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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBaHue npeacTaBiIeHU 00 0cOOEHHOCTIX (HopMHUpPOBaHUSA U 0OPaOOTKHU CUTHAJIOB B
COBPEMEHHBIX U MEPCIEKTUBHBIX CUCTEMAX CBS3H.

1.2. 3agauy AUCHUILIUHBI

1. N3ydyeHue COBpEMEHHBIX METO/I0B MOTYJISLIMH.
2. IlpuoOpeTeHne HaBBIKOB KOMITBIOTEPHOTO MOJICTUPOBAHKS CUCTEM CBSI3H.
3. OBiazieHUE HaBbIKAMH YTEHUS CIIPABOYHON TOKYMEHTAIIUH, B TOM YKCJIE HA aHTJIMICKOM SI3bIKE.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnnast (Moayn).

Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM#u 00pa30BaTEIbHBIX OTHOIICHHIH.
Monayns mucturinHe: Moayibs HanpaBiaeHHOCTH (poduiist) (major).

Nunekc nucuumunst: 61.B.01.03.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETCHINH
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[TIKP-1. Cnocoben
UCIIOJIb30BaTh
COBpPEMEHHBIE
JOCTHKCHHSI HAYKU U
TepeIoBbIC
UH(POKOMMYHUKAIIHOHHBI
€ TEXHOJIOTUH, METO/IbI
IPOBEICHUS
TEOPETUICCKUX U
IKCHEPUMEHTATBHBIX
HCCIIEIOBAHUI B HAYYHO-
HCCIIEeIOBATEbCKUX
paborax B obyactu
HUKTuCC, craBuTh
3a/1a4¥ UCCIIeIOBAHUS,
BBEIOMPATH METOJIBI
3KCIIEPUMEHTATBHON
paboTHI C TENBIO
COBEpIICHCTBOBAHUS U
CO3JIaHHIO HOBBIX
MEPCIIEKTUBHBIX
MH(POKOMMYHUKAIIMOHHBI
X CUCTEM

[IKP-1.1. 3Haer TexHu4eckue
XapaKTePUCTHKH U
SKOHOMHUYECKUE MTOKa3aTeNN
OTEUYECTBEHHBIX U 3apyOESIKHBIX
pa3paboTOK B 00IacTH
PaMO3JIEKTPOHHON TEXHUKH,
NEHCTBYIONINE HOPMATUBHBIE
TpeOOBaHUS U
TrOCYJapCTBEHHBIC CTaHIAPTHI.

3HaTh poJib MOJYJISILIMM B CUCTEMAX Mepeaadn
uHpopMalmu. Paznuuue Mexy aHaIoroBoi u
1 poBoi Moayssueit. Ponb Gopmupyrommx
(GUIBTPOB U BIUSHUE MEKCUMBOJIBHOM
uHTEep(HEepeHITHH.

CMBICIT CIEKTPaIbHOM MIIOTHOCTH MOIIIHOCTH
Oeroro myma.

IIKP-1.2. YMmeer
OCYIIECTBIIAThH MATCHTHBIN
HIOUCK, IPOBOAUTH cOOp,
aHaJIN3 U CUCTEMATU3AIHIO
Hay4YHO-UCCJIEA0BATEIbCKOM
uHpopmanuu, GopMyIUpOBATH
IeJIN ¥ 33]Ia91 HAY9IHO-
MCCJIeI0BATENLCKUX paboT B
00JIaCTH CO3JaHUs U
IPOCKTHPOBAHUS
PaIMOdICKTPOHHBIX YCTPOMCTB
U CHCTEM.

YMeTh Ha KaueCTBEHHOM YPOBHE H300paKaTh
CHEKTpAJIbHBIC TUarpaMMbl CUTHAJIOB C
MOIYJIAIUAMHA: aMIUTHTYAHOU (AM), dazoBoit
(®M), yactortHoit (UM) u OFDM.

[TIKP-1.3. Ymeer
pa3pabaTheIBaTh TEXHUYECKOE
3a/1aHne, TPEOOBAHMS U
YCJIOBHS Ha pa3pabOoTKy U
MPOEKTUPOBAHUE
PaanOdIIEKTPOHHBIX YCTPOUCTB
U CHCTEM.

YMeTh UnTaTh TEXHUYECKHE 3adaHusl,
pa3pabateiBath T3 1o TpeboBaHUsIM
3aKa34MKOB.

IIKP-1.4. BianeeT HaBBIKaMH
pa3paboTKu U aHaIu3a
BapUAHTOB CO3/IaHUS
PaJIuO3JIEKTPOHHOIO
YCTPOMCTBA WIIH
PanruoOdNEKTPOHHON CUCTEMBI
Ha OCHOBE CHHTE3a
HaAKOIIJICHHOI'O OIIBITA,
W3YUYEHUS JTUTEPATypPhl U
COOCTBCHHOM MHTYUITUH;
MPOTHO3a MOCJEACTBUM,
MOMCKa KOMIIPOMHUCCHBIX
PELICHUH B YCIOBUAX
MHOTOKPHUTEPUATILHOCTH.

Brnaaets MeToaMi KOMITBIOTEPHOTO
MOJICJIMPOBAHUSI COBPEMEHHBIX U
TEPCIIEKTUBHBIX CUCTEM CBSI3H.
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TTIKP-4. Ciocob6en
00CCIICUCHUTO
UHPOPMAITMOHHOM
0e30MmacHOCTH
CHUCTEMHOI'0
POrpPaMMHOTO
obecrieyeHust
UH(POKOMMYHUKAIIHOHHO
W CHCTEMBI OpraHu3aIuu

[IKP-4.1. 3HaeT 0CHOBBI
obecneueHus
UHPOPMAITMOHHOM
6€30I1acHOCTH, HOPMaTHUBHbBIE
MIPABOBBIC aKTHI B 00JIACTH
nH(MOpPMAITMOHHOM
0€30MacHOCTH, CUCTEMHOE
IporpaMMHOe 00eCIeyeHuE,
BKJTFOYAst 3HAHWSI O TUTIOBBIX
ySI3BUMOCTSIX.

3natb ba3oBbie METOABI MOTYJISLINN:
amuutyanyio (AM), gazosyro (PM) u
gacToTHy!0 (UM). CriekTpanbHbIil cOCTaB
CUTHAJIOB IS

OCHOBHBIX METOJIOB MOYJISIIIAH:
aMILTUTYTHOM, 4aCTOTHOU U (pa3oBoii.
Ocob6ennoctu UM ¢

HenpepbIBHOH (a3oil. B3auMocBs3p MeT010B
MOJTIYJIALIAY C KJIACCaMHU BBIXOJIHBIX
YCUJIUTEIIE MOIIHOCTH.

[TpUHIIUTIEI MOAYJISIIIMA MHOXKECTBA
oproroHansHbIX nogHecymx (OFDM). Ponb
OFDM npu Hannauu

MHOTOJTy4€BOCTH.

[IKP-4.2. 3HaeT peryiaMeHThbl
obecreyeHus
nH(OOpPMAITMOHHOM
0€30MacHOCTH CHCTEMHOTO
POrpPaMMHOTO 0OeCTIeUeHUS
MH(POKOMMYHUKAIIMOHHON
CUCTEMbI OPTaHU3ALIUN.

3Hath BIUsHUE (Pa30BOro IIyma Ha
MIPOU3BOJUTENHEHOCTD CUCTEM CBSI3H.
OTtHoueHue

CUTHAJI-IIYM JUTsi TU(POBBIX CUCTEM CBSI3U.
[Ipo sHEpreTHUecKyI0 U YaCTOTHYIO

3¢ ()EKTUBHOCTH CUCTEM

cBs3U. [IpMHIMIIBI CHHXPOHU3ALMHU B CHCTEMAaX
cs3u. letnmro Kocraca. Jlerektop ["apanepa.
006

YXYALIEHUU CTETIEHU OJJHO3HAUYHOCTHU (ha3bl
BOCCTaHOBJICHHOM HeCyIIel ¢ pocTOM OUTOBOI
CKOPOCTH

nepenaun. [IpuHIUIIBL paciiupenus crekTpa
CUTHAJIOB B cucTemMax cBsa3u. CTpyKTypHbIE
CXEMBI 1

O0COOCHHOCTH TpeX MOKOJIEHUH U(POBBIX
CHUCTEM CBSI3U 110 MeToJaM (OPMHUPOBAHUS U
00paboTku

CUTHAJIOB: aHAJIOTOBBIE, THOPUIHBIE U
rugposbie. CXeMbl aBBTOMaTHYECKOM

1M (poBOI peryaupoBKu

YCHJICHUSL.

[IKP-4.3. Ymeer
OCYIIECTBIISATH COOp M aHAIIN3
UCXOJIHBIX JaHHBIX JJIS
obecrnieueHus
uHGOPMAITMOHHOM
0€301acCHOCTH CUCTEMHOTO
IPOrPaMMHOTO 00ECTICUCHHS.

YMeTh BBIYUCIATH CHEKTPAIBHYIO TNIOTHOCTD
MOIITHOCTH TIO 33J]aHHOW ()YHKIIMU KOPPEIISIIHN
M (pPOBOTo MOTOKA.

OnpenensiTe ypoBeHb OOKOBBIX JICTIECTKOB B
CHEKTpPE CUTHATA.

[IKP-4.4. Ymeet npuMeHSIThH
IpOrpaMMHO-aNapaTHble
CpeCTBa 3aIlUThI
UHPOPMaLUHL.

YMeTp aHanu3upoBats "riaa3zkoBble”
JUarpaMMbl U CUTHAJIBHBIE CO3BE3/IHs.
Br10upath Kkj1acc BBIXOAHOTO YCUIUTEINS
MOIIHOCTH UCXOAs U3 BUJIA

MOJYJIALIAN.

TIKP-4.5. Bnaneet HaBbIKaMU
YCTaHOBKHU U HACTPOUKHU
anmapaTHO-IIPOTrpaMMHBIX
CPEJCTB 3aLIUThl CHCTEMHOIO
MIPOTrPAaMMHOTO O0ECIICYCHUSI.

Bnaners snemenTamMu NpOEKTHPOBAHUS
COBPEMEHHBIX U NEPCIEKTUBHBIX CUCTEM
CBSI3U.
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[TKC-1. Criocoben
pa3pabarbIBaTh
MIEPCIICKTUBHBIE METOIbI
npuemMa, epeaadd u
00pabOTKH CUTHAJIOB,
00ecreunBaroIX pocT
TEXHUYECKUX
XapaKTePUCTHK TPU
MPOEKTUPOBAHUHT
PpalloO3IEKTPOHHOM
anmnaparypsl

[IKC-1.1. 3HaeT ocHOBHbIE
NPUHITAIEI 1 GU3NIECKUE

3¢ dekThI, 00ecIIeYnBaIONIHe
pacnpocTpaHEeHHE CBETOBBIX
noJiel 1 mpeoOpa3oBaHUe UX
MPOCTPAHCTBEHHO- BpEMEHHOMN
CTPYKTYPHI B
JTUDIIEKTPUIECKIX
HAIPaBISIONINX 3JIEMEHTaX, B
TOM YHCJIE C pa3MepaMu
cyOBOJIHOBOTO MaciTaba

3HaTh OCHOBHBIC MPUHIIMIIBI i (PHU3UYECKHE
a¢dekThI, 00ecreYnBalofe pacpoCTpaHeHHE
CBETOBBIX TOJIEH U MTPeoOpa3oBaHue UX
MIPOCTPAHCTBEHHO- BPEMEHHON CTPYKTYPHI B
JTURIIEKTPUYECKUX HAMPABIISIONINX dJIEMEHTaX,
B TOM YHCIIE C pa3Mepamu cyOBOIIHOBOTO
Maciirada

[IKC-1.2. Ymeet onpenenars
1 000CHOBBIBATH
11e71€CO00pa3HOCTh
UCTIOJIb30BaHMSI BOJIHOBOAHBIX
(hOTOHHBIX CTPYKTYp H
puOOPOB HAHOONITUKH JIJIS
paboThI B cOCTaBE ONTHYECKHX
CHCTEM Iepesiaun 1 00paboTku
uHbopMaIuu

YMeTb onpenenats 1 000CHOBBIBATh
1eN1eco00Pa3HOCTh UCTIONB30BaHUS
BOJIHOBOJ/IHBIX ()OTOHHBIX CTPYKTYp H
npruOOPOB HAHOONTHKH I pPabOTHI B COCTaBe
ONTUYECKUX CUCTEM Mepeaadn 1 00paboTKu
uHpopmaruu

TIKC-1.3. Baageer metogamu
pacdera u aHanu3a
XapaKTEPUCTHK OCHOBHBIX
BOJTHOBO/IHBIX ONTHYECKHX H
HAHOOIITUYECKUX DJIEMEHTOB, a
TaK)Ke ONTUYECKUX CUCTEM
nepenayu u 00paboTKn
uHbopMauu

Bragets MeTOaMu pacyera U aHaIn3a
XapaKTePUCTHK OCHOBHBIX BOJHOBOJIHBIX
ONTUYECKUX U HAHOONITHYECKUX DIIEMEHTOB, a
TaK)KE ONTUYCCKUX CHCTEM TIepeauu U
00paboTKu MHPOPMAIIH

4. O0beM QUCHUIIMHBI B 324€THBIX eIMHUIAX C YKA3aHUEM KOJIUYEeCTBA aKaIeMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0O Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
M HA CAMOCTOSITEJIbHYIO PadoTy 00y4aroumuxcs

OO6mas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 5 3aU€THBIX euHull, 180 akageMUuecKux 4acos.
Pacnpenenenue Tpy10eMKOCTH TUCIUIUIMHBI 0 BHIaM YU4€OHOU JEATEIBHOCTH MPEJACTABICHO B

tabmure 4.1.
Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUJAM YU4€OHOM eI TeIbHOCTH
Bunel yueOHOM nesTeNbHOCTH Beero | Ceectpii
4acoB 1 cemectp
KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBareseM, BCero 52 52
JIeKunoHHBIE 3aHATHS 18 18
[IpakTrueckue 3aHATUA 18 18
JlaGopaTopHble 3aHATUS 16 16
CamocrosiTe/ibHasi padoTa 00y4alUIUXCsl, B T.4. KOHTAKTHasA 128 128
BHeayJuTOpHasi paboTa o0y4aromuxcsl ¢ nNpernoaasareieM, Bcero
[ToaroroBka K TECTUPOBAHUIO 54 54
[ToarotoBka k 1abopaTopHOil paboTe, HaNMCaHUE OTYETa 38 38
[TonroroBka K 3a4eTy ¢ OLICHKOM 36 36
Oo0mast Tpy10eMKOCTh (B Yacax) 180 180
Oo0mas TpyroemMkocTh (B 3.e.) 5 5

5. CTpykTypa u cofep:kaHHe TUCHHIITUHBI

CornacoeaHa Ha noptane Ne 59731 5



5.1. Pa3nenn! (TeMbl) JUCUMIIIMHBI M BUIbI Y4e€0HOH 1eATeIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pas3fienaM (TeMaMm) W BUJaM y4eOHOH JesTeNbHOCTH MPUBEICHA B
tadiuue 5.1.
Ta0auia 5.1 — Pa3aensl (TeMbl) AMCHUIIMHBL U BUABI Y4COHOH €ITeIbHOCTH

HasBanus paznenos (Tem) ieHIT' [Ipak. | JIa6. | Cam. Bcer((%:gaCOB dopmupyemsbie
IUCIUAIUINHBI " > | 3aH., 4 | pabd. [pal., q sxsamena) KOMIIETEHIINHU
1 cemecTp
1 Monynsauus. CrieKTpaabHbIi 2 4 4 20 30 IIKP-1, IIKP-4, IIKC-1
COCTaB.
2 ®opmupyromuii punsTp. Ero |2 2 4 20 28 [TIKP-1, [IKP-4, ITKC-1
pOJIb.
3 CornacoBanssblii punstp. Ero |2 2 4 20 28 IIKP-1, ITIKP-4, ITKC-1
pOJIb.
4 YacroTHas ¥ 3HepreTuyeckas |2 2 - 10 14 IIKP-1, IIKP-4, IIKC-1
3¢ (HEKTUBHOCTH CHCTEM CBSI3H.
5 IlpyHUMIIBI CHHXPOHU3AUU B |2 - - 10 12 [TIKP-1, [IKP-4, ITKC-1
CUCTEMaXx CBS3H.
6 IIpuHIMIBI paclIMpeHus 2 4 - 10 16 IIKP-1, ITIKP-4, ITKC-1
CIIEKTpa CUTHAJIOB B CUCTEMAaX
CBSI3U.
7 HacTOTHAasi MaHUITYJISILIHS C 2 - 4 18 24 IIKP-1, IIKP-4, IIKC-1
HETpEepbIBHOHN (a3oii.
8 IIpunnuner moxyisiuu OFDM. (2 4 - 10 16 IIKP-1, IIKP-4, IIKC-1
9 Ilpunuunsr MIMO. 2 - - 10 12 IIKP-1, IIKP-4, TIKC-1
Hroro 3a cemectp |18 18 16 128 180
Utoro |18 18 16 128 180

5.2. Conep:xanue pa3enoB (TeM) TUCHHIINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIIUSIM) MPUBEICHO B Ta0wHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCITUTUINHBI (B T.U. 11O JEKITHSIM)

TpynoemkocTs
Hazpanus paznenos Copnep:xanue pa3eson (TeM) (TeKIHOHHbIE dopmupyemsbie
(Tem) TUCUIUTUTAHBI JTUCIUTITUHBI (B T.Y. 11O JICKITHSM ) KOMIIETEHIINU
3aHATHUSA), U
1 cemecTp
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1 Monynsuus.
CrexTpanbHbIi
COCTaB.

Ponb Mopynsiiuu B cucreMax nepeiayu
uHpopmanuu.Pa3nudre aHaIOroBoi u
G poBoOi

Moaysn. TpeOoBaHMs K CIIEKTpaM
CUTHAJIOB B

COBPEMEHHBIX CUCTEMaX Mepeaadn
uHpopmanuu. TernoBoii
uryM.CriekTpanbHast

IUIOTHOCTh MOIIHOCTU curHaina.CrnekTpsl
CUTHAJIOB C

AM, ®M, UM u OFDM
Moaysnuamu. Tpu

MOKOJICHUS IIU(PPOBBIX CUCTEM CBSI3U:
AQHAJIOTOBBIE,

ruOpuIHbIe ¥ TU(PPOBBIE.

TIKP-1, [TKP-4,
TIKC-1

Htoro

2 ®opmMupyomun
¢mieTp. Ero posnsb.

CriexTpanbHas IVIOTHOCTD CTy4YaiHOM
II0CJIEA0BATEIBHOCTH UMITYJICOB
IIPSIMOYTOJIBHOU

¢dopmbl.CKOPOCTH Crajia MOIIHOCTHU B
3aBUCHUMOCTH

ot yactotel. HeoOxoaumocThb
CTJIa)KUBaHUs (PPOHTOB
umnyJbcoB.OunpTp "npunonsaroro”
KocuHyca.OCOOEHHOCTH peaTn3auu
dunbTpa B

U(PPOBOM BHUJIE: BIUSIHUE HA
(bopMHUpyeMBIii CEKTP

(bakTOpPOB AUCKPETHOCTU U
OTPaHUYEHHOCTH 10

BPEMEHU MMITYJIbCHON XapaKTepUCTUKY;
BIIMSIHUE

1 pO-aHAIOTOBOT0 IpeoOpa3oBaTes.

ITIKP-1, TIKP-4,
IIKC-1

Hroro

3 CornacoBaHHBIN
¢bunsTp. Ero posns.

TemmoBoy MyM Kak OrpaHUYUTENb
MPOU3BOJUTENEHOCTH CUCTEM
cBs13u.CoracoBaHHbIN

GbuIbTp Kak GUIBTP, TOCTABIISIOIIHMA
MaKCHUMyM

OTHOIICHUIO CUTHAJI-IIIYM MpU HATUYUHU
aJIUTUBHOTO

6emoro mryma.Heob6xoaumocThb
COTJIaCOBaHUs

aMIUIUTYAHO-4aCTOTHON XapaKTEePUCTUKH
(AUX)

dbopmupyromero guibrpa ¢ AUX
corytacoBaHHOT0.DuibTp "KOpeHs" U3
"MpUNOIHATOr0" KOCHHYCA.

ITIKP-1, TIKP-4,
IIKC-1

Hroro
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4 YactoTHas u

CBs13b Mex 1y "aHanoroBbM" 1

TIKP-1, [TKP-4,

JHEpreTHyYecKas "udpoBsIM" [IKC-1
3¢ (HEeKTUBHOCTH OTHOIIEHUSMH CUTHAJI-
CUCTEM CBSI3U. uryM.HopmupoBanHnas
MIPOIYCKHAs CIIOCOOHOCTH
ka"ayia.CKOpoCTh
konupoBanus. Teopema IllenHona, ee
nimtoctpauus. Ipenen llennona, npeaen
JIBOMYHOTO
KaHaJja CBSI3U: )KECTKHUE PEeIICHUs U
MSATKHE PEIICHUSI.
Hroro
5 IIpuHnunsL KorepentHocts npu npueme u 06padboTke ITIKP-1, TIKP-4,
CHUHXPOHHU3AIIU B curHana.BoccranoBneHue Hecyen IIKC-1
CUCTEMAX CBS3H. yacTtoThlIleTns
Kocraca.BoccraHoBieHnE TaKTOBBIX
uMiyJibcoB.Jlerexkrop ['apanepa.
Hroro
6 [TpuHUUIBI JlocToMHCTBA CUTHAJIOB C PACIIMPEHHBIM [TKP-1, [IKP-4,
pacipenus crektpa |cnekrpom.llceBnocmyyalinbie [IKC-1
CUTHAJIOB B CHCTEMax |I[OCJIeIOBATEIbHOCTH
CBSI3U. (M-nocnenoBatenpHOcTH). Konr ['ompaa.
Hroro
7 YacToTHast [punnun padotsr UM ¢ HII®. YacrorHas [TIKP-1, TIKP-4,
MaHHUITYJISIUSA C MOJYJISIIHS ¢ HETIPEPBIBHOM (pa3oit [IKC-1
HenpepbiBHOH (azon. |(CPFSK).
Hroro
8 [IpuHIUIIBI NimrocTpanus HenocTaTka 4aCTOTHOTO IIKP-1, TIKP-4,
moayisituu OFDM. paszaeneHus [IKC-1
kaHasioB. mtocTpaiust opToroHaJIbHOCTH
HECYIIUX

IpY BBITOJHEHUH OTIEPALUHU TUCKPETHOTO
npeoOpaszoBanus Pypre
(AI1d).HeobxoaumocTh

LUKJINYECKOTo NpepuKca JUIsi CHIKEHUS
BPEIHOTO

BJIMSAHUS MHOroy4eBocTu. [ lapameTpsl
MOTYJISLIH

OFDM B cucremax cBsizu 4G
LTE.CtpykTypHBbIE

CXEMBI NlepeaTyrKa U IpueMHHKa ¢
OFDM.

Hroro
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9 Ipunuunsr MIMO.

Knaccupukamus MIMO: SISO
(kmaccuyeckuii

Bapuanr), SIMO (pa3HeceHHbIH npuem),
MISO

(pa3necennas nepegava), SU-MIMO
(0THOTIOJIB30BATENBCKOE
POCTPAHCTBEHHOE

ymiotHenue), MU-MIMO
(MHOrOI0JIb30BaTENBCKOE
IPOCTPAHCTBEHHOE
yiioTHeHue).CTpyKTypHbIe

cxembl MIMO cornacHo kinaccudukanuu.

TIKP-1, [TKP-4,
TIKC-1

Htoro

2

Hroro 3a cemectp

18

Hroro

18

HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

Tabauna 5.3 — HauMeHoBaHUE NPaKTUYECKUX 3aHITHH (CEMUHAPOB)

HaszBanus pasnenos
(TeM) TUCUHUTLITUHBI

HanmeHnoBaHue NpakTUYECKUX 3aHATHN
(cemHnHapoB)

TpynoemMKoCTb,
q

dopMupyemble
KOMIIETCHIIUU

1 cemecTp

1 Monynsauus.
CrniekTpanbHbIi COCTaB.

Pacyer ciekTpasibHOM TUIOTHOCTH
MMITYJICOB

TpeyrojabHOU (JOPMBI Ha OCHOBE
U3BECTHOU

CIIEKTPAJIbHOM MIIOTHOCTH UMITYJICOB
npsAMOYTosbHOM opmel.Pacuer
KOPPEJALMOHHBIX

GYHKIU 17151 HEKOTOPBIX BUJIOB
MOAYJISILIUU: C

JUHEHHBIM peoOpazoBaHueM OUTOB
(cymma u

Pa3HOCTh), C YepPEeIOBAHUEM MOSIPHOCTH
(AMI,

YIIN), ¢ TMKIMYeCKuM
npeobpazoBanueM (MLT3).Pacuer
CIEKTPAJIbHBIX MJIOTHOCTEN O
KOPPEJALMOHHBIM
dbyukusam.Iloctpoenune
COOTBETCTBYIOIIUX IPapUKOB, UX aHAIIU3.

ITIKP-1, TIKP-4,
IIKC-1

Hroro

CornacoeaHa Ha noptane Ne 59731




2 ®opmMupyromui
¢unbTp. Ero poss.

Brruncnenue npenenbHbIX 3HAYCHUN
YaCTOTHOU

xapakrepuctuku (UX) punbtpa
"mpunogHsaTOro"

KOCHHYCa JJIsI OCOOCHHBIX
yactoT.Iloctpoenue "ot

pyku" rpadukoB ammmutyaHoi UX u
HMITYJIbCHOU

xapakrepuctuku (UX) ¢punprpa.Pacuer
Ha

KOMITBIOTEPE C TIOMOIIBIO IUCKPETHOTO
npeobpaszoBanus Pypre aMIUIUTY IHON
UX ¢unbrpa

10 JUCKPETHON M puHUTHON X
¢unpTpa.lloctpoerne "oT pyku" OTKIHKA
dopmupytromero ¢puibTpa (10 mudpo-
aHAJIOTOBOT'O

npeoOpaszoBares) Ha 3aJaHHYIO
OUTOBYIO

[0CJIEI0BATENbHOCTD.

TIKP-1, [TKP-4,
TIKC-1

Hroro

3 CorytacoBaHHBIA
¢mieTp. Ero ponb.

Pacuer npenenbHbIX 3HaYCHUN
4aCTOTHOU

xapakrepuctuku (UX) ¢punbrpa Tuna
"KopeHb" u3

"MmpuUnoAHATOr0" KOCUHyca AJis
0COOEHHBIX YacTOT C

MIOMOUIBIO IIPOTPaMMbl KOMIIBIOTEPHO
anreOpbl

SymPy.Iloctpoenue "ot pyku" rpadpukon
aMIuTy 1HoM UX U UMITyIbCHOM
XapaKTepUCTUKU

(UX) punprpa.Pacuer Ha kKoMIBIOTEPE C
IIOMOIIBIO

JMCKpeTHOro npeodpazoBanust Oypne
aMIUIUTYIHOM

YX ¢uibTpa no JUCKPETHOH U
¢uauTHOU X

¢unpTpa.llocTpoenue "ot pyku" oTKIMKA
COIJIaCOBAaHHOTO (puiIbTpa (B MppoBOM
BHJIC) Ha

3a1aHHBIMA BXOJHOW CUTHAL.

IIKP-1, TIKP-4,
[IKC-1

Hroro
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4 YacroTHas u
SHEepreTuIecKas
3¢ (HEeKTUBHOCTH
CHCTEM CBSI3H.

[TocTpoeHue ¢ moMOIIbI0 KOMITBIOTEPA
rpaduKoB

3aBUCUMOCTH IIPEIEIBHON
SHEPreTUYECKON

a¢dexkTuBHOCTH KOn1a (1B) oT ckopocTn
KOJIMPOBAHUS

(ot 0 1o 1) my1st ABOMYHON MOAYIISIIUN
(>xecTkue

pEIIeHNs U MSTKHE PEIICHHS) U IIPH
OTCYTCTBUH

MOAYJISILMHU KakK TakoBou. MutrocTpanus ¢
MIOMOIIBIO

KOMITBIOTEpA MPEEIbHOTO
HHEPTETUYECKOTO

BBIMTPHINIA OT KOJUPOBAHHUS.

TIKP-1, [TKP-4,
TIKC-1

Hroro

6 [IpuHuUMnBI
pacIIMpeHHs CEKTpa
CUTHAJIOB B CHCTEMaX
CBSI3H.

I'enepanns nceBnocimyyainHbIx
MOCIEI0BATEILHOCTEM
(M-mocnenoBaTenbHOCTEN) C TOMOIIBIO
U POBBIX

¢unpTpoB.CBoiicTBa M-
nocienoBarenbHocTel. Koabr
T'onpma.Pacuer moaockl 4aCTOT CUCTEM C
PaCIIMPEHHBIM CIIEKTPOM.

IIKP-1, TIKP-4,
[IKC-1

Hroro

8 IIpuHIUIIBI
Monaysiiun OFDM.

HeranpHas "ot pyku" npopucoBka
curHaiia ¢ OFDM

JUTSL MaJIOTO YHCJIa HECYIIUX: OTPUCOBKA
OTJIEIbHBIX

HECYIIUX U pe3yJIbTaTa ux
cymmupoBanus. KomnbrotepHoe
MOJIeTTMPOBaHUE

curgaiia ¢ OFDM c¢ nomouisio
JTUCKPETHOTO

npeobpazoBanust Oypre. O6cyxaeHNE
0CcoOeHHOCTEH

Takoro curHajia.MojienupoBaHue
a¢pdekra oT

MHOTOJTy4€BOCTH IS IBYX JIy4eH.
BcraBka

UKJIMYECKOTO npedurca; 00Cyx)aeHue
MOJIOKHUTENBHOTO 3 dekTa.

ITIKP-1, TIKP-4,
IIKC-1

Hroro

Hroro 3a cemectp

18

Hroro

18

5.4. JlaGopaTopHbIe 3aHATHSA

HaumeHoBaH#e 1a00paTOpHBIX pabOT MpHUBEIEHO B Ta0uIe 5.4.
Tab6mmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT

HaszBanus pazaenon
(TeM) TUCIUTIITUHBI

HaunmenoBanue 1a0opatopHbIx paboT

TpynoemkocTs,
q

dopmupyembie
KOMITIETEHIINH

CornacoeaHa Ha noptane Ne 59731
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1 cemecTp

1 Monynsuus. N3ydeHue CrieKTpoB CUTHAJIOB C 4 [TIKP-1, I[TKP-4,
CnekTpalibHBIN COCTaB. |JIMHEHMHOMN IKC-1
Moxaysinuei. [TokaspiBaeTCs BIUSHUAE
dbopmbl
UMITYJIbCA-HOCUTENS U QYHKIUU
KOppesIIU
OHUTOBOI1 MOCIEIOBATEILHOCTH Ha
CIEKTP
dbopMHUpyeMOTO CUTHAJIA.
Htoro 4
2 ®opmMupyromui B cucreme Matlab nzyuaercs 4 [IKP-1, TIKP-4,
¢unbTp. Ero poss. dopmupyromuit puabTp [IKC-1
"IPUNOAHATOrO" KOCHHYCA.
Hroro 4
3 CornacoBaHHBIH B cucreme Matlab uzyuaercs 4 IIKP-1, IIKP-4,
¢mieTp. Ero posnsb. COIJIACOBAHHBINA (UIIBTP [IKC-1
"KopeHb" U3 "MpUNOJHATOr0" KOCUHYCA.
Hroro 4
7 YacToTHas Nzyuenne Simulink-monenmn 4 IIKP-1, ITKP-4,
MaHUITYJISIIUS C HEKOTEPEHTHOTO IKC-1
HEeMpephIBHOU (Da30il.  |AeMOayssiTopa 4aCTOTHO-
MaHUIYJUPOBAHHOTO
CUTHAJIa ¢ HEeTIpEPBIBHOU (ha3oii.
Htoro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / KypcoBasi padora
He npenycMoTpeHo y4eOHbBIM MIIaHOM
5.6. CamocTosiTeqbHaAs1 padoTa

Bunbl caMmocToATeIbHOM paboThI, TPYJOEMKOCTh U (POPMHUPYEMBbIC KOMIICTCHIIMH TIPEICTaBICHBI B
tabnuue 5.6.
Tabmura 5.6 — Bujbl caMoCTOSITeNIbHOM paboThI, TPYA0EMKOCTh B (pOpMHpyeMble KOMICTCHIIHN

HasBanus pasznenos | Buasl camocrostensHo | TpynoeMkocts, | PopMupyemsie

DOpMBI KOHTPOJIA

(TeM) TUCLMILIAHBI paboThI q KOMIIETCHIINHU
1 cemecTp
1 Monynsuus. IToaroroBka x 6 IIKP-1, TIKP-4, TectupoBanue
CnekTpalibHBII TECTUPOBAHUIO IIKC-1
COCTaB. ITogroroska k 10 [IKP-1, IIKP-4, JIaGopatopHas
nabopaTopHoii paboTe, IIKC-1 pabota
HamucaHue oT4yeTa
[ToaroroBka k 3adery ¢ 4 IIKP-1, ITIKP-4, | 3a4éT c o1leHKOMU
OIIEHKOM [MKC-1
Uroro 20
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2 ®opmupyrommii  |[loaroroBka k 6 [IKP-1, [TKP-4, TectupoBanue
¢buneTp. Ero posb. |TecTUpOBaHUIO [MKC-1
[ToaroroBka k 10 [1KP-1, ITKP-4, JlabGopaTopHas
nabopaTopHo# pabdoTe, ITKC-1 paborta
HaIlUCaHUE OTYeTa
[ToaroroBka k 3auery ¢ 4 [IKP-1, [TKP-4, | 3auér ¢ oneHKoMH
OIICHKOM [TKC-1
Hroro 20
3 Cornacoanubeli |IloaroroBska k 6 IIKP-1, TIKP-4, TectupoBanue
¢bunsTp. Ero posb. |TecTupoBaHUIO IIKC-1
IToaroroska k 10 [IKP-1, IIKP-4, JIaGopatopHas
nabopatopHoii padore, [TKC-1 paborta
HanucaHue OT4yeTa
[ToaroroBka k 3adery ¢ 4 [IKP-1, [IKP-4, | 3auér ¢ oneHkoi
OIICHKOM IIKC-1
Uroro 20
4 YactoTHad " IToaroroBka k 6 IIKP-1, IIKP-4, TectupoBanue
JHEpreTuyecKas TECTUPOBAHUIO [TKC-1
3G GEeKTUBHOCTD [ToaroroBka k 3auery ¢ 4 IIKP-1, IIKP-4, | 3a4éT c o1leHKOM
CHUCTEM CBSI3HU. OLICHKO [MKC-1
Uroro 10
S IIpuHuumns IToaroroBka k 6 IIKP-1, TIKP-4, TectupoBanue
CHUHXPOHU3ALMU B | TECTUPOBAHUIO [TKC-1
CHCTCMaX CBA3H. [ToaroroBka k 3auery ¢ 4 IIKP-1, IIKP-4, | 3a4éT c o1eHKOM
OIICHKOM [IKC-1
Uroro 10
6 [IpuHuUnbBI IToaroroBka k 6 IIKP-1, TIKP-4, TectupoBanue
pacIIupeHust TECTUPOBAHUIO [TKC-1
CIICKTpa CUTHAJIOB B | [JoArOTOBKA K 3a4€Ty C 4 IIKP-1, IIKP-4, | 3a4éT c o1¢HKOM
CHUCTEMax CBSI3U. OLICHKO [MKC-1
Uroro 10
7 YacTtoTHas IloaroroBka k 6 IIKP-1, IIKP-4, TectupoBanue
MaHUITYJISUSA C TECTUPOBAHUIO ITIKC-1
HETIPEPBIBHOK IToaroroBka k 8 [IKP-1, TIKP-4, JlaGoparopHas
azoii. nabopaTopHoit padore, IIKC-1 paborta
HamucaHue OT4YeTa
[ToaroroBka k 3aderty ¢ 4 IIKP-1, IIKP-4, | 3a4éT ¢ oneHKOM
OIICHKOH IIKC-1
Htoro 18
8 [IpuHIHUIIBI IToaroroeka k 6 [IKP-1, [TIKP-4, TectupoBanue
moayisituu OFDM. [TectupoBanuto [MKC-1
[ToaroroBka k 3aderty ¢ 4 IIKP-1, IIKP-4, | 3a4éT ¢ oneHKOM
OIICHKOH IIKC-1
Htoro 10
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9 IlpuHUHUIIBI ITonroroBka K 6 IIKP-1, IIKP-4, TectupoBanue
MIMO. TECTUPOBAHUIO [IKC-1
[ToaroroBka k 3aderty ¢ 4 IIKP-1, IIKP-4, | 3a4éT ¢ oneHKOM
OIICHKOH IIKC-1
Hroro 10
Hroro 3a cemectp 128
Htoro 128

5.7. CooTBeTcTBHE KOMIIETEHUMH, (DOPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,

U BU/I0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
JEATEeILHOCTH MPEICTABICHO B TadHIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLIUILINHBI, U BUOB

3aHATUI
Bunsl yueOHOM AesTenbHOCTH
dopmupyembie
Jlek. I[Ipaxk. JIa0. Cam. DOopMBI KOHTPOJIS
KOMIIETEHIIUH
3aH. 3aH. pao. pao.
ITKP-1 + + + + 3auér c onenkoii, Jlaboparopuas pabora,
TectupoBanue
[TKP-4 + + + + 3auér ¢ onenkou, JlaboparopHas pabdora,
TectupoBanue
ITKC-1 + + + + 3auér c oneHkoi, JJaboparopHas padora,
TectupoBanue

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4aronXCs
6.1. basuibHbIe OneHKH 1J1s1 (popM KOHTPOJIA

BameHbie oneHKH 17151 POPM KOHTPOJIS MpeICTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . | MakcuManbHBIN Oat
MaxkcumanbHbIN MaxkcumanbHbII
3a MIEPUOJ MEXKIY Bcero 3a
@DopMBI KOHTPOJIA 6amn Ha 1-y10 KT ¢ Oa 3a meproa
2KT u Ha KoHel CEMECTP
Hayana cemectpa | mexnay 1KT u 2KT
ceMecTpa
1 cemecTp
3a4éT ¢ OIeHKOH 0 0 30 30
JlaGopatopHas pabota 10 10 20 40
TectupoBaHue 10 10 10 30
Hrtoro makcumym 3a 20 20 60 100
epuos
Hapacraromum ntorom 20 40 100 100
6.2. Ilepecuer 02/110B B OLICHKH 32 TEKYIIHH KOHTPOJIb
[lepecuer 6aIOB B OIIEHKH 33 TEKYIIHI KOHTPOJIb MPEICTaBIeH B Tabnure 6.2.
Tabnuna 6.2 — Ilepecuer 6aI0B B OLIEHKHU 3@ TEKYIIHH KOHTPOJIb
basel Ha 1aTy TEKyIIero KOHTPOJIs Onenka
>90% oT MakcuMalIbHOIN cyMMBbI OaioB Ha gaty TK 5
Ot 70% no 89% ot makcuMabHOU cyMMBI 6aiioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcuManbHOI cymMMbl OaioB Ha naty TK 2
6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY
14
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[lepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOAHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuma 6.3 — Ilepecdet cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnM4HO) (3aYTEHO) 90— 100 A (oTIU4HO)
4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpenctBenHo)
2 (HEeyI0BJIETBOPUTENIHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (meynoBrieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAINIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHAas IMTEpaTypa

1. Jemonynsamus mudpoBeix curHanoB. CTaTUCTUYECKUN M CUTHAIBHBIA MOAXOIBI: Y4eOHOE
nocobue / A. B. HoBukos - 2018. 51 c. [DnexkTpoHHBINH pecypc]: — Pexum gocrymna:
https://edu.tusur.ru/publications/7150.

2. OCHOBBI IOCTPOCHUS NH(HOKOMMYHUKAIIMOHHBIX CUCTEM M ceTel: YuyebHoe mocodbue / A. B.
[IyroBkun - 2022. 128 c¢. [DnexkTtpoHHBIH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/9600.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. lludposrie cuctembl nepenaun: YuedbHnoe mocodbue / B. M. Bunokypos - 2012. 160 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/1408.

2. Jlemonynsuus OMHApHBIX MUGPOBBIX cUTHAIOB. CUTHANBHBIN TOAX0: YdyeOHoe mocooue / A.
B. HoBukoB - 2016. 52 c¢. [DnekTpoHHBIHN pecypc]: — Pexum npocrtyna:
https://edu.tusur.ru/publications/6322.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. UccnenoBanne aMIUTUTYJHBIX CIIEKTPOB CUTHAJIOB C UMITYJILCHON MOJYJISIMEN B TPOrpaMMHON
cpene Simulink: MeTonudeckue yka3zaHus kK 1abopatopabiM padoram / A. B. Hosukos, C. I'. PricOekos -
2018. 31 c. [DnexTpoHHBIH pecypc]: — Pexum goctyma: https://edu.tusur.ru/publications/7693.

2. COOpHUK KOMITBIOTEPHBIX JIA0OPATOPHBIX padOT 1O CHCTEMaM CBSI3U: MeToANYecKre yKa3aHus
K aboparopHbM pabotam / A. B. HoBukos - 2018. 151 c. [DnexTpoHHsIi pecype]: — Pexum moctyna:
https://edu.tusur.ru/publications/7149.

3. BepositHOCTh OHMTOBOW OmMOKM mpu nuddepeHnanbHOM IeKOJUpPOBaHUU: Y4yeOHO-
METOJUYECKOe TTocoOue ISl MPOBEACHUS MPAKTHYCCKUX 3aHATHH U CaMOCTOSITEIbHON padoTsl / A. B.
HoBukoB - 2019. 21 c¢. [DnekTpoHHBH pecypc]: — Pexum pgoctymna:
https://edu.tusur.ru/publications/9007.

4. UccnenoBanue konoB Puna-Comomona: Meroanyeckne yka3aHus K J1abopaTOpHOH paboTe 1o
cuctemam cBs3u / A. B. Hosukos, JI. . Yrerenos - 2018. 10 c. [DnekTponHbIi pecypc]: — Pexum
nocrymna: https://edu.tusur.ru/publications/7361.

5. COOpHHK 3JIEKTPOHHBIX J1A0OPATOPHBIX PabOT MO CHCTEMaM CBS3H: YUeOHO-METOIUYECKOE
mocoOue IS BHITIOJIHEHUS JTa0OpaTOPHBIX pabOT U caMoCTOsATeNbHON padoTel / A. B. HoBukos - 2017.
158 c. [DnexTponHsIii pecypc|: — Pexxnm noctyna: https://edu.tusur.ru/publications/6888.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJI51 JIMIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

yqe6HO-MeTO,HH‘{eCKHe MaTCpuaibl OJIA CaMOCTOSITEJIbHON U aYHHTOpHOﬁ pa60TLI 06yqa}0mﬂxcx
H3 4uciia Jul ¢ OrpaHu4YCHHBIMU BO3MOXHOCTAMUA 300POBbA U UHBAJIMAOB IIPEAOCTABIIAIOTCA B q)opMax,
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a/IalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.
Jst Iun ¢ HapylIeHUsIMU 3PeHu:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.
J st U ¢ HApYIIeHUsIMU cJIyXa:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOU (opme.
J st U1 ¢ HApYLIeHUsIMU OTIOPHO-BUTaTeJIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,
— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPaMMHOe o0ecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlnst mpoBeieHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYaTbHBIX KOHCYJIbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllUU UCIIONb3yeTCs yueOHask ayUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYyebnas nabopatopuss HHOOPMAIMOHHBIX TEXHOJOTHI: ydeOHass ayIUTOPHS ISl TPOBEACHUS
3aHATUH MPAKTUYECKOTO THIA, Y4eOHAst ayIUTOPHS I NMPOBEJACHUS 3aHATUH 1ab0paTOPHOTO THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHUSI KypCcOBBIX pabor); 634034, Tomckas
obnacTts, T. Tomck, Bepmununa ynuna, 1. 47, 423 ayg.

Onucanue nMeroerocss 000pya0BaHus:

- Jocka maruutHo-MapkepHas BRAUBERG;

- LMC-100103 Dkpan ¢ anexrponpuogom Master Control Matte 203*203 cm White FiberGlass,
yepHas KaliMa 1o nepumerpy;

- IIpoextop NEC «M361X»;

- CucremHsbiit 610k (16 mit.);

- Monwutops! (16 mT.);

- Komnrerorep;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecnieueHue:

- 7-Zip;

- Adobe Acrobat Reader;

- Google Chrome;

- LibreOffice;

- Microsoft PowerPoint Viewer;

- Microsoft Windows 7 Pro;

- Mozilla Firefox;

- OpenOffice;

- Opera;

- PTC Mathcad 13, 14;

- Scilab;

8.3. MaTepuaibHO-TeXHHYECKOE U MPOrpaMMHOe o0ecneyeHue 1Jisl JIa0OpaTOPHBIX padoT

YyebHas nabopatopus UHOOPMAIMOHHBIX TEXHOJIOTUN: yueOHas ayIuTOpuUs AJsI IPOBEICHUS
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3aHATUM MPaKTHUYECKOro THIA, yueOHas ayauTOpus JJIs MPOBEICHUS 3aHATHI 1abOpaTOpHOTO THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHUSI KypcOBBIX pabor); 634034, Tomckas
obmnacts, T. Tomck, Bepmununa ynuna, 1. 47, 423 ayg.

Onucanue UMeroIerocs 000pya0BaHuUs:

- Jlocka maruutHo-MapkepHas BRAUBERG;

- LMC-100103 3kpan ¢ anektponpuBoaom Master Control Matte 203*203 cm White FiberGlass,
yepHas KalMa 1o nepumerpy;

- [Tpoextop NEC «M361X»;

- Cucremnsbiit 6510k (16 1mIT.);

- Monuropsi (16 mT.);

- Kommnsrorep;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- 7-Zip;

- Adobe Acrobat Reader;

- Google Chrome;

- LibreOffice;

- Microsoft PowerPoint Viewer;

- Microsoft Visual Studio;

- Mozilla Firefox;

- OpenOffice;

- Opera;

- PTC Mathcad 13, 14;

- Scilab;

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

Jlist caMoCTOSTeNNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNoKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jleanna 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.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBareibHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHMIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaIuy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPENOaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOW 3aHUMAIOTCSI 00ydYaromuecs: ¢ HapyIIeHUEeM CiIyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
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JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YaIOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
npuema/nepeaayn yueOHoM nHGOpMaIMU B JOCTYHMHBIX opMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAMH U3yUeHUs!
JUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMIIETCHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6imma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUATIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCUHUTLITUHBI KOMIIETEHIIUH
1 Monynsaumst. Cnekrpansubiii | [IKP-1, [IKP-4, |3a4éT ¢ onenkoit [Tepeuens BOIIPOCOB IJist
COCTaB. [IKC-1 3ayeTa C OLEHKOM
JlaGopaTopHas Tembl 1a0opaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
2 ®opmupyrommii punbtp. Ero |IIKP-1, [IKP-4, |3auér c ouenkoit  |Ilepedenp BompocoB st
pOJib. [IKC-1 3a4eTa ¢ OL[EHKOM
JlaGopatopHas Temsbl n1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN
3 CornacoBanusiii punbtp. Ero |ITIKP-1, IIKP-4, |[3auér ¢ onenkoii  |Ilepeuens BOmpocoB Jist
pOJib. TIKC-1 3a4eTa C OLEHKOMI
JlaGopatopHas Temsbl 1abopaTopHbIX padoT
pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
4 Yacrtornas u sHepretuueckas |[IKP-1, [IKP-4, |3auér c ouenkoit  |Ilepedens BompocoB st
s dextuBHOCTh cucteM cBsizu. |[TKC-1 3a4eTa C OI[EHKOM
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
5 lpunnumnet cuaxponusanuu B |[IKP-1, [IKP-4, |3a4éT ¢ onenkoi [Tepeuens BOIpOCOB AJ1st
CHCTEMaXx CBS3H. ITKC-1 3a4eTa ¢ OI[CHKON
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aaHUI
6 [IpuHUUIIBI pacIUpEeHUs [IKP-1, ITKP-4, |3auér c ouenkoit  |[lepedyeHn BOmpocoB AJis
criektpa curHanoB B cuctemax |[TIKC-1 3a4yeTa ¢ OIEHKOM
CBsI3HU. TectupoBanue [IpumMepHbIii IEpeYeHb
TECTOBLIX 3aJaHUN
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7 HacTOTHAsi MAaHUITYJISALIMS C [IKP-1, IIKP-4, |3auér c ouenkoii |Ilepeuenb BonpocoB /s

HENPEePBIBHON (ha3oii. [IKC-1 3a4eTa ¢ OLEHKOM
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3a/laHUN

8 ITpuHLIUIIBI MOIYISIUN [IKP-1, TIKP-4, |3auér c ouenkoii  |Ilepeuenb BompocoB /st

OFDM. [IKC-1 3a4eTa ¢ OLCHKOM
TectupoBanue [IpuMepHbIii TEpeUeHb

TECTOBBIX 3alaHNN
9 INpuauunsr MIMO. IIKP-1, IIKP-4, |3auér c ouenkoii  |IlepedyeHp BonpocoB s
[KC-1 3a4era ¢ OLCHKON
TectupoBanue [IpumepHBIil nepeueHb

TECTOBBIX 3aIaHUN

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.
Tabnuna 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYECHHS IO

JTUCLUILINHE
®opmynupoBka TpebOBaHUM K CTeeHH C(HOPMHUPOBAHHOCTH
Orenka Bbannet 33 OM IUTAHUPYEMBIX PE3YJIbTaTOB 00yUEHUs
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEeyAOBIIETBOPUTENHHO) | MAKCUMAIbHOMU | UJIM ()parMeHTapHBIE YMEHHUH UIn HABbIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUYIHO (dbparmeHTapHbBIC
OCBOEHHOE IPUMEHEHHE
yMEHHE HaBbIKOB
3 ot 60% 1o o01ue, HO He B LIEJIOM YCIIEIIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPHUPOBaHHbIE HO He yCIIELIHOE, HO He
MaKCUMaJbHOM 3HAHUA CHUCTEMATHYECKU | CUCTEMATHUECKOe
CYMMBI 0aJioB OCYIIECTBIISIEMOE pUMEHEHNe
yMEHHue HABBIKOB
4 (xopor1io) ot 70% 1o c(OopMHpOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHENIHOE, HO yCHENIHOEe, HO
MaKCUMaJbHON OTIENbHBIC coJiepKaIue coJiepKarye
CYMMBI 0JUIOB | TIpOOJIeMbI 3HAHUS OTJeNIbHBIC OTJENIbHBIC
poOeITbl yMEHUE POOEITBI
MIPUMCHECHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbie | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMaJIbHOW | cHCTEMaTHYECKHe yMEHHE CHUCTEMaTHYeCKoe
CYMMBbI 0aJI0B 3HAHUA PUMEHEHHE
HaBbIKOB

[Ikana KOMIJIEKCHOW OLIEHKH CPOPMUPOBAHHOCTH KOMIIETECHIMI MpHBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMITIEKCHOM OIIEHKH CHOPMUPOBAHHOCTH KOMITETEHITHI

Onenka ®opmyIupoBKa TpeOOBAaHUH K CTENEHN KOMIIETEHIINU

CornacoBaHa Ha noptane Ne 59731 19



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
NEUCTBUAX.

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
HeﬁCTBHHX, 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. CornacoBaHHbIi GuUIbTp 0OECIIEUNBAET:
- MuHMMaNnbHO KOPOTKUH IO BPEMEHU OTKJIMK Ha CBOEM BBIXOJIE
- MakcuManbHO€ OTHOLIEHHWE CUTHAJI-IIYM HAa CBOEM BBIXOJE B ONPEIECICHHBIM MOMEHT
BPEMEHH, MIPU YCIOBUH, YTO LIyM — OeJIbIit
- CHsATHE 3aKOHA MOIYJISIUU (JIEMOTYJISIIHIO)
- MakcuMyM 1I€HHOHOBCKOW MH(GOpMallMy Ha CBOEM BBIXOJIE
2. ®opmupyromuii GuabTp oOecrneynBaeT:
- ®opMHpOBaHUE KBaIpaTYPHBIX CUTHAJIOB C 33JaHHON (JOPMOI1 CIIEeKTpaIbHOMN MIIOTHOCTH
- ®opmupoBaHKUE Y3KOMOJIOCHOTO CUTHAJIA HA HEKOTOPOM HECYIIIEW YacTOTe
- ®opmupoBaHNEe OPTOTOHAIBHBIX IO BPEMEHH KBaIpaTypPHBIX CUTHAJIOB
- ®opmMupOBaHUE TAKTOBBIX UMITYJIbCOB JJII CHMBOJIBHOM CUHXPOHU3ALNU
3. CormnacoBaHHBINH GUIBTP SBISETCS:
- JIuneitHpIM GUIBTPOM C MOCTOSSHHBIMU MTapaMeTpaMu
- HenuneiiHbIM GUIBTPOM € MOCTOSSHHBIMU MTapaMeTpaMu
- JIuneiHbIM GUIBTPOM C IEPEMEHHBIMH ITapaMeTpaMu
- HenuneitnpiM GuiIbTpoM ¢ NEpeMEHHBIMH ITapaMeTpaMu
4. ®opmupyromuii GUILTP ABISETCS:
- JIuneHbIM GUIBTPOM C OCTOSTHHBIMU MTapaMeTpamMu
- HenuneitnbIM GUIBTPOM € MOCTOSHHBIMU MTapaMeTpaMu
- JIuneiHbIM GUIBTPOM C IEPEMEHHBIMH ITapaMeTpaMu
- HenuneitnpiM GuiIbTpoM ¢ NEpeMEHHBIMH ITapaMeTpaMu
5. Tlapametp Roll-off factor popmupyromero punprpa THNA "MPUTTOAHATHINA" KOCHHYC TIO3BOJISIET:
- 3meHuTh ypoBeHb MEXCUMBOJIBHONU HHTEP(EPEHIINN Ha CBOEM BBIXOJIE
- U3menuts mmpuny crnekTpa GopMHUPYEMOTo CUTHaIa
- I3MeHuTh CKOpOCTH CIa/ia MOIHOCTH BHE OCHOBHOM MOJ0CKH! (POPMHUPYEMOro CUTHAJIa
- IsmenuTs aMmuTyy popmMupyemMoro curaaina
6. MexxcumBOJIbHAS HHTEPPEPEHITUST — ITO:
- Korna Bpems npuxo/1a uMITysbCa sIBISETCS CIIy4allHOM BEJIMYMHON C HEHYJIEBOM HCIIepCUen
- Korga ummynbc BIMsieT Ha COCETHUE UMITYJIbCBI, HAKJIabIBAsICh HA HUX CBOMMH ''XBOCTaMH"
- Korga mmrenbsHOCTE UMITyNIbCA SIBASETCS CIIyYalHON BEJIMYMHON C HEHYJIEBOW CIIepCUen
- [Ipouiecc hopmupoBanusi rpyNInoBOro CUrHajla B CUCTEMAaX C KOJIOBBIM pa3zieIeHuEM KaHAJIOB
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7. MexcumBOJIbHAS HHTEPPEPECHIIHS SBIISCTCS:
- Bpennoiu
- [Tone3nou
- 3aBHCHT OT criocoba (OpMHUPOBAHMSI CUTHAJIA
- HelitpansHol

8. CornacoBaHHBIN UIBTP, OBIBACT, 3aMEHSIOT:
- OUIBTPOM HUKHUX YACTOT
- Koppensitopom
- Koppenstopom ¢ GpuiabTpoM HUKHUX YaCTOT
- OUIbTPOM BEPXHHUX YaCTOT

9. Koppensitop — 3T0 yCTpOHCTBO, KOTOPOE BHIUUCIISAECT:
- MHTerpan no BpeMeHU OT BXOJIHOTO CUTHAJIa
- [IpousBeaeHre ONOPHOro CUTHAJIA M BXOJAHOTO
- MHTerpai no BpeMeHU OT MPOU3BEACHUS OMIOPHOIO CUTHAJIA U BXOJHOTO
- CBEpTKY OMOPHOI'0 CUTHAJIA C BXOJIHBIM

10. KorepeHTHBII TpueM 00s13aTEIHLHO BKIIOYAET B CEOSI:

- AMIUTUTYTHBIH JE€TEKTOP
- CxeMy BbIJIEJICHHS CUTHAIA "MUIOT-TOH"
- KonTtyp ¢a3oBoii aBTOIOACTPONKH YaCTOTHI
- IIpouecc hopMupoBaHUsI OMIOPHOTO KOJIEOAHHS C TOUHOCTBIO 110 (a3bl IJIs MOCIEAYIOIIEro
CHSITHUS 3aKOHA MOTYJISLIUU

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

Ponp Mogymsiiuu B cucTemMax mnepenadu nHpopMaluu.
Paznuuue ananoroBoi U nudpoBoil MOAYIIALUH.
TpeboBaHUs K CIIEKTpaM CUTHAJIIOB B COBPEMEHHBIX CUCTEMax Iepeaaun HH(popMaru.
TertoBou mym.
CnexTpaibHas INIOTHOCTh MOIITHOCTH CHUTHAJIA.
Cnektpsl curtanos ¢ AM, ®M, UM u OFDM monynsuusmu.
Tpu nokosieHust LU(POBBIX CHCTEM CBSI3U: aHAIOTOBbIE, TMOPUIHBIEC U LIU(POBLIE.
CrnexTpanbHas IUIOTHOCTh CIy4YailHOM MOCIeAOBATEIbHOCTH HMIYJBCOB NPAMOYTOJIBHOM
(bopMmBl.

9. CKopocCTh criajia MOLUTHOCTH B 3aBUCUMOCTH OT 4aCTOTHI.
10. Heo6x0auMOCTh criia)kuBaHusi (PPOHTOB UMITYJIbCOB.
11. ®unbTp "DpUNOAHATOrO" KOCHHYCA.
12. OcoGeHHOCTH peanu3anuu GUIbTpa B LU(GPOBOM BUJE: BIUSHUE HA (OPMHUPYEMBIH CIIEKTP
(baKTOpOB TUCKPETHOCTH M OIPAaHUYCHHOCTH MO BPEMEHU UMITYJIBCHOW XapaKTEpUCTHKH;
BIIMSIHUE 1T (PPO-aHATIOTOBOTO MpeoOpazoBaTes.

PN R D=

9.1.3. Tembl J1a00paTOPHBIX PadoT

1. M3ydeHue cCneKTpOB CUTHAJOB C JIMHEWHOU monyisamnuei. [loka3piBaeTcs BausiHuE (HOPMBI
UMIYJIbCAa-HOCUTENSA U (QYHKUHU KOPpPEIsLUUU OUTOBON MOCIEIOBATEIbHOCTH HA CIEKTP
dbopMHpyeMOTO CUTHAJIA.

2. B cucreme Matlab nzyuaercs hopmupyrommii GribTp "MpUIOHATOTO" KOCHHYCA.

3. B cucreme Matlab nzyuaercst cormacoBanHbIil GuiabTp "KOpeHs" U3 "MPUTTOAHATOr0" KOCHHYCA.

4. Nzyuenne Simulink-monenu HEKOrepeHTHOTO AEMOAYJIATOPA YaCTOTHO-MAHUITYTUPOBAHHOTO
CUTHAJIa ¢ HeTIpepBIBHOU (pa3oii.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENIbHOE 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 MporpaMMoid, CIIUCKOM
y4e0OHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.
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B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepHanax;
MOJIb30BaThCsl yepe3 KaOMHET CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON NMCITUIUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyalbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB ¥ 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHAJIE M0 TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

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

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

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

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

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
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nocTymHas GpopMa npeoCTaBICHH OTBETOB HA 3aJJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI © MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHS HHPOPMAaIUH:

Jst U ¢ HapylIeHUsIMU 3peHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYIIEeHUSIMU 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 MPOBOJAUTHLCS B HECKOJIBKO 3TAIIOB.
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