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VY4eOnsIii man Habopa 2024 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunb! yueOHOM nesTeNbHOCTH 6 cemecTp Bcero EnnHunel

JIeKIIMOHHBIE 3aHATHS 28 28 4acoB
[IpakTrueckue 3aHATUA 14 14 4acoB
JlaGopaTopHble 3aHATHUS 16 16 4acoB
CamocrositenpHast padbora 50 50 4acoB
ITonroroBka u caaya SK3aMeHa 36 36 qacoB
OO01mas Tpya0eMKOCTh 144 144 JacoB
(BKJIOYAs MPOMEKYTOUHYIO aTTECTALIHIO) 4 4 3.€.

DopMbI IPOMEKYTOUYHOM aTTeCTaIUs Cemectp
DK3aMeH 6

Tomck
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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

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

paanoCBs3H.

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. TlpuoOpeTeHne HaBLIKOB KOMITBIOTEPHOTO MOJICTUPOBAHKS 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).
Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIH.
Monayns mucuurinHa: Moayiabs HanpaBiaeHHOCTH (poduiist) (major).

Nunexc quctmmmmunel: 51.B.02.10.
PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUEHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

I1K-3. Cniocoben
UCCIIEIOBATh U
AKCIUTyaTHPOBATh
Pamo’IeKTPOHHBIC
CPEeICTBA U TEXHOJIOTHH,
o0ecrieunBaroIe
nepeaady, oopaboTKy u
npueM uHbOpMaIuH 1o
CETSIM CBSI3H PA3JIMIHOTO
Ha3HAYCHUS

[1K-3.1. 3HaeT MeTOOBI
UCCIJIETOBaHUS
PaZMO’IEKTPOHHBIX CPEJICTB U
TEXHOJIOTHI IepeaayH,
00paboTKHu U IpremMa

3HATh MPUHIIMITEI UCCIICIOBAHUS H
AKCIUTyaTalliH PaIMOIIEKTPOHHBIX CPENICTB
TEXHOJIOTHH, 00eCTIeUnBAIONINX ITepeady,
00paboTKy 1 mpreM UH(POPMaIIUU 110 CETAM
CBSI3M PA3JIMYHOTO HA3HAYCHUS

PaaruoO3JICKTPOHHBIC CPCACTBA
B COOTBCTCTBHH C
HHCTPYKIUAMU U TUIIOBBIMU
MCTOANKaMU pa6OTBI

uHbopmauu
ITIK-3.2. Ymeer YMeTb uccnenoBaTh U SKCIUTyaTUPOBATh
AKCIUTYyaTUPOBATh PaZMOdIIEKTPOHHBIE CPEACTBA U TEXHOJIOTHH,

oOecrieunBarolue nepepavy, oopadboTky u
npreM HH(OpPMAIUH 0 CETSIM CBA3H
Pa3IMYHOr0 Ha3HAYCHUS

I1K-3.3. Bnageer HaBBIKAMU
MPOBEJICHUS UCCIIETOBAHUI
XapaKTEPUCTUK
PaarOdIEKTPOHHBIX CPEACTB U
TEXHOJIOTHI

Branets MeTomamMu Mccie0BaHus U
Croco0aMu IKCILTyaTaluu
PaarO’IEKTPOHHBIX CPEACTB U TEXHOJIOTHIA,
o0ecrieynBaromuX nepeaady, o0padoTKy u
npreM HH()OPMAIUH 0 CETSIM CBS3H
Pa3IUYHOrO Ha3HAYCHHS

4. O0beMm AUCHUIIJIMHBI B 3a4Y€THBIX €IMHULIAX C YKA3AHUEM KOJIUYECTBA aKaICMUIECCKUX YacoB,
BBIACJICHHBIX HA KOHTAKTHYIO pa60Ty oﬁyqammnxm C mpemnoaaBarTejieM
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U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHueCcKHUX 4acoB.

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

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI [T0 BUIaM YY€OHOU ACSTEIbHOCTH

Beero |Cemectpsl

Bunpl yueOHO nesTenbHOCTH
4acoB 6 cemecTp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 58 58
JIeKIIMOHHbBIE 3aHATUS 28 28
IIpaxTHueckue 3aHATHSA 14 14
JlabopatopHbie 3aHATHS 16 16
CamocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 50 50
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ mpenoaaBaresieM, BCero
IToaroroBka K TECTUPOBAHUIO 40 40
[TonroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETa 5 5
Harmmcanne otyera no nabopatopHoit pabote 5 5
IHoaroroBka u capavya 3K3aMeHa 36 36
O0mas Tpy10eMKOCTh (B yacax) 144 144
Oo0wmas TpynroeMkocTh (B 3.€.) 4 4

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

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

Jlek. Cam. Bcero
Ha3Banus pa3nenoB (TeM) TUCHUIUIMHBL | 3aH., Ipax. | JIad. paob., | gacoB (0e3 PopmHpyemie
g |33H pao. a4 | sxsamena) KOMIIETEHIINH
6 cemecTp
1 Moaynsiuust. CieKTpajabHbI COCTaB. 2 2 4 3 11 [IK-3
2 @opMUPYIOITUI U COTJIACOBAHHBIN 2 2 - 1 5 I1K-3
¢bunsTpsl. X postb.
3 YacToTHass MaHUITYJIALUS C HENPEPBIBHOM - - - 1 1 [IK-3
dazoii.
4 DKOHOMHBIE (C)KMUMAIOITUE) KOIBI. 2 2 - 3 7 ITK-3
5 IIponyckHas crtocOOHOCTh KaHAJIOB CBSI3U. | 2 1 - 3 6 I1K-3
6 YacToTHast ¥ SHEpreTHYECcKast 2 1 - 3 6 [IK-3
3¢ (HEeKTUBHOCTH CUCTEM PAJUOCBSI3H.
7 Konwtr Xadhdmana u [llennona-daHno. 2 - - 4 6 [1K-3
8 Konrl Jlemnensa-3uBa u Jlemnensa-3uBa- 2 - - 3 5 [1K-3
VYanya.
9 KogupoBaHue peun B cUCTEMax 2 - 4 3 9 [IK-3
pasnoCBs3HU.
10 ITpUHUKIIBI CHHXPOHU3ALUU B CUCTEMaxX - - - 1 1 [IK-3
pasnoCBs3H.
11 IlpuHIUIBI pacIMpeHus CIEKTPa B 2 1 - 2 5 I1K-3
CUCTEMax PaJuOCBSI3U.

CornacoeaHa Ha noptane N2 79935 3



12 ABTOMaTuueckasi peryJiMpoBKa yCUJICHUsS | - - - 1 1 [IK-3
B CUCTEMaX PaJMOCBSI3U.
13 Tlpunnunsr Moxyisiuu OFDM. - - 1 1 [1K-3
14 Ipunuunsr MIMO. 2 - - 2 4 TIK-3
15 JIuneitapie 0JI0YHBIE KOJIBIL. 2 2 - 5 9 [1K-3
16 I{uknndeckue KOapbl 2 2 4 3 11 [1K-3
17 Koasl Puna-Conomona 2 1 2 3 8 [1K-3
18 Koasr boy3a-Hoynxypu-XokBuHrema. - - - 3 3 [1K-3
19 HuzkomnotHoctHeie (LDPC) xompr. - - - 1 1 [1K-3
20 CBepTOUYHBIE KOJBI. 2 - 2 3 7 [IK-3
21 CurHajibHO-KOJI0BbI€ KOHCTPYKIIHH. - - - 1 1 [IK-3
Uroro 3a cemectp| 28 14 16 50 108
Hroro| 28 14 16 50 108

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3aesioB (TeM) TUCIUTLINHBI (B T.Y. IO JISKIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Conepkanue pas3ienoB (TeM) TUCHUILIMHEI (B T.4. IO JICKIUSIM)

Haspanwus paznenos (Tem)
JUCITUTUTUHBI

Copnep:xanue pa3enoB (Tem)
JUCIUIUTAHBI (B T.4. TIO JIEKIUSIM)

TpyroemkocTsb
(JIeKIIMOHHBIE
3aHATHUSA), U

dopMupyemeie
KOMIIETEHILIUU

6 cemecTp

I Moaynsauus. CiekTpaibHbIN
COCTaB.

Ponb Mopymnsiuu B cuctemax
nepenayu uupopmanuu. Paznuune
aHAJIOTOBOM M IU(PPOBOH
MOYJISILIUH. -

TpeGoBaHMsI K CIEKTPaM CUTHAJIOB
B COBPEMEHHBIX

cUCTeMax nepeaadyu nHGOpMaLUH.
Tennosoi

myM. CriekTpanbHas JI0THOCTb
MOIIHOCTU cUrHas1a. CIEeKTpPhI
curHaiaos ¢ AM, ®M, UM u OFDM
MOAYJSIIUSIMH. TpU MOKOJIEHUS
IU(POBBIX CHCTEM CBSI3H:
aHaJIOTOBbIe, THOPHUIHbIE U
nudposeIe.

[1K-3

Hroro
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2 ®opmMupyoImui U
COTJIaCOBAaHHBINA GUIBTPHI. X
pOJIb.

CrnexTpasibHas TNIOTHOCTh
CIIy4ailHOM NOCJIE0BATEIbHOCTH
HMITYJIbCOB MPSIMOYTOJIEHOM
¢dopmbl. CKOpOCTH criaja
MOIITHOCTH B 3aBUCUMOCTH OT
yacToThl. HeoOxoaumocThb
CTIaXKuBaHUs (PPOHTOB
HAMITYJ1COB. DWIBTP
"MPUNOJHATOr0" KOCHHYCa.
OcoOenHoctu

peanmuzanyu GUIBTpa B TUPPOBOM
BUJIC: BIMSHHUE HA

(hopMupyeMEIii CTIeKTp (aKTOpPOB
JTMCKPETHOCTH U

OTPaHUYEHHOCTH 10 BPEMEHH
UMIIYJIbCHOM XapaKTEPUCTHKH;
BIIMSTHHE II(PPO-aHATIOTOBOTO
npeoOpaszoBarens. TerioBoi mym
KaK OTPaHUYHUTENb
MIPOU3BOIUTEILHOCTH CUCTEM
cBsi3u. CoryiacoBaHHBINA (UIIBTP KaK
GWIBTP, JOCTABISIONIMNA MAKCUMYM
OTHOIICHHIO CUTHAI-IITYM TIPH
HaJIMYUU aJIMTUBHOTO O€10r0
mryma. Heo6xoaumMocTh
COTJIACOBAHUS aMILIUTYIHO-
4acTOTHOU xapakTrepucTuku (AUX)
(hopMupyIOIIEro

¢mbTpa ¢ AUX corimacoBaHHOTO.
OuibTp "KOpeHs" u3
"MPUNOJHATOr0" KOCHHYCa.

[IK-3

Hroro

3 YacToTHast MAaHUITYJIALUSA C
HEMpepbIBHON (a3oil.

OdopmeHne 0T4eTOB O
1a00paTOpPHBIM paboTaM.

[1K-3

Hroro

4 DKOHOMHBIE (CKMMAIOITHUE)
KOJIBI.

CobcTBeHHass nHpoOpMaIus.
DHTPOINHS UCTOYHUKA.
N30bITOouHOCTS. B3anmuas
nHpopmanud. [TpuHIUIBL
BEKTOPHOT'O KBAaHTOBaHUS
HCTOYHUKA.

I1K-3

Hroro

5 IporyckHas CHOCOOHOCTh
KaHAJIOB CBSI3H.

CkopocTb niepefadu HHHOPMAIIHH.
[IponyckHas

criocobHocTs. [IponyckHas
CIIOCOOHOCTH JIBOUYHOIO
CUMMETPUYHOTO KaHaJla CBSI3H.
[IponyckHast cIOCOOHOCTH KaHaja
CO CTHpPaHHSMHU.

[IK-3

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

Cas13p Mex 1y "aHANOroBbIM" U
"nupoBEIM" OTHOLIICHUSMU
curHas-iym. HopmupoBannas
IIPOITyCKHAas

crocoOHOCTh KaHana. CKopocTh
kopupoBanus. Teopema lllenHoHa,
ee wuntoctpauus. [pegen
[IIenHOHa, Ipenes ABOMYHOIO
KaHajia CBSI3U: KECTKUE PEIICHUS
U MSITKUE PELICHHUS.

[IK-3

Hroro

7 Konpl Xappmana u lllennona-
®daHo.

IlocTpoenue KogOBOrO AepeBa Koaa
Xaddmana o BeposSATHOCTSIM
cuMBoJIOB. [locTpoenue koaoBou
tabmunsl koaa lllernona-dano mo
BEPOSITHOCTSIM CUMBOJIOB.
IIpedurcHoe cBOMCTBO KOJOB.
Pacuer cpenneit

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

[1K-3

Hroro

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

CocraBneHue TaOIHITBI-CIIOBAPSI
kona Jlemnens-3uBa. JloctomHcTBa
M HEIOCTAaTKU Kona Jlemmnensa-3uBa.
CocraBneHue TaOIHITBI-CIIOBaPSI
kona Jlemmeng-3uBa-Yoamua.

I1K-3

Hroro

9 KogupoBaHue peun B cucTeMax
PaINOCBSI3N.

HccnenoBanue CUCTEMBI CBSI3U €
JeNbTa-MOLYJISILUEN,

COCTOSIIIEH 13 TreHepaTopa
CUTHAJIOB, MOAYJISITOPA,

JIMHUY TIepeaadu, JeEMOIYISATOpa U
ocuuiuiorpaga-BoJIbTMETpA.

[IK-3

Hroro

10 [IpuHUUIIBI CHUHXPOHHU3ALIUU B
CHUCTEMaxX PAaJUOCBSI3U.

[IpopaboTKa JIEKIIMOHHOTO
MaTepuaa.

[1K-3

Hroro

11 ITpuHIUIIBI pacuIUpEHUs
CIEKTpa B CUCTEMaX PaJiMOCBS3H.

JlocTonmHCTBA CUTHAIOB C
PaCUIUPEHHBIM CIIEKTPOM.
[IceBnocnyuaiinbie
rocenoBaTeabHOCTH (M-
rocienoBarenbHOCTH). Koapl
Tonna.

I1K-3

Hroro

12 ABTOMaTnyeckas
pEeryaupoBKa yCHICHUS B
CHUCTEMax PaJIuOCBSI3H.

[IpopaboTka 1eKIMOHHOTO
Marepuana.

[IK-3

Hroro
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13 [IpuHIUIIBI MOTYJISIITUN
OFDM.

HOI[FOTOBKa K IPpaKTUICCKHUM
3aHATUAM, CEMUHAapaM, IpopadoTKa
JIEKIIMOHHOTO

Marepuana.

[IK-3

Hroro

14 Ipunuunsr MIMO.

Knaccudpukanus MIMO: SISO
(xmaccuueckuit Bapuanr), SIMO
(pa3uecenHslii mpuem), MISO
(paznecenHnas nepenaua), SU-
MIMO (omHOTIOTB30BATENBCKOE
MIPOCTPAHCTBEHHOE YIIJIOTHEHHUE),
MU-MIMO
(MHOTOIIOJIb30BaTENILCKOE
IIPOCTPAHCTBEHHOE

ymiotHeHHue). CTpyKTYpHbIE CXEMBI
MIMO cornacHo K1acCUpHUKAIHH.

[1K-3

Hroro

15 JIunetinble OJI0YHBIE KOIBL.

[Topoxpaaromast matpuna. Konosas
Tabimna. Kogosoe

paccrosiHue. KpatHocthb
oOHapyXeHUsI, UCTIPABJICHUS

Y BOCCTAHOBJICHUS CTEPTHIX
cuMBoJIOB. OnipeeneHue
KOJIOBOT'O PACCTOSTHUS 1O KOJOBOM
tabmune. Cucremarnueckas opma
MOPOXKIAIOIIEH MATPHUIIBI.
[Iposepounas matpuna. CuHIpPOM.
Paznoxenue BEKTOPHOTO
MIPOCTPAHCTBA HA CMEXKHBIE KIIACCHI.
Ornpenenenre KOJ0BOTO
pacCTOSIHUSA 11O TPOBEPOYHOM
MaTpulie

I1K-3

Hroro
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16 Luknmuaeckre Koabl

@yHIaMEHTAIBHOE CBOMCTBO
LUKIN4YecKuX KoaoB. Hyib-
MIOJIMHOM H €r0 (paKTOPH3AIIHS.
[Topoxaarominii NOJIMHOM U €T0
€IMHCTBEHHOCTD ISl 3a/1aHHOTO
Koj1a. CBsI3b MOPOKIAIOIIETO
MOJIMHOMA U MOPOKAAIOIIEH
Matpulbl. [IpoBEpOUYHBIN IOJINHOM,
€ro CBs3b C

MPOBEPOYHON MATPHULICH.
CucremMaTH4eCKUN IUKINYECKUM
koj. CucremMaTuyecKkuil Kojaep Ha
ocHoBe 1udposoro ¢punbTpa. Poms
OCTaTKa OT JIEJICHUs IBYX
MOJMHOMOB. [[ekoaupoBaHue ¢
WCIIPABJICHUEM OIITHUOKH.
JlekonupoBaHue ¢
BOCCTaHOBJIEHUEM CTEPTBIX
CHUMBOJIOB.

[IK-3

Hroro

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-
3HAYHbIX CUMBOJIOB. Oniepanuu
YMHOXKEHHS U CIIOKEHUSI.
[Topoxaaromuii NOJUHOM KOJOB
Puna-Conomona.-

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

[1K-3

Hroro

18 Koast boy3a-Hoyaxypu-
XOKBHHTEMa.

CamocTosiTeTbHOE H3YUCHUE TEM
(BOTIPOCOB) TEOPETUUECKOMN YaCTH

Kypca

I1K-3

Hroro

19 HuzkomnorHoctHbie (LDPC)
KOJIbI.

CaMocCTOATEIbHOE U3YUEHUE TEM

(BOIPOCOB) TEOPETUUECKOM YaCTH
Kypca, mpopaboTka JeKIIHOHHOTO
MaTepuaa.

[IK-3

Hroro
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20 CBepTOUYHBIE KOJBI.

[Topoxknaromue monuHoMbI. Cxema
KOJUPYIOLIETO

ycTporcTBa. Jnarpamma
COCTOSIHMM Kozepa. Pa3pemeHnnbie
KOJIOBbIE T10CJIE10BATEIbHOCTH.
CBobonHOe

paccrosinue koaa. [Toporosoe
JIEKOIMpoBaHue Koja. Pemerka
KOJIa. AIITOPUTM JI€KOIUPOBAHUS
o Burepou.

[IK-3

Hroro

KOHCTPYKLIUH.

21 CurnajipHO-KOIOBBIE

CaMocTosITeIbHOE H3YUCHUE TEM
(BOMIPOCOB) TEOPETUUYECKOM YaCTH

Kypca

[1K-3

Hroro

Hroro 3a cemectp

28

Hroro

28

5.3. IIpakTnyeckune 3aHATHA (CeMUHAP

bl)

HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHMe NMPaKTUYCCKUX 3aHATUN (CEMHHAPOB)

Haspanwus paznenos
(TeM) TUCIIUTIITNHBI

HanmeHoBaHMEe PAKTUYECKUX 3aHITUN
(cemrHapoB)

TpyroeMKOCTb,
q

dopMupyemebie
KOMIIETEHILIUH

6 cemecTp

1 Monynsuus.
CnekTpalibHbII
COCTaB.

PacueT ciekTpasibHOM MIIOTHOCTH UMITYJILCOB
TPEYroJIbHOU (POPMBI HA OCHOBE U3BECTHOM
CHEKTPaJIbHOM MJIOTHOCTH UMITYJIbCOB
npsMoyroyibHOU (hopmel. Pacuer
KOPPEJSIIMOHHBIX QYHKIUI 1151 HEKOTOPBIX
BUJIOB MOIYJISIIUU: C IUHEHHBIM
npeoOpa3oBaHreM OUTOB (CymMMa M pa3HOCTH), C
yepenoBanueM nojsipHoctu (AMI, UIIN), ¢
UKIMYECKUM NpeoOpa3oBaHUEM
(MLT-3).Pacuer crieKTpaJIbHBIX TUIOTHOCTEH
10 KOppensiuuoHHbIM QyHKIMAM. [TocTpoeHue
COOTBETCTBYIOIIUX IpauKOB, UX aHAIIU3.

IIK-3

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

Brruncnenue npenenbHbIX 3HAYEHUM 9aCTOTHOM
xapakrepuctuku (UX) ¢punbrpa
"MpUNOAHATOr0" KOCUHYCa sl OCOOCHHBIX
yacToT. [loctpoenue "ot pyku"

rpaduKoB aMIUIUTYIHOM YX ¥ UMITYyJTBCHOM
xapakrepuctuku (MX) ¢punprpa. Pacuer na
KOMIIBIOTEPE C MOMOLIbIO AUCKPETHOTO
npeodpaszoBanus Pypre amminTy o UX
¢uIbTpa N0 AMCKPETHON U (GUHUTHOM

UX ¢unprpa. [Toctpoenue "ot pyku" oTKINKA
dopmupytomero ¢puibTpa (10 mudpo-
aHAJIOrOBOT'0 IpeoOpa3zoBaTelisl) Ha 3aJaHHYIO
OUTOBYIO IOCIEN0BAaTENbHOCTE. Pacuer
MPEAEIbHBIX 3HAYCHUN YaCTOTHOMN
xapakrepuctuku (UX) punprpa Tuna "kopeHs"
u3 "MPUNOHATOr0" KOCUHYcCa 1JI1 OCOOCHHBIX
YacTOT C MIOMOIIBIO IPOrPaMMbI KOMIIbIOTEPHOI
anreopsl

SymPy.Iloctpoenue "ot pyku" rpadukon
aMIuTy 1HOM UX M UMITyJIbCHOM
xapakrepuctuku (1X)

¢upTpa. Pacuetr Ha KOMITBIOTEPE C TOMOIIBIO
JMICKpETHOTO peodpaszoBanust Oypwe
amruTy oM UX

¢upTpa o AUCKpeTHOM 1 puHUTHOM X
¢unpTpa. [locTpoenue "ot pyku" oTKIMKa
COTJIacOBaHHOTO QIIIbTPa (B IU(POBOM BHUJIC)
Ha 3aJIaHHbIN

BXOJIHOW CUTHAJI.

[IK-3

Htoro

4 DKOHOMHEIE
(cxxuMaromme)
KOJBL.

Omnpenenenue cOOCTBEHHOW HHPOPMALIUH.
OnpezneneHue YHTPONUN UCTOYHHKA.
Onpenenenue N30bITOYHOCTH UCTOYHHUKA.
OnpeneneHue B3auMHONW HHPOPMALIUH.
W3y4denue npuHLIMIIOB BEKTOPHOTO
KBAHTOBAHUS UCTOUHUKA.

[1K-3

Hroro

5 IlpomyckHas
CIIOCOOHOCTH
KaHaJIOB CBA3U.

Brruucienue npomycKHON ClTOCOOHOCTH
pa3IMYHBIX
KaHaJIOB CBSI3U.

I1K-3

Hroro

CornacoeaHa Ha noptane N2 79935
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6 YacroTHas u
SHEepreTuIecKas

3¢ (HEeKTUBHOCTH
CHUCTEM PaIHOCBS3H.

[TocTpoeHwme ¢ TOMOIIBIO KOMITBIOTEPA
rpauKOB 3aBUCUMOCTH TIPEICTHHON
SHEPreTHIecKoi ¢ pexTuBHOCTH Koaa (1b) ot
ckopoctu konupoBanus (ot 0 10

1) nyist ABOMYHOM MOAYISIUHU (KECTKHE
pelieHus

MSTKUE PEIICHHS ) U IPH OTCYTCTBUU
MOJTYJISIIIAHA KaK

TakoBOU. MImmrocTpanus ¢ moMoIbro
KOMIIBIOTEpA

MPEICTHBHOTO YHEPTETHUECKOTO BBIMTPHIIIA OT
KOJAMPOBAHUSI.

[IK-3

Htoro

11 [IpuHuumnb
pacUIMpeHust
CIIEKTpa B cUCTEMax
PaauoCBs3H.

I'enepauus nceBnocmyyainHbIX
MOCJIEI0BATEIbHOCTEMN
(M-nocnenoBaTeabHOCTEN) ¢ TOMOIIBIO
U POBBIX

¢unbTpoB.CBoiicTBa M-
nocsenoBareabHocTel. Koabl

Tonpa.

[1K-3

Hroro

15 JInnetinere
OJIOYHBIE KOBL.

CocraBnenue ko10Bo# Tabmuibl. OnpeneneHme
KOJIOBOTO PAaCCTOSIHUS TTI0 KOJIOBOM
tabnuie.Onpenenenue

KPaTHOCTH TapaHTUPOBAHHOTO OOHAPYKEHHUSI,
WCIIPaBJICHUS U BOCCTAHOBJICHUS CTEPTHIX
cumMBoioB.I IpuBenenune noposxaaronien
MaTPHIIbl K CHCTEMATHYECKON

dbopme.CBsI3b TOPOKAAIOIIECH MATPHIIBI C
npoBepouyHoil. CunapoM. JlekonupoBanue ¢
WCITPaBJIECHUEM OJTHOKPATHBIX
ommOok.Pa3nokeHne BEKTOPHOTO
MPOCTPAHCTBA Ha CMEKHBIE KJIACCHI.

I1K-3

Hroro

16 Luknmuueckue
KOJIBI

Omnpeznenenre NOPOKAAIOLICH MATPHUIIBI IO
nopoxjatomiemMy noimuHomy.Omnpenenenne
IPOBEPOYHOTO MOJIUHOMA 10
nopoxaaromemy.Koaupoanue
cucreMaTrueckuM kojoM.IIpoBepka
(byHIaMEHTAIEHOTO

CBOICTBA IUKJINYECKOTO Koja. Haxoxnenue
Y4acTHOTO

¥ OCTaTKa OT ACJICHHS ABYX ITOJMHOMOB:
anreOpanyecKy U ¢ IMOMOMIBIO U(POBOTO
¢unbTpa.Koppekrop:

JIEKOJTUPOBAHHE C UCIIPABIICHHEM OJJHOKPATHBIX
OIHOOK.

[IK-3

Htoro

CornacoeaHa Ha noptane N2 79935
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17 Konasr Puna-
CoisioMoHa

a Onepanuu ¢ anemMeHTaMu Haj nosnem [Mamya
GF(p*q).Onpenenenne mopoxaaroiero
HOJIMHOMA

kona Puna-Conomona.Onpesenenue
IIPOBEPOYHOTO

nosuHoMa koja Puna-Conomona.llpusenenue
MOPOKJAIOUINX U IPOBEPOUYHBIX MATPHII,
3alMCaHHbIX B

[MUKIINIECKON (hopMe, K CUCTEeMATUIECKOM
dopme.Koguposanue kogom Puna-Coromona
yepes3 MaTpully

JMICKpETHOTO TpeodpazoBanust Oypwe
(AI1®).Brrunciienne oOpaTHON MaTpUIIbI
HI1D. [lekoagupoBaHue

kozaa Puna-CosiomoHa ¢ ucnpapieHuEM
OJIHOKPATHOU

U JIBYKpaTHOM OIINOKH.

[IK-3

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

Ha3zBanus pa3aenos
(Tem) TUCUHUTLITUHBI

HaumenoBanue 1abopaTopHbIX paboT

TpynoemMkocTs,
q

dopmMupyembie
KOMIIETCHIIUH

6 cemecTp

1 Monynsauus.
CrnexTpanbHbli
COCTaB.

N3ydeHue CrieKTpoB CUTHAJIOB C JIUHEUHOU
monynsuuei. [lokaspiBaeTcst BiusHue GOPMBI
UMITYJTECAHOCUTENS ¥ (PYHKIIUU KOPPETSIIH
OHMTOBOI! MOCIIEIOBATEILHOCTH HA CIIEKTP
dbopMupyeMoro curHaia

[1K-3

HekorepenTtHas 1eMoayisiusi OMHAPHOTO
YaCTOTHOT'O MAHUITYJIMPOBAHHOI'O CUTHAJIA

[1K-3

Htoro

9 KonupoBaHnue
pedu B cucTemMax
pPaMOCBS3H.

HccnenoBanue cUCTEMBI CBA3U C AEIbTa-
MOJYJISILIAEH,

COCTOSILEH U3 TEHEpPATOpa CUTHAJIOB,
MOZYJISITOPA,

JIMHUM TIEPEAAUH, 1EMOAYIIATOPA U
ocuuuiorpadaBoIbTMETpa.

[1K-3

Hroro

CornacoeaHa Ha noptane N2 79935

12




16 Luknuueckue N3ydenue nukiandeckux koaos (7, 4). 2 [IK-3
KOZbI CucremaTnueckoe KOAUPOBAaHUE U
JIEKOIMPOBAHKE C UCIIPABIICHUEM
OJIHOKpaTHbIX OIIHNOOK. MozaenupoBanue
JIBOMYHOTO

CUMMETPUYHOT0 KaHaJla C HE3aBUCUMBIMU
omunoOKaMu.

OneHka BepOATHOCTH OIIMOKHU IOCTIe
JIEKOIUPOBAHMSI.

N3ydeHue cxeMbl CHCTEMaTHYECKOr0 KoJiepa 2 I1K-3
nukimdeckoro kona (15, 11) Ha ocHoBe
peKypcuBHOTO 1TM(ppoBOTO HUIBTpA.
W3ydeHue MpUHIMIIOB JAeJICHUs

JIBYX MOJIMHOMOB C TIOMOIIbIO TAKUX

(bUIBTPOB.
Hroro 4
17 Konpr Puna- Hccaenosanue koga Puna-Conomona Ha 2 IIK-3
ConomoHa IOJIEM
GF(p), rae p - npocroe uncno. U3yudaercs
BAPUAHT

KoaupoBaHus s(X) = a(x)*g(x), a Takxke
JIEKOAMPOBAHKE C UCTIPABICHUEM OIIUOOK 110
CUH/IPOMY - OCTaTKy

OT JICJICHUS.
Hroro 2
20 CeepTouHbIE N3yuyeHne cBEpTOYHBIX KOJOB CO CKOPOCTHIO 2 [1K-3
KOJBI. KOAMpOBaHus 1/2: KogupoBaHue, MOpOroBoe
JEKOIUPOBaHKE
U JleKkoiupoBaHue 1o BurepOu.
HUroro 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.
Tab6mmma 5.6. — Buasl caMmocTosTeIbHOM pabOoThl, TPYJA0EMKOCTh U (POPMHUPYEMBIE KOMIETEHITUN

HazsBa a3JIeTIOB (TEM) Buyer TpynoeMkoc Do €MBIe do
BaHUsA JIOB (TEM . TTOEMKOCTbD MHUPYEMBI MBI
pasit CaMOCTOSATEIbHON Py ’ PMHDY P
JIUCIIUIUINHBI q KOMIIETEHI[NHA KOHTPOJIS
paboTHI
6 cemecTp
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1 Monynsauus. Cnexkrpanbubiii  |[loaroroBka k I1IK-3 TectupoBanue
COCTaB. TECTUPOBAHUIO
[ToaroToBka k I1K-3 JlabGopaTopHas
nmabopaTopHOH paborta
paboTe, HaNMCaHNE
oTyeTa
Hanucanue oruera [1K-3 Otuer no
10 1a00paToOpHOi nabopaTopHOi
pabote pabote
Uroro
2 @opMuUpyHOUIUN U [ToaroroBka k I1K-3 TectupoBanue
corjlacoBaHHbIN GUIBTPHL. X | TecTHpoBaHUIO
pOJIb. Hroro
3 YacTroTHast MaHUIYJISALUS C IToaroroBka k I1K-3 TectupoBanue
HETPEPBIBHOHN (a3oii. TECTUPOBAHUIO
Hroro
4 DKOHOMHBIE (CKMMAIOITUE) [ToaroroBka x I1K-3 TectupoBanue
KOJIBI. TECTUPOBAHUIO
Uroro
5 IlponyckHas criocoOHOCTh [ToaroroBka k I1K-3 TectupoBanue
KaHaJIOB CBSI3U. TECTUPOBAHUIO
Hroro
6 YacrotHas u sHepreTuueckas |[loaroroska k I1K-3 TectupoBanue
3¢ (HEKTUBHOCTH CHCTEM TECTUPOBAHUIO
PagTuOCBA3H. HToro
7 Koast Xadhdmana u lllennona- [ [ToaroroBka k [1K-3 TectupoBanue
®daHo. TECTUPOBAHUIO
Uroro
8 Konrpl Jlemneng-3uBa u IToaroroBka x [1K-3 TectupoBanue
Jlemnens-3uBa-Yamnya. TECTUPOBAHUIO
Hroro
9 KonupoBanue peun B [ToaroroBka k [1K-3 TectupoBanue
CUCTEMaxX PaJUOCBSI3H. TECTUPOBAHUIO
[ToaroToBka k I1K-3 JlaGopaTopHas
nmabopaTopHOH paborta
paboTe, HaNMCaHHE
oTyera
Hanucanue oruera [1K-3 Otuer no
10 J1a00paToOpHOi nabopaTopHOi
pabote pabote
Uroro
10 ITpuanune! cuaxponusanuu |[loaroroBka k I1K-3 TectupoBanue
B CHUCTEMax PaJInOCBSI3U. TECTUPOBAHUIO
Hroro
11 IlpuHuuIBEl pacimupeHus IToaroroBka k I1K-3 TectupoBanue
CIIEKTpa B CHUCTEMax TECTUPOBAHUIO
PagTuOCBA3H. HToro
CornacosaHa Ha noprtane Ne 79935 14




12 ABToMatuueckas [ToaroroBka k [1K-3 TectupoBanue
peryJMpoBKa YCUJICHUS B TECTUPOBAHUIO
CUCTEMaxX PaJUOCBSI3H. Utoro
13 [IpuHUUIIBI MOTYJISILIUN IToaroroBka k I1K-3 TectupoBanue
OFDM. TECTUPOBAHUIO
Uroro
14 TTpuaunser MIMO. [ToaroroBka k I1K-3 TectupoBanue
TECTUPOBAHUIO
Hroro
15 Jluneitnbie Onounbie koAbl  |[loaroroBka k [1K-3 TectupoBanue
TECTUPOBAHUIO
Hroro
16 Huknrueckue Koabl [Toaroroska k [1K-3 TectupoBanue
TECTUPOBAHUIO
[TonroroBka k I1K-3 JlaboparopHas
nabopaTtopHoOit pabora
pabote, HarMcaHue
oTyera
Hamnucanne otyera I1K-3 Otuer no
10 J1abOpaTOPHOM nabopaTopHOH
pabore pabore
Hroro
17 Koasr Puna-Conomona [ToaroroBka x I1K-3 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k I1K-3 JlaGopaTopHas
nmabopaTopHOH paborta
paboTe, HalMCaHNE
oTyeTa
Hanucanue otyera I1K-3 Ortuer o
10 J1a00paToOpHOi nabopaTopHOi
pabote pabote
Uroro
18 Koast boy3a-Hoyaxypu- [ToaroroBka k I1K-3 TectupoBanue
XOKBHHTEMa. TECTUPOBAHUIO
Hroro
19 HuzkomnorHoctheie (LDPC) |IloaroroBka k I1K-3 TectupoBanue
KOJIBI. TECTUPOBAHUIO
Hroro
20 CBepTOUHBIE KOABI. IToaroroska k I1K-3 TectupoBanue
TECTUPOBAHUIO
[TonroroBka k I1K-3 JlaboparopHas
nabopaTtopHoOit pabora
pabote, HarMcaHue
oTyera
Hanucanue otuera I1K-3 Ortuer no
10 J1abOpaTOPHOM nabopaTopHOH
pabore pabore
Hroro
15
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21 CurHanbHO-KOJIOBBIE [ToaroroBka k 1 [1K-3 TectupoBanue
KOHCTPYKIIUH. TECTUPOBAHUIO
Hroro 1
Hroro 3a cemectp 50
[ToaroroBka u 36 OK3amMeH
c/laya 3K3aMeHa
Hroro 86

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

Bunpl yueOHOI nesTenbHOCTH

dopmupyembie

Jlek. JIa0. Cawm. @opMBI KOHTPOJIS
KOMIICTCHITHH [pak. 3aH.
3aH. paod. paod.
[1K-3 + + + + Jlaboparopnas padota, OT4er 1o

naboparopHoit padore,
TectupoBanue, Dxk3ameH

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

bannbeHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banabpHbIE OLIEHKH

. . | MakcumanbHbI Oat
MaxkcumanbHbIA MakcumManbHbIN
3a IEPUOJ MEXKITY Bcero 3a
DOopMBI KOHTPOJIS 6amr Ha 1-yto KT ¢ | Gasut 3a mepuon
2KT u Ha xoHeIl CEMECTp
Hayana cemectpa | Mexay KT u 2KT
cemecTpa
6 cemecTp
JlaGopatopHas pabota 0 0 10 10
TectupoBanue 0 0 40 40
Otuer no nabopatopHoit 0 0 20 20
pabote
DK3amMeH 30
Htoro makcumyM 3a 70 100
nepuo.
Hapacratomum utorom 70 100

6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb

Ilepecuer 6aIOB B OLICHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBiIeH B Tabnuue 6.2.
Tabnuua 6.2 — [lepecuer 6aI0B B OLICHKH 33 TEKYLIHI KOHTPOJIb

Bbamnibl Ha naTy TEKyIIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMbl OamoB Ha naty TK 5

Ot 70% 1o 89% ot MakcuManbHO# cymMMbl OaioB Ha naty TK
Ot 60% 10 69% oT MakcuMaIbHOU cyMMBI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMainbHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cyMMblI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecyeT cyMMBI 0aIoB B TPAJUIIMOHHYIO U MEXITYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHUIE
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6.3.
Tabmmma 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIIEUIHO CIAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTnM4HO) (3aYTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HEeyJI0BJIETBOPUTENHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (neynoBrieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHas IMTEpaTypa

1. TlankuH, BsuecnaB Anekcanaposuu. L{udposas mobunbHas paanocBsasb [Tekct] : yueOHoe
nocobue aiist By30B / B. A. I'ankuH. - 2-e u3a., nepepad. u goi. - M. : ['opsiaas nunus - Tenexom, 2012. -
592 c. (manmuue B 6ubanoreke TYCYP - 40 5k3.).

2. Bonkos, JleB HukonaeBuu. Cuctembl nudpoBoil panuocBs3u. ba3oBbie MeTOIBl H
XapaKTepUCTHKH : YuyeOHoe nocobue s By30B / JI. H. Bonkos, M. C. Hemuposckuii, FO. C. Illunakos. -
M. : Dxotpenas, 2005. - 390 c. (manuuue B 6udbmuoreke TYCYP - 42 5k3.).

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. demonynsamus mudpoBbix curHanoB. CTaTUCTUYECKUH W CUTHAJIBHBIM MOAXOMBI: YUeOHOE
nocobue / A. B. HoBukoB - 2018. 51 c. [DnekTpoHHB pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/7150.

2. Teopwus snexkTpuueckon cBsa3u: YueoHoe mocodue / 10. I1. Akynununues, A. C. bepHrapar -
2015. 196 c. [DnextponHHBIHA pecypc]: — Pexxum moctyma: https://edu.tusur.ru/publications/5858.

3. Teopus paauocsszu: Yuednoe nocodue / 0. I1. Akynuaudes, A. C. bepurapar - 2015. 197 c.
[DnexTponHsbIit pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/5856.

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

1. COOpHUK KOMITBIOTEPHBIX JIAOOPATOPHBIX padOT IO CUCTEMaM CBSI3U: MeTOIMYeCKHUe YKa3aHuUs
K JtaboparopabiM padoram / A. B. HoBukos - 2018. 151 c. [DnexTpoHHbIH pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/7149.

2. BeposaTtHocts OuTOBOW OomuOKKM mpu nudpdepeHuatbHOM JIEeKOIUpPOBaHUU: YUyeOHO-
METOJUYECKOe TTocoOue ISl MPOBEACHUS MPAKTHYCCKUX 3aHATHH U CaMOCTOSITEIIbHON padoTsl / A. B.
HoBukoB - 2019. 21 c¢. [DnexkTpoHHBH pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/9007.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOHS AJI51 JIMIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaroIuXCst
U3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUSTHS HHPOPMALIUH.

Jst i ¢ HapyleHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOU (opme.

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

1. IIpu u3y4yeHUn AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JdaHHBIX,
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 ofecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYIbTAIIHA,
TEKYLIETo KOHTPOJIS U MPOMEKYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0YHBIX MECT i y4eOHOI rpymibl, 000pyI10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMenitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOUS, 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
3aHATUN MPAKTUYECKOTO THIA, Y4eOHAst ayIUTOPHS JJI MPOBEJACHUS 3aHATUH 1a00paTOPHOTO THUIIA,
MOMEIIEHUE JJISi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHUSI KypCcOBBIX pabor); 634034, Tomckas
obnacTts, T. Tomck, Bepmnnuna ynuna, 1. 47, 423 ay.

Onucanue nMeroerocss 000pya0BaHus:

- Jocka maruutHo-MapkepHas BRAUBERG;

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

- IIpoextop NEC «M361X»;

- Cucremsbiii 610k (16 mit.);

- Monwutops! (16 mrT.);

- Komnerorep;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTes.

[IporpamMmmHoe obecrieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- LibreOffice;

- Mozilla Firefox;

- OpenOffice;

- PTC Mathcad 13, 14;

- Scilab;

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

VYyebHas nabopatopus UHOOPMAIMOHHBIX TEXHOJOTUN: yueOHas ayIuTOpHUs ANl IPOBEICHUS
3aHATUN MPAKTHUUYECKOTro THMA, yueOHas ayauTOpHs IS MPOBEICHUS 3aHATHI J1abOpaTOPHOTO THUIIA,
MOMEIIEHHUE JIsi KYpCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUSI KypcoBBIX pador); 634034, Tomckas
o0mactb, 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,
YyepHas KaliMa 1o nepuMeTpy,

- [Ipoexktop NEC «M361X»;

- Cuctemnsbiit 610k (16 mT.);

- Monurops! (16 mT.);

- Komnbrotep;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;
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- Pabouee MecTo mpemnogaBaTels.
[IporpamMmMHOe oOecrieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- LibreOffice;

- OpenOffice;

- PTC Mathcad 13, 14;

- Scilab;

8.4. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNNbHOUW pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacmooKEHHBIC TI0 apecaM:

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

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

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

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

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

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

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalOUIMMHCA C HAPYUIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX 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: ¢ HapylIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIIEHUSIMHU 3PeHUs MPETYyCMOTPEHO MCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAaJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) MpH MOMOIIM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIALMY 110 OPTaHU3aAMH U3YUeHUsl
JTUCIUTINHBI

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

Jlis OLICHKHU CTeTeHH CHOPMHUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 33 IUCIUTUIMHON
KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0IuIE 9.1.
Tabmuma 9.1 — @opMbI KOHTPOJIS U OLIEHOYHBIE MaTePHAIIBI
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HagBaiEiﬁ;;ieﬂiﬁ (rem) igﬁﬁggggfﬁ: ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
1 Monynsauus. Cnexkrpanbnbiii | [1K-3 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
COCTaB. pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMEeHALIMOHHBIX
BOIIPOCOB
Otuer no Tewmbl 1abopaTopHBIX pabOT
nabopatopHoOit
pabote
2 ®opMupyomui 1 [1K-3 TectupoBanue [IpuMepHBIii epeyeHb
coriacoBaHHbIN GuIbTpeI. Mx TECTOBBIX 3aJaHUI
POJIb. DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOIIPOCOB
3 YacTroTHas MaHUITYJISALUSA C [1K-3 TectupoBanue IIpuMepHBIii IepeyeHb
HEnpephIBHOHN (azoil. TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 DxonoMmusble (cxumarorue) | I1K-3 TectupoBanue [TpumepHBIii TIepedeHb
KOJIBI. TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
5 IlpomyckHasi ClIOCOOHOCTH [1K-3 TectupoBanue [IpumepHBIil nepeueHb
KaHaJOB CBS3HU. TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
6 YacrorHas u sHepretuueckas |I1K-3 TectupoBanue [IpuMepHBIil IepeyeHb
3¢ (HEeKTUBHOCTH CHCTEM TECTOBBIX 3aIaHUI
paanoCBA3N. DK3aMeH [Iepeuyenp sK3aMEHAMOHHBIX
BOIIPOCOB
7 Konpl Xadpmana u [1K-3 TectupoBanue IIpuMepHBIil epeyeHb
[Ilennona-daxo. TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
8 Koapl Jlemnens-3uBa u I1K-3 TectupoBanue [IpuMepHBIii TIEpedeHb
Jlemnens-3uBa-Yamnya. TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
9 KogupoBanue peun B [1K-3 JlaboparopHas Temb! mabopaTopHBIX padoT
cUCcTeMax PaaruOCBsI3H. pabota
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
Oruer o Temb! mabopaTopHBIX padoT
nabopaTtopHOit
pabote
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10 ITpunuunel cuaxponuzanuu  |I11K-3 TecTtupoBanue [IpumepHBIil nepeyeHb
B CUCTEMaX PaJMOCBSI3U. TECTOBBIX 3aIaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOITPOCOB
11 IlpuHuumnel paciMpeHus [1K-3 TectupoBanue IIpuMepHBIil IepeyeHb
CIIEKTpa B cHUCTEMax TECTOBBIX 3aaHUI
painoCBA3H. DK3aMeH [Tepeuens 3K3aMEHAIMOHHBIX
BOIIPOCOB
12 ABToMatuueckas I1K-3 TectupoBanue [IpumepHBIil nEepeyeHb
peryaupoBKa yCHICHHUS B TECTOBBIX 3aaHUI
CHCTCMaxX PpaiuOCBA3U. DK3aMeH [Iepeuens 3K3aMEHAIMOHHBIX
BOIIPOCOB
13 IlpuHIUIIBI MOYJISIIIUA I1K-3 TectupoBanue [IpumMepHbIii IEpeYeHb
OFDM. TECTOBLIX 3aJaHUN
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB
14 [punnunsr MIMO. [TK-3 TectupoBanue [TIpumepHsIil nEpeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
15 Jluneiinsie Onounbie konpl.  |I1K-3 TectupoBanue [IpumepHsIil nEpEYEHD
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOIIPOCOB
16 Luknuueckue Koabl I1K-3 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
Ortyer no Tewmbl 1abopaTopHBIX PabOT
nabopatopHoit
pabote
17 Koxbr Puna-Conomona IK-3 Jlaboparopuas Tembl 1ab0paTOPHBIX padoOT
pabota
TectupoBanue [IpumMepHbIii IEpeYeHb
TECTOBLIX 3aJaHUN
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB
Otuet no Tembl 1ab0paTOPHBIX padoOT
nabopaTopHOI
pabote
18 Koawst boy3a-Hoyaxypu- IK-3 TectupoBanue [IpuMepHBIii TIEpedeHb
XOKBHHIEMA. TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuens sK3aMeHaIMOHHBIX

BOITPOCOB
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19 HuzkomnorHoctheie (LDPC) |T1K-3 TecTtupoBanue [IpumepHBIil nepeyeHb

KOJIbI. TECTOBBIX 3a/laHUM
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
20 CBepTOUHBIE KOABI. [1K-3 JlaGopatopHas Tembl m1abopaToOpHBIX paboT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMEHaMOHHBIX
BOIIPOCOB
Oruer 1o Tembl 1abopaToOpHBIX paboT
nabopaTopHOI
pabote
21 CurHaibHO-KOJOBBIC [1IK-3 TectupoBanue [IpumepHsIil nEpeyYeHb
KOHCTPYKLHUH. TECTOBBIX 3a/IaHUI
OK3aMeH [IepeueHb PK3aMEHALIMOHHBIX
BOIIPOCOB

Hlxana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeaeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJbTATOB OOYyUYEHHUS 1O

JTMCIATIINHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3YyJIbTaTOB 00yUYeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITH (pparMeHTapHBIC YMEHHUH UITN HABBIKOB HIIN
CYMMBI 0aJioB 3HAHUA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01me, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCHMAaJIbHOM 3HAHUS CUCTEMATHUYECKU | CUCTEMATHUECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHECHHE
yYMCHHE HABBIKOB
4 (xopotio) ot 70% no c(hOpMUPOBaHHEIE, B LIEJIOM B 1IEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIICIIHOE, HO
MaKCUMaJIbHOM OTJIeJIbHbIE coJieprKaliue coJieprKaliue
CYMMBbI 0aJuioB | mpoOseMbl 3HaHUS OTJIeJIbHbIE OTJIe/IbHbIE
poOesbl yMEHUe poOebI
IpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCHEUIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHe yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aJioB 3HAHUA MpPUMEHEHHE
HABBIKOB

[IIxana KOMIUIEKCHOM OLIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIMI NMpUBEIeHa B Ta0uIe 9.3.
Ta6muma 9.3 — lllkaia KOMIJIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUNA

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

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
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. CornacoBanHbIi (GUIBTP 0OECIIEUNBACT:
1 MuHMMaNnbHO KOPOTKUI IO BPEMEHHU OTKJIMK Ha CBOEM BBIXOJE
2 MakcuManbHO€ OTHOLIEHHE CUTHAJ-IIYM Ha CBOEM BBIXOJIE B OINPEICICHHBIA MOMEHT
BPEMEHH, MIPU YCIOBUH, YTO LIyM — OeJIbIit
3CHsATHE 3aKOHA MOIYJISIUH (JIEMOTYJISIIHIO)
4 MakcuMyM IIEHHOHOBCKOM MH(OpMaIK Ha CBOEM BBIXOJIE
2. ®opmupyromuii GuabTp oOecrneynBaeT:
1 ®opMupoBaHUe KBaIpaTypPHBIX CUTHAJIOB C 33JaHHON (POPMOIi CIIEKTPaIbHOM MIIOTHOCTH
2 ®opmMupoBaHHUE Y3KOIOJIOCHOTO CUTHAJIA HA HEKOTOPOW HECYIIEN 4acToTe
3 ®opMHUpOBaHKE OPTOTOHAIBHBIX IO BPEMEHH KBAPATYPHBIX CUTHAJIOB
4 ®opMHpoOBaHUE TAKTOBBIX UMITYJIbCOB JUIsl CAMBOJIBHOM CHHXPOHHM3ALIUN
3. CormnacoBaHHBINH GUIBTP SBISETCS:
1 JIuneiHbIM GUIBTPOM C OCTOSSTHHBIMU MTapaMeTpaMu
2 HenuHeiHbIM QUIBTPOM € MTOCTOSSHHBIMU [TapaMeTpaMu
3 JIn"eHbIM GUIBTPOM C IEPEMEHHBIMH ITapaMeTpaMu
4 HenuHelHbIM QUIBTPOM C IEPEMEHHBIMU TapaMeTpaMHu
4. ®opmupyromuii GUILTP ABISETCS:
1 JIuneiHbIM GUIBTPOM C OCTOSSTHHBIMU MTapaMeTpaMu
2 HenuHeiHbIM QUIBTPOM € MTOCTOSSHHBIMU [TapaMeTpaMu
3 JInu"eHbIM GUIBTPOM C IEPEMEHHBIMH ITapaMeTpaMu
4 HenuHelHbIM QUIBTPOM C IEPEMEHHBIMU TapaMeTpaMHu
5. Tlapametp Roll-off factor popmupyromero punprpa THNA "MPUTTOAHATHINA" KOCHHYC TIO3BOJISIET:
1 3MeHHUTh ypOBEHb MEXCUMBOJIBHOW HHTEP(PEPEHIIUN HA CBOEM BBIXOJIE
2 V3MeHHUTh UPUHY CHIEKTpa (OPMUPYEMOTO CUTHaIa
3 3MeHUTh CKOPOCTH CHajia MOIIHOCTH BHE OCHOBHOM MOJIOCKHI (POPMHPYEMOT0 CUTHAJIA
4 VI3MeHUTh aMITUTy 1y (OpMHpyeMOro CUrHasia
6. MexxcumBOJIbHAS HHTEPPEPEHITUST — ITO:
1 Korma Bpems mpuxo/1a UMITyJIbCa SIBISETCS CIIyYalHON BEJIMYMHON C HEHYJIEBOW HUCIIEpCUen
2 Korzia uMITysibC BIMSIET HA COCETHUE UMITYJIbChI, HAKJIIbIBAsICh HA HUX CBOMMH "'XBOCTaMH"
3 Koria IMTebHOCTh UMITYJIBCA SIBISIETCS CIIyYalHOW BEJTMYMHOMN C HEHYJIEBOW JUCTIEpPCUEN
4 Tlponecc popmupoBaHUs TPYIIIOBOTO CUTHAJIA B CUCTEMAaX C KOJIOBBIM pa3JeIeHHeM KaHaJIOB
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10.

1.

12.

13.

14.

15.

16.

17.

. MexcumBoinbHas uHTEphEPEHIUS SIBISIETCA:

1 Bpennoiut

2 Ilone3nou

3 3aBucur oT ciocoba GopMHPOBAHUS CUTHAJIA
4 HeiitpanbHoii

. CornacoBaHHbIN GUILTP, OBIBAET, 3aMEHSIIOT:

1 ®unabTPOM HUKHUX YACTOT

2 Koppensitopom

3 Koppensitopom ¢ GUIBTPOM HUKHUX YACTOT
4 OUABTPOM BEPXHUX YACTOT

. Koppensitop — 3T0 ycTpoHCTBO, KOTOPOE BBIYUCIISIET:

I UnTerpan mo BpeMEHH OT BXOJHOT'O CHUTHAJIA

2 [Tpou3sBeneHrEe ONTOPHOTO CUTHAJIA U BXOJTHOTO

3 UHTerpan no BpeMeHu OT MPOU3BEICHHS OIMIOPHOTO CUTHAJIA U BXOIHOTO

4 CBepTKY OIIOPHOTO CUTHAJIA C BXOJHBIM

KorepeHTHbIl TpueM 00s13aTEIBHO BKITIOYAET B CEOSI:

1 AMIITATY THBIN JE€TEKTOP

2 CxeMy BbIJICJICHUS CUTHAJA "MTUIIOT-TOH"

3 Kontyp ¢a3oBoii aBTOMOACTPONKHA YACTOTHI

4 TIpomuecc hopMHUpOBaHHUS OMOPHOTO KOJIEOAHUS C TOYHOCTHIO 10 (ha3bl s MOCIEAYIOMEro
CHATHS 3aKOHA MOAYJISIIUN

HexkorepeTHslii mpueM 00s13aTeILHO BKIIOYACT B CEOS:

1 Tlponiecc popMupoBaHus OMIOPHOTO KOJIEOAHHS C TOYHOCTHIO 0 YACTOTHI JIJISl TTOCJIEIYIOIIETO
CHATHUS 3aKOHA MOAYJISIIUN

2 CxeMy BbIJICJICHUS CUTHAJA "MTUIIOT-TOH"

3 Kontyp ¢a3oBoii aBTOMOACTPONKHA YACTOTHI

4 YacTOTHBIN IETEKTOP

ITetns Kocraca npennaznadena ajid:

1 ABTOMaTHYECKOM MOJCTPOUKH YaCTOTHI POPMUPYEMOTO OIIOPHOTO KOJICOAHHUS
2 Cuarus nuddepeHInanbHOro KOAUPOBAHUS CUMBOJIOB

3 ABTOMaTHYECKOU MOJCTPONKH YaCTOTHI (HOPMUPYEMOT'O OTIOPHOTO KOJIEOAHUS C TOYHOCTHIO
1o ¢azbl

4 VY 1BOCHHS 9aCTOTHI POPMUPYEMOTO KOJICOAHUS

Monymsuua QPSK no3BosisieT nepeaaTh:

1 1.5 6ura Ha CUMBOI

2 4 OouTa HAa CUMBOJI

3 1 OUT HA CUMBOII

4 2 06uTta Ha CUMBOJI

Monaymsuua GMSK no3BosisieT nepeaars:

1 1.5 6ura Ha CUMBOI

2 4 ouTa HAa CUMBOJI

3 1 OUT HA CUMBOII

4 2 O6uTa Ha CUMBOJI

Monymsuua QAM-16 no3BoJs€eT nepeaarTs:

1 1.5 6ura Ha CUMBOI

2 4 ouTa HAa CUMBOJI

3 1 OUT HA CUMBOII

4 2 O6uTa Ha CUMBOJI

Bbonee TpeGoBaTenbHa K OTHOIICHUIO CUTHAJI-IITYM MO/TYJISIIIHSI:

1 GMSK

2 QPSK

3 QAM-16

4 BPSK

bonee TpeboBaTenbHa K TUHEHHOCTH BBIXOAHOTO YCHUIUTENSI MOITHOCTH MO TYJISIITHS:
1 QAM-16

2 OQPSK

3 GMSK
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4 QPSK-pi/4

Ycunureny MOIIHOCTH 110 CTETIEHU JTMHEWHOCTH JENATCS Ha KIIacChl:

1 A,B,C

2 A,B,C; D,EF

3L I

40,1,2

MoOmHOCTh TEIJIOBOrO LIyMa Ha BXOJ€ MaJIOIIYMSIIETO YCHUIMUTENsI NPUEMHHUKA MPSIMO
MPOMOPLUOHANIbHA!

1 Koaddunuenty nryma MamouryMsImero yCuaIuTes

2 [Tonoce 4acTOT MPUHUMAEMOTO PAAMOCUTHAIA

3 Hecymieit yacToTe MPUHUMAEMOIO paIiOCUTHAJIA

4 CymiecTByeT cama 1o ce0e ¥ HM OT YeTO HE 3aBUCHUT

KoaddurumenT mryma MamonryMsiero yCuanuTest 3TO:

1 OTHOIIeHHE CUTHAN-IITYM Ha BXOJE YCUJIUTENIS, IEJICHHOE HAa OTHOIIEHHE CUTHAI-IIYM Ha €ro
BBIXOJIE

2 YpoBeHb COOCTBEHHOTO ITyMa ycuiauTesi, B dBm

3 Benmnuuna kT, rone T — Temneparypa okpyxatomei cpeapl, K — mocrosiaaas bonsiiMana

4 Pazauna xosddunuentoB ycunenus ycunutens (B dB), u3aMepeHHBIX IS ABYX OMOPHBIX
TeMIeparyp

Konpl ['oniga npuMedaTenbHbI:

1 VineanbHOM aBTOKOPPEISAIUMOHHON HyHKIIUEH

2 Tpex3nauHo# (yHKIIHEH B3aUMHON KOPPEISALIUN

3 CBoe€il OpTOrOHAIBHOCTHIO

4 Tewm, uto ux nzodpen muctep ['ona

M-nocne1oBaTeIbHOCTH NTPUMeYaTeIbHBbI:

1 MakcuManbHbIM EPUOIOM

2 XOpOoILIUMH B3aUMHO KOPPEJSLIMOHHBIMU CBOMCTBAMHU

3 CBoe€il OpTOrOHAIBHOCTHIO

4 PaBeHCTBOM KOJMYECTBA HYJIEH U €IMHUIL

Konpl Yonma npumeyaTenbHbl:

1 VineanbHOM aBTOKOPPEIAIUOHHON (HyHKIIUEH

2 HanuuueM mociieIoBaTeIbHOCTH TUIA "'Meanap"

3 CBoeii aOCOMIOTHON HE3aBUCUMOCTHIO

4 CBoel OpTOrOHaJbHOCTHIO

st cucteM paguocBsI3u C pacIIMPEHHBIM CIIEKTPOM XapaKTepHa:

1 Jlyumiast 3amuTa OT HENpeJHAMEPEHHBIX TOMEX M MHOTOJIYy4Y€BOT0 paCIpOCTPaHEHUs CUTHAJa
2 Boiee BrIcOKast OMTOBasi CKOPOCTH Tepenadu HHGOpMaIuu

3 bospasi IOTHOCTh MOIIHOCTH HU3JIy4a€MOr0 CUTHAJIA

4 3aMeTHOCTb B paguodpupe

CucreMsbl ¢ KOJOBBIM pa3/ieJIeHUEM KaHaJIOB:

1 BoiTecHWIN ApyTryue TEXHOIOTHH pa3fiesieHusl KaHaJIOB BBUY CBOEH MCKIIOYUTEIbHOCTH

2 [IpuMeHSI0TCS OTHOBPEMEHHO C IPYTMMH TEXHOJIOTHSMU pa3JieleHHs KaHaJIOB

3 IIpakTHyecKu HE MPUMEHSAIOTCS BBUY CBOEH CIIOKHOCTH

4 Otnanu "ko3bIpHYIO MacTh" TexHonorun OFDM

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

1 (4-512)

2 (256-1024)

3 (4-64)

4 (32-128)

Koaddumment pacmmpenus cnekrpa paBeH 256. OTHOIIEHHE CUTHAJI-IITYM TOCJIe cxaTus (1o
BPEMEHH) CUTHAJIA C PACIIUPEHHBIM CIIEKTPOM YBEJIUYHUTCS Ha:

1110dB

248 dB

324 dB

455dB

[TomMexoycTONYMBOE KOAMPOBAHUE OCHOBAHO HA:
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1 lybnupoBaHnuy CHMBOJIOB

2 Beaenuu 30bITOYHOCTH MO ONPEAETICHHBIM ITpaBUIaM

3 CxpeMOIMpoOBaHUH COOOIICHUI TICEBAOCTYyYaHBIMU KOJJaMHU

4 BBeneHNH H30BITOYHOCTH T10 CITyYaiHBIM MPaBHIIaM

KoaunpoBanue uCTOUHMKA OCHOBAHO Ha!

1 CxkpeMOIMpOBaHUH COOOIIECHUI ITCEBAOCTYYaiHBIMU KOJJAMHU

2 Metonax mmdpoBanus

3 CymiecTBOBaHUM HM30BITOYHOCTH, ME€pa KOTOPOW MOXKET OBITh BhIpaK€HA IMIEHHOHOBCKOM
SHTPONUEH

4 HepaBHOBEPOSITHOCTH CUMBOJIOB COOOITICHUS

Jluneiinble OJ0YHBIE KOJbI TPUMEUYATENbHbBI TEM, YTO TIOJTHOCTHIO ONPEACIISIOTCS:
1 HaGopom mopokaaronyx moJuHOMOB

2 ITopoxaaronM MoJIMHOMOM

3 Iopoxnaromieit MaTpuiei

4 KoxoBoi Tadmunei

OHTpPOIHUS HEKOTOPOTO UCTOUYHUKA HH(OPMALIUU OTIPEAEIIAETCS KaK:

1 Cpennee 3HaueHHE COOCTBEHHOW MH(OpMAIUU

2 MakcuMalnbHOE 3HaUYeHHe COOCTBEHHON HH(POPMAITIHI

3 MunMMaIbHOE 3HAYCHHE COOCTBEHHOMN MH(MOpMAITUN

4 MeaunaHHOe 3HaAYeHHE COOCTBEHHOW MH(MOpMAIUn

[TomexoycTo4HMBBIC KOJIBI OBIBAIOT:

1 bo4YHBIMU ¥ TOTOKOBBIMH

2 PeryyisipHbIMU U HEPETYJISIPHBIMHU

3 OAHOPOIHBIMU U HEOTHOPOAHBIMU

4 CTaTu4eCKUMHU U TUHAMUYECKUMHU

Nudopmanus no K. [lleHHOHY BhIpa)kaeTcs Kak:

1 Jlorapudm o6paTHO BEpOSTHOCTH

2 BenuunHa 0OpaTHOM BEpOSTHOCTH

3 Jlorapudm BeposTHOCTH

4 Jlorapugm Moaysst BEpOSITHOCTH

CBepTouHble KOJbI TPUMEUATENbHBI TEM, YTO OTHOCTHIO ONPEACIISIOTCS:

1 HaGopom mopokaaronyx moJuHOMOB

2 KonoBoii Tadiunen

3 Ilopoxnaronieit MaTpuiei

4 TTopoxaaromumM NOJIUHOMOM

CTpoku MOpOoKIAIONIEH MAaTPHUIILI IMHEHHOTO OJIOYHOTO KOAA JIOJKHBI OBITh:
1 HenyneBbimMu

2 Pa3HbiMu

3 JIuHeHO-HEe3aBUCUMBIMU

4 JInHeHO-3aBUCUMBIMU

Uwuciio CTpoK MpOBEPOYHON MATPHIILI TUHEHHOTO OJIOYHOTO KO/IA ONPEACIIACTCS:
1 KonnyecTBOM MpOBEPOUYHBIX CUMBOJIOB

2 KonmuectBoM HH(POPMAITMOHHBIX CHMBOJIOB

3 3aBUCHUT OT JOTOJHUTEIBHBIX YCIOBHI

4 KoZ10BBbIM pacCcTOSIHUEM KOJIa

CaoiicTBO Tpedukca HeKoTOporo koaa (Hampumep, konoB Xaddmana unu lllennona-dano)
3aKJII0YAETCs B TOM, UTO:

1 Hu oniHa mpucTaBKa HEKOTOPOTO KOJIOBOTO CJIOBA HE ABJISETCS KOJAOBBIM CIIOBOM
2 Bce npuCTaBKU SABJISIIOTCS KOJIOBBIMH CJIOBAMU

3 KonoBeble C10Ba UMEIOT OAMHAKOBYIO JIJTUHY

4 KozioBbI€ CJIOBA UMEIOT PA3HYIO IJIMHY

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

1 CnoBapHBIM KOJIOM

2 JIpeBoBUIHBIM KOAOM MMOA00HO Koy Xaddmana

3 Konowm ¢ xem-tabnuneit (hash table)

4 KoJioM ¢ TMHEWHBIM IpEeACKa3aHUEM

Konpl Puna-Conomona npuMeyatesbHbl TEM, UTO OHU:
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1 JatoT MakcuManbHO BO3MOKHOE KOJIOBOE PACCTOSTHUE U SABIISIOTCS HEJBOMUHBIMU

2 SIBASIOTCS HEIBOUYHBIMU

3 IMeroT NoposKIaronIui MMOJIMHOM, KOTOPBII HE PaCKJIaIbIBAETCSI HA MHOKHUTEIN

4 VIMeroT KOJI0BOE PacCTOSIHUE, pAaBHOE KOJUYECTBY MPOBEPOUYHBIX CHMBOJIOB

Cronl1upl MPOBEPOUHOI MATPHUIIBI TMHEWHOTO OJI0YHOTO KOJa (PaKTUUECKH SIBIISIFOTCS:

1 3anpenieHHbIMU KOJIOBBIMH CIIOBAMU

2 Pa3penieHHbIMU KOJIOBBIMH CJIOBaMHU

3 CunapoMamM# JIJIsl OTHOKPATHBIX OIIMOOK

4 BekTopaMu OJHOKPATHBIX OLTHOOK

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

1 KonnuecTBO HEHYJIEBBIX CTOJIOIIOB

2 MakcuManbHO€ KOJIMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MaTPHIIbl MUHYC €IMHULIA
3 MakcuMaabHOE KOJIMYECTBO JTMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MaTPHIIBI

4 MakcuMalibHOE KOJMYECTBO JIMHEHHO-HE3aBUCUMBIX CTOJIOIIOB MATPHIIbI IUTIOC €TUHUIIA
Benmnunna B3anmHo# nHpopmaruu no K. [llenHony onpenensercs kak jorapudmM OTHOIICHHS
BEPOATHOCTEM:

1 P(x/y) / P(x)

2 P(x) / P(x/y)

3 P(x/y) / P(x,y)

4 P(x,y) / P(x)

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

WNudopmanus. Kanan cs3u. Jlunus csa3u.

JuckpeTHble U TU(PPOBBIE CUTHAJIBI, UX CTATUCTHYECKOE OTHCAHHE.

Kop, andaBut koga, ocHOBaHHE KO/a. JJUCKpETHBIN CUrHAJ, KaK KOJI0Bast KOMOWHAIHSL.
CraTucTHYECKOE ONMCAHUE HETIPEPHIBHBIX (AHAJIOTOBBIX) CUTHAJIOB.

ANAUTUBHBIE U MYJbTUIUIMKAaTUBHBIE NoMexu. HopmanpHbiii Oenwiit mym. Kanan c
MHOTOJIy4€BbIM pacnpocTpaHeHHeM curHaia. OaykTyanuu aMImidTyl U ¢a3 CUTHAJIOB.
Pasnecennsiif npuem. CriocoObl pa3HECEHHOTO IpUeMa.

. MeTOI[BI AHAJIMTUYCCKOI'O U TCOMCTPHUICCKOTO MPCACTABIICHHUA CUTHAJIOB U TOMCX. CKaHSIpHOe

MNPOU3BCACHUC. SHCPFI/II/I CUTHAJIOB U paCcCTOAHUC MCKIAY HHMH, HC3aBUCHUMOCTbH U
OpTOroHaJIbHOCTH CUTHAJIOB.

. IIpeobpazoBanus curnanoB nudposoit CIIN. Mozaens cuctemsl nepenaun HHGOpMaIUu.
. uckpeTru3anust BO BpeMEHHU HETPEephIBHOTO CUrHasIa. BoccTaHOBIEHHE HEMPEPHIBHOTO CUTHANA

u3 quckpetHoro. [llym nuckperusamuu u cnocoObl €ro YMEHBIICHHUS .

. Moaynsauus uMiyJibcHON Hecylel HenpepblBHBIM curHanoM. AUM, IINUM, BUM. Crpykrypa

CIIEKTPOB.

AIII n IIAII. OcHOBHBIE XapaKTEpPUCTHUKH, IIYyM KBAHTOBAHUs, KOMIIAHAUPOBAHMUE.
NmnynbscHo-konoBas moayssiius (MKM), ocHOBHO# n(poBoii CUTHAL.

KonuyecTtBo nHpOpManuu, eIuHUIBI U3MepeHus, cBoiicTBa. CoOcTBeHHas MH(poOpMaLus,
SHTPOIUS, U30BITOUHOCTb.

DHTpONMS MOCJIEJOBATEIBHOCTH CHUMBOJIOB. YCIOBHas YHTPONUSA, yIeJIbHas >HTPONUS,
U30BITOYHOCTD U IPUYHHBI €€ TIOSBIICHHUS.

Cpenusist B3aumHasi uHpopmaius. CKOpoCcTh CO3/1aHuUs1, CKOPOCTh MEPeadyn U CKOPOCTh MOTEPH
uHpopmanuu. TexHnueckas CKOpoCTh Nepeaadn nH(POPMAIIHH.

[IponyckHast crocoOHOCTh JUCKPETHOTO KaHajla CBA3HM, ompenaeieHue. IIpomycknas
CIOCOOHOCTH IBOMYHOT'O CUMMETPUYHOTO KaHaljla. 3aBUCUMOCTh MPOIYCKHOM CIIOCOOHOCTH OT
BEPOSTHOCTH OUTOBOM OLITHOKHU

[TpomyckHasi ctocOOHOCTH HenpepbIBHOTO KaHaa. Teopema LllenHoHA.

CornacoBanue KaHaja ¢ UCTOUHUKOM MHpopmanuu. Kox, andaBut koga, ocHOBaHHE Koja.
Knaccugukarus ko0B.

KonupoBanue ucrounuka. Teopema lllenHona ansa kanana 6e3 nomex. DPpQPeKTUBHBIC KOIBI,
npUHIUIB 3)(HEKTUBHOTO KOAUPOBAHUS.

Kon Xaddmana, npumep xoaupoBaHus aindaBuTa U3 4-X CHMBOJIOB C 3aJaHHBIM PSJI0M
pacripenienenusi, U30bITOUHOCTh U 3((HEKTUBHOCTH /10 U TIOCJIE KOAUPOBAHUSI.
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Kon lllennona - ®aHo, mpuMep KoaupoBaHus andaBuTa U3 4-X CHUMBOJIOB C 3aJJaHHBIM PSII0M
pacrpeiesieHust, U30bITOYHOCTh U A (HEKTUBHOCTD JI0 U MOCIE KOJAUPOBAHUS.

Cxartune unpopmaruu. Anroput™m Jlemnena —3uBa. AnropuT™Mbl GOPMUPOBAHHS KOJTOBBIX
MOCJeI0BAaTEJbHOCTE U cloBaped B Kolepe W aekoaepe. [Ipumep KoaupoBaHUS U
JEKOAUPOBAHMSI.

KomupoBanue B kanasne ¢ momexamu. [Ipsmas u o6patHas Teopemsl 0 KogupoBaHuu. OCHOBHBIE
MIPUHIIUIIBI TOMEX0YCTONYMBOIrO KoaupoBanus. Kiaccudukanus koaoB.

Jluneiinpie OmouHble KOABI. ['eomeTpuueckoe mpeacraBieHue koaa. KomoBoe paccrosiHue,
KpaTHOCTh OOHAPYKUBAEMBIX U UCIIPABIISIEMbBIX OIIHOOK.

Jlunelinpie OJIOYHBIE KOJBI C OJHOKPATHOW MPOBEPKON Ha 4eTHOCTh. CHHAPOMHBIE H
IpOBepOYHbIe cooTHOLIEeHUs. CxeMa Kojiepa U JIeKoJepa

Jluneiinpie 61049HbBIE (N, K) KOJBI ¢ MHOTOKPAaTHBIMU MPOBEPKAMU Ha Y€THOCTh. [IponsBopasiias
u npoBepouHas Matpuibl. [IpuBenenue k kaHoHHYeckoMy Buay. OmnpeneneHue KoJ0BOro
paccrosHus 1o Mmatpunam G u H.

Kon Xemmunra. CpoiictBa. CTpykTypa HpOM3BOAALIEH M NPOBEPOYHON MaTpUI.
Cuctematnueckuii kog Xsmmunra (7,4). Konep u nexonep.

HepaBencTBo XaMmuHTa ISl TUHEHHBIX OJIOYHBIX KOJOB. Ero ¢m3nveckuii CMbICT U 3HAYCHUE
B TEOPUU KOJIMPOBAHMUS.

[uknnueckue konpl. OCHOBHBIE CBOMCTBA. [lonMHOMUaNbHOE MpecTaBiICHUE, MPOU3BOISIINN U
[IPOBEPOYHBIN MOJMHOMBIL. TpeboBaHUS K TPOU3BOJALIEMY MTOJIMHOMY.

[Mukianyeckue KOAbl. AJITOPUTMBI KOAUPOBAHUS LUKIMYECKOTO KOJa, CXeMa Kojepa
CHCTEMaTUYECKOro Ha 0a3e peKypCUBHOIO JIMHEHHOTO QUiIbTpa Ha MpUMEpe LUKINYECKOro
koja Xemmunra (7,4).

[{uknuueckue KoJbl. AJITOPUTMBI I€KOJUPOBAHUS IUKINYECKOr0 KOJa, cXeMa JieKoaepa
MUKJIMYECKOoro koma XemmuHra (7,4) Ha 6a3e peKypCUBHOTO JIMHEHHOTO (PrIIbTpA.
OrnpeneneHne BEpOSATHOCTEH OMMOOK Mpu paboTe AeKoAepa B pekuMe 0OHapYKEHUS OMHO0K
MpU HE3aBUCUMBIX oIMOKax. VMcmonp3oBaHue kaHanma rnepecnpoca. BeposTHOCT, OUTOBOM
OIIHOKH.

Ornpenenenre BEPOSITHOCTEN omMMUOOK Mpu padboTe AeKoaepa B peKUMe UCITPABIICHHUS OMHUO0K
[P HE3aBUCUMBIX OMIMOKax. Pacuer BepossTHOCTH OMTOBOI OLIMOKHM Ha BBIXOJE JEKOAEpa.
ITougaTue o mukiIM4yeckux komax komax bUX.

Cseprounsie KoJbl. CTPYKTypa U OCHOBHBIE XapaKTepUCTUKHU. [Ipon3BoadIne NOJTMHOMBI,
MIpUMEP CUCTEMATHYECKOTO KOJIa CO CTEIIeHBIO KOoAupoBaHus 1/3.

[TonsiTe 0 MAaTPUYHBIX, KACKaIHBIX U TYpOOKOAAX.

OpToroHanbHbIC U OMOPTOTOHATILHBIE KOABI. MaTpuiia Anamapa. @yHkIuy Y ouma.
[IceBnocnyualineie mociemoBaTenbHOoCTH. DopmupoBanue mncepaociaydainon (IICIT) m
—I0CJIeIOBaTEIbHOCTH Ha OCHOBE peKypcuBHOTO Ludposoro ¢guiastpa. Koppensiuonusie
CBONCTBA.

Mopynsiius TapMOHUYECKOW Hecymer nudgpoBeiM curHaiom. AM, UM, ®M, oTHOCuTEnbHAS
unu nupdepennuansHas O@M (ODM). Ilpuumna ee mpuMeHeHHs. Bum crnexTposn
MOJIYJIUPOBAHHBIX CUTHAJIOB M MOJIOCA YAacTOT, TpeOyemas ISl mepeaayu.

Moaynsuus rapMOHUYECKOM HeCcylel aHaIoroBsiM curiaiom. AM, UM, ®M, onHonosiocHas
AM (AMOBII). Bua ciekTpoB MOy TMPOBaHHBIX CUTHAJIOB M 10JI0CA YaCcTOT, TpeOyeMas s
nepenayu.

MHOTOMO3UIIMOHHBIE METOABl MOAYJISILIUA U MPUYUHBI UX MPUMEHEHUS. MHOTrONO3UIIMOHHAS
aMIUIMTyAHAs MoayJsius. ['eoMeTpuueckoe npeacrabieHue. JJocTONHCTBA U HEJJOCTATKH.
MHOTOIO3UIIMOHHBIE METOABl MOAYJISLIUA U MPUUYUHBI UX MPUMEHEHUS. MHOTrONO3UIIMOHHAS
dazoBas monynauud. ['eomeTpruyeckoe npeacrapieHue. JJocTonHCTBa U HEJOCTATKU.
MHOTOIO3UIIMOHHBIE METOABl MOAYJISLIUA U MPUUYUHBI UX MPUMEHEHUS. MHOTrONno3UIMOHHAS
KBaJpaTypHasl aMIUTUTyAHas MoAynauus. ['eomeTpuueckoe npeacTaBieHue. JJocTouHcTBa U
HEJOCTaTKH.

Anpuopnas nHbOpMaNUi O CUTHaNIAX U moMmexax. Ponb cucrem cunxponusanuu u AITY.
KorepenTHble, KBa3UKOT€PEHTHbIE U HEKOT'€PEHTHBIE CUCTEMBI Iiepeaun HH(OpMaLIUK.
Hemonynsius nudpoBeIX cUrHaI0B. KoppensiinoHHbIN MPUEMHHK U COTJIaCOBAaHHBIA (PHIIBTP.
Hemonymsiius iudpoBeIX CUTHANIOB. Bubl anpropHoi HeonpeneaeHHOCTH. KorepeHTHOCTh U
CUHXPOHHOCTh. CUHXpOHHU3aUs. BUIbI CHHXpOHU3AIUH.

Hemonynsnus nudpoBrIX CUTHANIOB. KOTEpEeHTHOCTh M CHUHXPOHHOCTH.. KorepeHTHBIH
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npueMHUK AM curnana.

Hemomymsiius iudpoBeIX CUTHANIOB. Bubl anpropHoi HeonpeneaeHHoCcTH. KorepeHTHOCTh U
CUHXPOHHOCTh. KorepentHsiil nprueMHuK @M CHUrHAJIOB.

Hemomymsiius iudpoBeIX CUTHAIOB. Bubl anpropHo# HeonpeneaeHHOCTH. KorepeHTHOCTh U
CUHXpPOHHOCTbh. HexorepeHnTHbIM mpueMHUK AM curnana.

BeposTHOCTh OmMOKM mpuema sl ABOMYHON CHUCTEMBI CUTHAJIOB IPU OEJIOM raycCOBCKOM
mryme. CpaBHUTEINbHAS OLIEHKA ToMexoycToiunBocT AM, UM, @M cHUrHajios .
[lepemexenue (MHTEPIUBUHI) CHMBOJIOB, 1€ NMpUMEHEHUs. BapuaHThl mOCTpOEHUSA
MepEeMEKUTENEH.

CxpemobnupoBanue. llean npumenenus. [loctpoenne ckpembOiepa Ha 0a3ze peKypCUBHOTO
g poBoro ¢puiIbTpa — reHepaTopa MNCeBA0CIyYaifHON MOCIe10BaTeIbHOCTH.

OCHOBHBIE TIOJIOKEHHSI TEOPUU Pa3/ICICHUs] CUTHAJIOB B CUCTEMax MHOTOKAHAJIbHOM CBS3H.
VYcnoBus pa3ienMMOCTH CUTHAJIOB, TPYIIIIOBOM CUTHAIL.

MHOEeCTBEHHBIN JOCTYI ¢ YaCTOTHBIM pa3/ielieHueM KaHajioB. JOCTOMHCTBA M HEIOCTaTKH,
MIPUYMHBI MTOSIBICHUS MEXKAYKAHAJIBHBIX NCKAKEHUH U CIIOCOOBI UX yCTPaHEHHS.

53. MHOXECTBEHHBI OCTYN C BPEMEHHBIM pa3JeJIeHHuEeM KaHalloB. J[oCTOMHCTBaA H
HEJO0CTaTKHU, MPUYHHBI TIOABIICHUS MEXTyKaHAIbHBIX UCKaKEHUH U CIIOCOOBI X YCTPaHEHUSI.
MHOXeCTBEHHBIN JTOCTYIl C KOJIOBBIM pa3/ieieHueM KaHasioB. JIOCTOMHCTBA U HEAOCTATKH,
MIPUYUHBI MTOSIBICHUS MEXKAYKAHAJIBHBIX NCKAXKEHUH U CIIOCOOBI MX yCTPaHEHHS.
[IIymomono0HbIe (CIOXKHBIE) CUTHANIBI. Pacmupenue criekTpa nepeaaBaeMoro curuana. [Ipsmoe
pacmpenue crektpa. (Meroa npsMou MmociIe10BaTeIbHOCTH).

[IIymomnono6HbIe (CIOXKHBIE) CUTHANBI. Pacimmpenne criekTpa rnepeaaBaeMoro curaana. Merox
MIPOTrpaMMHOM CKauYK00Opa3HOM MEePECTPOUKH YaCTOTHI.

[Ipriem curHaIOB B YCIOBHSIX MHOTOJIy4eBOCTH. MeTo1bl 00pbOBI ¢ MHOTOJTy4€BOCTHIO.
Panuopeneiinpie muHUN. PeTpaHcismus U perenepaiys CuraaioB. PacueTr BeposTHOCTH OMMOKH
Ha BBIXOJ€ NBYXIPOJETHOW JMHUHU MPU HCHOJb30BaHUM peTpaHciasitopa (HPII) wumm
pereneparopa(OPII).

TenekoMMmyHuKanmoHHble ceTd. CTPYKTypa U COCTaB CETH.

TenekoMMyHHUKaIIMOHHbBIE CeTU. MeTobl KOMMYTallUd B KOMMYTHPYEMOM CETH.

9.1.3. Tembl 1a00paTOPHBIX padoOT

. VI3yueHne CneKTpOB CUTHAJOB C JUHEWHOU monymnsuuel. [lokassiBaeTcss BIUsiHUE (OPMBI

UMITYJIbCAHOCHUTENSA U (YHKIUH KOPPEIANHU OUTOBOM MOCIEIOBATEIBHOCTH HA CIEKTP
dbopMUpyeMOro curHaia
HekorepeHnTHast 1eMOAyJIsLKs OMHAPHOTO YaCTOTHOTO MaHUITYJIMPOBAHHOT'O CHTHAJIA

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

MOJYJISATOPA, THHUU TIEPEIadn, JEMOTYIIATOpa U OCIUILIOrpadaBoIbTMETPA.

N3yuenne nmuknnueckux KoaoB (7, 4). CucremaTuyeckoe KOAMPOBAHUE U JEKOIUPOBAHHE C
UCIIPABJICHHEM OJTHOKPATHBIX OMHUOOK. MOJIeTMpOBaHKE JBOMYHOTO CHMMETPUYHOTO KaHaa C
HE3aBHCUMBIMH olrOkamu. OleHKa BEPOSTHOCTH OIMIMOKH MOCIIE JEKOIUPOBAHUS.

. I3yueHne cxembl CUCTEMAaTHYE€CKOro Kojepa Hukiudeckoro kona (15, 11) Ha ocHoBe

pekypcuBHOTro nudpoBoro ¢uiasrpa. M3yueHne npuHIUNOB AeNEHUS ABYX MOJIUHOMOB C
MOMOIIBIO TAKUX (PUIIBTPOB.

. Uccnenosanue xona Puna-Conomona nag nonem GF(p), rae p - npocroe uncno. M3yuyaercs

BapUaHT KOaupoBaHus S(X) = a(x)*g(x), a TakkKe IeKOJUPOBAHKUE C UCIIPABICHUEM OIIUOOK IO
CHUHJPOMY - OCTaTKy OT JICJICHUS.

. 3yueHne cBEpTOYHBIX KOJOB CO CKOPOCTBIO KOAMpOBaHUsA 1/2: KogupoBaHUE, MOPOTOBOE

JEKOAMPOBAHKE U JCKOIMpOBaHUe 1o Burepou.

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

HauaTp uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.
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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

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMM 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJIOB

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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JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acexannu kadenpsr PTC
npotokon Ne 4 or«16 » 11 2023 .

COI'TACOBAHO:
JomKHOCTD Wunnwmanel, pamumus IMoamuce
3aBenyronmii Beimyckatomei kag. TOP E.B. PoroxxuukoB CornacoBaHo,
b8419d06-d731-4645-
a26c-4b95ce5bbob9
3aBenytomuii obecrnieunBatomieit kag. PTC A.A. MemepsikoB  CoriaacoBaHo,
5bbb058c-2625-4513-
8e7f-25eb16694704

HavanpHuk y4eOHOTO yripaBiacHUs N.A. Jlapuommna CoriacoBaHo,
c3195437-a02{-4972-
a7c6-abbeelf21e73

IKCIIEPTHDI:

3aBenyromuii kadeapoii, kadg. TOP E.B. PoroxxuukoB CornacoBaHo,
89e0aaec-be8a-4{7b-
bdla-f43585db8135

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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