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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

. Aucuunnuna "CucteMbl paauonocTtyna" sBIsE€TCS BaXHOW JUCUUMIUHOU B
oburenpodeccoHanbHO MOATOTOBKE AMINIOMUPOBAHHOTO CIIELMANUCTA 1Mo HampasieHuo 11.04.02
NHpokoOMMyHUKAIIMOHHBIE TEXHOJIIOTHH W CHCTEMBI CBsI3u, CHCcTeMbl OecTipOBOIHON CBsi3u U VIHTEepHETa
BelIei, MO3BOJISIONIEH OOYYUTHh CTYICHTOB MPHHIHMIAM U OCHOBHBIM METOJaM MOJIEIHPOBAHUS
COBPEMEHHBIX CETeH U CHCTEM TEJICKOMMYHHKaui. OCBOUTH OOIINE TEOPUU MEepenadyu CUTHAIOB B
YCIIOBUSX MHOTOJTYYEBOTO KaHaIa pacpOCTpaHEHUsI CUTHAJIOB, TEOpHUI0 U(POBOii 00padOTKH CUTHAIIOB,
METOJaM aHaJihu3a M CHMHTE3a CETEH CBS3M, KaUueCTBEHHBIC MOKa3aTeJIH W IOoKa3aTelId HaJAeKHOCTHU
(GYHKIMOHUPOBAHUS CHCTEM. B mpoliecce M3yuyeHUs AUCIHUIUIUHBI CTYJICHTHI MOJYYarOT 3HAHUS H
HAaBBIKH, HEOOXOIUMBIC JJI IPOSKTUPOBAHUS M IKCILTyaTallud COBPEMEHHBIX TEJIEKOMMYHUKAITHOHHBIX
CETEll M CHCTEM.

1.2. 3agauy AUCHUILIUHBI

1. PaccMoTpeHHe MPUHIMIIOB U OCOOCHHOCTEH MOCTPOEHHS MU(PPOBBIX BHICOKOCKOPOCTHBIX
CUCTEM Iepeayu HHPOPMAIIH C UCIIOJIb30BaHUEM OECIIPOBOIHBIX KAHAJIOB CBA3H.
2. VM3ydyeHune npuHIUIIOB MOACIUPOBAHUS CUCTEM U CETEH TEIEKOMMYHUKAIUH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Hnnexce nuciummmasl: b1.B.J1B.02.01.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH
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ITIKP-2. Ciocoben
BBIITIOJIHATH
MOJICIIUPOBAHUE
00BEKTOB U MPOLIECCOB C
LEJIbI0 aHaJInu3a 1
OIITUMHU3AIINN UX
napamMeTpoB C
HCIIOJIb30BAaHUEM
UMEIOIIHNXCS CPEACTB
HCCIICIOBAHUM, BKIIFOYAs
CTaHJAPTHBIC MaKCThI
MPHUKIAaIHBIX IIPOrpaMM

[1IKP-2.1. 3naer pusnyeckue
1 MaTeMaTUYECKUE MOJICIIN U
METO/Ibl MOAEIUPOBAHUS
CHUTHAJIOB, MTPOLECCOB U
SIBIICHHH, JIC)KAIINX B OCHOBE
MPUHLIMIIOB AEHCTBUS
PalIHOTEXHUYECKUX
YCTPOWCTB U CUCTEM.

3HaKOM C IMpUHIUIIaAMHA MaTEMATHUYCCKOI'O
MOI[GJH/IpOBaHI/Iﬁ CUCTCM IIEpCaavu JaHHbIX

[TIKP-2.2. Ymeer
dbopMyIUpOBaTh U peliaTh
3aJ1a4uM, UCIIOJIb30BaTh
MaTeMaTUYECKUH anmnapar u
YHUCJIEHHBIE METO/IbI JIJIs
aHanM3a, CHHTE3a U
MOJIETTUPOBAHUS
pPaMOTEeXHUYECKUX
YCTPOMCTB M CUCTEM.

MoskeT ucnonbp30BaTh MaT anmnapar AJis
MOJIETTUPOBAHUS CUCTEM Iepeiayil TaHHBIX, B
YaCTHOCTH JIMHEIHYIO anreopy.

IIKP-2.3. Bmageer
MaTeMaTUYECKUM armnapaTom
JUISL pelIeHus 3a1a4
TEOPETUYECKON U IPUKJIIATHOU
PaIUOTEXHUKHU, METONAMHU
HCCIICIOBAHUS U
MOJICTTUPOBAHUS OOHEKTOB
PaIUOTEXHUKHU.

Brnaneer mareMaTU4ECKUM arfrapaTom JJist
06pa60T1<1/1 KOMIIJICKCHBIX CMT'HAJIOB.

[TIKC-1. Cnocoben
pa3zpabaThIBaTh
NEPCICKTUBHBIC MCTOABI
nmpucma, rnepcaaiu u
00pabOTKH CUTHAJIOB,
o0ecrneynBarouX pocT
TEXHUYCCKUX
XapaKTEPUCTHUK IIpH
IMPOCKTUPOBAHNN
PaarO’IEKTPOHHOU
anmaparypbl

[TIKC-1.1. 3naer ocHOBHBbIE
HaIpPaBJICHUS Pa3BUTHS
METOJIOB MpUeMa, epeaadn u
00pabOTKH CUTHAJIOB,
HaIpaBJIEHHBIX Ha POCT
TEXHUUYECKUX XapaKTEPUCTUK
IIPOEKTUPYEMOH aIapaTypbl

3HaeT NPUHLMIIBI IOCTPOEHUS apXUTEKTYPBI
CHCTEM PaaMOI0CTyIIA

[TIKC-1.2. Ymeer
HCIIOJIb30BaTh
MEPCTIEKTUBHBIE METO/IBI
npuemMa, nepesadu u
00pabOTKH CUTHAJIOB MPH
MIPOEKTUPOBAHUU
Paanod’IEKTPOHHOM
anmnaparypbl ¢ BHICOKUMHU
TEXHUYECKUMU
XapaKTepUCTUKAMU

3HAKOM C IPUHILIUIIAMU BBIMOJTHEHUS
HAy4YHBIX 0030pOB, OT3HIBOB, OTYETHI.

[IKC-1.3. Bnaneet HaBbIKaMu
MPOEKTUPOBAHUS
MEPCTIIEKTUBHBIX METO/IOB
npueMa, nepeaavu u
00paboOTKH CUTHATIOB,
00ecrneynBaroIuX pocT
TEXHUUYECKHUX XapaKTEPUCTUK
anmaparypbl

3HAKOM C IPOTPAMMHBIM ITAKETOM
Matlab/Octave

4. Oobem AUCHUIIVIMHBI B 3a9€THBIX ¢IUHHUIIAX C YKA3aHUEM KOJIUYECTBA AaKAACMUYCCKHUX YaCoB,
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Bbl/JIeJIEHHBIX HA KOHTAKTHYIO pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISET 5 3a4eTHBIX equHuIl, 180 akageMHuecKux 4acos.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJIaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 1O BUIaM YUY€OHOU ACSTEIbHOCTH

Bceero |Cemectpsl

Bunbl yueOHOI nesTenbHOCTH
4acoB |2 cemecTp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 52 52
JIeKIIMOHHbBIE 3aHATHS 18 18
IIpaxTHueckue 3aHATUSA 18 18
JlabopatopHbie 3aHATHS 16 16
CamocrosiTesibHAsi padoTa 00y4alIIMXCH, B T.4. KOHTAKTHAsl 92 92
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ npenoaaBaresieM, BCero
IToaroroBka K TECTUPOBAHUIO 32 32
[TonroroBka K yCTHOMY OIPOCY / cOOECEIOBaHHIO 36 36
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 24 24
IHoaroroBka u caavya 3K3aMeHa 36 36
O0mas Tpya0eMKoCTh (B 4acax) 180 180
Oo0wmas TpygoeMkocTh (B 3.€.) 5 5

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

CTpykTypa TUCHUIUIUHBI IO pas3jienaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6ymma 5.1 — Pa3yens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

HazBanus pasnesnoB (Tem) Jlex. [Ipak. | JIa0. Cawm. | Beero uacos dopMupyembie
3aH., pao., (6e3
JTUCITUTITUHBI g |33 pao. 4 sxsamena) KOMITCTCHITH
2 cemecTp
1 Brenenue 2 8 - 6 16 [TKP-2, ITKC-1
2 ludpoBas MOYIAIHUS, METOIBI 2 6 2 10 20 IIKC-1, IIKP-2
JIOCTyTIa
3 OneHka kaHana 2 - 4 12 18 [TKP-2, I[TKC-1
CBSI3U/9KBajaii3MpOBAHUE
4 CuHXpOHM3AIUA 2 2 2 12 18 [TKP-2, ITKC-1
5 Texuonorus MIMO 2 - 4 12 18 IIKP-2, IIKC-1
6 TexHOJIOrMH paclIMpEeHus CeKkTpa |2 - 2 12 16 [IKC-1, TIKP-2
7 TexXHOJIOTMU HEOPTOTOHAIIBHOTO 2 - 2 12 16 [TIKP-2
MHOECTBEHHOTO JI0CTYyTIa
8 Texnonorus LP-WAN 2 - - 8 10 [IKC-1
9 Iuk-(akTOp CUTHAIOB CUCUTEM 2 2 - 8 12 [IKP-2, TIKC-1
CBSI3H, CIIOCOOBI CHIDKEHUS ITUK-
dbaxTopa
Hroro 3a cemectp |18 18 16 92 144
Hroro |18 18 16 92 144

5.2. Conep:xanue pa3uesioB (TeM) AMCHUININHBI
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Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B TabywmIe 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3ieoB (TeM) TUCIUTUINHBI (B T.Y. 11O JICKIHSIM)

HasBanus paznenos (Tem)
JOUCIUILINHBI

ConepxaHue pa3aesoB (TeM)
JUCIUTUTUHBI (B T.4. 110 JICKIHSM)

TpyroemkocTsb
(JIeKIIMOHHBIE
3aHATHSA), 4

dopmupyemble
KOMIIETEHIIUU

2 cemecTp

1 Beeneunue

[TpenmMer u 3agauu Kypca.
NH(poKOMMYHUKAIIMOHHBIEC CETH U
cuctembl. OCHOBHBIE IPUHITUIIBI
IIOCTPOEHUS MOJIEIIEH
MH(OKOMMYHHUKAIIMOHHBIX CETEH.
OBomronus cucteM cBsa3u 1G - 5G.

ITIKP-2

Hroro

2 ludpoBas MoaysIus,
METOJIBI IOCTYTIa

AMIuuTyaHast MOIYJSIus, Ga3zoBast
MOJYJISILINS, YaCTOTHAsI MOIYJISIHS,
KBaJIpaTypHasi aMILTUTYTHAs
Moaysiiust. Moaynsuus ¢
OpPTOTOHAJILHBIM YaCTOTHBIM
MyJabTUIiekcupoBanueM OFDM,
OFDMA, SCFDMA.

IIKC-1

Hroro

3 Ouenka kaHana
CBSI3M/9KBaJIaii3UPOBAHNE

OcHoBHbIE TapaMeTpbl OECTIPOBOHOTO
KaHajia CBS3H, 3aTyXaHUE CUTHAJIA,
YaCTOTHO-CCJIICKTUBHBIC 3aMHUPaHUA,
IIUJIIOTHBIC CUT'HAJIbI, METOAbI OLICHKU
KaHaJla CBS3HU, SKBaJali3UPOBAHUE.

[TIKP-2

Htoro

4 CuHxpoHM3aLUA

Kanposas cunxponuszanus. YacroTHas
cuHXpoHM3ausa. CUTHaJIbHO-KOJOBbIE
KOHCTpyKUMHU. BpemeHnHast
cunxponuzaius B OFDM cucremax
cBA3M. YacTOTHAsI CHHXpOHU3ALUs B
OFDM cucremax cBsi3U. AITOpPUTMBI
OLICHKH BPEMEHHOT'0 M YaCTOTHOTO
CABUIa I CUCTEM CBSI3U.

ITIKP-2

Hroro

5 Texuonorugs MIMO

Knaccudukanus cuctem 1no KOJIU4YeCTBY
MPUEMHBIX U NIEPEAIOLINX KaHAJIOB
(SISO, SIMO, MISO, MIMO).
[IpocTpancTBEeHHOE
MyJbTUIUIEKCUpoBaHue. KananbHas
Marpuia. KogupoBanue AnamoyTu B
texHosioruu MIMO.

ITIKP-2

Hroro
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6 Texuosoruu pacmupeHus: |Pacmmpenne crekTpa METo10M MpsIMOi 2 [IKC-1
CIEKTpa nocieaoBareabHoCTU. Paciiupenue
CHEKTpa C UCIOJIb30BaHUEM
IICEBOCTYYaliHON EpeCTPONKH
paboueii yactoTsl. Pacmmpenne cnexpa
C UCMOJIb30BaHUEM JIMHEHHON
YaCTOTHOM MOAYJIALIUN.
Hroro 2
7 TexHosoruu Texnomorun PD-NOMA, SCMA, Full 2 [TKP-2
HEOPTOTOHAJILHOTO Duplex wireless.
MHO’KECTBEHHOI'0 1OCTyIa Utoro 2
8 Texnonoruss LP-WAN OCHOBHBIE XapaKTEPUCTUKH, 2 [IKC-1
0COOEHHOCTH MOCTPOEHUS, APXUTEKTYpa
cereit LP-WAN, nporokonst LP-WAN.
HUroro 2
9 Iuk-hakTop cUTHAIOB [Tuk-akTop, HETMHECHHBIC HCKAKCHHUS, 2 [TKP-2
CHCHTEM CBSI3H, CIIOCOOBI CHOCOOBI CHIDKEHHSI MTUK-(aKTopa.
CHW)KCHHS MUK-(akTopa Utoro 2
Hroro 3a cemectp 18
Uroro 18
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabaua 5.3 — HauMeHoBaHUE MPaKTUYECKUX 3aHIATHH (CEMUHApPOB)
HasBanus paznenos (Tem) HanmenoBanue npakTu4ecKkux dopmupyembie
JUCLUTIINHBI 3aHATUN (CEMUHAPOB) Tpynoemrocte, KOMIIETCHIINH
2 cemecTp
1 Beenenue Hauano pa6otsl ¢ Octave/Matlab 2 ITKP-2
JluneitHpie OJOYHBIC KOIBI 2 [MKC-1
CBepTOYHBIE KOJbI 2 [TKP-2
O6paboTka curnaiza UNB. 2 [TKP-2
Hroro 8
2 lHudposas moaymsus, |«Peanmusamus BPSK nepenatunka u 2 [IKC-1
METO/JIbl JOCTYyTa npuémHuka B Octave»
Peanuzanus QPSK nepenatuuka u 2 [TKP-2
npuéMHuka B Octave
®opmupoBanne curHaia UNB. 2 [TKP-2
Hroro 6
4 CunxpoHM3aLML Kanposast cuaxpoHu3anus 2 ITIKC-1
HUroro 2
9 Iux-dpaktop curnanoB | Texnonorun OFDMA u SC-FDMA 2 [IKC-1
CUCHUTEM CBSI3H, CIIOCOOBI
CHWDKEHUS MUK-(paKkTopa Hroro 2
Hroro 3a cemectp 18
Uroro 18

5.4. JlabopaTopHbIe 3aHATHS

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabmuna 5.4 — HaumenoBanue 1ab0paTOpHBIX padboT
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Hazpanust pa3nenos (tem) HanmenoBanue mabopaTopHbIX Tpynoemkocts, | @opmupyemsbie
JUCLUIUIAHBI pabot q KOMIIETEHIIUH
2 cemecTp
2 Hudposas mogynsius, OFDM monynsiiust 2 IIKP-2
METO/Ibl JOCTyNa Utoro 2
3 Onenka kagana OreHKa KaHaja CBA3H / 4 TIKC-1
CBSI3W/9KBaa3upOBaHNE SKBaJIai3UPOBAHKE
Hrtoro 4
4 CuHxpoHM3aIMs YacToTHAsi CHHXpOHU3aLUs 2 [IKC-1
Hroro 2
5 Texnonoruss MIMO IIpocTpaHCTBEHHO-BPEMEHHOE 2 IIKC-1
KOAMPOBaHUE
[IpocTpancTBeHHOE 2 [IKC-1
MYJIbTUILIEKCUPOBAaHUE
Hroro 4
6 Texnonoruu pacmmpenust |KomoBoe paznenenue kaHaaoB 2 I1IKP-2
CIIEKTpa Hroro 2
7 TexHonoruu TexHonorust NOJHOYIIIIEKCHOM 2 TIKP-2
HEOPTOTOHAJILHOTO OecrpoBOIHOM CBsI3M O€3
MHOECTBEHHOTO JOCTyIa UCIIOJIb30BAaHUS] BPEMEHHOTO U
YaCTOTHOT'O pa3/eeHHUs.
Hrtoro 2
Uroro 3a cemectp 16
Hroro 16

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAs1 padoTa

5.5. KypcoBoii npoekT / KypcoBasi paéora

Buaer caMocTosITENbHOM paboOThI, TPYAO0EMKOCTh M (POPMHUPYEMbIE KOMIIETCHIIMU TIPEICTABIICHBI B

tabnuue 5.6.
Tabmura 5.6 — Bujbl caMOCTOSITeNILHOM PabOThI, TPYA0EMKOCTh B (pOpMHpyEeMble KOMICTCHIIHN
Bunsr
HasBanwust paznenoB (Tem) CAMOCTOSTCILHOI TpynoemkocTs, | DopMupyembie dopMbl
JUCIUTLTAHBI q KOMIIETCHIINH KOHTPOJIS
paboThI
2 cemecTp
1 Beenenue IToaroroBka x 2 TIKC-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBska k 4 IIKP-2 YcTHbIl ompoc /
YCTHOMY o1pocy / cobece0BaHNe
co0ece1I0BaHUI0
Hroro 6
2 lludposas moaymsus, |[logroroBka k 2 [TKP-2 TectupoBanue
METO/JIbI TOCTYyTa TECTUPOBAHUIO
IToaroroBska k 4 TIKC-1 YcTHbIl ompoc /
yYCTHOMY o1pocy / cobece0BaHNe
co0ece1I0BaHUI0
[TonroroBka k 4 [TIKP-2 JlaGoparopHas
naboparopHoit padore, paborta
HAITMCAHWE OTYEeTa
Hroro 10 .
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3 OueHka kaHana [TonroroBka k 4 [TIKP-2 TectupoBaHnue
CBSI3U/9KBaJai3UPOBAHUE | TECTHPOBAHUIO
[ToaroroBska k 4 [1IKP-2 YerHbI# onpoc /
yCTHOMY ompocy / cobecenoBanme
co0eceI0BaHUIO
IToaroroBka k 4 IIKC-1 JlaGopatopHas
nabopaTopHoii paboTe, pabota
HAIMCaHKe OTYeTa
Hroro 12
4 CuHXpOHM3ALMS IToaroroBka x 4 TIKC-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 4 IIKP-2 YcTHbIl onpoc /
YCTHOMY o1pocy / cobece0BaHNE
co0eceI0BaHUI0
[TonroroBka k 4 [IKC-1 JlaboparopHas
naboparopHoit padore, pabora
HalMCcaHue OTYeTa
Hroro 12
5 Texunonorust MIMO [Toaroroska k 4 [1IKP-2 TectupoBanue
TECTUPOBAHUIO
IToaroroBska K 4 IIKP-2 YcTHBIN ompoc /
yYCTHOMY O1pocy / cobecemoBaHne
co0eceI0BaHUI0
[ToaroToBka k 4 ITKC-1 JlaGopaTopHas
nabopaTopHO# paboTe, paborta
HanMcaHue oTyeTa
Hroro 12
6 TexHonoruu IToaroroBka k 4 [TIKP-2 TecTtupoBanue
pacimpeHus CreKTpa TECTHPOBAHUIO
[ToaroroBska k 4 TIKC-1 YerHbI# onpoc /
yCTHOMY ompocy / cobecenoBanme
co0ece10BaHHUIO
IToaroroska k 4 IIKP-2 JlaGopatopHas
nabopaTopHoii paboTe, pabota
HAIMCaHKe OTYeTa
Hroro 12
7 TexHomoruu [ToaroroBka k 4 [TKP-2 TectupoBanue
HEOPTOTOHAIILHOTO TECTUPOBAHUIO
MHOJKECTBEHHOI'O OCTYIIA |[JoaroToBKa K 4 [IKP-2 YcTHbIl onpoc /
YCTHOMY o1pocy / cobeceoBaHNe
co0eceI0BaHUI0
[ToaroroBka 4 [TKP-2 JlabopaTopHas
naboparopHoit padore, pabora
HaNMCcaHue OTYeTa
Hroro 12
8
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8 Texnonorus LP-WAN  |Iloaroroska k 4 [IKC-1 TecTtupoBanue
TECTUPOBAHUIO
[ToaroroBska k 4 TIKC-1 YerHbI# onpoc /
yCTHOMY ompocy / cobecenoBanme
co0eceI0BaHUIO
Htoro 8
9 IMuk-daxrop curnanoB |[loaroroBka k 4 [TIKP-2 TecTtupoBanue
CHUCHUTEM CBSI3H, CIIOCOOBI | TECTHPOBAHHIO
CHIDKEHHUS NHK-(QakTopa  |[ToaroToBKa K 4 IIKP-2 YerHbI# onpoc /
yCTHOMY ompocy / cobecenoBanme
co0eceI0BaHUIO
Hroro 8
Hroro 3a cemectp 92
IToaroroBka u cmava 36 OK3aMeH
HK3aMEeHa
Hroro 128

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJI0B Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYEHUH TUCIMILINHbI, U BUIOB

3aHSITUH
Buner yaeOHOI nesTenbHOCTH
®opMupyemsie
Jlek. | IIpak. JIa6. Cam. @DOopMbI KOHTPOJIS
KOMITETEHITHH
3aH. 3aH. paod. pao.
[1IKP-2 + + + + YerHblit onpoc / cobeceoBaHue,
Jlaboparopnas padota, TectupoBanue,
DK3aMeH
[MKC-1 + + + + YcTHbIl onpoc / cobecenoBanue,
Jlaboparopnas pabota, TectupoBaHnue,
DK3aMeH

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXCs
6.1. basbHbIe OneHKH 1J1s1 (pOopM KOHTPOJIA

BambHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . |MaxkcumanbHbIi Oan
MaxkcumanbHbIA MaxkcumanbHbIA
3a mepuon Mexnay | Bceero 3a
DopMBbI KOHTPOJIS 6am1 Ha 1-y10 KT ¢ 0asu 3a mepuos
2KT u Ha KoHel CEMECTD
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
2 cemecTp
YcTHBIH ompoc / 7 7 6 20
cobeceoBanne
JlaGopatopHas pabota 8 8 8 24
TectupoBaHnue 8 8 10 26
DK3amMeH 30
Hroro makcumym 3a 23 23 24 100
epuos
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Hapacratomum utorom 23 46 70 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmuia 6.2 — Ilepecuer 6a/JI0B B OIICHKH 32 TEKYIIUH KOHTPOJIb

bamnibl Ha naTy TEKylero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OaioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIUOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[TepecuyeT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabauma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (OTJIIHYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAINITHOHHOE o0ecneyeHue TUCIUTIITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. OcHoBsl panuocsszu [Tekct] : yueOHOE mocobue st By3oB / B. A. Pomantok ; MuHHCTEPCTBO
obpasoBanus Poccuiickoit deneparin, MOCKOBCKHI TOCYAapCTBEHHBI HHCTUTYT JIEKTPOHHON TEXHUKHU
(rexunyeckuit yausepcurer) (M.). - M. : FOpaiit, 2011. - 288 c. (nanuuue B Oubnmmoreke TYCVYP - 15
9K3.).

2. Iudposas moOmIbHAS paguocBs3b [Tekcr] : yaeOHOe mocodue st By30B / B. A. ankuH. - 2-¢
u31., nepepad. u gor. - M. : Topsiaas muaus - Tenexowm, 2012. - 592 c. (nanuaue B 6ubmmorexe TYCVYP -
40 5k3.).

3. MogenupoBaHue 6€CIPOBOIHBIX CHCTEM CBs3U: YueOHoe mocobue / A. C. Bepmuuun - 2014.
231 c. [DnexTponHbIi pecypc]: — Pexum moctyna: https://edu.tusur.ru/publications/3911.

7.2. lonoTHMTEIbHAS JIUTEPaTypa

1. MeToapl MaHuUMyasiuuu UUGPOBON paanocBsA3u: YuebHOE mocoOue Ay JeKIHUOHHBIX H
MPAKTHYECKUX 3aHATUH, KyPCOBOTO MPOSKTUPOBAHUS, caMOCTOosITeIbHON padoThl / C. B. Menuxos - 2017.
64 c. [DnexTpoHHBIN pecypc]: — Pexxum moctyma: https://edu.tusur.ru/publications/7028.

7.3. YueOHO-MeTOAM4YEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE MOCOOUsI

1. Cuctemsl paauoaocTyna: Meroanueckue yka3aHusl AJs1 BBIOTHEHUS J1a0OpaTOPHBIX paboT asst
cTyneHToB HamnpasieHnus noarotoBku 11.04.02 / E. B. Poroxuukos, D. M. Jimutpues, K. B. lunodenko -
2021. 42 c. [DnexTpoHHBIH pecypc]: — Pexxum goctyna: https://edu.tusur.ru/publications/9501.

2. TenexkoMMyHUKaIlMOHHBIE TEXHOJIOTHH: MeTonyecKre yka3aHus K MpakTH4eckum padoram / E.
B. Poroxnaukos, K. CaBenko - 2018. 52 c¢. [DaekTpoHHBIUA pecypc|: — Pexum mocrtymna:
https://edu.tusur.ru/publications/8924.
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3. MHorokaHaibHbIC ITUPPOBHIE CUCTEMBI Tiepeaadn / CUCTEMBl U yCTPOUCTBA PAIMOCBSI3U U
panuonoctyna: MeTtoandyeckue yKa3zaHHs MO MPOBEACHUIO MPAKTHUUYECKUX 3aHATHUH M OpraHu3aluu
caMoCTOATeNbHOW paboThl Ans ctyaeHToB HampaBieHus 11.03.01 Panmorexnuka m 11.03.02
NuapoxoMMyHUKAITMOHHBIE TeXHOJIOTHUHU U cuctembl cBsi3u / [[. A. [Tokamecros, XK. T. Dpasinees - 2022.
18 c. [DnexTponHbIN pecypc|: — Pexxum moctyma: https://edu.tusur.ru/publications/9629.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MaTEPUaJIbl ISl CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/J0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHHYCHUSAM X 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 M1 ¢ HAPYIIeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(eccuoHATbHBbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CIIPABOYHBIM 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 o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YETCsl 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 3aHATHIl

Yuebuas aynutopus "lludpoBas cBsa3p": yueOHass ayauTOpus s MPOBEACHUS 3aHITHUI
JMEeKIUOHHOTO THUIMAa, yueOHas ayauTOpHus IS MPOBEJACHUS 3aHITUNH MPAKTUUYECKOTo TUMa, yueOHas
ayauTOpHUs JJs MPOBEACHUS 3aHATUN 1a00OpaTOpPHOTO TUMa, yueOHas ayauTOpus s IpOBEIECHUS
3aHSATUNA CEMHUHAPCKOrO THIA, MOMEIICHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabor), moMelieHre Al MPOBEACHUS TPYNIOBBIX U HHANBUIYAIbHBIX KOHCYIbTAINH, TOMEIICHUE IS
MPOBEJICHUS TEKYILETr0 KOHTPOJS U MPOMEXYTOYHOM aTTecTaluu, MOMEIIEHUE 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": ydueOHas ayquTOpHs JJIsl MPOBEACHUS 3aHATHH
JEKIIMOHHOTO THUIA, yueOHast ayauTOpHUs ISl IPOBEACHUS 3aHATUU MPAKTUYECKOTO THIA, ydeOHas
ayIUTOPHUS JUISl TIPOBEICHUS 3aHATUH J1abOpaTOPHOTO THIA, y4eOHass ayIUTOPHUS ISl IPOBEICHHS
3aHATHI CEMHHAPCKOTO THIIA, TOMEIICHHUE ISl KypPCOBOTO MPOCKTHPOBAHUS (BBITIOJHEHHUST KYPCOBBIX
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pabor), moMeleHue Ajsi MPOBEAEHUs TPYNIOBBIX U UHANBUIYAIbHBIX KOHCYJIbTAIMH, TOMEIIEHUE IS
MPOBEJICHUS TEKYILEro KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMEIIeHUE sl CAaMOCTOSTEIbHOM
pabotsl; 634034, Tomckast obmacTs, T. Tomck, Bepmununa ynuna, 1. 47, 309 ayg.

Onucanue UMeroIerocs 000pya0BaHuUs:

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmMHoe obecrieueHue:

- Mathworks Matlab;

8.4. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 201 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «HTepHEeT» U 00eCneYnBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaIuy B JOCTYIHBIX GopMax, MOOMIIBHON CHUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTeMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaONIMMUCS C HAPYLIIEHUSIMHU 3PEHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha d3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeAcTBa
npuema/rnepenadyn yueOHol nHGOpMaIMU B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

Jlis OLICHKHU CcTeTeHn CHOPMHUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 33 IUCIUTUIMHON
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuma 9.1 — @opMbI KOHTPOJIS U OLIEHOYHBIE MaTePHAIIBI
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Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JCIUTITUHBI KOMITETCHIINH
1 Benenue [TIKP-2, [TIKC-1 | YcTHbIi onpoc / [IpuMepHBIi TEpeUeHb
cobecenoBaHue BOIPOCOB JJIsl YCTHOTO
ompoca / cobecenoBaHUs
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb 7K3aMEeHALIMOHHBIX
BOIIPOCOB
2 Hudposas mogynsius, [IKC-1, IIKP-2 | YcTHbl# onpoc / [IpumepHbIil nepeyeHb
METO/JIbI TOCTYyTIa cobecenoBaHue BOIPOCOB JJIsl YCTHOTO
ompoca / codbeceroBaHUs
JlaboparopHas Tembl 1a00paTOPHBIX padOT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3amMeH [Tepeuenp sK3aMEeHALIMOHHBIX
BOIIPOCOB
3 OueHka kaHana IIKP-2, I[IKC-1  |YcrHbIi ompoc / [IpumepHbIil nepedeHb
CBSI3U/9KBaJIaii3MPOBAHNE cobeceoBaHne BOIIPOCOB JJIsl YCTHOTO
orpoca / cobeceoBaHUS
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 CuHXpOHU3ALMS [TIKP-2, [TIKC-1 | YcTHbIii onpoc / [IpuMepHBIii TEpeUeHb
cobecenoBaHNe BOIPOCOB JJIsl YCTHOTO
ompoca / codbecenoBaHUs
JlaGopaTopHas Temsbl m1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
5 Texnomorus MIMO [IKP-2, IIKC-1 | YcTHbIi onpoc / [IpumepHsIil nEpEYEHD

cobeceroBaHue BOIIPOCOB ISl yCTHOTO
orpoca / cobeceoBaHUS

JlaboparopHas Temb! mabopaTopHBIX padoT

pabora

TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUN

OK3aMeH [lepeuyenpb sK3aMeHAIIMOHHBIX

BOIIPOCOB
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CHCHTEM CBSI3H, CIIOCOOBI
CHIDKEHHSI TUK-(paKkTopa

6 TexHOIOruu paciIupeHust INKC-1, I[IKP-2 | YcrHbIi onpoc / [IpumepHBIil nepeyeHb
CIEKTpa co0ecenioBaHNE BOIIPOCOB JJIsl YCTHOTO
orpoca / codeceoBaHUS
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
7 TexHomoruu [TKP-2 YcTHBIH ompoc / [IpuMepHBIii TEpeUeHb
HEOPTOTOHAJILHOTO cobecel0BaHNE BOIIPOCOB JUIsl yCTHOT'O
MHOECTBEHHOI'0 JOCTyIa ornpoca / codbece1oBaHMs
JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH Ilepeuenb 3K3aMEHALIMOHHBIX
BOIIPOCOB
8 Texnonorua LP-WAN [KC-1 YcrHblit onpoc / [IpuMepHBIil IepeyeHb
cobeceroBaHue BOIIPOCOB JJIsl YCTHOTO
orpoca / cobeceoBaHUS
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aaHUI
OK3aMeH [lepeuensb sK3aMeHaIIMOHHBIX
BOIIPOCOB
9 ITuk-(axTop CUTHAIOB IIKP-2, I[IKC-1  |YcrHbIi ompoc / [IpumepHbIil nepedeHb

cobeceoBaHne BOIIPOCOB JIJIs1 YCTHOTO
orpoca / cobeceoBaHUS

TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN

DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX

BOIIPOCOB

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIIMHE TpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkamna oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyUYEHHUS IO

JAUCLUILIINHE
®opmynupoBKa TpeOOBaHUH K cTeneHH C(HOPMUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIBHOH | MIIM ()parMeHTapHbIE YMEHUH WU HABBIKOB WU
CYMMBI 0aJII0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE NpUMEHEHHE
yMEHHUe HaBBIKOB
3 ot 60% no o01mue, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHLHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCUMAaJIbHOU 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMATHYECKOE
CYMMBI 0aJIIOB OCYIIECTBIISIEMOE pUMEHEHNE
yMEHHUE HaBBIKOB
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4 (xopotio)

5 (OTJIMYHO)

ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJiepKanue coJiepKaIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
>90% ot chopMUpOBaHHbIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

W

3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBI€ NMPU3HAKU WJIM TEPMUHBI U3YYaEMOTO JJIEMEHTA COJEPKaHUsI, UX
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTaX, N300paKCHUAX WM CXeMaX U 3HAET, K KAKUM UCTOUYHHUKAM HY>KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHe. O0yyaromuxcs 3HaeT
(YAOBJIETBOPUTENIBHO) |U3yUEHHBIN 3JIEMEHT COAEP)KaHUs PENPOLyKTUBHO: IIPOU3BOIBHO
BOCIIPOU3BOANT CBOU 3HAHMSI YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
IECUCTBUAX.
4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. [Tonoca OFDM curnana onpeaensiercs :

o o

Komanaecteom OFDM cuMBOJIOB,
Pa3zmepom nmuknmaeckoro npedukca,
YacToToi AUCKpEeTU3alINH,
KonuyecTBOM moHECyIIMX B CIIEKTPE,

2. YacTOTHO-CENEKTUBHBIE 3aMUPAHUS XapaKTEPHBI JIS:

coe

V3KONOJIOCHBIX CUTHAJIOB,
[IInpOoKONOJIOCHBIX CUTHAJIOB,
s obonx,

3. OmmbKa oIeHKH TepeaaTouHol GyHKIIMKA KaHala HE 3aBUCHUT OT:

oo o
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HuTepBana Mex1y MUIOTHBIMH MOAHECYIIIUMU,
OTHOIICHUS CUTHAJI/TITY M,

Bpemenu korepeHTHOCTH KaHaa,

[Tonochl KOTEPEHTHOCTH KaHaa.
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4. Bpems KkorepeHTHOCTH KaHaja 3aBUCHUT OT:

a. MHOromuIy4eBoCTH,
b. KonuyecTBa otpaxarenei,
C. CKOKpOCTH NPUEMHHUKA,
d. [Tomockr KOTepEeHTHOCTH.
5. Bupa cunxpoHu3aiuu, KOTOpOro He CylIeCTBYET:
a. CuMBoOIBHAS,
b. CurHanpHas,
c. YacroTHai,
d. Kanpogasi,
e. dazoBas.
6. Omunbka B 4aCTOTHOM CHMHXpOHU3AIUU mpu o0padoTtke QAM MOAYIUPOBAHHOTO CUTHAIA
MIPUBEJIET:
a. K 3amrymenenuto co3Be3aus,
b. K ¢azoBomy Habery,
c. K aMmiuTyaHbpIM UCKaXEHHUSIM
7. JITUTeNbHOCTh UKINYECKOro Ipedukca BHIOUpaeTcss UCXOIs U3
a. KomunuectBa OFDM cumBOI0B B Kajpe,
b. BpemeHnu korepeHTHOCTH KaHasla CBSI3H,
c. [Tostochl KOTePEeHTHOCTHU KaHalla CBA3H,
d. Bce nepeuncnennoe,

8. PaznuuaroT pacmmpenue crekrpa:
MeTto10M NpAMOil TOCIEA0BATEILHOCTH
[IceBnocyuaiinas nepecTpoiika pabodeil 4acTOThI
JIuHeiiHas yacTOTHAsE MOIYJISLIMS
Bce BrlenepuuciaeHnoe
Tonpko MeToaoM NMpsIMOM MOCIEI0BATEIBHOCTH U MCEBAOCIYUYaNHON MEPECTPOUKOU
pabouei 4aCTOThI
9. Otnnune OFDMA n SC-FDMA TexXHOJIOTHI 3aKIIF04aeTcs B:
Pasnbrii pazmep nukinmaeckoro npedukca,
B OFDM npucyTCTBYIOT 3allTUTHBIC MHTPBAJIbI BO BpeMeHHoM o0sactu, B SC-FDMA Her,
B SC-FDMA BeImnoniHsA€TCS TOTOJHUTEILHO TUCKPETHOE ITpeobpaszoBanne Dypne,
B OFDMA uenTtpanbHas nogHecymas ucnoiyb3yercs, B SC-FDMA He ucnonb3yeTcs.
B SC-FDMA npumensieTcst JOTIOTHUTETHAS OKOHHAS (QUIIBTPALIHSL.
10. HpeI/IMyH_[eCTBO texunorun SC-FDMA
Menbmuii [Tuk @akrop,
bonpmmii [Tuk dakrop,
Brimie cnekrpanbHas 3 GEeKTHBHOCTS,
Beiie ckopocTh niepejaun JaHHbIX.
11. KoaupoBaHnue AlaMOyTH UCIIOJIB3YETCS IS
[ToBbIIeHHs cieTpanbHOM 3((HEKTUBHOCTH,
[ToBbIlIEHUS] CKOPOCTHU NEPEIauy JaHHbBIX,
[ToBbIlIEHUS TOMEXO03AIUIIIEHHOCTH,
VMeHbIIeHNs NCKa)KEHUH B KaHAJIe CBA3H,
[ToBbIIEHHS SHEPTETUIECKOM (P (HEKTUBHOCTH.

oo os

ope T

o op

oo o

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

1. ®opmupoBanue BPSK curnana (ot OUTOBOI MOCae10BaTEIBHOCTH JO CUTHANA Ha BBIXOJIE
AHTEHHBI),

ITpuem u o6pabotka BPSK curnana, (ot curnana Ha BXoje NpUEMHON aHTEHHBI 10 OUTOBOM
MOCJIEI0BATEILHOCTH).

Texuonorus OFDM,

Texnonorus OFDMA,

Texnonorus SC-FDMA,

Ilepenarounas ¢pyHkuus kaHana csi3u (VMMnynabcHas XapakTepUCTHKA KaHala CBS3N),

[Tuk ¢pakTop, ero BIusHUE Ha paOOTy CUCTEMBI CBS3H,

o

Nownkw
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9.1.3. IlpuMepHbBI NepedyeHb BONMPOCOB /IJIsl YCTHOTO ONpoca / codece10BAHUA

. 1. OT yero 3aBUCHUT OJIOCA CUTHAJIA.
Ha uTo BianseT momoca curHajia.

UYTto Takoe NUKIMYECKUI TpeduKc.
Uto Takoe CKOpOCTh KOJAUPOBAHUS.
Kaxk onpenenuts nuk-akTop curxaia.

NhRPOND =

9.1.4. TembI J1a00paTOPHBIX PadoT

OFDM wmonynsauus

OrneHka KaHaa CBs3M / DKBAJIAW3UPOBAaHHE

YacToTHAss CHHXpOHU3aLHs

[IpocTpaHCTBEHHO-BPEMEHHOE KOJUPOBAaHUE

[IpocTpaHcTBEHHOE MYJIbTUILIIEKCHPOBAHNE

KonoBoe pa3nenenue kaHaioB

TexHoMOTHS MOJHOAYIIJICEKCHONW 0ecripoBOAHON CBA3M 0€3 HMCIOJb30BaHUS BPEMEHHOTO M
YaCTOTHOTO pa3/iesICHusI.

NNk BND =

9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuan u3jaraercs B GopMme, Mperoiaraloie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs padoTa CTyACHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETr0 Y4eOHOro mpoliecca.

Hauatp n3yueHue OQUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MpOorpaMMHOro odecrnedeHusi. CamocTosTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIMOTHEHHE KOHTPOIbHBIX MEPOMPUATHH, MPEeayCMOTPEHHBIX
y4eOHBIM IIIAaHOM.

B npouiecce nzydeHus: TUCHUILTAHBI ISl JTy4IIETO OCBOSHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcsi K pEeKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOWHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMH HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM aCHEKTaM
y4eOHOW AMCIUILTHHBIL.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM ays
WHANBHUAYATBHOTO TOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIC UJEH; HA OCHOBAHUHU
M3YUYEHHOTO COCTAaBUThH Te3UChl. OCBOMB MaTepua, MOMbITATbCS COOTHECTH TEOPHUIO0 C IPUMEpPAMHU U3
MPAKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMBIE TEPMHHBI, CIIEyeT BBISICHUTH HX
3HAYCHHME I TOHUMAaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YYEHHOE, OTBEYANTE HA MPEI0KEHHBIE BOIIPOCHI.

CTyaeHThl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlMH, B T.4. C UCIIOJIb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuunavHe MOTYT MPOBOJIUTHCA JOMOIHUTEIbHBIEC 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B 3JIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIe Mo TUCIUTUINHE.

9.3. TpeﬁoBaHnﬂ K OHCHOYHBIM MaTe€pHaJIaM 1Jid JUll ¢ OrPaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nu1 ¢ OTrpaHUYEHHBIMH BO3MOXXHOCTSMHU 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHBbIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Tabnuue 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTEepHUalbl OIEHUBAHUSA IJIs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JIOPOBbSI M MHBAJIHJIOB
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Kareropuu oby4aromuxcs

Buasl 1ooHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOYUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, ONpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHU4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUIM

TecTbl, THCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauuecKkue PEKOMEHIAIUHA MO OCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJINI0B

I[J'IH JMng € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOU (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHUS aCCUCTEHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. sl Takux oOyyarouuxcs mpeaycMaTpuBaeTCs
noctynHas popma npeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, @ UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpPEeJCTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIHTATOB OOYYEHHS IHI[ C OFPAHUYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmaluu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMALIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PEeHHUsI:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M1 ¢ HAPYIIEHUsIMH cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeYaTHOM (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJILHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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