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|. Henu u 3a1a4n AUCHUIIIMHBI (MOIYJIA)

Bonokonno-ontnyeckue nuHuu cBsisu (BOJIC) siBisitoTcss B HACTOsIIEE BPEMs CaMbIMU
OBICTPOACHCTBYIONIMMH M3 BCEX U3BECTHBIX CUCTEM CBsI3U. OnTHYecKHe KaOelnu UCTIONb3YOTCs A
opraHm3aiyu  TeNe(GOHHOM TOPOJCKON, MEKIYrOpOAHEH U MEXIYHAPOIHBIX CETEH CBS3H;
KaOeJbHOTO TEJIEBUICHHUS; JTOKATbHBIX BBIYUCIUTEIBHBIX CETEH; BOJIOKOHHO-ONTUYECKUX JAaTUUKOB
u Jap. B naHHON AMCHMIUIMHE W3JaratoTCs OCHOBBI IE€peJayd CUTHAJIOB I10 ONTOBOJIOKHY,
MPUHLIMITBI pa0OThI PA3JIMYHBIX BUJOB ONTHUYECKUX BOJHOBOJIOB, UX XaPAKTEPUCTUKH.

Bonbmas 9acte 71a0OpaTOpHBIX 3aHATHH TPOBOAMTCA C HCIOJIB30BAHUEM YYEOHOTO
obopynosanus kommanuu National Instruments (NI). OcHoBHO#T 0COOCHHOCTBIO KOHCTPYKTHBHOTO
pemenus ¢upmbl NI sBisiercs moctpoeHne OONBIIOr0 HaboOpa MPAKTUKYMOB MO Pa3IMYHBIM
JUCHUIUIMHAM Ha eOuHOW Iuiatdopme: yHHBepcanbHOW sabopatopHoit cranumu NI ELVIS.
[IporpaMMHBIM oOecriedeHreM AJisl peali3aluy MPOEKTOB HAa OCHOBE 3TOH MIaT(opMbl SBISETCS
cpena BusyanbHoro mporpammupoBanust NI LabVIEW. Cpena no3Bossier npoBoauTh 00ydeHHE B
MPAKTUYECKOM, WHTEPAKTUBHOM PEXKHMME B TaKUX OOJACTAX, KaK KOHTPOJbHO-U3MEPUTEIIbHbBIC
o0opy/I0BaHUE, CXEMOTEXHHKA, DJIEKTPOHUKA, IEKTPOTEXHHKA, CHCTEMbI yMpaBICHHS, CPEICTBa
KOMMYHHUKAIMU U Jp.

[Iporpamma cTaBUT mHeJdb IMO3HAKOMUTH CTYJEHTOB C OCHOBAaMHM TEXHHKU Tepeaadn
CUTHAJIOB B LMU(POBOH (opMe MO ONTOBOJIOKOHHBIM JIMHUSAM Ha 0a3e COBPEMEHHOro y4eOHOro
o0opyoBaHUs. 3aHATHS PACCUYMTAHBI HA OJMH CEMECTD.

B nanHOM Kypce, ¢ OJHOW CTOPOHBI, M3YYAIOTCS (PU3NYECKUE OCHOBBI PACIpPOCTPaHEHUS
CBETOBOI'O JIyda B ONTOBOJIOKHE, & C JIPYroll CTOPOHBI, pealu3yrTCs JIabopaTopHbIe pabOTHI MO

TCEXHUKE O6Cﬂy>I(I/IBaHI/I${ OINITOBOJIOKOHHBIX JIMHHUH CBSI3H.

3agauu Kypca:

- CHabauTh CTYJEHTOB 3HaHUAMU 00 OCHOBAX TEOPUHU IE€peiayll CUTHAJIOB,;

- TI03HAaKOMHTH C apXUTEKTypoul ydeOHoro yradoparopHoro komruiekca NI ELVIS II u
pacmmputensHoil matoii EMONA FOTEX;

- BbIpaboOTaTh y CTYICHTOB HaBBIKM paboTHl ¢ oOopynoBaHueM kommaHuu National
Instruments, HACIOIB3YIOIIETOCS npu MOCTPOCHUH COBPEMEHHBIX
TEJIEeKOMMYHUKAIIMOHHBIX CETE! C ONTUYECKUMH KaHAJIaMU Mepelayk TaHHBIX.

- 3HAaHUS U YMEHMs, MPHOOpPETEHHBIE MNPH U3YYEHUH OTOr0 TNpeaMera, OyayT
BOCTpeOOBaHbI TPU BBHIMOJIHEHUH KYpPCOBBIX M JUIUIOMHBIX paboT M B THpolecce
Oyymiei mpodeccuoHaIbHOM NS TEIbHOCTH;

- IO3HAKOMHUTH CTYACHTOB C MPHUHIHIIAMHA ITOCTPOCHUSA KBAHTOBBIX KOMIIBIOTEPOB.



4
JIaGopaTopHbIii KOMILIEKC JAaHHOTO MPAaKTUKyMa MpeaHasHaueH Ui OOy4YeHHUs CTYIEHTOB

MPUHIUIAM NIepeaayr HH(OPMAIMH MO ONITOBOJIOKOHHBIM JIMHHSIM CBsI3U. B pamkax 1abopaTopHbIX
paboT CTyAEHTHl OCBaMBAIOT METO/bl KOAWPOBAHUS U JEKOJUPOBAHMS CUTHAJIOB C HMMITYJbCHO-
KOZIOBOM MOIYJISALIMEH, a TaKkKe OCHOBBI ONTHYECKON (HIbTpaLUM, pa3feieHus U o0beIUHEHUS

CHUT'HAJIOB, [[BYHaHpaBJIeHHOﬁ OIITOBOJIOKOHHOM CBA3H, OIITUYCCKUX NIOTCPb U JP.

1. MecTo mucuuniunsl (MoayJs) B ctpykrype OITIOII BO
JlaHHBIII Kypc OTHOCHTCS K 4YacTd, (GOpPMHpPYeMOW Yy4YaCTHHKaMHU OO0pa3oBaTEIbHBIX

oTHomeHui 6s10ka b1.).

Bxonubie 3HaHMWS, yMEHHS W KOMIETCHIIMH CTYACHTOB, HEOOXOAMMBIC I HW3Y4YCHUS
JUCIHUIUIMHBL, OINpPEAeNSIoTCs MX O0a30BbIMH 3HAHUSMH, MOJYYEHHBIMH Ha MIIAIIIUX Kypcax
OakanaBpuaTa NpU H3YYEHUH CIEAYIOMIUX AUCHUILIMH: MoOAynb «MeToasl MareMaTH4ecKon
¢usukun", monyns «Teopermdeckas Qusuka», Monayinb «®Duszmka KoJIeOATEIHHBIX M BOJHOBBIX

IMpoUeCCOB», PAAUOTCXHUYCCKHUEC CUTHAJIbI U LCTIN.

I11. TpeGoBaHus K pe3yJibTaTaM OCBOEHUS TUCHUILIUHBI
[Iporiecc wm3ydeHWs MUCHMIUIMHBI (MOIyJisl) HampaBlieH Ha (OpMUPOBAHHE CIETYIONINX
npopeccuonanbHbIX komnerenuuii (IIK):

- CnocobeH npoBOJUTh Hay4HbIE UCCIIEI0OBaHMs B M30paHHOI 007acTH SKCIIEPUMEHTAIbHBIX
U (MIM) TEOPETUUECKUX (PU3MUECKUX MCCIE0BAaHUM C MOMOIIBIO COBPEMEHHOM MprOOpHOi
06a3pl (B TOM 4MCJIE CIOXHOTO (pU3MUecKoro o0OopynoBaHHA) M WH(GOPMAIMOHHBIX
TEXHOJIOTUH ¢ Y4ETOM OTEUECTBEHHOTO U 3apyOekHoro ombita ([TK-2).

IlepeueHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI 1O JUCHUIJINHE (MOIYJII0), COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHHs] KOMIIETEeHIIU

Komnerenuus NuaukaTopsl PesyabTarhl 00y4eHust
KOMIIeTeHI

TIK-2 HJIK nik21 3Haer:
Cnocoben - OCHOBHBIE DJJIEMEHTBI  YCTPOMCTB
OCYILECTBIIATh BOJIOKOHHO-ONTUYECKUX JINHUU CBSI3H;
BBITIOJTHEHUE - IIPUHLIMIIBI JEHCTBUS OTACIBHBIX Y3JI0B
SKCIIEPUMEHTOB U 1 DJIEMEHTOB alnaparypsl;
odopmieHue - OCHOBHBIE IIpaBMJa JKCIUIyaTallUd u
pEe3yabTaTOB NepeoBble  METOAbl  OOCITYy>KHMBaHUS
UCCIIE0OBAHUMN U COBPEMEHHBIX ONTUYECKUX JIMHUM CBSI3H.
pa3paboTok Ymeer:

- U3MEPATH " CaMOCTOSITEIbHO
NPOBOJUTh  HUCHBITAHUS  ONTHUYECKUX
JIMHUU CBA3U

- oOecrieunBaTh COXpaHEeHHE
HOJTy4aeMbIX JTaHHBIX;
- IIpaBHUJILHO OpTraHHU30BbIBATH

JKCITyaTalMI0 KAaHAJIOB IIEPBUYHBIX U
BTOPUYHBIX CETEU CBS3H.




Baageer:

L] MGTO[[HKOI;'I I/I3MepeHI/ISI OCHOBHBIX
AKCIUTYaTallMOHHBIX HU3MEpPEHUI
KaHaJoOB, TPAKTOB M  JJIEMEHTOB
anmaparypbl CHCTEM nepenayu
OIITUYCCKUX CUTHAJIOB.

IV. Copepxanue u cTPyKTYpa TUCHHUILINHBI (MOLYJIs1)

O0BeM QUCIUILUIMHBI COCTABIIIET 2 3a4ETHBIX €ANHULIBI, /2 Jaca,
B TOM YHCJIe 53 4aCOB KOHTAKTHOU PaOOTHI.
3aHATHS TPOBOIATCS TOJBKO B OYHOW (hopMe OOydeHHUs C NPUMCHCHHEM JHCTAHIIMOHHOTO
KOHTPOJISI CaMOCTOSITeNIbHOM paboTel cryaeHToB Yepe3 OUOC dakynbreTa. DIEKTPOHHOU U
JUCTAaHIIMOHHOU (hopM 00yUeHHUs HE TIPeyCMaTPUBACTCS.
Ha npakTtrueckyio moAroToBKy OTBOAUTCS 22 ay IUTOPHBIX YacOB (BO BPEMSl BHIMIOTHEHUS
MIPaKTUYECKUX 3aJaHUil).

dopma NpOMEKYTOUHON ATTECTALMU: 3AYET.



4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKazaHUEM BUA0B y‘leﬁHLIX 3aHSATHH M OTBEJEHHOI0 HA HUX KOJIUYeCTBA

AKAACMHUICCKHUX JacoB

Buabl yuedHoii padoTsl,

DopMbI TEKYLIET0

R
w o | BKIIOYAs CAMOCTOSATENbHYIO padoTy 00y4alommuxcs, KOHTPOJIs
g E NPAKTUYECKYIO MOATOTOBKY U TPYA0EMKOCTH ycCIieBaeMoCTH;
@ § S (B yacax) ®opMa NIPOMEKYTOUHOI
= § = a KonTakTHas pa0ora npenogasartes ¢ - aTTecTaluu
by 3} =
Ne Paszjnen nucuuniauHbl/TeMa S : 58 obyvatomumucs =] (no cemecmpan)
n/H 5 = =] g
o |8 | Ex £ S
=2 £ o | Jlexuun Cemunapckue/ | Koneynn | S 'S
: ° NpaKTHYeCKHe/ | TAlUH g :‘
= = JaadopaTopHbIe z
= 3aHATHS S

1 2 3 4 5 6 7 8 9 10

1 | Pazgen 1. Teopus nadopmaluu u onTUKa 8 | 81 2 4 0,1 4 ompoc

2 | Paznen 2. BonokonHas onTuka 8 |20.2 4 8 0,2 12 | oruér, 3ammra oT4éTa

3 | Pasnen 3. BoIOKOHHO-ONITUYECKUE TUHUU CBI3U 8 | 20,2 4 8 0,2 12 OTYET, 3aIIUTa OTUETA

4 | Paznen 4. ®usnueckrie OCHOBHI IEpeaun CUTHaja 110 02| 4 8 0.2 12 OTUET, 3aIuTa OTYETA
ONTUYECKOMY BOJIOKHY 8 ’ ’

5 | Pazzmen 5. M3yuenue TeXHOIOTHH Tiepeadyn U 00pabOTKU OTYET, 3aIIUTa OTUETA,
ONTHYECKUX CUTHAJIOB Ha Y4eOHOM J1abopaTopHOM 202 | 4 8 0,2 12 KOHTPOJILHBIE
koMmiuiekce NI ELVIS II ¢ mnatoit EMONA FOTEx 8 BOIIPOCHI

6 | Pasmen 6. Onrrueckne KOMIBIOTEPHI 8 [111| 4 8 0,1 3 orpoc

Ompoc
KonTtpois 8
HToro yacos 108 | 22 44 1 55




4.1. Il;1an BHeayIMTOPHOM CaMOCTOSITeIbHON Pad0oThI 00y4aroIUXCs M0 JUCHUIIIMHE

CamocrosTenbHas paboTa 00yJaronuxcst V4ebno-
Ouwe . METOJUIECKOE
HOYHO
Cemectp HaszBanue paznena, TeMbl Cpoku T I obecreueHue
- PYZOEMKOC CpPEICTBO o
Bun camocrosiTennbHOM pabOThI | BHIITOIHEH (ac.) CaMOCTOSITEIIbHOM
st Tb (4ac. pa6OTI)I
O0paboTKa MoIy4eHHbIX B reuetie OTYETHI IO
8  |Bce pa3znmensl AKCIEPUMEHTAJIbHBIX IAHHBIX, 48 1a00paTOPHBIM
cemecTpa Meronnueckue
aHAJIN3 PE3yIIHTATOB paboram
OTMCaHHMS K
dopMyTupoBaHUE BBIBOJIOB 10
1a00paTOPHBIM
pe3yabTaram padboTsl. Pabora c|B Teuenue
8  |Bce pazmensl 4 pabotam
METOJIMICCKIM MAaTEePHAJIOM K | cemecTpa
KaKJ10i paboTe CobecenoBanue
Bes
. K xonmy
8  |Bce pasnensr [TonroroBka k 3auéty ceMECTDA 3 pEeKOMeH TyeMast
P Omnpoc JuTeEparypa
OO6muit 00beM CaMOCTOATENHHOM PabOThI IO TUCIHUILTHHE (4Yac) 55




4.3. CoaepxxaHune y4eOHOro MaTepuajia

CopeprkaHue pas3iesioB U TEM AUCIUTIIHHBI

Pazoen 1. Teopusa unghopmayuu u onmuka

1.1.

1.2.

1.3.
1.4.

1.5.

1.6.

HcTounuk, NMpueMHUK W KaHall rnepenadyd uHbopManuu. XapaKTepUCTHUKU KaHala
nepenayu uHGopmanuu. IIEKTPOHHBIE KaHAIbI CBSI3U M UX OTPaHUYCHHUS.
N3o6paxenune kak curnan. OyHaaMmeHTanbHbIN mpenen bpemmepManHa Ha CKOpPOCTh
00paboTku u nepenayn uHbopmaruu - 2-1047 OGuT/T.CeK.

Hcropus onTuuecKkon CBSI3U.

BosiHbl B cpenax ¢ 4acTOTHOM M MPOCTPAHCTBEHHOM IUCIIEpCHEN W aHU30TPOMUEH
ONTUYECKUX CBOWCTB.

I'eomeTpuueckasi onTHKa BOJTHOBOAHBIX cucTeM. JIMH30BbIe, TuadparMeHHbIe TUHUH U
ONITUYECKUE PE30HATOPHI.

MopnoBas Teopus. BonHoBonHas nepeaaya nu3o0paxkeHuit. Onrtudeckas nepenaTouHas
GyHKIUS BOJIOKOH M IJIAHAPHBIX CBETOBOJOB. ODHEpPreTHKa CBETOBOJOKOH U
"CUIIOBBIE" CBETOBOIEI.

Pazoen 2. Bonokonnas onmuka

2.1.
2.2.

2.3.

2.4.

2.5.

2.6.
2.7.

OnHO-1 MHOTOMOJIOBbIE BOJIOKHA. B3anmopelictue Mo Henanpasisiemble MOJIBI.
DJNEeKTPOMarHuTHOE I0JIe BHYTPU BOJIOKHA. 3aTyxaHue. ucnepcuss Moa. MonoBblit
LIyM.

Cxatue UMIYJIbCOB U CHEKTPAJIbHOE YIUIOTHEHHE. ['pajueHTHbIe BOJIOKHA, (DOKIHMHBI,
MOJIaHbl, CEI(POKH.

Henuneitable 3¢(exkTbl B ONTHYECKUX BOJOKHAX M COJMTOHHBIN PEXHUM Iepenadu
uHbopmanuu. BiusHMEe BpEeMEHHBIX MapaMeTpPOB CUTHAJa Ha HWH(POPMALUOHHBIE
XapaKTepUCTUKH CBETOBOJIOKOH. PoJib BHelIHel 000J10YKH CBETOBOJIOKHA.

ITotepu U UCKaXeHUs B ONTHUYECKOM BOJIOKHE. BonokoHHO-ontuueckue /BO/ natunku
¢u3nyeckux BennunH. Bog nudopmaiym B BOIIOKHO.

ITosrynipOBOIHUKOBBIE JIa3€phl U CBETOUO/IBI JUUIsl ONTUYECKON CBA3H.

CoenuHeHHe JBYX BOJIOKOH M METO/AbI BO30YKIEHHS MOJ B BOJHOBOJE. MeToJbl
MOJYJSIUM CBETa: aMIUIMTyAHas, (a3oBas, 4acTOTHAs, JBOMYHAs MU MO3UIMOHHO-
UMITyJIbCHAsl. MyJIbTUILIEKCOPBI, Pa3BETBUTEIN U PETPAHCIATOPBHI.

Pazoen 3. Boarokonno-onmuueckue aunuu ceénzu /BOJIC/

3.1.
3.2.
3.3.
3.4.

3.5.

3.6.

[udpossie BOJIC nepBoro 1 BTOporo moKoJeHHUs.

Amnanorossie BOJIC.

[Tpumenenne BOJIC B JOKaJdbHBIX CETAX TENEMETPHM, CBEPXJaJIbHEH CBS3U M NpHU
KOMIBIOTEPU3AIMH (PU3NIECKUX IKCIIEPUMEHTOB.

TexHos0ruM U3roTOBIEHUS ONTUYECKUX BOJOKOH U cucteM. BO-natunku u BOJIC ¢
NEPBUYHON 00pabOTKOM cUrHaIa.

BO-tenemerpus u BO-u3mepurensusie cucreMsl. BO-unTepdepoMeTpsl U JaTYUKK Ha
ux ocHoBe. OOpaboTka H300pakeHUII MHOTOXIYTOBBIMH cucteMamMu u BO-
ianmai6amu. BO uHTpackonus u 1eeKTocKomusl.

OTKpBITbIE TUHUM ONTHYECKOMN CBA3H.

Pazoen 4. Duzuueckue 0cHoBbl nepedatm CUZHAJIA RO OnmMuUu4eCKomy 60/10KHYy

4.1.

N3yuyenne KOMNbIOTEPHOH MO/1e/IM MJIAHAPHOI0 ONTHYECKOr0 BOJIHOBOa

4.1.1. MonoBasi CTpyKTypa CUTHaJIa B BOJTHOBOJIE.

4.1.2. XapakTepuCTHUKH MO/ B TNIAHAPHOM BOJIHOBOJIE.



4.1.3. IlpencraBneHre 0 MOJIOBOW AUCTIEPCUH.
4.1.4. Tlepexon B OJHOMOJOBBIM PEXHUM, JTOCTOMHCTBA M HEIOCTAaTKU OJHOMOJOBBIX
CBETOBOJIOB.
4.2 BBoj u3Jiy4eHUusl B ONITOBOJIOKHO
4.2.1 TlonsiTue anepTypbl BOJOKHA.
4.2.2 V3MepeHue anepTypHOro yria.
4.2.3 Pacyer xapakTepUCTHUK BOJIOKHA 110 U3MEPEHHBIM JaHHBIM.
4.3 TloTepu B ONTHYECKOM BOJIOKHE
4.3.1 Bunsl norepsb.
4.3.2 Tlotepu B BOJIOKHE IpH U3rHOE.
4.3.3 Pacder mapaMeTpoB BOJIOKHA 10 TaHHBIM U3MEPEHUH.
Pazoen 5. « Usyuenue mexnonozuu nepedauu u 00padomku Onmu4ecKux CuzHa1068 Ha y4eOHOM
naoopamopnuom komnaexkce NI ELVIS II ¢ nnamoi EMONA FOTEx
5.1. KonTpoubHo-usmepureiasnbie npudopsi NI ELVIS 11
5.1.1. Hudporoii MyabTHMETP
5.1.2. Ocummnorpad
5.1.3. UcTOYHMK MUTaHUS TOCTOSTHHOTO TOKA
5.1.4. I'eneparop GpyHKuMi
5.2. 3HakoMCTBO ¢ pacmiupuTeJbHbIM MoayJjieM FOTEx
5.2.1. U3mepenue mapamMeTpoB OMOPHBIX CUTHAJIOB.
5.2.2. Moayns npeoOpa3zoBaTessi peu4eBbIX CUTHAJIOB.
5.2.3. Moaynb ycumuTens.
5.2.4. ®unbTpHI HIKHUAX YaCTOT ¢ yacTotaMu cpe3a 1kl u 3kl .
5.3. Konnposanne UKM.
5.3.1. KogupoBanue CTaTH4YEeCKOTO CHTHAJIAa MOCTOSTHHOTO TOKa C (DUKCHPOBAHHBIM
YPOBHEM.
5.3.2. KogupoBanue curaasna HalpsHKEHUS C H3MEHSIEMBIM YPOBHEM.
5.3.3. KogupoBanue HenpepbIBHO U3MEHSIOIIETOCS CUTHAIA.
5.4. HexonqupoBanue KM
5.4.1. Hactpoiika UKM-konepa.
5.4.2. lexogupoBanne MKM-naHHBIX.
5.4.3. Ananmzarop crekTpa.
5.4.4. UccnenoBanue crieKTpa JEKOAUPOBAHHOTO CHTHAJIA.
5.4.5. BoccTaHoBiieHHE UCXOIHOTO COOOIIEHHUS.
5.5. JAuckperusanus u teopema HalikBucTa NpH MMIYJIbCHO-KOA0BO MOAYJISALMU
(MUKM)
5.5.1. OcHOBHbIE IPUHIUIIBI TPEOOPA30BaHUS AHAJIOTOBOTO CUTHANA B IU(POBOH.
5.5.2. Hactpoiika omHokaHaimbpHO# cuctemMbl KM koaupoBaHUs U JEKOJUPOBAHNS.
5.5.3. Cniextp curnana Ha Beixosie MUKM-nekosepa.
5.5.4. BausiHue 4yacTOThI CUTHAJIA Ha TOOOYHBIE TAPMOHUKH.
5.5.5. Hanoxenue cniektpoB u yactora HalikBucra.
5.6. MHo:KeCcTBEeHHBI T10CTYIl ¢ BpeMEeHHbIM pa3jaejieHueM kanaiaos (TDMA)
5.6.1. Hactpoiika KM konepa B pexxume TDM.
5.6.2. Coznanue aByxkaHanbHoO#i cuctemsl PCM-TDM.
5.6.3. YIuloTHEHHE 110 BPEMEHH U YacTOTa TUCKPETU3AIIH.
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5.7. JInHeiiHOe KOAUPOBaHHE JMHHUHU U BOCCTAHOBJICHHE TAKTOBOI'0 CHTHAJIA

5.7.1. KogupoBka curnaia B kogom Manchester I1.
5.7.2. KogupoBka curnana kogom NRZ.
5.7.3. CpaBHHTEIbHBIC XapaKTEPUCTHKH, TOTEPH HHPOPMALIUH TIPH TEepe1aue MOCHLUIKH.
5.7.4. ViccnenoBaHue TMHEWHBIX KOJOB C TIOMOIIBIO OcHMLIorpada.
5.7.5. UccnenoBanue CEKTPaIbHOTO COCTABA JIMHEUHBIX KO/IOB.
5.7.6. OneHka KOJI0B MO0 KaYeCTBY CAMOCHUHXPOHU3ALINH.
5.7.7. BocctaHoBneHre CUTHANA OUTOBON CHHXPOHHU3ALIUH.
5.8. Ilepenaya naHHBIX Yepe3 ONTOBOJTOKOHHbIC THHUH
5.8.1. llepenarunku 1 NpUEMHUKN ONTUYECKHX CUTHaNIOB Ha miate Emona FOTEX.
5.8.2. Ilepenaua undopmaruu o npocteiimeir BOJIC.
5.9. Co3naHue ABYXKaHAJIbHOH TeJ1eKOMMYHUKANMOHHONH CHCTEMbI MHOKECTBEHHOI0
AOCTYIa ¢ BpeMEHHbIM pa3jejieHHeM KaHAJI0B
5.10. dDuasTpanus, pa3ejieHne H 00beJUHEHHEe ONTHYECKUX CUTHAJIOB
5.10.1. dunpTpanyy ONTHYECKUX CUTHAIIOB.
5.10.2. Pa3eneHne ONTHYECKUX CUTHAIIOB.
5.10.3. O0berMHEHNE ONITHYECKUX CUTHAIIOB.
5.11. /IByHanpaB/ieHHAasl OITOBOJIOKOHHAS CBSI3b
5.11.1. Coopka ofHOHAIIPABIECHHOMN ONTOBOJIOKOHHOW CUCTEMBI CBSI3H.
5.11.2. IIpeoOpazoBaHme CXEMBI B ABYHAIPABICHHYIO ONTOBOJIOKOHHYIO CUCTEMY CBSI3H.
5.12. ChekTpajbHoe yIIOTHEHUE CUTHAJIOB
5.12.1. TTomy4eHue CeKTPaIHLHOTO YIUIOTHEHUSI.
5.12.2. JIByxkaHaNbHasl CHCTEMA CO CIIEKTPATBHBIM YIUIOTHEHHUEM.
5.12.3. TpexkaHaibHasi CUCTEMA CO CIIEKTpalibHBIM yiuioTHeHueM (TDM-WDM).
5.13.  Onrtunyeckue nNoTepu
5.13.1. Ouenka norepb Ha ONTHYECKUX COSAMHEHUSIX.
5.13.2. Ouenka noreps Ha WDM-dunbTpax.
5.13.3. MccnenoBanne 3aTyxaHWsl CHUTHAJIa B 3aBUCUMOCTH OT JIJTMHBI OMTOBOJIOKOHHOTO
Kabes.
5.13.4. Ouenka moTepb Ha ONTHYECKOM pa3BETBUTEIIE.
Pazoden 6. * Onmuueckue Komnviomepsl
6.1. Tlpoteccopsl yisl yaydlIeHUs KadecTBa M300paKEHMM, paclio3HaBaHUS U 00pabOTKH
JTAaHHBIX
6.2. Me3OITOIITrka u cBepxpa3peiiecHue.
6.3. OnTHyeckre CUCTEMBI C OOPAaTHOH CBSI3bI0. AJJAIITHBHAS OTITHKA.
6.4. MynbpTHCTAOMIBHBIE ONTHYECKHE dJIeMEeHTHl. ONTHYECKHEe HEHpOIo100HBIE CHCTEMBI
00paboTku nHpopManmu. OyHIaMEHTAIbHBIC (U3UYECKUE TPEIeTbl MUHUATIOPU3AIlUN
KOMITBIOTEPHBIX CHCTEM.

6.5. KBaHTOBBIE KOMIIBIOTEPHI 1 HAHOTEXHOJIOTHH.



4.3.1. IlepeyeHb CeMHMHAPCKUX, IPAKTHYECKUX 3aHITHI U J1a00paTOPHBIX padoT

11

No paznena u

HanmeHnoBanue ceMruHapos,

Ne OueHouHbIe Kommer
TEMBI MPAKTUYECKUX U JTaOOPATOPHBIX Yacer
/i cpencTaa EHIIUU
JUCLIUIUINHEI pabor
1 2 3 4 5 6
CobGecenoBanne | 11K-2
. OtBeThl HA
N3ydeHne KOMIBIOTEPHOU MOICTTH
1. 4 KOHTP.BOIIPOCHI
TUTAHAPHOTO ONTUYECKOTO BOJITHOBOIA
Ortuer no
1a0.pao.
Cob6ecenoBanne | IK-2
OTtBeTHI Ha
2. Paznen 4. | BBoja usnyueHus B ONTOBOJIOKHO 4 KOHTP.BOIIPOCHI
Otyet no
71a0.pad.
CobGecenoBanne | 11K-2
OTtBeThl Ha
3. [ToTepu B onTHYECKOM BOJIOKHE 10 | KOHTp.BOTIPOCHI
Otuer no
71a6.pad.
4 KoHTpoIbHO-U3MEPUTEIBHBIC 5 Otuer o IK-2
' npubopsl NI ELVIS 11 1a0.pao.
5 3HAKOMCTBO C pacIIUPUTENIbHBIM 5 Oruer no K-2
) moxayieM FOTEx 1a0.pao.
Otuer o 1K-2
6. Konuposanne KM 2
1a0.pab.
Otuer o 1K-2
1. exogupoBanne KM 2
Jlexonup 1a0.pab.
HCKpeTHh3amus U TeopeMa HaiikBucra K-2
Huckp 1 pew Otyet mo
8. MIPH UMITYJIbCHO-KOI0OBOM MOIYJISIIUN 2 136,046
(MIKM) bab-
MHOXeCTBEHHBII JOCTYT C TK-2
Otuer no
9. BPEMEHHBIM pa3/ieIeCHUEM KaHAIOB 2 6036
(TDMA) 1a0.pad.
10 Pazien 5 JluHeiHOe KOIUPOBAHUE JTMHUU U 5 Otuer o TK-2
' " | perenepaliyisi TAKTOBOTO CHT'HAJIa 1a0.pao.
11 [lepenaua naHHbIX uepe3 5 OtueT o IK-2
' ONTOBOJIOKOHHBIC TWHUHU 71a6.pad.
Co3nanue 1ByXKaHAJIbHOU IK-2
12 TEJIIEKOMMYHHUKAIIMOHHOW CUCTEMBI 5 Ortuer o
' MHOKECTBEHHOI'0 JOCTYyIa € na0.pab.
BPEMEHHBIM Pa3JIeJICHUEM KaHAIOB
13 QunbTpanms, pa3eneHue u 5 Otuer o TK-2
' 00bETMHEHNE ONTHYECKUX CUTHAJIOB 1a0.pab.
14 JIByHampaBJIeHHAs! ONITOBOJIOKOHHAS 5 Otuer o IK-2
CBSI3b 1a0.pao.
Ortyer o K-2
15. CriekTpaibHOE YIUIOTHEHHUE CUTHAJIOB 2
1a0.pao.
Ortyer o K-2
16. OnTuueckue moTepu 2

1a0.pao.
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4.3.2. llepeyeHb TeM (BONMPOCOB), BLIHOCUMBIX HA CAMOCTOSITeIbHOE U3YYeHHE CTyJeHTAMM B

paMkax camocrosTeJbHoi padorsl (CPC)

Ne Tema Bun 3ananue Pexomennyemas | Kommuect
HEl. CaMOCTOATEIbHON auTeparypa BO 4aCOB
paboThI
1 Bce Tembl AynuropHas: Cnenarb 3aroToBKY
3HAKOMCTBO C Oynyiiero oT4yéra, Bes
co/iepKaHue pa3obpaThcs ¢ PEKOMEHI0BaHH
METOINYECKOTO MOPSAIAKOM ast IEKTOPOM 1
Marepuana BBIIIOJIHEHUS yueOHast
nabopaTopHOM auTeparypa
paboTHI
2 Ilotepu B AynurtopHas: Beinonsuts
ONTHUYECKOM MIPaKTUYECKOE
BOJIOKHE 3asjanue, 0hOPMHUTH 4
OTYET COTJIACHO 1]
PEKOMEHJALIHSM, [
OTYUTATHCS
Breayauropnas IToaroroBUTHCS K 4
3allUTE OTYETA
3 Konuposanue AynuTtopHast: BrinoaHuTs
KM MPAKTUYECKOE
3aanue, ohOpMUTH 4
OTYET COIJIACHO [1,2.3]
PEKOMEHIallUsIM,
OTYHUTATHCS
Breayauropnas IToaroToBUTHCS K 4
3aIIATE OTYETA
4 JlexogupoBanu | AyIuTOpHAs: BrinoaHuTh
e UKM MPAKTUYECKOE
3ajaHue, 0hOpMUTH 4
OTYET COTJIACHO [1,2]
PEKOMEHIallUsIM,
OTYHUTATHCS
Breayauropnas IToaroToBUTHCS K 4
3aIIATE OTYETA
5 Juckperusanus | AyauTopHast: BrinoaHuTh
U TeopeMa MPAKTUYECKOE
HaiixBucra pu 3ajjaHue, 0hOpMUTH 4
HMITyJTbCHO- OTYET COTJIACHO [1,2]
KOJIOBOH PEKOMEHIalUsIM,
MOy SN OTYHUTATHCS
(MKM) Bueaynuropnas ITogroroButhbes Kk 4
3aIIATE OTYETA
6 MHoxecTBEeHH | AyIuTOpHas: BrinoaHuTs
BII TOCTYT C MIPAKTUYECKOE
BPEMEHHBIM 3ajaHue, 0hOpPMHUTH 4
pazzeneHueM OTYET COTJIACHO 2,3]
KaHaJIOB PEKOMEHIalUsIM,
(TDMA) OTYHUTATHCS
Breayauropnas IToaroToBUTHCS K 4
3aIIATE OTYETA
7 JIuneitnoe AynuropHas: BrinmosHuts [2,3] 4
KOJIMPOBAHUE MIPAKTUYECKOE ’
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JIMHUU U 3amanue, 0hOpPMHUTH
pereHepanus OTYET COTJIACHO
TaKTOBOI'O PEKOMEHJALIUSIM,
CUTHaJIa OTYUTATHCS
Breayauropnas [ToaroroBuThCs K
3aIUTE OTYETA
8 [Tepenaua AynuTtopHasi: BrinosHuTh
JAHHBIX Yepe3 MIPaKTUYECKOE
ONTOBOJIOKOHH 3aanue, 0hOpPMHUTH
bI€ JINHUU OTYET COTJIACHO 6.7
pEKOMEHALNAM, [6.7]
OTYUTATHCS
Bueayauropnas IToaroroBuThCs K
3alIMTe OTYETa
9 QunbTpanus, AynuTtopHast: BrinoaHuTs
paszaeneHue u MPAKTUYECKOE
00bEIMHEHNE 3a1anue, 0hOPMHUTH
ONTHYECKUX OTYET COTJIACHO 89
CUTHAJIOB PEKOMEHIallUsIM, [8.9]
OTYHUTATHCS
Bneayauropnas IloaroroBurhcs K
3alIMTe OTYETa
10 JIByHanpaBieH | AyIuTOpHas: BrinoaHuTs
Has MPAaKTUYECKOE
ONTOBOJIOKOHHA 3ajanue, ohOpMUTH
s CBSI3b OTYET COTJIACHO [1,2.3]
PEKOMEHIallUsIM,
OTYHUTATHCS
Bueaynuropnas ITogroroButhbes K
3alIMTe OTYETa
11 CnekTtpanbHoe | AyauTOpHas: BrinoaHuTh
YIUTIOTHEHHUE MPAKTUYECKOE
CUTHAJIOB 3aanue, 0hOpMUTH
OTYET COTJIACHO [1]
PEKOMEHIallUsIM,
OTYHUTATHCS
Bueaynuropnas ITogroroButhbes K

3aIllUTE OTYETA

WJIK nk2a

4.4. MeTonnueckue yKa3aHus 10 OPraHU3alHN CAMOCTOSITeIbHOI padoThl CTYIEHTOB

OCHOBHI)IG, HMCIOIUEC IMPUHIUITHAIBHOC 3HAYCHNUE U HaubOoJee TPYAHBIC IJId TOHUMAHUA U

YCBOCHUSA TCOPETUYCCKUEC U IMPAKTUUCCKHUE BOIPOCHI HU3JIAraroOTCA B METOJUYCCKHUX MaTCpHUalaX K

nabopaTopHbIM paboTam.

0 JIUTEPATYyPHBIM UCTOUYHUKAM, 3aKPEIUISIOTCS BO BPEMs BBIMIOJIHEHHS JJAOOPaTOPHBIX padoT.

TeOpeTI/IquKI/IC 3HAHUS, MMOJIYUYCHHBIC CTYACHTAMU IIPU CAMOCTOATCIIbHOM M3YUCHHUH KypCa

[Ipu BBIIOJIHEHHMH JTAOOPATOPHOM pabOTHI OOpamaeTcs ocodoe BHUMaHUE Ha BBHIPAOOTKY y

CTYACHTOB YMCHHA I10JIb30BAaThLCSA HaquO-TeXHquCKOﬁ nHTepaTypoﬁ, TpaMOTHO BBIIIOJIHATE U

oOpMIISTH OTYETHI.
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Texkymias pabota Hax y4yeOHBIMH MaTepHallaMH MpPEACTaBIsieT co00il TNaBHBIA BHJ

CaMOCTOSITENIbHOU paboThl cTyaeHTOB. OHa BKIIIOYaeT 0OpabOTKY AIKCIEPHUMEHTAIBHBIX JaHHBIX
MOJIyYEHHBIX BO BpeMs JiabopaTopHOW paboThl U oopmiieHrne oTuéra. st 3TOro Ucmosib3yrTces

UMCIOIINECA y‘ie6H0'MeTOI[I/I‘l€CKI/Ie MaT€pHralibl U Apyrasia pEKOMCHAOBAHHAA JIUTEpaATypa.

4.5. [lpumepHasi TeMAaTHKA KYPCOBBIX padoT (MPOeKTOB) (IPH HAJIMYMH)

KypcoBbie paboThl HEe IPEyCMOTPEHBI.
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V. YueOHo-MeTOAUYecKOe U MH(OPMAITMOHHOE o0ecnedeHne TUCHUNIHHBI (MOTYJIA)
a) nepeuens 1UmMmepamypbl

OCHOBHAs TUMepamypa
1) Bynues H.M. IlpeoOpa3oBanue u rnepeaadya CHTHAJIOB B ONTOBOJIOKOHHBIX JIMHHSX CBSI3U
[Tekcr] : yue6. mocobue / H. M. Bynues ; Upkyrckuii roc. yH-T. - Upkytck : M3a-Bo UT'Y,
2013. - 129 c. : mi. ; 20 cM. - (Ob6pazoBarenbhble TexHOJoruK National Instruments). - ISBN
978-5-9624-0880-4. — (19 sKk3.)
2) ®puman, P. BojgokoHHO-onTHUECKUE cUCTeMbI cBsizu / P. ®puman ; Ilep. ¢ anri. mox pen.
H. H. Cnenoga. - 4-e uza., nom. - M. : Texunocdepa, 2007. - 511 c. : wn., uB. ui. ; 24 cm. -
(Mup cBs3u). - bubnuorp.: c. 479-490. - IIpenm. ykas.: c. 491-495. - ISBN 978-5-94836-
154-3. — (9 3K3.)
3) Cxispos, O.K. BoJ0OKOHHO-ONTHYECKUE CETH M CUCTEMbI CBsi3u [TekcT] : yued. mocobue /
O. K. CxsipoB. - 2-e m3j., crep. - CII6. : Jlanb, 2010. - 265 c. : un. ; 24 cM. - (YueOHUKH
g By30B. CrienuanbHas Jutepatypa). - bubmmorp.: ¢. 254-261. - ISBN 978-5-8114-1028-
6.— (11 2K3.)
O0ONONHUMENbHAS TUMEPAmypa
1) Kypc ¢usuku [Inekrponnsiii pecype] : B 3 . / CaBenbeB U. B.,. - DIeKTpOH. TEKCTOBBIC JaH.
. - OBC "Jlanp". - Heorpanuy. goctyn. — T. 2 : DnekrpuuectBo. Kosebanus u BOJHBL
Bonnosas ontuka / U. B. CaBenbes, T. 2. - 5-e u3a., crep. - [b. m.] : Jlanb, 2018. - 468 c. -

ISBN 978-5-8114-0686-9



16
0) nepuoouuecxkue uzoanus

- HCT.

B) CRUCOK ABMOPCKUX MEMOOUUECKUX pa3pabomox

1. bynues H.M. IlpeoGpa3oBanue 1 nepeaaya CUTHAJIOB B ONITOBOJIOKOHHBIX JTMHUSAX CBS3H
[Tekcr] : yue6. mocobue / H. M. bynnes ; Upkyrckuii roc. yH-T. - UpkyTrck : U3a-Bo
Ury, 2013. - 129 c. : wr ; 20 cm. - (O6pa3oBarenbHbie TexHOMOTMU National
Instruments). - ISBN 978-5-9624-0880-4. — (19 3k3.)

2. B cucreme o6paszoBarensHoro moprama WMIY (http://educa.isu.ru/) pa3smereHb

MCTOANYCCKUE MAaTCpHaJIbl U 3aJaHUs 110 JAHHOMY KYpPCY

2) baszwl aaHHblx, Z/IHQbOPMdL;MOHHO'CI’ZPCZGOLlele U nouckoevle cucniemysl

1) www.ni.com\russia

2) http://www.labview.ru/

3) http://library.isu.ru/ru

4) DY3 «bubauorex» https://isu.bibliotech.ru/
5) 3BbC «Jlanb» http://e.lanbook.com/

6) 3bC «PyxonT» http://rucont.ru

7) OBC «Ai#byke» http://ibooks.ru

V1. MaTepuajibHO-TeXHHYECKOe OOecreyeHne JUCHIUILUIUHBI (MO1YJIs1)

6.1. YueOHO-1a00paTOpPHOE 000PyI0BAHUE!

B naGoparopuu xadeapsr oOiieit 1 KOCMUUECKOW (PU3UKK UMEIOTCSI CTEHBI ISl MCCIIEIOBAHUS
OCHOBHBIX  XapaKTepUCTUK ONTHYecKoro BosiokHa («[loTepy B ONTHYECKOM BOJIOKHE,
«HccnenoBanue amepTypsl B ONTHYECKOM BOJIOKHE», «M3yuenne sdpdexra Dypbe-onTHKH (OMBIT
Ao66e-Tloptepa)»), nabopatopubiit kommieke NI ELVIS I+ u pacumputenshas mmara EMONA
FOTEx (ETT-211 “FOTEX”) ¢ HabopoM (yHKIIMOHATBHBIX 070Kk0B, MakeTHast tutata NI ELVIS 11
Series Prototyping Board, Habop onTrueckux Kabesei u COeAMHUTELHBIX TPOBOJIOB.

CoBpeMeHHbIE KOMIMBIOTEPbl (HOYTOYKH), HWMEIOLIME JOCTYll K JIOKaJbHOH CeTH
yHUBepcHuTeTa U Beixon B MaTepHer (uepe3 Wi-Fi).

Ha 3aHATHSX MOTYT HCIOJIb30BaThCs MyJbTUMeaniiHbie cpeacta: mpoektop (CASIO XJI-
A241), nepenochoii skpan (Classic Solution, T195x195/1IMW-LU/B), noytoyk Lenovo B590. Ha
daxkynpTeTe  MMeeTCs ~ KOMITBIOTEPH3HPOBAaHHAs  ayJUTOpHs,  NpeJHAa3HAuYeHHas Ui
CaMOCTOSITENILHON paboThI, C HEOTPAaHUYEHHBIM JIOCTYIIOM B VIHTEpHET.

HmeroTcst CUCKHM 3aJaHuil U METOJUUYECKOe PYKOBOJCTBO B JJICKTPOHHOM M IEYAaTHOM BHJIE.

Kpome Toro Kypc noanepKuBaercsi aBTOPCKUM TTOCOOUEM.


http://educa.isu.ru/
http://www.ni.com/russia
http://www.labview.ru/
http://library.isu.ru/ru
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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6.2. [IporpamMHoe obecrieyeHnme:

1) Academic NI LabVIEW ™ FDS Teaching ASL (1 year Academic site license teaching
standart service program, mHomep nunensun 784211-3510)

2) NI Educational Laboratory Virtual Instrumentation Suite Il Series (NI ELVISmx for NI
ELVIS & NI myDAQ). — National Instruments, 2011

3) ABTOpCKas mporpaMmma MOJAEIHPOBAHUS PACIIPOCTPAHEHHUS DJIEKTPOMArHUTHBIX BOJIH B
IJI0CKOM BoJsiHOBOgziE (2011).
Ha HoyTOyKax mocTaBIIMKOM yCTaHOBJIEHA onepannonHas cucrema Windows 8. [lns
pabotsl ¢ nokymentamu umerorcs LibreOffice m Adobe Acrobat Reader.

6.3. TexHnueckue u JIeKTPOHHBbIE CPeICTBA:
,Z[J’If[ 06pa6OTKI/I INOJIYYCHHBIX B XOJ€ 3KCIICPUMCHTA JAHHBIX HAa NPAKTHUYCCKHUX 3aHATHUAX B

naboparopun  KadeApbl HUMEIOTCS  KOMITBIOTEPHI € COOTBETCTBYIOIIUM  ITPOTPAMMHBIM
obecIieyeHrneM.

Bo Bpems 3aHsATHI [UIS TOSCHEHHS IIOCTAaBICHHBIX B IPAKTHYECKHX paboTax 3aJaHuil
CTy/JICHTaM JCMOHCTPHUPYIOTCS Ha DJKpaHe C IIOMOIIBIO MPOEKTOpa JOMOJHUTEIbHBIC U

BCIIOMOTaTeNIbHbIE MaTepHalibl (IPE3EHTALUN, TUITMYHBIE IPUMEPHI)

V1l. O6pa3oBaTeibHbIe TEXHOJIOTUH
HosBrie 3HaHus CTYACHTHI IIOJIy4YarOT CaMOCTOATCIBbHO HN3 MCETOAUYCCKUX ONIMCAaHUH.
[IpakTHueckuM HaBbIKaM OHHM OOY4YalOTCS TPU BBINOTHEHUH Ja0OpaTOpHBIX paboOT TMoa
PYKOBOJCTBOM MpenoaBatens. CTyAeHTHI BHIMOIHIIOT padOThl HEOOIBIINMHU TPYIaMH, 00CYXKaas

MIOCJIEZI0BATEIBHOCTD ACHCTBUM, U BMECTE aHATU3UPYIOT MOJIyYE€HHBIE PE3YJIbTATHI.

VIll. Oueno4yHble MaTepHaJbl A/l TEKYLEr0 KOHTPOJIS M IPOMEKYTOYHOI aTTecTaluu

dopma TekyIero KOHTpoJis: codeceIoBaHNEe BO BpeMsl JTaDOpaTOpHBIX padoT, MPOBEpKa OTYETOB.

st momycka K UTOTOBOMY 3auéTy TpeOyeTcsl MOTHOCThIO BBIMOJHUTH BCE JIAOOpAaTOpHBIC, CAATh
OTYETHl U OOCYAUTH C TPEIoiaBaTeseM ModyueHHbIC Pe3yIbTaThl M0 KaKI0W paboTe, MOTyYUuB MPU
9TOM OTMETKY O Caue.

Bua npoMeXyTOYHOM aTTecTallii — dK3aMeEH.

®onn oneHouHBIX cpeacTB (POC) mpeAcTaBiIeH B MPUIOKCHUH.

8.1.1. OueHouHbIe CPeACTBA I BXOAHOTO KOHTPOJIS

Jlist u3ydeHus JaHHOTO Kypca CTYICHT JOJDKEH 3HAaTh OCHOBBI MHPOPMATUKH, YMETh MOJIb30BAThCS
KOMIIBIOTEPOM Ha IMPOABHHYTOM YpPOBHE, MPOCIYyIIaTh MNOJPOOHYIO TEXHHKY O€30MacHOCTH NpHU
paboTe co CIIOKHBIM IIU(PPOBBIM 00OPYIOBAHUEM.

8.1.2. OneHoYHbIEe CPEeACTBA TEKYLIET0 KOHTPOJIS
ITpuMepHbIe BOMPOCHI U1l TEKYILET0 KOHTPOJIA:
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1) IMouemy Ha MpaKTHKE MPUMEHSIETCS BOJIOKOHHBIM CBETOBOJ, COCTOSIIUI U3 CEPIIICBUHBI U
000J104KH?

2) Kakyro poub urpaet MKM-konupoBaHue B ccTEME CBSI3H?

3) IlpuBemute cxemy obpasoanus MKM-curnana.

4) Yro takoe kanap B cucreme MKM-koaupoBanus?

5) Yro Takoe miar KBaHTOBaHU?

6) OOBsICHUTE, YTO TOKA3bIBACT KAXK/IBIH HMITYJIbC TAKTOBOTO CUTHAJIA?

7) CKoabKO OMT MEXIy UMITYJIbCAMHU B CUTHAJIC KaapoBoi cuuxponusammu (FS)?

8) MU3zobpasute ko, renepupyembiii MUKM-koaepoB, pu mmojaue Ha €ro BX0,1 HOCTOSHHOTO
HanpspbkeHus B 1 B.

9) KakoBbI OCHOBHBIC ATaIlbl BOCCTAHOBJICHUS MIEPEIaBACMOT0 COOOIICHUS?

10) Yro Takoe 1rymM KBaHTOBaHHMs?

11) Kak nocturaercst CMHXpoHHOCTH padboThl MKM-nekonepa 1 UKM-konepa?

12) Kakum OymeT BOCCTAHOBJICHHBIA CHUTHAN, €CJIM B CXEME BOCCTAHOBJIECHUS (pUCYHKH 4.7 u
4.8) ncnonp3oBath GUILTP ¢ yacToToi cpe3a 100 I'n?

13) Uro onpenenseT napameTp HacTpoiiku aHaau3aropa crekrpa (DSA) Frequency Span?

14) TTo BepTHKAIBHOH IIKAJIC B aHAJIHM3AaTOPE CIIEKTPa OTKJIABIBACTCSI MOIIHOCTh CUTHANA B 1b.
[Touemy Bce MOOOYHBIE TAPMOHUKH UMEET OTPUIIATENIbHOE 3HaUeHue B 1b?

15) Yrto o3HauaeT OTIMYKE ABYX TAPMOHUK ApYT OT apyra Ha 100 1b?

16) Yro Takoe yacrora HaiikBrcra?

17) ITouemy Ha pucyHke 5.2 rpaduk COCTOMUT U3 OTICIBHBIX TOYEK, HE COCAMHEHHBIX MEKIY
co0oit?

18) U3 kakux cooOpa)keHUi BEIOUPACTCS 4aCTOTa TUCKPETH3aUK?

19) Uto Ha3bIBaETCS IIIyMOM KBaHTOBAHHMS?

20) [Touemy mociie 1EKOMPOBAHUS B CUTHAJIC TIOSBIISIFOTCS TOOOYHBIC COCTABISIOIINE?

TlpuMep mpakTUYECKUX 3a0aHNIL:

1) Paccuwmraiite ko3dunment nepeaaun GuibTpoB B Ab 1o popmyste (1) 3a Ve Hy)KHO B3STH

aMIUIUTY 1y UCXOJHOTO CUTHaJa ¢ TeHepaTopa.
v
K(ss) = 20 1g (2=) (1)
EX

[IpoBenuTe M3MEpeHUs MPU Pa3HBIX YACTOTAaX HCXOJHOTO «HE(DUIBTPOBAHHOI0» CUTHAJA
(500 Tm, 1xlm, 2xlm, 3xlm, 4xln, Sklm). Yactora MeHseTcs B HacTpoHKax
(yHKIIMOHATIBHOTO FeHepaTopa.
CoxpaHsiiTe CKPUHILIOTHI OKHA MPOrpaMMbl ocLuIIIorpada 1mocie ero HaCTPOUKH.

2) Hcnomnp3yst CBOMCTBA ONTHYSCKHX pPa3BETBHUTENCH, HAPUCYHTE CXEMy BYHAIPaBJICHHOM
JUHUM CBSA3M, B KOTOPOM MOIYyT IepeaaBaThCsi aHAJIOTOBBIM cUTHan (coobuieHue 1) u
uudpoBoi curHai (coobiieHue 2) Mo OAHOMY ONTOBOJIOKHY B 000MX HampaBieHHUsX. T.e.
OJIMH I0JIb30BAaTENb NEPEAAET aHATIOTOBBIN CUTHAJ BTOPOMY I0JIB30BATENI0, HAXOASIIEMYCSI
Ha JPyroM KOHIE JHUHUU CBSI3U. OJHOBPEMEHHO MEPBBIA KIMEHT MOJydyaeT IU(poBOH
CHTHAJI OT BTOPOro KiaueHTa. st oTuéra n300pazute OI0K-CXeMy TaKOW JTUHUN.

8.1.3. OneHo4HBIE CpeACTBA IS MPOMEKYTOYHOM aTTecTalluu

MaTCpI/IaJ'ILI AJIg IPOBEACHU A TCKYILICTO U IIPOMEKYTOUYHOT'O KOHTPOJIA 3HaHUH CTYACHTOB!

KoMnerenmun,
. Bun xoHTpOITS KonTtponmpyembie TeMbl (pa3aessl) KOMITOHEHTHI KOTOPBIX
KOHTPOJIMPYIOTCS

CobecenoBanue npu | [Torepu B onTHYECKOM BOJIOKHE K-2

3alMTe OT4YeTa
CobGecenoBanue npu | Konupoanue UKM [1K-2

3alMTe OT4YeTa
CobGecenoBanue npu | Jlekoaupoanue KM [K-2

3aIuTe 0TYeTa
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4 CobecenoBanue npu | Juckperusanus u reopema HaiikBucra npu [TK-2
' 3aIUTE OTYETA UMITYJIbCHO-K010BOM MoayJsiinu (MKM)
5 CobecenoBanue 1pu | MHOXECTBEHHBIN JOCTYII C BPEMEHHBIM [1K-2
' 3alIUTe OTYeTa pasznenenueM kaHayioB (TDMA)
CobecenoBanue npu | JInHeitHOE KOUPOBAHUE JIMHUU U I1K-2
3allUTe OTYeTa pereHepanusi TaKTOBOT'O CHrHaja
CobecenoBanue npu | [lepenaua qaHHBIX Yepe3 ONTOBOJIOKOHHBIC [1IK-2
3allUTe OTYETA JTUHUT
CobGecenoBanue npu | OuiIbTpanus, pa3ieicHue 1 00beANHEHUE [1K-2
3allUTe OTYETa ONTHUYECKUX CUTHAJIOB
CobGecenoBanue npu | JIByHanpaBiieHHas! ONITOBOJIOKOHHAS CBSI3b I1K-2
3allUTE OTYETa
CobecenoBanue npu | CrieKTpaJibHOE YIUIOTHEHUE CUTHAJIOB I1K-2
3aIUTE OTYETA
IToaroroBska K [1IK-2
6. Bce paznensr
9K3aMEHYy

IIprnMepHBIN CITMCOK BOIPOCOB K 3aUETY

OCHOBHBIE IPUHIIMIIBI ITEPeaur MHU(PPOBBIX CUTHAIOB
Ilepenauya cBeTa 10 ONTUYECKOMY BOJIHOBOY.
OnToBO0KHO. TUIIBI, XapaKTEPUCTUKU U IPUMEHEHHE.
ITorepu B BOJIOKOHHO-ONITUYECKUX JIUHAX CBA3H.

Apxutekrypa yuebHoro gaboparoproro komruiekca NI ELVIS I1.

Tunuynble napaMeTpsl HACTPOUKH LUPPOBOTO ocLuiIIorpada.
OcHoBHbIE PYHKIIMOHATIbHBIE OJIOKU pacupureabHoro Moayiast Emona FOTEX.
[punuunsr UKM-konupoBaHusi.

Amnanoro-1udpoBoe npeodpa3oBaHue.

Meroanka UKM-nexkonupoBanus.

Teopema HaiikBucra. Hacrora HalikBucra. JluckpeTn3anus curHania.
[TpuHuuns! TuHEHHOro KoaupoBaHusi curHaia. Lludposoit curnan. TTL. bunonsphsrit
xox NRZ.

budasznsiif kox (Manuectepckuii) Bid.

Jluneninpiit kox RZ-AMI. DHepreTuyeckue 3aTpaThl IPU KOJAUPOBAHUU.
BoccranoBnenue cursana OUTOBONH CUHXPOHHU3AIMU (TAKTOBOIO CUTHAJIA).
Opranu3zaniys AByHaIIpaBICHHOH JIMHUY Nepeaadyn HHPOpMaIuu.

Metoaet TDMA u FDMA 1nipu MyabTUILIIEKCHPOBaHHH.

[IpeobGpa3zoBanme curHana u3 CBETOBOM (DOPMBI B SJIEKTPUUECKYIO H HA00OPOT.
@uiIbTpanysi ONTHYECKUX CUTHAJIOB.

OO6benuHeHe ONTHYECKUX CUTHAJIOB.

Pa3nenenne onTMUECKUX CUTHAJIOB.

CrnexTpallbHOE YIUIOTHEHHE.

Opranu3zanys MHOTOKaHAJIBHOM ONTUYECKON JTMHUU CBA3H.

Onpenenenne kodduimeHTa 3aTyXaHHusl ONTHYECKOro Kales.

IIpuMep TecTOBBIX 3alaHUI I NPOBEPKU CHOPMHPOBAHHOCTH KOMIIETCHUMH, YKA3aHHBIX

eévlute n.3:

1. /nsa nepeoauu no aunuu cesazu nocwliky 6 kooe NRZ npeoopazyiom 6 koo BIF nomomy umo

1) Bmopas kooupoexa 60.1ee 5KOHOMUUHAS,

2) B smoii koouposke nocwlika ayuuie camoCUHXpOHU3YEemcs,
3) B smotl Kooupoeke cnekxmp NOCHLIKU Yice,

4) B Hekomopbix cIyuasx UCKaxiCeHus NOCbIIKU MEeHbULe
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2. O0HOMO0080€ 8OJIOKHO UCHONIL3YEMCSl 8 MASUCTPATbHBIX TUHUAX CB53U, NOMOMY UMO
1) B nem omcymcmeyem mo008as Oucnepcus,
2) B Hem meHbule 3amyxanue cucHala 8 00o1ouKke kavens,
3) Omno 6onee 3auuuieno om HeCAHKYUOHUPOBAHHO20 OOCMYNA,
4) B Hem meHbUle 3amyxaHue 6 cepoyesune Kades

3. Anepmypa onmuyeckoeo 80J0KHA ONPeOensemcs
1) Onunotl 6oHbI UCMOUHUKA C8ema,
2) omHoweHuem noxkazameneu npeloMieHUs cepOyesunsl U 00010YKU,
3) ouamempom cepoyesunbl,
4) omHoweHuem ouamempos cepoyesutsbl U 000I0UKU

4. Yucnosas anepmypa c6emosooa onpeoeisiem
1) senuuuny nomepo MOWHOCMU U3YYEHUS HA eOUHUYE ONUHDL
2) KOIU4ecmeo MaKCuMymo8 Ha CNeKMPAIbHOU XAPaAKMepUcmuKe
3) Makcumanouwlii Y2ou, npu KOmopom 03MON*CEH 6600 U3TYUEHUS 8 CBEMOBOO

Paszpabopumnxn:

npodeccop, 3aB.kadenpoid, 1.¢p.-m.H.  B.JL., [TanepHbrit
(noonucy (3anumaemas OONIHCHOCMb) (unuyuanvl, pamunus)
;}éw CT. mpen., K..-M.H. A.A., YepHbIX
(noonucwv) (3anumaemas OONICHOCb) (unuyuanvl, pamunus)

[Iporpamma coctaBneHa B cooTBeTcTBUM ¢ TpeboBanusmu PI'OC BO mno HampaBieHHIO
noaroroBku 03.03.02 dusmka.

[Tporpamma paccmoTpeHa Ha 3acenanuu kadenpsl 0o01ie u kocmudeckont puzuku UT'Y
«_22 » _mapra 2024 .

ITpotokon Ne _8 , 3aB. kadenpoit @ B.JI. ITanepHsii

Hacrosimass mporpamMma He MOeT ObITH BOCHpPOM3BeJeHA HHM B Kakod d¢opme 0e3
NpeABapPUTEJIbHOI0 NMCHbMEHHOI0 paspelieHust kadeapbi-pa3padoTynka NporpaMmsl.



