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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ba3zoBas TeopeTuueckas HOArOTOBKA O METOAAM MOJECINPOBAHHUSL.
2. OcBOEHHE METO/I0B MATEMaTHYECKOT0 U MMUTAIIMOHHOTO MOAEITUPOBAHHUS.
3. OcBoeHuE COBPEMEHHBIX MHCTPYMEHTOB MOJIEIIUPOBAHMUS.

1.2. 3agauy AUCHUILIUHBI

1. OcBoeHue METOJOIOTHYECKIX OCHOB MOJIETTUPOBAHUS U PUHIIUIIOB CHCTEMHOTO MOAX0/1a.
2. TlosyyeHrue yCTOMYMBBIX HaBBIKOB MPAKTHYECKOW pabOTHI MO MOACITMPOBAHUS OECIIPOBOIHBIX
CHUCTEM CBSI3H.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Nunexc qucuumiunsl: 51.B.07.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3yueHus: NUCIUIIIMHBI HalpaBieH Ha (popMHUpOBaHUE CIEAYIOUIUX KOMIETECHIUN B

cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-4. Cnocoben
paszpabaThIBaTh U
MIPUMEHSATH
CIICLIUATTU3UPOBAHHOE
MIPOrpaMMHO-
MaTeMaTHYECKOe
obecneyeHue il
MIPOBEICHUS
HUCCIIEIOBAHUN U
pEIICHUS MHKCHEPHBIX
3a1a4

OIIK-4.1. 3naeT MeTOObI
pacdeTa, MPOCKTUPOBAHUS,
KOHCTPYUPOBAHUS U
MOJICpHU3AIMU 00BEKTOB
npodeccCuoHaIbHON
JEeITEIILHOCTH C
HCIIOJIL30BAHUEM CHUCTEM
aBTOMAaTHU3UPOBAHHOTO
MIPOCKTUPOBAHUS

3Haer MCTO/JbI pacdyeTa, IIPOCKTUPOBAHNA,
KOHCTPYUPOBAHUA U MOJACPHU3AINN 00BEKTOB
HpO(l)CCCI/IOHaHLHOI;'I ACATCIIBHOCTH C
HCIIO0JBb30BaHHUECM CUCTEM
ABTOMATHU3UPOBAHHOI'O ITPOCKTHUPOBAHUA

OIIK-4.2. YMmeeT BBIOHpAThH
HaKeThl PUKIIATHBIX
IpOrpaMM JUJIsl pEIICHHs
3a/1a4 MpoQecCHOHATBHON

YMmeet BbIOMPATh MAKEeThl MPUKIATHBIX
[IpOrpaMM Ul PELICHUs 3a1a4
poecCHOHABLHOM IeATETPHOCTH

JeSITeTbHOCTH

OIIK-4.3. Braneer Biageer sA35IKOM IPOrpaMMHUPOBAHUS
COBPEMEHHBIMU Matlab/Octave ais MoeIupoBaHuUs
POTPaMMHBIMHU CPEJICTBAMHU | yCTPOKUCTB U cucteM cBsi3u. Brnageer CAIIP
MO/JICJINPOBAHMUS, SystemVue 1151 MOIeTMPOBAHUS YCTPOICTB U

MMPOCKTUPOBAHHUA U
KOHCTPYHPOBaHUS OOHEKTOB
npodecCuoHAIbHON
JIESITCIIBHOCTH

CHCTEM CBA3U

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TKP-3. Cnocoben [TKP-3.1. 3naer meTozb! 3HaeT MeToIbl pa3paboTKu (P PEKTHUBHBIX

pa3palaTeiBaTh U pa3paboTku AP PEKTUBHBIX QJITOPUTMOB PEIICHUS HAy4HO-

obecrnieunBaTh AJITOPUTMOB PEIICHUS UCCJIEIOBATENbCKUX 3aau.

MIPOTrpaMMHYIO HAy4YHO-UCCIIEA0BATEIIbCKUX

peanzaluio 3azad.

s} pexTrBHBIX [IKP-3.2. YmeeT npuMeHATh | YMeEET NIPUMEHSATh AITOPUTMBI PEILIEHUS
aJI'OPUTMOB pELICHUA aITOPUTMBI PEIICHUS HCCIIEA0BATEIBLCKUX 3a/1a4 C UCITOJIb30BaHUEM
cpopMyTHpOBaHHBIX HCCIIEIOBATENIBCKUX 3374 C  |COBPEMEHHBIX SI3bIKOB IIPOTPAMMUPOBAHHUS.

3aaa4 C UCIIOJIb30BAHHUEM | (CIIOJIB30BAHUEM
COBPEMCHHBIX S3bIKOB | COBPEMEHHBIX S3bIKOB

HpOTrpaMMHUpPOBaHUA IIPOrPaMMUPOBAHMS.
[TKP-3.3. Bnaneer HaBbikamu |BnazneeT HaBbIkaMu pa3paOOTKU CTPATETHH U
pa3pabOTKU CTpaTETuH U METOZOJIOTUH UCCIIENOBAHUS
METOJOJIOTUN UCCIEAOBAHUSA | PAAUOTEXHUYECKUX YCTPONCTB U CUCTEM.
PaguOTEXHUYECKUX

YCTPOICTB U CUCTEM.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 5 3a4eTHRIX equHUIl, 180 akageMHuecKux 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

Beero  |CemecTpsl
4acoB 1 cemectp

Bunbl yueOHO nesTeNbHOCTH

KonTakTHas aynuropHasi padoTa o0y4aroumuxcs ¢ npenojaaBarejieM, BCero 52 52
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHSA 18 18
JlaGopaTopHblie 3aHATHS 16 16
CamocrosiTeibHas padoTa 00y4alOMIUXCsH, B T.4. KOHTAKTHasI 92 92
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[ToaroroBka K TECTUPOBAHUIO 48 48
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 44 44
IHoaroroBka u caavya 3K3aMeHa 36 36
OO0mas TpyA0eMKOCTh (B 4acax) 180 180
Oo0wmast TpynoeMKkocTh (B 3.€.) 5 5

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eITeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pas3jenaMm (TeMaMm) W BUJaM y4eOHOU JesTeTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6mmma 5.1 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

Jlek. Cawm. Bcero
[Tpak. | JIa6. dopmupyembie
Ha3Banus pa3nesnoB (TeM) TUCIUTUINHBI | 3aH., pab., | gacos (6e3
3aH., 4 | pal. KOMIETEHIINH
q q 9K3aMEHa)
1 cemecTp
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1 CoBpemeHHOE cocTosiHuE podaemsl |4 - - 8 12 OIIK-4, [IKP-3
MOJCIIUPOBAHUS
TEJICKOMMYHHUKAIIMOHHBIX CeTeH 1
CHUCTEM.
2 [TpuHUMIBI CHCTEMHOIO MOIX0/a B 2 - - 8 10 OIIK-4, ITIKP-3
MOJIETTUPOBAHUH.
3 [lakeTsl ¥ NPUKJIAAHbIE IPOTPAMMBL |2 - - 8 10 OIIK-4, I[IKP-3
MOJICTTUPOBAHUS CUCTEM CBSI3U.
4 MonenupoBaHHe KaHaja CBS3U 4 18 8 30 60 OIIK-4, I1KP-3
OFDM.
5 MoaenupoBaHue KaHaia nepeaadm. 4 - 8 30 42 OIIK-4, ITIKP-3
6 Marematuueckast MOJI€Ib KaHaIa 2 - - 8 10 OIIK-4, ITIKP-3
TOYKA-TOYKA

Hroro 3a cemectp |18 18 16 92 144

Utoro |18 18 16 |92 144

5.2. Conep:xanue pa3uesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0iwHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3eaoB (TeM) TUCIUTUINHBI (B T.U. IO JCKIIHSIM)
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HasBanus paznenos (Tem) Coneprkanue pa3iesioB (Tem) Tpynoemxocts dopMupyemsbie
JUCIUILTAHBI JUCIUIUIAHBI (B T.4. O JIEKIHUIM) (7eKUMOHHEIE KOMIIETEHIIUH
3aHATHSA), U
1 cemecTp
1 CoBpemMeHHOE COCTOSTHUE [Ipeamer u 3agaun Kypcea. 4 OIIK-4, I[IKP-3
npo0OsieMbl MofenupoBanust | COBPEMEHHOE COCTOSIHHE U
TEJIEKOMMYHHUKAITMOHHBIX MEPCIICKTUBBI PA3BUTHSI METOJIOB H
ceTel U CUCTEM. TEXHOJIOTHI MOJIETTUPOBAHUS
YCTPOMCTB U CUCTEM CBSI3H.
OCHOBHBIE TPUHIIHIIBI TOCTPOCHUS
MOJEJIEH TeJIEKOMMYHHUKAIUOHHBIX
CHUCTEM.
Htoro 4
2 IIpuHIMIBI CHCTEMHOTO Bunel monenupoBanus; CUCTEMHBIN 2 OIIK-4, ITIKP-3
MOJIX0/JIa B MOJICIMPOBAHHUH.  |TIOJXOJ B MOJEIUPOBAHUH,
CYIITHOCTh MSTKOTO H KECTKOTO
CUCTEMHOT'0 TIOJIX0/1a.
dopmanuzanus U anropuTMHU3aLUs
MPOLIECCOB (PYHKIIMOHUPOBAHUS
YCTPOMCTB U CUCTEM;
Hroro 2
3 IlakeTsl U MpUKIATHBIE [IporpammHbIe cpeabl i 2 OIIK-4, ITKP-3
IIPOrpaMMbl MOJIEIMPOBAHUS |CUCTEMHOI0 MoJienupoBanus Matlab,
CHUCTEM CBSI3H. Octave u SystemVue.
Hroro 2
4 MonenupoBaHHe KaHaja OcCHOBHBIE KOMITIOHEHTBI MOJIEJIH 4 OIIK-4, I[IKP-3
cesi3u OFDM. kanana cBsizu OFDM.
dopmuposanue u 06padorka OFDM
CUTHAJIA.
Htoro 4
4




HepeIavH.

5 MopenupoBaHue KaHajia

MoaenupoBaHue NOMEX B TUHUU 4
nepeaadd. Mozaes MHOTOJIy4€eBbIX
KaHaJoB nepenaun. Moaenp
aJJIMTUBHBIX TIOMEX (1IyMa).

OITK-4, TTKP-3

Hroro 4
6 MaremaTtuueckast MOJIENb MatemMmatudeckast MOAeJIb KaHajla 2 OIIK-4, ITIKP-3
KaHaja TOYKa-TOYKa Touka-Touka no lllenHony.
[IpomyckHasi CHOCOOHOCTH KaHaIa.
CnexrpanbHas 3pHEKTUBHOCTb.
Hroro 2
Hroro 3a cemectp 18
Hroro 18
5.3. IlpakT4yeckue 3aHATUSA (CEMUHAPHI)
HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYCCKUX 3aHITHIA (CEMUHAPOB)
HasBanwus paznenos HaumeHnoBaHMe MpakTHYECKUX dopmupyemble
(Tem) AMCUIMITITUHBI 3aHSTHI (CEMHUHAPOB) Tpynoemxocts, KOMITETEHIINHI
1 cemecTp
4 MopenupoBaHrue |3HAKOBOE KOJAUPOBAHUE 2 OIIK-4, TIKP-3
KaHaja CBs3H [TomexoycTONYMBOE KOAUPOBAHHUE. 2 OIIK-4, IIKP-3
OFDM. [Tepemexenue. 2 OIIK-4, TTIKP-3
KBanparypHnas moayisuus. 2 OIIK-4, ITKP-3
®opmupoBanne OFDM cumBona. 2 OIIK-4, I[IKP-3
MoaenupoBaHue KaHajla 2 OIIK-4, TIKP-3
pacrpocTpaHeHuUs.
OFDM-gemoaynsuus 1 4 OIIK-4, ITKP-3
JKBaJIali3UpPOBAHHUE.
OneHka KayecTBa IpueMa CUrHaia. 2 OIIK-4, TIKP-3
Pacuet BeposITHOCTH OUTOBBIX
OIINOOK.
Hroro 18
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HaunmenoBanue nabopaTopHbIX paboT rpuBeeHo B Tadnure 5.4.
Tabnuia 5.4 — HaumeHoBanue 1a00paTOpHBIX padboT
HasBanwus paznenos (tem) | HaunmeHnoBanue 1abopaTopHbIX TpyI0eMKOCTS, 1 dopmupyembie
JUCIUTTAHBI pabot KOMIIETEHIINH
1 cemecTp
4 MonenupoBanue kaHana |OcHOBBI SystemVue 4 OIIK-4, IIKP-3
cesasu OFDM. Peanuzanusa xa"aia CBs3U 4 OIIK-4, ITIKP-3
OFDM B SystemVue
Hroro 8
5
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5 MogaenupoBanue kanana |Peanuzanusi cBEpTOYHOIO 4 OIIK-4, I1KP-3
nepeIaym. KoaupoBaHus B SystemVue.
Peanmuzanms QAM mopynaropa B 4 OIIK-4, ITIKP-3
SystemVue
Htoro 8
Uroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHast padoTa

Buaer caMocTosITENbHOM pabOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABICHBI B

tabnuue 5.6.
Tabmura 5.6 — Buabl caMoCTOSITeNIbHOM pabOThI, TPYA0EMKOCTh B (pOpMHpyEeMble KOMICTCHIIHN
Haspanwust paznenos (Tem) Brer . | Tpynoemkoctsb, | @opMupyemsie ®opmbl
JUCITUTUTAHBI CaMOCTOATEILHON q KOMIIETEHIIUHT KOHTPOJIA
paboThI
1 cemecTp
1 CoBpemennoe coctosinue |IloaroroBka k 8 OIIK-4, ITIKP-3 | TectupoBanue
po0OJIeMbl MOJICIUPOBAHUS | TECTHPOBAHUIO
TEJIeKOMMYHUKAIIMOHHBIX
CeTe U CUCTEM. Hroro 8
2 IIpuHIMIBI CUCTEMHOTO IloaroroBka k 8 OIIK-4, ITIKP-3 | TectupoBanue
MOAX0/Aa B MOJICTUPOBAHUU. |TECTUPOBAHUIO
Hroro 8
3 IlakeTsl U pUKIATHBIE IToaroroBka x 8 OIIK-4, ITIKP-3 | TectupoBanue
IPOrpaMMbl MOJCIIMPOBAHUSA | TECTHPOBAHUIO
CHUCTEM CBSI3H. HUtoro 8
4 MonenupoBanue kanaina |[loaroroBka k 8 OIIK-4, IIKP-3 | TectupoBanue
cesizu OFDM. TECTUPOBAHUIO
[ToaroroBka k 22 OIIK-4, IIKP-3 | JlabopaTopHas
nabopaTopHOH pabora
paboTe, HanucaHue
oTyeTa
Hroro 30
5 MognenupoBanue kanaina |IlogroroBka k 8 OIIK-4, ITIKP-3 | TectupoBanue
nepeIayn. TECTUPOBAHUIO
[ToaroroBka k 22 OIIK-4, ITIKP-3 | JlaboparopHas
nabopaTopHOH pabora
paboTe, HanucaHue
oTyeTa
Hroro 30
6 Maremarudeckast monenb |lloaroroBka k 8 OIIK-4, IIKP-3 | TectupoBanue
KaHaJla TOYKa-TOYKa TECTUPOBAHUIO
Hroro 8
Hroro 3a cemectp 92
IloaroroBka u caada 36 DK3aMeH
HK3aMeHa
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Uroro| 128

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHH AUCHHUILIMHBI,
U BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTaBIICHO B Tabymiie 5.7.
Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunpsl yueOHOM AedTenbHOCTH
dopmupyemblie
JIek. [Tpaxk. JIab. Cam. @®OopMBI KOHTPOJIS
KOMIIETEHIIH
3aH. 3aH. pao. pao.
OIIK-4 + + + + JlaGopaTopHnas pabora,
TectupoBanue, Jk3aMeH
[TKP-3 + + + + Jlaboparopnas paboTa,
TectupoBanue, Jk3aMeH

6. PeiiTuHroBasi cucreMa JJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbeHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6.1.
Tabmuia 6.1 — banapHbIE OLIEHKH

. . | MakcumanbHbIN Oaut
MaxkcumanbHbII MaxkcumanbHbIN
3a IEPUOA MEKITY Bcero 3a
@DopMBbI KOHTPOJIS 6amr Ha 1-y10 KT ¢ Oas 3a mepuon
2KT u Ha xoHen CEMECTp
Hauana cemectpa | mexnay KT u 2KT
cemecTpa
1 cemecTp
JlaGopatopHas pabota 10 10 10 30
TectupoBaHue 10 15 15 40
DK3aMeH 30
HToro MakcumyM 3a 20 25 25 100
nepuos
Hapacratomum utorom 20 45 70 100
6.2. IlepecueTt 0a/110B B OLIEHKH 32 TEKYIIHH KOHTPOJIb
[TepecueT 6annoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Ta6muia 6.2 — Ilepecder 6asIoB B OIEHKH 32 TEKYIIHI KOHTPOJIb
Bayer Ha 1aTy TEKyIero KOHTPOJIs Onenka
>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMMbI OaioB Ha naty TK 3
< 60% oT MakcUMalIbHOI cyMMBbI OaitoB Ha naty TK 2

6.3. [lepecuer cyMMBbI 02/1J1I0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6m/1ue

6.3.
Tabnuua 6.3 — [lepecyer cyMMBbI OaJUIOB B TPAIUITMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hrtoroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)

IK3aMeH

5 (oTnU4HO) (3a4TEHO) 90—-100 A (0TAM4HO)

4 (xopo1o) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. ludposas MmoOMIbHAS paiUOCBA3b: yueOHOE nocobue ans By3oB / B. A. TankuH. - 2-e u3n.,
nepepad. u pom. - M. : ['opsiuas nunus - Tenexkom, 2012. - 592 c. (nanuuue B 6ubiuoreke TYCYP - 40
9K3.).

2. Bepmnnun, A. C. MonenupoBaHue 0€CIpOBOJIHBIX CUCTEM CBs3U : yueObHoe nocodue / A. C.
Bepmuaun. — Mocksa : TYCVYP, 2014. — 231 c. — Tekcrt : 25eKTpoHHBIN // JIaHb : 3JIEKTPOHHO-
oubnuorteuynas cucrema. — URL: https://e.lanbook.com/book/110341 (nata o6pamenus: 31.03.2022). —
Pexxum nmoctyma: nyisi aBTOpHU3. MoOjb3oBaTelied. [DNeKTpoHHBIN pecypc]: — Pexum moctyma:
https://e.lanbook.com/book/110341.

7.2. lonoJTHUTEIbHAS JIUTEPpaTypa

1. Boskos, JI.LH. Cuctems! nndpoBoii panunocsi3su. ba3oBeie METOABI U XapaKTEPUCTHKH : YUeOHOe
nocobue ansg By3oB / JI. H. Bonkos, M. C. Hemuposckuii, FO. C. [llunakos. - M. : Dxorpenns, 2005. -
390 ¢ (manuuue B oubnuotrexe TYCVYP - 42 3k3.).

2. Bacunbes, K. K. MatemaTtnueckoe MoJieIupoBaHie CUCTEM CBs3U : yueOHoe nocodue / K. K.
BacunbeB. — 2-e u3a., nepepab. u gon. — YaesHosck : Yal'TY, 2010. — 170 c. — ISBN
978-5-9795-0650-0. — TexcT : 3neKTpoHHBINA // JlaHb : 3I€KTPOHHO-OMOIMOTEYHAsT cUCTEMa
[DnexTponHbIi pecypc]: — Pexxum npocrtyma: https://e.lanbook.com/book/165018.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTeIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. OCHOBBI TOCTPOEHHUSI CUCTEM OECIpPOBOJAHOrO MIMPOKOMOJIOCHOTO JocCTymna: YueOHOo-
METOMYECcKOe Tocodue aisa JabopaTtopHbsix padot / S. B. Kprokos, E. B. Poroxuukos, A. A. [lluGensryt
- 2015. 49 c. [DnexTponnslii pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/5107.

2. MaremMaTu4ecKkoe MOJCIUPOBAHHE PATUOTEXHUYECKUX YCTPOUCTB M CHCTEM: Y4eOHO-
METOJUYECKOe MOCcoOue K MPAKTUUECKUM 3aHATUSM M OPraHU3aLUU CaMOCTOSTENbHON paboThl / A. A.
I'ensuep, P. P. AGenoB - 2013. 21 c. [DaexrpoHHbli pecypc]: — Pexum pmocrtyma:
https://edu.tusur.ru/publications/2948.

3. MaremaTudeckoe MOJEIHPOBAHUE PATUOTEXHUUECKUX YCTPOUCTB U cUCcTeM: YueOHoe rmocodue
/" A. A. Tensumep - 2013. 99 c. [DnekTtpoHHBIH pecypc]: — Pexum npoctymna:
https://edu.tusur.ru/publications/2947.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKUEe MaTepUAIIbI ISl CAMOCTOSITEIILHON U ayIMTOPHOM PabOThl 00YYarOLIHXCS
U3 YHCIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB MPEIOCTABIAIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHHYCHHUSM HUX 3[0POBbSI U BOCHPUATHS HHOOpMALIUY.

JI1s JIMIL ¢ HApYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(eccuoHATIbHBbIE 0a3bI JAHHBIX
1 HH(POPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI
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1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00pallaThbCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunaJibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeieHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT IS Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbto. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCO0USI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

Yuebnas aynutopus "lludpoBas cBsa3p": yueOHass ayauTOpus IS MPOBEACHUS 3aHITHUI
JMEeKIUOHHOTO THUIMa, yueOHas ayauTOpHus IS MPOBEJACHUS 3aHITUNH MPAKTUUYECKOTro TUMa, ydeOHas
ayauTOpHUs JJs MPOBEACHUS 3aHATUN 1a00OpaTOpPHOTO TUMa, yueOHas ayauTOpus s IpOBEIECHUS
3aHSATUNA CEMUHAPCKOrO THIA, TOMEIICHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabort), moMeleHue Al MPOBEACHUS TPYNIOBBIX U HHANBUIYAIbHBIX KOHCYIbTAINH, TOMEIICHUE TS
MPOBEJICHUS TEKYIETr0 KOHTPOJS U MPOMEXYTOYHOM aTTecTaluu, MOMEIICHUE ISl CAaMOCTOSTEIbHOM
pabotsr; 634034, Tomckas o6macte, T. Tomck, Bepimauna ynuna, a. 47, 309 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- MarauTHO-MapKepHas JOCKa;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- Mathworks Matlab;

8.3. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT

VYuebnas ayautopus "LludpoBas cBia3p": ydeOHas ayquTOpHs JJIsI MPOBEACHUS 3aHATHH
JEKIMOHHOTO THUIA, yueOHast ayAuTOpHUs IUIsl IPOBEACHUS 3aHATUU MPAKTUYECKOTO THIA, ydeOHas
ayITUTOPHUS JUISl TIPOBEICHUS 3aHATUH J1abOpaTOPHOTO THIA, y4eOHass ayIUTOPHUS ISl IPOBEICHHS
3aHATHI CEMHHAPCKOTO THIIA, TOMEIICHHUE ISl KypCOBOTO MPOCKTHPOBAHHUS (BBITIOJHEHHUST KYPCOBBIX
paboT), mOMenIeH:e ISl MPOBEICHHUS TPYIIIIOBBIX U MHIUBUIAYAJIbHBIX KOHCYJIbTAINI, TOMEIICHHUE IS
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOU aTTECTAIMH, TOMEIICHHUE TSI CAaMOCTOSITEIIbHOM
pabotsr; 634034, Tomckast o6macth, T. Tomck, Bepmuanaa yimna, a. 47, 309 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- MarautHO-MapKepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecnieueHue:

- Keysight SystemVue;

8.4. MaTepuaibHO-TeXHNYECKOE M MMPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOM padoThI

Jlnst caMocTosATeNnbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
pacmoioKeHHbIE IO aJpecaM:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, . 40, 233 ayn.;

- 634045, Tomckas obnacth, T. ToMck, yi. KpacHoapwmeiickas, a. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacts, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUECHBI K ceTu «MHTepHeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyto cpeny TYCYPa.
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[lepeyeHb mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aloUUXCs C HHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepuabl, MpeCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3Ba?::;§;;ii;ﬁ (rem) q;giﬁgfggr;;e ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
1 CoBpemeHHOE cocTOsTHUE OIIK-4, [IKP-3  |TectupoBaHue IIpuMepHBIil IepeyeHb
po0JIeMbl MOAETHUPOBAHUS TECTOBBIX 3a/laHUN
TEJICKOMMYHHUKALIMOHHBIX CCTCH OK3aMeH [Iepeyenp sK3aMeHaMOHHBIX
U CUCTEM. BOIIPOCOB
2 ITpuHUMIIBI CUCTEMHOTO OIIK-4, IIKP-3 |TectupoBaHue [IpuMepHbIii TEpeUeHb
MOX0/a B MOJIETMPOBAHUH. TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
3 ITakeTsl ¥ IPUKIIaTHBIE OIIK-4, [IKP-3  |TectupoBaHue [IpumepHBIil nepeueHb
POrpaMMbl MOJIEIMPOBAHUS TECTOBBIX 3a/1IaHUM
CHUCTEM CBA3U. DK3ameH Ilepeuens sK3aMEHAITMOHHBIX
BOITPOCOB
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4 MopenupoBaHue KaHaja OIIK-4, [IKP-3  |JIaGopaTopHas Temb! m1abopaTopHBIX padoT
cesizu OFDM. pabota
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeuenpb sK3aMeHAIIMOHHBIX
BOIIPOCOB
5 MopnenupoBaHue KaHaia OIIK-4, [IKP-3  |JIaGopaTopHas Temb! mabopaTopHBIX padoT
nepeaayn. pabota
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3a/laHUM
DK3aMeH [lepeuyenpb sK3aMeHAIIMOHHBIX
BOIIPOCOB
6 Maremarnueckast MOJIEIb OIIK-4, [IKP-3  |TectupoBaHue [IpumepHBIil nepeueHb
KaHaJla TOYKa-TOYKa TECTOBBIX 3aJIaHUH
OK3aMeH [lepeuensb sK3aMeHaIIMOHHBIX
BOIIPOCOB

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX IMIAHUPYEMBIX PE3YyJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHHUS 1O

JUCIATIINHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHUSs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHHUH UITN HABBIKOB HIIN
CYMMBI 0aJioB 3HAHUA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01me, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YZOBIIETBOPUTENBHO) 69% ot CTPYKTYypHUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMAaJTbHOM 3HAHUSA CUCTEeMATHUYECKU | CUCTEMATHUECKOE
CYMMBI 0aJIOB OCYILIECTBIIIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoporio) ot 70% no c(hOpMUPOBAHHEIE, B LIEJIOM B II€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIICIIHOE, HO
MaKCHUMaJIbHOM OTJIeJIbHbIE coJieprKariye coJieprKaliue
CyMMBbI 0ajuioB | mpoOseMbl 3HaHUS OTJIeJIbHbIE OTJIe/IbHbIE
poOesbl yMEHUe poOebI
IPUMEHEHHE
HaBbIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCHEUIHOE U
MaKCUMaJbHOW | CHCTEMaTHYeCKHe yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aJioB 3HAHUA MpPUMEHEHHE
HABBIKOB

[IIxana KOMIUIEKCHOM OLIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIMI NMpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — lllkaia KOMIJIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUNA

Onenka ®opmyaupoBKa TpeOOBaHUM K CTENIEHU KOMIIETECHIIUH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBHUIX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
IIGfICTBPISIX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. KBagpatypHoe mpenctaBieHne y3KomojaocHoro curaana: 1) S(t) = i(t)cos(mt) —q(t)sin(mt), rae
1(t) u q(t) MenJIeHHO MEHSIOIINECs aMITUTY/Ibl, COOTBETCTBEHHO CUH(a3Hasl U KBaJpaTypHas 2)
S(t) = A(t)cos(wt), rme A(t) neiicTBUTENbHAS MEIJICHHO MEHSMasAcs aMmIuutyaa 3) S(t) =
1(t)cos(mwt) —q(t)sin(wt), rae i(t) u q(t) KOMIUIEKCHBIE MEIJICHHO MEHSIOIMHNECS aMIUTUTYIbI,
COOTBETCTBEHHO, cuH(pa3Has u kBajaparypHasa 4) S(t) = i(t)cos(mt) rae i(t) KoOMIIEeKCHas
MeJIEHHO MEHSIOIIAasACS aMIUTUTyAa

2. Onpenenenne OFDM cumBona: 1) Juckpetnsie orcuetsi OFDM cumBona sBIsIOTCS
PE3yJIbTaTOM BBINOJIHEHUSI 00paTHOIO TUCKpPETHOro npeodpazoBanus Dypbe, B KOIPPUIIUEHTHI
KOTOPOTo OTOOpaxeHbl CUMBOJIBI coobmieHus 2) Juckpernsie orcuetst OFDM cumBoma
SBIISIIOTCSI PE3yJbTAaTOM BBITIOJHEHUS MPAMOrO JHCKPETHOro npeoOpasoBanus Pypee 3)
Huckpernsie orcyersl OFDM cumBosa SBASIOTCS pe3yJbTaTOM BBIMOJHEHUS MPSIMOTO
THUCKpeTHOro mpeoOpazoBanusi Pypre,B KOIDPUIHEHTH KOTOPOTO OTOOPaKEHBI CHUMBOJIBI
cooOmenus 4) uckpernsie orcueTsl OFDM cuMBomia SBISIIOTCSI pe3yJIbTaTOM BBIMOJHEHHS
o0paTHOro AUCKpeTHOTo npeobpazoBanus Oypoe

3. MHO»XeCTBEHHOH J0CTYIl ¢ OPTOrOHAJIBHBIM YAaCTOTHBIM pa3/IeIEHUEM, YCIOBUS OTCYTCTBHS
MeXKaHanbHBIX moMmex: 1) Kaxapiii kanam BefeT nepejayy Ha MOJHECYIIUX B BBIACICHHOMN
M0JIOCE YacTOT, YCIOBUEM OTCYTCTBHUS MEKKaHAJIbHBIX MOMEX SIBISETCS OPTOrOHAJIBHOCTD
MOJHECYIINX B BBIJCICHHON cUCTeMe moJioce yacToT 2) Kaxkplii kaHaI BeJeT nepeaady Ha
MOJAHECYUIUX B BBIICIICHHOM MOJIOCE YacTOT, YCIOBUEM OTCYTCTBUSA MEXKAHAIbHBIX ITOMEX
SBIISIETCS. PYUTBTpays KAaHAJIBHBIX CUTHAJIOB 10 YactoTe; 3) Kaxknpiit kaHam BeAeT nepeaady Ha
MOJAHECYUIUX B BBIJICIICHHOM MOJIOCE YacTOT, YCIOBUEM OTCYTCTBUS MEXKAHAJIbHBIX ITOMEX
aBIsieTcss BBeAeHHe 3amuTHOoro unrepsaia B OFDM cumboun; 4) Kaxzaeiii kaHan BeneT
nepenayy Ha MOJHECYHIUX B BBIACJIEHHOW IMOJOCE YacTOT, YyCIOBHUEM OTCYTCTBUS
MeXXKaHaJIbHBIX MOMEX SBJSIETCSl BBEJECHUE 3AIMTHOTO MHTEpBala MO YacTOTe

4. KakuMu nmapameTrpaMmu ompejensieTcs Tpedyemas 1moJjioca MpolycKaHus HUPPOBOTO KaHala
cBsa3u: 1) CxopocThio nepenauu uHpopmanuu 2) CkopocThio nepenauu MHGopMauuu u
CKOPOCTBIO KaHAJIBHOTO KoaupoBaHus 3) CKOPOCThIO KaHATBHOTO KOAUpOoBaHUs 4) CKOPOCTHIO
nepeayl CHMBOJIA MOAYJISILIUM

5. CuMBOJ MOIyNALMU B HU(GPOBBIX KaHaNIaX CBA3U...: 1) OnpesesieHHbIi Ha KOHEYHOM MHTepBajie
BPEMEHU CUTHAJI, IEPEHOCAIIMNI OUThl cooOmeHus. 2) OnpeneneHHbli Ha KOHEYHOM MHTEpBaje
BpPEMEHH CHUTHaJl, B TapaMeTpbl KOTOPOTro OTOOpakeHbl (3amucaHbl) OUTHI cooOmeHus. 3)
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TpancnopTHBIN cHTHaAJ, NMepeHocsAmuil nHpopMmanuio 4) BUTOBBIN cUTHAJ, MEPEHOCIIIUI
coo01IeHE

6. KakoMy YyCIOBUIO [JOJIKHBI YIOBIETBOPATh TEHEPUPYIOUIUE MOJHUHOMBI M-
nocienoBarenpHocTU: 1) OproronanbHOCTH 2) [loNMHOMBI TOJKHBI OBITH MPOCTHIMU 3)
CreneHp MOJIMHOMA JIOJDKHA OBITH paBHA JyIMHE peructpa casura 4) KoaddumumeHTs moamHoma
MOT'YT NpUHUMATh 3HaueHus O win 1

7. C kako# Meapi0 B CUCTEME CBS3U C BPEMEHHBIM YIUIOTHEHHEM KaHaJIOB MaKeThl MOOMIBLHOM
CTAHIIMU BBOJMTCS 3AIMTHBIA WMHTepBaid: 1) YcTpaHEeHUs MEXCHUMBOJBHOU moMexu 2)
[Tepenaun cimyxxkeOHbIXx koMmaHa 3) CunxpoHuzanuu 4) YCTpaHeHHsS MEKKaHATHHOW MOMEXH

8. IlIupoxomosocHbIe KaHalbl CBsI3M 3TO0: 1) KaHanbl ¢ mupuHON CIIEKTpa CUTHaAja HAMHOTO
Oonpiiel ckopocTH nepeaayn nHpopmanuu 2) Kanansl ¢ MMpUHON CIIEKTpa CUTHAIA HAMHOTO
Oonpiet Hecymien 3) Kanasbl ¢ MIMpUHOM CIIEKTpa CHUTHANIa CpaBHUMOM ¢ Hecymiel 4) Kanambt
C BBICOKOI CKOpPOCTBIO Iepeaadu HHPopMaun

9. IlupokonosiocHbIe CUTHAIBI 3TO: 1) CUTHAIIBI AJ11 KOTOPBIX MTPOU3BEICHNE ITUPUHBI CIIEKTPa HA
MHTEpBaJ OIpeAesieHns HAMHOTro Oosbllie equHuIbl 2) CUTHaJBI C IUPUHON CIIEKTpa HAMHOTO
Oouspme Hecymie 3) CurHaibl ¢ MIUPUHOHN CIIEKTpa CpaBHUMOM ¢ Hecymei 4) CUrHabI C
BBICOKOW CKOPOCTBIO Nepeaun nHhopMaluu

10. Kak ompenenseTcsi CKOpOCTh KaHATBLHOTO KoaupoBaHus: 1) CKOpOCTh, ¢ KOTOPOM TepeaaroTcs

CUMBOJIBI KoJ1a 2) CKOpOCTh, ¢ KOTOPO# Kojiep reHepupyeT 0uthl koaa 3) CKopocTh, ¢ KOTOPOi
nepenarTcs OUTH cooOmeHus nociie kKogupoBanus 4) OTHOIIEHUE CKOPOCTH Tepeaadu
nH(bOpMaLIMU K CKOPOCTH Mepeaadn CUMBOJIOB KO/1a

9.1.2. IlepeyeHb IK3aMEeHANUOHHBIX BOMIPOCOB

1. MonenupoBanue cucteM. TpeboBanus k MojensaM. Kimaccel Moeneit.

2. Ioaxoabl K MOJAEIMPOBAHUIO TEIIEKOMMYHHUKAIMOHHBIX CUCTEM.

3. ba3zoBble NpUHLUINBI MOJETUPOBaHUs cucteM. [Jonymienus npu moaeaupoBanuu. Mctounuku
OIMO0K

4. Dtansl MonenupoBaHus. Bepudukamus v Banmuaanus Moaene.

5. Meron Monre-Kapio.

6. IlpencraBieHne TeIEKOMMYHUKAIMOHHBIX CUTHAJIOB B MOJICJIH.

7. Cxema 6a30BOro KaHaja CBS3H.

8. Cxema kanana cBsa3u OFDM.

9. OFDM-Monynsiuust. KananbeHOe MyJIbTUIIIIEKCHPOBAHUE.

10. MaTemaTnueckass MoJeidb KaHajna Touka-Touka no Illennony. Onucanue Kaxaou
COCTaBIAIOMICH (KOPOTKO). UTO MO3BOJIIET paccunuTarh. (BbIBOa (HOPMYIT HE HYKHO, HYKHO
MMOHUMATh OOIIUI CMBICIT).

9.1.3. TembI J1a00paTOPHBIX PadoT
1. OcHoBbl SystemVue
2. Peanmuzanus kanana cea3u OFDM B SystemVue
3. Peanm3anms CBEpTOYHOTO KOAMPOBaHUA B SystemVue.
4. Peanuzanus QAM mopynaropa B SystemVue

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obecnedyenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHuns: IUCHUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
HAy4YHO-IIONYJAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHalbl, MOCBSLICHHBIE Pa3JIMYHBIM acCIEeKTaM
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y4eOHON NMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM s
WHAUBUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyEeT BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUN.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HHBAJINI0B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Tadmnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHaAllbl OLICHUBAHUS JUJISL JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsl 1 WHBAJINJIOB

Kareropuu o6yuaroniuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o01IeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIUHA 110 OCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:

— B mieuaTHoOu hopme;

— B I1€YaTHOH (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKux 06yt{a}0m1/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa IpeaoCTaBICHIs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.
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[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOPMAITUH:

Jist Iuu ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUGPTOM.

J st Iun ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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