
.^ABOPATOPHA POBOTA 2

TeMa:

P03paxyH0K myMiB npiiriiyia.ibHOi ycTaHOBKH 

MeTa poSoth

OTpuMaTu npaKTHHHi HaBHHKH po3paxyHKy eHepreTHHHHx Ta myMOBux napaMeTpiB 

npHHMantHoro oónagHaHHA cynyrauKOBux TeneBi3mHux cucreM.

YnSoBi 3agani

Po3paxyBaTH i gocniguTu:

1. fflyMu aHTeHu;

2. fflyMu aHTeHHO-^igepHoro TpaKTy;

3. fflyMu npuHMana;

4. CneKTpantHa rn,mbmcTb noTy^HOCTi myMiB;

5. ^oSpoTHicTb npuHMana;

6. fflyM-^aKTop.



Xig poSoTH

P03paxyH0K myMiB npiiriiyia.ibHOi ycraHOBKH CTE.

^KiCHoro npnftoMy cnraamB CTE Heo6xigHo oTpHMara Ha Bxogi npHHMana 

Bin.HomeHH  ̂ C/ffl > 12 gE, a BpaxoBywHH, rn,o BHKopncTam aHTeHH po3MipaMH 6inbmi 

Hi®; 1,5.. .2 m e Hego^nbHHM i He 3pyHHHM, noTpiÓHO rn,e 3ÓinbmHTH ^  cniBBigHomeHHa.

Ao cyMapHoi n0Ty®H0CTi myMiB, BigHeceHHx go Bxogy npHHMana, BxogaTb 

cmgywnn CKnagoBi:

—  myMH aHTeHH, rn,o HaBogaTtca „rapanHMH” 3eMnew, amoc^epow, Coh^ m ,

Hafiómbm noTy^HHMH 3ipKaMH Ta ge^KHMH nnaHeTaMH coHAHHoi CHCTeMH;

—  myMH A O T  (aHTeHHo-^igepHoro TpaKTy);

—  BnacHi myMH npHHMana, noTy^mcTb akhx nponop^HHa eKBiBaneHTHift 

myMoBiH CMy3i go geMogynaTopa.

B^acHi myMH npHHMana. fflyMoBi BnacTHBocTi npHHManiB 3eMHHx CTaH^ft 

HafinacTime o^HWWTb eKBiBaneHTHow myMoBow TeMneparypow, T e:

TEnpM (nm.npM-1 )T 0

ge nmnpM -  Ko^^ieHT myMy npHHMana a6o 10lgnm [A6]

T 0 -  HoMiHantHa TeMnepaTypa HaBKonnmHboro cepegoBH^a, ge 3HaxogHTtca 

npHHMan (npnftMawTb KiMHarny TeMnepaTypy t = 17oC, T0 = 290oK )

^ K ^o  Koe^^ieHT myMy BHpa^eHHH 3a ge^H6e^bHOW mKanow (nm, gE), to 

myMoBy TeMnepaTypy Mo®Ha BH3HanHTH HacTynHHM hhhom:

TE.npM=(10nmnp̂ '/10-1)-To (°K )

3HaneHHa TEnpM i n mnpM BH3HanaeTbca b ocHoBHoMy napaMeTpaMH nepmnx 

KacKagiB npHHMana i He 3ane®aTb Big myMoBoi TeMnepaTypn g^epena ̂ HBneHHa. 

3HaneHHA (opieHToBHo) TE Mo®Ha o^ hhth i3 pnc. 4.1.



2000

1000
500

200

100
50

20
10

PucyHOK 1-3ane^HicTb eKBiBaneHTHoi myMOBOi 

TeMnepaTypu TEnpM Big nacTOTu f

A^a 3Hu^eHHa Koe^^ierny myMy n mnpM noTpiÓHO a6o 3Hu^yBaTu TeMnepaTypy

(oxonog^yBaTu) a6o 36mtmyBaTu KKA npucTporo. 3a3Bunaft T EnpM ~150^300OK.

MyMH AOT (aHTeHHO-^igepHoro TpaKTy).

H,i myMu noTpiÓHO BpaxoByBaTu TOMy, rn,o b geaKux BunagKax bohu MO^yTt 

gocarru piBHa eKBiBaneHTHoi myMOBOi TeMnepaTypu npuHMana, TEnpM.

Ao myMiB A O T  BigHocaTt myMu aHTeHu, ^igepa Ta y3rog^ywnu npucTpoiB. Ix 

3Hu ;̂eHHa MO^nuBe TaKO :̂ noHu^eHHaM TeMnepaTypu a6o 36mtmeHHa KK^.

^Krn,o OKpeMi cKnagoBi A O T  ^pa^wwTb npu ogHaKOBm T 0:

t aot=t  o(l -^aot)

HanpuKnag npu T0=290 OK  i n=0,7 TAOT=87 OK  cepegHe 3HaneHHa 

TAOT~50^200oK. y  xopomux g3epKantHux aHTeH TAOT-15^20 OK, a ^igepHoro 

(xBuneBogHoro) TpaKTy 20^30 OK.

► EKBiBaneHTHa myMOBa TeMnepaTypa aHTeHu:

. TpaH3HCTOpHl niACHJIlOBaHl

J1BX

— eneKTpoHHi naMnH

— n apaM eTpH H H i n iA C H jn oB an i

u f’ rru 

AiOAHi 3MimyBam 

TyHenbHi

KBaHTOBi nijicHjiK)BaHi, 

m,o oxojio;i>i<yK)TbCM a30T0M



T A  T K + T a + T 3 + T n + T OE

ge TK -  myMH kocmwhoto noxog®eHHa (Mo®Ha noginHTH Ha gBi rpynn: 

ToHKoBi(gHCKpeTHi) g®epena i piBHoMipHo po3noginem (^oHoBi myMH). OcTaHHi 

Hafi6mbm cnnbm, xona i BpaxoBywTbca myMH geaKHx 3ipoK -  Kaccionei-A Ta .He6iTb-A, 

a TaKo® myMH Coh^ ,  M ic a ^  Ta geaKHx nnaHeT).

Ta —  myMH, BHnpoMiHWBaHi amoc^epow i3 BpaxyBaHHaM rigpo MeTeopiB (cHir, 

gorn, i t . n. ), aKi 36inbmywTb piBeHb myMiB.

T3 —  myMH, BHnpoMiHWBaHi 3eMHow noBepxHew, rn,o cnpHHMawTbca 6« hhmh 

nenwcTKaMH AHA.

Tn —  Bnacm myMH aHTeHH 3a paxyHoK BTpaT eHeprii Ha ii eneMeHTax.

To6 —  myMH 3a paxyHoK oÓTWHHKa (oÓTeKarena) aHTeHH, rn,o 3axHrn,ae ii Big 

amoc$epHHx onagiB.

► CyMapHa eKBiBaneHTHa TeMnepaTypa npHHManbHoi ycraHoBKH, ^ o  cKnagaeTbca 

3 aHTeHH, ^igepHoro ToKy i caMoro npHHMana:

Tx = Ta • ^a + Taot + TEnpM = Ta • + To ( 1- ^ aot) + T o (̂ m.npM - 1)

ge ^A —  Koe^^ieHT nepegani aHT. (0 ,6 ....0,8)

► noBHa noTy®HicTb (cneKTpanbHa mjnbmcTb noTy®HocTi) myMiB Ha Bxogi 

npHHMana:

pm = K TX A/m

23ge A=1,38  ̂10- -  cTana Eo^b^MaHa;

A/m = y - A /  - eKBiBaneHTHa myMoBa cMyra npHHMana, r ^  y - Koe^i^eHT, ^ o  

BH3HanaeTbca BHÓipKoBHMH BnacTHBocraMH npHHMana. 3a3BHnaH y =1,1...1,2, Afm -  

eKBiBaneHTHa (e^eKTHBHa) myMoBa mnpHHa cMyrn nponycKaHHa npHHMana (gna ogHoro 

cynyTHHKoBoro KaHany Afm=27...36 MTą).

3By®yBaTH cMyry A/m He BgaeTbca, TaK aK npn ii 3MeHmeHHi go 1 2 .... 14 M ^

nonHHae 3HHKam 3ByKoBHH cynpoBig, cnraan aKoro 3a3BHnaH nepegaeTbca Ha nigHocHiH 

nacToTi b Me®ax 5,5 .... 8 M T ^  noTiM 3HHKae Konip 3o6pa®eHHa, nigHocm cnraanH



aKoro 3HaxogaTtca b iHTepBani 4,2 .... 4,5 (HanpuKnag, SECAM 4,25; 4,406) a

TaKO^ 3Hu^yeTtca 3arantHa HiTKicTt 3o6pa^eHHa, 3‘aBnawTtca iHmi cnoTBopeHHa.

OT^e 3MiHHOW BenunuHOW y Bupa3i P u=KT jA fu 6yge TmtKu cyMapHa 

eKBiBaneHTHa myMOBa TeMnepaTypa T^ . ^Krn,o B3aTu

Tk = 50 ó K  ; ^AOT =0,8 Pm = 1,38 • 10-23 • 27- 106- T x = 3,726- 10-16

Tx

Tnp = 200 ó K  Pm = 3,726 • 10-16 • 298 = 1,1- 10-13 [Bt ]

To = 290 ó K  T x = 50 • 0,8 + 290(1-0,8) + 200 = 298 K

Ogrnero 3 Ba^nuBux xapaKTepucTuK BxigHoro npuHMantHoro npucTpow aBnaeTtca 

goSpoTHicTt:

—
Q = - n p M  [gE/K]

3po3yMino, rn,o goSporaicTt cucTeMu 6yge tum Burn,a, hum SmtmuM 6yge GnpM i 

MeHmuM piBeHt myMiB T^ , a6o TaK 3BaHun myM - (|)aKTop F, Bupa^eHun b [3,6]:

F  = 1 + —  [b pa3ax] F = 10lgF [3,6]
T o

ge To = 290 ó K(npM 17 ó C)

3Bigcu goSpoTHicTK

—
Q =

npM

T0 (F  - 1)

BigHomeHHa noTy^HocTi curaany go noTy^HocTi nepemKogu Ha Bxogi npuHMana,

BpaXOByWHu ^pg ~̂ npM

jy / ^ r-r  P npM P npd G  npd  G  npMnCll RY = ----- = -----------------------
"  Pm KT2V Ab • Adod



KoHTpo^bHi 3anHTaHHH Ta 3agani.

1. ^ k BH3HanawTbca BnacHi myMH npnHMana y °K?

2. ^ k BH3HanawTbca BnacHi myMH npnHMana 3a ge^H6enbH0W mKanow?

3. 3o6pa3HTH 3ane®HicTb eKBiBaneHTHoi myMoBoi TeMnepaTypn TEnpM 

pi3HoMaHiTHHx nigcnnwwHHx npncTpoiB Big nacrom f .

4. OxapaKTepH3yHTe myMH aHTeHHo-^igepHoro TpaKTy. npHBegiTb npnKnag 

peanbHoro po3paxyHKy myMoBoi TeMnepaTypn.

5. ^Ki ^aKTopn BnnnBawTb Ha eKBiBaneHTHy myMoBy TeMnepaTypy aHTeHH?

6. npHBegiTb cyMapHa eKBiBaneHTHy myMoBy TeMnepaTypy npnHManbHoi 

ycTaHoBKH b ^noMy Ta npnKnag peanbHoro po3paxyHKy gaHoi myMoBoi TeMnepaTypn.

7. ^ o  TaKe cneKTpanbHa rn,inbmcTb noTy®HocTi myMiB Ha Bxogi npnHMana?

8. ^ o  TaKe go6poTHicTb npnHManbHoro npncTpow? ^Ka ogHHH^ BHMipwBaHHa 

gaHoi BennHHHH?

9. ^ o  TaKe myM-^aKTop. ^ k gaHHH napaMeTp Bnpa®aeTbca i3 BpaxyBaHHaM 

go6poTHocri npnHMana?

10. OnnmiTb BigHomeHHa noTy®HocTi cnrHany go noTy®HocTi nepemKogn Ha 

Bxogi npnHMana.

3agana 1

fflyMoBa TeMneparypa KoHBepTopa Tm=25 °K. KoHBepTop 3HaxognTbca nig giew 

3oBHimHboi TeMnepaTypn 17 °C. Bn3HaHHTH Koe^i^eHT myMy nm (dE). nopiBHaTH 

oTpnMaHy BenHHHHy 3 peanbHHM K0e$^ieHT0M myMy KoHBepTopa Ku giana3oHy (0,3-0,7 

dE).

3agana 2

npnHManbHa ycTaHoBKa o6nagHaHa aHTeHow d=1,8 m 3 eKBiBaneHTHow myMoBow 

TeMnepaTypow TA=80 °K, Koe^^iemoM KopncHoi gii nA=0,85 i K0e$^ieHT0M 

BHKopncTaHHa noBepxHi KBn=0,8, aHTeHHo-^igepHHM TpaKToM 3 qA0T=O,8 i npnHManeM 3 

K0e$^ieHT0M myMy nm.npM=1,8 dE. npnHoM cnraaniB 3giHcHweTbca b giana30Hi C



(f=4,58603 r r^ ). npuHMantHe oSnagHaHHa 3HaxoguTtca nig giew 30BHimHt0i 

TeMnepaTypu 17 °C. Bu3HanuTu goSpoTHicTt npuHMana Q i myM-^aKTop F.

3agana 3

npuHMantHa ycTaHOBKa cKnagaeTtca i3 aHTeHu 3 eKBiBanemHoro myMOBOW 

TeMnepaTypow TA=50 °K  i nA=0,9, ^igepHoro TpaKTy 3 Koe^^iernoM nepegani 

nA0T=0,85 i caMoro npuHMana 3 K0e$^ieHT0M myMy nunpM=1,2 dE. npuHMantHe 

oSnagHaHHa 3HaxoguTtca nig giew 30BHimHt0i TeMnepaTypu 17 °C. Bu3Hawru cyMapHy 

eKBiBaneHTHy myMOBy TeMnepaTypy npuHMantHoi ycTaHOBKu b ^noMy, TSm.

3agana 4

Curaan npuxoguTt Ha 3eMnw i3 cynyTHuKOBoro peTpaHcnaTopa, po3Mirn,eHoro Ha 

reocTa^OHaprnn op6m i oSnagHaHoro Soptobum nepegaBaneM noTy^Hic™  180 Bm, 

aHTeHOW giaMeTpoM d=1 m  3 K0e$^ieHT0M KopucHoi gii aHTeHu nA=0,8 Ta Koe^^iemoM 

BuKopucTaHHa noBepxHi KBn=0,75. nepegaBan ^pa^we Ha HacTOTi f= 1 1,90010 rr-ą. 

npuHMantHa ycTaHOBKa Micmrt aHTeHy giaMeTpoM d=1,4 m  3 K0e$^ieHT0M KopucHoi 

gii aHTeHu nA=0,7 Ta Koe^^iemoM BuKopucTaHHa noBepxHi KBn=0,65. CyMapHa 

eKBiBaneHTHa myMOBa TeMnepaTypa npuHMantHoi ycTaHOBKu b ^noMy Tzu=180 °K. 

Bu3HanuTu BigHomeHHa noTy^HocTi curaany go noTy^HocTi myMy Ha Bxogi npuHMana. 

AogaTKOBuMu 3aTyxaHHaMu b Tponoc^epi 3HexTyBaTu.

3agana 5

npuHMantHa ycTaHOBKa cKnagaeTtca i3 aHTeHu 3 eKBiBaneHTHoro myMOBOW 

TeMnepaTypow TA=60 °K  i ^A=0,85, ^igepHoro TpaKTy 3 Koe^i^emoM nepegani 

^A0T=0,8 i caMoro npuHMana 3 Koe^^iemoM myMy nunpM=1,0 dE 3 e^eKTuBHOW 

myMOBOW cMyrow nponycKaHHa Afm=36 M ty .

Bu3HanuTu:

1) cyMapHy eKBiBanemHy myMOBy TeMnepaTypy npuHMantHoi ycTaHOBKu b 

mnoMy, TSm;

2) cneKTpantHy rn,mtmcTt noTy^HocTi myMiB Ha Bxogi npuHMana, P u.


