o ‘zg a ru v ch an  va  o ‘zg a rm as to k la r  

m a n b a s id a n )r--------- -----------------------------------------------------------
R ad ioqabu lq ilish  qu rilm ala rn in g  aso siy  k o ‘rsa tk ich la ri. R a d io - 

q a b u lq i lg ic h la m in g  k o ‘rs a tk ic h la r i  u la m in g  v az ifas ig a  k o ‘ra  
an iq lan ad i. T u rli ra d io  q abu l q ilg ich la r u c h u n  b u  k o ‘rsa tk ic h la r  
tu rlicha b o ‘ladi.

S e z g ir lik  rad ioqabulq ilg ichning  past sathli signallarini qabu l qilish 
q o b iliy a tin i x arak te rlay d i. U  o d a td a  a n te n n a d a g i rad io sig n a ln in g  
b arq a ro r q abu l q ilin ish i v a  shovqinsiz esh ittirilish i m u m k in  b o ‘lgan 
eng kichik EY K  yoki quw atid ir. Q abulqilgichlam ing sezgiriigi u lam ing  
vazifasiga bog ‘liq b o ‘lib, keng  d iapazonda o ‘zgara oladi.

M a s a la n ,  r a d io e s h i t t i r i s h  q a b u l  q i lg ic h la r in in g  se z g ir iig i  
5 0 —300  mjiB o r a l ig ‘id a  b o ‘lib , u la r  s ifa t k la s s ig a  b o g ‘liq . 
R a d io lo k a ts iy a  q a b u lq ilg ic h la r in in g  sezg iriig i 10'12 —10'15 Bt 
q iy m atla rig a  ega. F e rr it  a n te n n a li q ab u lq ilg ich la r u c h u n  m a y d o n  
kuchlanganlig i b o ‘y ich a  sezgirlik tu sh u n ch as i q o ‘llanilib, u  0 ,3  d a n  
5 mB /m g ac h a  q iy m a tla m i tashk il e tad i.

Y uqori sezgirlikka am a ld a  tashq i shovq in  sa th i yoki ra d io q ab u l- 
q ilg ich  ch iq ish id ag i sh o v q in  signal s a th id a n  b ir  n e c h a  b a ro b a r  
k ich ik  b o ‘lg an d a  erish ilad i. S h u n in g  u c h u n  tu rli q ab u lq ilg ic h lam i 
tav siflag an da , fa q a tg in a  sezg irlig in i in o b a tg a  o lm a sd a n , u n in g  
am aldagi sezgirligini ham  hisobga olish lozim .



R a d io q a b u lq il is h  q u r i lm a s in in g  ta n lo v c h a n lig i  ( s e le k t iv l ig i )  

d e b , u n in g  tu r l i  c h a s to ta d a g i  s ig n a l la rd a n  k e ra k lig in i t a n la b  
o lish  x u s u s iy a tig a  a y ti la d i.  S h u n g a  b in o a n  q a b u lq i lg ic h n in g  
ta n lo v c h a n lig i  tu r l i  t o ‘lq in la rd a  is h la y o tg a n  b e g o n a  r a d io s ta n -  
s iy a la r  s ig n a l la r in i  s u s a y t i r ib ,  o ‘z i s o z la n g a n  r a d io s ta n s iy a  
s ig n a lla rin i a jra tib  o lish i b ila n  b a h o la n a d i.  T a n lo v c h a n lik  a so sa n  
q ab u lq ilg ich  ta rk ib id ag i teb ra n ish  k o n tu rla ri va filtrlari y o rd a m id a  
am alg a  osh irilad i. T an lo v ch an lik  tu sh u n ch as in i 2 .16-rasm dagi u c h  
rad iostansiya  ch a s to ta  sp ek trid an  ang lash  m u m k in . U c h  sp e k trd a n

ikki c h e td a g is i  x a la q it  
deb  qaraladi. A gar qabul
qilgich filtri to ‘g ‘ri to ‘rt-  
b u rc h a k  c h a s to ta li  tav - 
sifga ega b o ‘lsa, q o ‘sh n i 
(xalaqit bem vchi) radio- 
stansiyalar filtiiam ing ch i- 
q ishida h ech  qan d ay  sig- 
n a l  p a y d o  q i lm a y d i  
(2 .1 6 - b  ra sm ). A garda 
filtm in g  c h a s to ta  tavsifi 
b e n u q s o n  b o ‘lm a s a ,  
u n d a  u n in g  ch iq ish id a  
foydali s ig n a ld a n  ta s h -  
q a ri x a la q it h a m  esh iti-  
lad i (2 ,1 6 - t f r a s m ) .

T a b iiy k i, c h a s to ta s i b o ‘y ic h a  y a q in  b o ‘lg an  b e g o n a  s ig n a lla r, 
y a ’n i  q o ‘s h n i  c h a s to ta  k a n a lla r i  s ig n a lla r id a n  h o s il  b o ‘lg a n  
x a la q it la m i k a m a y tir ish  k o ‘p ro q  q iy in c h ilik  tu g ‘d ira d i. S h u n in g  
u c h u n  q a b u lq ilg ic h n in g  sifati q o ‘sh n i k a n a lla r  x a laq itig a  n isb a ta n  
selektivligi b ilan  bah o lan ad i. B irinchi yaq in lash ishda tan lo v ch an lik - 
n ing  m iq d o riy  b ah o sin i ch a s to ta la m i k o ‘pay tirish  koeffitsiyen tin ing  
a n te n n a d a g i c h a s to ta la r  teb ran ish ig a  to b elig in i ifo d a lo v ch i q a b u l
q ilg ic h n in g  re z o n a n s lik  tavsifi b o ‘y ic h a  a n iq la sh  m u m k in . T e b -  
ran u v ch i k o n tu r la r  va f iltrlam in g  q o ‘llan ish i tu fay li q ab u lq ilg ich n i 
b iro n -b ir  ch a s to ta g a  sozlashdagi re zo n an s  tavsif 2 .17 -ra sm d a  kelti- 
rilgan k o ‘rin ishga ega b o ‘ladi.

K f, f b> ^  f
chiq

uulL

f , f d)

2.16-rasm. Radioqabulqilgichning 
tanlovchanligiga izoh.
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K X alaq itla iga n is b a ta n ^  chasto tad ag i 
ta n lo v c h a n lik  S  =  K / K  s ifa tid a  ifo -e (/ x
d a la n a d i,  b u n d a  K 0 — so z lash  c h a s to -  
ta s id a g i  k u c h a y ti r is h  k o e f f i ts iy e n t i ;  
K x — q a b u lq ilg ic h n in g  f x c h a s to ta d a g i 
k u ch a y tir ish  k o effits iy en ti.

2.17-rasm. Qabul
qilgichning rezonans tavsifi.

S e le k t iv lik n i  d e t s ib e l la r d a  h a m  
an iq la sh  qu lay :

S e ^ O l g S e ^ - K ^

U z a tila d ig a n  x ab a r m a ’lu m  ch a s to ta  po losasiga  ega b o ‘lganligi 
u c h u n  q ab u lq ilg ich n in g  y a n a  b ir  m u h im  vazifasi s h u n d a n  ibo ra tk i, 
u  y u q o ri c h a s to ta li  s ig n a llam i b a rc h a  y o n  c h a s to ta la r i b ilan  q ab u l 
q ila d i ,  y a ’n i b i r  v a q tn in g  o ‘z id a  m a ’lu m  c h a s to ta la r  p o lo sa s in i  
q ab u l q ilad i. B u n d a  signal sp ek tri ta rk ib idag i a m p litu d a la r  n isb a ti 
o ‘z g a rm a s  b o ‘lib  q o lis h i  k e ra k . B u s h a r t  m a ’lu m  c h a s to ta  
p o lo s a la r id a  q a b u lq i lg ic h n in g  sezg irlig i o ‘z g a rm a s  b o ‘lg a n d a  
b a ja r i l is h i  m u m k in .  S h u n in g  u c h u n  q a b u lq i lg ic h n in g  id e a l 
a m p litu d a  c h a s to ta  tavsifi (A C H T ) to ‘rtb u rch ak li b o ‘lishligi sh art. 
B u n d a y  sh a k ld a  q a b u lq ilg ic h  fo y d a li s ig n a ln in g  y o n  c h a s to ta la r i  
sp e k tr in i b i r  xil q ab u l q ila d i, y a ’n i b u n d a y  q u r ilm a n in g  o ‘tk az ish  
polosasi 2A f  ga teng . B ir v aq tn ing  o ‘zida  b u n d ay  am p litu d a  ch as to ta  
tav sifli q a b u lq ilg ic h  id e a l ta n lo v c h a n lik k a  eg a  b o ‘lad i, c h u n k i  
c h a s to ta la r i  A f  d a n  fa rq l i  x a la q it  b e r a d ig a n  s ta n s iy a la rn in g  
sh o v q in la r in i o ‘tk a z m a y d i.

R e a l q a b u lq i lg ic h n in g  a m p l i tu d a  c h a s to ta  ta v s if i t o ‘g ‘ri 
t o ‘r tb u rc h a k li  s h a k ld a n  fa rq la n a d i.  B u h o ld a  o ‘tk a z ish  p o lo sa s i 
d e b  q a b u l  q i l in a y o tg a n  t e b r a n i s h l a r  s p e k t r in in g  s u s a y is h i  
b e lg ilan g an  q iy m a td an  o sh m ay d ig an  o ‘tkazish  p o lo sasig a  ay tilad i. 
B e r ilg a n  o ‘tk a z is h  p o lo s a s id a g i  A C H T  n o te k is l ig i  3 ,nB d a n  
o s h m a g a n d a  b u z i l i s h la r  q u lo q q a  s e z i lm a y d i .  B u  k o ‘r s a tk ic h
1 / / 2 = 0 , 7 0 7  g a  te n g . 0 ‘tk a z is h  p o lo sa s i  a y n a n  s h u  s a th d a n  
h is o b la n a d i .  K o n tu m in g  c h a s to ta  x u su s iy a tla r i  u n in g  as illilig i 
b ila n  b e lg ilan ad i:

Q = f J ( 2 A f )
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Q a b u l q ilin g an  s ig n a llam in g  q a y ta  tik la n ish  sifati q ab u lq ilg ic h  
kaskad laridag i tu rli signal buzilish lariga  b o g ‘liq. B u la ig a  ch as to ta li, 
fa z a li  v a  n o c h iz iq l i  b u z i l is h la r  k ira d i. Q a b u l q i l in g a n  s ig n a lla r  
s ifa tig a  tu r l i  x ild ag i x a la q it la r  h a m  k ira d i, b u la r :  a tm o s fe ra , 
s a n o a t,  y a q in  c h a s to ta li  u z a tk ic h la r  x a la q it la r i ,  U Q  t o ‘lq in !a rd a  
q ab u lq ilg ic h n in g  sh ax siy  sh o v q in la r i va  h .k .

R ad io q ab u lq ilg ich la rim ig  s t ru k tu ra  sx e m a la ri.  H o z irg i v a q td a  
t o ‘g ‘ri k u c h a y tir ish li , re g en e ra tiv li, su p e rre g e n e ra tiv li , b ir la m c h i 
va ik k i la m c h i  s u p e rg e te ro d in l i  c h a s to ta  o ‘z g a r t ir is h li  q a b u l-  
q i lg ic h la r  k e n g  q o i l a n i lm o q d a .  2 .1 8 -ra s m d a  t u ^ r i d a n - t o ^ r i  
k u c h a y tir is h li  q a b u lq ilg ic h n in g  tu z ilish  sx em asi k e ltir ilg an .

2.18-rasm. To‘g‘ridan-to‘g‘ri kuchaytirishli qabulqilgichning 
struktura sxemasi.

K irish  zan jiri (K Z ) an ten n ad ag i tu rli rad io u za tk ich la r va  b o sh q a  
e le k tro m a g n it te b ra n ish la r  m a n b a la rid an  kelgan  x a laq it s ig n a llam i 
su say tirib , fo y d a li s ig n a lla m i a jra tib  o lad i.

R a d io c h a s to ta  k u c h a y tirg ic h i  (R C H K )  k ir ish  z a n ji r id a n  
k e la y o tg a n  fo y d a li s ig n a lla m i k u c h a y tira d i va  x a laq it b e ra y o tg a n  
s tan s iy a  sig n alla rin i y a n a  h a m  susay tirad i. D e te k to r  (D ) m o d u la t-  
s iy a la n g a n  ra d io c h a s to ta  s ig n a lla ri te b ra n ish la r in i  u z a ti la y o tg a n  
x a b a r  ( to v u sh , te leg ra f) te b ra n ish la r ig a  m o s  h o ld a  o ‘zg a rtirad i.

T o v u sh  chasto tasi kuchay tiig ich i (T C H K ) q u w a t va k u ch lan ish  
b o ‘y ic h a  d e te k to r la n g a n  s ig n a ln i ox irg i u s k u n a la r  ( ra d io k a m a y , 
re le ,  te le v iz io n  q a b u l t ru b k a )  ish g a  tu s h a d ig a n  d a ra ja g a c h a  
k u ch a y tirad i.

O x irg i q u r ilm a  (O Q ) e le k tr  s ig n a lla rin i b o s h la n g ‘ic h  a x b o ro t 
(tovush , nurli, harfli) ho liga qay ta o ‘zgartiradi. T o ‘g ‘ri kuchaytirish li 
q a b u lq ilg ic h  y axsh i ta n lo v c h a n lik  v a  y u q o ri sezg irlik n i, ay n iq sa , 
q isq a  va  o ‘ta  q isq a  t o ‘lq in la rd a  t a ’m in la y  o lm ay d i. B u  c h a s to ta la r  
o s h g a n  sa r i re z o n a n s  za n jir in in g  o ‘tk a z ish  p o lo sas i o sh ish i b ilan  
iz o h la n a d i.  M a sa la n , y ak k a  k o n tu m in g  o ‘tk a z ish  p o lo sa s i 2 A /v a

Radiochastotalar trakti

¡ KZ RCHK1 • RCHKN i D TCHK OQ

:- k = T v L - _ - j
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a sü lig i Q  o ‘z a ro  2Af—f c/ Q  n isb a ti b i la n  b o g ‘ liq , b u n d a  C c —  q a b u l 

q i l in a y o t g a n  s ig n a l c h a sto ta si. Y u q o r i  c h a s to ta la rd a  k o n t u m in g  

o ‘tk a zish  polosasi o sh a d i, natijada k o n tu r  fo yd a li signa ld a n  tashqari 

x a la q it la m i h a m  o ‘tk a za d i.

S h u n i  a y tis h  lo z im k i ,  t o ‘g ‘ ri k u c h a y t ir is h li  q a b u lq ilg ic h n in g  

ta n lo v c h a n l ik  z a n jir i  ta v s ifin i t o ‘ r tb u rc h a k li  y o k i  u n g a  y a q in  

b o ‘ lis h in i ta ’m in la s h  a m a ld a  d e y a rli  m u m k in  e m a s , c h u n k i  b u  

k o n tu r  q a y ta  s o zla n a d ig a n  b o ‘ lish i sha rt. T o ‘rtb u rc h a k ü  ta v s ifla m i 

ta ’ m in lo v c h i  f ilt r la r  k o ‘p  k o n tu r li  t iz im la r  b o ‘ lib , u la m i  b irg in a  

sozlash dastagi b ila n  qa yta  sozlab  b o ‘lm a y d i. S h u n in g  u c h u n  to ‘g ‘ ri 

k u c h a y t irg ic h li q a b u lq ü g ic h  y o m o n  ta n lo v c h a n lik k a  ega.

T u r l i  e l t u v c h i  c h a s to ta  r a d io s ig n a l la r in i  k u c h a y t i r u v c h i  

ra d io c h a s to ta la r  k u c h a y t ir g ic h i ,  te s k a ri p a ra z it  a lo q a  m a v ju d  

b o ‘ lga n i tu fa y li (m a s a la n , ta ’m in o t  m a n b a y i y o k i sig‘ im la r  o rq a li) ,  

o ‘z - o ‘z id a n  u y g ‘o n is h i va  a v to g e n e ra to rg a  a y la n is h i e h t im o li  b o r . 

C h a s to ta la r  v a  k u c h a ytir is h  k o e ffits iyen ti oshishi b ila n  o ‘z - o ‘z id a n  

u y g ‘o n is h  e h t im o li  h a m  o s h a d i.

R a d io c h a s to ta  k u c h a y t ir g ic h in in g  b a rq a ro r  re jim d a  is h la s h in i 

ta ’m in la s h  u c h u n  u n in g  k u c h a ytiris h  koeffîtsiyentîfü  chektäsh lo z im  

b o ‘ la d i. S h u n in g  u c h u n  t o ‘g ‘ri k u c h a y t ir is h  q a b u lq ilg ic h in in g  

sezgirligi n isba tan  past. M a s a la n , R C H K  d e te k to r k iris h id a  c h iz iq li  

d e te k to rla s h n i a m a lg a  osh irish  u c h u n  lo z im  b o ‘ lg a n  0,1 В  g a  y a q in  

k u c h la n is h n i  ta ’ m in la s h  u c h u n ,  u n in g  k ir is h id a g i s e z g ir lig in i  

x a r a k t e r lo v c h i  k u c h la n is h  1 0 0 0  m k B  b o ‘ lis h i k e ra k . Is h c h i  

d ia p a z o n d a g i  y o m o n  t a n lo v c h a n l ik  v a  p a st s e z g ir lig i t o ‘g ‘ r i  

kuch a ytirilga n  q a b u lq ilg ich la m in g  asosiy k a m ch ilik la rid a n  h isoblanib , 

u n d a n  fo y d a la n is h n i c h e k la y d i.

Y u q o r id a g i  k a m c h ilik la rd a n  s u p e ig e te ro d in li q a b u lq ilg ic h la r  

(2 .1 9 -r a s m )  x o lid ir .

Radiochastotalar trakti
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Chastota
o‘zgartin>ichi

2.19-rasm. Supergeterodinli qabulqilgichning struktura sxemasi.
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B u  q a b u lq i lg ic h n in g  o ‘z ig a  x o s  x u s u s iy a ti s h u n d a k i, u n d a  

a ra la s h tirg ic h  ( A )  v a  g e te ro d in  ( G )  d a n  ib o ra t  c h a s to ta  o 'z g a r -  

tiig ic h i q o ‘lla n ga n. 0 ‘zg a rtiig ic h n in g  c h iq ish id a  b iz  o ra liq  chastotaga 

ega b o ‘la m iz ,  k e y in c h a lik  u n i  o ra liq  ch a s to ta  k u c h a y t iig ic h i  b ila n  

( O C H K )  k u c h a y t ir a m iz .

Chastota o ‘zgartirgichi d e b , s ignal s p e k trin i b ir  c h a sto ta  jo y id a n  

s p e k tr  k o m p o n e n t la r i  o ra s id a g i a m p lit u d a  v a  fa z a la ri n is b a ti 

o ‘ z g a rm a g a n  h o ld a  b o s h q a  jo y g a  k o ‘c h ir is h g a  m o ‘ lja lla n g a n  

q u r ilm a la rg a  a y tila d i. B u n d a y  k o ‘c h ir is h d a  s ig n a l s p e k tri s h a k li 
»‘zgarmaganligi sahahli signal mnrliilaKiyasi qrtnnni ham 
o ‘zg a rm a yd i. F a q a t s ignalning chastota eltuvchisi f c q iy m a ti o ‘zgaradi 

va  o ‘zg a rtirilg a n  f u._ chastotaga te n g  boM adi.

C h a s to ta  o ‘z g a rt irg ic h ig a  f c c h a s to ta li s ig n a ld a n  ta s h q a ri f r 
c h a s to ta li g e te ro d in  k u c h la n is h i b e r ila d i. B u  k u c h la n is h la m in g  

ch a sto ta  o ‘z g a rt irg ic h id a g i o ‘z a ro  ta ’siri n a tija sid a  tu rli  k o m b in a t -  

s iy a la n g a n  c h a s to ta  s ig n a li ta rk ib la r i p a y d o  b o ‘ la d i, u la r d a n  esa 

faqat bittasi q o ‘llaniladi. O d a td a  s ig n a ln in g ^ .. =fx -fc tark ib i ishlatiladi.

A m a l d a ^ . .  s ig n a ln in g  c h a s to ta  e lt u v c h is i^  d a n  k ic h ik , a m m o  

m o d u la t s iy a la n g a n  F c s ig n a l c h a s t o t a s id a n  k a tta  b o ‘ la d i .  

0 ‘z g a r t ir i lg a n / .,  cha stota si f v a  F c o ra s id a  jo y la s h g a n lig i sa b abli 

b u  c h a s to ta n i oraliq chastota d e b  a ta y d ila r .

“ S u p e ig e te ro d in ”  n o m i q o ‘s h m a  (s u p e r+ g e te ro d in ) so ‘z la rd a n  

ib o ra t b o ‘U b , “ g e te ro d in ”  so ‘z i  s u p e rg e te ro d in li q a b u lq ilg ic h  

kaskadiga  x o s  g e te ro d in g a  is h o ra d ir. “ S u p e r”  q o ‘s h im c h a s i esa 

s u p e ig e te ro d in li q a b u lq ilg ic h la rd a  o ‘zg a rtir ilg a n  f o._ cha stota si F c 

m od u la ts iya  chastotasidan y u q o ri chastotalar darajasida jo y la sh g a n in i 

a n g la ta d i. R a d io s ig n a l e ltu v c h i c h a s to ta sin i o ra liq  cha stota siga  

o ‘zgartirish  q o ‘s h n i ra d io a lo q a  ka n a lla rin in g  filtrianishini yaxsh ilaydi.

M a s a la n , a n te n n a d a  e ltu v c h i c h a s to ta si f = 2 0  М Г ц  ( f o y d a li  

s ig n a l) v a  f = 2 0 . 2  М Г ц  b o ‘ lg a n  E Y K  t a ’s ir  e tm o q d a , d e y lik . 

S t a n s iy a  o ‘ r t a s id a g i  c h a s t o t a la r  n is b a t i  Д f / f  = ( 2 0 , 2 - 2 0 ) /  
2 0 = 0 ,0 1 = 1 % .  R a d io c h a s to ta  d ia p a z o n id a g i k o n tu r  a s ilü g i 2 0 — 5 0 , 

y a ’n i n isb iy  o ‘tkazish  polosasi 5— 2 %  ga teng. K o ‘rila yo tga n  m is o ld a  

f 2 stansiyasi ta n la n g a n id a n  1 %  ga  fa rq  q ila d i v a  s h u n in g  u c h u n  

s e z ila rli x a la q it la m i y u z a g a  k e ltira d i. A g a r d a  f t e ltu v c h i c h a s to ta  

o ‘z g a rt ir i ls a , u n d a  g e te ro d in  s ig n a li c h a s to ta s i f = 2 0 , 5  М Г ц  
b o ‘lganda ik k ita  o ra liq  chastotalari hosil b o ‘ladi — f o., = 2 0 ,2 -2 0 = 0 ,5  
М Г ц  v a , / . = 2 0 ,2 -2 0 ,2 = 0 ,3  М Г ц ,  u la m in g  o ra s id a g i n is b iy  fa rq  

esa A f / f  = (0 ,5 -0 ,3 )/  0 ,5 = 4 0 %  ga  teng.

46



B u n d a n  k o ‘r in ib  tu r ib d ik i ,  n is b iy  fa rq  1 %  d a n  4 0 %  g a  o s h d i. 

B u  s h a ro itd a  f 2 c h a s to ta d a  is h la y o tg a n  sta n siya  f n.= 0 ,5  М Г ц , 

c h a s to ta s ig a  s o z la n g a n  c h a s to ta  o ‘z g a r t iru v c h i  filtrla ri u c h u n , 

u la m in g  a s illilig i R C H K  k o n tu r la r i a sillilig i b ila n  b ir  o ‘ lc h a m li 

b o ‘lga nd a  h a m  xalaqit b o ‘lo lm a yd i.

S u p e r g e t e r o d in li  q a b u lq ilg ic h la r d a  a so siy  k u c h a y t ir is h  v a  

ta n lo v c h a n lik  o ra liq  c h a sto ta  k u c h a y t irg ic h id a g i c h a s to ta  o ‘z g a r -  

tir ilg a n d a n  s o ‘n g  a m a lg a  o s h irila d i. S u p e rg e te ro d in li q a b u lq ilg ic h - 

n in g  a so siy  a fza llig i h a m  s h u n d a k i, u n i  b o s h q a  sta n siya ga  q a y ta  

s o zla n is h i ja ra y o n id a  o ra liq  f n.z chastotasi o ‘z g a rm a y d i. B u n g a  esa, 

q a b u lq i lg ic h n i/  s ig n a lin in g  b o sh q a  chastotasiga o ‘zg a rt iig a n d a  b ir  

v a q tn in g  o ‘z id a  g e te ro d in  / r c h a s to ta si h a m  o ‘z g a ris h i h is o b ig a  

e ris h ila d i, b u n d a /  - f = f oz a y irm a s i o ‘zg a rm a s lig i shait.

D e m a k , s u p e ig e te ro d in li q a b u lq ilg ic h n i o ‘z g a rt iig a n d a , k iris h  

za n jiri, R C H K  va  g e te ro d in  re zo na ns chastotalarin i o ‘zg a rtiris h n in g  

o ‘z i  y e ta rli. O r a l iq  cha sto ta  k u c h a y t iig ic h in i ( O C H K )  o ‘zg a rtiris h  

sh a rt e m a s. O C H K  o ‘z g a rt ir i lm a g a n lig i  tu fa y li, u n in g  ta vs ifla ri 

h a m  o ‘zg a rm a y d i. B u n d a  oraliq  chastotalari k u c h a ytiig ic h i ( O C H K )  

k o n tu r la r i  ta vs ifi t o ‘g ‘ r i  b u rc h a k lig a  y a q in r o q  e lim e h i m u m k i n ,  

c h u n k i k u c h a y tiig ic h d a  xo h la ga n  m u ra k k a b lik d a g i filtrla r ishlatilishi 

m u m k in . A y n a n  shu sababli su p e rge te ro d in li q a b u lq ilg ic h la r y u q o ri 

ta n lo vc h a n lik k a  ega.

O r a l iq  c h a s to ta la ri k u c h a y t ir g ic h i  ( O C H K )  ra d io c h a s to ta  

k u ch a ytirg ich ig a  nisbatan past chastotada ishlagani u c h u n , u  k o ‘p ro q  

k u c h a y tir is h n i ta ’m in la b  b e ra d i, c h u n k i  ch a sto ta  p a sa yga n  sari 

e le m e n tla m in g  kuch a ytirish  xususiyatlari ortadi, chastota pasayganda 

p a ra zit teskari a lo q a n in g  ta ’siri h a m  k a m a ya d i. 0 ‘z  n a vb a tid a  o ra liq  

cha stota  k u c h a y t iig ic h in in g  k u c h a y tir is h  b a rq a ro rlig i k oe ffits iyen ti 

o rta d i. B u  s u p e rg e te ro d in li  q a b u lq ilg ic h n in g  y u q o r i  s e z g ir lilig in i 

( I m k B  y a q in )  ta ’ m in la y d i .  S u p e rg e te ro d in li  q a b u lq i lg ic h la m in g  

k a m ch ilig i —  u la rda  q o ‘s h im c h a  ik k in c h i darajali q a b u l k a n a lla rin in g  

m a v ju d lig id a  b o ‘ lib , u la rd a n  asosiysi k o ‘zg u li k a n a ld ir.

llllllllll
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2.20-rasm. Ko'zguli xalaqitlar paydo boMishiga oid. 
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K o 'z g u l i  k a n a l / o.z e ltu v c h i  c h a s to ta g a  ega b o ‘ lib , u  fo y d a li  

signal c h a s to ta s i/  d a n  ik k ila n g a n  o ra liq  chastotaga / 0.z= /  + / ra â r4  

q ila d i ( 2 . 2 0 - r a s m ) . / oz va  /  c h a s to ta la ri g e te ro d in  c h a s to ta s i/  ga 

n isb a ta n  k o ‘z g u li  s im m e tr ik  jo y la s h g a n . / o.z v a / ! c h a s to ta la rin in g  

a y irm a s i, x u d d i  f o y d a li s ig n a ld a g id e k , o ra U q  c h a s to ta g a  te n g . 

S h u n in g  u c h u n , agarda chastota o ‘z g a rt iig ic h ig a /  v a / o.z stansiyalar 

s ig n a lla ri k e lsa , u n in g  c h iq is h id a  ik k a la  sta n s iya  o ra liq  c h a s to ta  

k u c h la n is h in i b e ra d i.

A g a r d a /  c h a s to ta li s ig n a l fo y d a li b o ‘ lsa, u n d a  o ‘z g a rt iig ic h g a  

tu s h g a n  / o.z c h a s to ta  s ig n a li x a la q i t b o ‘ la d i. K o ‘ r in ib  t u r ib d tk i , 

k o ‘ z g u l i  k a n a l  b o ‘ y i c h a  x a la q i t la r n i n g  s u s a y is h i c h a s t o t a  

o ‘z g a rtiig ic h ig a c h a  b o ‘ lishi lo z im .

K o ‘z g u li  k a n a l b o ‘y ic h a  ta n lo v c h a n lik n i o s h iris h  u c h u n  o ra liq  

chastota y u q o r i  b o ‘ lish i kerak. S h u n d a  e ltu v c h i c h a s to ta la r/  v a / o.z 

a n c h a g in a  b ir -b ir id a n  fa rq  q ila d i. B u n d a  k iris h  z a n jir in in g  u za tis h  

koeffitsiyenti ( u  h a m  ie zo n a n s  xususiyatlariga  e g a ) / oz chastotasida, 

/  chastota signaliga qaraganda a n ch a gin a  k a m  va  “ k o ‘z g u li”  stansiya 

signali k irish  za n jiri b ila n  a n ch a gin a  bosilgan b o ‘ladi. Q a b u lq ilg ic h d a  

R C H K  b o ‘ lga nd a , k o ‘zg u li xalaqit ra d io  chastota k u c h a y tiig ic h in in g  

ta n lo v c h a n lig i h isobiga  q o ‘s h im c h a  b o stirilad i.

A m m o  y u q o r i  o r a liq  c h a s to ta d a  o r a liq  c h a s to ta  k u c h a y t i r -  

g ic h in in g  b a rq a r o r  k u c h a y t ir is h  k o e ffits iy e n ti k a m a y a d i va  u n in g  

o ‘tk a z is h  p o lo s a s i k e n g a y a d i, b u  q a b u lq ilg ic h n in g  s e z g ir lig in i va  

u n in g  q o ‘ s h n i  k a n a l b o ‘ y ic h a  t a n lo v c h a n l ig in i  k a m a y t ir a d i .  

K o ‘ r in ib  tu r ib d ik i ,  o ra liq  c h a s to ta  q iy m a tig a  b o ‘ lg a n  ta la b la r  b i r -  

b iriga zid .

B o s h q a  q o ‘s h im c h a  k a n a l b u  chastotasi o ra liq  chastotasiga te n g  

b o ‘ lgan k a n a ld ir. 0 ‘zg a rtiig ic h  k irishiga k e la yo tga n  b u n d a y  chastota 

signallari h e c h  q a n d a y  o ‘zga rtirishsiz o ra liq  chastota  k u c h a y tiig ic h i 

( O C H K )  g a  k e la d i.  U n i  y o ‘ q o t is h  u c h u n  r a d io e s h it t i r is h  

stansiyalari o ra liq  cha sto ta d a  ish la m a slig i k e ra k , ch a sto ta la ri o ra liq  

chastotalariga  y a q in  ta so d ifiy  x a la q itlar q a b u lq ilg ic h n in g  k iris h id a g i 

f ilt r la r  b i la n  b o s tir ilis h i k e ra k .

M a is h iy .ra d io e s h ittiris h  q a b u lq ilg ic h la rid a  e ltu vc h i cha stota  46 5  

к Г ц  n i  ta s h k il e ta d i, y a ’n i  u  u z u n  v a  o ‘ rta  t o ‘ lq in  ra d io e s h ittir is h  

d ia p a z o n la r i  2 8 5 ,5 -5 2 5  к Г ц  c h e g a ra la r i o ra s id a  jo y la s h g a n . 

R a d io a lo q a  m agistral lin iya la rid a  ishlayotgan ra d io q a b u lq ilg ic h la rd a  

y u q o r i  s e zg irlik  v a  ta n lo v c h a n lik  q o ‘s h n i k a n a lla rd a  h a m , k o ‘ z g u li
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k a n a lla rd a  h a m  ju d a  y u q o r i  b o ‘ lish i ta la b  e tila d i. B u n i  b itta  o ra liq  

c h a s to ta s in i ta n la s h  b ila n  b a ja rib  b o ‘ lm a y d i.

S h u n in g  u c h u n  b u n d a y  q a b u lq ilg ic h la rd a  ch a stota n i ik k ila n g a n  

q a y ta  o ‘ z g a rt ir is h  q o ‘ lla n ila d i. C h a s to t a la m i ik k ila n g a n  q a y ta  

o ‘zg a rtiris h d a  y u q o ri k o ‘rsa tkich li (1  М Г ц  g a  y a q in ) b ir in c h i o ra liq  

chastotasi ta n la n a d i, u n in g  h isobiga  k o ‘z g u li k a nal b o ‘y ic h a  y u q o r i  

ta n lo v c h a n lik  ta ’m in la n a d i. Ik k in c h i  o ra liq  cha stota  n isb a ta n  past 

(100 к Г ц )  b o ‘la d i, b u  o ra liq  chastota  k u c h a y tiig ic h la ri kaska dla rid a  

b a rq a ro r  k u c h a y t ir is h n in g  y u q o r i  k o e ffits iy e n ti o lin a d i v a  q a b u l -  

q ilg ic h n in g  s e zg irlig in i q o ‘sh n i k a n al b o ‘y ic h a  y u q o ri ta n lo v c h a n lik  

h is o b ig a  o s h iris h  m u m k in  b o ‘ la d i.

Shaxsiy radiochaqiruv tizimlarining radloqabulqilish qurilmalari. 
S h a x s iy  r a d io c h a q ir u v  t i z im la r i  ( S H R T )  b i r  y o k i  b i r  g u r u h  

o d a m la ig a , u la m in g  tu ig a n  jo y id a n  q a t’ i n a za r c h a q iru v n i v a  kerakli 

m in im u m  a x b o ro tn i uza tish  im k o n iy a tig a  ega. D a stla b  S H R T  k o ‘p  

o ‘ r a m li  s im li h a lq a  b ila n  q a m ra b  o lin g a n  h u d u d  y o k i  x o n a  b ila n  

c h e k la n g a n  t a ’s ir ra d iu s i d o ira s id a  fa o liy a t k o ‘rsa td ila r. S h u n g a  

o ‘xshash past cha sto ta li in d u k tiv  a lo q a li e ltu v c h i teb ra n is h li m a g n it  

m a y d o n i h o z ird a  h a m  q o ‘lla n ilm o q d a .

K o ‘ p g in a  h u d u d la r  u c h u n  S H R T  m e t r l i  v a  d e t s im e t r l i  

to ‘lqinlardagi radioaloqa asosida q u rilm o q d a . S H R T  a b on e n ti shaxsiy 

ra q a m  (a d re s ) ga  ega b o ‘ lg a n  k ic h ik  h a jm h  c h a q iru v  q a b u lq ilg ic h  

(p e y d je r) d a n  fo yd a la n a d i. C h a q ir u v c h i  istalgan telefon a p p a ra tid a n  

k e ra k li a b o n e n t ra q a m in i te ra d i, c h a q iru v  s ign a li te le fo n  ta r m o g ‘ i 

o r q a li  m a r k a z iy  s ta n s iy a g a  k e la d i,  k o d la n g a n  r a d io s ig n a lg a  

o ‘zg a rtir ila d i v a  S H R T  a jra tilga n  c h a s to ta d a  a b o n e n t tu ig a n  jo y g a  

u za tila d i.

A g a rd a  m a rk a z iy  s ta n siya d a gi b itta  u z a tk ic h n in g  t a ’s ir  ra d iu s i 

b a rc h a  h u d u d n i  q a m ra b  o lo lm a s a , u n d a  h u d u d  a lo h id a -a lo h id a  

z o n a la ig a  b o ‘ l in ib ,  h a r  z o n a  o ‘z in in g  u z a tk ic h ig a  e ga  b o ‘ la d i. 

D a v o m i y l i g i  1 ...2  с b o ‘ lg a n  c h a q ir u v  s ig n a li 1 ...2  с  b a r c h a  

p e yd je rla ig a  u za tila d i, a m m o  m a ’lu m  chastotaga s o zla n g a n  v a  m o s  

adresga ega p e yd je ig in a  ishlaydi.

C h a q ir u v  s ig n a lin i q a b u l q ilg a n  a b o n e n t  te le fo n  a p p a ra ti b i la n  

o ‘z ig a  o ld in d a n  m a ’ lu m  ra q a m  o r q a li  u n g a  y o ‘ lla n g a n  x a b a m i  

q a b u l q i la d i  y o k i  p e y d je r  d is p le y id a  x a b a m in g  v iz u a l  a k s i b i la n  

k ic h ik  h a jm d a g i c h a q iru v  signa li q o ‘s h ilib  k e la d i. C h a q ir u v  s ig n a li
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b itta  a b o n e n tg a  e m a s, b ir  v a q tn in g  

o ‘z id a  y a g o n a  a d re s b e rilg a n  b ir  

g u r u h  a b o n e n t la r g a  y u b o r i l is h i  

m u m k i n .  P e y d j e r  y o n d a  o l i b  

y u r i l u v c h i  m i t t i  q a b u l q i l g i c h  

2.2l-rasm. Peydjerning k o ‘rin ishid a  ch iq a rilad i (2 .2 1 -ra s m ). 
umumlashtirilgan K u c h a y t i r g i c h - o ‘ z g a r t i r g i c h

blok-sxemasi. t ra k t id a  ( K 0 ‘ )  s ig n a l k u c h a y t i r i -

la d i ,  t a n la n a d i  v a  q a y ta  o ‘ z g a r -  

t ir i la d i; a x b o ro t  tra k tid a  ( A T )  q a b u l q ilin g a n  a d re s a b o n c n t in in g  

o ‘z  a d re siga  m o s  y o k i  m o s  e m a s lig in i a n iq la s h  m a q s a d id a  s ig n a l 

d e k o d la n a d i,  a g a rd a  c h a q ir u v d a n  ta s h q a ri q o ‘s h im c h a  a x b o ro t  

u z a tils a , u  q a y ta  is h la n a d i, k e ra k  b o ‘ lg a n d a  x o tira g a  y o z i l ib  

d is p le y d a  ( D S )  aks e tt ir ila d i; s ig n a liza ts iy a  q u rilm a s i ( S Q )  u  y o k i 

b u  s h a k ld a  c h a q ir u v  b o r l ig in i  b i ld ir a d i ;  b o s h q a r u v  b lo k i  ( B B )  

p e y d je r n in g  b a r c h a  is h in i  b o s h q a r ib  b o r a d i  v a  u  t a y m e r ,  

s ig n a liz a ts iy a  t u r i n i  u z i b -u la g i c h ,  k u t is h  r e j im in i  u z ib -u la g ic h i  

v a  ta ’m in o t  m a n b a y ig a  ega.

Z a m o n a v iy  m it t i  p e y d je r la rd a  k u c h a y t i r g ic h -o ‘z g a r t ir g ic h  

( K 0 ‘ )  tra k ti k o ‘p in c h a  t o ‘g ‘ ri o ‘z g a rtir is h  sxem asi b o ‘y ic h a  b a ja - 

r ila d i. B u n d a y  q a b u lq ilg ic h la r d a  k o ‘z g u li  k a n a lla r  b o ‘ lm a g a n lig i  

u c h u n ,  p r e s e le k t o r n i  y a x s h ig in a  s o d d a la s h t ir is h  m u m k i n ,  

g ir a to r la r  y o k i  r a q a m li  f l l t r la m in g  q o ‘ l la n ilis h i  K 0 ‘ n i  s o d d a - 

la s h tira d i. G lo b a l  sha xsiy ra d io c h a q iru v  t iz im la r id a  ish lash  u c h u n  

m o ‘ lja lla n g a n  k o ‘p  im k o n iy a t l i  p e y d je r la r d a  k u c h ä y t i r g ic h -  

o ‘z g a r t irg ic h  ik k ila n g a n  c h a s to ta  o ‘ z g a rt irg ic h  s x e m a s i b o ‘y ic h a  

is h la n a d i.

S ig n a liz a ts iy a  q u r ilm a s i a k u s tik , n u r li  v a  ta k til s ig n a liz a ts iy a - 

la rd a n  ib o ra t b o ‘ lis h i m u m k in .  T a k t i l  s ig n a liza ts iy a  k ic h k in a g in a  

v ib ra to rd a n  ib o ra t b o ‘ lib , o d a m  ta n a sig a  ta ’s ir e ta d i. A b o n e n t  

s ig n a liza ts iy a  t u r in i  o ‘z  ix t iy o r ig a  k o ‘ ra  ta n la y d i. A g a r d a  p e y d je r  

b e v o s ita  a b o n e n t  ta n a sig a  te g ib  tu ig a n  b o ‘ lm a s a , u n d a  to v u s h li 

signalizatsiya m a ’q u l, a m m o  u  sh o vq in li yerda  eshitilm asligi m u m k in . 

U  h o ld a  c h a q ir u v  h a q id a  n u r li  s ig n a liza ts iy a  x a b a rd o r  e ta d i. 

P e y d je rla rd a  to v u s h  s ig n a liza ts iy a s id a n  a v to m a t ik  ra v is h d a  ta k til 

signalizatsiyasiga va  a k sin ch a  o ‘tish m u m k in .

S h a x s iy  r a d i o c h a q i r u v  t i z i m i n i  lo y ih a la s h d a  q u y id a g i  

s xe m a te x n ik  y e c h im  va  ta m o y illa ig a  a h a m iy a t b e rila d i:
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—  x iz m a t  k o ‘ rs a tila y o tg a n  a b o n e n tla r  s o n in i k o ‘p a y tir is h  v a  

t a r m o q n i  k e n g a y tir is h  m a q s a d id a , a lo q a  k a n a lla r in in g  v a q t v a  

chastota  b o ‘y ic h a  b o ‘ lin is h in i b irg a lik d a  bajarish;

—  a b o n e n t la m i g u r u h li  v a  in d iv id u a l c h a q ir is h n in g  y u q o r i  

is h o n c h li v a  s ig ‘ im l i  k o d la r in i ish la b  c h iq is h ;

—  sign a liza tsiya  b ila n  b irg a lik d a  a x b o ro tn in g  v iz u a l k o ‘ r in is h in i 

t a ’m in la s h ,  a x b o r o tn i  q a y ta  e s h itt ir is h  v a  a b o n e n tg a  m u h i m  

x a b a r la m i eslatib  tu r is h  u c h u n  u n i  x o tira g a  k ir it is h ;

—  p e y d je rd a  r a q a m li  m a ’ lu m o t la r  b U a n  b ir  q a to rd a  m a t n li  

m a ’ lu m o t la m i  h a m  q a b u l q ilin is h in i t a ’m in la s h ;

—  n is b a ta n  k a tta  h a jm ü  x a b a r la m i q a yta  e s h ittiris h  o ra s id a g i 

u zilis h la m i y o ‘qo tilg a n  h o ld a  k e tm a -k e t paketli qab u l q ilish in i am alga  

o s h ir is h ;

—  to v u s h , n u r l i  v a  ta k til s ig n a liz a ts iy a la rin i b i r  v a q td a  y o k i  

k e tm a -k e t  ish la tis h  y o ‘ li  b ila n  c h a q ir u v  is h o n c h lilig in i  o s h ir is h ;

—  m it t i  g a lv a n ik  t a ’ m in o t  m a n b a y in in g  x iz m a t  m u d d a t in i  

u z a y t i r is h  m a q s a d id a  p e y d je r d a n  k u t is h  is h  r e j im id a  f o y -  

d a la n is h ;

—  p e y d je r la m i y a n a d a  k ic h ra y t ir is h  v a  e r g o n o rm ik  s ifa tla rin i 

y a x s h ila s h .

H o z i r g i  v a q td a  a b o n e n td a n  a x b o ro t  q a b u l q i l in g a n i  y o k i  

c h a q iru v n i b o sh q a  adresga y u b o ris h  k e rak lig i h a q id a  ja v o b  s ign a lin i 

o lis h  m o ‘ lja lla n m o q d a . P e y d je rd a  n u tq  s ig n a lla rm i q a b u l q ilis h  

re ja lashtirilm oqda. S h a xsiy ra d io c h a q iru v  tiz im id a g i u z a tk ic h la m in g  

chastota la ri o ra lig ‘ i a jratilgan c h a sto ta la r p o lo sa la rid a  2 ,5  d a n  to  25 

к Г ц  g a c h a n i ta sh kil etadi.

T a ’m in o t  m a n b a y i m in im a l sarflangan h o ld a  qa b u l q ilis h n i k u n  

b o ‘y i ta ’m in la y d ig a n  p e y d je m in g  k u tis h  re jim id a  ish la shi a lo h id a  

a ha m iyatga  ega. P e y d je m in g  o lc h a m in i  k ichraytirishga intilish  u n in g  

ta ’m in o t  m a n b a y in i h a m  k ic h ra y tirilis h in i talab etadi, b u  esa u n in g  

u z lu k s iz  ishlash re sursin i k a m a y tira d i. P e yd je r h a jm in i k ic h ra y tiris h  

v a  b ir  p a y tn in g  o ‘z id a  ta ’m in o t  m a n b a y i ishlash m u d d a tin i  osh irish  

m u a m m o s i ka tta  m ik r o q u w a t  re jim id a  ish la y d ig a n  ta y m e m in g  

q o ‘lla n ilish i natijasida h al etilishi m u m k in ,  c h u n k i b u n d a  a v to m a tik  

ra v is h d a  u z ib -u la s h li  b o g ‘ la n ish  n a tija sid a  ta ’m in o t  m a n b a y in in g  

ishlash m u d d a t i  u z a y a d i.

A b o n e n t n i  c h a q ir is h  is h o n c h lil ig in i  c h a q iru v n i  q a y ta  v a  q a yta  

ta k ro rla s h  b ila n  o s h iris h  m u m k in .  C h a q ir ila y o tg a n  a b o n e n t adresi
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p e y d je r  a d re si b ila n  m o s  tu s h g a n d a , q a b u lq ilg ic h  u la n g a n  h o la td a  

b o ‘lib , a x b o ro t q a b u l q ilis h n i d a v o m  ettiradi v a  u n i o p e ra tiv  x o tirag a  

k irita d i.

M a n b a n i  iq t is o d  e tis h  y o ‘ l la r id a n  y a n a  b i d  k u t is h  r e jim i  

a lg o r itm in i s in te z  etish  v a  k o d n i ta n la s h d ir. O d a td a  p e y d je r  k u tis h  

re jim id a  ish la ga n id a  e n g  k o ‘p  to k  iste’m o l  q ila d iga n  za n jir la r (asosan 

signalizatsiya za n jirla ri) a vto m a tik  h o ld a  o ‘c h a d i v a  p e yd je ig a  tegishli 

a x b o ro t b e riig a n id a , u  y a n a  u la n a d i.

P e y d je rla rd a  s u y u q  k ris ta lli d is p le y la m i q o ‘lla sh  h a m  m a n b a  

ta ’m in o t i  re s u rs la rin i te ja m k o rlik  b ila n  ishlatish  im k o n in i  b e ra d i; 

u la r  n u r li  d io d la rd a n  k o ‘ ra  a n c h a g in a  te ja m liro q . C h a q ir u v n i  v a  

u za tila y o tg a n  a x b o ro tn i k o d la sh  u s u lin i to ‘g ‘ri tanlash  va  d e k o d la sh  

q u rilm a la rin in g  tu zilish i h a m  katta a h a m iyatga  ega. B u n d a  in d iv id u a l 

c h a q iru v la rd a n  ta s h q a ri b ir  v a q tn in g  o ‘z id a  b ir  n e c h a  a b o n e n tla r  

b i la n  g u r u h l i  c h a q ir u v  i m k o n iy a t in i  b e r u v c h i  k o d la r  is h la b  

c h iq ilm o q d a . B u n d a y  a xboro t istalgan vaqtda v a  m axsus tasdiqlangan 

ja d v a lla r  asosida  u za tilis h i m u m k in .  B u  ja d v a l p e y d je r  x o tira s ig a  

k iritilib , ta y m e r  n a zo ra tid a  b o ‘ ladi.

P e y d je r ishi a lg o ritm i k e la y o tg a n  a x b o ro tla m i k e tm a -k e t  eslab 

q o lish  v a  y a n g i a x b o ro tla r o lin g a n d a , eskisini a v to m a tik  ra vish d a  

o ‘ch iris h n i k o ‘z d a  tutadi. H o z i ig i  k u n d a  h a rfli-ra q a m li k o d la m i qa b u l 

q ilish  b ila n  b iig a , n u tq  a x b o ro tla rin i q a b u l qiU sh  v a  u la m i  n u tq  

sha k lid a  a k u s tik  q a yta  eshittirish  u stid a  iz la n is h la r o lib  b o r ilm o q d a . 

Z a m o n a v iy  shaxsiy ra d io c h a q iru v  t iz im la rid a g i k o d la r  p e y d je rla rd a  

a v to m a t ik  ra v is h d a  q a b u l q i l in g a n  a x b o r o t la m iig  t o ‘g ‘ r i l ig in i  

te k sh irish , x a to la rin i t o ‘g ‘rila sh  va  x a to  q a b u l q ilin g a n  a x b o ro tla m i 

xotiraga y o z m a s lik  im k o n iy a tla rig a  ega.

Nazorat savollari
1. Radiouzatkich qurilmasining vazifasi nimalardan iborat?
2. Radiouzatkich qurilmasining funksional sxemasini ta’nflab 

bering.
3. Tashqaridan qo'zg'atiluvchi generator qanday vazifani bajaradi?
4. Yuqori chastotali tebranishlami generatsiyalash qanday amalga oshiriladi?
5. Radioqabulqilish qurilmalari qanday tasniflanadi?
6. Radioqabulqilish qurilmalarining asosiy ko‘rsatkichlariga 

nimalar kiradi?
7. Sxemasining tuzilishi bo‘yicha radioqabulqilish qurilmalari 

asosan qanday turlarga bo‘linadi?
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8. T o ‘g ‘r id a n -to ‘g ‘ri k u ch aytiru vch i rad ioq ab u lq ilish  q u rilm asin in g  
tu z ilish in i tu shu ntiring .

9. Supergeterodinli radioqabulqilish qurilmalarining asosiy 
xususiyatlari nimalardan iborat?

3 -b o b . RADIOESHITTIRISH

3.1. Tovush eshittirish tizimi. Ba’zi ta’riflar

Tovush eshittirish d e b , tu rli x ild a g i o v o z  m a ’ lu m o tla rin i h u d u d iy  

k e n g  ta rq a lg a n  t in g lo v c h ila rg a  m a x s u s  te x n ik a  v o s ita la ri o rq a li  

s irk u la r  u za tis h  ja ra y o n ig a  a y tila d i. T o v u s h  e s h ittiris h  ta ig ‘ ib o t va  

ta s h v iq o t vositasi sifatida  katta o m m a v iy  va  s iyo siy  a h a m iy a tg a  ega 

b o ‘lib , t in g lo v c h ila m in g  ta rg ‘ ib o t-ta s h v iq o t, m a d a n iy  va  m a ’n a v iy  

sa viya sin i o s h iru v c h i vo sita  h a m d ir .

B adiiy eshittirishning asosiy vazifasi o v o z  eshittirish  d a s tu rla rin i 

t in g lo v c h ila rg a  y u q o ri sifatda o ‘z  va q tid a  ye tk a zishdir.

Eshittirish —  a lo h id a  m a v z u  j ih a td a n  y a k u n la n g a n  a x b o ro t.

D astur—  m o ‘lja llangan k a n a lla ig a  ta q sim la n a d ig a n  e shittirishlar 

m a jm u i.

R e s p u b lik a  ra d io s i h a r  k u n i  4  d a s tu r  b o ‘y ic h a  e s h itt ir is h la m i 

o lib  b o ra d i.

E s h ittiris h la r —  n u tq , m u siq a li v a  aralash tu rd a  b o ‘lishi m u m k in .

A ra la s h  tu rd a g i e s h itt ir is h la rg a  b a d i iy -d r a m a t ik  v a  b a d iiy  

m o n ta jla r  k ira d ik i, b u n d a y  e s h itt ir is h la rd a  m a tn  ( n u t q )  m u s iq a  

o h a n g la ri y o k i a lo h id a  m u s iq a  p a rc h a la ri b ila n  b iig a  u za tü a d i.

E s h it t i r is h la r  m a z m u n i  e s h it t ir is h la m i s h a k lla n t ira d ig a n  v a  

q a y ta  is h la y d ig a n  s tu d iy a la rg a  b o ‘ lg a n  ta la b la m i b e lg ila y d i. S h u  

b i la n  b a r o b a r  t in g lo v c h i la m i  s tu d iy a  b i la n  b o g ‘ lo v c h i  a lo q a  

k a n a lla r ig a  b o ‘ lg a n  ta la b la m i h a m  b e lg ila y d i. M a n a ,  100 y i ld a n  

b u y o n  o v o z  e s h itt ir is h  r iv o jla n ib  k e lm o q d a  v a  s h u  d a v r  ic h id a  

1 9 1 8 -y i ld a  ta s h k il e tilg a n  N i je g o r o d  s h a h rid a g i k ic h ik  r a d io la -  

b o r a to r iy a d a n  k a tta  q u w a t l i  ra d io e s h it t ir is h  u z a tk ic h la r ig a c h a  

b o ‘ lg a n  u lk a n  y o ‘ ln i  b o s ib  o ‘td i .

H o z i ig i  k u n d a  0 ‘zb e k isto n d a  7 2  ta ra d ioe sh ittirish  u za tg ic h la ri, 

10 ta  te le m a rk a z va  10 ta ra d io  u y la ri m a v ju d , a h o lin in g  98 %  d a n  

o rt ig ‘ i te le v id e n iye  eshittirish la ri b ila n  q a m ra b  o lin g a n , b ir  sutkada 

te le vid e n iye  eshittirish la ri h a jm i 56 soa tn i ta sh kil etadi. T o v u s h
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eshittirish  te x n ik a s in in g  h o z irg i k u n d a g i asosiy va zifa la rid a n  b ir i  —  

e s h ittiris h  s ifa tin i o s h ir is h . B u  m a sa la  y e c h im in in g  real y o ‘ li  

s ig n a lla m i q a y ta  ish lash  va  u za tis h d a  ra q a m li u s u lla m i q o ‘ lla sh d ir.

S h u n i ta ’k id la b  o ‘tish jo iz k i ,  d a s tu rla m i s h a k lla n tiru v c h i ra q a m li 

q u r i lm a la r  v a  ra q a m li  a lo q a  k a n a lla r i  y a ra t i lg a n  v a  a m a ld a  

q o ‘lla n ilm oqda .

3.2. Tovush eshittirishni shakllantirish

T o v u sh  e s h it t i i is h  t iz im in in g  s h a k lla n tir ish  stru k tu rasi 3 .1 -r a s m d a  

k e lt ir i lg a n .

3.1-rasm. Tovush eshittirish tizimining strukturasi:
Z?A/-bosh muharririyat; UB-uzatish bo‘limi; .SVV-sifat nazorati;

ES-eshittirish studiyalari.

T o v u s h  e s h itt ir is h  d a s tu r la r in i ta y y o rla s h , s h a k lla n tir is h  v a  

c h iq a r is h  m a s a la la ri b i la n  D a v la t  te le v id e n iy e  va  ra d io e s h it ir is h  

q o ‘ m it a s i  ( 0 ‘ z t e le r a d i o k o m p a n i y a s i )  v a  u n i n g  j o y l a r d a g i  

ta s h k ilo tla ri s h u g ‘u lla n a d i. D a v la t  te le ra d io  q o ‘m ita s i d a s tu r la m i 

s h a k lla n tiris h  m a rk a z la rig a , o v o z  y o z is h  v a  e sh ittirish  u y la rig a  ega, 

u  y e rd a  T o v u s h  e s h ittiris h  d a s tu rla ri ta y y o rla n a d i, s h a k lla n tirila d i 

va e fiig a u z a tila d i.

D a s t u r la r  b o s h  m u h a r r i r iy a t  ta rk ib id a g i u z a tis h  tu r la r ig a  

m o s la s h tirilg a n  re d a k siya la rd a  ta y y o rla n a d i. R e d a k s iy a la r a x b o ro t, 

ta r g ‘ ib o t , a d a b iy -d r a m a t ik  e s h itt ir is h la r, y o s h la r  u c h u n  m u s iq a li 

eshittirish, b o la la r va  o ‘s m irla r  u c h u n  eshittirish, s p o rt eshittirishlari
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v a  b o s h q a  re d a k s iy a la rg a  b o i in a d i .  B o s h  m u h a r r ir iy a t  ( B M )  

k u n d a lik , h a fta lik , o y l ik  d a s tu rla m i ta sh kil e ta d i, re ja la sh tira d i va  

u la m i u za tis h n i a m a lg a  o s h ira d i.

Uzatish boMimi ( U B )  d a s tu r la m i u z a t is h n i ta s h k il e ta d i. 

E s h ittir is h la m in g  te x n ik  sifatini kuzatish  esa n a zo ra t b o ‘lim ig a  ( S N )  

to pshirilgan. D a s tu rla r m a g n it tasmasiga yo zilg a n  h o ld a  y o k i bevosita 

( t o ‘g ‘ r i d a n -t o ‘g ‘ r i )  u z a tilis h i m u m k in .  T o ‘g ‘ r id a n -t o ‘g ‘ ri e firg a  

u z a tila d ig a n  d a s tu r la r  u m u m i y  e s h itt ir is h n in g  5 — 10 %  n i  ta s h k il 

e ta d i. B u n d a y  d a s tu rla rg a  h o d is a  jo y la r id a n  u z a tila d ig a n  d o lz a rb  

e sh ittirish la r, teatr, s ta d io n la rd a n  translatsiyalar v a  d ik to r  m a tn la ri 

k ira d i.  D a s t u r l a m i  o ld in d a n  m a g n it  ta s m a s ig a  y o z i l is h n in g  

q o ‘ lla n ilis h i d a s tu r  c h iq a ris h  ja r a y o n in i  a v to m a tla s h tir is h g a  v a  

e s h ittiris h  sifa tin i o s h iris h g a  y o r d a m  b e ra d i.

3.3. Tovush eshittirish tizimining tuzilishi
D a s t u r la m i s h a k lla n tir is h  va  t in g lo v c h ila rg a  y e tk a z is h  o v o z  

e s h itt ir is h n in g  e le k tr  k a n a li ( T E E K )  n i h o s il q i lu v c h i  m a x s u s  

te x n ik  v o s ita la r  m a jm u i  y o r d a m id a  a m a lg a  o s h ir ila d i. T E E K  

m ik ro f o n  c h iq is h id a n  to  u z a tk ic h  a n te n n a s ig a c h a  y o k i s im  o rq a li 

e s h itt ir is h  t r a k t id a n  a b o n e n t  ro z e tk a s ig a c h a  b o ‘ lg a n  t e x n ik  

v o s ita la m i o ‘z  ic h ig a  o la d i. T E E K  b ir -b ir i  b ila n  k e tm a -k e t u la n g a n  

u c h ta  tra k td a n  ib o ra t , b u la r : d a s tu r la m i ta s h k illa s h tiris h  tra k ti 

( D T T ) ,  d a s t u r la m i  b i r la m c h i  ta q s im la s h  t ra k t i  ( D B T T )  v a  

d a s tu rla m i ik k ila m c h i ta q sim la sh  tra k ti ( D I T T ) .  D B T T  v a  D I T T  

te x n ik  v o s ita la m in g  j a m i  u za tis h  ta r m o g ‘ in i  ta sh k il q ila d i.

D a s t u r la m i s h a k lla n tir is h  tra k ti T E E K  n in g  b ir  q is m i b o ‘ lib , 

m ik r o f o n  c h iq is h id a n  b o s h la n ib , o v o z  y o z is h  v a  e s h itt ir is h  

u y in in g  m a r k a z iy  a p p a ra t  x o n a s i (r a d io t e le m a r k a z )  c h iq is h id a  

tugaydi.

O v o z  y o z is h  va  e s h itt ir is h  u y i —  o v o z  e s h ittiris h  t i z im in in g  

b o sh  b o ‘g ‘ in i h is o b la n a d i v a  s h u n in g  u c h u n  D T T  n i tashkil e tu vc h i 

te x n ik  v o s ita la r y u q o r i  sifat p a ra m e tr la r ig a  ega b o ‘ lis h i k e ra k . 

T o s h k e n t  s h a h rid a  jo y la s h g a n  ra d io  u y i  D a v la t  o v o z  y o z is h -  

e s h ittir is h  u y i d e b  a ta la d i ( D O Y E U ) .

D a s tu r la m i s h a k lla n tir is h  tra k ti a p p a ra t -s tu d iy a la ri k o m p le k s i 

( A S K ) ,  u za tis h  a p p a ra t x o n a s i ( U A X ) ,  m a r k a z iy  a p p a ra t x o n a s i 

( M A X ) ,  translatsiya  a p p a ra t x o n a si ( T A X )  v a  o v o z  y o z is h  a p p a ra t 

x o n a la ri ( O Y A X )  d a n  tashkil to p g a n . D a s tu r la m i sh a k lla n tirish
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3.2-rasm. Tovush eshittirish tizimining struktura sxemasi: 
DOYEU— davlat ovoz yozish-eshittirish uyi; ASK— apparat studiya kompleksi; 
VAX-yozish apparat xonasi; OEAX— ovoz eshittirish apparat xonasi; TAX— 
translatsiya apparat xonasi; TNB—texnik nazorati bo‘limi; MAX— markaziy 
apparat xonasi; UT— ulovchi tizim; DSHT— dasturlarni shakllashtirish trakti; 
MKTAX— markaziy kommutatsiya taqsimlash apparat xonasi; DBTT- 
dasturlarni birlamchi taqsimlash trakti; Z)/7T-dasturlarni ikkilamchi 
taqsimlash trakti; Æ/?S-radiorele stansiyasi; /?£5-radio eshittirish stansiyasi; 
S//77?7i/-shahar radio translatsiya uzeli; MSHEAX-markaziy shaharlararo 
eshittirish apparat xonasi; SHOEK— shaharlararo ovoz eshittirish elektr 
kanali; YSY— yer sun’iy yo‘ldoshi; QQ— qabul qilgich; AQ—abonent 
-qurilmasi; MRU— mahalliy radio uyi; KTAX— kommutatsiya taqsimlash 

apparat xonasi; MEAX— mahalliy eshittirish apparat xonasi.

t ra k t in in g  k ir is h  q is m i past s a th li ( - 3 0 - 7 0  ü B )  y o k i  y u q o r i  s a th li 

( - 1 2 + + 1 2  a B )  s ig n a l m a n b a la r ig a  u la n is h g a  m o ‘ lja lla n g a n . P ast 

sa th li s ig n a lla r  m ik r o f o n  tra k t la r ig a  x o s  b o ‘ lsa , y u q o r i  s a th li 

s ig n a lla r m a g n ito f o n , tra n sla tsiya  p u n k t la r i, x a lq a ro , s h a h a rla ra ro  

o v o z  e s h itt ir is h  k a n a lla r i c h iq is h la r id a n  k e la d i.

D a s tu r la r  ra d io  u y in in g  a p p a ra t-s tu d iy a  k o m p le k s id a  ya ra tila d i, 

b u  k o m p le k s  b ir  n ech ta  studiya v a  studiya-apparat x o n a la rid a n  iborat. 

A m m o ,  o d a td a , a p p a ra t s tu d iy a  m a jm u id a  d a s tu r la rn i t o ‘ l iq  

s h a k lla n tir is h  a m a lg a  o s h ir i lm a y d i, u la m in g  m a g n it  ta sm a siga  

y o z ila d ig a n  a y r im  fra g m e n tla rig in a  y a ra tila d i. H a r  b ir  ra d io  u y id a  

fo n o te k a la r  m a v ju d  b o ‘ lib , u la rd a n  d a stu rga  ta la b  q ilin a d ig a n  

y o z u v la m i  o ü s h  m u m k in .

D a s t u m in g  a y r im  fra g m e n tla rin i ra d io  u y id a n  ta sh q a rid a , y a ’n i 

k o n s e rt z a lla r id a , te a tr la rd a , s h a h a r s ta d io n la rid a  j ih o z la n g a n



tra n s la ts iy a  p u n k t la r id a n  v a  b o s h q a  s h a h a rla r  ra d io  u y la r id a n  

sh a h a rla ra ro  o v o z  eshittirish k a nallari o rq a li o lish  m u m k in . T o v u s h  

e s h itt ir is h  d a s tu rla ri f ra g m e n tla r in i  q a b u l q ilis h  u c h u n  h a r  b i r  

ra d io  u y id a  translatsiya  a p p a ra t x o n a si m a v ju d . E s h ittir is h  a p p a ra t 

x o n a la rid a  tu z ilg a n  da stu rla r m a rk a z iy  ap pa ra t xonasiga  b e rila d i va  

t in g lo v c h ila rg a  k o m m u ta ts iy a la n a d i. S o ‘ n g ra  s ig n a lla r m a rk a z iy  

a p p a ra t x o n a s id a n  o v o z  y o z is h  a p p a ra t x o n a s i ( O Y A X )  v a  te x n ik  

n a z o ra t b o ‘ l im i  ( T N B )  ga u z a tila d i.

R a d io  u y i  m a r k a z iy  a p p a ra t x o n a s i ( M A X )  n in g  c h iq is h id a n  

d a s tu rla m i b ir la m c h i taqsim lash  tra kti b o shla na di. U lo v c h i  lin iy a la r 

o rq a li signa lla r m a rk a z iy  ap pa ra t xo n a s id a n  m a rk a z iy  k o m m uta ts iya  

ta q sim la sh  a p p a ra t x o n a si ( M K T A X )  g a  u za tila d i. D a s t u r la m in g  

te x n ik  n a z o ra ti u z lu k s iz  a m a lg a  o s h ir ila d i. D a s t u r la m i ik k ila m c h i 

ta q sim la sh  tra k ti o v o z  e shittirish  e le k tr k a n a lin in g  b ir  q is m i b o ‘ lib , 

d a s tu rla m i tin g lo v c h ila rg a  b e vo s ita  u za tis h  u c h u n  m o ‘lja lla n g a n .

S h u n d a y  q ilib , d a s tu rla m i tin g lo v c h ila rg a  b e vosita  u za tis h  ik k i 

u su l b ila n : ra d io  u za tis h  s ta n s iy a la ri y o k i  s im  o rq a li e s h ittiris h  

t iz im la r i  y o rd a m id a  a m a lg a  o s h ir ila d i. K o ‘p in c h a  ik k a la  u su l h a m  

b ir  v a q td a  q o ‘ l la n ila d i, c h u n k i  h a r  b i r  u su l o ‘z in in g  a fza llig i va  

k a m ch ilik la rig a  ega.

R a d io e s h ittir is h n in g  afzallig i k o ‘p  d a s tu riy lik  va  u z o q  m asofaga 

u z a tilis h id ir . S im  o rq a li e s h ittiris h  s h a h a rla rd a  v a  b ir  q a to r  tu m a n  

m a rk a z la rid a  u c h  da stu rli e s h ittirish n i ta ’m in la y d i (o d a td a , b ir in c h i 

va  ik k in c h i m a rk a ziy  va  bitta vilo ya t dasturiari). S im  orqali eshittirishni 

ra d io e s h itt ir is h  b ila n  ta q q o s la n g a n d a  u n in g  y u q o r i  is h o n c h lilig i  

h a m d a  a b o n e n t  q u r i lm a s in in g  r a d io q a b u lq ilg ic h g a  n is b a ta n  

a rz o n lig in i  ta ’k id la b  o ‘tish  lo z im .

3.4. Tovush eshittirish elektr kanali. Asosiy ta’riflar
T o v u s h  e sh ittirish  va  te le v id e n iy e n in g  o v o z  s ig n a lla rin i u za tish  

elektr kanali, m u ra k k a b  texnika  vositalari m a jm u i b o ‘lib , b u  vositalar 

y o rd a m id a  o v o z  eshittirish  s ig n a lla ri m ik ro f o n n in g  c h iq is h id a n , to  

ra d io  u z a tk ic h n in g  a n te n n a s ig a c h a  y o k i  s im  o rq a li e s h ittiris h d a , 

a b o n e n t rozetkasigacha u za tila d i.

O v o z  eshittirish e le k tr k a n a lin in g  fu n k sio n a l sxem asi 3 .3 -ra s m d a  

k e ltirilg a n .
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3.3-rasm. Tovush eshittirish elektr kanalining funksional sxemasi.

Uzatish trakti d e b , m a ’lu m  b ir  a n iq  fu n k s iya n i b a ja ru v c h i ka n a l 

q is m i, m a s a la n , s tu d iy a  tra k t i, m a g n it o f o n  tra k t i,  k u c h a y t ir is h  

stansiyalari tra k ti va  b osh q a la iga  a ytila d i. T r a k t  q a n d a y d ir  b itta  b in o  

b ila n  c h e k la n is h i sha rt e m a s. M a s a la n , to v u s h  c h a s to ta  tra k ti, 

s tu d iy a -ra d io  u z a tg ic h  q u y id a g i q u r ilm a la rd a n  ta s h k il to p g a n : 

s tu d iya d a  —  m ik ro fo n la r , a p p a ra t x o n a la rid a  —  k u c h a y tiig ic h la r , 

sozlagichlar, kom m utatsiya  qu rilm a la ri va  b o sh q a la m i o ‘z  ich iga  o ladi, 

b o g ‘ lo v c h i lin iy a la rd a  o ra liq  k u c h a y t irg ic h la r , k o rre k s iy a lo v c h i 

z a n jir la m i, ra d io  stansiyada —  k irish  k u c h a y t iig ic h i, c h e g a ra la g ic h , 

m o d u la to r  q u r ilm a la r in i o ‘z  ich ig a  o la d i.

T o v u s h  e s h ittiris h  e le k tr  k a n a li u c h ta  tra k tg a  b o ‘ lin a d i:

—  d a s tu r la m i s h a k lla n tir is h  t ra k t i;

—  d a s tu r la m i b ir la m c h i  ta q s im la s h  t ra k t i;

—  d a s tu r la m i ik k ila m c h i ta q s im la s h  tra k ti.

Dasturlami shakllantirish trakti m ik ro fo n  c h iq is h id a n  b o sh la n ib , 

radio  u y in in g  m a ik a z iy  apparat xonasi ch iq ish ida  tugaydi.

Dasturlam i birlam chi taqsimlash trakti ra d io  u y i  m a r k a z iy  

a p p a ra t x o n a s i c h iq is h id a n  b o s h la n ib , k o m m u ta ts iy a  ta q s im la s h  

a p p a ra t x o n a s i u lo v c h i  l in iy a  c h iq is h id a  y o k i  m a r k a z iy  a p p a ra t 

xo n a s i c h iq is h  q is m id a g i u lo v c h i  l in iy a  c h iq is h id a n , s h a h a rla ra ro  

te le fo n  s ta n s iya s in in g  o v o z  e s h ittiris h  k a n a li c h iq is h id a  tu g a y d i.

D a stu rla m i ikkilam chi taqsimlash trakti. O v o z  e s h itt ir is h  

d a s tu rla rin i b e vo sita  tin g lo v c h ila rg a  u za tis h  u c h u n  m o ‘ lja lla n g a n . 

Ik k ila m c h i ta q s im lo v c h i tra k t k o m m u ta ts iy a  ta q s im lo v c h i a p p a ra t 

x on asi, m a rk a z iy  ap pa ra t xonasi y o k i sh a h arlara ro  te le fo n  stansiyasi 

u lo v c h i lin iy a la r in in g  c h iq is h id a n  b o s h la n ib  d a s tu r s ig n a lla ri ra d io  

u z a tg ic h  a n te n n a s in in g  k iris h i y o k i  s im li e s h ittiris h d a  a b o n e n t 

ro ze tk asi b ila n  tu g a y d i.
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3.5. Tovush eshittirish kanallari va traktlarining sifat 
ko‘rsatkichlarini me’yorlash tamoyillari

T in g lo v c h ila r  u c h u n  o v o z n i qayta eshittirish sifati y u q o ri b o ‘lishi 

u c h u n  o v o z  eshittirish  e le k tr k a n ali tra k tla rin in g  p a ra m e trla ri d avlat 

standarti ( G O S T  1 1 5 1 5 -9 1 ) to m o n id a n  belgilangan ta labla iga  ja v o b  

b e rish i lo z im .

T o v u s h  eshittirish  k a n a lla ri va  tra k tla rin in g  p a ra m e trla ri s ifatini 

m e ’y o rla s h tiris h  s h u  k a n a l va  tra k tla rd a  s ig n a lla m in g  ruxsat e tilga n  

b u z ilis h la ri v a  ruxsat e tilga n  s h o v q in la r sath larin i sub ye k tiv -sta tistik  

eksp e rtiza  y o ‘li b ila n  a n iq la sh ga  asoslangan.

B u z il is h la r  q u y id a g i b o s q ic h la r  b ila n  b a h o la n a d i:

—  u m u m a n  s e z ilm a y d ig a n  b u z ilis h la r , 1 5 %  d a n  k a m  h o lla rd a  

seziladi;

—  a m a liy  s e z ilm a y d ig a n  b u z ilis h la r , 3 0 %  h o lla rd a  s e z ila d i;

—  is h o n c h s iz  s e zila d ig a n  b u z ilis h la r , 5 0 %  h o lla rd a  s e z ila d i;

—  is h o n c h li  s e z ila d ig a n  b u z ilis h la r , 7 5 %  h o lla rd a  s e zila d i. 

B u z ilis h la m in g  sezilish i h a m d a  te x n ik -iq tis o d iy  k o ‘rsatkichlariga

q a ra b , to v u s h  ja ra n g d o r iig in in g  u c h  s in fi b e lg ila n g a n :

—  oliy s in f—  b u z i l is h la r  y u q o r i  m a la k a li e k sp e rtla rg a  d e y a r lik  

s e z ilm a y d i v a  o d d iy  t in g lo v c h ila ig a  u m u m a n  s e zilm a y d i;

—  birinchi s in f —  b u z i l is h la r  y u q o r i  m a la k a li e k s p e rtla rg a  

is h o n c h s iz  seziladi v a  o d d iy  t in g lo v c h ila ig a  a m a ld a  s e z ilm a y d i;

—  ikkinchi s in f  —  b u z ilis h la r  y u q o r i  m a la k a li e k s p e rtla rg a  

is h o n c h li se zila di v a  o d d iy  t in g lo v c h ila ig a  is h o n c h s iz  seziladi.

H a r  b ir  s in f  a n iq  ru xsa t e tilg a n  b u z ilis h la r  b ila n  x a ra k te rla n a d i. 

S h u  b ila n  b iig a  q u y id a g i sifat p a ra m e trla rin i re g la m e n tla y d i:

—  u z a tis h  c h a s to ta la ri k e n g lig in i;

—  a m p litu d a -c h a s to ta  ta v s ifn o m a s in in g  n o te k is lig in i;

—  g a r m o n ik a la r  k o e ff its iy e n tin i;

—  a n iq  s e zila rli o ‘tis h  x a la q it la rd a n  h im o y a la n g a n lik n i ;

—  stereofonik eshittirishda c h a p  va  o ‘n g  kanallardagi fazalar fa rq i;

—  c h a p  v a  o ‘ n g  k a n a lla r  o ‘ rta s id a g i a n iq  s e z ila r li  o ‘ tis h  

x a la q itla rd a n  h im o y a la n g a n lik n i;

—  c h a p  v a  o ‘n g  k a n a lla r  o ‘ rta s id a g i s a th la r f a rq in i;

—  c h iq is h  s a th in in g  n o m in a l  q iy m a t id a n  o g ‘ is h in i.

T o v u s h  e sh ittirish  e le k tr  k a n a li s infi ik k ila m c h i ta q s im lo v c h i

trakt sinfi b ila n  a n iq la n a d i. Ik k ila m c h i ta q s im lo v c h i tra k td a n  o ld in g i
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traktlar sinfi ik k ila m c h i ta q s im lo v c h i trakt ( 1 1 1 )  sinfi k o ‘rsatgichidan 

past b o ‘lm a s lig i shart.

B ir la m c h i  ta q s im lo v c h i  tra k t B T T  s in fi s h a h a r la ra ro  y o k i  

x a lq a ro  o v o z  e s h itt ir is h  k a n a li s in fi b ila n  b e lg ila n a d i.

B o g ‘ lo v c h i  l in iy a la r  v a  ik k i la m c h i  ta q s im lo v c h i  tra k t s in fi 

s h a h a rla ra ro  o v o z  e s h itt ir is h  k a n a li s in fig a  m o s  b o ‘ lis h i k e ra k . 

B ir la m c h i  ta q s im lo v c h i  t r a k t n in g  b o s h q a  z v e n o la r i  o l i y  s in fli 

b o ‘ lis h i sh a rt.

X a lq a r o  o v o z  e s h itt ir is h  k a n a li s in fi o v o z  e s h itt ir is h  k a n a li 

sin fi b ila n  a n iq la n a d i. X a lq a r o  o v o z  e s h ittiris h  k a n a lin in g  q o lg a n  

z v e n o la r i  o l iy  s in fli b o ‘ lis h i sh a rt.

3.6. Tovush eshittirish kanallari va 
traktlarining tuzilishi

T E E K  n in g  te x n ik  b a za s i D S H T ,  B T T  v a  I T T  n in g  b ir  n e c h a  

fu n k s io n a l q is m la r id a n  ib o ra t ( 3 . 4 -  ra s m ).

3.4-rasm. TE kanalining tuzilishi.

R e s p u b lik a  m a rk a z id a  jo y la s h g a n  d a s tu r la m i ta s h k illa s h tiris h  

t ra k t in i  bosh trakt, v i lo y a t  m a rk a z la r id a g is in i esa m ahalliy trakt 
d e b  b e lg ila n a d i.

D a s t u r la m i  s h a k lla n tir is h  tra k t i d a s tu r la m i ta y y o r la y d i  v a  

c h iq a ra d i, ra d io e s h ittiris h  m a rk a z i v a  s im li e s h ittiris h  m a rk a z iy  

stansiyasiga  b o ra d ig a n  tu ta s h tiru v c h i lin iy a la r  k iris h la rig a  d a s tu r 

s ig n a lla rin i k o m m u ta ts iy a la y d i. O v o z  y o z is h  v a  e sh ittirish  u y in in g  

a p p a ra t -s tu d iy a  k o m p le k s i ( A S K )  d a  a p p a ra t s tu d iy a  b lo k i ( A S B )  

m a v ju d , u la m in g  h a r  b ir id a  s tu d iy a  v a  b i r - ik k i  a p p a ra t x o n a la ri 

(m a s a la n , o v o z  y o z is h  v a  e s h itt ir is h ), m o n ta j x o n a s i, tra n sla ts iya  

xonasi, m a rk a z iy  ap pa ra t ( M A X )  xonalariga  ega.

O v o z  eshittirish bosh  m a rk a z in in g  tuzilishi 3 .5 -ra s m d a  keltirilgan.
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3.5-rasm. Ovoz eshittirish bosh markazining tuzilishi:
ASK — apparat studiya kompleksi; MKTAX — markaziy kommutatsiya 
taqsimlash apparat xonasi; RUS — radio uzatish stansiyasi; MSHOEAX — 
markaziy shaharlararo ovoz eshittirish apparat xonasi; MSES — markaziy 
simli eshittirish stansiyasi; SYE — sun’iy yo'ldoshli eshittirish tizimi; 
KET -  kabelli eshittirish tizimi; RRLET — radioreleli eshittirish tizimi.

0 ‘ lk a , v ilo y a t  o v o z  eshittirish  m a rk a z la r in in g  s tru k tu ra  tu z ilis h i 

sxem asi 3 .6 -r a a n t la  k e lilr ilg jin .----------------------------------------------------------------

3.6-rasm. 0 ‘lka, viloyat ovoz eshittirish markazining struktura sxemasi: 
BEM — bosh eshittirish markazi; SYET — sun’iy yo‘ldoshli eshittirish 
tizimi; KET — kabelli eshittirish tizimi; MEAX — magistral eshitMrish 
apparat xonasi; RRLET — radioreleli eshittirish tizimi; KTAX — kom
mutatsiya taqsimlash apparat xonasi; ASK — apparat studiya kompleksi; 
RUS — radio uzatish stansiyasi; MSES — markaziy simli eshittirish

stansiyasi; SET -  simli eshittirish tarmog'i.

M a h a lliy  o v o z  e sh ittirish  m a rk a z i tu z ilis h i s tru k tu ra  sxem asi

3 .7 -ra s m d a  ke ltirilg a n .
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3.7- rasm. Mahalliy ovoz eshittirish markazi struktura sxemasi.

M a h a l l iy  o v o z  e s h ittiris h  m a r k a z i  ta rk ib id a  s im li e s h itt ir is h  

stansiyasi ( S A S ) ,  tu rn a n  e s h ittiris h  p u lt i  ( T E P ) ,  k u c h a y tirg ic h Ja r , 

uza tish  q u rilm a la ri va  eshittirish  ta rm o q la ri m a v ju d . O v o z  eshittirish 

d a stu ria rin i ta q sim la sh  ta rm o g ‘i s u n ’iy  y o id o s h li ,  kabel v a  ra d iorele  

u za tis h  t iz im la r i  y o rd a m id a  ta s h k il e tilg a n  b ir la m c h i a lo q a  k a n a li 

ta rm o g ‘iga  a soslangan ik k ila m c h i ta rm o q n i ta sh kil e ta di. U  ra d ia l 

tugunli (u z e l) prinsipda quriladi va  m a ha lliy , ichki m intaqa va  m agistral 

tarm oqlaiga  b o ‘linadi.

D a s t u r la m i  q a b u l q ilis h  tra k t i ra d io  v a  s im li a lo q a  a b o n e n t  

u sk u n a la ri, ra d io q a b u lq ilis h  q u rilm a la r i m a jm u id a n  ta sh kil to p g a n . 

R a d io e s h itt ir is h  v a  s im li  e s h itt ir is h n in g  k o ‘p c h i l ik  q a b u l q ilis h  

q u r ilm a la r i  sifat p a ra m e tr la r i,  d a s tu r la m i s h a k lla n tir is h  tra k ti, 

d a s tu r la m i b i r la m c h i  v a  ik k i la m c h i  ta q s im la s h  tra k tla r i u s k u n a - 

la r in in g  sifat p a ra m e trla rid a n  past.

D a s tu rla m i b ir la m c h i va  ik k ila m c h i taqsim lash traktlarida  so‘nggi 

y illa rd a  s u n ’ iy  y o ‘ld o s h li a lo qa  x iz m a ti katta o ‘r in n i e g a lla m o q d a .

R a d io a lo q a  re g la m e n ti, eshittirish  m a q s a d id a  ik k i tu rd a g i s u n ’ iy  

y o ‘ ld o s h li a lo q a n i n a za rd a  tu ta d i:

-  m u a y y a n  s u n ’ iy  y o ‘ld o s h  a lo q a  x iz m a t i  ( M S Y A X )  —  o v o z  

v a  te le v id e n iy e  e s h itt ir is h la ri d a s tu r ia r in i  b ir la m c h i  ta q s im la s h  

tra k t in in g  b i r  q is m i;

—  ra d io e s h ittir is h  a lo q a  s u n ’ iy  y o ‘ ld o s h  x iz m a ti  ( R E A S Y X )  

d a s tu r la m i ik k i la m c h i  ta q s im la s h  t r a k t in in g  b ir  q is m i.

M u a y y a n  a loqa x izm a tid a  geostatsionar va  yu q o ri e lliptik  o ib ita d a  

jo y la s h g a n  y e m in g  s u n ’ iy  y o ‘ ld o s h la r id a n  ra d io e s h itt ir is h  a lo q a  

t iz im id a  esa fa q a t g e o s ta ts io n a r o rb ita d a g i s u n ’ iy  y o ‘ ld o s h la rd a n  

fo yd a la n ila d i.

M u a y y a n  a lo q a  x iz m a t i  h u d u d n in g  m a ’ lu m  ( m u a y y a n )  

n u q ta la rid a  jo y la s h g a n  y e r  sta n siya la ri b ila n  a lo q a  b o g ‘ lash  u c h u n  

m o ‘ l ja lla n g a n . M u a y y a n  a lo q a  x iz m a t i  t u r l i  v a q t la rd a  ta s h k il 

e tilg a n lig i s a b a b li u la rd a  c h a s to ta la rd a n  f o y d a la n is h n in g  y a g o n a  

re jasi y o ‘ q .
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C h a s t o t a la r n i  ta q s im la s h  b o ‘y ic h a  y e r  s h a ri 3 r a y o n g a  

b o ‘ lin g a n : b i r in c h i  ra y o n  -  Y e v r o p a , A f r ik a , s o b iq  it t ifo q  v a  

M o n g o l iy a  h u d u d la r in i ,  ik k in c h i  ra y o n  —  S h im o liy  va  J a n u b iy  

A m e r ik a n i ,  u c h in c h i  ra y o n  -  O s iy o  (s o b iq  ittifo q  va  M o n g o l iy a  

h u d u d la r id a n  ta s h q a ri), O k e a n iy a  va  A v s tra liy a n i o ‘z  ic h ig a  o la d i. 

T u r l i  r a y o n la r  u c h u n  a jra tilg a n  c h a s to ta la r k e n g lig i 2 + 2 7 5  I T u  

n i  ta s h kil e ta d i.

3.7. Dasturlarni birlamchi taqsimlash trakti.
Traktning tuzilishi

D a s t u r la r n i  b ir la m c h i  ta q s im la s h  tra k ti o v o z  e s h ittiris h  e le k tr  

k a n a lin in g  b i r  q is m i b o ‘ lib , u  ra d io  u y i  y o k i te le m a rk a z  m a r k a z iy  

a p p a ra t x o n a s i c h iq is h id a n  b o s h la n ib , o v o z  eshittirish  d a s tu rla rin i 

ra d io  u za tis h  m a rk a z la rig a  va  s im li e shittirish  sta nsiya la riga  b e ris h  

u c h u n  x iz m a t  q i la d i. D a s t u r la r n i  b ir la m c h i  ta q s im la s h  tra k ti 

k o m m u t a t s iy a  ta q s im la s h  a p p a ra t x o n a s i, m a r k a z iy  a p p a ra t  

x o n a s id a n  y o k i  s h a h a r la ra ro  te le fo n  s ta n s iy a s in in g  x a lq a ro  o v o z  

esh it t i r is h  k a n a H  u lo v c h i  t iz i m l a m i n g  c h iq ish id a  tu g a lla n a d i. 

D a s tu r la rn i b i r la m c h i  ta q sim la sh  tra k ti s tru k tu ra  sxem asi 3 .8 -  

rasm da ke ltirilgan

DSHT DBTT

trans.
punkt.

RU (TM)ut
MKTAX

radio uzatish markaziga

MSHEAX XOEK MOEAX

simli eshittirish 
markaziy stansiyasiga

radio uzatish 
markaziga

KTAX
(RU)
simli eshittirish 
markaziy stansi
yasiga

3.8- rasm. Dasturlarni birlamchi taqsimlash trakti struktura sxemasi: 
RU (TM) — radio uyi (telemarkaz); UT — ulovchi tizim; MKTAX — 
markaziy kommutatsiya taqsimlash apparat xonasi; MSHEAX — markaziy 
shaharlararo eshittirish apparat xonasi; XOEK—•xaXĉ xo ovoz eshittirish kanali; 
MOEAX— mahalliy ovoz eshittirish apparat xonasi; KTAX(RU) -  kommutatsiya 

taqsimlash apparat xonasi (radio uyi).

R a d io  u y i m a rk a z iy  a p p a ra t x o n a s id a n  u lo v c h i t iz im la r  o rq a li 

k o m m u t a t s iy a  ta q s im la s h  a p p a ra t  x o n a s ig a  k e lg a n  s ig n a lla r  

k u c h a y t ir ila d i , u la m in g  sifat k o ‘ rs a tg ic h la ri n a z o ra t q i l in a d i  va
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iste’m o lc h i la ig a  —  ra d io u z a t is h  m a r k a z la r i  v a  m a r k a z iy  s im li  

e s h itt ir is h  s ta n s iy a la rig a  ta rq a la d i. M a r k a z i y  s im li  e s h itt ir is h  

stansiyasi v a  r a d io u z a t is h  s ta n s iy a la ri k o m m u t a ts iy a  ta q s im la s h  

apparat x o n a s i b ila n  u lo v c h i t iz im la r  y o rd a m id a  b o g ‘ la n g a n  b o ‘ lib , 

t iz im la m in g  c h iq is h i  b i r la m c h i  ta q s im la s h  tra k t i ( B T T )  n in g  

tu g a s h i v a  ik k i la m c h i  ta q s im la s h  tra k t i  ( I T T )  n in g  b o s h la n is h i 

h is o b la n a d i. B u  h o ld a  u lo v c h i t iz im la r  ra d io  u z a tg ic h la r  s h a h a rd a n  

c h c td a  jo y la s h g a n lig i  sabab fa q a t b i r  ju f t  s im  b o ‘ lib g in a  q o lm a y , 

kabel a lo q a  t iz im la r id a n  f o y d a la n u v c h i  a n a lo g -r a q a m li  u z a tis h  

tiz im la ri h a m d ir . M a m la k a tn in g  b oshqa shahariaridagi iste’m o lc h ÿ a r  

k o m m u ta ts iy a  ta q s im lo v c h i  a p p a ra t x o n a s i b ila n  x a lq a ro  o v o z  

e s h itt ir is h  k a n a li ( X O E K )  o rq a li  b o g ‘ la n g a n . K o m m u t a t s iy a  

ta q s im la s h  a p p a ra t x o n a s i ( K T A X )  d a n  s ig n a lla r  x a lq a ro  o v o z  

eshittirish  k a n a lig a  sh a h arlara ro  te le fo n  stansiyasi ta rk ib iga  k iru v c h i 

m a r k a z iy  s h a h a r la ra ro  e s h ittiris h  a p p a ra t x o n a s i o rq a li  k e la d i. 

S h u n in g  u c h u n  m a r k a z iy  s h a h a rla ra ro  o v o z  e s h itt ir is h  a p p a ra t 

xonasi, k o m m u ta ts iy a  ta q sim la sh  a p pa ra t xonasiga  u la n g a n  b ir d a n - 

b ir  iste ’m o lc h i  h is o b la n a d i.

E s h it t i r is h  k a n a li  y a g o n a  a v to m a t la s h t ir ilg a n  a lo q a  t a r m o g ‘ i 

( Y A A T )  n i  h o sil q ilu v c h i b i r d a n -b ir  k a n a l h is o b la n a d i. Y A A T  d a  

n a m u n a li  b i r la m c h i  k a n a lla r  t a r m o g ‘ i v a  g u r u h l i  t ra k t la r  ta s h k il 

e t i la d i,  g u r u h l i  t r a k t la r  a s o s id a  i k k i la m c h i  a lo q a  t a r m o q la r i  

quriladi.

Ik k i la m c h i  ta rm o q la rg a  te le fo n , te legraf, a x b o ro tla r  u za tis h  va  

b o s h q a la r k ira d i.

Y a g o n a  a v to m a t la s h t ir ilg a n  a lo q a  t a r m o g ‘ in in g  b ir la m c h i  

ta r m o g ‘ id a  ik k ita  n a m u n a v iy  x a lq a ro  o v o z  e s h itt ir is h  k a n a lla r i 

ajratiladi: m a gistra l v a  zo n a v iy .

M a g is t r a l l i  k a n a lla r  k a b e lli,  ra d io re le  t i z im la r i  v a  a x b o r o t -  

la m i  s u n ’ i y  y o ‘ ld o s h  o r q a li  u z a tis h  t iz im la r id a  ta s h k il e tila d i. 

Ic h k i  z o n a v i y  s h a h a r la ra ro  o v o z  e s h itt ir is h  k a n a lla r i  k a b e lli, 

r a d io r e le li  u z a t is h  t iz im la r id a  ta s h k il e tila d i v a  d a s t u r la m i b i r  

z o n a  c h e g a ra la rid a  jo y la s h g a n  iste’ m o lc h ila rg a  ta q s im la s h  u c h u n  

m o ‘ ljallangan.

O v o z  e s h it t ir is h  d a s tu r la r in i  b i r la m c h i  ta q s im la s h  tra k t i  

Y A A T  n in g  n a m u n a v iy  o v o z  e s h ittiris h  k a n a lla ri asosida  q u r ilg a n  

b o ‘ lib ,  o v o z  e s h itt ir is h  Y A A T  n in g  ik k in c h i  o v o z  e s h itt ir is h  

ta rm o g ‘ id ir.
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O v o z  eshittirish signallarini uzatishni ta ’m in la sh  u c h u n  m o n o fo n ik  

v a  ste re o fo n ik  s h a h a rla ra ro  o v o z  eshittirish  k a n a lla ri b o ‘ lish i za ru r. 

B u  ka n allar analogli uzatish tizim la rid a  tashkil etilgan b o ‘lsa, analogli 

y o k i ra q a m li u za tis h  t iz im la r id a n  fo yd a la n ilsa , ra q a m li b o 'lis h i 

m u m k in . O v o z  eshittirish signallari m a rk aziy  apparat xonasidan analog 

s h a k lid a  u za tilg a n lig i in o b a tga  o lin g a n d a  x a lq a ro  o v o z  eshittirish  

k a n a lla r in in g  k iris h id a  a n a lo g -ra q a m li o 'z g a rtg ic h la r  va  k a n a ln in g  

c h iq ish id a  esa ra q a m li-a n a lo g  o ‘zga rtg ich la id a n  foydalanish  za ru r.

Z a m o n a v iy  a n a lo g li uzatish  t iz im la ri k a n a lla m in g  cha stota li 

ta q s im la n is h i asosida q u rilg a n . U la rd a  c h a s to ta la m i k o ‘p  m a ro ta b a  

o ‘zg a rtiris h  p rin s ip i q o ‘ lla n ila d i. K a n a lla m i cha stota li ta q sim la sh  

t iz im id a  to n a l c h a sto ta li k a n al asosiy k a n al h is o b la n a d i, b u  k a n a l 

o iq a li signallar 0 ,3 + 3 ,4  к Г ц  ken glikd a  u zatiladi.

C h a s to ta n in g  b ir in c h i o ‘zgartirish b o sq ich id a  12 ta to n a l chastota 

k a n a lla r i 6 0 - 1 0 8  к Г ц  c h a s to ta  k e n g lig id a g i 12 k a n a lli b ir la m c h i  

g u ru h g a  b ir la s h tir ila d i. C h a s to ta  o ‘z g a rt ir is h n in g  u su li sifatida  b ir  

p o lo s a l i  m o d u la t s iy a  i s h la t i la d i ,  y a ’ n i  t o ‘ la  a m p l i t u d a l i  

m o d u la ts iy a la n g a n  te b ra n is h la rd a n  b ir  y o n  p o lo s a  c h a s to ta la ri 

ta s h u v c h i c h a s to ta siz  u za tila d i. C h a s to ta  o ‘z g a rt ir is h n in g  ik k in c h i 

b o sq ich id a  beshta b ir la m c h i g u ru h la r 3 1 2 + 5 5 2  к Г ц  chastota k englida  

is h la y d ig a n  6 0  k a n a lli  ik k ila m c h i g u ru h g a  b irla s h tirila d i.

G u r u h l i  o ‘z g a rt ir is h n m g  u c h in c h i b o s q ic h id a  beshta ik k ila m c h i 

g u r u h d a n  3 0 0  k a n a lli  u c h in c h i  g u ru h  8 1 2 + 2 0 4 4  к Г ц  c h a s to ta  

kengügida  tashkil etiladi.

T a r m o q i c h i  9 0 0  k a n a lli  g u r u h  8 5 1 6 + 1 2 3 8 8  к Г ц  c h a s to ta  

k e n g lig in i e g a lla y d i. M a n a  s h u  sta n d a rt g u ru h la rd a n  k a n a lla r s o n i 

12 d a n  10800 g a c h a  b o ‘ lg a n  k o ‘p k a n a lli u za tis h  t iz im la r i  tu z ila d i.

K a n a l  ta s h k il e tu v c h i  a p p a ra t u ra la m in g  c h iq is h id a  g u r u h  

s ig n a lla rin in g  c h a s to ta  s p e k tri, a lo q a  t iz im la r i  c h a s to ta  d ia p a z o n i 

b ila n  m o s  k e lm a g a n lig i  tu fa y li, u z a tila y o tg a n  s ign a l c h a s to ta  

s p e k trin i a lo q a  t iz im in in g  o ‘tk a zis h  d ia p a z o n i b ila n  m o s la s h tiris h  

m a q s a d id a  b o g ‘ lo v c h i  a p p a ra tu ra la r q o ‘ lla n ila d i. U z a t is h  t iz im la r i  

k ir itg a n  s o ‘n is h la m i k o m p e n s a ts iy a la s h  m a q s a d id a  k o ‘p  k a n a lli  

k a b e lli u za tis h  t iz im la r in in g  c h iz iq li  tra k tla rig a  s o n i b ir  n e c h a  y u z  

v a  m in g  b o ‘ lg a n  k u c h a y t iig ic h la r  u la n a d i.

S h u n in g  u c h u n  b e lg ila n g a n  b u z ilis h la r ju d a  k ic h ik , k o ‘p  k a n a lli 

u za tis h  t iz im la r i  g u r u h  k u c h a y t iig ic h la r ig a  b o ‘ lg a n  ta la b la r  esa 

ju d a  y u q o rid ir . A n a lo g  t iz im li  u za tishda gi asosiy xa la q itla r o ‘tu v c h i, 

x u s u s iy , n o c h iz iq li  x a la q it la rd ir .
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3.8. Tovush eshittirish signallarini sun’iy yoMdosh 
aloqa tizimi orqali uzatish

S u n ’ iy  y o ‘ ld o s h li to v u s h  e s h itt ir is h  —  to v u s h  e s h itt ir is h  v a  

te le v id e n iy e  k a n a lla r i e s h itt ir is h la ri b o ‘ lib , u za tis h  s ta n s iya s id a n  

qa bu l q ilis h  stansiyasiga 3 .9 -ra s m d a  k o ‘ rsatilganidek, y e m in g  s u n ’iy  

y o ‘ ldoshi o rq a li a m a lg a  o s h irila d i.

3.9-rasm. Sun'iy yo'ldoshli tovush eshittirish tizimi:
OYO va EU — ovoz yozish va eshittirish uvi: UT — ulovchi tizim;
RUS — radio uzatish stansiyasi; YSY — yerning sun'iy yoMdoshi;

QQS — qabul qilish tansiyasi.

Q a b u l  q ilis h  s ta n s iy a la rid a n  d a s tu r la r  t a q s im lo v c h i  k a b e l 

t a rm o q la r ig a , u lo v c h i t iz im la r  o rq a li  T V  va  R E  u z a tg ic h la r ig a , 

s im li e s h itt ir is h  s ta n s iy a la rig a , g u r u h li  va  h a tto  x u s u s iy  q a b u l 

q ilg ic h la ig a  uzatiladi.

S u n ’ iy  y o ‘ ld o s h  o rq a li e s h itt ir is h n i ta sh k il e tis h d a g i m u h im  

m a s a la la rd a n  b ir i  s u n ’ iy  y o ‘ ld o s h  jo y la s h g a n  o rb ita n i ta n la s h d ir. 

O r b it a  s h u n d a y  boM ishi k e ra k k i, y e m in g  s u n ’ iy  y o M d o sh i m a ’ lu m  

a lo q a  seansi v a q tid a  b e lg ila n g a n  h u d u d g a  x iz m a t k o 'rs a tish i ke rak. 

S h u n in g  u c h u n  eshittirish h a r k u n i m a ’lu m  b ir  va qtda  o lib  b o rila d i.

S u n 'iy  y o 'ld o s h li eshittirishni tashkil etishda s ig n a lla m in g  a n a lo g  

va ra q a m li uzatish  tu rla rid a n  fo yd a la n ila d i. T e le v iz io n  signal spektri 

6 М Г ц  ch a s to ta  k e n g lig in i e ga lla yd i. T a s h u v c h i  osti c h a s to ta la r b u  

s p e k trd a n  y u q o r i  jo y la s h a d i. 3 . 1 0 -ra s m d a  te le v iz io n  S u v a  S ( t l , S (ic2 

t o v u s h  e s h it t i r is h  s ig n a l la r i n in g  v a  t a s h u v c h io s t i  f nP f n2 
c h a s to ta la rd a g i s p e k tr q u v v a tla ri k o ‘ rsa tilga n .
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3.10- ram. TV tasvir STV va tovush eshittirish Sm Sn , 
signallari spektrlari.

3 .1 0 -r a s m d a n  k o ‘ r in ib  t u r ib d ik i ,  O E  s ig n a lla ri s h o v q in n in g  

m a k s im a l sa th ig a  t o ‘g ‘ r i  k e la d i. A g a rd a  O E  s ig n a lla r in i u za tis h  

u c h u n  k a n a lla m i c h a s to ta li ta q s im la s h  t iz im id a g id e k  b ir  p o lo s a li 

m o d u la ts iy a  q o ‘ lla n ilsa , u n d a  talab e tilgan s ig n a l-x a la q it n isbatiga 

erishish u c h u n  katta q u w a t  kerak b o ‘ladi. B u  h old a  T V  stvoli chastota 

o g 'is h in in g  ta la ygina  m iq d o r i  O E  signalin i uzatishga s a rf b o la d i  va  

T V  s ig n a lin i u za tis h  sifati y o m o n la s h a d i. S ig n a l -x a la q it  n isb a ti 

c h a s to ta li m o d u la ts iy a d a  ( C H M )  ya x s h i n a tija  b e ra d i. O v o z  

e s h ittir is h  s ig n a lla ri c h a s to ta  b o ‘y ic h a  6 ,5 + 8 ,5  М Г ц  k e n g lik d a  

ta s h u v c h io s ti c h a s to ta  b ila n  C H M ,  m o d u la ts iy a la n a d i, k e y in  T V  

s ign a li b ila n  q o ‘s h ilib  C H M 2 k iris h ig a  u za tila d i ( 3 . 1 1 -ra s m ).

3. Il- rasm. Uzatish stvolida signalning shakllanish struktura sxemasi.

S ig n a lla rn i q a b u l q ilis h  sta n s iya s id a  d e m o d u la ts iy a  ja ra y o n i  

teskari k e tm a -k e tlik d a  a m a lg a  o s h irila d i. S h u n d a y  q ilib , T E  signali 

ikki m arta  chastota b o ‘y ic h a  m odulatsiyalanadi. S h u n i ta 'k id la b  o ‘tish 

k e ra k k i, ta s h u v c h io s t i  o v o z  e s h itt ir is h id a  s ig n a l s p e k t r in in g  

kengayishi hisobiga q o ‘s h im c h a  s h o vq in b a rd o s h lik  im k o n iy a t p a yd o  

b o M a d i. T o v u s h  e s h itt ir is h  s ig n a li s p e k tri T V  s ig n a li s p e k trid a n
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b ir  n e c h a  m a rta  t o r  b o ‘lg a n lig i sababli C H M 2 n in g  k iris h id a  signal 

sp e k trin i k e n g a ytirilish i katta a h a m iya tg a  ega e m a s v a  s ig n a l-x a la q it 

n isb a ti o v o z  e sh ittirish  k a n a li u c h u n  a m a ld a  o ‘z g a rm a y d i.

T E  k a n a lid a  s ig n a l-x a la q it  n is b a t in i y a x s h ila s h  m a q s a d id a  

k o m p a n d e rli  s h o v q in  so‘n d iig ic h la r  q o ‘lla n ila d i. S h u  p rin s ip  asosida 

y e m in g  s u n ’ iy  y o ‘ ld o s h i “ O r b i t a -2 ” , “ M o s k v a ”  o v o z  e s h itt ir is h  

k a n a lla ri ta sh kil e tilga n .

“ M o s k v a ”  v a  “ E k r a n ”  t iz im la r id a  esa x a la q itg a  b a rd o s h lilik n i 

oshirish  m a q sa d id a  bo sh q a rila d iga n  k o m p a n d e r y o rd a m id a  d in a m ik  

d ia p a z u n n i im k o n iy a t darajasigacha siq iladi.---------------------------------------------------

D in a m ik  d ia p a zo n n i b u n d a y  siqish natijasida sifat nisbati 1 5 + 1 8  

ü B  n i  tashkil etadi. O d d iy  “ s iq u v c h i-k e n g a y tiru v c h i”  tiz im d a  s igna l- 

x a la q it s ifati o ‘ r ta c h a  1 0 + 1 2  ,aB n i  ta s h k il e ta d i, x o lo s .

3.9. Radioeshittirishda ovoz yozish

3 .9 .1 .  O v o z  y o zis h n in g  va zifa la ri

M a g n it  y o z u v i  ra d io e sh ittirish  da stu rla rin i ta y y o rla s h n in g  asosiy 

b o s q ich la rid a n  h isoblanadi. U  m u siq a  asarlarini, davlat a rb o b la rin in g  

n u tq la rin i u z o q  m u d d a tg a  saqlab q o lish  im k o n iy a tin i b e ra d i. T o v u s h  

y o z is h n in g  m u h im  t o m o n i  e s h itt ir is h n in g  t in g lo v c h ila r g a  q u la y  

b o ‘lgan v a q td a  a m a lg a  o sh irilis h id ir.

R a d io e s h ittir is h d a  o v o z  y o z is h  q u y id a g i m a s a la la m i h a l etish  

u c h u n  q o ‘lla n ila d i: repetitsiya ish la rin i o lib  b o ris h , d a s tu rla m i qisqa 

v a  u z o q  m u d d a tg a  saqlash. E s h itt ir is h  d a s tu rla rin i ta y y o rla s h d a  

repetitsiya vaqtlarida m a g n it tasmasiga yo zila d i va  shu  za h o tiyo q  qayta 

e s h itt ir i la d i. S h u n d a y  q i l ib ,  i j r o c h i  o ‘z  i jro s in i  te k s h ir is h  v a  

n u q s o n la rin i y o ‘qotish im k o n iy a tig a  ega, natijada eshittirishning sifati 

o s h a d i. H a r  b ir  ra d io  u y id a  o ld in d a n  y o z ilg a n  m u s iq a  a s a ría n , 

f o n o g ra m m a la r  m a v ju d  b o ‘ lib , u la r  m a xsu s x o n a  —  fo n o te k a d a  

saqlanadi. D a s tu rla m i tayyorlash jara yo n id a  fonotekada saqlanayotgan 

a y rirn  m u s iq a  va  b a d iiy  asarlardan keng foydalaniladi. H o z i ig i  va qtda 

e le k tr  s ig n a lla rin i y o z is h n in g  b ir  n e c h a  u s u lla ri m a ’lu m . B u la r  —  

e le k tro m e x a n ik , fotogra fik  va  m a g n it y o z u v la rid ir .

E le k tr o m e x a n ik  y o z u v d a  to v u s h  ta s h u v c h in in g , y a ’n i  y o z i -  

la d ig a n  m a te ria ln in g  ish c h i y u za s i, shakli y o z ila d ig a n  s igna lga  m o s
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ra v is h d a  o ‘z g a r a d i. E le k t r o m e x a n ik  y o z u v  tu r la r id a n  b i n  —  

plastinkalarga yo zis h d ir. Y o z u v  ja ra yo n id a  plastinkalaiga y o zila d ig a n  

s ig n a lla m in g  s h a k lig a  m o s  ra v is h d a  k ic h ik  a r iq c h a la r  k e sila d i. 

E le k tro m e x a n ik  y o z u v  to v u s h  ch a to ta si s ig n a lla rin i y u q o r i  sifatda 

y o z is h n i ta ’ m in la y d i.  B u  u s u ln in g  k a m c h ilig i  y o z ilg a n  s ig n a lla m i 

o ‘c h ir ib  v a  m e x a n ik  m o n ta j q ilib  b o ‘ lm a s lig id ir.

F o to g ra f ik  y o z u v d a  y o z ila d ig a n  s ign a lga  m o s  u n in g  fo to g ra fik  

tasviri ya ra tila d i. B u  u s u ld a  y o z ilg a n d a  a x b o ro t z ic h lig in in g  y u q o r i  

v a  sifa tli b o ‘ lis h ig a  e r is h ila d i, a m m o  s ig n a l y o z ilg a n  e le m e n tn in g  

fo to x im ik  ish la n ish i b u  u s u ln in g  k e n g  q o ‘lla n ilis h in i c h e k la y d i.

M a g n i t  y o z u v i ,  y u q o r id a  b a y o n  e tilg a n  u s u lla rd a n  fa rq li  

ra v is h d a , ra d io e s h ittir is h d a  va k u n d a lik  h a y o td a  o ‘z in in g  b ir  q a to r  

a fz a llik la ri tu fa y li k e n g  q o ‘ l la n ilm o q d a . B u la rg a : s ign a l y o z ilg a n  

m a g n it  ta s m a s in in g  q a y ta  is h la n m a s lig i, m o n ta j q ilish  im k o n iy a t i  

b o r lig i,  k o ‘p  m a ro ta b a  o v o z  e s h itt ir ilis h i, n u sx a  k o ‘c h ir i l is h i  v a  

b o s h q a la r. M a g n it  o v o z  y o z is h -e s h itt ir is h  q u rilm a s in in g  u m u m i y  

sxem asi 3 .1 2 -ra s m d a  k o ‘rsatilgan.

3.12-rasm. Magnitofonnig struktura sxemasi:
Fr F2—magnit tasmalari g'altagi; YT— yozuv tasmasi; YCHG— yuqori 

chastotali generator; 0  ‘A'-o‘chirish kallagi; YK— yozuv kallagi; 
EK— eshittirish kallagi; A/-modulator; £>-detektor; Pi HK— past 

chastotali kuchaytirgich; YCHK— yuqori chastotali kuchavtirgich.
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3 .9 .2 .  M a g n it  k a lla k la ri. M a g n it  k a lla g in in g  

sta tik  m a yd o n i

M a g n it  k a lla k la r i ish la sh  p r in s ip i  b o 'y ic h a  e le k tr o m a g n it  

0 ‘ z g a rtg ic h la rd ir . Y o z u v  k a lla g i e le k tr  s ig n a lla rin i e le k tro m a g n it  

k u c h la n is h la r ig a  o 'z g a r t ira d i  v a  m a g n it  ta s m a la ri e le k tro m a g n it  

m a y d o n i  t a ’s irid a  m a g n it la n a d i. E s h it t ir is h  k a lla k la ri m a g n it  

ta s m a s id a g i q o ld iq  m a g n it  k u c h la n is h in i E Y K  ga o 'z g a r t ira d i. 

0 ‘c h ir is h  k a lla g i esa e le k tr  k u c h la n is h in i o ‘ c h ir u v c h i  m a g n it  

m a y d o n ig a  o 'z g a r t ira d i. M a g n it  k a lla k la ri k o n s tru k tiv  tu z ilis h i 

jih a tid a n  fa rq la n m a y d i.

H a r  q a n d a y  m a g n it  k a lla g in in g  asosi u n in g  o ‘z a g id ir , u  k a lla k  

c h o ‘ lg ‘ a m la r id a n  o q a y o t g a n  to k  h o s il q i lg a n  m a g n it  o q i m in i  

o ‘ t k a z u v c h i  v a z if a s in i  b a ja ra d i. 0 ‘ z a k  m a t e r ia l la r i  s ifa tid a  

p e rm e llo y , a lfe n o l h a m d a  y u q o ri o ‘tk a z u v c h a n  fe rritla r ish la tila d i. 

K a lla k d a g i  u y u r m a  to k  y o 'q o l is h la r in i  k a m a y t ir is h  m a q s a d id a  

m e ta ll o ‘z a k la r  0 ,1  — 0 ,2  m m  q a lin lik d a g i a lo h id a  p la s tin k a la rd a n  

y ig ‘ iladi. M a g n it  o q im in i o ktk a zu vc h i o 'z a k  ikki ye rd a  u zilg a n  (3 .1 3 - 

ra s m ) b o M ib , is h c h i t irq is h  I T  va  q o ‘s h im c h a  t irq is h la r  —  Q T  

deb ataladi.

h a r b ir  d o m e n n in g  (e le m e n t n in g )  is h c h i t irq is h  o ld id a n  q is q a  

va q td a  o ’tis h i tu fa y li k a lla k  m a g n it  m a y d o n i o ‘z g a rib  u lg u r m a y d i 

va m o m e n t ,  s ta tik , y a 'n i  va q t b o 'y ic h a  o ‘z g a rm a s  d e b  q a b u l 

q ilin a d i.

O d a td a , ish c h i tirq is h  1 + 2  m k m  

ni ta sh kil e ta d i. M a g n it  tasm asi ish ch i 

t i r q is h  y o n i d a n  o ‘ t g a n d a ,  y o z u v  

k a l l a g i g a  b e r i l a y o t g a n  s ig n a lg a  

p ro p o rs io n a l m a g n itla n a d i.

(> ' QT 0

3.13-rasm. Yozuv 
magnit kallagi.

Q o ‘s h im c h a  tirq is h  fa qa t y o z u v  

k a lla k la r id a  b o ‘ lib ,  u  o ‘z a k n i  m a g n it  

o q im i to ‘y in is h id a n  saqlaydi. Q o ‘s h im - 

c h a  t irq is h  k e n g lig i t a x m in a n  3 0 + 4 0  

m k m  n i ta s h k il e ta d i. Is h c h i t i r q is h -  

n in g  k ic h ik lig i  va  y o z u v  te z lig in in g  

n isb a ta n  k a tta lig i, y o z u v  ta s m a s id a g i



3.14-rasm. Kallakning sialik 
magnit mavdoni.

3 .1 4 -r a s m d a n  k o 'r in ib  

tu rib d ik i, k a lla k n in g  ishchi 

t irq is h i tu b id a  k u c h la n is h  

ch iziq la ri b ir -b ir ig a  parallel, 

y o n l a r i d a  b o ' r t t i r i l g a n  

f o y d a l i  m a g n i t  o q i m i  

ta rq a lish i h osil b o ‘ ladi.

T i r q i s h  b u r c h a g id a n  

u z o q la s h g a n  sa ri k u c h 

la n is h  c h i z i q l a r i  y a r im  

d o ira  shaklida  b o 'la d i.

A y t a y l ik ,  is h c h i tirq is h

1 m k m  b oM ga n k e n g lik n i 

tasm a 19 sm /s tezlikda 5 m ks da o ‘tadi. B u n d a n  tashqari, b irin c h id a n , 

k a lla k n in g  ishchi yu za si c h e k s iz u z u n lik k a  ega, ik k in c h id a n , kallak 

o ‘z a g in in g  m a g n it o ‘ tk a z u v c h a n lig in i  c h e k s iz  d e b  q a b u l q ila m iz . 

S h u la m i inobatga o lgan h o ld a  q u y id a g i xulosalarç>a kelish m u m k in :

—  ish c h i  t i rq ish tu b id a  k u c h la n ish  c h iz iq l a ri b i r -b iriga  p a ra lle l 

h o ld a  tarqaladi;

—  tirq is h  c h e k k a la rid a  k u c h la n is h  c h iz iq la r i  b o ‘rt ib , fo y d a li 

( is h c h i )  o q im  y o y in i  ta s h k il e ta d i;

—  k u c h la n is h  c h iz iq la r i  t ir q is h  c h e k k a la r id a n  u z o q la s h g a n  

sa ri is h c h i  y u z a s ig a  n o r m a l  tu ta s h g a n  y a r im  d o ir a  s h a k lid a  

b o M a d i;

—  p o te n s ia li n o lg a  te n g  c h iz iq  ( 0 0 '  ) t irq is h n in g  m a rk a z id a n  

o ‘ta d i;

—  k u c h la n is h  c h iz iq la r i  z ic h lig ig a  b o g ‘ liq  b oM ga n  m a y d o n  

k u c h la n is h i kallak y u za s id a n  u zo q la s h g a n  sari p a sayadi.

O l ib  b o rilg a n  iz la n is h  va  h is o b la r  s h u n i k o ‘ rs a ta d ik i, ta sm a g a  

y o z is h  ja r a y o n in i  a m a lg a  o s h ira d ig a n  m a y d o n  k u c h la n is h i k o ‘p  

j ih a td a n  tirq is h  b u rc h a g i ra d iu s i va  k a lla k  b ila n  ta s m a  o ra lig ‘ iga 

b o g ‘ liq . 3.15-/7 ra s m d a  m a y d o n  k u c h la n is h la ri n isbati m o d u lin in g  

tirq is h  b u rc h a g i ra d iu sig a  b ogM iq lig i k o ‘ rsatilgan.

R a s m d a n  k o 'r in ib  tu r ib d ik i, m a y d o n  k u c h la n is h i m a k s im u m i 

t irq is h  c h e g a ra la r i y u q o r is id a  jo y la s h g a n . B u  m a k s im u m  k u c h 

la n is h  t irq is h  b u r c h a g i  ra d iu s i o s h g a n  s a ri p a s a y ib  b o r a d i.



M a y d o n  k u c h la n is h in in g  ta s m a  v a  k a lla k  o r a l ig ‘ ig a  b o g ‘ l iq l ig i

3 .1 5 -6  ra s m d a  k o ‘ rs a tilg a n .

3.15-rasm. Kallak magnit maydoni: 
a — tirqish burchagiga bog'liqlik; b -  tasma va kallak oralig‘iga

bog‘liqlik.

3 . 15-¿> ra s m d a n  k o ‘ r in ib  t u r ib d ik i ,  ta s m a  b i la n  k a lla k  o r a lig ‘ i 

o s h g a n  sa ri ik k i o ‘ rk a c h li  e g ri c h iz iq  b i r  o ‘ rk a c h li  e g ri c h iz iq  

k o ‘rinishiga aylanadi. B u  h ola t kallak ishchi yu za sin i yetariicha  ishlash 

im k o n iya ti y o ‘qligidan dalolat beradi. M a y d o n  kuchlanishlari m o d u lin i 

ik k i  —  v e r t ik a l  ( H v)  v a  g o r iz o n t a l  ( H )  ta r k ib la r g a  a jra t is h  

m u m k i n .

3.16-rasm. Kuchlanish maydonining gorizontal (Hx) va vertikal (Hy)
tarkiblari grafigi.
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B u  ta rk ib la r  q u y id a g ic h a  a n iq la n a d i:

__ Но x + S  x - S  Hx = —  arctg--------- arctg-------
*  L у  у  J ’

(3 .8 )

( 3 .9 )

b u  y e rd a , H 0— is h c h i t irq is h  tu b id a g i k u c h la n is h .

3 .9 .3 .  F e rro m a g n itla rn in g  m a g n itla n ish  ja ra y o n i

M a g n itla n m a g a n  h o la td a  d o m e n la m in g  m a g n itla n is h  v e k to rla ri 

ix t iy o r iy  jo y la s h g a n lig ig a  sabab, y ig ‘ in d i  m o m e n t i  n o lg a  te n g . 

D o m e n g a  k ic h ik  m a g n it  m a y d o n i ta ’s ir  etsa, u n in g  m a g n it la n is h i 

a s ta -s e k in  m a y d o n  y o ‘ n a lis h ig a  m o s la s h a  b o ra d i. B u  y o ‘n a lis h  

m a g n it  m a y d o n i o 'c h ir il is h i b ila n  y o ‘q o lib  q o la d i.

B u  h o la t m a g n itla n is h  egri c h iz ig ‘in in g  oa q is m ig a  to ‘g ‘ ri k e lib , 

qaytariluvchan siljish uchasíkasi d e b  ata la d i. K e y in c h a ü k  ta sh q i 

m a y d o n  k u c h in i  o sh irs a k , d o m e n n in g  m a g n it la n is h i k u c h a y a d i, 

b u  ab b o ‘la giga  t o ‘g ‘ ri k e lib , qaytarilmas siljish uchasíkasi d e y ila d i, 

c h u n k i  ta sh q i m a y d o n n in g  o ‘c h ir ilis h i d o m e n n in g  asi h o la tin i 

tik la m a yd i.

A g a r d a  ta sh q i k u c h la n is h  bv  q is m ig a  y e tg u n c h a  o s h irils a , u  

h o ld a  d o m e n n in g  m a gn itla n is h  y o ‘n a lish i m a y d o n  y o ‘nalishi to m o n  

b u rila d i. B u  b o ‘ lak  qaytarilmas burilish uchasíkasi d e y ila d i. K e y in -  

c h a lik  d o m e n la m in g  t o ‘y in is h  h o la ti  y u z  b e ra d i ( H t, I t) ,  oa bvg 
c h iz ig ‘ i boshlang‘ich magniílanish egri chizig(i  d e y ila d i, u n g a  katta 

egrilik  va  boshla n g‘ ich  q is m id a  k ic h ik  q iy a lik  xosdir. T a s h q i m a y d o n

egri c h iz iq n i  h o sil q ila d i —  b u  tu tash  

3 .1 7-rasm. Magnitlanish c h iz iq  gisíerezis sirtmogH  d e y ila d i

t a ’ s i r i n i  b u t u n la y  o lg a n i m iz d a ,  

d o m e n  I r q iy m a t g a  m a g n it la n a d i,  

b u  qoldiq magnitlanish  d e b  a ta la d i. 

H c —  k o e rs it iv  k u c h .

H
M a g n it la n is h n i  q a ra m a -q a rs h i  

y o ‘n a lis h d a  h a m  bajarish  m u m k in ,  

d o m e n la m in g , m a g n itla n is h i tutash

egri ch izig 'i. ( 3 .1 7 - r a s m ) .
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3 . 9 . 4 .  P r e y s a x  m o d e l i

P re ysa x  m o d e lid a  d o m e n  asosida f e rro m a g n it la m in g  s tru k tu ra  

tu z ilis h i n a za rd a  tu tilib , u n g a  k o ‘ ra, h a r b i r  d o m e n  ta rm o q b u rc h a k  

s h a k lid a g i s h a x siy  g iste re zis  s ir tm o g ‘ iga ega. S i r t m o q  k o o rd in a ta  

o ‘q ig a  n is b a ta n  n o s im m e tr ik  b o ‘ lib , u  d o m e n la m in g  o ‘z a ro  ta ’siri 

n a tija s id a  v u ju d g a  k e lg a n  H i q iy m a tg a  

teng siljishga ega. A lo h id a  d o me n l a mi n g —

H i va  H c q iy m a t la r i  ta s h q i k u c h la n is h

m a y d o n i - va  fe?r o m a g n it  j is m la r n in g ----------— -  - t

h o l a t i g a  b o g ‘ l i q  e m a s .  Q a y t a н

m a g n itla n ish  tashqi k u c h la n is h  m a y d o n i

q iy m a ti H + H . d a n  o s h g a n d a g in a s o d ir  ~  , ,

b o ‘ la d i H . » H ¡. 3.18- rasm. Preysax
P re ysa x  m o d e li  f e rro m a g n it  j i s m -  nazariyasi bo’yicha gisterezis 

la m in g  statistik  h o la t in i  h is o b g a  o la d i, sirtmog'i.
u n g a  m o s  h o ld a  h a r  b ir  m a te ria l u c h u n  tu rli  H ¡ va  H c q iy m a tla ig a  

ega ta q s im la n g a n  za rra c h a la r  m a v ju d .

3 .9 .5 . “ Id e a l”  m a gn itla n ish

M a g n it  y o z u v in in g  b u  u su lid a  m a g n it tasm asiga b ir  v a q tn in g  

o ‘z id a  o ‘zg a ru v c h a n  ( H . )  va  o ‘zga rm a s ( H J  k u c h la n is h la r m a y d o n i 

ta ’s ire ta d i. 0 ‘ z g a ru v c h a n  k u c h la n is h  m a y d o n i sathi, 3 .1 9 -ra s m d a  

k o ‘ rsatilganidek, asta k a m a ytirib  borila d i.
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M a g n it la n is h  ja r a y o n id a  f e r r o m a g n it  b i r  n e c h a  m a r o ta b a  

q a y t a  m a g n i t l a n a d i .  F e r r o m a g n i t g a  t u r l i  q i y m a t l a r d a  

o ‘ z g a r u v c h a n  ( H . )  m a y d o n  ta ’s i r e t ib ,  o ‘c h ir g a n im iz d a n  s o ‘ n g  

b o s h la n g 'ic h  m a g n it la n is h  e g ri c h i z i g ‘ i s e z i la r l i  r o s t la n g a n i  

k o kr i n a d i  ( 3 . 2 0 - я  r a s m ).

3.20-rasm. Ir ning N va N ga bog'liqligi.

H ,  q iy m a t in in g  b u n d a n  k e y in  o s h ir i l is h id a  m a k s im a l q o ld iq  

m a g n it la n is h  s a th i I r q a n d a y d ir  H - Cl a q iy m a t ig a  in t i la d i  v a  

k e y i n c h a l i k  H  n i n g  o s h is h i  l r q i y m a t ig a  t a ’ s ir  e t m a y d i  

( 3 . 2 0 - 6  r a s m ).

3 .9 .6 .  Q o ‘ sh im ch a  y u q o ri ch a sto ta li m a gn itla sh  

b ilan  yo zis h

M a g n i t  y o z u v i n in g  b u  u s u lid a  y o z u v  k a lla g ig a  s ig n a l b i la n  

b a r o b a r  6 0 + 7 0  к Г ц  y u q o r i  c h a s to ta li  m a g n it la s h  to k i b e r ila d i .  

N a t i ja d a  ta s m a d a g i h a r  b i r  d o m e n  y o z is h  ja r a y o n id a  b ir  n e c h a  

m a ro ta b a  q a y ta  m a g n it la n a d i.  F o y d a l i  s ig n a l c h a s to ta s i y u q o r i  

c h a s to ta li s ig n a ld a n  5 — 10 m a rta  k ic h ik  b o ‘ lg a n i s a b a b li, fo y d a li  

s ig n a ln in g  k u c h la n is h  m a y d o n i  k v a z is ta tis t ik  m a g n it  y o z u v i n i  

k v a z iid e a l d e b  h is o b la s h  m u m k in .  Q o ‘s h im c h a  y u q o r i  c h a s to ta li 

m a g n it la n is h n in g  idéa l m a g n it la n is h d a n  fa rq i, b u  u su ld a g i q o ld iq  

m a g n it la n is h  Q Y C H  t o k i  o s h g a n  s a r i  c h e g a r a  q i y m a t g a  

in t i lm a y d i ,  a k s in c h a , q o ld iq  m a g n it la n is h  e g ri c h i z i g i  absissa 

o ‘q ig a  y a q in la s h a  b o ra d i.



3.2l-rasm . QYCHM kuchlanish maydoni.

R a s m d a n  k o ‘ r in ib  t u r ib d ik i ,  q o ‘ s h im c h a  y u q o r i  c h a s to ta li 

m agnitlash  q o ld iq  m a g n it m a y d o n i ya q q o l ifodalangan m a k s im u m g a  

ega. T a b i iy k i ,  q o ld iq  q o ‘s h im c h a  y u q o r i  chastotali m a g n it  m a y d o n i 

m a k s im u m  b o ‘lg a n d a , qa yta  eshittirish  signal sathi h a m  m a k s im u m  

qiymatga e g a b o la d l

Q a y ta  e sh ittirish  m a k s im a l b o ‘lg a n d a g i q o ‘s h im c h a  m a g n itla sh  

q iy m a ti optimal magnitlash d e b  ataladi. A g a rd a  Q Y C H M  ku c h la n is h i 

o p tim a l q iy m a tid a n  oshsa y o k i kam aysa, qayta  eshittirish k u c h la n is h i 

sezilarli p a sa ya d i.

G o lla n d iy a lik o lim V e s tm a y z e  1 9 5 3 -y ild a  s h u n d a y g ‘o y a n iilg a r i 

s u rd ik i, u n g a  k o ‘ ra  q a y ta  e s h itt ir is h  k u c h la n is h  y u q o r i  ch a s to ta  

m a g n it m a y d o n ig a  b o g ‘liq . M a g n it  tasm asi b u  g ‘oyaga b in o a n  H qychm 

“ k r it ik ”  q iy m a tg a  ega b o ‘ lg a n  y e rd a  m a g n it la n a d i.

3 .9 .7 .  K r i t ik  zo n a  tu shu n cha si

H, H

b)

3.22- rasm. H qychm m aydon kuchlanishining kritik qiym ati.
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K r i t ik  z o n a  ( K Z )  c h e k la n g a n  u z u n lik k a  ega v a  u n in g  q iy m a t i,  

s h a k li m a g n it la n is h  to k ig a , m a g n it  ta s m a s in in g  is h c h i q a tla m ig a , 

q is m a n  y o z u v  k a lla g in in g  is h c h i tirq is h i k e n g lig ig a  b o g ‘ liq .

3.23-rasm. H qychm ning turli qiym atlarida “ kritik zona” shakli.

O p t im a l  q o ‘s h im c h a  m a g n itla n is h d a  K Z  m a g n it  tasm asi ish ch i 

q a t la m in i  t o ‘ la  kesib  o ‘ ta d i ( 3 .2 3 -a  r a s m ), n a tija d a  q a t la m  t o ‘ la  

ishlatiladi.

Q o ‘s h im c h a  m a g n itla n is h  o p tim a l q iy m a td a n  k ic h ik  b o ‘lga n da  

K Z  ishchi q a tla m n i q is m a n  kesib o ‘ta d i (Z J h -b  ra s m ), h u n d a  is h c h i 

q a tla m  t o ‘la  is h la tilm a y d i va  q a yta  eshittirish  signal k u c h i pasayadi. 

M a g n it la n is h  o p t im a l q iy m a t d a n  k a tta  b o ‘ lg a n d a , K Z  ta ’ s ir  

m a y d o n i o sha di (3 .2 3 - d  ra s m ), natijada y o z u v  ja ra y o n in in g  a n iq lig i 

y o ‘q o la d i.

3 .9 .8 . O v o z n i  q a y ta  e shittirish  ja ra y o n i

O v o z n i  yo zish  ja ra y o n id a  m a g n it tasm asida q o ld iq  m a g n it o q im i 

h o s il b o ‘ l ib ,  u n in g  m iq d o r i  (6 ,2 5  m m  ta s m a  u c h u n )  t a x m in a n

2 h B6 n i ta sh k il e ta d i. Q a y t a  o v o z  e s h ittiris h d a  m a g n it  o q im in in g  

b ir  q is m i e sh ittirish  k a lla g i o ‘z a g id a n  o ‘ tib , u n in g  c h o ‘ lg ‘a m la rid a  

fo y d a li s ig n a lg a  p ro p o rs io n a l e le k tr  y u r it u v c h i  k u c h  h o s il q ila d i. 

Q a y t a  o v o z  e s h it t ir is h  k u c h s iz  m a g n it  m a y d o n la r d a  a m a lg a  

oshadi.

E s h ittir is h  k a lla gi c h o ‘ lg ‘a m la rid a n  o ‘ta y o tg a n  m a g n it  o q im in i  

q u y id a g i ifo d a  o rq a li a n iq la s h  m u m k in :

a+d «

<t>Ax ) =  J ¡ ( x - x , y ) H x( x , y )d x d y  (3 iO)
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b u n d a : H x (5c,y) -  e s h ittir is h  k a lla g i s e z g ir lig in in g  fu n k s iy a s i; a -  
k a lla k  v a  ta s m a  o ra sida gi m a so fa ; ta s m a n in g  is h c h i q a lin lig i.

H x(x ,jO  fu n k s iy a  e s h ittiris h  tra k t in in g  m a g n it  o q im ig a  im p u ls  

r e a k s i y a s i n i ,  y a ’ n i  t a s m a  v a  k a l l a k  o r a s i d a g i  m a g n i t  

o ‘tk a z u v c h a n lig in in g  ta q s im o tin i k o ‘rsatadi v a  k a lla k  ta s m a n in g  

m a g n it la n g a n lig in i k a lla k  o ‘za g id a g i o q im  b ila n  b o g ‘ la y d i.

X  v a  Z  y o ‘ n a lis h la ri b o ‘y ic h a  o ‘za g i c h e k s iz  k a tta  va  c h e k s iz  

o ‘tk a z u v c h a n  id e a l k a lla k  u c h u n  e s h itt ir is h  k a lla g i s e z g ir lig i 

funksiyasi q u y id a g ic h a  ifo d a la n a d i:

b u n d a  H o —  k a lla k  t irq is h i m a rk a z id a g i m a y d o n  k u c h la n is h i, 

o ‘zg a rm a s  q iy m a t

3 .1 0 -v a  3 .1 1 -la m i 3 .1 2 -fo rm u la g a  q o ‘y ilib , eshittirish kallagidan 

o ‘ta yo tga n  m a g n it o q im i q u y id a g ic h a  ifo d a la n a d i:

A g a r  k a lla k  tirq is h i ta sm a  va  k a lla k  o ra lig 'i  (k o n ta k t ).  h a m d a  

is h c h i q a t la m  q a lin lig id a n  k ic h ik  boM sa, u n d a  q a tla m  v a  k o n ta k t 

y o ‘q o lis h la ri u stu n  k e la d i.

x - S
У

( 3 . 1 1 )

/(х)=/ cos(2^x/.^ (3 .1 2 )

(3 .1 3 )

(3 .1 4 )

K a = e~2mU -  k o n ta k t y o ‘q o lis h la r i k o e ffits iy e n ti.

1 — e~l1tdix
-q a t l a m  y o 'q o lis h la r i  k o e fTits iye n ti. ( 3 . 16 )

(3 .1 5 )
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X
3.24-rasm. K . K.r K(| grafiklari va ularning umumiy tavsifnomasi.

3.25-rasm. K d tirqish yo'qolishi grafigi.

3 .9 .9 . M ik ro f o n li  ste re ofonik  ra d io e s h ittiris h

Stereoeffekt ikkita o m ild a n  iborat. C h a p  va o ‘n g  q u lo q q a  ke luvch i 

s ig n a lla m in g  tu r li  v a q ti va  b u  s ig n a lla m in g  tu r lic h a  ja d a llig i.  B i r  

qarashda b u  ikki o m il to ‘ la A B  tiz im id a  a m a lg a  osh irila d iga n d e k , b u  

t iz im d a  b ir  x il tavsifli A  va  B  m ik ro f o n la r  x o n a n in g  ik k i to m o n ig a  

s im m e trik  o ‘m a tila d i (3 .2 6 -r a s m ). M ik r o f o n  c h iq is h id a g i s ig n a lla r 

a lo h id a  ka n a lla r o rq a li x o n a d a g i tin g lo v c h ig a  n isbatan c h a p  va o ‘ n g  

to m o n d a  jo y la sh g a n  ra d io k a m a y la ig a  keladi.

S te re o fo n ik  effekt to v u s h  m a n b a y ig a  y a q in  tu rg a n  m ik r o f o n  

q a b u l q ilg a n  to v u s h  sathi sh u  to v u s h n i q a b u l q ilg a n  ik k in c h i 

m ik r o f o n  s a th id a n  k a tta lig i h a m d a  v a q t b o ‘y ic h a  o ‘z is h i h is o b ig a  

erish ila d i.
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3.26-rasm. AB mikrofonli tizim.

B u  s a th la r n isba ti v a  v a q t siljish i Stereoeffekt z o n a s id a  t u ru v c h i  

t in g lo v c h ila r  u c h u n  ra d io k a m a y la r  o rq a li e s h itt iru v c h i to v u s h la rd a  

h a m  m o s  ra v is h d a  sa q la n a d i. R a d io k a m a y la r  y a q in id a  b u  z o n a  

r a d io k a m a y la r  o ‘q i  o ld id a  m u ja s s a m la n a d i v a  u n d a n  u zo q la s h g a n  

sari k e n g a y a  b o ra d i. M ik r o f o n la r  o ‘ rta sidag i to v u s h  m a n b a y in in g  

siljishi n a tija s id a  m ik ro f o n la r  q a b u l q ila y o tg a n  s a th la r n isb a ti v a  

t o v u s h la m in g  v a q t siljishi h a m  o ‘zg a ra d i.

S h u n g a  m o s  ra v is h d a  t o v u s h la m i tin g la s h  x o n a la r id a  q a y ta  

e shittirish  s h a ro itla ri h a m  o 'z g a ra d i. E s h itis h  a ’zosiga  b u  k a m a y la r  

o ‘ rtasidagi m a v h u m  m a n b a n in g  siljish id e k  tu y u la d i.

A B  s te re o fo n ik  t iz im in in g  a sosiy  k a m c h ilig i  s h u n d a k i, ik k ita  

s te re o fo n ik  s ig n a lla m in g  y ig ‘ in d is i m o n o f o n ik  e s h itt ir is h d a  t o ‘ la  

m o s la s h m a y d i. A m m o  k o ‘r in ib  tu rib d ik i, A  v a  B  m ik ro fo n la r i q a b u l 

q ilg a n  s ig n a lla m i q o ‘s h g a n d a  c h a s to ta  b u z ilis h la r i b o ‘ lis h i s h a rt, 

b u  b u z ilis h la r  to vu s h  m a n b a yid a n  m ik ro fo n la ig a c h a  b o ‘ lg a n  m asofa 

farqi va  interferensiya effekti b ila n  b o g ‘liq . M a s o fa  farqi faza  siljishini 

180° g a c h a  b u ris h i m u m k in . B u n d a  m o n o f o n ik  signalda  s h u  to v u s h  

cha stota si u m u m a n  b o ‘ lm a y d i.
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In t e r fe re n s iy a  e ffe k tla rin i y o ‘ q o t is h  u c h u n  q o ‘s h m a  m i k -  

r o f o n la r  t i z i m i  is h la b  c h iq ilg a n , u la r d a  Stere oe ffe kt s ig n a lla r  

s a th in in g  fa rq i h isobiga  shakllanadi. B u n d a y  tiz im la rd a  m ik ro fo n la r  

t u r l i  v a  t u r l ic h a  b e lg ila n g a n  y o ‘ n a lis h  d ia g r a m m a la r ig a  e ga  

b o ‘ lis h la r i k e ra k .

X Y  t iz im id a  ik k ita  b ir  x il ta vs ifli v a  y o ‘n a lg a n lik  d ia g ra m m a s i 

s a k k iz s im o n  m ik r o f o n  b ir  n u q ta d a  s h u n d a y  jo y la s h g a n k i, u la m in g  

y o ‘n a lg a n lik  d ia g ra m m a s i o ‘q la ri 90° n i  ta sh k il etadi. M ik r o f o n la r  

c h a p - o ‘ n g  k a n a l  r a d io k a r n a y la r  b i la n  b o g ‘ la n g a n . B u n d a  

s te re o fo n ik  effekt m ik ro f o n la m in g  to v u s h  m a n b a y id a n  k e la y o tg a n  

to v u s h  t o ‘ lq in la r ig a  tu r lic h a  s e zg irlig i h is o b ig a  b o ‘ ladi.

X Y  t i z i m i  A B  t iz im ig a  q a ra g a n d a  a n c h a  m o s la s h u v c h a n ro q , 

a m m o  s a h n a  m a r k a z id a  j o y la s h g a n  t o v u s h  m a n b a la r i  b i r  

m u n c h a  b a la n d  to v u s h g a  ega v a  m o n o f o n ik  e s h itt ir is h la rd a  u la r  

t in g lo v c h ila rg a  y a q in r o q  jo y la s h g a n d e k  tu y u la d i. X Y  t i z i m i  s a h - 

n a d a  q o ‘z g ‘a lm a y d ig a n  i j r o c h i la m i  y o z is h d a  q o ‘ l la n ila d i, s a h n a  

m a r k a z id a g i  i j r o c h i l a r  e sa , m i k r o f o n d a n  u z o q r o q d a  j o y -  

la s h t ir i la d i.

3.27-rasm. XY mikrofonli tizimi.

T o v u s h n i  M S  u s u lid a  u z a tis h d a  m ik r o f o n la r  X Y  u s u lid a g id e k  

s a h n a  m a rk a z id a  jo y la s h tir ila d i. B ir o q ,  b u  h o ld a  m ik ro f o n la rd a n  

bittasi y o ‘n a ltirilm a g a n , ik k in ch is i y o ‘n a ltirilg a n  b o ‘lib , y o ‘n a lg a n lik  

d ia g ra m m a s i s a k k izs im o n  sh a k ld a  b o ‘ la d i.
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d)

3.28-rasm. M S  m ikrofonli tizim i.

M ik r o f o n la r  c h iq is h id a g i k u c h la n is h la r n in g  to v u s h  k e lis h  

b u rch a g ig a  b o ‘ lgan b o g ‘ liq lig i 3 .2 8 -6  ra s m d a  k o ‘ rsatilgan. M  ka nal 

m ik ro f o n i  k u c h la n is h i d o im o  o ‘z g a rm a s , S k a n a li m ik r o f o n i  

c h iq is h d a  esa, k u c h la n is h  to v u s h  k a n a li y o ‘ n a lis h i — 9 0  va  + 9 0  

b o ‘ lganda m a k sim a l q iym a tg a  ega.

T o v u s h la r n i  q a y ta  e s h itt ir is h d a  c h a p  ra d io k a rn a y g a  ik k a la  

m ik ro fo n d a n  y ig ‘ in d i k u c h la n is h la r, o ‘n g  ra d io k a rn a yg a  esa a y irm a  

k u c h la n is h la r be rila d i. C h a p  va  o ‘ng  k anal ste re ofonik  s ig n a lla m in g  

b o ‘ l in is h i  q o ‘ s h m a -a y i r m a  o ‘ z g a r t ir g ic h  y o r d a m id a  a m a lg a  

oshiriladi. Q o ‘s h m a -a y irm a  o ‘zg a rtiig ic h n in g  ishlashi 3 .2 8 -d  rasm da 

k o ‘ rsatilgan.

3 .9 .1 0 . S in x ro n  ra d io e sh ittirish

Sinxron radioeshittirish d e b , b ir  n e c h a  ra d io u z a t k ic h la rn in g  

b ir  c h a s to ta d a  is h la b , b i r  x il  d a s tu r u za tis h ig a  a y tila d i. S in x r o n  

ra d io e s h ittir is h  o d a td a  o ‘ rta  t o ‘ lq in  d ia p a z o n id a  o lib  b o r i l ib ,  b i r

82



ch a sto ta  k a n a lid a  ish la yd ig a n  u z a tk ic h la r  soni b ir  n e c h a  o ‘ n g a c h a  

yetadi. E s h ittir is h n in g  b u  tu ri chastota kan allarid a n  b ir  n e ch a  m a rta  

fo y d a la n ilg a n lig i  sa b a b li, s a m a ra d o rlig i y u q o r i ,  c h u n k i  y u q o r i  

c h a s to ta  b o 'y ic h a  ta la b  e tila d ig a n  h im o y a la n is h  n is b a tin i k e sk in  

p a s a y tiris h  v a  u z a tk ic h la m in g  x iz m a t  z o n a s in i o s h iris h  im k o n in i  

b e ra di.

S i n x r o n  ra d io e s h it t ir is h  t a r m o q la r id a  f a z o v iy  t o ‘ lq in la r d a  

is h la y d ig a n  k a tta  q u v v a tg a  e g a  u z a t k ic h la r d a n  f o y d a la n is h  

m a q s a d g a  m u v o f iq  e m a s, c h u n k i  b u  x a la q it s ta n s iy a la rin in g  y o k i 

b o s h q a  x a la q it m a n b a la r in in g  s ig n a lla ri sathi o s h is h i u la m in g  ish 

re jim ig a  t a ’s ir e ta d i. S in x ro n  e s h ittiris h  u z a tk ic h la r i q u w a t i  o ‘ rta 

va  k a m  q u w a t l i  b o ‘ lg a n d a  ishlash  b a rq a ro rlig i y a x s h iro q  b o M a d i. 

U z a t k i c h l a m i n g  u m u m i y  y i g ‘ in d i  q u w a t i ,  x iz m a t  z o n a s i  

c h e g a ra la rid a  x u d d i s h u n d a y  k u c h la n is h  ya ra ta d ig an  b itta  u za tk ic h  

q u w a t id a n  k a m .

H i s o b -k i t o b la r  s h u n i k o ‘ rs a ta d ik i, 20 к В т  q u v v a tg a  ega 

u z a t k ic h n i  1 к В т  lik k a  a lm a s h tirg a n d a , u la r n in g  s o n in i  4  m a rta  

o s h ir is h  z a r u r  e k a n , a m m o  e n e r g iy a n in g  u m u m i y  s a rf la n is h i

5 m a r ta  k a m a y a d i .  S in x r o n  r a d io e s h it t i r is h la r n in g  iq tis o d iy  

k o ‘ rs a tk ic h la r in i  y a n a  h a m  o s h ir is h  m a q s a d id a  u z a t k ic h la m in g  

s o n i o s h g a n d a , u la m i m a s o fa d a n  b o s h q a ris h g a  o ‘t k a z i la d i .

S in x r o n  r a d io e s h it t ir is h n in g  y a n a  b ir  a fz a llig i u z a t k ic h la r -  

n in g  o ‘ z a r o  z a x ira la n is h i h is o b ig a  is h la s h in in g  y u q o r i  is h o n c h -  

l i l ig i .  B i r  u z a tk ic h  is h d a n  c h iq q a n d a  t in g lo v c h i  s ifa ti b i r o z  

y o m o n la s h s a -d a , ik k in c h i  u z a tk ic h d a n  a x b o ro tn i o la d i. S in x r o n  

r a d io e s h i t t i r is h n in g  k a m c h i l i g i ,  x iz m a t  z o n a s i n i n g  a y r i m  

u c h a s tk a la r id a  q a b u l q ilis h  s ifa tid a  p a s tro q . B u z il is h la r  u z a tk ic h  

m a y d o n la r in in g  o ‘ z a r o  in te rfe re n s iy a s i n a tija s id a  s o d ir  b o M a d i. 

B u n d a  k u c h la n is h  te b ra n is h la r i fa z a la ri fa rq i n a tija s id a  x iz m a t  

m a y d o n in in g  a y r im  jo y la r id a  n a t i ja v iy  k u c h la n is h  j u d a  k ic h ik  

b o M a d i (3 .2 9 -r a s m ) .

In t e r f e r e n s iy a  r a d io q a b u lq i lg ic h d a  s ig n a ln i  s u s a y t ir ib g in a  

q o lm a y ,  b a lk i b u z il is h ig a  h a m  s a b a b c h i b o ‘ la d i. B u  b u z i l is h la r  

s o d ir  boM gan jo y la r  buzilishlar zonasi d e b  ataladi. T o M q in  u z u n lig i  

va  k u c h la n is h la r  n is b a t ig a  q a ra b  b u z i l is h la r  z o n a s i k e n g lig i 

u z a tk ic h la r  o ra lig M n in g  7 d a n  1 5 %  n i ta s h k il e ta d i (3 .2 9 -r a s m d a  

in te rfe re n s iy a  m a s s h ta b d a  k e lt ir i lm a g a n ).
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3.29-rasm. Sinxron radioeshittirishdagi buzilishlar zonasida 
interferensiya ko‘rinishi.

B u  b u z ilis h la r , b u z ilis h la r  z o n a s in in g  istalgan n u q ta s id a  p a y d o  

b o ‘ lis h i m u m k in .  B u z il is h la r  s e zila rli b o 'lg a n d a  q a b u lq ilg ic h n in g  

ta s h q i a n te n n a s id a n  ic h k i (m a g n it )  a n te n n a s ig a  y o k i teskaris i 

o ‘tk a zils a  bas. B u  q a y ta  u la s h d a  b u z i l is h la m in g  y o ‘q o lis h  sa babi 

t u r g ‘ u n  t o ‘ lq i n  m a y d o n la r id a g i  e le k t r  v a  m a g n it  a n t e n n a  

m in i m u m l a r i  n u q ta la r i  m o s  k e lm a y d i. T u i g ‘u n  t o ‘ lq in la r  e le k tr  

t a r k i b i n i n g  m i n i m u m  ( t u g u n )  n u q t a s i  m a g n it  t a r k i b i n i n g  

m a k s im u m  ( d o ‘ n g lik )  n u q ta s ig a  t o ‘g ‘r i  k e la d i. S h u n in g  u c h u n  

h o z ir g i  q a b u lq ilg ic h la rd a  e le k tr  a n te n n a s id a n  m a g n it  a n te n n a s i 

o ‘ tk a z is h  i m k o n i y a t i  b o ‘ ls a , b u n d a y  q a b u lq i lg ic h la r  u c h u n  

b u z i l is h la r  z o n a s i m u t lo q  b o ‘ lm a y d i.  A m m o  u z a t k ic h la m in g  

ish la sh  r e jim in in g  b i r d a n -b i r  s h a rti fa za  s in x ro n lig i  s h a rt id ir .

N u r l a n i s h  f a z a la r i  s i l j ig a n d a  in t e r f e r e n s iy a  b u z i l is h la r i  

m a y d o n  b o ‘y la b  k o ‘ c h ib  y u r a d i .  H o z i r g i  v a q t d a  s in x r o n l ik n i  

y a x s h ila s h  m a q s a d id a  r a d io e s h it t i r is h  s ta n s iy a la r i  e l t u v c h i  

cha stota  te b ra n ish la ri fa za la rin i a v to m a tik  ra vish d a  sozlash  a m a lg a  

o s h ir i la d i. A v to s o z la s h  u c h u n  a n iq  c h a s to ta la r  s ig n a li u z a t i la d i. 

U z a t is h la r  o ‘z g a r m a s  ta r q a t is h la r  ta v s ifi b o ‘ lg a n  k i l o m e t r l i  

t o ‘ lq i n  d ia p a z o n la r id a  o l ib  b o r i la d i .  B u  p r in s ip  3 .3 0 -r a s m d a  

k o ‘ rs a tilg a n .
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B u n d a  U R S  —  a n iq  c h a s to ta  s ig n a lla r in i  u z a t u v c h i  ra d io  

s ta n s iya  A C H Q Q  —  a n iq  c h a s to ta  q a b u lq ilg ic h i. F a z a  d e te k to r i 

( F D )  k iris h ig a  a n iq  ch a s to ta  u z a tu v c h i ra d io s ta n s iya  c h iq is h id a n  

v a  m a h a ll iy  ra d io sta n siya  s in te za to rid a n  cha sto ta  signallari ke la d i. 

F a z a la m i  a v to s o z la s h  t iz im i  ( F A T )  u s h b u  s in x ro n  ta rm o q d a  

is h la y d ig a n  b a r c h a  r a d io e s h it t ir is h  s ta n s iy a la r id a g i c h a s to ta  

s in t e z a to r la r i  fa za si b a r q a r o r l ig in i  t a ’ m in la y d i .  Y e v r o p a d a g i  

u z a tk ic h la r  s in x ro n iza ts iya s i n a m u n a v iy  a n iq  cha sto ta  6 6 ,6  к Г ц  

n u r la t u v c h i  u z a tk ic h  o rq a li  a m a lg a  o s h ir ila d i. B u  c h a s to ta n in g  

n o m in a l q iy m a t id a n  s u tk a lik  o g ‘ish i 0 , 7 - 10 5 Г ц  d a n  o s h m a y d i. 10 

к В т  li u z a tk ic h  t u n u  k u n  is h la y d i.

URS

3.30-rasm. Sinxron radioeshittirishda radioeshittirish 
stansiyalarining fazalarini sinxronizatsiyalash sxemasi.

Ik k i tu rd a g i s in x ro n  ta rm o q la r  q o ‘lla n ila d i: b ir  t o ‘lq in li  v a  k o ‘p  

t o ‘ lq in li .  B i r  t o ‘ lq in l i  t a r m o q la r  b i r  j in s l i  v a  k o m b in a ts iy a la n g a n  

b o ‘ la d i. B i r  t o ‘ lq in Ii  s in x ro n  ta r m o q la r ,  q u w a t la r i  y a q in  y o k i  b i r  

x il  u z a tk ic h la rd a n  ib o ra t b o ‘ lib , a h o lis i k o ‘p  k a tta  r a y o n la m i  

e s h ittiris h  b i la n  t a ’m in la s h d a  q o ‘ l la n ila d i. K o m b in a t s iy a la n g a n  

s in x r o n  t a r m o q  k a tt a  q u v v a t l i  ( 5 0 0 . . .  1 0 0 0  к В т )  t a y a n c h  

ra d io s ta n siya si va  b i r  n e c h a  k u c h s iz  (1 . . .5 0  к В т )  u z a tk ic h la rd a n  

ib o ra t katta  s h a h a rla rd a  m a y d o n  k u c h la n g a n lig in i o s h ir ib , sa no at 

x a la q it la rin i k a m a y t ir is h  u c h u n  q o ‘ lla n ila d i.

K o ‘p  to ‘ lq in li  s in x ro n  ta rm o q la r  a h o lis i k o ‘p  katta m a y d o n la m i 

e s h ittiris h  b i la n  ta ’ m in la s h  u c h u n  q o ‘ lla n ila d i. B u  ta r m o q la rd a
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tu rli  c h a s to ta la rd a  is h la y o tg a n  sta n siya  x iz m a t  zo n a s i s h u n d a y  

jo y la s h tirila d ik i, b ir  chastotada ishlayotgan u za tk ic h n in g  b u zilis h la r 

zo n a s ig a  b o s h q a  c h a s to ta d a  is h la y o tg a n  u z a tk ic h  x iz m a t  q ila d i 

(3 .3 1 -ra s m ).

a) h)

3.31-rasm. Sinxron tarm oqni qurish sxemasi: a — bir toMqinli; 
b -  ko‘p toMqinli.

H o z ir g i  v a q td a  M D H  m a m la k a t la r id a  4 0  ga y a q in  s in x ro n  

eshittirish  ta rm o q la r i ishga tu s h irilg a n  b o ‘ lib , u la rd a  150 d a n  z iy o d  

ra d io e s h ittir is h  sta n s iya la ri b o r .

Nazorat savollari

1. To vu sh  eshittirish tizim ining asosiv vazifasi nimadan iborat?
2. To vu sh  eshittirish elektr kanaliga ta 'rif bering.
3. Tovush eshittirish kanali va tiaktlarining qanday sifat ko'rsatkichlarini 

bilasiz?

4. M ahalliy  ovoz eshittirish markazi struktura sxemasini chizing.
5. To vu sh  yozishning asosiy vazifalarini sanab o kting.

6 . Q anday magnit kanallarini bilasiz?
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7. Kallak magnit m aydonining tirqish burchagiga bo gliq lig i, tasma 

va kallak oralig'iga b ogliq lik  grafigini chi/ing.

8 . Ferrom agnitlarning magnitlanish jarayonini tushuntiring.
9. Prey sax m odclining asosiv g'oyasi nimadan iborat?
10. “ Ideal" magnitlanish jarayonini tushuntiring.
1 1. "K ritik  zon a " tushunchasi nima?
12. D a stu rla rn i b irla m ch i taqsim lash trakti Struktur sxem asini 

chizing va tushuntiring.

13. T V  tasvir va tovush signallari spektirini chizing.

4 -b o b .  T O V U S H  S I G N A L L A R I N I  Q A Y T A  

I S H L A S H

4 .1 .  T o v u s h  e s h it t ir is h  s ig n a lla r in i  q a y ta  is h la s h  

m a s a la la r i  v a  u s u lla r i

K o 'p c h i l i k  h o lla r d a  e s h itt ir is h  k a n a li va  s ig n a li t a v s if n o m a - 

la r in in g  n o m u t a n o s ib l ig i  tu fa y li  k a n a ln in g  a m p lit u d a  c h a s to ta  

ta v s ifn o m a s i ( A C H T )  n i k o rre k s iy a la s h  yoM i b ila n  te k is la s h  

z a ru ra ti t u g ‘ ila d i.

T o v u s h  e s h itt ir is h  s ig n a lin in g  d in a m ik  d ia p a z o n i D . ,  o v o z  

u za tish  k a n a li d in a m ik  d ia p a zo n i D k d a n  b irm u n c h a  katta, D c> D k 

b o ‘ lg a n lig i u c h u n  q o M d a  b o s h q a rila d ig a n  y o k i a v to m a tik  sath 

b o s h q a rg ic h la r i y o r d a m id a  s ign a l s a th la rin i s iq ish  D c < D k y o k i 

c h e g a ra la s h  z a r u r a t i  t u g ‘ i la d i.  K o ‘ p  h o l la r d a  t e le v id e n iy e  

s tu d iy a la m in g  re ve rb e ratsiya  vaqti o p tim a l reverberatsiya v a q tid a n  

a n c h a  k ic h ik .  U n d a n  ta s h q a r i, a d a b iy -d r a m a t i k ,  r a d io  v a  

te leeshittirishlarda  ta q lid  etish, y a ’ n i e sh ittiris h la m i boshq a  o v o z d a  

pastroq y o k i b a la n d ro q  ta k ro rla sh  za ru ra ti tu g kila d i. B u n in g  u c h u n  

k a n a ld a g i a so siy  s ig n a lg a  re v e rb e ra to rd a n  o 'tk a z ilg a n  s ig n a ln i 

q o ‘ s h ib , k a n a ln in g  c h iq is h id a  re v e r b e ra t s iy a  y o k i  o p t i m a l  

reverberatsiya  v a q ti o ‘zg a rtirilg a n  signal o lin a d i.

S h u n d a y  q i l i b ,  o v o z  e s h it t ir is h  e le k t r  k a n a li s x e m a la r i  

y o r d a m id a g i  o ‘ z g a r t ir is h la r d a n  ta s h q a r i,  k a n a l b i la n  s ig n a l 

p a ra m e tr la r in i m o s la s h tiris h  u c h u n  q o ‘s h im c h a  o ‘z g a rt ir is h la r  

k iritis h  z a ru r .



T a ’k id la b  o ‘ t is h  z a r u r k i ,  s ig n a lla m in g  b a r c h a  o ‘z g a r t ir i l is h i  

ka nalga  u la n g a n  m a xsu s m o s la m a la r  y o rd a m id a  a m a lg a  o s h irila d i. 

S ig n a ln i  “ q a y ta  is h la b ”  u n g a  is ta lg a n  ( f o y d a l i  m a ’ n o d a )  tu s  

b e r is h  m u m k i n .

S ig n a lla m in g  a m p lit u d a -c h a s t o t a  ta v s ifn o m a s in i ( A C H T )  

k o r r e k s iy a la s h n in g  k e n g  t a r q a lg a n  u s u l i ,  k o r r e k s iy a lo v c h i  

k o n tu r la r  q o ‘ lla s h d ir . A m p lit u d a -c h a s t o t a  ta v s ifn o m a s ig a  ta ’s ir 

e tis h n in g  y a n a  b o s h q a  u s u li ,  s ig n a l sa th i v a  d in a m ik  d ia p a z o n in i

£ o sh q a ris h d ir .---------------------------------------------------------------------------------------------------------------------

A k u s t ik  s ig n a lla r  m ik r o f o n  y o r d a m id a  e le k tr  s ig n a lla rig a  

o 'z g a r t ir i la d i .  M ik r o f o n  c h iq is h id a g i k u c h la n is h  b i r  n e c h a  m i k -  

ro v o lt n i  ta s h k il e tg a n i u c h u n  u la r  m ik r o f o n  t ra n s f o rm a to r i  v a  

k u c h a y t i ig ic h i  y o r d a m id a  k u c h a y t ir ila d i  v a  m a x s u s  u s u ld a  q a y ta  

ish lanadi.

S ig n a lla m i q a y ta  ishlash d e g a n d a , e s h itt ir is h la m i u y  s h a ro itid a  

t in g la g a n d a  to v u s h  k u c h i  s h u  e s h it t ir is h la m i k o n s e rt  z a lla r id a g i 

t in g la n g a n d a g i to v u s h  k u c h i  q iy m a t la r id a n  k ic h ik  b o ‘ lg a n lig i,  

y a ’ n i s ig n a ln in g  “ a k u s tik  k e la ja g i”  y o ‘ q o lg a n lig i  t u s h u n ila d i.  

S h u la m i  in o b a tg a  o lg a n  h o ld a  e s h itt ir is h  s ig n a lla rig a  o ld in d a n  

k o ‘z la n g a n  m a x s u s  o ‘z g a r t ir is h la r  k ir i t is h  l o z i m k i ,  n a tija d a  

t in g lo v c h id a  y o ‘q o lg a n  “ a k u s tik  k e la ja g i” n i  q a y ta  t ik la s h , j o n l i  

ta a s s u ro t la m i y a ra tis h , c h a s to ta  b u z i l is h la r in i  k o rre k s iy a la s h , 

t e m b r  s a d o la r i r a n g -b a r a n g lig in i  o 'z g a r t ir is h ,  s h o v q in  s a th in i 

p a s a y tir is h , s ig n a lla m in g  d in a m ik  d ia p a z o n in i  y o ‘ l q o ‘y i lg a n  

c h e g a ra g a ch a  siq ish  tu s h u n ila d i.

F o y d a li signal p a ra m e trla ri o ‘zgarishiga b o g ‘ liq  h o ld a  s ig n a lla m i 

q a yta  ish la s h  q u y id a g i tu rla rg a  b o 'l in a d i:  s ig n a l s p e k tri b o ‘y ic h a  

(c h a s to ta li); signal sathi b o ‘y ic h a  (d in a m ik li) ,  s h o v q in  so‘n d iru v c h i 

v a  m a x s u s  ta a s s u ro tla r y a ra tis h .

B u n d a y  q u r i lm a la m in g  a k sa riya t q is m i o v o z  re jis s o ri p u lt id a  

jo y la s h g a n  y o k i  u  b ila n  b o g ‘ liq . B u n d a n  ta s h q a ri, s ig n a lla m i q a yta  

ishlash q u rilm a la ri, y a ’n i sathni a vto m a tik  b o s h q a ig ich la r v a  chastota 

k o rre k to rla ri, a lo q a  ka nallariga  va  ra d io u za tis h  stansiyasining  k iris h  

qism iga o ‘m a tila d i.
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4.2. Signallarni qayta ishlash qurílmalaríning 
klassifíkatsiyalarí

T o v u s h  s ig n a lla rin i q a yta  o ‘zga rtirish  u c h u n  d in a m ik  d ia p a z o n  

va  chastota b o ‘y ic h a  qayta ishlash qu rilm a la ri, s h o vq in  so‘n d iig ic h la r 

h a m d a  m a xsu s effektlar q u rilm a la ri: re ve rb e ratorla r, k e c h ik tiru v c h i 

t iz im la r ,  “ q a tn a s h is h ”  e ffe k ti y a ra tu v c h i f ilt r  —  e k v a la y z e rla r  

q o ‘lla n ila d i.

S ig n a lla m in g  d in a m ik  d ia p a z o n in i  o ‘z g a rt ir is h  b ila n  b o g ‘liq  

b o ‘ lg a n  d i n a m i k  q a y t a  is h la s h ,  s ig n a l  s a t h l a r i n i  q o ‘ ld a  

b o s h q a r i la d ig a n  b o s h q a r g ic h la r  y o k i  a v to m a t  b o s h q a rg ic h la r  

yo rd a m id a  am alga oshiriladi.

S ig n a l s a th la r in i q o ‘ ld a  b o s h q a ris h n in g  z a ru ra t i  s h u n d a k i, 

d in a m ik  d ia p a zo n i 80 d a n  katta qayta ish la n m a g a n  asi eshittirish 

s ig n a lin i d in a m ik  d ia p a z o n i 4 0  a B  b o ‘ lg a n  e le k tr k a n a lid a n  u za tib  

t in g la n is h id ir . D e m a k ,  o v o z  re jissori d in a m ik  d ia p a z o n i  8 0  n E  

b o ‘ lga n  s ig n a ln i b u z ilis h  s o d ir  b o ‘ lm asligi m a q s a d id a  u za tish  k anali 

d in a m ik  d ia p a z o n  q iy m a t ig a c h a , y a ’n i  4 0  ,aE g a c h a  s iq is h i z a ru r .

4 .1 -r a s m d a  u c h  p r in s ip d a  b o s h q a rila d ig a n  s ig n a l d ia g ra m m a s i 

k e lt i r i lg a n ,  a e g r i  c h i z i g ‘ i b o s h q a r i lm a g a n  asi s ig n a l s a th i 

d ia g ra m m a s i. R a s m d a n  k o ‘r in ib  tu r ib d ik i, s ignal sathi m a ’lu m  b ir  

v a q td a  b e lg ila n g a n  m a k s im a l N maks q iy m a t d a n  y u q o r i ,  d e m a k , 

s ig n a ln i b o s h q a ris h  k e ra k .

4 .1-rasm. T u r l i  boshqarishdagi signal sathi diagram m alari.

B i r i n c h i  v a r ia n t  b o ‘y ic h a  ( 4 . 1 -r a s m : 1 ) b o s h q a r i lg a n d a  

s ig n a ln in g  b e lg ila n g a n  q iy m a t id a n  o s h is h id a n  o ld in  o v o z  rejissori 

te z lik  b ila n  so‘n is h  k ir ita d i. B u n d a y  b o s h q a ris h n in g  e stetik  effekti
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past, c h u n k i m u s iq a  p a rtitu ra si b ila n  ta n ish  tin g lo v c h i b u  d a q iq a d a  

to v u s h  s a th i k o 'ta r i l is h i  k e ra k  e k a n lig in i  b i la d i ,  a m m o  b u  r o ‘y  

b e rm a y d i. N a tija d a  signal sathi pasayib  N m k q iy m a tid a n  o s h m a y d i. 

C h u n k i  k ir it i la y o tg a n  s o ‘ n is h  te z lig i a e gri c h iz ig ‘ i o ‘zg a ris h ig a  

m o s . M u s iq a  asari b ila n  ta n is h  b o ‘ lm a g a n  t in g lo v c h i b u n d a y  

b u z ilis h n i s e z m a y d i, a m m o  u n d a  b u  asar h a q id a  n o t o ‘g ‘ ri ta s a w u r  

p a y d o  b o ‘ la d i.

Ik k in c h i  v a ria n td a g i (4 .1 -r a s m : 2 ) b o s h q a ris h d a  o v o z  rejissori 

s ig n a ln in g  q iy a lik  k o kta r ilis h i o ld id a n  N mjk q iy m a t ig a  y e tg u n g a  

q a d a r  a s ia -s e k in  so^nish k ir i ta d i. B u  h u ld a  s ig n a ln in g  k o M a r i l ish 

q iy a lig i  s e z ila rli d a ra ja d a  p a sa y a d i, s h u n in g  u c h u n  ijro  o h a n g la r i 

fa rq la n m a y d ig a n , s o ‘ lg ‘ in  tu y u la d i.

U c h in c h i  va ria n td a g i ( 4 . 1 -ra s m : 3 ) b o s h q a ris h d a  o v o z  rejissori 

signal s a th in in g  partiturasi b o ‘y ic h a  o ‘zga rishn i inobatga o lg a n  h o ld a  

signal s a th in i o ld in d a n  b ir  tekis ta b iiy  o h a n g  sathi k o ‘ta rilish ig a ch a  

p a sa ytira d i.

B u n d a y  b o s h q a rilis h d a  t in g lo v c h id a  ijro  h a q id a  y a x s h iro q  

t a s a w u r  h o s il b o l a d i ,  m u s iq a  asari d in a m ik a s i ta b iiy  o h a n g  

d in a m ik a s ig a  y a q in ro q . D e m a k ,  u c h in c h i  va  a  egri c h iz iq la r  

e k v id is ta n t, y a ’ n i to vu s h  b a la n d lig in in g  k o ‘ tarilish  ta b iiy lig i saqlab 

q o lin g a n .

U z a t is h  k o e ffits iyenti a v to b o s h q a rg ic h la m in g  k iris h d a g i signal 

sathiga b o g ‘ liq  h o ld a  o ‘zgarsa, b u n d a y  b o s h q a rg ic h la r inersion sath 
boshqargichlar d e b  a ta la d i.

H a r  q a n d a y  inersion  a vto b o s h q a ig ic h  ta rk ib id a  ikkita  fu n k sio n a l 

e le m e n t —  asosiy kanal (A K )  va  boshqaruvchi kanal ( B K )  mavjud.
A g a rd a  signa l b o s h q a ru v c h i 

k a n a lg a  4 .2 -r a s m d a  k o ‘ rs a - 

t ilg a n id e k , a sosiy k a n a ln in g  

k ir is h id a n  u za tils a , b u n d a y  

in e r s io n  a v t o b o s h q a r g ic h  

to ‘g ‘ri boshqariluvchi d e b  

a ta la d i. A g a rd a  s ig n a l b o s h 

q a ru v c h i k a n a lga  a sosiy k a 

n a ln in g  c h iq is h id a n  u za tilsa , 

teskari boshqariluvchi d e b  

ataladi.

kir chici

4.2-rasm. Avtomatik sath 
boshqargiehlarining 

u m u m I ash t i ri Iga n sxc masi.
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In e rs io n  a v to b o s h q a rg ic h la r  ish lay b o s h la g a n d a  signal s h a k lin i 

faqat qisqagina т  vaqt o ra lig ‘ ida b u za d i (4 .3 -^ r a s m ),  bu b u zilis h la m i 

b iz  e s h itm a y m iz .

B a ja ra d ig a n  v a z ifa la rig a  q a ra b , in e rs io n  a v to b o s h q a rg ic h la r : 

k v a z im a k s im a l sath c h e g a ra la g ic h , sath a vto s ta b iliza to ri, d in a m ik  

d ia p a z o n  k o m p re s s o rla ri (s iq u v c h i) ,  d in a m ik  d ia p a zo n  e ksp a n d e ri 

(k e n g a y t i r u v c h i ) ,  k o m p a n d e r  s h o v q in  s o ‘ n d ir g ic h ,  b o ‘s a g ‘ a 

s h o v q in  s o ’ n d i r g ic h ,  d i n a m i k  d i a p a z o n n i  m u r a k k a b  q a y ta  

o ‘ z g a rt iru v c h i q u r ilm a la rg a , m a s a la n , ra d io e s h ittir is h  s ig n a lla ri 

balandlig i avtob< 'shq argichla riga  boM inadi.

S a th  c h e g a ra la g ic h  —  b u  a v to b o s h q a rg ic h  b o M ib , k ir is h d a g i 

s ign a l sathi n o m in a l q iy m a t id a n  2 0  д Б  g a c h a  o s h g a n d a , u n in g  

u za tis h  k o e fT iK iy e n ti s h u n d a y  o ‘z g a ra d ik i, n a tija d a  c h iq is h d a g i 

s ig n a ln in g  s;ithi a m a ld a  o ‘z g a rm a y , n o m in a l q iy m a tg a  y a q in lig ic h a

и

i

b)

4.3-rasm. Incrsionsi/ avtoboshqargichning kirish (a), 
chiqish (b) va inersion avtoboshqargich chiqisliidagi 

(d ) signal sathlari.
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q o la d i (4 .4 -a  ra s m ). K i r is h  s ig n a lla ri q iy m a t i  n o ld a n  n o m in a l  

q iy m a tg a c h a  o ‘z g a rg a n d a , sa th  c h e g a ra la g ic h  o d d iy  k u c h a y t ir -  

g ic h d e k  ish la yd i.

Uchiq' Uchiqj10 дБ ChegaraJlagich

tabilizatorУ -5 дБ/ / Avtos

1 *7
и kir nom

a)
Ub ^kir.nom ^kir

b )

d )

U

e)

i Chegaralagich
chiq

7 Avto stabilizator

f)

4.4-rasm. Kuchaytirgich-chegaralagich (a), avtostabilizator (b), 
ekspander (d), kompressor (e), bo‘sag‘ali tovush so‘ndirç>ich (f), 
murakkab avtoboshqargich (flaming amplituda tavsifnomalari.

H o z i r g i  v a q td a  sath  c h e g a ra la g ic lila r i a m a ld a  h a r  b i r  r a d io -  

te le m a rk a z d a , r a d io u z a t g ic h la m in g  v a  s im li  e s h itt ir is h d a  q u w a t  

k u c h a y t iig ic h la r in in g  k iris h id a  o ‘m a tila d i.
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A v to s ta b iliz a to r  e sh ittirish  signa lla ri sa th in i stabilizatsiyalashga 

m o ‘ lja lla n g a n  b o ‘ lib , a y r im  m u s iq a  p a rc h a  s a d o la ri b a la n d lig in i  

te kislaydi. A v to s ta b iliz a to m in g  ishlash p rin s ip i c h e g a ra la g ic h n ik ig a  

o 'x s h a s h . F a r q i  s h u n d a k i, a v to s ta b iliz a to m in g  ch iq ish  k u c h la n is h i 

n o m in a l c h iq is h  k u c h la n is h i N chjq nom s a th id a n  ta x m in a n  - 5  ä B  ga  

k a m , c h e g a ra la g ic h n ik i esa N chi nom =  0  a ß  (4 .4 -b  ra s m ).

K o m p r e s s o r  ( s iq u v c h i )  s h u n d a y  q u r i lm a k i ,  u n in g  u z a tis h  

k o e ff its iy e n t i k ir is h  s ig n a li  s a th i k a m a y g a n  sa ri o s h a d i. U l a r  

m u s iq a  v a  n u tq  k o m p re s s o rla rig a  b o ‘ lin a d i. A m a ld a  e s h ittir is h la r 

o ra lig ‘ id a g i tin is h  v a q tid a  s h o v q in  sathi t in g lo v c h ig a  s e zila d i. U n i  

p a s a y tiris h  m a q s a d id a  h a m m a  z a m o n a v iy  n u tq  k o m p re s s o rla rig a  

b o ‘sag‘a  s h o v q in  s o ‘ n d iru v c h is i  o ‘ m a tilg a n .

E k s p a n d e r  (k e n g a y t ir u v c h i )  n in g  a m p lit u d a  ta v s ifn o m a s i 

k o m p re s s o r  a m p lit u d a  ta v s ifn o m a s ig a  te s k a ri, s h u  s a b a b li, u 

k o m p re s s o r  ish  ja r a y o n id a  s ig n a lg a  k ir it is h i m u m k in  b o ‘ lg a n  

b u z ilis h n i q o p la y d i. K e t m a -k e t  u la n g a n  k o m p re s s o r va  e k sp a n d e r 

t iz im la r i  /compander d e b  a ta la d i. K o ‘p g in a  h o lla rd a  k o m p re s s o rla r 

b ila n  hirg a lik d a  b o ‘sag‘a  s h o v q in  a ^ n d in iv c h ila r i  ishlatilad i , u la m in g  

a m p litu d a  ta vsifn o m a si 4 .4 -/ ra s m d a  k o ‘ rsatilgan.

D i n a m i k  d i a p a z o n n i  m u r a k k a b  q a y t a  o ‘ z g a r t i r u v c h i  

a v to b o s h q a rg ic h la r  (m a s a la n , to v u s h  b a la n d lig i  a v to b o s h q a r - 

g ic h la r i)  o ‘z in in g  ta rk ib id a  b i r  n e c h a  b o s h q a ris h  k a n a lig a  ega (4 .4 -  

g  r a s m ),  u la r : sa th  a v to b o s h q a rg ic h i, c h e g a ra la g ic h , a vto s ta 

b iliz a to r , e k s p a n d e r v a  s h o v q in  so‘ n d iig ic h la rd a n  ib o ra t.

A v t o b o s h q a r g ic h la m in g  b u n d a y  m u ra k k a b  b ir ik m a s i  a y r im  

m u s iq a  p a rc h a la r i  s a d o la r in in g  b a la n d lig i  b a r q a r o r lig in i  t a ’ -  

m in la y d i,  s ig n a lla m in g  m a k s im a l sath q iy m a tla r id a  h a m  b u z il is h - 

la rs iz  is h la y d i v a  e s h it t ir is h la r  o ‘ rta s id a g i s e z ila rli  s h o v q in la m i 

s o ‘n d ira d i.

4.3. Miksher pultlari, sath qo‘l rostlagichlari.
Aralashtirgichlar, baza va yo‘nalish rostlagichlari

M ik s h e r  p u lt i  o v o z  s ig n a lla r in i  s h a k lla n tir is h , ta y y o rla s h , 

q a y ta  ish lash  v a  e firg a  u z a tis h  u c h u n  m o ‘ lja lla n g a n . Z a m o n a v iy  

p u lt la r  d a s tu r la m i s h a k lla n tir is h  tra k tig a  k ira d ig a n  m u ra k k a b  

u s k u n a la rd a n  h is o b la n a d i. U la m in g  ta rk ib ig a  k o ‘p  so n li b lo k la r  va



b o sh q a ru v dastgohlari k ira d i. M ik s h e r p u ltla ri q u yid a g i fu n k s iya la m i 

b ajaradi:

—  a lo h id a  m a n b a la rd a n  c h iq a y o tg a n  s ig n a lla m i b o s h q a ris h  va  

m a ’ lu m  nisba tla rda  b ir -b ir ig a  a ra lashtirish ;

—  s ig n a l m a n b a la r id a n  c h iq ib , m a ’ lu m  ta rz d a  g u ru h la n g a n  

s a th la m i b o s h q a ris h ;

—  u m u m i y  c h iq is h  s ig n a lla ri s a th in i b o s h q a ris h ;

—  to v u s h  s ig n a lla ri ch a s to ta  s p e k trin i o ‘z g a rt ir is h ;

—  s ig n a lla m i k u c h a y t ir is h ;

— —  s ig n a l sathi va  d in a m ik  d ia p a z o n in i  av to b o s h q a rg ic h la r  

y o rd a m id a  q o ‘s h im c h a  b o shq arish ;

—  p u lt i  u la n g a n  s u n ’ iy  re v e rb e ra to rla r  y o r d a m id a  s ig n a ln in g  

a k u s tik  o h a n g in i o ‘zg a rtir is h ;

—  e s h itt ir is h la m in g  a lo h id a  p a rc h a la r id a n  e s h itt ir is h n i ta sh kil 

e tis h ;

—  k o ‘ rish  va  e s h itish  a s b o b la ri y o r d a m id a  o v o z  s ig n a lla rin i 

n a zo ra t etish.

H o z i r g i  v a q td a  m ik s h e r  p u lt la r i b e lg ila n is h i v a  im k o n iy a t ig a  

q a ra b , o v o z  y o zis h  re jis s o r p u lt la r i, m o n ta j va  q a y ta  y o zis h  p u ltla ri 

h a m d a  e s h ittiris h  p u ltla rig a  b o M in a d i.

T o v u s h  y o z is h  p u ltla ri m ik ro fo n  k a n a lla ri so nig a  qa ra b : k ic h ik  

( 6 — 12 k a n a l), o ‘ rta (1 6 — 20 k a n a l) va  katta (2 4 — 4 0  va  u n d a n  k o ‘p )  

pultla iga  b o ‘linadi.

M o n ta j va  qa yta  y o zis h  m ik s h e r p u ltla ri sod da  b o ‘ lib , 4 — 6 kirish  

va  2 ta c h iq is h  k a n a liga , eshittirish  m ik s h e r p u ltla ri 6 — 8 k irish  va  2 

ta c h iq ish  ka n allariga  ega.

Q o ‘ l ro s tla g ic h i (m ik s h e r )  t o ‘ r tq u tb lik  b o ‘ lib , u n in g  u za tish  

k o e ffits iye n ti o v o z  rejissori y o k i o v o z  o p e ra to ri o ‘ m a tg a n  h o la tg a  

b o g ‘ l iq  h o ld a  o ‘ z g a r a d i .  S ig n a l la r n in g  n o m i n a l  q iy m a t d a n  

m in im u m g a c h a  o 'z g a ris h in i ta ’m in la s h  u c h u n  rostlash d ia p a z o n i 

8 0  д Б  d a n  k a m  b o ‘ lm a s lig i ke rak.

M ik s h e r  p u ltla rig a  o ‘ m a tila d ig a n  ro s tla g ic h la r, o d a td a , tekis 

o 'z g a ra d ig a n  boM ishi k e rak . A g a rd a  ro s tla g ic h  p o g 'o n a li  boM sa, 

rostlash p o g ‘o n a  s o 'n is h i 1 д Б  d a n  o s h m a s lig i k e ra k , aks h o ld a  

to v u s h  b a la n d lig in in g  p o g ‘o n a li o ‘zg a ris h i se zila rli b o ‘ la d i, b u  

b u z ilis h  d e m a k d ir .

P o te n s io m e tr ik  ro s t la g ic h la m in g  (4 .5 -a  ra s m ) a fza llig i u n in g  

s o d d a lig i va  te k is  ro s tla s h id a , k a m c h ilig i  -  c h iq is h  q a rs h ilig in i
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ro s tla g ic h  h o la tig a  b o g M iq lig id a d ir . U n d a n  ta s h q a ri, v a q t o ‘ tis h i 

b ila n  m a te r ia l i  y e y ila d i  va  s a th la rn i ro s tla s h d a  q irs illa s h  va  

s h o v q in la r  p a y d o  b o M a d i. P o te n s io m e trik  ro s tla g ic h la r u la n u v c h i  

z a n j i r la r n i n g  q a r s h i l ik la r in i  b i r -b i r i g a  q a t ’ iy  m o s la s h  ta la b  

e tilm a g a n d a  q o M la n ila d i.

Q a r s h i l ik la r n i  m o s la s h  z a r u r  b o M g a n d a , k o ‘ p r ik s im o n  T  

r o s t la g ic h la r  ( 4 . 5 -b  r a s m )  q o M la n i la d i .  U l a r n i n g  ro s tla s h  

d ia p a z o n i  o d a td a  6 0  д Б  d a n  k a m  e m a s . R , va  R 3 q a rs h il ik la rn i  

s h u n d a y  o ‘ z g a rt ir is h  k e ra k k i, R ,  R ,  = R (I2 s h a rti b a ja r ils in . A g a r  

m a n b a n in g  ic h k i q a rs h ilig i R p y u k la m a  qa rsh ilig i R v, x a ra k te ris tik  

q a rs h ilig i R 4 va  re z is to r la rn in g  q a rs h ilik la ri R ()g a te n g  d e b  o lin s a , 

y a ’ n i R = R x= R y= R n u h o ld a  ro s tla g ic h n in g  h a r  q a n d a y  h o la tid a  

k ir is h  v a  c h i q i s h  q a r s h i l i k l a r i  o ‘ z g a r m a s  v a  R 0 g a  te n g :

4.5-rasm. Potensiom etrik (a) va ko'priksim on (b) sath rostlagichlari.

R o s t la g ic h n in g  s ig n a l so ‘ n d ir is h  q iy m a t in i  д Б  la rd a  q u y id a g i 

f o rm u la d a n  a n iq la s h  m u m k in :

Z a r u r  b o M g a n  R , v a  R 2 q a r s h il ik la m in g  q iy m a t la r i  q u y id a g i 

ifo d a la rd a n  a n iq la n a d i:

M ik s h e r  p u lt la r id a g i  a ra la s h t irg ic h  b i r  n e c h a  m a n b a d a n  

c h iq a y o tg a n  s ig n a ln i b ir la s h tir ib  ( q o ‘s h ib ) ,  b ir  u m u m i y  s ig n a lg a

h)

R, = Rx (ÎO8'20- 1); R2 =  Rx/  (IO8'20-!) . (4.2)
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а)

1 k ir

A Rqo'sh
R,

2 kir -L

*2

n kir ~J_

Rqo'sh

Ri
Iç h i ,

“R"

1 kir

2 kir

n  k ir

h )

чЬ—

П * Л ^

d )

4.6-rasm. Qo‘shimcha qarshilikli aralashtirgichlaming struktura 
va elektr sxemalari.
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a y la n t ir a d i.  A r a la s h t ir g ic h  m a ’ lu m  k o ‘ r in is h d a  b i r - b i r i  b i la n  

b o g ‘ la n g a n  b i r  n e c h a  q o i  r o s t la g ic h id ir .  S h u n i n g  u c h u n  

a ra la s h tirg ic h la rg a  q o ‘y ila d ig a n  asosiy ta la b la rd a n  b in  —  y a k k a  

ro s tla g ic h la r  o ‘z a r o  b i r -b ir ig a  ta ’s ir e tm a s lig i k e ra k . B u  d e g a n i, 

a g a r 4 .6 -b  ra s m d a g i R ,  ro s tla g ic h n in g  q iy m a t i  o ‘zg a rs a , u n d a  

fa q a t 1 k iris h g a  u la n g a n  m a n b a n in g  c h iq is h id a g i s ig n a l s a th i 

o ‘zg a ris h i kerak. A m m o  b u  ro s tla g ic h n in g  c h iq is h  q a rshilig i q o lg a n  

ro s tla g ic h la m in g  y u k la m a s ig a  k ira d i.

S h u n in g  u c h u n  u la m in g  o ‘z a ro  ta ’s ir in i y o ‘ q o tis h  m a q s a d id a  

q o ‘s h im c h a  sta b iliza ts iya lo vch i qa rshilik  R ^osh u la n a d i (4 .6 -b  ra s m ). 

A g a rd a  sxem aga q o ‘s h im c h a  R  >sh qarshilig i u la n m a s a , ro stla g ich la r 

is h la g a n d a  b i r -b i r i g a  t a ’s ir  e ta d i. A y t a y l ik ,  4 .6 - d  ra s m d a  R ,  

r o s tla g ic h n in g  p a s tk i h o la td a g i q a rs h ilig i R , = 0  te n g  b o ‘ lg a n d a  

y u k la m a  q a rs h ilig in i s h u n tla y d i, n a tija d a  2 .. .n  ( 4 .6 -d r a s m )  k iris h  

k a n a lla r id a n  k e la y o tg a n  s ig n a lla r h a m  R r . . R n ro s t la g ic h la m in g  

v a z iy a tid a n  q a t’ i n a z a r  n o lg a  te n g  b o ‘ la d i.

Y o ‘ n a lis h  va  b a z a  ro s t la g ic h la r i  (p a n o r a m a  ro s tla g ic h la r i)  

s te re o fo n ik  m ik s h e r  p u lt la r in in g  ta rk ib id a  b o ‘ lis h i s h a rt b o ‘ lg a n  

e le m e n tla rd ir . M o n o f o n ik  m ik ra f o n  s ign a lla ri y o ‘n a lis h in i z o h ir iy  

to v u s h  m a n b a y id a  g u ru h la r ig a  b o ‘lib , a so siy  v a  tu y u la d ig a n  ik k i 

tra k t t u r l i  to v u s h  b a la n d lig in i  b o s h q a ris h  m u m k in .  A m a ld a  b u  

o p e ra ts iya n i p a n o ra m a  rostlagich  p o te n s io m e trla ri a m a lga  o shira di.

Stereopanoramaning (b a z a n in g )  k e n g lig in i a lo h id a -a lo h id a  

h a m d a  g u r u h li  t ra k t la r d a  b o s h q a ris h  m u m k in .  S te re o p a n o ra m a  

k e n g lig i (y o k i  b a z a n in g  a k u s tik  k e n g lig i)n i o ‘zg a rtira d ig a n  q u r ilm a  

ikk ita  a lo h id a  y ig 'm a -a y ir m a  o ‘zga rtg ich  ( Y A O ‘)la id a n  ib orat b o ‘ lib , 

y i g ‘m a  ( I )  va  a y ir m a  ( A )  s ig n a l sa th i ro s tla g ic h la rig a  ega ( A . l -a  
r a s m ). F a r a z  q i la y lik ,  s te re o fo n ik  m ik r o f o n  c h iq is h id a g i s ig n a l 

ix t iy o r iy  s h a k ld a  S ( t )  b o ‘ ls in , x u d d i in te n s iv  s te re o fo n iy a  ( X  Y )  

d a g id e k , c h a p  k a n a lid a  a S (t ) ,  o ‘n g  k a n a lid a  b S  ( t ) .  B u  stereo ju ftlik  

u c h u n  z o h ir iy  to v u s h  m a n b a y i  q u y id a g ic h a  a n iq la n a d i:

A L = 2 0 1 g (b / a ). (4 .3 )

Y i g ‘m a -a y ir m a  o ‘z g a rtg ic h  ( Y A O ‘ )  c h iq is h id a  y ig ‘ m a  U m v a  

a y irm a  U s s ig n a lla ri h o s il b o ‘ la d i.

U m = a S ( t ) + b S ( t ) ;  U s = a S ( t ) - b S ( t )  (4 .4 )
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a S (t )

E

u M
£

b S (t ) A U s A
2a'S(t)

2b 'S ( t )

a)

4 .7-rasm. Panorama boshqargichlari struktura sxemalari.

Y i g 'm a  va  a y irm a  k a n a lla r id a  a tte n u a to rla r  ( A t t )  b o ‘ lg a n lig i 

u c h u n  u la m in g  y ig ‘ m a  v a  a y ir m a  s ig n a lla rg a  ta ’s ir in i m , v a  m 2 

k o e ff its iy e n tla r in i k ir it ib  a n iq la s h  m u m k in :
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U ' m =  rn , U m =  m , S ( t )  (a  +  b ) ,  0  <  m , <  1 ( 4 .5 )  

U ' s =  m 2 U s =  m 2 S ( t )  ( a - b ) ,  0  <  m 2 <  1 (4 .6 )

Ik k in c h i  y ig ‘m a -a y ir m a  o ‘z g a rtk ic h d a n  so‘ n g  s igna lla r:

U ' M + U ,s = S ( t ) [ m l ( a + b ) + m 2( a - b ) ] = 2 a 'S ( t )  ( 4 .7 )

U ,M + U ' s = S ( t ) [ m l ( a + b ) + m 2( a - b ) ] = 2 b ,S ( t )  (4 .8 )

b u n d a  2 a '=  m (( a + b ) + m 2( a - b ) ;  (4 .9 )

2 b '= m l( a + b ) - m 2( a - b ) ;  (4 .1 0 )

A g a rd a  y ig ‘m a  v a  a y irm a  sig n a lla r sathi o ‘zga rm a sa  m l= m 2=  1, 

u n d a , a '= a ,b '= b ,  y a ’ n i  Y A 0 ‘ 2 c h iq is h id a  d a s tla b k i s te re o ju fl U m 

v a  U s s ig n a lla rin i o la m iz .

4.1 -b  ra s m d a  E S S -1 8 6  m ik s h e r  p u lt i  p a n o ra m a  b o s h q a rg ic h i 

s tru k tu ra  sxem asi k e ltir ilg a n .

4 .4 .  A v t o m a t ik  s a th  r o s t la g ic h la r

Y u q o r id a  b a y o n  e tilg a n id e k , h o z i ig i  v a q td a  ra d io e s h ittir is h  v a  

te le vid e n iye d a  eshittirish  s ign a lla rin in g  a vto m a tik  sath rostla gichla ri 

( S A S R )  k e n g  q o ‘ lla n ila d i.

Z a m o n a v iy  s tu d iy a  te x n ik a s in i s ig n a l s a th la r in in g  y u q o r i  

d a ra ja d a  b o s h q a r is h n i  ta ’m in la b  t u r u v c h i  a v to m a t ik  r o s t la g ic h - 

la rs iz  t a s a w u r  e t ib  b o ‘ lm a y d i ,  c h u n k i  o v o z  r e jis s o r la r i  v a  

o p e ra to r la r i  z a r u r  s ig n a l sa th i s a q la n is h in i ± 4  æ E  o g ‘ is h  b i la n  

k a fo la tla y d ila r , x o lo s . A v to ro s t la g ic h la r  q u y id a g i m a s a la la m i h a l 

e tish  u c h u n  q o ‘ l la n i la d i:  b e lg ila n g a n  k v a z im a k s im a l s a th la m i 

s a q la b  q o lis h ; o v o z  y o z is h  v a  e s h itt ir is h  t ra k t la r in i  o r t iq c h a  

y u k la n is h d a n  ( o r t iq c h a  m o d u la ts iy a la n is h d a n ) s a q la s h ; n u t q  

s ig n a lla rin in g  a n iq lig in i  v a  o ‘ rta c h a  q u w a t in i  o s h iris h ; s h o v q in  v a  

x a la q it la r  s a th in i p a s a y tiris h  v a  h o k a z o . A v t o r o s t la g ic h la m in g  

t u z i l i s h  p r i n s i p i  v a  p a r a m e t r la r i  b i la n  b i r - b i r i d a n  f a r q l a n a -  

d ig a n  k o ‘ p d a n - k o ‘ p  t u r la r in in g  m a v ju d l ig i  x u d d i  s h u  b i la n  

tu s h u n t ir i la d i.

In e rs io n s iz  sath  c h e g a ra la g ic h la r  b e lg ila n g a n  b o ‘sa g ‘a q i y -  

m a tid a n  o s h g a n  s ig n a lla m in g  a y r im  o n iy  c h o ‘q q i q iy m a t la r in i  

chegaralaydi. S ig n a lla m in g  b u n d a y c h e g a ra la n is h i u la m in g  sha k lin i 

o ‘zg a rtir ib , katta  b u z ilis h la ig a  o lib  k e la d i.
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S h u n in g  u c h u n  a m a ld a  in e rs io n s iz  c h e g a ra la g ic h la r  m u s ta q il 

ra v is h d a  is h la t i lm a y d i.  U l a r  q o ‘ s h im c h a  e le m e n t la r  s ifa tid a  

c h o ‘q q ik e s a rla r  n o m i  b i la n  ish la tila d i.

C h o ‘q q ik e s a r —  in e rs io n  a v to m a tik  b o s h q a ig ic h la rd a  o ‘m a t i la -  

d ig a n  in e rs io n s iz  c h e g a ra la g ic h n in g  b ir  tu r i. B u n d a y  a v to m a tik  sath 

b o s h q a ig ic h n in g  c h iq is h id a  a y r im  ish la y b oshlash  c h o 'q q ila r i  b o rk i, 

u la m in g  a m p litu d a s i k ir is h  s ig n a li a m p litu d a s ig a  b o g ‘ liq .  B u  

c h o ‘q q ila r xa lq a ro  kanallarda  u zatilayotgan b oshqa signallaiga xalaqit 

b e rish i m u m k in .  B u n d a y  h o la t y u z  b e rm a s lig i u c h u n  x a lq a ro  o v o z  

e s h iu ir is h  k a n a l la r in in g  k i r i sh id a g i  s ig n a l la m in g  m a k s im a l  

k u c h la n is h i b e lg ila n g a n  q iy m a td a n  1,5 д Б  d a n  o s h m a s lig i ke rak.

S h u n d a y  q i l ib ,  ra d io  u y la r i  va  te le m a rk a z la r  c h iq is h id a g i 

s ig n a lla m in g  m a k s im a l sa th la ri b e lg ila n g a n  q iy m a td a n  o s h m a s lig i 

u c h u n  in e r s io n  tu rd a g i c h e g a ra la g ic h la m in g  c h iq is h  z a n jir ig a  

c h o ‘q qik e sa rla r u la n a d i. B u  h o ld a  katta n o c h iz iq li  b u zilis h la r yu za g a  

k e ls a -d a , u la r  t in g lo v c h ila rg a  e s h it ilm a y d i, c h u n k i  z a m o n a v iy  

ch e g a ra la g ich la m in g  signal c h o ‘qqilariga  ishlay boshlash d a v o m iy lig i 

1 m s  d a n  o s h m a y d i ,  o d a m n in g  e s h itis h  a ’z o s i in e rs io n lig i  esa 3 

m s  g a  y a q in .  4 .8 -r a s m  s x e m a la rid a g i q u r i lm a la r  ik k i h o la td a  

q o ‘lla n ila d i:

Rst/2 Rst/2

d )

4.8-rasm. Inersionsiz sath chegaralagich: a v a b — sxemalari. 
d ~  chegaralangan signal diagrammasi.

100



1. In e rs io n  c h e g a ra la g ic h g a  b e rilg a n  s ig n a ln in g  b o s h la n g ‘ ic h  

la hza sida  r o ‘y  b e ra d ig a n  y u q o ri k u c h la n is h  c h o ‘q q ila r in i z a n jim in g  

k e y in g i q is m la r ig a  o ‘tk a z m a s lik  u c h u n  4 .8 -r a s m d a g i q u r i lm a , 

in e rs io n  sa th  c h e g a ra la g ic h i b ila n  k e tm a -K e t u la n a d i. In e rs io n  

c h e g a ra la g ic h n in g  sxem asida d o im iy  va q t z a n jir i b o ‘lg a n lig i u c h u n  

u  b ir  o n d a  is h la y  o lm a y d i,  b u  re jim  q o ‘r iq lo v c h l re jim  d e b  a ta la d i. 

B u n d a y  re jim  k e y in g i k a sk a d la m i o ‘ta k u c h la n is h d a n  h im o y a la y d i.

B u  r e jim d a  4 .8 -a  ra s m  sxe m a si u c h u n  k ir is h  k u c h la n is h in in g  

U kjr m a k s im a l o n i y  q iy m a t i  s ta b ilit ro n n in g  k ir is h  k u c h la n is h i U s( 

g a .te n g  q il ib  ta n la n a d i. 4 .8 -b  sxe m a sida  esa k u tis h  k u c h la n is h i E k 

k irish  n o m in a l k u c h la n is h ig a  te ng  etib ta n la n a d i. Ik k a la  h o ld a  h a m  

U kir n o m in a l  q iy m a t id a n  o s h g a n d a , s ig n a ln in g  m a k s im a l o n i y  

q iy m a tla r i  c h e g a ra la n a d i (4 .8 - d  ra s m ).

2. B u  s x e m a  s ig n a l za n jir ig a  k e tm a -k e t  u la n ib , k u c h la n is h n in g  

m a k sim a l o n iy  q iy m a tin i berilgan sathda chegaralaydi. B u n d a y  ishchi 

r e jim  “ ic iH n n H p o B a H H e ”  d e b  a ta la d i, y a ’ n i  ik k i t o m o n la m a  

ch e g a ra la s h  d e m a k d ir . B u n d a y  u su l n u tq  s ig n a lla rin i u za tis h d a  

q o ‘llaniladi.

C h e g a ra la s h  n a tija s id a  p a y d o  b o ‘la d ig a n  n o c h iz iq li  b u z ilis h la r  

n u tq  a n iq lig ig a  k a m  ta ’sir e ta di, a m m o  s ig n a ln in g  o ‘rta c h a  q u w a t i  

o shadi.

S h o v q in  so ‘n d ir u v c h i  q u r ilm a la r  o v o z  s ig n a lla rin i y o z is h  q a y ta  

e s h itt ir is h  q u r i lm a la r i  y o k i  u za tis h  k a n a li c h iq is h id a  s ig n a ln in g  

s h o v q in g a  b o ‘ lg a n  n is b a tin i ya xsh ila sh  u c h u n  m o ‘lja lla n g a n  b o ‘lib , 

ikki tu rd a  b o ‘ladi: s ta tik  va  d m a m ik  (a d a p tiv ) s h o vq in  so‘n d iru vc h ila r.

4.5. Shovqin so‘ndiruvchi qurilmalar

u.chiq

0
a)

U,kir

S t a t ik  s h o v q in  s o ‘ n d i r u v c h i l a r n i n g  

p a ra m e t r la r i  k ir is h  s ig n a lig a  b o g ‘ l iq  

b o ‘ lm a g a n  h o l d a  is h  j a r a y o n i d a  

o ‘ z g a r m a y  q o la d i .  A d a p t i v  s h o v q in  

s o ‘n d ir u v c h i la m in g  p a ra m e trla ri k ir is h  

s ig n a lig a  b o g ‘ l iq  h o ld a  o 'z g a ra d i. 4 .9 -  

ra s m d a  s iq u v c h i  v a  k e n g a y t i r u v c h i  

k o m p a n d e r  s h o v q in  s o ‘n d ir u v c h in in g  

a m p lit u d a  ta v s ifi (a )  v a  u n in g  s a th  

d ia g ra m m a s i (b )  k o ‘ rs a tilg a n .
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4.9-rasm. Siquvchi va kengaytiruvchi k o m p a n d e rshovqin 
s o 'ndiruvchining  am plitude tavsifi (a ) va uning sath diagrammasi (b).

K o m p a n d e r  u za tis h  k a n a lin in g  k ir is h ig a  u la n g a n  s iq u v c h i С  

(k o m p r e s s o r )  v a  k a n a ln in g  c h iq is h ig a  u la n g a n  k e n g a y t iru v c h i  К  

(e k s p a n d e r ) d a n  ib o ra t.

S i q u v c h i  С  v a  k e n g a y t i r u v c h i  К  la r  in e r s io n  b o ‘ lg a n lig i  

u c h u n  u l a m i n g  a m p lit u d a  ta v s if la r i  q u r i l m a la r  is h i b a r q a r o r -  

lig ig a  b o g ‘ liq .

K e n g a y t iru v c h ila m in g  k iris h  v a  c h iq is h d a g i k u c h la n is h la r in in g  

o ‘z a ro  b o g ‘liq lig in i  d a ra ja ü  fu n k s iy a  o rq a li y o z is h  m u m k in :

U ll¡4. = U k¡i. ^ ;  U „ Í4. = U k¡ik-Y k (4 .1 1 )

yc va  y k —  s iq u v c h i va  k e n g a y tiru v c h i k o e ffits iye n tla ri.

O d a t d a , o v o z  e s h ittiris h d a  yc =  0 ,5  v a  yk =  1 ga te n g  d e b  q a b u l 

q ilin g a n . С  v a  К  la m i  k e tm a -k e t  u la g a n d a  U chi = U kirk sa b abli 

k o m p a n d e r  t iz im id a  b u z ilis h la r  b o ‘ lm a s lig i s h a rti q u y id a g ic h a  

a n iq la n a d i:

Yc Yk= l  (4 - 12)

102



B u n d a n  ta s h q a ri, p o lo s a li « D o l b i  A » ,  « D o l b i  В »  s h o v q in  

so‘ n d ir u v c h ila r  m a v ju d  b o ‘ lib , u la r  h a q id a  batafsil m a ’ lu m o t la r  

a d a b iyo tla id a  berilgan.

In e rs io n  a v to m a tik  sath b o s h q a ig ic h la m i baholash  u c h u n  ikkita  

d in a m ik  ta v s ifb e lg ila n g a n : ishlash ( o ‘matilish) vaqti va tiklanish  
vaqtlari.

Ishlash vaqti t. m a n b a d a n  b e rilg a n  signal n o m in a l q iy m a t id a n

6 д Б  k o ‘p  b o ‘ lg a n  v a q td a n , c h iq is h d a g i sathi n o m in a l q iy m a tg a  

n isba tan  6  д Б  d a n  2 д Б  g a c h a  k a m a y g u n c h a  o ‘tg a n  va q tga  a ytila d i 

(4 .1 0 -a r a s m ).

4.10-rasm. Chegaralagich (a ) va shovqin so'ndirgich (b) lardagi 
o'tish jarayonlari.

T ik la n is h  v a q ti t, m a n b a d a n  c h iq a y o tg a n  signal sathi 6  д Б  d a n  

n o m in a l  0  д Б  g a c h a  k a m a y g u n c h a  o ‘tg a n  v a q t b ila n , c h iq is h d a g i 

sathi n o m in a l q iym a tg a  nisbatan 6  д Б  d a n  2 д Б  gacha oshgu nga cha  

o ‘tg a n  v a q t o ‘ rta sidag i v a q t. S h o v q in  so‘n d iig ic h la r  u c h u n  ishlash 

v a q ti d e b , fo y d a li s ig n a l o ‘c h ir ilg a n d a  k u c h a y is h n in g  p a s a y is h i, 

t ik la n is h  v a q ti d e b  esa, f o y d a li s ig n a l u la n g a n d a  k u c h la n is h n in g  

o s h is h ig a  a y tila d i ( 4 .1 0 -6  ra s m ). C h e g a ra la g ic h la r  u c h u n  ishlash  

v a q ti t u=  1,5 s. N u t q  s ig n a lla ri k o m p re s s o rla ri u c h u n  t u=  1-^-2 m s ; 

t  = 3 0 0  m s.
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4.6. Sath oichagichlar, ularning vazifalarí

O v o z  re jis s o ri o v o z  e s h itt ir is h  s ig n a lla r in i  s h a k lla n t ir is h  

ja r a y o n id a  o ‘z in in g  e s h itis h  q o b iliy a t i,  m a ’n a v iy  q a ra s h la ri v a  

ta jrib a siga  ta y a n ib  u n i  s a n ’a tk o ro n a , b a d iiy  v a  n o z ik  ja ra n g la s h in i 

b a h o la y d i.

H e c h  q a n d a y  o ‘ lc h o v  a s b o b i o v o z  re jis s o r in in g  e s h itis h  

q o b iliy a ti, d id i va  tajribasi o ‘m in i  bosa o lm a y d i. O b y e k t iv  n a zo ra t 

s ig n a lla m in g  e le ktr p a ra m e trla rin i b a h olash d ag i q a t’iy  talablari b ila n  

s u b ye k tiv  n a zo ra tn i to M diradi. S ig n a lla m i o b y e k tiv  b a h o la sh  u c h u n  

sath o ‘lc h a g ic h la ri, s te re o g o n io m e trla r va  s te re o k o rre lo m e trla rd a n  

foyda la n ila d i.

S a th  o ‘ lc h a g ic h la r in in g  o d d iy  v o lt m e t r d a n  a sosiy  fa rq i, sath 

o ‘lc h a g ic h in in g  t o ‘g ‘r ila g ic h id a  z a ry a d  t o ‘p lo v c h i  sig ‘ im i  b o ‘ lg a n  

in te g ra ts iya la s h  (z a ry a d  —  r a z ry a d ) z a n jir i  m a v ju d lig id a . U  o v o z  

eshittirish  s ign a lla rin i aks e ttiru v c h i to ‘g ‘rila n g a n  k u c h la n is h  im p u ls i 

q iy m a tla rin i q a y d  e tu vc h i x o tira  ro lin i o ‘y n a y d i.

S a th  o ‘lc h a g ic h la ri z a n jir la m in g  s ig n a lla m i b e vosita  b o s h q a ris h  

m u m k i n  b o ‘ lg a n  b a r c h a  n u q t a la r ig a ,  s h u  b i la n  b ir g a  s a th  

k o ‘rs a tk ic h la r i s h k a la s in i o b y e k t iv  n a z o ra t  e ta d ig a n  n u q ta la rg a  

p a ra lle l u la n a d i.

Sath ko 'isatgichlari vazifalariga qarab, ikki tu ig a  b o ‘linadi: b ir in c h i 

tu rd a g i sath  k o ‘rsa tg ich la ri o v o z  eshittirish  s ig n a lla rin i z u d lik  b ila n  

rostlash va  baholash u c h u n  m o ‘ljallangan. U la rn in g  o ‘lchash d iap a zo ni 

4 4 ^ -6 5  ga  te n g  v a  ik k in c h i tu rd a gisi tra k tn in g , o v o z  eshittirish  

s ig n a lla r i  s a th in i -  z u d l i k  b i la n  b o s h q a r is h  l o z i m  b o ‘ lm a g a n  

(ekspluatatsion n a zo ra t) nuqtalariga  u la n adi. U la r n in g  tu zilis h i sodda 

v a  o ‘lcha sh  d ia p a zo n i 23 n E  n i  tashkil etadi. S a th  k o 'rs a tk ic h la rin in g  

q u y id a g i d in a m ik  tavsiflari m a vju d :

-  vaqt integratsiyasi tu —  5 k T u  chastota b ila n  to ‘ ld irilg a n  ya k k a  

t o ‘ r tb u rc h a k li  s ig n a l ta ’s iri d a v o m iy lig i ,  b u  v a q t o r a lig ‘ id a  sath  

k o ‘rs a tg ic h i m il i ,  k v a z ic h o ‘ q q i sath  k o ‘ rs a tg ich ig a  u z lu k s iz  to n a l 

cha stota  v a  a m p litu d a  signali b e rilga n d a gi k o ‘rsa tg ich id a n  2 past 

q iy m a tg a  y e tg u n g a  q a d a r k e tga n  va q t o ra lig ‘ iga a y tila d i;

—  k o ‘ r s a tg ic h  m il in in g  ish la s h  v a q t i t jsh —  1000 T u  c h a s to ta li 

n o m in a l q iy m a tli u zlu k siz  s ignalni sath k o ‘rsatgichi k irishiga  u za tg a n  

v a q t d a n  to  k o ‘ rs a tg ic h  m i l i  1 b e lg ig a  y e tg u n g a  q a d a r  o ‘tg a n  

v a q t;
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—  k o ‘ rs a tg ic h  m il in in g  q a y tis h  v a q t i t  —  1000 Г ц  c h a s to ta li 

n o m in a l u z lu k s iz  to n a l s ig n a ln in g  o ‘ lc h a g ic h  k iris h id a n  o ‘c h irilis h  

(u z i l is h )  p a y tid a n  to  o ‘ lc h a g ic h  m ili  20 д Б  (  1 0 % )  belgiga y e tg u n g a  

q a d a r o ‘tg a n  v a q t;

—  k o ‘ rs a tg ic h  m il in in g  irg M tm a  q iy m a t i 5  sath k o ‘rs a tg ic h i 

k iris h ig a  s a k ra s h s im o n  b e rilg a n  u z lu k s iz  s ig n a ln in g  m a k s im a l 

k o ‘ rsa tish i b ila n  s ta ts io n a r re jim d a g i k o ‘ rsa tish i fa rq i, b u  q iy m a t  

1 д Б  d a n  o s h m a s lig i k e ra k .

I r g ‘ itm a  q iy m a t  д Б  la rd a  y o k i sta tsio n a r re jim id a g ig a  n is b a ta n  

%  la rd a  ifodalanadi.

S a th  k o ‘rs a tg ic h la rig a  q u y id a g i ta la b la r q o ‘y ila d i:

—  sath k o ‘ rs a tg ic h la rin in g  za n jiig a  u la n is h i sath d ia g ra m m a s in i 

b u z m a s lig i  u c h u n  u n in g  k iris h  q a rs h ilig i |Zkir| ju d a  katta  b o ‘ lis h i 

k e ra k ;

—  e s h itt ir is h  d in a m ik  d ia p a z o n i k a tta  b o ‘ lg a n lig i tu fa y li  sath  

k o ‘ rs a tg ic h la r in in g  s h k a la s i д Б  y o k i  %  la rd a  g r a d u ir o v k a la n a d i 

(4 .1 1 - r a s m ) ;

—  s ig n a l f r o n t i  k e s k in  k o ‘ta rilis h i m u m k in  b o ‘ lg a n lig i u c h u n  

sath k o 'rs a tg ic h i k ic h ik  in e rs io n li b o ‘lis h i k e ra k ;

—  va q t d a v o m id a g i k o ‘ rsatishi b ir  x il, is h o n c h li va  h a ro ra td a n  

o ‘zgarm aslig i kerak.

20
i 1 i

CHI ZI QLI
40 60 80 1 
i i i i i

p0
1

140%
1 1

f t -  --- 1--------------- 1---------- -----1---- г i-----
-20 -10  -6  -2  0 + З Д Б

1 oga r i fm i к

4.11-rasm. Sath ko'rsatgichi shkalasi.

4.7. I va II turdagi sath o‘lchagichlar

4 .1 2 -r a s m d a  s a th  k o ‘ rs a tg ic h la r in in g  s tru k tu ra  s x e m a la ri 

k e ltirilg an .

4 . 1 2 -ra s m  a v a  b  s x e m a la ri b i r -b i r i d a n  lo g a r if m a t o r n in g  

jo y la sh is h i b ila n  fa rq la n a d i, u 4 .1 2 -a  ra sm d a  o ‘z g a ru v c h a n  to k  

za n jirig a  u la n g a n , 4 . 1 2 -b  rasm da esa to ‘g ‘rila n g a n , y a ’n i o ‘zg a rm a s 

to k  zanjiriga  u langan.

105



b)

4.12-rasm. Sath kofcrsatgichlarining struktura sxemalari:
К — o ‘zgariivchan kuchaytirgich katta kirish qarshiligiga ega. o'zgarmas 

tok kuchaytirgichi; K= -  ko'rsatuvchi asbob milini tok bilan ta’minlaydi; 
Log -  logarifmator, funksional ofczgartirgich; T  -  kuchlanish 
tokgfcrilagichi; X  — xotira yacheykasi; KA -  kokrsatuvchi asbob.

4 . 1 2 - a  r a s m d a g i  s x e m a n i n g  k a m c h i l i g i ,  f u n k s i o n a l  

o ‘z g a m v c h a n  to k  z a n jirig a  u la n g a n lig i tu fa y li o ‘z g a rtg ic h d a  signal 

shakli k e sk in  o ‘zg a ra d i, na tija d a  va q t integratsiyasi q iy m a ti t u signal 

a m p litu d a s ig a  b o g i i q  b o ‘ lib  q o la d i, 4 .2 -6  s x e m a d a  fu n k s io n a l 

o 'z g a r t ir g ic h  d o im iy  to k  z a n jir ig a  u la n g a n lig i tu fa y li  y u q o r id a g i  

k a m c h ilik d a n  x o li.

4 . 1 3 -ra s m d a  a n a lo g -ra q a m li sath k o ‘rsatgichi stru k tu ra  sxem asi 

k e ltirilg a n .

к

4.13-rasm. A nalog-raqam li sath ko'rsatgichi struktura sxemasi:
К  — kuchaytirgich; A R O ‘ -  analog-raqamli o'zgartirgich; ¿ 0 -lo g ik  

qurilm a; DSH  -  deshifrator; KA — ko'rsatuvchi asbob.

4 . 8 .  S t e r e o k o r r e lo m e t r  v a  s t e r e o g o n io m e t r la r

S t e r e o f o n ik  ra d io e s h it t ir is h d a  c h a p  v a  o ‘ n g  k a n a lla r d a g i 

s te re o s ig n a lla m in g  o b y e k tiv  n a z o ra ti ik k ita  sta n d a rt k v a z ic h o ‘q q i 

sath k o ‘ rs a tg ic h la ri y o rd a m id a  a m a lg a  o s h irila d i.



S te re o fo n ik  e s h ittir is h la m in g  m o n o fo n ik  e s h ittir is h la r b ila n  

m o s lig i, s te re o fo n ik  b a la n s i sath  k o ‘ rs a tg ic h la ri k ir is h ig a  p a ra lle l 

u lang an  s te reo g o n io m etr va s te reo ko rre lo m etrla r y o rd a m id a  n azo rat 

q ilin a d i. G o n io m e tr  va k o rre lo m e trla r  ish lashi b o ‘y ic h a  b ir -b ir ig a  

o ‘xshash b o ‘ lib , k o ‘rsatish asb ob lari b ila n  fa rq la n a d i. G o n io m e trd a  

k o ‘rsatish asbobi s ifatida ossillog raf trubkasi q o ‘llan ilsa , ko rre lo m etrd a  

esa k o ‘ rsatish  m ili q o ‘ lla n ila d i. S h u n d a y  q ilib , o ‘ng va  ch a p  k a n a l 

s ig n a lla rin in g  m o s lig i va to ‘g ‘ ri fa za la n g a n lig i h a q id a  f ik r  y u ritis h  

m u m k in .

S te re o g o n io m e tr y o rd a m id a  s te re o fo n ik  balans va  s ig n a lla m in g  

m o s lig in i o s s illo g ra f e k ra n id a g i L issa ju  fig u ra la r i s h a k li b ila n  

b a h o la n a d i. A g a r o s s illo g ra f e k ra n i b ir  x il m aso fad a jilv a li c h iz iq la r  

b ila n  y o ritilg a n  y o k i sh ak l v e rtik a l o ‘q i b o ‘y ic h a  jo y la s h g a n  b o ‘ lsa, 

u h o ld a  e s h ittir is h la r  m o s la s h tirilg a n , e k ra n d a g i s h ak l g o r iz o n ta l 

o ‘q i b o 'y ic h a  jo ylashg an  y o k i o ‘ng va ch ap  to m o n la ig a  o q q an  b o ‘lsa, 

e s h ittir is h la r m o slash m ag an  h is o b la n a d i.

7a * o

+A0-

A _

A * B

J i
Hi

A+S

* 4 - a

A-8

r

X I

gJ

4. ¡4-rasm. Lissaju figuralari (a-f) va stereogoniometming 
struktura sxemasi (g).
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4.15-rasm. Stereokorrelometming struktura sxemasi:
К— kuchaytirgich; A'CW-kuchaytirgich chegaralagich; 5£>-sinxron 

detektor; IZ~ integratsiyalovchi zanjir; Лл—korsaiuvchi asbub.------

Nazorat savollari

1. Tovush eshittirish signallarini qayta ishlashning mohiyati 
nimadan iborat?

2. Tovush eshittirish signallari avtoboshqargichlari qanday 
klassifikatsiyalanadi?

3. Avtoboshqargichlarning vaqt parametrlari qaysi nuqtai nazardan 
tanlanadi?

4. Dolbi shovqin bostirgichining ishlash prinsipini tushuntiring.
5. Avtostabilizatoming cheklagichdan farqi nirna?
6. Qanday inersionsiz sath chegaralagichlarini bilasiz?
7. Kompanderning ishlash vaqti va tiklanish vaqtlari qanday 

aniqlanadi?
8 .1 va II turdagi sath ko‘rsatgichlari bir-biridan qanday 

farqlanadi?
9. Analog-raqamli sath ko‘rsatgichi struktura sxemasini keltiring.
10. Stereogoniometming struktura sxemasini chizing.
11. Stereokorrelometming struktura sxemasini chizing.

5 -b o b .  T O V U S H  E S H IT T IR IS H D A  0 ‘ L C H A S H  

V A  N A Z O R A T

5 .1 . T e x n ik  n a z o ra t tu r la r i

T o v u s h  e s h ittir is h  te x n ik a s id a  o ‘ lc h a s h  v a  n a z o ra tn in g  aso siy  

vazifas i tin g lo v c h ila rg a  e s h ittirish  d a s tu rla ri u z lu k s iz lig in i k a n a ln in g  

b a rc h a  tr a k t  p a ra m e tr la r in in g  b e lg ila n g a n  e le k tr  n o r m a la r i 

ch eg ara la rid a  ta ’m in lash  h iso b lan ad i. B u  m e ’y o r 1 1 5 1 5 -9 1  «Tovu sh
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e s h ittir is h  k a n a lla r i va  tra k tla r i. S ifa tn in g  asosiy p a ra m e tr la r i. 

0 ‘ lc h a s h  u s lu lla ri»  s ta n d a rti b ila n  b e lg ila n g a n .

T o v u s h  e s h ittiris h  s ig n a lla rin i o ‘ lch ash  va  n a z o ra t e tis h n i u c h  

u su l b ila n  b a ja ris h  m u m k in :

— v a q ti-v a q ti b ila n  o ‘lch ash ;

— te z k o r  n a z o ra t;

— a v to m a tik  n a zo ra t.

T o v u s h  e s h ittir is h  tra k tla r id a  v a q ti-v a q ti b ila n  o ‘ lc h a s h  ish  

ja ra y o n id a , ta n a ffu s  v a q tla r id a , s h u n in g d e k , z a ru ra t b o ‘ lg a n d a  

re ja li p ro fila k tik a  k o ‘ r ig i o x ir id a , q a y s ik i, p ro fila k tik a  n a tija s id a  

o ‘zg a ris h i m u m k in  h o lla rd a  o ‘tk a z ila d i.

T e z k o r  n a z o ra t a p p a ra tu ra la m in g  ish lash  q o b iliy a tin i b e v o s ita  

an iq lash  v a  k a n a ln in g  a y rim  uchastkasi p a ra m e trla rin i eksp luatatsiya  

s h a ro itid a  b ah o lash  u c h u n  o lib  b o rila d i.

A v to m a tik  n a z o ra t to v u s h  e s h ittiris h  s ig n a lla rin i b e v o s ita  

u zatish  v a q tid a  k a n a l tra k tla r in in g  ishlash q o b iliy a ti h a q id a  a x b o ro t 

b e ra d i. B u  n a z o ra t u s u lin in g  o ‘z ig a  xos x u s u s iy a ti s h u n d a k i, 

m e ’y o rd a  b e lg ila n g a n  s ifa t p a ra m e tr in in g  h a r q a n d a y  m o s  

k e lm a s lig in i ro ‘y  b e ris h  ja ra y o n id a  a n iq la s h  m u m k in .

5 .2 . T r a k tn in g  a s o s iy  p a r a m e tr la r in i o ‘ lc h a s h  u s u li

T ra k tn in g  a m p litu d a  c h a s to ta  ta v s ifin i 5 .1 -  rasm d a k e ltir ilg a n  

sxem a b o ‘y ic h a  o ‘ lc h a n a d i.

5.1-rasm. Amplituda chastota notekisligi tavsifi va garmonik 
koeffitsiyentini o'lchash sxemasi.
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B u  y e rd a , N B 0 ‘ —n o te k is lik la r b u z ilis h in i o ‘ lc h a g ic h . 

T ra k tn in g  k ir is h ig a  p ast c h a s to ta li s ig n a l g e n e ra to rid a n  1 0 0 0  

T u  c h a s to ta li n o m in a l k ir is h  s a th i q iy m a tid a n  2 0  ä B  k a m  b o ‘ lg a n  

g a rm o n ik  s ig n a l b e r ila d i v a  V , v o ltm e tr i o rq a li n a z o ra t e tila d i. 
C h iq is h id a g i ku ch lan ish  q iy m a tin i V 2 v o ltm e tr o ‘lc h a y d i. T ra k tn in g
1 / i n 'r V i i r r n  1 n n n  F t t  o V i n r f A t n  p m n n l i  on+V »i r r o  m A r  A  H  1l u i i o i i i g u  i . \j k j \j  x u , v ü u o i u i a  o i g i i a u  a c t i m ^ a  m w o  u w  i £ ,a n  t u ,  u j ,  L jL U ,

2 5 0 , 5 0 0 , 1 0 0 0 , 2 0 0 0 , 4 0 0 0 , 8 0 0 0 , 10 0 0 0 , 15 0 0 0  T n  c h a s to ta li 
s ig n a lla r b e rila d i.

A m p litu d a  chasto ta  tavs ifm in g  n E  la rd a  og ‘ish i q u y id ag i fo rm u la  

b o ‘y ic h a  a n iq la n a d i:------------------------------------------------------------------------------------

A N  =  20  lg

/ \ 

U r
, ä B. (5 .1 )

G a rm o n ik a la r  k o e ffits iy e n ti h a m  shu  sxem a b o ‘y ic h a , fa q a t 
V 2 v o ltm e tri o ‘m ig a  N B 0 ‘ ( I N I )  asbobi u lab  o ‘lc h a n a d i. 0 ‘ lc h o v la r 

4 0 , 6 3 , 1 2 5 , 2 5 0 , 5 0 0 , 1 0 0 0 , 2 0 0 0  v a  4 0 0 0  T u  c h a s to ta la rd a  o lib  

b o rila d i. T ra k tn in g  k iris h ig a  1000  T u  c h a s to ta li n o m in a l sa th d ag i 
g a rm o n ik  signal b e rila d i.

G a r m o n ik la r  k o e ffits iy e n ti q u y id a g i fo rm u la  b o ‘y ic h a  a n iq 
la n a d i:

U x
(5 .2 )

5 .3 . M a s o fa d a n  o ‘ lc h a s h

T r a k t va  a y rim  zv e n o  p a ra m e tr la r in i m a s o fa d a n , m a s a la n , 

te le ra d io  te x n ik  n a zo ra t b o lim id a n  k a n a ln in g  b o s h id a n -o x irig a c h a  

« ra d io u y i — K T A X -u lo v c h i t iz im -u z a tg ic h »  p a ra m e tr la r in i 

o ‘ lc h a s h  m u m k in .

S h u n d a y  q ilib , h a m m a  asosiy p a ra m e trla m i: A C H T  n o tek is lig i, 

g a rm o n ik a la r k o e ffits iy e n ti, sh o vq in la rd an  saqlanish va b o s h q a la m i 

a n iq la s h  m u m k in . M a s o fa d a n  o 'lc h a s h  sxem as i 5 .2 -ra s m d a  

k e ltir ilg a n .
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5.2-rasm. M asofadan o lc h a sh  sxemasi:
O'SD— o fclchash signallari datchigi; 77?-transformator;

KK— korreksiyalovchi kontur; F— tor polosali rejektor fïltr;
KU— kuchaytirgich-chegaralagich; 7 H o kgkrilagich; IZ— integratsiyalovchi 

zanjir; 0*A—oMchov asbobi; K — A^-komm utatsiyalovchi kontaktlar.

5 .4 . T o v u s h  e s h itt ir is h d a  a v to m a tik  n a z o r a t

A x b o ro t u za tis h  tiz im in in g  to b o ra  m u ra k k a b la s h ib  b o ris h i,

h a m d a  x a lq a ro  k a n a lla r  so n i va  u z u n lig in in g  o rtis h i u z a tila d ig a n  

s ig n a lla r s a th in i a v to m a tik  n a z o ra t e tis h  z a ru r iy a tin i k e lt ir ib  

c h iq a ra d i. S ig n a lla r s a th in in g  a v to m a tik  n a z o ra ti K D U - 6  (s a th n i 

m a s o fa d a n  n a z o r a t, S M N - 6 )  q u ru lm a s i y o rd a m id a  a m a lg a  

o s h ir ila d i, u  s a th la rn in g  u z lu k s iz  n a z o ra tin i ta ’ m in la y d i v a  

e s h ittiris h  s ig n a lla ri b e lg ila n g a n  m u sb a t q iy m a tid a n  o s h g a n d a , 
kam ayg an d a  va  y o ‘q o lg a n d a , tovush  va n u rli s ig n a lla r b e ra d i.

K D U - 6  q u r ilm a s i b ir  v a q tn in g  o ‘ z id a  o lt i m u s ta q il k a n a l-  

la rn in g  m a k s im a l s a th  0  y o k i + 1 5  д Б Н  n o m in a l q iy m a t li 

n u q ta la rid a  n a z o ra tn i ta ’ m in la y d i. S h u n in g d e k , u z lu k s iz  n a z o ra t 

u c h u n  K D K , v a q ti-v a q ti b ila n  n a z o ra t u c h u n  A D K  a p p a ra tu -  

ra la ri q o ‘ lla n ila d i.

K D K  a p p a ra tu ra s i K D K -1  u za tg ic h  m a jm u a  va  K D K -2  q a b u l 

q ilg ic h  m a jm u a la rid a n  ib o ra t. K D K -1  u z a tg ic h la r i k a n a lla rg a  

s in o v c h i p ilo t-s ig n a lla m i u z lu k s iz  u z a tis h n i ta ’ m in la y d i. K D K -2  

la rd a  q ab u l q ilg ic h  n a zo ra t e tilayo tg an  tra k t p a ra m e tria ri b e lg ilan gan  

q iy m a t id a n  c h e tg a  c h iq q a n d a  o ‘ z g a rg a n  p a r a m e t r la r n i  
ra s s h ifro v k a lo v c h i to v u s h li va  n u r li s ig n a liza ts iy a  u la n a d i. B ir  

v a q tn in g  o ‘z id a  K D K -2  q a b u lq ilg ic h id a n  k a n a lg a  n o s o z lik  s ig n a li
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k e la d i, b u  s ig n a l boshqa K D K -2  q a b u lq ilg ic h la ri o ‘m a tilg a n  b arch a  

n a z o ra t p u n k tla r id a  n a z o ra t e tila y o tg a n  p a ra m e trla ig a  n is b a ta n  

s ig n a liz a ts iy a  u la n is h in i b lo k iro v k a la y d i, b u  n o s o z lik  y u z  b e rg a n  

jo y n i a n iq la s h  im k o n in i b e ra d i.

M a s o fa d a n  n a z o ra t a p p a ra tu ra s i y o rd a m id a  n a z o ra t e tis h  

5 .3 -ra s m d a  k e ltir iig a n .

5.3-rasm. Masofadan nazorat etish tizimining strukturasi.

D a v la t te le ra d io  te x n ik  n a z o ra t b o ‘ lim id a  o ‘m a tilg a n  M N A ,  
k iris h ig a  a n iq  v a q t b e lg is i s ig n a lla ri k e la d i. M N A , n in g  c h iq is h id a  

o ‘lc h o v  s ig n a lla ri ra d io  u y in in g  m a rk a z iy  ap p ara t xo nasig a b e rila d i, 
u y e rd a  e s h ittir is h  d a s tu rla rig a  k ir it ilib , b irg a lik d a  K T A X  S U R -1  

o rq a li s h a h a rla ra ro  o v o z  e s h ittir is h  k a n a li (S H O E K ) g a  k ira d i.
M N A - 2  q u rilm a s in i to vush  s ig n a lla ri ke lad ig an  tra k tn in g  b arch a  

n u q ta lariga  ulash m u m k in . B iig in a  M N A -2 q urilm asi m av ju d  b o ‘lgan  

y erd a  s a k k iz ta  S H O E K  y o k i boshqa k a n a lla m i a y lan ib  n a zo ra t etish  

im k o n iy a ti b o r. M N A  apparaturasi tra k tla m in g  q uyidagi p a ra m e tria ri 
o ‘zg a ig an d a  signal b erib  n azo ra t e tad i:

— 1 0 0 0  Г ц  c h a s to ta d a  u z a tis h  k o e ffits iy e n ti b e lg ila n g a n  

m e ’y o rd a n  ±  2 ,7  д Б  ga o g ‘g an d a ;

— 1 0 0 0  Г ц  c h a s to ta d a g i g a rm o n ik a  k o e ffits iy e n ti q iy m a ti 3 %  

k o ‘p d a  ch etga ch iq qand a;

— tra k tn in g  A C H T  1000  Г ц  ga n isbatan  b e lg ilan g an  q iy m a tid a n  

q u yid ag ich a chetga ch iq qanda:
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+  2 ,7  v a  - 2 , 7  ä E 3 5 0  va  3300  T u  c h as to ta la rd a ;

+  2 ,7  va  — 3 ,5  a ß  140 va  6 2 0 0  T u  c h as to ta la rd a ;

+  2 ,7  v a  — 4 ,7  ä E  75  v a  9 5 0 0  T  u  ch asto ta lard a .

Nazorat savollari

1.Tovush eshittirish texnikasida o‘lchash va nazoratning asosiy 
vazifalari nimadan iborat?

2. Trakt parametrlarini masofadan o‘lchashning usullari va
afzalliklari haqida gapiring.

3. Tovush eshittirishda avtomatik nazoratning mohiyatini sharhlang.
4. Zamonaviy nazorat etish qurilmalarining qanday turlarini bilasiz?

6 -b o b . T E L E V ID E N IY E  A S O S L A R I

6 .1 . T e le v id e n iy e n in g  a s o s iy  p r in s ip la r i

T e le v id e n iy e  a ta m a s i ilk  b o r 1 8 9 0 -y ild a  p a y d o  b o ‘ lg a n , u  

“ m a s o fa d a n  k o ‘ r is h ” m a ’n o s in i a n g la ta d i. U n i b ir in c h i b o r rus  

e le k trik -m u h a n d is i P erskiy  F ran s iyan in g  p o y tax ti P a rijd a  o ‘tk a z ilg a n  

x a lq a ro  ko n g ressd a  “ E le k tro n  te le v id e n iy e ” d e b  n o m la n g a n  

m a ’ru zas id a  ish la tg an .
T e le v id e n iy e  d e b , fazo d a  jo y lash g an  q o ‘zg ‘a lm as va h a ra k a td a g i 

jis m  ta s v ir la r in i e le k tr  a lo q a  v o s ita la ri y o rd a m id a  re a l v a  o ‘z g a r- 
tir ilg a n  v a q t m a s s h ta b la rid a  u za tis h  va  q a b u l q ilis h  b ila n  shug ‘u l-  

la n a d ig a n  z a m o n a v iy  ra d io e le k tro n ik a n in g  sohasiga a y tila d i.
T e le v id e n iy e n in g  asosiy m asa las i q a b u l q ilis h  q u rilm a s id a g i 

ta s v im i u za tilg a n  o b yek td ag i tasv irig a  n ech o g ‘ lik  y a q in  b o ‘lis h lig in i 
ta ’m in la s h d a n  ib o ra td ir . U s h b u  m asa la  k o ‘p  fu n k s iy a li m u ra k k a b  

o ‘z g a rtiris h  a p p a ra tu ra la r m a jm u a s i, ta s v ir la m i u z a tis h , k o d la s h , 
d ekod lash  va  tild ash  (aks  e ttiris h ) va  boshqa k o ‘rsa tk ich la rg a  b og ‘liq  

b o ‘ lg a n  a x b o ro tla m i q a y ta  ish lash  o p e ra ts iy a la rin i b a ja r ilis h in i 
ta q o zo  e ta d i.

T e le v id e n iy e n in g  asosida u c h ta  fiz ik  ja ra y o n  yo ta d i:
1. Y o ru g ‘ lik  e n e rg iy a s in i e le k tr  s ig n a lla rig a  a y la n tiris h .
2 . E le k tr  s ig n a lla rin i a lo q a  k a n a li o rq a li u za tis h  va  q a b u l q ilis h .
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3. Q a b u l q ilin g a n  e le k tr s ig n a lla rin i o p tik  s ig n a llarig a  a y la n tiris h . 

T e le v iz io n  ta s v im in g  p a ra m e trla rig a  — k o o rd in a ta la r , v a q t va  

y o ru g ‘ lik  o ‘zg a ris h la ri k ira d i.
K o o rd in a ta  p a ra m e trla ri k a d r fo rm a ti, o p tim a l k o ‘rish  u zo q lig i, 

e le m e n t b o ‘ la k c h a la ri so n i asosida tu s h u n tirila d i. V a q t p a ra m e trla ri
c a a  ULCILLUCL u z . i i i a m a i i i i n i g ,  i i i i i i i v .  v^na^L W L a^i, f i a u u a i  i / i i a d i A S i a a i u a u

ib o ra td ir.
Y o ru g ‘ lik  p a ra m e trla rig a  en g  y u q o ri y o r it ilg a n lik , k o n tra s t, 

p o lito n la rs o n i, y o r it ilg a n lik  g rad ats iyas i k ira d i.
— K o ‘zg a  k o ‘ rin a d ig a n  y o ru g ‘ lik  to ‘ lq in la r  d ia p a z o n i 3 8 0 —7 6 0  

n m  o ra lig ‘id a  b o ‘la d i. ♦

6 . 1 -ra s m d a  k o ‘ rish  e g rilig in in g  ta v s ifn o m a s i k e ltir ilg a n .

X, mkm

Eng katta ko‘ruvchanlik 0,55 
mkm to'lqin uzunligiga — 
sariq-yashil rangga to‘g‘ri keladi. 
Chapda (ko‘k ranglar) va o‘ngda 
(qizil ranglar) sezgirlik 
kamayadi.

6.1-rasm. Ko'zning spektral sezgirligi (ko‘rish egriligi) 
tavsifnomasi.

6 .2 -ra s m d a  o b y e k tn i k o ‘rish  tu rla rin in g  k o ‘rin is h la ri tasvirlangan .

obyekt ko'z

b)
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d)

6.2-rasm. Obyektni ko'rish turlari: a — to‘g‘ridan-to‘g‘ri ko‘rish; 
b — linza yordamida ko‘rish; d — televideniye tizimi orqali ko'rish.

Inson  tashqi d u n yo d an  taxm in an  85 fo iz  axb o ro tn i ko 'rish  ap parati 
y o rd a m id a  o la d i. S h u n in g  u ch u n  h a m  tasv ir a x b o ro tla rin i m asofaga  

u zatish  m u a m m o s i b ila n  q a to r y illa r  d a v o m id a  shug‘u lla n ib  k e lin d i. 
S h u n i ta ’k id lash  jo iz k i, o ‘z  d avrid a  11 ta  m a m la k a t ix tiro c h ila ri 
to m o n id a n  25 ta  e le k tro m e x a n ik  te lev id en iye  tiz im la rin in g  lo y ih a la ri 
ta k lif  e tild i va  s ino vd an  o ‘tk a z ild i.

D a s tla b k i d a vrd a  b ir  vaq td a va k e tm a -k e t u za tu v c h i te le v id e n iy e  

t iz im la r i k o ‘ r ib  c h iq ilg a n . B ir  v a q td a  u z a tu v c h i te le v id e n iy e  

tiz im fc rr ig a (b iiin c lii t9 8 5 -y ila m e r ik a liK o h m  u j .  K e m to m o n id a n  

ta k lif  e tilg a n ) fo to e le m e n tla r  m o za ik a s ig a  ta s v ir nusxasi k o ‘c h i-  

rilg a n  b o ‘ lib , u la m in g  h a r b ir i o ‘z  g a z li ra z ry a d  c h iro q c h a la ri 
b ila n  a lo q a  lin iy a la r i o rq a li b o g ‘ la n g a n . U s h b u  lo y ih a d a  b ir in c h i 
m a ro ta b a  ta s v im i e le m e n tla ig a  a jra tis h  ta k lif  e tilg a n  b o ‘ lib , b u  esa 

z a m o n a v iy  te le v id e n iy e  tiz im id a  m a v ju d  e le m e n tla r b o ‘y ic h a  

ta h lilla s h  p r in s ip in i ro ‘yo b g a c h iq a ris h g a  o lib  k e lg a n . B u n d a y  

q u rilm a la m i am a lg a  o sh irish n in g  ilo ji b o ‘lm a d i, b u n in g  sababi o ‘sha 

d a v rd a  te x n ik  im k o n iy a tla r  y e ta r li d a ra ja d a  b o ‘ lm a g a n lig i u c h u n  

u la m in g  ju d a  k o ‘p  a lo q a  lin iy a la rin i b o ‘ lis h lig in i ta la b  q ilg a n lig id ir.
Ik k in c h i aso s iy  p rin s ip , z a m o n a v iy  te le v id e n iy e  t iz im in in g  

asosida y o tg a n  h a r  b ir  ta s v ir e le m e n tla ri s ig n a lla rin i k e tm a -k e t  

u z a tilis h in i ta ’ m in la s h d ir.
K e tm a -k e tlik  t iz im i inson nin g  ko ‘rish ap p ara tid a  m avjud  infersiya 

xususiyatiga asoslangan, c h u n k i inson  k o ‘z i n u rlan ayo tg an  y o ru g ‘lik  

s ig n a lla rid ag i u z ilis h la m in g  chasto tasi y u q o rilig i h isob iga y o ru g ‘lik  

m a n b a s in in g  o ‘c h ib -y o n is h in i k o ‘rm a y d i.

T e le v id e n iy e  tiz im la r in i yara tish  ja ra y o n id a  b a rc h a  p a ra m e trla r  

in s o n n in g  k o ‘ rish  x u s u s iy a tla ri b ila n  m o s la s h tirilg a n . B iz n i o ‘ rab  

tu ig a n  va  a tro fim iz d a g i jis m la r  m a ’lu m  b ir  y o ritilg a n lik k a  v a  o ‘z ig a

i is



tu s h a y o tg a n  y o ru g ‘ lik  n u r la r in i q a y ta ris h  y o k i n u r la n tir is h  

x u s u s iy a tig a  ega b o ‘ lg a n lig i s a b a b li, o b y e k tn in g  tu r li q is m la rid a n  

q a y ta d ig a n  y o ru g ‘ lik  n u rla m in g  o q im i h a m  tu rU c h a d ir.

S h u n d a y  q ilib , o b y e k tn in g  ta s v irin i a n iq  u za tis h  u c h u n  b iz la ig a  

u n in g  e le m e n ta r q is m la ri b o ‘y ic h a  k o ‘p  a x b o ro tla m i u za tis h  lo z im  

b c ria d i.

B u n d a  e le m e n ta r  o q im n in g  ja d a llig i v a  s p e k tra l ta r k ib i 

k u z a tu v c h in in g  o b y e k t n u q ta s id a n  q a b u l q ila y o tg a n  ta s v im in g  

yo ru g ‘lig i v a  ra n g in i, y o ‘n a lis h in i — fazo d ag i jo y la n is h in i ifo d a la y d i.
S h u n in g  b ila n  b iig a  ku za t u v c h i a tro f-m u h itn in g  ch eg ara lan g an  

q is m in i k o 'r a d i, y a ’n i k o 'r is h  b u rc h a g i d eb  n o m la n g a n  fa z o  

b u rc h a g i a n iq la n a d i. O b y e k tn in g  h a r b ir  n u q ta s i u c h  o ‘ lc h a m li 
fazoda jo y lash g an lig i sababli h arakatlan ish  d avom id a v a  y o ritilg a n lik n i 

o ‘zg a rtiris h g a  q a ra b , h a r b ir  n u q ta d a  y o ritü g a n lik  x a ra k te ri va  ran g i 

o ‘zg a ra d i, b u  h o ld a  u za tis h n in g  o b yek td ag i m a te m a tik  m o d e li k o ‘p  

o ‘ lc h a m li fa z o -v a q t fu n ks iyas i h is o b la n a d i. B u n d a  y o ritilg a n lik n in g  

ta q s im o ti L  b ila n , ra n g n in g  to n i esa X  v a  ra n g  to z a lig i p  o rq a ü  

b e lg ila n a d i. U m u m a n  o lg a n d a , o q -q o ra  te le v id e n iy e d a  b ir o r -b ir  

o b y e k tn in g  ra n g i to ‘g ‘ ris id a g i m a ’ lu m o tla r  q u y id a g i ifo d a la r  

y o rd a m id a  an iq lan ad i:

L = f L(x ,y ,z ,t);

\ = f f c y ¿ A ' ,  (6 .1 )

r = f p(x ,y ,z , t ) ,

b u y e rd a  x ,y ,z  ~  fa z o v iy  k o o rd in a ta la r , /  — v a q t.
E le k tr  a lo q a  k a n a lin in g  aso siy  x u s u s iy a tla rid a n  b ir i, h a r b ir  

vaq t o ras id a  s ignaln ing  faq at b iig in a  q iy m a tin i u zatish  im k o n iy a tid ir. 
S h u  tu fa y li te le v iz io n  s ig n a l v a q t b o ‘y ic h a  o ‘z g a ru v c h a n . 0 ‘z  

n a v b a tid a , s ig n a l fa q a t b irg in a  m u s ta q il o ‘zg a ru v c h a n  k a tta lik  — 

v a q tn in g  fu n k s iy a s i b o ‘ lis h i k e ra k , y a ’ n i e le k tr  a lo q a  k a n a li 
k u c h la n is h  v a  v a q tn in g  b ir  o ‘ lc h o v li b o g ‘ liq lig in i x a ra k te rla y d i:

U  =  ^ ( t ) .  (6 .2 )

Z a m o n a v iy  te le v iz io n  k o ‘rsatuv tiz im i o ‘za ro  a lo q a lin iy a s i tiz im i 

b ila n  b o g ‘ la n g a n  ik k i q is m d a n , y a ’n i u z a tu v c h i va  q a b u l q ilu v c h i 
q is m la rd a n  ib o ra td ir  (6 .3 -ra s m ). T iz im n in g  u z a tu v c h i q is m id a  

u z a tilis h i k e ra k  b o ‘lgan  o b yekt tasv iri o p tik  q u rilm a n in g  O  o byektiv i
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y o rd a m id a  u z a tu v c h i te le v iz io n  k a m e ra d a  jo y la s h g a n  u z a tu v c h i 
tru b kag a  p ro yeks iya lan ad i. U z a tu v c h i tru b kad a  o p tik  ta s v ir e le k tro n  

ta s v irg a , s o ‘ n g ra  u  ta s v im i y o y is h  y o rd a m id a  te le v iz io n  s ig n a lg a  

a y la n tir ila d i v a  te le v iz io n  k a m e ra d a g i k u c h a y tirg ic h  y o rd a m id a  

k u c h a y tir ilib  te le v iz io n  kan a lg a  u z a tila d i.

6.3-rasm. Televizion tizimning tarkibiy sxemasi.

6.2. Insonning kohfsh ti/.imi

T e le v iz io n  q u r ilm a la m i y a ra tis h d a  k o ‘ ris h n in g  x u s u s iy a tla rin i 

v a  x a ra k te r is tik a la r in i h iso b g a  o lis h  k e ra k  b o ‘ la d i. K o ‘r is h , y a ’n i 
k o ‘ ris h  h is s iy o ti k o ‘ris h  t iz im i y o rd a m id a  v u ju d g a  k e la d i. K o ‘ rish  

t iz im i y o ru g ‘ lik n i sezish  q a b u lq ilg ic h i -  k o ‘z d a n , asab to la la rid a n  

va m iy a  q o b ig ‘in in g  m a ’lu m o tla m i ta h lil q ilu v c h i q ism id an  ib o ra td ir. 
In s o n  k o 'ris h  tiz im in in g  u m u m iy  tu z ilis h i 6 .4 -ra s m d a  k e ltir ilg a n .

Shox(muguz) » | Qorachiq Ko. harj 
parda  ̂ 41 / ^

Sklera 

To‘r pâiüa 

Markaziy chuqur

6.4-rasm. Inson ko‘rish tizimining umumiy tuzilishi.
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K o ‘z  k o ‘ rish  t iz im in in g  ta s h q i o rg a n id a n  ib o ra t. U  s h a rs im o n  

s h a k ld a g i jis m  b o ‘ lib  (k o ‘z  s o q q a s i), s k le ra  d eb  a ta lu v c h i z ic h  o q  

tu s li k im y o v iy  q ob iq  ich ig a  joy lashg an . S kleran ing  o ld i to m o n i sh a ffo f 
b o ‘lib , b iro z  q a b a riq ro q  s h ak lg a  ega b o ‘ la d i, u n i m u g u z  y o k i 
sh oxp ard a d e y ila d i. O p tik  o ‘q  y o n id a n  k o ‘rish asabi k iig a n . K o ‘ rish  

asab i b ir  m illio n g a  y a q in  asab to la la r id a n  ía s h k il to p g a n  b o ‘ la d i. 
A s a b  to la la r in in g  tu g a lla n is h  u c h la r i k o ‘z  s o q q a s in i ic h k i 
to m o n id a n  p a rd a  s ifa tid a  q o p lab  tu ra d i. U n g a  k o ‘zn in g  to ‘r  p ardasi 
yo k i re tin a  d e y ila d i. A sab to la la rin in g  tu gallan ish  u c h la rin in g  shakliga  
q a ra b , u la m i k o lb a c h a la r y o k i ta y o q c h a la r d eb  a ta la d i.__________

H a r  b ir  k o ‘z n in g  to ‘ r  p a rd a s i 130 m ln  ta y o q c h a d a n  va  7 m ln  
k o lb a c h a la rd a n  ta s h k il to p g a n . K o lb a c h a la r y o ru g ‘ lik k a  s e zg ir 

b o ‘la d ila r. H a r  b ir  asab to las ig a  b itta  y o k i b ir  n e c h ta  k o lb a c h a la r v a  

b ir  n e c h ta  g u ru h  ta y o q c h a la r u la n g a n  b o ‘ lib , u la r  b iig a lik d a  

u m u m iy  y o ru g ‘ lik  m a y d o n in i h o s il q ila d i. K o ‘z  to ‘r in in g  b u n d a y  

tu z ilis h id a  k o lb ach a la r jis m n in g  m ayd a q ism la rin i va  ran g la rin i yaxshi 
a jra tis h i u c h u n  “ k u n d u zg i”  k o ‘rin is h i, ta y o q c h a la r y u q o ri d a ra jad a  

yo ru g ‘lik n i sezish xususiyati b ila n  “ o qsh o m g i” k o ‘ris h n i ta ’m in la y d i.
T o ‘r  p a rd a n in g  k o ‘z  o p tik  o ‘q i o ‘tg a n  jo y id a  s a riq  d o g ‘ va  

m a r k a z iy  c h u q u rc h a  m a v ju d . T o ‘ r  p a rd a n in g  b u  y e r id a  

k o lb a c h a la m in g  soni eng y u q o ri va  h a r b ir  ko lb ag a k o ‘rish  asab in ing  
a lo h id a  to la s i o x ir i b ila n  u la n a d i.

M a rk a z iy  ch u q u rm u g u zd a n  so‘ng  s h a ffo f s u y u q lik  b ila n  to ‘ lg an  

k o ‘z  kam eras i joy lashgan . K a m e ra n in g  ostida ran g li p ard a jo ylashg an  

b o ‘lib , u nga k a m a la k  p ard a  y o k i d ia frag m a  d e y ila d i. K a m a la k  p ard a  

o ‘ rta s id a  tirq is h c h a  b o ‘ lib , u n g a  k o ‘z  q o ra c h ig ‘ i d e y ila d i. K o ‘z  

q o ra c h ig ‘ in in g  o ‘ lc h a m i y o r itilg a n lik k a  b o g ‘liq  rav is h d a  o ‘z g a rib , 
q o ra c h iq d a n  o ‘ta y o tg a n  y o ru g ‘ lik  o q im in i b o sh q arib  tu ra d i.

K o ‘z  q o rach ig ‘i o rasida k o ‘z  g avhari deb  a ta lu vch i, ik k i ta ra fla m a  
q avariq  liñ za s im o n  s h a ffo f jis m  jo y lash g an . K o ‘z  m u g u zi, kam eras i 
va g avh ari b iig a lik d a  k o ‘zn in g  o p tik  tiz im in i ta s h k il e ta d i.

K o ‘z  g a v h a rin i u sh lab  tu rg a n  m u s h a k la r k o ‘z  g a v h a rin in g  

q a v a riq lig in i o ‘z g a rtir ib  tu ris h  xu s u s iy a tig a  eg a . B u  xu s u s iy a t 
y o rd a m id a  k o ‘z  g avh ari k o ‘zn in g  o rq a  d evo rig a  k o ‘zd an  10 sm  d an  

to  ch eks iz  m aso fag ach a jo y la s h g a n  jis m  s h a k lin i fo k u s la y d i (y a ’n i, 
k o ‘z n in g  o rq a  d evo rig a  jis m n in g  k ic h ra y tirilg a n  s h a k lin i tu s h ira d i). 
K o ‘zn in g  b u  xususiyatiga akkom odatsiya  d e y ila d i. K o ‘z  soqqasin ing  
o rq a  to m o n id a n  u n in g  is h id a n  u zo q la s h g a n  sa ri k o lb a c h a la r  

s iy ra k la s h ib , ta y o q c h a la r z ic h la s h ib  b o ra d i.
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6 .3 .  T e le v iz io n  s ig n a li, u n in g  ta r k ib i v a  s p e k tr i

U z a tila d ig a n  ta s v ir to ‘g ‘ris ida batafs il m a ’Iu m o t to ‘p lag an  e le k tr  

s ig n a li i ta s v ir  s ig n a li deb  a ta la d i. T a s v ir s ig n a li b ir  q u tb li im p u ls  

k o ‘rin ish id ag i s ig n allard an  tash kil top gan  (u la m i q iy m a ti vaq t o ‘q iga  

nisbatan m a n fiy  y o k i m usbat to m o n g a o ‘zgarishi m u m k in ). B ir  q u tb li 

sig n allar a lb a tta  d o im iy  q iym atg a  ega.
T a s v im i yo y ish  q o n u n iy a tig a  b in o a n  b ir  satrdan  ik k in c h i satrga  

va b ir  k a d rd a n  ik k in c h i k ad rg a  o ‘tis h  d a v rid a , p a rd a d a  x a la q it 
b e ru v c h i ta s v ir ifo d a la n m a s lig i u c h u n , ta s v ir s ign aliga  so‘ n d iru v c h i 
im p u ls la r k ir it ila d i. B u n d a y  y ig ‘ in d i s ig n a lla r t o ‘liq  ta s v ir  s ig n a li 
deb a ta la d i.

F o to e le k tr  o ‘zg artirçp ch n in g  c h iq is h id a n  o lin a y o tg a n  v id e o s ig - 

n a ln in g  q iy m a ti v a q tn in g  fu n ks iyas i h is o b la n a d i va u za tila y o tg a n  

ta s v ir e le m e n tla rin in g  y o ritilg a n lig ig a  to ‘g ‘r i p ro p o rs io n a l b o ‘ la d i, 
m asa lan , 6 .5 -ra s m d a  k o ‘rsa tilg an  o q -q o ra  ta s v ir u ch u n  en g  y u q o ri 
sath o q  ran g g a , q u y i sa th i esa q o ra  rang ga, o q  va  q o ra  ra n g la m in g  

orasidag i ra n g la ig a  k u lra n g n in g  g rad ats iya la ri m os k e la d i.

Kulrang

a 2 1  ■  ■  m а
a) оa

■A■■m

I Vertikal ¡ ¡ Gradatsiya |

6.5-rasm. Videosignalni shakllantirish: 
a — uzatilayotgan tasvir. b -  a-a satrni yoyishdagi signal shakli.

Q a b u l q ilin g a n  signal o rq a li ta s v im i tik la s h  u ch u n  to ‘liq  tasv ir 

s ig n a lid a n  ta s h q a ri, s in x ro n lo v c h i im p u ls la r ta la b  q ilin a d i. U la r  

s a tr va  k a d r s in x ro im p u ls la rd a n  ib o ra t.
S a tr va  k a d r s in x ro n  im p u ls la r y ig ‘ in d is i s in x ro s ig n a l b ila n  

b ir ik tir ilib , to ‘ liq  te le v iz io n  sig n aln i tash k il q ila d i. T o ‘ liq  tasv ir signali
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v a q t o ‘q in in g  b ir  to m o n id a  jo y la s h a d i, ik k in c h i to m o n ig a  esa 

s in xro s ig n a l jo y la s h tir ila d i. T o ‘ liq  te le v iz io n  S ig n al, s a tr tash lab  

y o y is h  re jim id a  y a n a  m u ra k k a b la s h a d i. K a d r  k o ‘r in is h i v a q ti 
o ra lig ‘ id a , k a d r s in x ro im p u ls la ri o ld id a  va  o rq a s id a  q o ‘ s h im c h a  

te k is lo v c h i im p u ls la r  jo y la s h t ir ila d i. B u n d a n  ta s h q a r i, k a d r  

s in x ro im p u is ig a  q irq ib  o iu v c lii im p u ls la r jo y la s h tir ila d i.
B ir  k a d r d a v o m iy lig i T k, o rq ag a  q a y tis h  v a q ti ß T k, (k a d r yo y ish  

v a q ti u c h u n  ß = x kgi/ T k) s a tr a k tiv  v a q tid a  ( l - ß ) * T zga te n g  (b iz d a  

q a b u l q ilin g a n  s ta n d a rt b o ‘y ic h a  T z= H = 6 4  m k c ,  ß = 0 ,1 8 7 5 ), k a d r  

s in x ro im p u ls  d o in iiy lig i t k, s a tm ik i esa t g (s ta n d a rt b o ‘y ic h a  

t k= 3 H = 1 9 2  m k c ,  t g= 4  m k c )  ga te n g  d e b  o lin g a n . T e k is lo v c h i va  

q irq ib  o lu v c h i im p u ls la r  c h a s to ta s i 2 f z, d a v o m iy lig i t g d e b  

b e lg ilan ad i.

T e le v iz io n  s ig n a li q u y id a g i q is m la rd a n  ta s h k il to p g an :
1. V id e o  (ra v s h a n lik ) s ig n a li.
2 . S a tr v a  k a d r so ‘ n d iris h  im p u ls la ri (S S I’ v a  K S P ).
3 . S a tr v a  k a d r s in x ro im p u ls la ri (S S I i  K S I) .
4 . K S I d a g i ik k ila n g a n  sa tr c h a s to ta li q irq im la r .
5 . M u v o z a n a tlo v c h i im p u ls la r.
6 . R a v s h a n lik  s ig n a lin in g  o 'zg a rm a s  ta s h k il e tu v c h is i.
S a tr v a  k a d r  d a v rla r i u c h u n  to ‘ liq  te le v iz io n  s ig n a ln in g  s h a k li

6 .6 -ra s m d a  k e ltirilg a n .

Oqsath

Ravshanlik signali 

Qorasath
Sinxronizatsiyani 
so'ndirish sathi

Muvozanatlovchi! 
impulslar 312.5 satr

6.6-rasm. Satr (a) va kadr (b) davrlari uchun toMiq televizion 
signalning shakli.
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T o ‘ liq  te le v iz io n  s ig n a ln in g  a m p litu d a s i 1 v o ltg a  te n g , b u n d a n
0 ,7  v o lt ta s v ir s ignal a m p litu d a s i, s in xro s ign a l u c h u n  esa 0 ,3  v o ltn i 

ta s h k il q ila d i. S o ‘n d iru v c h i sathg a n is b a ta n  s ig n a ln in g  q o ra  s a th i 
5 %  b a la n d  o lin a d i v a  b u  o ra liq  qo ‘riq lovch i o ra liq  d e y ila d i.

S ig n a ld a  ta s v ir to ‘ liq  ifo d a la n s a , u n i u za tis h d a  im k o n  b o ric h a  

shovqin va b uzilish la r k iritilm asa  ham da yoyish tezlig i d o im iy  saqlansa, 
u n in g  s ifa ti tasv ir s ig n a lin in g  tik la n is h id a  s ezila rli d ara jad a  saq lan ad i. 
T a s v im i e le k tr s ig n alid a  to ‘liq  ifodalash  u ch u n  o p tik  ta s v im i signalga  

va  s ig n a ln i o p tik  ta s v iig a  a y la n tiig ic h la m in g  a m p litu d a  va ch asto ta  

ta v s ifla ri c h iz iq li rav ishda o ‘zg arish i lo z im .

0 ‘q ish  va  yoyish  a p e rtu ra la rin in g  o ‘lc h a m i ilo ji b o ric h a  k ic h ik  

b o ‘ lis h i s ig n a ln in g  b u z ilis h la rs iz  tik la n is h in i ta ’m in la y d i. Y o y ilis h d a  

b ir  x il te z lik  va m asshtab  b o ‘lis h i sh art. A p e rtu ra  o ‘zg argan  sayin  

s ig n ald ag i k e s k in lik  p asayad i, ta s v ir m ayd a  q is m la ri s ig n a lin in g  

a m p litu d a s i h a q iq iy  q iy m a tid a n  pasayad i, o ‘ta  k ic h ik  (a p e rtu ra  

o ‘ lc h a m in in g  y a rm ig a  ten g  va  u n d an  k ic h ik ) q is m la rd a g i signal 
o ‘zgarm as y o k i o ‘zg arish i sh o vq in  q iy m a ti b ila n  ten g  b o ‘ lg an  d o im iy  

q iym atg aay lan ad i.

B a rc h a  tu rd a g i s ig n a lla r q a to ri te le v iz io n  s ig n a l h a m  o ‘z in in g  

sp ektrig a  ega. T V  s ig n a l s p e k tri d is k re t c h iz iq li s p e k trb o ‘lib , u n in g  

a tro fid a  y o n  chasto ta  p o lo s a li s ig n a lla r k o ‘rin is h id a  y e ta rlic h a  q isqa  

s a tr c h a s to ta s in in g  g a rm o n ik a la r i to ‘p la n g a n  (6 .7 -ra s m ), u la r  

rasm d a p asayib  b o ra d ig a n  v e rtik a l y o y ilm a n i va  ta s v ir d e ta lla rin in g  

h a ra k a tin i ta s h k il e ta d i.

B u n d a  u z a tila y o tg a n  ta s v ir h a q id a  m a ’ lu m o t e ltu v c h i d is k re t 
e n e rg iy a  z o n a la ri h o s il b o ‘ la d i, b u  z o n a la m in g  e n e rg iy a s i s a tr 

c h a s to ta  g a rm o n ik a la r i ta r t ib in in g  o rtis h i b ila n  k a m a y ib  b o ra d i.
6 .7 -ra s m d a  v id e o s ig n a ln in g  s p e k tri k e ltirilg a n .

Satr chastota garmonikalari

6.7-rasm. Videosignal spektri. 
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6 .4 .  T a s v irn in g  o p t ik  ta v s ifn o m a la r i v a  y o ru g ‘ l ik -  

te x n ik a v iy  k a t t a lik la r

O p tik  ta s v ir k o ‘p g in a  y o ru g ‘ lik -te x n ik a v iy  k a tta lik la r  b ila n  

x a ra k te rla n a d i. U la m in g  asosiy lari y o ru g ‘lik  o q im i, yo ru g ‘lik  k u c h i, 

y o ritiig a n iik  va rd vs iian lik  h iso b lan ad i.
Y o m g ‘l ik  d e b , in s o n  k o ‘z ig a  ta ’s ir e tu v c h i 3 8 0  n m  d a n  7 7 0  

n m  g a c h a  b o ‘ lg an  to ‘ lq in  u z u n lik  d ia p a z o n id a g i e le k tro m a g n it 

n u rlan ish la rig a  a y tila d i.
— Y o r u g ‘ lik  o q im i ( F ) —  n o rm a l h o la td a g i k o ‘z  u n in g  ta ’s ir  

etish i b o ‘y ic h a  b ah o layd ig an  n u rla n is h  q u w a tid ir . 0 ‘ lc h o v  b irlig i — 

lu m e n  ( lm ) . T a jr ib a  y o ‘ l i  b ila n  shu n arsa  a n iq la n g a n k i, k o ‘rish  

e g rilig i tavs ifn o m as in in g  m a k s im u m i — 5 5 0  n m  d a  1 V a tt n u rla n is h  

q u w a tig a  6 8 3  lm  y o ru g ‘ lik  o q im i to ‘g ‘ r i k e la d i, o q  ran g  u c h u n  b u  

q iy m a t — 2 2 0  lm , 100 V a t t li la m p a  esa 8 0 0 — 1500  lm  y o ru g ‘ lik  

o q im in i h os il q ila d i.
Y o ru g ‘ lik  k u c h i ( I )  — y o ru g ‘ lik  o q im in in g  fa z o v iy  b u rc h a k d a g i 

z ic h lig i. Y o ru g ‘ lik  k u c h i tu r li y o ‘ n a lis h la rd a g i y o ru g ‘ lik  o q im i 
n u rla n is h la rin in g  b ir x il em aslig in i xa rak terlayd i. Y o ru g ‘lik  k u c h in in g  

o ‘lc h o v  b irlig i kan d e lla  (k d ) h iso b lan ad i. U  1 lm  yo ru g ‘lik  o q im in in g  

1 s te rrad ian  fa zo v iy  b u rch akd a  tek is  taqsim lan g an lig ig a  to ‘g ‘r i k e la d i. 

0 ‘ rta c h a  y o ru g ‘lik  k u c h i n u rlan ayo tg an  yo ru g ‘lik  o q im in in g  fa zo v iy  

b u rc h a k n in g  to ‘ liq  q iy m a ti 4 n  g a  n is b a ti b ila n  a n iq la n a d i. M is o l 
u c h u n , 100 V a ttli la m p a  6 0 — 120 k d  y o ru g ‘lik  ku ch ig a  ega.

Y o r itiig a n iik  (E )  -  y o ru g ‘ lik  o q im in in g  u  tu sh ayo tg an  yu zad ag i 
z ic h lig id ir . Y o r itilg a n lik n in g  o ‘ lc h o v  b ir lig i lu k s d ir ( lk )  — u  1 lm  

y o ru g 'lik  o q im i b ila n  1 m 2 m a y d o n d a  h o s il q ilin a d i. M is o l u c h u n , 
k in o e k ra n n in g  y o r itilg a n lig i — 4 0 —2 0 0  lk , k ito b  o 'q is h d a  — 2 0 , 
y o z d a  jis m la rn in g  k o ‘ rin is h i — 1 0 0 0 , y o zd a g i q u y o s h li k u n d a  

p ly a jla rd a  — 100000 lk .
Y o rq in lik  — yu zaga n u rla n a y o tg a n  y o ru g ‘lik  k u c h in in g  z ic h lig i. 

R a v s h a n lik n in g  o ‘ lc h o v  b ir lig i k a n d e lla /m 2. N u r la n tir ila d ig a n  

y u z a la m i u la rd a  y o ru g ‘ lik n in g  q o ‘zg ‘a tilis h  u s u lla rig a  k o ‘ ra , ik k i 
tu rg a  a jra tis h  m u m k in : o ‘z i n u r la n u v c h i ( T V  e k ra n i, la m p a  

n a k a lin in g  ip i)  v a  ik k ila m c h i, tu s h a y o tg a n  y o ru g ‘ l ik  n u r in i 
q a y ta ra d ig a n  y o k i q ism an  o 'tk a z ib  yu b o rad ig an  (k in o e k ra n , p la fó n  

lu s tra la r) y u z a la r. M is o l u c h u n , k in o e k ra n  ra v s h a n lig i — 10—30  

k d /m 2, T V  e k ra n i — 4 0 —8 0  k d /m 2, g u g u rt d o n a s in in g  a la n g a s i —
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5 m in g , la m p a  n a k a lin in g  ip i — 5 m ln  a tro fid a , quyosh — 1 ,5  m lrd  

k d /m 2 d a n  ib o ra td ir.

Q a b u l q ilu v c h i tm b k a  e k ra n id a g i ta s v ir u za tila y o tg a n  o b y e k tn i 
a n iq  ifo d a la s h i k e ra k . A m m o  o q -q o ra  e k ra n li te le v iz o r e k ra n id a  

o b yektn in g  a y rim  tavs ifn o m alari ta m o m a n  y o ‘q o lad i (m asa lan , h a jm  

ta s a w u ri, ra n g  va  h .k .) , a y rim  ta v s ifn o m a la ri q ism an  aks e ttir ila d i. 
Q a b u l q ilu v c h i tru b k a  e k ra n id a g i ta s v im in g  s ifa ti s a trla r o ‘ lc h o v i, 
y o rq in lig i, y a r im to n la m in g  tik la n is h d a g i ra v s h a n lig i, a n iq lig i, 
sh o vq in lan g an lig i va  g e o m e trik  o ‘xshashlig i b ila n  b a h o lan ad i.

T a s v ir o ‘ lch o v i o d a td ag i ku za tish  s h a ro itid a , y a ’n i k a d r fo rm a ti 
k = 4 :3  va  v e rtik a l b o ‘y ic h a  a n iq  k o ‘rish  b u rc h a g i a = 1 2 ° ...1 5 °  

b o ‘ lg a n d a , k u za tu v c h i va e k ra n  o ras id ag i m asofaga b o g ‘ liq  b o ‘ la d i. 
Y assi ta s v ir o p tim a l k o ‘rin is h i u c h u n  m aso fa D = 4 ...5 h  q ilib  o lin is h i 
k e ra k . B u  y e rd a  h  — ta s v ir b a la n d lig i. B u n d a y  m a s o fa d a n  e k ra n  

k u z a tilg a n d a , a g a r ra s trd a g i s a tr la r so n i 5 0 0 -6 0 0  ta d a n  k o ‘p  

b o ‘ lsa , ik k i q o ‘ s h n i s a tr la m in g  k o ‘ rin is h  b u rc h a g i shu  d a ra ja d a  

k ic h ik  b o ‘ la d ik i, n a tija d a  to m o s h a b in  ra s tm i s a trli tu z ilis h g a  ega  

e k a n lig in i p a y q a m a y d i.

E k a H  y o rq m lip  k u za tu v  v a q tid a g i sh aro itg a  b o g ‘ liq . O ^ rta c h a  

y o ritilg a n  xo n ad a  tasv im in g  y u q o ri d ara jad ag i s ifatiga erishish  u ch u n  

y o rq in lik  100  k d /m 2 d a n  o s h m a s lig i k e ra k . 0 ‘rta c h a  y o rq in lik n i 
o ‘zg a ris h i ta s v im in g  ra v s h a n lig ig a  va  y a rim to n la m in g  tik la n is h ig a  

ta ’s ir  k o ‘ rs a ta d i.

R a v s h a n lik  — tik la n g a n  ta s v im in g  y o rq in lik la r i d ia p a z o n in i 
(d a ra ja s in i) ifo d a la y d i. B u n d a  o b y e k td a g i va  tasv ird ag i k u za tu v c h i 
h is  q ila d ig a n  y o rq in lik  o ‘zg a ris h la ri p ro p o rs iy a la rin i saq lab  q o lish  

z a ru rd ir . V e b e r -F e x n e r  q o n u n ig a  aso san , k o ‘ rin is h i y o ru g ‘ lik n i 
h is  q ilis h  o b y e k t y o rq in lig in in g  lo g a rifm ig a  p ro p o rs io n a l b o ‘ la d i. 
T a s v im in g  va  o b y e k tn in g  tu r li q is m la rid a g i y o rq in lik la r i o ras id ag i 
p ro p o rs iy a la m i sezish  h is s iy o tin i saq lab  q o lish  u c h u n  u la r o rasid a:

B  = A  B  fc , (6 .3 )tasvir y obyekt  ̂ '

fo rm u la  b ila n  a n iq la n u v c h i d a ra ja li b o g ‘ la n is h  b o ‘ lis h i z a m r. 
T e le v iz io n  k a n a ld a  ta s v ir va  o b y e k t y o rq in lik la rig a  ch iq is h  v a  k iris h  

s ig n a lla rin in g  m a ’ lu m  a m p litu d a la r i m o s  k e la d i. S h u n in g  u c h u n
(6 .3 ) , te n g lik  te le v iz io n  t iz im n in g  a m p litu d a li ta v s ifn o m a s in i 
a n iq la y d i. B u  fo rm u la d a  te le v iz io n  tiz im n in g  b o s h i va  o x irid a g i
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“ y o n ig ‘ lik -s ig n a l”  v a  “ s ig n a l-y o ru g ‘ lik ”  k a b i o ‘z g a ris h la r h iso b ga  

o lin g a n . D a ra ja  k o ‘rs a tk ic h i tiz im n in g  a m p litu d a li ta v s ifiio m a s in in g  

s h a k lin i a n iq la y d i (6 .8 -ra s m ).

6.8-rasm. Televizion tizimning chiziqli masshtabda g ning uchta 
qiymatlari bo'yicha amplitudali tavsifnomasi.

T a s v ir  v a  o b y e k t ra v s h a n lik la r in i s o lis h tir is h  u c h u n  u la r  

o ra s id a g i b o g ‘ la n is h  e g rilig in i lo g a r ifm ik  m assh tab d a  y a s a y m iz . 
S o d d a lik  u c h u n  A = 1  deb o lib  (6 .3 ) te n g lik n i lo g arifm lash  n a tijas id a

^ « a s v ir ^ ^ o b y e l«  ( 6 '4 >

fo rm u la n i h o s il q ila m iz . L o g a rifm ik  m assh tab  aso sid a , (6 .4 )  fo r -  

m u lag a m os ke lg an , у  n in g  u c h ta  q iy m a ti b o ‘y ic h a  g ra fik n i yasaym iz:

Btas

1000

AB, l |tas 1 

100

*Btas2 {
10

дВ.„ 3 <

/ р . ^

.............7

'-= ¿ ¡á p

в:

6.9-rasm. Televizion tizimning logarifmik masshtabda у ning uchta 
qiymati bo‘yicha amplitudali tavsifnomasi.
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O b y e k t ravsh an lig ig a  q arag an d a  o b y e k t ta s v irin in g  ra v s h a n lig i 
y > l d a  y u q o ri, y < l d a  esa past b o ‘ la d i. B u  ra v s h a n lik la r y = l  d a  

o ‘z a ro  te n g d ir . L o g a rifm ik  m assh tab d a  ta v s ifn o m a la r o ra s id a g i 
bogM anish y  n in g  b archa q iym atla rid a  c h iz iq lid ir. O b yekt y o rq in lik la ri 
va  u la rn in g  v iz u a l h is s iy o td a g i o ‘ z g a r is h la r i o ra s id a  to ‘g ‘ r i 

p ro p o rs io n a llik  s a q la n a d i. T e le v iz io n  t iz im la r  u c h u n  d a ra ja  

k o ‘ rs a tk ic h i y  ra v s h a n lik  k o e ffits iy e n ti, a m p litu d a  tavs ifn o m as i esa 

“ g a m m a ” tav s ifn o m a s i d eb  a ta la d i.
T a s v ir  a n iq lig i u z a tila y o tg a n  o b y e k tn in g  m a y d a  d e ta lla r in i 

t ik la n is h i b ila n  x a ra k te r la n a d i va  u ta s v ir e le m e n tin in g  n is b iy  

o ‘ lc h a m la rig a  b o g ‘ liq  b o ‘ la d i. E le m e n ta r m a y d o n c h a n in g  v e rtik a l 
va  g o riz o n ta l y o ‘n a lish d ag i o ‘ lc h o v la ri te le v iz io n  tiz im n in g  a lo h id a  

o lin g a n  q is m la rig a  b o g 'liq  b o ‘ la d i va  a n iq lik  b u  ik k i y o ‘ n a lis h d a  

a lo h id a -a lo h id a  b e lg ilan ad i.

V e rtik a l y o ‘n a lish d a  a n iq lik  k o ‘ rilg a n d a  e le m e n tn in g  g o rizo n ta l 
o ‘lc h o v i h isobga o lin m a y d i va v e rtik a l y o ‘n a lishd ag i a n iq lik  tasv ird a  

v e rtik a l y o ‘ n a lish d a  (b u  y e rd a  p o lo sa la r g o riz o n ta l b o ‘ lg a n lig i b ila n  

u la rn in g  o q d a n  q o ra g a  o ‘r in  a lm a s h is h i v e r tik a l y o ‘n a lis h d a d ir) 
a lm a s h in ib , k e lu v c h i oq  va  q ora  sa trla rd a  o ‘z  ifo d as in i to p a d i (6 .1 0 -  

ra s m ). C h u n k i s a tm i k e n g lig i e le m e n tn in g  v e rtik a l y o ‘n a lis h id a g i 
o ‘ lch am ig a  ten g d ir.

Vertikal

6. 10-rasm. Vertikal yo'nalishda maksimal aniqlikka ega tasvir.

B u n d a y  tas v irg a  te le v iz io n  s ig n a ln in g  ch a s to ta s i m o s k e la d i, 
c h u n k i u n in g  h a r b ir  d avrig a  s a tm in g  ik k ita  d a v ri m os k e la d i (b itta  

q ora  va b itta  o q ). B u  ch asto ta te le v iz io n  s ign aln ing  yu q o ri ch egaraviy  

c h a s to ta s i f  d a n  a n c h a  p ast b o ‘ lg a n lig i tu fa y li, u n i a lo q a  k a n a li 
b e m a lo l o ‘ tk a z a d i. S h u n in g  u c h u n  o ‘ tk a z u v c h i a lo q a  k a n a lin in g  

k e n g lig i v e rtik a l y o ‘ n a lis h d a  a n iq lik k a  ta ’s ir e tm a y d i.
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G o riz o n ta l y o ‘ n a lis h d a  ta s v ir d is k re t tu z ilis h g a  ega b o ‘ lm a y d i 
va b u  y o ‘ n a lis h d a  e le m e n t o ‘ lc h o v i g o riz o n ta l y o ‘ n a lis h d a  z a ru r  

b o ‘ lg a n  a n iq lik k a  e ris h is h  s h a rtig a  k o ‘ ra  ta n la n a d i. O d a td a  

g o rizo n ta l va  v e rtik a l y o ‘n a lis h la rd a  a n iq lik n i b ir  x il q ilish g a h a ra k a t 
q ilin a d i. B u n in g  u c h u n  e le m e n t to m o n la r i “ a ” g a te n g  k v a d ra t 
k o 'rin is h d a  o iin a d i va n a tija d a  g o rizo n ta l y o 'n a iis h d a g i a n iq iik  h am  

a lm a s h in u v c h i q o ra  va  o q  v e rtik a l y o ‘ lla r  b ila n  ifo d a la n a d i. B u  

y o ‘ lla r  k e n g iig i e le m e n t k e n g lig ig a  te n g  b o M a a i (6 .1 1 -ra s m ). 
E le m e n tn in g  g o r iz o n ta l o ‘ lc h o v i u n in g  u z a tilis h  d a v ri b ila n  

a n iq la n a d i.
Gorizontal 
<----------------->

6.1I-rasm . G orizontal yo 'nalishda m aksim al aniqlikka ega tasvir.

U z a tis h  d a v r id a  s ig n a ln in g  y u q o r i c h a s to ta s ig a  ta s v ir  

p ro p o rs io n a l b o ‘ la d i, y a ’n i b u  c h as to tan i oshish i b ila n  e le m e n tn in g  

d a v ri q isq arad i:

f ' mh  <6-5>
N a tija d a  g o r iz o n ta l y o 'n a lis h d a  a n iq iik  o s h a d i. D e m a k , 

g o r iz o n ta l y o ‘ n a lis h d a  ta s v ir a n iq lig i y u q o ri c h e g a ra v iy  c h a s to ta  

b ila n  a n iq la n a d i.
G o riz o n ta l va v e rtik a l y o ‘n a lish lard ag i a n iq iik  u za tu v c h i va q abu l 

q ilu v c h i tru b k a la m in g  o ch u vch i n u rla r o x irla rin in g  kes im  yu za la rig a  

h a m  b o g ‘ liq  b o ‘ la d i. A n iq lik n i p asayish ig a y o ‘ l q o ‘y m a s lik  u c h u n  

o c h u v c h i n u rn in g  k e s im  y u za s i e le m e n t o ‘ lc h o v id a n  k a tta  

b o 'lm a s lig i za ru r.
T a s v irn in g  s h o v q in la s h g a n i te le v iz io n  ta s v irn in g  s ifa t in i 

a n iq lo v c h i a so s iy  k o 'rs a tk ic h d ir . T e le v iz io n  t iz im n in g  tu r l i
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n u q ta la rid a  u za tis h  tra k tig a  p a ra z it e le k tr ik  s ig n a lla r tu s h ib  q o lib , 

u la r  aso siy  s ig n a lla r b ila n  b irg a  k u c h a y ib  e k ra n d a  tu r li s h a k ld a g i 
v a  tu r li y o rq in lik d a g i q o ‘s h im c h a  d e ta lla r  k o ‘ rin is h id a  n a m o y o n  

b o ‘ la d i h a m d a  ta s v im i b u z ilis h ig a  o lib  k e la d i. B u n d a y  s ig n a lla r  

tu r la r in in g  x ilm a -x illig in i k o ‘p lig ig a  q a ra m a y , u la m i asosiy to ‘ rt 

g u ru h g a  a jra tis h  m u m id n :
1) M u n ta z a m  d a v riy  b u z ilis h la r. U la r  ta s v ird a  to ‘ r  y o k i m u a r  

k o ‘rin is h d a  n a m o y o n  b o 'la d i;
2 ) Q is q a  v a q t ta ’s ir e tu v c h i im p u ls  b u z ilis h la r. U la r  q o ra  va  o q  

d o g ‘ la r  k o ‘ rin is h id a  e k ra n n in g  tu r li jo y la rid a  p ayd o  b o ‘la d i;
3 )  P a s t c h a s to ta li b u z ilis h la r . U la r  s e k in  o ‘ z g a ru v c h i 

x ira la n is h la r k o ‘rin is h id a  n a m o y o n  boM adi;
4 )  T e le v iz io n  t iz im  q u r ilm a la r in in g  tu r li q is m la rid a  is s iq lik  

(flu k tu a ts iy a ) h o la tin i k e lib  c h iq is h i b ila n  b o g ‘liq  ta s v ir b u z ilis h la ri.

6 .5 .  O p t ik  ta s v irn i e le k t r  s ig n a lig a  a y la n tiru v c h i 

q u r ilm a la r

O p t ik  ta s v irn i e le k t r  s ig n a lig a  a y la n tiru v c h i T V  s ig n a l 
o ‘z g a rtirg ic h la r i o b y e k td a n  q a y tg a n  va  u n in g  fo to s e zg ir y u za s id a  

p ro y e k s iy a la n g a n  y o ru g ‘ lik  e n e rg iy a s in i q a y ta  o ‘ z g a r tir is h n i 
ta ’m in la g a n  h o ld a , m a ’lu m  k a tta lik la rg a  ega b o ‘ lg an  e le k tr  s ig n a l 
k e tm a -k e tlig ig a  o ‘ z g a r tira d i. 0 ‘ z g a rtirg ic h  n a fa q a t a lo h id a  

e le m e n tla m in g  y o rq in lig in i b a h o la y  o lis h i, b a lk i yo y ish  ja ra y o n in i 
h a m  a m a lg a  o s h ira  o lis h i k e ra k . Z a m o n a v iy  T V  te x n ik a s id a  

o ‘z g a rtir is h la r u z a tu v c h i e le k tro n -n u r li tru b k a  ( E N T )  v a  q a ttiq  

jis m li o ‘z g a rtiig jc h la r y o rd a m id a  am a lg a  o s h irila d i.
T a s v im in g  s ifa tli b o ‘lis h i b u  k a b i o ‘z g a rtirg ic h la m in g  s e z g irlik , 

ru x s a t e tilg a n  im k o n iy a tla r , y o ru g ‘ lik  va s p e k tra l ta v s ifn o m a la r  

h a m d a  in e rs io n  p a ra m e trla rig a  bog ‘ liq .
S e z g irlik  — b u  p a ra m e tr y o ru g ‘ lik  sezu v c h a n  e le m e n td a g i 

(fo to q a tla m d a ) s ig n a l-s h o v q in n in g  b erilg an  n isbati ta ’m in la n a d ig a n  

“ lu ks” la rd a g i m in im a l y o ritilg a n lik n i k o ‘ rsatad i. 0 ‘z g a rtiig ic h n in g  

s e zg irlig i q a n c h a lik  k a tta  b o ‘ lsa , sh u n c h a  k a m  y o r it ilg a n lik  ta la b  

q ilin a d i.
Y o ru g ‘ lik  tavs ifn o m as i — bu  p a ra m e tr o ‘zg artirg ich  ch iq is h id a g i 

signal to k in in g  u n in g  fo to s e zg ir yu zas i y o ritilg a n lig ig a  b o g ‘ liq lig in i 

k o ‘ rsatib  b e ra d i.
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S p e k tra l ta v s ifn o m a  — o 'z g a rtirg ic h g a  tu s h a y o tg a n  te k is  

ja d a llik d a g i n u rla n is h  to ‘ lq in  u z u n lig in in g  T V  s ig n a l q iy m a tig a  

b o g ‘liq lig in i k o ‘rsa tad i.

In e r s io n lil ik  -  o ‘z g a r tirg ic h n in g  c h iq is h id a g i T V 's ig n a l  
o ‘z g a ris h i, u n in g  fo to s e z g ir y u za s i y o r it ilg a n lig in iiig  o ‘zg a ris h ig a  

n iü b a ta ii k e c h ik is h in i k o ‘ rs a ta d ig a n  p a ra m e tr.
O p tik  ta s v im i e le k tr  s ig n a lig a  o ‘z g a rtiris h  u z a tu v c h i E N T  n in g  

ish lash  p r in s ip i b o ‘y ic h a  o n iy  ta ’s ir v a  za ry a d  y ig ‘ ish  u s u lid a g i 
tru b k a la rg a  b o 'lin a d i. 6 .1 2 -ra s m d a  o n iy  ta ’s ir u s u lid a  o p tik  ta s v im i 
e le k tr  s ig n a lig a  a y la n tir is h  sxem asi k e ltir ilg a n .------------------------------------

6.12-rasm. Oniy ta’sir tizimida signalni hosil qilish.

B u n d a  h o s il b o ‘ la d ig a n  to k n in g  o n iy  q iy m a ti fo to e le m e n tg a  

tu s h a y o tg a n  y o ru g ‘ lik  o q im ig a  p ro p o rs io n a l b o ‘ la d i. K  k a litn in g  

u la n is h i h iso b ig a  yu k la m a d a  fo to e m its iy a  to k i h o s il b o 'la d i. 6 .1 3 -  

rasm da za ry a d  y ig ‘ish u su lid a  ish layd ig an  signal h os il q ilu v c h i sxem a  

k o ‘rs a tilg a n .

6.13-rasm. Yorug'lik energiyasini yig‘ish prinsipi: a — ekvivalent 
sxemasi; b —TV tizimining zaryad yig‘ish moduli.
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Z a ry a d  y ig ‘ ish p rin s ip id a  fo to o ‘z g a rtiig ic h la m in g  s a m arad o rlig i 
a n c h a  o s h a d i, c h u n k i ta s v ir s ig n a lin in g  e le m e n tla r in i k o m m u -  

ta ts iy a  d a v rid a  n u rla n tira y o tg a n  y o ru g ‘ lik  e n e rg iy a s i m axsu s  

k o n d e n s a to rla rd a  ja m la n a d i. S ig n a l p la s tin a s i S P  d a  ja m la n g a n  

u m u m iy  s ig n a l R y y u k la m a  o rq a li ta s v ir s ig n a lin i h o s il q ila d i.

6.6 . T a s v im i y o y u v c h i q u r ilm a la r

T V  ta s v im i y o y is h  e le k tro n  n u m i b iro r  q o n u n  b o ‘y ic h a  

o g ‘d iris h  y o ‘ l i  b ila n  a m a lg a  o s h ir ila d i. K o ‘p c h ilik  z a m o n a v iy  

k in e s k o p la rd a  in d u k tiv  g ‘a lta k la r  aso s id a  e le k tro m a g n it t iz im li  
o g ‘d iris h  q o ‘lla n ila d i. B u n d ay  tiz im n in g  ek v iv a le n t sxem asi q u y id ag i 
k o ‘rin is h d a  b o ‘la d i.

a)

b)

d)

e)

Lk, Ck, rk -  f)
Og‘diruvchi
g‘altakning
induktivligi,
sig‘imi va aktiv
qarshiligi

UK ric««LK

r n n '

n r
6.14-rasm. Og‘diruvchi g'altaklarda og'diruvchi tokni shakllantirish.

A g a r s ig ‘im n in g  ta ’s iri h isobga o lin m a s a , u  h o ld a  g ‘a lta k la ig a  

b e rila d ig a n  b o sh q aru vch i ku c h la n is h  q u y id a g ic h a  ifo d a la n a d i:

U k =  U L+  U r=  L kd i /d t  +  rki.

O g ‘d iru v c h i g ‘a lta k la rd a  a rra s im o n  to k n i o lis h  u c h u n  u la rg a  

s ig n a ln in g  a rra s im o n  v a  im p u ls li ta s h k il e tu v c h ila rin i b e ris h  k e ra k  

b o ‘la d i.

^ » c o l^  b o ‘ lsa, b u n d a  q o ‘y ilg a n  k u c h la n is h  a rra s im o n  shaklga  

ega b o ‘lis h i kerak .
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r k« © L k, — k u c h la n is h  im p u ls  s h a k lig a  ega b o ‘ lis h i k e ra k , 
b u n d a  u n in g  s h a k li to k n in g  h o s ila s id a n  a n iq la n a d i.

(o L k« r k — k u c h la n is h  im p u ls -a rra s im o n  s h a k lg a  ega b o ‘lis h i 
k e ra k , b u n d a  u la m in g  o ras id ag i b o g ‘lan ish  1^ va  rkq iy m a tla ri b ila n  

aniq lanad i.
T e le v id e n iy e d a  T V  ta s v ir s a tr v a  k a d r b o ‘y ic h a  y o y ila d i.
S a tr b o ‘y ic h a  yo y ish n in g  asosiy xususiyati u n i ish in in g  y e ta rlic h a  

katta  15625 T u  chastotasi h iso b lan ad i, b und a qoidaga m u vo fiq  rk<coLk 
va  og ‘d iru v c h i g ‘a lta k la rd a  a rra s im o n  sh ak ld ag i to k n i s h a k lla n tiris h  

u c h u n  k u c h la n is h n in g  im p u ls li s h a k li t al ab  e t ila d i ( 6 .1 4 -< /ra s m ) 
B u n in g  u c h u n  s a tr y o y is h n in g  ik k i to m o n la m a  k a lit li c h iq is h  

q u rilm a s i eng  o d d iy  va  sa m a ra li h is o b la n a d i. 6 .1 5 -ra s m d a  o q -q o ra  

k in e s k o p  s a tr y o y is h  g e n e ra to rin in g  a m a liy o td a  q o ‘ lla n ila d ig a n  

sxem asi k e ltirilg a n .

6.15-rasm. Oq-qora televizoming satmi yoyish qurilmasining sxemasi: 
CHFAS -chastotani fazali avto sozlash; BG -  beruvchi generator; 

SCHR — satr chiziqliligi regulatori; CHST — chiqish satrlari 
transformatori; OT -  og'diruvchi tizim.

S a tm i y o y ilis h id a  e le k tro n  n u m in g  to ‘g ‘r i va  te s k a ri y o ‘ li b ir -  

b ir id a n  fa rq la n a d i. T o ‘g ‘ r i y o ‘ lid a  (y u r is h n in g  a k tiv  q is m i) 
v id e o a x b o ro tn i o lis h  y o k i a k s la n tiris h  s o d ir b o ‘ la d i, b u  h o ld a  n u r  

c h a p d a n  o ‘ n gga va  b ir  v a q tn in g  o ‘z id a  y u q o rid a n  p astg a  h a ra k a t 
q ila d i, te s k a ri y o ‘lid a  (passiv q is m i) esa k e y in g i sa tr y o y ilis h i u c h u n  

o rq ag a  q a y ta d i (6 .1 6 -ra s m ).
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Satr yoyish
Orqaga qaytish vokli ^ ■ 3» To‘g‘ri yo‘li 

b

6 .16-rasm. Satrni chiziqli yoyish.

K a d r yoyish  m o d u li satr yoyish  m o d u lid a n  an ch a  k ic h ik  b o ‘lg an  

c h a s to ta d a  (5 0  T u ) is h la g a n lig i s a b a b li, u la m in g  g e n e ra to rla r i 

tu z ilis h id a  s a trli y o y is h n ik ig a  n isb atan  fa rq  b o r.

Y o y is h n in g  to ‘g ‘r i y o ‘ lid a  k a d r g ‘a lta k la r in in g  re a k tiv  ta s h k il 

e tu v c h ila r in i h is o b g a  o lm a s a  h a m  b o ‘ la d i, b u n d a  c h iq is h  k a s k a d i 

a k tiv  y u k la m a d a g i k u c h a y tirg ic h  s ifa tid a  is h la y d i. B u  h o ld a  

o g ‘d iru v c h i g ‘a lta k la rg a  a rra s im o n  k u c h la n is h  b e rila d i, a rra s im o n  

k u c h la n is h n in g  S -k o rre k s iy a s i esa o d d iy  n o c h iz iq li y o k i c h a s to ta - 

bog‘lan ish li teskari a lo q a  za n jiria rin in g  q o ‘lla n ilis h i h isobiga erish ilad i. 

K a d m in g  o rq a g a  q a y tis h  v a q tid a  n is b a ta n  k a tta  in d u k tiv lik n in g  

m a v ju d lig in i h isobga o lish  ke rak  b o ‘la d i, b u n d a  o rqaga q aytish  v a q ti 

q a n c h a lik  k ic h ik  b o ‘ lsa , sh u n c h a  ta ’m in o t k u c h la n is h in in g  k a tta  

b o ‘ lish i ta la b  e tila d i, y a ’n i F IK  sh unch a k ic h ik  b o ‘la d i. 6 .17 -ra sm d a  

k a d r yo y ish  m o d u li c h iq is h  kaskad in in g  u m u m la s h tirilg a n  sxem asi 
k e ltirilg a n .



a) b)

6.17-rasm. Kadr yoyish moduli chiqish kaskadining 
umumlashtirilgan sxemasi.

6 .7 . T V  t iz im la r d a  s in x ro g e n e ra to r  v a  s in x ro n la s h

T V  t iz im in in g  y o y is h  q u r ilm a la r i s in x ro n  va  s in fa z  is h la s h i 

sh art. B u  ta la b la r te le v id e n iy e d a  u za tis h  s ifa tin i o sh irish  m aq sad id a  

q o ‘lla n ila d ig a n  m a jb u riy  sinxron lash  o rq a li am alga o s h irila d i. B u n in g  

u c h u n  h a r  s a tr v a  h a r m a y d o n  o x ir id a  m axsu s s in x ro n la s h  

im p u ls la r i u z a t ila d i, u la r  m a jb u r iy  ra v is h d a  s in x ro n la s h  v a  

s in fa z la s h n i o ‘z  v a q tid a  is h la s h in i ta ’m in la y d ila r.

U z a tis h  v a  q a b u l q ilis h  q u rilm a la r in in g  y o y is h in i s in x ro n la s h  

h a r x il. T e le m a rk a zd a  ish layotgan  yoyish  q u rilm a la ri, kab e l lin iy a la ri 

o rq a li im p u ls la r m a n b a y i b ila n  b o g ‘ la n g a n , u la m i s in x ro n  ish lash i 

u c h u n  sa tr v a  k a d r ch asto ta  im p u ls la ri q o ‘ lla n ila d i, s a tm i v a  k a d m i 

y o y is h  q u r ilm a la r ig a  u la n a d ila r. Q a b u ld a  y o y is h  q u r ilm a la r in i 

s in x ro n la s h  u c h u n  m u ra k k a b  s h a k ld a g i m axsu s  s in x ro n la s h  

s ig n a lla ri h o s il e tila d i, u la r  u m u m iy  k a n a ld a  ta s v ir s ig n a li b ila n  

u za tila d i. B u  signaldan  tashq ari tasvir signaliga so‘n d iru v c h i im p u ls la r 

k ir it ila d i, u la r  q a b u l q ilu v c h i va  u z a tu v c h i tru b k a la m in g  e le k tro n  

n u rla rin i o rtg a  q ay tish id a  s a trla r va  k a d rla r y o ‘n a lish  d a v o m iy lig in i 

v a q tid a  b e rk itis h a d i. B u  esa u z a tu v c h i tru b k a n in g  n is h o n id a  iz
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q o ld irm a s lig i, q a b u l q ilis h  tru b k a s id a  esa e k ra n n i q a y ta  y o ritis h  

b o ‘lm a s lig i va  ta s v im i ravsh an lig i k a m a y m a s lig in i ta ’m in la y d i.

H a r  b ir  s a tr va  h a r b ir  k a d rd a n  k e y in  o rq ag a  q a y tis h  v a q tid a  

m axsus s in x ro n la s h  im p u ls la ri u z a tila d i, b u  im p u ls la r u z a tu v c h i 

v a  q a b u l q ilu v c h i q u r ilm a la r id a  y o y is h n in g  sa tr va  k a d r b o ‘y ic h a  

k o o rd in a ta  b o sh i b ila n  b o g ‘ la n is h in i a n iq la y d i.

S in x ro n la s h n in g  a n iq lig i v a  s a tr  h a m d a  k a d r y o y is h  t e z l i -  

g in in g  b ir  m e ’y o rd a  b o ‘ lis h i q a b u ld a  v a  u z a tis h d a  ta s v ir  

d e ta lla r in in g  g e o m e tr ik  jih a t id a n  m o s  k o ‘rs a tilis h  a n iq lig in i 

b e lg ila y d i ( 6 .1 8 -ra s m ).

TV signal

6.18-rasm. Uzatish va qabul qilish tomonlarida yoyishni sinxronlash.

G e n e ra to r la m i s in x ro n la s h  b e v o s ita  (g e n e ra to r c h a s to ta s in i 
to ‘ la  n a z o ra tg a  o h s h ) va  in e rs iy a li (p a ra m e tr ik ) tu rg a  b o ‘ lin a d i. 
6 .1 9 -r a s m d a  in e rs iy a li s in x ro n la s h  q u r ilm a s in in g  s x e m a s i 
k e ltir ilg a n .

6.19-rasm. Inersionli sinxronlashning tuzilish sxemasi.

In e rs io n li s in x ro n la s h d a  (c h a s to ta n i fa z a v iy  a v to  s o z la s h ) 

C H F A S  u s u lid a n  fo y d a la n ila d i. S a tr  g e n e ra to r in in g  c h a s to ta s i
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va fazasini V ideosignal ta rk ib id a n  a jratilgan satr s in x ro im p u ls la rin in g  

chastotasi va  fazasi b ila n  taqqoslashga asoslangan.

6.8 . O q -q o r a  te le v id e n iy e n in g  T V  q a b u lq ilg ic h la r i

K in eskop  d c b , ta s v ir  s ig n a lin in g  o n iy  q iy m a tin i k e tm a -k e t  

y o ru g ‘ lik  im p u ls la rig a  o ‘z g a rtiru v c h i lu m in o fo r  e k ra n li e le k tro n - 

n u r li tru b kag a  a y tila d i. K in e s k o p n in g  yo y ish  e le m e n ti fo ku s lan g an  

e le k tro n  n u r h is o b la n a d i, ta s v im in g  k o ‘ rs a tilis h i esa n u m i y o y is h  

q o n u n i b o ‘y ic h a  o g ‘d ir ilis h i va  ta s v ir s ig n a lin i u n in g  z ic h lig i 

b o ‘y ic h a  m o d u la ts iy a s i b ila n  ta ’m in la n a d i.

K in e s k o p la m in g  to ‘g ‘ r id a n -to ‘g ‘ r i k u z a tilu v c h i v a  p ro y e k s i- 

y a la n u v c h i tu r la r i m a v ju d . K in e s k o p  q u rilm a s in in g  sxem asi 6 .2 0 -  

a  rasm da k e ltirilg a n .

Elektron-nurü pushka 

h)

6.20-rasm. O q-qora kineskop qurilm asinnig sxemasi: 1—sokol;
2—elektron-optik tizim; 3—og'diruvchi tizim; 4 —ichki tok o'tkazuvchi 
qoplama (akvadag); 5—ikkinchi anodning chiqishi; 6—yupqa aluminli 

qoplama; 7-lum inofor; 8—shisha kolba.
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K o n s tru k s iy a s i jih a tid a n  k in e s k o p  3 asosiy q is m d a n  ib o ra t: 

sh ish a  k o lb a —8 , e le k tro n  n u m i s h a k lla n tira d ig a n  e le k tro n -o p tik  

t iz irn —2 v a  e k ra n  lu m in o fo r i—7.

E k ra n  y u p q a  a lu m in  p ly o n k a s i 6  b ila n  q o p la n g a n  lu m in o fo r  

q a tla m i 7  k o ‘ rin is h id a  b o ‘ la d i. K in e s k o p n in g  “ b o ‘y in ” q is m id a  

o g ‘d iru v c h i t iz im  ijo y la s h g a n  b o ‘ lib , u n in g  y o rd a m id a  ta s v im i 

y o y is h  ja ra y o n id a  e le k tro n  n u m i h a ra k a tla n is h in i ta ’ m in lo v c h i 

m a g n it m a y d o n i s h a k lla n tirila d i. E le k tro n -o p tik  tiz im  y o k i e le k tro n  

p u s h k a  e le k tro n  n u r to k  z ic h lig in in g  te z la n is h in i, fo k u s la n is h in i 

va  b o s h q a rilis h in i ta ’m in la y d i.

AD OCHKO ACH F ПОС HK 4

О

Radiokanal bloki

Oq-qora
televizor Yoyish

bloki
KYG

Kineskop __/

от

\

CYG

"E=
YVT

6.21-rasm. Oq-qora TV qabulqilgichning tuzilish sxemasi:
KS— kanal selektori; /lZ)-amplituda detektori; GCHAS—generator chastotasini 
avto sozlagichi; KAS— kuchayishni avtomatik sozlagichi; OCHKT— tasviming 
oraliq chastota kuchaytirgichi; OCHKO—ovozning oraliq chastota 
kuchaytirgichi; ACH— amplituda chegaralagich; Kö-videodetektor; CHD- 
chastota detektori; OCHK—ovoz chastota kuchaytirgichi; VK— 
videokuchaytirgich; AS va KS*—amplituda va vaqt selektorlari; SYGva KYG— 
satr va kadr yoyish generatorlari; YVT— yuqori voltli tokgkrilagich; ОТ— 
ogkdiruvchi tizim; fft-radiokamay.

K o n s tru k s iy a s i jih a tid a n  e le k tro n  p u sh ka  s ilin d r ik  e le k tro d la r  

k o ‘ r in is h id a  b o ‘ la d i (6 .2 0 -6  ra s m ) va  q iz d irg ic h  / ,  te rm o k a to d
2, m o d u la to r 3 , te z la tu v c h i 4  sa fo ku s lo vch i 5 e le k tro d la ri, ik k in c h i
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a n o d  6 d a n  ib o ra td ir . B u n d a y  s x e m a  b o ‘y ic h a  q u r ilg a n  p u s h k a  

p e n to d  k o n s tru k s iy a li d e b  a ta la d i v a  ik k i lin z a li o p tik  tiz im g a  m o s  

k e la d i, n u m i fo k u s la s h  ik k i so h ad a  a m a lg a  o s h irila d i: im m e rs io n  

o b y e k tiv  so hasid a  v a  b o sh  fo k u s lo v c h i lin z a  so h asid a .

Im m e rs io n  o b y e k tiv  ta rk ib ig a  te rm o k a to d  2 , m o d u la to r  3  va  

te z ia tu v c n i e le k tro a  4  k ira d i. K a to d  va  te z ia tu v c n i e ie k tro a ia r  

o ras id ag i y u q o ri p o te n s ia lla r a y irm a s i (k a to d  y e ig a  u la n g a n  U k= 0 , 

U y= 5 0 0 -8 0 0  B ) va  u la r  o ra s id a g i m a s o fa n in g  k ic h ik  b o ‘ lis h i 

h is o b ig a  im m e rs io n  o b y e k tiv  s o h a s id a  k a tta  e le k tr  m a y d o n  

k u c h la n g a n lig i h o s il b o ‘ la d i.

K a to d  y u za s id a n  u c h ib  c h iq a y o tg a n  e le k tro n la r  b u  m a y d o n  

ta ’s irig a  tu s h ib , fo ku s  te k is lig id a  in g ic h k a  k o ‘n d a la n g  kes im g a  ega  

b o ‘ lg an  h o ld a  to ‘p la n a d ila r, b u  o q im n in g  d ia m e tri m o d u la to m in g  

n u r  o ‘tu v c h i te s h ig id a n  h a m  k ic h ik  b o ‘ la d i. K e y in  fo k u s la n g a n  

o q im  y an a  ta rq a la d i va  bosh  fo k u s lo v c h i lin z a  sohasiga o ‘ta d i.

Nazorat savollari

1. Televideniyening asosiy vazifasi nimalardan iborat?
2. Televideniyening asosida yotuvchi fizik jarayonlaming mohiyatini 

tushuntiring.
3. Insonning ko‘rish tizimi qanday xususiyatlarga ega?
4. Televizion tasvir signali tarkibiga qanday signallar kiradi?
5. Sinxrosignallar deganda qanday signallami tushunasiz?
6. Optik tasvimi elektr signaliga aylantirish jarayonini tushuntirib 

bering.
7. Tasvir signalini yoyishning ahamiyatini tushuntirib bering. U 

qanday usullarda amalga oshiriladi?
8. TV tizimda sinxronlash nima uchun kerak?
9. Kineskoplar qanday tuzilishga ega bo'ladi?
10. TV qabulqilgichning tarkibiga qanday qurilmalar kiradi?
11. Jamiyatda televideniyening ahamiyatini gapirib bering.
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7 -b o b . R A N G L I T E L E V ID E N IY E

7 .1 . K o lo r im e tr iy a  a s o s la r i

R a n g n i k o ‘ris h  ja ra y o n i. R a n g  e le k tro m a g n it to lq in J a r in in g  

3 8 0 + 7 6 0  n m  o ra lig ‘id ag i y o ru g ‘lik  d ia p a z o n i ta rk ib in in g  ifo d a s i, 
agar shu d iap azo n d ag i to ‘lq in la r b ir  vaq td a  k o ‘zga ta ’s ir q ilsa, m iyad a  

oq ran g  g avd a lan ad i. T o ‘lq in la m in g  a m p litu d a  q iy m a ti b ir  x il b o ‘ lsa, 
b u n d a y  ra n g n i b ir  te k is  e n e ig iy a li o q  ra n g  deb  a ta la d i. A g a r u shb u  

d ia p a zo n d a g i to ‘lq in la r  to ‘ liq  ta ’s ir q ilm a s a , y a ’n i b iro r  ta rk ib iy  

q iy m a ti o z  y o k i k o ‘p  b o ‘lsa  y o k i ta rk ib id a  b o ‘ lm asa , m iy a d a  ran g  

gavdalanadi.

S p e k tra l ta rk ib i h a r x il n u r la n is h la r b ir  x il ra n g  s ifa tid a  q a b u l 
q ilin a d i. B ir  x il s p e k trli ik k i m a n b a d a n  c h iq a y o tg a n  n u rla n is h  

h a r x il ra n g n i u y g ‘o tis h i m u m k in . R a n g la r m e to m e rd ir. A g a r ik k i 
ran g  o ra s id a g i fa rq n i k o ‘z  sezsa, d e m a k , u la m in g  s p e k tra l ta rk ib i 
h a r x il, a g a r sezm asa, u h o ld a  s p e k trla ri b ir  x il d eb  h a m  a y ta  

o lm a y m iz .

H a r  q a n d a y  m u ra k k a b  ta r k ib li n u r la n is h la m i p u r -p u r  

ra n g la rd a n  ta s h q a ri m o n o x ro m  n u r la n is h  b ila n  a lm a s h tir is h  

m u m k in .
U m u m a n  o lg a n d a , ta r k ib i m u ra k k a b , ra n g la r i b ir -b ir ig a  

o ‘xshash o ‘ ta  k o ‘p  n u rla n is h la r m a v ju d , a m m o  u la r b ir -b ir id a n  

fa r q la n a d i. C h u n k i ra n g la r  k o ‘ p  o ‘ lc h o v lid ir . R a n g la r  u c h  

k o ‘rs a tk ic h : tin iq lig i; tu s i; to ‘y in g a n lig i b ila n  a n iq la n a d i.
R a n g la m in g  o b y e k tiv  k o ‘rs a tk ic h la ri:
— R a v s h a n lig i (B );
— T o 'lq in  u z u n lig i (X );
— T o z a lig i (o q  ran g  b ila n  q o ‘s h ilg a n lik  m iq d o ri p ).

K o ‘z n i ran g  a jra tis h  q o b iliy a ti c h e g a ra la n g a n  va  b u rc h a k  

k a tta lig id a n  k ic h ik  b o ‘ lg a n  jis m la r  ra n g in in g  tu s in i u z il-k e s il b ir  

x il a n iq la s h  q iy in . 0 ‘ta  k ic h ik  jis m la r  ra n g in i u m u m a n  p a y q a b  

b o ‘lm a y d i. J ism lam in g  ran gsizlan ish i m asofaga h a m  bog ‘liq . R an g n i 
a jra tish  jis m  asosin ing  rang iga b o g ‘ liq : q o ra -o q  (q o ra  asosda tu ig a n  

o q  jis m ) a jra lis h i 100%  o lin s a , u  h o ld a  q -y a s h il 9 4 % ; q -q iz il 
9 0 % ; q -k o ‘k  2 6 % ; y a -q iz il 4 0 % ; k o ‘ k -q iz il 2 3 % ; k o ‘k -y a s h il 19%  

n i ta s h k il q ila d i. Y o r itila d ig a n  jis m la r  ra n g i y o ritu v c h i m a n b a n in g  

s p ek tra l ta rk ib ig a  q a ra b  tu s la n a d i. 0 ‘ ta  k ic h ik  o ‘ lc h a m li b ir  n e c h a
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m a n b a  ra n g i u la m i q o ‘s h ilm a s id a n  h o s il b o ‘ lg a n  ran g  s ifa tid a  

k o ‘rila d i. K o ‘rila y o tg a n  ra n g la r b iro r te z lik d a  a lm a s h tirils a , u la m in g  

ra n g i q o ‘s h ilm a  n a tija s i d eb  q a b u l q ilin a d i.
K o lo r im e tr iy a d a  ra n g n i k o ‘ ris h n in g  q u y id a g i x u s u s iy a tla rig a  

e ’tib o r  q a ra tila d i:
1. K o ‘z  ran g g a  m s b a ta n  u c h  o 'lc h a rn li, y a ’n i u  iiu r la m i u c h  

ta rk ib li — q iz il R , yash il G , va  k o ‘k  B  q is m la ig a  a jra ta d i. B u  ra n g la r 

asosiy r a n g la r  d e b  a ta la d i. U la r n in g  u s tu n  to ‘ lq in  u z u n lig i 
X r = 7 0 0  n m , A.g = 5 4 6 ,1  n m , A,B= 4 3 5 ,8  n m .
— 2 . K o lo r im e tr iy a  asosiga b in o a n  ra n g la m i u c h  asosiy ran g  

q o ‘s h ilm a s id a n  o lis h  ifo d a s i q u y id a g i k o ‘ rin is h d a  y o z ila d i:

f  F = r '  R + g 'G + b ' B , (7 .1 )

b u  y e rd a  f ,  r ',  g ', b ' ~  ra n g la r m o d u ü ;
F , R , G , B  — n a tija v iy  va  asosiy ra n g la r b e lg is i.
3 . R a n g la m i g e o m e trik  ta ’ rifla s h  (ta s v irla s h ) u n i tu s h u n is h  

u c h u n  q u la y d ir .

yashil g 
ko‘k sariq

ko‘k- /  \  yashi1'
yashil 7^  N,

n i R
olcharang purpur 

rang
sirena
rangi

RGB tizimidagi ranglar uchburchagi -0.08 
a)

A HH

RGB tizimida ranglaming solishtirma 
koordinatalari 

b )

7.1-rasm. RGB tizimi.

4 . A m a ld a  k o ‘p ro q  ra n g lilik  is h la tila d i. S h u n g a  b in o a n , 
F = r R + g G + b B ,  b u  y e rd a  r = r ' / f ,  g = g ' / f ,  b = b ' / f , f = r ' + g ' + b ' ,  

r , g , b  — ran g  k o e ffits iy e n tla ri. R an g  k o e ffits iy e n tla ri y ig ‘ in d is i b irg a  

teng. R a n g lilik  g eo m etrik  n u q ta i n azarid an  ten g  to m o n lik  u chb u rch ak  

k o ‘rin is h d a  ifo d a la n a d i (7  A - a  ra s m ), u n in g  k o e ffits iy e n tla ri q iy m a ti 
g ra fik  y o k i ja d v a l k o 'rin is h d a  b e rila d i. K o ‘z n i h iso b ga o lm a g a n d a
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ra n g  k o ‘ rs a tk ic h la r i e n e rg e tik  q iy m a tla rd a  o lin a d i, y a ’ n i 

P r= P g = P b= 1 B t ; u  h o ld a  o q  ra n g  e n e rg iy a s i P E= 1 /3 P R+ 1 /  

3 P G+ 1 /3 P B.

5 . K o ‘z n i in o b atg a  o lin g a n id a  oM cham  k d /m 2 d a a n iq la n a d i. U  

h o ld a  y o ru g ‘ lik  k o e ffits iy e n ti L R= 1  k d /m 2, L G= 4 ,5 9 1  k d /m 2, 

L B= 0 ,0 6 0 1  k d /m 2 ga ten g  b o ‘ la d i. T a b iiy  o q  ran g  u c h b u rc h a k n in g  

b ir  c h e tig a  s u rila d i £ = 1 ,0 1 ^ + 4 ,5 9 1 0 ^ + 0 ,0 6 6 0 1  B x; u c h b u rc h a k  

to m o n la r i m assh tab i h a m  h a r x il b o  la d i. B u n d a y  u c h b u rc h a k  

y o rd a m id a  a m a liy  h is o b  o lib  b o ris h  m u s h k u lla s h a d i. B u n d a n  

ta s h q a ri, u n i fa z o d a  a n iq  b e lg ila n g a n  h o la ti k o ‘ rs a tilm a g a n , b u  

esa h a r x il ta d q iq o tc h ila r  o ig a n  n a tija la m i u m u m la s h tir is h n i 

q iy in la s h tira d i.

6 . K e ltir ilg a n  m u a m m o n i h a l q ilis h  u c h u n  X Y Z  u c h b u rc h a g i 
q a b u l q ilin g a n . B u  y e rd a  asosiy ra n g la r s ifa tid a  re a l b o ‘ lm a g a n  X ,  

Y , Z  ran g la r o lin g an . F azod ag i h o la ti an iq  belg ilan gan  va ravshan lig i 
Y  o ‘q i b o ‘y ic h a  a n iq la n a d i. X  o ‘q i fa z o  q o ro n g ‘u  y u za s ig a  

jo y la s h tir ilg a n  (7 .4 -n é m ).

7 . R a n g la m i q u y id a g i u s u lla r o rq a li q o ‘sh ish  m u m k in : fa zo d a  

u s tm a -u s t tu sh irish  o rq a li; k e tm a -k e t k o ‘rsatish o rq a li va b in o k u la r  

u su l b ila n .

R a n g  u c h b u rc h a g i. H a r  x il ra n g la r u s tid a  ish  b a ja rilg a n d a , 
u n in g  s ifa tin i va  q iy m a tin i y a q q o l ta s v irla s h  u c h u n  k o lo r im e t-  

riy a d a  ra n g la r u c h b u rc h a g i d eb  n o m la n u v c h i R G B  u c h b u rc h a k  

q o ‘ lla n a d i. U c h b u rc h a k  u c h la rid a  u ch  asosiy rangga m an su b  ten g  

q u w a tli u ch  yo ru g ‘ lik  m an b a  jo y la s h tirilg a n  deb fa ra z  q ila y lik . A g a r 

fa q a t b itta  m an b a  y o q ils a , u n d a n  u zoq lashg an  sayin  ta b iiy  y o ru g ‘lik  

pasaya  b o ra d i. M a s a la n i s o d d a la s h tiris h  m a q s a d id a  R  n u q ta d a n  

c h iq q a n  y o ru g ‘ lik  G  va B  n u q ta la rd a  a m a liy  n o lg a  ten g lash ad i deb  

o lin a d i (ta b iiy k i, b un ing  u chun  u ch b u rch ak ju d a  ka tta  b o ‘lish i ke ra k ). 

B u  s h a rt G  va B  m a n b a la r u c h u n  h a m  b a ja r ila d i, y a ’n i y o ru g ‘ lik  

n u rin in g  ja d a llig i q a ra m a -q a rs h i c h o ‘q q ila rd a  a m a liy  n o lg a  ten g .
R a n g la m in g  q o ‘s h ilis h  q o n u n in i n a m o y is h  q ilis h  m a q s a d id a  

b iro r  ic h i b o ‘sh sh isha s h ard an  fo y d a la n a m iz . R E  c h iz iq  b o ‘y ic h a  

s h a r s iljit ilg a n d a  q iz i l ra n g  o ‘ z g a rm a y d i, le k in  E  n u q ta g a  

y a q in la s h g a n  say in  o q a ra  b o ra d i v a  E  n u q ta d a  o q  ran g a  a y la n a d i. 
D e m a k , ra n g n in g  to ‘y in g a n lig i o ‘ z g a ra d i, y a ’ n i q iz iln in g  o q  ran g  

b ila n  q o ‘s h ilis h i k u z a tila d i. S h u  k a b i s h ar B E  c h iz iq  b o ‘y ic h a  

s iljitilg an d a  rang o ‘zg arm ayd i (k o 'k lig ic h a  q o la d i). F a q a t to ‘y in g an lig i

139



pasayad i. S h a r b u  c h iz iq  b o ‘y ic h a  k o ‘k  ran g  im k o n i b o ‘lg an  h a m m a  

n im ra n g la rid a n  o ‘t ib , E  n u q ta s id a  m u tlo q  o q  ran g g a a y la n a d i. G E  
c h iz iq  b o 'y ic h a  va R G B  u chb u rch ak to m o n la rid a n  c h iq ib , E  nuqtasi 
b ila n  tu tash u vch i h a r q an d ay  c h iz iq d a  ushbu h o la t k u z a tila d i.

7.2-rasm. Rangli uchburchakning umumiy ko'rinishi.

S h u n i t a ’k id la s h  lo z im k i, h a q iq iy  y o ru g ‘lik  m a n b a y i 1 00  %  li 

to ‘y in g a n lik k a  ega em as. Q an aq an g i q iz il, yash il va k o ‘k  rang o lin m a - 

s in  — q iz il fo n u s , k in e s k o p  k a to d  lu m in o fo r i — b u  m a n b a la m in g  

to ‘y in g an lig i h am m a vaq t 100 %  d an  kam . K o lo rim e trik  ta jrib a lam in g  

a n iq la s h ic h a , 100 %  l i  to 'y in is h g a  fa q a t b ir  to ‘ lq in  u z u n lig ig a  te n g  

m an b ag in a  n a za riy  jih a td a n  ega b o ‘lish i m u m k in . T o ‘y in g a n lig i 100  

%  ga yaq in  b un d ay m a n b a la r tu rku m ig a  am ald a  b ir  to ‘lq in  u zu n lig id a  

n u rla n u v c h i la z e r la m i k ir itis h  m u m k in .
M a s a la n , R E  c h iz ig ‘ id a , q iz il ra n g  to ‘y in g a n lig i (7 .2 -ra s m )  

E  n u q ta s id a n  u z o q la s h g a n i s a y in  o r ta  b o ra d i, R  n u q ta s id a  

to ‘y in g a n lik  100 %  d a n  k a m  b o ‘ lg a n lig i s a b a b li, 100  %  ga R , 

nuqtasida erish ilad i. D e m a k , R , n u q ta  m o n o xro m atik  rang m anbayiga  

to ‘g ‘ r i k e la d i.
A sosiy b o ‘lm agan  ran g lard a  h a m  xu d d i shunday ah v o l. M a s a la n , 

100  %  to ‘y in g a n  a tla s  ra n g  O , n u q ta d a  jo y la s h g a n . H a m m a
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m o n o x ro m a tik  R 1 0 1 ,... 100 %  li n u q ta la r b ir la s h tir ils a  s id irg ‘a  

e g ri c h iz iq  h o s il b o ‘ la d i va  u  h u d u d  (lo k u s ) d eb  a ta la d i. B u  c h iz iq  

b o ‘y la b  1 0 0  %  to ‘y in g a n  ra n g la rjo y la s h tir ilg a n  b u  s p e k tra l c h iz iq  

b o ‘ lib , u  u c h b u rc h a k k a  n is b a ta n  jo y la s h tir ilg a n  (7 .3 -ra s m ).

7.3-rasm. Rangli uchburchakning hudud (lokus) ichida joylashishi.

1 9 3 1 -y ili y o r itilg a n lik la m i an iq lash  b o ‘y ic h a  x a lq a ro  ko m iss iya  

(Y X K )  yan g i X Y Z  k o lo rim e trik  tiz im n i q ab u l q ild i. B u  tiz im d a  teng  

to m o n li ra n g li u c h b u rc h a k  o lin g a n  (7 .3 -ra s m ).
B u  u c h b u rc h a k n in g  c h o ‘q q ila r id a  ta x m in iy  (n o re a l) X Y Z  

ra n g la r jo y la s h g a n , u la m i te g is h li q iy m a tla rd a  q o ‘sh ish  o rq a li 
x o h la g a n  to ‘y in g a n lik k a  ega re a l ra n g la m i o lis h  m u m k in .

B in a fs h a  c h iz ig ‘ i b ila n .h a m m a  re a l ra n g la m i o ‘z  ic h ig a  o lu v c h i 
x u d u d  X Y Z  u ch b u rch ag i ic h id a  jo y lash g an . B u  asosiy k o lo rim e trik  

ten g lam a:

F  =  x 'X  +  y 'Y  +  z 'Z . (7 .2 )

U n in g  ta s h k il q ilu v c h ila r i x 'X , y Y  va  z 'Z  la r  h a m m a  re a l 
ra n g la r u c h u n  fa q a t m a n fiy  is h o ra d ir.
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7.4-rasm. XYZ tizimi rangli uchburchagida E energiyali 
oq rangning joylashishi.

7 .2 . O q -q o r a  te le v id e n iy e n in g  ra n g li te le v id e n iy e  t iz im i 

b ila n  m o s la s h tir is h  s h a r t la r i

T e le v id e n iy e d a  ra n g la r to ‘g ‘ ris id a g i to ‘ liq  a x b o ro t u c h ta  b ir -  

b irig a  b og ‘ liq  b o ‘ lm ag an  s ig n a lla m i u zatish  o rq a li am alg a  o s h irila d i, 

xu su san , b u la r  q a b u lq ilg ic h n in g  U R, U G, va  U B s ig n a lla ri y o k i 
ra v s h a n lik , ra n g lü ik  s ig n a lla rin i a n iq la y d ig a n  s ig n a lia rd ir. O q -q o ra  

te le v id e n iy e n in g  ra n g li te le v id e n iy e  tiz im i b ila n  m o s lash tirish  asosiy 

m asala h iso b lan ad i.
T iz im la m i o ‘z a ro  m o s la s h tiris h  te x n ik  iq tis o d iy  s h a ro itg a  

b o g ‘ liq  h o ld a  am a lg a  o s h irila d i va  q u y id a g ila m i b ild ira d i:
1) O q -q o ra  te le v iz o rla rd a  ra n g li ta s v irla m i n o rm a l q a b u l q ilis h  

im k o n iy a tla r i ( to ‘g ‘ r i m o s la s h tirilg a n lik );
2 ) R a n g li te le v iz o rla rd a  o q -q o ra  ta s v irla m i n o rm a l q a b u l q ilis h  

im k o n iy a tla r i (te s k a ri m o s la s h tir ilg a n lik );
3 ) O q -q o ra  te le v id e n iy e d a g i c h a s to ta  k e n g lig id a  ra n g li 

te le v id e n iy e  s ig n a lla rin i u za tis h  im k o n iy a ti (p ro fe s s io n a l m o slash 

t ir ilg a n lik ) .
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K o ‘ r in ib  tu r ib d ik i, m o s la s h tirilg a n  ra n g li te le v iz io n  tiz im id a  

s h u n d a y  s ig n a lg a  eg a  b o ‘ lish  k e ra k k i, u  n o rm a l o q -q o ra  ta s v im i 
u za tila y o tg a n  ra n g li o b y e k tn in g  y o ru g ‘lik  g radatsiyasiga m u tan o s ib  

ravishda to ‘g ‘ri y a ra tis h i kerak . U  ravsh an lik  s ignali deb n o m la n a d i 
va  U Y d e b  b e lg ila n a d i, c h u n k i Y X Q  tiz im id a  Y  k o o rd in a ta s i 
ra v s h a n lik n i u z a ta d i.

D a s tla b k i v a q td a  ra v s h a n lik  s ig n a li s ifa tid a  asosiy y a s h il ran g  

U n is h la tilg a n , k e y in c h a lik  esa yash il s ig n a lig a  q o lg an  s ig n a lla m in g  

y u q o ri ch as to ta  a ra la s h m a la ri q o ‘sh ilgan  U G+ U Y, k e y in c h a lik  u c h  

aso siy  ra n g  s ig n a lla r in i ten g  n isb a td a  q o ‘s h ilg a n  va  ra v s h a n lik  

s ig n a lin in g  q u y id a g i ifo d a s i h o s il b o ‘ lg an :

N ih o y a t q a b u l q ilis h  e le k tro n  n u r li asb o b n in g  x u s u s iy a tin i 
h isobga o lg a n  h o ld a , d a s tla b k i ta s v im in g  ra v s h a n lik  g ra d a ts iyas in i 
a n iq  u za tu v c h i s ig n a l h o s il e tilg an . U n in g  ifo d as i q u y id ag ich a:

X u s u s a n , te n g  s ig n a lli o q  ra n g  u c h u n  ra v s h a n lik  s ig n a li 
q uyidagiga teng:

K o ‘z  h is s iy o tin i v a  te le v iz o rd a  ra n g la m i tik la s h  x u s u s iy a tin i 
h isobga o lg a n d a , ta s v ird a g i ra n g la m i o rig in a lg a  te n g  deb h isob lash  

m u m k in . B u n d a n  k e lib  c h iq a d ik i, ta s v ird a g i h a r b ir  u n s u rla m i 
ra n g g i, o rig in a ld a g i o ‘xshash u n s u rla m in g  ra n g la rid a n  fa rq i y o ‘q . 
M o s  b o ‘ lg a n  o ‘xsh ash  ta s v ir va  o r ig in a l ta s v ird a g i u n s u rla r  

ra v s h a n lig in in g  n is b a ti h a m m a  u z a tila y o tg a n  ra n g la r u c h u n  
d o im iy d ir:

v , - \ u , + \ u 0 + ± u , . (7 .3 )

U y  — l ru r + l gu g + l bu b . (7 .4 )

Uy =  0 ,3QUr + 0 ,5 9 U g + 0 ,1  IU B . (7 .5 )

7 .3 . R a n g  to ‘ g ‘ r is id a g i m a ’ lu m o tla m i 

u z a tis h  x u s u s iy a tla r i

( 7 . 6 )



B u  s h a rtla m in g  b a ja r ilis h i, te le v iz io n  tra k tid a g i y o ru g ‘lik d a n  

y o ru g ‘lik k a c h a  b o ‘ lg a n  h a m m a  z a n jir la r  o rq a li a n iq la n a d i. U n in g  

s tru k tu ra  c h izm a s i 7 .5 -ra s m d a  k o ‘rs a tilg a n .
T e le v iz io n  tra k tid a g i u za tu v c h i k a m e ra  ta ’s ir e tayo tg an  yo ru g ‘lik  

o q im i F 0 n i u c h ta  asosiy E R E G E B ra n g la ig a  a y la n tir ib  b e ra d i, 
h n n d an  ta s h q a ri, T V  tra k t k u c h a y tir ilg a n  asosiy ra n g  s ig n a lla rin i 

m o s ra v is h d a  o p tik  t iz im  y o rd a m id a  k o ‘p  ra n g li ta s v ir la rg a  

a y la n tiru v c h i F R¡ F Gj F Bi y o ru g ‘ lik  o q im la rig a  o ‘zg a rtira d ig a n  u c h  

asosiy ra n g  v a  u c h  k in e s k o p n in g  u za tis h  k a n a lid a n  ta s h k il to p g a n .
I  Jlar k u c h a y tirilg a n  asosiy ra n g la m i vo ru g M ik  o q im ig a  a v la n tira d i 

v a  o p tik  t iz im i y o rd a m id a  b itta  k o ‘p  ra n g li ta s v im i h o s il e ta d i.

7.5-rasm. RT yorug‘likdan yorug‘likkacha 
traktining tuzilish sxemasi.

U z a tu v c h i k a m e ra  y o ru g ‘lik n i a jra tis h  tiz im id a n  ta s h k il to p g an . 

U  y o ru g ‘ l ik  o q im in i (F 0) u c h ta  ta s h k il e tu v c h i q iz il F R0, y a s h il 
F go, k o ‘k  F B0 ra n g la rg a  a jra ta d i, u la r  u z a tu v c h i e le k tro n  n u r li 

asb obn ing  fo to s e zg irli yuzas id a  u c h ta  asosiy ran g la rd an  ib o ra t o p tik  

ta s v im i h o s il e ta d i.
S h u n d a y  q ilib , te le v iz io n  k a m e ra  y o k i b o sh q a  ra n g li T V  

d a tc h ik la ri ta s v im in g  a lo h id a  e le m e n tla rin i ta h lil q ilis h d a n  ta s h q a ri, 

e le m e n ta r n u r la n is h la m i u c h  k o m p o n e n tli ta h h l h a m  q ila d i, 

u z a tila y o tg a n  h a r b ir  u n s u rla m i E R, E c , E B e le k tr  s ig n a lla rig a  

aks e tt ira d i. B u n d a  h a r b ir  e le m e n t n u r la r  o q im in in g  s ifa ti v a  

m iq d o ri h a q id a g i ta v s ifi b o ‘ lis h i k e ra k .
T V  k a m e ra n i c h iq is h id a  e le k tr  s ig n a lla r, ra n g la r to ‘g ‘ris id a g i 

a n iq  m a ’ lu m o tn i ta s h k il e tis h  u c h u n  ta n la n g a n  k o lo r im e tr ik
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tiz im id a , s ig n a lla r m iq d o ri va ra n g la m i n u rla n is h in i k o o rd in a ta la ri 
o ras id a  to ‘g ‘r i p ro p o rs io n a llik n i ta ’m in la s h  lo z im .

U n d a  R G B  t iz im id a  aso siy  ra n g  s ig n a lla r in in g  m iq d o r i 
q u y id a g ila ig a  ten g  b o ‘lad i:

E r = K ,R ;
£ 0 = ^ 6 ;

E ^ B .

(7 .7 )

B u  y e rd a : r , g , b  — asosiy ra n g la r  m o d u li, K , K j,  K 3 — 

d o im iy  k o e ffits iy e n tla r.

7 .4 .  R a n g lí T V  s ig n a lla r in i k e tm a -k e t v a  b ir  

v a q td a  u z a tis h

R a n g li T V  tiz im i ra n g la m i u za tish  v a  k o ‘rsatish p rin s ip i b o ‘y ic h a
2 s in fg a  b o ‘lin a d i: k e tm a -k e t (n a v b a t b o ‘y ic h a ) va  b ir  v a q td a .

K e tm a -k e t u za tu v c h i tiz im la r . 7 .6 -ra s m d a  k o ‘ rsa tilg an  b u n d a y  

t iz im la m in g  ish lash  p rin s ip i ra n g lilik , k a d r va  s a tr s ig n a lla ri y o k i 
e le m e n tla rin i k e tm a -k e t uzatish g a aso s lan ad i.

Uzatish
kamerasi KINESKOP

Yoruglik filtrli disklar

7.6-rasm. RTV tizimining ketma-ket uzatish sxemasi.

T a s h q i k o ‘ r in is h id a n  o q -q o ra  tiz im d a n  u z a tu v c h i v a  q a b u l 
q ilu v c h i to m o n la rid a  ra n g li fU trla rd a n  ib o ra t d is k la m in g  m a v ju d lig i 
b ila n  fa rq  q ila d i. U c h  ran g dag i y o ru g ‘lik  f i lt r li d is k la m in g  a y la n is h i 
b ilan  tasv ir a lo h id a  k e tm a -k e t q iz il, k o ‘k  va  yashil ran g lari s ignallariga  

a y la n tir ila d i, q a b u l q ilis h  q is m id a  esa y a n a  x u d d i shu k a b i d iskd an
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o ‘ta d i. D is k la m in g  s in fa z a li a y la n is h i h iso b ig a  k u z a tu v c h i u c h  x il 
ra n g n i k o 'ra d i va  k o 'ris h n in g  in e rs io n  xu su s iya ti tu fa y li h a q iq iy  

ia n g li tasvir to ‘g‘risida taassurot paydo  b o ‘lad i. K a d r vaq tida b o ‘ladigan  

u z ilis h la m i o ld in i o lis h  u c h u n  u s h b u  u c h c h a la  ta s v ir ra n g i 
s ig n a lla rin i a lm a s h in is h in i k a d m in g  a lm ash in ish  vaq tig a  to ‘g ‘ rila s h  

ke ra k  b o ‘!a d i, y a ’n i yo y ish  chasto tasi va  s ig n a ln in g  sp ektr ken g lig in i-

3 m a rta  o sh irish  ta la b  q ilin a d i.
K am chiligi:
— o q -q o ra  T V  ta rq a tis h  t iz im i b ila n  yo y ish  p a ra m e trla rin in g  va  

s ig n a l sp e k tr  k e n g lig in in g  h a r  x i l l ig i tu f a y l i  m o s tá s h tir is h  

q iy in lig jd ir;
— tasvirdagi o b y e k tla m in g  b ird a n  te z  h a raka ti tu fa y li ran g lam in g  

u s tm a -u s t tu s h ib  q o lis h i ro ‘y  b e ra d i, y a ’ n i ta s v ird a g i u c h  aso siy  

ra n g la m in g  b ir -b ir ig a  y axsh i k iris h m a s lig i s o d ir b o ‘ la d i;
— y o ru g ‘lik  f i lt r l i  d is k la m in g  q o ‘ lla n ilis h i k in e s k o p  e k ra n in in g  

o ‘lc h a m la rin i c h e g a ra la y d i;
— k e tm a -k e t u s u lin in g  asosiy  y u tu g ‘ i u n in g  y o p iq  a m a liy  T V  

tiz iin la rid a  keng  q o ‘llan ilish ig a  o lib  kelgan  u za tu vch i va  qabu l q ilu vch i 
o x iig i q u r ilm a la r in in g  s o d d a lig id a d ir.

B ír  v a q td a  u z a tu v c h i t iz im . U m u m iy  h o ld a  b u  t iz im n i 7 .7 -  

rasm d a  k o ‘ rs a tilg a n id e k , u c h  s ta n d a rtli o q -q o ra  T V  t iz im la m i 
m e x a n ik  u lash  y o ‘ li  b ila n  y a ra tis h  m u m k in .

7.7-rasm. RT ning bir vaqtda uzatish tizimining sxemasi.
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Y o ru g ‘ lik  o q im in i ita s h k il e tu v c h ila rg a  yoyish  d ix ro ik  k o ‘zg u li 

y o ru g ‘lik  filtr la r in i o ‘z  ich iga o ig an  m axsus rang  b o ‘lg ich  tiz im la rid a  

am alg a  o s h irila d i, d ix ro ik  k o ‘zgu s p ek tm in g  b ir  q is m in i a k s la n tira d i, 
q o lg a n in i d e y a rli y o ‘q o tis h la rs iz  o ‘ tk a z ib  y u b o ra d i.

D ix r o ik  k o ‘zgu  1 “ k o ‘ k ” tru b k a g a  y o ru g ‘lik  o q im in in g  “ k o ‘ k ” 

q is m in i a k s la n tira d i va n u rla n is h n in g  q o lg a n  q is m in i o ‘tk a z ib  

y u b o ra d i. 2 -k o ‘zgu  q iz il ta s h k il e tu v c h is in i a k s la n tira d i va  “ y a s h il” 

tru b k a g a  “ y a s h il” q is m in i a k s la n tira d i. K e y in  3  tru b k a la rd a n  q ab u l 
q ilin g a n  V id e o s ig n a l 3  a lo q a  k a n a li (A K )  b o ‘y ic h a  q a b u l q ilu v c h i 
q u rilm a g a  u z a tila d i, b u  y e rd a  3  ra n g  b o ‘ lg ic h d a g i ta s v irla r d ix ro ik  

k o ‘zg u la r y o rd a m id a  ja m la n ib , b ir  k o ‘rin ish g a  k e ltir ila d i.
A s o s iy  ra n g la rn i u z a tis h  v a  k o ‘ rs a tis h n in g  u s h b u  u s u li 

u za tu v c h i, q ab u l q ilu v c h i tru b k a la rd a g i h o s il b o ‘ lad ig an  ra s trla m in g  

o p tik  v a  e le k tr  jih a tid a n  a n iq  q o ‘s h ilis h in i ta la b  q ila d i, b ir -b ir i 
b ila n  q o ‘s h ilis h id a g i b u z ilis h la r ta s v ir a n iq lig in i y o ‘q o lis h ig a , ra n g li 
b u z ilis h la r h o s il b o ‘ lis h ig a  o lib  k e la d i.

7 .5 . R a n g la r  fa r q i s ig n a lla r i v a  u la m i s h a k lla n tir is h

M o n o x ro m  te le v iz io n  t iz im  b ila n  ra n g li T V  n i m o s la s h tiris h  

m aq sad id a  m o n o x ro m  T V  e k ra n id a  o q -q o ra  ta s v im i k o ‘rs a tilis h in i 
ta ’ m in lo v c h i s ig n a ln i u z a tis h  k e ra k , b u  s ig n a l y o rq in lik  y o k i 

ra v s h a n lik  s igna li d eb  a ta la d i y o k i k o ‘ris h  e g rilig i x a ra k te ris tik a s ig a  

m o s k e lu v c h i y a n a  b ir  lu m in o fo r li tru b k a  q o ‘y ib , 4  s ig n a lla m i b ir  

vaq td a  u za tish , y o k i u la m i asosiy ran g  s ig n a lla rin i k e ra k li n isb atla rd a  

q o ‘shish o rq a li sxem aü usullarda sh ak llan tirish  kerak  b o ‘la d i. A m a lg a  

o s h irilg a n  h is o b la s h la r s h u n i k o ‘ rs a td ik i, R G B  ra n g la ri u c h u n  

asosiy ra n g la m in g  ta rk ib i b o ‘y ic h a  ra v s h a n lik  s ig n a lid a g i n is b a ti 
q u y id ag ich a  ifo d a lan ad i:

E = 0 , 3 0 E r+ 0 < 5 9 E g + 0 ,1 1 E b. (7 .8 )

B u n d a y  s ig n a ln i h o s il q ilis h  u c h u n  m a trits a  q u rilm a s id a n  

fo y d a la n ila d i.

R a v s h a n lik  s ig n a lin in g  m a v ju d lig id a  a lo q a  k a n a li b o ‘y ic h a  u c h  

asosiy ra n g  s ig n a lla rin i u za tis h  s h a rt em a s . U la rd a n  ik k ita s in in g  

u z a tilis h i y e ta r li, u c h in c h is i esa d e k o d lo v c h i m a trits a d a  u la m i 
ra v s h a n lik  s ig n a lid a n  a y ir ib  o lis h  m u m k in .
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B u n d a n  ta s h q a ri, ra v s h a n lik  s ig n a li u z a tila y o tg a n  ta s v ir  

e le m e n tla ri ra v s h a n lig in in g  n is b a tla ri to ‘g ‘ris id a  to ‘liq  m a ’ lu m o t 

ta s h iy d i, s h u n in g  u c h u n  u n i asosiy ra n g  s ig n a lla rid a n  o lib  tash lash  

m u m k in , y a ’n i a lo q a  k a n a li b o ‘y ic h a  E Y, E B Y v a  E RY s ig n a lla rin i 

u za tis h  m u m k in . B u  y e rd a g i ik k i E B Y va  E R Y s ig n a lla r ra n g la r  

fa rq i s ig n a iia ri n o m in i o id i.

R a n g la r fa rq i s ig n a lla rin i u za tis h n in g  a fz a llik la ri q u y id a g jla rd ir:

1. R a n g la r fa rq i s ig n a lla rid a n  ra v s h a n lik  to ‘g ‘ris id a g i m a ’ lu m o t 

o rtiq c h a lig i q is m a n  b a r ta ra f q ilin g a n , u la m in g  a m p litu d a la r i o q , 

ku lran g  d e ta lla m i uzatishda nolga teng  va x ira  ko ‘rin u vch an  d e ta lla n la  

k ic h ik  q iym atga  egadir.

2 . R a n g la r  fa r q i s ig n a iia r i q a b u lq ilg ic h n in g  d e k o d la s h  

q u r ilm a la r in in g  q u r ih s h in i o s o n la s h tira d i, b u n d a  aso siy  ra n g  

s ig n a iia ri ravsh an lik  s ignaliga ran g la r fa rq i s ig n a lla rin i o d d iy  q o ‘shish  

y o ‘ l i  b ila n  s h a k lla n tir ila d i:

E'r =  Er_y +  E'y ; 
E'g — Eq_y + E y » 
E'B —  Eb_y +E  y*

(7 .9 )

Q a b u l q ilis h  q u r ilm a s id a  u c h in c h i ra n g la r  fa r q i s ig n a lin i 

b ir in c h i ik k i s ig n a l b ila n  q u y id a g i ifo d a  y o rd a m id a  a n iq la n a d i:

E  ’c_Y= - 0 ,5 1 E R_Y-0 ,  19E b_ y (7 .1 0 )

7 .6 . R a n g li T V  q a b u lq ilg ic h la rn in g  tu z ilis h i

R a n g li T V  q a b u lq ilg ic h n in g  tu z ilis h  s xem as i 7 .8 -ra s m d a  

ke ltirilg an .
R a n g li T V  q a b u lq ilg ic h la rn in g  tu z ilis h i o q -q o ra  T V  q a b u l- 

q ilg ic W a rin in g  tu z ilis h id a n  jid d iy  fa rq  q ilm a y d i. R a n g li te le v iz o r  

ra n g li T V  s ig n a lla r b o ‘ lg a n lig i u c h u n  ra n g la r fa rq i s ig n a lla rin i 

s h a k lla n tir is h  u c h u n  r a n g lilik  b lo k i, s h u n in g d e k , m a tr its a
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7.8-rasm. Rangli TV qabulqilgichning tuzilish sxemasi.

q u rilm asig a  ega. B u n d a  asosiy rang s ig n a lla rin in g  yoyish  ja ra y o n la rin i 
m o s la s h tiris h  v a  b o s h q a ris h  u c h u n  d in a m ik  m a ’k tm o tla s h  b lo k i 

( D M B )  v a  g ‘ a lta k li m a ’ lu m o tla s h  ( G ‘ M )  b lo k la r i sxe m a g a  

k ir itilg a n .

H o z iig i v a q td a  b a rc h a  T V  q a b u lq ilg ic h la r ta s v ir ta s h u v c h is in i 
b ir  m a rta  o ‘z g a rtiru v c h i va o v o z  ta s h u v c h is in i ik k i m a r ta lik  

o ‘zg a rtiru v c h i s u p e ig e te ro d in li sxem a b o ‘y ic h a  q u rila d i. Y u q o rid a  

ta ’ k id la ñ g a n id e k , o q -q o ra  v a  ra n g li T V  q a b u lq ilg ic h la r in in g  

s x e m a la ri b ir -b ir id a n  ra n g lilik  s ig n a lla rin i s h a k lla n tiris h , n u r la m i 

m a ’lu m o tla s h  q u r ilm a la r i va  ra d io tra k tig a  q o ‘y ila d ig a n  y u q o ri 
ta la b la ri b ila n  fa rq la n a d i.

R a n g li T V  q a b u lq ilg ic h n in g  tu z ilis h in i k o ‘r ib  c h iq a m iz . 

A n te n n a d a n  q a b u l q ilin g a n  ra d io s ig n a l Y C H K , a ra la s h tirg ic h  

(A r )  va g e te ro d in d a n  ( G )  ib o ra t k a n a lla r  s e le k to rig a  K S  k e lib  

tu s h a d i. H a r  x il k a n a lla rd a g i ra d io s ig n a lla m i q a b u l q ilis h  u c h u n  

b u  tu g u n n in g  te b ra n is h  k o n tu r la r i d ia p a z o n  ic h id a  v a r ik a p la r  

y o rd a m id a  s o z la n a d i. V a r ik a p la r  d a s tu rla m i ta n la s h  va  g e te ro d in  

c h a s to ta s in i a v to m a tik  s o z la n is h in i t a ’ m in la y d i. Y C H K  d a  jo r iy  

k u c h a y tiris h  a m a lg a  o s h ir ila d i. U n in g  s h o v q in  p a ra m e trla ri k o ‘p  

jih a td a n  q a b u lq ilg ic h n in g  s e z g ir lig in i a n iq la y d i, s h u n in g  u c h u n  

u n g a  q a ttiq  ta la b la r  q o ‘y ila d i.
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A ra la s h tirg ic h  v a  g e te ro d in  ta s v ir  v a  o v o z  ta s h u v c h ila r in i 

m os h o ld a  o ra liq  c h a s to ta la ig a  o ‘z g a rtir is h  u c h u n  x iz m a t q ila d i, 

b u n d a  ta s v ir  u c h u n  o ra liq  c h a s to ta  f OCHT= f G — f TT= 3 8  M T I I , ,  

o v o z  u c h u n  o ra liq  c h a s to ta  f OCHO= f G — f T0= 3 1 ,5  M r i ] , .  0 ‘z g a r-  

t ir ilg a n  s ig n a lla r  u m u m iy  O C H K T  k e la d i, b u  y e rd a  ta s v ir  

s ig n a iin i aso s iy  k u c h a y tir is h  a m a ig a  o s h ir iia d i v a  q a b u iq iig ic h -  

n in g  C H T  s h a k lla n a d i, q o ‘ s h n i k a n a l b o ‘y ic h a  ta n lo v c h a n lik  

ta ’m in la n a d i.

7 .7 . T e le m a rk a z n in g  tu z ilis h i

T e le m a rk a z  ( T M )  d a s tu r la m i y a ra tis h  v a  T V  ta rq a tis h n i 

o ‘tk a z is h  u c h u n  m o ‘lja lla n g a n  ra d io te x n ik  v o s ita la r, x o n a la r  va  

x iz m a tla r  m a jm u a s id ir . V a z ifa s ig a  q a ra b  te le m a rk a z la r d a s tu rla r  

tayyo rlash  v a  re tran s la ts iya  tu rla rig a  b o ‘ lin a d i.

D a s tu r la m i ta y y o rla s h  T M  o ‘z in in g  xususiy  s tu d iy a  va  b o sh q a  

d astu r m a n b a la rig a  ega b o ‘lib , o ‘z in in g  ta rm o g ‘id a  y o k i bosh qa T M  

g a , b o sh q a  T M  d a n  d a s tu rla m i tra n s la ts iy a  q ilis h , d a s tu rla m i 

m a g n itli le n ta  y o k i k in o p ly o n k a g a  y o z is h  y o ‘ li  b ila n  k o n s e r- 

v a ts iy a la s h , T V  f ilm la m i u za tis h  xu susiy  d a s tu rla rin i y a ra tis h  v a  

u za tis h  u c h u n  m o ‘lja lla n g a n .

T M  n in g  asosiy m a h s u lo ti to ‘ liq  te le v iz io n  s ig n a li h is o b la n a d i. 

R e tra n s la ts iy a  T M  la r i s u n ’ iy  y o id o s h , R R L  y o k i k a b e lli a lo q a  

lin iy a la r i b o ‘y ic h a  d a s tu rla m i re tra n s la ts iy a s in i a m a lg a  o s h ira d i. 

T M  n in g  u m u m la s h t ir ilg a n  tu z ilis h  s x e m a s i 7 .9 - r a s m d a  

k o ‘rs a tilg a n .

Ix t iy o r iy  te le m a rk a z n in g  aso siy  b o ‘g ‘ in i m a rk a z iy  a p p a ra t 

xo n asi ( M A X )  h is o b la n a d i, b u  y e rd a  d a s tu rla m i ta y y o rla s h  u c h u n  

z a ru r  b o ‘ lg a n  s ig n a lla m in g  b a rc h a  ic h k i k o m m u ta ts iy a s i va  

d a s tu rla m i e firg a  y o k i k a b e l, R R L  va  s u n ’ iy  y o ‘ld o sh  b o ‘y ic h a  

s h a h a rla ra ro  a lm a s h in u v li u z a tis h n i ta ’m in la s h  u c h u n  ta s h q i 

ko m m u ta ts iyas i am alga o s h iriia d i.

A p p a ra t-s tu d iy a la r  b lo k i (A S B ) — T M  n in g  u z a tis h n i a m a lg a  

o s h ira d ig a n  en g  asosiy te x n o lo g ik  b o ‘g ‘ in id ir . B u  yerg a  re jis s o rlik  

va  te x n ik  a p p a ra t s tu d iy a la ri k ira d i. A S B  s tu d iy a la ri m o s  h o ld a  

k a m e ra  k a n a lig a  ega T V  k a m e ra la r , v id e o n a z o ra t q u r ilm a la r i 

(V N Q ) , o v o z li, y o r itk ic h li va  boshqa q u rilm a la r b ila n  jih o z la n g a n .
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U  ye ig a  m axsus d ekorats iya  b ila n  s h a k lla n tirilg a n  sahna m a y d o n la ri 

jo y la s h tir ila d i.

S tu d iy a la r vaz ifa s i b o ‘y ic h a  q u y id a g ila rg a  b o ‘lin a d i:
-  k a tta  — 6 0 0 — 1000 m 2 m a y d o n li, 5 —6 T V  k a m e ra la ri b ila n ;
-  o ‘ r ta  — 3 0 0 —4 0 0  m 2 4 - 5  T V  k a m e ra la r b ila n ;
-  k ic h ik  — 5 0 — 150 m 2 2 —3 k a m e ra la r b ila n ; 

-m a k e tli-d ik to r lik  va d ik to rlik  — 1—2 kam era  b ila n .

7.9-rasm. Telemarkazning umumlashtirilgan tuzilishi.

R e jis s o rlik  va  te x n ik  a p p a ra t x o n a la rid a  b o s h q a ris h , n a z o ra t 

s in xro n lash  — v id e o  va  o vo z re jis s o rin in g  p u ltla r i m a v ju d . A lo h id a  

k a m e ra la rd a g i s ig n a lla rd a n  ta s h q a ri M A X  d a n  b ir  q a n c h a  T V  

s ig n a lla r  m a n b a la r in i o lib  k e lis h  m u m k in . S ig n a lla r  y a n a  

te le k in o p ro y e k s io n  va m a g n it y o z u v i a p p a ra t x o n a la rid a n  o lin is h i 

m u m k in . T e le k in o p ro y e k s io n  a p p a ra t x o n a s id a  k in o , d ia  va  

e p ip ro y e k to r la r i, v id e o m a g n ito fo n la r  jo y la s h g a n , v id e o m a g -  

n ito fo n la r  a lo h id a  d a s tu rla m i y o z is h  b lo k ig a  a jra tilg a n . A S B  

d a s tu rla rin in g  b ir  q is m i yo zish  b o ‘lim ig a  o ‘tk a z ila d i.

A p p a ra t-p ro g ra m m a li b lo k  o ld in d a n  ta y y o rla n g a n  d a s tu rla r  

asosida yan g i d a s tu rla m i s h a k lla n tiris h  v a  tran s la ts iya  q ilis h  u c h u n  

m o ‘lja lla n g a n . A P B  h a m  x u d d i A S B  s in g a ri jih o z la n g a n .

S tu d iy a d a n  ta s h q a ri e s h ittiris h  b lo k in in g  ta rk ib id a  k o ‘c h m a  T V  

s ta n s iy a la r h a ra k a td a g i v id e o y o z is h  s ta n s iy a la ri k a b i jih o z la r
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m a v ju d . B u n d a n  ta s h q a ri, T M  d a  ta ’ m irla s h , f ilm  v a  fo n o te k a , 

k o ‘rish  v a  re p e tits iy a  z a lla r i, g rim y o r , a r t is tlik , b a d iiy  d e k o ra ts iy a  

m a h s u lo tla ri, e le k tr  sexi k a b i y o rd a m c h i x iz m a t x o n a la ri m a v ju d .

Nazorat savollari

1. Televideniyeda rangli signallami uzatish ahamiyatini tushuntiring.
2. Rangli televideniyeda kolorimetriya nima bilan shug‘ullanadi?
3. Rang signallarining to‘lqin uzunliklari qaysi diapazonga kiradi?
47Asosiy ranglar deganda iiimani tushunasiz?-----------------------------
5. Rangli TV da moslashtirish tushunchasi nimani anglatadi?
6. Rangli TV signallar necha xil usullarda uzatiladi?
7. Ranglar farqi signallarining afzalliklarini gapirib bering?
8. Rangli TV qabulqilgichning ishlash prinsipini tushuntirib bering.
9. Televizion markazning tuzilishi haqida gapirib bering.

8 -b o b .  R A Q A M L I T E L E V ID E N IY E  A S O S L A R I

8 .1 . R a q a m li te le v id e n iy e n in g  a s o s iy  ta m o y illa r i

K o ‘p  y illa r  d a v o m id a  te le v id e n iy e  a n a lo g  k o 'riiu s n id a  y u k s a lib  

b o rd i, b u  s o h a d a  k o ‘p  ilm iy  iz la n is h la r  a m a lg a  o s h ir ild i, o p tik  

ta s v ir la m i e le k tr  s ig n a lla rig a  a y la n tir is h  v a  u za tis h  m u a m m o la ri 

h a l q ilin d i, a n a lo g  T V  u za tis h  t iz im la r in in g  s ta n d a rtla ri y a ra t ild i, 

ta s v ir s ifa tin i v a  a n iq lig in i o s h iris h n in g  s ä m a ra li u s u lla r i ix t ir o  

q ilin d i v a  ta d b iq  e t ild i, te le v iz io n  k o ‘ rs a tu v  v a  d a s tu r la m i u z o q  

jo y la rg a  b u z ilis h la rs iz  u z a tis h , q a b u l q ilis h  v a z ifa s i u d d a la n d i. 

A m m o  o ‘tg a n  a s m in g  8 0 -y illa r ig a  k e lib  m u ta x a s s is la r a n a lo g  

u s lu b d a g i te le v id e n iy e n in g  y u k s a lis h  im k o n iy a tla r i c h e k la n -  

g a n lig ig a , te le v id e n iy e n in g  h a li fo y d a la n ilm a g a n  im k o n iy a tla r i 

ko ‘p lig iga, b u la m i analog  T V  tiz im  b ila n  am alga oshirib  b o ‘lm aslig iga  

iq ro r b o ‘ ld ila r .

A n a lo g  s ig n a ln ing  eng asosiy ch e k lo v c h i k o ‘rsa tk ich la rid an  b ir i — 

u n in g  ta s h q i x a la q itla rd a n  y o m o n  m u h o fa za  q ilin g a n lig i n a tija s id a  

te le v iz io n  tra k td a g i k o ‘p  s o n li q u r ilm a la m in g  h a r b ir id a  s h o v q in  

va boshqa x a la q itla r unga k u c h li ta ’s ir k o ‘rsa tish id ir. H o z iig i za m o n
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ken g  ta rq a tu v c h i T V  tiz im  ju d a  k o ‘p  s ig n a lla m i o ‘z g a rtiris h , q a y ta  

ish lash  v a  u z a tis h  q u r ilm a la r i z a n jir la r id a n  ib o ra t, u la m in g  so n i 

te le v id e n iy e  tiz im in in g  yuksalish i sayin  k o ‘payib  b o rm o q d a . B u n d ay  

tiz im la rd a  asosiy m asala x a la q itla rd a n  m u h o fa za  q ilis h n in g  sam ara li 
u s u lla rin i yu zag a  c h iq a ris h d ir.

T e le k o m m u n ik a ts iy a  s o h a s id a  m a ’ lu m  ra q a m li u s u lla m in g  

q o ila n ilis h i T V  s ig n a lla rin i s h a k lla n tir is h  va  u za tis h d a  x a la q itla r  

tu fa y li y u z a g a  k e lg a n  b u z ilis h la m i k a m a y tir is h , s h u n in g d e k , 

boshq a q a to r m a s a la la m i yech ish d a  a n ch ag in a  sam ara li n a tija la m i 
b e rd i. S h u  s a b a b li o x irg i y illa r d a  aso siy  e ’tib o r  ra q a m li te le -  

v id e n iy e g a  q a ra tilm o q d a . R a q a m li te le v id e n iy e  te le v iz io n  te x n i-  

k a n in g  b ir  y o ‘ n a lis h i b o ‘ lib , u n d a  T V  s ig n a lg a  is h lo v  b e ris h , 
k o n s e rv a ts iy a  v a  u za tis h  u n i ra q a m li s h a k lg a  a y la n tir is h  o rq a li 

a m alg a  o s h irila d i.

R a q a m li T V  t iz im in i ik k i g u ru h g a  a jra tis h  m u m k in . B ir in c h i 

g u ru h  tiz im la rid a  b u tu n lay  ra q a m li tra k tla r  va q u rilm a la r is h la tila d i, 
u z a tila y o tg a n  ta s v im i ra q a m li s ig n a lg a  o ‘zg a rtiris h  va  q a b u l q ilis h  

e k ra n id a  ra q a m li s ig n a ln i y a n a  ta s v irg a  a y la n tir is h  b e v o s ita  

y o ru g ‘ l ik -  s ig n a l va  s ig n a l-y o ru g ‘ lik  o ‘ z g a rtirg ic h la r id a  a m a lg a  

o s h ir ila d i. T a s v im i u zatish  tra k tin in g  b a rc h a  b o ‘g ‘in la rid a  a x b o ro t 

ra q a m li s h ak ld a  b e rila d i. K e la ja k d a  m a n a  sh u n d ay o ‘z g a rtirg ic h la r  

y a r a t ilis h i m u m k in , le k in  h o z irg i v a q td a  b u n d a y  q u r ilm a la r  

m a v ju d  e m a s , s h u n in g  u c h u n  ra q a m li T V  n in g  ik k in c h i g u ru h  

tiz im la r in i o ‘ ig a n is h  m aqsadga m u v o fiq d ir .

B u n d a  d a tc h ik la rd a n  o lin g a n  a n a lo g  T V  s ig n a ln i ra q a m li 

s h a k lg a  a y la n tir is h , so ‘ng  k e ra k li is h lo v  b e ris h , u z a tis h  y o k i 

k o n s e rv a ts iy a la s h  b a ja rila d i. T V  ta s v im i tik la s h  u c h u n  u n i y a n a  

an a lo g  s h a k lig a  a y la n tir ila d i. B u  tiz im d a  m av ju d  a n a lo g  T V  s ign al 
d a tc h ik la r i v a  te le v iz io n  q a b u lq ilg ic h la rd a  s ig n a l-y o ru g ‘ lik  

a y la n tirg ic h la r i is h la tila d i.

B u n d ay  tiz im la rd a  ra q a m li te lev id e n iy e n in g  k irish  tra k tig a  analog  

T V  s ig n a l k e la d i, so‘ ng u  k o d la n a d i, y a ’ n i ra q a m li s h a k lg a  

o ‘z g a r t ir ila d i. A y la n tir is h  ja r a y o n i d is k re tla s h , k v a n tla s h  va  

to ‘g ‘r id a n -to ‘g ‘ r i ko d lash  o p e ra ts iy a la rin i o ‘z  ic h ig a  o la d i.
K o ‘p  h o lla rd a  h a m m a  k e lt ir ilg a n  o p e ra ts iy a la r — d is k re tla s h , 

k v a n tla s h  v a  k o d la s h  q isq a  ifo d a la s h  u c h u n  te le v iz io n  s ig n a ln i 

kod lash  d eb  a ta la d i. B ung a, a lb a tta , m a ’ lu m  te x n ik  asoslar m a v ju d , 

y a ’n i b u  o p e ra ts iy a la m in g  h a m m a s i a n a lo g  s ig n a lin i ra q a m g a



ay la n tiig ic h d a  (A R A ) b a ja rila d i. A R A  n in g  ch iq ish id a  esa sig n aln ing  

ko d  g u ru h i k o m b in a ts iy a la ri h o s il q ilin a d i. R a q a m li s ig n a ln i an a lo g  

sign alga a y la n tir is h  ra q a m li a n a lo g  a y la n tiig ic h d a  (R A A ) a m a lg a  

o sh irilad i. B u n d ay  a y la n tiig ic h la r ra q a m li u za tish , saqlash va tasv iig a  

ish lo v  b e rish  tiz im la r id a  a lb a tta  m a v ju d  b o ‘ lg a n  fu n k s io n a l q u r il-
m  o  1 o  rr\ i  t*lllUXUlUli.

T e le v id e n iy e d a  im p u ls -k o d li m o d u la ts iy a  ( IK M )  ta d q iq o ti X X  

asm in g  3 0 -y illa r id a  b o sh lan g an . K e n g  ta rq a tilu v c h i te le v id e n iy e d a  

esa, u  y a q in  y illa rd a n  b e ri q o ‘ lla n ilm o q d a . T a s v iig a  en g  y u k s a k  

is h lo v  b e r ish  v a  u n i u z a tis h  p rin s ip in in g  b u n c h a lik  k e c h ik ib  

q o ‘llan ish ig a  asosiy sabab, o x iig i p a y tla rd a  a n a lo g  s ig n a ln i ra q a m li 
signalga a y la n tiru v c h i, u n i u z a tu v c h i va  ra q a m li s ig n a lla m i a n a lo g  

sig n allarg a  a y la n tiru v c h i q u rilm a la m in g  ish lash  te z lig ig a  q o ‘y ilg a n  

ju d a  y u q o ri ta la b d ir.
T e le v iz io n  S ignal b evo s ita  IK M  u s lu b i b ila n  k o d la n g a n id a , ko d  

k o m b in a ts iy a la ri chasto tasi h isob ch asto tasig a, y a ’n i fd ch asto ta  

diskretizatsiyasiga teng b o ‘lad i. H a r b ir ko d  kom binatsiyasi a n iq  o lin g an  

raqam ga ta a llu q li va  b ir  n echa k  ik k ila m c h i s im v o lla rd a n  (b itla rd a n ) 
ib o ra t.

R a q a m li a x b o ro tn i u za tis h  te z lig i d e b , v a q t b ir lig id a  ik k ilik  

s im v o lla m in g  u z a tilis h ig a  a y tila d i. T e z lik  b ir lig i q ü ib , b it /s  q a b u l 
q ilin g a n . S h u n d a y  q ilib , te le v iz io n  s ig n a ln i ra q a m  s h a k lid a  u za tis h  

te z lig i d is k re tiza ts iy a  ch as to tas i fd n in g  v a  d is k re t h is o b d a  o lin g a n  

ik k ilik  s im v o lla r s o n in in g  k o ‘p aytm as ig a  ten g .

C = f d k.  (8 .1 )

8 .2 . R a q a m li T V  tiz iin in in g  tu z ilis h  s x e m a s i, u n in g  q is m  

v a  e le m e n tla r in in g  v a z ifa la r i

R a q a m ü  s ig n a lg a  a y la n tir ilis h i k e ra k  b o ‘ lg a n  a n a lo g  s ig n a l 
ra q a m li T V  tiz im in in g  k irish ig a  tu sh ad i. B u  signalga key in g i ra q a m li 

a y la n tiru v c h i q u r ilm a la rd a  is h n i o s o n la s h tiris h  u c h u n  d a s ta w a l 
is h lo v  b e rila d i. M a s a la n , to ‘ liq  ra n g li s ig n a ln i a lo h id a  ra q a m li 
signallarga a y la n tiris h  b a ja rilis h in i ta ’m in la s h  u c h u n  signalga ish lo v  

b e ru v c h i d as tlab k i q u rilm a d a  to 'liq  ra n g li s ig nal y o ru g ‘lik  va a y irm a  

rang  s ig n a lla rig a  a jra tila d i.
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C h iq is h d a  ta s v ir s ifa tin i s u b y e k tiv  y a x s h ila s h  m a q s a d id a , 

a n a lo g  s ig n a lg a  a w a ld a n  b ir  q a n c h a  b u z ilis h  k ir it ilis h i m u m k in . 
S ignalga d astlab ki ish lov berish n i raq am li bajarish m u m k in  b o ‘lganda  

h a m , e le k tro n  te x n ik a n in g  b ug u n g i ku n  yu ksa lish id a  u la m i analog  

sh aklida  bajarish  m a ’q u lro q . S o ‘ng aylan tirishga tayyo rlan g an  analog  

signal A R A  ga k e la d i. U  y e id a  d iskre tlan ad i, kva n tla n a d i va dastlabki 
k o d la s h  b a ja r ila d i (m a s a la n , IK M  u s lu b id a ). B u n d a y  s ig n a ld a , 

y u q o rid a  a y tilg a n id e k  o rtiq c h a  a x b o ro t m a v ju d , shu  s a b a b li, u n i 
ra q a m li is h lo v  b e ris h  b lo k id a  q o ‘s h im c h a , y a n a  h a m  fo y d a li k o d  

b ila n  ko d lash  m a ’q u l. S o ‘ng  signal kan a lin in g  ko d lo vch i q urilm asig a  

tu s h a d i. B u  y e rd a  k a n a l d eb  a lo q a  y o ‘li , T V  s ig n a ln i ko n servats iya  

q ilu v c h i, T V  s ig n a ln i te k is lo v c h i q u rilm a  va s ignalga boshqa ish lov  

b e ru v c h i z a n jir la r  tu s h u n ila d i. K a n a ln in g  k o d lo v c h i q u rilm a s i 
ra q a m li T V  s ig naln ing  k a n a lid a  m avjud  m axsus x a laq itla rd an  h im o ya  

q ilis h  u c h u n  m o ‘lja lla n g a n .
O x ir id a  ra q a m li s h a k ld a g i s ig n a l c h iq is h  a y la n tirg ic h ig a  

(m a s a la n , u z a tu v c h i q u r ilm a  m o d u la to rig a ) va  so ‘ n g  k a n a lg a  

tu s h a d i.

Q a b u l q ilu v c h i q u r ilm a  o rq a li o lin g a n  s ig n a l d e m o d u -  

la ts iy a la n a d i, k a n a ln in g  d e k o d lo v c h i q u r ilm a s id a  te s k a ris ig a  

a y la n tir ila d i va  ra q a m li s ig n a ln i d e k o d lo v c h i q u rilm a n in g  ra q a m li 
ish lo v  b e ru v c h i b lo k ig a  o ‘ta d i. U n d a  u za tu v c h i to m o n id a  sig naldan  

o lib  ta s h la n g a n  o rtiq c h a  a x b o ro t q a y ta  tik la n a d i, so ‘n g  ra q a m li 

s ig n a ln i a n a lo g  s ig n a lg a  a y la n tirg ic h id a  (R A A ) a n a lo g  s ig n a lig a  

a y la n tir ila d i.
A g a r  u z a tu v c h i to m o n d a  a n a lo g  k o ‘ r in is h d a g i s ig n a lg a  

a w a ld a n  b u z ilis h  k ir itilg a n  b o ‘ lsa , q ab u l q ilu v c h i to m o n id a  u n in g  

q a y ta  te s k a ri a m a li b a ja r ila d i, y a ’ n i s ig n a ld a g i b u z ilis h la r  o lib  

ta s h la n a d i.

Nazorat savollari

1. Raqamli televideniyening imkoniyatlari nimalardan iborat?
2. Analog TV tizimining asosiy kamchiliklari haqida gapirib bering.
3. Raqamli TV tizimining tuzilishini tushuntiring.



X U L O S A

A x b o ro t le x n o lo g iy a  va  te le k o n in iu n ik a ts iy a  so h as in i te z k o r lik  

b ila n  r iv o jla n ib  b o r is h i u s h b u  so h a  m u ta x a s s is la rid a n  k a tta  

m a s 'u liy a ln i, y a 'r ti b u  riv o jla n is h  ja ra y o n id a g i y a n g ilik la rd a n - o ^  

v a q tid a  x a b a rd o r  b o ‘ lis h la r in i, s o h a n in g  y a n g i q ir r a la r in i  
o ‘rg a n is h la r in i ta la b  q ila d i. S h u n d a y  e k a n , m a v ju d  o ‘q u v  re jas ig a  

b in o a n , m u a ll if la r  to m o n id a n  d a s tu r a s o s id a  ta y y o r la n g a n  

« R a d io a lo q a , ra d io e s h ittir is h  v a  te le v id e n iy e »  fa n id a n  o ‘q u v  

q o ‘lla n m a s i a lo q a  k a s b -h u n a r k o lle jla rig a  m o ‘ lja lla n g a n  v a  b u n d a  

eng  asosiy m aq sad  o ‘q u v  ta ’ lim in i d a v la t tilid a g i a d a b iy o tla r b ila n  

t a ’m in la s h  va  u la m i u sh b u  so h ad ag i y a n g i tu s h u n c h a la r b ila n  

ta n is h tir is h  o rq a li b o s h la n g ‘ ic h  b ilim la m i s h a k lla n tir is h d ir .
0 ‘ q u v  q o ‘ lla n m a d a  k e lt ir ilg a n  n a z a r iy  b il im la m i to ‘ liq  

o ‘ ig a n is h  a m a liy o t d a rs la ri b ila n  b irg a lik d a  o lib  b o r ilis h i, a y n iq s a , 

re a l la b o ra to riy a  s te n d la rid a  q u r ilm a  v a  tu g u n la rin in g  is h la s h in i 
o ‘ ig a n is h  m aq sad ga m u v o fiq  h is o b la n a d i.

0 ‘zb e k is to n  A lo q a  va  A x b o ro tla s h tiris h  a g e n tlig i k o rx o n a la rig a  

v a  so ‘ n g g i y illa r d a  fa o liy a t k o ‘ rs a ta y o tg a n  x u s u s iy  te le ra d io  

k o rx o n a la rid a  a m a liy o t d avrid a  ushbu jih o z  va q u rilm a la m i ish latish  

b o ‘y ic h a  o lin g a n  n a z a riy  b ilim la r  a lb a tta  o ‘z in in g  ijo b iy  n a tija s in i 
b e ra d i. M a z k u r  k o rx o n a la rd a  ju d a y a m  z a m o n a v iy  R A , R E  va  T V  

jih o z la r i tu r la r in in g  is h la tila y o tg a n lig i, u la m i b e v o s ita  b o sh q arish  

E H M  o rq a li o lib  b o rila y o tg a n  b ir  d a v rd a  o ‘q u v c h ila rn i m a z k u r  

jih o z la rd a  ish lash  ja ra y o n in i c h u q u r e g a lla s h lik la ri, b ilim  d o ira la rin i 
o s h ir is h la r i d o lz a rb  b o ‘ lib  q o la d i. M a v ju d  y o ‘ n a lis h d a  o lib  

b o rila y o tg a n  iz la n is h la r n a tija s i o ‘la ro q , k e la ja k d a  y an a  y a n g i o ‘q u v  

q o ‘ lla n m a la r  y a ra tis h n i ta q o z o  q ila d i.
0 ‘q u v c h ila r h a r b ir  b ob  o x irid a  b e rilg a n  n a zo ra t s a v o lla ri o rq a li 

o ‘z  b ilim la r in i te k s h irib  b o ris h la ri h a m d a  c h u q u rro q  ta s a w u r e tish  

u c h u n  u sh b u  y o ‘n a lis h d a g i b osh q a m a n b a la rd a n  o ig a n  b ilim la r in i 
q iy o s la s h la ri m u m k in  b o ‘ la d i.
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