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OUPPOBI JONIVIEPIBCBKI ®IJIBTPU 3 MAJIUM
PIBHEM BOKOBUX IIEJIIOCTKIB

META POBOTH

JocmimkeHHsT  TapaMeTpiB  Ta  XapaKTEePUCTHK  IH(PPOBUX
JOMIUICPIBCBKUX (GUIbTpiB. BUBUEHHS MeETOAYy 3MEHIICHHS OOKOBHX
MEMOCTKIB (UIBTPIB LUISAXOM 3BKYBaHHS BiJUIIKIB BXiJHOTO CHTHAlTy
3a JOTIOMOT OO Pi3HUX (DYHKIIIH “BikHA”.

KOPOTKI TEOPETUYHI BIJOMOCTI

I[Ipu 0oOpoOneHHI CHUTHaTiB B CYYaCHHUX  PaJioONOKAIliitHUX
CHUCTEeMax BHpIIIyeTbCA PsX  3adad, 30KpeMma, 3afadi BHSBICHHS,
PO3pI3HEHHS Ta pO3IMi3HABAHHS CUTHATIB BiUI3CPKAJICHUX BiJl PI3HUX
o0’extiB. Ilpm BupimieHHI TakWX 3a7a4 3HAXOASTH 3aCTOCYBAaHHS
OararokaHanpHi 1H(pPOBI gomiepiBebki ¢GinbTpu [1-6]. 3a momomororo
Takux (UIBTPIB MOXE BH3HAUATHCS pajdiajibHa MIBUAKICTH Iiieh. Kpim
TOTO, JOMILICPIiBChKA (IAbTpallisi HaJa€ MOMJIMBICTH PO3PI3HATH 1L,
AKi 3HAXOIATHCSA B OJHOMY IMIYJIBCHOMY OO0’€Mi, ajieé pyXaloThCs 3
PI3HMMH paJialbHUMH IIBHJIKOCTAMH. 3aCTOCYBaHHS 0araTOKaHAILHHX
JOTITUIEPIBCBKUX ~ (DiMbTPIiB  JO3BOJSIE  CTBOPUTH  BHCOKOE(PEKTHBHI
CHUCTEMH CeNeKIl IIeld, M0 pyxawTbcsa. Taki CHUCTEMH CeJeKIil
3a0e3MevyI0Th BHUSBICHHS PaiONOKANIMHUX Mijed Ha (QOHI MOTYKHHX
3aBAKAIOUMX CHUTHAIIB, BIJ3EPKAJICHUX BIJ IMIJCTHIIAOUYOi MOBEPXHI,
ripoMeTeopiB, ITYYHO CTBOPEHHMX NAcMBHUX 3aBaja. CHCTEMH CeJeKuii,
gkl 30yZoBaHi Ha OCHOBI JONIJIEPIBCHKHX (inbTpiB, 3a0e3meuyloTh
TakoK e(eKTUBHE OCIa0JICHHS LICTOMAIOHMX IMaCUBHUX 3aBaj THUILY
“amrenu”, sAKi  MalOTh MmHpPOKWi Ta  (abo)  GaraToMOJOBHIA
JONIUIEPiBChKUH crekTp. OciabieHHsl TaKuX 3aBajl B CUCTEMax CeJIeKIii,
3aCHOBAaHMX Ha 4Yepe3NepiofHWN KOMITeHcamii 3aBaj, SK MpPaBWIO, €
HEI0CTaTHIM JIJisi HopMalibHOT pobotr cydacHux PJIC 3 aBTOMaTH30BaHOIO
00poOKor0 iHpOpMAITii.

Honmnepicbka (inpTpamisi MOXE TaKOX 3aCTOCOBYBAaTHCh B
ooproBux PJIC pmns MiABMINEHHS PO3MEXKYBAIbHOI 3JaTHOCTI 110



KyTOBHX KOopAHHaTax. Taka HeOOXiMHICTh BHHUKAE Y 3B’SI3KY 3 TUM, IO
3 TOYKH 30py aepoAnHaMiku (JIITATbHHUX anapariB), FEOMETPUYHI PO3MipH
anteHun 6oproBoi PJIC moBuHHI MaTu HeBenuKi po3mipu. Lle mpu3BoauThH
JO HU3BKOI PO3MEXKYBaJlbHOI 3IAaTHOCTI pajapa MO  KyTOBHX
KoopauHaTax. [ligBUIIEHHS pO3MEXYBadbHOI 37ATHOCTI MOXe OyTH
3a0e3levYeH0 3a paxXyHOK BHKOPHCTaHHSA OMIDIEPiBCHKOI (ijbTpartii.
[Ipy UBOMY BHKOPHUCTOBYETHCS €(EKT 3aJeKHOCTI JOMILICPiBCHKOL
YaCTOTH BiA/I3EPKATICHOTO BiJl IIUJTi CUTHAY BiJX 3MiHU KyTa OMPOMiIHEHHS
3eMHOI MMOBEpPXHi BiTHOCHO Hampsimy pyxy Hocis PJIC. Sk pesymerart, -
CUTHAJM, INO BIII3EPKAJICHI BiJ PI3HUX JIISHOK 3EMHOI TOBEpXHI B
MEXaxX 30HH, IO IMEPEeKPHBAETHCS Aiarpamol0 CHPSMOBAaHOCTI aHTCHH,
MaloTh pi3HY AOMIUIEPIBCBKY YacTOTy. BukopucTaHHS OaraToKaHaIbHOT
JIOTIIICPIBCHKOT (piIbTpaLlii T03BOJISE PO3IAUIATH IIi CUTHAIM 1 TaKUM
YMHOM, WIJBUIIUTH pO3MEXyBanbHy 3maaTHicTh PJIC 1o KyroBux
KOOpIMHATAX.

JommuiepiBchka (imbTpallisi CUTHANIB 3B’s3aHa 3 1X PO3KIAJAOM II0
0asucy, 10 BH3HAYAETHCS MPOCTUMHU MEPIOJUIHUMH (QyHKUisMH Sin Ta
Cos [6]. Takuii po3kiaag MOXKHA BHKOHATH 3aCTOCYBAHHSM KIIACHYHOTO
nepeTBopeHHsa Dyp’e
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F(w) = f@®) exp(—jwt)dt. (1)

—00
Obmexenmii  3a  crmekTpoM curHan  f(f) MoxHa  ommcatn
eKBIZIMCTaHTHOIO mocimoBHicTIO Bimmikie  f(nt). Ilx mocmimoBHICTH

) . T .
BU3HAYAE MEPIOANYHO TPOaoBKeHui crektp F (w), sk foro poskian B
psan dyp’e

+00
Fl@)= ) faDexp(~jonT) @
n=—oo
ae T — iaTepBai yacy MiX BiJUliKaMH CUTHAITY,

N — MOTOYHUI HOMEP BiITIKY.

Hns mudpoBoi 0OpOOKHM CHUTHAINIB B peajbHOMY MaciTadi yacy
MOCHIJIOBHICTh JTAHWX TOBMHHA OYTH OOMEKEHOI B Yaci, TOMY CyMy



HECKIHUCHHOTO psiy (2) MOXKHA ampOKCHMMYBATH KiHIIEBOKO CYMOIO

N-1

Fw) = ) faDexp(~jonT) | 3
n=0

2w o
ne wy = —K — GasucHa yacToTa BUOPAHOTO JUCKPETHOTrO Ga3uCy, SKUH
k™ Nt

CKJIQIAa€Thes 3 K opToroHanbuux ¢yukii (K =0, 1, ..., N-1).

Bupasz (3) siBiasie coboro auckperne meperBopents Pyp’e (AIID).
HAII® moxHa po3rianard, K pe3yJbTaT MPOMNYCKaHHS CUTHAILY 4Yepe3
Ha0ip y3ro[ukeHUX (UIbTPIB, KOKHHUK 3 SIKMX HaIaro[ykeHO Ha OJHY 3
TapMOHIK  KOMIDIEKCHOI ~ CHHYCOINaldbHOI  TOCTINOBHOCTI  ©a3mcHOL
MHOXHHH. [Ipu 1boMy BeinmunHa ok y BUpasi (3) BU3HAuae 4acToTy, Ha
Ky Hamaromkeno K-tuii ¢GinmeTp. YBech Habip y3romkeHuXx (inbTpiB,
sSKi peanizoBaHO 3rifHO BHUpasy (3), sBise rpediHKY, M0 CKiIanaeTbes 3 N
By3bKO cMyroBux QazoBux ¢inerpiB. Taki QinsTpu piBHOMIpHO
nepekpuBaroTh iHTepBan (a3 Bin 0 mo 2w Ilpukmagom Habopy ¢azoBux
¢inpTpiB mpu N = 8 mokazano Ha puc. 1.
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Pucynok 1 — AmmnitynHo-da3oBa XxapakTeprucTHKa QiTbTpiB
Bubip obmexenoro intepBany ormany NT cexkyHA Hpu3BOIUTH
no toro, mo AUX N-gommiepiBCcbKuX (UIBTPIB MOBTOPIOETHCSA HA Bici

JIOTIIUIEPIBCBKUX 4acTOT 3 mepiogoM T cekyHa. AYX nommiepiBChbKUX
¢inbTpiB s Bunaaky N=8 mokaszano Ha puc. 2 [3]. Sk BugHO i3 puc.2,



MIpUHA CMYyTH TIPOMyCKaHHS (iIbTpiB 32 pIBHEM ITOJOBHUHHOI
HOTY)KHOCTI Tpubau3HO nopiBHioe 1/NT, a 3a piBHEM MepIIMX HYJIB —
2/NT.
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Pucynok 2 — AUX ngonmnepiBebkux ¢inerpiB N = 8

I3 Bupasy (3) BuTiKae, 10 HIMPUHA CMYTW MPOMYCKaHHS (iIbTpa
3aJIeKHUTh BIJl KUTBKOCTI BiJUlikiB BXigHOTo curHamy N Ta iHTepBamy
muckpernsanii T. Intepan muckpermsanii T € ceHC BuUOMpaTH TakuM,
mo0 MakcMMajibHa JOMIUIepiBChbKa dYactora Fjp max curHamy, o
00poOuisieThesl, He mnepeBuinyBana 3HaueHHs 1/T. Tlpu 1pomy uacTory
CUTHAJly MOXXHa OJJHO3HAYHO BH3HAYHMTH IO HOMEpYy OinbTpa, B SKOMY
3’SBUBCSl CUTHAJ. SIKIIO K JONIUIEPIBChKA YacTOTa CHTHAILY IIEPEBUIIYE
Benmmunnay 1/T, To BuHWMKae edekT HeBHU3HAUEHOCTi. Tak, HAPUKIAL, Y
BUIAJIKYy, TIOKa3aHOMY Ha puc. 2, curHan 3 vactororo 9/8T mae Taky x
aMILTITYy Y Apyromy GinbTpi, sik i curnan 3 yacrororo 1/8T.

Kpim omiHKM IOMIUIepiBChbKOi YaCTOTH CUTHANY, SIKUM BiI3epKalieHO
BiJl IiJi, B KOTEPEHTHOMY pajiapi MOXE TaKOX BHpILIyBaTHCS 3ajada
PO3MEXKYBaHHS CUTHAJIIB 3a JONIUIEPIBCHKOIO 4YacTOTO0. Taka 3agada €
aKTyaJlbHOIO Yy BHUIAJKy, KOJIM, CKaXiMO, JIIBI Il 3HAXOAATHCA B
OTHOMY 1 TOMY 3> IMIYyJILCHOMY 00’eMy, TOOTO MarOTh MPUOIH3HO
OJTHAKOBI TIPOCTOPOBI KOOpAMHATH. BupilneHHs Takoi 3amaui Moxe OyTh
3a0e3MeUeH0  3aCTOCYBaHHSAM  JOMNIUIEPIBCBKUX (UIBTPIB 3 BY3bKOIO
CMYIOI0 TIPOITyCKaHHA. 3BY)KEHHS CMYTH IPONYCKaHHs  (UIBTPIB,



peayri3oBaHMX 3a METOJIOM HCKPETHOTO mepeTBopeHHs Dyp’e, MOKiInBe
3a paxyHOK 30UTBIIEHHS YWCIa BIUTKIB BXimHOTO curHamy N, ToO6TO 3a
paxyHOK 30iibleHHs iHTepBaiy ormany NT.

Bubip  ckimyenoro  intepBamy wacy NT  cekyng Ta
OPTOTOHAJIBHOTO TPUTOHOMETPUYHOTO Oa3ucy OOYMOBIIOE SBHINE, SKE
Ha3WBAaIOTh PO3MHUBAHHIM CIEKTPAJbHUX CKIanoBHX. [lomsrae BoHO B
TOMy, L0 3 MHOXHHHM MOMJIMBHUX 4YacTOT TUIBKM YacTOTH, IO
CIIBIANAIOTh 3 YacToTamMu Oasucy, OyIyTh MaTH TPOEKII0 Ha €IMHHAN
OasucHnit BekTop. IHmII wactoTm OyayTh MaTH HEHYJIBOBI IPOEKIli Ha
iHIII BeKTOpH 0a3ucHOi MHOXHMHU. [IpuunHy po3MHBaHHS CHIEKTPATBHUX
CKJIaZIOBUX MOYKHA TAaKOXX TMOSICHATH THM, IO CHTHAIM 3 4acTOTaMH, SIKi
BIIPI3HSIOTECA Bif OasWCHUX, HEMEpIONWYHI Ha IHTEpBAN OTJISAY.
SAxuio mepiox curHanmy HekpaTHWi noBxkwuHI iHTepBany NT ormsmy, To
nepioguyHe MPOAOBKEHHS CHTHATy Oyle MaTh pO3pHBH Ha KiHISX
inTepBany (auB. puc. 3).
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Pucynok 3 — Criocrepiraemuii curaan

Taki po3pHBH JalOTh CIEKTPAIbHI BKJIAJAW Ha BCiX Oa3HMCHHX
9acTOTax, TOOTO BUHUKAE PO3MUBAHHS CIIEKTPAIBHUX CKIIaJJOBUX.

Po3muBaHHSI CHEKTpaIbHUX CKIAJIOBUX TPHU3BOJMTH 10 TOTO, IIO
cnabuii  KOPUCHHWH CHTHAI MOXe OyTH TIPUTHIYEHO  CHJIBHUM
3aBaKAIOYMM CHTHAJIOM (3aBaZiol0) HAaBiTh y TOMY BHIIQJIKY, KOIH



4acToTa 3aBald 3HAXOIWTHCS NAJIEKO 3a MEXaMH CMYTH IIPOITyCKaHHS
¢inpTpa. TakuM 4YMHOM, PO3MHBAHHS CHEKTPAJbHHUX CKIAZOBUX MOXKHA
TPaKTyBaTH $SIK BHUHUKHEHHS OOKOBHX TMENIOCTKIB JOMNIUICPiBCHKHX
¢ineTpiB.  Insgt  3MeHmIeHHS ~— OOKOBHX — TEJIOCTKIB  (iNbTpiB
MOCTIIOBHICTD BIAJIIKIB CHUTHATY MOMHOXYIOTh Ha BaroBy (yHKIIIO
(“BikHO”). MOXHaA BUXOIUTH 3 TOTO, IO ITOMHOXKEHHSI BaroBOTO “BikHA™
Ha MacHB BiJUTIKIB 3MEHIIYyE BEIMYMHY PO3PHBY Ha MEXi NEPiIOAMYHOTO
IpoIoBXKeHHs curHaiy. Lle 3abesmedyeTbesa 3a paxyHOK y3TOJDKEHHS Ha
BKa3aHUX MEXax MOXJIMBO OUIBIIOT KIJIBKOCTI MOXIAHUX 3BaKCHHX
naHux. [IpocTilie BChOTO Take Y3ro/DKCHHS MOXKHA 3a0€3ICUUTH, SAKIIO
3poOUTH TMOXiZHI PiBHUMH, ab0 Xo4ya O OJM3BKMMHU 10 HyJS. Takum
YUHOM, SKIIO ToOmm3y Mex iHTepBamy NT 3BaxeHi HaHHI TUIaBHO
HaOMKAIOTBCST O HYJA, TO IMEpiOJUYHE TNPOAOBKEHHS CHTHAIY €
Oe3nepepBHUM JI0 TIOXIJTHUX BUCOKUX HMOPSJIKIB.

BuxopucranHs “BiKOH” BIUIMBAE Ha OCHOBHI XapaKTEPHUCTHKHU
¢GinpTpiB, 30KpeMa, Ha KOTEpEeHTHE MIJACWICHHSA QuIbTpa, IHPHHY
CMYTH IPOIYCKaHHS, piBeHb OOKOBUX MENIOCTKIB, BTPATH CHTHANy IIPH
MIPOXO/KEHHI uepe3 QUTbTp.

s mpsSAMOKYTHOTO BiKHa KOTEPEeHTHE TiJCHIICHHS JOPiBHIOE
yucity BuLIiKIB Ny “Bikai”. lle MOSACHIOETBCS THUM, MO0 KOXHUN 13
BIJUTIKIB CKJIQJ]A€ETCS B CyMy 3 Baror, II0 JOPIBHIOE OJVHHUIII.
[lincunenns ¢inbTpa, B SKOMY 3aCTOCOBYIOTHCS iHINI “BiKHA”, MEHIIE,
OCKIUJIbKM BaroBa (yHKIS MOONW3y KIHIIB “BiKHAa” HaOIMKAETHCS JIO
HyJisi. B 3arajibHOMy BHIIQJIKy, YAM MEHIIIC PiB€Hb OOKOBHX MEJIOCTKIB,
mo  3a0e3meuyeThCsl  BaroBMM  “‘BIKHOM™, THM IMIHpIIE CMyTa
MpomnyckaHHs GiuTbTpa 1 OiNbIlle BTPATH IMEPETBOPECHHS.

Jis npsmokytHOTO “BikHA” AUX (inbTpa ommcyeTbes (QYHKIIIERO
sinx

X
[Ipu upoMy piBeHb mEpHIOrO OOKOBOrO NEIIOCTKA BiJHOCHO

OCHOBHOTO csirae mpuOim3Ho MiHyc 13 nb, a cMyra mnpomyckaHHs €
HANBYIKYOIO 110 BIIHOIICHHIO JI0 IHIIUX ““BIKOH.

IcHye psin Kacu4HUX “BiKOH”, Hanpukian:, “BikHa” Bumy COS o, sKi
3a0e3MeuyloTh OUIbII HU3bKHHA piBeHb OOKOBHX MEMIOCTKIB (iIBTpiB.
Bimomi Takox creniajgbHO 3KOHCTPYHOBaHI BiKHA y BHIVIALL JTOOYTKY,
CyMH Ta 3rOpTKH THpocTuX (QYHKIIH abo “BIKOH”, a TaKOX Y BHIJISII
OKpPEeMHX CKJIAJOBUX Bimomux “BikoH”. Taki “BikHA” CTBOpIOBaNHCS IS
pi3HMX 3acCTOCyBaHb, IIOYMHAIOYM BiJ NOTpeOW Matu “BikHA”, wLIO



OIMUCYIOThCS MPOCTUMH (pyHKIisIMK (3a3BHYall Taki “BiKHA” CTBOPIOIOTH
(biIBTpH 3 HE BUCOKUMHM XapaKTEPUCTHKAMM), Ta KiHYarOYd “BiKHAMM, sKi
CTBOPIOIOTH  (DiNBTpH 3 ONTHMAJIBHHMH  XapaKTEPUCTUKAMU  3TiHO
0a)KaHOTO KPUTEPIIO ONTUMATBHOCTI.

Jig mpakTHYHO BaXKIMBOTO B PaliOTEXHII BHUITAIKy BHUSIBICHHS
c1abux curHaimiB Ha (POHI MOTY)KHMX Ta ONM3BKUX 3a YACTOTOIO 3aBajl
“BIKHO” TOBHHHE 3a0e3levyBaTd BY3bKMH TOJIOBHHH TEIIOCTOK Ta
JIOCTaTHRO Hu3bkuii piBeHb (-40 nb Ta i HK4Ye) GOKOBHX IIENIOCTKIB
¢impTpa.  Takomy — KpuTepiro  TEBHMM  YHHOM  BIJAINOBINAIOTH
ckoHcTpyiHoBani  “BikHa”  Kaiizepa-becens, [lonmbda-  UeOuriena,
bnexkmana-Xeppica Ta iHIIi.

PosrmstHemMOo OiTbIIT JeTanbHO JIeKiabKa MPUKIIA/IiB “BiKOH .

Jns mpssMOKYyTHOrO “BiKHA” XapaKTEpHHUM € Te, L0 Ha BChOMY
iHTepBaJli iCHYBaHHS BEIMYMHA HOTO MOCTIHHA 1 JOPIBHIOE OJUHHII.
Take “BIKHO” MOXKHA PO3TIISIIATH SK BUAUIAIOUY (QYHKIIO, IO i€ Ha
BXiZIHY ITOCIIJIOBHICTh BiJUTIKIB CHTHAJy JJIsi CTBOPEHHS 3 Hei KiHIeBOl
nocmigoBHocTi. “Bikno” mns [AIID y 1poMy BHNAAKY ONHCYEThCS
BUPA30M

H(n)=1, n=0,1,2,..., N-1.

CriexTpalibHe MepeTBOPEHHS MPSIMOKYTHOTO “BiKHA” SIBJISIE COOOIO
anpo Jlupuxie 3 piBHEM NepHInxX OOKOBUX IIENIOCTKIB TMPUOIU3HO Ha
13 nb HIKYe BiJi MAaKCMMyMa TOJIOBHOTO TENIOCTKA (IUB. puc. 4).
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Pucynok 4 — SInpo Jdupuxie

[IIBuakicTh cramaHHs OOKOBUX MENIOCTKIB ckianae 6 ab/oxrtaBy.

[MpsmMokyTHE “BiKHO” 1 JOrapuM amMILITYJH HOTO TEePEeTBOPEHHS
HaBeJIeH] Ha puc. 5.
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Pucynok 5 — IIpsimokyTHE “BikHO”

TpukyTHe “BIKHO” AJsl IUCKPETHOro mneperBopeHHs Dyp’e MoxHA
3arucaTu K

n =0,1,2 N
H(n)= N/Zi n= ] l"'12)
H(N —n), n=N/2,N/2+1,..,N—1.

TpukytHe “BikHO” 1 jorapup™m amILIITYyId WOTO TEPEeTBOPEHHS
®yp’e nokazaHo Ha puc. 6.

A
L8
E‘.
. =
i —T o 4E T daza D
£ 2
E |
_m i
R TR T TR I I R N T ST L pot o=

BAZIHEY, 11
Pucynok 6 — TpukyTtHe “BikHO”

upuHa roJIOBHOTO MENMIOCTKA TAKOro “BiKHA™ BIBIYi OinblIa HIXK Y
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MpsIMOKYTHOTO ~ “BikHa”. PiBeHp OOKOBMX TENIOCTKIB CMajae 3
mBuaKicTI0 12 1b/oKTaBy, OCKUIBKM pO3pHBHA He cama (YyHKILS, a
nue ii mepiia moxiaHa.

“Bikna” Bugy COS o SBISIOTH CO0OK CIMEWCTBO “BiKOH”,
napamMeTpu SKHX BHU3HAUYaIOTHCS BEIMYHMHONIO O.. BenmnumHy mapamerpa o,
SK TIPaBHJIO, BHOWPAIOTH K IIJIE YHCIO B IHTEPBAIi BII OIWHHUII JO
yoTHpbOX.  “BikHa” g AMcKpeTHOoro — mepeTBopeHHs — Dyp’e
BU3HAYAIOTHCS BUPA30M

W(n) = sina® (%n) n=01,.,N—1.

“Bikaa” Bumy Cos o mna o = 1.4 1 morapudm amIuniTyau ix
TIEPETBOPEHHS MMOKa3aHo Ha puc. 7 ...10 BigmoBigHO.

kS
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Mpaza,

PucyHok 7 — “Bikna” BuIy COS(0L)
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Pucynok 8 — “Bikna” Bumy o=2
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Pucynok 9 — “Bikna” Bugy a=3
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Pucynoxk 10 — “Bikna” Bugy a=4

I3 maBegennx ©Ha puc. 7..10 “BiKOH” dHacTillle BHKOPHCTOBYIOTH
“BiKHO” 3 mapameTpoM o = 2 (“BikHO” XeHHiHTa)

n 2n
W(n) = sin® (ﬁn) =0,5 [1 — CoS (W”)] n=01,..,N—1.

besnepepBHe HEe TINBKM came 1€ BIKHO, ajie 1 HOro Tmepiia
noximHa. OCKIIBKM PO3PUB Ma€ TiIbKK JApyra MOXigHa, TO aMIUTITyAa
OokoBHUX criagae, ane 3i mBuakicTio 18 nb/okraBy. “BikHOo” XeHHiHra
MOXKHa aIpPOKCHMYBaTH CYMOIO TpbOX siep [lupuxiie — HEHTpaJbHOrO
1 mapu 3minienux siaep (muB. puc. 11).
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Pucynok 11 — “BikHo” XeHHiHTa

MakcuMyM TOJIOBHUX IEIIOCTKIB 3MIIICHUX SJIEP CIIBIAAAI0Th 3
HEepPIIMMHI  HYJISIMH IIEHTPAIBHOTO SApa Ta MAalOTh aMIUNTYdy, IO
JIOPIBHIOE TIOJIOBMHI IEHTpPaJIbHOrO TemocTka. Kpim Toro, OOKOBi
MEJIOCTKA  3MIIIEHUX  sAep BIBIYI  MEHIIE OOKOBUX  IEJIOCTKIB
HEHTPAITBHOTO SJpa 1 3HAXOAAThCS y mpoTudasi 3 HuMU. Tomy mpu
JOfaBaHHI TpPhOX SJep BUHHUKAE B3a€MHE MPUTHIYEHHS OOKOBHX
HETIOCTKIB.  [neansHe ocnmaOlieHHs mepmoro OOKOBOTO — TENIOCTKA
3a0esneuyerbes mpu o = 25/46 (oo = 0,5434782608). Skuo BeanduHy
o BuOuparoTte piBHOolo 0,54, To 3a0e3meuyeTbcsi Xoua i HENOBHE, aje
JOCHTh CYTTEBE NPUTHIYCHHS NepHIMX OOKOBHX MemocTKiB. [lpu
BKa3aHIl BeNMUYMHI mapamerpa o “BIKHO” Ha3MBalOTh “‘BIKHOM”
XemwmiHra. BoHo onucyeTbest BUpa3zoM

2n
W(n)=0,54 — 0,46 cos (Wn), n=01,..,N—1.

“BikHo” XemMiHra i Jjiorapupm amIblTyId HOro IMepeTBOPEHHS
®yp’e HaBesieHO Ha puc. 12.
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Pucynok 12 — “Bikao” Xemminra

Amnarni3 puc.12 noka3zye, 110 Ha Miclli MepIOro OOKOBOr0 METFOCTKA
®dyp’e  TEpeTBOpPEHHS BUHUKAE TIHOOKWHA  TpoBalL.  BHacmimox
HEBEJIMKOTO PO3PHBY Ha MeEXi “BikHAa” pIBeHb OOKOBHX TCJIIOCTKIB
crajae BChOro 3i MBHUAKICTIO 6 1b/okTaBy. 3are 3aBAAKH OibII CHIBHOMY
MPUTHIYEHHI0 OOKOBHX TENMIOCTKIB 11X TMMOYaTKOBUW piBEHb 3HAYHO
HIDKYWH, HDK y paHille omucaHux “BiKOH’ 1 gopiBHIOE MiHyc 42 nb.
“Bikna” XemMiHra i XeHHIHra I TPUKIAAA “BIKOH’, YTBOPEHHX
JOJJaBaHHAM TPOX siaep dupuxie.

TeopeTnyHO MOXKHa KOHCTPYIOBaTH “‘BiKHA” JOJaBaHHSIM JFO0O0T
KIJIBKOCTI sijiep. AJie BY3bKHH TOJIOBHHMH TIEJIIOCTOK MOYKHa 3a0€3MeYrTH
TIJIBKY MTPH HEBEJIHUKIH KIJIbKOCTI sIIIep.

[Ipuknagom “BiKOH”, y SKHX HyJ TEpETBOPEHHS IOMAIA0Th Ha
YaCTOTH MaKCUMYMIB TEpIINX OOKOBHX MENIOCTKIB, € BikHa brexmana-
Xeppica. Jlns 11D 11i BikHa 331aI0ThCS  BUPA30M:

2m 21 2
W(n) =ay+ a,cos (W n) + a, cos (W Zn) — az CoS (W 3n>

Hdns  TtpuunenHoro “BikHa” bnexmana-Xeppica MiHIMaJIbHUHA
piBeHb OOKOBHX IEINIIOCTKIB CKianae miHnyc 67 nb, a #ioro koedimieHTn
nopiBatotoTe: a0 = 0,42323; a1l = 0,49755; a2 = 0,07922; a3 = 0.
TpuwienHe “BikHO” brnekmana-Xeppica i jorapudM aMmInnTyau HOTo
neperBopeHHss Oyp’e mokazano Ha puc. 13.
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Pucynoxk 13 — 3-x unenne “BikHO” biiekmana-Xeppica

YorupuunenHe “BikHO” brexmana-Xeppica 3 MiHIMaTbHIM PiBHEM
OOKOBHX TIETIOCTKIB 1 JIOTapu(M aMIDITYAu Horo meperBopeHHs Dyp’e
HaBeJleHO Ha puc. 14.
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Pucynok 14 —Yotupuunenne “BikHO” biekmana-Xeppica

3MiHIOIOYM KOe(iLlieHTH @i , MOXHA OTPUMATH CIMEHWCTBO “‘BiKOH”
brnexmana-Xeppica, y SKOTO 3a paxyHOK [IESKOTO IIIBUIICHHS PpIBHA
OOKOBHX MENIOCTKIB CYTTEBO 3MEHILIEHO MIMPUHY TOJOBHOTO IEJIOCTKA.
Takum  ymHOM,  “BikHa”  bBrexmana-Xeppica €  OlibII-MeHII
YHIBEpPCAIbHUMH, L0 JI03BOJISIE 3a0€3MEUUTH, SK BHUSBICHHS KOPHCHHX
CUTHANIB Ha (DOHI MOTY)KHUX BIIJ3EPKAJICHb BiJ 3€MHOI IOBEPXHI, TaK 1
PO3pi3HEHHS CUTHAMIB 3 OJIM3bKUMHU JONIJIEPiBCHKMMHU YaCTOTAMH.
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I3 HaBeneHMX MPUKIAAIB MOKHA 3pOOHMTH BHCHOBOK, IO CYTTEBE
3HIDKCHHS OOKOBHX TIETIOCTKIB (DIIBTPIB MOXKJIMBE TIPH JTOCTATHHO
TOYHI peanizamii BaroBoi ¢yHKuii (auB., Hampukian, puc.12...14).
3Bijick BWIUIMBAa€E, MO0 MNPH Mallil KUTBKOCTI BIIJIIKIB TOTCHINHHIN
MOYKJTMBOCTI “BIKOH” HE MOXYTh OyTH peanizoBanuMu. B pobGorti [7] e
HiITBEP/PKEHO  pe3ysbTaTaMH  MaTEMAaTUYHOTO — MOJENIOBAHHSA,  SIKi
MOXYTb OyTH BUKOPUCTaHI IPH MPOEKTYBAaHHI CHCTEM CEJIeKIi] LiJiei, 1o
PYXaroThCH.

Posrasaemo TesIKi MTATAHHS MIPaKTHIHOL peamizartii
JIOMIUICPIBChKUX (iAbTpiB. Y 3B’s3Ky 3 TuM, 1o cydacHi PJIC moBuHHI
3a0€3MeYUTH BUCOKI TOYHOCTI BUMIPDIOBaHHS JOMIUIEPIBCBKOI YacTOTH
(pamianbHOI CKITaI0BOI MIBUAKOCTI), @ TAKOXK HEOOXIAHICTH PO3Pi3HEHHS
CUTHANIB OJU3bKUX 33 YacTOTOW, TO I€ TMOTpedye 3acToCyBaTh
JOTIUIEPIBChKI (NBTPH 3 BY3bKUMH CMYraMH IPOMYCKaHHs. B cBoro
4epry, SK Ie BXKE MOSCHIOBAJIOCS, 3BY)KCHHS CMYTH IIPOITYCKAaHHS MOXe
Oytu 3abe3rmedyeHo 3a paxyHOK BHOOPY JOCTaTHHO BEITHKOT'O 3HAYCHHS
KiapKoCTI BiamikiB N.

Y nmpuctposx nepBuHHOTO 00pobeHHs iHpopmarii cydacanx PJIC
BHUKOPHUCTOBYETHCA Binl 8 no 128 mommnepiBcrkux (inmbTpiB. Peamizarmis B
peaibHOMY  MacITabli 4Yacy BEJIMKOI KUIBKOCTI  JOMIUIEPiBCHKHUX
¢inbTpiB 3rimHo BHpady (3) morpedye BENHMKOI KUTHKOCTI OOYHMCIIEHb 1,
SIK HACJIJJOK, BEJIMKOTO 00CSTYy oONagHaHHsA. Y 3B’S3KYy 3 IIMM 3 T0YaTKy
70-x pOKIB TOMNEPETHHOTO  CTONITTS  1HTEHCHBHO  PO3pOOIISIIHCS
QITOPUTMHU  MBHAKOro meperBopennss dyp’e (LIIID) [8]. Onmuum 3
nepmux 3anporoHyBanu anroput™ IUII® Kymi i Teroki y 1985 porri.
Bimomi Takox Oimbml eQEeKTHUBHI aNTOPUTMH, HANPUKIAN, AlTOPUTMHU
Bunorpana, ['yna-Tomica, ['epuernst Ta iHmi.

ANTOpPUTMHU HIBUAKOTO NepeTBopeHHs Dyp’e A03BONAIOTH CYTTEBO
3MEHIIUTH 3araJbHUi oOcsr oOumcieHb. Ilpu 1poMy oOuYMCIIEHHS
BUKOHYIOTBCS Y  Takiifi  IOCIIIOBHOCTI, 10  IEBHI orepariii
BUKOPHCTOBYIOTBCSI INPH OOYMCIEHHI BUXIJHOTO CHTHAJy HE OJHOTO
¢inbTpa, a gekinpkox ¢umeTpiB. Ha puc. 15 HaBegeHo mnpuKian
CTPYKTYpPHOI cXeMH JJisi OOYMCIIEHHS YOTHPU(DIIBTPOBOTO MPHCTPOIO
IIM®. Ile#t mnpucTpii BUKOHYE BCHOTO BICIM IEPEMHOXKEHb Ta
JIoJlaBaHbh y TIOPIBHSHHI 3 IICTHANIATHMA OMEpallisiMH, SKi HE0OXiTHO
BUKOHATH TP TpsMiid pearizaitii opmynu (3). B 3araqpbHOMYy BHIAIKY
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ms obuncinens N pinsrpoBoro mpuctporo LITID 3amicts N1 eo6xinHO
BUKOHYBaTH BChoro N 109, N koMIuiekcHuX omnepaltiii.

Byia

4 4 1 KOMNoHeHTa HE
[ HunsoBiM uagToTI

! 1 KOMNQHE@HT HO u4OCTOTi,
| wo aianoeigae 1/2uccToTH
BUBIDKX

I

4 KoMNoHeHT HO uOCTOTi,
wo eidnosigae 3/4u0CTOTH
BUBIPKA
1 1 KomMnoHeHT HOo wacToTi,
; [ wo eignosigoe l/4uacToTtn
-1 ’ ki BUBIDKA

Pucynok 15 — CtpykTypHa cxema Juisi 0O0YHCIeHHS YOTHPH(DIIBTPOBOTO
npuctporo LITID
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KOHTPOJIBHI IMTAHHSA

1. BacrocyBanns mommuiepiBchkoi  (imbTpalii B pagiOTeXHIUYHUX
CHCTEMax.

2. besniepepsHe i muckpertHe neperBopents Oyp'e.

3. Kinnese mneperBopennss @Dyp'e. Bmume KiHIEBOI TpHUBAIOCTI
00p0o0IIOBAaHNX CUTHAJIIB HA TOYHICTH OIIHOK TXHIX ITapaMeTpiB.

4. TlpencraBiaeHHs AUCKPETHOrO TepeTBopeHHs @Dyp'e y Bumi
HaOOPYy MOTO/PKEHUX (iIbTPIB.

5. [lpyurHN  BUHHMKHEHHS  OiYHMX  TIENIOCTKIB  (iIbTpiB,
peaiizoBanux Metoaom 11D,

6. Meroau TPy IIeHHS OiYHIX METFOCTKIB ¢ pOBUX
JIOTIIIIEPiBCHKUX (BLITBTPIB.

7. BB BaroBoi (yHKIi "BikHA" Ha TOJOBHI XapaKTePUCTHUKH
¢biapTpiB, peanizoBannx Ha ocHOBI [11D.

8. 3anmekHicTh MK piBHEM OiYHMX NETIOCTKIB 1  IHIIMMH
XapaKTepUCTUKaMH (inbTpa.

9. IToHATTS WBUAKOTO TIepeTBOpeHHs Dyp'e.

OITNC JIABOPATOPHOI YCTAHOBKH

Jlaboparopna ycraHoBka MicTuTh y cob6i mymer D i
ocuwiorpad,  NpU3HAYEHWUH Ui BI3yaIbHOTO  CIIOCTEPEKEHHS
aMIUTITyTHO-(a30BUX XapaKTEPHCTUK 1 BHUMIpPY MapamerpiB IUPPOBUX
JIOTIIIIEPIBCHKUX (PIITBTPIB.

CrpykrypHa cxema mynbTa [IIID npusemena ua pucl6. Ilymet
MIiCTUTh y €001 QopMyBad BXigHWX BIUIHBiB, mpuctpiii LUIID, cxemy
Bi3yaJIbHOrO KOHTPOJIIO, OPTaHU KEPYBaHHS MYJIbTOM 1 OJOK >KHUBJICHHS.
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CUHIROEHLN
IE,LN.UP!H
Komipwa @op- JipvcTrin BN Konipra
MYBCOUO BXi4AH . —/5'3E§gb:gl’o
BB Y HTR.
CUWHXD. QCH. Tvn ;U:Hay ﬂ /TKDHTD. MicLe
Nocagea.

Oz /8a

Pucynok 16 — CtpykrypHa cxema mynbra LITID

Ha pwuc.17 npuBenena ¢ynkmioHanpbHa cxema mynbra LITIO.
®dopMyBay BXiIHUX BIUIMBIB CKIAAEThCS 3 3aal0UOro TeHeparopa,
TpUCTPOIO (popMyBaHHSI BXiJHUX BIUTMBIB i CHHXPOHI3aIlil.

3agaounii TeHepaTop TeHepye iMIyibcu 3 dactoToro 8 MIm.
[Ipuctpiii popmyBaHHS BXiHUX BIDIMBIB Mae HaOlp JTIYWIBHUKIB,
NPUCTPI KepyBaHHs 1 TOCTIHHO 3amam'ATOBYIOUMi TpucTpiid. Bin
¢dopMye BXigHY TOCHIOBHICTh 12-THM pPO3PSAHUX KOMIIB, CTPYKTypa
akoi mokazaHa Ha pwuc.18. IlochimoBHICTE ckimamaeTbes 3 256-TH
JIUCKPET, KOXHUK 3 skud BriIrodae 'mauky” 3 16-tu Bimmikie 1-1
KBazpatypu i 16-Tu BijymikiB 2-i KBajgpaTypy KOMIUIEKCHOTO BXiJHOTO
curHainy. Monynb BXiJIHOrO CHTHaNly TMOCTIHHUWMA, a (a3a 3MIHIOETHCS
Big Bimmiky g0 Bimmiky Ha BemumunHy 360/256*N, me N — Homep
JIICKpeTa.

Taka CTpyKTypa CHCTEM JO3BOJISIE€ MEPErNIAHYTH aMILUITYIHO-
¢$a3oBy  XapakTepUCTHKY JAOCHiKyBaHoro ¢imetpa B  256-TH
Kparikax, piBHOMIpPHO pO3TallIOBaHUX 110 OCi (a3.
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Pucynok 17 — pynkuionanpaa cxema mynpra ITID

s 248
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Omeyemst

Pucynok 18 — BxijHa mocaioBHICTh 12-TH PO3PSAHUX KOIIB
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IIpuctpiit cuHxpoHi3amii mMpu3HaueHO A (OPMYBaHHS IMITYIIBCIB
CHHXpOHI3amii — I poOOTHM TMymbTa W IMIIyJNbCIB CHHXPOHI3aLii
ocuuorpada.

3 BUXOJy r'eHepaTopa BXiJHHUX BIUIMBIB iHpOpMAaLis HAIXOOWTh Ha
npuctpiin LHII®. Ilpuctpiit IO BrIrOUae mepeMHOXKYyBad Ha "BIKHO",
MPOIECOP-HAKONINIYBaY 1 MPHUCTPi OOYMCIEHHS MOAYNA. BimoBigHO 10
Koay "BikHa", mo HaaxoauTh 3 nepemukada "THUIT OKHA", BukoHyeThCS
MMOMHOXKEHHSI KOJy KOXKHOTO BXIiTHOTO BIIJIIKYy Ha KOX KoedilieHTa
"BikHa". OTpuMaHi KOIU JOOYTKIB HAKONMMYYIOThCS NpOTAroM 16-tn
BIJUTIKIB y TpOIECOpi HAKOMMYEHHS. Y KOKHOMY JTUCKpETi opmyeThest 1-
ai 2- a KBajgpaTypy HAKONHMYCHOrO CUTHATy. BemuunHa HaKOMUYEHOrO
CHUTHAy, L0 HAaAXONUTh Ha MHPUCTPill OOUMCIIEHHS MOAYIS, 3aJICKHUTh
Big komy OCJIABJIEHUE curnany 3 nepemukaua "OCJIABJIEHUE'". Y
nojoxeHHi "1" mocnabneHHs cMTHaNMYy He Mae, y MoJoKeHHi "2" curHan
nocnabnsierscs Ha 12 nb, y monoxenni "3" va 30 nb, y momoxxenni "4" -
Ha 48 nb. Y mpuctpoi oOYMCIEHHS MOy BUKOHYETHCS OOYHCICHHS
MOJTYJISL:

M = ./(a? + b?) , 4

Je & — HaKomu4eHe 3HaueHHs 1-1 KBaapaTypH IUCKpeTa,
b — Hakomyene 3HaUEHHS 2-i KBaJpaTypH IUCKpETa.

ladopmanis 31 Bxomy mnpuctporo UIIID (roukal), micas
MHOXEHHsT Ha "BiKHO" (TOYka2) i pe3ynbTaT HaKONW4YeHHs (Touka3)
HAJXOJTh Ha BI3yaJIbHUH KOHTPOJIb, JI€ B 3aJI@KHOCTI B KOOy 3
nepemukaya "KOHTPOJIbBHAS TOYKA" — wMoxHa meperyisHyTH
iH(pOpMaLlil0 B KOXKHIH 13 TPhOX KOHTPOJIBHUX TOYOK, JUIS 4Oro nugpoBa
iHpopMallisi TEepPEeTBOPIOETECS B aHAJIOTOBHH BHJ 1 HAJXOAWTh Ha
ocrorpad.

Jns 3py4yHOCTI  BI3yaJIbHOTO  KOHTPOJIIO  BHKOPHUCTOBYETHCS
nepemukad “CHUHXP OCHWJI" mynera. [lpy BcTaHOBIEHHI #Oro B
nojioxkeHnst '1".."8", MokHa OLJIbII JETANbHO MEPETJITHYTH IIKaBi MiCIis
aMILTITYIHO-(a30B0Oi XapaKTEPUCTUKH JITOCTIHKYBaHOTO (inbTpa.
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MIATOTOBKA 10 POBOTH

30epiTh poboue Miclie BimnoBimHO A0 puc.19. Bxin ocruorpada
s'egnaiire 3 rtHi3mom "BUX. HAII" mymera. BXim cuaxpoHizamii
ocumiorpada 3'emnaiite 3 rHizgoM "CUHXP OCL]" nynsra. Ilepemukau
"BPEMS/AEJI" BcranoBuT B TojJoxeHHS ~ Smkc.  [lepemukau
"BOJIBT/JAEJI"  ycranoBuTH B monmoxeHHs 2. llepemukau
"KOHTPOJIbBHAA TOYKA" 1 "OCJIABJIEHUE" ycrtanoButH B
nonoxkenust  "2". Tymbmep "BKJI OTKJI" mnynpra yCTaHOBHTH B
nonoxkeHnst "BKJI". Ilepexonaiitecss y cBiTiHHI cBiTiogioga "220B
400"

MNuneT BIMP ocLMNoOreQe

O

amx LAMN [X3—1] Bxia
cvHxp ocu [ —3 | cuHxp

Pucynox 19 — Poboue wmicie

ITPABWJIA BE3IIEKHA

Bukopucranuii y 1a0opaTOpHii YCTaHOBLI MyJbT MiAKIOYEHO J0
mepexxi 220B  400I'm. Kopmyc mnynera mnoBuHeH OyTH HamdiiHO
3a3eMileHUN. 3a00POHSETHCS TOPKATHCS 1 BiJI'€JHYBATH PO3HIMH Ha 3aJHIH
cTinui myneTa. [Ipy HeoOXigHOCTI, MOTPIOHO 3BEPHYTHUCS A0 BUKJIagava.
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HHOPAAOK BUKOHAHHSA POBOTH

Ilepemukau "HOMEP ®OUWJIbTPA" BcTaHOBUTH B 3a3HadyeHe
BUKJIaZia4eM IOJI0KEHHS.

1. Bcranosutu nepemukaui "TUII OKHA" i "CUHXP OCII" y
nonoxxkenust 1", Ilpm  wmpomy  anms po3paxyHKy — ¢imbTpa
BHUKOPHUCTOBYETHCS MpsiMOKyTHE "BikHO". Ilepemukaui "OCJIABJIEHUE"
i "KOHTPOJIbHAA TOUYKA" BcranoBuTH B TONOXKeHHA 2"
Crocrepiraiite Ha ekpaHi 1 3amalioiiTe ocuwiorpamy mnepmmx 16-tu
BHOIPOK BXiJJHOTO CUTHATY.

Ilepemukau  "KOHTPOJIbHASI  TOYKA"  BcraHoBuTH B
nonoxxennst 3", a mepemmkau "OCJIABJIEHUE" y mnonoxenns "1".
ITepemukay "BPEMS/IIEJ" ocumnorpadga BCTAHOBUTH B IOJIOKCHHS
"Imc". Cnoctepiraiite Ha ekpaHi ocuuwiorpadga 1  3aMaJllONTe
XapaKTepUCTUKy (imbTpa 3 MPSIMOKYTHUM 'BiKHOM'. 3BaXXTe Ha Te, IO
pIBEHb TOJIOBHOTO TMENIOCTKA BH3HAYa€ BEIUYUHY KOTEPEHTHOTO
MiCWICHHS, SKE 3aJeXWTh Big BUAy 'BikHa". B excmepuMeHTi
KOTEpEHTHE IMiJCUIICHHsI Mae OyTH BHUMIpsiHE BIIHOCHO MPSMOKYTHOTO,
AK€ NPUIMAETBCS SK €TaJoH. Bu3HauTe MakCHUMajbHUH piBeHb
rosiopHoro menmoctka ¢inbrpa (Urn). Bumipre mmpuHY TroOJOBHOTO
nemoctka 3a piBHeM 0.5 i 3a piBHeM mnepmmx HymiB. BusHaurte
MakCUMaJIbHUM PpIBEHb OIYHUX TMENMIOCTKIB JUIS I[bOTO, IepeMHKay
"OCJIABJIEHUE"  BCcTaHOBUTM B  TIOJOXKEHHSA, HOpU  SIKOMY
MakKCUMaJbHUN OIYHUM METIOCTOK (inbTpa MaB OM JOCTATHIO IS
BUMIPDY aMIDNTyAy W y TOX 4Yac HE BXOAWB B OOMexeHHs. Bumipre
piBeHp OiuHoro memroctka Ugm. Pospaxyiite MakcumanbHHUN BiITHOCHHI
piBeHB OIYHUX TETOCTKIB 110 (popmMyIi:

Urn
A =-20 log + A, (5)
U6n
ne A — ngobaBka, oOyMmMOBIEeHa  TIONOXKEHHSM  IepeMHKaya

"OCJIABJIEHUE", sxa cknanae.

s monoxenns "1' — 0 ab,

Jutst TmontoxkeHHs 2" — minyc 12 nb,
qutst monoxkenHs "3" — minyc 30 nb,
Ut mojioxkeHHs "4" — minyc 48 nb.
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2. VcranoButu nepemukad, "THUII OKHA" y mnonoxenus 2.
[Tpn mpoMy amst po3paxyHKy (igbTpa BUKOPHUCTOBYETHCS CKOHCTPYHOBaHE
BikHO. [lepemukau "BPEMS/JIEJT" ocuunorpaga BCTaHOBITh B TIOJIOKECHHS
"5Smkc”. Ilepemukaui "KOHTPOJIBHAS TOUYKA" i "OCJIABJIEHUE"
BCTaHOBITh B moiokeHHs "2". Crocrepiraiite Ha ekpani ociuiorpada i
3aMaNioiTe ocuwiorpaMmy mepmux 16-th BHOIpOK BXiZHOTO CHTHamYy,
MOMHOKEHUX Ha QYHKIIIO “BiKHA”.

Ilepemukaa  "KOHTPOJIbHASI TOYKA"  ycranoButH, B
nonoxennss 3", a mepemukau "OCJIABJIEHUE" ycranoBut B
nonoxkeHast "1". [lepemukau "BPEMS/JIEJ" octmnorpada BCTaHOBITH B
nonoxkenust "lmc", a mepemukay "Ulpen” — y mnonoxenns 1"
Busnaute, MakcMManbHHE pIiBEeHb TOJIOBHOTO TENIOCTKa QimbTpa i
MaKCHMaJILHUH piBeHb OiuHMX memocTKiB. Crocrepiraiite Ha ekpaHi
ocumiorpada, i 3aMaToiTe XapaKTepPUCTUKY (LIBTpa, BUKOPHCTOBYIOYH
npu upomy nepemukad "OCJIABJIEHUE". PozpaxyiiTe MakcuMambHUNA
BIJIHOCHHH PiBEHb OIYHHX MENIOCTKIB 10 hopmyi (4).

Buwmipte mmpuHy romoBHoOro meiroctka ¢imbrpa 3a piBaeM 0.5 1
3a piBHEM MEpIINX HYINIB.

3. VYcranoButu nepemukau "TUIl OKHA" y momoxenns "3".
IMpn upoMy Ui PO3paxyHKy QiIbTpa BHKOPUCTOBYETHCS TpPHUWICHHE
"Bikao" bnexmana-Xeppica. [lepemukau "BPEMS/EJI" ocmumorpada
ycTtaHoBiTh B mnojoxkeHHs "Smkc". Ilepemmkaui "KOHTPOJIbHAA
TOUYKA" i "OCJIABJIEHUE" ycraHoBiTh B monoxeHHs ""2".

Crocrepiraiite  Ha  ekpaHi  ocuwiorpadga 1 3amairoiTe
ocumwiorpamy nepimx 16-Tu BHOIpOK BXIJHOTO CHUTHATY, MOMHOXEHHUX
Ha yHKIi0 "BikHA".

Ilepemuxay "OCJIABJIEHME" ycranoBiTh B mnonoxeHas 1"
"KOHTPOJIbHASI TOUKA" ycTaHOoBiTh B monoxeHHs "3".

[epemukau "BPEMSI/AEJI" ociiunorpada ycTaHOBITh B TTOJOKEHHS
"Imc". BusHauTe MakCHMaJbHUN PIBEHb T'OJIOBHOTO MEIHOCTKA (iibTpa i
MaKCUM&JIbHUHA piBeHb OiuHMX mnemocTkiB. Crocrepiraiite Ha ekpaHi
ocuuiorpada i 3amMaroiTe XapaKTepUCTUKY (BiIbTpa.

Pospaxyiite BiTHOCHHH pIiBEHb MEPIIOT0 OIYHOTO TMENIOCTKA TI0
¢dopmyni(4). Bumipre mmpuHy rojOBHOTO MeENIOCTKa (inbTpa 3a piBHEM
0.5 1 3a piBHEM mepIINX HYJIiB.



26

4.  Ycranosutu nepemukad "TUIT OKHA" y nonoxenns "4".
[Mpn mpomy 1 po3paxyHKy (idbTpa BHKOPHCTOBYETHCS UYOTHPHUICHHE
BikHO bnekmana-Xeppica. Ilepemmkau "BPEMS/IEJI" ocuunorpaga
ycTaHoBiTh B monoxeHHs "Smkc". Ilepemumkaui "KOHTPOJIbHAA
TOUYKA" i "OCJIABJIEHUE" ycTaHOBITH B OJOXKEHHS "'2".

Croocrepiraiitfe ~ Ha  ekpaHi  ocuwiorpadga 1 3amalroiite
ocumwiorpamy mnepmux 16-tu BHOIpOK BXiJIHOTO CHUTHATY, MOMHOXKEHUX Ha
¢ysKmio "BikHA".

Ilepemukaa "OCJIABJIEHUE" ycranoBiTh B monoxenns 1"
[Mepemukay "KOHTPOJIBHAA TOYKA" ycraHoBiTh B monoxeHHs "3".
Ilepemukau "BPEMS/AEJI" ocumnorpada ycTaHOBITH B TOJOKEHHS
"Imc". BuzHauTe MakCHMalbHUI DPiBEHHb TOJIOBHOTO MeENOCTKa (imbTpa i
MakCHMaJILHUH piBeHb Ol4HMX menrocTKiB. CrnocTepiraiiTe Ha expasi
ocumwiorpada 1 3amanioiTe XapakTepucTuky ¢inbTpa. Pospaxyiite
MaKCUMaJIbHUI piBeHb OIYHMX MEMOCTKIB 1o (opmyti (4). Bumipte
HIMPHHY TOJIOBHOTO memocTka (inbTpa 3a piBHeM 0.5 1 3a piBHeM mepuiux
HYJIB.

3BeniTe nmaHi B Tabnwmto. 3poO0iTh BHCHOBKH IIPO 3alIeXKHICTh
MaKCHMAallbHOTO pIBHA TOJIOBHOTO TEMOCTKAa (inbTpa (KOTEPEHTHOTO
MiJICUIICHHST), IMUPUHHA TOJOBHOTO TMENOCTKA, BIJIHOCHOTO piBHS O1YHHX
NENMOCTKIB Bixg BULy QyHKuil "BikHa". OdOpMITh 3BIT.

3MICT 3BITY
3BIT HOBUHHUI MICTUTH:
1. OcruiorpaMy BXiJIHUX BIUTUBIB , IOMHOXKEHUX Ha (DYHKIIIO
"BikHa", 1 XapakTepuUcTUKH (PinbTpiB no m.1. 1...4.
2. TaOnumo pe3yibTaTiB  BUMIPIB  MAKCHMAJIbHOTO  PiBHS

TOJIOBHOTO TIETIOCTKA (KOT€PEHTHOrO MiJCHJICHHS), IIMPUHU TOJOBHOTO
nemoctka Ha piBHI 0.5 1 Ha piBHI mepmMX HY/NiB, MaKCUMAaJIbHOTO
piBHS OIYHHX TMENIOCTKIB JJIs1 KOKHOTO 3 YOTHPHOX THUIIIB BIKOH.

3. BHCHOBKM MpO BIUIMB TApaMeTPiB BIKHA HA TOJIOBHI
XapaKTePHCTHKH PiIIbTpa.
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