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1. [lepeyeHb KOMIIETEHIIUIT U MHAMKATOPOB UX JOCTHKECHUS

ITporecc N3yyeHHUS IMCIMIIIIMHBI HAIIPaBJIeH Ha (

DOpMUPOBAHUE CIAEAYIOIIMX KOMIETCHIIUM:

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIUU

Ko n nHaumenoBaunue
WHJIMKATOPa JOCTUKEHUS
KOMIIETEHIIU A

Oran

[IpenmectByromue 3Tamnsl
(c ykazanueMm
JUCITUTUTAH/TIPAKTHK )

VK-1 Cnocoben
OCYILIECTBIIATH TIOUCK,
KPUTHYECKUH aHAJIN3 U
CHHTE3 HH(pOpMaluHy,
MIPUMEHSTh CUCTEMHBIN
MOAXOJ AJIs PELLIEHUs
ITIOCTABJICHHBIX 3a/1a4

VK-1.1-3HaeT MeToINKA
MOWCKa, coopa 1
00paboTku nHpopMaIuu,
KPUTHYECKUM aHAJIU3 U
cuHTe3 uHbopMaluuy,
MPUMEHSTh CHCTEMHBIN
MOJXO/J AJISl peIIeHUS
MOCTaBJICHHBIX 33124
YK-1.2-YmMeer npuMeHAThH
METOHMKHU MTOUCKA, cOopa
1 00paboTKH
uH(pOopMaLi1, CHCTEMHBIN
MOJXOJ AJISl PEeIIeHUS
MOCTaBJICHHBIX 3314
VK-1.3-Bnageer
METOJIaMU TIOMCKa, coopa
1 00paboTKH
MH(pOpMaLIUU, METOIUKOM
CHUCTEMHOTI'0 MTO/IX0/1a AJIst
pELIeHHSI TOCTABICHHBIX
3aau

[1K-1Cnocoben K
MIPOBEICHUIO
NpOoQHUIAKTUIECKUX
paboT Ha 00OpYyIOBaHUU
CBSI3H

I1K-1.13naet
TEOPETUYECKUE OCHOBBI
AIEKTPOCBS3HU U
MH()OKOMMYHUKAIIMOHHBIX
TEXHOJIOTHH, OCHOBBI
IIOCTPOEHUS
B3aNMMOCBSI3aHHBIX
TEJIEKOMMYHUKAIIMOHHBIX
ceTei

1 sran

b1.B.01 OCHOBBEI
TEOPUH Leneil

2 sran

b1.B.02 OCHOBBEI
TEOPHH JIEKTPOMArHUTHBIX
IIOJICH ¥ BOJIH

b1.B.07 OCHOBBEI
MOCTPOEHUS
MH()OKOMMYHUKAIIMOHHBIX
CHCTEM M CeTeH

[TK-7 Cnocoben k
pa3paboTKe MPOEKTHOM
AOKYMCHTAIMKU Ha
00BEKT, (CUCTEMY) CBA3H,
TEJIEKOMMYHUKAIIMOHHYIO
cUcTEMY

[1K-7.1 3naer
Ha3Ha4YeHHE, COCTaB,
KOHCTPYKITHIO, TTPHHIIATT
paboThl, yciIoBuUs
TEXHUYECKON
IKCILTyaTaIuu
MPOSKTUPYEMBIX W3JICITHIA
[1IK-7.2. PaboTaer ¢
TEKCTOBBIMH
pemakTopamu,
rpapuIeCcKUMH
porpaMMamy,
odopmiseT

1 pTan
b1.B.06
0aza
TEJICeKOMMYHUKAIIMOHHBIX
CHUCTEM

DneMeHTHAaA




COJIepKATEIbHYIO YacTh
npoexTa, GopMHUpyeT
OOIIYIO TIOSICHUTEIBHYIO
3aIHCKY, pa3padbaTbIBacT
MPOCKTHYIO
JOKYMEHTALIUIO B
COOTBETCTBHUH C
TpeOOBaHUSIMU
HOPMATHUBHO-
TEXHHUYECKHX JOKYMEHTOB

dDopMa HpOMGX(YTOqHOﬁ arrecraguu 1o AUCHHUIIIIMHE — DK3aMCH

[Mo pucuMIUIMHE TpEeayCMOTPEHA KypcoBas padboTa.

2. lToka3aTe/iu, KpUTEPHH M IIKAJbI OLEHUBAHUS KOMIETeHIH i

2.1 ITokazaTenem OLICHHUBAHUA KOMHGTCHHI/Iﬁ Ha 3Tall€ Hux q)OpMI/IpOBaHI/IH Ipu U3y4CHUU
AUCHUIUIMHEBI SBJISACTCA YPOBCHB UX OCBOCHHMA.

I/IH}IHKaTop O0CBOCHUSA
KOMIECTCHIIUH

IToka3aTeb OllEeHUBAHUSA

Kpurepuii ouennBanns

VYK-1.1-3naer meToauku
MoucKa, coopa u
00paboTku MHPOPMALINH,
KPUTHUYECKHI aHaIN3 U
CUHTE3 UH(pOpMaIH,
MPUMEHSITh CUCTEMHBIN
MOJIXO/1 JUIsl PELICHUS
MOCTaBJICHHBIX 3a7a4

3Haer OOUIyI0  TEOpHUIO
CHCTEM M CeTei mepenadu
JaHHBIX, OCHOBHBIC
TEPMHHBI TEOPHH  CBSI3H;
MNpUHOMUIIBEI W  OCHOBHBIC

3aKOHOMEPHOCTHU
00paboTKu, mepenayn Hu
npuéma pa3JInYHbIX
CUT'HAJIOB B

TCIICKOMMYHUKAIITMOHHBIX
CHCTCMaAXx.

Ha 3amure kypcoBoit paboTel U
9K3aMEHE JIEMOHCTPUPYET YBEPCHHBIC
3HAHUSIB OOJIACTM CUCTEM U CETel
nepeayn JaHHBIX, MOSCHACT OCHOBHBIC
TEPMHUHBI TEOPUU CBS3H; PACCKa3bIBACT
IIPUHIIMITBI u OCHOBHBIE
3aKOHOMEPHOCTH 00pabOTKH, mepenadu
U npuéMa pa3IMYHBIX CHUTHAJIOB B
TEJICKOMMYHUKAIMOHHBIX CHCTEMAaX.

VK-1.2-Ymeer npumMeHsTh

Ywmeer HaXOIUTh

Beimonuser nabopaTtopHble  paboOThI

METOJIMKH MTOKCKa, cOopa MaTeMaTHYECKUE MOJEIU | CaMOCTOSTENBHO, UCTIONb3Ys
1 00paboTKH CUTHAJIOB, KaHAJOB CBS3H. | TEXHUYECKYIO " yueOHYyI0
nH(popMalnu, CUCTEMHBIN | YMeer MPUMEHSTh | JAOKYMEHTALUs

MOAXOJ AJISL PELLIEHUs CUCTEMHBI MOAXOA TIpU

MIOCTaBJIEHHBIX 3a7a4 [IOCTPOEHUU CXEMBI

CUCTEMBI CBSI3H.

VYK-1.3-Bnaneer Bmaneer MetonamMu | BeimonHger nabopatopHble  paboTHl,
METOAaMU TOUCKa, coopa MIOMCKa, cOopa U | CHACT OTYETBl IO TMPAKTHUYECKUM

1 00paboTKH
nH(OPMAIIUU, METOUKOM
CHCTEMHOTO TIOJIX0/1a JIJIst
pEIIeHHUs TOCTaBIEHHBIX
3aa4

0o0paboTku  HHpOpMaUH
o KypCcy TeopHs CBS3H,
METOINKOM CHUCTEMHOTO
noaxoda JUIsl  pEIICHHs
MOCTaBJICHHEIX 3a1a4

3aHSATHSM, 3alUIIaeT KYpPCOBYIO
paborty.

[1K-1.13naet
TEOPETUICCKHE OCHOBBI
ANEKTPOCBSI3H U
MH()OKOMMYHUKAIIMOHHBIX
TEXHOIOTHI, OCHOBBI
MTOCTPOCHHUS
B3aHMMOCBSI3aHHBIX

3HaEeT TEOPETUUYECKUE
OCHOBBI AJIEKTPOCBSI3H 1
MH()OKOMMYHUKAIIMOHHBIX
TEXHOJIOTHH

Ha 3amute KypcoBoit pabOThI U 3K3aMeHe
HE UCTBITHIBAET 3aTPYTHEHUH NPU OTBETE
Ha BOIIPOCHI




TEJIEKOMMYHUKAIIMOHHBIX
ceren

[IK-7.1 3naet
Ha3HA4YCHHE, COCTAB,
KOHCTPYKITUIO, IIPUHIIUTI
paboThI, ycaoBuUs
TEXHUYCCKOM
IKCILTyaTaluu
MIPOCKTUPYEMBIX H3JICITHI

3HaeT Ha3HAa4YEeHHUE, COCTaB,
IPUHIUI pabOThI CUCTEM
CBSI3M C Pa3IMYHBIMU
TEXHOJIOTUSIMH

Ha 3amure kypcoBoiipaOoThl U 3K3aMeHe
HE UCIIBITHIBACT 3aTPYIHEHUN [IPU OTBETE
Ha BOIIPOCHI

[IK-7.2. Pabotaer ¢
TEKCTOBBIMH
pelaKTopamH,
rpaguaecKuMu
porpaMMaMH,
odopmIsieT

COZIep KaTEIBbHYIO YacTh
npoekTa, GopMUpyer
OOIIYIO TOSICHUTEIBHYIO
3aIlUCKY, pa3pabaThiBaeT
MIPOSKTHYIO
JOKYMEHTAIUIO B
COOTBETCTBUH C
TpeOOBaHUSIMHU
HOPMAaTHUBHO-
TEXHUYCCKHUX JIOKYMEHTOB

Kypcosasipabora opopmiieHa B COOTBETCTBUI
C CYIICCTBYIOUIMMHE TPCOOBAHHUSIMH,
CTPYKTypa MPOEKTa JIOTHYHA U
COOTBETCTBYET TEXHUUECKOMY 3aJ[aHUIO,
MPOEKT OQOPMIICH C IPUMEHEHUEM
KOMITBIOTEPHOM TEXHHUKH, C HCIIOJIb30BAHUEM
TEKCTOBBIX M TpapHUYECKUX PEIAaKTOPOB

Bnangeetr TEKCTOBBIMU
peaakropamu,
rpadu4ecKuMu
nporpammamu, opopmJsieT
COJZIEPKATEINBHYIO YaCTh
MPOEKTA

MIxkana oueHUBaHUA.

Kypcosas padora

5-0aniabpHas mKaJa

Kputepun onenku

«KOTIHUYIHO»

IIpoekT claH B yCTaHOBIEHHBIE CPOKH, BBIIIOJIHEH B COOTBETCTBHHM C
3ajaHueM, O(OpPMIIEHHE COOTBETCTBYET TpeOOBaHUSAM, B IIPOEKTE
JIOMYIIEHb! €MHUYHbIE OUIMOKH, CTYACHT YBEPEHHO OPHEHTHPYETCS B
MaTepuaie MNpPOEKTa, YBEPEHHO M AapryMEHTHPOBAHO KOMMEHTHUPYET
IPUHSATHIE PEIICHUS] U pacyeThl

«XOopouIo»

HpOGKT CIaH B YCTAHOBJICHHBIC CPOKH,BBIIIOJHCH B COOTBCTCTBHUU C
3ajaHueM, OGOopMIEHHE HMEeT HE3HAYUTENbHbIE OTKJIOHEHUS OT
TpebOBaHM, B TPOEKTE JOIMYIIIEHOHE 00Jiee YeThIPeX OIIMOOK, CTYACHT
JIOCTaTOYHO YBEPEHHO OpUEHTUPYETCS B MaTepuaie IpoeKTa,
apryMEeHTHPOBAHO KOMMEHTHUPYET HPUHATHIE PEIICHUSA U paCUYEThI

«YHAOBJICTBOPUTCIIBHO»

IIpoekT  cmaH  MO3KEYCTAHOBJIEHHBIX  CPOKOB, JIOMYILIEHbI
HE3HAUWTENIbHBIE OTKJIOHEHUS OT 3aJaHus, OQOpPMIICHHE HWMEeT
CYIIIECTBEHHBIE OTKJIOHEHHUS OT TpeOOBaHWH, B MPOEKTE JOMYILEHO
Oonee mnATH OIIMOOK, CTYIEHT HE YBEPEHHO OpHUEHTUPYETCS B
MaTepHale MpoeKTa, ci1ado apryMEeHTHPYET U KOMMEHTUPYET NPUHSThIE
pELICHHSI U PacueThI

«HCYHOBJICTBOPUTCIIBHO»

HpOeKT BBITIOJTHCH HC B COOTBCTCTBHHU C 3aJaHUCM, O(I)OpMJ'ICHI/Ie HC
COOTBETCTBYCT Tpe60BaHI/I$[M, B IPOCKTEC AOMYIICHBI MHOXCCTBCHHBLIC
OIJ_II/I6I(I/I, CTYACHT HC OPUCHTHPYCTCA B MATCpUAJIC

IK3aMeH

\ S-0a/uIbHas IKAJIa

‘ Kpurepun oueHku




Ha »k3aMeHannoHHbIE BOIIPOCHI JaHBI ITOJIHBIE apTyMEHTUPOBAHHBIE
OTBETHI. CryneHt JEMOHCTPUPYET c(OpPMHPOBAHHOCTH
JUCLUMIUIMHAPDHBIX ~ KOMIIETEHIMHA  Ha  WTOTOBOM  YpPOBHE,
O0OHapYKMBAaeT BCECTOPOHHEE, CHCTEMaTHUeCKoe M IIyOOKoe
3HaHMEe Yy4eOHOro Marepuajga IO paszlenaM JAUCHUIUIMHBL
CTPYKTYpHasi CX€Ma CBsI3U, TEOpHUsl CHUTHAIOB, CIEKTPaJIbHBIN
AQHAIN3, KOPPEISALMOHHBIM aHauu3, WMILYJIbCHAs MOMYJISLMS,
KaHAJIBI CBSI3H, I0JIOCOBAasi MOAYJISALIMS, TEXHOJIOTUHA CUCTEM CBS3H.
CTryneHT yCBOWJI  OCHOBHYK JIMTEpaTypy M  3HaKOM C
JIOTIOJIHUTEIIbHOM JIMTEPaTypol, PEKOMEHIOBAaHHOM IPOrpaMMoi,
CBOOOJIHO oOIepUpyeT HPUOOPETEHHBIMU 3HAHUSAMH, YMEHHSIMH,
IIPUMEHSET UX IIPH BBIITOJIHEHUH 33JaHUN.

Ha »k3aMeHannoHHBIE BOIPOCH! JaHbl IOJHBIE apIryMEHTHPOBAaHHBIC
OTBETHl, HO C  3amMedaHusMu  npenonasarens.  CTyneHT
JEMOHCTPUPYET c(OpMHUPOBAHHOCTH JUCLUIUINHAPHBIX
«XOpOUIO» KOMIIETEHIIMM Ha CpEJHEM YPOBHE: CTPYKTypHas CXeMma CBS3H,
TEOpUsl CUTHAJIOB, CIIEKTPAIbHBINA aHAJIN3, KOPPEIILIMOHHBIN aHAIN3,
MMITYJIbCHAsl MOJYJIALMS, KAaHAJIbI CBA3M, IIOJOCOBas MOIYJISLUSA,
TEXHOJIOTUM CUCTEM CBsi3U. JlomyieHsl OnMOKY IpU pelIeHUH 3a/1a4
Ha »K3ameHannoHHBIE BONPOCHl JaHBI OTBETHl €O  cIaboif
apryMeHTalue, MpenojaBaTesb 3aJal MHOXKECTBO HAaBOIALIMX
BOIIPOCOB. Crynenr JEMOHCTPHUPYET c(OpMHUPOBAHHOCTh
JUCLUIUIMHAPHBIX KOMIIETEHIMH Ha 0a30BOM YpOBHE: B XOj€
BBIITOJIHEHUS ITPAKTUYECKMX 3aJaHUM, PEIICHUs 3a1a4 JOIYCKAKTCS
3HAYUTENbHbIE OUIMOKU, MPOSBISETCS OTCYTCTBUE OTIEIBHBIX
3HaHUM, 110 HEKOTOPBIM JAMCLUIUIMHAPHBIM pa3ieilaM, CTYIEHT
UCIBITBIBAET 3HAUUTENIBHBIE 3aTPyJHEHUS IIPU OIEPUPOBAHUU
3HaHUSAMH M II0 TEMaTHKE: CTPYKTypHash CXeMa CBS3H, TEOpHs
CUTHAJIOB, CIEKTpPaJbHBIM aHalu3, KOPPEIALMOHHBIA aHaJIW3,
VMMITYJIbCHAsl MOJYJIALMS, KaHAIbl CBA3HM, II0JOCOBas MOIYJISILUSA,
TEXHOJIOTMU CUCTEM CBSI3H.

CtyneHT JeMOHCTpUpyeT Cc(HOPMUPOBAHHOCTh JUCHUIUIMHAPHBIX
KOMIIETEHIIMMI Ha ypPOBHE HIXKE IIOPOrOBOr0, IPOSBIIAECTCS
HEJOCTATOYHOCTh 3HAHWM. JIMCUMIUIMHApHBIE KOMIIETCHIIMM HE
chopmupoBanbl. [lposiBisercss MosHOE WIM NPAKTHYECKU IOJHOE
OTCYTCTBHE 3HAaHUW II0 T€MaM JIUCLHUILIMHBI, OTCYTCTBYIOT HAaBBIKH
peuieHus 3a1ay.

«KOTJIUYHO»

«YIOBJIETBOPUTEIILHO»

«HECYHOBJICTBOPUTCIIBHO»

3. MeToauuecKkue MaTepHuaJbl, ONPEACIAIOIINE ITPOHECAYPHI OCHUBAHUSA 110 TUCHUIIJIMHE

3.1. B xoae peaau3auuMu JIMCUMIUIMHBI HCHOJbL3YWOTCH cieaywume (GopMbl U MeTOIbI
TeKYIIero KOHTPOJIA

Tema n/unu pasaen ®opMbI/METOABI TEKYILET0
KOHTPOJISI YCIEBAEMOCTH

VK-1.1-3HaeT MeToAuKHU MoucKa, coopa U 00paboTku HHGOpMaLUU, KPUTUIECKUI aHATIU3 U CUHTE3
uH(pOpMaIUY, TPUMEHATh CUCTEMHBIH MOAXO0/] IS PEIICHHS TOCTABICHHBIX 33124

OO01me cBeIeHU O CUCTEMAX CBS3U Kypcosas pabora

Teopusi curHaJIoB Kypcosas pabora




[IpakTuyeckoe 3aHsTHE

CrniekTpanbHbIi U KOPPEISALMOHHBIA aHAJIN3 CUTHAJIOB
JlabopaTopHbie pabOTHI

VYK-1.2-YmMeet npuMeHsITh METOJIUKH TIOUCKA, cOopa u 00padoTku HHPOPMAIIUH, CHCTEMHBIN
MIOJIXOJT ISl PEIICHUS TTOCTABICHHBIX 3a/1a4

Teopusi Cly4aiflHbIX CUTHAIOB IIpakTirieckoe saHATHe
KypcoBas pabota

KypcoBas pabota

CucremMa CBsI3U ¢ UMITYJIbCHON MOAYJISLIMEHN
JlaGoparopHbie pabOTHI

YK-1.3-Bnaneer merogamu noucka, coopa u o0paboTku HHPOpMAIHH, METOIUKON CHCTEMHOTO
OJIX0/1a JUIsl PEIICHHs IOCTABJICHHBIX 33/1a4.

[TpakTuyeckoe 3aHsTHE

CrniexkTpaibHbIi M KOPPENSLMOHHBIN aHAJIN3 CUTHAJIOB
JlabopaTopHbie pabOTHI

WNudopmaninoHHble OCHOBBI Iepeiayl cOOOUICHUI Kypcosas pabora

[1K-1.13HaeT TeopeTHUECKHE OCHOBBI 3JIEKTPOCBSI3U U
MH(POKOMMYHUKAITMOHHBIX TEXHOJIOTUI, OCHOBBI TOCTPOCHHS
B3alMOCBS3aHHBIX TEJIEKOMMYHUKALIMOHHBIX CETEl

KypcoBas pabota

Cucrema CBSI3U C UMITYJIbCHON MOAYJISILIUEN
JlaboparopHsie pabOTHI

Teopusi cHTHAJIOB Kypcosas pabora

[1K-7.1 3Haer Ha3Ha4YeHME, COCTAB, KOHCTPYKIUIO, IPUHIIUI
paboThI, yCIOBUS TEXHUYECKOH IKCIUTYaTalluH MPOCKTUPYEMBIX

151631 (0707
MeTobl UpPOBOI MOTIOCOBOH MOAYIISIIHA CUTHAIIOB KypcoBas pabota
TexHOoIoruu CUCTEM CBSI3U Kypcosas pabora

JlaboparopHsie pabOTHI

[1IK-7.2 PaGoTaer ¢ TEKCTOBBIMU PEIAKTOPAMH, TPAPUICCKUMHU
porpaMMamMu, ohopMIIsSeT COAEPKATENbHYIO YacTh MPOEKTa,
dhopmupyeT o0ITyI0 TOSICHUTENBHYIO 3aMUCKY, pa3pabaThiBaeT
MIPOSKTHYIO JOKYMEHTAITUIO B COOTBETCTBHH C TPCOOBAHUSIMHU
HOPMATUBHO-TEXHUYECKHUX JIOKYMEHTOB

MeToibl TU(BPOBOI MOIOCOBOH MOAYJIISIIHA CUTHAIIOB KypcoBas pabora

TexHOJI0ruu CUCTEM CBSI3U Kypcosas pabora

3.2. TunoBbie MATEPUATBI TEKYIIET0 KOHTPOJISI yCIEeBAEMOCTH 00yYaIOIIHXCS

YK-1 CnocoGeH ocymecTBISTh IOUCK, KPUTHYECKMH aHAJIW3 W CHHTe3 HH(OpMauuu,
NPUMEHATHh CUCTEMHBIN IOAXO0/ AJIsl PELICHHS MOCTABJICHHBIX 32124

Pacuer CIICKTPOB ACTCPMUHUPOBAHHBIX CUTHAJIOB

1 ]_IGJ'IL pa6OTLII OcBoeHue MCTOAWKU pacyCTa CICKTPOB JACTCPMUHHUPOBAHHBIX CUTHAJIOB.
HpHo6peTeHHe HAaBBIKOB CIICKTPAaJIbHOTO aHAJIM3a NEPUOJUYCCKHUX U HEICPUOJUUCCKHUX CUTHAJIOB.

2 IMoaroToBka k padore:
2.1  H3yuuth TeopeTHuecKuii MaTepuai o Teme «l[loctpoeHue cerei AMeKTpOCBI3H»
2.2 3yunTh TEOpETHUECKUI MaTepHal Mo TeMe « COBpeMEHHAsI dJIEKTPUUECKAs CBA3bY.

3 3amanue:
3.1 HailTh W MOCTPOUTH CHEKTPHI TEPHOAMYECKUX NU(POBBIX CHUTHAIOB, KOTOPBIE OYAyT
MepelaBaThCsl MO KOMIBIOTEPHOMY KaOelmio M TPEACTABISIOT COOOW JIEKTPUUYECKUE HUMITYIBCHI,



n3o0paxEénnsie Ha puc. 1.5. Jlng ompeneneHusi crekTpa — Habopa TapMOHMK B COCTaBE€ CHTHAA,
HEO0OXOMMO TIPEACTaBUTh CUTHAN B BHe psna Dypee. Ha puc. 1.5 mo BapuaHTy naH BUA JTMHEHHOTO
koma. HeoOxomumo uist 1iupoBOro MOTOKA JaHHBIX HapUCOBaTh CUTHAJ BO BpEMEHHOW oOjacTtu B

BUAC HUMITYJIBCOB, aMIUIMTyAa HWMITYJIbCOB — BCJIMYHMHA HAIIPSIXKCHHA A:U

m> 3HAYCHUEC MOXXHO

BBIOpATH J1000€ U3 juana3ona ot 3 10 5 BoibT. 3HaueHHe IMTEIBHOCTH TAKTOBOIO MHTEpBAma [,

BbIOpaTh n3 auanazona ot 0.001 mxo 0.01 mxkec.
ITocaenoBaTenbHOCTEL AEHCTBUH:
1) Haiitu o rpaduky nepuos currana 7, ornpenenTh CKOJIBKO B HEM COJIEPKUTCS HHTEPBAIOB

Tb 7 UCXOMIS U3 3TOr0 HAWTH 3HaueHue 7.

1)
2)

3)
4)

5)

3anucaTs Ha uHTepBane 7 curHan B Buae Gopmynsl (pynkmun S(t))

Boiuncnuts  kosbduumentsr 8, &, b, N=12,.10, tpuronomerpuueckoro
(BemecTBeHHOTO) psiia Dypebe.

/ 2 2
Beraucnuth K03hOUIMEHTBI A1 =4a, + bn

IToCTPOUTH AMIUTHTYIHBIA CIIEKTpP CHrHAa, T.e. 0T0Opasuth koddduuuentsr A B BHIC

cnekTpanbHbix JguHUHA. [lo ocu abciucc yka3aTh 3HAUEHUS COJAEPXKALIUXCS B CUTHAJE
gacToT B [ 1.

Boeraucnuth K03 UIUSHTHI |Cn| KOMIUIEKCHOTO psiga Pypbe

[locTponTh aMIUIMTYAHBIA CIIEKTP CUTHAJA IIPM KOMIUIEKCHOM pasnoxkeHuu B psg Pypee. [Io ocu
a0bciucce yka3aTb 3HaYeHUs COJepKAILUXCs B CUTHaJIe 4yacToT B 'Ll
3.2 HaiiTi ¥ HOCTPOHTD CIEKTPAIBHYIO IIIOTHOCTh CUTHAJIOB

Bapuant Tun curnaia [TapameTpsl
1 Curnan ¢ Monynsanuei Ammmryast A =n-0.5,tne N=1,2,3,4, nau.
PAM4

haser pagmonmmynscoB @, = 0, gacrora Hecymeit

fo =100 TT'u, ymrensHOCTE 1 pagnonmmyibea 100
IIEPUOJIOB HECYIIEH

2 Curnan ¢ Moy suuei Ammmuryga A=3, Hau. Gpasbl paHOMMITYIIbCOB:
BPSK @ =0, @, =7, yacrora necymeit f,=2100 MI'y,
JUIATeNbHOCTD | pannonmnynsca 100 nepruonos
Hecymei
3 Curnan ¢ Motynaimedt | Ammmrynast n Had. passt paguonmmynscos: A =0.5,
QAM-8 o =rld, A=1 ¢ =37/4 A =05,
@, =57 [ 4, wacrora necymeii f;=1800 MI'w,
JUTHTENBHOCTD 1 pamnonmnyinbca 100 neproion
Hecylen
4 Curnan ¢ Mofysuuen Ammmaryna A=4.5, Hau. (asbl paaMoUMITYIECOB
QPSK o=nld, ¢,=3714,0,=5714,p,=Trl4

qacrora necymeii f, = 5.86 I'Tu, mmrensHoCT 1

paguonmMnyibca 100 neprnoaoB HeCyIIei

ITociemoBaTeIbHOCTE IEHCTBHIA:

1)
2)

HapucoBaTh curHaibHO€ CO3BE3/IME€ CUTHANA U €r0 BPEMEHHYIO AHarpaMmy
Bamucars curHan B Buge Qopmyns (pymkmum  S(f) kak mocmemoBatenpHOCTH




paZMoOMMIyIbCcoB, uMeomux mmrensHocts 100T, rme T — mepuwom Hecymero
KOJICOaHNUs)
3) 3ammcaTh BBIpaKEHUE JJIS BBIUMCICHHS CICKTPAJIbHON IUIOTHOCTH CHTHAjga depes

uHTerpanbHoe npeodpasopanue Oypre G(w) .

[Toctpouts rpadux GyHKIMH: 3aBUCUMOCTb MOYJIS |G 2xf )| or f./lmanazon wacror f 3amats ot

1
f, —2Af no f,+2Af , rne Af = —— — mmpuna cnexrpa curnana.

100T

IIK-1 Cnocob6eH K npoBeieHNI0 NPOPUIAKTHIECKUX PadoT HA 000PYA10BAHUHU CBSI3H

[Tpumep 3amanus no xabopaTopHOit padboTe:

5.1 Cuarp AUYX ¢duaerpor ®HUI w DHY2. Jlna sToro aBaxabl IIEIKHYTH MBIIIKOW IO
nepekitovarento Switch2 u ¢ Beixona 61oka Sine Wave nmoaats Ha BXOJIbI (PHIBTPOB FAPMOHUYECKUN
curHas amrutynoi 1 B ¢ wactoroli, menstomelica B npeaenax ot 2 1o 26 kl'u ¢ guckperom 2 xl'.
AMIUTMTYy BBIXOJHOTO CHTHaja W3MEpATh ¢ mnomolmbio ocumwuiorpagos OutContSignall u
OutContSignal2.

[Toctpouts rpaduku AUX mis Kaxa0ro U3 GUIBTPOB, OMPEIEITHTh UX YaCTOTHI Cpe3a U OIEHUTh
crenens Onmzoct ux AUYX k AUX uneansaoro @HY.

IIK-7 CnocoGen k pa3pa0oTke MPOEKTHOI JOKYMEHTAIlMH HA 00BEKT, (CHCTeMY) CB3H,
TeJIeKOMMYHUKAIIMOHHYI) CHCTEMY

3agaHue Ha KypcoBO€ IPOEKTHUPOBAHUE.

B cooTBeTCTBUY C HCXOMHBIMH JAHHBIMU M TPEOOBAHHUSAMH CTYICHT JIOJDKEH, PYKOBOJICTBYSChH
MOJIYyYEHHBIMH MM B TPOIECCe HM3YyUEHUS TUCIUIUIMHBI 3HAHUSAMH M YMEHUSMHU, JUTEPATypHBIMU
MarepuaiaMu U peKOMEHIAIMSIMHU HACTOSIINX YKa3aHUH, BBIMIOJHUTE CIIEAYIONINE JEHCTBUS.

1. Pacnipenenuth OTHOCUTENBHYIO CPEIHEKBAIPATHUHYIO OMIMOKY BXOIHBIX MPeoOpa3oBaHUN
Ha YeThIpE COCTABIAIONIMX: BBI3BAHHONW OTPAaHUYEHHEM MTHOBEHHBIX 3HAYCHHH HMCXOIHOTO
HEMpPEepBIBHOTO TMPOIIECCa, , BBI3BAHHOW BPEMEHHOW IUCKpETHU3AlMel, KBAHTOBAaHUS HCXOIHOTO
HETIPEPBIBHOTO MPOIECCa 1 MCKAXEHUN COOOIICHUS, BEI3BAHHBIX JCHCTBUEM TTOMEX.

2. Hcnone3ysi COCTaBJSIONIME OIIMOKH PAcCYUTATh JOMYCTHMBIH YPOBEHb aMIUIUTYAHOTO
OTpaHUYECHUS] BXOJHOTO COOOINEHUsSI, TOMYCTUMOE 3HAYEHUE YaCTOTHI JUCKPETU3AIMH, JTOMYyCTHMOE
YHCIIO YPOBHEW KBAaHTOBAHMUS M Pa3psAIHOCTh JBOMYHOTO KOJA, MPEICTaBISIONIETO COOOIIEHHE B
uudpoBoit hopme, SHTPOIHIO COOOIIECHUS U TPOU3BOIUTEIBHOCTh UCTOUYHHUKA.

3. Paccuntarh MNpOMyCKHYIO CIOCOOHOCTH TUCKPETHOTO OMHAPHOTO KaHalia C 3aJaHHBIM
3HAQYEHHEM BEPOSTHOCTU OIIMOOYHOTO TMpHUeMa CHMBOJA C TMPEATNON0KEHHUEM HE3aBUCUMOCTH
nepefayd  pasHbIX CHMBOJOB HH(OpMaMOHHOrO Kojaa. CpaBHUTh TOTYyYEHHOE 3HAUEHUE CO
3HAYEHHEM MPOU3BOIUTEILHOCTH HCTOYHUKA U OOBSICHUTH TIPUUMHBI HECOBMAACHUS PE3YJIbTATOB.

4. C yuéroM 3aJlaHHOTO BHJa MOIYJSALMM CHTHAlIa OMNPENCIUTh €ro IMapamMeTphl,
xapakTepusyroiue hopmy, U TpedyeMoe 3HaueHUE TTOJIOCH MPOMYCKaHUs MPUEMHOTO YCTPOICTBA.

5. Paccuurarh AOMyCTHMOE 3HAYEHHE BEPOATHOCTH OIIMOKH BOCIPOW3BENCHHUS pa3psiia
JBOMYHOTO KOJIa, UCXOJIS U3 33JaHHOTO 3HAYCHUS.

6. Ilo monyd4eHHOMY 3HAUEHHUIO BEPOSTHOCTU OMIMOKM MO (opMynaM MOTEHIUATHHON
MMOMEXOYCTOMYMBOCTH HAWNTH MHUHUMAJIbHOE 3HAYEHHE OTHOIIEHUS MOITHOCTEH CHTHAJla U TOMEXH,
Heo0X0oIuMoOe JUIst 00€CTIeYeHH I IOMYCTUMOTO UCKaKEHHUS KOJa 3a CUET EHCTBUS TTIOMEX.

7. CdopMupoBaTh W TIPUBECTH B TIOSICHUTEIBHOW 3amucke (YHKIIMOHAIBHBIC CXEMBI
ONTUMAJIBHOTO ¥ KBAa3WONTHMAIBLHOTO TPHUEMHBIX YCTPONCTB, 00ECHEUHMBAIONIMX TPH 3aIaHHBIX



YCIIOBUSIX HAWIy4lllee KadecTBO IMpHeMa CHTHaia BBIOpaHHONW (OpMBI TIpH 3aJaHHOM BHJIE
MOJYJIALIUU.

8. Paccunrars TpeOyemMoe OTHOIIEHUE CPEeIHEH MOUTHOCTH UCXOAHOTO HETPEPHIBHOTO CHTHAJIA
K CpelHeH MOILIHOCTH IllymMa B IOJIOCE COOOMICHMs, 00ecledyHnBaroIiee MPOIMYyCKHYI0 CIOCOOHOCTh
KaHaJa CBSI3U, paBHYIO IPOM3BOIUTEILHOCTH HCTOYHUKA COOOIICHHUS.

9. TlpousBectu pacuer mapamerpoB OFDM-curnama, moctpouTh (QYHKIIMOHAIBHBIE CXEMBI
nepefammeil ¥ IPUEeMHONM 4YacTH  CHCTEMBl IepeJadyd ¢  OPTOTOHAJIBHBIM  YaCTOTHBIM
MYJITUIUIEKCUPOBAHUEM.

10. ChopmupoBaTh CIOKHBIE CUTHAIIBI, UCTIOIB3Ysl TEXHOJIOTHIO TPSMON MOCIEI0BATEILHOCTH
s pacmupenus cruektpa DSSS (anri. Direct Sequence Spread Spectrum). Paccumrats TpeOyemoe
3HA4YEeHHUE MOJIOCH NPUEMHHKA MTPU UCTIONB30BAHUH CIO0KHOTO CHTHAJIA.

B 3akirodeHue CTyIeHT JOJDKeH pa3paboTarh MNOAPOOHYI0 (DYHKIHMOHAIBHYIO CXEMY
nepeaammel 1 npuéMHON JacTeil cucTeMsl nepenayn nHGOpMAIMK, IPUBECTH €€ B MOSCHUTEIBHOM
3aMMcKe BMECTe C OCHUIIOTpaMMaMH MPOIECCOB B KIFOUYEBBIX TOUKAX CUCTEMBI.

3.3. TunoBbie MaTepHuaJbl 1JI IIPOBECACHUS l'[pOMC)KyTO‘lHOﬁ aTTeCTallun oﬁyqaloumxcn

KypcoBas paboTa nMeeT 11e/1b10 3aKPENUTh HaBbIKU aHAJIN3a CUCTEMBI [Iepejaul HEMPEPhIBHBIX
cooOuieHni M(POBBIMU METOAAMHU, pacuéTa XapaKTepPUCTUK ITOMEXOYCTOHYUBOCTH U IPYTUX
nokasaresieil KadyecTBa nepeiayn HHPOPMAIMK M0 KaHAJIaM CBSI3U C TOMEXaMH.

OcHOBHas 3ajada KypcoBOM paOOThl — 3aKperuieHHEe HAaBBIKOB pacyéra XapaKTepUCTHK
CUCTEMBI Mepeaaun HeNpepbIBHBIX coo0IeHni nuppoBbiMu curiaiamu. Kpome toro, B npouecce eé
BBIIIOJIHEHUS] CTYAEHTBl JIOJDKHBI IPOJODKUTH 3HAKOMCTBO C Y4eOHOM M MOHOTrpaduueckon
JIUTEPATYPOl MO TEOPUU DIIIEKTPUUYECKON CBS3M, 3aKPENUTh HABBIKM BBIIOJIHEHUS TEXHUYECKUX
pacy€ToB C MCIOJIb30BAHUEM BBIYMCIMTEIBHBIX YCTPOWMCTB, 3aKpENUTh HaBBIKM IO pa3paboTke
HpOGKTHOﬁ AOKYMCHTAIMU HAa CUCTEMY CBA3U.

Tema kypcoBoii paboTsl: [locTpoenue 1udpoBoii cuctemMsl nepeiauu nHpopManuu

TumoBele BOIIPOCHI 1 3aJIaHUS K 9K3aMCHY:

1. OcHOBHBIE TEPMUHBI «MH(OPMAIUS», «COOOLIEHUEY, «CUTHAI», «CHCTEMA JIEKTPOCBSI3NY,
«JIMHUS CBSI3U», «KaHAJ CBSA3H.

2. IlpeumyecTBa HU(PPOBBIX CHCTEM MEepelaun epesl aHAIOTOBBIMH.

3. Bwuabl cUrHaiIOB: Y3KOIOJIOCHBIE, IIMPOKOIIOJIOCHBIE, clloKHbIE. [TapameTpsl curnanos. baza
CUTHAaJA.

4. CtpykrypHas cxema uppoBOM CUCTEMBI CBS3HM, HA3HAUYEHHE KAXKIOTO U3 €€ AJIEMEHTOB.

5. Ilomexu B KaHaje CBA3U, BU/Ibl HICTOYHUKOB IIOMEX, KIACCU(PHUKALMS BUJJOB TOMEX, TPUMEPHI.
[ToBbI1IEHNE TOMEXOYCTOMYMBOCTH KAHAJIA CBA3H.

6. Kiaccuduxanus curHaioB ¢ npuMepaMu, OTJIMYHE B MATEMaTUYECKOM ONHMCAHUU PA3IUYHbIX
BHJIOB CUTHAJIOB.

7. DHeprus U MOLIHOCTb CUTHAJIOB, TOHATHE SHEPIETUUYECKUX U MOITHOCTHBIX CHUTHAJIOB.
B3anMHast sHEprus OpTOroHaIbHBIX CUTHAJIOB.

8. Knaccudukanus cnoco6oB npeacrapienus curaanoB. O0o0meHHbIl psag ypobe.

9. OproroHanbHOCTh cUTrHANOB. OpTOHOPMUPOBaHHBIN Oasuc. [IpuMepsl UCTOIB30BaHUS
OpPTOTOHAJILHBIX CUTHAJIOB B CUCTEMAX CBS3H.

10. TlonsTue cnexktpa curnaia. CrieKTpajabHbId aHAJINU3 IEPUOTUYECKUX CUTHAJIOB.

11. TlonsaTue cnektpa curHana. CieKTpajabHbIi aHAJIN3 HENIEPUOJUUYECKUX CUTHAJIOB.

12. ITonsaTHe cnekTpa CUrHajIa. AMIIIUTYIHBIM CIEKTP MOCIEI0BATEIBHOCTH MPSIMOYTOJIBHBIX
UMIIYJIbCOB, MEAHIPOBOT'0 CUTHAJIA, MTUJIO00PAa3HOro CUTHAIA.

13. ITonsaTue cnexkrpa curHana. CiekTp OJMHOYHOIO MPSMOYTOJIBHBIA UMITYJIbCA, OAMHOYHOIO
MEaHIpOBOT0 UMIYJIbCa, MUI000Pa3HOI0 CUTHAJIA, PaIMOUMITYJIbCA.



14. CnexrtpanbHas IUNIOTHOCTb SHEPruu U MoHocTu. Teopema IlapceBains.

15. Tlonstue 3¢hekTHBHON (MPaKTHIECKOW ) MIUPHUHBI criekTpa. Kputepuu ee onpenencHusl.

16. Teopemsl o criekTpax. CBsI3b IMTEIBHOCTHA UMITYJIbCA C IIMPUHOM CIIEKTpa.

17. ABTOKOppemsiuoHHas GYHKIUS AeTEPMUHUPOBAHHOTO CUTHAJIA, €€ CBOMCTBA.
Koadduument koppensunu.

18. ®yHkuusa koppendinuu koj1oB bapkepa, M-nocienoBareibHOCTEH.

19. B3auMHO KOppensuMoHHast GYHKIUS IBYX CHUTHAJIOB, €e cBoiicTBa. [lpumep ¢pyHkumn
B3aMMHON KOPPEJSILIUY U1 JBYX BRIOPAHHBIX CUTHAJIOB.

20. KoppensunonHas pyHKIUS CIIydailHbIX CUTHAIOB. CBs3b CIEKTPATBHOM INIOTHOCTH
MOIITHOCTH U KOPPEISIHOHHON (YHKIIMHU CIYy4aifHOTO MpoLecca.

21. IlpumeHeHue KOPPEIAIHMOHHON (QYHKIIMHM B CUCTEMaX CBSI3H.

22. IlpexncraBiieHue CUTHajia Kak cilydaiiHOro nporecca. OCHOBHbIE IIOHATHUSA, IPUMEPBHI.
Ornucanue ciaydaiiHOTO TIporiecca ((QyHKIIMH, MOMEHTHI).

23. IloHsATHE KBa3WJETEPMHUHUPOBAHHOIO Ipouecca. [Ipumepsl, 001acTH BOSHUKHOBEHMSL.

24. 3akoHbI pacrpeneneHus clydaiiHbIX IpolrieccoB. [IpuMepsl X UCIONIb30BAHHUS.

25. TlonsTHE cTallMOHAPHBIX CIy4alHbIX IpoueccoB. [IpuMepsl cTalmOHAPHBIX CUTHAJIOB,
00JacTy X BOSHUKHOBEHHUS.

26. Bunast mrymoB. bensrii nrym. [lorstue, ocoOeHHOCTH, 00J1aCTH BO3SHUKHOBEHUSI.

27. CTpyKTypHas cxema MIPOBOJHON CUCTEMBI CBSI3H (IIPU HU3KOYACTOTHON MOMYIISILIVH).

28. Teopema KorenbHukoBa. [I[puunHbl BO3HUKHOBEHUS TOTPEITHOCTEM BOCCTAHOBIICHUS
curHasia. CiekTp AUCKPETHOTO CUTHaJa.

29. Jlemonmynsuus/aeTeKTUPOBAHIE HU3KOYACTOTHOTO CHTHAJIA (KaK IOCIIEI0BATEIbHOCTH
BUJICOUMITYJIbCOB), IOPOTOBBII MPUEMHUK.

30. MeTo/1bl IOBBIILIEHUS] TOMEXOYCTOMYMBOCTH CUCTEM I€pPEaull CUTHAJIOB.

31. Ionstue npomyckHoit cnocodnoctu. Teopema lllennona-Xaptiu.

32. Tlonstue mudpPOBOH MOAYIISIIHH, €€ HEOOXOAMMOCTb.

33. ba3zossbie BubI IU(POBON MOYIIALNU, UX CpaBHEHHE U 001acTh npuMeHenus. [lonsTue
OMTOBOI U CHMBOJILHON CKOPOCTEH.

34. Knaccudukarus BUJ10B LU(GPOBOH MOTYIISALMH.

35. Moaynsuust M-ASK, npunnun ¢popmuposanus M-ASK curnana. Jluarpamma co3pe3nuit
M-ASK curnana.

36. Monymsiust BPSK. O6macts npumenenus. Jluarpamma co3se3auii BPSK curnana.

37. Mopaymnsuusa QPSK. O6nacts npumenenus. uarpamma co3e3aunii QPSK.

38. Monymsmust DBPSK. O6nacts npumenenust. Jluarpamma co3se3auiit DBPSK.

39. Moaymsiuust DQPSK. O6nacte npumenenus. Juarpamma co3se3auii DQPSK.

40. Mogymnsmus QAM. Jlmarpamma co3sesnuii QAM-4, QAM-8, QAM-16.

41. CpaBHeHHE pPa3IUYHBIX HU(POBBIX BUAOB MOAYIALNU. ATANTUBHAS MOIYJISALIUS.

42. CrpykTypHas cxeMa IepeaTuriKa CUTHAJIOB C 10JI0coBoi Moaynsauueid. Haznauenue
JJIEMEHTOB.

43. CTpyKTypHas cCXxeMa CUCTEMBI CBS3H C KBaJIpaTypHbIM MoayssaTopoM. Baseband moaynsitop.

44. Koppensaunonssiii npueMHUK. CTpykTypHas cxema. KorepeHTHbIN 1 HEKOTE€PEHTHBIHN PUEM
CUTHAJIOB.

45. Texnomorusst OFDM (Orthogonal Frequency-Division Multiplexing). JlocronncTBa 1
HegocTaTku. O61acTH MpUMEHEHHUSI.

46. CtpykrypHas cxema cuctemsl cBsi3u ¢ TexHojorued OFDM. Haznauenue IFFT (OBIID).

47. Texuonorus pacumpenus crekrpa DSSS (Direct Sequence Spread Spectrum).
JlocTouHCTBa M HegocTaTKU. O0IacTH MPUMEHEHHUS.

48. CTpyKTypHasi cCXxeMa CUCTEMBI CBSI3H ¢ TeXHOJoTHel pacmmpenns cnektpa DSSS. Mpuanmm
(bopMHpOBaHUSA IIYMOIIOJOOHOTO CUTHAIA.

TumnoBble MpakTHYECKUE 3a/IaHus (3a/1a41) K IK3aMEHY:



Paznoxuts B paa q)ypbe NEpUOANYCCKYIO MOCICAOBATCIILHOCTD MMPAMOYTOJIbHBIX
BUJICOUMITYJILCOB C U3BECTHBIMU IIapaMeTpaMu TH = 10wmc, T,;, = I mc, U =2 B. Tloctpouts

AMIUIUTYIHBIN CIEKTP IIPU PA3JIOKEHUU B TPUTOHOMETPUUYECKUM pal Dypsbe.

baHKk KOHTpOJIBHBIX BONPOCOB, 3aJaHW M HMHBIX MAaTEPHUAIOB, HMCIOJIB3YEMBIX B IPOLIECCE
npoucayp TEKymero KOHTPOJIA H HpOMeX(YTOHHOﬁ aTrecrallum HaxoaUuTCs B y‘le6H0-MeTOI[I/I‘IeCKOM
KOMIUIEKCE TUCHMIUIMHBI W/WINA TIPEACTaBIECH B AJIEKTPOHHOW HH(OpMaAIMOHHO-00pa30BaTeIbHON
cpene mo URI:http://www.aup.uisi.ru.

3.4. MeToanyeckne MaTepHaabl NPOBeJeHUS] TEKYIIEro KOHTPOJIS W HNPOMEKYTOYHOM
aTTecTaluH 00yYaIOUINXCS
[lepeueHp METOAMYECKUX MATEpUAIOB JUIS TOATOTOBKM K TEKYIIEMY KOHTPOJIIO H
IIPOMEKYTOYHOM aTTECTAlUU:
1. Meroauueckue yKa3zaHHsS IO BBIIIOJHEHHIO TPAKTUYECKUX 3aHATUH IO AWUCIMIUIMHE
«Hamnpasnstomue cucremsl aekrpocssizuy. —URL: http://aup.uisi.ru/3724443/
2. Meroauueckue ykazaHHs IO BBIIOJHEHHIO Ja0OPAaTOPHBIX paboT MO JAWCIMIUIMHE
«Hamnpasnstomue cucremsl 3ekrpocssizuy. —URL: http://aup.uisi.ru/3724443/
3. Meroauueckue yka3aHUs 110 BBIIOJIHEHHIO KypCOBOTO NPOEKTa MO JAWUCIHIUIMHE
«Hamnpasnstomue cucremsl aekrpocssizuy. —URL: http://aup.uisi.ru/3724443/
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