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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).

Nunexc qucuumiunsl: 51.B.08.

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
WMHauKaTOpsl JOCTHKEHUS [Tnaaupyembie pe3yabTaThl O0yUeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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ITKP-22. Cniocoben
IPOBOIUTH PACUEThI 110
IIPOEKTY CETEH,
COOPYKEHHUH U CPEACTB
WH(POKOMMYHUKAIIUN B
COOTBETCTBUU C
TEXHUYECKHUM 3aJaHHEM
C UCITOJIE30BAHUEM KaK
CTaHJIAPTHBIX METOJIOB,
NPUEMOB U CPEJCTB
aBTOMAaTH3AIMH
NPOCKTHUPOBAHUS, TaK U
CaMOCTOSITEIEHO
CO3/1aBaEMBIX
OPHUTHHAITBHBIX
nporpaMm

[1IKP-22.1. 3naer
HOpPMaTHUBHO-IIPABOBEIE,
HOPMAaTUBHO-TCXHUYCCKUEC U
OpTraHU3aI[MOHHO-
MCTOANYCCKUC NOKYMCHTEI,
periiaMeHTHPYIOIIHE
[IPOEKTHYIO MMOATOTOBKY,
BHEJIPCHUE U SKCIUTyaTaIHIO
CHUCTEM CBSI3U
(TeIeKOMMYHUKAITMOHHBIX
CHUCTEM), CTPOUTEIHCTBO
00BEKTOB CBSI3H.

3HaTh HOPMATUBHO-IIPABOBbIE, HOPMATUBHO-
TEXHUUYECKHUE U OPraHU3allMOHHO-
METOJINYECKUE IOKYMEHTBI,
perJaMeHTHPYIOIINE IPOEKTHYIO OJATOTOBKY,
BHEJJPEHUE U SKCIUTyaTallUI0 CUCTEM CBS3U
(TeIeKOMMYHUKAIIMOHHBIX CUCTEM).

[TKP-22.2. 3HaeT npUHIUIIBI
MOCTPOEHUS TEXHUIECKOTO
3aJIaHusI TIPY aBTOMAaTH3AIUN
MIPOCKTUPOBAHUS CPEJICTB U
CeTeH CBSI3U M UX DJIEMECHTOB;
CTPYKTYPY B OCHOBBI
MTOATOTOBKH TEXHHYECKOU U
MPOEKTHOM TOKYMEHTAIIHH.

3HaTh HOPMaTUBHO-TIPABOBBIE, HOPMATHBHO-
TEXHUYECKHE ¥ OpPTraHU3alnOHHO-
METOAMYECKUE TOKYMEHTHI,
perIaMeHTHPYIOIIUE MPOSKTHYIO MOITOTOBKY,
BHEJIPEHHE U SKCIUTyaTaluIO0 CUCTEM CBSI3U
(TeIeKOMMYHHMKAITMOHHBIX CUCTEM )3HATh
HOPMAaTHBHO-TIPABOBbIC, HOPMATHUBHO-
TEXHUYECKHE ¥ OpPTraHU3allnOHHO-
METOAMYECKUE TOKYMEHTEI,
perIaMeHTHPYIOIIUE MPOSKTHYIO MOTOTOBKY,
BHEJIPEHHE U SKCIUTYaTalUI0 CUCTEM CBSI3U
(TeIeKOMMYHHMKAITMOHHBIX CHCTEM).

ITKP-22.3. YMeeT BBIABIITE U
aHaJIM3UPOBATH
MPEUMYILECTBa U HEIOCTATKU
BAPUAHTOB MTPOEKTHBIX
pelIeHui, OLleHUBaTh PUCKH,
CBSI3aHHBIE C peaau3aluen
MIPOEKTA.

VYMeTh BBISBIATH U AHAJIN3UPOBATH
NpeuMynieCTBa U HEAOCTATKHU BAPUAHTOB
MMPOCKTHBIX peH.IeHHfI, OLICHUBATh PUCKH,
CBsA3aHHBIC C peannsauﬂeﬁ IIPpOCKTA.

[1KP-22.4. Bnaneer
HaBbIKaMH c60pa HUCXOOHBIX
JaHHBbIX, HGO6XOIII/IMI>IX JJISL
pa3pabOTKU MPOCKTHOM
JOKYMCHTAlHU.

Brnaners HaBbIKaM# cOOpa UCXOTHBIX
JTAHHBIX, HEOOXOMMBIX JJIs1 pa3pabOTKH
IIPOEKTHOM TOKYMEHTALIUH.
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ITKP-23. Cniocoben
OCYIICCTBIIATh
MOJITOTOBKY THITOBBIX
TEXHHUYECKUX TPOCKTOB
Y TICPBUYHBIA KOHTPOJIb
COOTBETCTBUS
pa3zpabaThIBaeMBbIX
MIPOEKTOB U
TEXHUYECKOM
JIOKYMEHTAITUU Ha
pa3InyYHbIC
WH(POKOMMYHHUKAIIMOHH
bI€ 0OBEKTEI
HAIIMOHAILHBIM U
MEXTyHAPOTHBIM
CTaH/JapTaM H
TEXHUYECKUM
peraamMeHTam

[1IKP-23.1. 3HaeT npuHIUIIBI
CHUCTEMHOTO MOAX0/a B
MIPOEKTUPOBAHUH CHCTEM
CBSI3U (TEJIEKOMMYHHKALIUMN).

3HaTh MPUHIMITEI CHCTEMHOTO MOIX0a B
MIPOCKTHPOBAHUN CHCTEM CBSI3U
(TeeKOMMYHHUKAIH).

[TKP-23.2. 3Haer
COBpPEMEHHBIC TEXHUYECKUE
perieHus co3aHus 00bEKTOB
Y CHCTEM CBSI3H
(TeeKOMMYHHUKAITUOHHBIX
CHCTEM) U €€ KOMITOHEHTOB,
HOBelIIee 000pyI0BaHNE U
porpaMMHOe oOecIieueHue.

3HaTh COBPEMEHHBIC TEXHUUECKUE PEIICHUS
CO3/1aHUsI OOBEKTOB U CHCTEM CBSI3U
(TeIEeKOMMYHHMKAITMOHHBIX CUCTEM) U €€
KOMIIOHEHTOB, HOBe#IIee 000pyT0BaHHE U
porpaMMHOE o0ecIieueHue.

ITIKP-23.3. Ymeer
MCII0JIb30BaTh HOPMATUBHO-
TEXHUYECKYIO TOKYMEHTALUIO
npu pa3paboTKe MPOEKTHOM
JIOKYMEHTALUU.

YMeTb UCnonb30BaTh HOPMATUBHO-
TEXHUYECKYIO TOKYMEHTALUIO MPU
pa3paboTKe MPOEKTHOW JOKYMEHTAIUH.

[TIKP-23.4. Bnageer
HaBBIKAMU 0(hOpMIICHUS
NPOEKTHOM IOKYMEHTAIlUU B
COOTBETCTBUH CO
CTaHJApTaMH U
TEXHUYECKUMU
periJaMeHTamH.

Bnanets HaBbIKaMu 0OpPMIIEHUS TPOEKTHOMN
JIOKYMEHTAallUH B COOTBETCTBUHU CO
CTaHJAapPTAMHU U TEXHUYECKUMU
periIaMeHTaMH.
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[TIKC-1. Criocoben
BBIIIOJIHATD PacdCT U
IIPOEKTUPOBAHUE
AJIEMEHTOB U YCTPOUCTB
I/I(l)OKOMMYHI/IKaIII/IOHHBI
X CUCTEM B
COOTBETCTBHHU C
TEXHUYCCKUM 3a1aHUEM
C UCIIOJIB30BAaHUEM
CPEACTB aBTOMAaTU3aLAN
IMPOCKTUPOBAHUA

[TKC-1.1. 3HaeT npuHLUIIBI
paboThl U OCOOEHHOCTH
OpTraHU3aI[ul COBPEMEHHBIX
CHUCTEM MOOWJIBHOM CUCTEM
CBSI3H, CIIOCOOBI OLIEHKHU
pa3MepoB 30H OOCITYKUBAHUS
0a30BEIX CTAHIUH,
0COOEHHOCTH YaCTOTHOTO
TJIAaHUPOBAHMS, CTIOCOOBI
pacyeTa 3JIEKTPOMarHuTHOM
COBMECTHMOCTH ¥ OIICHKU
Tpaduka B Kiactepe 0a30BbIX
CTAHIIUM, OCHOBHBIC
CTaHapPTHl MOOWIIBHOU CBS3H

3HaTh NPUHLMIIBI IOCTPOEHUS U
(YHKIMOHUPOBAHUS 3JIEMEHTOB U YCTPOICTB
MH(POKOMMYHHUKAITMOHHBIX CUCTEM U pacdera
MX OCHOBHBIX I1APaMETPOB.

[TKC-1.2. ymeeT npuMeHsTh
Ha MPaKTUKe METO/IbI aHATN3a
U pacyeTa OCHOBHBIX
XapaKTepUCTUK CUCTEM
MOOMJILHOM CBS3M; HA OCHOBE
TEXHUUYECKUX XapaKTEePUCTUK
HMMEIOIIEHCS anmapaTypsl
pa3pabaTbIBaTh U BHEIPSTH
COOTBETCTBYIOIIYIO
TEXHUUYECKOMY 3aJIaHUIO0
CTPYKTYpY KJ1acTepa CUCTEMBI
MOOWMIIBHOM CBSI3U C YU4ETOM
AKOJIOTMYECKOM
0€30macHOCTH, POBOIUTH
HATYPHBINA HKCIIEPUMEHT IO
M3MEPEHUIO OCHOBHBIX
XapaKTEPUCTUK 0A30BBIX U
MOOWIBHBIX CTAHIINA

YMeTh BBINONHATH PacueThl U
MIPOEKTUPOBAHME IEMEHTOB U YCTPONCTB
MH(OKOMMYHHUKAIIMOHHBIX CHCTEM B
COOTBETCTBUU C TEXHHUUECKHUM 3a/laHUEM.

IIKC-1.3. Bmageet
MIPOTrPaMMHBIMU CPEJICTBAMU
aBTOMAaTH3aluU
MIPOEKTUPOBAHUS JIEMEHTOB U
YCTPOUCTB
MH(POKOMMYHHUKAIIMOHHBIX
CHCTEM

BnaneTs HaBBIKAaMH BBIOJIHEHUS pacucToB U
MMPOCKTUPOBAHUA 3JICMCHTOB U yCTpOfICTB
I/IH(I)OKOMMYHI/IKELL[I/IOHHLIX CHUCTEM B
COOTBETCTBHUH C TCXHUYCCKHUM 3aJaHUCM C
HCIOJIb30BAHHUEM CPCACTB aBTOMATU3allUN
MMPOCKTUPOBAHUS.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 5 3a4eTHRIX equHUIl, 180 akageMHuecKux 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
= Beero  |CemecTpsl
Bunbl yueOHOM nesTeNbHOCTH

4acoB |6 cemecTp

KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 80 80

JIek1IMOHHBIE 3aHATUSA 28 28
5
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IIpakTHueckue 3aHATHA 14 14

JlaGopaTopHble 3aHATHS 24 24
KypcoBas pabota 14 14
CamocTosiTe/ibHasi padoTa 00y4alOUIUXCsl, B T.4. KOHTAKTHasA 64 64
BHeayJIUTOpPHAasi padoTa 00y4aroluxcsl ¢ NpenojaaBaTesieM, BCero
Harmmucanne otdeTa mo KypcoBoit pabore 37 37
IToaroroBka K TECTUPOBAHUIO 21 21
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETA 6 6
IToaroroBka u capaya dK3aMeHa 36 36
OO0mas Tpy10eMKoOCTh (B 4acax) 180 180
Oo0mas TpynoemMKkocTh (B 3.e.) 5 5

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKkTypa IUCHUIUIMHBI MO paszzenaMm (TeMaMm) W BUJaM y4eOHOU JesSTeTbHOCTH MPUBEICHA B

tabymue 5.1.
Ta6mmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlek. | IIpak. Cam.| Bcero
Hazpanus paznenos (Tem) P 1Ta6. Kypc. dopmupyemsbie
3ad., | 3aH., pab., | gacoB (6e3
TUCIUILIAHEI pab. | pab. KOMIIETEHIIN U
q q 4 | AK3aMEHa)
6 cemecTp
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1 Monynsauus. CrieKTpaabHbIi 2 2 4 14 4 26 [IKP-22, IIKP-23,

COCTaB. IKC-1

2 @opMUPYIOITUH U COTJIAaCOBAHHBIA |2 2 - 3 21 [TKP-22, ITKP-23,

bunsTpsl. X postb. ITKC-1

3 YacToTHast MAaHUMYJISALIMS C - - - 3 17 [TKP-22, ITKP-23,

HENpephIBHON (a3oil. [KC-1

4 DKOHOMHBIE (C)KUMAIOIUE) KOABL. |2 2 - 3 21 [IKP-22, IIKP-23,
IKC-1

5 IIponyckHast ctocOOHOCTH KaHAJIOB |2 1 - 3 20 [TKP-22, ITKP-23,

CBSI3U. [IKC-1

6 YacToTHas 1 SHEpreTuyecKas 2 1 - 3 20 IIKP-22, TIKP-23,

3¢ (HEeKTUBHOCTH CUCTEM PAJUOCBSI3H. [IKC-1

7 Konpr Xaddpmana u lllennona- 2 - - 3 19 [IKP-22, [IKP-23,

®daHo. IKC-1

8 Koawl Jlemmena-3uBa u Jlemmensa- |2 - - 3 19 IIKP-22, TIKP-23,

3uBayanua. [IKC-1

9 KogupoBaHue peun B cUCTEMaxX 2 - 4 5 25 [IKP-22, ITKP-23,

PaauOCBSI3H. IIKC-1

10 ITpuHUKITBI CHHXPOHU3ALUU B - - - 3 17 [IKP-22, [IKP-23,

CHUCTEMaX PAJUOCBS3H. IKC-1

11 IlpuHIUIIBI pacIMpEHUs CIEKTPa B |2 1 - 3 20 [TKP-22, ITKP-23,

CHUCTEMax PaJNOCBS3H. TIKC-1

12 ABTOMaTHyeCKas peryjaupoBKa - - - 3 17 IIKP-22, IIKP-23,

YCUJICHUS B CUCTEMAX PAJLHOCBSI3U. IIKC-1

13 [punnumns: moaysiiuu OFDM. - - - 3 17 IIKP-22, IIKP-23,
IKC-1

14 ITpunuunsr MIMO. 2 - - 3 19 [IKP-22, [IKP-23,
[IKC-1

15 JIuneitnbie OJIOYHBIC KOJIBI. 2 2 - 3 21 [IKP-22, IIKP-23,
[KC-1

16 Lluknuaeckre KOIbI. 2 2 8 4 30 [IKP-22, IIKP-23,
IKC-1

17 Koasr Puna-Conomona. 2 1 4 3 24 [IKP-22, [IKP-23,
[IKC-1

18 Konp! boysa-Hoynxypu- - - - 2 16 [IKP-22, ITKP-23,

XOKBHHIeMa. [IKC-1

19 HuzkomnorHoctHbie (LDPC) - - - 2 16 [IKP-22, [IKP-23,

KOJBbI. [IKC-1

20 CBepTOYHBIE KOJIBI. 2 - 4 3 23 IIKP-22, TIKP-23,
[IKC-1

21 CurnaabHO-KOIOBBIC - - - 2 16 [IKP-22, IIKP-23,

KOHCTPYKIHUU. IIKC-1

Wroro 3a cemectp|28 |14 24 |14 64 |144
Utoro |28 |14 24 |14 64 |144

5.2. Conep:xanue pa3esioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIMHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0wHIe 5.2.

Ta6muma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTIINHBI (B T.Y. IO JICKIIHSIM)
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HasBanus paznenos (Tem)
JUCHUITIIMHBI

Coneprxkanue pasieson (Tem)
JUCUHUIIIMHEI (B T.Y. IO JICKIIUSIM)

TpyroemkocTb
(JleKLIMOHHbBIE
3aHATHSA), 4

dopMmupyemsle
KOMIIETEHIIUU

6 cemecTp

1 Monynsuus. CiekTpanbHbIi
COCTaB.

Pone Mmonymnsauuu B cucreMax
nepeaaun uapopmanuu. Paznuune
aHaJIOroBOM U U(POBOH
mMonysiuu. TpeboBaHus K
CIIEKTPaM CHUTHAJIOB B
COBPEMEHHBIX

cucTteMax nepeaayd UH(HOpMaIHH.
TemtoBoii myMm. CriekTpanbHast
IIJIOTHOCTH

MOIIHOCTH curHana. CrnexkTpsl
cur"aioB ¢ AM, ®M, UM u OFDM
MoaysauuAMU. Tpu OKOJIeHUs
U(PPOBBIX CUCTEM CBS3U:
aHaJIOTOBbIC, THOPUIHBIE U
uQpoBbIE.

[IKP-22,
[IKP-23,
IIKC-1

Hroro

2 @opMuUpyHOUIUN U
corjlacoBaHHBIN GUIBTPHI. 1X
pOJIb.

CnekTpalibHasi IOTHOCTh
CIy4ailHOM MOCJIeA0BaTEIbHOCTH
UMITYJIECOB MPSMOYTOJIBLHOM
dbopmbl. CKOpOCTh criaza
MOIIHOCTH B 3aBUCIMOCTH OT
gacTtoTsl. Heo0XoaMmMocTh
CrIaKUBaHUS (POHTOB

UMITYJIbCOB. PUIBTP
"MpUNOTHIATOr0" KOCHUHYCA.
OcobenHocTH peanu3anuu GribTpa
B uppoBOM

BUJIE: BIMUSHNUE HA (OPMUPYEMBIii
CIIeKTp (haKTOpOB

JUCKPETHOCTH M OTPAaHUYEHHOCTH
110 BPEMEHU UMITYJIbCHOU
XapaKTePUCTHUKU; BIUsIHUE HUDPO-
aHAJIOrOBOTO MpeodpazoBaTes.
TermmoBoy MIyM Kak OrpaHUYUTENb
MPOU3BOJUTENEHOCTH CUCTEM
cBs3u. CorytacoBaHHbBIN (GUITBTP KaK
GuNbTp, TOCTABIAIOMINNA MAKCUMYM
OTHOIICHUIO CUTHAJI/IIIYM MPH
HAJIMYUU a1 TUTUBHOTO O€JI0r0
myma. Heo6xoaumMocTh
COTJIaCOBaHUs aMIUIUTYAHO-
YaCTOTHOU xapakTepucTuku (AUYX)
dbopmupyromero gmibrpa ¢ AUX
coryiacoBaHHOTr0. ®uiIbTp "KOpEeHb"
13 "MPUNOIHIATOr0" KOCHUHYCA.

IIKP-22,
IIKP-23,
IKC-1

Hroro
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3 YacTroTHast MaHUIYJISALUS C

Odopmienue oTueToB 1o

TIKP-22,

CocraBrieHHe TaOIUITBI-CIIOBAPS
kona Jlemneng-3uBa-Yomnua.

HENPEePBIBHON (ha3oii. 1ab0opaTOpHBIM paboTaM. [TIKP-23,
[KC-1
Hroro
4 DKOHOMHBIE (C)KUMAIOIINE) CobcTBeHHas nHpopManus. [IKP-22,
KOJBL. OHTpONHUs UCTOYHUKA. [IKP-23,
N36b1TOuHOCTE. B3auMHuas [IKC-1
uHpopmanus. [IpuHIMITEL
BEKTOPHOI'O KBAaHTOBaHUs
HCTOYHUKA.
Hroro
5 IlponyckHast crmtocoOHOCTh CxopocTs niepeaaun nHGpoOpMaIum. [TKP-22,
KaHaJIOB CBSI3H. [TpomyckHast cmtoCOOHOCTS. TTKP-23,
[Iponycknas [IKC-1
CIIOCOOHOCTH IBOMYHOTO
CUMMETPUYHOTO KaHajia CBSI3U.
[TpomyckHas cnocoOHOCTH KaHala
CO CTUPAHUSIMH.
Hroro
6 YacroTHas u sHepreTuueckas |CBs3b MEXAY "aHAJIOTOBBIM" U [IKP-22,
3P PEKTUBHOCTH CUCTEM "IUPPOBBIM" OTHOIICHUSIMH [IKP-23,
PaguoCBs3H. curHain-mym. HopmupoBanHas [KC-1
NPOIYCKHAs CIIOCOOHOCTH KaHaa.
Ckopoctb koaupoBaHusi. Teopema
[IlenHOHA, €€ WILTIOCTPALIUSL.
[Ipenen Illennona, npenen
JIBOMYHOT'O KaHaJla CBSA3H: JKECTKHE
pEILICHUS U MATKUE PELICHMUS.
Hroro
7 Konpl Xappmana u lllennona- |Iloctpoenue ko0Boro epesa Kojaa [IKP-22,
daHo. XagpmaHa 1o BepOATHOCTIM [IKP-23,
cuMBOJIOB. IlocTpoeHue kooBou [IKC-1
tabauisl koga [llennona-dano o
BEPOATHOCTSIM CUMBOJIOB.
[IpedurcHoe cBOMCTBO KOJIOB.
Pacuer cpengneit 1imMHbI KOJOBOTO
CJIOBa IOJIy4YEHHOro koja. Pacuer
U30BITOYHOCTH 10 U T1OCIIe
koaupoBaHus. [IpuHIMIBL
MHOT'OOYKBEHHOT'O KOJAMPOBAHUSI.
Hroro
8 Konrpl Jlemnensa-3uBa u CocraBiieHH€e TaOIUITBI-CTIOBAPS TIKP-22,
Jlemnena-3uBayomua. koza Jlemnens-3uBa. [focronHcTBa T1IKP-23,
U HEJIOCTATKHU Koaa Jlemmensa-3uBa. TIKC-1

Hroro
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9 KonupoBanue peun B cuctemax | MccnenqoBanue CUCTEMBI CBSI3H C [TIKP-22,
paluOCBSI3H. JIETIbTa-MOIYJISIIUEH, COCTOAILIECH U3 [TIKP-23,
reHepaTopa CUTHaJIO0B, MOLYJISTOPA, [IKC-1
JUHUM [Iepeiayul, 1EMOYJIATOPA U
ocrmutorpada-BoibTMETpA.
Hroro
10 ITpuHuummnel cunxpoHu3zanuu B |[IpopaboTka JeKIIHOHHOTO [IKP-22,
CHUCTEMAax PaJUOCBS3U. Marepuania. [IKP-23,
[IKC-1
Hroro
11 ITpuHIUIIBI pacuIupeHUs JlocTonHCTBa CUTHAJIOB C [TKP-22,
CIIEKTpa B CUCTEMAX PaAUOCBA3U. | pACIIUPEHHBIM CIIEKTPOM. [TKP-23,
IIceBnocnyuaiinbie TIKC-1
MOCIe0BATEIbHOCTH
(MnocnenoBatenbHOCTH). KOTBI
TI'onna.
Hroro
12 ABTOoMaTuueckas [IpopaboTka JIEKIHOHHOTO [IKP-22,
pEryIMpoBKa YCUIICHUS B Marepuania. [TIKP-23,
CHUCTEMaX PAJUOCBS3H. [IKC-1
Hroro
13 [IpuHUUIIBI MOYJISIIIUN IToaroroBka K MpakTUYECKUM T1IKP-22,
OFDM. 3aHATHUSAM, CEMHUHApaM, IpopadboTKa [IKP-23,
JIEKIIMOHHOI'0 Marepuasa. IIKC-1
Hroro
14 TTpuaunser MIMO. Knaccudukanus MIMO: [TKP-22,
SISO(knmaccuyeckuii BApuaHT), [TKP-23,
SIMO [IKC-1

(pa3necennsIit mpuem), MISO
(paznecennas nepeaada), SUMIMO
(0THOTIONBE30BATEIBCKOE
NPOCTPAHCTBEHHOE YIUIOTHEHUE),
MU-MIMO
(MHOTOTIOJIB30BATEHCKOE
POCTPAHCTBEHHOE

ymtotHeHue). CTpyKTYPHBIE CXEMBI
MIMO cornacHo K1accupuKaimm.

Hroro
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15 JIuuetiubie OJIOYHBIE KOOBL.

[Topoxnaromas marpuna. Kogosas
tabnuia. Konosoe paccrosinue.
Kpatnocts

00Hapy>XKeHUSI, UCTIPABJICHUS U
BOCCTAaHOBJICHHS CTEPTHIX
cuMBoJI0B. OrnpesiesieHne K010BOro
paccTosiHUA 10 KOJOBOM TabuIIe.
Cucremaruueckas popma
MOPOKIAFOLIEN MATPHULIBI.
[IpoBepounas matpuna. CuHIPOM.
Pa3znoxxeHne BEKTOPHOTO
IPOCTPAHCTBA HA CMEKHBIE KIIACCHI.
Onpenenenue KOJ0BOIO
pacCTOsHUSA 110 IIPOBEPOYHON
MaTpHIle

TIKP-22,
TIKP-23,
TIKC-1

Hroro

16 Luknuyeckre KOapbl.

DyHIaMEHTaIbHOE CBOWCTBO
LUKINYECKUX KOOB.
HynpnonuuoMm u ero
dakropuzanus. [Topoxnaromuit
IIOJIMHOM U €r0 €IUHCTBEHHOCTh
JUTs 3aJaHHOTO Koda. CBA3b
MIOPOKIAFOLIETO MOJIUHOMA U
MIOPOKIAOIIEN MATPHULIBL.
IIpoBepOUHBIi ITOJIUHOM, €r0 CBA3b
C IIPOBEPOYHOU MATPULIEH.
CucremMaTH4eCKUN HUKINYECKUI
koJ. CucreMaTnueckuil Koaep Ha
ocHoBe 1udpoBoro ¢puibTpa. Poms
OCTaTKa OT JICJICHUS ABYX
MOJIMHOMOB. JlekoupoBanue ¢
WCIIPABIICHUEM OILITUOKHU.
JexonupoBanue ¢
BOCCTaHOBJIEHUEM CTEPTHIX
CHMBOJIOB.

[IKP-22,
[IKP-23,
IIKC-1

Hroro
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17 Koasr Puna-Comomona.

Onementsl noiis ["anya GF(p”q),
rjae p - npocroe uucio (2, 3, 5, 7,
11...) kak q-MepHbIe BEKTOpa U3
P3HaYHBIX CUMBOJIOB. Oniepanuu
YMHOXKEHUS U CIIOKCHUSI.
[Toposkparomuii MOJIMHOM KOJIOB
Puna-Conomona. I'panuia
CuHrnroxa.

[IpoBepOUYHBII NOJMHOM KOAOB
Puna-Conomona. Crioco6
KOJMPOBAHUS Yepe3 JUCKPETHOE
npeoOpazoBanne Oypne (II1D).
Crioco6 oOpamieHust MaTpUIIbI
HII®D. [lekogupoBanue koaa Puna-
ConoMoHa ¢ ucnpaBiieHUEM
OIINOOK.

TIKP-22,
TIKP-23,
TIKC-1

Hroro 2

18 Konp! boysa-Hoynxypu-
XOKBUHIE€Ma.

CamocTosTenbHOE U3YUCHUE TEM
(BOIIPOCOB) TEOPETUYECKOM YACTH

Kypca

[IKP-22,
[IKP-23,
IIKC-1

Hroro -

19 Huzkomnotnoctaeie (LDPC)
KOJIBI.

CaMocTosITeTbHOE H3YYCHUE TEM

(BOTIPOCOB) TEOPETHIECKOM YacTh
Kypca, mpopaboTKa JEKIIMOHHOTO
MaTepuara.

IIKP-22,
IIKP-23,
IKC-1

Hroro -

20 CBepTOUYHBIEC KOJBI.

[Toposxknatomue nonuHoMbI. Cxema 2

KOJIUPYIOILETO YCTPOMCTBA.
Huarpamma

COCTOSIHMM Kozepa. Pa3pemieHHbie
KOJIOBBIE I10CJIEI0BATEIbHOCTH.
CB00O0HOE paccTosTHUE KOJa.
[ToporoBoe nekoaupoBaHue KoJa.
Pewerka xona. Anroputm
JeKOIUpoBaHus 1o ButepOu.

TIKP-22,
TIKP-23,
TIKC-1

Hroro 2

21 CurnajapHO-KOIOBEIE
KOHCTPYKIHUU.

CamocTosTenbHOE U3YUCHUE TEM
(BOIIPOCOB) TEOPETUYECKOM YaCTH

Kypca

[IKP-22,
[IKP-23,
IIKC-1

Hroro -

Hroro 3a cemectp

28

Hroro

28

5.3. llpakT4yeckue 3aHATUSA (CEMHUHAPHI)

HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEACHO B Tabmuie 5.3.

Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYCCKUX 3aHITHIA (CEMUHAPOB)

HasBanwus paznenos
(TeM) TUCIMIUTAHBI

HanmeHnoBaHue IMPAKTUYCCKUX 3aHATHHN

(cemHrHapoB)

TpyroemMKOCTb,
q

dopMupyemeie
KOMIIETEHIIUU

6 cemecTp
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1 Monynsuus.
CrexTpanbHbIi
COCTaB.

Pacuer cniekTpanbHOM INIOTHOCTU UMITYJIBCOB
TPEyroJabHOU (hOPMBI HA OCHOBE U3BECTHOMN
CHEKTPAJIbHOM MJIOTHOCTU UMITYJILCOB
npsIMOYTOJIbHOM popmel. Pacuer
KOPPEISIIUOHHBIX (PYHKIUH TSI HEKOTOPBIX
BUJIOB MOJYJISIUU: C IUHEHHBIM
npeoOpa3oBaHrneM OUTOB (CyMMa U pa3HOCTB),
¢ uepenoBanueM noispuoctu (AMI, UIIN), c
LUKINYECKUM NpeoOpa3oBaHUEM
(MLT-3).Pacuer cnekTpajibHbIX IUIOTHOCTEN
10 KOPPEJISALUOHHBIM (QYHKIUSAM.
[TocTpoenue

COOTBETCTBYIOIIUX T'PAPHUKOB, X aHAIH3.

TIKP-22,
TIKP-23, TIKC-1

Hroro

2 ®opMupyomun u
COTJIaCOBAaHHBIN
¢mbTphl. VX posib.

Borunicnenue npeaenbHbIX 3HaYCHUM
yacToTHOM XxapakTepuctuku (UX) ¢punbrpa
"IpUMOTHATOr0" KOCHHYCA AJIsi 0COOCHHBIX
yactoT. [Toctpoenue "ot pyku" rpadpukon
aMIuTy 1HoM UX U UMITyIbCHOM
xapakrepuctuku (UX) ¢punprpa. Pacuer Ha
KOMIIBIOTEPE C TOMOIIBIO JUCKPETHOTO
npeodpazoBanus Oypse ammutyaHoi UX
¢ubTpa no AucKkpeTHol u puHuTHOM UX
¢ubTpa. [loctpoeHue "ot pyku" oTKIMKa
¢dopmupyromero GuiabTpa (10 HUdpo-
aHaJIOrOBOTO NMpeoOpa3zoBaTesl) Ha 3a/laHHYIO
OUTOBYIO MOCIIEI0BATENBHOCT. PacueT
IIpeeIbHBIX 3HAUEHUH YaCTOTHOM
xapakrepuctuku (UX) punbrpa Tuna
"KopeHb" U3 "mPUNOJHATOrO" KOCUHYyca s
0COOEHHBIX YaCTOT C MOMOLIBIO MPOrPAMMBbI
KOMIIBIOTEPHOU

anreOpsl SymPy. [Toctpoenue "ot pykn"
rpauKoB aMIUIUTYIHOW UX ¥ UMITYJILCHOM
xapakrepuctuku (UX) ¢punprpa. Pacuer Ha
KOMIIBIOTEPE C TOMOIIBIO JUCKPETHOTO
npeodpazoBanus Oypbe ammutTyaHoi UX
¢ubTpa no AucKpeTHol u puHuTHOM UX
¢unbTpa. [loctpoenue "ot pykn" oTKINKa
COIJIACOBAHHOTO (hmiIbTpa (B IM(PPOBOM BHUIE)
HAa 3aJIaHHBIA BXOJHOM CUTHAI.

[IKP-22,
IIKP-23, I[IKC-1

Hroro

4 DKOHOMHEIE
(cxuMaronue)
KOJIBI.

Omnpenenenne coOCTBEHHON MHGOPMAITHH.
Omnpenenenne SHTPONUHN UCTOUYHHUKA.
Onpenenenne n30BITOYHOCTH UCTOUYHHUKA.
Omnpenenenne B3auMHON WH(DOpMAITUH.
N3yyeHnne npuHIMIIOB BEKTOPHOTO
KBaHTOBaHUS MCTOYHUKA.

ITKP-22,
ITIKP-23, IIKC-1

Hroro
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IIPOBEPOYHOTO MOJIMHOMA 110
nopoxaatouemy. Koguposanue
cucTeMaTHYecKuM kojioM. [IpoBepka
(byHIaMEHTaIbHOTO

CBOMCTBA LIMKINYECKOro koaa. Haxoxxnenue
YaCTHOTO M OCTAaTKa OT JAENCHUS IBYX
MIOJIMHOMOB: aIreOpanyecky U ¢ TOMOIIbIO
uudposoro ¢punbTpa. Koppekrop:
JIEKOTUPOBAHUE C UCIIPABICHUEM
OJTHOKPATHBIX OLIHOOK.

5 IlpomyckHas Brruucnenue nporyckHON CriocOOHOCTH [TIKP-22,
CITIOCOOHOCTh pa3IMYHBIX KaHAJIOB CBS3H. [TKP-23, TIKC-1
KAHAJIOB CBSI3U. Htoro
6 YacrotHas u ITocTpoeHue ¢ MOMOILBI KOMIIBIOTEPA [IKP-22,
JHEpreTuyYecKas rpaduKOB 3aBUCUMOCTHU IpeAeIbHON [IKP-23, I[IKC-1
3¢ (HEeKTUBHOCTh sHepreTHYeckoi 3gpekTuBHOCTH Koaa (nb)
CHCTEM PaJMOCBA3U. |OT CKOPOCTH KoaupoBaHus (ot 0 110
1) ans IBOMYHON MOIYJISIMU (KECTKHUE
pelIeHus ¥ MATKHE PELIeHUs) U IPU
OTCYTCTBUM MOAYJISLIUHN KaK TAKOBOM.
Nnmroctpanys ¢ moMoIIbpl0 KOMIIBIOTEPA
IIPEEIBHOrO YHEPIrETUYECKOIO BBIMTPBILIA OT
KOJUPOBAHUS.
Hroro
11 ITpunHIUne! I'enepanus nceBaocay4anHbIX ITKP-22,
pacipeHust rocienoBarenbHOCTEN (M- [TKP-23, ITKC-1
CIIEKTpa B CUCTEMAax |IMOCJIE0BATEILHOCTEN) C TOMOIIBIO
PaINOCBSI3H. nudposbix GuibTpoB.CBoMIcTBA M-
nocnenoBarensHocTed. Koasl ['onpa.
Hroro
15 JIuneiinrie CocraBjicHHE KOJIOBOH TaOJIHIILI. T1IKP-22,
0JIOYHBIE KOJIBI. OrnpenenieHne KoJI0BOTO PACCTOSIHUS 110 [IKP-23, TIKC-1
KO0BOM Tabmwuie. OnpeneneHne KpaTHOCTH
rapaHTUPOBAHHOTO OOHAPYKEHHUS,
WCIIPABJICHUSI U BOCCTAHOBJIEHUS CTEPTHIX
cuMBoJIOB. [IpuBenenue nopoxaaromei
MaTpHIIBI K cucTeMaTtndeckont popme. CBs3b
MOPO’KJIAOLIEN MAaTPUIIBI C IPOBEPOYHOM.
Cungpom. JlekoaupoBaHue ¢ UCIIpaBICHUEM
OJTHOKPATHBIX OMHUOOK. Pa3znoxenue
BEKTOPHOI'O IIPOCTPAHCTBA HA CMEKHBIE
KJIACCHI.
Hroro
16 Luknnueckue Omnpenenenne NOpoKIAIOLIEN MATPHULIBI IO [IKP-22,
KOJIBL. MOpOKIaroLeEMy NTosIMHOMY.OnpeieneHue IIKP-23, I[IKC-1

Hroro
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17 Konasr Puna-
CoJioMOHa.

Onepanuu ¢ 3nemeHTamMu HaJ nojem [anya
GF(p”q). Onpenenenune nopoxaaroIiero
nosimHoMma koja Puna-Conomona.
Ornpenenenne

IIPOBEPOYHOrO MOJIMHOMA Koja Puna-
Conomona. [IpuBenenre nopoxxaaronux u
IIPOBEPOYHBIX MATPHII, 3AITUCAHHBIX B
IUKIMYECKON (hopMe, K CUCTEMaTHIECKOM
dbopme. Komuposanne koqom Puna-Comomona
gepe3 MaTpHIly AUCKPETHOTO Mpeodpa3oBaHus
®ypse (AI1D). Boruncnenue odpaTHoOH
marpuisl JI1D. J[lekogupoBanue koaa Puna-
ConoMoHa ¢ ucnpaBIeHUEM OJHOKPATHON U
JBYKpPATHOHM OMIMOKH.

TIKP-22,
TIKP-23, TIKC-1

Hroro

Hroro 3a cemectp

14

Hroro

14

5.4. JlaGopaTopHble 3aHATHS

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBaHue 1a60paTOPHBIX padboT

Ha3zBanus pa3genos
(Tem) TUCUUTLTAHBI

HaumenoBanne 1a060paTopHBIX paboT

TpynoemMKocCTs,
q

dopMupyemble
KOMIIETCHIIUH

6 cemecTp

1 Monynsauus.
CrnexTpanbHbli
COCTaB.

N3ydeHue CrieKTpoB CUTHAIOB C JIMHEWHOU
Moaymsuuen. [lokaseiBaercs BausHUE
(hOpMBI UMITYJILCAHOCUTENS U (PYHKITHH
KOppessuy OUTOBON MOCTIET0BATEIHLHOCTH
Ha CTHEeKTp (OpMHUPYEMOro CUTHajIa

IIKP-22, [IKP-23,
ITIKC-1

HekorepenTHas teMoayisiiiisi OWHAPHOTO
YaCTOTHOI'O MaHUITYJIMPOBAHHOI'O CUTHAIA

TIKP-22, TIKP-23,
TIKC-1

Hroro

9 KonupoBanue
pedu B cucTeMax
pPaMOCBS3H.

HccnenoBanue CUCTEMBI CBSI3H C
JEIbTaMOIYJISILUEN, COCTOSIIEN U3
reHeparopa CUrHajaoB, MOAYJIATOPA, TUHUU
reperavn, 1eMOLYISATOpA U
ocuusuiorpadaBoIbTMETpA.

IIKP-22, [IKP-23,
ITIKC-1

Hroro

CornacoeaHa Ha noptane N2 63986

15




16 Luknuueckue N3yuenue nuknmueckux koaos (7, 4). 4 [IKP-22, [IKP-23,
KOJIBL. CucremaTueckoe KOAUPOBaHUE U ITKC-1
JIEKOIMPOBAHUE C UCIIPABICHUEM
OJIHOKPATHBIX OIINOOK. MosenupoBaHue
JBOMYHOTO CUMMETPUYHOI'0O KaHala ¢
He3aBHCUMbIMU outnOkamu. OLeHka
BEPOSTHOCTH OIIMOKH IOCIIE

JEKOIUPOBAHMUSI.
N3ydeHue cxeMbl CHCTEMaTUYECKOT0 KoJiepa 4 [TKP-22, TIKP-23,
nukimaeckoro koaa (15, 11) Ha ocHoBe [IKC-1

pekypcuBHOTO 1uppoBoro puibTpa.
W3ydenune MpUHIUTIOB JACTICHHUS IBYX
MOJTMHOMOB C TIOMOIIBIO TAKUX (PHIBTPOB.

HUrtoro 8
17 Koxasl Puna- Hccnenosanue xoaa Puna-ConoMona Haj 4 TIKP-22, IIKP-23,
ConomoHna. nosiem GF(p), rzie p - mpocToe 4ucio. [MKC-1
N3yuaercs BapuaHT KOJUPOBaHUSA S(X) =
a(x)*g(x), a TakKe IeKOIMPOBAHUE C
UCIPABJIEHUEM OLIMOOK 10 CUHIPOMY -
OCTaTKy OT JEJICHUS.
Hroro 4
20 CepTOUHBIE N3ydeHue cBEpTOUHBIX KOJOB CO CKOPOCTHIO 4 [IKP-22, I[IKP-23,
KOJBL. KoAMpoBaHus 1/2: KogupoBaHue, MOporoBoe ITKC-1
JNEKOIUPOBAHME U AEKOIUPOBAHUE IO
Burepou.
HWroro 4
Hroro 3a cemectp 24
Hroro 24

5.5. KypcoBasi padora

Copepxanue, TPyJIOEMKOCTh KOHTAKTHON ayAMTOPHOIN paboThl U GOpMUpPYyEMbIe KOMIIETEHIIUHU B
paMKax BBIIIOJHEHHUS KypCOBOU pabOThI PEACTaBICHbI B TabuIe 5.5.
Ta6ymmna 5.5 — CoaepkaHue KOHTAKTHOM ayJTUTOPHOMN pabOThI U €€ TPYI0EMKOCTh

. . dopMupyemsie
ConeprxaHre KOHTaKTHOM ay TMTOPHOI paboThI TpynoemkocTs, 4
KOMIIETEHIINH
6 cemecTp
Brinaua uHAMBUTyaIbHBIX BAPUAHTOB 3aJIaHMUIA, 4 IIKP-22, IIKP-23,
Pa3bICHEHHE X CMBICIIA U TPEOOBAaHUH K OTYETY. [IKC-1
MeTtoauka aHanu3a JUTepaTypsl U pa3paboTKu
YKpyInHEHHOU QyHKIIMoHanpHOU cxembl CITH.
Brinonuenue pacuetHoil yactu 3aganus. PaspaboTka 8 ITIKP-22, IIKP-23,
OKOHYaTeNnbHOH (yHKIMOHaNBHON cxembl CIIH, IIKC-1
HaIlMCaHHUE OTYETA.
[IpenBapurenbHas NpoBepKa, KOPPEKIMUS U 3alIUTa OTYETA 2 [TIKP-22, TTKP-23,
o0 KypcoBo# pabore. [IKC-1
Uroro 3a cemectp 14
Hroro 14

[IpumepHas TemaTHKa KypCOBBIX padoT:
1. MHorokananbHas U poBasi cCUCTeMa Tepenadyu nHhopMaIuu - BapuanT 1
2. MHorokaHnanbHas nuQpoBas cucTeMa rnepenadyu nHhopMaIuy - BApuaHT 2
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3. MHorokaHansHas nu(poBas cucTema nepeaadyu nHGOpMaIi - BApUaHT 3
4. MuorokaHabHas u¢poBas CUCTEMA Tiepeaadn nHopmaluuy - BapuanT 4
5. MHorokaHanpHas 1MdpoBas cuctema rnepeaayr HHGOpPMaIMK - BAPUAHT 5

5.6. CamocTosiTesibHas padoTa

Buasl caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMbIEe KOMIIETEHLIUU IPEICTABIICHBI B

tabmure 5.6.
Tabauia 5.6 — Buabpl caMoCTOSITeNbHOM pabOThI, TPYA0EMKOCTh M (pOpMHUpyEeMble KOMIETCHIIMH
Bunsr
HasBanus pasnenos (Tem) CAMOCTOSTEILHON Tpynoemkocts, | Dopmupyemble DopmMmbl
JTUCIUILTAHBI q KOMIIETEHIINH KOHTPOJIS
paboThI
6 cemecTp
1 Moaynsiuust. Cnektpanbiblii | Hanncanue otuera 2 [IKP-22, KypcoBas
COCTaB. 10 KYpCOBOM [TKP-23, pabora, Otuer
pabote [IKC-1 0 KypCOBOM
pabote
IToaroroBka x 1 TI1IKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23,
IIKC-1
ITogroroska k 1 [IKP-22, JlaGopatopHas
n1abopaToOpHOIt [1KP-23, pabota
paboTte, HarMcaHue IMKC-1
oTyeTa
Htoro 4
2 ®opmupyromuii 1 Hanucanue otuera 2 [TKP-22, KypcoBas
coriacoBaHHbIN GpunbTpel. IX |10 KypcoBoi [TKP-23, pabora, OTyer
pOJib. pabore [IKC-1 10 KypCOBOM
pabore
IloaroroBka k 1 I1IKP-22, TectupoBanue
TECTUPOBAHUIO ITIKP-23,
[IKC-1
Hroro 3
3 YactotHas manunyJsauus ¢ | Hanucanue otuera 2 [IKP-22, KypcoBas
HeINpepbIBHOU (pa3oil. 110 KypCcOBOM [TKP-23, pabora, OTyer
pabore [IKC-1 10 KypCOBOM
pabore
IloaroroBka k 1 I1IKP-22, TectupoBanue
TECTUPOBAHUIO [IKP-23,
[IKC-1
Hroro 3
4 DxoHoMHbIe (cxkumMarorue) |Hamucanue otuera 2 [TKP-22, KypcoBas
KO/IbI. 110 KypCcOBOM [TKP-23, pabora, OTyer
pabore [IKC-1 10 KypCOBOM
pabore
IloaroroBka k 1 I1IKP-22, TectupoBanue
TECTUPOBAHUIO ITIKP-23,
[IKC-1
Hroro 3
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OoT4cCTa

5 IlpomyckHasi ClIOCOOHOCTH Hanmcanue oryera [IKP-22, KypcoBas
KaHaJIOB CBSI3H. 110 KYpCOBOM [TIKP-23, pabora, Otuer
pabote [IKC-1 10 KYpCOBOM
pabore
TloaroroBka x I1IKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23,
[IKC-1
Hroro
6 YacrotHas u sHepretuueckas |Hamnucanue otuera [IKP-22, Kypcosas
3¢ (HEKTUBHOCTH CHCTEM 0 KypCcOBOM [TIKP-23, pabora, Otuer
pasnoCBs3HU. pabote [IKC-1 10 KYpCOBOM
pabore
IToaroroBka x T1IKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23,
[IKC-1
Hroro
7 Konpt Xaddmana u Hanucanue otuera [IKP-22, Kypcosas
[Ilennona-daxo. 10 KYpCOBOM [TIKP-23, pabora, Otuer
pabote [IKC-1 10 KYpCOBOM
pabote
TloaroroBka x T1IKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23,
[IKC-1
Hroro
8 Koap! Jlemniens-3uBa u Hanmcanue oryera [IKP-22, Kypcosas
Jlemniensi-3uBayanua. 110 KYpCOBOM [TIKP-23, pabora, Otuer
pabote [IKC-1 10 KYpCOBOM
pabore
TloaroroBka x I1IKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23,
[IKC-1
Hroro
9 KogupoBanue peuu B Hanmcanue oryera [IKP-22, KypcoBas
CHUCTEMaX PAJUOCBS3H. 10 KYpCOBOM [TIKP-23, pabora, Otuer
pabote [IKC-1 10 KYpCOBOM
pabore
TloaroroBka x I1IKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23,
[IKC-1
ITogroroska k IIKP-22, JlaGopatopHas
1a00paToOpHOIL ITIKP-23, pabota
pabote, HarMcaHue IIKC-1

Hroro
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10 ITpunuunel cuaxponusauuu |Hanucanue otuera [IKP-22, KypcoBas
B CUCTEMAX PAJUOCBSI3H. 110 KYpCOBOM [TIKP-23, pabora, Otuer
pabote [IKC-1 10 KYpCOBOM
pabore
[ToaroroBka k [TKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23,
[IKC-1
Hroro
11 [IpuHIUIBI pacuvpeHus Hanucanue otuera [TKP-22, KypcoBas
CIIEKTpa B CHCTEMAX 110 KYpCOBOM [TKP-23, pabora, Otuer
PaINOCBSI3H. pabore IKC-1 0 KypCOBOM
pabore
[ToaroroBka k [TKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23,
[IKC-1
Hroro
12 ABToMaTmdecKkas Hanucanue otuera [TKP-22, KypcoBas
pEryJIMpOBKa yCUJICHHUS B 10 KYpCOBOM [TKP-23, pabora, Otuer
CHUCTEMaX PAJUOCBS3H. pabore IKC-1 110 KYpCOBOU
pabote
[ToaroroBka k [TKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23,
[IKC-1
Hroro
13 [IpuHIUITBI MOTYJISIITTN Hanucanue otuera [TKP-22, KypcoBas
OFDM. 110 KYpCOBOM [TKP-23, pabora, Otuer
pabote IKC-1 0 KypCOBOM
pabore
[ToaroroBka k [TKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23,
[IKC-1
Hroro
14 [Mpunuunsr MIMO. Hanucanue otuera [TKP-22, KypcoBas
10 KYpCOBOM [TKP-23, pabora, Otuer
pabore IKC-1 0 KypCOBOM
pabore
[ToaroroBka k [TKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23,
[IKC-1
Hroro
15 Jluneitapie 6i1ounbie koapl. |Hamucanme otuera [TKP-22, KypcoBas
110 KypCOBOM [TKP-23, pabora, Otuer
pabote IKC-1 0 KypCOBOM
pabore
[ToaroroBka k [TKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23,
[IKC-1
Hroro
19




16 Lluknnaeckre KOIbI.

Hanwucanue otuera

TIKP-22,

KypcoBas
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110 KypCOBOM [IKP-23, pabora, Otuet
pabote [IKC-1 10 KYpCOBOM
pabote
TloaroroBka x I1IKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23,
ITKC-1
ITogroroska k IIKP-22, JlaGopatopHas
1a00paToOpHOIL IIKP-23, pabota
pabote, HarucaHue IIKC-1
oTyeTa
Hroro
17 Konwl Puga-ComomMmoHa. Hamnucanue otuera T1IKP-22, KypcoBas
10 KypCOBOH ITKP-23, pabora, Otuer
pabote ITKC-1 0 KypCcOBOH
pabote
IToaroroska k IIKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23,
IIKC-1
[ToaroroBka k [IKP-22, JlaboparopHas
nabopaTopHOI [TIKP-23, pabota
pabore, HaNKUCaHKE IKC-1
oTyeTa
Hroro
18 Konp! boysa-Hoynxypu- Hanucanue oryera IIKP-22, Kypcosas
XOKBUHIE€Ma. 10 KypCOBOM ITIKP-23, pabora, Otyer
pabote ITKC-1 0 KypCOBOH
pabote
IloaroroBka x T11IKP-22, TectupoBanue
TECTUPOBAHUIO [IKP-23,
[IKC-1
Hroro
19 HuskomnorHoctHble (LDPC) |Hanucanue otyera IIKP-22, Kypcosas
KOJBL. 110 KypCOBOM IIKP-23, pabora, Otyer
pabote ITKC-1 10 KypCOBOH
pabote
IToaroroBka k [TKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23,
[IKC-1
Hroro
20




20 CBepTOUYHBIE KOBI. Hanmcanue oryera 1 [IKP-22, KypcoBas
110 KYpCOBOM [TIKP-23, pabora, Otuer
pabote [IKC-1 10 KYpCOBOM

pabore

TloaroroBka x 1 I1IKP-22, TectupoBanue
TECTUPOBAHUIO [TKP-23,

[IKC-1
ITogroroska k 1 IIKP-22, JlaGopatopHas
1a00paToOpHOIL IIKP-23, pabota
pabote, HarucaHue IIKC-1
oTyeTa

Utoro 3

21 CurHanbHO-KOJIOBBIE Hanucanne otuera 1 [TKP-22, KypcoBas

KOHCTPYKIIHH. 10 KYpCOBOM [TKP-23, pabora, Otuer
pabore ITKC-1 0 KypCOBOH

pabore
IToaroroska k 1 IIKP-22, TectupoBanue
TECTUPOBAHUIO [IKP-23,
IIKC-1
Hroro 2
Hroro 3a cemectp 64

[Toaroroska u 36 DK3aMeH
claua ’K3aMeHa

Uroro 100

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

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHUH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIHH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunpl yueOHOI nesITeIbHOCTH
dopMmupyemsle
Jlek. | Ilpak. | Jla6. | Kypc. | Cam. DopMBI KOHTPOIIS
KOMIICTEHIIH
3aH. 3aH. pab. | pab. pao.
[TKP-22 + + + + + |Otuer no KypcoBoii padore, Kypcosas
paborta, JIabopaTopHas pabora,
TectupoBaHnue, Jk3aMeH
ITKP-23 + + + + + |Otuer no KypcoBoii pabore, Kypcosas
pabota, Jlaboparopuas pabora,
TectupoBanue, Jk3aMeH
IIKC-1 + + + + +  |Otuet no KypcoBoii padote, Kypcosas
pabora, JlabopaTopHas padora,
TectupoBanue, JK3aMeH

6. PeiiTunroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOJIS IPECTaBICHbI B Ta0muie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH
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. . | MakcumanbHbIi 0asmi
MaxkcumanbHbII MakcuManbHbIN
3a IEPUOJ MEXKIY Bcero 3a
@DOopMBI KOHTPOJIS 6amr Ha 1-y10 KT ¢ 0asu1 3a mepuos
2KT u Ha xoHen CEMECTP
Hauana cemectpa | mexnay 1KT u 2KT
cemecTpa
6 cemecTp
Jlaboparopnas pabota 0 10 10 20
TectupoBaHue 0 20 30 50
DK3aMeH 30
Hroro makcumym 3a 30 40 100
nepuos
Hapacratomum utorom 30 70 100

bannbHbIe OlleHKH TSt KypCOBOM paOOTHI MpecTaBlieHbl B Tabmuuie 6.1.1.
Tabnuia 6.1.1 — bannpHbIe OIIEHKH Il KYPCOBOM pabOThI

MakcumanbHbIi MaxkcumanbHblii | MakcuMmanbHbIN Oast
DOopMBI KOHTPOJIS 6ayn Ha 1-yr0 KT ¢ Oayt 3a mepuon | 3a nepuoa Mexay 2KT Beero 3a
Hayaja ceMecTpa Mexkay 1KT u 2KT | u Ha KOoHel ceMecTpa cemeetp
6 cemecTp
Otuer 1o KypcoBoi 0 30 70 100
pabote
Hrtoro makcumym 3a 30 70 100
nepuo
Hapacraromum ntorom 30 100 100
6.2. Ilepecuer 02/110B B OLICHKH 32 TEKYIIHH KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEJCTABICH B TadIuUIE 6.2.
Tabmuia 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
bannel Ha ATy TEKyIIero KOHTPOIS Onenka
>90% ot MakcuMasIbHOI cyMMBbI OaioB Ha gaty TK 5
Ot 70% no 89% ot makcuMabHOM cyMMBI 6aiioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcuMabHOI cymMMbl OamioB Ha naty TK 2

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[lepecuer cymMMBI 0a/UIOB B TPAIUIIMOHHYIO M MEXIYHAPOJAHYIO OLIEHKY MPEACTABIICH B TAOIUIIE
6.3.
Tabmmia 6.3 — Ilepecder cymMMbl 6AJIJIOB B TPATUIIMOHHYIO U MEXIYHAPOIHYIO OLICHKY

Hrorosas cymma 6asios,

Onenka YUMTBIBAET YCIEUIHO CIaHHBIN Onenka (ECTS)

9K3aMeH

5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTIM4HO)

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 (mocpenctBenHo)

2 (HEeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO)

Hwuxe 60 6ayuios

F (HeynoBieTBOpUTEIHHO)
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7.1. OcHoBHas1 JUTEpaTypa

1. l'ankun, BsuecnaB AnekcannpoBuu. Ludposas mobunbHas panuocBsasds [TekcT] : yueOHOE
nocobue ans By30B / B. A. 'ankuH. - 2-e uzn., nepepad. u goim. - M. : ['opsuast nunus - Tenekom, 2012. -
592 c. : un. - (Yuebnoe nocodbue. CrennanbHOCTh AJIS BHICIINX yueOHBIX 3aBefeHuit). - bubnuorp.: c.
580-581. - IIpenm. yka3z.: c. 582-585. - ISBN 978-5-9912-0185-8 : 774.40 p. (nanuuue B Oubnnorexe
TYCVYP - 40 3x3.).

2. Bonkos, JleB HukomaeBudu. CucteMbl nmudpoBOoi paauocBs3u. ba3oBbie MeTOIBl U
XapaKTepUCTHKU : YueOHoe nmocodue ans By30B / JI. H. Bonkos, M. C. Hemuposckuii, FO. C. [llunakos. -
M. : Dxotpenas, 2005. - 390[2] c. : un., Tabu., noptp. - (bubnuoreka MTC & GSM). - bubnuorp.: c.
388-390. - ISBN 5-88405-071-2 : 269.01 p. (nanuuue B 6udmuoreke TYCYP - 42 5k3.).

3. Teopus panguocsszu: YueoHoe nocodue / 0. I1. Axynunuues, A. C. bepurapar - 2015. 197 c.
[DnexTpoHHBI pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/5856.

7.2. lonoTHUTEIbHAS JTUTEPATypPa

1. Teopust snexTpudeckoit cBsi3u: YueoHoe nmocodue / 0. I1. Akynunauues, A. C. beparapar -
2015. 196 c. [DnextponHbIit pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/5858.

7.3. YueOHO-MeTOANYECKHE TTOCOOHS
7.3.1. O6s13aTeIbHBIC YUeOHO-METOAMYECKHEe M0Co0ust

1. COOpHUK KOMIIBIOTEPHBIX Ja00OPaTOPHBIX padOT MO cucTeMaM CBs3U: MeToauuecKue yKazaHus
K 1aboparopuabiM padoram / A. B. HoBukos - 2018. 151 c. [DnexTponHsIit pecypc]: — Pexxum noctyma:
https://edu.tusur.ru/publications/7149.

2. Jemonynsauus OMHApHBIX HUPPOBBIX cUTHANIOB. CTaTUCTHUECKH oaxox: Y4yeOHoe nocobue /
A. B. HoBukoB - 2016. 21 c¢. [DnexTpoHHBH pecypc]: — Pexum pgocrymna:
https://edu.tusur.ru/publications/6059.

3. Teopusi >nMeKTpUYECKOU CBsA3HM: Y4eOHO - METOIMYECKOE MOocoOue sl MPOBEACHUS
MPaKTUYECKUX 3aHATHI U caMocTosTeNnbHOU padoTel ctyaeHTos / 0. I1. Axynununues - 2012. 202 c.
[DnexTponHbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/1758.

4. MuorokaHajbHas ¢ poBas cucreMa nepeaadu nHpopMaun: Y 4eOHO-METOAMYECKOe Tocodue
IO BBITIOJTHEHHUIO KypCOBOI'O IPOEKTa pacueTHOr o 3aJaHusl, caMoCTosATeNIbHOM padoTsl / A. C. bepHrapar,
0. II. AxkynunuueB - 2016. 41 c. [DunexkTpoHHBIH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/6583.

7.3.2. Y4yeOHO-MeTOaAUYEeCKUE MOCOOU A JHII
€ OrpaHUYeHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI M1 HHBAJIHI0B

Y4eOHO-MeTOINYECKUE MAaTEPHAIIbI IJIs1 CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuXxCs
W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEJIOCTABISIOTCS B JopMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst Iun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-BUIaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe IPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U MH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

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

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
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8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayaUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAIOYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH 110 JICKITMOHHBIM pa3/iejaM JUCITUILUTHHBI.

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

JlaGopaTopusi 3alIMIICHHBIX CUCTEM CBSI3HM: ydyeOHas ayIUTOPHs ISl TIPOBEICHHS 3aHATHH
MPAKTUYECKOT0 THUIA, yuyeOHast ayAUTOpUs IJsl NPOBEACHUS 3aHATUM J1abopaTopHoro tuma; 634034,
Tomckas obnacts, r. Tomck, Bepmmnanna ynuna, a. 47, 432 ayn.

Onucanue nMeronerocs 000pya0BaHus:

- [Ipu6ops! uzmeputensubie (17 mr.);

- Maketsl nabopartopusle: "MccnenoBaHue CreKTPOB UMITYJIbCHBIX MOJYJIMPOBAHHbBIX CUTHAJIOB",
"UccnenoBanue npeoOpa3oBaHusl HENIPEPHIBHBIX BEJIMYUH B L(poBoii nBonuHbll kox", "HcciaenoBanue
MHOTOKAHAJbHOW CHCTEMBI Iepenadyn HWHGOpMAIMH C BPEMEHHBIM pa3jiejeHHeM KaHajaoB',
"UccnenoBanue CUCTEMBI CBSI3M ¢ nenbra-monyisnueit, "MccienoBanue OMOPTOTOHAIBHOTO Koma',
"UccnenoBanue cBeprounoro koaa", "Koj ¢ mpoBepkoii Ha Y4eTHOCTh U IUKJIMYECKUM KOoA'";

- Komnsrorep WS3;

- Komnetorep Celeron (4 mit.);

- TeneBu3zop ra3mMeHHbIN Pioneer ¢ quaroHanbro 3kpana S1;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecnieueHue:

- 7-Zip;

- AVAST Free Antivirus;

- Adobe Acrobat Reader;

- Far Manager;

- Free Pascal Lazarus (Bepcus 1.6);

- GIMP;

- Google Chrome;

- Microsoft Windows 7 Pro;

- Mozilla Firefox;

- OpenOffice;

- Opera;

- Opera Developer;

- PTC Mathcad 13, 14;

- Scilab;

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

JlaGopatopusi 3alUIIEHHBIX CHCTEM CBS3U: yueOHas ayIuTOpHUs sl MPOBEIACHUS 3aHATHUI
MPAKTUYECKOTO THUIA, YyueOHas ayAuTOpHs ISl MPOBEACHUS 3aHATUM NabopaTopHoro tuma; 634034,
Tomckas obnacts, r. Tomck, Bepmmnuna ynuna, 1. 47, 432 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [IpuGops! usmepurensubie (17 mr.);

- Maketsl nabopatopssie: "VccnenoBaHue CrieKTPOB UMIYJIbCHBIX MOAYJIHPOBAHHBIX CUTHAJIOB",
"HccnenoBanue nmpeoOpa3oBaHus HEMPEPHIBHBIX BEIUYMH B IU(PPOBOM ABOMYHBINA Ko, "McciaenoBanue
MHOTOKaHaJlbHOU CHCTEMBI TNepeaaud UHGOpPMAlLUU C BPEMEHHBIM pa3JieJIeHHEeM KaHaloB",
"UccnenoBanue cUCTEMBI CBSI3M ¢ nenbra-monyisuueit”, "MccnenoBanue OMOPTOTOHANBHOTO Kona',
"UccnegoBanue cBeprouHoro koaa", "Kopa ¢ mpoBepkoi Ha YeTHOCTh U IIUKJIMYECKUNA KOoa'";

- Komnerorep WS3;

- Kommerotep Celeron (4 mirt.);

- TeneBu3op mnasmMeHHbI Pioneer ¢ nuaroHanpio 3KpaHa S1;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.
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[IporpamMmmMHoe obecrieueHue:
- 7-Zip;

- AVAST Free Antivirus;

- Adobe Acrobat Reader;

- Far Manager;

- Free Pascal Lazarus (Bepcus 1.6);
- GIMP;

- Google Chrome;

- Microsoft Windows 7 Pro;
- Mozilla Firefox;

- OpenOffice;

- Opera;

- Opera Developer;

- PTC Mathcad 13, 14;

- Scilab;

8.4. MaTepuajibHO-TeXHHYECKOE H IPOrpaMMHoOe o0ecriedeHne 1 KypcoBoii padoThI

JlaGopaTopHs 3aIIMIICHHBIX CUCTEM CBSI3HM: yueOHas ayIUTOpHUs sl MPOBEACHHUS 3aHATHH
MPaKTUYECKOro THMa, yueOHas ayAuTOpHUs JUIsl IPOBEICHUs 3aHATHI labopaTtopHoro Tumna; 634034,
Tomckas obnacts, r. Tomck, Bepimnunna ynuua, 1. 47, 432 ayn.

Omnwucanue UMeEroNIerocss 000py0BaHUS:

- [IpuGops! uzmepurensusie (17 mr.);

- MakeTts! naboparopusie: "MccnenoBanue CrieKTpoB UMIYJIbCHBIX MOJYJIMPOBAHHBIX CUTHAJIOB",
"HccnenoBanue nmpeodbpa3zoBaHMs HEMIPEPHIBHBIX BETUYMH B LU(POBOI 1BOMUHEIHN ko', "MccnenoBanue
MHOTOKAHAJbHOW CHCTEMBI INepenayd HHGOpPMAIMM C BPEMEHHBIM pa3jejeHueM KaHajaoB',
"UccnenoBaHue CUCTEMBI CBSI3U ¢ JenbTa-moayisuueit”, "McenenqoBanue GMOpTOroHaabHOTO Koja'",
"UccnenoBanue ceeprouHoro kozaa", "Koa ¢ npoBepKkoil Ha Y4€THOCTh M LIUKJINYECKUN Kox'";

- Komnsrorep WS3;

- Kommerotep Celeron (4 mirt.);

- TeneBuzop ma3menHsiit Pioneer ¢ nuaronanbio 3kpaHa 51;

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- 7-Zip;

- AVAST Free Antivirus;

- Adobe Acrobat Reader;

- Far Manager;

- Free Pascal Lazarus (Bepcus 1.6);

- GIMP;

- Google Chrome;

- Microsoft Windows 7 Pro;

- Mozilla Firefox;

- OpenOffice;

- Opera;

- Opera Developer;

- PTC Mathcad 13, 14;

- Scilab;

8.5. MaTepI/IaJ'II)HO-TeXHI/I'-IeCKOC U IIporpaMmMHoOe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIOJIOKEHHBIE TI0 apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuna, a. 74, 207 aya.
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Omnwucanue UMEIOIIErocs 000PYI0BaHUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.6. MaTepuajJIbHO-TeXHHYECKOE o0ecrevyeHHe TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CIelHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(GOpMalnu B TOCTYIHBIX (popMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aloUUXCcs C HHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJECHHBIX O0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmbl koHTpOJs | OrnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 Monynsuus. Cnexkrtpansubiii | [TKP-22, Otuer no Kypcosoii | [IpumepHsbIii iepedeHb
COCTaB. [IKP-23, [IKC-1 |pabote TEMaTHUK KypCOBBIX padoT
JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
pabota
TectupoBanue [IpumMepHBIii TIEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
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2 ®opmMupyoImui U [IKP-22, Ortuer 1o kypcoBoii | [IpumepHbIii nepedeHb
cornacoBanubiid puitbTpel. Ux  [TIKP-23, IIKC-1 |pabote TEMaTHUK KypCOBBIX padoT
pOIb. TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB
3 YacTroTHast MaHUITYJISALUS C [IKP-22, Otuer no kypcosoii | [IpumepHbIii epedeHb
HETPEPBIBHOHN (a3oii. IIKP-23, [IKC-1 |pabote TEMaTHUK KypCOBBIX paboT
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
4 DKOHOMHBIE (C)KMMAIOITHUE) TIKP-22, Otuet no kypcoBoii | [I[puMepHbIil mepeueHb
KOJBI. [TIKP-23, I[IKC-1 |pabote TEMAaTHUK KypPCOBBIX pabOT
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
5 IIponyckHast criocoOHOCTh [TKP-22, Ortuer no KypcoBoi |[IpuMepHbIil nepedeHb
KaHAJIOB CBSI3U. [TIKP-23, I[IKC-1 |pabote TEMAaTHUK KypPCOBBIX pabOT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIIMOHHBIX
BOIIPOCOB
6 YacroTHas u sHeprerudeckas |I1KP-22, Ortuer no KypcoBoi |[IpuMepHbIil TepedeHb
3¢ (PEKTUBHOCTH CUCTEM [TKP-23, T[IKC-1 |pabote TEMAaTHUK KypPCOBBIX pabOT
paanoCBs3H. TectupoBanue [IpumepHsIil nEpeUYEHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
7 Konpr Xadhdmana u [TKP-22, Ortuer no KypcoBoii |[IpruMepHbIil nepedeHb
[Ilennona-®axo. [TKP-23, I[IKC-1 |pabote TEMAaTHK KypPCOBBIX pabOT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOIIPOCOB
8 Konapl Jlemnensa-3uBa u [IKP-22, Otuet no kypcoBoii | [IpuMepHbIil nepeueHb
Jlemnens-3uBayamnya. [TIKP-23, I[IKC-1 |pabote TEMaTHK KypPCOBBIX paboT

TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuyenp sK3aMEHaMOHHBIX

BOITPOCOB
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9 KogupoBanue peuu B [IKP-22, Ortuer 1o kypcoBoii | [IpumepHbIii nepedeHb
CHUCTEMaX PaJHOCBS3H. [TIKP-23, I[IKC-1 |pabote TEMaTUK KyPCOBBIX paboT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
10 ITpunnune! cuaxponusanuu | I[TKP-22, Ortuer no KypcoBoii |[IpuMepHbIil mepedeHb
B CUCTEMAaX PaJuOCBSI3HU. [TKP-23, I[IKC-1 |pabote TEMAaTHUK KypPCOBBIX pabOT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMEeHALIMOHHBIX
BOIIPOCOB
11 [IpuHuumne! pacumpeHus [IKP-22, Otuer no kypcoBoii | [IpuMepHbIil nepeueHb
CIIEKTpa B CUCTEMaxX [TKP-23, I[IKC-1 |pabote TEMaTHK KypCOBBIX paboT
PanOCBA3U. TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
12 ABTOomMaTnueckas [IKP-22, Otuer no kKypcosoii | [IpumepHsbIil iepedeHb
peryiaupoBKa yCUICHHS B ITKP-23, [IKC-1 |pabote TEMaTHUK KypCOBBIX padoT
CHCTEMAX PalHOCBA3H. TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Iepeuenp 3K3aMEHAMOHHBIX
BOITPOCOB
13 IIpuHLIKIIBI MOAYIISLIMH [IKP-22, Otuer no Kypcosoii | [IpumepHsbIii iepedeHb
OFDM. [IKP-23, [IKC-1 |pabote TEMaTHUK KypCOBBIX padoT
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens 3K3aMEHAMOHHBIX
BOITPOCOB
14 [punuunsr MIMO. [IKP-22, Otuet no kypcoBoii | [IpuMepHbIil nepeueHb
[MKP-23, [IKC-1 |paboTe TEMaTUK KypPCOBBIX paboT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
15 Jluneiinsie Onounbie koapl.  |[TKP-22, Otuet no kypcoBoii | [IpuMepHbIil nepeueHb
[MKP-23, [IKC-1 |paboTe TEMaTUK KyPCOBBIX paboT

TectupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb PK3aMEHALIMOHHBIX

BOITPOCOB
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16 Hukinueckue Koabl. [TIKP-22, Otuet no kypcoBoii | [IpuMepHbIil mepeueHb
[TIKP-23, I[IKC-1 |pabote TEMaTUK KyPCOBBIX paboT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
17 Koasl Puga-ConomoHna. [TKP-22, Ortuer no KypcoBoii |[IpuMepHbIil mepedeHb
[TKP-23, I[IKC-1 |pabote TEMAaTHUK KypPCOBBIX pabOT
JlaGopatopHas Tembl 1abopaToOpHBIX paboT
pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [TepeueHp 3K3aMeHAIMOHHBIX
BOIPOCOB
18 Koap! boysa-Hoynxypu- [IKP-22, Otuer 1o kypcoBoii | [IpumepHsbIil iepedeHb
XOKBUHTEMA. [MKP-23, [IKC-1 |paboTe TEMaTUK KyPCOBBIX paboT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DKk3aMeH [Tepeuenp sK3aMEeHALIMOHHBIX
BOIIPOCOB
19 HuzkomnorHoctheie (LDPC) |ITKP-22, Otuer 1o kypcoBoii | [IpumepHbIii epedeHb
KOJIBI. [MKP-23, [IKC-1 |paboTe TEMaTUK KyPCOBBIX paboT
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOIIPOCOB
20 CBepTOUYHBIE KOBI. [IKP-22, Otuer no kypcoBoii | [IpumepHbIii nepedeHb
[TIKP-23, I[IKC-1 |pabote TEMaTUK KyPCOBBIX paboT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
21 CurHanbHO-KOJIOBbIE [TKP-22, Ortuer no KypcoBoii |[IpruMepHbIil nepedyeHb
KOHCTPYKIIUH. [TKP-23, I[IKC-1 |pabote TEMAaTHUK KypPCOBBIX pabOT

TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Iepeuyenp sK3aMeHaMOHHBIX

BOITPOCOB

[lkana oneHku cHOPMUPOBAHHOCTU OTIEIbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHHUS IO
TUCIUIUIMHE TpUBeNeHa B Tadmuie 9.2.
Tabnuua 9.2 — Illkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

NUCHUIIIINHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

CornacoBanHblil GHIBTp oOecreunBacT: - MUHUMAIBLHO KOPOTKHUM MO BPEMEHU OTKJIMK Ha
CBOEM BBIX0JI€ - MaKkcUMallbHOE OTHOILIEHHE CUTHAJI-IIIYM Ha CBOEM BBIXOJI€ B OIPEIeNICHHBII
MOMEHT BpPEMEHHU, NMPU YCIOBUH, YTO MIyM — Oenblid - CHATHE 3aKOHAa MOAYJISLUU
(memomynsnuio) - MakcCuMyM IIEHHOHOBCKOW MH(OPMAIIMK Ha CBOEM BBIXOJIC

. ®opmupyromuit GpunsTp obdecrneunBaeT: - DopMUpOBaHUE KBAIPATYPHBIX CUTHAJIOB C 3aIaHHOU

dbopMOi CIIeKTpaIbHOU MIIOTHOCTU - DOpMHUpPOBAHUE Y3KOIOJIOCHOTO CUTHAJIA HA HEKOTOPOM
Hecyuiel yactore - @opMupoBaHUE OPTOTOHANBHBIX 10 BPEMEHH KBaJpaTypHBIX CUTHAJIOB -
®opMHUpOBaHUE TAKTOBBIX UMITYJIHCOB JJIi CHMBOJIBHON CUHXPOHU3ALIUN

CornacoBaHHbIi QUALTP sIBAsAETCS: - JIMHEHHBIM PUIBTPOM C MTOCTOSHHBIMU MapaMeTpaMu -
HenuneliHpIM QHUIABTPOM C MOCTOSHHBIMH TNapamMeTpaMu - JIMHEWHBIM (QUIBTPOM C
NEePEeMEHHBIMH MapameTpaMu - HennHelHbIM (QUIBTPOM C MEpPEeMEHHBIMHU MapaMeTpaMu
dopmupyromuiit GuUabTp sABIsSETCH: - JINHEHHBIM PUIABTPOM C TMTOCTOSTHHBIMHU MapamMeTpaMH -
HenuneliHpIM QHUIABTPOM C MOCTOSHHBIMH TNapamMeTpaMu - JIMHEWHBIM (UIBTPOM C
NEePEeMEHHBIMH MapameTpaMu - HennHelHbIM (QUIBTPOM C MEpPEeMEHHBIMHU MapaMeTpaMu

. [TapameTtp Roll-off factor hopmupyromiero gpuibrpa THMa "MPUNOTHATHIN" KOCUHYC TTO3BOJISET:

- I3MeHuTh ypoBEeHb MEXKCUMBOJIBHON MHTEP(PEPEHILIMN HAa CBOEM BbIX0J€ - I3MEHUTH MIHUPUHY
crnekTpa GopmupyemMoro curtaia - 3MeHUTh CKOpPOCThH CIajia MOIHOCTH BHE OCHOBHOM
10JI0Chl POPMUPYEMOTO CUTHANA - MI3MEHUTh aMITuTy 1y (opMHpyeMOro CurHaina

. MexcumBonbHas uHTepdepenunss — 31o: - Korga Bpems npuxojaa UMIYJIbca SBISETCS

ClIy4ailHOW BEJIMYMHOW C HEHyJeBOW aucnepcuei - Korma uMnysnbc BIUSET HAa COCEIHUE
MMITYJIbChI, HAKJAAbIBAsICh HA HUX CBOMMHM "XBocTamu'" - Korjga QauTelbHOCTh UMIYJIbCA
SBIISICTCS CIy4alHOW BEIMYMHOW C HEHYyJIeBOW mucmnepcueit - I[lpomecc dopmupoBanms
TPYIIOBOIO CUTHAJIA B CUCTEMAaX C KOJOBBIM pa3zielieHUEM KaHAJIOB

. MexcumBonbpHas uHTepdepenus spuasercs: - Bpeanoit - [lone3noi - 3aBucut ot crnocoba

dbopmupoBanus curnana - HeiitpanbHoi

. CormacoBanHbI#l GUIBTP, OBIBAET, 3aMEHAIOT: - OUIBTPOM HIDKHHX 4acTOT - Koppensaropowm -

KoppensitopoMm ¢ GpunbTpoM HUKHUX 4acTOT - OUIBTPOM BEPXHUX YaCTOT

. Koppenstop — 3T0 yCcTpOMCTBO, KOTOPOE BBIUMCIAET: - IHTErpan mo BpeMEHH OT BXOJAHOIO

curHana - IlpousBegeHue omopHOTO CUTHaja M BXOJAHOro - MHTerpan mo BpeMeHH OT
MIPOM3BEICHNUS OTIOPHOTO CUTHAJA U BXOHOTO - CBEpTKY OMOPHOI0 CUTHaja ¢ BXOIHBIM
KorepeHTHBIN TipueM 00s3aTeNbHO BKIIOYAET B ce0s: - AMIUIMTYIHBIN neTekTop - Cxemy
BbIJIeJICHUs cuTHana "muinoT-ToH" - KoHTyp ¢a30Boil aBTOMOACTPONKHU 4acTOThl - [Iporecc
(dbopMUpOBaHUS OMOPHOTO KOJeOaHUsl C TOYHOCTHIO 710 (ha3bl AJis MOCIEAYIOLETro CHATHS 3aKOHa
MOIYJISILIUH
HexorepeTHplii mpuem o0si3aTeabHO BKIOYaeT B ceds: - [Ipomecc hopMupoBaHusi OMIOPHOTO
KOJIeOaHUs C TOYHOCTBIO 10 YACTOTHI JJIsl MOCJIEYIOUIETO CHATHS 3aKOHA MOIYJISIIUH - Cxemy
BbIJIeTIeHNs cuTHata "muinoT-ToH" - KonTyp (ha3oBoii aBTOMOACTPONHKH Y4acTOTHI - YacTOTHBIN
JETEKTOP
[Ternsa Kocraca npenna3naueHa mjsi: - ABTOMaTHUECKO#M MOACTPOUKH YaCTOTHI (hOPMUPYEMOTO
omopHoro kojnebanus - CHsaTus nuddepeHIHaTbHOTO KOIUPOBAHUS CUMBOJOB -
ABTOMaTHYECKON MOJCTPONKU YaCTOTHI (HOPMHUPYEMOTO OTIOPHOTO KOJIEOAHHS ¢ TOYHOCTHIO J10
¢da3bl - YABOCHHS 9acTOTHl OPMUPYEMOTO KOJICOaHUS
Monynsmus QPSK no3BosisieT niepenats: - 1.5 6uta Ha cuMBOJI - 4 OuTa Ha CUMBOJ - 1 OUT Ha
CHMBOJI - 2 OWTa Ha CUMBOJI

Mopynsauuss GMSK no3Bossier nepenats: - 1.5 Outa Ha cuMBOI - 4 OuTa Ha CUMBOJI - | OUT Ha
CHMBOJI - 2 OWTa Ha CUMBOJI

Monymsius QAM-16 no3BosisieT nepeaaTs: - 1.5 6uta Ha CUMBOJ - 4 OuTa Ha CUMBOJ - 1 OUT
Ha CUMBOJI - 2 OMTa HA CUMBOJI
Bbonee TpebGoBaTenbHa K OTHOIIEHUIO cUTHANI-yM Moayssinus: - GMSK - QPSK - QAM-16 -
BPSK
Bbonee TpeboBarenbHa K TMHEHHOCTH BBIXOHOTO YCHIIMTEIS MOITHOCTH Moayssinus: - QAM-16
- OQPSK - GMSK - QPSK-pi/4
Ycunurenn MOITHOCTH I10 CTEISHHW TUHEHHOCTH JeisaTcs Ha kimacceel: - A,B,C - A,.B,C; D,E,F - 1,
ILIOI-0,1,2

MouiHOCTh TEMI0BOrO IIyMa Ha BXOJ€ MaJOIIYMSINEro YCHUJIMTENs MpUEeMHHUKA MPAMO
nponopiuoHanbHa: - Koagdunuenty myma manomymsiero ycunurens - [lomoce vactor
NpUHUMaeMoro paauocurHaina - Hecymeil yactoTre mpuHHMaeMmMoro paauocHrHaia -
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CymiecTtByeT cama mo cebe W HU OT Yero He 3aBHCHUT
Kosdpduunent mryma Mamonrymsmero ycuiauTenas 3To: - OTHOLIEHHE CUTHAJI-ITYM Ha BXOJI€
YCUJIUTENS, AeJICHHOE Ha OTHOIIEHUE CUTHAJI-IIYM Ha €r0 BhIXOJE - YPOBEHb COOCTBEHHOTO
myma ycunutens, B dBm - Bennunna kT, rne T — Temnepartypa okpyxarotieid cpeasl, k —
noctosiHHas bonbivana - Paznuia koaddummentoB ycunenus yeunutens (B dB), n3amMepeHHbIX
JUISL IBYX OTIOPHBIX TEMIIEpaTyp

Konpr N'onpga nmpumedarenbHbl: - UneanbHON aBTOKOppEISIIMOHHON QyHKIMeH - Tpex3HauyHo#
dbyHKIIMEH B3anMHOM Koppesiiuu - CBoel OPTOTOHAIBHOCTBIO - TeM, 9TO UX U300pesl MUCTED
T'onn
M-nocnea0BaTenbHOCTH MpUMEYaTeNbHbl: - MaKCUMalIbHBIM MEPHO0M - XOPOIIUMHU B3aUMHO
KOPPEIAILMOHHBIMU CBOMCTBaMU - CBOEH OPTOTOHATBHOCTHIO - PABEHCTBOM KOJIMYECTBA HYJIEH
U eIMHUIL
Konpl Yonma npumedaTenbHsbl: - MaeanbHOW aBTOKOppEsSIIMOHHON GyHKIMeH - Hannunem
nociemoBareabHocTH Tuna "MeaHap" - CBoeil abCOMIOTHOW He3aBUCUMOCThIO - CBoei
OpPTOTOHAJILHOCTHIO
Jns cucteM paauoCBsA3U C PaCIIMPEHHBIM CHEKTPOM XapaktepHa: - Jlydmas 3amura oT
HEeNpeJHaMEPEHHBIX MMOMEX U MHOTOJY4YeBOI'0 paclnpoCTpaHeHusi curuaia - bonee Bbicokas
OuTOBasg CKOPOCTh Iepenaud uHpopMauuu - boibias MIOTHOCTh MOIIHOCTH H3Jy4aeMOro
CUTHaja - 3aMEeTHOCTb B paanospupe

Cuctemsbl ¢ KOJIOBBIM pa3iejeHuEM KaHaJoOB: - BeITeCHWIN Apyrue TEXHOJIOTUU pa3JeieHus
KaHaJIOB BBUJY CBOEH HCKIIOYUTEIbHOCTH - [IpUMEHAIOTCS ONHOBPEMEHHO C APYTUMU
TEXHOJIOTUSIMU pa3fiesieHus KaHaJIoB - [IpakTHuecky He MPUMEHSIOTCS BBUAY CBOEH CIONKHOCTU
- Otnanm "ko3bIpHYyI0 MacTh' TexHonoruu OFDM
Koaddunuent pacmmpenus cuekrpa B coBpeMeHHbIX (4G) cuctemax paJuoCBsI3U BapbUPYETCs
B mpenenax: - (4-512) - (256-1024) - (4-64) - (32-128)
Koaddumument pacmmpenus cnekrpa paBeH 256. OTHOIIEHHE CUTHAI-IITYM TOCJe cxaTus (1o
BPEMEHHU) CUTHAJa C pacIIMPEHHBIM CIeKTpoM yBenuuutcs Ha: - 110 dB - 48 dB - 24 dB - 55
dB
[TomexoycTOWYMBOE KOAUPOBAHMUE OCHOBAHO Ha: - JlyOnupoBaHWU CHMBOJIOB - BBeneHuu
M30BITOYHOCTH MO ONpeneieHHBIM mpaBuigamM - CkpeMOIUpOBAaHUU COOOIICHUM
NCEBJOCTYYallHIMU KOJAaMU - BBeaeHMH M30BITOYHOCTH MO CIy4YalHBIM IpaBHIIaM
KonupoBanue uctounrnka ocHOBaHO Ha: - CKpeMOIMpOBaHUU COOOIIEHUN TICEBIOCTYYaiHBIMU
kogamu - Metonax mudpoBanus - CymecTBOBaHUU U30BITOUHOCTH, MEpa KOTOPOI MOXKET ObIThH
BBIpa)KCHA MIEHHOHOBCKOW SHTpOIHEH - HepaBHOBEPOSITHOCTH CUMBOJIOB COOOIICHUS
Jluneiinbie OJ0YHBIE KOJABI MPUMEYATENbHBI TEM, YTO MOJHOCTHIO omnpesenstorces: - Habopom
MOPOXKIAIOMIMX MOJUHOMOB - [lopoxnaronium noauHomMoMm - [lopoxkparomeid MaTpulen -
Konosoii Tadnuuei
OHTpoONuUs HEKOTOPOro MCTOYHMKA HMH(pOpMaluu omnpexaensiercs kak: - CpegHee 3HaAUEHUE
cobctBeHHON MHpopmanuu - MakcumanibHOE 3Ha4YeHHWE COOCTBEHHOW WHoOpMamuum -
MunuManpHOE 3HaUYeHHUEe coOCTBeHHOU MH(popmanuu - MennaHHOEe 3HAYEHHE COOCTBEHHOM
uHbopmaruu
[TomexoycToWuMBBIE KOABI OBIBAIOT: - BIIOYHBIMH W MOTOKOBBIMU - PeryiaspHeIMU U
HeperyIsspHbIMU - OTHOPOJAHBIMU U HEOJAHOPOAHBIMU - CTATUYECKUMU U TUHAMUYECKUMU
Nuadopmanus mo K. llenHony BwIpakaetrcsa kak: - Jlorapudm oOpaTHOW BEPOSATHOCTH -
Bennunna oOpaTtHoil BeposaTHocTu - Jlorapudm BepostHocTu - Jlorapubm momyns
BEPOATHOCTH
CBepTouHBIE KOJBl IMpPUMEUATENbHBl T€M, YTO MOJHOCThIO ompenensaiorca: - Habopom
NopoXJAaIUX MoJUHOMOB - KomoBoi Tabnumeir - [lopoxmaromeid mMaTpuiei -
[TopoxxaaromyuM MOJIMHOMOM
CTpoKH MOPOXKAAIOIIEH MaTPUIILI TUHEHHOTO OJIOYHOTO KOJa OJKHBI ObITh: - HeHyneBbIMH -
Pa3upiMu - JInHelHO-HE3aBUCUMBIMH - JIMHENHO-3aBUCHUMBIMHA

Yucao cTpoK MPOBEPOYHOW MATPHUIBI JUHEHHOTO OJOYHOTO KOJa OMmpeneiseTcs: -
KonuuectBoM npoBepovHbIX CUMBOJIOB - KonnuecTBOM HH(POPMAIIMOHHBIX CUMBOJIOB - 3aBUCUT
OT JIOTIOJIHUTEJIBHBIX YCIOBUM - KOIOBBIM paccTosiHuEM KOJ1a

CaoiicTBO mpedukca HEKOTOporo koaa (Hanpumep, koaoB Xaddhmana unu [llerHona-dano)
3aKJIIo4aeTcs B TOM, 4TO: - Hu o/lHa mpucTaBka HEKOTOPOTO KOJIOBOTO CIIOBA HE SIBJISIETCS
KOJIOBBIM CJIOBOM - Bce mpucTaBKu SBISIIOTCS KOJOBBIMH clioBaMH - KoJoBbIE ClTIOBa UMEIOT
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OJIMHAKOBYIO ANIMHY - KO/OBbIE CTI0Ba UMEIOT pa3HyIo JJIUHY

Kon Jlemnens-3uBa (Lempel-Ziv) sBasercs: - CioBapHBIM KOJOM - J[peBOBUIHBIM KOJOM
nonobHo xkony Xadhdmana - Kogom ¢ xem-rabaurneit (hash table) - Kogom ¢ nuneitHpIM
peJICKa3aHueM

Konpl Puga-ConoMoHa nmpuMedaTeabHbl TEM, 4TO OHU: - JlalOT MakCMMajabHO BO3MOMXKHOE
KOJOBO€ PACCTOSIHHE U SIBJISIOTCS HEJBOUYHBIMU - SIBIAAIOTCA HEIBOUYHBIMHU - HMMeroT
MOPOXKAAOIIKUN MOJUHOM, KOTOPBIM HE PACKIAAbIBACTCS HA MHOXKHUTENU - MIMEIOT KOJ0BOE
paccTosiHue, paBHOE KOJMYECTBY IPOBEPOYHBIX CUMBOJIOB

Ctonbupbl NpoOBEpPOYHONH MATPHUIIBI JUHEHHOTO OJIOYHOTO KOJa (PAKTUUECKHU SBIAIOTCS: -
3anpenieHHbIMU KOJOBBIMU CJIOBaMU - Pa3zpenieHHbIMI KOJIOBBIMU clioBaMu - CUHAPOMaMH ISt
OJIHOKPaTHBIX OIHUOOK - BekTopamu 0JHOKpaTHBIX OLIHOOK

KonoBoe paccrosiHue TUHEHHOTO OJIOYHOrO KOJa MOXKHO ONpPEAEIUTh MO MPOBEPOUYHOU
MaTpule kKojaa kak: - KonmyecTBo HEHyJIEBBIX CTOJIOIOB - MakcuMalbHOE KOJIUYECTBO
JMHEMHO-HE3aBUCUMBIX CTOJOIIOB MATPHUIbl MUHYC €AMHHULA - MaKkcuMaabHOE KOJIUYECTBO
JUHENHO-HEe3aBUCUMBIX CTOJIOIIOB MaTpulbl - MakcuMalbHOE KOJHUYECTBO JUHEWHO-
HE3aBHCHUMBIX CTOJIOLIOB MaTpHULbI IUIIOC €IMHUIA

Benmnunna B3anmuoi nHpopmaruu mo K. [llenHony onpenensercs kak jorapudmM OTHOIICHHS
BeposiTHOCTeM: - P(x/y) / P(X) - P(x) / P(x/y) - P(x/y) / P(X,y) - P(x,y) / P(X)

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

WNudopmanus. Kanan ces3u. Jlunus cs3u.

JuckpeTHbIe U TU(PPOBBIE CUTHAJIBI, UX CTATUCTHYECKOE ONMCAHHE.

Kon, andaBut koga, ocHOBaHHE Ko/a. JIUCKpETHBIN CUrHAJ, KaK KOJ0Bast KOMOWHAIHSL.
CraTucTHYECKOE ONMCAHUE HETIPEPHIBHBIX (AHAIOTOBBIX) CUTHAJIOB.

ANAUTUBHBIE U MYJbTUIUIMKAaTUBHBIE MoMexu. Hopmanpubiii Oenwiit mym. Kanan c
MHOTOJIy4€BbIM paclpocTpaHeHHeM curHaia. OaykTyanuu aMIidTyl U ¢a3 CUTHAJIOB.
Pasnecennsbiii mpuem. CrocoObl pa3HECEHHOTO TpHUeMa.

MeToz1bl aHaTUTUYECKOTO U FEOMETPUUYECKOIO MPEACTABICHUS CUTHAIOB U nomeX. CkanspHoe
NpOU3BEAEHUE. DHEPrUU CUTHAJIOB M PACCTOSIHUE MEXAY HUMHU, HE3aBUCHUMOCTb U
OpPTOTrOHAJILHOCTh CUTHAJIOB.

[TpeoOpaszoBanus curnanos uugposoit CIIN. Moxens cuctemsl nepegadn HHGOpMaIUH.

. Jluckperusanus BO BpeMEHU HEIIPEPBIBHOIO CUTHANIA. BOCCTaHOBIIEHHE HENPEPBIBHOTO CUTHAJIA

u3 uckpeTHoro. lllym quckpeTH3auy u crocoObl ero yMEHbIICHHUS .
Monynsuust UMIyJIbCHOM Hecylieil HenpepblBHbIM curHaiom. AUM, 1M, BUM. Crpyktypa
CIIEKTPOB.

AIIIl u IIAII. OcHOBHBIE XapaKTEpPUCTHKHU, IIyM KBAaHTOBAHMS, KOMIIAHIAUPOBAHUE.
NmnynscHo-ko0Bas moayisiiust (MKM), ocHoBHO# nndpoBoii curHal.
KonuyecTtBo nHpOpManuu, eIuHUIB U3MepeHus, cBoiicTBa. CoOcTBeHHas MH(poOpMaLus,
SHTPOIUS, U30BITOUHOCTb.

DHTpPONHS MOCIEJOBATEILHOCTH CHUMBOJIOB. Y CJIOBHAs 3HTPOMNMS, yAeJIbHAas SHTPONUS,
U30BITOYHOCTD U IPUYHHBI €€ TIOSBICHHUS.
Cpenusist B3auMHasi uHpopmaius. CKOpoCcTh CO3/1aHus1, CKOPOCTh MEpeadn U CKOPOCTh MOTEPH
uHpopmanuu. TexHnueckas CKOpoCTh Nepeaadn nH(POPMAIIHH.
[IponyckHast crocoOHOCTh JUCKPETHOTO KaHaja CBA3HM, ompenaeieHue. IIpomycknas
CIOCOOHOCTH IBOMYHOT'O CUMMETPUYHOTO KaHala. 3aBUCUMOCTh MPOIYCKHOM CIIOCOOHOCTH OT
BEPOSTHOCTH OUTOBOM OLITHOKHU
[TpomyckHasi ctocOOHOCTH HenpepbIBHOTO KaHaa. Teopema LllenHOHA.
CornacoBanue KaHaja ¢ UCTOUHUKOM MHpopmanuu. Kox, andaBut koga, ocHOBaHHE Koja.
Knaccugukarus ko0B.

KoaupoBanue ucrounuka. Teopema Illennona s kanana 6e3 momex. DpGeKTUBHBIE KOJIBI,
npUHIUIB 3)(HEKTUBHOTO KOAUPOBAHUS.

Kon Xaddmana, npumep xkogupoBanus andaButa u3 4-Xx CUMBOJIOB C 3aJJaHHBIM PSAOM
pacripenienenusi, U30bITOUHOCTh U 3((HEKTUBHOCTH /10 U NIOCJIE KOAUPOBAHUSI.

Kopn Illennona - ®ano, npumep KoaupoBaHus aidaBuTa U3 4-X CUMBOJIOB C 3aJJaHHBIM PSIIOM
pacripenienenusi, U30bITOUHOCTh U 3((HEKTUBHOCTH /10 U TIOCJIE KOAUPOBAHUSI.
Cxartue uHpopmanuu. Anroput™ Jlemnena —3uBa. ANroputmMsel GOpMUPOBAHUS KOJOBBIX
IIOCJIEIOBATEIBHOCTEN U ClIOBape B Koaepe u aekoxaepe. Ilpumep konupoBanus u
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JEKOAUPOBAHMSI.

KonupoBanue B kanaie ¢ momexamu. [Ipsimast u oOpaTHas Teopemsbl 0 KoaupoBaHuu. OCHOBHBIS
MIPUHIIUIIBI TOMEX0YCTONYMBOIrO KoaupoBanus. Kiaccudukanus ko1oB.

JIuneiinple Oyi0uHBIE KOMABI. I'eomeTpuueckoe mnpeactabieHue koma. KogoBoe paccrosiue,
KpaTHOCTh OOHAPYKUBAEMBIX U UCIIPABIISIEMbBIX OIIHOOK.

Jlunelinpie OJIOYHBIE KOJBI C OJHOKPATHOW MPOBEPKON Ha 4eTHOCTh. CHHAPOMHBIE H
IIpOBepOYHbIe cooTHOLIEHUs. CxeMa Kojiepa U IeKoJepa

Jlunetinpie 6;1ouHbIe (N, K) KOABI ¢ MHOTOKpPaTHBIMH MIPOBEPKaMHU Ha 4e€THOCTH. [IponsBosias
u npoBepouHas Matpuibl. [IpuBenenue k kaHoHHYeckoMy Buny. OmnpeneneHue KoJoBOro
paccrosHus 1o Matpuniam G u H.

Kon Xemmunra. CoiictBa. CTpyKTypa NPOU3BOAALIEH W MPOBEPOYHOU MATPHII.
Cuctematuueckuii kog Xsmmunra (7,4). Konep u nexonep.

HepaBencTBo XoMMHHTA JIJ1s1 TUHEHHBIX OJIOYHBIX KOJIOB. Ero ¢u3ndeckuii cMbICT U 3HAUCHUE
B TEOPUU KOJIUPOBAHHUS.

[uknuueckue koabl. OCHOBHBIE CBOMCTBA. [lonHOMMaNBEHOE MpeACTaBICHUE, TPOU3BOISIIINN
Y TIPOBEPOYHBIN NOTUHOMBI. TpeOoBaHUS K IPOU3BOAIIEMY OJIMHOMY.

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

[{uknuueckue KoJbl. AJITOPUTMBI I€KOJUPOBAHUS IUKIUYECKOr0 KOJa, cXeMa JIeKoJepa
MUKJIMYECKOoro koma XemmuHra (7,4) Ha 6a3e peKypCUBHOTO JIMHEHHOTO (PrIIbTpa.

Ornpenenenre BEPOSITHOCTEN OMIMOOK MPpH paboTe AeKoepa B pekuMe 00OHAPYKEHHs OIIHOOK
MpU HE3aBUCUMBIX oIMOKax. Mcmonp3oBaHue kaHanma rnepecnpoca. BeposTHOCTs OUTOBOM
OIIHOKHU.

Onpenenenre BEpOSTHOCTEH OomMMOOK MPU paboTe MeKoaepa B PEKUME UCIIPABICHUS OIMHUOOK
IIPU HE3aBUCUMBIX oIIMOKax. Pacuer BepossTHOCTH OMTOBOI OLIMOKHM Ha BBIXOJE JEKOAEpa.
ITougaTue o mukiIM4yeckux komax komax bUX.

Cseprounsie KoJbl. CTPYKTypa U OCHOBHBIE XapaKTepUCTUKHU. [Ipon3BoasIine NOJTMHOMBI,
MIpUMEP CUCTEMATHYECKOTO KOJIa CO CTEIICHBIO KOoAupoBaHus 1/3.

[TonsiTHE 0 MAaTPUYHBIX, KACKAJHBIX U TYpOOKOAX.

OpToroHanbHbIe U OMOPTOTOHATLHBIE KOABI. MaTpuiia Anamapa. @yHKIuy Y ouma.
[IceBnocnyualineie mociemoBaTenabHOoCTH. DopmupoBanue mncepaociaydainon (IICIT) m
—I0CJIeIOBaTEIbHOCTH Ha OCHOBE peKypcuBHOTO Ludposoro ¢guiastpa. Koppensiuonusie
CBONCTBA.

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

Moaynsiuus rapMOHHYECKOW HECYLIe aHaloroBbiM curHaiom. AM, UM, @M, onHonosiocHas
AM (AMOBII). Bua cniekTpoB MOy TMPOBaHHBIX CUTHAJIOB M M1OJI0CA YaCcTOT, TpeOyeMas s
nepenaym.

MHOTOIO3UIIMOHHBIE METOABl MOAYJISLIUA U PUUYUHBI UX MPUMEHEHUS. MHOTrOno3uMOHHAs
aMIUIMTyAHAs MoAyJsius. ['eoMeTpuueckoe npeacrabieHue. JJocTOnHCTBA U HEJJOCTATKH.
MHOTOIO3UIIMOHHBIE METOABl MOAYJISLIUA U MPUUYUHBI UX MPUMEHEHUS. MHOTrONO3UIIMOHHAS
dazoBas monynauus. ['eomeTpruyeckoe npeacrapieHue. JJocTonHCTBa U HEJOCTATKH.
MHOTOMO3UIIMOHHBIE METOABl MOAYJISILIUA U MPUYUHBI UX MPUMEHEHUS. MHOTrONO3UIIMOHHAS
KBaJpaTypHasl aMIUTUTyAHas MoAynauus. ['eomeTpuueckoe npeacTaBieHue. JJocTouHcTBa U
HEJOCTaTKH.

Anpuopnas uHpopMaIus 0 CUTHajlaxX U nmomexax. Ponb cuctem cunxponusanuu u AlTY.
KorepenTHble, KBa3UKOT€PEHTHbIE U HEKOT'€PEHTHBIE CUCTEMBI Iiepeaun HH(OpMaLIUH.
Hemonynsius nudpoBeIX cCUrHaI0B. KoppensiinoHHbIN MPUEMHHK U COTJIaCOBAaHHBIA (PHIIBTP.
Hemomymsiius udpoBeIX CUTHANIOB. Buibl anpropHoi HeonpeneaeHHoCcTH. KorepeHTHOCTh U
CUHXPOHHOCTh. CUHXpOHU3aUs. BUIbl CHHXpOHU3AIUH.

Hemonynsuus nudpoBbIX CUTHAIOB. KOTepeHTHOCTh M CHHXPOHHOCTh.. KOorepeHTHBIN
npueMHUK AM curnana.

Hemoynsiiust i poBBIX CUTHAJIOB. BUbI anipuopHoii HeonpeneaeHHOCcTH. KorepeHTHOCTh 1
CUHXpPOHHOCTb. KorepentHsiil npueMHuKk @M CHUrHAJIOB.

Hemomymsiius iudpoBeIX CUTHAIOB. Bubl anpropHoi HeonpeneaeHHoCcTH. KorepeHTHOCTh U
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CUHXpPOHHOCTbh. HexorepeHnTHbIM mpueMHUK AM curHana.
BeposTHOCTh OmMOKH npuema sl ABOMYHON CHUCTEMBI CUTHAJIOB IPU OEJIOM raycCOBCKOM
mryme. CpaBHUTEINIbHAS OLIEHKA ToMexoycToiunBocT AM, UM, @M cHUrHaiios .
[lepemexenue (MHTEpPIUBUHI) CHMBOJIOB, II€JIM NMpUMEHEHUs. BapuaHThl mOCTpOEHUSA
MepEeMEKUTENEH.
CxpemoOnupoBanue. llean npumenenus. [locTpoenne ckpembOiepa Ha 0a3ze peKypCHUBHOTO
g poBoro GpuiIbTpa — reHepaTopa MCeBA0CIyYaiiHOM MOCIe10BaTeIbHOCTH.
OCHOBHBIE TOJIOKEHHSI TEOPUU Pa3/ICICHUs] CUTHAJIOB B CUCTEMax MHOTOKAHAJIbHOM CBS3H.
VYcnoBus pa3ienMMOCTH CUTHAJIOB, TPYIIIIOBOM CUTHAIL.
MHO0EeCTBEHHBIN JOCTYI ¢ YaCTOTHBIM pa3/ielieHueM KaHajioB. JOCTOMHCTBA M HEIOCTATKH,
MIPUYMHBI MTOSIBICHUS MEXKAYKAHAJIBHBIX NCKAXKEHUH U CIIOCOOBI UX yCTPaHEHHS.
MHOKEeCTBEHHBIN TOCTYI C BPEMEHHBIM pa3JielieHueM KaHaloB. JJOCTOMHCTBA U HEJIOCTaTKH,
MIPUYUHBI MTOSIBICHUS MEXKAYKAHAJIBHBIX NCKAKEHUH U CIIOCOOBI UX yCTPaHEHHS.
MHOXeCTBEHHBIN JOCTYN C KOJOBBIM pa3/ielieHueM KaHajoB. JIoOCTOMHCTBA M HEJOCTATKH,
MIPUYMHBI MTOSIBICHUS MEXKAYKAHAJIBHBIX NCKAKEHUH U CIIOCOOBI UX yCTPaHEHHS.
[IIymomogoOHbIe (CIOXKHBIE) CUTHANIBL. Pacmmpenue criekTpa nepemaaBaeMoro curuana. [Ipsmoe
pacmpenue crektpa. (Meroa npsMou Mmocie10BaTeIbHOCTH).

[llymomnogo0OHbIe (CI0KHBIC) CUTHAJBI. Pacmmpenue cnekTpa rnepeaaBaeMoro curaaia. Merop
MIPOTrpaMMHOM CKauYKO0Opa3HOU MEePECTPOUKH YaCTOTHI.

[Ipuem curHajioB B yCIOBHUSIX MHOTOJIy4€BOCTH. MeTo1bl 00pbObl ¢ MHOTOJTy4E€BOCTHIO.
Panuopeneiinpie muHUN. PeTpaHcismus u perenepays CuraaioB. PacueT BeposTHOCTH OMMOKH
Ha BBIXOJI€ NBYXIPOJETHOW JMHUHU MPU HCHOJb30BaHUM peTpaHciastopa (HPII) unm
pereneparopa(OPII).
TenekoMMmyHuKanmoHuble ceTd. CTPYKTypa U COCTaB CETH.
TenekoMMyHUKaIIMOHHbBIE CeTU. MeTOo bl KOMMYTallUd B KOMMYTHPYEMOM CETH.

9.1.3. IlpuMepHBIii IepedeHb BOMPOCOB /IS 3AIIUTHI KYPCOBOH padoThl

. ITo xakum MMpU3HaKaM MOXKHO OHNPCACINTH, YTO IMPOBCPOYHAA MAaTpHlla IPUHAAJICIKUT KOOY,

CHOCOOHOMY UCIIPABUTH JIFOOYIO0 OTMHOYHYIO OLITHOKY?

Yewm oOycioBieHa MOMYJISAPHOCTh LHUKINYECKUX KOJMOB? M3 KaKMX JIOTHUECKUX HJIEMEHTOB
COCTOSAT KOZEp U aexoaep?

B yem 3akmiouaercs pyHaaMeHTaIbHOE CBOWCTBO KOMOWHAIMNA IIUKINYECKOT0 KoJ1a?

MoxeT 11 TOMEX0yCTOMYUBBIN KOJI ObITH O€3bI30BITOUHBIM?

IToueMy nekoaMpoOBaHUE 10 MUHUMYMY PAaCCTOSIHUS IPUMEHSIETCS PEAKO?

SIBNAIOTCS 1M CBEPTOYHBIE KOJIbI OJIOYHBIMH, U Y€M 00YCIIOBJICHA X TOMYJISIPHOCTh?

KakoBa menp mepemexeHus cumBoiioB? 8. Kakume cmocoObl KOMOWMHHPOBAHUS KOJOB
HCIOJIB3YIOT B CUCTEMAX CBS3U?

9.1.4. IlpuMepHbIii NepeYeHb TEMATHK KYPCOBBIX padoT

MHuoroxkaHnanbHas nudpoas cuctema nepejadyud nHGopMaluu - BapuaHT 1
MHuoroxkaHanbHas uudpoBas cucteMa nepeaadynd nHGOpMaluu - BApUAHT 2
MHuoroxkaHnanbHas nupoBas cuctemMa nepefadnd HHGOpMaIuy - BapuaHT 3
MHuoroxkaHnanbHas nugpoas cuctemMa nepefadnd HHGopMaluu - BapuaHT 4
MHoroxkaHnanbHas nupoas cucrema nepeadyyd HHGOpMaluy - BAPUAHT 5

9.1.5. Tembl 1a00paTOPHBIX padoOT

. I3yueHne CreKTpOB CUTHAJOB C JUHEWHOU Mmonymnsuuel. [lokassiBaeTcss BIUsHUE (OPMBI

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

. MccnenoBanue cUCTEMBI CBSI3UM C AEIbTAMOAYJISALUEH, COCTOAILEH U3 T€HEepaTopa CUTHAJIOB,

MOJYJISATOPA, THHUU TIEPEIadn, JEMOTYIIATOpa U OCIUILIOrpadaBoIbTMETPA.

N3yuenne nmuknnueckux KoaoB (7, 4). CucremaTuyeckoe KOAMPOBAHUE U JEKOIUPOBAHHE C
UCIIPABJIICHHEM OJIHOKPATHBIX OMHUOOK. MOJIeTMpOBaHKE JBOMYHOTO CHMMETPUYHOIO KaHaa C
HE3aBHCUMBIMH olrOkamu. OlieHKa BEPOSITHOCTH OIIMOKH MOCIIE JEKOIUPOBAHUS.

. 3yueHne cxembl CUCTEMAaTHYE€CKOro Kojepa mHukiaudeckoro kona (15, 11) Ha ocHoBe
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pekypcuBHoro nupposoro ¢puiabtpa. M3yyeHne NpuHUUINOB JeJIeHUS IBYX MOJUHOMOB C
MOMOMUIbIO TaKUX (PUIBTPOB.

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

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

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uziaraercs B (Gopme, mpeanoaramplileii caMoCTOATeIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UIPAET PEIIAIONIYIO POJIb
B XO/I€ BCEro y4eOHOro mpoiecca.

HauaTtp n3ydeHne MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0OHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJIBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCHUIUIMHBI I JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, IMOCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JIUCUUIUINHBL.

IIpu caMOCTOATEIBPHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAUEHUE NI IOHMMaHUS JaJbHENIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

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

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdamM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns oW ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBbSI U WHBAJIUJIOB MPEIYCMOTPEHBI
JIOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAaJIbl, MepeUeHb KOTOPHIX yKa3aH B Tabmuie 9.2.

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

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu oby4aromuxcs

MaTepHUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCbMEHHAs
CaMoCTOsITeNIbHbIE paObOThI, BOMPOCHI MpoBepKa
K 3a4€eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBanue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYaTBHO)
C HapylIIeHUSIMU OTIOPHO- Pemenue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJIBHOTO alapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | AMCTAaHIMOHHBIMU METOAAMMU
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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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
3aBemyromuii Beiyckaromnieit kag. PTC C.B. MenuxoB CormnacoBaHno,
385c¢9¢7d-2407-461d-
8604-80cee7018227
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:

Houent, xad. PTC B.A. I'pomoB CornacoBaHno,
bbaa5b2b-4c38-484f-
aSbb-85{9ddafe277

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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