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1. [lepeyeHb KOMIETEHIIUIT 1 MHAUKATOPOB UX J10CTUKEHUS

ITporecc N3yyeHHUS IMCIMITIIMHBI HAIIPaBJIeH Ha (

DOpPMUPOBAHUE CIAEAYIOIIMX KOMIIETECHIIMI:

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIU

Ko n nHaumenoBaunue
WHJIMKATOpa JOCTHKEHUS
KOMIIETEHIIUUA

Oran

[IpenmectByromue 3Tansl
(c ykazanueM
JVCLIATUIMH/TIPAKTHK)

VK-1 Cnocoben
OCYILIECTBIIATH TIOUCK,
KPUTHYECKUM aHAJIU3 U
CHHTE3 HHpOpMaluy,
MIPUMEHSITh CUCTEMHBIN
MOAXOJ AJIs PELLIEHUs
ITIOCTABJICHHBIX 3a/1a4

VK-1.1-35aeT MeToauKH
MowcKa, coopa u
00paboTku nHbopMaIuy,
KPUTUYECKHUM aHAJIU3 U
CHHTE3 HH(pOpMAIIHH,
MPUMEHSTh CUCTEMHBIN
MOJIXOJT JUTSL PEUICHUS
MOCTaBJICHHBIX 3324
YK-1.2-YmMeer npuMeHATh
METOJIUKH TIOMCKa, cOopa
1 00paboTKH
UHPOpPMAILINHU, CUCTEMHBIH
MOJIXOJT JUIsl PEIICHUS
MIOCTAaBJICHHBIX 33124
VK-1.3-Bnaneer
METO/IaMH TOucKa, coopa
1 00paboTKH
UH(POPMALIUU, METOTUKON
CHCTEMHOTI'0 TI0JIX0/1a JIJIst
pelIeHus! MOCTaBICHHBIX
3aa4

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

I1K-1.13naet
TEOPETUYECKUE OCHOBBI
ANEKTPOCBSI3H U
MH(OKOMMYHUKAIIMOHHBIX
TEXHOJIOTHH, OCHOBBI
IIOCTPOEHUS
B3aNMMOCBSI3aHHBIX
TEJIEKOMMYHUKAIIMOHHBIX
ceTei

1 sran

b1.B.01 OCHOBBEI
TEOPUH Lenen

2 sran

b1.B.02 OCHOBBEI
TEOPHH JIEKTPOMArHUTHBIX
IIOJICH ¥ BOJIH

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

I1K-8 Cnocoben k
pa3paboTKe MPOEKTHOM
AOKYMCHTAI[MKU Ha
00BEKT, (CUCTEMY) CBA3H,
TEJIEKOMMYHUKAIIMOHHYIO
cucTeMy

IIK-8.1 3naer
Ha3HAYCHHE, COCTaB,
KOHCTPYKITUIO, TIPHHIIATT
paboThl, yCIOBHS
TEXHUYECKOMN
DKCIUTyaTaIlH
MIPOCKTUPYEMBIX H3JIEITHIA
ITIK-8.2. Paboraet ¢
TEKCTOBBIMHU
pemaKTopamu,
rpaduyeckuMu
porpaMMamy,
odopmitseT

1 pTan
b1.B.06
0aza
TEJICeKOMMYHUKAIIMOHHBIX
CHUCTEM

DneMeHTHAas




COJIepKATEIBHYIO YacTh
npoekTa, GopMHUpyeT
OOIIYIO TIOSICHUTEIBHYIO
3aMuCcKy, pa3padaTriBaeT
POCKTHYIO
JOKYMEHTAIUIO B
COOTBETCTBHUHU C
TpeOOBaHUSIMU
HOPMATHUBHO-
TEXHHUYECKHX JOKYMEHTOB

dDopMa HpOMe)I(YTOqHOﬁ arrecraguu 110 JUCHHUIIIIMHE — DK3aMCH

[Mo pucuMIUIMHE TPEeAYCMOTPEHA KypcoBas paboTa.

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

2.1 [Tokazarenem olleHMBaHUS KOMIETEHIMH Ha 3Tarne ux (HOpPMUPOBAHMS MPHU U3YUYECHUU
JTUCIUTUTUHBI SIBJISIETCS. YPOBEHb UX OCBOCHHSI.

I/IH}IHKaTop O0CBOCHMUSA
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
MOCTABIICHHBIX 3a7a4

3Haer OOUIYI0  TEOpHIO
CHCTEM M CeTeil mepenadu
JaHHBIX, OCHOBHBIC
TEPMHHBI TEOPHH  CBSI3H;
MNpUHOMUIIBEI W  OCHOBHBIC

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

TCJIICKOMMYHUKAIITUOHHBIX
CHCTCMaAX.

Ha 3amure kypcoBoit paboTel U
HK3aMEHE JIEMOHCTPUPYET YBEpPEHHBIC
3HaHUSAB OOJACTH CHUCTEM U CETeH
nepenayy JaHHbBIX, MOSICHSIET OCHOBHbBIE
TEPMUHBI TEOPUU CBSI3H; PACCKA3BIBAET
TIPUHIIMIIBI u OCHOBHBIE
3aKOHOMEPHOCTH 00paboTKH, mepenaqn
u npuéMa pa3IMYHBIX CUTHAJIOB B
TCIICKOMMYHHUKAIIMOHHBIX CUCTEMAXxX.

VYK-1.2-Ymeer npuMeHsTh

Ywmeer HaXOIUTh

Beimonuser naGopaTtopHble  paboOThI

METOJIMKH MOKCKa, cOopa MaTeMaTHYECKUe MOJEIU | CaMOCTOSTENIBHO, UCTIONb3Ys
1 00paboTKH CUTHAJIOB, KaHAJOB CBS3H. | TEXHUYECKYIO " yueOHyI0
nH(popMalnu, CUCTEMHBIH | YMeer MPUMEHSTh | JOKYMEHTALMsI

MOAXOJ JJIsl PEILIEHUs CUCTEMHBI MOAXOA TIpU

MIOCTaBJIEHHBIX 3a7a4 MIOCTPOEHUU CXEMBI

CUCTEMBI CBSI3H.

VYK-1.3-Bnaneer Bmaneer MetonaMu | Beimonnger nabopatopHble  paboTHl,
METOAaMH MoUcKa, coopa MIOMCKa, cOopa M | CHACT OTYETBl IO IMPAKTUYECKUM

1 00paboTKH
uH(pOpMAIIUU, METOUKOM
CHCTEMHOT0 TIOJIX0/1a JIJIst
pEIIeHUs TOCTaBIEHHBIX
3aa4

o0paboTku  HMH(OpMaLMH
0 Kypcy TEOopHs CBS3H,
METOINKOM CUCTEMHOTO
noaxoda JUIsl  pEIICHHs
MOCTaBJICHHBIX 3a1a4

3aHATHUSAM,  3allWIIaeT  KYpPCOBYIO
pabory.

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

3HaeT TeOpETUUECKUE
OCHOBBI AJIEKTPOCBSI3H U
UH()OKOMMYHUKAIIMOHHBIX
TEXHOJIOTHH

Ha 3amute KypcoBoif pabOoThI U 3K3aMeHe
HE UCTBITHIBAET 3aTPYIHEHUH MPU OTBETE
Ha BOIIPOCHI




TEJIEKOMMYHUKAIIMOHHBIX
ceren

IIK-8.1 3Haer
Ha3HAUYCHHE, COCTAB,
KOHCTPYKITUIO, PUHITUTI
paboThI, ycaoBuUs
TEXHUYCCKOM
JKCILTyaTaluu
MIPOCKTUPYEMBIX U3JICTHI

3HaeT Ha3Ha4YeHUE, COCTAaB,
HOPUHIUI PabOThI CUCTEM
CBSI3M C Pa3IMYHBIMU
TEXHOJIOTHUSIMH

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

I1K-8.2. Pabotaer ¢
TEKCTOBBIMH
pelaKkTopamu,
rpaguaecKuMu
porpaMMamy,
odopmIsieT
COZIepPIKATEIbHYIO YacTh
npoekTa, hopMupyer
OOIIYIO TOSICHUTEIBHYIO
3aIlUCKY, pa3pabaThiBaeT
MIPOSKTHYIO
JOKYMEHTAIUIO B
COOTBETCTBUH C
TpeOOBaHUSIMHU
HOPMAaTHUBHO-
TEXHUYECKHUX JIOKYMEHTOB

Bnaneetr TEKCTOBBIMU
penakropamu,
rpadu4ecKuMu

KypcoBasipabora opopmiieHa B COOTBETCTBUHU
C CYIICCTBYIOUIMMHE TPCOOBAHHUSIMH,
CTPYKTypa MPOEKTa JIOTHYHA U
COOTBETCTBYET TEXHUUECKOMY 3aJ[aHUIO,
MPOEKT OQOPMIICH C IPUMEHEHUEM
KOMITBIOTEPHOM TEXHHUKH, C HCIIOJIb30BAHUEM
TEKCTOBBIX U TPaQUUECKUX PEIAKTOPOB

nporpamMmamu, oopmiisier
COJIEpKaTENbHYIO 4acThb
IPOEKTa

MIkana oueHNBaHUA.

KypcoBas paGora

5-0amibHas MIKaJIA

Kputepun onenku

«KOTIHUYIHO»

IIpoekT caH B yCTaHOBIEHHBIE CPOKH, BBIIIOJIHEH B COOTBETCTBHHM C
3ajaHueM, O(OpPMIIEHHE COOTBETCTBYET TpeOOBaHUSAM, B IIPOEKTE
JIOTMYILIEHb! €AMHUYHbIE OUIMOKH, CTYIEHT YBEPEHHO OPHEHTHPYETCS B
MaTepuaie MpPOEKTa, YBEPEHHO M apryMEHTHUPOBAHO KOMMEHTHUPYET
IPUHSATHIE PEIICHUS] U PacyeThl

«XOopouIo»

HpOGKT CIaH B YCTAHOBJICHHBIC CPOKH,BBIIIOJHCH B COOTBCTCTBHUU C
3ajaHueM, OGOopMIEHHE HMEeT HE3HAYUTENbHbIE OTKJIOHEHUS OT
TpebOBaHM, B IPOEKTE JOMYIIIEHOHE 00Jiee YeThIpeX OMUOOK, CTYACHT
JIOCTaTOYHO YBEPEHHO OpUEHTHUPYETCS B MaTepuaie IpOeKTa,
apryMeHTHPOBAHO KOMMEHTHUPYET NPUHATHIE PEIICHU U PaCUYEThI

«KYHAOBJICTBOPUTCIIBHO»

IIpoekT  cmaH  MO3KEYCTAHOBJICHHBIX  CPOKOB, JIOMYILIEHbI
HE3HAUMTENbHBIE OTKJIOHEHUS OT 3aJaHus, OQOpPMIICHHE HWMEET
CYILIECTBEHHbIE OTKJIOHEHHUS OT TpeOOBaHUI, B MPOEKTe JOMYIIEHO
Oonee mnATH OIIMOOK, CTYIEHT HE YBEPEHHO OpUEHTUpPYETCS B
MaTepHale MpoeKTa, cl1ado apryMEeHTHPYET U KOMMEHTUPYET NPUHSThHIE
pELICHHSI U PACYETHI

«HCYHOBJICTBOPUTCIIBHO»

HpOeKT BBITIOJTHCH HEC B COOTBETCTBHH C 3aJaHUCM, O(I)OpMJICHI/Ie HC
COOTBETCTBYCT Tpe6OBaHI/I$[M, B IPOCKTEC AOMYIICHBI MHOXXCCTBCHHBLIC
OIJ_II/I6I(I/I, CTYACHT HC OPUCHTHPYCTCA B MATCpHUAJIC

IK3aMeH

5-0a/iIbHaA IIKAJIA

‘ Kpurepun oueHku




Ha skx3aMeHannoHHbIE BOIPOCHI JaHBI ITOJIHBIE apTyMEHTHPOBAHHBIE
OTBETHI. CryneHt JEMOHCTPUPYET c(OpMHPOBAHHOCTh
JUCLMIUIMHAPDHBIX ~ KOMIIETEHIMH  Ha  WTOTOBOM  YpPOBHE,
O0OHapYKMBAaeT BCECTOPOHHEE, CHCTEMaTHYeCKoe M IIyboKoe
3HaHMEe Yy4eOHOro Marepuajga IO paszlenaM JAUCHUIUIMHBL
CTPYKTYpHasi CX€Ma CBSI3U, TEOpHUsl CHUTHAIOB, CIEKTPaJbHBIN
AQHaJIN3, KOPPEISLMOHHBIM aHauu3, UMIYJIbCHAs MOZIYJISALMA,
KAaHAJIBI CBSI3H, I0JIOCOBAasi MOIYJIALMS, TEXHOJOTUHA CUCTEM CBSI3H.
CTryneHT yCBOWJI  OCHOBHYK JIMTEpaTypy M  3HaKOM C
JIOTIOJIHUTEIIbHOM JIMTEPAaTypOl, PEKOMEHIOBAaHHOW IPOrpaMMoi,
CBOOOJIHO oOIepUpyeT HIPUOOPETEHHBIMU 3HAHUSAMH, YMEHHSIMH,
IIPUMEHSET UX IPU BBITOJIHEHUM 3aJaHUN.

Ha »k3aMeHannoHHBIE BOIPOCH! JaHbl IIOJHBIE apIyMEHTUPOBAaHHbBIE
OTBETHl, HO C  3amMedaHusMu  npenonasarens.  CrTyneHT
JEMOHCTPUPYET c(OpMHUPOBAHHOCTH JUCLIMILIMHAPHBIX
«XOpOouIo» KOMIIETEHIIMM Ha CpeJHEM YPOBHE: CTPYKTypHas CXema CBS3H,
TEOpUsl CUTHAJIOB, CIEKTPaIbHbIA aHAJIN3, KOPPEJSLIMOHHBIA aHAJIN3,
MMITYJIbCHAsl MOJYJIALMS, KAaHAJIbI CBA3M, IIOJOCOBas MOIYJISLUSA,
TEXHOJIOTUH CUCTEM CBsi3U. JlomyieHsl OMMOKY IpHU pelIeHUH 3a/1a4
Ha »K3ameHanMoHHBIE BONPOCHl JaHBl OTBETH €O  claboif
apryMeHTaluel, IpenojaBaTesb 3aJal MHOXKECTBO HABOJAIIMX
BOIIPOCOB. Crynenr JEMOHCTPHUPYET c(OpMHUPOBAHHOCTh
JUCLUIUIMHAPHBIX KOMIIETEHIMH Ha 0a30BOM YpOBHE: B XOj€
BBIITOJIHEHUS ITPAKTUYECKHUX 3aJaHUM, PELICHUs 3a7a4 JOIYCKAIOTCs
3HAYUTENIbHbIE OMIMOKU, HPOSBISAETCS OTCYTCTBHE OTAEIbHBIX
3HaHUM, 110 HEKOTOPBIM JAMCLUIUIMHAPHBIM pas3jieilaM, CTYIEHT
UCIBITBIBAET 3HAUYUTENIBHBIE 3aTPYyJHEHUS IPU OIEPUPOBAHUU
3HaHUSAMHU M II0 TEMaTHKE: CTPYKTypHas CXeMa CBS3H, TEOpus
CUTHAJIOB, CHEKTPAJIbHBIA aHAIU3, KOPPEISILMOHHBIA  aHaJu3,
HMMITYJIbCHAsl MOJYJIALMS, KaHAIbl CBA3HM, IIOJIOCOBAs MOIYJISLUSA,
TEXHOJIOTMH CUCTEM CBSI3H.

CtyneHT AeMOHCTpUpyeT Cc(GOPMUPOBAHHOCTh JHUCHUIUIMHAPHBIX
KOMIIETEHIIMMI Ha yYpPOBHE HIXKE IIOPOrOBOr0, IPOSBIIAECTCS
HEJOCTAaTOYHOCTh 3HAHWM. JIMCUMIUIMHApHBIE KOMIIETEHIIMM HE
chopmupoBanbl. [lposiBisercss MmoiHOEe WM NPAKTUYECKU IOJHOE
OTCYTCTBHE 3HAaHUW II0 T€MaM JIUCLHUILIMHBI, OTCYTCTBYIOT HAaBBIKH
peuieHus 3a1ay.

«OTJIMYHO»

«YZOBJIETBOPUTEIILHO»

«HECYHOBJICTBOPUTCIIBHO»

3. MeToauuecKkue MaTepHuaJbl, ONPEACIAIOIINE ITPOHECAYPHI OCHUBAHUSA 110 TUCHUIIJIMHE

3.1. B xoae peaau3auuMy IMCUMIIMHBI HCHOJbL3YIWOTCS cieaywume (GpopMbl U MeTOAbI
TeKYIIero KOHTPOJIA

Tema n/unu pasaen ®opMbI/METOABI TEKYLLET0
KOHTPOJISI YCIEBAEMOCTH

VK-1.1-3HaeT MeToANKHU MOKCKa, coopa 1 00paboTku HHGOpMaIUU, KPUTUIECKUI aHATIU3 U CUHTE3
uHpOpMaINH, TPUMEHATh CUCTEMHBIH MOAXO0/] JUTS PEeLIeHHUs TOCTABIEHHBIX 3a/1a4

OO01me cBeleHUs O CUCTEMAX CBS3U Kypcosas pabora

Teopusi curHaJIOB Kypcosas pabora




[IpakTuyeckoe 3aHsTHE

CrexTpanbHbli M KOPPEISLMOHHBIN aHAJIN3 CUTHAJIOB
JlabopaTopHbie pabOTHI

VYK-1.2-YmMeet npuMeHsITh METOJIUKH TIOUCKa, cOopa 1 00padoTku HHPOpPMaIIUH, CHCTEMHBIN
MIOJIXO/JT JJISl PEIICHUS TTOCTABICHHBIX 3a/1a4

Teopust Cly4aifHbIX CUTHAIOB IIpakTirieckoe saHATHe
KypcoBas pabota

KypcoBas pabota

CucreMa CBsI3U C UMITYJbCHOW MOAYJISILIUEH
JlaGoparopHbie pabOTHI

YK-1.3-Bnaneer merogamu noucka, coopa u o0paboTku HHPOpMAIIHH, METOIUKONH CHCTEMHOTO
10JTX0/1a JIJIsl PEIICHUS TIOCTABJICHHBIX 3a]1ay.

[TpakTuyeckoe 3aHsTHE

CriekTpanbHbIi U KOPPEIALMOHHBIN aHAJIN3 CUTHAJIOB
JlabopaTopHbie pabOTHI

WNudopmaninoHHble OCHOBBI Iepeiayl cOOOUICHUI Kypcosas pabora

[1K-1.13HaeT TeopeTHUECKE OCHOBBI 3JIEKTPOCBSI3U U
MH(POKOMMYHUKAITMOHHBIX TEXHOJIOTUI, OCHOBBI TOCTPOCHHS
B3alMOCBSI3aHHBIX TEJIEKOMMYHUKALIMOHHBIX CETEeH

KypcoBas pabota

Cucrema CBSI3U C UMITYJIbCHON MOIYJISILIUEH
JlaboparopHsie pabOTHI

Teopusi CHTHAJIOB Kypcosas pabora

[1K-8.1 3naer Ha3Ha4YeHUE, COCTAB, KOHCTPYKIUIO, IPUHIIUI
paboThI, yCIOBHS TEXHUYECKOH IKCIUTYaTalliu MPOCKTUPYEMBIX

151631 (0707
MeTobl U(pPOBOI MOJIOCOBON MOAYIISIIMHA CUTHAIIOB KypcoBas pabota
TexHOoIoruu CUCTEM CBSI3U Kypcosas pabora

JlaboparopHsie pabOTHI

[1K-8.2PaboTaeT ¢ TEKCTOBBIMU peIaKTOPaMu, rpaduuecKuMu
porpamMMamMu, 0(pOpMIISET COICPKATEIBHYIO YacTh IPOCKTA,
dbopMupyeT OOIIYIO MOSICHUTEIBHYIO 3aIUCKy, pa3padaThiBaeT
IMPOCKTHYIO JOKYMCHTAHIO B COOTBCTCTBHHU C Tp€6OBaHI/I$[MI/I
HOPMATUBHO-TCXHUYCCKUX JOKYMCHTOB

MeToibl TU(BPOBOI MOIOCOBOH MOAYJIISIIHA CUTHAIIOB KypcoBas pabora

TexHOJI0ruu CUCTEM CBSI3U Kypcosas pabora

3.2. TunoBble MAaTEPHAIBI TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH 00yYaAKOIIUXCS

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

Pacuer CIICKTPOB ACTCPMHUHUPOBAHHBIX CUTHAJIOB

1 HeJ’IL pa6OTHI OcBoeHue MCTOAUKU pacyeTa CICKTPOB ACTCPMHUHUPOBAHHBLIX CHUTHAJIOB.
Hpno6peTeH1/1e HABBIKOB CIICKTPAJIbHOTO aHAJIM3a NEPUOJUUCCKHUX U HCICPUOJUUCCKHUX CUTHAJIOB.

2 IMoaroToBka k padore:
2.1  H3yuuth TeopeTmuecKuii MaTepuai o Teme «llocTpoeHue cetTeil AIeKTpOCBI3H»
2.2 3yunTh TEOpETHUECKUN MaTepuai o TeMe « COBpeMEHHasl SJIEKTPUUECKAs CBA3bY.

3 3amanue:
3.1 HaifTh W MOCTPOUTH CIEKTPHI TEPHOAMYECKUX NU(POBBIX CHUTHAIOB, KOTOPBIE OYAyT
MepeaBaThCsl MO KOMIBIOTEPHOMY KaOelmo M TPEICTABISAIOT COOOW AIEKTPUYECKUE HMITYIIBCHI,



n3o0paxEénnsie Ha puc. 1.5. Jlnsg ompeneneHus cnekTpa — Habopa TapMOHHMK B COCTaBE CHTHAA,
HEO0OXOMMO TIPEACTaBUTh CUTHAN B BHUae psana @ypee. Ha puc. 1.5 mo BapuaHTy naH BUA JTMHEHHOTO
koma. HeoOxomumo uist 1iupoBOro MOTOKA JaHHBIX HApHUCOBATh CUTHAJ BO BPEMEHHOW o0jacTu B

BUAC HUMITYJIBCOB, aMIUIMTyAda HWMITYJIbCOB — BCJIMYMHA HAIIPSAXKCHUA A:U

m»> 3SHA4YCHHUC MOXKHO

BBIOpaTh J1I000e U3 AuanasoHa ot 3 1o 5 BosbT. 3HaueHHE IIMTEIBHOCTH TAKTOBOIO MHTEpBana |,

BbIOpaTh u3 auanazona ot 0.001 1o 0.01 mxc.

ITocaenoBaTenbHOCTEL AEHCTBUH:

1) Haiitu no rpaduky nepuos curaana 7, ornpenenTh CKOIbKO B HEM COJEPKHUTCS HHTEPBAJIOB
Tb U UCXOMS U3 DTOr'0 HAWTH 3HaueHue 7.

1)
2)

3)
4)

5)

3anucarhb Ha uHTepBasie T curuai B Buje popmynsl (Gynxuun S(t))

Bouucnuts  kodbduumentsr 8y, &, 0,, N=12,..10, Ttpuronomerpuueckoro
(BemecTBeHHOTO) psana Dypebe.

/ 2 | 12
Borancants k03 PUireHTs 'Ah =4/a; +bn

[1oCTPOUTH aMIUTMTY/AHBIA CIIEKTP CHTHANA, T.e. 0TOOpasuTh Kodpduumentsr A B BUzE

cnekTpanbHbix JuHHHA. [lo ocu alcmucc yka3zaTh 3HAUEHUS COJAEPXKALIUXCS B CUTHAJE
gacToT B ['1II.

Boeraucnuth K03 UIHEHTHI |Cn| KOMIUIEKCHOTO psiga Pypbe

[TocTpoNUTh aMIUIMTYAHBIA CIIEKTP CHTHAJa IIPU KOMIUIEKCHOM pasnoxkeHuu B psaa Dypwe. [lo ocu
a0ciucce yka3aTb 3HaYeHUs COJepKAILUXCsl B CUTHaJIe 4yacToT B 'Ll
3.2 HaiiTi ¥ HOCTPOHTH CIEKTPAIbHYIO IIOTHOCTh CUTHAJIOB

Bapuant Tun curnaia [Tapametpsl
1 Curnan ¢ Mofysanueit Avmmatyaet A, =Nn-0.5, ree N=1,2,3,4, nau.
PAM4

dasw pammonmmnynscos @, = 0, yacrora Hecymeit

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

2 Curnain ¢ mogynsuuei Ammmaryna A =3, Hau. Gasbl paaHOMMITYIIbCOB:
BPSK @ =0, ¢, =7, yacrora necymeit f,=2100 MIn,
JuIATenbHOCTD 1 pannonmmnynsca 100 nepruonos
Hecymien
3 Curnan ¢ MOIyIANMeH | Ammuutyss! u Had. dassl panroummyiscos: A =0.5,
QAM-8 o =nl4, A=1¢,=37/4 A =05
@, =57 [ 4, wacrora mecymeii f;=1800 MI',
JUTHTENBHOCTD 1 paguonmnyinbca 100 neprooB
Hecylen
4 Curnan ¢ Moy suuei Ammmaryna A=4.5, Hau. (asbl paguoUMITYIbCOB
QPSK o=nld, ¢,=3714,0,=57x14,0,=Tr14

yacrora Hecymeii f, = 5.86 I'Tu, mmrensHocTs 1

paguonmMnyibca 100 neprnoaoB HECyIIen

ITocaenoBaTenbHOCTEL AEHCTBUH:

1)
2)

HapucoBaTh curaaibHOe CO3BE3/IMe CUTHANA U €r0 BPEMEHHYIO AHarpaMmy
Bamucars curHan B Buge Qopmyns (pymkmum  S(f) kak mocmemoBaTenpHOCTH




pagMoOMMIyIbCcoB, uMeomux amuTensHocts 1007, rme T — mepwonm Hecymero
KOJICOaHNUs)

3) 3ammcaTh BBIpaKEHUE IS BBIUMCICHHS CICKTPAJIbHON IUIOTHOCTH CHTHajga depes
uHTErpanbHoe npeodpasopanue Oypre G(m) .

[Toctpouts rpadux GyHKIIMHN: 3aBUCUMOCTD MOYJIS ‘G(Zﬂ f )‘ or f./lmamazon wacror f 3amats ot

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

100T

IIK-1 CniocobeH K npoBeieHHI0 NPOPUIAKTHIECKUX PadoT HA 000PYA0BAHUHU CBSI3U

[Tpumep 3amanus no xabopaTopHoii padboTe:

5.1 Cuarp AYX duaerpor ®HUl w DHY2. Jlnsa sToro aBaxkabl MMIEIKHYTH MBIIIKOW TI0
nepekitouarento Switch2 u ¢ Beixona 6moka Sine Wave mojath Ha BXOJbI GHIBTPOB FAPMOHUYECKUN
curHan amrmutyzoil 1 B ¢ yactoroi, Menstomeiicss B ipeaenax ot 2 ao 26 k' ¢ nuckperom 2 kl .
AMIUTMTYy BBIXOJHOTO CHUTHaja W3MEpATh ¢ mnomolblo ocumwuiorpadgos OutContSignall u
OutContSignal2.

[Toctpouts rpaduxu AUX mias Kaxk10r0o U3 GUIBTPOB, OMPEIEITUTh UX YaCTOTHI Cpe3a U OLCHUTh
crenesb Onmzoctu ux AUX k AUX uneansaoro @HY.

K-8 Cnocoden Kk pa3padoTkKe NMPOEKTHOH JOKYMEHTAIMM Ha 00beKT, (CHCTeMYy) CBSI3H,
TeJIeKOMMYHUKAIIMOHHYI) CHCTEMY

3agaHue Ha KypcoOBO€ IPOEKTHPOBAHUE.

B cooTBercTBUM C UCXOOHBIMU JaHHBIMU M TPEOOBAaHUSAMU CTYAEHT JIOJKEH, PyKOBOJCTBYSICh
MOJIyYEHHBIMH MM B TPOIECCe H3YyUEHUS TUCIHUIUIMHBI 3HAHUSMH M YMEHHUSMHU, JUTEPATypHBIMU
MaTepuagaMi U PEKOMEHIallMsIMU HACTOSALINX YKa3aHUH, BBIIIOJIHUTH CIEIYIOIINE ACHCTBHUSL.

1. PacnipenenuTh OTHOCUTENBHYIO CPEJHEKBAAPATUUHYIO OHUIMOKY BXOJHBIX IpeoOpa3oBaHUil
Ha YeThIpe COCTABJIAIOIIMX: BBI3BAHHOW OrpaHWYEHHMEM MIHOBEHHBIX 3HAYEHHH HCXOJHOTO
HEMpEepbIBHOIO MpOIlecca, , BbI3BAHHONH BpPEMEHHOH IUCKpeTH3aluei, KBaHTOBAHUS  HMCXOJHOTO
HENPEPBIBHOTO MpOLecca U MCKaXEHHUM COOOIIEHMSI, BHI3BAHHBIX JEHCTBUEM ITOMEX.

2. Vcnonb3ysl COCTaBJSIOIINME OMIMOKM PpaccYMTaTh JOMYCTUMBIA YpPOBEHb AMIUIMTYIHOTO
OTpaHUYEHUS] BXOJHOTO COOOIIEHMSI, JOIYCTUMOE 3HAUYEHHE YacCTOThI JAUCKPETU3ALUU, JAOMYCTHUMOE
YHUCIO YpOBHEH KBAHTOBAHUS M Pa3psSAHOCTb JBOWYHOIO KOJA, MPEACTABIAIONIETO COOOILIEHHE B
uudpoBoit popMe, SHTPOIHIO COOOIIEHNS U TPOU3BOIUTENLHOCTh HCTOYHUKA.

3. PaccunTarth NpPONYCKHYIO CIIOCOOHOCTH JMCKPETHOIO OMHAPHOrO KaHajla C 3a/JaHHBIM
3HAYEHHUEM BEPOSTHOCTU OIIMOOYHOrO0 TIpHUeMa CHMBOJA C MPEANOJIOKEHUEM HE3aBUCUMOCTU
nepefayd pasHbIX CHMBOJIOB HMH(OpPMALMOHHOrO Koaa. CpaBHUTh TNOJY4YEHHOE 3HAa4YEHHE CO
3HAYEHUEM MPOU3BOAUTEIBHOCTH UCTOYHHUKA U OOBSICHUTH IPUYNHBI HECOBIAIEHUS PE3YIbTATOB.

4. C yuéroM 3aJaHHOrO BHUAA MOJIYJSLMM CHUTHAJA OINpPENEIUTh €ro Mapamerpsl,
xapakrepusymoiue Gopmy, 1 TpeOyemMoe 3HaYeHHUE MOJI0CHI MPOITYCKaHUs TPUEMHOTO YCTPONCTBA.

5. PaccumrtaTh [OMyCTHMOE 3HAYE€HHUE BEPOATHOCTH OIIMOKM BOCHPOM3BEACHUS paspsjaa
JIBOMYHOTO KOJ1a, UCXO/I U3 3a/laHHOT0 3HAUYEHUSI.

6. Ilo moiay4eHHOMY 3HAYEHHIO BEPOSITHOCTH OIIMOKM MO (opMynaM MOTEHLIUAIbHOM
MIOMEXO0YCTOMUYMBOCTH HAWTH MUHUMAJIbHOE 3HAYEHHE OTHOUIEHHS] MOIIHOCTEH CHrHaia U MOMEXH,
HE00X0AuMoOe AJIsi 00ecTIeYeHus JOMYCTUMOT0 UCKaXKEHHS KO/1a 3a CU€T JIeHCTBUS OMeEX.

7. CdopMupoBaTh W TIPUBECTH B TIOSCHUTEIBHOW 3amucKe (PYHKIIMOHAIBHBIE CXEMBI
ONTUMAJIFHOTO U KBa3WONTUMAJIBHOIO IMPHUEMHBIX YCTPOMCTB, OOECIEUMBAIOLIMX IPH 33JaHHBIX



YCIIOBUSIX HAWIydlllee KayecTBO MpHUEMa CHUTHala BbIOpaHHOW (OpMBI TMPU 33aJaHHOM BHJE
MOJYJIALIUU.

8. Paccunrars TpeOyeMoe OTHOILIEHHE CpeIHE MOITHOCTH UCXOAHOTO HETPEPHIBHOTO CHTHAJIA
K CpelHeH MOLIHOCTU IlymMa B IOJIOCE COOOIICHHs, 0OecleyrBaroliee MPOIMYyCKHYI0 CIIOCOOHOCTH
KaHaJa CBSI3U, paBHYIO IPOU3BOAUTEILHOCTH HCTOYHHKA COOOIICHHUS.

9. TlpousBectu pacuer mapamerpoB OFDM-curnama, moctpouth (QYHKIIHMOHAIBHBIE CXEMBI
nepefammeil ¥ NPUEeMHONM 4YacTH CHCTEMBl IepeJadyd €  OPTOTOHAJIBHBIM — YaCTOTHBIM
MYJITUIUIEKCUPOBAHUEM.

10. ChopmupoBaTh CIOKHBIE CUTHAIIBI, UCTIOIb3Ysl TEXHOJIIOTUIO TPSMOMN MOCIEI0BATEILHOCTH
s pacmupenus cruektpa DSSS (anrn. Direct Sequence Spread Spectrum). Paccumrats TpeOGyemoe
3HA4YEeHHUE MOJIOCH MPUEMHHUKA MTPU UCTIONIB30BAHUH CIOKHOTO CUTHATIA.

B 3aknrodyeHue CTyIEeHT JODKEH pa3paboTarh MNOAPOOHYI0 (DYHKIHMOHAIBHYIO CXEMY
nepeaamneil 1 npuéMHON JacTeil cuctemMsl niepeadn nHGOpMaIK, IPUBECTH €€ B MOSACHUTEIBHON
3aMMcKe BMECTe C OCHUIIOTpaMMaMH MPOIIECCOB B KIFOUYEBBIX TOYKAX CUCTEMBI.

3.3. TunoBbie MaTepHuaJbl 1Jd IIPOBCACHUS l'[pOMC)KyTO‘lHOﬁ aTTeCTallumn oﬁyqammnxcs[

KypcoBas paboTa nMeerT 11e/1b10 3aKpENUTh HaBbIKU aHAJIN3a CUCTEMBI IIEpeJaul HEIIPEPHIBHBIX
cooOuieHni M(PPOBBIMU METOZAMHU, pacuéTa XapaKTePUCTUK ITOMEXOYCTOMYUBOCTH U IPYTUX
nokasaresiei KadecTBa nepeiadn HHPOPMAIMK TI0 KaHAJIaM CBSI3U C TOMEXaMH.

OcHOBHas 3ajada KypcoBOM paOOThl — 3aKperuieHHEe HAaBBIKOB pacyéra XapaKTepUCTHK
CUCTEMBI Iepeaaun HENpepbIBHBIX co00IIeHnH uppoBbiMU curHaiamu. Kpome toro, B npouecce €€
BBIIIOJIHEHUS] CTYIEHTBl JIOJDKHBI IPOJODKUTH 3HAKOMCTBO C Y4eOHOH U MoHorpaduyeckoi
JIUTEPATYPONl MO TEOPUU DIIEKTPUUYECKON CBS3M, 3aKPENUTh HABBIKM BBINOJIHEHUS TEXHUYECKUX
pacy€ToB € MCIOJIb30BAHUEM BBIYMCIMTEIbHBIX YCTPOWMCTB, 3aKpENUTh HaBBIKM IO pa3paboTke
HpOGKTHOfI AOKYMCHTAIIMKU HAa CUCTEMY CBA3U.

Tema kypcoBoii paboTsl: [locTpoenue 1udpoBoii cuctemMsl epeauu nHpopMauu

Tunossle BOIIPOCHI U 3aJIaHUS K 9K3aMCHY:

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

2. IlpeumyecTBa IU(PPOBHIX CHCTEM MEpelaun epesl aHAIOTOBBIMH.

3. Bwuabl cUTHaiIOB: Y3KOIOJIOCHBIE, IIIMPOKOIIOJIOCHBIE, clloKHbIe. [lapamerprl curnanos. baza
CUTHAaJA.

4. CrpykrypHas cxema uppoBOi CUCTEMBI CBS3HM, HA3HAUYEHHE KAXKIOTO U3 €€ AJIEMEHTOB.

5. Ilomexu B KaHaje CBA3U, BU/Ibl HCTOYHUKOB IIOMEX, KIACCU(PHUKALMSI BUJIOB TOMEX, TPUMEPHI.
[ToBbI1IEHNE TOMEXOYCTOMYMBOCTH KaHAJIA CBS3U.

6. Kiaccuduxanus curHajioB ¢ npuMepaMu, OTJIMYHE B MATEMaTHYECKOM ONHMCAaHUU PA3TUYHBIX
BHJIOB CUTHAJIOB.

7. DHeprus u MOLIHOCTb CUTHAJIOB, TOHATHE YHEPIETUYECKUX U MOITHOCTHBIX CHUTHAJIOB.
B3anMHast sHeprus OpTOroHaIbHBIX CUTHAJIOB.

8. Knaccudukanus cnoco6oB npeacrapienus curuanoB. O6o0meHHbIl psag ypobe.

9. OproroHanbHOCTh cUrHaNoOB. OpTOHOPMUPOBaHHBIN 6asuc. [IpuMepsl CTIOIB30BaHUS
OpPTOTOHAJILHBIX CUTHAJIOB B CUCTEMAX CBSI3H.

10. ITonsTue cnexrpa curHasa. CieKTpaJbHbIM aHAJIU3 IEPUOJANYECKUX CUTHAJIOB.

11. TlonsaTue cnektpa curHana. CieKTpajabHbIi aHAJIN3 HENEPUOJUYECKUX CUTHAJIOB.

12. ITonsTHe cnekTpa CUrHajIa. AMIIUTYIHBIN CIEKTP MOCIE0BATENBHOCTH MPSIMOYTOJIBHBIX
UMIIYJIbCOB, MEAHIPOBOT'0 CUTHAJIA, MTUJIO00PAa3HOro CUTHAIA.

13. TlonsTue cnekTpa curiaia. CnekTp 0OAMHOYHOTO MPSIMOYTOJIbHBIN UMITYJIbCA, OAMHOYHOIO
MEaHIpOBOT0 UMIYJIbCa, MUI000Pa3HOI0 CUTHAJIA, PaIMOUMITYJIbCA.



14. CnexrtpanpHas IUIOTHOCTb SHEPTHM U MoIHOCTU. Teopema [lapceBais.

15. Tonstue 3¢dHeKTUBHON (MPaKTUIECKON ) MUPHUHBI criekTpa. Kpurepuu ee onpeneneHus.

16. Teopemsl 0 cekTpax. CBs3b [UIUTEIBHOCTH UMITYJIbCA C IIUPHHOMN CIIEKTPA.

17. ABTOoKOppemnsiuoHHas GyHKIUS AeTEPMUHUPOBAHHOTO CUTHAJIA, €€ CBOMCTBA.
Koadduunent koppensunu.

18. ®yHkuusa koppendinuu ko108 bapkepa, M-nocienoBareibHOCTEN.

19. B3auMHO KOppensinuoHHast GyHKIUS ABYX CUTHAJIOB, ee cBoicTBa. [lpumep ¢pyHKIMn
B3aMMHON KOPPEJSILIUY U1 JBYX BRIOPAHHBIX CUTHAJIOB.

20. KoppensunonHas pyHKIUS CIydailHbIX CUTHAIOB. CBs3b CIEKTPATBHOM INIOTHOCTH
MOITHOCTH U KOPPENSIHOHHON (YHKIIMHU CIYy4aiiHOTO MpoLecca.

21. IlpumeHeHre KOPPEIAIMMOHHON (QYHKIIMH B CUCTEMaX CBSI3H.

22. IlpencraBiieHue CUTHajia Kak ciiydaiiHoro nporecca. OCHOBHbIE IOHATHUS, IPUMEPBHI.
Ornucanue ciaydaiiHOTO TIporiecca ((QyHKIIMU, MOMEHTHI).

23. IloHsATHEe KBa3HJETEPMHUHHUPOBAHHOIO Ipouecca. [Tpumepsl, 001acTH BOSHUKHOBEHMS.

24. 3aKkoHBbI pacnpeeseHus CIydalHbIX npoueccoB. [I[pumepsl NX UCTI0JIB30BAHMUS.

25. TlonsTHE cTalMOHAPHBIX CIIy4alHbIX IpoueccoB. [IpuMepsl cTalmoOHapHBIX CUTHAJIOB,
00JacTy X BOSHUKHOBEHHUS.

26. Bungst mrymoB. benbriii mrym. [lonsitue, ocoOeHHOCTH, 00J1IACTH BOZHUKHOBEHHUSI.

27. CTpyKTypHas cxema MPOBOJHON CUCTEMBI CBS3H (IIPU HU3KOUYACTOTHON MOMYIISILIVH).

28. Teopema KorenbHukoBa. [I[puunHbl BO3HUKHOBEHUS TOTPEITHOCTEH BOCCTAHOBJICHUS
curHasia. CekTp AUCKPETHOTO CUTHaa.

29. Jlemonynsuus/AeTeKTUPOBAHIE HU3KOUYACTOTHOTO CHTHAJIA (KaK IOCIIEI0BAaTEILHOCTH
BUJICOUMITYJIbCOB), IOPOTOBBII MPUEMHUK.

30. MeTo/1bl IOBBIILIEHUS] TOMEXOYCTOMYMBOCTH CUCTEM I1€PEIayll CUTHAJIOB.

31. Ionstue npomyckHoit cnocodnoctu. Teopema lllennona-Xaptiu.

32. Tlonsitue mudpPOBOH MOAYIISIIHH, €€ HEOOXOAMMOCTD.

33. bazoBsbie BubI IU(POBON MOIYISALNHU, X CpaBHEHHE U 001acTh npuMeHenus. [lonsaTue
OWTOBOI U CHMBOJIBHON CKOPOCTEH.

34. Knaccudukanus BU10B HHUPPOBOI MOTYIISIIIH.

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

36. Monymsust BPSK. O6macts npumenenns. J{uarpamma co3se3aunit BPSK curnarna.

37. Monynsuust QPSK. O6macts npumenenus. Jluarpamma co3sesnuit QPSK.

38. Monymsust DBPSK. O6nacts npumenenust. J{luarpamma co3se3auiit DBPSK.

39. Moaymsiuust DQPSK. O6nacts npumenenus. Jluarpamma co3sezauii DQPSK.

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

41. CpaBHeHHE pa3IMYHBIX UGPOBHIX BUIOB MOIYJISAIUU. ATAaNITUBHAS MOTYISIIHUS.

42. CrpykTypHas cxeMa IepeaTuriKa CUTHAJIOB C 10JI0coBoM Moaysauuel. Haznauenue
JJIEMEHTOB.

43. CTpyKTypHasi cXxeMa CUCTEMBI CBSI3H € KBaJlpaTypHbIM MoaynsTopoM. Baseband moaynstop.

44. KoppensaunoHHbIN npueMHUK. CTpykTypHast cxema. KorepeHTHbI 1 HEKOTEPEHTHBIN TPUEM
CUTHAJIOB.

45. Texnomorust OFDM (Orthogonal Frequency-Division Multiplexing). JlocronncTBa 1
HegocTaTku. O6IacTy NpUMEHEHHUS.

46. CtpykTypHas cxema cucteMsl cBsi3u ¢ TexHonorueit OFDM. Haznauenue [FFT (OBII®).

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

48. CTpyKTypHasi cCXxeMa CUCTEMBI CBSI3H ¢ TeXHoJorHen pacmmpenns crekrpa DSSS. IMpuanmm
(bopMHpOBaHUSA IIYMOIIOJOOHOTO CUTHAIA.

TumnoBble MpakTHYECKUE 3a/IaHU (3a/1a41) K SK3aMEHY:



Paznoxuts B pAn d)ypbe NEpUOANYCCKYIO ITOCICAOBATCIIBHOCTD MPAMOYTOJIBHBIX
BUJICOUMITYJICOB C M3BECTHBIMU apamerpamu 1, = 10mc, T, = 1 mc, U = 2 B. Tloctpoutsb

AMIUIUTYIHBIN CIIEKTP IIPU Pa3JIOKEHUU B TPUTOHOMETpUUYECKUM pax Dypsbe.

baHKk KOHTpOJIBHBIX BONPOCOB, 3aJaHW M HMHBIX MATEPHAIOB, HCIOJIB3YEMBIX B IPOLECCE
mnmpoucayp TEKymero KOHTPOJIA U HpOMG)I(yTO‘lHOfI aTTeCcTalluy HaXOOUTCA B y‘le6HO-MeTO,Z[I/I‘IeCKOM
KOMIUIEKCE TUCHMIUIMHBI W/WIM TIPEICTaBIIEH B AJIEKTPOHHOW HH(POpMAIMOHHO-00pa30BaTEIbHON
cpene mo URI:http://www.aup.uisi.ru.

3.4. MeToanyeckne MaTepHaabl NPOBeJeHUS] TEKYIIEro KOHTPOJIS W HNPOMEKYTOYHOM
aTTecTaluH 00yYaIOUINXCS
[lepeueHb METOAMYECKUX MATEPUANOB JUIA IOATOTOBKM K TEKyIIEMy KOHTPOJIO U
IIPOMEKYTOYHON aTTECTALlUN:
1. Meroauueckne yKa3zaHHsS IO BBIIIOJIHEHHIO MPAKTUYECKUX 3aHATUH IO AWCIMIUIMHE
«Hamnpasnstomue cucremsl aekrpocsszuy. —URL: http://aup.uisi.ru/3724443/
2. Meroauueckue ykazaHHsS IO BBIOJHEHHIO Ja0OPAaTOPHBIX paboT MO AWCIMIUIMHE
«Hamnpasnstomue cucremsl aekrpocssizuy. —URL: http://aup.uisi.ru/3724443/
3. Meroauueckue yKka3aHUs 110 BBIIOJHEHHIO KypCOBOTO NPOEKTa MO AWUCIMIUIMHE
«Hamnpasnstomue cucremsl aiekrpocssizuy. —URL: http://aup.uisi.ru/3724443/



