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Jladopamopuas pavoma Ne 1. «U3YHEHHE HKM KO/[EKA»

1. Heab pa6oThl

W3y4nTh OPUHIMNBI KOJMPOBAaHUS M JAEKOAMPOBAHUS CHTHAJIOB C HUMITyJIbCHO-KOZOBOW Moaymsanueit (MKM),
HOJIYYUTh XapaKTEPUCTHKH KOAEpa M JIEKOJepa, a TaKKe YaCTOTHbIE XapaKTEPUCTUKH (HIbTPA, BXOISIIMX B KOAEKU (HIIH
KO(HIEKH), OCYIIECTBIISIOIINE ITPe0Opa30BaHMsI aHAJIOTOBBIX CUTHAJIOB B IIM(POBBIE U 0OpaTHO.

2. IlpumensieMble MPUOOPHI H 000PY/A0BAHNE

1. Yuebnas naboparopHas ycranoBka «H3yuenne MKM kojekay.

2. Ocmmutorpad — IByXKaHAIBHBIN WA OAHOKAHATBHBIH.

3. LludpoBoii BOTBTMETP C PSKAUMOM U3MEPEHUS TOCTOSTHHOTO HATIPSKCHUS.
4. KoMmieKT ruOKuX COeTMHUTETHHBIX IPOBOJHUKOB — 4 TIT.

3. Onucanue J1aGOPaTOPHON YyCTAHOBKHU

CornacHO MeXIyHapOIHBIM CTAHIapTa, YaCTOTa AUCKpeTH3auu TeiaedorHoro curaaia ¢ noiocoi 300 — 3400 I'ig
ycTaHoByeHa paBHOit Fg = 8 KI'ii. MOIIHOCTb IITyMOB KBaHTOBAHHS G- ONIPE/IE/ISeTCS IarOM KBaHTOBAHHS A
o’ = A’/12
W HE 3aBHUCHT OT MOIIHOCTH CHIHANA, MO3TOMY OTHOIIeHHe curHan/iryM (SNR) yMeHbInaeTcs MpH yMEHBIICHHH YPOBHS
curtaia. CornacHo MeXAyHapoaAHbIM pekoMeHganusM SNR He JoIDKHO 3aBHCETh OT YPOBHSI CUTHAJIA, JJISl BBHITOJIHEHUS STOTO

YCJ10BUA UCIIOJIB3YETCA HEJIMHEHHOE KBAaHTOBAHHE C KOaneccneﬁ (C)KaTI/IeM) CHUI'HaJ1a. CTaHI[apTHLIM 3aKOHOM
KOMITaHAUPOBAHUA IJI EBpOHLI u Poccun sBnsiercss A — 3aK0H KOMITaHAUPOBAHUA:
Ax
y= —— 0<xX=<I/A;
l+In4
I+In(A4|x])
= TA<x<I, (1)
I+In4

IJIe X — aMIUTUTY1a BXOJHOTo TenedonHoro curnana, 4 = 87.6.

VYuebHast maboparopHas ycraHoBka «M3yuenme HWMKM kojeka» BBINONHEHA B BHJAC JAOOPATOPHOTO MAakeTa,
pasmemiaemoro Ha crone. Ha e€ mepenneil maHenu pasMerieHbl (yHKIMOHAIbHas CXeMa KOJEKa, KOHTPOJIbHBbIC THe3la H
opransl ynpasineHus. Ha 3agHell CTeHKe yCTaHOBKH BBIBEJEH IIHYpP JUIs MOAKIIOYEHHUS K dieKkTpuueckoi cetu 220B, 50 I'm.
Bxurouenne ycTaHOBKH B ceTh pou3BoauTcs kpacHou knasuiei «BKJL.-CETby.

Ha mepenneii maHenu yCTaHOBKM NPHUBEICHBI CXEMBI MEPENAIOIIETO W MPUEMHOTO (HIBTPOB, PEATM30BAaHHBIX
mukpocxemoii 1146DI11, a Taxke xkogeka 1146I1I11. Kpome Toro, Ha nepeanHeii maHenn BHIACICHBI CyOIIaHeNn:

— «KOHTPOJIbHBI CUTHAJI» ¢ pyuxoii «AMIUIATY/IA» - sl perymMpOBaHHs AMIUIMTYIbI TapMOHMYHOIO
curHaia c yactotoi 1 I'u, mpumMeHseMoro Jyis MpoBepku paboTOCOCOOHOCTH (DPUITBTPOB U KOJICKA;

— «UKM» c xHomkoit «PEXUMM» - mnsa ycranosnenus pexxuma VKM: Knomounsim mepexmouatenem «PEXM»
YCTaHABIMBAETCSI CKBAXXHOCTh TAKTOBBIX HMIIYJIBCOB KOJeKa W3 MHOXecTBa {8, 16, 32} u u3MeHseTcs UIUTEIBHOCTH
HMITYJILCOB KOJIOB, BEIpaOaThIBaeMbIX JIEKOIEPOM.

— «MCTOYHHUK ITOCTOAHHOI'O HAIIPSOKEHUSA» ¢ pyukamu «I'PYBO» u «TOUHO» - nng yCcTaHOBKH ypOBHS
BXOJIHOTO HampshKEHUs KoJepa B npeaenax ot -3 B no +3 B.

Ha nepenHell maHenu HaXOJSATCS TAK)KE CBETOBBIE MHAMKATOPBI KOHTPOJIIBHOTO PETHCTPA, MO KOTOPOMY OIpPEAENSeTCs
BBIXOZHOM 1 poBoii curnain xozepa, u peructpa «Y CTAHOBKA BBIXOIHOI'O KOA».

Perucrpupyemplii W ycTaHaBIMBAaeMBIH KOIBI MOTYT OBITH B TPSIMOW WM WHBEPCHON KomupoBke. Bribop Tuma
KoaupoBaHus mpoussoanTcs Tymonepom «KOJl», HaxoAsIMMCst B IPaBOM BEPXHEM YTy yCTaHOBKH.

KomoBeie cioBa komepa MOXKHO paccMOTpeTh, momkmrodas Bxox ocuwutorpada k raHesmy KT10 «MH.KOHA», a
KOJIOBBIE CJIOBA JIEKOJIEpa — MPU MOJKII0YeHnH K THe31y KT17.

[Ipumensiemslii B 1a00paTOPHOI YCTaHOBKE KOJEK OCYIIECTBISET HEPAaBHOMEPHOE KBAaHTOBAaHHME YPOBHEH BXOIHOTO
aHAJIOroBOro curHana mo A-zakoHy (1). DTOT 3aKkOH anmpOKCUMHPYETCsl JIMHEHHO-IIOMaHo# ¢yHkimed. B Tenedonun
MIPUMEHSIOT alNPOKCUMAIIHIO TPUHAIATHIO OTPE3KaMH MPSMBIX JIMHUN (CErMEHTaMH).

Ilpyu TakoM KOAMPOBaHMU HU(BPOBOI KOA A KaXJ0ro OTCYeTa COCTOMT U3 3HakoBoro 6urta (1 mpu Ugy > 0 u 0 mpu

Ugy < 0) TpexpaspsiHOro Kojga cermeHra (8 cerMeHTOB) M YeThIpeXpaspsAaHoro koja mara (16 maros) (cM. Tab1.5.2). Koa

CerMEHTa 3a/1aeT HaIpsDKeHHE B HauyalbHOW TOYKE CErMEHTa, a KOJ Ilara — CMeIleHue BHyTpu cermeHTa. Kak mpasuio,
HCTIOJIB3YIOTCS KOIBI C MHBEpCcHel YeTHRIX OuToB. Tak B Ta0m.5.2 u nanee BMecTo koaa cermeHTa 000 ucmonbiyercs ko 101,
Bmecto 001 xox 100 u tak manee. (IlepBbrif 1 TpeTHIl pa3psAbl KOAa CETMEHTA B MOJTHOM HHA(POBOM KOJE - YETHBIE, TaK KaK
TIEePBBII OMT 3HAKOBBIN). AHAJIOTUYHO WHBEPTUPYIOTCA M YETHBIC OWTHI KO/ IIara cMemeHus. J[Js mepBhIX ABYX CETMEHTOB
mar paseH 1,2 MB, ans tpersero 2,4 MB. [l oCTanbHBIX IIATH CETMEHTOB IIIAT YABAMBACTCS MPH MEPEXOJE OT MPEIBIAYIIEro
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CerMEHTa K IOCIEAyHomeMy. TakuM o0pa3oM, pa3pelleHHe BBIXOJHOTO CHUTHAJA MPHUMEPHO MPONOPIMOHAIBHO YPOBHIO
BXOJHOTO CHTHAJIa.

B mpornecce koaupoBaHMsi KBaHTOBAHHOMY CHUTHAlly C aMIUIMTYJHO-UMITYJIbCHOW Monyisiuueir (AMIM) craBurcst B
COOTBETCTBHE JIBOMYHBIA KOJ, KOTOPBIH M Tepelaercs B LUPPOBYIO TEJICKOMMYHUKAIMOHHYIO cucTeMy. B mpocreiiniem
cllyyae B KauecTBE KOJla UCIIOJIb3YeTCss HOMEP YPOBHs KBaHTOBaHUsL. [Ipy 5TOM JuIs MCob3yeMbIX B TesieoHnH 256 ypoBHEH
KBaHTOBaHMsl TpeOyeTcs 8 paspsaHbId ABOMYHBIA KOJX ISl KaXAOTO oTcuera. TakuM oOpasoM, mepenada WHGOpManuu B
OJTHOM LIU(PPOBOM Tee(hOHHOM KaHalle OCYIIECTBIIeTCs co ckopocThio 8Fp = 64 kOut/cexk.

IMpn nexommpoBanmn KM curnana ocymectsisiercsi oopaTHoe mnpeoOpazoBanue koga B AUIM curHan. [{ns storo
MIOCIIE0BATENbHBIN KO/ TpeoOpasyercsi B MapaJuIeNbHBIA W MOCTyNaeT B NHU(POAHAIOroBEIN mpeobpaszoBarens. [Ipu stom
CHTHAJIBI, COOTBETCTBYIOIINE EIMHHUIIAM KOJOBOW IIOCIIEOBATENHLHOCTH CYMMHPYIOTCS (KaXIBIi CO CBOMM BECOM) M Ha
BBIXOZIC BO3HHKACT HMMIIYJIBC C aMIUIMTYIOH Ugp, COOTBETCTBYIOIIEH NpPHHATOMY KoXy. BecoBble Kod(QuIMEeHTH mpn
JIEKOTUPOBAHUN TaKHe e, KaK W MpU KOAWPOBAaHUH. VICXOMHBINH aHAJIOTOBBIM CHUTHAN Uy BhIAeNseTcs 3 AVM curnana c
MIOMOIIBIO (PUIBTPA HU3KUX YaCTOT.

4. TloaroToBKAa K BBITOJIHEHUIO Pa0OTHI

1. TloBTOpUTH TMO KOHCIEKTY JEKIMH U JIUTepaType, PEKOMEHJIOBAHHOW MpernojaBaTeNieM, NPUHIUIBI M METOJbI
KOJHMPOBAHU U IEKOAUPOBAHUS CUTHAJIOB C UMITYJIbCHO-KOH0BOM Moayssueit (MKM), a Taxke XapaKTepUCTHKH KOJIEKOB.

2. V3yuuth CcTpyKTYpy W cocTaB j1abopaTopHOW ycTaHOBKH. OmpenennuTh Ha3HaAueHHE OJIOKOB, OPIaHOB YIPaBICHUS U
HMHAUKATOPOB.

3. [Ipounrath MOPSAOK MpoBeaeHUsT padboTHL. [Ipogymars HEOOXOANMYIO MTOCIIEOBATEIBHOCTD AEHCTBUI, HEOOXOJUMBIX
JUTSL BBITIOJTHEHUS pabOTHI.

4. OTBeTHTH HA BCE NIEPEUNCIICHHBIE B METOANYECKUX YKA3aHUAX K JaHHOW paboTe KOHTPOJIEHBIE BOIIPOCHI.

Hauanvuvie nonooicenus opeanos ynpaeieHus.
JlabopaTopHas yCcTaHOBKA:

Knasumra «BKJL.-CETb» - B monoxenuu «0» («<CETb»).

Pyuka «KOHTPOJIbHBII CUTHAJL. AMIUIUTYIA» - B KpaiiHeM JIBOM TOJI0KEHHUH.

Pyuaka cybmanenun «MICTOUYHUK ITOCTOSHHOI'O HAIIPSDKEHUSA» ¢ nasBanmsimu «I'PYBO» m «TOUHO» - B
KpaiHeM JIEBOM TTOJIOKECHHUH.

Iepexmouarens 11 — B 1€BOM NOJIOKEHNH.

[epexmouarens «KO/» - B monoxxeranu «MHB.», T.e. HHBEpCHBIIH KOZI.
Ocuumiorpad:

Pyuxka nepexmoyuarens «B/JEJL.» - B monoxennn «50mVy» uimm «20mVy.

Pyuxka nepexmovarens « BPEMSI/IEJL» - B monoxenun «0,1 msy.

CHHXpOHM3AIMS — «aBTO» MO KaHary «Y 1».
IludpoBoii BossTMETP (MYIABTUMETD):

[epexmouarens «POJ] PABOTBI» - B monoxxennu «U-» umr «U ——— ».

Pyuka nepexmrouarens «[IPEJJEJI U3SMEPEHU A - B momoxxeHn# —
W3mepurensHbIe MPUOOPHI BKITIOYCHBI.

5. IlopsA10K BBINOJTHEHHUS PAGOThI

Ynpaxuenue 1.
HN3yyenue npeodpa3oBaHus CUTHAJIOB B cucTteme cBsizu ¢ UKM

1.1. Bxmtounts ycranoBky knasumieit « BKJI-CETby. Ilpu 3Tom cTaHeT cBeTUThCS caMa KiiaBHa, HHIUKATOPb! « KM
u «YCTAHOBKA BXOZHOTI'O KOJIA»

1.2. Ha cy6onanenu «MIKM» knomnkoit «PEXKMM» ycTaHOBUTH CKBa)KHOCTH TaKTOBBIX UMITYJIbCOB KOJIEKa U3 MHOKECTBA
1.3. TlopkmiounTh NepBBIH KaHa ocHwuiorpaga K KOHTponbHOM Touke KT10, ycTaHOBHUTH CHHXPOHHU3ALHUIO
ocrmiorpada - «Buytpy», «Y 1y, ycTaHOBUTH pa3BepTKy ocummiorpada B monoxenne 100 Mxc/nen, 4yBCTBHTEIBHOCTH 1 -

2 B/nen v momy4uTh yCTOHYABOE M300paskeHIe KOHTPOIBHOTO CHTHANA, 330af0IIETr0 Mepro TUCKpeTu3anyn 125 MKc.

1.4. C momomipto THOKHMX TEPEMBIYEK TMOJIaTh KOHTPOJBHBIA CHUTHAN ¢ OAHOWMEHHBIX THE37] Ha BXOJ[ IEpeNarolero
¢unprpa (KT1).

1.5. K KOHTpOJLHOW TOYKE KT1' moakmounts Bxox BTOPOr0 KaHaja ocipuuiorpada. YCTaHOBHUTh — aMILIUTYILy
KOHTPOJIBHOI'O CHUTHAja Ha Bxoje mepenaromero ¢uibrpa UBx. = 50MB, 3acHHXpOHH3UpPOBATH CHTHAJI M YCTaHOBHTH



pa3BepTKy TakuM 00pazoM, 9YTOOBI Ha 3KpaHe HAOII0AAJICS OUH MEPHOA KOHTPOIBHOTO CUTHAJA. 3apHCOBATh OCIMILIOTPaMMBI
CHTHAJIOB IIEPBOT0 U BTOPOT0 KAHAJIOB, COOII0/1asi BpEMEHHBIE COOTHOIICHUS

1.6.ITepeximounth BTOpOW KaHan ocuwuiorpada K Beixonay mnepeparomero ¢uistpa (KT3). 3ameputh aMIumrymy
KOHTPOJILHOTO CUTHalla Ha BbIxoae nepenatomero ¢uibtpa (UBBIX.) IpH BceX TpeX MOJOKEHHSX mnepekirouarens [11.
[ony4eHnsle pe3ynbTaThl 3anucars B Taom. 5.1.

Tabmuua 1
AMIIUTYy1a CUTHAJIA Ha BXOZIE [MTonoxxenne AMIIUTY1a CUTHAJIA Ha BBIXOZE
nepenaromero GpuisTpa niepexirogarers [11 nepenaromero pmiprpa UBkIX. (B)
JeBoe
Usx.=50 MB cpenHee
npaBoe

1.7. Hepemroanenb 112 mocTaBuTh B BCPXHCC IMOJIOKCHHUC. HpI/I 9TOM MOJIOKCHHUH MCPCKIIOIATCIIA KOHTpOHLHLII;‘I CHUTHAJI
C BBIXO/JIa Mepeaarouero (1)I/IJ'ILTpa MIOAKIIIOYACTCs Ha BXO KOACpaA.

1.8. Tlepexsrouarens [14 noctaButh B BepxHee nosoxkenue. [Ipu 3ToM 1udpoBoit BEIXO/ KOAEPa MOAKIIIOYAETCS KO BXOIY
JeKozepa.

1.9. Toakmrounts BTOpOH Kanan ocumniorpada k Beixoay jaekonepa (KT7). 3apucoBarTh oCHMIUIOTpaMMbI CHTHAIIOB
IIEPBOrO M BTOPOT0 KaHAJIOB, COOJIO1ast BpEMEHHBIC COOTHOLIECHHUS.

1.10. IlepekarounTh BXOJ BTOPOTo KaHasa ocuuiorpada k Bexoay npuemuoro ¢uistpa (KT2). 3apucosars
OCIIMJUIOTPaMMYy CHUTHajla Ha BBIXOZIe IPUEMHOTo (priibTpa.

Ynpaxnenue 2.

CHsiTHE XapaKTEePUCTHKHU NPeodpa3oBaHus KoJaepa
2.1. VcranoButs mepexmouatens 12 B HmxHee moioxkeHne. C MOMOIIBI0 THOKON MEPEMBIYKH COCIUHHUTH BBIXOJ
HMCTOYHHUKA [IOCTOSIHHOTO HAMPSKEHUSI ¢ KOHTPOJIBHOM TOYKOM KT4'.

2.2. Tlopkirounth K KOHTposbHOM TOuke KT4 mnudposoii BombT™erp. IMoaxmounts ocipuiorpad k ruesmy KT10
«IHauKaTop KoJay.

2.3. Bpamast py4ku peryidpoBKH BBIXOJHOTO HANpsDKEHUS MCTOYHHWKA M KOHTPOJIMPYS BBIXOJHOW KOJ C ITOMOIIBIO
KOHTPOJIHOTO pErucTpa W ocipuiorpada, OnpeaesuTh HadabHYI0 TOYKY XapaKTepHCTHKH, YCTAHOBHB Ha KOHTPOJBHOM
peructpe xox 11010101 wnu 01010101, 3TOT KOA TEOPETUUECKH COOTBETCTBYET HYJIEBOMY YPOBHIO BXOJHOTO HAINPSDKEHHUS.
OnHako Ha MpaKkTHKe, 332 CYET TEXHOJOIMYECKOro pazdpoca mapamMeTpoB MHKPOCXEM, 3TO HANpPsDKEHHWE OTIMYAETCsl OT HYJIS.
N3meputh HanpsbkeHUe Ha Bxoje kojepa (rHe3no KT4) u 3anectu ero B Tabnuiry 5.2.

2.4. TlopkmiounTh NEpBBIH KaHa! ocHwuiorpaga K KoHTponbHOM Touke KT10, ycTaHOBHUTH CHHXpPOHHU3ALUIO
ocumiorpada - «BHyTp.», «Y1», ycTaHOBHTH pa3BepTKy ocuwuiorpada B monoxenue 20 MKC/aen, 4YyBCTBUTEIBHOCTD 10
kaHanaM | - 2 B/men n mony4nTs ycToHIrBOE H300pakKeHNEe KOHTPOIBHOTO CUTHANA, 33/Ial0IIeT0 TEPHO.T AUCKpeTH3anuu 125
MKC.

[oxkmrounTts BTOpOH KaHan ocumiuiorpada k xoHTponbHOU Touke KT7. Pacmonoxxuts m300pakeHne cUTHaja IepBOTO
KaHajla B BEpXHEH 4acTu sKpaHa ocumiuiorpada, a n3o0paxxeHne BTOPOro KaHaia - B HIXKHEH 4acTu dKpaHa. Y 0equThCs, 4TO
CHUTHAJI BTOPOTO KaHajla COOTBETCTBYET COCTOSHUIO Koia Ha KOHTposbHOM peructpe (11010101 unu 01010101), puc. 1.
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2.5. H3meHsis MOCTOSIHHOE HAMpsDKCHHE HA BXOJE KOJAEpa YCTaHOBHTH IOCIEAOBATEIBHO KOMBI, COOTBETCTBYIOIIHE
HayajgaM CETMEHTOB TMepelaTOuHOM XapaKTepPUCTHKH Kojiepa, (DUKCHPYsS 3HAUCHHUs OSTHX HANPSHKEHHHA C MTOMOIIBIO
BOJIbTMETpa. [loydeHHbIe pe3yabTaThl U ocimIorpaMmbl Broporo kanana (NRZ kon) ocimsutorpada 3anectu B Tadnuiry 5.2

Tabmumna 2
Brixoanoit ko komepa Hampspxenune Ha
Homep Kox pKo;( onr;e Kozepa, IHar sryTpH NRZ xon
CErMeHTa 3Hak cermenTa, MB
CErMEHTa mara MB

+7 1 010 1010
1 010 0101

+6 1 011 0101
+5 1 000 0101
+4 1 001 0101
+3 1 110 0101
+2 1 111 0101
+1 1 100 0101
+0 1/0 101 0101
-1 0 100 0101
-2 0 111 0101
-3 0 110 0101
-4 0 001 0101
-5 0 000 0101
-6 0 011 0101
7 0 010 0101
0 010 1010

e IIpumeuanue. B nepBoii u mocneaHeil CTpokax TaOIHIEI 5.2. yKa3aHbl KOIBI MATHAANATOTO MIara. B ocTampHBIX
CTPOKax — KOJIbI HyJIEBOTO IIIara.

2.6. PaccuurtaTh 1Iar BHyTpH CETMEHTOB, pa3ZeiHMB Pa3HOCTh HANpsHKEHHH MEXIy TOYKaMH Hayaja CerMeHTOB Ha 16
(4ucio maroB BHyTPH CETMEHTA).
Hanpumep: xoxy 11000101 cootBercTByeT BXomHoe Hampshkenue 20,1 MB, a xoxy 11110101 cooTBeTcTBYeT BXOIHOE
HanpspxeHue 40,3 MB, cienoBaTenbHO IIar BHYTPU CETMEHTA PAaBEH:!
40,3-20,1
Umar= ——— =1,26 MB
16

PesynbraThl pacyeToB 3aHECTH B Ta0IUILy 5.2.

2.7. ITocTpouTh IEpeaTOYHYIO XapaKTEPUCTHKY 110 Pe3yJIbTaTaM, NOIyuYeHHBIM B pe3yibTaTe u3Mepenuil. CpaBHUTH e€ ¢
pacueTHOI.

Ynupaxxuenue 3.

CHsATHE XapaKTEePUCTUKH NPeodpa3oBaHus JIeKo1epa

3.1. Bkarouuts ycranoBky kiasuiieil «BKJI-CETby. [Ipu 3ToM cTaHeT CBETHThCS cama KiaBuiia, HHIukatopbl « TKM»
u «YCTAHOBKA BXOZHOI'O KOJIA»

3.2. Ycranosurs nepeximtoyarenu [13 u 14 B HmkHee nonoxenue. [ToakarouuTs 1udpoOBOH BOIBTMETP K KOHTPOJIBHOU
touke KT6.

3.3. lnst ynoOGcTBa HaOMIOAEHHUS KOMOBBIX CIIOB ycTaHOBHTh KHOMKOH «PEXXUM» cybmanemn «MKM» nauGonblryro
JUINTETBHOCTh KOJIOBBIX mMITyibcoB. OHa Oyzer B TOM ciydae, koraa Ha mHaukarope «MIKM» Oyzner BbIcBeUHMBATHCS
udpa «8».

3.4. TonmkmiounTe TepBHI KaHam ocmwuiorpadga k koHTpomsHOH Touke KT10, yCTaHOBHTH CHHXPOHH3ALIUIO
ocummiorpada - «Buemm», «Y1», ycTaHOBUTH pa3BepTKy ocuuiuiorpada B IMOJOKEHHE 2 MKC/Ied, <yBCTBHUTEIBHOCTH IO
kaHanam 1-2 B/nen u mony4yuTts ycToH4MBOE N300pakeHHe KOHTPOJILHOTO CHIHANA, 33/Ial0IEero MepHoa JUcKpeTusauuu 125
MKC.

IoakmrounTh BTOPOH KaHaia ociuniorpada k KouTposasHOH Touke KT13. C mOMOIIBI0 KHOMOYHBIX MEPEKIOYaTeICH
YCTAaHOBKH BXOJHOr0 Koja ycraHoBuTh koa 11010101 wmu 01010101, Pacnonoxuth n3o0paxkeHHe CUrHajIa MepBOro KaHaia B
BEpXHEl yacTh dKkpaHa ocumiorpada, a u300pakeHne BTOPOrO KaHaila - B HW)KHEHW 4acTH dKpaHa. Y OSIUTHCS, YTO CHUTHAI
BTOPOT'O KaHajla COOTBETCTBYET COCTOSHHIO KoJia Ha KOoHTposibHOM peructpe (11010101 nm 01010101), puc.2.
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Tab6muma 3
Brixoanoit ko kogepa Hampspxenune Ha
Homep Kon pKoz[ smxoz[e IHar sryTpu NRZ xox
CErMeHTa 3Hak cermenTa, MB
CETMEHTA mrara nekonepa, MB

+7 1 010 1010
1 010 0101

+6 1 011 0101
+5 1 000 0101
+4 1 001 0101
+3 1 110 0101
+2 1 111 0101
+1 1 100 0101
+0 1/0 101 0101
-1 0 100 0101
-2 0 111 0101
-3 0 110 0101
-4 0 001 0101
-5 0 000 0101
-6 0 011 0101
7 0 010 0101
0 010 1010

3.5. C nomoIipo KHOMOYHBIX TepeKitouaTeseld yCTAaHOBKH BXOJHOTO KOZa YCTaHOBHUTD IOCJIEOBATENbHO 33JaHHbIE B
tabmuie 5.3. kKoapl, GPUKCUPYs HANPSOHKCHHS, COOTBETCTBYIOIINE STUM KojaaM Ha Bbixojae nekoxaepa (KT6). Ilpocienurs mo
9KpaHy NPaBHIBHOCTh YCTAHOBJICHHBIX KOJIOB.

3amMepeHHbIe 3HaYCHUs HANpsDKeHU 1 ocuiuiorpamMbel NRZ koza 3anecTtn B Tabnuiy 3.

3.6. Paccumrarh mar BHyTpH CETMEHTOB aHAJIIOTHYHO 11.2.6. PacueTHble qaHHbIC 3aHECTH B TaOmuUIy 5.3.

3.7. TocTponTh MepenaToYHyI0 XapaKTEPUCTHKY MO pe3ysibTaTaMm, MMoJy9YeHHBIM B Iporiecce u3MepeHuit. CpaBHUTH €€ ¢
pacyeTHOM.

3.8. BBIKIIOYUTE 1a00PATOPHBIN CTEH H U3MEPUTEIILHEIE TPUOOPBI. Pe3ybTaThl MOKa3aTh NPETOaaBaTelIo.

6. Conep:kanmne oTyeTa

B oTueTe HEOOXOIUMO IPUBECTH:

- 11eJ1b PaboTHI;

- CTPYKTYPHYIO CXeMy J1abOpaTOpHOW YCTAHOBKM, OTMETHB Ha HeW KOHTPOJIbHBIE TOYKH, B KOTOPBIX CHUMAJIHCH
OCIMJUIOTPAMMBI;

- BCE CHSTBHIE OCHMJIJIOIPaMMBbl, PACHOJIOKEHHbIE TaKUM 00pa3oM, YTOObI Ha HHMX OBUIM OTMEHYEHHI BCE HEOOXOIMMBIE
BPEMEHHBIE COOTHOILICHHUSI MEXTy UCCIIEyEeMbIMH CUTHAIAMH;

- 3aIlOJIHEHHYIO Tabnuiy 1. ¢ pe3yabpTaTaMu HCCIIeI0BaHuUs Mepeaaroiiero GpuibsTpa;

- 3aIl0JIHEHHBIE Ta0MHIB! 2. ¥ 3. XapaKTepUCTHK IIPpeoO0pa3oBaHMs KoJepa 1 JIeKoepa;

- rpaduKy XapaKTepHCTUK NpeoOpa3oBaHus, HOCTPOCHHBIE B COOTBETCTBHU C TaHHBIMH Tabmuim 2. ¥ 3. B OJHHAKOBBIX
MacIiTadax ¢ pe3yjbTaTaMy MPeBapUTEIILHOIO PacieTa;

- BBIBOJIBI IO padoTe.

7. KoHTpOJIbHBIE BONPOCHI



1. Yro Takoe MMIYIbCHO-KOAOBAS MOMYJIALIUS?

2. KakoBa THIOBas IMOCIEROBATENBHOCTh ONEpaluii IpH IpeoOpa3OBaHMM AaHAJIOrOBOIO CHTHala B LU(POBOIl ¢
UMITYJIbCHO-KOIOBOH MOTyJIsIIUeit?

3. Kak npoussoaurcs npeobpazoanue curnaia ¢ KM B aHanoroBeiii curaan?

4. W3 kakux cooOpaskeHni BEIOUpaeTCs YacToTa AUCKPETH3aLnum?

5. Yro Takoe KBaHTOBaHWE CUTHaja?

6. Yro Takoe mrym kBaHTOBaHUsI? KakoBbI NPUYMHBI BOSHUKHOBEHHS [IIyMa KBAaHTOBAHM?

7. Kak yMeHbIINTH ypOBEHb IIIyMOB KBaHTOBAHUS ITPH YMEPEHHOM YHCIIE YPOBHEH KBAaHTOBAHMS?

8. Kakoe kBaHTOBaHHUE Ha3bIBAIOT PABHOMEPHBIM?

9. KakoBa 3aBHCHMOCTh MEXIYy YPOBHSIMH BXOJHOTO M BBIXOJZHOTO HANpsDKEHHS Kozepa Npu A-3aKOHE CHKaTHs
(xoMmanAUpOBaHYIS)?

10. KakoBbl 0COOSHHOCTH CXKaTHsI IPH KBAHTOBAHUH MO A-3aKOHY?

11. W3 Kakux 3JeMEHTOB COCTOUT HMHU(POBOIT KO MPH JTMHEHHO-IIOMaHOW alIIPOKCUMAITIH 3aKOHA CKATHSA?

12. Yewm ornnvaeTcs MpUMEHIEMBIH B J1a00OpaTOPHON YCTaHOBKE MHBEPCHBIH KO/ OT MPSMOro?

13. KakoBa CBs3b MEX/y YHCIOM YPOBHEH KBAaHTOBAHHS U CKOPOCTHIO epeaadyn nHpopManuu B 1iudpoBoM TeraehoHHOM
KaHaie?

14. Kax npousBoautcs npeobpazopanue KM curnana B curaan ¢ AUM?

15. Kaxkue criocoObl MOIYIISIMK IPUMEHSIOT B KOIEKaX, KpOME TOro, UYTO IIPMMEHEH B JabopaTopHoi ycTaHoBke? KakoBa
nx 3QPEeKTUBHOCTH?

Jlabopamopnasa pavoma Ne 2. « INCKPETU3AILIUSA HEITPEPBIBHBIX CUT'HAJIOB BO

BPEMEHMU (Teopema KoTejibHHKOBA)»

1. Ileas padoTbl

HCCJ’IGI{OB&HHC MpoHeCcCOB AUCKPETU3AINU U BOCCTAHOBJICHUS HCIIPCPBIBHBIX CUTHAJIOB.

2. KpaTKaﬂ XapaKTEPUCTUKA UCCIIEAYEMbBIX 1eneil 1 CHrHAJIOB

Hccnenyemoe ycrpoiictBo pasmemieHo Ha cMmeHHOM Oiioke TEOPEMA KOTEJIBHUKOBA wu npencrasisieT co0oit
JUCKpeTH3aTop (0003HAUCHHBIH Ha MakKeTe Kak MepeMHOKUTEIh CUTHAIOB) M HA0Op W3 TpeX (PiIbTpoB - BOCCTAHOBUTENEH ¢
pasHbBIMH 4YacToTamu cpe3a. VICTOUHHKHM HCCIEAyeMbIX CHTHANOB — S;, S; u Sz Haxomsarces B Onoke MCTOUYHUKU
CUT'HAJIOB, a camu CHUTHANBI MPEACTABISAIOT COOOW CyMMBI TapMOHHK ¢ dacToTamu 2, 4 n Ok['m. (IIpm HEeoOxomumocTn
HCCIIEAYEMBIH CHTHAI MOXET OBITh YCIOXXKHEH OOaBIICHHEM eIle OJHOTO TapMOHHYECKOrO CHTHaja ¢ 4acTtotoil IkImm c

noMomp CyMMaTOpa CTEHIA).
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Juckperusarop

Uqg bommmeee O— %_O

fy, 3 6 12 16 24 48
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Puc. 1.

Iuckperusarop, Gopmupyromuii  orcuersl  S(KAt) HempepsiBHOTO curHama S(t), BBIIONHIET (GYHKIHIO
NEPEMHOXKHUTENST 3TOTO CHIHANA HAa KOPOTKHE HMITYJIBCH HAIlPSDKEHHs AUCKpeTnsauuu (uauckp). B maHHOM ciydae
JMCKPETH3aTOP BBIMOJIHEH 110 CXEMEe aHaJOrOBOr0 KOMMYTATOpa, MPOIYCKAMOIIEr0 BXOAHOW curHai S(t) Ha BBIXOJ B TEUCHHE
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KOPOTKOTO BPEMEHH CYLIECTBOBAHMS HMITYJIbCOB AWUCKPETH3alMH. BpeMEHHONW HHTEpBal MEXOY COCEOHHMH OTCUETaMH
JMCKpeTH3upoBanHoTO curHaima S(KAt) 3aBUCHT OT BHIOOPA YaCTOTHI AUCKPETU3AINH fy:
At=1/ fd.

OTa yacToTa MOXKET U3MEHSTHCS IUCKPETHO NMPH HAXKAaTUU KHOMKH {1, Tpy 3TOM BBIOpaHHOE 3HAYEHUE 3TON 4aCTOTHI
naannupyercs ceeroguonom  (f5=3,6,12,16,24 u 48 xI'm). Bece ymomsHyTBIE BBINIE YacTOTHI (JaCTOTHI JUCKPETH3AIHUN U
YaCTOThl I'APMOHMK HCCIEAYEMBIX CHUTHAJIOB) JXECTKO CHHXPOHHM3MPOBAHbI, YTO YNpOLIaeT HaOJIOJEHHE MpPOLECCOB Ha
ocumiorpade.

B kauectBe (HIBTPOB - BOCCTaHOBUTEJEH HCHONB3yrOTCs Tpu akTHBHBIX ®HY uerBeproro mopsaka c
yactotamu cpesa 3, 6 u 12 k['m. Jns CHATHS UMITyJIBCHBIX XapaKTEPUCTUK (PHUIBTPOB HCIIONIB3YETCs T€HEPaTOp KOPOTKUX
umIybcoB "d - pynkimid" (raesna 6(t) B 6moke MCTOUHUKU CUT'HAJIOB).

B cootBercTBUE ¢ Teopemoii KoTenpHHKOBA OTCUETHI, CIEAyIOINE Yepe3 HHTepBansl Bpemenu At=1/2F, rme F, -
BEPXHSS YacTOTa CUTHaJla, MOTYT OBITh PeoOpa3oBaHbl B MCXOAHBIH CHUTHAJ ITOCJIe MPOXOXKIeHUs yepe3 uneansueii @HY c
qactoToit cpesa Fg, = F,. B pabore ncnonesytorcsa peansuele ®HY ¢ pocraroyno xpyTeimMu cnagamu AUX mocie yacToTsl
cpe3a. [losToMy Ha mpakTHKe BHIOMparOT At HECKOJbKO MEHbIIE (a2 MHOT/Ia U B HECKOJIBKO pa3 MEHbIIe), YeM TpeOyercsl B
teopeme KotenpHukoBa ¢ TeMm, utoObl peanbHbli @HY ¢ AUX TpanenueBnaHoi (HOpMBI TO3BOJSUT BBIAEIHTH CIIEKTP
HCXOJHOTO CHTHajJa M3 CHEKTpa JAWCKPETH3WPOBAHHOTO CUTHAJIA, YTO TapaHTUPYET OTCYTCTBHE MCKaKEHWH IpU 0OpaTHOM
IIpeoOpa30BaHUK (BOCCTAHOBJICHNH) CHUTHAIA.

B kauecTBe M3MEPUTENBHBIX NPUOOPOB HCHONb3yloTcs OCHEIIIorpad W wm3MmepurenbHas miata [1K,

paboraroiasi B pexXuMe aHaJIM3aTopa CIEKTPa.

3. JlabopaTopHoe 3a1aHue

1. TIpousBecTd TUCKPETU3AIMIO OJHOTO U3 CIOKHBIX CUTHAIOB (S, S, min S3).

2. MHccremoBatrh CEKTPBI HCXOHOTO M TUCKPETH3UPOBAHHOTO CUTHAJIOB.

3. HccremoBars 4acTOTHBIC H UMITYJIBCHBIC XaPAKTEPUCTUKU (PIITBTPOB — BOCCTAHOBHUTEIICH.
4. HWccnenoBath MpoIeCcC BOCCTAHOBIICHUS TUCKPETU3UPOBAHHBIX CHTHAJIOB.

SN

. [lopsiioK BBINOJIHEHHSI PadOTHI

Ynpaxnenue 1.
JAuckperusanusi CHrHaJIA.

1.1 CoOpaTb cxemMy yCTaHOBKH COTJIACHO pucC.1

1.2. BkirounTh 1a00paTOpHBI CTEHT, KOMIIBIOTEP U OCHMIUIOrpad, MPOBECTH HACTPOMKY anmapaTyphl.

. Ha 1K 3anyctup npunoxxenne «Bordoy». Ha nanenu ynpasnenus: «Bordo» caenars cieayromue yCTaHOBKH:
- Ha Biagke «PexuM u3MepeHus» yCTaHOBHTh pexuMm «Crektp», B Ookce «bpicTpoe mnpeoOpazoBanne Dypber
ycraHoBUTh CriekTp- «Absy, Uncno orcueroB — 16384;
- Ha BKJIanke «PassepTka»: Bpems/[denenne — 10.0 mc;
- Ha BKJIanke «Ycumutensy Bonet//lenenne — 1.0 B, [Ipobank — 1 : 1.

YcraBuTh pexxuMbl ocuwniorpada:

- cuHXpoHu3anus: «Kaymr.», «+»;
- pa3Beptka: Bpems/Jlen. — 50 Mkc;
- yyBCTBUTENbHOCTE: Bonbt//len.- 0.5
Bxoa «X» ocummnorpaga coeaunuth ¢ rae3nom C1 B 6noke MCTOUYHUKU CUTHAJIOB, 3T0 obecnieuur ycTOHUMBYIO
CHHXpOHM3a1MI0 ocuuiuiorpada B Ipolecce N3MEpeHHH.

1.3. BeiOpath oiuH U3 Tpex cUrHajioB (Hamnpumep, S;) B 61oke MCTOUYHUKU CUT'HAJIOB u nonats ero Ha BX0.
auckperusaropa. K 3Toi xe Touke HOAKIIOUUTH BXOJ ocHuiIorpada, nolyduTh ycToHuNBOe H300paskeHHe OAHOTr0 Nepruoa
HETIPEepBIBHOTO CUTHAJIA 1, COOJII01asi BPEeMEHHOW MaciiTal, 3apucoBaTh OCHIIUIOTPaMMy CHUTHaJIa Ha puc.3.

1.4. TTonKITFOYUTE KO BXOJly AUCKPETH3AaTOPA CIIEKTPOAHAIN3ATOP, MOIYYNTh CIIEKTP CHTHAJIA M ONPEEIINTh €0 BEPXHIOI0
gactory (F,). Cobiromast MacmiTab 1mo 9actore, IepeHecT! CIeKTPOrpaMMy Ha PrC.3, pacloiokKB €ro CIpaBa oT
OCLIMJIOrPAMMBI.

1.5. TogkmounTh K KOHTPONBHOM TOuke Uy CIeKTpoaHanW3aTop, YCTAHOBUB HA MAHEIHW YIPABICHHS  MapameTp
Bpewms//lenenne paBHbiM 0.5 Mc. YUWTBIBas, YTO 3HAYEHHS 4YacTOT AWCKpeTn3auuu (f;), ykazaHHBIE HA CMEHHOM OJIOKe,
ABJISIFOTCSI OPUCHTUPOBOYHBIMH, TIPOBECTU CIIEKTPaJIbHBIN aHanmu3 curHanos Uy (rHe3go moxa mepemHoxwutenem). Onpenenus
YaCTOTHI IIEPBBIX FAPMOHUK 3TUX CUT'HANOB Ipu ycraHoBke f,=3,6,12 u 16 k[ 1|, BHECTH yTOYHEHHbIE 3HaUeHUs1 B Tabiuiy 1.

Tabmnma 1
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YTOUYHEHHBIC YaCTOTHI MucKpeTr3armu (fy).
O0o3HaueHne Ha OJIOKE k[ 3 6 12 16 24 48
H3MepeHHble BETUYNHBI Kl'1g

1.6. PaccuuraTs TpeOyeMylo 4acTOTy JUCKpeTH3auny fq 1 ycTaHOBUTH ee Ha MakeTe KHOMKo# " fy".

1.7. MoaxmounTh K KOHTpOJbHOU Touke Uy ocrmutorpad u, cobmronas BpeMeHHOH Maciitad, 3apucoBaTh OCHHILIOTPaMMY
CHTHAJIa IUCKpeTH3alun Ha pruc3. Ha prcyHke cripaBa IOMECTHTh CIIEKTPOrpaMMy 3TOTO CHTHAIA.

1.6. ITocnenoBaTenbHO MOAKIIOYAS OCIMILIOrpad M CIEKTPOAHAIN3aTOpP K BBIXOMY IMCKPETH3aTOpa, HAOIIOAATh BBIXOIHOM
IHcKpeTn3upoBanHblid curHan S(KAt) curaan u ero cnektp. OCIMUIOrpaMMy CHIHAJIA U €T0 CIIEKTP MepeHecTH Ha puc3.

1.7. Ilepexirouasi KHOMKOM 4acToTy muckperusamuu f, Ha 1-2 mara Beimie W HIDKE BBIOpaHHOTO 3Ha4YeHHs f,, HaOMIOMATH
HW3MEHEHUs B OCLMIIOrpaMMax M CIIEKTpax Ha BBIXOZE AUcKperuzaTopa. Hambosee xapakrepHble ciydadn 3aMKCHPOBATH B
oTderTe.

Ynpaxnenue 2.

HccaenoBanue puibTpoB.

C nensio BeIOOpa Hammydmero n3 tpex ®HY B kadectBe (pmibTpa — BOCCTAaHOBHTENS HEOOXOIUMO ONPEAEIUTH
4acToTy cpe3a Kaxkmoro m3 HuX mo AUX mmbo mo mMmynmscHO#M Xapaktepuctuke g(t). Kpome toro, AUX ¢uisTpoB
HeoOXoaMMa ISl Tociexyromedl Koppekuumu f;,, a uMmmyiabcHas peakuust g(t) HyXHa [UII OOBSACHEHHS Iporecca
BOCCTAHOBJICHUSI CUTHANIA.

2.1. Casatue AUX ¢uibTpa MpoOBOAMTHCS IYTEM I0OJIa4M HA €ro BXOJ FapMOHHMYECKOro CHTHaja ¢ HampsbkeHuem 1B u c
yactotoi 1kl or BcTpoeHHoro renepatopa B Omoke UCTOUHUKM CUTHAJIOB. K Beixony ¢uibTpa MOIKIIOYHTH
BCTPOEHHBIN IIU(PPOBOIl BOIBTMETP MEPEMEHHOTO HanpsbkeHus. [IaBHO yBenMuMBas 4acTOTy I'eHepaTopa, CHATh YacTOTHYIO
xapakrepuctiky Uppyx=¢(f) ¢ marom 1-2xI'1 Tak, 4065 3aduKcHpoBath yactoTy cpesa Fe, Ha koTopoii Upyy okaxercs BY2
pa3 MeHsbIle, yeM Ha yactoTe lk['m, a Takke wactorel, Ha KOTOPBIX Uppx yMenbmmtcs go 0,1 u 0,05 ot Upgpx(1k['m).
[octponts Ha omHOM Tpaduke (puc.4) AUX Tpex QHUIBTPOB M OTMETHTh Ha HUX YTOUYHEHHBIC 3HAUCHHUS 4acTOT cpesa Fc.
BriOpaTh my4rmii pruitbTp — BOCCTaHOBUTEINb ISl HCCIIEyEMOTO CUTHaIa.

2.2. Cusitne uMnysbeHOM peaknnu @HY npowsBoauTes myTeM 1Mojadu Ha BXOA (QWIIbTpa KOPOTKHX MMITYJBCOB (OT TrHe3na
«(t)» 6moka «MCTOUYHUKU»). OcummiorpaMma BBIXOJAHOIO CHTHANA OydeT COOTBETCTBOBATH HMITYJIbCHOW pEaKIMU
¢unsTpa g(t). 3apucoBaTh (puc.5)ocumiorpaMmsl g(t) s Tpex GUILTPOB, GUKCHPYS Ha HUX 3HAYCHUS «HYJeW» (puc.2) mo
IIKale Ha SKpaHe ociuuiorpada ¢ yderoM MacmTaba passepTkn (Mkc/men). Ompegenus At wis xaxaoro ®HU, Haxommm
4acTOTHI cpe3a 1o (opmyire:

FC =1/(2 At).

2.3. Tlo pesynbraram u3mepeHuil B myHKTax 2.1 mimm 2.2 BeIOpaTh (WIbTp, Hanbosiee NMPHUTOAHBIA JUIT BOCCTAHOBIICHUS
JUCKPETU3UPOBAHHOIO CUTHAA.

git) 4

£
v

w

Ynpaxuenue 3.

BoccTanoBsienne AUCKPETU3UPOBAHHOI'0 CUTHAJIA.
3.1.ComocraBnsisi CIEKTpPbI, CHAThIE MO M.1.6 C YacCTOTHOM XapaKTEPHCTHKOH BBIOPaHHOTO (GWILTPa - BOCCTAHOBHTEIS,
CKOPPEKTHPOBATh YacTOTY JAWCKPETH3allMM, YBEIWYMB ee Ha | - 2 mara OT pacyeTHOrO 3HAUYEHUSI C TEM, YTOOBI CHEKTP
HCXOJHOTO CHrHaja S(t) MOKHO OBUIO BBIJENUTH M3 CHEKTpa JUCKPETH3MPOBAHHOTO CHUTHaja C ITOMOIIbIO BBIOPAHHOTO
peansHoro ®HY.

3.2. CoeqMHUTH BBIXOJ AUCKPETHU3aTOpa co BXoaoM BeiOpanHoro ®HY, ycraHOBHTE Ha MakeTe YTOYHEHHOE B 11.3.1. 3HaUeHHe
f,. Hoxxrouas mocienoBaTeIbHO BXO OCHILIOrpada Ko BXOIy AMCKPETH3aTopa, a 3aTeM — K Bhixoxy ®HUY, 3adukcuposath
B OTYETE OCHIIIIOIPAMMBI HCXOIHOTO W BOCCTAHOBJICHHOTO CUTHAIA (pHC.6).
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3.3. M3mensiss yactory Aumckperu3anuu Ha 1 - 2 mara OT CKOPPEKTUPOBAaHHOro 3HaueHusi f,, 3adukcupoBars Hauboiee
XapaKTCPHBIC OCHUJIJIOIrpaMMbl BOCCTAHOBJICHHBIX CUTHAJIOB. B oTuete MPUBECTHU 3aKIIFOUYCHUEC O TOM, JOITYCTHUMO JIU USMCHSATH
HHTEPBAJI MEXIY OTCUECTAMH JUCKPETH3UPOBAHHOTO CUTHANA S(AL).

3.4. YcTaHOBUB IpEXXHEE 3HAYCHHUE fﬂ', 3aMeHHUTh BeIOpanHed @HY Ha nmpyroii, a 3atemM U Ha TpeTHH QHUIBTP, GUKCHPYS B
OTUYETE OCLUILIOrPaMMbl BOCCTAHOBJICHHBIX CUTHAJIOB C yKa3anueM Fe OHY.

3.5. Coenunure BXOJ AUCKPETH3aTOPa C MCTOYHUKOM IEPHOJIUYECKOH MOCIIEe0BATEIBHOCTH MPSIMOYTOIBHBIX UMITYJIECOB, B
kagecTBe KoToporo ucnoindyercss KOJEP-1. Ycranosute Tymbaepamu KOJEPA-1 nr00yro KOMOMHAIMIO U3 OZHOW €IMHHIIBI
n yetbipex Hynel. [Ipu stom Ha Beixone KOJAEPA-1 dopMupyroTcsi mpsMOyrobHbIE HMITYJIbCHI JTHTENBHOCTHIO 450 MKC ©
mepuonom 7650 mxc. IlpoBens aHamm3 criekTpa 3TOTO CHTHANa, BeIOepUTe f; W QWIBTP BOoCcCTaHOBUTENb. 3adUKCHUpPYITE
OCIIMJUIOTPAMMBI ¥ CIIEKTPBI BXOJHOTO, TUCKPETU3NPOBAHHOTO ¥ BOCCTAHOBJIIEHHOTO CHT'HAJIOB.

5. [Mopsinok opopmiieHUs OTUYETA

OT4eT TOoIDKEH COlep)KaTh CIEAYIOLINE CBEJCHHS.

@OyHKINOHABHYIO CXEMY YCTaHOBKH.

OcumiiorpaMmel, CIIEKTPhI U XapaKTEPUCTHKN (QUIBTPOB IO BCEM ITYHKTaM 3aJlaHusl.
BriBonel o myHkram 3.3 u 3.5.

6. KoHTpoJIbHBIE BONIPOCHI

1. KakoB npakTHYeCKHil CMBICT B JUCKPETH3ANNH aHAJIOTOBBIX CHT'HAIOB?
2. Cdopmymupyiite Teopemy KorenpHnkosa.
3. Ilpm xakux ycnoBusx Teopema KoTenpHHMKOBa rapaHTHpyeT IBOWHOE IpeoOpa30BaHHE CHIHANOB (AMCKPETH3ALMS U
BOCCTaHOBJIEHHUE) 0€3 NCKAKECHHI?
MoryT 11 OBITh JUCKPETU3UPOBAHBI M 3aTEM BOCCTAHOBJICHBI HMITYJIECHI IPSIMOYTOJIBHOM (hOpPMBI?
KaxoB anroputm BOCCTaHOBJIEHUS JUCKPETU3UPOBAHHOTO CUTHaNAa?
KaxoBa poinb paga KotenpHIKOBa B 00BSICHEHHH IIPOIlecca BOCCTAHOBJIGHHUS CUTHaa?
Kakyro ¢yskuro Beimonuser @HY?
C xako# nenbio B paboTe NCCIe0BAINCH CIIEKTPHI HCXOJHOTO U TUCKPETU3UPOBAHHOTO CUTHAJIOB?
MOo>KHO T IPOU3BOJIBHO YBEIUYMBATh WK YMEHBIIATh At Mexay oTcueramu? K uemy 310 MokeT npuBecTu?
0. B yem otnmuue uaeanbHOro u peaapbaoro ®HY?
11. C yewm cBsi3aHa HEOOXOUMOCTh KOPPEKTUPOBATh 3HAUECHHE YACTOTHI AUCKPETH3AINH?
12. Kak BrI npezcrasisiere cebe mpoliiecc TUCKPETU3alMu aHajaoroporo curuana? Kakue ¢pyHKIMOHANBHBIE Y3JIbI IS 9TOTO
HEOOXOAUMBI?
13. Bce 11 aHANOTOBBIE CUTHAIIBI MOTYT OBITH:
® MCKPETH3HPOBAHBI BO BPEMEHH;
® BOCCTAHOBJICHBI IOCIIE JUCKPETH3ALNH.
14. Ha3oBuTe NpUYMHBI, BEI3BIBAIOIINE UCKAKEHUS TP BOCCTAHOBJICHUHN JTUCKPETU3NPOBAHHBIX CHTHAIIOB.

BR©O©oo~NoOM

Jabopamopnas pasoma Ne3. «ACCJIEJOBAHUE CUCTEMBI CBS3U C AMIIJIMTYTHO -
UMITYJIbCHOM MOIYJJISIIUE»

1 Hean padoThl

1. 3yunTs nponiece GyHKIIMOHUPOBAHUS W OCBOUTH YIIPaBJIEHHE JJAOOPATOPHOH YCTaHOBKOM.

2. CdopmupoBaTh 3aJlaHHOE MHOXKECTBO CHTHAJIOB C aMIUIMTYAHO-UMITyJIbCHOW Monyisinued (AMM), M3yuuts ux
0COOCHHOCTH M OTIPEJICITUTD ITAPAMETPBHI.

3. Iloxay4nTs M UCCIIEAOBATh TPYIIIOBON CHTHAI M3 CUTHAJIOB ¢ AVIM, nprMeHssl BpeMEHHOE pa3/ielicHre KaHaJoB.

4. TIpoxoHTpONHpOBaTh Mporecc pasneneHus curHaioB ¢ AVM B mpueMHOH dacTh ycTaHOBKH. OIEHHTH KadyecTBO
paszeneHus.

5. OueHHTh Ka4€CTBO BOCCTAHOBJICHHS IIEPEIaBAEMbIX CUI'HAJIOB C TIOMOILbIO (PHUIBTPOB HU3KUX YACTOT.

2. IlpumensieMble MPUOOPHI H 060PY/A0BAHNE

1. JlabopaTtopras ycranoBka «/3y4eHue MpHHIMIIOB BpeMeHHOTo pasaeneHus kananoB (LICK-1)» - 1 m.
2. Ocuwmtorpad, ofHOKaHaIbHBINA — | 1T.
3. KoaxkcuanbHblii kabenb ¢ qyms 6aiioneTHbIMU pazbemMamu BNC Ha konnax — 1 .
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KoakcuanpHslit kabenb ¢ oqHIM 6aOHETHBIM Pa3beMOM H C IByMsI IITEKEPaMH Ha JPYTroM KOHIE — | mT.
CoeauHATENBHBIC IPOBOAA - 6 TIT.

o &

3. Onucanue J1aGOpaTOPHON YCTAHOBKHU

JlabopaTtopHast ycraHoBKa «l3yueHne mNpHHIUIOB BpeMmeHHoro pasgencHus kaHanoB» (LICK-1) BemmomHeHa B
HACTONBHOM BapuaHTe. OHa paccuMTaHa Ha MUTaHUE OT CETH nepeMeHHoro toka 220 B, 50 I'n.

Ha nuueBoii naHeny yCTaHOBKU pa3MELCHBI:

- CTPYKTypHasl CXeMa YeThIpEXKaHAIbHON JIMHUH CBSI3U C BPEMEHHBIM Pa3/IC/ICHUEM KaHAJIOB;

- cyb6manens «KKOHTPOJIBHBIE CUT'HAJIbI»;

- cybmanens «BX. OCUJIOT'PADAY;

- cy6nanens «YCTPOMCTBO VIIPABJIEHU SI».

VYcraHoBka Bkmoudaetcs B ceTh kKiasuiei « BKJI-CETb» pacnosnoxeHHOM B IpaBOM HIDKHEM YIJIy MakeTa.

Ha ctpykTypHOIl cXxeme BbIAeNeHbI Nepeaaronas 4acTh, JIMHUS CBSI3U U IpUeMHas 4acTh. [lepenaromas yacTb COCTOUT U3
YeThIpeX KIo4el, YeThpeX KojAepoB KaHaioB W MynbTHiniekcopa MUX. K nuHun cBS3M MOXKET MOAKIIOUATHCS T'€HEpaTop
myMma I'lll. YpoBeHb BBIXOJHOTO CHUTHANa 3TOro reHeparopa perynupyercsa pyukoil « YPOBEHDB IIIYMA». Kpome Toro, B
JVHUIO CBSA3M BKIIIOYAETCS COOTBETCTBYIOIIMM TyMOJlepoM ToporoBoe ycTpoiictBo YP. Ha mpuemHoi cTopoHe MMeroTcs
nemynstuuiekcop DMUX, nexoneps! u ¢pubTpsr kaHanoB. Ha cxeme BbIeNeHB KOHTPOJBHBIE THE3/a JUIS TOAKIIOUCHHUS
ocruorpaga 1 Mpou3BOACTBA HEOOXOAUMBIX COSTNHEHHUH.

C rue3n cybnanenn «KOHTPOJIbHBIE CUT'HAJIBI» cHuMaroTcs Tpu pa3TUYHBIX 1O (OpMe CHTHAja, KOTOPHIE IOoCIe
aAMIUTUTYAHO-UMITYyIIbCHON Moxymannu (AVM) wim ummyiscHO-KomoBod moxayiiun (MKM) momatorcss B OOIIyIO JIMHHUIO
CBSI3U.

Ha cy6nanemu «BX. OCHHUJIJIOI'PA®DA» pa3melieHbl KHONKH YIPaBIEHHS BPEMEHHBIMH METKaMH W OailOHETHbIE
rae3na | u |l oyt momaum 3THX METOK Ha BXOJIBI OCIIMILIOrpada.

Cy6nanens «YCTPOMCTBO VIIPABJIEHMS» CONEpXHT KHONKM YNpaBieHMs M MHIMKATOphl. Ha Heil mMeroTcs
TymoO1ep «32 I'm» - «2I'» 1 BeIOOpa OJJHOM M3 ABYX YacTOT CJEJOBAHUS MMITYJIECOB, YIIPABISIONMX MYJIBTUILIEKCOPOM U
JeMYJIbTUILIEKCOPOM.

[Ipu mepexmoueHnn TymOnepa B moioxeHne «2Im» wmammkaropsr mpubopoB MUX m DMUX cBetmBimmecs paHee
HETIPEPBIBHO, HAUYMHAIOT TEPHOJMYECKH IEPEKIIoUaThes, YKa3blBas, KakoW M3 KaHAJIOB BKIIOYEH [UI Ka)KAOTO WHTEpBaia
BpeMeHu. [Ipu atom unaukatopst A0, Al, u B0, B1 yka3biBatoT JBOMYHBIN KOJ HOMEpA BKIIOUEHHOTO KaHaa.

YcTpoiicTBO yIpaBieHHs MyNbTHIUIEKCOPAMU MOXKET OBbITh B ILHUKJINYECKOM PEKHUME WIM PEXHUME IMPOTrPaMMHOTIO
ynpaBieHus. Bpibop pexuma mnpomsBomutcs TymoOmepom «LUUKJI»-«[IPOTPAM». B mukimdeckoM pexuMme BXOIBI
MYJBTUILIEKCOPA M JEMYJIbTUILIEKCOPA TEPEKITIOYA0TCsl CHHXPOHHO W CHH(a3HO, B €CTeCTBEHHOM mopsiake. [Ipu stom B
000 MOMEHT BPEMEHH OKa3bIBAIOTCS CBSI3AHHBIMH JIPYT C APYTrOM KaHANbI Iepearomeil ¥ IPHUEeMHON 4acTH yCTaHOBKH C
OJIMHAKOBBIMH HOMEPAMHU.

B pexume mnporpaMMHOTO VYIPaBICHHS MOXHO M3MEHHUTH IOPAIAOK KOMMYTAlMH KIIOYeHl MyJIBTHUIUIEKCOpa U
JeMynbThInieKcopa. Toraa, Harmpumep, B OJMH U TO K€ MOMEHT BPEMEHHM CHIHAJI C MEPBOTO X0Ja MYJbTHUIUIEKCOpa Oyaer
MOMaJaTh Ha YETBEPTHIN BHIXOA AEMYJIbTHUILIEKCOPA U T.II.

Jns mu3MeHeHMs mMopsiika KoMMyTanuu HeoOxoaumo mnepeBectd TymOaep «LUKJI»-«[TPOTPAM.» B mnojoxeHue
«[TPOT'PAM» 1 BBecTH B ONEpaTHBHYIO MaMATh YCTPOWCTBA YIpPaBIECHHUS HOMEPa BXOJOB M BBIXOZOB, KOTOPBIE HEOOXOIMMO
COEIVHATh OJHOBpPEMEHHO. OJTo aenaercsa kHomkamu «LAI», «BO» u «Bl». Pe3dynprar HacTpoHKH BBICBEYHMBAETCS Ha
PAacIIONOKEHHBIX OKOJIO 3THX KHOMOK MHAWKaropax. IIpm stom maamkaropsl «BO» n «Bl» yka3plBaloT B ABOMYHOM KOZE
HOMep KaHala MyJIbTHIUIEKCOPA, KOTOPBIM YCTAHOBIIEH Ha IIare MporpaMMHUPOBAHMs, YKa3aHHOM HHAUKATOpoM «LITAT».

YcTaHOBKa YCTpOMCTBA YIIPABICHUS B HICXOIHBIN PEXUAM MPONU3BOANTCS KHOMTKOH «CBPOC).

I[pu dopmupoBannn AHWM-curHana ero JUCKpeTH3alusi IPOM3BOAMUTCA OJJCKTPOHHBIMH KaHajmamu. Yacrora
nuckpernsanuu fy pasua 8 k[, T.e. mepuon muckperusaruu T, paBeH 125 Mkc.

B naboparopHoii ycTaHOBKE MOTYT ObITh 00pa30BaHbI YETHIPE KaHalla CBS3H, Ha BXOJIbI KOTOPBIX MOJIAIOTCS KOHTPOJIBbHBIE
curnainsl Fy (t), F; (t) u F3 (t). Onun u3 kananoB ocraetcst cBOOOHBIM. [I0CKONBKY AMUTENBHOCTh CTPOOUPYIOLINX UMITYJIBCOB
Ty < T, , ocTaBmIMiicCS BpeMEHHOW MHTEPBAJ MEXIY COCETHUMHU OTCUETaAMHU HCIIONB3yeTcs s pasMenieHus: AWM curHaios,
COOTBETCTBYIOIIUX OCTAJILHBIM KaHalaM.

OObenrHeHne TUCKPETHBIX CUrHajoB ¢ AVIM, COOTBETCTBYIOIIMX 3THM KaHajaM, OCYHIECTBISIETCS MYJIbTHILIEKCOPOM.
Ero ocHOBY COCTaBIISIIOT YEThIPE HJICKTPOHHBIX KJI0Ya, KOTOPBIE YIPABIISIOTCS MOCIEIOBATENBHOCTAME CTPOOHPYIOMINX
UMITYJIbCOB Sy i - S4 i . Ha mx BXomsl moctynaroT aHanoroBsle curansl Fy (t), Fy (t) u F3 (t), a Ha BeIXogax ¢hopMupyrorcs
OCIIe0BaTeNbHOCTH 0TcueToB Fy i, F; i m F3 . CTpoOupylomue UMITyJIbCHI, MTOCTYIAIONINE Ha KIFOYM COCETHHX KaHAJIOB,
CABHHYTHI Ha BPEMEHHOH MHTEpBaJl COOTBETCTBYIOLIUI T,. B pe3ynbpTaTre 0TCUETHI OTAENBHBIX KaHAIOB BBICTPAUBAIOTCS APYT
3a IPYroM M TakuM 00pa3oM GpopMHUpyeTCs TPYIIIOBOI CUTHAJ Ha BBIXOJE MYJIbTHIIIIEKCOpA.

OH mocTynmaer B JMHHUIO CBSI3M W, HPOWIS 1O HEW, TMomajaeT Ha BXOoHA HeMmyibTuiuiekcopa DMUX, B KoTOpoM
MIPOM3BOANTCS pa3/iesieHHe AUCKPETHBIX CHrHaioB. O0a yCTpOMCTBA - MYJNBTHIUIEKCOP M JEMYJBTHIUIEKCOP - YIPaBISIOTCS
CHHXPOHHO. /IJIs1 3TOT0 B yCTpOWCTBE yNpaBICHUs BHIpAaOaTHIBACTCS MTOCIEIOBATEIBHOCTh UMITYJIBCOB C YaCTOTOH CIIEOBAHMS
32 kI, koTOpas MOCTyIMAaeT Ha 3TH AJIEMEHTHI. [l BU3yalbHOTO KOHTPOJIS OCYLIECTBIISIOIMXCS B 1a00paTOPHON yCTAHOBKE
KOMMYTAIIMHA 3Ta 4acTOTa MOKeT ObITh yMeHblneHa a0 2 ['m. Beibop ee 3HaueHms ocymiectsisiercs Tymonepom «32 xl'm —
21" Ha TUIIEBOI MTaHEeTN YCTAHOBKH.
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Ha nmocnennem sTane npouCcXOAUT BOCCTAHOBJIEHHE aHAJIOIOBOTO CHIHAJIA - ()OPMHUPOBAHHE UCXOJHOH (DYHKLMH BPEMEHH
F(t) mo mpumenmmm Mo JUHUM CBSI3M OTCUETHBIM HUMITyJIbcaM. Ha mpakTuke 11 BBITOJHEHHS 3TUX ONEPalii HCIONb3yeTCs
¢uneTp HUKHEX yactoT (PHY). [Ipouece BoccTaHOBIEHHS CUTHAIOB LIEJIMKOM OCHOBAaH Ha BBIBOJAX TeopeMbl KoTenbHUKOBA.

B naGoparopHoii ycTaHOBKE IPeIyCMOTpPEH y3el, GOPMUPYIOIIMN TPH Pa3sIMuHbIX M0 (POpME HCHBITATENbHBIX CHIHANA
(F1,F2,F3). IIpu npoBeneHun ncciaeJOBaHUNA OHH MOJAIOTCS HA BXOJIBI JIIOOBIX TPEX KAHAIOB CBS3U. BX0J 0ZHOrO U3 KaHaIOB
0CTaeTCst CBOOOIHBIM.

Bce HeoOxoanmble COeMHEHHS MEXIY OJIOKAMH  BBINOJHSAIOTCS C IIOMOIIBIO COEAMHHMTENBHBIX HIHYPOB H KIEMM,
BBIBE/ICHHBIX Ha JIULIEBYIO MAHENb.

AHanu3 OCHMIUIOTPaMM Ha BBIXOJAX OTHENIBHBIX OJOKOB CHCTEMBI CBSI3M, CMOAEIMPOBAHHOW B JAaHHOM 1abopaTopHON
YCTaHOBKE, IIPOM3BOANTCSA C TOMOINBIO ABYXJydeBoro ocuwmiorpada. [l ynobcTBa mpoBeneHHs M3MEPEHHH €ro BXOJbI
MOJIKJTIOYAIOTCS K JIByM KoakcuanbHbiM pasbemam Tturna BNC wa muneBoit manmenu («BX. OCHUJIJIOTPADA» I, 1I).
IIpexycmotpeHo Takke (GOpMHUPOBAHNE CUTHATIA CHHXPOHU3ANUH IS HCIIOIB3YEMOT0 OCIMiIIorpada.

4. IloAr0TOBKA K BHINOJIHEHHIO PAGOTHI

1. W3yunthb criocoObl U ycTpoicTBa sl MOMy4eHHs cUrHajioB ¢ AVIM 1o KOHCIIEKTY JISKIMH | JIMTeparype,
PEKOMEHJOBaHHOHN TIPETIOIaBaTEIIeM.
2. [ToBTOPHUTH NMPUHIMO W CHOCOOBI BPEMEHHOTO pa3feNeHus (YIUIOTHEHHs) KaHAJIOB CBS3M C IPHUMEHEHHEM

cur"anos ¢ AUUM.

[ToBTOpUTE MPUHLIKT U CLIOCOOBI pa3neneHus curaaioB ¢ AVUM.

[ToBTOPHUTE NMPHUHIMIT U CIIOCOOBI BOCCTAHOBJICHHSI aHAJIOTOBBIX CUTHAIOB N3 CUrHaNoB ¢ AMM.

W3yuuth coctaB M CTPYKTYpHYIO CXeMy Ja0opaTopHOW ycraHOBKU. OmnpeaenuTh Ha3zHaYeHUE OJIOKOB

HHAUKATOPOB MW OpPTraHOB YHNPaBJICHHWA YCTAHOBKU IO ONHMCAHWIO, MMPUBCACHHOMY B YKa3aHHUAX K ):[aHHOfI

paodore.

6. [IpountaTth B MJaHHBIX METOAWYECKHX YKA3aHMSAX NOPSIOK IpoBeneHHs pabotel. [IpencraButh cebe
HEOOXOJMMYIO TTOCIIEI0BATEIBHOCTh COSIMHEHHUH, TEPEKITIOYSHNI M U3MEPEHUH, HY>KHBIX JUISl BBIOITHEHUS
paboTsLI.

7. [ToaroToBUTH YEPHOBHK OTYETA ITO pabOTe, Pa3MECTUB HA HEM IIOJISI H OCH KOOPJIMHAT BPEMEHHBIX THarpaMm
CHTHAJIOB, KOTOpBIE OyIyT HaOIMIOAATHCS MIPU BBITIOIIHEHUH PaOOTHI.

g s w

S llopsaaok BbINOJTHEHUS PA00ThI

1.YcraHOBUTH Ha4anbHOE TOJIOXKEHNE OPTAaHOB yrpasieHus ocummiorpadom. Ilepexmrouarens ypoBHS 1yBCTBUTEIBHOCTH
«BOJIBT/AEJD» ycranosuts B monoxkenue «0.2 By. Pyuky nepexmouarens « BPEMS/JIEJD» moctaBuTs B monoxenue «20
MKy, pyuKy «IIJJIABHO»-B kpaiiHe mpaBoe 1o 4acOBOW CTPEINIKE MOJI0KEHNE. Y CTAHOBUTH PEKUM CHHXPOHHU3AIIH
ocummiorpada «ABTO», « BHYTP.» [Mogkmounts Bxox «Y» ocummtorpada k pazsemam «BX. OCLITUJIJIOT PADA» Ha
JIMLIEBOM MMAHEIU YCTaHOBKHU.

2. IToAroTOBUTH 1a0OPaTOPHYIO YCTAaHOBKY K POBEACHUIO n3MepeHuit. J{ist aToro:

2.1. Bximounts ocumimiorpad. BritounTs nmuranue nadoparopHoit ycranoBku kiasuiied « BKJII-CETby. [Ipu atom
HenpepbIBHO HauuHAI0T cBeTUThes knaBuiia «BKJI-CETb» u cBeTOBble HHANKATOPH! YCTAHOBKH.

2.2. YcraHoBHUTH TyMOJIEpHI Ha YCTpOICTBE ynpasieHus B nojoxeHne «32 KI'my» n «imkim». [Togxmoants BXoab
ocimutorpaga k rae3ny I cyonanenn «BX. OCLHUIIJIOTPADAY.

2.3. HaxxaTp KpaTKOBpPEMEHHO KHOTIKY «COpPOC» Ha yCTPOHCTBE yIIPaBIICHHUS.

2.4. YcTraHOBHTB TyMOJIEp ITOPOTOBOTO YCTpOWcTBa YP B IMHIM CBS3M B TION0KEHUE «BBIKIT

2.5. YCTaHOBHUTH NOTEHIIMOMETP «YPOBEHB IITyMay B JIMHUH CBA3H B KpaiHEe ITOJIOKEHIE TPOTHB YaCOBOU CTPEIKH.

3. IIpoBecTn u3MepeHHe IByX HHTEPBAJIOB MEX/y METKaMU BPEMEHH, KOTOPHIE UCIIONIL3YIOTCS B IAHHOM JIA00paTOPHOM
makere. JIJ1st STOTo BBITOJIHUTH CIEAYIONINE ONepaltu:

3.1. BitounTh METKH BPEMEHH, Ha)KaB JIEBYIO KHOIIKY, Haxozsulytocst Ha cyonanenu «BX. OCLHHUJIJIOTPADAY.
[IpoBepuTh, 4TO NPU STOM MpaBasi KHOIKA HAXOAUTCS B OT)KATOM COCTOSIHUH, puc.la.

3.2. Jlobuthcst ycTOWYMBOTO M300payKeHUsI METOK Ha dKpaHe ocuuiuiorpada, mogo0pas nmepruosi pa3BepTKH Tak, YTOObI
Ha S3KpaHe ocuuiuiorpada yKIaapBaIoch He 0ojiee IBYX METOK. MI3MepuTh nmepros MEeToK. 3anucaTh N3MEpeHHOE 3HaUCHNE B
MIPOTOKOJ OoT4eTa. MI3MepeHHbIH eproi METOK OIpeesieT Mepro/] JUCKPETH3ANH aHAJIOTOBBIX CUTHAIOB Tg.

YcraHoBUTH pazBepTKy ociuiorpada B nosoxkenne 50 Mxc/Jlen, ¢ yueToM BpeMEHHOT0 MaciuTaba MepeHecTr
OCHMJLIOTpaMMy Ha PUCYHOK 4 (MeTka 1)

3.3. Haxxats npaByto kHotKy Ha cyonanenn «BX. OCLHHUJIJIOTPADA» u oTkats NeByr0. M3MepuTh meproa MEeToK
3apucoBaTh Ha PUC.4 OCHHJUIOTPAMMY «METKa 2.

3.4. Mogxmounts «BX. OCHUIJIJIOI'PAD®A» Ha cybmanenu cTeHaa Ko BXoxy «X» ociuuiorpada, puc.16.
[epexmtovarens ypoBHs uyBcTBuTebHOCTH «BOJIBT/JIEJI» ycTaHOBUTH B mosioxeHHe «2 By». YcTaHOBUTB pesKiM
cuaxponu3anuu ocumiuiorpada «BHEIIH.», «+». Pyuky nepekimtouaresns «BPEMSI/JIEJ» nmocraButh B nosnoxenue «50
MKC».
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METKU

B gpEMEHM 1
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[MocnenoBarenpHO MOAKITIOYAS BXOJ «Y» ocmuniorpada K KOHTpolsHBIM ToukaM «CU 1y, «CU2», «CU3» HabmonaTh
CUTHAJIBI JUCKPETH3AINY TIEPBOTO, BTOPOTO M TPETHETO BPEMEHHBIX KaHAJIOB, COOTBETCTBEHHO, TOYHO (PUKCHPYS MX
BPEMEHHOE TOJI0KEHNE OTHOCUTEIHHO Hadaja pa3BepTku. OCIMIIOrpaMMBl IIEPEHECTH Ha pUC.4 ¢ COONIOIEHIEM BPEeMEHHOTO
Maciirra0a.

4. [TpoBecTH U3MEpEeHHE KOHTPOJIbHBIX aHAJIOTOBBIX CHT'HAIIOB, COOpPAaB CXEMY COTJIACHO pHC.2.

Ocuunmiorpad

© ©

KOHTP.CUT'HAJIBI
Fi F, Fs

®) o ®)

Puc.2.

YcTaHOBUTH pekuM cHHXpoHm3anuu ocumwuiorpada «ABTO», «BHYTP.», a passeptky B monoxkenue 0.1 mc/den.n
MOTY4UTh yCTOHYNBOE TTOJIOKEHUE CUTHAJIOB HA 3KPaHe.

ITocnenoBarensHO MonKiIIOUast BXox «Y» ocmumiorpada k raesgam Fi, Fy, F3, CHATH ocnmmiorpaMmsl CHTHANIOB |
NEPEHECTH UX Ha PHC..5, TOUHO COOII0/Iasi BpeMEHHOM MacIiTa0.

5. M3y4nTh nporiecc AUCKPETH3ALNHE U BPEMEHHOTO YIUIOTHEHHUS aHAJIOTOBBIX CUTHAJIOB, COOpaB CXEMY COIJIaCHO pHC.3.

YcraHoBUTE pesxuM cuHXpoHu3anuu ocumuiorpada «BHEIIH.», «+». Pyuky nepexmouarens «BPEMS/JIEJD»
MIOCTaBUTH B MojoxkeHue «0.1 Me».

5.1. CopMupoBaTh AUCKPETHBIC CUTHANIBI C aMILTUTYIHO-UMITYJIBCHON MOYJIAIIUCH. J[Jsl 5TOTO BBIMOIHHUTH
CIIEAYIOUIVE OTIEPALUU:

C HIOMOIIIBIO COETMHUTEBHOTO Kabels ¢ ABYMsI IITeKepaMH ITOAKIIOUUT THE3/10 KOHTPOJIbHOTO curHaia F1 k rHe3my
«0» MyJpTHIUIEKCOPA, BXO ocLmyuiorpada «Y» MOJKIIOYNTh K KOHTposbHOM Touke KT1. C nomomsto pyuku «ITJJTABHO»
JIOOUTHCS yCTOWYIMBOTO TTOJIOKEHUS TUCKpeTH3upoBanHOro AVIM curHana Ha Skpane ociuiorpada. Bo écex nocnedyroujux
U3MEPCHUAX, 6bINOSIHAEMBIX 6 OAHHOIL 1AOOPAMOPHOIL padome, NON0ICEHUE NEPEKTIOUAMeNs, Onpedealouezo nepuoo
paszeepmku, He uzmeHAMb!

3apucoBaTh OCLHIIUIOTPaMMY CHUTHAJIA C AMILUIUTYAHO-UMITYJIbCHON MOIYJISIIMEH, MOCTYMAIOMIETO Ha BXOJ
ocrmuiorpada. PacronoxuTs ee 1moj OCIMIIIOTPaMMO KOHTPOJIBHBIX CUTHAJIOB (pHC.S),
COXpaHWB MaciITal 1o BpEMEHHOH OCH.
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5.2. OTKMIOYUTH KOHTPOJIBHBIN curHat F1, MOAKIIOYNTh THE3I0 KOHTPOJIbHOTO curHaia F2 k rHe3xy «1»
MYJIBTHILIEKCOPA U IOBTOPUTH ACUCTBUA 110 11.5. 1.

5.3. OTKMIOYUTH KOHTPOJIBHBIN curHai F2, moaximouuTh THE3/10 KOHTpOoJIbHOTo curaana F3 k raesny «2»
MYJIBTHIDIEKCOPA U IOBTOPUTH AEHCTBHA 1o 1.5.1.

5.4. TlocnenoBaTensHO MOAKITIOYAst KOHTPOJIbHBIE cuTHaMB! F1, F2, F3 1o ocnmiiorpaMMe Ha BBIXOJIE
MYJIBTUILIEKCOpa HAaOIo1aTh nporecc GopMUpOBaHHMS TPYIIIOBOTO CHTHAJA, KOTOPBIH MepeJaeTcst Mo JIMHUU CBS3H.

6. [TpokOHTpONMPOBATH TPOLECC PA3JENCHUs] KaHAIOB C aMILUIUTYIHO-UMITYJIbCHOH MoayJisinued. [yt 3Toro moJxiIo4YuTh
BXOJ oOcIuuIorpada rmocjaeoBaTe’IbHO K BbIX0oAaM aemyibrumiekcopa 0, 1, 2. Tlpu aTom ocnipmuorpamma, HaOmogaemast Ha
sKpaHe ocuiorpaga coorsercTByeT AVIM curaainy cooTBETCTBYIOIIETO KaHaa.

Ha puc.6.3apucoBarts ocummorpammy AVM cHrHajIOB COOTBETCTBYIOIINX KAaHAIOB, COXPaHHMB MaciiTad 1o
BPEMEHHOU OCH.

7. OueHuTh Ka4eCTBO BOCCTAHOBJICHUS aHAIIOTOBOTO CUTHAJIA. 7.1. Tlogxmro4uTh
Bxoj ocummiorpada k Beixoxy ®HY1. ITpu 3ToM HabII0HaeTCs BOCCTAHOBIICHHBIH aHAIOTrOBbIN curaai F1. 3apucoBaTh
OCLIJIJIOTpaMMy BOCCTAHOBJIEHHOTO CHTHAJIa Ha PUC.6, COXpaHHUB BCE BPEMEHHbIE COOTHOIIEHUS. OTMETUTh Ha HEeH
BPEMEHHYIO 3aJIeP’KKy BOCCTAHOBJICHHOTO CUTHAIAa OTHOCUTENIBHO UCXOJIHOTO.

7.2. TloBroputh onepanuto s curnanos F2 u F3, moaximodas Bxoj ocrusuiorpada k Berxonxy @HY2 u GHY2,
COOTBETCTBEHHO.

7.3. CpaBHHTH IO ()OPME UCXOTHBIC CHTHAIBI U CUTHAJIBI Ha BBIXOJaX (DMIIETPOB.

6. ConepixaHue oT4eTa

Htorom paboThl SIBISETCS CEpHs OCHUIUIOTPaMM, CHSATBIX B KOHTPOJIbHBIX TOYKAaX CHUCTEMBbI CBsi3u. WX cremyer
PacIoNIOXKUTh IPYT HOA JPYroM, COXPAaHHUB MOPSIIOK, B KOTOPOM OHH CHHUMAJIKCh, BPEMEHHOW MacimTad u MeTku. B ordere
HEOOXO0MMO TIPHUBECTH:

- IeN paboThI;

- CTPYKTYPHYIO CX€MY TOM 4acTH yCTAaHOBKH, YTO NMPHUMEHSETCS B paboTe, OTMETHB Ha HEH TOYKH, B KOTOPHIX CHUMAJIUChH
OCLUJIOTPAMMBI;

- BCE CHSATBIC OCIIMJUIOTPAMMBI, PACIIOJOXKCHHBIC TAKUM 00pa3oM, 4TOObl HAa HUX OBLIM OTMEYCHBI BCE HEOOXOIUMBIC
BPEMEHHBIC COOTHOIICHUS MEKY HCCIICTyeMbIMU CUTHAIAMH;

- 3HAYCHHS U3MEPEHHBIX BEJIMYHH, C YKa3aHUECM CIAMHUI] H3MECPCHHUS,

- BBEIBOJIBI 110 paboTe.

16



7. KoHTpOJIbHBIE BONPOCHI

Kakwe curnaibl Ha3pIBaOT AUCKPETHBIMHA?

Kax npou3BoauTCst TUCKpETU3AIUS CUTHAIOB?

W3 xakux cooOpa)keHuil BEIOMPAIOT YaCTOTy AMCKPETH3ALNH?

Urto Takoe aMIUIUTYAHO-UMITyJIbCHAs Moy isus (AVIM)?

Kak nmomyuuts cursan ¢ AVUIM u3 aHaioroBoro curxana?

Kak npaBmisHO 00BETUHUTE HECKOJIBKO CHTHANIOB ¢ AIM B 0THOM 9acTOTHOM KaHauie?

Kax npaBuiibHO pazienuTh HECKOJIbKO cUrHaioB ¢ AVM, clieqyomux no 0JHOMY YaCTOTHOMY KaHaTy?

Kax npouzBoauTcs BOCCTaHOBIEHUE aHAJIOTOBOIO CUTHaja u3 curHana ¢ AUM?

3aueM Hy>KHBI B TAOOPaTOPHOH YCTaHOBKE KOHTPOJIbHBIC curHaibl? Kak oHn 0OpabaTeiBaroTcs?

0. KaxoBo nHa3Hadenue u pynxuun cyomanenn «BX. OCHHUJIJIOIPADA»?

1. B Kakoe IOIOXKEHHE HYXKHO yCTAHOBHTH TyMmOmepsl Ha cybmamemu «YCTPOMCTBO VYIIPABJIEHUS» mepen

HAYaJIOM BBITOJIHEHUS paObOTHI?

12. Kak nony4duTth Ha 3KpaHe ocuuuiorpada MEeTKH BpeMeHH, BbIpadaThiBaeMble JTa00paTOPHOU yCTAHOBKOU? 3aueM OHU
HY)XHBI TIPH MIPOBEJCHUHN SKCIIEPHMEHTA?

13. Kaxk onpenenuTs ¢ MOMOIIbI0 ocIpuiorpada nepruos M 4acToTy AWCKPETH3ALUH CUTHAJIOB?

14. KaxoBa cBsI3p MEXIy CUTHAJIOM Ha BXOJle MyJIbTHIIIEKcopa u curHagamu ¢ AVIM Ha ero Bxonax?

15. KakoBbI NpUYMHBI pa3auyus 10 GopMe HCXOJHOTO aHAJOrOBOTO CUTHAJIA U CUTHaJla, BOCCTAHOBJICHHOTO M3 CHUTHaja
c AIM?

16. Kak mOBBICHTH TOYHOCTH BOCCTAHOBIICHISI aHAJIOTOBBIX CUTHAJIOB M3 CUTHAIOB ¢ AVIM?

RBOoo~NoO MWD E

abopamopnan pavoma Ned. <UCCJEJOBAHUE CUCTEM CB3U NJIA HEPENAYA
CUT'HAJIOB C UMITYJIBCHO - KOJOBOU MOAYJJSALUUEN (MKM)»

1. Heab padoThi

1. O3HaKOMUTBCS C MIPUMEPOM MTOCTPOCHHS CHCTEMBI CBSI3M C BPEMEHHBIM Pa3Jie/IeHHeM KaHAJIOB M UMITYJIBCHO-KOJOBOM
moymsiuen (MKM).

2. ChopmupoBath 3ajaHHOE MHOXeCTBO cHrHaIoB ¢ IKM. M3yunTth HX 0COOCHHOCTH M OTIPENIEIIUTD ITapaMeTphl.

3. Ilomy4uTs U HcCNen0BaTh IPYIIOBOM curHan u3 curHanos ¢ KM, npuMeHsist BpeMeHHOe pa3/ielieHue KaHaJoB.

4. TlpoxoHTponupoBaTh mporecc pasfenenus curiaioB ¢ UKM B mpuemHoid uyactu ycraHOBKU. OLIEHUTH KayecTBO
pasfencHus.

5. OueHnTh Ka4eCTBO BOCCTAHOBJICHHS TIEPEaBaEMbIX CUTHAJIOB C IIOMOIIBIO (DMIIBTPOB HU3KHX YacTOT.

2. IlpumensieMble MPUOOPHI U 000PY/A0BaAHNE

JlabopaTtopHas yctaHOBKa «lI3ydeHne NpUHIUIIOB BpeMeHHOTo pa3aenenus kaHainoB (LICK-1)» - 1 mT.
Ocmmutorpad ogHOKaHATBHBIN — 1 mIT.

KoaxkcuanbHblit kabenb ¢ 6ailoHeTHBIM pazbeMom BNC — 2 mir.

CoenuHuTeNnbHBIE MPOBOA - 16 miT.

arwnE

3. Onucanue J1a60paTOPHOIi YCTAHOBKH

B nmannoii paborte mpumensercs aabopaTopHas ycTaHOBKa «VI3ydeHWe NMpPUHIMIIOB BPEMEHHOTO DPAa3/elIeHHs] KaHaJIoB
(ICK-1)». IIpu ¢dopmMupoBaHWM Ha 3TOHW YCTAaHOBKE CHTHAJIOB C WMIYJIHCHO-KOJOBOH MOIYJSIMEH Ha TIEPBOM JTare
TPOM3BOMTCS AUCKPETH3anys aHanoroporo curaana Fy ( tj), mocrymaromero Ha Bxox saexTponHoro kioda K. B pesymnsrare
(hopmMupyeTcs TOCIeJ0BaTEIFHOCTh aMIDTHTYIHO-MO Ty THPOBAaHHBIX UMITYIIECOB (0TcdueToB) Fi Ha Beixome DK. TpeboBanms k
BBIOOpY 4acToThl auckperusauuu f, = 8 k[l ompeneneHsl IMUPUHON CIIEKTpa CUTHAJA, TIepeJaBaeMoro Mo KaHaly CBSI3U
curHana. /J[uckpeTu3upoBaHHbI CUTHAI IOJAETCS HA KOJED.

Ha BTopom stame B komepe npoucxoaut (opmuposanune UKM curaana. Jlist 3TOro IpoOM3BOIUTCS aHAIOro-Iu(poBoe
npeoOpa3oBaHue (KOAUPOBAHUE) OTCUETOB, CHOPMUPOBaHHBIX Ha Bbixozae JK. Jns konupoBanust nHGOpMaK 00 aMILTUTY e
OTCUETHBIX HMITYJIbCOB HCIOJIb3YETCSl BOCHBMUPA3PSIHBIA JIBOMYHBIA KOJ, MO3BOJSIONIMH 00pa3oBaTh 256 pa3iIW4HBIX
KOMOMHAIMH.

Konuposanne AIM curnana mpearosiaraeT BBIIOJHEHHE CIEIYIOMNX JBYX orepanuid. [lepBas U3 HUX - KBaHTOBAaHHE.
Bech nuana3oH BO3MOXKHBIX 3HAUEHHMH aHAJIOTOBOIO CHTHAlAa pa30MBaeTCsl NUCKPETHBIMH YPOBHSIMH Ha 256 KBaHTOBBIX
HMHTEPBAJIOB, KOTOPbIE HYMEPYIOTCA OT - 128 1o - 1 A OTpULIATENBHBIX OTCUETHBIX UMIYJIbCOB U OT +1 mo + 128 - mus
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MTOJIOKUTENBHBIX. KaXIoMy OTCUeTy CTaBHTCS B COOTBETCTBHE OIHO M3 3HAUYEHHI KBAaHTOBOI'O WHTEPBAJIA, a €CIH €ro
BEIIMYMHA HE COBIANAET HU C OHUM K3 256 ypoBHEH, TO BEIOMpaeTcs OmKalmid 13 HAX.

Bropas omepauus, 3aBepliaroiias STal KOJUPOBAHMSA, CTaBUT B COOTBETCTBHE HOMEpPY KBaHTOBOIO MHTepBaia
KOMOMHAIIMIO €JMHULl U HYJeH (KOJOBBIX CUMBOJIOB) - (poBoi Koa. OOBIYHO €AMHHUIIAM COOTBETCTBYIOT HOJIOKHUTEIbHBIE
HMMITYJIBCHI OTIPEICTICHHON aMIUTUTY B B ATUTEIBHOCTH T¢, @ HYJISIM - OTCYTCTBHE MMITYJIbCa HAa 3TOM BPEeMEHHOM HHTEpBaJe.
B nannoii nabopaTtopHoil yCTaHOBKE HCIOJIb30BaHO CXEMHOE pelleHue, o0ecreunBaroliee Ha BbIX0Je Kojiepa (OpMUpOBaHHE
KM cursana, B KOTOPOM €AMHHUIIAM COOTBETCTBYIOT MOJIOXHTENbHBIE, a HYJISM - OTPULATENIbHBIE UMITYJIbCHl OMHAKOBOH
ammntyapl. ChopMupoBaHHas [TOCIIEA0BATEIFHOCTD FKj HOCHT Ha3BaHKMe KOJIOBOW KoMOMHanuu. B paccmaTpuBaemomM ciydae
OHA COCTOUT U3 BOCBMH KOJOBBIX CUMBOJIOB (mosipHbIii NRZ kox) .

CdopmupoBaHHBII TaKUM 00pa3oM HU(POBOI CUTHAI MOCTYHAET Ha BXOJ MYJIBTHILIEKCOpPA, B KOTOPOM IPOUCXOJHT €ro
00beANHEHNE ¢ AHAJTOTUYHBIMY CUTHAJIAMU JIPYTUX KaHaJIOB CBsI3H. J{nmnTenpHOCTh Beel KogoBoi komOuHanmu T, = 8t. , rae
T. — JUINTEIBHOCTH KOJIOBBIX UMITYJIECOB, BBIOMPAETCS TaK, YTOOBI OHA HE TOJIBKO YJIOXHJIACh BO BDEMEHHOW MHTEPBAI MEXIY
COCETHMH OTCYETHBIMHM HMITYJIbCAMH, HO U TO3BOJIMJIA Pa3MECTUTh B HEM KO/OBblE KOMOMHAIMHM , TTOCTYIAIONINE Ha BXOJ
MYIBTHILICKCOpa M0 IpYTuM KaHamaMm. [ OCyIIecTBIIEHUS BPEMEHHOTO YIUIOTHEHHS MMITYJIBCHEBIC ITOCICIOBATEIBHOCTH,
yhopaBisomuye MeKTpoHHbIMU KimodamMu OK1 — OK4, cIBUHYTEI Ha BpPEMEHHOW HHTEpBal, COOTBETCTByromuil T,. B
pe3ynpTaTte Ha BBIXOJIe MYJIBTHIDICKCOPA KOJOBhIE KOMOMHAIINN PA3UYHBIX KaHAIOB (B JaHHOH JTaOOpaTOPHON YCTaHOBKE MX
YeThIpe) BBICTPAMBAIOTCA APYT 3a APYroM - GOPMHPYETCS TPYMIIOBON CHTHaJl. TakuM oOpa3oM, OCYIIECTBISETCS BpEeMEHHOE
VIUTOTHEHHE - OJHOBPEMEHHAs IepeAada MO JIMHUHU CBSI3M 3aKOAWPOBAHHBIX ITOCIEAOBATEIHLHOCTEH OTCYETOB HECKOIBKHX
CHUTHAJIOB.

Kak u B paboTe 1Mo MUCCICIOBAaHUIO CUCTEMBI CBsi3u ¢ AVIM, 1i1s mpoBeneH sl HCCAeIOBaHUi B TaOOPATOPHO# yCTaHOBKE
UCTIONB3YIOTCSI TPU KOHTPOJIBHBIX CHrHasa. IIpu 3TOM BXOJ OJHOTO M3 KaHAJIOB OCTAeTCs CBOOOTHBIM. JTO COOTBETCTBYET
MIOCTYIUICHHIO Ha KOJIEp OTCYETa C HyJIeBOHM aMIuInTynoi. EMy cooTBeTcTBYeT omnpeseneHHas KogoBas KOMOWHALMS, KOTOpast
AQHAJIOTHYHO OCTaJIbHBIM IPUCYTCTBYET B IPYNIIOBOM CHTHAJIE.

Ha mpuemMHOM KOHIlE JIMHHM CBSI3M DAacIOJIOKEHO MOPOTOBOE YCTpOWCTBO YP, KoTopoe BKIIOYaeTcs TymOiIepom,
BEIBE/ICHHBIM Ha TEPEIHIOI0 TaHeNh JIa0opaTopHONW yCTaHOBKH. OHO IMO3BOJSET MOBBICUTH MOMEXO3AIIHAIICHHOCTh KaHAIOB
cBs3u. CremyeT MOMHUTH, 9YTO paboTa ycTaHOBKH TpH Hcronb3oBaHnd KM cHTHAIOB BO3MOXKHA TOJBKO IIPH BKIIFOUCHHOM
ITOPOTOBOM YCTPOWCTBE.

Ha npuemMHOM KOHIlE TPYNIOBOH CHTHAJ MOCTYyHaeT Ha BXOJ JAEMYIBTHIDIEKCOpPAa. B HEM NPOHUCXOAWT pazaeiieHHe
KaHaJIOB. DJEKTPOHHBIC KIIOYH AEMYJIBTHILIEKCOpA YIPABISAIOTCS CHHXPOHHO C KIIIOYaMH MYyJIbTHIUIEKcopa. Ha Bpems
JEHCTBUS OTHON M3 KOIOBBIX KOMOMHAINHA COOTBETCTBYIOIINH KITIOU AEMYIBTHILIEKCOPA COCTUHSIET JIMHUIO CBSA3U CO BXOIOM
nexozepa. B pesymbprare Ha ero Bxon mocTymaeT Tpebyemas Kofosas koMOuHanus Fkji (MHEEKC j COOTBETCTBYET HOMeEPY
KaHama).

B nexozepe npouncxonut BocctaHoBiaeHHe AVIM curHana - Kaxmoit KofoBoit koMOuHanuK FK;j CTaBUTCS B COOTBETCTBHE
OTCYETHBIH UMITYNEC Fji Onpe/eeHHol JUIMTENIbHOCTH U aMILIUTYbl. I1oji0keHne oTcueTa BO BPEMEHM KECTKO CBA3aHO C
MOMEHTOM OKOHYaHHUS NICHCTBHsSI KOJOBOW KOMOHMHAIMU. JTa IMOCIEI0BaTElIbHOCTh OTCUeTOB mocrymaer Ha ®HY, rae
HPOHCXOJNT BOCCTAHOBJICHHE HCXOIHOTO aHanorosoro curnana Fj (t).

4, IloaroroBKka K BbINOJTHEHHUIO paﬁoTbI

1. Usyuuts crmocoObl M ycTpoiictBa s moiydeHus curHaioB ¢ MKM 1o KoOHCHeKTy JeKuuil M JmTeparype,

PEKOMEHJOBaHHON TIPETIOIaBATEIIEM.

[HoBTOPHUTE IPUHIKT B CIOCOOBI BPEMEHHOTO paszeneHus (YIUIoTHeHus ) kaHanoB ¢ UKM.

[HoBTOpUTE IPUHIKT B CTIOCOOBI pa3neneHus curaaios ¢ MKM.

[ToBTOPUTE MPUHIKI K CLIOCOOBI BOCCTAHOBJICHHUS aHAJIOTOBBIX CUTHAJIOB U cUrHajioB ¢ TKM.

M3yuuTh COCTaB U CTPYKTYPHYIO CXEMY JIa0OpaTOPHOM OCTaHOBKH. OnpeaenuTh Ha3HaueHHe 0JIOKOB, MHAUKATOPOB U

OpraHOB YIPaBJICHHUS] YCTAHOBKH, HEOOXOANMBIX JiJIsl POpMUPOBaHus, 00bEANHEHNUS U pa3zesieHus curHaioB ¢ MKM.

6. Ilpouutats mMOpsSIOK MpoBeaeHUs padoTel. IIpencraButh cebe HEOOXOIUMYIO MOCICIOBATCIBHOCTh COCIUHCHHMA,

TIEPEKITIOYECHUI U COSIMHEHNH MTPH BBHITIOJIHEHUHU PabOTHI.

OTBeTHTH Ha BCE NEPEUHCIICHHBIE B METOJMYECKUX YKa3aHHUAX K JJaHHOH paboTe KOHTPOJIbHBIE BOTIPOCHI.

8. TloaroroBuTh 4YEepHOBHK OTHeTa MO padoTe, PasMECTUB HA HEM IIOJSI W OCH KOOPAMHAT BPEMEHHBIX AWArpamm
CHTHAJIOB, KOTOpBIE Oy IyT HaOIIOJaTHCS MPU BBITIOJIHEHUH PaOOTHI.

arwn
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5. IlopsA10K BBINOJTHEHHUS PAGOThI

1. IToaroroBUTh Ta60OPATOPHYIO YCTAHOBKY K MPOBEACHUIO pabOTHI. [[j1s1 3TOTO:

1.1. BkIrounTth nuTaHue 1a00paTOPHONM YCTAaHOBKH U OCITHILIOTpada.

1.2. YcTaHOBHUTH TYMOJIEPhI HA YCTPOWCTBE yIpaBiieHus B mookeHue «32x'my» u « {UKIDy».

1.3. Haxats kpatkoBpeMeHHO KHONIKY «CBPOC» Ha ycTpoiicTBe ympaBieHus.

1.4. Ycmanosumv mymonep nopozoeozo ycmpoiicmea YP ¢ nunuu ceasu 6 nonoxycenue «BKJI». B nannoi
naboparopHoii ycraHOBKe mepenada mnugpposoro MKM curnana ocymiecTBiseTcs TOJIBKO HPU BKIIOYEHHOM IOPOTOBOM
YCTPOMCTBE.

1.5. YcranoButs noreHnmuomerp «YPOBEHD IIIYMA» B NHHUU CBSI3M B KpaliHEe IOJNOKEHHE MPOTHUB YaCOBOM
CTPEJIKH.
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2. UccnenoBath nporiecc popmupoanust nupposoro KM curnana. [y 3TOro BEIOIHUTE CIIEAYIOIIHE
olepanuu:
2.1. Cobpatb cxeMy , cOrIacHo puc.l.

MUX
—O_ Kirou 1 _O_. Kogmep 1 O_O— 0 2 i
O CHu
1
—(QO— Kmou2 1 (O— Komep2 O—O— CI/IQ KT1
O 2
_O_ Ktou 3 _O_. Kozep 3 O_O_ CI/IO
O B
O+ Kmud O Kopd | O——O— O
O
= \
KOHTP.CUT'HAJIBI

Fi F, Fs

©C O O

BX.OCLIMJJIOT'PA Ocmmtorpad
I METKH @)H v-©) ©)
@ BPEMEHIL
| 1
Puc.1.

Haxarts nieByro kHonky Ha cybnanenu «BX. OCHNJIJIIOI PADAY.

YcTaHOBUTH Ha4YaJbHOE TIOJIOKEHUE OPraHOB ynpasiieHus ociiuiorpadom. [lepekirouarens ypoBHs
yyBctBuTenbHOCTH « BOJIBT/AEJD» ycranoButs B nonoxenue «2 By. Pyuky nepexmouarens « BPEMS/JIEJI» nocraButs B
nonoxenue «0.1 mcy», pyuky «IIJTABHO»-B kpaiiHe npaBoe 1o 4acoBoi CTpeKe MOJ0KEHUE. Y CTAHOBUTH PEXKUM
cuHXpoHu3anuu ocumuiorpada «KAYIL.», « BHEIIH..» [ToaxmounTs Bxoa «X» ocuuiuiorpada k pazbemam «BX.
OCHUJIJIOTPA®DA» Ha nMuIEBOM MaHENH YCTaHOBKH.

2.2. TTonkroyast MOCJIE0BATENIFHO BX0/ ocmutorpada «Y» KO BX0JaM 3JIeKTPOHHBIX KIIFOUEii MepBOro, BTOPOro,
TPETHETO KAaHAJIOB MIPOKOHTPOJIMPOBATH MOSIBJICHUE OCLIIUIOTPaMM KOHTPOJIBHBIX CUTHAJIOB. 3apHCOBATh OCIMIIIOIPAMMBI
KOHTPOJFHBIX aHAJIOTOBHIX CHTHANIOB (pHrc.3).

2.3. Ioxxirodas mocieaoBaTeNbHO BXO L ocIyuiorpada «Y» Ko BBIXOJaM 3JICKTPOHHBIX KITIOYEH IIEPBOTO, BTOPOTO,
TPEThEro KaHAJOB IPOKOHTPOJIUPOBATh IOSBICHHE Ha €ro JSKpaHe CUTHAlIa C aMIUIMTYJHO-HUMITYJICHOW MOIYJISIHen
COOTBETCTBYIOIINX KaHAJIOB. 3aprcoBaTh ocumiorpamMmmsel  AVMIM curnanoB Ha puc.3 crpaBa OT KOHTPOJIBHBIX CUTHAIOB

2.4. YCTaHOBUTH UIMTENBHOCTh pasBepTku ocumuiorpada 10 wmic/llen. Ilogkmroyas mocieaoBaTeIbHO BXOI
ociiuorpaga K BbIXoJaM Kojepal, konepa2, kKozxepa3 MPOKOHTPOJIMPOBATH COOTBETCTBYOLIHME ocumiorpamMmsl KM
CHTHAJIOB M, C COOJIIOICHHEM BPEMEHHOTr0 MaciiTaba, epeHecT! X Ha puc.3 crpasa oT ocumuiorpamm AWM curnaios.

Crenyer y4ecTb, 4TO B JaHHOM JIaDOpaTOPHOI yCTAaHOBKE MCIIOJIB30BAHO CXEMHOE pEIlIeHNE, 00eCTIeUNBaloIIee Ha BBIX0JIE
kozepa ¢opmupoBanne KM curnana, B KOTOPOM €JMHHUIIAM COOTBETCTBYIOT HOJIOKHUTENbHBIC, a HYJSM - OTpHIATEeIIbHBIC
HMITYJIBCBI OJJMHAKOBOW aMIUTMTYbl. [Ipy BHIOpaHHOM 3Ha4YeHWH Neproja pa3BepTKH ocumwniorpada noapodHas CTpyKTypa
HaOII0JaeMBIX KOJOBBIX KOMOMHAIMI HE MOXET OBITh IIPOAHAIM3UPOBaHa JeTanbHO. [109TOMY ciieyeT OTMETHTh TOJBKO ee
JUTUTENBHOCTD, COXPAHUB BPEMEHHBIE COOTHOIICHHUS C IPEABIIYIINMH U METKH BPEMCHHU.

2.5. Tlonp3ysich mKaJod Ha dKpaHe ocmwuiorpada M yYWTHIBAS IEHY AENEHHS, COOTBETCTBYIOUIYIO MOJIOKEHHIO
nepekmodarens «Pa3BepTka-Bpemst/ien» Ha JIMIEBOW MAHENH, OINPEAEINUTh UIUTEIBHOCTh HMITYJIbCa, COOTBETCTBYIOILIETO
KOZIOBOMY CHMBOITY.
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3. UccnenoBath mporecc (opMUpOBaHHS TPYTIIIOBOTO CHTHANIA HAa BBIXOJIE MYJIbTUILIEKCOpa. [ aToro

BBITIOJIHUTB CJIICAYIOIIUC OIICpAllN.
3.1. Moakirounts Bxo ocipuiorpada «Y» K KoHTposabHOH Touke KT1.

ocrmutorpada 20 mkc/[len.

3.2. TIpoKOHTPOIUPOBATH OCHUIIIOTPAMMBI

KOHTPOJIbHBIX CUTHAJIOB!

- BKJIFOYEH TOJIBKO TepBbIit kanan (F1);
- BKJIIOYEHBI TepBbIi U TpeTuil kanansl (F1 + F2);
- BKIIOUeHbI Tpu KaHanbl (F1 + F2 + F3).
3.3. 3apucoBaTh OCHMJITIOIPaMMBI I'PYIIIIOBOTO CHUTHajla, HaOII0JaeMylo Ha BBIXOJE MyJbTHILIEKcopa Ha puc.3. Mx
ClIeqyeT pa3MECTUTh OJIHa TIOJI IPYTOi, COXpaHUB BBIOPAHHBIA BPEMEHHOH MacIuTao.

Y CcTaHOBUTH JIUTEIBHOCTH Pa3BEPTKU

rpynmoBoro  MKM curnana st TpeX KOMOWHAIMNA BXOIHBIX

4.Ilpoxonmponuposams npoyecc pazoeierus cueHanog ¢ MKM. Jlns sToro:

4.1. Cobpatb cxeMy , COTIIaCHO pHUC.2. Y CTaHOBHUTD JIUTEIHHOCTH Pa3BepTKH ociruuiorpada 20 mxc/[em.
4.2 IlogxmrouuTh BXOJ — OCImuIorpada IMocieIoBaTeNbHO K
OCLIMIIOrpaMMBI, HaOlfofaeMble Ha 3KpaHe ocuuniorpada, coorserctByer WKM curHairy coOTBETCTBYIOIIETO KaHala

4.3. [lepenecty OCUMIIIOTPAMMBI Ha pUC.S.

KT3

5. HpoaHaJ'H/BI/IpOBaTL Mpo1ecc BOCCTAHOBJICHUS aHAJIOTOBOTO CUTHAJIA. Z[J'IH OTOT'0 BBINOJIHUTH CICAYONINE OICPpaAluH.

0

_O.—O— Texonep 1 ®HU1 o
o Of FemT 10T oI ] o
O " O Jexonep3 QO :r__g_ ®HY3 O
O ! O~ Zexomep4 O i 8_ ®HY4 O
i i Ocuunnorpad
be  ©
Puc.2.

BEIXOomaM Mmynbtuiuiekcopa 0, 1, 2, 3. Ilpu stom

5.1. YcTaHOBUTH ANUTENBEHOCTD pa3BepTku ocumwniorpada 0.1 mc/[en.
5.2. TlocnenoBaTenbHO TOJKIIOYAs BXOJ

5.3. TlocnenoBarenbHO IOAKIIOYAS BXOJ

6. Conep:kanmne oTyeTa

B oTuere HeO6XO}II/IMO MPUBCCTU:

- [IeH PaboThI;

ociutorpada Ko BBIXOLY Jekoxaepal, nmexonepa2, nexoxepal
MPOKOHTpoHpoBaTh AVIM curHam mo KaXkIoMy KaHally M 3apHcoBaTh COOTBETCTBYIONIME OCIMJUIOIPAaMMBI Ha pHC.S,
COXPaHUB MEXIy HIMH BPEMCHHBIE COOTHOILICHNSI.

ocumtorpada Ha

Bbixoasl @HY, 3apucoBBIBaTH OCLMIJIOrPAMMBI
BOCCTAHOBJIEHHBIX CUTHaI0B. OTMETUTH HA HUX BPEMECHHYIO 3aACPKKY BOCCTAHOBJICHHBIX CUTHAJIOB OTHOCHUTEJIbHO UCXOJHBIX.

- CTPYKTYPHYIO CXCMY TOH YacTH YCTaHOBKH, YTO NPUMCHACTCA B pa60Te, OTMETUB Ha HEl TOYKH, B KOTOPHIX CHUMAJIUCH

OCHUJIIOrPAMMBI;

- BCC CHATHIC OCHUJIIIOTPAaMMBbI, PACIIOJOKCHHBIC TAKUM 06pa30M, yTOOBI HA HUX OBLIM OTMEUYCHBLI BCE H€06XOHI/IMI>IC
BPCEMCHHBIC COOTHOIICHUA MCKAY UCCICAYECMbIMU CUTHAJIAMU;

- 3HAYCHMS U3MEPCHHbBIX BEIUUHUH, C YKa3aHUEM CIUHUL] U3MEPEHHUS;
- BBIBOJHI IO paboTe.

7. KoHTpOJIbHBIE BONPOCHI
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Lo

Uro Takoe CUTHAN C HMITyJIbCHO-K010BOM Moayrsnueit (MKM)? Uem otmmuaercs curnan ¢ KM ot curnana ¢ AUM?
2. Kakue mpeoOpa3zoBaHus MPOU3BOJT HaJ AHAIOTOBBIM CHUTHAIIOM, YTOOBI MOJYYHUTh CHTHAN C MMITYJIbCHO-KOJOBOW
MOAYJISIIIEH?

3. U3 xakux omeparuii COCTOUT MPOIECC KOAUPOBAHUS CUTHATA?

4. Yro Takoe KBaHTOBAaHHME CHrHaja?

5. Kakoii cioco0 mpeoOpazoBaHus YPOBHS CHTHAJNIa B ABOWYHBIA KOJ MPUHAT B JIAOOpaTopHOH ycTaHOoBKe? Kakue erme
MOTYT OBITH CIIOCOOBI TAKOTO MPeoOpa3oBaHMs?

6. Uro Takoe BpeMeHHOE pa3zciicHHEe KaHAIOB? 3aueM ee IMPUMEHSIOT?

7. Kak mpousBoantcs oobequnerne KM curnaioB B JIMHHUHM CBSI3H, YTOO 0OECTIEUNTh UX MOCIEAYIONIee pas/ieleHrue Ha
MIPUEMHOM KOHIIE ¢ MUHUMAJIbHBIMH HCKQXKESHUSIMU?

8. Kak mpomusBoauTtcs pasaenenue curaanos ¢ KM u3 rpynmoBoro curaana, mpoxXoIsIIero Yepe3 JINHNIO CBI3H?

9. Kak noayuuts curtai ¢ AUUM u3 curnana ¢ UKM?

10. Kak npou3BOIUTCSI BOCCTAaHOBJICHHE aHAIOTOBOTO CHrHaa 13 curHana ¢ MKM?

11. Kaxkue ucxomHble CUTHANIEI Tpeobpa3yroT B curHai ¢ UKM B nanHO# mabopaTopHO yCTaHOBKE?

12. Kakue OJOKM W OpraHbl yIpaBJIEeHHs J1a0OpAaTOPHON YCTaHOBKOW MHHHUMAJIBHO HEOOXOAWMMBI Ui (POPMHUPOBAHUS,
00beIUHEHUS U pa3ieiacHus curaanos ¢ MUKM?

13. KakoBa CBs3b MEK/y CUTHAJIAMH Ha BXOJaX U BBIXOJaX MYJIbTUILICKCOpa?

14. KakoBa CBsI3b MEX/y CUTHAJIAaMH Ha BXOJI€ U BBIXOJIaX JE€MYJIbTHILIEKCOpa?

15. KaxkoBbI IPUUYMHBI Pa3In4ys 10 GpopMe UCXOAHOTO aHAIOTOBOTO CHTHAIA M CUTHaJIa, BOCCTAHOBJIEHHOTO

n3 curHana ¢ UKM?

Jla6opamopnasn paboma No 5 «MOILYJISIIUS B KAHAJIAX [IND®POBOM CBSI3U»

1. Heab paGoTsl.

W3yyeHne MOIyIMPOBAaHHBIX CUTHAJIOB B IU(POBBIX CHCTEMaX CBSI3H JUIA PA3HBIX BUIOB MOAYIISIMN (MaHUITYJISIINH)
— ammmuTyaHas Moaysinus (AM), aByxmosurnmonHas 9actotHas Manumysust (UM, FSK), neyxnosummonnas dazoBas
Manunymnus (OM-2, BPSK) u aByxmosuimonHast otHocuTensHas ¢azoBas Mmanumysimus (OOM-2, DBPSK) mpu
MIEPUOANIECKUX MOAYIUPYIOMINX CUTHATAX.

2. KpaTkasi XapaKTepuCTHKA MCCJIeAyeMbIX Leneil H CHTHAJIOB

B pabore ucnonp3yercs yHHUBEpCAIbHBIN JIAOOpaTOpHBIM cTeHI co cMeHHbIM Osiokom MOIVYJISITOP -
JEMOAVYJISATOP. (Ilpn ycraHoBke 0JI0Ka B CTEHJI PEKOMEHIYETCS NEPEKIIOYUTh TyMOJIepoM HECYIIHEe YacTOTHI JUIs
Moxyinsitopa fy u f, Ha Gomee Huskue - 9w 18 xI'm.).

Ha Bxonq MOJYJIAATOPA mnoparorcs mudposeie curHamsr or KOAEPA - 1 (KOAEP MCTOYHUKA), mubo ot
aHamoro-dposoro mpeodpazosarens (ALII), pacmomoxxernnoro uHmwke KOJEPA-1. Kroomounsni nepexmrouatens B/
MOAVYJIALNU, pacnonoxernusiii Han MOJYJIITOPOM, ycraHaBmuBaeT OAWH M3 YETHIpEX BUAOB Momyisimuu. Kaxkmoe
Ha)kKaTHe KHOMKH MPUBOIUT K CMEHE BHJa MOAYIIALMH IocienoBareibHo: “0” (Korna MOAyNAnus He MPOU3BOAUTCS M BBIXOJ
MOJYJISITOpPA COEMUHEH C ero BxoaoM), AM, UM, ®M, ODM, cuHosa “0”, AM ... u T. 1.

JBa ruesma, pacnonoxenusie Hwke MOIYJISATOPA - S; u Sp - MO3BOJSIOT U3y4YaTh CUTHAJIBI HECYIIMX YaCTOT,
COOTBETCTBYIOIIUX BBIOPAHHOMY BUIY MOIYJISIIUH.

B kauecTBe W3MEPHUTENBHBIX MPUOOPOB HCIONB3yeTCs ocuwuiorpad W m3MeputenbHas mmiara [IK B pexume
CIICKTPOAHAIHN3aTOpa.

Konep ¢popmupyer nsarucuvBonbublii NRZ kon. CuMBon koa onpeneneH Ha nHTepsaie 450 mxc. HeoOxoaumo nmers BBUIY,
4T0 KO (popMupyeTcs ¢ mepromoM 7.65 Mc, MOITOMY Ha OJHOM TEepHoje ykianbiBaercs 17 cumBonoB koma NRZ. Takum
00pa3oM, mepuoandecKas KogoBast OCJIEI0BATENLHOCTh Ha 3KpaHe ocumorpada OyIeT MMEeTh BUJ, TOKa3aHHbBIA Ha puc. 1.

A 7.65 mc

»i
«

v

5 CUMBOJIOB KOZepa
12 cumBoioB «0»

v

Puc.1.
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JBa rue3na, pacnonoxennsie Hinke MOJYJISITOPA - S; u Sy - nO3BONSIOT U3y4aTh CHIHAJIBI HECYIIMX YacTOT,

COOTBETCTBYIOIINX BRIOPAaHHOMY BHUIY MOIYJISLINH.
B kauecTBe m3MepHTENBHBIX TPHOOPOB Hcnonb3yercst ociumtorpad u ITK ¢ u3mepuTenbHOI mIaToi B peXXnuMe CIIEKTPOaHAIN3aTopa.

3. JlabopaTopHoe 3a1aHNe

1. M3y4nTe cekTpajbHbIe XapaKTePUCTHKH LU(PPOBBIX CUTHAIIOB
2. Uccnenyiite popMy M CHEKTp MOIYJINPOBAHHBIX CUTHANOB ITpu AM, UM, ®M n OPM.

4. IlopsinoK BBINOJHEHHUS PA0OTHI

1. CobOpatb cxeMy yCTaHOBKH COTJIACHO PHC.2

BXOH «X»
ocumiorpada

BXOI «Y)»
ocrmiorpaga

Kogep 1
Moaynsitop
bl b2 b3 b4 b5
BXOJI

i b CIIEKTPOAHAIN3ATOPA
So S

1

Puc.2.

HepeKJ'IIOLIaTeJ'II) ((BI/I,Z[ MOAYJIAIHUKN» YCTAHOBUTH B ITOJIOXKCHUC «0»

2. BKIIIOYHTH 1a00paTOPHBIN CTEH/I, KOMITBIOTEP U OCIHILIOrpad, MPOBECTH HACTPOMKY armapaTyphl.
2.1. Ha IlK 3amycTup npunoxenue «Bordoy.
Ha nanenu ynpasnenust «Bordo» cienarts clieayroIue YCTaHOBKH:
- Ha Briagke «PexuMm wu3MepeHHs» ycTaHOBUTH pexuM «Croektp», B Ookce «bbeicTpoe mpeobOpazoBanue Dypbey
yctaHoBuTh CriekTp- «Absy, Uncno orcueroB — 32768;
- Ha BKJIanke «PassepTkay: Bpems//lemenne — 2.0 mc;
- Ha BKJIanke «Ycumutensy Bonet//lenenne — 1.0 B, [Ipobank — 1 : 1.
2.2. YcTaBHUTh peXUMBI ocIiiyuIorpada:
- cuHXpoHM3as: « KIymr.», «+»;
- pa3Beptka: Bpems/Jlen. - 0.1 mc;
- 9yBCTBUTENBHOCTE: Bonpt//len.- 2.0 B

3. YcranoButs ko 10000 (mepekirogatesb « Bia MOAyISAINN YCTAHOBIICH B MOJIOKEHHE «0»)
3.1.Pyuxo#i «ypoBeHb» JOOUTHCS YCTOHYMBOro NU300paskeHMs CUTHAJIA HA 9KpaHe ocuuuiorpada.
3apucoBath ociuiorpammy curnaia Ha Beixone MOAYIISITOPA (puc.4) u psaom (Ha OfHOW CTPOKE) CHEKTP ITOTO JKe
CHUTrHaja, coOMoast BpeMEHHON M YaCTOTHBIN MacIITa0bl OCIMIIIOTPaMM, COOTBETCTBEHHO.
W3meputs 1iaMHy CHMBOJIa KOJIa 1 IIUPHHY CHEKTpPa (110 IEpBOMY JICHIECTKY CIIEKTPOTPaMMEI).
3.2. YcranoButs kon 10101, pydkoil «muiaBHO» JOOMTHCS TOTO, 4TOOBI HA JKpaHe ocipuiorpada ObUTH BUAHBI 5-6
cuMBoJ0B kojaa NRZ. TTosropurs 1. 3.1.

4. TIomKITIOYNTH CIEKTPOAHATM3aTOp K TOuKe Sp (S;) W3MEpUTH YACTOTY HECYNIMX IJIsi BCEX BHJIOB MOJYJISIIHH,
MTOCTIEIOBATEIHHO YCTAHABIMBASA BU MOIYJISIINH B TIoJoxkeHuss AM, UM, ®M, ODM.
PesynbraTsl 3aHecTH B TabmuIy 1.

Ta0muma 1.

Bun mopyisiiuu

Yacrora AM UM OdM OdM

KI'n

5. TloaxmoYnTh CIEKTPOAHAIN3ATOP K BRIXOAY MoayIsiTopa (kox 10101).
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5.1.YcranoButh Bug Moxyasun AM, 3aprcoBaTh OCIMIIIOIPAMMY CHTHAJIa Ha BBIXOZE MOIVJIATOPA
(puc.5) v psamom (Ha OJTHOM CTPOKE) CIEKTP TOTO YK€ CHTHaja, COOM0aas BpeMEHHON M YaCTOTHBIN MacmTaObl
OCLIMIIJIOIPaMM, COOTBETCTBEHHO. VI3MepUTh IHUPHUHY CHIEKTpa MOy TUPOBAHHOTO CUTHAA.
5.2. VYcranaBnuBas mnocienoBarenbHo Bua moaymwinuu UM, ®M, ODM nosropurs wuaMepenus mo 1m.5.1.(npu
HEOOXOMMOCTH yCTOWYMBOIO CHrHajIa Ha dKpaHe ocuuiuiorpada MOXKHO TOOMTHCS pYyUYKOH «Tu1aBHOY). [Ipu HabnroneHnu
ociutorpamm st @M u ODM o0paTuTh BHUMaHUE HA MOMEHTHI TIOSIBIICHHST CKAYKOB (ha3bl.

6. Haopas B KOJAEPE-1 xom6unanuio 11000, mOBTOPHUTS I1.5, 3apHCOBATh OCHWILIONPAMMY CHTHAJIA Ha BBIXOJIE PHC.6
7. B kagectBe wucTouHWKa ImppoBoro curHama wucnoib3oBath AL, BXOZ KOTOPOTO COEAMHHUTh C HCTOYHHUKOM

HU3KOYaCTOTHOTO aHAJIOTOBOTO CUTHana S 4 a BeIXxox — co BxogoM MOIAVYJISITOPA (puc. 3). YcTaHOBHTH NEPEKIIOUATENN
paspsimaocta AL B monoskerue 3 (T. e. KaKablil oTcu€T curHana konupyercs B ALIT Tpemsi ABOMYHBIMU CHMBOJIAMH).

=)
] ALN —o————o—  MOO¥NATOP —o
) Lo
Salkist) S0 5y

Puc. 3. IIpeobpa3oBaHue aHaJI0roBOro CUrHaia
B LM(POBON MOTYyJIMPOBAHHBIN CUTHAI

YCcTaHOBUTP Ha IaHEIN yIpaBJeHus clieKTpoananuzatopa Bpewms/[lenenne — 5.0 Mmc;
3apucoBaTh B OJHOM MacuITabe BpEMEHH CIIEAYONINE OCIAIIIOIPAMMBI:

AHAJIOTOBBIM CHTHAI S 4
mudposoii curnan ¢ Beixoxa AL (Tak HazpBaembrii KM - curram).OTy BpeMeHHYIO quarpaMMy yaoOHee MOIyquTh C
9KpaHa MOHHTOpA B IPOLIECCE aHAN3a CIIEKTPa 3TOT0 CUTHAIA.
MOyTUPOBAHHBIA CUTHAI (BHI MOIYIAIUN — AM).
3apHucoBaTh CHEKTPHI CUTHAJIOB:
aHaJIOrOBOI'0 CHrHaja Sy,
UKM - curnana;
MOy TUPOBaHHOTO curHana (AM).

6. llopsinok opopmiieHUs1 OTYETA

OTueT J0IKEH COAEPIKaTh:

1. BelnoaHeHHOE JOMaIIHEE 3a[aHue.

2. CIpyKTypHYIO CXeMY U3MEpEHUI.

3. OcuumIorpaMMsl U CIEKTPOrpaMMBI 110 BCEM ITyHKTaM.
5. AHanu3 pe3yJnbTaToB U BBIBOJBI.

7. KoHTpOJIbHBIE BONIPOCHI

8. M3o00pasure CHEKTp OAMHOYHOIO MPSIMOYTOJBHOTO HMITyjbca. Kak OH W3MEHHTCS NpH YBEIWYEHHH JUIMTEIBHOCTH
uMnyibca?

9. Ort gero 3aBHUCHUT OrudarONIAs CIIEKTPa MEPUOJHIECKH TIOBTOPSIOIIETOCS TPSIMOYTOJIBHOTO NMITYJIbCca?

10. M306pa3ure MOIYIHPOBaHHBINA CUTHaN (C OJHMM W3 BHJOB MOXYJSIIMH) TPH HOAA4Ye HA BXOJ MOIYJATOpa IHU(POBOTO
curnana 01101.

11. Kak U3MEHUTCS CIIEKTP MOAYJIHMPOBAHHOTO CHTHAJNA MIPH U3MEHEHNH HecyIel yacToTel Ha 1kl '1?

12. Kak M3MEHHTCS CHEKTp aMIUIMTYJ MOIYJIHPOBAHHOTO CHTHAJIA, €CII BMECTO MEPHOANYECKOI0 MOIYJIHPYIOIIEro CUrHaja
OIaTh CIyYalHbIN H(POBOI curHAN?

13. Kak MOHO ONpeleNuTh CIEeKTp ClIy4ailHOro curHana?

14. B gem oTnmuue CIIEKTPa aMIUIUTY OT CIIEKTPAIbHON TUNIOTHOCTH aMILIUTY1?

15. Yto Takoe criekTpanbHas MIOTHOCTh MOIITHOCTH?

9.Yt1o0 Takoe FHEPreTHUECKUil CIIeKTp CUrHana’?

10. B yem otiimuune ®M u ODOM curnanos?
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11. Yro Takoe UMITyIbCHO — KooBast Moxyismust (MIKM)?

12. Kakyro (h)yHKIHUIO BBIOIHSIET aHAJIOrO-IU(POBOii peodpa3oBareinb?

13. Kak cBsa3ana InrprHa COCKTpa MOAYJIMPOBAHHOI'O CUTHAJIa U IMHUPHUHA CIOEKTPa UCXOAHOTO HU3KOYACTOTHOI'O CUTHAIa IpU
nudpoBoi nepenaue?
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