MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPX/IAIO
IIpopekrop no yuebHoit pabote
[1.B. Cenuenko
«18» 12 2019 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
CHUCTEMBI MOBUJIBHOM CBSI3A HA OCHOBE IIIYMOIIOJJOBHBIX CUTHAJIOB

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT

Hamnpasnenue nmoaroroBku / cnenuanbHOCTh: 11.03.02 UHpOoKOMMYHHUKANMOHHBIE TEXHOJOTMU U
CHCTEeMBbI CBSI3U

Hampasiernocts (ipoduis) / criermanm3anys: CucreMbl MOOHILHOI CBA3H

dopma 00yUueHUS: OUHASA

®akynbreT: Pagnorexunueckuii paxyabrer (PTD)

Kadenpa: Kadenpa pagnorexunuecknx cucrem (PTC)

Kypc: 4

Cemectp: 7

VY4eOnsiii man xHadopa 2020 roga

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 7 cemecTp Bcero Ennnuner

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTryeckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATUS 16 16 4acoB
CamocrositenpHas padbora 56 56 4acoB
OO011as Tpy0€MKOCTh 108 108 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 3 3 3.€.

@OopMBI IPOMEKYTOUHOM aTTECTALUS Cemectp
3auer 7

IOKyMeHT MOAIIMCAaH ITPOCTO 3JIeKTPOHHOI MTOAMMCHIO
Wudbopmatys o Bragemnblie:

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanus: 18.12.2019

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
al119608-cdff-4455-b54e-5235117c185c

Tomck

CornacoeaHa Ha noptane N2 61211



1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. PaccmoTpeHue mpuHIUMOB pabOThl U OCOOCHHOCTEW OpraHU3alid COBPEMEHHBIX CHUCTEM
MOOUITFHOM CBSI3U HA OCHOBE TEXHOJIOTHH ¢ KOJOBBIM pa3/ieJICHHEM KaHAJIOB.

1.2. 3agauy AUCHUILIUHBI

1. OOyueHune CTyI€HTOB KOMIUIEKCHOMY T€XHMYECKOMY MBIIUICHUIO Ha IpUMEpax U3YUeHUS
MPUHITUIIOB pabOThI YCTPOUCTB U cucTeM TexHosorun CDMA mns nepenaun uHGOpMAIUKA ¢ YIETOM
oco0eHHOCTel hOopMHUPOBaHUS, TTEpeavr, MpueMa U 00padOTKH IITyMOITOA00HBIX PaAMOCUTHAJIOB.

2. ®opmupoBaHue Npo(PecCHoOHaAIbHBIX KOMIIETECHIMHA IO HaNpaBJICHHUIO TOJATOTOBKH B
COOTBETCTBUU C TpeOoBaHUAMH «OCHOBHOM MTpodecCHOHAIbHON 00pa30BaTeIbHON TPOTrPaAMMBD.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yacte O6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monaynb qucuuruinH: Moyss HanpaBiaeHHOCTH (TIPOduIIs).

Nunexc qucuumnunsl: 51.B.2.13.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaiabHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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ITKP-3. Cniocoben
MIPUMCHSITh
COBPEMCHHBIC
TEOPETUICCKHEC U
IKCIIEPUMECHTAILHBIC
METOIbI UCCIIETOBAHMUS C
LIEJIBIO CO3/IaHMS HOBBIX
MIEPCIICKTHUBHBIX CPEICTB
WH(HOKOMMYHHUKAIIHA,
HCIIOIB30BAHUIO U
BHEJIPCHUIO PE3YJIbTATOB
HCCIICIOBAHUM

IIKP-3.1. 3HaeT OCHOBEI
CETEBBIX TCXHOJIOTHUH,
HOPMAaTHUBHO-TEXHUYECKYIO
JOKYMEHTAIUIO, TpeOOBaHUS
TEXHUYECKUX PETIaMEHTOB,
MEXIyHApOIHBIEC U
HallMOHAIBHBIC CTAHIAPTHI B
00J1acTH Ka4eCTBEHHBIX
nokasatesieil paboThbl
WH(OKOMMYHHUKAITHOHHOTO

3HaTh NPUHLMIIBI pabOThI YCTPONCTB U
0JI0KOB cucTeM (OPMHPOBAHUS,

nepesayu v mprueMa UryMono100HbIX
CUTHAJIOB, IOHUMATh (PH3UUECKUE TTPOLIECCHI,
IIPOUCXOAIINE B HUX.

000py1I0BaHUA.

ITKP-3.2. YmeeT paboTtath ¢ | YMeTh pa3pabaTbiBaTh 1 000CHOBHIBATH
POTPaMMHBIM COOTBETCTBYIOIIINE TEXHUICCKOMY 33aJJaHHIO U
obecrieueHHeM, COBPEMEHHOMY YPOBHIO Pa3BUTHS TEOPHU U

UCTIOJIB3YEMBIM TIPH
00paboTke nHbopMaIuu
UH(POKOMMYHHUKAITUOHHBIX
CUCTEM M UX COCTaBIISIOIINX.

TEXHUKHU
cTpykTypHbIe cxeMbl CDMA-cucrteM.

IIKP-3.3. Bnageet HaBBIKAMU
aHaJM3a ONepaTUBHOM
UHpOpPMALIUU O
3aIIaHUPOBAHHBIX U
aBapHitHBIX paboTax,
CBSI3aHHBIX C MIPEPHIBAHHEM
MPEIOCTaBICHUS YCIYT,
KOHTPOJISI KauecTBa
MPEAOCTABIIAEMbIX YCIYT.

Bnaners HaBbIKaMH aHAIN3a ONEPATUBHOM
MH(pOPMAaLIMU O 3aIUIAHUPOBAHHBIX U
aBapuiHBIX paboTax, CBA3aHHBIX C
IIpEphIBAaHUEM NIPENOCTABIECHUS YCIIYT,
KOHTPOJISI Ka4€CTBA IIPEIOCTABIIIEMBIX YCIIYT.
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ITIKP-5. Ciocoben
OCYILECTBISATH KOHTPOJIb
WCIIOJIb30BaHUS U
OIICHUBATh
MIPOU3BOAUTEIHHOCTD
CETEBBIX YCTPOUCTB U
MIPOTrPaMMHOTO
obOecrieueHus 1JIst
KOPPEKLUU
MIPOU3BOAUTEIHHOCTH
CETEBOMU
UHPPACTPYKTKPHI
WH(POKOMMYHHUKAIIMOHHO
W CUCTEMBI

[TIKP-5.1. 3naer oOuiue
MIPUHITUTIBI
(YyHKIIMOHUPOBAHUA,
APXUTEKTYpY anmnapaTHbIX,
MIPOTrpaMMHBIX U
MIpOrpaMMHO-annapaTHbIX
CPEACTB AIMUHUCTPUPYEMOU
CEeTH; MPOTOKOJIBI PA3IIUYHBIX
YPOBHEW MOJIEIIH
B3aUMOJICCTBUS OTKPBITHIX
CUCTEM.

3HaTh NPUHLMIIBI pabOThI YCTPONCTB U
0JI0KOB cucTeM (OPMHPOBAHUS,

nepesayu v mprueMa UryMono100HbIX
CUTHAJIOB, IOHUMATh (PH3UUECKUE TTPOLIECCHI,
IIPOUCXOAIINE B HUX.

IIKP-5.2. YMmeeT
MOJIb30BaTHCS HOPMATHUBHO-
TEXHUYECKON JOKYMEHTaIuen
B o0JIacTH
WH()OKOMMYHHUKAITMOHHBIX
TEXHOJIOTHH.

YMeTb 1Monbp30BaThCsi HOPMATHBHO-
TEXHUYECKOHN JOKYMEHTAIMEH B 00JaCTH
MH()POKOMMYHHKAITMOHHBIX TEXHOJOTHA.

IIKP-5.3. YMmeer
HCII0JIb30BaTh COBPEMEHHBIE
METO/bl KOHTPOJIS U
HCCIIeIOBaHUS
MIPOU3BOAUTENBHOCTH
MH(POKOMMYHHUKAIIMOHHBIX
CHCTEM.

YMeTh UCIIOJIB30BaTh COBPCMCHHBIC METO/AbL
KOHTPOJIA U UCCIICAOBAHUSA
MPOU3BOAUTCIILHOCTU
I/IH(I)OKOMMYHI/IKELL[I/IOHHLIX CHUCTEM.

[TIKP-5.4. Bnaneer HaBbIKaMH1
WCCIICTIOBAHMSI BITUSTHHS
IIPWIOKEHUN Ha
POM3BOIUTEILHOCTh
CETEBBIX YCTPOUCTB U
POrPaMMHOTO O0eCTICUeHUS
AJIMAHUCTPUPYEMBIX CETEBBIX
YCTPOUCTB MH(OPMAIIOHHO-
KOMMYHHUKAIIHOHHBIX CUCTEM,
(uUKCcaIuIo OIEHKH
TOTOBHOCTHU CHCTEMBI B
CHEIHaTbHOM JIOKYMEHTE.

Bitagers HaBbIKaMH aHaJIM3a ONEPATUBHOU
MH(POPMALINH O 3aIUTAHUPOBAHHBIX U
aBapUiHbBIX paboTax, CBSI3aHHBIX C
IIPEPBIBAHUEM MPEIOCTABICHUS YCIIYT,
KOHTPOJIS Ka4eCTBa MPEIOCTaBIAEMBIX YCIIYT.

4. O0beM QUCHUILIMHBI B 324€THBIX eIMHUIAX C YKA3aHUEM KOJIUYeCTBA aKaIeMUYEeCKUX YaCoB,
Bbl/IeJICHHBIX HA KOHTAKTHYI0 Pa00oTy 00y4aloluXxcs ¢ npenojaBarejiemM
U HA CAMOCTOSITe/IbHYIO PadoTy 00y4aromuxcs

OO6mas TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3aUeTHBIX enuHull, 108 akameMuuecknx 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHEI 10 BHIaM YU4€OHOU JEATEIHHOCTH MPEJACTABICHO B

tabmute 4.1.
Tabmmia 4.1 — Tpy10€eMKOCTh AUCIUIUIMHBI IO BUAAM YU4€OHOM NeSITeIbHOCTH
o Bcero |Cemectpsl
Bunel yaeOHOM nesTeIbHOCTH P

4acoB 7 cemectp
KonTakTHas aynuTopHas padora 00y4almuxcs ¢ MpenojaBaresieM, BCero 52 52
JIeK1IMoHHbBIC 3aHATUS 18 18
[IpakTrHueckue 3aHATUA 18 18
JlaGopaTopHble 3aHATUS 16 16

4
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CamocrosiTeibHas padoTa 00y4alOmuXcs, B T.4. KOHTAKTHasI 56 56
BHeayMTOpHasi padoTa o0y4yaloluxcs ¢ npenojaaBarteyeM, BCero
[ToaroroBka K TECTUPOBAHUIO 22 22
IloaroroBka Kk 3a4eTy 20 20
[ToaroroBka k 1abopaTopHOi paboTe, HANMCAHUE OTYETA 14 14
Oo0masi Tpyn0eMKoOCTh (B 4acax) 108 108
O0mas TpyaoeMKocTh (B 3.€.) 3 3

5. CTpykTypa ¥ coep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOU NesSTeIbHOCTH IMPUBEICHA B
tabmmre 5.1.
Ta6auma 5.1 — Pa3gensl (TeMbl) TUCIUTIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

Jlek. Cam. Bcero

HasBanwus pasnenos (Tem) TUCIUIUIMHBL | 3aH., lTpax. | JIab. pab., | vacos (6e3 PopmHpyembie
3aH., 4| pao. KOMTIETCHITHH
q 49 | 9K3aMeHa)
7 cemecTp
1 ACUHXPOHHBIN U CUHXPOHHBII 2 2 - 4 8 [TKP-3, IIKP-5

MHO>KECTBEHHBIHI TOCTYN NPU TEXHOJIOTHH
CDMA. IlceBnociyyaiiHbie
nocienoBareabHocTH (IICIT), ux cBolicTBa.
2 ludpossie aBromarsl (I{A) s 2 - 4 8 14 IIKP-3, IIKP-5
redepanuu [ICI1 mro60oit nmuabl. OyHKIMHA
VYoummia, ux cpoiicTsa. JInHEHOE BECOBOE
CJIO’KeHUE IU(POBBIX TTOTOKOB.

3 Metozast popmMupoBaHUs ITyMONIOAOOHBIX |2 2 4 6 14 [TIKP-3, I[IKP-5
paauocursainos (LUIIP). Ilepenatuuk LLITTP
¢ buHapHOU (Ha30BOM MAHUITYJIAIIUEH
(Binary Phase Shift Keying — BPSK).
KoppensioHHslil mpueMHUK ¢ 00paboTKoN
IIITIP Ha BEICOKOM 9acTOTE, €T0
IIOMEXO0YCTONYHUBOCTb.

4 JIoCTOMHCTBA paJIuOCBSI3M HA OCHOBE 2 - 4 8 14 IIKP-3, TIKP-5
CDMA.
5 KoppensiiimoHHbIN MPUEMHUK C 2 2 2 8 14 [IKP-3, TIKP-5
o0pabotkoii LLTIP Ha ypoBHE YUTIOBOI
[CIL.

6 XapaKTepUCTUKU CUCTEMBI MOOUITLHOM 2 4 2 6 14 [TIKP-3, I[IKP-5
cBs3u (CMC) 1S-95. OcobennocT
MPSIMOTO KaHaa.

7 Apxutektypa npsmoro kaHaina CMC 2 4 - 4 10 [TKP-3, IIKP-5
IS-95.

8 ApxutekTypa odparHoro kanaira CMC 2 4 - 4 10 [IKP-3, TIKP-5
IS95.

9 PerynupoBka momuoctu B CMC IS-95. 1 - - 4 5 [TIKP-3, I[IKP-5
RAKE-npuem.
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10 Xaunosep B CMC IS-95.Emkoctu CMC |1 - - 4 5 [IKP-3, TIKP-5
Pa3IUYHBIX TEXHOJOTH. [IlepcrieKTuBbI
pa3Butuss CMC Ha OCHOBE TE€XHOJIOTUHU
CDMA.
Hroro 3a cemectp|18 18 16 |56 108
Uroro |18 18 16 |56 108

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3aesioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pas3ienoB (TeM) TUCIHUILIMHEI (B T.4. IO JICKIUSIM)

HasBanwus paznenos (Tem)
JUCITUTLTUHBI

Copepxanue pa3enoB (TeM)
JUCIUTIINHBEI (B T.Y. TIO JICKIIHSIM)

TpynoemkocTs
(JIeKIIMOHHBIE
3aHATHUSA), U

dopmupyembie
KOMIIETEHIIUU

7 cemecTp

1 ACUHXpOHHBIN U
CUHXPOHHBI MHOYKE€CTBEHHbIN
JOCTYTI PU TEXHOJIOTUU
CDMA. TlceBnocny4aitnbie
nocienoBarensHocT (I1CIT),
UX CBOMCTBA.

ACUHXPOHHBIN U CUHXPOHHBII
MHO>KECTBEHHBII

JOCTYT MPU TEXHOJIOTUU
CDMA.Chektp u

KO3 PUITUEHT pacIupeHus CrieKTpa
(SF — Spreading

Factor) ummynbcHOro (OUTOBOTO)
cur”ana.lllymornogoOHbrit
UMIYJILCHBIA CUTHAJI, €TO

SF u cnextp.Crektp
IIYMOIIOA00HOTO paJMOCUTHAIA
(IITTP).ABTOKOppEISIIITIOHHAS
bynkus (AKD)

€MHUYHOTO UMITYJIbCA U €Tr0 KOIHH,
CIBHHYTOM BO

BpemeHu.CorictBa AKD.AKD
3HAKONIEPEMEHHBIX
NEPUOANYECKUX TICEBAOCTYYalHbIX
IOCJIENOBATEIILHOCTEN
(IICII).ITocnenoBatenbHOCTH
Xaddwmena, 'onna, Kaccamu, nx
CBOMCTBA. AIEPUOIUUECKUE
MOCJIEI0BATEIbHOCTH

bapkepa.

ITIKP-3, IIKP-5

Hroro
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2 Hudpossie aBToMaTsl (LA)
n1st renepanuu [1CIT mro6oi
JuuHbl. OyHKIMK Y oulia, ux
cBoicTBa. JIuHeiHoe BecoBOE
CJIO’KeHUE NHU(POBBIX TTOTOKOB.

Hudpossie aBTomatsr (LIA) st
rerepanuu [ICIT

000 JUIMHBIL, TOPOK AU
MOJIMHOM

A.Yupapnsemas «macka» B LIA
JUISL TeHEpaLuu

C/IBHHYTOH 110 BPEMEHH PETTUKU
[ICII.OproronaneHeie pyHKIUN
Yomma, ux

(dbopMUpOBaHKE HA OCHOBE MATPHIIBI
Anamapa, ux
cporicTBa.Mcnons3oBanue
JIMHEHHOT O BECOBOI'O

CJIO’KEHUS IU(POBBIX TTOTOKOB /IS
MYJIbTHITICKCHPOBAHUS MHOTHX
KaHAJIOB CBSI3H B

nepeaaTynKe.

[TKP-3, TIKP-5

Htoro

3 Metoabl hopMupoBaHUs
ITYMOTOJOOHBIX
paauocurnanos (LLIIP).
[Tepenatuux LIIIP ¢ GunapHoii
¢dazoBoil MaHUITyIALIUEH
(Binary Phase Shift Keying —
BPSK). Koppensunonnsiii
npueMHHK ¢ oOpabotkoii I1ITTP
Ha BBICOKOI 4acTOTE, €ro
IIOMEXOYCTOMUUBOCTb.

Mertoas! popmupoBanus LLITIP:
METOJ «IIPSAMOK
nocnenoBarenbHocTH» (DS — Direct
Sequence);

METO/JT «CKaukoB 1o yactore» (FH —
Frequency

Hopping).CtpykTypHas cxema
nepenaryuuka LIIIP ¢

O6uHapHOil (pa30Boil MaHUMYyIALMEH
(Binary Phase Shift Keying —
BPSK).CrpykrypHas cxema
KOPPEJSIIMOHHOTO IPUEMHHUKA C
obpaboTtkoii ILITTP

Ha BBICOKOH 4acToTe (KOrepeHTHas U
COIIacOBaHHas

cenexkuus 1LITP).Peakius
KOppesaTopa NpUueMHHKa

Ha TOJIE3HBIH (COTIACOBAHHBIN) U
HECOIIaCOBAaHHbIN

IHTIP, Ha y3KOMOJIOCHYIO
paznonoMexy, Ha
LIMPOKOITOJIOCHBIN TETIOBOM
1IyM.3aBUCUMOCTh

3araca NoMeX0yCTOMYMBOCTH
KOPPEJSILIMOHHOTO

MPUEMHHUKA OT IOMEXH PA3IMYHOTO
TUIIA.

TIKP-3, TTKP-5

Hroro
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4 J1oCcTOMHCTBA paJuOCBsI3U Ha
ocHoBe CDMA.

JlocTonHCTBa paguoCBs3U HA OCHOBE
CDMA:

SHEPreTUYECKasi CKPbITHOCTh CBA3U;
3aIMILIEHHOCTD

OT HECAHKIIHOHUPOBAHHOTO
JIOCTYTIa; MOBBIIICHHAS
IIOMEXO0YCTOMYHUBOCTH K
pa3IUuyHOMY BUIY MTOMEX;
OTCYTCTBHE JKECTKOI'O OTPAaHUYECHHUS
KOJIM4eCTBa

MOJIb30BaTENEH paJuoKaHaia B
OTJIMYHUE OT

texHosoruii FDMA u TDMA;
IIOCTETICHHOE

YMEHBIIEHNE KaYeCTBA NpHEMaA IIPU
YBEITUYCHUHU

4uclia MoJab30BaTelel pauoKaHaa.

[TKP-3, TIKP-5

Htoro

5 KoppensiimmoHHbIN TPUEMHUK
¢ obpabotkoii LITP Ha ypoBHe
yunosoii [ICII.

CrpykTypHas cxema
KOPPEJSIIMOHHOTO IPUEMHHUKA C
obpabotkoii LLITIP Ha ypoBHE
YUIIOBOU

[ICII.MuTerpupoBanyie YunoBon
IICII ¢

HAKOIUIEHUEM JJIs
JNEMYJIbTUIUIEKCUPOBaHUSI MHOTHX
KaHaJIOB CBSI3U B IIPUEMHUKE.

ITIKP-3, TIKP-5

Hroro

6 XapakTepUCTUKH CUCTEMBbI
MooOwmitbHOMU cBsizu (CMC)
IS-95. OcobennocTH MPSMOTO
KaHaJa.

XapakTepUCTUKHA CUCTEMBI COTOBOM
TenedoHnun

MPOMEKYTOUHOTO CTaHapTa
(Interim Standard)
[S95.Apxutektypa npsMoro KaHaia:
0a3oBas CTaHIMS

(bC) — MmoOMIIbHAS CTaHIIHS
(MC).CuaxXpOoHHBIH
(opTOTOHATIBHBIN) TOCTYIT HA TUHUU
«BHU3» C

HCIIOJIb30BaHUEM €IMHOTO
CHUCTEMHOI'0 BpEMEHH,

Pa3IUYHOTO IUKINYECKOTO CABUTa
kopotkoii T1CTI,

byHkumiA Yommra.

ITIKP-3, TIKP-5

Hroro
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7 ApxuTekTypa npsmoro
kaHana CMC IS-95.

CTpyKTypHBIE CXEMBI U
0cobeHHOCTH (POPMUPOBAHUS
na bC nuior-kanana, kaHaia
CHUHXPOHH3AIHH,

KaHaJla TIepPCOHAIBHOTO BHI30BA,
KaHasa

Tpaduka.JluHeliHOE BECOBOE
CJIO’KeHUE NU(POBBIX

MOTOKOB JJIsI MYJIbTHILIICKCHPOBAHUS
MHOTHX KaHaJIOB
cBsA3U.CTpyKTypHas cxema
KOTE€PEHTHOT'0 IPUEMHHKA

MC nns xaHana Tpaduka.

[TKP-3, TIKP-5

Htoro

8 ApxurekTypa oOpaTHOro
kaHana CMC IS95.

ApxuTeKkTypa o0paTHOro KaHaa:
MCBC.AcuBHXpOHHBIN
(HeopTOroHANBHBIN) AOCTYH HA
JMHUU «BBEPX» C UCIIOJIb30BAaHUEM
pas3IUIHOTO

[UKJINYECKOT0 C/IBUTA UTMHHOMN
[ICIL.CtpykTypHBIE

CXEMBI U 0OCOOEHHOCTH
dopmupoBanus Ha MC kanana
JIOCTYTIA M KaHana Tpaguka.

IIKP-3, TIKP-5

Hroro

9 PerynupoBka MOUTHOCTH B
CMC IS-95. RAKE-npuem.

PerynupoBka nepegaBaemoit
MOIITHOCTH ¢ 00paTHOM

cBs3610 (OC) B IpsIMBIX
KaHanax.PerynupoBka
nepeaaBaeMoit momHocTH 6e3 OC u
cOCB

obOpaTtHbIX kKaHamax.boproa ¢
MHOTOJTy4€BOCTHIO B

cucreme IS-95: cTpykTypHas cxema
U TIPUHIUT

nerictBusg RAKEnpuemaunka
("4eTpIpexKaHaIbHOTO Ha

BC u Tpexkananbroro Ha MC).

ITIKP-3, TIKP-5

Hroro

10 Xsumoep B CMC
IS-95.Emxoctu CMC
Pa3IMYHbIX TEXHOJIOTUH.
[TepcniextuBsl pazButuss CMC

Ha OCHOBE TEXHOJIOTUU
CDMA.

[MpuHIMI «MsATKOM» dcTadeTHON
nepeavn

(xaHII0BEpA) B CHCTEME
[S-95.CpaBHuTenbHas oleHka
€MKOCTH COTOBBIX CHCTEM CBSI3H
texHojoruiit FDMA,

TDMA, CDMA .IlepcnieKTuBbI
Pa3BHUTHS COTOBBIX

CUCTEM Ha OCHOBE TEXHOJIOTHH
CDMA.

[TKP-3, TIKP-5

Htoro

Hroro 3a cemectp

18
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Hroro |
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5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3 — HauMeHoBaHUE MPAaKTUYECKUX 3aHITHH (CEMUHAPOB)

HasBanus pasnenos (Tem) HaumenoBanue npaktuueckux | TpymoeMkocTs, | @opmupyemblie
JTUCIUTUTUHBI 3aHSATUN (CEMUHAPOB) q KOMITETCHIIHI
7 cemecTp
1 AcuHXpOHHBIN U CHHXPOHHBIN | PacueT u noctpoeHue 2 IIKP-3, TIKP-5
MHOKECTBEHHBIN JOCTYN MPH ABTOKOPPEISALIMOHHBIX
texHonorun CDMA. GbyHKUMI KOppemsiuun
IIceBnocnyuaiinbie IICEBAOCITYYalHbIX
nocnenosarenbHocTH (IICIT), ux |mocnenoBatensHocteit (ITCIT)
CBOICTBA. Xacdmena, ['onga,
bapkepa, pynkuuit Yomnmia.
Uroro 2
3 Metoasl popmupoBaHus PacyeT 4yBCTBUTEIIBHOCTH U 2 [TKP-3, I[IKP-5
IIYMONOJOOHBIX PaJUOCUTHAJIOB | OLIEHKA
(LIITIP). IMepenatunx IIIP ¢ MTOMEXOYCTOMYUBOCTH
OounHapHO# (ha30BOM KOPPEJISILIMOHHOTO MMPUEMHHUKA.
ManumyJsiiuen (Binary Phase
Shift Keying — BPSK).
KoppensunoHHbIi NpUEMHUK C
N . Hroro 2
o6pabotkoii IITTP Ha BeicOKOM
4acToTe, ero
MIOMEX0YCTONYMBOCTb.
5 Koppensiimonssliii npueMHuK | Pacuer peakuuu uHTerpaTopa co 2 [IKP-3, I[IKP-5
¢ obpaboTkoii HITTP Ha ypoBHe |cOpocom Ha
yunosoii [ICII. YUTMOBBIE ITOCIEA0BATEIBHOCTH
Pa3IUYHON ITHHBI.
Uroro 2
6 XapakTepUCTUKH CUCTEMBbI Pacuyert snepretTuyeckux 4 [TKP-3, I[IKP-5
MooOwmitbHOU cBsi3u (CMC) IS-95. | mapameTpoB psiMOTo KaHaja
Ocob6ennoctu npsimoro kanaina. |CMC IS-95.
Hroro 4
7 ApxuTeKTypa npsaMoro kaHaia | YacTOTHO-TEppUTOpUATIEHOE 4 [IKP-3, [TKP-5
CMC IS-95. mwianupoBanre CMC Ha
ocHoBe TexHosiornu CDMA.
Htoro 4
8 ApxurekTypa oOpaTHOro Pacuer sHepreTnueckux 4 IIKP-3, TIKP-5
ka"aia CMC IS95. napaMmeTpoB 0OPaTHOTO
kanaina CMC IS-95.
Hroro 4
Hroro 3a cemecTp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HaunmeHnoBanue nabopaTopHbIX paboT rpuBeieHo B Tabnure 5.4.
Tabnuua 5.4 — HaumeHnoBaHue 1a0opaTopHbIX paboT
61211 10

CornacoeaHa Ha noprane Ne




HasBanus paznenos (Tem) HanmenoBanue Tpynoemkocts, | ®opmupyemslie
JUCIUIINHBI 1abopaTopHbIX paboT q KOMIIETEHIIUH
7 cemecTp
2 Hudpossie aBTomaTsl (L{A) st |Pacuer u moctpoeHue 4 [IKP-3, IIKP-5
rerepauuu [ICII mo60# 1IMHBIL. aBTOKOPPEIALIMOHHBIX
OyHkuuy Youa, uX CBOUCTBaA. GbyHKuMl
JInHeHOE BECOBOE CIIOKEHNE KOppeJsLUU
U(PPOBBIX TOTOKOB. MICEBIOCTYYalHbIX
nocnenosarenbHocTel (IICIT)
Xadwmena, 'onga, bapkepa,
¢byHkumii Yoonma.
Hroro 4
3 Metoasl popmupoBaHus PacyeT 4yBCTBUTENBHOCTH 4 [TKP-3, I[IKP-5
IIYMOMNOJOOHBIX PaIMOCUTHAJIOB KOPPEJSAIUOHHOTO
(IIITTP). IMepenarunx LIIIP ¢ MpUEMHUKA.
OuHapHOU (Ha30BOM MAHUIYJIAIIHEH
(Binary Phase Shift Keying —
BPSK). KoppensironHsiii
. Hroro 4
npueMHUK ¢ 00padoTkoi TP Ha
BBICOKOH 9aCTOTE, €T0
MMOMEX0YCTONYMBOCTb.
4 JIocTOMHCTBA PaJOCBsI3U Ha OrneHka 4 IIKP-3, IIKP-5
ocHoBe CDMA. IIOMEXO0YCTONYNBOCTH
KOPPEALMOHHOTO
MIPUEMHUKA.
HWroro 4
5 KoppensiiimoHHbIH TPUEMHUK C Pacuert peakuuu naTerpaTopa 2 [TKP-3, I[IKP-5
obpabotkoit IIITTP Ha ypoBHe co cOpOCOM Ha YUTIOBBIE
yunosoit [1CII. OCJIEN0BATEILHOCTH
Pa3IMYHON JTJIUHBI.
HUrtoro 2
6 XapaKTepUCTUKU CUCTEMBI Pacuer snepreruueckux 2 [IKP-3, TIKP-5
moomibHOM cBsizu (CMC) IS-95. rapaMeTpoB MPSIMOTO KaHaja
Oco0OeHHOCTH TTPSIMOTO KaHaJa. CMC IS9s.
Hroro 2
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoexkT / kypcoBasi pabora

He npeaycmoTpeHo yaeOHBIM MIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buasl caMmocTosTeNIbHOM paboThI, TPYAO0EMKOCTh U (POPMUpPYEMble KOMIIETEHIIMU PEICTABIIECHBI B

tabmuie 5.6.
Tabauia 5.6 — Bugbsl caMocTosITeNsHOM paboThl, TPYA0EMKOCTh B (pOopMHUpyeMble KOMIETSHIIMH
HazBanus pasnesnoB (Tem) Braer . | Tpynoemkocts, | ®opmupyembie Dopmbl
CaMOCTOSITENIbHOM
JUCIUTUTAHBI q KOMIIETEHIINH KOHTPOJIS
paboThl
7 cemecTp
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11




1 AcUHXpOHHBIN U IToaroroBka k 2 [IKP-3, IIKP-5 | TectupoBaHnue
CUHXPOHHBIN TECTUPOBAHUIO
MHOKECTBEHHBIHN J10CTYTI
npu texHonaorun CDMA.  TloarotoBka K 3a4eTy 2 ITKP-3, IIKP-5 3auér
IIceBnocnyuaiinbie
II0CJICI0BATCILHOCTHU Hroro 4
(IICIT), ux cBoiicTBa.
2 IludpoBsie aBTOMATHI [ToaroroBka k 4 [TKP-3, I[IKP-5 | TectupoBanue
(IA) nns renepanuu [ICIT | TecTupoBanuio
o060 1uHbl. OYHKIHME | TJoAroToBKa K 2 [TKP-3, TIKP-5 | JIabopatopHas
VYouma, uX CBOWCTBA. 71a00paTOPHOI pabota
JInHeiiHOE BecoBOE pa60Te’ HaIlucaHue
CJI0’)KeHHE IUPPOBHIX oTyeTa
IIOTOKOB. [ToaroroBka K 3a4eTy 2 [1KP-3, IIKP-5 3auéT
Hroro 8
3 Metoast popmupoBanust |IloaroroBka 2 [IKP-3, [IKP-5 | TectupoBanue
IIyMOIIOTOOHBIX TECTUPOBAHUIO
paauocurnanos (LLIIP).
Iepenarank LITIP ¢ IToaroroBka k 2 [TKP-3, TIKP-5 | JIaboparopHas
GuHApHOI (pa3oBoii nabopaTopHOi pabota
manumnyssinueit (Binary pabote, HanucaHue
Phase Shift Keying — oTHcTa
BPSK). KoppemuHOHHI:IH ITogroroBka k 3aueTy 2 IIKP-3, TIKP-5 3auér
HIpUEMHHK ¢ 00pabOTKOM
IIIIP Ha BEICOKOM YacToTe, HAtoro 6
€ro IoMexoyCTON4YUBOCTb.
4 JlocrouncTBa paguocss3u |[loaroroska k 2 [IKP-3, IIKP-5 | TectupoBanue
Ha ocHoBe CDMA. TECTUPOBAHUIO
[ToaroToBka k 4 ITIKP-3, [TKP-5 | JlaGopaTopHas
nabopaTopHOH pabora
paboTe, HalMCaHHE
oTyeTa
IToaroroBka k 3auery 2 IIKP-3, TIKP-5 3auér
Hroro 8
5 KoppensiimoHHbIH [ToaroroBka k 2 [TKP-3, I[IKP-5 | TectupoBanue
MIPUEMHUK ¢ 00pabOTKON | TECTUPOBAHUIO
LIITP Ha ypoBHE 4HIIOBOH  |[JoaroToBKa K 4 [IKP-3, TIKP-5 | JIaboparopHas
HCIL nabopaTopHOI pabota
pabote, HarucaHue
oTyera
IToaroroBka K 3aueTy 2 [IKP-3, TIKP-5 3auér
Hroro 8
6 XapakTepuCTUKH IToaroroska k 2 IIKP-3, IIKP-5 | TectupoBanue
CUCTEMbI MOOMIJIBHOM CBS3M | TECTUPOBAHUIO
(CMC) IS-95. [ToaroToBKa K 2 [IKP-3, [IKP-5 | JlaGopaTopHas
Oco0eHHOCTH TPSMOTO 1n1aGopaTopHOii paGoTa
KaHaa. paboTe, HarMcaHue
oTyeTa
[ToaroroBka k 3auery 2 IIKP-3, TIKP-5 3auéT
HUrtoro 6
12
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7 Apxutexktypa npsamoro  |Iloaroroska k 2 [IKP-3, IIKP-5 | TectupoBaHnue
kanasia CMC IS-95. TECTUPOBAHUIO
[ToaroroBka k 3auery 2 IIKP-3, TIKP-5 3auéT
Hroro 4
8 Apxurekrtypa ooparaoro |Iloaroroska x 2 [IKP-3, IIKP-5 | TectupoBaHue
kaHaina CMC IS9S. TECTUPOBAHUIO
[ToaroroBka k 3auery 2 IIKP-3, TIKP-5 3auéT
Hroro 4
9 PerynupoBka momuoctu |[loaroroBka k 2 [IKP-3, [IKP-5 | TectupoBanue
B CMC IS-95. RAKE- TECTUPOBAHUIO
IpHUCM. [ToaroroBka k 3auery 2 IIKP-3, TIKP-5 3auéT
Hroro 4
10 Xsumosep B CMC IToaroroBka k 2 [IKP-3, [IKP-5 | TectupoBanue
IS-95.Emxoctu CMC TECTUPOBAHUIO
Pa3IUYHBIX TEXHOJIOTHM.
TlepCrieKTHBBI Pa3BHTHS [ToaroroBka k 3auery 2 IIKP-3, IIKP-5 3auér
CMC Ha ocHOBE toro 4
texnosoruu CDMA.
Hroro 3a cemectp 56
Hroro 56

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILIMHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUH, (GOPMUPYEMBIX NMPU U3YyUYCHHH AUCIUILINHBI, U BUJIOB Y4eOHOM

JESTENIbHOCTH IIPEICTABIEHO B Tabauue 5.7.

Tabmuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHbI, U BUIOB

3aHATHI
Bunel yueOHOIM nesTeNbHOCTH
Popmupyemsie Jlexk. JIa0. Cam. DopMBI KOHTPOJIS
KOMIIETEHLINU IIpak. 3aH.
3aH. pao. pao.
ITKP-3 + + + + 3auér, JlabopaTopHas paborta,
TectupoBanue
ITKP-5 + + + + 3auér, JlaboparopHas padota,
TectupoBanue

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXCs

6.1. basuibHbIe OneHKH 1J1s1 (PopM KOHTPOJIA

BambHbie oneHKH 17151 POPM KOHTPOJIS MpeICcTaBIeHbI B Tabmuie 6.1.

Tabmauua 6.1 — banibpHble OLIEHKU
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. . | MakcumanbHbIH Oamn
MaxkcumanbHbII MaxkcumanbHbII
3a IEPUOJ MEXKIY Bcero 3a
@DopMBbI KOHTPOJIS 6am1 Ha 1-y10 KT ¢ 0a 3a mepuoa
2KT u Ha KoHel CEMECTP
Hayana cemectpa | Mexnay KT u 2KT
cemecTpa
7 cemecTp
3auér 0 0 30 30
JlaGopatopHas pabota 10 20 20 50
TectupoBaHnue 5 5 10 20
Hrtoro makcumym 3a 15 25 60 100
Hepuos
13



Hapacratomum utorom 15 40 100 100

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

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

bamnibl Ha naTy TEKylero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

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

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

N|W | B~

< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK

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

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

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

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

1. Teopust snexTpudeckoit cBsi3u: YuebHnoe nmocodue / 0. I1. Akynunuues, A. C. beparapar -
2015. 196 c. [DnexTponHbIi pecype]: — Pexxum moctyna: https://edu.tusur.ru/publications/5858.

2. l'ankun, Bsuecnas Anexcannposud. [{udposas MoOMIEHAS paaHOCBs3b : yueOHOE mocodue s
BY30B. - M. : ['opstuas nmuuus - Tenexom , 2012. - 592 c. (nanmune B 6ubimoreke TYCVYP - 40 3k3.).

3. Cxusip, beprapa. Lludponast cBs3b: TeopeTndeckrie OCHOBBI U MpakTHUecKoe mpuMeHenue: [lep.
¢ aHr.. - M. : Bunbsimc , 2004. - 1099[5] c. (mamuune B 6udbmmnoreke TYCYP - 18 9k3.).

7.2. lonoTHUTEIbHAS JIUTEPaTypa

1. Boakos, Jles HukomaeBuu. Cucrtemsl nudpoBoil paauocBsi3u. ba3zoBeie METOABl U
XapaKTEPUCTHUKH : YUueOHoe mocoOue s By30B. - M. : DkotpeHas , 2005. - 390[2] c. (Hanuune B
ouomorexke TYCVYP - 42 3k3.).

2. AnanoroBoe u nudpoBoe panuosenianue: Yuedbnoe mocodue / C. B. Menuxos - 2015. 233 c.
[DnexTponHbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/5457.

7.3. YueOHO-MeTOAN4YeCKHE MOCOOUs
7.3.1. O6s3aTes1bHbIE YUeOHO-METOAMYECKHE MOCOOUsI

1. PaguocBsi3p Ha OCHOBE IMIYMOIOAO0OHBIX CUTHAIOB (YacTh 1): YdueOHO-MeToANMYIecKoe mocodue
10 MaTepuajgaM JICKIIMOHHBIX 3aHATHH, MPAKTUYECKUX 3aHATHH, JUII KypPCOBOTO IMPOCKTUPOBAHUS H
CaMOCTOSITEIBHON pabOTHI CTYJIEHTOB paMOTeXHUYeCKUX cnermanbHocTer / C. B. Menuxos - 2014. 32 c.
[DnexTponHsbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/4135.
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2. MoOunbHas paguocBsA3b: IIYMOBBIE XapaKTEePUCTHUKH, CIEKTpalbHas U dHEpreTudyeckas
3¢ dexTUBHOCTD, cOATAaHCUPOBAHHBIN AyIUIeKC: YdueOHOe mocoOue i JCKIIMOHHBIX U MPAKTHYECKUX
3aHATUH, KYpCOBOTO NPOEKTUPOBAHUSA, CAMOCTOSATENbHONW pabOThl CTYJEHTOB PAaAUOTEXHUUYECKHUX
cnenuanpHocted / C. B. MenuxoB - 2015. 51 c. [DnekTpoHHBIH pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/5113.

3. MobuibHast paAuoOCBsI3b: YyBCTBUTEIBHOCTh AHAJIOTOBBIX U HU(PPOBBIX TPUEMHBIX YCTPOUCTB,
SHEpreTudecKkas u crekrpanbHas 3p(GEeKTUBHOCTh Pa3IMYHbIX BUI0B MAHUITYJISIIINY, cOaTaHCUPOBAHHBIH
nymiiekc: YueOHoe rnmocodue [isl IeKIMOHHBIX U MPAKTUUYECKUX 3aHATUH, KypCOBOTO IPOEKTUPOBAHMUS,
CaMOCTOSITEIBHON pabOTHI CTYJICHTOB paMoTeXHUYeCKUX cneruanpHocter / C. B. Menuxos - 2018. 54 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/8906.

4. YacTOoTHOE TIAHUPOBAHUE U AIEKTPOMArHUTHAs COBMECTUMOCTbh CHCTEM MOOMIBHON CBA3M:
YyeOHo-MeToIMUecKoe MocoOue sl MPaKTUUYECKUX 3aHATUUH U KypCOBOTO MPOECKTHUPOBAHUSA A
CTYJCHTOB paguoTeXHHUecKux crenuanbHocTelt / C. B. Menmuxo - 2014. 13 c¢. [DnekTpoHHBIH pecypc]:
— Pesxxum nocrtyna: https://edu.tusur.ru/publications/4129.

5. Tpaduk, eMKOCTh U YCTOMYMBOCTH CUCTEM MOOWMIIBHOM CBSI3U: Y 4€OHO-METOIMUECKOE TTocoOre
IJI NPaKTUYECKUX 3aHSATHH M KypCOBOTO MPOEKTHUPOBAHUS MJIsl CTYIAEHTOB PaJUOTEXHHUYECKHUX
cnenuanpHocted / C. B. MenuxoB - 2014. 13 c. [DnekTpoHHBIH pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/4134.

6. OrneHka 4yBCTBUTEIBHOCTH PATUOTIPUEMHBIX YCTPOUCTB: YueOHOe mocoOue Isl JICKIUOHHBIX U
MPaKTUYECKUX 3aHSATHUH, KYypCOBOrO MPOEKTHUPOBAHHUSA, CAMOCTOATEIbHON pabOThl CTYJEHTOB
panuoTexuuyeckux cnenuanbHocteit / C. B. Menuxos - 2018. 99 c. [DnexkTponHslii pecypc|: — Pexum
nocrtyma: https://edu.tusur.ru/publications/8838.

7. HccrnenoBanve aMIUIMTYJHBIX CIIEKTPOB CUTHAJIOB C UMIYJIbCHOM MOJYJISILIMEN B IPOrpaMMHOM
cpene Simulink: Metoanueckue ykazanus k maboparopHsiM padotam / A. B. Houkos, C. I'. PricOekoB -
2018. 31 c. [DnekTpoHHBIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/7693.

8. COOpHUK 3JIEKTPOHHBIX JTA0OOPATOPHBIX PAabOT MO CHCTEMaM CBSI3H: Y4EOHO-METOAUYECKOE
rmocoOue I BBITIOJTHEHHS Ta00paTOPHBIX pabOT U caMOoCTOoATeNbHON padoThl / A. B. HoBukos - 2017.
158 c. [DnexTpoHHbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/6888.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JIUIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YHUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M1 HHBAJIUIOB MPEIOCTABIAIOTCA B opMax,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUH.

J1s1 M1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

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

1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00pallaThCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOMI
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YU4EeOHO-HATJISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
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TEMaTUYECKHE WIUTIOCTPALMH T10 JICKIIMOHHBIM pa3ziesiaM AUCLUILITHHBIL.
8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecrieueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyebnas nabopatopuss HHGOPMAIIMOHHBIX TEXHOJIOTHH: ydeOHas ayIUTOPHS ISl IPOBEACHUS
3aHATUN NPAKTUYECKOTrO TUIA, yueOHast ayIUTOPHs AJs MPOBEIACHUS 3aHATUH 1ab0paTOPHOTO THUIIA,
MOMEIIEHHUE JIJIi KYpCOBOTO MPOEKTUPOBAaHMS (BBIIOJHEHUS KYpcoBBIX pabor); 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 47, 423 ayn.

Omnwucanue UMeEroIerocss 000py0BaHUS:

- Jocka maruutHo-MapkepHas BRAUBERG;

- LMC-100103 Dkpan ¢ anexrponpusogom Master Control Matte 203*203 cm White FiberGlass,
YyepHas KanMa I10 IEPUMETPY;

- [Ipoextop NEC «M361X»;

- Cuctemnsbiit 610k (16 1mIT.);

- Monwutops! (16 mrT.);

- KomnsroTtep;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- 7-Zip;

- AVAST Free Antivirus;

- Adobe Acrobat Reader;

- Google Chrome;

- LibreOffice;

- Microsoft PowerPoint Viewer;

- Mozilla Firefox;

- OpenOffice;

- PTC Mathcad 13, 14;

- Qt Framework Community;

- Qucs;

- Scilab;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

VYuebnas nmabopatopus WHPOPMAIIMOHHBIX TEXHOJIOTHHN: ydeOHasl ayIUTOPHS ISl IPOBEICHUS
3aHATUM MPaKTHUYECKOIro THIA, yueOHas ayIuTOpHs JJIs MPOBEICHUS 3aHATHI 1abopaTOpHOTO THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHSI KypCcOBBIX pabor); 634034, Tomckas
obnacts, T. Tomck, Bepmununa ynuna, 1. 47, 423 ayg.

Onucanue uMeroLerocss 000pya0BaHuUs:

- Jlocka maruutHo-MapkepHass BRAUBERG;

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

- [Tpoextop NEC «M361X»;

- Cucremnsbiit 6510k (16 1mIT.);

- Monuropsi (16 mT.);

- Komnsrorep;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- 7-Zip;

- Adobe Acrobat Reader;

- Google Chrome;

- LibreOffice;

- Microsoft PowerPoint Viewer;

- Microsoft Windows 7 Pro;

- Mozilla Firefox;

- OpenOffice;

- PTC Mathcad 13, 14;
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- Qt Framework Community;
- Qucs;
- Scilab;

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

Jlist caMoCTOSATeNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
Paco0KEHHBIC TI0 apecaM:

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

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

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

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

Omnwucanue UMeEroIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «HTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

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

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

[Ipu 3aHATHAX ¢ OOy4YalOUIMMHCA C HAPYUIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydYaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

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

[Ipu 3aHgATHSAX ¢ OOYyYalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHo nHGOpMaIMU B JOCTYIHBIX GopmMax, MOOMIILHON CUCTEMbI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl U METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAMH U3YUeHUsl
JTUCIUTINHBI

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

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl kKoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
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1 Acunxponssiii 1 cuaxponHslii [[IKP-3, TIKP-5  3auér [Iepeuyens BonpocoB i
MHOKECTBEHHBIN JOCTYT TPU 3aueTa
texHosoru CDMA.
IlceBnociyuaiinbie TecTtupoBanue [IpuMmepHBIil nepeueHb
nocinenoBarensHoct (I1CIT), TECTOBBIX 3aJlaHUH
WX CBOWCTBA.
2 lludpossie aBTomatsl (I1A)  |IIKP-3, [IKP-5  |3auér [TepevyeHn BOIPOCOB AJIs
11 renepanuu [CI mro6oi 3ayeTa
anuHbl. OyHKIUK YoIiia, HX Jlaboparopuas Tembl 1a00paTOPHBIX padOT
CcBOMCTBA. JImHEHOE BeCcoBOE pabora
CIOKEHHE IU(BPOBBIX MOTOKOB. Tectuposanue [IpuMepHBIi MepedeHb
TECTOBLIX 3aJaHuN
3 Metoasl popmupoBaHus [IKP-3, [IKP-5  |3auér [Iepeuens BOIIPOCOB It
IIYMOMNOJOOHBIX 3auera
paauocurnainos (ILITP).
Hepez[a"urqHK ITHIP ¢ 6H?apHOﬁ JlaGopaTopHas Tembl 1abopaTopHBIX paboT
dazoBoil MaHUITyIALIUEH paGora
(Binary Phase Shift Keying —
BPSK). KoppensiuonHsiii
PUEMHHK ¢ 06paGoTKoii LLITTP TectupoBanue [IpumepHsIil nEpevyeHb
Ha BBICOKOM 4acTOTe, €ro TECTOBBIX 3a/AHUH
MIOMEXO0YCTOMYUBOCTb.
4 locrounctBa paguocssizu Ha |[IKP-3, IIKP-5  |3auér [Iepeuyens BonpocoB i
ocHoBe CDMA. 3aueTa
JlaboparopHas Tembl 1abopaTopHbIX pabOT
pabota
TectupoBanue IIpuMepHBIii epeyeHb
TECTOBBIX 3aJaHUI
5 Koppemsiimonnsiid mpuemuuk | [IKP-3, TIKP-5  [3auér [Tepeuens BOIIPOCOB 1Jist
¢ oopabotkoii LITIP Ha ypoBHE 3a4yeTa
aunosoi ITICTL JlaGoparopHas Tembl 1a60paTOPHLIX paboT
pabota
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aJaHUI
6 XapaKkTepUCTUKU CUCTEMBI [IKP-3, IIKP-5  |3auér [Iepeuens BonpocoB i
MoOubsHOM cBsa3u (CMC) IS-95. 3aueTa
OcoGeHHOCTH TIPSMOTO KaHaa. Jlaboparopnas Tewmbl 1abopaTopHBIX pabOT
pabota
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
7 Apxurektypa npsimoro kanana|IIKP-3, [IKP-5  |3auér [Iepeuens BonpocoB it
CMC IS-95. 3aueTa
TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHU
8 ApxurekTypa 0OpaTHOTO [IKP-3, IIKP-5  |3auér [Iepeuyens BonpocoB it
kaHaina CMC IS95S. 3aueTa
TectupoBanue [IpumMepHbIi IEpedeHb

TECTOBLIX 3aJaHUuN
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9 PerynupoBka MOIIIHOCTH B [IKP-3, IIKP-5  |3auér [Iepeuyens BonpocoB i

CMC IS-95. RAKE-npuem. 3aueTa
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3a/IaHU
10 Xaunosep B CMC IIKP-3, IIKP-5  |3auér IIepeuyens BOpocoB 11t
IS-95.Emxoctu CMC 3aueTa

Pa3IMYHBIX TEXHOJIOTUH.
ITepcniextuBsl pazButuss CMC
Ha ocHoBe TexHosorun CDMA.

TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

[Ixana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCHUIUIMHE TpUBeaeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOYYEHHUS IO

JAUCLUIIIINHE
®dopmynupoBKa TpeOOBaHU K CTETICHH C(HOPMHUPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIETBOPUTENHHO) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MIpUMEHEHUE
yMEHUe HABBIKOB
3 ot 60% 1o o0mue, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHCTEMAaTUYECKH | CUCTEMaTUYECKOe
CyMMBI 0aJIIoB OCYIIECTBIISIEMOE MIpUMEHEHNE
yMeHHue HABBIKOB
4 (xopotio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CozepKalue yCIICLLIHOE, HO YCHEUIHOE, HO
MaKCHUMaJIbHOM OTJIEbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0auioB | mpoOaemMbl 3HaHUS OTJICIbHbIE OTJIeIbHbIE
poOeIbl yMeHue poOeIbI
MpUMEHEHHE
HABBIKOB
5 (OTIUYHO) >90% ot c(hopMHUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOM | CHUCTEMaTUYECKHE yMEHUe CHUCTEMATUYECKOe
CYMMBI 0aIOB 3HAHUSA MPUMEHECHHE
HABBIKOB

[IIkanma KOMIUIEKCHOM OLIEHKH C(hOPMHPOBAHHOCTH KOMITCTCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUH

Ouenka dopMynrpoBKa TPeOOBAHUM K CTETICHH KOMIIETEHIIUN

2 He nmeeT HeoOX0AMMBIX MpEACTaBICHUI O MPOBEPSEMOM MaTepuae
(Hey1OBJIETBOPHUTEIBHO) | MIIH
3HaTh Ha ypOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIE NPU3HAKU UM TEPMUHBI H3y4aeMOr0 3JIEMEHTa COACP KaHuUs, UX
OTHECEHHOCTb K OIPE/IeJICHHON HayKe, OTpaciay Wik 00beKTaM, y3HaeT B
TEKCTaX, U300paXKEHUAX WIM CXEMaX U 3HAeT, K KAKUM MCTOYHUKAM HY>KHO
oOpamiarbes A 0oJiee 1eTaabHOr0 €ro YCBOSHHUS.
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3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT
(YIOBJIETBOPUTENHHO) |M3YUYEHHBIN 3JIEMEHT COACPKAHUS PENPOYKTUBHO: IPOU3BOIHHO
BOCITPOM3BOIUT CBOU 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JIEUCTBUSAX.

4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (0TIMYHO) 3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10KA3aTEIbHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
NEHCTBUAX, YUYUTHIBAS U YKa3bIBasl CBA3U U 3aBUCUMOCTU MEXIY 3TUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIIIMHBI, €T0
3HaYUMOCTb B COJIEP’KAHUN JUCLMUILINHBIL.

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

1. Konpl 'onaa npumeydaTenbHbL:
W neanbHOI aBTOKOPPEISIMOHHON (pyHKITHEH
Tpex3HauHON (yHKIKEH B3aUMHOI KOppENIALuu
CBoeil OpTOroHaIBLHOCTHIO
Tewm, uto ux u3odpen muctep "o
2. M-nocnenoBaTenbHOCTH IPUMEYATENbHBI:
MakcuMalnbHbIM IEPUOIOM
XOpOLNMH B3aUMHO KOPPEISLIUOHHBIMU CBOMCTBAMHU
CBoeil OpTOroHaIbLHOCTHIO
PaBeHCcTBOM KOJIMUECTBa HYJIEN U €AUHULL
3. Konapl Youa npumevarenbHbl:
W neanbHOI aBTOKOPPEISIUOHHON (pyHKITHEH
Hanuuunewm nocnenoBatenbHOCTH TUMA "MeaHap"
CBoeii abCOMIOTHOM HE3aBUCUMOCTHIO
CBoeil OpTOroHaIBLHOCTHIO
4. Jlns cucteM pailloCBsI3U € PaCUIMPEHHBIM CIIEKTPOM XapaKTepHa:
Jlyumias 3amuTa OT HEpeJHAMEPEHHBIX IOMEX U MHOTOJIy4€BOI'0 paclpOCTPaHEHUs CUTHaIA
Bosee BricOoKast OMTOBasi CKOPOCTH Mepeiaun HHPOpMaLUU
bonplias m10THOCTh MOIIHOCTH U3JIy4aeMOr0 CUTHaJIa
3aMeTHOCTh B paano3dupe
5. CucteMsbl ¢ KOJOBBIM Pa3/ieI€HUEM KaHAJIOB!
BoITecHWIN Apyrue TEXHOJIOTUN Pa3AeiieHUs] KaHAIOB BBUJly CBOEH UCKIHOUUTEIbHOCTU
[TpyMeHSIIOTCS] OTHOBPEMEHHO € APYTUMHU TEXHOJIOTHSIMU pa3/JIeJICHNs] KaHAJIOB
IIpakTHuecKku He IPUMEHSIOTCSA BBUAY CBOEH CII0KHOCTHU
Otpanu "ko3bIpHYI0 MacTh" TexHoiorun OFDM
6. Koapduument pacmmpenus crekTpa B COBPEMEHHBIX CUCTEMaX PaAHOCBI3H BapbUPYETCS B
npeaenax:
*4-512
256-1024
4-64
32-128
7. EMKOCTb CUCTEM PaJMOCBAI3H C KOJOBBIM pa3/ielICHUEM KaHAJIOB B IEPBYIO OYEpEb 3aBUCUT
OT:
[TostoCBI 4acTOT U3JIy4aeMbIX CUTHAJIOB
Pacnpenenenus MOITHOCTH MPUHUMAEMBIX CUTHAJIOB OT MOOMJIBHBIX CTaHLIUH
KonnyecTBa kaHamooOpa3yomux Ko10B
KonnyectBa 6a30BBIX CTAHIHIA
8. Jlyig cucteM paguocBs3u ¢ KOJOBBIM Pa3/ie€eHUEM KaHAJIOB XapaKTEepHa:
Apnanrtanus guarpamMM HalpaBI€HHOCTH aHTEHH 0a30BOW CTAaHIMHU IOJ YCJIOBHS
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pacrnpocTpaHeHHUs] PaJHOBOJIH
Koppexknus criektpa popMupyemMoro pagnocuraaia Tuma "moabeM BepXHUX 4acToT"
['eHeparus paguocuruana ¢ NPakTUYeCKU MOCTOSIHHON MOIITHOCTBIO
[Ipenu3nonHas peryjanpoBKa MOIIHOCTU HU3JIyYaeMbIX CUTHAJIOB B OOJBIIOM AMHAMUYECKOM
Juana3oHe

9. Koaddunment pacmupenus crnekTpa paBeH 256. OTHOIIEHHE CUTHAJ-IITYM TOCe cxxaTus (1o

BPEMEHH) CUTHAJIA C PACIIUPEHHBIM CIIEKTPOM YBEJIUYHUTCS HA:
110 dB
48 dB
24 dB
55dB

10. OTHOIIEHHE CUTHAJ-UIYM MOCJIE CKaThs (10 BPEMEHU) CUTHaJla ¢ PaCHIMPEHHBIM CHEKTPOM
3aBHCHUT OT:
Koaddumnumenra pacmmpenus crekrpa
DHepruu TOro CUrHaja JeJeHHON Ha CTIEKTPaIbHYIO IJIOTHOCTh IIyMa
[Tomocer 06paboTKH
Kanpuzor ¢punbTpa cxxatus

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

1. Tunel MHOXECTBEHHOI'0 (MHOIOCTAHLIMOHHOTO) JIOCTyIla HA OCHOBE TEXHOJOTMH KOJOBOTO
paznenenus kanayoB cBsizu (CDMA).

2. CnexTtp u 6a3a (ko3 duuuent pacmmpenus cuekrpa — SF — Spreading Factor) ummynbscHoro
(6utoBoro) curnana. lllymononoOHbI uMnIynbCHBINH curHai, ero SF u cnektp. Cnektp
nrymornoo0Horo paguocurnana (ILUII-paguocurnana).

3. Mertoast dopmupoBanus III-pagrnocurnana: MeTos «mpsMoit mocnenoBarenbHocTn» (DS —
Direct Sequence); meton «ckaukoB no yacrtore» (FH — Frequency Hopping). [Ipunuun
dbopmupoBanus LIII-paguocurHana mo mociaelOBAaTEIbHOCTU» M CTPYKTypHas cxema
nepeaarynka ¢ OuHapHOW ¢azoBoit Manumyssiuued (Binary Phase Shift Keying — BPSK).

4. AstoxoppensaunonHas Gpynkuus (AK®) equHIYHOTO UMITyJIbCa U €T0 KOIUH, CABUHYTON BO
BpemeHu. CpoiictBa AK®. AK®D 3HakonepeMEHHBIX NEPUOJMYECKUX IICEBAOCITYYANHbBIX
nociaenoBarenbHocteil (IICII). MnocnenoBaTelbHOCTH MAaKCHUMaJbHOW MAJUHBI —
nocnenoBarenbHocTH Xaddmena. CroiictBa M-nocnenosarensHocteid. [Ipennoururensasie M-
nocinenoBarenbHocTu. llocnenoBarensHocTu I'onpa, mocnenosarensHocTu Kacamu. Mx
CBOMCTBA.

5. Anepuoauueckue nocieaoBaTeabHOCTH bapkepa. Bo3MOXHOCTh MCIIONIB30BaHUSA KOJOBBIX
nocieoBarenbHocTe bapkepa B kauecTBe mpeamOyis s oOecrieueHHs CUMBOJIBHON U
IIUKJIOBOM CUHXPOHHU3AIMH B IIU(PPOBBIX CUCTEMAX CBS3H.

9.1.3. TembI J1a00paTOPHBIX PadoT

1. Pacyer U mocTpoeHHE aBTOKOPPEISIMUOHHBIX (YHKIIUH KOPPEISAIMUH TCEeBIOCTyYalHBIX
nocnenoBarensHocTedt (IICIT) Xadmena, ['onna, bapkepa, pynknuii ¥Yomma.

2. PacueT 4yBCTBUTEIBHOCTH KOPPEISIUOHHOTO MPUEMHUKA.

3. OueHka NOMEX0yCTOMYMBOCTH KOPPEISITUOHHOTO MPUEMHUKA.

4. Pacyer peakiuu MHTETpaTOpa CO COPOCOM Ha YHMITOBBIE MOCIEAOBATEIBHOCTH PA3IMIHON
JUTMHBI.

5. Pacuer sHepreTrueckux napaMmeTpoB npsmoro kanaiza CMC IS95.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

HayaTh u3yueHne AMCUMILTMHBI HEOOXOAUMO CO 3HaKOMCTBa ¢ paboyeil mporpaMMon, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaia He0OXOANMMO PETYIISIPHO
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oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-MIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON JUCITUTUIMHBI.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HUJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

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

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Ta0mwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronmxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIIHLHOTO arlapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUsSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

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

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbS 1 HHBAJIMI0B

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

— B mieuaTHoOu hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.

.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHHS OTBETOB HA 3aJaHHsI, a UMEHHO:

CornacoeaHa Ha noptane N2 61211

22



— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYCHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIIOB.
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