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|. Heau u 321244 AUCHUIJIMHBI (MOZYJIs1)

Bonokonno-ontnyeckue nuHuu cBsisu (BOJIC) siBisitoTcss B HACTOsIIEE BPEMs CaMbIMU
OBICTPOACHCTBYIONIMMH M3 BCEX U3BECTHBIX CUCTEM CBsI3U. OnTHYecKHe KaOenu UCTIONb3YIOTCS IS
opraHm3alu  TeNe(OHHOM TOPOJCKON, MEXKIYrOpoJHEH ¥ MEXKIYHAPOIHBIX CETEH CBS3H;
Ka0eIbHOTO TEICBUACHHUS, JIOKATbHBIX BEIYUCIUTEIBHBIX CETEH; BOJTOKOHHO-ONTHYECKUX JAaTYUKOB
u Jap. B naHHON AMCHMIUIMHE W37aratOTCs OCHOBBI MEpPEJayd CUTHAJIOB 10 ONTOBOJIOKHY,
MPUHIIMIIBI pa0O0ThI PAa3JIMYHBIX BUJOB ONTHUYECKUX BOJHOBOJIOB, UX XaPaKTEPUCTUKH.

Bonpmias 9acte naboOpaTOpHBIX 3aHATHH TPOBOJIUTCS C WCIONIB30BAHUEM Y4eOHOTO
obopynosanus komnanuu National Instruments (NI). OcHoBHO# 0COOCHHOCTBIO KOHCTPYKTHBHOI'O
pemienus ¢upmbl NI sBisiercs moctpoeHne OONBIIOr0 HaboOpa MPAKTUKYMOB IO PAa3IUYHBIM
TUCHUIUIMHAM Ha equHOW Iuiatdopme: yHHBepcaidbHOW maboparophoit cranuuu NI ELVIS.
[IporpaMMHBIM oOecriedeHreM JJisl peali3aliy MPOEKTOB HAa OCHOBE 3TOM IaT(opMbl SBIsETCS
cpena BusyaiabHoro mporpammupoBanust NI LabVIEW. Cpena no3Bossier nmpoBoauTh 00ydeHHE B
MPAKTUYECKOM, HHTEPAKTUBHOM PEKUME B TaKUX OOJIACTSAX, KaK KOHTPOJILHO-U3MEPHUTEIHHBIC
0o0Opy/noBaHUE, CXEMOTEXHHKA, DJIEKTPOHUKA, DJEKTPOTEXHHKA, CUCTEMbI YIPABICHUS, CPEICTBa
KOMMYHUKAIUU U JIp.

[Iporpamma cTaBUT mHeJdb IO3HAKOMUTH CTYJAEHTOB C OCHOBAaMHM TEXHHKU Iepeaadu
CHUTHAJIOB B U(POBOI (opMe MO ONTOBOJOKOHHBIM JIMHUSM Ha 0a3e COBPEMEHHOTO Y4eOHOTO
o0opynoBaHus. 3aHATHS PACCUMTAHBI HA OJMH CEMECTP.

B nmanHOM Kypce, ¢ OJHOW CTOPOHBI, M3YYalOTCS (PU3NYECKUE OCHOBBI PaCHpPOCTPaHEHUS
CBETOBOI'O JIyda B ONTOBOJIOKHE, & C JIpYyroil CTOPOHBI, pealu3yloTcsl JabopaTopHble pabOTHI MO

TCXHUKE O6CJ'IY)KI/IBaHI/I$[ OINITOBOJIOKOHHBIX JTUHHI CBSI3H.

3agaum Kypca:

- CHaOauTh CTYAEHTOB 3HaHUSAMHU 00 OCHOBAxX TEOPUH IE€pelayll CUTHAJIOB,;

- TI03HAaKOMHTH C apXUTEKTypoil ydeOHoro yadoparopHoro komruiekca NI ELVIS II u
pacmmpurensHoi matoi EMONA FOTEX;

- BbIpaboOTaTh y CTYJCHTOB HaBbIKM paboTHl ¢ obOopynoBaHueM kommaHuu National
Instruments, HACMOIB3YIOIIETOCS npH MOCTPOCHUH COBPEMEHHBIX
TEJIEeKOMMYHUKALIMOHHBIX CETel C ONTUYECKUMU KaHAJIaMU Mepe/lauk JaHHBIX.

- 3HAaHUS U YMEHHA, MPHOOpPETEHHBIE MPH U3YYEHHH OSTOr0 TNpeaMera, OyayT
BOCTpeOOBaHbI TPU BBHIMOJIHEHUH KYpPCOBBIX M JUIUIOMHBIX paboT M B THpolecce
Oynymiei mpodecCHOHATBHOM eI TEIbHOCTH;

- IMO3HAKOMHUTH CTYACHTOB C IIPUHIUIIAMHU ITOCTPOCHNA KBAHTOBBIX KOMIIBIOTCPOB.



4
JIaGopaTopHbIii KOMILJIEKC JAHHOTO MPAaKTHKyMa MpeJHa3HauyeH IJisi 0Oy4eHUsl CTYICHTOB

MIPUHIIAIIAM TIepeaun HH()OpMAIUK 1O ONTOBOJIOKOHHBIM JTUHUSM CBsI3U. B paMkax 1abopaTopHbIX
paboT CTYIEHTHl OCBAMBAIOT METOJbl KOJAMPOBAHMS U JCKOJMPOBAHMUS CHUTHAJIOB C WUMITYJIHCHO-
KOJIOBOM MOIYJSIMEH, a TakK€ OCHOBBI ONTHYECKOW (UIbTpaIlu, pa3fciicHus] U 00beIUHCHUS

CUT'HAJIOB, Z[BYHaHpaBJICHHOfI OITOBOJIOKOHHOM CBA3H, OIITUYCCKUX NIOTCPb U AP.

1. MecTo nucuumimubl (MoayJsi) B ctpykrype OITIOII BO
JlaHHBIII KypC OTHOCHUTCS K 4YacTd, (GOpPMHpPYeMOW y4YacTHHKaMHU O0pa3oBaTeIbHBIX

oTHomeHui 6s0ka b1.).

BxonHble 3HAHWSA, YMEHUS W KOMIIETCHIIMU CTYJEHTOB, HEOOXOIMMBIC JUIS W3YYCHUs
JTUCIHUIUIMHBI, OINPEAENSIOTCs MX O0a30BBIMH 3HAHUSMH, IOJYYEHHBIMHM Ha MIAIIIMX Kypcax
OakanaBpuaTa TpU H3YYEHUH CIEAYIOMUX AUCHUILIMH: MOAYIb «MeToapl MaTreMaTH4ecKOon
¢busukn", monyns «Teoperudeckas Qusuka», Monaynb «Du3nka KoJaeOATEIbHBIX W BOJIHOBBIX

pouecCcoB», paAAUOTCXHUYCCKHUEC CUTHAJIbI U LCTIN.

I11. TpeGoBaHus K pe3yIbTaTaM OCBOECHHS THCIUIIIUHBI
[Iporiecc wm3ydeHHWs] IUCHMIUIMHBI (MOIyJsl) HampaBlieH Ha (OpPMUPOBAHHE CIETYIOLINX
npogpeccuonanbHbIX komnerenuuii (I1K):

- Cnoco0eH npoBOJUTh HaydHbIE UCCIIEIOBaHMs B U30paHHOI 007aCcTH SKCIIEPUMEHTAIbHBIX
U (MIM) TEOPETUUYECKUX (PU3MUECKUX UCCIEIOBAaHUMN C MOMOIIBIO COBPEMEHHOM MpHOOpHOit
06a3pl (B TOM 4HCJIE CIOXHOTO (pu3nueckoro oOOpyaOBaHHS) M HH(POPMAIMOHHBIX
TEXHOJIOTUH C y4eTOM OTEUSCTBEHHOTO U 3apyoexHoro ombita ([TK-2).

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI 1O JUCHUNINHE (MOAY.II0), COOTHECEHHBIX €
HHIMKATOPAMH JIOCTHKEHHUs KOMIIeTeHIN i

Komnerenuus Nuaukaropsl Pe3yabTaThl 00yyeHus
KOMIIeTEeHI U

TIK-2 HJIK k2.1 3Haer:
Cnocoben - OCHOBHBIE DJIEMEHTBl  YCTPOMCTB
OCYILIECTBIIATh BOJIOKOHHO-ONITUYECKUX JINHUU CBSI3H;
BBITIOJTHEHHE - IIPUHLIMIIBI JEHCTBUS OTAEIBHBIX Y3JIOB
JKCIIEPUMEHTOB U 1 DJIEMEHTOB almnaparypsl;
odopmieHue - OCHOBHBIE IIpaBMJIa JKCIUIyaTallUd U
pEe3ynbTaTOB NepeoBble  METOAbl  OOCITYXKUBaHUS
UCCIIE0OBAHUMN U COBPEMEHHBIX ONTUYECKUX JIMHUM CBS3H.
pazpaboTokK Ymeer:

- U3MEPATH " CaMOCTOSITEIbHO
NMPOBOJUTHh  HUCHBITAHUS  ONTHYECKUX
JIMHUU CBA3U

- obecneunuBaTh COXPAHCHUC
MOJIy4a€MbIX JaHHBIX;
- IIpaBHUJILHO OpTraHHU30BbIBATH

OKCILTyaTalluiO KaHaJIOB IMEPBHYHBIX U
BTOPHUYHBIX CeTeM CBSA3U.




Baaneer:
[ ] MGTO[[HKOI;'I I/I3Mep CHUA OCHOBHBIX
AKCIUTyaTalMOHHbBIX W3MEpPEHUI

KaHAJIOB, TPAaKTOB M  DJIEMEHTOB
anmnapaTypsl CUCTEM nepenadu
ONTHUYECKHUX CUTHAJIOB.

IV. CoaepsxkaHue M CTPYKTYpPa JMCHUILIMHBI (MOAYJIST)

O0BeM QUCIUILUIMHBI COCTABIIIET 2 3a4ETHBIX €IUHULIBI, /2 Jaca,
B TOM YHCIIe 53 4aCOB KOHTAKTHOU PaOOTHI.
3aHATHS TPOBOISATCS TOJBKO B OYHOW (opMe OOydeHUs C MPUMEHEHHUEM JHCTaHIMOHHOTO
KOHTPOJISI CaMOCTOSITeNIbHOU paboTel cryneHtoB dYepe3 DUOC dakynpreTa. DIEKTPOHHOU U
JUCTaHIIMOHHOU (hopM 00yUeHHUs HE IPeyCMaTPUBACTCS.
Ha npakTtrueckyto moJAroToBKY OTBOAUTCA 22 ayTUTOPHBIX 4acOB (BO BPEMS BBINOJTHEHUS
MIPaKTUYECKUX 3aJaHUil).

dopma TPOMEKYTOUYHON aTTECTALMU: 3AYET.



4.1. Copepxanue IMCHMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHHEM BH/I0B YYeOHbIX 3aHATHH M OTBEJCHHOI0 HA HUX KOJINYeCcTBa

AKAACMHUICCKHUX JacoB

Buasbl yueOHoii paboTsl,

DopMbI TEKYLIET0

]
w o | BKIIOYAsi CAMOCTOSITENILHYIO PaGoTy 00y4aromuxcs, KOHTPOJIs
g E NPAaKTHYECKYIO NOJATOTOBKY U TPYA0EMKOCTH ycCIieBaeMoCTH;
@ ? S (B yacax) ®opMa NIPOMEKYTOUHOI
= § = c:i KonrakTHasi padoTa npenoaasareJis ¢ « aTTecTaluu
o 1> =
Ne Pasgen nucnuninHbI/TEMA g : § '8 obyqarommumucs = (no cemecmpam)
n/H 5 = 2 3 s
o | 8 | 2 =3
A £ S | Jlexuun Cemunapckne/ | Koneynn | S S
5 ° NpaKkTu4eckue/ | Tauuu g :‘
= 5 JaabopaTopHbie z
= 3aHATHSA ©

1 2 3 4 5 6 7 8 9 10

1 | Paznen 1. Teopus nndopManuu u ONTUKA 8 |61 2 4 0,1 2 onpoc

2 | Pasnen 2. BonokonHas onTHUka 8 | 12,2 4 8 0,2 4 OoTUET, 3a1IUTa OTUYETA

3 | Pasnen 3. BonokoHHO-ONTHYECKUE TUHHUU CBSI3U 8 |12.2 4 8 0,2 4 OoTYET, 3aIUTa OTYETA

4 | Paznen 4. ®usnueckue OCHOBHI IIEpeIavu CUTHAJIA 110 4 8 0.2 4 OT4YET, 3aIUTA OTUETA
ONTUYECKOMY BOJIOKHY 8 122 ’

5 | Paznmen 5. M3yueHue TeXHOIOTUU Tiepeadyn U 00paboTKU 4 | oTu€r, 3a1MTa OTYETA,
ONTHYECKHUX CUTHAJIOB Ha y4eGHOM J1ab0paTOPHOM 4 8 0,2 KOHTPOJILHBIE
koMiuiekce NI ELVIS II ¢ mnatoit EMONA FOTEx 8 |122 BOIIPOCHI

6 | Pazzmen 6. OnTuueckrue KOMIBIOTEPHI 8 | 91 4 8 0,1 1 orpoc

Ompoc
Kontpois 8
HToro uyacon 72 | 22 44 1 19




4.1. Il;1an BHeayIMTOPHOH CaAMOCTOSITEJILHOMH Pa00oThI 00y4aroIuXcs M0 JUCIUILIMHE

CamocrosrenbHas paboTa 00yJaromuxcs V4ebHo-
Owe METOJUIECKOE
HOYHOC
Cewmectp Ha3zBanue pa3zzaena, TeMbl Cpoku T 1 obecreueHue
- PYAOEMKOC CpenCTBO o
Bun camocTosTensHO# paboThI | BHITOTHEH CaMOCTOATENbHOM
st Tb (4ac.) pPaGOTHI
O0paboTKa MOIy4eHHBIX B redeime OTYETHI TIO
8  |Bce paznenbl AKCIICPUMEHTAJIbHBIX JIaHHBIX, 12 1ab0paTOPHBIM
cemecTpa Meronnueckue
aHaJIN3 PE3yJIbTaTOB pabotam
OTMCaHHMS K
dopMyTHpoBaHUE BBIBOJIOB 10
1a00paTOPHBIM
pe3yabTaram padboTsl. Pabora c|B Teuenue
8  |Bce paznmensl 4 pabotam
METOJIMICCKIM MAaTEPHAJIOM K | cemecTpa
KakJ10i paboTe CobecenoBanne
Bes
.. K konmy
8  |Bce paznensr [TonroroBka k 3a4éry ceMeCTD 3 peKOMeHTyeMast
P Omnpoc JuTeparypa
OO6muit 00beM CaMOCTOATENHHOM PabOThI IO JUCIHUILTHHE (4Yac) 19




4.3. Coaep:xanue y4eOHOro MaTepuaJia

CopaeprxaHue pa3iesioB U TEM AUCIUTUIMHBI

Pazoen 1. Teopusa unghopmayuu u onmuka

1.1.

1.2.

1.3.
1.4.

1.5.

1.6.

HcTounuk, mMpueMHUK W KaHall mnepenayd uHGopManuu. XapaKTepUCTUKU KaHala
nepenayu “HGopmManuu. IIEKTPOHHBIE KaHAIBI CBS3U M UX OTPaHUYCHHUS.
N3o6paxenune kak curHan. OyHnaMeHTanbHbIN npenen bpemmepManHa Ha CKOPOCTh
00paboTku u nepenayn nHbopmaruu - 2-1047 OGuT/T.CeK.

Hcropus onTuuecKkon CBS3U.

BonHbl B cpeliax ¢ 4aCTOTHOM M MPOCTPAHCTBEHHOM JHCIEpCHEN W aHU30TPOMUEH
ONTUYECKUX CBOWCTB.

I'eomeTpuueckast onTHKa BOJTHOBOAHBIX cucTeM. JIMH30BbIe, TuadparMeHHbIe TUHUH U
ONTUYECKUE PE30HATOPHI.

MopnoBas Teopus. BonnoBonHas nepeaaya uso0paxkeHuit. Ontudeckas nepenaTouHas
(GyHKIUS BOJIOKOH M IJIAHAPHBIX CBETOBOJOB. ODHEPreTHKa CBETOBOJIOKOH U
"cHUII0BBIE" CBETOBOILI.

Pa3zoen 2. Bonokonnas onmuka

2.1.
2.2.

2.3.

2.4.

2.5.

2.6.
2.7.

OxaHo-u MHOTOMO/IOBBIE BOJIOKHA. B3anmoneiictBue moz. HenanpasiisieMble MOJIBI.
DNEeKTPOMarHuTHOE T0JIe BHYTPHU BOJIOKHA. 3aTyxaHue. Jucmepcuss moa. MoaoBblit
IyM.

CxkaTre MMIYJIbCOB M CIEKTPAIbHOE YIUIOTHEHUE. ['pajiueHTHBIE BOJOKHA, (POKIIMHBI,
MOJIaHBbI, CEI(OKH.

Henuneiinbie >QQexTsl B ONTUYECKMX BOJOKHAX M COJUTOHHBIA PEXHUM Iepenayu
uHdopmanuu. BnusHMe BpeMEHHBIX MapaMeTpPOB CHUTHANa Ha WHGOPMAIMOHHBIE
XapaKTepUCTUKH CBETOBOJIOKOH. PoJib BHelIHeH 000JI0YKH CBETOBOJIOKHA.

[Torepu U UcKaxeHUs B ONTHYECKOM BOJIOKHE. BonokoHHO-ontuueckue /BO/ natumku
¢usnyeckux BenuunH. Bog nudopmaiym B BOIIOKHO.

ITosynpoBOIHUKOBBIE JIa3€PBl U CBETOJUO/IBI JUUISl ONTUYECKON CBA3H.

CoenuHeHHe JBYX BOJIOKOH M METO/AbI BO30YXKAECHHS MOJ B BOJHOBOJE. MeTosbl
MOJYJSIMM CBETa: aMIUIMTyAHas, (a3oBas, 4acTOTHas, JBOMYHAs MU MO3UIMOHHO-
UMITyJIbCHAsl. MyJIbTUILIEKCOPBI, Pa3BETBUTEIN U PETPAHCIATOPBHI.

Pazoen 3. Bonoxkonno-onmuuecxkue aunuu cészu /BOJIC/

3.1.
3.2.
3.3.
3.4.

3.5.

3.6.

[udpossie BOJIC nepBoro u BTOporo moKoJeHHUs.

Amnanorossie BOJIC.

[Tpumenernne BOJIC B JOKaJdbHBIX CETAX TENEMETPHM, CBEPXJAJbHEH CBS3U U NpHU
KOMIIBIOTEPHU3AIMH (PU3NIECKUX IKCTIEPUMEHTOB.

TexHOIOrMM U3rOTOBJIEHUS ONTUYECKUX BOJOKOH U cucteM. BO-matuunku u BOJIC ¢
NEPBUYHON 00pabOTKOM CUrHaIa.

BO-tenemerpust u BO-u3mepurensusie cucreMsl. BO-uHTepdepoMeTpsl U JaTYUKK Ha
ux ocHoBe. OOpaboTka H300paXeHUIl MHOTOXIYTOBBIMH cucTeMaMu u BO-
ianmai6amu. BO unTpackonus u aeeKTocKomnus.

OTKpBITBIE TMHUN ONITUYECKOM CBA3H.

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

4.1.

HN3yyeHue KOMNBIOTEPHOI MOJE/IH MJIAHAPHOIO ONITHYECKOI0 BOJTHOBO/JA

4.1.1. MojaoBas CTpyKTypa CUTHaJIa B BOJIHOBO/JIE.

4.1.2. XapaKkTepuCTUKHA MO/ B IIJITAHAPHOM BOJTHOBO/IE.



4.1.3. IlpencraBneHre 0 MOJIOBOW AUCTIEPCUH.
4.1.4. Tlepexon B OJAHOMOJIOBBIM PEXHUM, JTOCTOMHCTBA M HEIOCTAaTKU OJHOMOIOBBIX
CBETOBOJIOB.
4.2 BBoj u3J1y4eHUs B ONITOBOJIOKHO
4.2.1 TlonsiTue anepTypbl BOJIOKHA.
4.2.2 V3MepeHue anepTypHOro yria.
4.2.3 Pacder XxapaKTepUCTHK BOJIOKHA 110 U3MEPEHHBIM JaHHBIM.
4.3 TloTepu B ONTHYECKOM BOJIOKHE
4.3.1 Bunasl noteps.
4.3.2 Tlotepu B BOJIOKHE IpH U3rHOe.
4.3.3 Pacder mapaMeTpoB BOJIOKHA 10 TaHHBIM U3MEPEHUH.
Pa3zoen 5. * Hzyuenue mexnonocuu nepeoayu u oopadbomku onmuueckKux CUZHA108 HA YUEOHOM
naoopamopuom komnaexkce NI ELVIS Il ¢ nnamoi EMONA FOTEx
5.1. KonTpoubHo-usmepureasnbie npudopst NI ELVIS 1T
5.1.1. Hudporoii MyTbTUMETP
5.1.2. Ocummnorpad
5.1.3. UcTOoYHMK MUTaHUS TOCTOSTHHOTO TOKA
5.1.4. 'eneparop GpyHKUIMi
5.2. 3HaKOMCTBO ¢ pacuupuTeabHbIM MoayJem FOTEX
5.2.1. U3mepenue mapaMeTpoB OMOPHBIX CUTHAJIOB.
5.2.2. Moaynb npeobpa3oBarteisi pe4eBbIX CUTHAJIOB.
5.2.3. Monynb ycunuress.
5.2.4. ®unbTpHl HIKHUAX YaCTOT ¢ yacTtoraMu cpe3a 1kl u 3kl .
5.3. Konnposanne UKM.
5.3.1. KogupoBanue CTaTHYEeCKOTO CHTHAJIA MOCTOSTHHOTO TOKa C (DUKCHPOBAHHBIM
YpOBHEM.
5.3.2. KogupoBanue curHasa HalpsHKEHUS C H3MEHSIEMBIM YPOBHEM.
5.3.3. KogupoBanue HeNpepbIBHO U3MEHSIIOLIETOCS CUTHAIA.
5.4. HexonqupoBanue KM
5.4.1. Hactpoiixka UKM-konepa.
5.4.2. lexoquposanne MKM-naHHBIX.
5.4.3. Ananmzarop crekTpa.
5.4.4. UccnenoBanue crekTpa JeKOAMPOBAHHOTO CUTHAIA.
5.4.5. BoccTaHOBIEHHE HCXOJHOTO COOOIIIEHUS.
5.5. JAuckperusanus u teopema HalikBucTa NpH MMITYJIbCHO-KOA0BO MOAYJISIMU
(MUKM)
5.5.1. OcHOBHbIE IPUHIUIIBI IPEOOPA30BaHUs aHAJIOTOBOTO CUTHANA B IU(POBOH.
5.5.2. Hactpoiika omHokaHambpHOM cuctemMbl KM koaupoBaHUs U JEKOJUPOBAHNS.
5.5.3. Cniextp curnana Ha Beixosie MUKM-nekosepa.
5.5.4. BiusiHue 4yacTOThI CUTHAJIA Ha TOOOYHBIE TAPMOHUKH.
5.5.5. Hanoxenue cniektpoB u yactotra HalikBucra.
5.6. MHo:xeCTBEHHBI T0CTYII ¢ BpeMEeHHbIM pa3jaejeHueM kanaiaos (TDMA)
5.6.1. Hactpoiika UKM konepa B pexxume TDM.
5.6.2. Coznanue aByxkaHaiabHOM cuctemsl PCM-TDM.
5.6.3. YIuIoTHEHHE 110 BpEMEHU U YacTOTa JUCKPETU3AIIH.
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5.7. JInHeiiHOe KOAUPOBaHHE JIMHHUHU U BOCCTAHOBJICHHE TAKTOBOI0 CHTHAJIA

5.7.1. KogupoBka curaana B kogom Manchester I1.
5.7.2. KogupoBka curnana kogom NRZ.
5.7.3. CpaBHHTEbHBIE XapaKTEPUCTHKH, TOTEPU MHPOPMALIUH TIPH TIepe1aue MOCHLIKH.
5.7.4. ViccnenoBaHue TMHEWHBIX KOJOB C TIOMOIIBIO OCHILIOrpada.
5.7.5. UccnenoBanue CEKTPaIbHOTO COCTABA JIMHEUHBIX KO/IOB.
5.7.6. OneHka KOJI0B MO0 KaYeCTBY CAMOCUHXPOHU3ALINH.
5.7.7. BoccraHoBneHue CUrHaNa OUTOBON CHHXPOHHU3ALIUH.
5.8. Ilepenaya naHHBIX Yepe3 ONTOBOJIOKOHHbIC THHUH
5.8.1. llepenatunku 1 NpUEMHUKN ONTUYECKUX CUTHaNIOB Ha mate Emona FOTEX.
5.8.2. Ilepenaua undopmaruu o npocteiimeir BOJIC.
5.9. Co3naHue ABYXKAHAJIbHOIH TeJ1eKOMMYHHKANMOHHONH CHCTEMbl MHOKECTBEHHOI0
AOCTYNA ¢ BpEMEHHBIM pa3JejieHHeM KaHAJI0B
5.10. dDuasTpanus, pa3ejieHne H 00beJUHEHHEe ONTHYECKUX CUTHAJIOB
5.10.1. dunpTpanyy ONTHYECKUX CUTHAIIOB.
5.10.2. Pa3zeneHne ONTHYECKUX CUTHAIIOB.
5.10.3. O0berMHEHHE ONITHYECKUX CUTHAIIOB.
5.11. /IByHanpaB/ieHHAasl OITOBOJIOKOHHAS CBSI3b
5.11.1. Coopka oiHOHAIIPABIECHHOM ONTOBOJIOKOHHOW CUCTEMBI CBSI3H.
5.11.2. IIpeoOpazoBaHKe CXEMBI B ABYHAIPABICHHYIO ONITOBOJIOKOHHYIO CUCTEMY CBSI3H.
5.12. CnekTpajbHoe yIIOTHEHUE CUTHAJIOB
5.12.1. IlonyueHue CeKTPaIHLHOTO YIUIOTHEHUS.
5.12.2. JIByxkaHaJIbHAsl CHCTEMA CO CIIEKTPAIBHBIM YIUIOTHEHUEM.
5.12.3. TpexkaHaibHasi CUCTEMA CO CIIEKTpalibHBIM yiioTHeHUueM (TDM-WDM).
5.13.  Onrtunyeckue nNoTepu
5.13.1. Ouenka noTepb Ha ONTHYECKUX COSAMHEHUSIX.
5.13.2. Ouenka noreps Ha WDM-duibTpax.
5.13.3. MccnenoBanne 3aTyXxaHWsl CHUTHAJIa B 3aBUCUMOCTH OT JIJIMHBI ONTOBOJIOKOHHOTO
Kabes.
5.13.4. Ouenka oTepb Ha ONTHYECKOM Pa3BETBUTEIIE.
Pazoden 6. * Onmuueckue Komnvromepsl
6.1. Tlporeccopsl sl yaydilleHUs KadecTBa M300paKEHUM, pacrio3HaBaHUs U 00pabOTKH
JAaHHBIX
6.2. Me3OIIOIITuka u cBepxpa3pelieHue.
6.3. OnTHyeckre CUCTEMBI C OOPAaTHOH CBSI3bI0. AJJAITHBHAS OTITHKA.
6.4. MynbTHCTAOMIIBHBIE ONTHYECKHE AJIeMEHTHl. ONTHYECKHEe HEHpOIo00HBIE CHCTEMBI
o0OpaboTku uHGopmanyu. OyHaaMeHTanbHble GU3NYECKUe Mpeesibl MUHUATIOPU3aluU
KOMITBIOTEPHBIX CHCTEM.

6.5. KBaHTOBBIE KOMIIBIOTEPHI 1 HAHOTEXHOJIOTHH.



4.3.1. IlepeyeHb CeMHMHAPCKUX, IPAKTHYECKUX 3aHATHI U J1a00paTOPHBIX padoT
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No paznena u

HanmeHnoBanue ceMruHapos,

Ne OueHouHbIe Kommner
TEMBI MPAKTUYECKUX U JTAOOPATOPHBIX Yacer
/1 cpencTBa EHIIUU
JUCLIUIUINHEI pabor
1 2 3 4 5 6
CobGecenoBanne | 11K-2
. OtBeThl Ha
N3yueHne KOMIIbIOTEPHOU MOJEIN
1. 4 KOHTP.BOIIPOCHI
TUTAHAPHOTO ONTUYECKOTO BOJTHOBOIA
Otuer no
1a0.paod.
Cob6ecenoanne | I1K-2
OTtBeTHI HA
2. Paznen 4. | Boa u3nydeHus B ONTOBOJIOKHO 4 KOHTP.BOIIPOCHI
Otyet no
1a0.pad.
CobGecenoBanue | 11K-2
OTtBeThl Ha
3. [ToTepu B onTUYECKOM BOJIOKHE 10 | KOHTP.BOTIPOCHI
p p-BOIIp
Otuer no
71a6.pad.
4 KoHTpoIbHO-U3MEPUTEIBHBIC 5 Otuer o IK-2
' npubopsl NI ELVIS 11 1a0.pao.
5 3HAKOMCTBO C pacIIUPUTENIbHBIM 2 Oruer 1o IK-2
' moxayiem FOTEx 1a0.pad.
Otuer o 1K-2
6. Komuposanne KM 2
1a0.pad.
Otuer o 1K-2
1. exogupoBanne KM 2
Jlexonup 1a0.pab.
HCKpeTHh3amus U TeopeMa HaiikBrucra IK-2
Juckp H p N Ortuer 1o
8. MIPH UMITYJICHO-KOJIOBOM MOIYJISIIIUH 2 136,046
(MIKM) Pab-
MHOKeCTBEHHBIHN JOCTYII C TK-2
AOCTYT Otuer no
9. BPEMEHHBIM pa3/ieIeHUEM KaHAIOB 2 136,36
(TDMA) -Pao.
10 Pasen 5 JluneiHoe KOIUPOBAHUE JTUHUU U 5 Otuer o TK-2
' ACT S perexeparyisi TaKTOBOrO CUTHaja 1a0.pao.
11 [lepenaya naHHBIX Yepe3 5 Otuer o TK-2
' ONTOBOJIOKOHHBIEC TUHUU 71a6.pad.
Co3nanue 1ByXKaHaJbHOU IK-2
12 TEJIIEKOMMYHUKAIIHOHHOW CUCTEMBI 5 Ortuer o
' MHOECTBEHHOI'0 JOCTYyIa C na0.pab.
BPEMECHHBIM Pa3JIeJICHUEM KaHAIOB
13 QunbTpanmys, pa3eneHue u 5 Otuer o TK-2
' 00bETMHEHNE ONTHYECKUX CUTHAJIOB 1a0.pab.
14 JIByHarpaBiieHHas! ONTOBOJIOKOHHAS 5 Otuer o IK-2
CBSI3b 1a0.pao.
Otuer 1o 1K-2
15. CrnexTpalbHOE YIUIOTHEHNE CUTHAJIOB 2
1a0.pao.
Otuer 1o 1K-2
16. OnTHyeckue nNoTepu 2

1a0.pao.
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4.3.2. llepeyeHb TeM (BONMPOCOB), BLIHOCUMBIX HA CAMOCTONITEIbHOE U3YUeHHEe CTyJeHTaMH B

paMkax camocTosiTeabHoil padoTsl (CPC)

Ne Tema Bun 3ananue Pexomennyemas | Kommgecr
HEJl. CaMOCTOATEIbHON auTeparypa BO 4aCOB
paboThI
1 Bce tembl AyauTopHas: Cnenatb 3aroToBKYy
3HAKOMCTBO C Oyayuiero ot4éra, Bes
coJiepXKaHue pa3obpaThcs C PEKOMEHI0BaHH
METOAMYECKOTO HOPSIKOM ast IEKTOPOM 0,5
Marepuana BBIIIOJIHEHUS yueOHas
nabopaTopHOH auTeparypa
paboTHI
2 Ilotepu B AynuropHas: Beinonuuts
ONTHUYECKOM MIPaKTUYECKOE
BOJIOKHE 3aanue, 0hOpPMHUTH 1
OTYET COTJIACHO 1]
PEKOMEHIAIUSAM, [
OTYUTATHCS
BueaynuropHas IToaroroBUTHCS K 1
3allIUTE OTYETA
3 KonupoBanue AyauTopHas: Beimonauts
KM MPAKTUYECKOE
3aanue, ohOpMUTH 1
OTYET COTJIACHO [1,2.3]
PEKOMEHIallUsIM,
OTYHUTATHCS
Bneayauropnas IloaroroBurhcs K 1
3alUTe OTYETa
4 JexoqupoBanu | AyauTopHast: BoinonHuTh
e KM MPAKTUYECKOE
3ajaHue, ohOpMUTH 1
OTYET COTJIACHO 1.2]
pEKOMEHALNAM, [1,
OTYHUTATHCS
Bneayauropnas IToaroToBUTHCS K 1
3alUTe OTYEeTa
5 Juckperusanus | AyauTopHast: BoinonHuTh
U Teopema MPaKTUYECKOe
HaiixBucra pu 3ajjaHue, 0hOpMUTH 12
HMI1yJTbCHO- OTYET COTJIACHO [1,2]
KOJIOBOM PEKOMEHIallUsIM,
MOYJISIIANA OTYUTATHCSI
(MKM) Breaynuropnas ITogroroButhbes K 1
3alUTe OTYeTa
6 MHoxecTBeHH | AyauTopHas: BoinonHuTh
BII TOCTYTI C MIPAKTUYECKOE
BPEMEHHBIM 3ajaHue, 0hOpPMHUTH 1
paszeneHuemM OTYET COTJIACHO 23]
KaHaJIOB PEKOMEHIalUsIM,
(TDMA) OTYHUTATHCS
Bueaynuropnas IToaroToBUTHCS K 1
3alUTe OTYeTa
7 JInneiinoe AynuropHas: BeImmonauTh 2,3] 1
KOJIMPOBAHUE MPaKTUYECKOe ’
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JIMHUU U 3amanue, 0hOpMHUTH
pereHepanus OTYET COTJIACHO
TaKTOBOTO PEKOMEHIaLUsIM,
CUTHaJIa OTYUTATHCS
BueaynuropHas [ToaroroBuThCs K
3allATE OTYETA
8 [Tepenaua AyauTopHas: Brinosuuts
JAHHBIX Yepe3 MIPaKTUYECKOE
OIITOBOJIOKOHH 3ajanue, 0hOPMUTH
bI€ JINHUU OTYET COTJIACHO 6.7
pEKOMEHJALUSIM, [6.7]
OTYUTATHCS
Bneayauropnas IToaroroBuThCs K
3alUTE OTYETa
9 OunbTpanus, AyauTopHas: Brinosuuts
paszeneHue u IIPAKTHYECKOE
00bEIMHEHNE 3a1anue, 0hOPMHUTH
ONTHYECKUX OTYET COIJIaCHO 89
CUTHAJIOB PEKOMEHIallUsIM, [8,9]
OTYHUTATHCS
Bneayauropnas IloaroroBurhcs K
3alUTe OTYETa
10 JIByHarpaBiieH | AyIuTOpHas: BoinonHuTh
Has IIPAKTUYECKOE
ONTOBOJIOKOHHA 3aanue, ohOpMUTH
s CBSI3b OTYET COIJIaCHO 123
PEKOMEHJALIUSIM, [1.2,3]
OTYHUTATHCS
BueaynuropHas ITogroroButhbes K
3alUTe OTYETa
11 | CnekTtpanpHoe | AyIuTOpHAS: BeimonHuTh
YIUIOTHEHHE MPAKTHYECKOe
CUTHAJIOB 3ajaHue, ohOpMUTH
OTYET COIJIaCHO 1
PEKOMEHIallUsIM, [1]
OTYHUTATHCS
BueaynuropHas IToaroroButhes K

3alllUTE OTYETA

HJIK k21

4.4, MeToauueckue YKa3aHud 110 OpraHnm3anuu CaMOCTOSITEIbLHOM paﬁoTu CTYACHTOB

OCHOBHI)IG, HMCIOIUC IMPUHIUITHAIBHOC 3HAYCHNUE U HauOoJee TPYAHBIC IJId TOHUMAHUA U

YCBOCHUSA TCOPECTUYCCKHUE U MPAKTUUYCCKHUE BOIPOCHI U3JIArarOTCA B METOJUYCCKUX MAaTCpHalaX K

nabopaTopHbIM paboTam.

10 TUTEPATYPHBIM HCTOYHUKAM, 3aKPEIUISIOTCS BO BPEMs BBITIOJTHEHUS JIaOOpaTOPHBIX padoT.

TeOpeTI/IquKI/IC 3HAHUA, MMOJIYYCHHBIC CTYACHTAMUA MIPU CaAMOCTOSATCIIBHOM HM3YUYCHHU KypcCa

[Ipu BBIMIOJIHEHNH JTA0OPATOPHOM pabOTHI OOpamiaeTcs ocoboe BHUMaHUE Ha BBIPAOOTKY Y

CTYACHTOB YMCHUSA I10JIb30BATHCA HaquO-TeXHHqCCKOﬁ HHTepaTypOﬁ, T'paMOTHO BBIIIOJIHATE U

oQOpMIIATH OTYETHI.
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Texymas pabota Hax y4eOHBIMH MaTepHallaMH TpPEACTaBIsieT co00il TNaBHBIA BHJ

CaMOCTOSITENTbHOU paboThl cTyaeHTOB. OHa BKIIIOYaeT 0OpabOTKY SKCIEPHUMEHTAIBHBIX JaHHBIX
MOJIYYEHHBIX BO BpeMs JlabopaTopHOU paboThl U odopmiieHrne oTuéra. st 3TOoro ucnosib3yrores

UMCIOIINECA y‘le6HO'MeTOI[I/I‘l€CKI/Ie MaT€pHralibl U Apyrasa pEKOMCHAOBAaHHAaA JIUTEpaTypa.

4.5. [lpumepHasi TeMAaTHKA KYPCOBBIX padoT (MPoeKTOB) (IPU HAJIMYMH)

KypcoBbie paboThl HE IPETyCMOTPEHBI.
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V. YueOHo-MeTOAUYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCHUNIHHBI (MOTYJIA)
a) nepeuens 1UmMmepamypbl

OCHOBHAs TUMepamypa
1) Byaue H.M. IIpeoOpa3oBanue u rnepeaada CHTHAJIOB B ONTOBOJIOKOHHBIX JIMHHUSAX CBSI3U
[Tekcr] : yue6. mocobue / H. M. Bynnes ; Upkyrckuii roc. yH-T. - Upkytck : M3a-Bo UT'Y,
2013. - 129 c. : mi. ; 20 cM. - (Ob6pazoBarenbhble TexHOJorHK National Instruments). - ISBN
978-5-9624-0880-4. — (19 sk3.)
2) ®puman, P. BojokoHHO-onTHUECKHE CUCTeMbI cBsizu / P. ®puman ; Ilep. ¢ aHri. mox pen.
H. H. Cnenoga. - 4-e uza., nom. - M. : Texnocdepa, 2007. - 511 c. : wn., uB. ui. ; 24 cm. -
(Mup cBs3m). - bubnuorp.: ¢. 479-490. - IIpenm. ykas.: c. 491-495. - ISBN 978-5-94836-
154-3. — (9 3k3.)
3) Cxspos, O.K. BooKOHHO-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 By3oB. CrienuanbHas autepatypa). - bubmmorp.: ¢. 254-261. - ISBN 978-5-8114-1028-
6. — (11 2K3.)
00NnoIHUMeNbHAs TUMepamypa
1) Kypc ¢usuku [Inekrponnsiii pecype] : B 3 ./ CaBenbeB U. B.,. - DIeKTpOH. TEKCTOBBIC JaH.
. - OBC "Jlanp". - Heorpanuy. goctym. — T. 2 : DnexrpuuectBo. KonebaHus v BOJHBI.
Bonnosas ontuka / U. B. Casenbes, T. 2. - 5-e u3a., crep. - [b. m.] : Jlanb, 2018. - 468 c. -
ISBN 978-5-8114-0686-9
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0) nepuoouuecxkue uzoanus

- HCT.

B) CRUCOK ABMOPCKUX MEMOOUUECKUX pa3pabomok

1. bynues H.M. IIpeoGpa3oBanue 1 nepeaaya CUTHAJIOB B ONITOBOJIOKOHHBIX JTMHUSAX CBSA3H
[Tekct] : yue6. mocobue / H. M. bynneB ; Upkyrtckuii roc. yH-T. - Upkyrck : U3a-Bo
HUry, 2013. - 129 c. : wr ; 20 cm. - (O6pa3oBarenbHbie TexHONOrMU National
Instruments). - ISBN 978-5-9624-0880-4. — (19 3k3.)

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

MCTOANYCCKUE MAaTCpHaAJIbl U 3aJaHUs 110 JAHHOMY KYPCY

2) baszwl ()aHHbl)C, qubOpMaL;MOHHO'CI’lpCIGO'{Hble U nouckoevle cucniemysl

1) www.ni.com\russia

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

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

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

6) 3bC «PyxonT» http://rucont.ru

7) 3BC «Aiibykce» http://ibooks.ru

V1. MaTepuajibHO-TeXHHYECKOe O0ecieyeHne JUCHUILTHHBI (MOTYJIs1)

6.1. YueOHO-1a00paTOpPHOE 000PyI0BAHUE!

B naGoparopuu xadeapsr oOmieit 1 KOCMUYECKOW (PU3UKU UMEIOTCSI CTEHBI ISl MCCIICIOBAHUS
OCHOBHBIX ~ XapaKTEPUCTUK ONTHYeCKOoro BoyiokHa («[loTepy B ONTHYECKOM BOJIOKHEY,
«HMccnenoBanue amepTypsl B ONTHYECKOM BOJIOKHE», «M3ydenue sddekra Dypbe-onTHKH (OMBIT
A06e-TToptepa)»), nabopatopusiit komruieke NI ELVIS I+ u pacumputenshas nmara EMONA
FOTEx (ETT-211 “FOTEX”) ¢ HabopoM (yHKIIMOHAIBHBIX 070K0B, MakeTHast tutata NI ELVIS 11
Series Prototyping Board, Habop onTrueckux Kadesei u COeTMHUTEIILHBIX TPOBOJIOB.

CoBpeMeHHbIE KOMIBIOTEPHl (HOYTOYKHM), HUMEIONIME JOCTYIl K JIOKaJbHOW CeTH
yHUBepcuTeTa U Beixo B IHTepHeT (uepe3 Wi-Fi).

Ha 3aHATHSX MOTYT HCIOJIb30BaThCs MyinbTuMeaniinbie cpeacta: mpoektop (CASIO XJI-
A241), nepenocuoii sxpan (Classic Solution, T195x195/IMW-LU/B), noyr6yk Lenovo B590. Ha
daxkynpTeTe  HMMeeTcs ~ KOMITBIOTEPH3MPOBAaHHAs  ayJAMTOpHs,  INpeJHAa3HAuYeHHAs Ui
CaMOCTOSITENTLHOIM paboThI, C HEOTPAHUYEHHBIM JO0CTYIIOM B IHTEpHET.

HmeroTcst CUCKHM 3aJaHuil U METOJMUYECKOe PYKOBOJCTBO B DJICKTPOHHOM M IEYAaTHOM BHJIE.

Kpome Toro kypc noaaep’uBaeTcsi aBTOPCKUM MOCOOHEM.


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 MOAEIHPOBAHUS PACIIPOCTPAHEHHUS JIEKTPOMArHUTHBIX BOJIH B
IJI0CKOM BoJsiHOBOgzie (2011).
Ha HOoyTOyKax mocTaBIIMKOM yCTaHOBJIEHA onepannonHas cucrema Windows 8. [lns
pabotsl ¢ nokymentamu umerorcs LibreOffice m Adobe Acrobat Reader.

6.3. Texnnuyeckue u JIeKTPOHHBbIE CPeICTBA:
Jiist 00paboTKU MOIYYEHHBIX B XOJI€ SKCIIEPUMEHTA JaHHBIX HA MPAKTHUECKUX 3aHATHIX B

naboparopun  Kadelpbl HUMEIOTCA  KOMITBIOTEPHI € COOTBETCTBYIOIIMM  [IPOTPAMMHBIM
obecIieyeHneM.

Bo Bpems 3aHATHI Ul TOSCHCHHS IIOCTAaBICHHBIX B NPAaKTHYECKHX pabdOTax 3aaaHuit
CTy/JICHTaM JICMOHCTPHUPYIOTCS Ha OJKpaHe C IOMOIIBIO IPOEKTOpa JOMOJHUTEIbHBIC U

BCIIOMOTaTeIbHbIE MaTepHalbl (IPE3EHTALNN, TUIIMYHBIE IPUMEPHI)

V1l. O6pa3oBaTesibHbIE TEXHOJIOTUH

HoBble 3HaHUS CTYAEHTHI IMOJY4alOT CaMOCTOSITEIbBHO W3 METOJMYECKUX OINMCAHUU.
IIpakTHyeckuM HaBblKaM OHHM OOy4aroTCcs TIIpH BBIIOJHEHMU JAOOpaTOpPHBIX paboT 1moA
PYKOBOJICTBOM npenojaBaTessi. CTyA€HThI BBINOIHAIOT pPabOThl HEOOIBIIMMU TpYyIIIaMH, 00CyXkaast

MIOCJIEI0BATENBHOCT ACUCTBUM, U BMECTE aHATU3UPYIOT MOJyYEHHBIE PE3YIbTATHI.

VIll. Oueno4yHble MaTepHaJbl AJsl TEKYILEr0 KOHTPOJIS M IPOMEKYTOYHOI aTTecTallnu

dopma TekyIero KOHTpoJIs: codeceIoBaHNEe BO BpeMsl JTabOpaTOpHBIX paboT, MPOBEpKa OTYETOB.

Jlist momycka K MTOTOBOMY 3auéTy TpeOyeTCs MOJTHOCTHIO BBIMOJHUTH BCE JIAOOpAaTOpHBIC, CIATh
OTYETHl U OOCYAUTH C MperoaBaTeseM MoTydyeHHbIe PE3YNIbTaThl MO KXo paboTe, MOTyduB MPpU
3TOM OTMETKY O C/aue.

Bua npoMeXyTOYHOU aTTECTAllMN — DK3aMEH.

®onn oneHoUHBIX cpeacTB (POC) mpeacTaBieH B MPUIOKCHHUH.

8.1.1. OueHouHbIe CPeACTBA VI BXOJHOTO KOHTPOJIA

Jlist u3ydeHus TaHHOTO Kypca CTYICHT JJOJDKEH 3HAaTh OCHOBBI MHPOPMATHKH, YMETH MOJB30BAThCS
KOMIIBIOTEPOM Ha IMPOJBHHYTOM YpPOBHE, MPOCIYyIIaTh HNOJPOOHYIO TEXHHKY O€30MacHOCTH MpU
paboTe Co CIIOKHBIM ITU(PPOBBIM 00OPYAOBAHUEM.

8.1.2. OeHOYHbIE CPEACTBA TEKYLIETO KOHTPOJIS
[IpumepHbIe BOPOCHI ISl TEKYIIETO KOHTPOJIS:
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1) IMouemy Ha MpaKTHKE MPUMEHSIETCS BOJIOKOHHBIM CBETOBOJ, COCTOSIIUI U3 CEPIIICBUHBI U
000J104KH?

2) Kakyto pons urpaet UKM-konupoBaHue B cCTEME CBSI3H?

3) IlpuBemute cxemy obpasoBanus MKM-curuana.

4) Yro takoe kanap B cucreme MKM-koaupoBanus?

5) Yro Takoe miar KBaHTOBaHUS?

6) OOBsICHUTE, YTO MOKA3bIBACT KAXK/BI MIMIYJIbC TAKTOBOTO CUTHAJIA?

7) CKOJBKO OMT MEKIy UMITYJIbCAMH B CUTHAJIE KaapoBoii cuaxponusammu (FS)?

8) MU3zobOpasute ko, renepupyembiii MUKM-koaepoB, mpu mojaue Ha €ro BX0J1 HOCTOSHHOTO
HanpspbkeHus B 1 B.

9) KakoBbI OCHOBHBIC ATaIlbl BOCCTAHOBJICHUS IIEPEIaBACMOT0 COOOIICHUS?

10) Yro Takoe IryM KBaHTOBAHHS?

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

12) Kakum OymeT BOCCTaHOBIIEHHBI CHTHAJ, €CIIM B CXEME BOCCTaHOBJIEHHUS (PUCYHKH 4.7 u
4.8) ucrionp3oBath GuIbTp ¢ yactotoi cpeza 100 I'u?

13) Uro onpenenseT napameTp HacTpoiku aHanu3aropa crekrpa (DSA) Frequency Span?

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

15) Yrto o3HauaeT OTIMYKE ABYX TaPMOHHK ApYr oT Apyra Ha 100 ab?

16) Yro Takoe yacrora HaiikBrcra?

17) ITouemy Ha pucyHke 5.2 rpaduk COCTOUT U3 OTICIBHBIX TOYCK, HE COCAMHEHHBIX MEKITY
co0oii?

18) U3 kakux cooOpa)keHUI BEIOUPACTCS 4aCTOTa TUCKpETH3aUum?

19) Uto Ha3bIBaETCS IIIyMOM KBaHTOBAHHMS?

20) [Touyemy mociie 1EKOMPOBAHKSI B CUTHAJIC TIOSIBJISIFOTCS TOOOYHBIE COCTABISIOIIUE?

IlpuMep npakTUYECKUX 3a0aHNI:

1) PaccuuTaiite K03 urmeHt nepeaaun GuabTpoB B 1b mo dpopmyiie (1) 3a Ve Hy)KHO B3Th

aMIUIUTYly MCXOJIHOTO CUTHaJa ¢ TeHepaTopa.
v
Ks) = 20 1g (2=) (1)
EX

[IpoBenuTe M3MEpeHUs MPU Pa3HBIX YACTOTAaX HCXOJHOTO «HE(UIBTPOBAHHOI0» CUTHAJA
(500 Tm, 1xlm, 2xlm, 3xlm, 4xln, S5kl). Yacrora MeHsercs B HacTpoHKax
(YHKIIMOHAJILHOTO FeHepaTopa.
CoxpaHsiiTe CKPUHIIIOTHI OKHA MTPOTPaMMBI OCITILIOrpada mocie ero HacTPOKy.

2) Hcnonw3ys CBOMCTBa ONTHYSCKHX pPa3BETBHUTENCH, HAPUCYHTE CXEMYy BYHAIpPAaBICHHOM
JUHUHM CBSA3M, B KOTOPOMl MOTYT TepeaaBaThCs aHAJIOrOBBIA curHan (cooOmienue 1) u
uuppoBoi curHai (coobiieHue 2) mo OAHOMY ONTOBOJIOKHY B 000MX HampabieHHUsX. T.e.
OJIMH TMOJIB30BAaTellb NepeaacT aHAIOrOBbIM CUTHAII BTOPOMY IOJIb30BATENI0, HAXOASIIEMYCS
Ha JIPyroM KOHIIE JIMHUM CBsi3H. OJHOBPEMEHHO TEPBBIA KIMEHT TOJIydaeT IudpoBOi
CUTHAJ OT BTOPOTO KiHeHTa. J[71s oT4éTa n3o0pazure OIOK-CXeMyY TaKOU JTMHHUH.

8.1.3. OneHoYHBIE CpeACTBA JIJIS MPOMEKYTOYHON aTTeCTallun

MaTCpI/IaJ]LI AJIg IPOBEACHU A TCKYILICTO U IIPOMCEIKYTOYHOI'O KOHTPOJIA 3HaHUM CTYACHTOB!

KoMnerenmun,
. Bun xoHTpOIS KoHTponupyembie TeMBI (pa3/ienbl) KOMITOHEHTBI KOTOPBIX
KOHTPOJIHPYIOTCS

CobecenoBanue mipu | [loTepu B ONTHYECKOM BOJIOKHE K-2

3aIUTe OTYETa
Cobecenopanue nipu | Koguposanne KM I1K-2

3aIUTe OTYETa
CobecenoBanue nipu | Jlekogupoanne KM I1K-2

3aIUTe OTYETa
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4 CobGecenoBanue npu | Juckperusanus u reopema HaiikBucra npu [K-2
' 3aIUTE OTYETA UMITYJIbCHO-KOT0BOM Moayssiiuu (MKM)
5 CobecenoBanue 1pu | MHOXECTBEHHBIN JOCTYII C BPEMEHHBIM [1K-2
' 3aluTe OTYeTa paznenenueM kanayoB (TDMA)
CobecenoBanue npu | JInHeitHOE KOUPOBAHUE JIMHUU U I1K-2
3alUTe OTYeTa pereHepanysi TaKTOBOT'O CHTHajla
CobecenoBanue npu | Ilepenaua qaHHBIX Yepe3 ONTOBOJIOKOHHBIC [1K-2
3alllUTe OTYETA JTUHUT
CobGecenoBanue npu | OuiibTpanus, pa3ejacHue 1 00beAMHEHUE [1K-2
3allUTe OTYETA ONTHUYECKUX CUTHAJIOB
CobGecenoBanue npu | JIByHanpaBiieHHas! ONITOBOJIOKOHHAS CBSI3b I1K-2
3alllUTe OTYETA
CobGecenoBanue npu | CrieKTpaJibHOE YINIOTHEHUE CUTHAJIOB I1K-2
3allUTe OTYETA
ITonroroBka k [1K-2
6. Bce paznensr
9K3aMEHY

IIprMepHBIN CITMCOK BOOPOCOB K 3aUETY

OCHOBHBIE IPUHIIMITBI ITEpPeaur HU(PPOBBIX CUTHAIOB
Ilepenauya cBeTa 10 ONTUYECKOMY BOJIHOBOLY.
OnToBO0KHO. TUIIBI, XapaKTEePUCTUKU U IPUMEHEHHE.
IToTepu B BOJIOKOHHO-ONITHYECKUX JIUHAX CBA3H.

Apxurektypa yuedbHoro gadboparoproro kommiekca NI ELVIS I1.

Tunuynble napaMeTpsl HACTPOUKU LUPPOBOTO ocLuIIorpada.
OcHoBHBIE PYHKIIMOHATBHBIE OJIOKK pacmupuTenbHoro moayisi Emona FOTEX.
[Tpuniuner UKM-koaupoBanusi.

Amnarnoro-mugpoBoe npeoOpa3oBaHue.

Meroanka UKM-nexkoaupoBanus.

Teopema HaiikBucra. Hacrora HalikBucra. Jluckpernsanus curyania.
[TpuHuuns! TuHEHHOro KoaupoBaHusi curHaia. Lludposoit curnan. TTL. bunonsphsrit
kox NRZ.

budasznsiif kox (Mmanuectepckuii) Bid.

JIuneitnsiit kon RZ-AMI. DHeprerudeckue 3aTpaThl IPU KOJUPOBAHUU.
BoccranoBnenue cursana OUTOBONH CUHXPOHHU3ALMHU (TAKTOBOI'O CUTHAJIA).
Opranu3zaniys AByHaIpaBJI€HHOHN JIMHUY Nepeaadu HHPOpMaIuu.

Metoaet TDMA u FDMA nipu MynbTUILIIEKCUPOBaHHH.

[IpeobOpazoBanue curHana u3 CBETOBOM (DOPMBI B SJIEKTPUUECKYIO U HA0OOPOT.
@uIbTpanysi ONTUYECKUX CUTHAJIOB.

O0BeINHEHNE OIITUYECKUX CUTHAJIOB.

Pa3nenenne onTMUECKUX CUTHAJIOB.

CrnexTpallbHOE YIUIOTHEHUE.

Opranu3zanys MHOTOKaHAJIbHOM ONTUYECKON JTMHUU CBA3H.

Onpenenenne koddumeHTa 3aTyxaHusl ONTHYECKOT0 Kales.

IIpuMep TecTOBBIX 3a/laHUI I NPOBEPKU CHPOPMHPOBAHHOCTH KOMIIETCHUMH, YKA3aHHBIX

eévlute n.3:

1. /ns nepeoauu no aunuu cesazu nocwliky 6 kooe NRZ npeobpazyiom 6 koo BIF nomomy umo

1) Bmopas kooupoeka 60.1ee 5KOHOMUYUHAS,

2) B amoti KoOupogke noculika ayduie camoCuHXpOHU3Yemcs,
3) B amoti koOuposke cnekmp noculiku yaice,

4) B nekomopbix CIyuasx UCKANCceHus NOCLLIKU MeHblle
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2. O0HOMO0080€ 8OJIOKHO UCNONIL3YEMCS 8 MACUCTPATbHBIX TUHUAX CE53U, NOMOMY UMO
1) B nem omcymemayem mo0osas oucnepcus,
2) B Hem meHbue 3amyxanue cueHaia 6 00601ouke Kkaoes,
3) Omo 6onee 3awuuerno om HeCaHKYUOHUPOBAHHO20 OOCMYNA,
4) B Hem meHbue 3amyxaHue 6 cepoyesune Kades

3. Anepmypa onmuyeckoeo 80J0KHA ONPeQensiemcs
1) onunoil 6oHbL UCMOUHUKA c8ema,
2) omHoweHuem noxkazamenell NpeloMieHUs cepOyesunsl U 00010YKU,
3) ouamempom cepoyesuHul,
4) omHoweHuem ouamempos cepoyesutsbl U 000I0UKU

4. Yucnosas anepmypa c6emogooa onpeoeisem
1) senuuuny nomepo MOwHOCMU U3TYUEHUS HA eOUHUYE ONUHDL
2) KOIUYeCmeo MaKCUMymMo8 Ha CNEKMPAbHOU XAPAKMEPUCTUKE
3) MakcumanbHulil Y20, npu KOMopoM 803MONCEH 8800 U3LYUEHUS 8 CEEMOB00

Pa3zpabopumnxm:

npodeccop, 3aB.kadenpoit, J1.¢d.-M.H. B.JL., [TanepHbiii

(noonucy (3anumaemas OONIHCHOCD) (uHuyuanwl, pamunus)
./%w CT. mpen., K..-M.H. A.A., YepHbIX
(noonucwv) (3anumaemas 0ONIHCHOCMD) (unuyuanvl, pamunus)

[Iporpamma cocrtaBieHa B cooTBeTcTBUM ¢ TpeboBanusMu PI'OC BO no HampaBieHHIO
moarotosku 03.03.02 dusuka.

[Iporpamma paccmoTpeHa Ha 3acenanuu kadenpsl 001ie u kocmudeckont puzuku UT'Y
« 15 » _wmapra 2023 .

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

Hacrosimas mnporpamMmma He MOKeT ObITh BOCHpPOM3BeJeHA HH B Kakoid ¢opme 0e3
NMpeABAPUTEIbHOI0 NMCHMEHHOI0 paspeleHus kKadeapbi-pa3padoTynKa NporpaMmsl.



