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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBaHUe MPEICTABICHUN 00 0COOEHHOCTSAX COBPEMEHHBIX M MEPCIHEKTUBHBIX CHUCTEM
paluoOCBs3H.

1.2. 3agauy AUCHUILIUHBI

1. 3ydyenne MeTOI0B MOAYJISIIIUA M KOJAUPOBAHUS, UCTIOIB3yEMBIX B COBPEMEHHBIX CHCTEMaX
pPaIuoCBsI3H, a TAKXKe CIoco00B popMUpoBaHUs U 0OPAOOTKH CUTHAJIOB B CUCTEMAaX PaJMOCBSI3H.

2. IlpuoOpeTeHne HaBBIKOB KOMITBIOTEPHOTO MOJICTUPOBAHMS CUCTEM PAIUOCBS3H.

3. OBylazieHUE HaBbIKAMH YTEHUS CIIPABOYHOM TOKYMEHTAIIUH, B TOM YKCJIE HA aHTJIMICKOM SI3bIKE.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Hnnexce nuciummmasl: b1.B.J1B.03.01.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

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

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

I/IHIII/IKaTOPLI JOCTHIXXCHUA HnaHpreMme PE3YIbTATHI O6y‘-I€HI/ISI 10
Komnerenuus
KOMIICTCHIIN JUCHUITIINHE
yHHBepcaJIbeIe KOMIIETCHIIUN
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
TIpodeccnonanbHble KOMIETEeHIIMH
TIKP-1. CiocoGeH BBINOIHATH ITKP-1.1. YMeeT cTpouTh HU3MYUECKHEC U YMeThb COCTaBJIATh KOJOBYIO TaOJIHUILy IMHEHHOTO GJI0YHOTO KOJIa M0
MaTeMaTHIeCKOe MOJICTTHPOBAHHE MaTeMaTHIeCKHe MOIEIN MoyIeii, y3/oB, ero matpune. [IpuBoINTS MAaTPHUIIBI IHMHEHHBIX OJOYHBIX KOJIOB K
00BEKTOB U POLIECCOB MO THIIOBBIM OJIOKOB PaJIHOTEXHUYECKUX YCTPOICTB U cucTeMaTuueckoil popme. OnpenensiTe KOJOBOE PACCTOSHUE
METOJUKAM, B TOM 4HUCIIE C CHCTEM. JIMHEHHOro GJIOYHOro KoJa O ero IPOBEpPOYHON MAaTPULIE, a TAKXKE [0
UCIIONB30BaHHEM CTAaHAAPTHBIX KOZIOBOH Tabmuue. J{ennuTs 1 yMHOXKATh IOJIMHOMBI Hazl moneM I'amya
MAKETOB MPUKJIAAHBIX TTPOrpaMM GF(p) nByms cioco6amu: anrebpandecky U ¢ MOMOIIBIO IU(POBBIX

(bunbTpoB. GaKTOPU30BATH MOIMHOMBI C TIOMOILBIO IPOrPAMMBbI
KoMITbIoTepHOIT anredpsl SymPy. Haxonuts oOpatHyto MaTpuiry
JMcKpeTHoro npeodpasoBanus Pypbe Haj nonem Fanya GF(p).
CocraBisiTh

JMarpaMMy COCTOSIHHMI U pPelIeTKy CBepTOuHOro koaa. CocraBisiTh
nepeBo kona Xadpmana. CocTaBisTh

ko llexnnona-®ano. CoctaBisath Tabmuny Koaa Jlemmnens-3usa.
BBIUHCIIATE SHTPONUIO 33JAHHOTO HCTOYHHUKA. Bhruncisars
H30BITOYHOCTB JI0 U [OCJIE KOJUPOBAHUS COKUMAIOLIUM KOJIOM.
BBIUHCIIATH IPOITYCKHYIO CIIOCOOHOCTH JBOMYHOTO CHMMETPUYHOTO
KaHaJla CBA3H M KaHaJla co CTUpaHusMH. Ha ka4yeCTBEHHOM ypoBHE
n300pakaTh CIEKTPaIbHbIE JHArPaMMbl CUTHAJIOB C MO ISLIMAMU:
AMIUTMTYAHON

(AM), dazosoii (PM), gactotroii (UM) u OFDM. Beraucisite
CIEKTPAIBHYIO INIOTHOCTh MOIIHOCTH MO

3a7laHHOM (QyHKIMM Kopperauuu HudpoBoro noroka. OnpenensTs
YPOBEHb GOKOBBIX JIETIECTKOB B CIIEKTPE CHTHaJIA. AHAIH3UPOBATh
"rma3koBbie" THArpaMMbl M CHTHAIBHBIC CO3BE3/1Hsl. BriOMpars BUa
MoAy MK, BeiOupars Ki1acc BBIXOAHOTO YCHUIMTENS MOIHOCTU
HCXOJI U3 BUa MOAYJIAUMHU. MojenupoBarh

curHaisl ¢ AM, ®M, UM n OFDM Moy siuusiMu U X CTIeKTpaIbHbIC
TUIOTHOCTH MOILIHOCTH

[1IKP-1.2. Bnageer HaBbIKaMU KOMIBIOTEPHOTO |BrageTs MeTogaMy KOMITBIOTEPHOTO MOJICINPOBAHNS COBPEMEHHBIX 1
MO/JICJIUPOBAHUS. MEPCHEKTUBHBIX CUCTEM PAJAMOCBA3H, a TAKXKE JIEMEHTaMU
MPOEKTHPOBAHUS TAKUX CHCTEM.
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TIKP-4. CriocoGeH ocyIecTBIsTh ITKP-4.1. 3HaeT NpUHIMIIBI TOCTPOCHUS

KOHTPOJIb COOTBETCTBHUS TEXHHYECKOTO 3a[aHus MIPH pa3paboTKe
pa3pabaThIBAEMBbIX IIPOEKTOB U JIeTalei, y3/10B U yCTPONCTB
TEXHUYECKOH JIOKyMEHTalluK PaIMOTEXHUYECKUX CHCTEM.

CTaH/apTaM, TEXHUYECKUM yCIIOBUAM U
JIPyTMM HOPMAaTHUBHBIM JIOKyMEHTaM

3HaTh POk MOIYJIAINH B CHCTeMax nepenadd nHdopManuy. Pasmmane
MEX/Ly aHaJIOTOBOH

wudpoBoit Mmogynsuueit. Poib GpopMupyomux GuibTpoB 1 BIUSHUE
MEKCUMBOJIBHON HHTEP(EPEHIINH.

CMBICTT CHEKTpaIbHOH ITIOTHOCTH MOIIHOCTHU Oernoro myma. basosie
METO/Ibl MOAYJIALMH: aMILIUTY AHYI0 (AM), dasoByto (PM) n
yacToTHyto (UM). CriekTpasbHblil COCTaB CUTHAJIOB ISl OCHOBHBIX
METOJI0B MOJYJISILIMH: aMIUIUTYIHOMU, YaCTOTHOMU U (pa30BOIL.
Oco6ennoctt UM ¢ HenpepbIBHOM (a30ii. B3anMOCBsA3b METOI0B
MOJYJIALMH C KJIACCAMM BBIXOJHBIX YCHUIIMTENESH MOIIHOCTH. [IpUHIIHITBI
MOy ISIUH

MHOKECTBa OpTOroHaNbHBIX noaHecyiux (OFDM). Pois OFDM npu
HaJIMYUM MHOTOJIy4eBOCTH. BiusHue azoBoro myma Ha
MPOU3BOUTEIBHOCTD CUCTEM CBsA3U. OTHOILEHHE CUIHAT-IIYM JUIs
nuQpoBBIX

cHCTeM CBsi3H. IIpo sHepreTHyecKyio i 4acTOTHYIO 9P (HEKTHBHOCTH
cucTeM CBsA3H. [IPHHIMIIBI CHHXPOHHM3ALMK B CHCTEMaXx CBs3u. Iletmio
Kocraca. lerextop 'apruepa. O0 yXyIueHUH CTEIEHH OAHO3HAYHOCTH
(a3l BOCCTAHOBIICHHOU HeCyIel ¢ POCTOM GUTOBOH CKOpOCTH
nepenaun. [IpuHIAIEL paciIUpeHNs

CIIEKTPA CUTHAJIOB B CUCTEMaX CBsI3H. CTPYKTYPHBIE CXEMBbI 1
0COOEHHOCTH TpeX IOKOJICHUH IU(POBBIX

CHCTEM CBSI3H 10 MeTonaM (OpMHPOBaHHS H 00pabOTKH CHTHAIIOB:
aHaJIOrOBbIC, THOpHAHBIE U LH(pOBbIe. CXEMbl aBTOMATHYECKOIT

1 poBoit perynuposku ycuiaeHus. @yHIaMeHTaIbHOEe CBOHCTBO
JIMHEHHBIX OJI0YHBIX KO/10B. [IpaBuio KoanpoBaHus TMHEHHBIM
6109HBIM K0ZIoM. CTPYKTYpy MOPOKIAIOMIX H

TPOBEPOYHBIX MATPHUI] IMHEHHOTO OJI0YHOTO KOJa B CHCTEMATHIECKOM
dopme. ITpaBuio BelYUCIEHUS

CHHJpOMa JIMHEHHOT0 GJIOYHOr0 KoJia o IIpoBepodHoii MaTpure. Poib
CHHJpOMa IIpH 00HAPyKEHHN/UCIPABICHAN OIIHOOK, a TaKkKe
BOCCTaHOBJIEHUH CTEPTBIX CUMBOJIOB. Cr10c0o0 pacnpeneneHus
CHHJIPOMOB

110 KJIaccaM CMeXHOCTH. IIpaBmilo onpeneneHns KoJOBOTO PaCCTOSHUS
JIMHEHHOTO GJI0YHOTO KOZa MO K0o0BO# Tabuuie. Crocod onpeaeneHus
KPaTHOCTEH rapaHTUPOBAHHO OOHAPYKMBAEMBIX, [APAHTHPOBAHHO
HCIPABISIEMBIX OMINOOK, a TAKKE TAPAaHTUPOBAHHO BOCCTAHABIMBAEMBIX
CTEPTHIX CUMBOJIOB. I"paHHIIBI

CuHrnroHa, XeMMHHIa 1 HepaBeHCTBO ['mitbepra aist
KOPPEKTHPYIOIHUX K00B. DyHIaMEHTAIBHOE CBOUCTBO LIUKIHICCKUX
kozoB. IIpaBuiIo cocTaBIeHHs TOPOXKAAIOIIHX OIHHOMOB
IUKJTHIECKHX KOTOB. ITpaBuiIo KoIupoBaHUs IHKIMIECKIM KOJOM B
CHCTEeMaTH4EeCKOil U HecucTemaTnieckoit popmax. CBsizb
HOPOKJAIOIIUX U IPOBEPOYHBIX HOIMHOMOB IUKIHIECKOTO KOJa C
TIOPOKJAIOMIMMH U IPOBEPOYHBIMH MAaTPULIAMH COOTBETCTBYIOIIETO
JIMHEHHOTo O1104HOro Kozia. Crioco6 NeneHust 1 YMHOXXEHUS TOJIMHOMOB
c

MOMOIIBIO TU(POBBIX (GUIBTPOB, COOTBETCTBEHHO, PEKYPCHBHBIX U
TpaHCBepcalbHBIX. Polb ocTaTka OT

338531

TTKP-4.2. YMeeT UCIonb30BaTh HOPMATHBHBIC
U CIIPaBOYHbIC JaHHBIE ITPU pa3paboTKe
IIPOEKTHO-KOHCTPYKTOPCKOM JTOKYMEHTAIHH.

YMeTb COCTaBIATh KOJOBYIO TaOIHUILy IHHEHHOTO OJI0YHOTO KOZA MO
ero mMarpute. [IpuBouTh MaTPHULIbl IMHEHHBIX OJIOUHBIX KOJOB K
cucTeMaTHYecKoil popme. OnpenensiTs KoJOBOE PacCTOsHHIE
JIMHEHHOTO GJIOYHOTO KOZIA IO €ro MPOBEPOYHON MATPHILIE, a TAKXKE 110
KO/10BO# Tabiue. JIeauTh U yMHOXKATh ITOJMHOMBI HaJL oseM ["amya
GF(p) nByms cioco6amu: aredpandecky 1 ¢ HOMOIbIO HU(PPOBBIX
¢unbTpoB. PaKTOPH30BATH MOJIUHOMBI C TOMOIIBIO TIPOrPAMMBI
KOMITbIOTEpHOIT anredpst SymPy. Haxoauts 00paTHyio MaTpuiLy
JCKpeTHOTO npeodpa3oBanust Oypse Hax nosem [anya GF(p).
CocraBisiTh

JarpaMMy COCTOSIHHH M PeIIeTKy CBEPTOYHOro Koja. COoCTaBIATh
nepeBo koaa Xadpmana. CocTaBisiTh

ko llennona-®ano. Cocransats Tabauiy kona Jlemmnens-3usa.
BbruncnaTh SHTPONHIO 3aJaHHOTO UCTOYHHUKA. BhraucsaTs
M30BITOYHOCTB JI0 M NOCJIE KOJUPOBAHHS COKUMAIOIIUM KOJIOM.
Bbr4uciaTh NPOIMyCKHYIO CIOCOOGHOCTD JBOMYHOTO CHMMETPUYHOTO
KaHaJjia CBSI3M M KaHasla co cTUpaHusiMU. Ha kayecTBEHHOM ypoBHE
n300pakaTh CeKTpalbHbIC THAarPAaMMbl CUTHAJIOB C MO ISILIHSMU:
AMIUTUTYAHOM

(AM), da3zosoii (PM), uacrotHoii (HM) u OFDM. Beruncnsats
CHEKTPAJIBHYIO INIOTHOCTh MOITHOCTH 110

3aIaHHOM (PyHKINM KOpPeIMH uppoBOro noroka. OnpeneisTs
YPOBEHb OOKOBBIX JIEMIECTKOB B CHEKTPE CUTHANIA. AHATM3UPOBATH
"ria3koBble" MarpaMMbl U CUTHAJIBHBIE CO3Be3/1usl. BriOupars Bug
MOAYJISIMH. BBIOUpaTh Ki1acC BBIXOAHOTO YCHUIIMTEINSI MOIHOCTH
HCXO U3 BUJA MOJYJIAIMA. MoJeaupoBaTh

curHansl ¢ AM, ®M, UM 1 OFDM Moy JIsIusMH U X CHEKTPaIbHbIE
IUIOTHOCTU MOILIHOCTH

ITKP-4.3. Bnazeet HaBbIkaMu opOpMIIECHHS
IPOEKTHO-KOHCTPYKTOPCKOH JOKyMEHTAIUH B
COOTBETCTBHH CO CTAHIAPTaMH.

Buazeer HaBbIKaMK O)OPMIICHUS TIPOEKTHO-KOHCTPYKTOPCKOM
JIOKYMEHTAllM{ B COOTBETCTBUM CO CTaHIAPTAMH.
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4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHUuecKUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUIUIMHBI 110 BUJAaM y4eOHOU EATEIbHOCTU MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI ITO BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero |Cemectpsl

Bupl yaeOHOI 1esITeIbHOCTH
4acoB 6 cemecTp

KonTakTHas ayniuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 44 44
JIeKIIMOHHbBIE 3aHATUS 14 14
IIpaxkTHueckue 3aHATHSA 14 14
JlabopatopHbie 3aHATHS 16 16
CamMocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 100 100
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka K 3a4eTy ¢ OLEHKON 45 45
[ToaroroBka K TECTUPOBAHUIO 40 40
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 10 10
Hanmcanue otueta no naGopaTtopHoii padote 5 5
O0mas Tpy10eMKOCTD (B yacax) 144 144
Oo0wmas TpygroeMkocTh (B 3.€.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHIIMHBI
5.1. Pa3nennl (TeMbl) JUCUMILIMHBLI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpyKkTypa IUCHUIUIUHBI MO pas3zienaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6ymma 5.1 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

Jlek. Cam. | Bcero
Ha3Banus pasnenoB (TeM) TUCHUIIIMHBL | 3aH., lpax. | JIao. paob., | yacos (0e3 PopmHpyemble
g |33 pao. a | sxsamena) KOMIIETEHIINH
6 cemecTp
1 Monynsauusi. CnieKTpaibHBIM COCTaB. 1 2 4 6 13 [TIKP-1, [TKP-4
2 @opMUPYIOITUHI U COTJIACOBAHHBIN 1 2 - 2 5 [TIKP-1, IIKP-4
¢bunsTpsl. X postb.
3 YacTroTHas MaHUITYJISALUSA C - - - 2 2 [IKP-1, [IKP-4
HENpepbIBHON (a3oii.
4 DKOHOMHBIE (C)KMUMAIOITUE) KOIBI. 1 2 - 6 9 [TIKP-1, [TKP-4
5 IIponyckHas crtocOOHOCTh KaHAJIOB 1 1 - 6 8 [TIKP-1, IIKP-4
CBSI3H.
6 YacToTHas ¥ SHEpreTUYECcKast 1 1 - 6 8 ITIKP-1, TIKP-4
3¢ (HEeKTUBHOCTH CUCTEM PAJUOCBSI3H.
7 Konwtr Xadhdmana u [llennona-daHno. 1 - - 8 9 [TIKP-1, [TKP-4
8 Konrpl Jlemneng-3uBa u Jlemnena-3usa- |1 - - 6 7 IIKP-1, IIKP-4
VYanya.
9 KonupoBaHue peuu B cuctemMax - - 4 6 10 [1IKP-1, [IKP-4
PaauOCBSI3H.
10 ITpuHUKITBI CHHXPOHU3ALUU B CUCTEMAX |- - - 2 2 [TIKP-1, TIKP-4
pasnoCBs3H.
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11 [IpuHIUIIBI paclIupeHus CEKTpa B 1 1 - 4 6 [TKP-1, TIKP-4
CHUCTEMax PaJUOCBSI3H.
12 ABTOMaTHueckas peryjmpoBKa - - - 2 2 [TKP-1, TIKP-4
YCHJICHUS B CUCTEMAaX PaJInOCBSI3H.
13 [punuuns: moayisiuu OFDM. - - 2 IIKP-1, IIKP-4
14 [punnunsr MIMO. 1 - - 4 5 IIKP-1, IIKP-4
15 JIunelinble OJI0YHBIE KOIBL. 2 2 - 10 14 IIKP-1, IIKP-4
16 I{uknndeckue KOapbl 1 2 4 6 13 IIKP-1, IIKP-4
17 Konpl Puga-Conomona 1 1 2 6 10 IIKP-1, IIKP-4
18 Koapl boy3za-Hoyaxypu-XoKkBUHIrema. |- - - 6 6 ITKP-1
19 HuzkomnotHoctHbie (LDPC) xoapl. - - - 2 2 [1IKP-1, [IKP-4
20 CBepTOUYHBIE KOJBI. 1 - 2 6 9 [1IKP-1, [IKP-4
21 CurHanbHO-KOJIOBbI€ KOHCTPYKIIHMH. - - - 2 2 [TKP-1, TIKP-4

Hroro 3a cemectp|14 |14 16 |100 |144

Uroro|14 |14 16 100 (144

5.2. Conep:xanue pa3iesnoB (TeM) TUCHUNINHBI

Coneprxanne pa3iesoB (TeM) TUCHUTLTAHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B TabymIe 5.2.
Tabmuna 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHEI (B T.4. IO JEKIHUSIM)

HasBanus paznenos (Tem)
JTUCIUILINHBI

Coneprxanue pasiesioB (Tem)
JUCIUIUINHBI (B T.4. IO JICKIHSIM)

TpynoemkocTs
(JIeKIMOHHbBIE
3aHATHA), U

dopMupyemble
KOMIIETCHIIUU

6 cemecTp

1 Monynsuus. CiekTpanbHbIi
COCTaB.

Ponb Mopymnsinuu B cucremax
nepenauu uHGopmaruu. Paznuuue
aHaJIoroBoi U UQpoBoOH
MOJYJISILIMHN. -

TpeboBaHMs K CIEKTpaM CUTHAJIOB
B COBPEMEHHBIX

cucreMax nepeaayu HH(GOpMaIHH.
Tennosou

myM. CriekTpanibHas JI0THOCTb
MOIIHOCTH curHana. CrnexTpsl
cursanos ¢ AM, ®M, UM u
OFDM wmonynsauusamu. Tpu
MOKOJIEHUS LIU(PPOBBIX CUCTEM
CBA3U:

aHaJIOrOBbIe, TMOPUIHBIE U

U pPOBBHIE.

IIKP-1, IIKP-4

HUroro
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2 ®opmMupyoImui U
COTJIaCOBAaHHBINA GUIBTPHI. X
pOJIb.

CrnexTpasibHas TNIOTHOCTh
CIIy4ailHOM NOCJIE0BATEIbHOCTH
UMITYJIbCOB MPSIMOYTOJIEHOM
¢dopmbl. CKOpOCTH criaja
MOIITHOCTH B 3aBUCUMOCTH OT
yacToThl. HeoOxoaumocThb
CTIaKuBaHUs (PPOHTOB
AMITYJICOB. DWIBTP
"MPUNOJHATOr0" KOCUHYCa.
OcoOenHoctu

peanmuzanyu GUIBTpa B TUPPOBOM
BUJIC: BIMSHHUE HA

(dhopMupyeMsIii crieKTp (akTopoB
JTMCKPETHOCTH U
OTPaHUYEHHOCTH 110 BpEMEHH
UMITYJIbCHOM XapaKTEPUCTHKH;
BIIMSTHHE I (PO-aHATIOTOBOTO
npeoOpaszoBarens. TerioBoi mym
KaK OTPaHUYHUTENb
MIPOU3BOIUTENIEHOCTH CUCTEM
cBsi3u. CoryiacOBaHHBIN (QUITBTP
KaK

GUIBTP, TOCTABJISFOIIAN
MaKCHUMYM OTHOILICHUIO CUTHAJI-
IIyM TPU HATHYUH aJIMTHBHOTO
oenoro myma. Heo6xommmMocThb
COTJIACOBAHUS AMILIUTYIHO-
4acTOTHOU xapakrepucTuku (AUX)
(hopMupyOIIEro

¢mbTpa ¢ AUX corimacoBaHHOTO.
OuibTp "KOpeHsb" u3
"MPUNOJHATOr0" KOCUHYCa.

TIKP-1, [TKP-4

Htoro

3 YacToTHast MAaHUITYJIALIUSA C
HEMpepbIBHON (a3oil.

OdopmneHne 0T4€TOB MO
n1a00opaTOpHBIM paboTaM.

IIKP-1, TIKP-4

Hroro

4 DKOHOMHBIE (CKMMAIOIITHUE)
KOJIBI.

CobcTBeHHass uHpopMaIus.
DHTPOIHS UCTOYHUKA.
N30bITouHOCTS. B3anmuas
unpopmanud. [TpuHUIBI
BEKTOPHOT'O KBAaHTOBAHUS
HCTOYHUKA.

IIKP-1, IIKP-4

Hroro

5 IporyckHas CHOCOOHOCTH
KaHAJIOB CBSI3H.

CkopocTb nepegadu HHHOPMAIIHH.
[Iponycknas

criocobHocTs. [IponyckHas
CIIOCOOHOCTH JIBOUYHOIO
CUMMETPUYHOTO KaHaJla CBSI3H.
[IponyckHasi CHOCOOHOCTH KaHaja
CO CTHpPaHHSMHU.

TIKP-1, [TKP-4

Htoro
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6 YacToTHast ¥ SHEpreTHYEcKast
3¢ (HEKTUBHOCTH CHCTEM
pannoCBsI3H.

Cas13p Mex 1y "aHANOroBbIM" U
"nnpoBBIM" OTHOLICHUSIMU
curHasi-iym. HopmupoBannas
IIPOITyCKHAas

crocoOHOCTh KaHana. CKopocTh
kopupoBanus. Teopema lllenHoHa,
ee wuntoctpauus. [pegen
[IIenHoHa, Ipenes JBOMYHOIO
KaHaJjia CBSI3U: KECTKUE PEIICHUS
U MSTKUE PELICHHUS.

TIKP-1, [TKP-4

Htoro

7 Konpl Xappmana u lllennona-
®daHo.

IlocTpoenue kogOBOrO AepeBa Koaa
Xadmana 1o BeposATHOCTSIM
cuMBoJIOB. [locTpoenue koaoBoM
tabmuisl koaa lllernona-dano mo
BEPOSTHOCTSIM CUMBOJIOB.
IIpedukcHoe cBOMCTBO KOJOB.
Pacuer cpenneit

JUIMHBI KOJIOBOTO CJI0BA
IIOJIy4E€HHOT0 Koza. Pacuer
M30BITOYHOCTH JI0 U TIOCIIE
KoaupoBaHus. [IpuHIunsI
MHOT'OOYKBEHHOT'O KOJAMPOBAHUSI.

IIKP-1, TIKP-4

HUroro

8 Konrpl Jlemnensa-3uBa u
Jlemnensa-3uBa-Yomua.

CocraBneHue TaOIHITBI-CIIOBAPS
kona Jlemnens-3uBa. JlocronHcTBa
U HEIOCTAaTKU Kona Jlemmnensa-3uBa.
CocraBneHue TaOIHITBI-CIIOBAPSI
kona Jlemmeng-3uBa-Yoamua.

IIKP-1, IIKP-4

Hroro

9 KogupoBaHue peun B cucTeMax
PaINOCBSI3N.

HccnenoBanue CUCTEMBI CBSI3U €
JeNbTa-MOLyJISILUEN,

COCTOSIIIEH U3 TreHepaTopa
CUTHAJIOB, MOAYJISITOPA,

JIMHUY TIepeaadu, JeEMOAYISATOpa U
ocuuiuiorpaga-BoJIbTMETpA.

[IKP-1

Htoro

10 [IpuHUUIIBI CHUHXPOHHU3ALIUU B
CHUCTEMaxX PAaJUOCBSI3U.

IIpopaboTka JIEKIIHOHHOTO
MaTepuana.

IIKP-1, TIKP-4

Hroro

11 ITpuHIUIIBI pacuIUpEHUs
CIEKTpa B CUCTEMaX PaJiMOCBS3H.

JlocTonmHCTBA CUTHAIOB C
PaCHIUPEHHBIM CIIEKTPOM.
[IceBnocnyuaiinbie
rmocJenoBaTebHOCTH (M-
nocienoBareabHOCTH). Koapl
Tonna.

IIKP-1, IIKP-4

Hroro

12 ABTOMaTnyeckas
pEeryaupoBKa yCHICHUS B
CHUCTEMax PaJIuOCBSI3H.

[IpopaboTka 1eKIMOHHOTO
Marepuana.

TIKP-1, [TKP-4

Htoro
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13 [IpuHIUIIBI MOTYJISIITUN
OFDM.

HOI[FOTOBKa K IPpaKTU4CCKUM
3aHATUAM, CEMUHapaM, IpopadoTKa
JIEKIIMOHHOTO

Marepuana.

TIKP-1, [TKP-4

Htoro

14 Ipunuunsr MIMO.

Knaccudpukanus MIMO: SISO
(xmaccuueckuit Bapuanr), SIMO
(pa3necenHslii npuem), MISO
(paznecenHnas nepenaua), SU-
MIMO (omHOTIONTB30BATENBCKOE
MIPOCTPAHCTBEHHOE YIIJIOTHEHHUE),
MU-MIMO
(MHOTOIIOJIb30BaTENILCKOE
IIPOCTPAHCTBEHHOE

ymiotHeHHne). CTpyKTYpHbIE CXEMBI
MIMO cornacHo K1acCUpHUKAIHH.

IIKP-1, TIKP-4

Hroro

15 JIunetinble OJI0YHBIE KOIBL.

[Topoxpaaromast matpuna. Komosas
Tabimna. Kogosoe

paccrosiHue. KpatHocthb
oOHapyXeHUs, UCTIPABICHUS

1 BOCCTAHOBJICHUS CTEPTHIX
cuMBoJIOB. OnipeeneHue
KOJIOBOT'O PACCTOSTHUS 1O KOJOBOM
tabmuie. Cucremaruueckas opma
MOPOXKIAIOIIENA MATPHIIBI.
[IpoBepounas matpuna. CuHIPOM.
Paznoxenne BEKTOPHOTO
MIPOCTPAHCTBA HA CMEXKHBIE
kiaccel. Onpeienenre KoJoBoro
pacCTOSIHUSA 110 TPOBEPOYHOM
MaTpulie

IIKP-1, IIKP-4

Hroro
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16 Luknmuaeckre Koabl

@yHIaMEHTAIBHOE CBOMCTBO
LUKIN4YecKuX KoaoB. Hyib-
MIOJIMHOM H €r0 (paKTOPH3AIIHS.
[Topoxaarominii NOJIMHOM U €T0
€MHCTBEHHOCTb ISl 3a/1aHHOTO
koj1a. CBsI3b MOPOKIAIOIIETO
MOJIMHOMA U MOPOKAAIOIIEH
Matpulibl. [IpoBEpOUYHBIN IOJINHOM,
€ro CBs3b C

MIPOBEPOYHON MATPHULICH.
CucremMaTH4eCKUN UKINYECKUM
koj. CucremMaTnyeckui Koaep Ha
ocHoBe 1udposoro ¢puibTpa. Poms
OCTaTKa OT JIEJICHUS IBYX
MOJMHOMOB. [[ekonupoBaHue ¢
WCIIPABJICHUEM OIIUOKH.
JlekonupoBanue ¢
BOCCTaHOBJIEHUEM CTEPTBIX
CHUMBOJIOB.

TIKP-1, [TKP-4

Htoro

17 Kozasl Puga-Conomona

Onementsl nons ['anya GF(p”q),
rae p - mpoctoe yucio (2, 3, 5, 7,
11...) kak g-MepHbIe BEKTOpa U3 p-
3Ha4YHbIX CUMBOJIOB. Oniepanuu
YMHOXKEHHUS U CIIOKEHUSI.
[Topoxaaromuii NOJUHOM KOZOB
Puna-Conomona.-

I'panunia Cunrinrona.
IIpoBepOYHBI IOJTUHOM KOJOB
Puna-Conomona. Crioco6
KOJIMPOBAaHUs Yepe3 AUCKPETHOE
npeobpasoBanue Oypne
(AI1®D).Criocob obparienus
marpuisl JIID. J[lexkogupoBanue
koja Puna-Conomona ¢
WCIIPABIIEHUEM OILITUOOK.

IIKP-1, TIKP-4

Hroro

18 Koast boy3a-Hoyaxypu-
XOKBHHTEMa.

CamocTosITeTbHOE H3YUCHUE TEM
(BOTIPOCOB) TEOPETUIUECKOMN YACTH

Kypca

ITIKP-1

Hroro

19 HuzkomnorHoctHbie (LDPC)
KOJIbI.

CaMocToATEIbHOE U3YUEHUE TEM

(BOIPOCOB) TEOPETUUECKOM YaCTH
Kypca, mpopaboTka JeKIIHOHHOTO
MaTepuaa.

TIKP-1, [TKP-4

Htoro
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20 CBepTOUYHBIE KOJBI.

[Toposxknaromue monmuHOMbI. Cxema
KOJUPYIOLIETO

ycrporcTBa. Jnarpamma
COCTOSIHMM Kozepa. Pa3pemeHnnbie
KOJIOBbIE T10CJIE10BATEIILHOCTH.
CBobonHOE

paccrosinue koaa. [Toporosoe
JIeKoIMpoBaHue Koja. Pemerka
KOJIa. AIITOPUTM JI€KOIUPOBAHUS
o Burep6ou.

TIKP-1, [TKP-4

Htoro

KOHCTPYKLIUH.

21 CurnajipHO-KOIOBBIE

CamocTosITeIbHOE H3YUCHUE TEM
(BOMIPOCOB) TEOPETUUYECKOM YaCTH

Kypca

IIKP-1, TIKP-4

Hroro

Hroro 3a cemectp

14

Hroro

14

5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)

HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYCCKUX 3aHITHIA (CEMUHAPOB)

HazBanwus paznenos
(TeM) TUCIMIUTAHBI

HanMmeHoBaHME PAKTUYECKUX 3aHATUH
(ceMHrHapoOB)

TpynoemMKoCTb,
q

dopMupyembie
KOMIIETEHILIUH

6 cemecTp

1 Monynsuus.
CnekTpalibHbII
COCTaB.

PacueT cnekTpalibHOM MIIOTHOCTH UMITYJILCOB
TPEyToIbHOM (OPMBI HA OCHOBE U3BECTHOM
CHEKTPAJIbHOM MJIOTHOCTU UMITYJICOB
psAMOYTOJIbHOM (popMbl. Pacuet
KOPPEJSLUOHHBIX (PYHKIUHN I8 HEKOTOPBIX
BUJIOB MOJYJISIUU: C TUHEHHBIM
npeoOpazoBaHreM OUTOB (CyMMa U Pa3HOCTh), C
yepenoBanueMm nossipaocta (AMI, UIIN), ¢
LUUKINYECKUM NpeoOpazoBaHUEM
(MLT-3).PacyeT ciekTpabHBIX TUIOTHOCTEH
0 KOoppensiuuoHHbIM QyHKIMAM. [TocTpoeHue
COOTBETCTBYIOIIUX IPapUKOB, UX aHAIIU3.

IIKP-1

Hroro
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2 ®opmMupyoImui U
COTJIACOBAaHHBIN
¢unbTpel. X poib.

Brruucnenue npenenpHbIX 3HAYEHUM 4aCTOTHOU
xapakrepuctuku (UX) punasrpa
"MPUNIOAHATOr0" KOCUHYCa JUIsl 0COOCHHBIX
yacTtoT. [loctpoenue "ot pyku"

rpaduKoB aMIUTATY IHOW UX ¥ UMITYJILCHOM
xapakrepuctuku (UX) ¢punbrpa. Pacuer na
KOMIIBIOTEPE C ITOMOIIBIO JUCKPETHOTO
npeodpazoBanus Oypbe ammmutyaaoi UX
¢buIbTpa MO AMCKPETHON U (PUHUTHOM

X ¢unptpa. [Toctpoenue "ot pyku" oTKINKA
dbopmupyromero ¢puabTpa (10 mEdpo-
aHAJIOrOBOT'0 MpeoOpa3zoBaTelisl) Ha 3aaHHYIO
OHUTOBYIO MIOCIIEIOBATEIBHOCTD. PacueT
MpeJeIbHbIX 3HAUEHUN YaCTOTHOM
xapakrepuctuku (UX) ¢punprpa Tuna "KopeHs"
13 "IPUINIOHATOr0" KOCUHYCA JUIsl OCOOEHHBIX
4acTOT C TOMOIIBIO TPOrPaMMbl KOMITbIOTEPHOM
anreOpbl

SymPy.Iloctpoerue "ot pyku" rpadukon
aMIIuTy 1HOM UX M UMITyJIbCHOM
xapakrepuctuku (1X)

¢wmbTpa. PacueT Ha KOMITBIOTEPE C TIOMOIIBIO
JUCKPETHOr 0 ipeodpazoBanust Pypne
amImTytHOM UX

¢ubTpa no AucKpeTHol u puHUTHON UX
¢wmbTpa. [locTpoenue "ot pykn" oTKIMKa
corracoBaHHOro GribTpa (B IupOBOM BHUJIC)
Ha 33/IaHHBIN

BXOJHOW CHUTHAJ.

[IKP-1

Htoro

4 DKOHOMHEIE
(cxxuMaromme)
KOJBL.

Onpenenenue cOOCTBEHHOM MHPOPMALIUU.
OmnpeneneHue HTPONUN UCTOYHHKA.
Onpenenenue N30BITOYHOCTH UCTOUHHUKA.
Omnpenenenue B3auMHON HH(DOpMAIUH.
W3ydenune NpuUHLIUIIOB BEKTOPHOT'O
KBaHTOBAHHUS UCTOUYHUKA.

IIKP-1

Hroro

5 IlpomyckHas
CIIOCOOHOCTH
KaHaJIOB CBA3U.

Brruncienue nporyckHON CrmocOOHOCTH
pa3IMYHbIX
KaHAaJIOB CBSI3U.

IIKP-1

Hroro
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6 YacroTHas u
SHEepreTuIecKas

3¢ (HEeKTUBHOCTH
CHUCTEM PaIHOCBS3H.

[TocTpoeHue ¢ MOMOIIBI KOMITBIOTEPA
rpaduKOB 3aBHCUMOCTH TPEAETbHOMN
sHepreTudeckoil 3¢ hexrnBHOCTH KONa (0b) OT
ckopoctu konupoBanus (ot 0 10

1) m1st ABOMYHOM MOAYJSIMU (5KECTKHE
pereHus u

MSATKHE PEIICHUS ) U TTPH OTCYTCTBUU
MOJTYJISIITUH KaK

TakoBOM. MIImrocTpanus ¢ moMoubro
KOMIIbIOTEpA

MPEEeIEHOTO YHEPTETUIECKOTO BHIUTPHIIIA OT
KOJMPOBaHUSI.

[IKP-1

Htoro

11 IIpuHuumnet
pacUIMpeHust
CIIEKTpa B cUCTEMax
PaauoCBs3H.

['enepanus ncepnocaydaitHbIx
MOCJIeI0BAaTEIbHOCTEHN
(M-mocnenoBaTenbHOCTEN) C TOMOIIBIO
U (POBBIX

¢ubTpoB.CBoiicTBa M-
nocnenoBarenbHocTed. Kobl

lNonpa.

IIKP-1

Hroro

15 JInnetinere
OJIOYHBIE KOBL.

CocraBnenue ko10Bo# Tabmuiel. OnipeneneHue
KOJIOBOTO PACCTOSIHHSI TIO KOJTOBOM
tabmuie.Onpenenexnue

KpaTHOCTH TapaHTUPOBAHHOTO OOHAPY KEHHUS,
WCTIPABJICHUS U BOCCTAHOBJICHUS CTEPTHIX
cuMBoJioB.I IpuBeieHre mopokaaroniei
MAaTPHIIbI K CHCTEMaTUYECKON

dhopme.CBsi3b MOPOKIAIOIIEH MATPHIIBI C
npoBepoyHoil.CunapoM. [lekoaupoBaHue ¢
WCIIPaBJICHUEM OJTHOKPATHBIX
omuOok.Pa3noxxenne BEKTOPHOTO
MIPOCTPAHCTBA HA CMEXKHBIE KJIACCHI.

IIKP-1

Hroro

16 Luknmuueckue
KOJIBI

OrnpezeieHne MOPOKIAOIIECH MAaTPHUIIBI 1O
nopoxaaroniemMy noimuaomy.Omnpenenenue
MIPOBEPOYHOTO MOJIMHOMA TI0
nopoxaaromemy.Konuposanue
cucremaTnueckum kozom.IIposepka
(byHIaMEHTAIBHOTO

CBOWCTBA UKINYECKOTO Koja. Haxoxenue
9aCTHOTO

M OCTaTKa OT JeJICHHS JIBYX ITOJIMHOMOB:
areOpanvdecKu U C MOMOIIBIO IU(PPOBOTO
¢dunbTpa.Koppekrop:

JEKOJUPOBAHNE C UCIIPABICHUEM OJHOKPATHBIX
OIIUOOK.

[IKP-1

Htoro
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17 Konasr Puna-
CoisioMoHa

a Onepanuu ¢ 3eMeHTaMu Haj noseMm [Mamya
GF(p”q).Onpenenenue nopoxaaroniero
MOJINHOMA

kona Puna-Conomona.Onpeenenne
IIPOBEPOYHOTO

nosimHoMa koja Puna-Conomona.llpusenenue
MOPOKJIAIOLIUX U IIPOBEPOYHBIX MATPHLI,
3alHUCaHHBIX B

LHUKJIMYECKO popMe, K CHCTeMAaTUIeCKOM
dopme.Koguporanue kogom Puna-Coomona
4yepe3 MaTpully

JUCKPETHOT 0 IipeodpazoBanusi Oypne
(AI1d).Beruucnenue oOpaTHOM MaTPUIIBI
AI1®D./IekonupoBaHue

kozna Puna-Conomona ¢ ucnpasieHueM
OJIHOKPAaTHOU

Y IBYKPaTHOM OITMOKH.

[IKP-1

Htoro

Hroro 3a cemectp

14

Hroro

14

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.

5.4. JlaGopaTopHble 3aHATHS

Tabmuma 5.4 — HaumeHnoBanue 1a60paTOpHBIX padboT

HaszBanus pasnenos
(TemM) TUCUIMIUTAHBI

HaumenoBanue mabopatopHbIX paboT

TpynoemMkocTs,

dopMupyemble
KOMIIETCHIIUU

6 cemecTp

1 Monynsauus.
CrnexTpanbHbli
COCTaB.

N3ydeHue CrieKTpoB CUTHAJIOB € JIMHEWMHOMN
Moaysuuen. [lokaseiBaercs BiausHUE
(hOpMBI UMITYJTbCAHOCUTENS U QYHKITUN
KOppessuy OUTOBON MOCTIET0BATEIHHOCTH
Ha CHEeKTp (hopMHUpPyEMOro CUTHajIa

IIKP-1, TIKP-4

HekorepenTHas neMoayisiiusi OWHAPHOTO
YaCTOTHOI'O MaHUITYJIMPOBAHHOI'O CUTHAIa

TIKP-1, [TKP-4

Hroro

9 KonupoBaHnue
pedu B cucTemMax
pPaMOCBS3H.

HccnenoBanue CUCTEMBI CBA3H C JI€/IbTa-
MOZYJISILIUEH,

COCTOSAILEN U3 T'€HEepaTOpa CUTHAJIOB,
MOZYJIATOPA,

JIMHUU NIepeAadu, JEMOAYIATOPA U
ocumorpadaBobTMETpa.

IIKP-1, TIKP-4

Hroro
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16 Huxnuueckue Nzyuenue nuxknmueckux konos (7, 4). 2 [IKP-1, [TKP-4
KOZIbI CucremMaTu4eckoe KOAUPOBAHUE U
JICKOIUPOBAHKE C UCTIPABIICHUEM
OJTHOKPATHBIX OMMOOK. MoenupoBaHue
JBOMYHOTO

CUMMETPUIHOTO KaHajla ¢ He3aBUCHUMBIMHU
OImuOKaMH.

OrneHka BEpOSTHOCTH OIIMOKHU TIOCTIE
JICKOTUPOBAHHS.

N3ydeHue cxeMbl CHCTEMaTUYECKOTO KoJiepa 2 [TIKP-1, I[IKP-4
nukimaeckoro koaa (15, 11) Ha ocHoBe
pekypcuBHOTO 1uppoBoro GuibTpa.
W3y4eHnne NpuHIMIIOB JeJICHUs

JBYX TIOJIMHOMOB C TIOMOIIIBIO TaKHX

(buIBTPOB.
Hroro 4
17 Konpr Puna- HccnenoBanue xona Puma-ConoMona Haj 2 IIKP-1, IIKP-4
CosoMoHa IoJIeM
GF(p), rae p - npocroe uucno. U3yudaercs
BapuaHT

KoaMpoBaHus s(X) = a(x)*g(x), a Takxke
JIEKOJUPOBAHKE C UCIIPABICHUEM OLIMOOK 110
CUH/IPOMY - OCTaTKy

OT JICJICHUSI.
Hroro 2
20 CepTOUHBIE N3ydeHue cBEPTOUHBIX KOJOB CO CKOPOCTHIO 2 [IKP-1, [IKP-4
KOJIBI. KoaupoBaHus 1/2: kogupoBaHue, MTOPOTOBOE
JEKOJUPOBAHKE
U AeKoupoBaHue o Burepou.
Hroro 2
Hroro 3a cemecTp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi padora
He npenycMoTpeHo y4eOHbBIM IIaHOM
5.6. CamocTosTeIbHaAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHbBI B
Tadymue 5.6.
Tabmuia 5.6 — Busbl caMocTosATeIbHON pabOThl, TPYJ0EMKOCTh U (hOPMHUPYEMBIE KOMIIETEHIIUN

HazsBa a3JIeJIoB (TEM) Buer TpynoeMkoc do eMBIe Do
BaHUsA Pa3aeinoB (TeEM . MKOCTh MUPYEMBI MBI
P CaMOCTOSATEIbHON Py ’ PMHDY p
JIUCITUIUINHBI q KOMIIETEHI[MHA KOHTPOJIS

paboTHI
6 cemecTp
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1 Monynsauus. Cnekrpanbsubiii  |[Toaroroska k TIKP-1 3auér ¢
COCTaB. 3a4ETy C OLICHKOU OLIEHKOM
IToaroroBka k TIKP-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k [IKP-1, TTIKP-4 | JITabopatopHas
nabopaTopHOi pabota
pabote, HarKMcaHue
oTyeTa
Hanucanne oruera IIKP-1, IIKP-4 OrtueT 1o
1o 1abopaTopHOit nabopaTtopHoOit
pabote pabote
Hroro
2 ®opMupyomun 1 IToaroroska k ITIKP-1 3auér c
coryiacoBaHHbIA GuiIbTphL. X  |3aueTy ¢ OreHKoH OLICHKOH
PpOJIb. IToaroroBka x TIKP-1 TectupoBanue
TECTUPOBAHUIO
Hroro
3 YacToTHAast MAaHUMYJISALIMS C IToxroroska k [IKP-1, [IKP-4 3auér ¢
HEMpepbIBHON (a3oil. 3a4eTy C OLICHKOM OLICHKOH
IToaroroBka x [TIKP-1, [TKP-4 | TectupoBanue
TECTUPOBAHUIO
Hroro
4 DxonoMHbIe (cxumaronue) | [ToaroroBka K ITKP-1 3auéT ¢
KOJBI. 3a4eTy C OLICHKOU OLIEHKOM
IToaroroBka k ITKP-1 TectupoBanue
TECTUPOBAHUIO
Hroro
5 IlpomyckHasi CIoCOOHOCTb IToaroroska k ITIKP-1 3auér c
KaHaJIOB CBSI3H. 3a4eTy C OLICHKOU OLIEHKOM
IToaroroBka x TIKP-1 TectupoBanue
TECTUPOBAHUIO
Hroro
6 YacrotHas u sHepretnueckas |Iloaroroska k ITIKP-1 3auér c
3P PEKTUBHOCTh CUCTEM 3a4eTy C OLICHKOU OLIEHKOM
pamroCBA3H. IToaroroBka x TIKP-1 TectupoBanue
TECTUPOBAHUIO
Hroro
7 Konpl Xadpmana u [ToaroroBka k IIKP-1, TIKP-4 3auér c
IlTennoHna-PaHo. 3a4eTy C OLICHKOM OLICHKOH
IToaroroBka x [TIKP-1, [TIKP-4 | TectupoBanue
TECTUPOBAHUIO
Hroro
8 Koxapl Jlemnens-3uBa u IloaroroBka k IIKP-1, IIKP-4 3auér ¢
Jlemnens-3uBa-Yanua. 3a4eTy C OLICHKOM OLICHKOH
IToaroroBka x [TIKP-1, [TIKP-4 | TectupoBanue
TECTUPOBAHUIO
Hroro
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9 KonupoBanue peuu B ITonroroBka k 2 [IKP-1, [TKP-4 3auér ¢
CHUCTEMax PaJUOCBSI3H. 3a4eTy C OLICHKOM OIICHKOM
IToaroroBka k 1 [TKP-1, [IKP-4 | TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 2 [IKP-1, TTIKP-4 | JITabopatopHas
nabopaTopHOi pabota
paboTe, HanucaHe
oT4eTa
Hanucanne oruera 1 IIKP-1, IIKP-4 OrtueT 1o
1o 1abopaTopHOit nabopaTtopHoOit
pabote pabote
Hroro 6
10 ITpunuunel cuaxponusanuu |Iloaroroska k 1 IIKP-1, TIKP-4 3auér c
B CUCTEMAaX PaJUOCBSI3U. 3a4€Ty C OLICHKOM OIIEHKOM
IToaroroBka x 1 [TIKP-1, [TKP-4 | TectupoBanue
TECTUPOBAHUIO
Hroro 2
11 ITpuHLMIIBI paciIMpeHus IToaroroska k 2 ITIKP-1 3auér c
CIIEKTpa B cHUCTEMax 3a4€Ty C OLICHKOM OIIEHKOM
pamroCBA3H. IToaroroBka x 2 TIKP-1 TectupoBanue
TECTUPOBAHUIO
Hroro 4
12 ABTOMaTHYECKas IToaroroBka k 1 IIKP-1, IIKP-4 3auéT ¢
pEeryaupoBKa yCHICHUS B 3a4€Ty C OLICHKOM OIIEHKOM
CUCTEMaX PaIMOCBSI3H. ITonroroBka K 1 [TIKP-1, [TIKP-4 | TectupoBanue
TECTUPOBAHUIO
Hroro 2
13 [IpuHUUIIBI MOTYJISIIIUN IloaroroBka k 1 IIKP-1, IIKP-4 3auér ¢
OFDM. 3a4eTy C OLICHKOM OLICHKOH
IToaroroBka x 1 [TIKP-1, [TIKP-4 | TectupoBanue
TECTUPOBAHUIO
Hroro 2
14 Ipunuunsr MIMO. IloaroroBka k 2 IIKP-1, IIKP-4 3auér ¢
3a4€Ty C OLICHKOM OIIEHKOM
IToaroroBka x 2 [TIKP-1, [TKP-4 | TectupoBanue
TECTUPOBAHUIO
Hroro 4
15 JIuneitnbie Oiounbie koapl. |[loaroroBka Kk 5 IIKP-1 3auér ¢
3a4€Ty C OLICHKOM OIIEHKOM
IToaroroBka x 5 TIKP-1 TectupoBanue
TECTUPOBAHUIO
Hroro 10
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16 Huknnueckue KOabl ITonroroBka k [TKP-1 3auér ¢
3a4ETy C OLICHKOU OLIEHKOM
IToaroroBka k TIKP-1 TectupoBanue
TECTUPOBAHUIO
ITogroroska k IIKP-1, ITIKP-4 | JlabopaTopHas
nabopaTopHOi pabota
paboTe, HanucaHe
oTueTa
Hammcanne otuera IIKP-1, IIKP-4 OTuer no
10 J1a00pPaTOPHOMA nabopaTopHOI
pabote pabote
Hroro
17 Konasl Puna-Conomona IloaroroBka k IIKP-1 3auér ¢
3a4€Ty C OLICHKOM OLICHKOH
IToaroroBka x TIKP-1 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k ITIKP-1, [TKP-4 | JlabopaTtopHas
nabopaTopHOMH pabora
paboTe, HaITMCaHUE
oTyeTa
Hanucanue otuera [IKP-1, IIKP-4 OrtueT 1o
10 J1a00paToOpHOi nabopaToOpHOIH
pabote pabote
Uroro
18 Koast boy3a-Hoyaxypu- [ToaroroBka k [TKP-1 3auéT ¢
XOKBUHIE€Ma. 3a4eTy C OLIEHKOM OLICHKOM
IToaroroska k ITIKP-1 TectupoBanue
TECTUPOBAHUIO
Uroro
19 Huzkomnotnoctaeie (LDPC) ([Toarotoska k [TIKP-1, [TKP-4 3auér ¢
KOJEL. 3a4eTy C OLIEHKON OILICHKOH
IToaroroska k IIKP-1, IIKP-4 | TectupoBanue
TECTUPOBAHUIO
Uroro
20 CBepTOYHBIE KOJIBI. IToaroroBka k IIKP-1, IIKP-4 3auéT c
3a4eTy C OLIEHKON OIICHKOH
IToaroroska k IIKP-1, IIKP-4 | TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k [TIKP-1, TTIKP-4 | JTaboparopHas
nabopaTtopHOit pabota
pabote, HanKMCcaHKe
oTuera
Harmmicanune oTuera IIKP-1, IIKP-4 Otuet no
1o JIa0OpaTOPHOM nabopaTopHOH
pabore pabore

Hroro
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21 Cur"ajabHO-KOJ0BBIE ITonroroBka K 1 IIKP-1, IIKP-4 3auér ¢
KOHCTPYKIIUH. 3a4eTy C OLICHKOM OIICHKOM
IToaroroBka k 1 [TKP-1, [IKP-4 | TectupoBanue
TECTUPOBAHUIO
Hroro 2
Hroro 3a cemectp 100
Htoro 100

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
3aHSATHN

Bunel yueOHOI nesTebHOCTH
dopmupyembie
Jlex. | IIpax. | Jlab. Cam. DopMBI KOHTPOJIS
KOMIIETEHIINH
3aH. 3aH. pad. paod.

ITKP-1 + + + + 3auét ¢ onenkoii, Jlaboparopuas pabdota,
TectupoBanue, OTuer 1o 1a00paTOpHOI
pabote

[TKP-4 + + + 3auér ¢ ornieHkou, JlaboparopHas pabdora,
TectupoBanue, OTueT 1o J1a0OPaTOPHOU
pabore

6. PeiiTuHroBasi cucremMa /1Jisl OlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOIIS IPEICTaBICHbI B Ta0bmuiie 6.1.
Tab6muua 6.1 — bamnbHbIE OLIEHKH

. . | MakcuManbHBIN Oat
MakcumanbHbIi MakcumanbHbIi
3a mepuoJ Mexxkay | Bceero 3a
DOopMBbI KOHTPOJIS 6ayt Ha 1-yro KT ¢ Oaut 3a mepuos
2KT u Ha xoHEI CEMECTp
Hauana cemectpa | mexnay 1KT u 2KT
cemecTpa
6 cemecTp
3a4éT C OLlEHKOH 0 0 50 50
JlaGopaTtopHnas pabota 5 5 5 15
TectupoBaHnue 0 0 20 20
Otuer no nabopaTopHOi 5 5 5 15
pabote
Hrtoro makcumym 3a 10 10 80 100
nepuo
Hapacraromum ntorom 10 20 100 100
6.2. Ilepecuer 02/110B B OLICHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEJCTABICH B TabmuUIE 6.2.
Tabmuia 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannel Ha ATy TEKyIIero KOHTPOIS Onenka
>90% ot MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 5
Ot 70% no 89% ot makcuMaibHOM cyMMBI 6aiioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK 3
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< 60% oT MakcuMabHOI cymMMbl OamioB Ha naty TK 2

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[IepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEIIHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTInM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpenctBenHo)
2 (HEeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTEIHHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(OPMALIMOHHOE 00ecnieueHue TUCIHIINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. TlankuH, BsuecnaB Anekcanaposuu. L{udpoBas mobunbHas paauocssasb [Tekct] : yueOHoe
nocobue aiist By30B / B. A. I'ankuH. - 2-e u3a., nepepad. u goi. - M. : ['opsiuas nmunus - Texexom, 2012. -
592 c. : un. - (YuebHoe nocobue. CrennanbHOCTh AJIS BRICIINX yU4eOHBIX 3aBefieHui ). - bubnuorp.: c.
580-581. - IIpenm. yka3z.: c. 582-585. - ISBN 978-5-9912-0185-8 : 774.40 p. (nanuuue B OubIMOTEKE
TYCVYP - 40 3k3.).

2. Bonkos, Jlee HukonaeBuu. Cuctembl nudpoBoil paauocBs3u. ba3zoBbie MeTOIBl H
XapaKTepUCTHKH : YdyeOHoe mocobue 11 By30B / JI. H. Bonkos, M. C. Hemuposckuii, FO. C. [lIunakos. -
M. : Dxotpenas, 2005. - 390[2] c. : ui., Tabu., noptp. - (bubnuoreka MTC & GSM). - bubnuorp.: c.
388-390. - ISBN 5-88405-071-2 : 269.01 p. (manuuue B 6udbmuoreke TYCYP - 42 5k3.).

3. Teopus panuocsszu: YuedHoe mocodue / 0. 1. Axynunuues, A. C. bepurapar - 2015. 197 c.
[DnexTponHbIH pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/5856.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. Teopus snexktpuueckoit cBszu: YueOHoe nocodbue / ¥O0. I1. Axynunuues, A. C. bepurapar -
2015. 196 c. [DnexTponHBIA pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/5858.

7.3. YuyeOHO-MeTOANYECKHE TOCOOUS
7.3.1. O6s13aTe/IbHBIEC YUeOHO-METOAMYECKHE M0CO0ust

1. COOpHUK KOMITHIOTEPHBIX JIAOOPATOPHBIX padOT IO CUCTEMaM CBSI3U: MeToIMuecKHue yKa3aHus
K J1aboparopuabiM padoram / A. B. HoBukos - 2018. 151 c. [DnekTpoHHbI# pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/7149.

2. Jemonynsauusi 1UPpPOBBIX cUTHaNOB. CTaTUCTHYECKUNA M CUTHAIBHBINA MOAXO0NbI: YueOHOe
nocobue / A. B. HoBukoB - 2018. 51 c. [DnekTpoHHBIH pecypc]: — Pexum nmocrtyma:
https://edu.tusur.ru/publications/7150.

3. Teopust >nekTpuuecko cBsA3U: YUeOHO - METoJIMuYecKoe MmocoOue Jisi MPOBEJICHUS
MPaKTUYECKUX 3aHATHI U caMocTosTeNbHOU padoTsl ctyaeHTos / 0. I1. Axynuanues - 2012. 202 c.
[DnexTpoHHEI pecypc]: — Pexxum gocrtyma: https://edu.tusur.ru/publications/1758.

7.3.2. YuyeOHO-MeTOANUYECKHE TOCOOUS I JINIY
C OFpaHI/I‘leHHI)IMI/I BO3MOKHOCTAMH 3}]Op0Bbﬂ U UHBAJIUA0B

Y4ebHO-MeToAnUeCKIEe MaTepUabl I CAMOCTOSTEILHON U ay JUTOPHOI paboThl 00yYarOIUXCs
W3 YKCTa JHI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI 1 HHBAJIUAOB MPEIOCTABISIIOTCS B hopMax,
aJIaITUPOBAHHBIX K OTPAHUYECHUSM UX 370POBbsI U BOCHPUATHS HH(OPMALIUH.

Jst M1 ¢ HAPYIIEHUsIMU 3PeHUst:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUIaTeIbHOT0 anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpOo(eccuoHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUM AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE M MMPOrPaMMHOe o0ecreuyeHue I1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIH,
TEKYLIEro KOHTPOJIS U MPOMEXYTOYHON aTTeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyIoBaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejiaM JUCITUILUTHHBI.

8.2. MaTepuajibHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue Al NPAKTHYEeCKUX 3aHATHI

VYyebnas nabopatopuss HHOOPMAIMOHHBIX TEXHOJOTHI: ydeOHass ayIUTOPHS ISl TPOBEACHUS
3aHATUH MPAKTUYECKOTO THIA, Y4eOHAss ayIUTOPHS JJI NMPOBEJACHUS 3aHATUH 1ab0paTOPHOTO THUIIA,
MOMEIIEHUE JJISi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHUSI KypcOBBIX pabor); 634034, Tomckas
obnacTts, T. Tomck, Bepmununa ynuna, 1. 47, 423 ay.

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 mt.);

- Monwutops! (16 mT.);

- Komnrerorep;

- Kommnexr cnenuanu3upoBaHHON yueOHON MeOeny;

- PaGouee mecTo nmpenogaBaTes.

[IporpamMmmHoe obecnieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- LibreOffice;

- Mozilla Firefox;

- OpenOffice;

- PTC Mathcad 13, 14;

- Scilab;

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecreyeHue 1Jisl JIa0OpaTOPHBIX padoT

VYyebHas nabopatopus UHOOPMAIMOHHBIX TEXHOJIOTUN: yueOHas ayIuTOpuUs ANl IPOBEICHUS
3aHATUN MPAKTUUYECKOTro THMA, yueOHas ayauTOpHs JJis MPOBEICHUS 3aHATHI J1abOpaTOPHOTO THUIIA,
MOMEIIEHHUE MJIsI KYpCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUSI KypcoBBIX pador); 634034, Tomckas
obnactb, T. Tomck, Bepumauna ynuna, a. 47, 423 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Jlocka maruutHo-mapkepHass BRAUBERG;

- LMC-100103 DxpaHn ¢ snexkrponpuonom Master Control Matte 203*203 cm White FiberGlass,
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yepHas KarMa 1o nepumerpy;
- [Tpoextop NEC «M361X»;
- CucremMnsbiit 6510k (16 1mIT.);
- Monuropsi (16 mT.);
- Komnsrorep;
- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTers.
[IporpamMmMHoe obecrieueHue:
- Adobe Acrobat Reader;
- Google Chrome;
- LibreOffice;
- OpenOffice;
- PTC Mathcad 13, 14;
- Scilab;

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecneuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNoKEHHBIC TI0 apecaM:

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

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

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

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHyto cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- 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
BO3MOKHOCTSIMHA 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYHIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXxa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha SKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHoM nHGOpMaIMU B JOCTYHHBIX GopMax, MOOMIILHON CUCTEMbI OOYUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI
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9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

[[J'IH OLOCHKHU CTCIICHHU C(bOpMHpOBaHHOCTH " YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ

KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
1 Monynsuums. Cnekrtpansabiii  |I[IKP-1, IIKP-4  |3auér c onenkoit  |Ilepedens BonpocoB s
COCTaB. 3ayeTa C OLEHKOMN
JlaGopaTopHas Tembl 1ab0opaTopHBIX PaboT
pabota
TectupoBanue [IpumMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
Otuer 1o Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOi
pabote
2 ®opMupyromui 1 [IKP-1, IIKP-4  |3auér c ouenkoii  |Ilepeuenb BompocoB /st
coriacoBaHHbIA GUIBTPEL. Mx 3a4eTa ¢ OL[EHKOM
pOJIb. TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUI
3 YacToTHast MAaHUMYJISALINS C [IKP-1, ITKP-4  |3auér c ouenkoit  |[lepeyeHn BOmpocoB AJis
HENPEepBIBHOHN (a3oil. 3a4era ¢ OI[EHKOM
TecTtupoBanue [IpuMmepHBIil nepeueHb
TECTOBBIX 3aJaHUI
4 DKOHOMHBIE (CKUMATOIINE) [IKP-1, IIKP-4  |3auér c ouenkoit  |[lepeyeHn BOompocoB AJis
KOJIBI. 3a4eTa ¢ OLEHKON
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
5 IlponyckHas crtocoOHOCTh IIKP-1, [IKP-4  |3auér ¢ ouenkoit  |Ilepedyens BompocoB st
KAHAJIOB CBSI3U. 3a4era ¢ OLIEHKOM
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
6 YactotHas u suepreruueckas |I[IKP-1, [IKP-4  |3auér ¢ onenkoii  |Ilepeuensb BOmpocoB Jist
3¢ (HEKTHBHOCTH CHCTEM 3a4eTa ¢ OI[EHKOH
paaguoOCBA3H. TectupoBanue [IpumepHbIii IepeyeHb
TECTOBBIX 3aJaHUI
7 Koast Xaddhmana u [IKP-1, ITKP-4  |3auér c ouenkoit  |[lepeyeHn BOmpocoB AJis
IlTennona-PaHo. 3a4era ¢ OLCHKON
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
8 Konpl Jlemnens-3uBa u [IKP-1, IIKP-4  |3auér c ouenkoit  |[lepeyeHn BOompocoB AJis
Jlemnens-3uBa-Yanua. 3a4era ¢ OLCHKON
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
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9 KogupoBanue peuu B [IKP-1, IIKP-4  |3auér c ouenkoii  |Ilepeuenb BompocoB /s
CHUCTEMax PaJUOCBSI3H. 3a4eTa ¢ OI[CHKON
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
Ortuer no Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOi
pabote
10 ITpunnune! cuaxponusanuu |IIKP-1, ITKP-4  (3auér c onienkoit  |[lepeuenn BOompocoB miist
B CHUCTEMAaX PaJHOCBSI3U. 3a4eTa ¢ OLIEHKON
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
11 IpuHIUIIBI pacIIMpEHUs [IKP-1, ITKP-4  |3auér c onerkoit  |[lepedyeHnr BOIpOCOB AJis
CIIEKTpa B CHCTEMax 3a4eTa ¢ OI[CHKON
painoCBiA3M. TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
12 ABTOoMaTuueckas [IKP-1, ITKP-4  |3auér c ouenkoit  |[lepedueHn BOMpocoB AJis
pEryJIMpOBKa YCUJICHHUS B 3a4eTa ¢ OLEHKOMN
CUCTEMAX paauOCBA3U. TectupoBanue [IpumepHsIii IepedeHb
TECTOBLIX 3aJaHUN
13 [IpuHUUIIBI MOTYJISIIIUN IIKP-1, TIKP-4 3a4éT ¢ OLIEHKOH [Iepeuens BOIIPOCOB 1Ist
OFDM. 3a4eTa ¢ OLEHKOU
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
14 Tpuaunser MIMO. [IKP-1, [IKP-4  |3auér c ouenkoit  |Ilepeyens BompocoB st
3a4eTa ¢ OLIEHKON
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
15 Jluneiinbie 6mounbie koasl.  |[IKP-1, [IKP-4  |3auér c onenkoit  |Ilepeuenp BOmpocoB st
3a4eTa ¢ OLIEHKON
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
16 Luknuueckre Koabl [IKP-1, ITKP-4  |3auér c ouenkoit  |[lepedyeHn BOmpocoB AJis

3a4yeTa C OLIEHKON

JlaGopaTopHas Tembl 1abopaTopHBIX paboT

pabora

TectupoBanue IIpuMepHBIii epeyeHb
TECTOBBIX 3a/laHUM

Otuet no Tembl 1ab0paTOPHBIX padoOT

nabopaTopHOI

pabote
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17 Koasr Puna-Conomona

TIKP-1, [TKP-4

3a4éT C OLEHKOH

[Iepeuyens BonpocoB i
3a4eTa ¢ OLCHKON

KOHCTPYKIIHUH.

JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
Ortuer no Tewmbl 1abopaTopHBIX PabOT
nabopaTopHOi
pabote
18 Koast boy3a-Hoyaxypu- TTKP-1 3a4ét c onieHkol  |[lepedenn BOMpoCoB 1Jist
XOKBUHI€Ma. 3a4eTa ¢ OLIEHKON
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
19 HuzkomnotHoctheie (LDPC) ITIKP-1, ITIKP-4  |3auér c onenkoit  |Ilepeuens BonpocoB st
KOJIBL. 3a4eTa ¢ OLIEHKON
TectupoBaHue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
20 CBepTOUYHBIE KOABI. [IKP-1, IIKP-4  |3auér c ouenkoii  |Ilepeuenb BompocoB s
3a4era ¢ OLCHKON
JlaGopaTopHas Tembl 1abopaTopHbIX paboT
pabora
TectupoBanue IIpuMepHBIii epeyeHb
TECTOBBIX 3aJaHUI
Ortuer no Tembl 1ab0paTOPHBIX padoOT
nabopaTopHOi
pabote
21 CurHajabHO-KOJOBEIE IIKP-1, IIKP-4 3a4éT C OIEHKOH [lepeuenb BOIIPOCOB 115t

3a4yeTa ¢ OLIEHKON

TectupoBanue

IIpuMepHBIi IepeyeHb
TECTOBBIX 3aJaHUI

Hlxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO

JTUCIUILIMHE TpUBeAcHa B Tabiuie 9.2.

Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUILIMHE
dopmynupoBKa TpeOOBaHUH K cTeneHn C(HOPMUPOBAHHOCTH
OrneHka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIBHOH | MM ()parMeHTapHbIC YMEHUH HITU HAaBBIKOB WJIN
CYMMBI 0aJII0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE NpUMEHEHUE
yMEHHue HaBBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPHUPOBAHHBIE HO HE YCIEITHOE, HO HE
MaKCUMAaJIbHON 3HaHUS CUCTEMAaTUYECKU | CUCTEMAaTHYECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE pUMEHEHHE
yYMEHHUE HaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE 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

Onenka ®opmyInpoBKa TPeOOBAaHUH K CTENIEHU KOMIIETEHIINN

2 He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBIC MMPU3HAKH WM TEPMHUHBI U3y9IaeMOTO dJIEMEHTA COACPKAHMS, X
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX WITU CXeMaX M 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBJIECTBOPUTEILHO) |M3YUYEHHBIN 3JIEMEHT COICPKAHUS PEIPOTYKTUBHO: TPOU3BOIBHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
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

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. CornacoBanHbIi (GUITBTP 0OECIICYNBACT:
- MuHuManbHO KOPOTKUN IO BpEMEHU OTKIIUMK HA CBOEM BBIXOJIE
- MakcumanpHO€ OTHOIIEHUE CHTHAJ-IIYM Ha CBOEM BBIXOJI€ B ONpPEJEI€HHBIH MOMEHT
BPEMEHH, MIPH YCIOBUH, YTO LIyM — OeJIbIil
- CHsATHE 3aKOHA MOIYJISAIUU (JIEMOTYJISIIHIO)
- MakcuMyM IIEHHOHOBCKO#M MH(GOPMAIIMHK Ha CBOEM BBIXOJIC
2. ®opmupyromnuil GuIbTp 00eCIeYNBAET:
- ®opmupoBaHue KBaIpaTypHBIX CUTHAJIOB C 3aJaHHOW (JOPMOI CIIEKTPaTbHON MIIOTHOCTH
- ®opMHpOBaHUE Y3KOMOJIOCHOTO CUTHAJIA HA HEKOTOPOM HECYIIEH YacTOTe
- ®opMHpOBaHNE OPTOTOHAJILHBIX IO BPEMEHU KBAJPaTypHbIX CUTHAJIOB
- ®opMHpPOBaHNE TAKTOBBIX UMITYJIbCOB JIsl CHMBOJIBHONW CHHXPOHU3AINH
3. CornacoBaHHbIN QUILTP SBISIETCS:
- JIunelHbpIM (GUITBTPOM C MMOCTOSTHHBIMH TTApAMETPAMHU
- HenuueitapIM QUIBTPOM C MOCTOSTHHBIMU TTapaMeTpaMu
- JIuneliHbIM (UIBTPOM C NTEPEMEHHBIMHU TTapaMETPaAMH
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1.

12.

13.

14.

- HenuneitapiM pUIBTPOM C MEpEeMEHHBIMU ITapaMeTpaMu

. ®opmupyomuii GUIbTp SABISIETCS:

- JIunelHbpIM (QUITBTPOM C MMOCTOSTHHBIMH TTApaMETPAMHU
- HenuueitapiM QUIBTPOM C MOCTOSTHHBIMU TTapaMeTpaMu
- JIuneliHbIM (UIBTPOM C NMEPEMEHHBIMHU TTapaMeTPaMH
- HenuneitapiM UIBTPOM C MEpEeMEHHBIMU ITapaMeTpaMu

CAll

. [Tapametp Roll-off factor popmupyromiero punprpa THNA "TPUTIOAHATHINA" KOCHHYC TIO3BOJISICT:

- I3mMeHuTh ypoBeHb MEXCUMBOJIBHON HHTEP(EPEHIINHN Ha CBOEM BBIXO/IE

- U3menuts mmpuny crnekTpa GopMHUPYEMOTo CUTHaIa

- I3MeHuTh CKOpOCTH Cra/ia MOIHOCTH BHE OCHOBHOM MOJ0CKH! (POPMHUPYEMOro CUTHAJIA
- U3menuts aMmntyy GopMupyeMoro curHasia

. MexcumBoinbHas uHTepdepeHIus — 3T10:

- Koraa BpeMs nprxoja uMmyJibca sIBJISETCS CIy4ailHON BETMYMHON C HEHYJIEBOW AHCIIEpCUE
- Koraa umiysisc BIMSIET HA COCETHUE UMITYJIbChI, HAKJIAIbIBASICh HA HUX CBOMMU "XBOCTaMH"
- Korpa niurenbHOCTh UMITYJIbCA SIBJSIETCS CITy4YailHOM BEJTMYMHOM C HEHYJIEBOW UCTIEpCUEN
- [Ipouiecc popMupoBaHus IPYNIIOBOIO CUTHAJIA B CUCTEMAaX C KOJOBBIM Pa3/ielIeHUEM KaHaJIOB

. MexcumBoinbHas UHTEphEPEHIMS SIBISIETCA:

- Bpennoi

- [lone3nou

- 3aBHCHT OT crioco0a (OpMHUPOBAHMSI CUTHAJIA
- HelitpansHolt

. CornacoBaHHbIN GUILTP, OBIBAET, 3aMEHSIIOT:

- OUIBTPOM HUKHUX YACTOT

- Koppensitopom

- Koppenstopom ¢ GpuiabTpoM HUKHUX YaCTOT
- OUIbTPOM BEPXHHUX YaCTOT

. Koppensitop — 3T0 ycTpoHCTBO, KOTOPOE BBIYUCIISIET:

- MHTerpai no BpeMeHU OT BXOJIHOTO CUTHAa

- [IpousBeaeHre OMOPHOro CUTHAJIA M BXOJAHOTO

- MHTerpai no BpeMeHU OT MPOU3BEACHUS OMIOPHOIO CUTHAJIA U BXOJAHOTO

- CBepTKY OMOPHOI0 CUTHAJIA C BXOIHBIM

KorepeHTHbIl TpueM 00s13aTEIHHO BKITIOYAET B CEOSI:

- AMIUTUTYTHBIN JE€TEKTOP

- CxeMy BbIJIETICHHS CUTHaNA "MIOT-TOH"

- Kontyp ¢a3oBoii aBTOMOACTPONKH YaCTOTHI

- IIpouecc hopMupoBaHUsI OMIOPHOTO KOJIEOAHHS C TOUHOCTBIO 110 (a3bl IJIs MOCIEAYIOIIEro
CHSITHUS 3aKOHA MOYJISILIUU

HekorepeTHslii mpueM 00s13aTeIbHO BKIIIOYACT B CEOS:

- [Iponiecc popMupoBaHus OMIOPHOTO KOJIEOaHHS C TOUHOCTHIO A0 YaCTOTHI JIJIsl TOCJIEYIOIIETO
CHSITHUS 3aKOHA MOYJISILIUN

- CxeMy BbIJIETICHHS CUTHaNA "MIOT-TOH"

- KonTtyp ¢a3oBoii aBTOMOACTPONKH YaCTOTHI

- HacTOTHBIN JETEKTOP

ITetns Kocraca npennaznadena ajid:

- ABTOMaTHYECKOM MOJCTPOUKH YaCTOTHI (POPMHUPYEMOTO OTIOPHOTO KOJICOaHUS

- Cusarus nuddepeHaIbHOr0 KOITUPOBAHUS CUMBOJIOB

- ABTOMaTHYECKON MOJACTPOUKH YaCTOTHI (HOPMUPYEMOTO OMOPHOTO KOJEOAHUSI ¢ TOYHOCTHIO
10 (azbl

- Y1BoeHuUs 4acTOThl (HOPMUPYEMOTO KOJIeOaHuUs

Monymsuua QPSK no3BosisieT nepeaaTh:

- 1.5 6ura Ha cumBoOI

- 4 OuTa Ha CUMBOJ

- 1 Out Ha cuMBOI

- 2 OuTa Ha CUMBOJ

Monaymsuua GMSK no3BosisieT nepeaars:

- 1.5 6urta Ha cumBoOI

- 4 OuTa Ha CUMBOJ
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21.

22.

23.

24.

25.

- 1 Out Ha cuMBOI

- 2 OuTa Ha CUMBOJ

Monymsuua QAM-16 no3BoJ€T nepeaarTs:

- 1.5 6ura Ha cumBoOI

- 4 OuTa Ha CUMBOJ

- 1 Out Ha cuMBOI

- 2 OuTa Ha CUMBOJ

bonee TpeboBaTenbHa K OTHOIIEHUIO CUTHAJI-IITYM MOJTYJISLINS:

- GMSK

- QPSK

- QAM-16

- BPSK

bonee TpeboBaTenbHa K TMHEMHOCTH BBIXOJHOTO YCHIJIUTENSI MOITHOCTH MOYJISILIUS:

- QAM-16

- OQPSK

- GMSK

- QPSK-pi/4

Ycunurenu MOIIHOCTH 110 CTETIEHU JTMHEWHOCTH JENATCS Ha KIIacChl:

-AB,C

- A,B,C; D,E,F

- L 1L, I

-0,1,2

MoOmHOCTh TEIJIOBOrO LIyMa Ha BXOJ€ MaJIOMIYMSIIETO0 YCHUIHUTENsI NPUEMHHUKA MPSIMO
MPOMOPLHUOHANIbHA!

- Koapdunmenty mryma MamonryMsImero yCUIuTe st

- [Tonoce yacToT MPUHUMAEMOT0 pauOCUTHAIA

- Hecymielt yactoTe mpuHUMaeMOro paJuocurHana

- CyuiecTByeT cama 1o cebe U HU OT Yero He 3aBUCUT

KoaddurumenT mryma MamonryMsiero yCuanuTest 3TO:

- OTHOLIEHUE CUTHAJI-IIIYM Ha BXOJ/I€ YCUJIUTENIS, JE€JI€HHOE Ha OTHOLLIEHNE CUTHAJI-IITYM Ha €To
BBIXOJIE

- YpoBeHb COOCTBEHHOTO IIyMa ycuiauTens, B dBm

- Benmmuuna kT, rone T — Temnepatypa okpyskaromeid cpefpl, k — nocrosinaas bonbimana
- Pazauna xosddunuentos ycunenus ycunurtens (B dB), u3MepeHHBIX I IBYX OMOPHBIX
TeMIeparyp

Konpl ['oniga npuMedatenbHbI:

- ineanbHOM aBTOKOPPEIAIIUMOHHON QyHKIIUEH

- Tpex3naunoil GpyHKIIMEH B3aUMHOMN KOPPEAIIUN

- CBO€1 OPTOrOHAIBHOCTHIO

- Tem, uto ux uzo6pen muctep ['ona

M-nocneoBaTeIbHOCTH IPUMeYaTeIbHBbI:

- MakcuManbHBIM MEPHOIOM

- XOpOLMMH B3aUMHO KOPPEISIIMOHHBIMU CBOMCTBAMHU

- CBO€i1 OPTOrOHAILHOCTHIO

- PaBeHCTBOM KOJIMYECTBA HYJIEH U €TUHMI]

Konpl Yonma npumeyaTenbHbl:

- neanbHOM aBTOKOPPEIAIIUOHHON (QyHKIIUEH

- HanuuueMm nocnenoBarenbHOCTH TUMa "Meanap"”

- CBoeii aOCOIOTHOM HE3aBUCUMOCTBIO

- CBO€1 OPTOrOHAIBHOCTHIO

st cucteM paguocBsI3u C pacIIMPEHHBIM CIIEKTPOM XapaKTepHa:

- Jlyumias 3amuTa oT HempeJHaMEPEeHHBIX TOMEX U MHOTOJIYy4Y€BOT0 pacpOCTPaHEHUs CUTHaIa
- Bonee BricOKast OMTOBas CKOPOCTH Mepeadu HHPOPMAITIH

- bonb1ias MI0THOCTH MOIIHOCTH M3JIy4aeMOI'o CUTHaja

- 3aMeTHOCTH B paanoddupe

CucreMsbl ¢ KOJJOBBIM pa3/ieJIeHUEM KaHaJIOB:

- BoiTecHmu apyrue TeXHOJNIOTHH pa3ziesieHusl KaHaJI0B BBUY CBOEH MCKITIOYUTENbHOCTH
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34.
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36.

- [IpumeHsI0TCS OTHOBPEMEHHO C JPYTMMHU TEXHOJIOTHSIMH pa3JeIeHNs KaHaJIOB
- [IpakTHuecku He MPUMEHSAIOTCS BBUIY CBOEH CIIOKHOCTU

- Otnanu "ko3bIpHYyI0 MacTh' TexHonoruu OFDM

Koaddunuent pacmmpenus cuekrpa B coBpeMeHHbIX (4G) cuctemax paJuoCBsI3U BapbUPYETCs
B IIpeienax:

- (4-512)

- (256-1024)

- (4-64)

- (32-128)

Koaddunument pacmmpenus cnekrpa paBeH 256. OTHOIIGHHE CUTHANI-IITYM TOCJIe cxaTus (1o
BPEMEHH) CUTHAJIA C PACIIUPEHHBIM CIIEKTPOM YBEJIUYHUTCS Ha:

-110dB

-48 dB

-24 dB

-55dB

[TomexoycTONYMBOE KOAMPOBAHUE OCHOBAHO HA:

- lybnupoBanuy CHMBOJIOB

- BegeHnu n30bITOYHOCTH 1O ONIpEAEICHHBIM MTPaBUIIaM

- CkpeMOIMpOBaHUH COOOIIICHNI TTCEBAOCTYYaHBIMU KOJIaMU

- BBegennn n30bITOYHOCTH MO CIIyHYaHBIM MpaBUIaM

KoaunpoBanue ucTOUHMKA OCHOBAHO Ha!

- CkpeMOIMpOBaHUH COOOIICHMI TTCEBA0CTYYaHBIMU KOJJaMHU

- Meronax mudpoBanus

- CymiecTBOBaHMHU M30BITOYHOCTH, MEpPa KOTOPOH MOXKET OBITh BBIpakeHa IMIEHHOHOBCKOM
SHTPONUEH

- HepaBHOBEpOSTHOCTH CUMBOJIOB COOOIIIEHUS

Jluneiinble OJ0YHBIE KOJbI TPUMEUYATENbHBI TEM, YTO TIOJTHOCTHIO OMPEACIISIOTCS:
- HaGopom nopoxaaromux noimHoOMOB

- [Topoxxnarommum moIMHOMOM

- [Topoxknaronieit Matpuiieit

- KonmoBoii Tadbnuuei

OHTpPOIHUS HEKOTOPOTO UCTOUYHUKA HH(OPMALIUU OTIPEAEIIAETCS KaK:

- CpenHee 3HaYeHHE COOCTBEHHOW MH(MOpMAIUN

- MakcuManbsHOe 3HaueHne COOCTBEHHOM MH(POpMAITUH

- MuaMManpHOE 3HaYeHHE COOCTBEHHON MH(MOpMAIUn

- MenunanHoe 3Ha4Y€HHE COOCTBEHHOHN MH(MOPMAITUN

[TomexoycToYHMBBIE KOJIBI OBIBAIOT:

- biiouHBIMH ¥ TOTOKOBBIMU

- PerynsipHsiMu U HeperyasipHbIMU

- OTHOPOTHBIMU U HEOTHOPOJAHBIMU

- CTaTuyecKuMU U THHAMUYECKUMU

Nudopmanus no K. [lleHHOHY BhIpakaeTcs Kak:

- Jlorapudm oGpaTHOI BEpOSATHOCTH

- Benmnmunnaa 00paTHON BEPOSITHOCTH

- Jlorapudm BeposTHOCTH

- Jlorapudm Moaysst BEpOSTHOCTH

CBepTouHble KOJbI TPUMEUATENbHBI TEM, YTO OJTHOCTHIO ONPEACIISIIOTCS:

- HaGopom nopoxaaromux noimHoOMOB

- KonmoBoii Tadbnuuei

- [Topoxknaronieit Matpuiieit

- [Topoxxnarommm moIuHOMOM

CTpoku MOpOKIAIONIEH MAaTPHUIILI IMHEHHOTO OJIOYHOTO KOAA JIOJKHBI OBITh:

- HenyneBbiMu

- Pazubimu

- JInHelHO-HEe3aBUCUMBIMU

- JInHelHO-3aBUCUMBIMU

Uwuciio CTpoK MpOBEPOYHON MATPHIILI TUHEHHOTO OJIOYHOTO KO/Ia ONPEACIIICTCS:
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37.

38.

39.

40.

41.

42.

- KonnuectBoM npoBEepOYHBIX CUMBOJIOB

- KonnuectBoM HHPOPMAIIMOHHBIX CUMBOJIOB

- 3aBUCHUT OT JOMOJHUTEIBHBIX YCIOBUI

- KonoBbIM paccrosinnem koja

CoiicTBO mpedukca HEKOTOporo koaa (Hampumep, konoB Xaddmana unu lllennona-dano)
3aKJII0YAeTCs B TOM, UTO:

- Hu oniHa mpucTaBka HEKOTOPOTO KOJIOBOTO CIIOBA HE SIBIISIETCS KOJOBBIM CJIOBOM

- Bce npucTaBku SBISIOTCS KOJAOBBIMH CIIOBAaMH

- KonoBble cioBa UMEIOT OJUHAKOBYIO ITTUHY

- KonoBble cioBa UMEIOT pa3Hyo JUIUHY

Kon Jlemnens-3uBa (Lempel-Ziv) siBnsercs:

- CnoBapHBIM KOJIOM

- IpeBoBUIHBIM KOIOM MTOA00HO Koy Xaddmana

- Konowm ¢ xem-ra6mumeit (hash table)

- Kogom ¢ nuHelHbIM npeicka3aHuemM

Konpl Puna-Conomona mpuMeyartesbHbl TEM, UTO OHU:

- JlatoT MaKcuMaabHO BO3MOKHOE KOJIOBOE PACCTOSIHUE U SIBJISIFOTCSI HEIBOMYHBIMU

- SIBSITOTCS. HEIBOMYHBIMU

- IMeroT noposk1aroniuii oJaIuHOM, KOTOPBIM HE PacKJIaIbIBACTCSI HA MHOKHUTEIHN

- meroT koJ10BO€E paccTosiHUE, paBHOE KOJIMUYECTBY MPOBEPOUYHBIX CHUMBOJIOB

Cronl1upl MPOBEPOUHOI MATPHUIIBI TMHEWHOTO OJIOYHOTO KOJa (PaKTUUECKH SIBIISIFOTCS:

- 3anpenieHHbIMU KOJOBBIMH CIIOBaMU

- Pa3pemnieHHBIMU KOJOBBIMH CIIOBaMU

- CuHIpOMaMH U1 OTHOKPATHBIX OIIMOOK

- BexkTopamu 0JHOKpaTHBIX OIIUOOK

KonoBoe paccTossHuEe TUHEWHOTO OJOYHOTO KOJa MOXHO ONPEAEIUTh MO MPOBEPOYHOU
MaTpulle KoJa Kak:

- KonnuectBo HeHyneBBIX CTOIOLOB

- MakcuManbHO€ KOJIMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MaTPHIIbl MUHYC €AMHHIIA
- MakcuManbHOE KOJIMUYECTBO JTMHEHHO-HE3aBUCUMBIX CTOJIOII0B MAaTPUIIBI

- MakcuManbHO€ KOJIMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MAaTPHIIbI TUTIOC €TUHHUIIA
Benmnunna B3anmHoi nHpopmaruu mo K. [llenHony onpenensercs kak jorapudmM OTHOIICHHS
BEPOATHOCTEM:

- P(x/y) / P(x)

- P(x) / P(x/y)

- P(x/y) / P(x,y)

- P(x,y) / P(x)

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

. INHEMHBIE BJIOYHBIE KOJBI: Iopoxaatomas marpuna. Kogosas tadnuna. Konosoe

paccrosinue. KpatHocTh 0OHapy KeHUs, UCTIPABICHUS U BOCCTAHOBJICHHS CTEPTHIX CUMBOJIOB.
OrmnpeneneHne KOJOBOTO PAacCTOSHUSA MO KojxoBol Tabnuue. Cucremarndeckas (opma
nopoxaatomeit marpunsl. [IpoBepounas matpuna. Cungpom. OmpepeneHue KOIOBOTO
paccTOsIHUS 1O MPOBEPOYHOI MaTpHILE.

. TUKIIMYECKUE KO/Ibl: ®ynnameHTanbHOE CBOMCTBO HUKINYECKUX KOJ0B. Hyb-nmosnHom

u ero ¢akropuzanus. [lopoxaaromuii TOJTUHOM U €r0 eIMHCTBEHHOCTH IS 3a/1aHHOTO KOJIa.
CBs13b MOPOXKAAIOLIETO MOJIMHOMA U MOPOKAarolieil MmaTpulibl. [IpoBepoUHbIil TOJIMHOM, €T0
CBSI3b C MPOBEPOUHON MaTpuuei. Cucremaruyeckuil MUKINYeckuii koja. CucremaTuyeckuit
Kojep Ha ocHOBe nudposoro ¢uabTpa. Ponap octarka OT AelieHUS JBYX HOJIUHOMOB.
JlexonupoBaHue ¢ ucIpaBieHHeM OIMUOKHU. JlekoaupoBaHUE C BOCCTAHOBICHHEM CTEPTHIX
CHUMBOJIOB.

OKOHOMHBIE KOJbI: CobctBennast nundopmanus. JHTPONUS UCTOUYHUKA. I30BITOUHOCTB.
B3aumuas undopmanus. I[lpuHuunsl BeKTopHOro KBaHToBaHUs uctounnka. Koasl Xaddmana,
[llennona-®ano u Jlemnensa-3usa.

YACTOTHAA U OHEPI'ETUYECKAA SOPEKTUBHOCTL CUCTEM CBA3U: Cas3b
Mexay "aHanoroBbIM" u "HHPPOBBIM" OTHOWIEHUSIMU CUTHaAJI-myM. HopmupoBaHHas
NponyckHas cmocoOHoCcTh KaHana. CkopocTh koaupoBanus. Teopema lllenHnona, ee

CornacoeaHa Ha noptane N2 60077 29



10.

11.

12.

13.

14.

15.

(O8]

wutoctpanus. [Ipenen llenHoHa, npeaesn JBOMYHOTO KaHalla CBSI3M: KECTKUE PEUICHUS U
MSTKHE PELIeHUS.

. KOJbI PUJA-COJIOMOHA: Dnements! nons [Namya GF(p”q), rae p - mpocroe uucino (2, 3, 5,

7, 11...) Kak q-MepHBIC BEKTOpa U3 pP-3HAYHBIX CUMBOJIOB. Ornepanuy yMHOKECHHUS U CIIOKEHHUS.
[Topoxaaromuii noimuaoM koaoB PumaConomona. I'panuna Cunriatona. I[IpoBepouHbIi
noauHoM KozioB Puna-Comomona. Crioco® KoaupoBaHUs uyepe3 AUCKPETHOE mpeoOpa3oBaHue
®dypoe (AI1D). Criocod obpamenuss matpuisl AI1D. JlekogupoBanue kona Puga-ComomMoHa ¢
WCIIPaBJIEHUEM OIIHOOK.

. LDPC KOJ/bI: IlpuHnun mocTpoeHus mpoBepouHBIX MaTpuil. Cmoco0 BBIYUCICHUS

MOPOXKAAIIIEH MATPUIBI IO NPOBEPOUHOM. [IpUHIIUIT UTEPATUBHOTO NEKOIMPOBAHUA C
MSTKUMHU PEUICHUSIMH.

. MOV IJIALINAL CIIEKTPAJIbHBIN COCTAB: Ponb MOAYJSIMU B CUCTEMax Iepenayu

nHbopmanuu. Paznuume aHanoroBoil u mudpoBoit Moaynsiuu. TpeOoBaHUS K CIIEKTpam
CHUTHAJIOB B COBPEMEHHBIX cHUcTeMax mnepenaun uHpopmamnuu. TemnoBoit mrym. CriekTpaabHast
IJIOTHOCTh MOIIIHOCTHU curHaia. CnekTpsl curHaioB ¢ AM, ®M, UM u OFDM moaynsuusamu.
Tpu moxosieHust (UPPOBBIX CHCTEM CBA3U: aHAJIOTOBBIC, THOPUIIHBIE U U(POBBIE.

. @OPMUPYIOIINN OUJIBTP. EI'O POJIb: CnexrtpanbHass MJIOTHOCTh CIYy4YalHOMU

MOCJIEI0BATEIbHOCTH HUMITYJIbCOB MPSIMOYToJibHON ¢opMmbl. CKOPOCTH Crajla MOILIHOCTH B
3aBHCUMOCTH OT 4acToThl. HeoOXoaumMocTh criia)kuBaHus GPOHTOB HUMIYJIbCOB. DUIBTP
"mpunoaHsATOr0" KocuHyca. Oco0eHHOCTH peanu3aiuu GuabTpa B IUPOBOM BUE: BIUSIHUE HA
bopmupyemblii cieKTp (HaKTOPOB JUCKPETHOCTH U OIPAaHUYEHHOCTH MO BPEMEHU UMITYJIbCHOM
XapaKTEPUCTUKH, BIMSTHUE ITU(POAHATIOTOBOTO MPeoOpa3oBaTeis.

. COTJIACOBAHHBIA ®UJIBTP. EI'O POJIb: TemnoBoil myM Kak OrpaHHYHUTEINb

MPOU3BOIUTENIBHOCTH CUCTEM CBsi3U. CoriacoBaHHbIA QUIBTP Kak (GUIBTP, JOCTABISIOMINI
MaKCHUMYM OTHOIIEHHIO CHUTHAI-IIyM NpPH HAJIUYUU aJJAUTUBHOTO Oenoro myma.
Heo6xoauMocTh coTJlacOBaHUs aMIJIUTYIHO-4aCcTOTHOW XapakTepucTtuku (AUX)
dbopmupytomero ¢unbTpa ¢ AUX cormacoBannoro. @unetp "KOpeHs'" U3 "mpunogHITOro"
KOCHHYCA.

[MPUHIUIIBI CUHXPOHU3ALNN B CUCTEMAX CBA3U: KorepeHTHOCTH Npu npueMe 1
o0paboTke curnana. Boccranosnenue Hecymeit yactorsl. [letns Kocraca. Boccranosnenne
TAaKTOBBIX UMITYJIbCOB. [leTekTop ["apaHepa.

[MPUHIUIIBI PACIHUPEHUA CIIEKTPA CUT'HAJIOB B CUCTEMAX CBA3MU:
JlocTOMHCTBa CUTHAJIOB € pacliMpeHHbIM crieKTpoM. [IceBaocmydaiinbie mocaea0BaTeIbHOCTH
(M-nocnenoBarenbHocTH). Koapl ["onna.

I[TPUHIUAIIBI MOAVYJIALMN OFDM: Unnroctpanus HegOCTaTKa YaCTOTHOTO pa3/ieICHUS
KaHaJoB. MimocTpalyst opToroHaJIbHOCTH HECYIIUX MPHU BBIIIOJHEHUH ONEPALUU TUCKPETHOTO
npeoOpazoBanus Dypre (AI1D). HeobxoauMocTh HUKIHMYECKOTO TIpeduKca I CHHKEHUS
BpEeAHOro BIMsIHUSA MHOTony4YeBoCcTU. [lapamerpsl Mmoayisiiun OFDM B cuctemax csizu 4G
LTE. CtpykTypHble cXeMblI Nlepenarunka u npuemauka ¢ OFDM.

I[MTPUHIUIIBI MIMO: Knaccudbukanus MIMO: SISO (xmaccuueckuit Bapuant), SIMO
(pa3necennbiii mpuem), MISO (pasnecennas nepeaava), SU-MIMO (oaHOMOJIB30BaTEIBCKOE
npoctpancTBeHHOEe yrioTHeHue), MUMIMO (MHOTromosis30BaTelIbCKOE MPOCTPAHCTBEHHOE
ymiotHenne). Ctpykrypable cxembl MIMO cornacHo kimaccudpuKaimm.

CBEPTOYHBIE KOJBbI: [Topoxnaroniue moauHoMbl. CxeMa KOIUPYIOUIETO YCTPOICTBA.
Huarpamma coctosiHuil kojaepa. PaspernieHHbsie KOgoBbIe TocaenoBaTebHOCTH. CBOOOHOE
paccrostHue kozaa. [Toporosoe nexogupoBanue koja. Pemerka kojga. AJIrOpuT™ J1€KOAUPOBAHUS
o Burtepou.

CUT'HAJIBHO-KOJIOBBIE KOHCTPYKIUMWHW: NnnocTpauus BBIMTPHINIA, JaBA€MOTO
CUTHAJIbHO-KOJIOBBIMU KOHCTPYKIUSIMU, Ha ITPUMeEpax

9.1.3. Tembl 1a00paTOPHBIX padoOT

. I3yueHne CneKTpOB CUTHAJOB C JUHEWHOU Monynsuuel. [lokassiBaeTcss BIUsHUE (OPMBI

UMITYJIbCAHOCHUTENSA U (YHKIUH KOPPEIANHU OUTOBOM MOCIEIOBATEIBHOCTH HA CIEKTP
dbopMUpyeMOro curHaia
HekorepeHnTHas 1eMOAyJISLKs OMHAPHOTO YaCTOTHOTO MAaHUITYJIMPOBAHHOT'O CHTHAJIA

. MccnenoBanue CUCTEMBI CBS3M C IEJIbTa-MOAYJISLUEH, COCTOSIEN U3 T€HEPATOpa CUTHAIIOB,

MOJYJISTOPA, JIMHUM NIepeayuu, 1EMOIYIISTOpa U OCIHILIOrpadaBoIbTMETpa.
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4. N3ydenue nukiandeckux koqaoB (7, 4). CucremaTuueckoe KOIUPOBAHUE U JIEKOJUPOBAHUE C
HCIIPaBJICHUEM OJIHOKPATHBIX OMHUOOK. MoenupoBaHe ABOUYHOTO CHMMETPUYHOIO KaHala C
He3aBHCUMBIMH olrOkamu. OLeHKa BEpOSITHOCTH OMIMOKH MOCIIe AEKOIUPOBAHUS.

5. 3yyeHue cxembl CHCTEMAaTHYECKOro Kojepa mukiaumdeckoro kozga (15, 11) Ha ocHoBe
pekypcuBHoOro nupposoro ¢puiabtpa. M3yyeHne NpuHUUNOB JeleHUS IBYX MOJUHOMOB C
MOMOMUIbIO TaKUX (PUIBTPOB.

6. Uccnenoanue xkona Puma-Conomona nag mosnem GF(p), rae p - mpocToe uucio. M3yuaercs
BapHUaHT KoaupoBaHus S(X) = a(X)*g(X), a Takke NEKOAUPOBAHUE C UCIIPABICHUEM OIIMOOK IO
CUH/IPOMY - OCTaTKy OT JICJICHHUS.

7. VI3ydyeHue CBEPTOUYHBIX KOJIOB CO CKOPOCTBIO KOIMpPOBaHUsA 1/2: KomupoBaHUE, TOPOTOBOE
JEKOAMPOBaHKE U AeKoIupoBaHue o Burepou.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mpoiecca.

HauaTtp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U NMporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCHUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX MaTepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCHEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO TTOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3YyYEHHOI'0 COCTABUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMbBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE JJIs IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBICIIMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS OMOJHHUTEIbHBIE 3aHATHSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns oW ¢ OorpaHWYEHHBIMH BO3MOJXKHOCTSIMH 370pOBbS U MHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabmuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHabl OINCHUBAHUSA JUISA JIUI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu oby4aromuxcs

MaTepHUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa
K 3a4€eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBanue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
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C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

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

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4eHUSIMHU 110
0o01IeMe IUIITHCKUM
MOKa3aHMUSIM

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

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS

HACXOS U3 COCTOSIHUSA
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

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

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPpEIycMaTPUBAET MpeaocTaBleHne nHPopMauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpU(TOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'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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JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acexannu kadenpsr PTC
npotokon Ne 4 or«16 » 11 2018 .

COI'TACOBAHO:
JomKHOCTD Wunnwmanel, pamumus IMoamuce
3aBenyronmii Beimyckatomei kag. TOP C.U. boromonos  CornacoBaHo,
64596115-19ed-4d47-
a699-64d05713100c
3aBenytomuii obecrnieunBatomieit kag. PTC C.B. Menuxos CornacoBaHno,
385c¢9¢7d-2407-461d-
8604-80cee7018227

HavanpHuk y4eOHOTO yripaBiacHUs E.B. CaBpyk CornacoBaHo,
fa63922b-1fce-4aba-
845d-9¢ce7670b004c

IKCIIEPTHDI:

Crapumii npenonaBatens, kad. TOP JLIO. Ilensur ~ CornacoBaso,
7cc8b64f-c195-4b19-
9449-1e0dda376c70

Crapmuii mpenonaBarens, kag. PTC J1.0. HoznpeBateix CoryiacoBaHo,
bd0039b0-9¢48-4859-
9803-60c9ddba7116

PA3PABOTAHO:

Crapuii mpenoaBarens, kag. PTC IT.A. ITonssacKMX ~ PaspabotaHo,
5f5b6d4b-74fa-48c5-
bc98-5d9d952112ca

Accucrtent, kag. PTC E.C. ITackanp Pa3paborano,
5dc04811-7659-40dd-
ab8f-33d0e4292386
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