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PABOYA S ITPOI'PAMMA TMCHUITJIMHBI
MaremaTu4yeckoe MOJAeJIMPOBAHNE YCTPOMCTB CBA3H

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

Hampasnennocts (mpoduis) / cneruanu3anys: CucreMbl MOOUIbHOM CBS3H

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT
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Cemectp: 7
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Ne Bunsl yaeOHOI A€ATEIBHOCTH 7 cemecTp Bcero Enununner
1 Jleknuu 24 24 4acoB
2 JlaGoparopHbie pabOThI 36 36 4acoB
3 Bcero aynutopHbIX 3aHATHI 60 60 4acoB
4 CamocrosTenpHas paboTa 48 48 4acoB
5 Bcero (6e3 sx3amena) 108 108 4acoB
6 OO01mas Tpy10eMKOCTh 108 108 4acoB
3.0 3.0 3.E.

3auet: 7 cemecTp
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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokos Ne 9 OT « 26 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roma, paccmoTpena u omoOpeHa Ha 3acemanuu kadenpel PTC «  »

20 roma, mpotokois Ne

PazpaboTuuk:
noueHt kag. PTC B. A. Konorpusos

3aBenyronmii o0ecnieunBaromeii kad.
PTC C. B. MenuxoB

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

PTC C. B. Menuxos
OKCIIepTHI:

JoneHT Kadeapbl paTuoTeXHUIECKUX

cucteMm (PTC) B. A. I'pomoB
Crapuuii npernonaBateib Kadeapbl
paguotexuuueckux cuctem (PTC) . O. Hoznpesatbix
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

O3HaKOMUTH CTYAEHTOB HanpanieHus “VHPOKOMMYHUKAIIMOHHbIE TEXHOJIOTUU U CUCTEMBI CBSI3U”
C COBPEMEHHBIM COCTOSHHEM KOHLEMIMAMU M aJropuTMaMu (YHKIIMOHAJIBHOTO MOJAEIMPOBAHUS U
IIPOEKTUPOBAHUS C LEJIbIO CUCTEMATH3aUH U YIIyOJIeHHs 3HaHUI B aKTyallbHbIX HAIIPaBJICHUAX aHAN3a,
MOJIEJIMPOBAHHUS, PacyeTa U ONTUMU3ALMH YCTPONCTB TEXHUKHU CBSI3H.

CdopmupoBars ymMeHue pa3zpabarTbiBaTh U O(QOPMIIATH PA3NIUYHYIO MPOEKTHYIO M TEXHUUYECKYIO
nokymenranuio (I1K-15) u roroBHOCTH .k opranu3anuu paboT 10 NPaKTHYECKOMY UCIOJIb30BAaHHIO U BHE-
IpeHuto pe3yapTaToB uccnenaoannii (I1K-19).

1.2. 3amaum AMCHMIIIMHBI
— IloaroroBuTh OYIyIIEro CHEIHAINCTA K aKTHBHOMY U TBOPYECKOMY HMCITOJIb30BAHUIO MaTeMa-
TUYECKOTO armapaTra U MPOrpaMMHOTO OOECTICUCHHSI MPU PEIICHUH MPAKTUYECKUX U TEOPETHUECKHX 3a-
Jlad paJUOTEXHUKH M CBSI3H, KaK B IpoIlecce O0YUCHHS, TaK U MOCIEAYIONICH HHKEHEPHOM MO0 nccieno-
BaTEJIbCKOM JICATCILHOCTH.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Juctunnuna «Marematnyeckoe mMoaenupoBaHue ycrpoiicts cssazu» (b1.B./IB.7.1) otHocutcs x
6soky 1 (BapuaTuBHas 4acTh).

[TpenmecTByOIMKUMHU AUCHUIIMHAMY, (POPMUPYIOIIMMHU HavyajbHbIE 3HaHMS, ABIAIOTCA: Marema-
THYECKHE METOJbl ONMHMCAaHUsl CUrHaloB, OOmmIas Teopus CBs3M, TeopeTnuecKkne OCHOBBI CHCTEM MOOWIIb-
HoM cBsi3M, L{ludposast 06paboTka CUTHATIOB.

[Tocnenyromumu JUCHUILIIMHAME ABISOTCA: CEeTH M CUCTEMBbl MOOMIIBHOW CBsi3u, CHCTEMBI MO-
OUJIBHOI CBSI3M HA OCHOBE IIYMOIIOJOOHBIX CUTHAJIOB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS AHCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (GOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— TIK-15 ymenuem pa3pabarbiBaTh ¥ 0GOPMIISITH PA3THYHYIO MTPOSKTHYIO U TEXHHYECKYIO JTOKY-
MEHTaLHIO;

— IIK-19 rotoBHOCTBIO K OpraHu3aliy padoOT MO MPAaKTUYECKOMY HCIOJIb30BAaHMIO U BHEApE-
HUIO PE3YNIBTAaTOB UCCIIECIOBAHNN;

B pesynpTare u3ydeHus: IUCHUIIIMHBI 00YyJatOIUNACS TO0JIKEH:

— 3HaTh MOJEJHU AJIEMEHTHON 0a3bl CUCTEM CBS3U, METOJbl POPMHUPOBAHUS (YHKIIMOHATIBHBIX
MaTeMaTH4YEeCKUX MOJIeei, OCHOBHbIE MPUHLHUIBI OpPraHU3aluu U MOCTPOCHUS COBPEMEHHBIX YHHUBEpP-
CaJIbHBIX cpell PYHKIMOHATBHOTO MOJICIUPOBAHUS YCTPOMCTB U CUCTEM CBSI3H.

— yMeThb ONpeenaTh HeoOXOOUMBIH HAOOp DJIEMEHTOB MOJIENH, OCMBICIEHHO PElaKTHPOBATh
napaMeTpsl AEMEHTHOM 6a3bl, GopMHUPOBATh (PYHKIIMOHAIBEHBIE MOJIETH YCTPOUCTB M CUCTEM CBS3H, OLle-
HUBaTh HEOOXOMMbIE NHTEPBAJIBI B YACTOTHOM 1 BPEMEHHOM 001acTAX W Mpeaesbl U3MEHEHHs MapaMer-
POB CUCTEMBI B LIEJTIOM.

—  BJaJeThb TEOPETUYECKUMH OCHOBAMH U MPAKTUYECKUMH HaBBIKAMU (PYHKLIHOHAJIBHOTO MOJIE-
JMPOBAHUS, HABbIKaMU PabOTHl B COBPEMEHHBIX cpellaX (PYHKIMOHAJIBHOTO MOJEIUPOBAHMS YCTPOMCTB
CBSI3U, CBEJICHMSIMU O BO3MOXKHOCTAX Ccpejl (PyHKIIMOHAIBHOTO MOJCITUPOBAHUS U HAOOpE HCCIIEAYeMbIX
XapaKTEPUCTHK.

4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCLUUILUINHBI cocTaBisieT 3.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B TaOIu -

ue 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCITUILUIMHBI
Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
7 cemecTp
AymutopHsble 3aHATHS (BCETO) 60 60
Jlexknuu 24 24
JlaboparopHbie pabOTHI 36 36
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CamocrosTenpHas paboTa (BCero) 48 48
OdopMieHrEe OTYETOB IO JTAOOPATOPHBIM paboTam 39 39
[IpopaboTka TeKIIMOHHOTO MaTepHralia

CaMocTosTeNnbHOE N3y4eHUE TeM (BOIIPOCOB)

TEOPETUYECKOM YacTu Kypca

Bcero (0e3 ax3ameHa) 108 108
OO6miast Tpy1I0€MKOCTb, 4 108 108
3aueTHble EquHuIb 3.0 3.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3aHATHHA
Pazniensl mUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

_ o]
o = 2 g z =
- o o S O E =
. ' ‘S g2 25
Hazsanus pa3aciioB JUCHUITIINHBI 5 o o o O g 5
= = S 5 o S =
= s o 9 g2
7 cemecTp
1 Beenenue. CoBpeMeHHbIE HAIIPABICHUS 2 12 17 31 [IK-15, TIK-19
pa3BUTHS CUCTEM MOOMIIBHOM CBSI3U.
2 Mopaynsiusi CATHAJI0B B COBPEMEHHBIX CH- 4 16 17 37 IIK-15, IIK-19
CTeMax MOOWIIBHOM CBSI3H.
3 KoaunpoBaHue CUTHAJIOB B CUCTEMaX MO- 4 8 10 22 [IK-15, TIK-19
OUJIbHOM CBSI3U.
4 MHoroiy4eBo€e paclpoCTpaHEHUE CUTHAJIOB 4 0 1 5 [IK-15, ITIK-19
MOOWJIHHOM CBSI3H.
5 AHam3 KaHana CBS3M. 4 0 1 5 IIK-15, IIK-19
6 CuHXpOHHU3AIMS B CHCTEMAaX MOOUILHOM 2 0 1 3 [IK-15, TIK-19
CBSI3H.
7 IlIupokonosiocHas ¢Bs3b. TexHomoruu ¢ op- 4 0 1 5 [IK-15, IIK-19
raHu3alyeil MpocTpaHCTBEHHBIX KaHAJIOB.
Hroro 3a cemectp 24 36 48 108
Hroro 24 36 48 108
5.2. Conep:kanue pa3ieioB IMCUUILIUHBI (110 JIEKIUIM)
CopeprkaHue pa3iesaoB TUCIUILINH (TI0 JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Ta6muia 5.2 — ConeprkaHue pa3faesoB JUCHUIUIAH (IO JICKIHSIM)
3 z S
3 =
Z 2 5
HazBanus pa3znenos ConeprkaHue pa3ienoB JUCIUILTAHBI 110 JTEKIIHUIM zF &5
o E
59 2 3
a B>
= S
7 cemecTp
1 BBexenue. Lenu, 3agaun u conepkaHue TUCUMILIUHGL. McTopus 2 TIK-15,
CoBpemeHHbIE MOOMIBHOM cBs3U. OCHOBBI (PYHKITMOHUPOBAHHS. [IK-19
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HaIpaBJICHUA Pa3BUTHA COBpeMCHHBIC CHCTEMBI MOOUILHOM CBS3H U nep-

CHCTEM MOOMIILHOM CIIEKTHUBBI UX PA3BUTHS.

CBSI3H. Hroro

2 Mopnynsanus curaanoB B | BekTopHoe npeacTtaBieHue CUrHasioB. OCHOBHBIE T10- 4 [IK-15,
COBPEMEHHBIX CUCTEMAaxX |HATHs MOIYIALMU. MeTobl (ha30BOM MOAYISIIMN U IIK-19
MOOUIIBHOM CBSA3H. BOITPOCHI IOMEXOYCTOWYMUBOCTH. MeTOIbI 4aCTOTHOMN

MOAYJIIHUU U BOIIPOCHI HOMCXOYCTOﬁqHBOCTH. MOI[y-
JIAUs Ha HECKOJIBKUX HECYIIMX.

Hroro
3 KonupoBaHue cUrHajioB | Bompochl moMeXoycTOMYMBOTO KOIMPOBAHUS CUTHA- 4 [IK-15,
B cCUCTeMax MOOWIbHON | 10oB. OcHOBHBIC MTOHsTHS. KomupoBanue gpopmoii. A- IK-19
CBSI3U. reOpanueckoe koaupoBanue. Lluknnueckoe KonupoBa-

Hue. CBeprouHoe koaupoBanue. CUTHAIBHO-KOJIOBBIE
KOHCTPYKIIMH U TypOO-KOIBI.

Hroro
4 MHoromyuyeBoe HckaxkeHnst CUTHAJIOB BBI3BIBAEMBIE MHOTOJIY4YE€BbIM 4 [IK-15,
pactpocTpaHEeHnE pacnpocTpaHeHueM. MaremMaTH4ecKiue MoJen I1K-19
CUTHAJIOB MOOMIIBHOM MHOTOTy4YeBbIX KaHaIoB cBs3U. CrIocoObl mpreMa
CBSI3U. CUTHAJIOB B YCIIOBUSIX MHOTOJIyYEBOTO PaCIpOCTpaAHE-

Hus. OnTUManbHEBIC MCTOAbI AIEMOAYJIIIUU CUTHAJIOB
B MHOT'OJIYYCBEIX KaHaJlaX.

Hroro
5 Ananu3 kaHana cBsizu. | [lonarue kanana. ICTOUHWKY BOBHUKHOBEHUS IIIYMOB 4 [IK-15,
u ociabneHuit curHaiza. MOIHOCTD MPUHATHIX CUTHA- [IK-19

Ja ¥ 1uryma. J[MCTaHIIMOHHOE ypaBHEHHE. AHATU3
OIO/DKETA KaHajla CBA3U.

Hroro 4
6 CUHXpOHHU3a1UsI B OCHOBHBIE IOHATHS TEOPUU ABTOMATUYECKOTO pery- 2 [IK-15,
cucTeMax MOOMJIBHON mupoBanusi. Cuctemsl (a3oBoi aBTONOACTpoKH. Cu- IIK-19
CBSI3U. CTeMbl CUHXPOHU3AINH 10 HecylieH u TaktaM. CuH-

XpoHu3alus pru HUPOKOIOJIOCHBIX CUTHAJIAX.

Hroro
7 IlIupokonosocHas upokononocHas CBsA3b ¢ IPOCTHIMU U IIYMOIIO00- 4 [IK-15,
CBs3b. TexHomoruu c HBIMH curHajiaMd. OCHOBBI TEXHOJIOTHHM KOJOBOT'O U TIK-19
opraHu3anuei KOJIOBO-BPEMEHHOTO pa3jielieHus1 kaHaaoB. OCHOBBI
MIPOCTPAHCTBEHHBIX TEXHOJIOTUH OPTOTOHAIBHOTO YACTOTHOTO Pa3/aeiICHHUS
KaHaJIOB. kaHanoB.OCHOBBI (POPMHUPOBAHHS IPOCTPAHCTBEHHBIX

kaHasioB. CHCTEMBI CO MHOTMMH BBIXOJIaMH ¥ MHOTH-
MU BxozaMu. [IpocTpaHcTBEHHO-BpEMEHHOE KOIUPO-
BaHue. [IpocTpaHCTBEHHOE MYJIBTUIIIEKCUPOBAHUE.

HUroro 4

Hroro 3a cemectp 24

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBbIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUTIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3U C 00€CTIeUMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCJIEAYIOIIMMHI) TUCIMITMHAMU MIPE/ICTaBlIeHbI B Tabmuie 5.3.
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Tabmuua 5.3 — Pa3nenbl IUCIUTUTMHBI B MeXKANCIUILTMHAPHBIC CBSI3U

Ne paznenoB gaHHOM IUCHUIUIMHBL, IS KOTOPBIX HEOOXOAUMO
HauMeHOBaHHE TUCIUILIMH u3y4yeHHe 00ecTeYMBAIONINX U 00€CIIeYnBAEMbIX JUCLIUIUINH

1 2 3 4 5 6 7

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

1 MaremaTnueckme MEeTOIbI OINCAa-

+ + + + +
HUS CUTHAJIOB

2 OOmas Teopusi CBSI3H + + + + + +
3 Teopemtjecme OCHOBBI CHCTEM N N n N N
MOOUJILHOU CBS3H

4 Iludpoas 0OpabOTKa CUTHAIOB + + + +

HOCJ'ICIIYIOIJ_II/IC JAUCHUIIINHBI

1 Certu u cucTeMbl MOOUJIIBHOU CBSI-
31

+ + + + +

2 CucreMbl MOOMJILHON CBSI3HU HA

+ + + +
OCHOBE ITYMOIIOJ00HBIX CUTHAJIOB

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPYyeMbIX IPH M3YYEHUH TUCHUILIUHBI, 1 BUI0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AMCLUMIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUIOB 3aHS -

TUH
§ Bunnl zanstuit
: .
5 =l =
5 < g S DOopMBI KOHTPOJIA
< < :
Z = @)
TIK-15 + + + 3amura otuera, OTYET MO J1a00-
patopHoii pabore, Tect
I1IK-19 + + + 3ammTa otuera, OTYeT 1Mo j1abo-
patopHoii pabore, Tect
6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX paboT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHbIX padboT

4 RS
= 2 =
3 = =
Z 25
O
HasBanus pasnenon HaumenoBanue nabopatopHbix padboT zF &5
- 2 s
> S =
Y o 2
= o
7 cemecTp
1 Beenenue. Cpena QpyHKIIMOHAJIBEHOTO MOJEIMPOBAHUS CUCTEMBI 4 [IK-15,
CoBpemeHHbIE JUISL UH)KEHEPHBIX Y HAyYHBIX PACUETOB. [IK-19
HanpaBneHgﬂ PASBUTHA I ccrenoBanme hyHKIMOHANBHOM MOJEM MOJIEMa Ha 4
UCTEM MOOMIIbHOM . o
CHCTEM MOOHIILHO OCHOBE aHAJIOTOBOM (pa30BOM MOITYIISALIUH.
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CBSI3U. HccnenoBanue GyHKITMOHAIBHOW MOJIEITH MOJIeMa Ha 4

OCHOBE aHAJIOTOBOW YaCTOTHOM MOYJISILIUU.

Htoro 12
2 Monynsinust curHainoB B | MccnenoBanue GyHKIIMOHATBEHON MOJIENH MOjieMa 4 TIK-15,
coBpeMeHHBIX cucremax |BFSK. IIK-19
MOOWJILHOU CBSI3H. o

O6MIIBHOM CBS3 UccnenoBanne GpyHKITMOHAIBHON MOJIETTH MOJIeMa 4

BPSK.

HccnenoBanre GyHKITMOHAIBHONW MOJICTTH MOJIeMa 4

QPSK.

HccnenoBanre GpyHKITMOHAIBHON MOJICTH MOJIeMa 4

Pi/4 PSK

Hroro 16
3 KogupoBanue curHanoB |MccienoBanve GyHKIIMOHATBEHON MOJIEH aredpaun- 4 [IK-15,
B CUCTEMax MOOMIIBHOH | YE€CKOro OJIOYHOIO KOAEKa. TIK-19
CBSI3H. o

HccnenoBanre GyHKITMOHAIBHOW MOJACTH ITUKIAYE- 4

CKOro OJIOUYHOTO KOJ€eKa.

Htoro 8
Hroro 3a cemectp 36

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
He mpenycmotpeno PVYII

9. CamocrosiTesibHasi padora
Buasl camocTosiTenbHOI paboTHI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETEHIIUN MTPEICTABICHEI B
Tabimiie 9.1.
Ta6muia 9.1 — Bubsl caMoCTOsITeIbHON paboThl, TPYAOEMKOCTh M (HOpMHUpPYEMbIe KOMIIETEHIHH

3 @]
= z =
2 5 =
Buabr camocTosTensHOM & > O
HasBanus pasnenos = & B @OopMBI KOHTPOJIS
6 (5] = O
paboThI L s 2
X g8 =
a e g
= S
7 cemecTp
1 Beexenue. [TpopaboTka JIEKITMOHHOTO 1 TIK-15, 3amuTa otuera, OTUET IO
CoBpeMeHHbIE Marepuaia [IK-19 naboparopHoii paboTe,
HanpaBneHg;I Pa3BUTHA OdopmiteHre 0TYETOB TIO 16 Tect
UCTEM MOOWMIILHOM CBSI3H.
CHCTCM MOOHIIEHOM CBASM. | 146 0paTopHbIM paGoTam
Hroro 17
2 Mopynsmus curHasioB B | CaMOCTOATENbHOE U3y4e- 1 TIK-15, 3amura otuera, OTYET IO
COBPEMEHHBIX CHCTeMax |HHE TeM (BOIIPOCOB) TEOpe- [IK-19 naboparopHoii paboTe,
MOOWJIBHOM CBSI3U. THUYECKOM 4acTH Kypca Tect
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
OdopmieHre 0TYETOB T10 15
J1abopaToOpHBIM paboTam
Hroro 17
3 KonupoBanue curnanoB | CaMOCTOSTENBHOE U3Yy4de- 1 IIK-15, 3amura oryera, OTYeT 110
B CMCTE€Max MOOUJILHON | HUE TeM (BOIPOCOB) TeOpe- IIK-19 nmabopaTopHoi padore,
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CBA3H.

TUYECKOHN 4acTu Kypca

[IpopaboTka JIEeKIIMOHHOTO
Mmarepuasna

Tect

OdopmiteHre 0TIETOB TIO 8
nabopaTopHBIM paboTam
Hroro 10
4 MHoronyueBoe [IpopaboTka JIeKIIMOHHOTO 1 IK-15, |Tecr
pacrpocTpaHeHue Marepuasa I1K-19
CUTHAJIOB MOOMJILHOM Hroro 1
CBSI3HU.
5 Ananus kaHasa cBsa3u. | [IpopaboTka JIEeKIIMOHHOTO 1 IK-15, |Tecr
Marepuala I1K-19
HUtoro 1
6 CMHXpOHHU3aLHUs B [IpopaboTKa JIEeKIIUOHHOTO 1 IIK-15, Tect
cucTeMax MOOMJIbHOM Marepuaia [IK-19
CBSI3H. Hroro 1
7 lupokonosiocHas [TpopaboTka JIEKIIMOHHOTO 1 [IK-15, Tect
CBsI3b. TE€XHOJIOTUH C Marepualia [IK-19
OopraHu3aiuein Hroro 1
IIPOCTPAHCTBEHHBIX
KaHaJoB.
Hroro 3a cemectp 48
Hroro 48
10. KypcoBasi paGoTa (IpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banibHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
o MaxkcuMabHBIH MaxkcuManbHbIH
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ |  ©0amnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha CeMecCTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
3amuTa oT4eTa 10 10 10 30
OtyeTt no nabopaTopHOM 10 10 10 30
pabote
Tect 10 15 15 40
Hroro makcumym 3a nepu- 30 35 35 100
on
Hapacratomum urorom 30 65 100 100
11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabmune 11.2.
Tabmuma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIBHBIE TOUKH
baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
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> 90% ot MakcuManbHON cyMMBbI OamioB Ha gaty KT

Ot 70% no 89% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

Ot 60% 10 69% OoT MakcMMaIbHOM cyMMbl OaisioB Ha naty KT

N | W | &~ W

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY
[lepecuer cymMMBl 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TaOmuIle
11.3.

Tabmuua 11.3 — [lepecueT cymmbl OalIOB B TPAAUIIMOHHYIO M MEXKAYHAPOAHYIO OLIEHKY

HtoroBas cymma Oaos,

Onenka (I'OC) YUHTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIInYHO)
85 -89 B (ouens xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
0-74 D (ynoBnerBoputeabHO)
65 - 69

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpercraenio)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (HeynoBneTBOPUTENIBHO)

3a4TEHO)

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. Tanxun B. A. Hudposas mobunsHast paxnocsi3b: YueOHnoe nmocodue 1ist By3oB. ['pudp YMO /
B. A. Tanikun. - M.: I'opsiuas nmunus-Tenekom, 2012. - 592 c.: (Yyebnoe nocobue) (CrnenuaabHOCTh s
BBICIINX Y4eOHBIX 3aBeqieHnil). (Hannuyue B oubmuorexe TYCVYP - 40 5k3.)
2. Boaxos JI. H. Cuctemsl nudpoBoit paguocsszu. bazoBeie METOMIBI U XapaKTEPUCTUKU: Y4eO-
Hoe mocobwue s By30B / JI. H. Bonkos, M. C. Hemuposckuii, FO. C. Illunakos. - M.: Dko-Tpenn3, 2005.
- 390 c.: (bubmmoreka MTC & GSM). (nanuune B 6ubnmoreke TYCVYP - 42 5k3.)

12.2. lonotHUTEILHAS JTATEPATYpPa
1. Bepuep M. OcHoBsl kogupoBanus: YueOHuk aist By30B: [lep. ¢ vem. / M. Bepuep; nep.: /. K.
3uranrupos. - M.: Texnocgepa, 2006. - 286 c. - (Mup nporpammupoBanust; VIII, 03). (nanuyue B Oub-
muoteke TYCVYP - 49 7k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOU

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOAUYEeCKH e M0CO0Us

1. MHccrnenoBaHue METOAOB aHAJIOTOBOM MOAYJSILIMK PaJMOCUTHANIOB HAa (DYHKIIMOHAJIEHOM YpOB-
He: Y4eOHO-MEeTOAIecKoe TocoOre 1o J1abopaTopHBIM paboTaM U camocTosATeIbHOM paboTe / Komorpu-
BOB B. A. - 2012. 62 c. [DnexTpoHHbIii pecypc] - Pexxum gocrtyma: https://edu.tusur.ru/publications/1736,
nata obopamenus: 10.05.2018.

2. HWccnenoBanue QPSK monema (peanm3zaiusi ¢ ¢Ga3oBbIM KOAEpOM): YUeOHO-METOANYECKOE
nocobwue mo gaboparopHoii padore / Komorpusos B. A. - 2012. 35 c¢. [DnexkTpoHHBIA pecypc]| - Pexum mo-
ctyna: https://edu.tusur.ru/publications/1532, nata obpamenus: 10.05.2018.

3. MUccnenosanue Pi/4 QPSK monema (peanuzanus ¢ (a3oBbIM KOAEpOM): Y4ueOHO-MeToquue-
ckoe mocobue 1o JaboparopHoii padore / Komorpusos B. A. - 2012. 38 c¢. [DnekTpoHnHsIit pecypc] - Pe-
xuM gocrtyna: https://edu.tusur.ru/publications/1527, nara oopamenus: 10.05.2018.

4. MW ccnenoanne MSK mozema (peanuzanus ¢ a3oBbIM KojiepoM): Y4eOHO-METOMUECKOE 110~
cobue o madbopartopHoit padore / Konorpusor B. A. - 2012. 39 c. [DnekTponnsIii pecypc] - Pexxum no -
ctyna: https://edu.tusur.ru/publications/1525, nata obpamenus: 10.05.2018.

5. MopnenbHoe HccnenoBaHUE CUTHAJIBHO-KOMOBBIX KOHCTPYKUUH HUQPPOBOW pPaaUOCBA3U Ha
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ocaoBe BPSK u QPSK mopymsiuumii: YueGHO-MeToquueckoe mocodue mo 1adbopaTopHO U CaMOCTOSTEINb -
HOI paboTe u nmpakTrdeckuM 3aHsaTusM / Komorpusos B. A., Tok6aeBa A. A. - 2017. 42 c. [DneKTpOHHBIH
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/6999, nara o6pamenus: 10.05.2018.

6. CamocrosTenbHas padoTa CTyJeHTa NPU U3yYCHUN AUCIUTUINH MaTeMaTHIECKO-€CTECTBEHHO-
Hay4HOTO, 00IIenpo(dhecCHOHATBHOTO (IPO(HECCHOHATBHOTO), CIICIIMATBHOTO IIUKIIOB: Y4eOHO-MeToqHYe -
cKoe mmocobue o camocTosaTensHO# padote / Konorpusor B. A., Menuxos C. B. - 2012. 9 ¢. [DnekTpoH-
HBII pecypc] - Pexum nocrtyna: https://edu.tusur.ru/publications/1845, nara oopamenus: 10.05.2018.

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENILHON M ayAUTOPHON pabOThl 00ydaroIuXcs
W3 YHUCla JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUATHUS HHPOPMAITIH.

JLJist M1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJ1st NI ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpodeccuonaibHbie 6a3bl JAHHBIX U HHGOPMAIIMOHHBIE CTIPABOYHBbIE CHCTEMbI

1. eLIBRARY.RU Kpynueiimuii poccuiickuii nH($popMalMoHHbIM nopTan B 00JacTH HayKH, TeX-
HOJIOTUH, METUIIMHBI U 00pa3oBaHus. www.elibrary.ru

2. JlocTym cBOOOAHBIM

13. MaTtepuaibHO-TEXHMYECKOE 0O0ecneyeHre JTUCHUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUITIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHne JJIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MPOMEXKYTOYHOU aTTECTAI[UU HCIIONIL3YEeTCs yueOHas ayTUTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opyIoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYNBAIOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TeXHUYECKOE U IPOrPaMMHoOe odecrnedyeHue 1Jisl JIadoOpaTOpHbIX padoT

Crienmanu3upoBaHHas yueOHast ayIuTOPHUs

yueOHasi ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHATUH JTa0OpaTOpPHOTrO TUMA, y4cOHAas ayauTOpus IS MPOBEACHUS 3aHITHH CEMHHAPCKOTO
THUIIA, IOMEIIEHUE AJIs1 KypCOBOTO MPOEKTUPOBAHUS (BBIMIOJIHEHUS KYPCOBBIX padoT)

634034, Tomckas ob6macts, T. Tomck, Bepmmnuna ynuua, a. 47, 427 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- Jlocka MarHuTO-MapKepHasi;

- Kommnsrorep;

- Ilma3smeHHas maHenb;

- Cepgep (2 mt.);

- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecrieueHue:

— Microsoft Windows XP
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— Scilab

13.1.3. MarepuajbHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue J1JIs CAMOCTOATEIbHOI padoThI
Jiist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacts, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHasi MeOelb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «VHTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIMHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHHe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0pPOBbS U MHBAIHMJAMU
OCYILIECTBIIIETCS C UCIIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 0OYyUYaAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpUeMa/mepena-
yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (OopMax, MOOMIIbHOI cHUCTEMBI TPENoJaBaHus sl 00ydaronuxcs
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM cHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/l0oBaHa KOMITBIOTEPHON TEXHHKOM, ayIMOTEXHHKOH, BUIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEIUMNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYyUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETyCMOTPEHO HCIIOJIb30BaHUE B
JEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha dKpaHe) IpHU MOMOIIM BUAECOYBEINIUTENEN A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ 00YYaIOUIMMHCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJb-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOMCTBA BBOAA MH(OPMAIIMU U IpyrHe TEXHUUECKHE CPe/ICTBa IprueMa/mepe-
Jau yuyeOHOM MHpOpMaI B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOYUeHUs JUIs JItoJel ¢ UHBa-
JHUJTHOCTBIO.

14. OIIGHO‘IHI)IC MaTepuaJabl H METOAUYECCKUE PCKOMEHAAIUHA 110 OPraHu3aiuu U3y4cHUus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOAMYECKUE PEKOMEH AU
Jnis onleHKH cTerneHn c(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHMS 3aKPEIUICHHBIX 3a JUCLUTUIMHON
KOMIIETCHITUI MCTIONB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBIe 3aaHUA
1. st ynydiieHust CTaTUCTUYECKUX CBOMCTB MEepPeIaBaeMOr0 CUTHAJIA UCTIONB3YIOT:
1 ckpeMOIUpOBaHUE;
2 MOJYJISIITHIO;
3 KOIUPOBAHUE;
4 HOPMHPOBKY.
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2. BeipaBHUBaHuE BeposTHOCTEH nosBieHus 0 1 1 crmocoOCTBYeT MOBBIILICHUIO:
1 ckopoctu nepenayu;

2 yCTOMYMBOCTH CUHXPOHU3ALINH;

3 criekTpanbHON 3 (HEKTUBHOCTH;

4 sHepreTn4eckoi 3PPEeKTUBHOCTH.

3. Jlnst mepeHoca coOOIIEHHI B CHCTEMax CBSI3U HCIIONb3YIOT:
1 xomupoBaHue;

2 HOPMUPOBKY;

3 MOIYJISILIMIO;

4 ckpemOIMpOBaHUE.

4. 1nst u3BnedeHus nHGOpMAITUU U3 IPUHSATOTO CUTHAJIA UCTIONB3YIOT:
1 ¢unprparmutio;

2 HOPMHUPOBKY;

3 ckpeMOIMpoBaHUE;

4 neMoyIsIIHIO.

5. J1st cHKeHUsT MeXCUMBONIbHOU MHTepdeperunn (MSI) ncnonb3ytor:
1 sKxBanait3epsl;

2 MOAYJSTOPBL;

3 1eMOYJISATOBI;

4 nxoaepsl.

6. Jlnst cHIDKEHUST YPOBHS OMIMOOK UCTIONB3YIOT:
1 monynsnmio;

2 KOAUPOBAHUE;

3 IeKOIUPOBAHUE;

4. ckpeMOnupoBaHHE.

7. 111 Ipeo0JICHNs BIUSHUSA MHOTOJIy4€BOCTH UCIIOIB3YIOT:
1 cyxeHue cnekrpa;

2 yBEIMUYEHHUE CKOPOCTH IEpeayl;

3 pacuMpeHue CeKTpa;

4 HOPMUPOBKY.

8. OOHapyx)eHHe OIMMOOK MepeIayn MPOUCXOTUT B MPOIIECCE:
1 nemonynsanmu;

2 KOIMpPOBaHUS;

3 MOIYJISILINY;

4 nexoAupOBaHUA.

9. B npouiecce nekoaupoBaHusi oopasyeTcs:
1 cungpowm;

2 nuk-¢axTop;

3 denunr;

4 cnsur Jlomepa.

10. Cunnpom 3t0:

| mpu3HaK HETMHEWMHBIX UCKAKEHU;

2 pe3ynbTaT BBIOJHEHUS IPOBEPOYHBIX COOTHOIICHUIA;
3 ypOoBEHb ONIHOOK;

4 creneHb KOppesALuY.
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11. Cpenu poyero cootHomeHue curHan/mym (SNR) onpenensercs:
1 ckpemOIUpOBaHKEM;

2 KOIIMPOBaHUEM;

3 dunpTpanueit;

4 >KBaJIali3MPOBAHUEM.

12. Dddexr Homiena ecTh pe3ynbTar:

1 ¢enunra xanana;

2 MHOTOJIy4€BOCTH;

3 mudpaknuu;

41 OTHOCHUTENIBHOIN CKOPOCTHU TepelaTYMKa U IPUEMHHKA.

13. Tlpu pourx paBHBIX YCIOBUSAX HAauOOJIEe CIIEKTPAITbHO-3(PPEKTUBHON MO ISIIIEH SIBIISETCS:
1 QAM;

2 PCM;

3 PSKS$

4 FSK.

14. IIpu mpounx paBHBIX YCIOBUAX XY/IICH TOMEXOYCTOMYMBOCTHIO 00JIaAaeT MOAKIISAIMS:
1 FSK;

2 QAM;

3 PCM;

4 PSK/

15. Coornomenue cunnan/mym SNR) usmepsiercs:
1 Ha BXOJIe MpUEMHHKA JI0 TIOJIOCOBOTO (DUITBTPa;

2 Ha BXOZIe MPUEMHHKA MTOCIIE TI0JIOCOBOTO (UIBTPA;
3 nocine ®HY nemoaysnsropa.

16. OtHocutenpHas (muddepennuan) PSK momynsaius mo3Bosser:
1 COKpaTUTh MOJOCY MPOITYCKaH;

2 TOBBICUTH CKOPOCTh MEpEIauH;

3 CHU3HUTH MOIIHOCTD;

4 WCKITIOUUTH PEKUM «00OPATHOTO XO/a.

17. OcHOBHBIM (haKTOPOM OTIPEIEIISIONTIAM BEPOSITHOCTh OUTOBOM OLITHOKH:
1 MEXKOZIOBOE PaCCTOSHUE;

2 nnuHa HHOOPMAIIMOHHOTO OJIOKA;

3 mIHA KOAOBOTIO CIIOBA;

4 CKOpOCTh KOIIMPOBAHHSI.

18. CHIKEHHUIO BEPOSATHOCTH OMTOBOM OIIMOKA CIIOCOOCTBYET:
1 cHwKkeHHe ynciaa OUT YETHOCTH;

2 yBeNMYeHHUE Yuciia OUT YETHOCTH,

3 yBenuueHue ynciaa nHPOPMALMOHHBIX OUT;

4 yMeHbIIIeHHEe yucaa HHPOPMAITMOHHBIX OUT.

19. OcHogoii Texunonorun OFDM sBnsercs:
1 KOppenALNOHHBIN IPUEMHUK;

2 MPUEMHHK TIPSIMOTO MPe0Opa30BaHMS;

3 6vicTpoe nmpeodpazosanue Dypre (FFT);
4 BCIoNIb30BaHKE MUJIOT CUTHAJIOB.

20. OcuoBoii Texgosoruu CDMA aBnsgercs:
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1 dunprparus;

2 MOIYJIALMS;

3 KOIUPOBAHUE;

4 xoppensaroHHass 00paboTKa MPUHATOM IMOCIEA0BATEILHOCTH.

21. HauGomnee cymecTBeHHBIM HeocTaTkoM TexHojorun OFDM sinsieTcs:
1 Hanuuue nuk-Qaxropa;

2 UCHOJIb30BaHNE MUI0T-CUTHAJIOB;

3 Hanmu4ue 3aUUTHBIX HHTEPBAJIOB;

4 ncronp3oBanue FFT.

22. I3MepeHue U BeIpaBHUBaHUE KaHaja B TexHonoruu OFDM peanu3syeTcs Ha OCHOBE:
| 3aUTHBIX UHTEPBAJIOB;

2 MMJIOT-CUTHAJIOB;

3 muKIMYecKoro npedukca;

4 ALIT u HAIL

14.1.2. TembI 1a00paTOpHBIX padoT
Cpena QpyHKIIMOHAJILHOTO MOAEIMPOBAHUS CUCTEMBI /ISl MHKEHEPHBIX M HAYYHBIX PacueTOB.
Hccnenoanue GyHKIIMOHAIBLHOW MOJIENIM MOJIEMa Ha OCHOBE aHAJIOTOBOM (pa30BOM MOJTYJISILIUH.
HccnenoBanue GyHKIMOHATIBHON MOJIENIM MOJIEMA HA OCHOBE aHAJIOrOBOW YaCTOTHON MOYJISLIUU.
UccnenoBanne GpynknuonanbHoi moaenu mojaema BFSK.
HUccnenoBanue ¢pyHkunonaiabHol Mmozenu mogema BPSK.
UccnenoBanne GpynknuonanbHoi moaenu mojaema QPSK.
UccnenoBanue ¢pyHkunoHnanbHoi monenu moaema Pi/4 PSK
HccnenoBanne PyHKIIMOHATIBHON MOJIETH aJIreOpaniecKoro OJIOYHOTO KOJEKa.
HccnenoBanue GyHKIMOHATBHON MOJIENN IIUKJINYECKOTO OJIOYHOTO KOZEKA.

14.1.3. 3auér
1. Lenu 1 3aauu MaTeMaTHYECKOTO MOJICIIMPOBAHMS YCTPOHCTBA CBSI3H.

2. IloHsiTHE CBSI3HOIO MOJIEMaA.

3. OCHOBHBIE YaCTU MOJEIN MOAEMA.
4. CocTaB MOJIE/IM TIEpeAarolie 4acTu.
5. Mozenbs UICTOYHMKA CUTHAJIOB.

6. Mogens BPSK monynsitopa.

7. Mogens QPSK mMopgymnsitopa.

8. Haznauenue ¢a3oBoro kouepa.

9. Mogenu monynsaropoB 8-PSK u 16 PSK.
10. Monens BFSK Moxaymnsitopa.

11. PaznoBugnoctu FSK monynaropos.
12. Mogens I'YHa.

13. Mogenb 4- FSK Mopgynsitopa.

14. Monens Pi/4 QPSK Momynsaropa.
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15.

16.

17

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Monens MSK moaynstopa uepe3 QPSK.

Monens MSK monynstopa uepe3 FSK.

. [loHsiTHE OPTOTOHATILHOCTH HECYILUX.

Monens QAM MopynsiTopa.

[TonsiTue criekTpaabHOM 3PHEKTUBHOCTH MOIYIISITOPA.

[TonsiTue sHEpreTHYecKoi 3PHEeKTUBHOCTH MOIYIISITOPA.

[Tonsitue SNR 1 ero HOpMUpOBaHHE K OUTY.

[ToHaTHE TOMEXOYCTOMYHUBOCTH.

3aBucuMOCTh OMTOBOM ommOku oT SNR.

CBs13p OUTOBOI U CUMBOJIBHOM OIINOOK.

Otnmrune rpadukos omuook PSK n FSK.

3aBucumocts Pb ot W/R.

[Ipocreiiiias Mozeb KaHajaa paclpoOCTPAHECHHUS.

Mozens MHOTOTYy4eBOrO KaHajla paclpOCTPaHEHUs ¢ GeUHIOM.
Mozens MHOTOTY4eBOTO KaHaja ¢ 3aJ1ep>KKaMU.

Monens kaHana pacrpoctpadeHus ¢ agdexrom Jlommepa.
Kananbnast punbrparius, 0COOEHHOCTH HACTPOUKH.

OcHOBHbIE IPUHIUIIBI JEMOIYIIALUN CUTHAJIOB.

[Ipsimoe mpeoOpa3oBanue, Kak OCHOBHOM MpUHITUT AemMoayssiiuu PSK curnamnos.
Hemonymsuust FSK curnana Ha ocHOBE IIpsSIMOTO TIPeoOpa3oBaHUsI.
PaznoctHbie mpoaykThl npu nemonyssinuu FSK curnana.
Ocob6ennoctu nemoayisinun MPSK curnanos.

Ocob6ennoctu nemonyrsinu QAM CUTHAIIOB.

Haznauenne ®HY nemomynsatopa, 0COOEHHOCTH HACTPOUKHU.
@OyHKIMOHAIbHASI MOJIETh U3MEPUTESI MOIIIHOCTH CUTHAJIOB U IITYMOB.
Mecto n3mepenus SNR.

Meroanka u3mMepeHus MOMEX0YCTOMYMBOCTH.
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42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

38.

59

60.

61.

62

63.

64.

65

66.

67.

68.

Monens pereneparopa popmsl PSK curnana.

Mopnenb cxembl npuHATHS perieHui npu FSK nemonymnsimu.
Monenb neTekTopa OumooK.

3a7a4u MOMEXOYCTOMYMBOTO KOIUPOBAHMUSL.

Pa3HOBHIHOCTH KaHAJIBHBIX KOOB.

OcHOBHbBIE TOHATHS TOMEXOYCTOWYMBOTO KOJUPOBAHUSI.
bnounsle anrebpandeckue Koabl U MOHITHSI CHHIPOMA.
BBenenue n30bITOYHOCTH M U3MEHEHHE CKOPOCTH TMEepeIadu.
Monens uMUTaTOpa OMTHOOK.

CocTtaB GyHKITMOHATHHOW MOJENIN anreOpandecKoro KoaeKa.
OyHKIIMOHATBHAS MOJICTH AITe0pandecKoro OJIOYHOTO KOJEpa.
@OyHKIMOHAIbHAsI MOJIENh allre0panyecKoro IeKozepa.
[TpoBepouHbIE COOTHOIICHHUS, TPOBEPOYHASI MATPHILIA U IOHATHE CUHAPOMA.
@OyHKIMOHANIbHAsI MOJIEIh OJI0YHOTO JIeKOepa.

CooTBeTcTBHE CUHAPOMY BEKTOpa OUIMOOK U MX UCIPABIICHUE.
@OyHKIMOHANIbHASI MOZIEJb UCTIPABJICHUS OIHUOOK OJI0YHOTO KOJa.

HI/IKHI/I‘ICCKI/IG OJIOYHEBIE KOAbl, OCHOBHBIC ITOHATHAI.

. CocTaB (hyHKIIMOHATIBLHON MOJIENH IIUKINYECKOTO KO/IeKa.

CucremMaTHYECKHE U HECUCTEMaTUUECKIE OUKINYCCKUE KOOBI.

MOI[CJ'II) CUCTEMATHYCCKOr'o MUKINYECCKOro Koacpa.

. Moness cucTeMaTHIeCKOro IUKINYECKOTo JICKoAepa.

Mogenb HECUCTEMATHIECKOTO IIUKJIMYECKOTO Koziepa.

Moenb HECUCTEMATHIECKOTO ITUKIMYECKOTO JCKOepa.

. [Ipunnun oO6pa3oBanusi OUTOB YETHOCTH B CUCTEMATHUYECKOM ITUKIMYECKOM KOzepe.

Oco0eHHOCTh 06pa3013aH1/1;{ KOIOBBIX CUMBOJIOB B HECUCTEMATHYCCKOM HUKIIMYECKOM KOACPE.
HonyquHe CUHAPOMA B CUCTEMATHYCCKOM HUKIINYCCKOM JCKOACPE.

Heob6xoaumoe moBTOPHOTO AEKOAMPOBAHUS HECUCTEMATHUECKOTO KOJIA.
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69. Unes cBépTouHOTrO KOMMpPOBaHUSI. OCHOBHBIE MOHSTHA.

70. ITepexoapl MEXIY COCTOSIHUSIMA M OTBETBJICHUSMU CHMBOJIOB.

71. IloHsTHe pemeTyaTon quarpaMMsbl JJIs CBEPTOYHOTO KOJUPOBAHUA.
72. Metpuka myTel u AeKoaupoBanus o ButepOwu.

73. [IpuHIIMTT Ma)KOPUTAPHOTO ACKOIUPOBAHHUS.

74. [lonydyeHre mpOBEPOUYHBIX COOTHOIIECHHUH.

75. CTpyKTypa MaKOpUTapHOTO AEKOEPa.

14.2. TpeOoBaHus K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HUHBAIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C napyueHusmMu
ciyxa

C nmapymenussimu | CobecesioBaHHe 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMH 110 OLEHOYHBIM MATEepPHaIaM JIsl JIUL € OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMATPHUBACTCS JI0-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- IIPEJOCTABIICHUE 3a/1aHUsl C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jluam ¢ OrpaHMYeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
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Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpeIyCcMaTpUBAET MpeAocTaBiIeHue nHpopmManuu B Gopmax, aJanTH -
POBaHHBIX K OTPAHUYCHUSM X 370POBBS i BOCTIPUATHS HHPOPMAIINH:

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpy HEOOXOMUMOCTH /IS JIUI] C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJIUIOB TIPOIIE-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOUTHCS B HECKOIBKO ATAIOB.
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