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|. Henu u 3a1a4n AUCHUIIIMHBI (MOIYJIA)

Bonokonno-onrtnyeckue nuHuu cBssu (BOJIC) siBisitoTcss B HACTOsIIEE BPEMs CaMbIMH
OBICTPOACHCTBYIOLIMMH M3 BCEX U3BECTHBIX CUCTEM CBs3U. OnTuueckue kabean UCTOIb3YIOTCS AJIs
opraHm3aiyu  TeNe(GOHHOM TOPOJCKON, MEKIYrOpOAHEH U MEXIYHAPOIHBIX CETEH CBS3H;
KaOeJbHOTO TEJIEBUICHHUS; JJOKATbHBIX BBIYUCIUTENIBHBIX CETEH; BOJIOKOHHO-ONTHYECKUX JAaTYMKOB
u Jap. B naHHON AMCHMIUIMHE W3JararoTCs OCHOBBI IE€peJayd CUTHAJIOB 110 ONTOBOJIOKHY,
MPUHLIMITBI pa0OThI PA3JIMYHBIX BUJOB ONTHUYECKUX BOJHOBOJIOB, UX XaPAKTEPUCTUKH.

Bonbmas 9acte 71a0OpaTOpHBIX 3aHATHH TPOBOAMTCA C HCIOJIB30BAHUEM YYEOHOTO
obopynosanus kommanuu National Instruments (NI). OcHoBHO# 0COOCHHOCTBIO KOHCTPYKTHBHOTO
pemenus ¢upmbel NI sBisiercs moctpoeHue OONbIIOr0 HaboOpa MPAKTUKYMOB IO Pa3IMYHBIM
JUCHUIUIMHAM Ha eOuHOW Iuiatdopme: yHHBepcanbHOW sabopatopHoit cranumu NI ELVIS.
[IporpaMMHBIM oOecriedeHreM AJisi pealu3alii IPOEKTOB Ha OCHOBE ATOM MIAT(OPMBI SBISETCS
cpena BusyanbHoro mporpammupoBanus NI LabVIEW. Cpena no3Bossier nmpoBoauTh 00ydeHHE B
MPAKTUYECKOM, WHTEPAKTUBHOM PEXKHMME B TaKUX OOJACTAX, KaK KOHTPOJbHO-U3MEPUTEIIbHbBIC
0o0opy/I0BaHUE, CXEMOTEXHHKA, DJIEKTPOHMKA, IJIEKTPOTEXHUKA, CUCTEMbl YIpPABIIEHUS, CPEICTBA
KOMMYHHUKAIUU U Jp.

[Iporpamma cTaBUT mHeJdb IMO3HAKOMUTH CTYJEHTOB C OCHOBAaMHM TEXHHKU Tepeaadn
CUTHAJIOB B LMU(POBOH (opMe MO ONTOBOJIOKOHHBIM JIMHUSAM Ha 0a3e COBPEMEHHOro y4eOHOro
00opy0BaHus. 3aHATHS PACCUNTAHBI HA OJMH CEMECTD.

B nanHOM Kypce, ¢ OJHOW CTOPOHBI, U3y4alOTCs (PU3NYECKUE OCHOBBI PaCHpPOCTPaHEHUS
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 3HAHUSAMU 00 OCHOBAX TEOPHUHU IE€peayll CUTHAIIOB,;

- TI03HAaKOMHTH C apXUTEKTypoil yudeOHoro yadoparopHoro komiuiekca NI ELVIS II u
pacmmputensHoil matoii EMONA FOTEX;

- BbIpaboOTaTh y CTYICHTOB HaBBIKM paboTHl ¢ oOopynoBaHueM kommaHuu National
Instruments, HACIOJB3YIOIIETOCS npu MOCTPOCHUH COBPEMEHHBIX
TEJIEeKOMMYHUKAIIMOHHBIX CETEN C ONTUYECKUMH KaHAJIaMU Mepe/layk JaHHBIX.

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

- IO3HAKOMHUTH CTYACHTOB C MPHUHIHIIAMHU ITOCTPOCHUSA KBAHTOBBIX KOMIIBIOTCPOB.



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 KOAMPOBAHUS U JIEKOJMPOBAHMS CUTHAJIOB C HMMITYJbCHO-
KOZOBOM MOIyJISILIMEH, a TaKKe€ OCHOBBI ONTHYECKON (QHIBTpALUH, pa3feieHus U oObeIUHEHUS

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

1. MecTo mucuuniunsl (MoayJs) B ctpykrype OITIOII BO
JlaHHBIII Kypc OTHOCHTCS K 4YacTd, (QOpPMHPYEeMOW YyYaCTHHKAMH O0OpPa30BaTEIbHBIX

oTHomeHui 6s10ka b1.).

Bxonubie 3HaHMWS, yMEHHS W KOMIETCHIIMH CTYACHTOB, HEOOXOAMMBIC I HW3Y4YCHUS
JTUCHUIUIMHBL, OINpPEAeNSIoTCs MX O0a30BbIMH 3HAHUSMH, MOJNYYEHHBIMH Ha MIIAIIIMX Kypcax
OakanaBpuaTa NpU H3YYEHUH CIEAYIOIIUX AUCHUIUIMH: 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 (HOPMUPOBAHHE CIETYIONINX
npopeccuonanbHbIX komnerenuuii (IIK):

- CnocobeH npoBOJUTh Hay4HbIE UCCIIEI0OBaHMs B M30paHHOI 007acTH SKCIIEPUMEHTAIbHBIX
U (MIM) TEOPETUUECKUX (PU3MUECKUX MCCIE0BAaHUM C MOMOIIBIO COBPEMEHHOM MprOOpHOi
6a3pl (B TOM 4MCJIE CIOXHOTO (pu3nueckoro oOOpyIOBaHMA) M HH(GOPMAIMOHHBIX
TEXHOJIOTUH ¢ YY4ETOM OTEUECTBEHHOTO U 3apyOeskHoro onbiTa ([TK-2).

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

Komnerenuus NuaukaTopsl PesyabTarhl 00y4eHus
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 IpaBMJa JKCIUIyaTallud U
pEe3yabTaTOB MepeoBble  METO/ABl  0OCTY>KHUBaHHUSA
UCCIIE0OBAHUMN U COBPEMEHHBIX ONTUYECKUX JIMHUM CBSI3H.
pa3paboTok Ymeer:

- U3MEPATH " CaMOCTOSITEIbHO
NPOBOJUTh  HUCHBITAHUS  ONTHUYECKUX
JIMHUU CBA3U

- oOecrieunBaTh COXpaHEeHHE
HOJTy4aeMbIX JTaHHBIX;
- IIpaBHUJILHO OpTraHHU30BbIBATH

JKCITyaTalMl0 KAaHAJIOB IICPBUYHBIX U
BTOPUYHBIX CETEH CBS3HU.




Baageer:

L] MGTO[[PIKOﬁ I/I3MepeHI/I$I OCHOBHBIX
AKCIUTYaTallMOHHBIX HU3MEpPEHUI
KaHaJoOB, TPAKTOB M  JJIEMEHTOB
anmaparypbl CHCTEM nepenayu
OIITUYCCKUX CUTHAJIOB.

IV. Copepxanue u cTPyKTYpa TUCHHUILINHBI (MOLYJIs1)

O0BeM OUCIUILUIMHBI COCTABIIAET 2 3a4ETHBIX €AUHULIBI, /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
JUCTaHIIMOHHOU (hopM 00yUeHHUS HE TIPEyCMaTPUBACTCS.
Ha npakTtrueckyio moaAroroBKy oTBOAUTCS 44 ay TUTOPHBIX YacOB (BO BPEMS BHIMOTHEHHUS
MIPaKTUYECKUX 3aJaHUil).

dopma NpOMEKYTOUHON ATTECTALMU: 3AYET.



4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKazaHUEM BUA0B y‘leﬁHbIX 3aHATHH U 0TBEJEHHOI0 HA HUX KOJIM4YeCTBAa

AKAACMHUICCKHUX JacoB

Buabl yuedHoii padoTsl,

DopMbI TEKYLIET0

R
w o | BKIIOYAs CAMOCTOSATENbHYIO padoTy 00y4alommuxcs, KOHTPOJIs
g E NPAKTUYECKYIO MOATOTOBKY U TPYA0E€MKOCTH ycCIieBaeMoCTH;
@ § S (B yacax) ®opMa NIPOMEKYTOUHOI
= § = a KonrakTHas padoTa npenoaasareJisi ¢ « aTTecTaluuu
by 3} =
Ne Paszjnen nucuuniauHbl/TeMa S : 58 obyvatomumucs =] (no cemecmpan)
n/n 3 = 2 s g
o | g | B4 z
=2 £ o | Jlexuun Cemunapckue/ | Koneynn | S 'S
: ° NpaKkTUYecKue/ | Tauum g :‘
= 5 AaGopaTopHble z
= 3aHATHS S

1 2 3 4 5 6 7 8 9 10

1 | Pazgen 1. Teopus nadopmaluu u onTUKa 8 |61 4 4 0,1 2 onpoc

2 | Pazmen 2. BoimokoHHas OITHKA 8 | 12,2 8 8 0,2 4 OoTYéT, 3aInUTa OTYETA

3 | Pasnen 3. BoIOKOHHO-ONITUYECKUE TUHUU CBI3U 8 |122 8 8 0,2 4 oTY€ET, 3aIUTa OTYETA

4 | Paznen 4. ®usnueckue OCHOBHI IIEpeIauu CUTHAJIA 110 8 8 0.2 4 OT4YET, 3aIUTa OTUETA
ONTHYCCKOMY BOJIOKHY 8 12,2 ’

5 | Pazzmen 5. M3yuenue TeXHOIOTHH Tiepeadyn U 00pabOTKU 4 OTYET, 3aIIUTa OTUETA,
ONTHYECKMX CUTHAJIOB HA y4e0HOM J1a60paTOpHOM 8 8 0,2 KOHTPOJIBHEIE
koMmiuiekce NI ELVIS II ¢ mnatoit EMONA FOTEx 8 |122 BOIIPOCHI

6 | Pazgen 6. OnTuueckne KOMITBIOTEPHI 8 | 91 8 8 0,1 1 onpoc

Ompoc
KonTtpois 8
HToro yacon 72 44 44 1 19




4.1. Il;1an BHeayIMTOPHOM CaMOCTOSITeIbHOM PadoThl 00y4aroIUXCcs M0 JUCHUTIIHHE

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 SKCIIEPUMEHTAIIbHBIX JIaHHBIX, 12 1a00paTOPHBIM
cemecTpa Meronnueckue
aHAJIN3 PE3yIIHTATOB paboram
OTMCaHHMS K
dopMyTupoBaHUE BBIBOJIOB 10
1a00paTOPHBIM
pe3yabTaram padboTsl. Pabora c|B Teuenue
8  |Bce pazmensl 4 pabotam
METOJIMICCKIM MAaTEPHAJIOM 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) 19




4.3. CoaepxxaHune y4eOHOro MaTepuajia

CopneprkaHue pas3iesioB U TEM AUCIUTUIIMHBI

Pazoen 1. Teopusa unghopmayuu u onmuka

1.1.

1.2.

1.3.
1.4.

1.5.

1.6.

HcTounuk, nmpueMHUK U KaHal nepeaayd uHpopManuu. XapakTEepUCTUKU KaHaja
nepenayu “HGopmManuu. IJIEKTPOHHBIE KaHAIBI CBSI3U M UX OTPaHUYCHHUS.
N3o6paxenune kak curnan. OyHaaMmeHTanbHbIN mpenen bpemmepManHa Ha CKOpPOCTh
00paboTku u nepenayn nHbopmaruu - 2-1047 OGuT/T.CeK.

Hcropus onTuuecKkon CBSI3U.

BosHbl B cpenax ¢ 4acTOTHOM M MPOCTPAHCTBEHHOM IHMCHEPCUEN M aHU30TPOMHUEH
ONTUYECKUX CBOWCTB.

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

MonoBas Teopus. BonHoBonHas nepeaada uzo0paxkenuil. Onrudeckas rnepenaTouHas
GyHKIUS BOJIOKOH M IJIAaHAPHBIX CBETOBOJIOB. OHEPreTHKa CBETOBOJOKOH U
"CUIIOBBIE" CBETOBOIEI.

Pazoen 2. Bonokonnas onmuka

2.1.
2.2.

2.3.

2.4.

2.5.

2.6.
2.7.

OnHO-1 MHOTOMOJI0BbIE BOJIOKHA. B3anmopelictBue Mo Henanpasisiemble MOJIBI.
DNeKTpOMarHuTHOE I0JIe BHYTPU BOJIOKHA. 3aTyxaHue. ucnepcuss Moa. MoJoBblit
LIyM.

Cxatue UMIIYJbCOB U CHEKTpalbHOE YIUIOTHEHHUE. I'paJueHTHbIe BOJIOKHA, (DOKIIMHBI,
MOJIaHbl, CEI(POKH.

Henuneitable 3¢(dexkTbl B ONTHYECKUX BOJOKHAX M COJUTOHHBIH pPEXHUM Iepeaayu
uHpopmanuu. BnusHMEe BpEeMEHHBIX MapaMeTpPOB CHUTHAjJa Ha WHGOPMALMOHHBIE
XapaKTepUCTUKH CBETOBOJIOKOH. Poiib BHelIHeH 000J10YKH CBETOBOJIOKHA.

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

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

CoenuHeHne JBYX BOJIOKOH M METOABI BO30YXIEHHS MOJA B BOJHOBOJE. MeTojibl
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.

[Hudpossie BOJIC nepBoro 1 BTOpOro noKOJCHHS.

Amnanorossie BOJIC.

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

TexHo70rMM U3roTOBJIEHUS ONTUYECKUX BOJIOKOH U cucteM. BO-natunku u BOJIC ¢
NEePBUYHON 00pabOTKOI CUTHAaA.

BO-tenemerpus u BO-u3mepurensusie cucreMsl. BO-unTepdepoMeTpsl U JaTYUKK Ha
ux ocHoBe. OOpaboTka H300pakeHUII MHOTOXIYTOBBIMH cucteMamMu u BO-
ianmai6amu. BO unTpackonus u aedexkrockomnus.

OTKpBITbIE TUHUM ONTHYECKOMN CBA3H.

Pazoen 4. Duzuueckue ocHoewl nepedalm CUZHA1a O ONMUYECKOMY 60/10KHY

4.1.

N3yuyenne KOMNbIOTEPHOH MO/1e/IM MJIAHAPHOI0 ONTHYECKOr0 BOJIHOBOa

4.1.1. MonoBasi CTpyKTypa CUTHaJIa B BOJTHOBOJIE.

4.1.2. XapakTepUCTUKH MOJI B TNIAHAPHOM BOJIHOBOJIE.



4.1.3. IlpencraBneHre 0 MOJIOBOW AUCTIEPCUH.
4.1.4. Tlepexon B OJHOMOJOBBIM PEXHUM, JTOCTOMHCTBA M HEIOCTATKH OIHOMOJOBBIX
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 110 TaHHBIM U3MEPEHUH.
Pazoen 5. « Usyuenue mexnonozuu nepedauu u 00padomku Onmu4ecKux CuzHa1068 Ha y4eOHOM
naoopamopnuom komnaexkce NI ELVIS Il ¢ nnamoi EMONA FOTEx
5.1. KonTpoubHo-usmepureiasnbie npudopsi NI ELVIS 11
5.1.1. Hudporoii MyabTHMETP
5.1.2. Ocummnorpad
5.1.3. UcTOoYHMK MUTaHHUS 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 peUeBbIX CUTHAJIOB.
5.2.3. Moaynb ycumuTens.
5.2.4. ®unbTpHI HIKHUAX YaCTOT ¢ yacTotaMu cpe3a 1kl u 3kl .
5.3. Konnposanne UKM.
5.3.1. KogupoBaHue CTaTHYECKOTO CHTHAJIA MOCTOSITHHOTO TOKa C (DUKCHPOBAHHBIM
YPOBHEM.
5.3.2. KogupoBanue curaasna HalpsHKEHUS C H3MEHSIEMBIM YPOBHEM.
5.3.3. KogupoBanue HeNpepbIBHO N3MEHSIOIETOCS 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. BoccTaHOBIIEHNE UCXOTHOTO COOOIIEHNS.
5.5. Juckperusanus u teopema HalikBucTa NPpH MMITYJIbCHO-KOA0BOI MOAYJISIIUHA
(MUKM)
5.5.1. OcHOBHbIE IPUHIUIIBI IPEOOPA30BaHUs aHAJIOTOBOTO CUTHANA B IU(POBOH.
5.5.2. Hactpoiika omHokaHainpHO# cuctembl KM koaupoBaHus v JEKOTUPOBAHHS.
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:KkeCcTBEeHHBI T0CTYIl ¢ BpeMEeHHbIM pa3jaejeHueM kanaiaos (TDMA)
5.6.1. Hactpoiika KM xonepa B pexume TDM.
5.6.2. Coznanue aByxkaHainbHO# 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 curnaina B kogom Manchester I1.
5.7.2. KogupoBka curnana kogom NRZ.
5.7.3. CpaBHHTEbHBIC XapaKTEPUCTHKH, MOTEPH UH(GOPMAIIUY TIPU TIepeIade MOCHUTKH.
5.7.4. ViccnenoBaHue TMHEWHBIX KOJOB C TIOMOIIBIO OcHMLIorpada.
5.7.5. UccnenoBanue CEKTPaIbHOTO COCTABA JIMHEUHBIX KO/IOB.
5.7.6. OneHka KOJI0B 10 Ka4YeCTBY CAMOCHUHXPOHU3ALINH.
5.7.7. BocctaHoBneHre CUTHANA OUTOBON CHHXPOHHU3ALIUH.
5.8. Ilepenaya naHHBIX Yepe3 ONTOBOJIOKOHHbIE JTUHUH
5.8.1. llepenarunku 1 NpUEMHUKN ONTUYECKHX CUTHaNIOB Ha miate Emona FOTEX.
5.8.2. Ilepenaua undopmaruu o npocteiimeir BOJIC.
5.9. Co3naHue ABYXKAaHAJIbHOH TeJIeKOMMYHUKANMOHHONW CHCTEMbI MHOKeCTBEHHOI0
AOCTYIa ¢ BpeMEHHbIM pa3JejieHHeM KaHAJIO0B
5.10. ®DuabTpauus, pa3aejeHue H 00beJUHEHHE ONTHYECKUX CUTHAJIOB
5.10.1. dunpTpanyy ONTHYECKUX CUTHAIIOB.
5.10.2. Pa3eneHne ONTHYECKUX CUTHAIIOB.
5.10.3. O0berMHEHNE ONITHYECKUX CUTHAIIOB.
5.11. /IByHanpaB/ieHHAasl OITOBOJIOKOHHASI CBSI3b
5.11.1. Coopka oHOHAIIPABIECHHOM ONTOBOJIOKOHHOW CUCTEMBI CBSI3H.
5.11.2. IIpeoOpazoBaHKe 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. TpexkaHanbHasi CHCTEMA CO CIIEKTpalibHBIM yiuioTHeHueM (TDM-WDM).
5.13.  Onrtunyeckue nNoTepu
5.13.1. Ouenka noTepb Ha ONTUYECKUX COSTUHEHUSIX.
5.13.2. Ouenka noreps Ha WDM-dunbTpax.
5.13.3. MccnenoBanne 3aTyxaHWsl CHUTHAJIa B 3aBUCUMOCTH OT JIJTMHBI OMTOBOJIOKOHHOTO
Kabes.
5.13.4. Ouenka noTepb Ha ONTHYECKOM Pa3BETBUTEIIE.
Pazoden 6. * Onmuueckue Komnviomepsl
6.1. Tlpoteccopsl yisi yaydIIeHUs KadecTBa M300PaKEHUM, paclio3HaBaHUS U 00pabOTKH
JTAaHHBIX
6.2. Me3OITOIITrka u cBepxpa3peiiecHue.
6.3. OnTHyeckre CUCTEMBI C OOPAaTHOH CBSI3bI0. AJJAIITHBHAS OTITHKA.
6.4. MynpTHCTAOMIIBHBIE ONTHYECKHE dJIeMEeHTHl. ONTHYeCKHe HEHpOIoJI00HBIE CHCTEMBI
00pabotku nHpopManmu. OyHIaMEHTAIbHBIC (U3UYECKUE TPEIeThI MUHUATIOPU3AIliN
KOMITBIOTEPHBIX CHCTEM.

6.5. KBaHTOBBIE KOMIIBIOTEPHI 1 HAHOTEXHOJIOTHH.



4.3.1. IlepeyeHb CeMMHAPCKUX, IPAKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT
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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
Otuer 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.
HCKpeTHh3aius u Teopema Halikpucra K-2
Huckp 1 pew Otyet mo
8. MIPH UMITYJIbCHO-KOI0BOM MOIYJISIIUN 2 136,046
(MIKM) bab-
MHOXeCTBEHHBII JOCTYT C TK-2
Otuer no
9. BPEMEHHBIM pa3/ieIeCHUEM KaHAIOB 2 6046
(TDMA) na0.pad.
10 Pazien 5 JluHeiHOe KOIUPOBAHUE JTMHUU U 5 Otuer o TK-2
' " | perenepaliyisi TAKTOBOTO CHT'HAJIa 1a0.pao.
11 [lepenaua naHHbBIX yepe3 5 OtueT o IK-2
' ONTOBOJIOKOHHBIC TWHUHU 71a6.pad.
Co3nanue 1ByXKaHAJIbHOU IK-2
12 TEJIIEKOMMYHHUKAIIMOHHOW CUCTEMBI 5 Ortuer o
' MHOECTBEHHOTO JOCTYyIa C na0.pab.
BPEMEHHBIM Pa3JIeJICHUEM KaHAIOB
13 QunbTpanms, pa3eneHue u 5 Otuer o TK-2
' 00bETMHEHHE ONTHUECKUX 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 U3YyYeHHEe CTyIeHTAMM B

paMkax camocrosTeJbHoi padorsl (CPC)

Ne Tema Bun 3ananue Pexomennyemas | Kommuect
HEl. CaMOCTOATEIbHON auTeparypa BO 4aCOB
paboThI
1 Bce Tembl AynurtopHas: Cnenarb 3aroToBKY
3HAKOMCTBO C Oynyiiero oT4yéra, Bes
co/iepKaHue pa3obpaThcs ¢ PEKOMEHI0BaHH
METOINYECKOTO MOPSAIAKOM ast IEKTOPOM 0,5
Marepuana BBIIIOJIHEHUS yueOHast
nabopaTopHOM auTeparypa
paboTHI
2 Ilotepu B AynurtopHas: Beinonsuts
ONTHUYECKOM MPaKTUYECKOE
BOJIOKHE 3asjanue, 0hOPMHUTH 1
OTYET COTJIACHO 1]
PEKOMEHJALIHSM, [
OTYUTATHCS
Breayauropnas IToaroroBUTHCS K 1
3allUTE OTYETA
3 Konuposanue AynuTtopHast: BrinoaHuTs
KM MPAKTUYECKOE
3aanue, ohOpMUTH 1
OTYET COIJIACHO [1,2.3]
PEKOMEHIallUsIM,
OTYHUTATHCS
BreayauropHas IToaroToBUTHCS K 1
3aIIATE OTYETA
4 JlexogupoBanu | AyIuTOpHAs: BrinoaHuTh
e UKM MPAKTUYECKOE
3ajaHue, 0hOpMUTH 1
OTYET COTJIACHO [1,2]
PEKOMEHIallUsIM,
OTYHUTATHCS
Breayauropnas IToaroToBUTHCS K 1
3aIIATE OTYETA
5 Juckperusanus | AyauTopHast: BrinoaHuTh
U TeopeMa MPAKTUYECKOE
HaiixBucra pu 3ajjaHue, 0hOpPMUTh 12
HMITyJTbCHO- OTYET COTJIACHO [1,2]
KOJIOBOH PEKOMEHIalUsIM,
MOy SN OTYHUTATHCS
(MKM) Bueaynuropnas ITogroroButhbes Kk 1
3aIIATE OTYETA
6 MHoxecTBEeHH | AyIuTOpHas: BrinoaHuTs
BII TOCTYT C MIPAKTUYECKOE
BPEMEHHBIM 3ajaHue, 0hOpPMHUTH 1
pazzeneHueM OTYET COTJIACHO 2,3]
KaHaJIOB PEKOMEHIalUsIM,
(TDMA) OTYHMTATHCS
Breayauropnas IToaroToBUTHCS K 1
3aIIATE OTYETA
7 JIuneitnoe AynuropHas: BrinmosHuts [2,3] 1
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
00bEINHEHNE 3a1anue, 0hOPMHUTH
ONTHYECKUX OTYET COTJIACHO [8,9]
CUTHAJIOB PEKOMEHIallUsIM,
OTYHUTATHCS
Bneayauropnas IloaroroBurhcs K
3alIMTe OTYETa
10 JIByHanpaBieH | AyIuTOpHas: BrinoaHuTs
Has MPAKTUYECKOE
ONTOBOJIOKOHHA 3ajanue, ohoOpMUTH
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

4.4. MeTonnueckue yKa3aHus 10 OPraHU3alHN CAMOCTOSITeIbHOI padoThl CTYIEHTOB

OCHOBHLIC, HMCIOIUC MPUHIUITHAIIBHOC 3HAYCHUC U HanOoJee TPYAHBIC JIS1 IOHUMAHUA U

YCBOCHUA TCOPCTUUCCKHUEC U IPAKTHUYCCKUC BOIPOCHI U3JIAratOTCsA B MCTOJAUYCCKHUX MATCpUallaX K

nmabopaTOpHBIM paboTaM.

I10 JIMTCPATYPHBIM UCTOYHHUKAM, 3aKPCIUIAIOTCA BO BPEMS BLIITOJIHCHHU A J'Ia60paTOpHLIX pa60T.

TeopeTquCKHe SHAaHUA, MMOJYUYCHHBIC CTYACHTAMU IIPU CaMOCTOATCIIBHOM HM3YUCHHUH KypcCa

[Tpu BeImonHEeHUH NabopaTOpHOM paboThl oOpaiaercss oco0oe BHUMaHUE Ha BBIPAOOTKY y

CTYJEHTOB YMEHHUS IOJIb30BAaThCA HAyYHO-TEXHUUECKOW JUTEpaTypOil, IPaMOTHO BBIMOJIHATH U

0pOpMIIATH OTYETHI.
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Texymas pabota Hax ydeOHBIMH MaTepHajaMH TPEACTaBIseT coOOil TNaBHBIA BHJ

CaMOCTOSITENIbHOW paboThl cTyaeHTOB. OHa BKIIIOYAaeT 0OpabOTKy AIKCIEPHUMEHTAIBHBIX JaHHBIX
MOJIyYEHHBIX BO BpeMs JiabopaTopHOW paboThl U oopmiieHrne oTuéra. st 3TOro Ucmosib3yrTces

UMCIOIINECA y‘{e6H0'MeTOI[I/I‘l€CKI/Ie MaT€pHralibl U Apyrada pKOMCHAOBAHHAA JTUTEpaATypa.

4.5. [lpumepHasi TeMAaTHKA KYPCOBBIX padoT (poeKTOB) (IpY HAJTUYHM)

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

OCHOBHAs TUMepamypa
1) Byaues H.M. IlpeoOpa3oBanue U mnepepadya CHIHAJIOB B ONTOBOJIOKOHHBIX JIMHHUSAX 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. BonokonHo-onTrueckue cuctemsl cBsi3u / P. @puman ; [lep. ¢ anmi. 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) Cxuspos, O.K. BojJ0KOHHO-ONTHYECKHE 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 TUMEPaAmypa
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 u3n., crep. - [b. m.] : Jlanb, 2018. - 468 c. -

ISBN 978-5-8114-0686-9 . .
%@W e FB Ay %
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0) nepuoouuecxkue uzoanus

- HCT.

B) CRUCOK ABMOPCKUX MEMOOUUECKUX pa3pabomox

1. Bbynnes H.M. [IpeoGpa3oBanue u nepenada CUrHaJIOB B ONITOBOJIOKOHHBIX JIMHUAX CBSI3U
[Tekcr] : yue6. mocobue / H. M. bynnes ; Upkyrckuii roc. yH-T. - UpkyTrck : U3a-Bo
Ury, 2013. - 129 c. : wn ; 20 cm. - (O6pa3oBarenbHbie TexHOMOrMU National
Instruments). - ISBN 978-5-9624-0880-4. — (19 3k3.)

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

MCTOANYCCKUE MAaTEPpHAJIbI U 3aJaHHUs 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. MaTepuaibHo-TeXHHYECKOe O0ecneyeHne TUCHUILTHHBI (MO1YJIA)

6.1. YueOHO-1a00paTOpPHOE 000PyI0BAHUE!

B naGoparopuu xadeapsr oOiieit 1 KOCMUUECKOW (PU3UKK UMEIOTCSI CTEHBI ISl MCCIIEIOBAHUS
OCHOBHBIX XapaKTepUCTUK oONTHYecKkoro 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 0710K0B, MakeTHast tutata NI ELVIS 11
Series Prototyping Board, Habop onTrueckux Kabesnei u COeAMHUTENBHBIX POBOJIOB.

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

Ha 3aHATHSX MOTYT HCIOJIb30BaThCs MyJabTHMeAuiiHbIe 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 HEOTPAHUYEHHBIM J0CTYIIOM B MIHTEpHET.

WmeroTcst CUCKHM 3aJaHuil U METOJUYECKOe PYKOBOJCTBO B JJICKTPOHHOM M TI€YaTHOM BHJIE.

Kpome Toro kKypc noanepKuBaeTcsi 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, momep nunensun 784211-3510)

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

3) ABTOpCKas mporpaMma MOAEIHPOBAHHS PACIIPOCTPAHEHHUS JIEKTPOMArHUTHBIX BOJIH B
wiockoM BosiHoBOzIE (2011).
Ha HoyTOyKax mocTaBIIMKOM yCTaHOBJICHA onepaunonHas cucrema Windows 8. [lns
pabotsl ¢ nokymentamu umerorcs LibreOffice m Adobe Acrobat Reader.

6.3. TexHnueckue u JIeKTPOHHBbIE CPeICTBA:
,Z[J’If[ 06pa6OTKI/I IMOJIYYCHHBIX B XOJC SKCIICPUMCHTA JAHHBIX HA IMMPAKTHYCCKUX 3aHATUAX B

naboparopur  Kadeapbl HUMEIOTCA  KOMITBIOTEPHI € COOTBETCTBYIOIIMM  IPOTPAMMHBIM
obecIieyeHrneM.

Bo Bpems 3aHsATHII IS HOSCHCHHS IIOCTaBICHHBIX B IPAKTHYECKMX paboTax 3amdaHuit
CTy/JICHTaM JCMOHCTPHUPYIOTCS Ha DJKpaHe C IIOMOIIBIO MPOCKTOpa JAOMOJHUTEIbHBIC 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 mpenojaBatens. CTyAeHTHI BHIMOIHSIIOT padOThl HEOOIBIINMH TPYIIaMU, 00CYXKaast

MIOCJIEZI0BATEIBHOCTD ACHCTBUM, U BMECTE aHATU3UPYIOT MOJIyYE€HHBIE PE3YJIbTATHI.

VIll. Oueno4yHble MaTepHaJbl A/l TEKYILEr0 KOHTPOJIS H IPOMEKYTOYHOM aTTeCcTAllNU

dopma TekyIero KOHTpouis: codeceloBaHNEe BO BpeMsl JIAOOPATOPHBIX padoT, MPOBEpPKa OTUYETOB.

Jlnst momycka K MTOTOBOMY 3auéTy TpeOyeTcsl MOJHOCTHIO BBHIMOJHUTH BCE JIaDOpaTOpHBIC, CAATh
OTYETHl U OOCYAUTH C TPEIoiaBaTeseM ModyueHHbIC Pe3yIbTaThl M0 KaKI0W paboTe, MOTyYUuB MPU
9TOM OTMETKY O CHaue.

Bua npoMeXyTOYHOM aTTecTaliy — dK3aMeEH.

®onn oneHouHBIX cpeacTB (POC) nmpeAcTaBieH B IPUIOKEHUH.

8.1.1. OueHo4HbIe CPEACTBA I BXOJHOI'O KOHTPOJIS

Jlist u3ydeHus JaHHOTO Kypca CTYICHT JOJDKEH 3HAaTh OCHOBBI MHPOPMATUKH, YMETh MOJIb30BAThCS
KOMIIBIOTEPOM Ha IMPOABHHYTOM YpPOBHE, MPOCIYIIAaTh MOAPOOHYI0 TEXHHKY O€30MacHOCTH MpH
paboTe co CIIOKHBIM IIU(PPOBBIM 00OPYIOBAHUEM.

8.1.2. OneHoYHbIE CPEACTBA TEKYLIETO KOHTPOJIS
ITpuMepHbIe BOMPOCHI U1l TEKYILET0 KOHTPOJIA:
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1) IMouemy Ha MpaKTHKE MPUMEHSETCS BOJIOKOHHBIM CBETOBOJI, COCTOSIIMIA U3 CEPIICBUHBI U
000J104KH?

2) Kakyro poub urpaet UKM-konupoBaHue B ccTeMe CBSI3U?

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 CUTHAJIE KaapoBoi cuuxponusaiuu (FS)?

8) MU3zobpasute ko, renepupyembiii MUKM-koepoB, mpu mmojaue Ha €ro BX0J1 MOCTOSTHHOTO
HanpspbkeHus B 1 B.

9) KakoBbI OCHOBHBIC ATaIlbl BOCCTAHOBJICHUS MIEPEIaBACMOT0 COOOIICHUS?

10) Yro Takoe 1rymM KBaHTOBaHHMs?

11) Kak nocturaercst CMHHXpOHHOCTH padoThl MKM-nekonepa 1 UKM-konepa?

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

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

14) TTo BepTHKAIBHOM IIKAJIC B aHAJM3ATOPE CIIEKTPa OTKJIAbIBACTCSI MOIIHOCTh CHrHaia B Jb.
[Touemy Bce MoOOYHBIE TAPMOHHUKHU UMEET OTPULIATENIbHOE 3HAUeHHE 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 TpaduK COCTOUT U3 OTACIBHBIX TOYCK, HE COCAMHEHHBIX MEKIY
co00it?

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 GpuibTpoB B 16 110 popmyse (1) 3a Ve Hy)KHO B3SThH

aMIUIUTYy 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). Yacrota MeHseTcs B HaACTpoilkax
(yHKIIMOHATIBHOTO FeHepaTopa.
CoxpaHsiiTe CKpUHILIOTHI OKHA NPOrpaMMbl ocIyuIIorpada rnocie ero HaCTPOUKH.

2) Hcnomnp3yst CBOMCTBA ONTHYSCKHX pPa3BETBHUTENCH, HAPUCYHTE CXEMy BYHAIPaBJICHHOM
JUHUM CBSA3HM, B KOTOPOM MOIYT IepelaBaThCsl aHAJOTOBBIM curHain (cooOuieHue 1) u
uudpoBoii curHan (coobiieHre 2) mo OJHOMY ONTOBOJIOKHY B 00OMX HampaBiieHusx. T.e.
OJIMH I0JIb30BAaTENb NEPEAAET aHAIOIOBbIN CUTHAJ BTOPOMY I10JIb30BATENI0, HAXOAAIEMYCS
Ha JPyroM KOHIE JHUHUU CBsI3U. OJHOBPEMEHHO MEPBBIA KIHMEHT MoiydaeT Iu(poBOil
CHTHAJI OT BTOPOro KiaueHTa. s otuéra n3o0pazute OJI0K-CXeMy TaKOW JTUHUN.

8.1.3. OneHoYHBIE CpeCTBA TS MPOMEXKYTOUHOU aTTECTAIIMH

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

KoMnerenmun,
\ Bun xoHTpOITS KonTtponmpyembie TeMbI (pa3iessl) KOMITOHEHTHI KOTOPBIX
i KOHTPOJUPYIOTCS

CobecenoBanue nipu | [lotepu B onTHYECKOM BOJIOKHE [K-2

3alUTe OTYETa
CobGecenoBanue npu | Konupoanue UKM [1K-2

3alUTe OTYETa
CobGecenosanne npu | Hekonuposanne MKM [IK-2
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3allUTe OTYEeTa

Cobecenosanue npu | AMckpern3sanus u teopema Haiikucra npu I1K-2
3alIuTe OTYETA UMITYyJIbCHO-KO10BOM Moaysiuu (MKM)

CobGeceoBanne ipu | MHOKECTBEHHBIN JOCTYII C BDEMCHHBIM I1K-2
3alIuTe OTYeTa paszneneHueM kanaioB (TDMA)

CobGecenosanue npu | JINHSHHOE KOANPOBAHKE JIMHUU U I1K-2
3allUTe OTYeTa pereHepanysi TAKTOBOTO CUTHAJIA

Cobecenosanne ipu | llepenada raHHBIX Yepe3 ONTOBOIOKOHHbBIC I1K-2
3alIuTe OT4YeTa JIMHUK

CobecenoBanne npu | PHIBTPALNS, Pa3AeICHUE U 00beIMHEHHE I1K-2
3alIuTe OT4YeTa ONTHUYECKUX CUTHAIIOB

CobecenoBanue npu | JIByHanpaBiieHHAs! ONITOBOJIOKOHHAS CBS3b I1K-2
3aIIuTe OT4YeTa

CobecenoBanue rpu | CriekTpanbHOE YIIJIOTHEHUE CUTHAIOB I1K-2
3aIuTe OT4YeTa
[ToaroroBka k I1K-2

Bce paznenbl
9K3aMEHY

IIprnMepHBIN CITMCOK BOIPOCOB K 3aUETY

OcHOBHbIE NPUHLUIIBI ITEpe1adk HU(PPOBBIX CUTHAIOB

Hepez[aqa CBCTA IO OIITUYCCKOMY BOJIHOBOAY.

OnToBOJIOKHO. TI/IHLI, XapaKTCPpUCTUKU U ITPUMCHCHHC.

HOTepI/I B BOJIOKOHHO-OIITHYCCKHUX JIMHAX CBsA3H.

Apxurektypa yuedHoro gaboparopaoro komruiekca NI ELVIS I1.

Tunuynble mapaMeTpsl HACTPOUKH LUGPOBOTO ocLuIIorpada.

OcHoBHbIE QYHKIMOHATbHBIE OJI0KK paciupurensHoro moayns Emona FOTEX.

[Ipunnuner UKM-konupoBaHnus.

Amnanoro-1udpoBoe npeodpa3oBaHue.

Meroanka UKM-nexonupoBanus.

Teopema HaiikBucra. HYacrora HalikBucra. Jluckperusanus cursania.
[IpuHumne! nuHelHOrO KoaupoBaHus curHana. L{udposoit curnan. TTL. bunonspHsiit
ko1 NRZ.

budasznsiii kox (Manuectepckuii) Bid.

JIuneitnbiil ko RZ-AMI. DHepreTrueckue 3aTpaThl IPU KOAUPOBAHUH.
Boccranosnenue curnana OUTOBON CHHXPOHHU3AIMH (TAKTOBOTO CUTHAJA).
Opranu3zaiivs AByHAINPaBICHHON JIMHUY Tiepeaadn HHGOpMaIUu.

Metoaet TDMA u FDMA npu MyabTUILIEKCUPOBAHUH.

[IpeobGpazoBanue curHana u3 CBETOBOM (POPMBI B DJIEKTPUUECKYIO B HA00OPOT.
@uibTpanys ONTUYECKUX CUTHAJIOB.

OObeHeHNe ONTUYECKUX CUTHAJIOB.

Pa3;[eneHHe OIITHYCCKHUX CUTHAJIOB.
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- CrniekTpanbHOE YIIJIOTHEHUE.

- OpraHmauHﬂ MHOT'OKaHAJILHON ONTUYECKOM JIMHUM CBS3H.

- Onpenenenre koddduueHTa 3aTyXaHusi ONTHYECKOro Ka0es.

IIpumep TecTOBBIX 3aJaHMH IS MPOBEPKH C(POPMHUPOBAHHOCTH KOMIIETEHIUI, YKA3aHHBIX
evluie n.3:

1. /lns nepeoauu no aunuu ceszu nocwliky 6 kooe NRZ npeobpazyiom 6 koo BIF nomomy umo
1) Bmopas koouposka 6o/iee 5KOHOMUYHAS,
2) B amoti koouposke nocwiika ayduie camoCuHxporHu3yemcs,
3) B smoti koOuposke cneKmp NOCbLIKU Yoice,
4) B nekomopwix Cry4asx UCKadceHus NOCLLIKU MeHblie

2. O0HOMO0080€ 80JIOKHO UCNONIL3YEMCS 8 MACUCTNPATbHBIX TUHUAX CA3U, NOMOMY YUMo
1) B nem omcymemaeyem mooosas oucnepcus,
2) B Hem meHble 3amyxanue cueHaia 8 000a0yKke Kabeis,
3) OmHo 6onee 3auuujerno om HeCaHKYUOHUPOBAHHO20 OOCMYNA,
4) B Hem meHbUle 3amyxaHue 6 cepoyesune Kades

3. Anepmypa onmuuecko2o 80J10KHA ONpeoesiemcs
1) Onumoii 601HbL UCMOYUHUKA C8ema,
2) omuowenuem nokazameine NPeiloMieHUs cepoyesutvl U 000104KU,
3) ouamempom cepoyesunvi,
4) omnoweHuem ouamempos cepoyesutsbl U 000I0YKU

4. Yucnosas anepmypa ceemogooa onpeoensiem
1) seruyuny nomepv MOWHOCMU U3YHUEHUs HA eOuUHUYe OUHDbL
2) Konuuecmeo MakcuMymo8 Ha CReKMpalbHOU XapaKmepucmuxe
3) MaxcumanbHwlll Y20, npu KOMopoM 803MONHCEH 6800 UZTYUEHUS 8 CBEMOBO0

Paszpabopunxn:

npodeccop, 3aB.kadeapoi, A.p.-m.H.  B.JL, [TanepHbrii
(noonucy (3anumaemas OOIHCHOCMb) (unuyuansl, pamunus)
L}éw CT. IIpeIL., K..-M.H. A.A., YepHbIX
(noonucw) (3aHuMaemas OONAHCHOCMb) (uHuyuansl, pamunus)

[Iporpamma coctaBneHa B cooTBeTcTBHH ¢ TpeboBanusMu PI'OC BO mo HampaBieHHIO
noarorosku 03.03.02 dusuka.

IIporpamma paccMoTpeHa Ha 3acefanuu kadeapsl oOmiel 1 kocmudeckoit huszuku UT'Y

« 29 » asrycra 2021 .

ITpotokon Ne _1 |, 3aB. kacenpoii @- B.JI. TTaniepHsiit

Hacrosimmasi mporpamMMa He MoKeT ObITH BOCIpPOU3BeleHA HH B Kakoil ¢opme 0e3

NpeBAPUTEILHOT0 MMCHMEHHOT0 pa3penieHusi Kadeapbl-pa3padoTyuKa MPOrpaMMbl.



