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U POKO(PIO3eJIIKHBIN YeThIPEeXMOTOPHLIN (I. BopoHex)




,,,,,,,,
o

I/IJI 80/87 (no Rozm(bmcaunn HATO Maxdome) — JeTaluu
KOMaHHBbIN NOCT. ITocTpoeHo 4 3x3emMiisipa




A. IlpyHIUNBI MOCTPOYHOU PA3ZBEPTKHU

IlepemelneHue pa3BepThHIBAKIIEIO JJIEMEHTA B IMPOLECCe AHAJIM3A U CHHTE3a
U300pakeHUsi MO OINpeIeJIeHHOMY MEPUOAMYECKOMY 3aKOHY HAa3bIBaeTCH
pazeepmiou n3o0paxeHusi. PUCYHOK, 00pa3yeMblii 00eraromuM 3J1eKTPOHHBIM HJIU
CBETOBbIM JIYYOM HAa IMOBEPXHOCTU IKPAHA WJIM MHUIIEHH 3JIEKTPOHHO-JI1Y4€BOI0

npudopa, Ha3bIBaKWT 1B pacmpom.

Kadpobas
paslbepmra

Junemenmel pazlepmki :
Ha nepedaye Ha npueme
MuuieHs Jrpay
nepedarouied npuemMHUKT
mpyoKu

L
leHepamop
paslepmox :
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Puc. 3.1. JIuneliHo-cTpouHasn pa3BepTKa:

a — NPHHUKI JTHHEAHO-CTPOYHOK PA3BEPTKH; 6 — CHHXPOHH3AUHA Pa3BEPTOK

TpeOoBanus k pa3Beprke
*3aKO0H pPa3BepPTKH Ha Iepeaarlleil U nNpueMHON
CTOPOHAX J0JI’KeH ObITH OIMHAKOB
*[IPOCTOM 3aKOH (OPMUPOBAHUA OTKJIOHAIOIIMX
TOKOB (JIMHEHHO-CTPOYHAasi pa3Beprka B TB
BEIIAHUH)
*IIOCTOSAHCTBO CKOPOCTEH Pa3sBepPTOK HA NMPAMBIX
X01ax
*CUHXPOHHOCTH M CHH(AZHOCTH Pa3BEPTOK
nepenampuen 1 npueMHou cropon TB Tpakra
*OTKJIOHEHHE YACTOTHI CTPOK OT HOMHHAJILHOH
He J0JIKHO npesbimars +-0,016 I'iy

Puc. 3.2. ®opma OTKJIOHAIOLIHX TOKOB I1pH NOCTPOYHONH pa3BepTKe



b. UepeccTpouHas pa3BepTKa

CylIHOCTH YepeCcCTPOYHOM PA3BePTKU - MOJHbIN KaJAp M300paKeHUus pa3BepThIBACTCS, 3
ABa moJid. B mepBom moJie pasBepTbIBalOTCH HEUETHbIE CTPOKH PacTpa, a BO BTOPOM —
yeTHbIe. Kaxaoe U3 mojied npeacrasiasieT 000 pacTp ¢ yMEHbIICHHBIM BABOE YU CJIOM
CTPOK M COIEPKUT MOJOBUHY 3pUTEIbHON MHPOPMALIUHU 0 IIepeaBaeMOM U300pPaKeHUM.
Tak kak KpUTHYECKAsl YACTOTA MEJIbKAHUU NMPAKTUYECKU He 3ABUCHUT OT YHCJIA CTPOK B
pacrTpe, TO 4acTOTA Mepeaavu moJied, paBHast wim 0oJsbiuas fkp, odecneynBaetr BOCHPUATHE
n300paxkeHus 0e3 MeJIbKaHMI, IPH 3TOM CKOPOCTh Mepeaayu HH(POPMAUU CHUKACTCH
BIBOE.

C nomoibsro
YepecCcTPOYHOU
pPa3BepPTKHU yIaeTcs NpHU
HEU3MEHHBIX YHCJIe CTPOK
U 4aCTOTE MeJIbKAHUM
YMEHbIINUTH BIBOE
BEPXHIOI0 TPAHUYHYIO
YACTOTY CIIEKTPA CUTHAJA
u3o0paxenus. B
pe3yjabTare CleKTp
CUI'HAJIA NJIS
0TEYeCTBEHHOTIO
CTAHAAPTA 3aHUMAET
I0JIOCY YACTOT OT fmin =
50 I'u xo fmax = 6MI 't




O0001IeHHASA CTPYKTYPHAA cXeMa TeJeBU3UOHHOH
CUCTEMBI

Ananusupyrowes Lunmes
;gwwee
tmbo

yempoticmép 4

1 — 00BEKTHUB; 2 — ONTUKO-3JICKTPOHHBIN NPe0oOpa30oBaTeilb; 3 — pa3BePTHIBAIOIICE
YCTPOUCTBO; 4 — CHHXPOTEHEPATOP; 5 — YCHUIIUTEIb, 6 — IMEPEAarOIIee YCTPOMCTBO;
'/ — KaHaJI CBSI3U; 8§ — MPUEMHOE YCTPOUCTBO, 9 — BUICOYCUIIATETD ;

10 —npeobpazoBaTesib CUTHAII-CBET; 11 — CeIeKTop UMITYJIbCOB CHHXPOHU3AIUY;

12 — pa3BepTHIBAIONIEE YCTPOUCTBO




Tema 2. ®opma ¥ ClIeKTP BUACOCUTHAJIA.
N ckakeHUs TeJJEBU3MOHHOI0 M300paKeHUs!
Jlekuus 2. @opma u cnekmp guoeocuznana (2 uaca)

H3_Vlla€./l/l bl€ 60nPOCHL.

IIpMHIUTIBI MOCTPOYHOU PA3BEPTKHU.
I110JTHBIN TEJICBU3UOHHBIA CUTHAJI

dopma BUICOCUTHAJIA.

IHapamerpsl HITC

CrekTp BHACOCUTHAJIA U €r0 0COOEHHOCTH.
YepeccTpouHas pa3Beprka.

JlekTop — K.(b.M.H., 1oueHT Ko03aps B.A.



2.1. I1oJIHBIN TeJIeBU3HOHHDBLIN CUTHAJI

Io3uTUBHAS MOLYJISILIMSI HeraruBHasi MOnyJsilM sl

IHocTostHHAas1 NMnyascesl

CTUnKIum

COCTABJISIOIIAS BPe3KHU U
CTPOKHU YPaBHHUBAIOIIHE

Bugeocurnaj — aJis nepeaauyv HHGOPMAIMHU O IPKOCTH 3JIEMEHTOB U300paKeHUs

CCHU u KCH cTpouyHbIe  KaJIPOBble CHHXPOUMITYJIbChI — JIJIs CHHXPOHU3AIUA
Pa3BePTKH HA Nepeaaroiied u NpUueMHON CTOPOHe

CI'l u KT'U cTpoyHbie M KaJAPOBbIe racsiiue UMILYJIbChI — [JISl FalllCeHUSA
SIPKOCTH 00PaTHOI0 X0Aa J1y4a

IlocToOsTHHAA COCTABJISAIOIIAA CTPOKH — JIJIl PUBA3KH K €JUHOMY YPOBHIO
YEPHOI0 HA MPUEMHOU CTOPOHE 32 CUET U3MEHECHUS YPOBHSA racAlUX UMITYJIbCOB
HA cpeaHee 3HAYeHHe MPONMOPHHUOHAIBbHOE APKOCTH CTPOKH

NMysibebl Bpe3Ku — 1JI HCKJIKYEeHUS CPbIBA Pa3BEPTKH B NEPUOI BpeMeHH!
KCH

YpaBHHBaKOIINE UMITYJIbChI — JJISI NOJTYYeHUS UICHTUYHON KADTHUHKHA B YeTHOM
1 HEYETHOM IOJIyKaJApe BO BpeMs U HECKOIbKO mo3:ke KCU



2.2. ®opMa BUAEOCUIHAJIA
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[Mpouecc oGpazosanns suaeocHruana:

@ == MEPEAARACMOC KI0GPAMENNE, § — CHIMAA 1PN PAIREPTRE CTPORM 2a




2.3. I1o/IHBIN TEeJIEBU3UOHHBIM CUTHAJ CTPOKH

Toanssd cuenan RPXOCN

— e — Ypolere wepROZD
e e e Y00BEND 2TLUICHLN
Vipodens Cumxpon. -
e e e LYUUR UMIYITD

B IITC cTpoku pa3jiv4arT: HOMMHAJbHBIN ypo8eHb 0€/1020, COOTBETCTBYIOIIUMT
nepegaye  HOPMHUPOBAHHOIO 0ejlor0 B 00bEKTEe;  JPOGEHb  YEPHO20,
COOTBETCTBYOLINI Hau0o/iee TEMHBIM JJIeMEHTAM M300pPaKeHusA; YpPoGeHb
2auienus, pacnooxkeHnbii '"yepnee yepuoro'" Ha 0..7 % nas 3anupanuss TB
npeoodpasoBaresieil Ha BpeMsi 00PaTHOr0 X0Aa Pa3BePTHIBAKOIIMNX JIyUel; yPOoBeHb
CUHXPOUMNYIbCOE, PACHOJOKEHHBIX HAa miaomaakax 'l Toxke B auamasoHe
"yepHee yepHoro".

Buageoundopmanusa nepenaercds TOJIbKO BO BpeMs AKTHBHOU YACTH CTPOKHU U
KaJapa, a B MuHTepBaJjax I' U Buaeocursaj nogaBisiercs



2.3. [lapaMeTpbl MOJHOIO TEJICBU3UOHHOIO CUTHAJIA

Ypodens curxponi.
— = LUK UMSIYT

25H (60mnc)

AMIUIMTYIHBbIC, BpeMeHHbIe U 4acTOTHbIE mapaMeTpsl IITC

Crpounblil racsauui

CTpouHbIil CHHXPOHU3UPY LU
YpaBHuBawmuii

Bpeska

KaapoBblii CHHXPOHU3UPYIOLIUI

Kaaposblii racsamui




2.4. AHaiu3 (popMBbI BHICOCHTHAJIA

+ BumeocurHaa He SABJAECTCH TaAPMOHHYECKUM

KoJie0aHMeM, a UMeeT MMIYJIbCHBIM XapakTep: B
HeM MOIYT IPHCYTCTBOBATh pPe3KHE Iepexoabl
MEXKIAY YpPOBHAMH ((PpPoHTHBI) U ILJIOCKHE
(0IHOYPOBHEBbIE) YACTH UMIIYJIbCOB.

2. cXoaHbIM BHUAECOCUIHAJ IO CBOEH IIPHUPOIE

YHUIIOJISIPEH /| CONCPIKUT IOCTOSTHHYIO
COCTABJIAIOINYIO.
3. BuUaeoCHUIrHal MOXKXHO NPeACTABUTh KaK

HepUOAMYECKYI0 (GYHKIHIO ¢  4acTOTaAMH
nosropenus fz = 1/Tcm u tx = 1/Tk.



2.5. CniekTp BHAE€0CUIHAJIA U €r0 0COOEHHOCTH

Cuexkrtp Bugeocurnasa Af 1oJkeH coaep:kaTb YaCTOTHbIE COCTABJISIOIINE B
1oJioce OT fmin 10 fmax U HA3KKE YacTOThl Afo B yactorHom nHTepBaJe 0...2 I'n,
He0OXoAMMBbIe IJIA Nepeaavyu cpeaHen cocrapiasiomen curianaa: Af =Afo +fmin...

SJmin =1/T,

Bbicokne 4acToThl
OIpeaeJasilOT TOHKYIO
CTPYKTYpPY CUTHAJIA, T.e.
BOCIIPOM3BeAeHUE KOHTYPOB U
MeEJIKHX JeTaJjied
U300paKeHusl.
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2.6. OcHOBHBIEC MapaMeTPbl TEJICBU3HOHHOIO
U300paKeHUus

Ilpu pazpadomke menesu3uOHHBIX CUCHIEM HEOOX00UMO YEMKO CO2NACOBLIBAMD
napamempul TBC u 0ocodennocmu 3pumesibH020 60CRPUAMUA U300PAIHCEHUA

®opmart kagpa k= l/h (4/3)

OnTtumasibHoe paccTosiHne paccMaTpuBaHus - Lonr =~ 5h
MakcuMasibHasi SIpKOCTb M306pakeHns - Bmax

Konmpacmmnocmo uzoopasricenuss — K=Bmax/Bmin win K=A4B/Bmax
K=1000 apxkuti conneunsiii denv, K=50-100 xopowas hpomoepagus

lIpu 3a0annom xonmpacme K 3pumenb modxcem 60CHPUHAMG BNOIHE
onpeodeneHHoe KOIU4ecmeo cmyneteu u3MeHeHus ﬂgkocmu — NOJLYMOHO8, Mm.e.
epaoauyuil apxkocmu A. Makcumanvnoe yucino epadavul, Komopoe 2uas3
cnocoben paznuuams =~ 100

Yemkocmb menesu3uoOHHO20 u305paofceuu}1 onpeaeJasacTcsas MaKCMMaJabHO
BO3MOKHBIM YU CJIOM MEJIIKHUX IleTaﬂeﬁ, Pa3sJInIuMbIX B I/I306pa)KeHI/II/I. 3aBucur ot

YHCJIA CTPOK B U300pakeHUH n=kz2



3ajaHue HA CAMOCTOSITE/ILHYIO PadoTy

Hpouumae KOHCnéKm JleKl(uii omeemumosv HaA CJleOyiomue eonpocasl:

1.

1
1

12.
13.
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Yro BKRIIOUAET B ce0s MPOLIECC aHAJIU3Aa U CMHTe3a n3o0paxenus? Kakosa
POJIb Pa3BePTKH U300pakeHus1?

B yem 3akiIr04aeTcs NPUHIUI NOCTPOYHOU pa3BepTku? IlosicHuTe pUCyHKOM
OTBeT.

Kak BoIIIAaasaT pOpMBI OTKIOHAIOIIMX TOKOB CTPOYHOM U KaIPOBOil
pa3BepToK?

Kaxkoi Bua Oyzer iMeTh BUICOCUTHAJI NPH Mepeaayve Yepeayrinnxcs YepHo-
0eJIbIX M0JIOC U TPAJAIIMOHHOIO KJIUHA?

KaxkoBa ¢opma Buaeocursajia CTpoku (€ y4eTroM CHHXPO M racsiimx
HMILYJIbCOB)?

KaxoBa ¢popma Bugeocursajia kajapa (C y4eroM CMHXPO M racaux
UMILYJIbCOB)?

N3 kakux cOCTABJISIOIIUX COCTOUT MOJHbIN TeJIeBU3HOHHBbIN CUTHA?
KakoBo HazHayeHue B IITC cTpOYHBIX M KAAPOBbIX CHHXPOUMILYJIHCOB?
KaxkoBo HazHaueHue B IITC cTpOYHBIX M KAAPOBBIX racAlIMX UMITYJIbCOB?
KakoBo Haznayenue B IITC nmocrosiHHoO#M cocTaBJsiloled CTPOKU?

KaxoBo HazHayenue B II'TC uMny/ibCoB Bpe3KkH M YPAaBHOBEIIUBAKIIUX
HMITYJbCOB?

Yro onpenesigseT HUKHIOK U BePXHIOKO rpanuny cnexkrpa IITC?

s kakux meJsieil B BemareJbHOM TB nNpuMeHSI0T Yepe3CTPOUYHY IO
pa3BepTKy?

[1] — TenesudeHue/nod. Peod. B.U. xakoHusi. M.: Bbicwas

wkona, 2007, c. 47-59



