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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
mpotokot Ne 12 or« 4 » 7 2018 r
JINCT COI'JTACOBAHUA

PabGouass mporpaMMa IUCHUIUIMHBI COCTaBJieHa C y4deToM TpeOoBaHui (denepanbHOTO
rOCy/IapCTBEHHOT'O 00pa30oBaTeNbHOTO cTaHaapTa Beiciiero oopasopanus (OI'OC BO) no nanpaBieHuUIo
noarotoBku (cneruanpHocTH) 11.03.02 MH(DOKOMMYHUKAIIMOHHBIE TEXHOJIOTHU M CHUCTEMBI CBSI3H,
yrBepxkaeHHoro 06.03.2015 roga, paccmorpena u ogobpena Ha 3acenannu kadenpsl PTC 04 urons 2018
rojia, mpoTokoa Ne 12.

PazpaboTumk:
noreHt kad. PTC A. B. HoBukos

3aBeayronuii odecreuynBaromiei kad.
PTC C. B. Menuxos

Pabouas mporpaMma JUCIUIIIMHBI COTIIACOBaHa ¢ (PaKyIbTETOM U BBITyCKarOIIeH Kadeapoi:

Hexan PT® K. 1O. ITomoBa
3aBeyrOnInil BeIMTycKaroen kad.

PTC C. B. MenuxoB
OKCHepThl:

JlonieHT Kadepsl paguoTeXHUYECKUX

cuctem (PTC) B. A. I'pomoB
Crapumuii mpernoaaBarenb Kadeapbl
pagunorexnuueckux cucreM (PTC) . O. Hoznpeatbix
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
PaccMoTpenne nTpUHIMIIOB pPabOTBI M OCOOCHHOCTEH OpTraHHW3allid COBPEMEHHBIX CHCTEM
MOOUITFHOM CBSI3M HA OCHOBE TEXHOJIOTH C KOJAOBBIM pa3/IeICHHEeM KaHaJIOB.

1.2. 3agauy JUCHUIIIMHBI
— OOyueHMEe CTYIEHTOB KOMIUIEKCHOMY TEXHHYECKOMY MBILIUIEHUIO HA MPUMEPax H3y4CHMs
MPUHIUIIOB PabOThl YCTPOUCTB M cucteM TexHomorun CDMA mns mepenaun MHGOPMAIMH C yYETOM
ocoOeHHOCTeH (hopMupoBaHUs, Iepeadn, IpuemMa U 00pabOTKH IIyMOIOJOOHBIX PaJliOCUTHAJIOB.
—  ®@opmupoBaHue MpPO(ECCHOHATBHBIX KOMIIETCHIMHA 1O HANpPaBJICHUIO IOATOTOBKH B
COOTBETCTBHH ¢ TpeboBaHMsIMH «OCHOBHOI MpodeccroHabHOM 00pa30BaTENbHON IPOTPAMMBID.

2. MecTto aucuuimiinHbl B cTpykrype OINOIT

Hucnurnnuna «PaarocBsa3p Ha OCHOBE MIMPOKONOJI0CHBIX curHanoB» (b1.B.JIB.5.2) otHocuTCcs K
05oky 1 (BapuaTUBHAs 4acTh).

[IpeniecTByomUMU ~ TUCHUIUIMHAMY, (DOPMHUPYIOIIMMU  HaydajbHble 3HAHUS, SBISIOTCA:
becnpoBogubie TexHosoruu nepenaun uHpopmanuu (I'TIO-1), BecnpoBonHBIe TEXHONOTHUM TEpenadn
undopmanuu (I'TIO-2), becipoBoansie TexHosoruu nepenaun nHpopmanuu (I'TIO-3), BecnpoBoaHbie
texHosoruu nepexaaun uHpopmanuu (I'T1I0-4), Beenenne B mpodmip "Cuctembl MOOMIBHOM CBs3M'",
Kommyranusa B cucremax moOwibHOM cBsizu, OOmas teopust cBsizu, Pamuonepenatomiuie ycrpoiicTBa
cucTeM MOOWIbHOW CBSI3HM, PanuonpueMHble ycTpoHCTBa cHCTEM MOOWIBHOM cBsi3u, CHUrHaibl
ANeKTpocBsizu, CXEMOTEXHUKA TEIEKOMMYHHKAIMOHHBIX YCTpOMCTB, TeopeTnyeckue OCHOBBI CHCTEM
MoOuIbHOM cBsA3M, Lludposas 06paboTka cUrHayios.

[TocneayromumMu AUCUUTUTHHAMHE SBISAIOTCS: CEeTH U CUCTEMbl MOOMIIHHOMN CBSIZH.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUIIIHHBI

[Tponecc n3yueHust JUCUUIUIMHBI HallpaBjeH Ha (OpMUPOBAaHHUE CIIEIYIOUINX KOMIIETEHIIMHI:

— IIK-9 ymeHuemM mnpoBOAUTH pacyeTbl IO TMPOEKTY CETEeH, COOPYXKEHUH U CpEeACTB
MH(POKOMMYHHUKAIIMI B COOTBETCTBHM C TEXHHYECKHUM 3alaHMEM C WCIOJIH30BAHHMEM KaK CTaHIAPTHBIX
METOJIOB, IIPUEMOB U CPEICTB ABTOMATU3aLUU NPOEKTUPOBAHUA, TAK U CAMOCTOSITEIIBHO CO3/1aBA€MBIX
OPUTMHAJIBHBIX MPOTPamMM;

— IIK-16 roToBHOCTBIO H3y4aTh HAyYHO-TEXHHYECKYI0 HH(POpPMAIMIO, OTEYECTBEHHBIH U
3apyOeKHBIN OIBIT 110 TEMATUKE HCCIIEIOBAHNUS;

B pe3ynbrare nzyueHus: AMCUUIIMHBI 00 yYaIOLIUICS TOJIKEH:

—  3HATh NPUHIUNBI GOPMUPOBAHUS LUPPOBBIX IIYMONOJOOHBIX CUTHANIOB, 00 UX MCKAXKEHUIX
IIPU IPOXO’KJCHNHU KaHaia nepeaayd. [IpuHiumns paboTsl yCTpOWCTB U OJI0OKOB cucTeM (OPMHUPOBAHMS,
nepeiayy U npruema IyMOono1I00HbIX CUTHAJIOB, IOHUMAaTh GU3NYECKUE MPOLIECCHI, TPOUCXOISAIINE B HUX.

— yMmerhb lcronb3oBaTh €CTECTBEHHOHAYYHBIE 3aKOHBI, IPUMEHATh METOJIbI MATEMaTUYECKOTO
aHaJIM3a U MOJAEIUPOBAHUS IIPU TEOPETUYECKUX U HKCIEPUMEHTAIbHBIX MCCIECJOBAHMSIX; IPUMEHATh HA
IIpaKTUKE METO/Ibl aHaJIN3a U pacueTa OCHOBHBIX y3710B CDMA -cuctem. PazpabarbiBaTh 1 000CHOBBIBATh
COOTBETCTBYIOIIME TEXHUYECKOMY 3aJaHMI0 M COBPEMEHHOMY YPOBHIO Pa3BUTHS TEOPUU M TEXHUKHU
cTpykTypHBIe cxeMbl CDMA-cucrem.

— BJagerb [lepBUYHBIMU HaBBIKAMU HACTPOMKH M peryiaupoBku annaparypel CDMA-cucrem
IIPU IPOU3BOJICTBE, YCTAHOBKE U TEXHUYECKON IKCIUTyaTalluH.

4. O0beM AUCUMILVIMHBI U BUJbI Y4eOHOH padoThl
OOmast TpylOeMKOCTh IJUCHUIUIMHBI cocTaBisieT 4.0 3a4eTHBIX €AMHHUIBI U TpEeACTaBlIeHA B
Tabimue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTh TUCIUILIIMHBI

Bunb! yueOHOI e TeNbHOCTH Bcero gacos CemecTtpbl

8 cemectp
AyIuTOpHBIE 3aHATHUS (BCETO) 70 70
Jlexumm 24 24
[IpakTnueckue 3aHATHSA 22 22
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JlaGopaTopHbie pabOThI 24 24
CamocTtosTenpHas padora (Bcero) 38 38
OdopmieHune oTueToB 1O JTaOOpaTOPHBIM paboTam 22 22
[IpopaboTka JEKIIMOHHOTO MaTepHraia 10 10
[ToaroToBka K MpakKTUYECKUM 3aHSATHIIM, CEMUHAPaM 6 6

Bcero (6e3 ax3amena) 108 108
IloxroroBka u caya 3K3aMeHa 36 36
OO6mas TpyA0€MKOCTb, 4 144 144
3ayerHble EnuHUIB 4.0 4.0

5. Conep:xkanme U CHUNTHHBI

5.1. Pa3nesnl JUCHUIIMHBI 1 BUALI 3aHATHHI
Paznenbl AMCHMIUIMHBI U BUJIBI 3aHATUN TPUBEACHBI B Ta0uIe S.1.
Tabauma 5.1 — Pa3gensl AUCHMILINHLI U BUABI 3aHITUH

B o ) a E % §
g z g g | g% 5 2
o g < < o a O
Ha3zBanus pa3nenoB JUCHMITIMHbI % ) a o o 2 o
= =g 2| 83 25
= = ) A8 s ¢
8 cemectp
1 ACHHXPOHHBI U CHHXPOHHBIN 2 4 4 6 16 |IIK-16, I[TK-9
MHOECTBEHHBIN JIOCTYII ITPH
texHosnoruu CDMA. [lceBnocnyyaiinbie
nocnenoBarenbHocTy (IICIT), ux
CBOMCTBA.
2 Hudpossie aBTomatsl (LA) ms 2 0 4 ) 11  |IIK-16, T1K-9
rereparuu [ICII nr060# 1IuHEL
@yHKIMK Youa, uX CBOWCTBA.
JIuHeliHOE BECOBOE CII0KEHUE LIU(PPOBBIX
MOTOKOB.
3 Meronbl hopMupoBaHUs 4 4 12 12 32 |IIK-16, TIK-9
ryMonoAo0HbIX paguocurHanos (I1II1P).
[epenaruux TP ¢ 6unapHoii pa3oBoii
manunyssueit (Binary Phase Shift
Keying — BPSK). KoppemsiinoHHbIi
npueMHUK ¢ o0pabotkoii ILITTP Ha
BBICOKOI 4acToTe, €ro
IIOMEXOYCTOMYHUBOCTb.
4 JIocTOMHCTBA PaIMOCBSI3U Ha OCHOBE 2 0 0 1 3 IK-16, ITIK-9
CDMA.
5 KoppensiimoHHbII IPUEMHHK C 4 4 4 6 18 |IIK-16, T1K-9
o0pabotkoii ILTIP Ha ypoBHE YMTOBOI
[ICII.
6 XapakTepuCTHKH CUCTEMbI MOOMIBHOM 2 4 0 2 8 [1K-16, I[1K-9
cBs3u (CMC) IS-95. OcobennocTt
OpsSMOT0 KaHaa.

CornacoeaHa Ha noptane Ne 37827



7 Apxutektypa npsimoro kanaia CMC 2 2 0 2 6 [1K-16, TTK-9
IS-95.
8 ApxutekTypa obpatHoro kanaia CMC 2 4 0 2 8 [1K-16, TTK-9
IS-95.
9 PerynupoBka momuoctd B CMC 1S-95. 2 0 0 1 3 [1K-16, TTK-9
RAKE-npuem.
10 Xsumoep B CMC IS-95.EMkocTH 2 0 0 1 3 I1K-16, ITK-9
CMC pa3nu4HbIX TEXHOJOTHUH.
ITepcnextuBsl pazsutusi CMC Ha ocHOBE
texHojorun CDMA.
Hroro 3a cemectp 24 22 24 38 108
HWroro 24 22 24 38 108
5.2. Conep:xanue pa3ie0B JMCUUILIAHBI (110 JIEKIUSIM)
Copneprxanue pas3ieiaoB AUCUUILIAH (I10 JEKIHsIM) IPUBEACHO B Tabmuie 5.2.
Tabmmma 5.2 — Coneprkanue pas3ieoB JUCIUILUIAH (IT0 JICKITUSIM)
3 z £
2 = =
Z 2 5
HasBanus pasnenos Coneprkanue pa3iesoB AUCITUIUTHHBI (10 JICKIIUSIM) ) =5
o E
S 2 2
a o 2
= S
8 cemecTp
1 ACUHXpOHHBIN U ACHHXPOHHBIN U CHHXPOHHBIN MHOKECTBEHHBIN 2 [1K-16,
CUHXPOHHBII nocrtyt npu texnojgorun CDMA.Crektp u IK-9
MHOXKECTBEHHBIH nocTyn |Koadduiment pacumpenus crnekrpa (SF — Spreading
npu texnojoru CDMA. | Factor) ummnynbcHoro (OUToBOrO)
IIceBnocnyuaiinbie curnasna.lllymMmornomo0HbIi UMIYTBCHBIM CUTHAI, €TO
MOCIIEI0BATEIHbHOCTH SF u cniextp.CriekTp 1myMonogo0HOro paauocuruaia
(TICII), ux cBoiicTBa. (LIITTP).ABTOKOppensuonHas pyHkuus (AKD)
€IMHUYHOTO UMITYJIbCA U €70 KOIIMH, CABUHYTOH BO
BpemeHH.CBoiictBa AKD.AK®D 3HakonepeMeHHBIX
MEPUOJNYECKHX TICEBAOCITYYaiHbIX
nocnenoBarensHocTedt (IICIT).I1ocnenoBarensHOCTH
Xaddmena, 'onga, Kaccamu, nx
CBOICTBa. AIEpPHOIUYECKHE TTOCIIEI0BATENbHOCTH
bapkepa.
Hroro 7
2 Mudpossie aBToMatsl | L{udpossie aBToMaTs! (LIA) mist renepaumu I[1CIT 2 [1K-16,
(ITA) nns renepanuu JI000M JUIMHBI, TOPOXK AU TOTMHOM I1K-9
TICII nr0060ii JIAHEL A.Ynpasnsemas «macka» B LIA nns reHepanuun
OyHkuuu Youma, ux CABUHYTOM 10 BPEMEHU PETUINKU
cBoMcTBa. JInHenHoe [ICII.OpToronanbpHble GyHKIUHU Y OIla, UX
BECOBOE CIIOKEHHE (dbopMHUpoBaHHE HA OCHOBE MaTPHULIbI AZamMapa, ux
U (POBBIX TOTOKOB. cBoicTBa.Mcronb30BaHne TMHEHHOTO BECOBOTO
CJIO’KEHUS IU(POBBIX MOTOKOB /IS
MYJIbTUIIIEKCUPOBAHUSI MHOTUX KaHAJIOB CBSI3U B
nepelaTYmKe.
Hroro
3 MeTobl Mertoas! popmupoBanus LUTIP: metox «psimoit 4 I1K-16,
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dbopmupoBaHus nocaenoBarenbHocTH» (DS — Direct Sequence); I1K-9
ITYMOTIOJOOHBIX MeTOJl «cKaukoB 1o yactote» (FH — Frequency
pamuocurnanos (IIITP). |Hopping).CtpykTypHas cxema nepemarunka TP ¢
IlepenaTuux HIIIP ¢ O6unapHoiidazoBoit Mmanunysuueit (Binary Phase
OuHapHOi (pa3oBoii Shift Keying -BPSK).CtpykTypHas cxema
MaHunyssanueit (Binary | koppensinoHHOro mpueMHukac oopadotkoit TP Ha
Phase Shift Keying — BBICOKO# YacToTe (KOrepeHTHAasE HCOTJIaCOBaHHAs
BPSK). cenekuust LLITP).Peakius koppenstopa npueMHUKa
KoppensunoHHblii Ha TOJIE3HBIN (COTJIACOBAHHBIN) M HECOTJIACOBAHHBIN
npueMHHK ¢ 00paboTkoit | IIIT1P, Ha y3KOMOIIOCHYIO paJiiONIOMEXy, Ha
ILITP Ha BbICOKOH IIHMPOKOIOIOCHBIN TEIJIOBOM ITyM.3aBUCUMOCTh
4acToTe, €ro 3araca HOMeX0YCTOMYMBOCTH KOPPEISALUOHHOTO
MOMEXOYCTOMYUBOCTb. MIPUEMHHKA OT TIOMEXH Pa3IN4HOIO THIIA.
Hroro
4 JlocTonHCTBA JlocTonHCTBa paIMOCBS3U Ha OCHOBE [1K-16,
PanuoCBsI3U HAa OCHOBE CDMA:3HepreTudeckasi CKpbITHOCTb CBSI3H; I1K-9
CDMA. 3alUIIEHHOCTh OTHECAHKIIMOHUPOBAHHOT'O IOCTYIIA;
MOBBIIICHHASTIOMEXOYCTOHYUBOCTD K PA3INIHOMY
BU]TY IOMEX;0TCYTCTBUE )KECTKOT'O OTpaHHYCHUS
KOJIMYECTBAIOJIb30BaTEIEH pajiioKaHaia B OTIINYUE
oT texHojjoruiFDMA u TDMA; mocternennoe
YMEHBIIICHUE KauecTBaprueMa Mpy yBeITHICHUH
Yuclia oJb30BaTeNepaioKaHaa.
Hroro
5 KoppensiuoHHslii CrpykTypHasi cxeMa KOPPEJSILITUOHHOTO PUEMHHUKA ITK-16,
IIPUEMHHUK ¢ 00paboTkoil | cobpadbotkoii LIITIP Ha ypoBHe unnoBoit I1K-9
LITIP na yposHe unnosoi | [ICIT.xaTerpupoBanue unnosoii IICII ¢
[ICII. HAKOIUICHHEM IS AEMYIbTHUILICKCUPOBAHUS MHOTHX
KaHAaJIOB CBSI3U B IPUEMHUKE.
Hroro
6 XapaKTepucTuKu XapakTepUCTUKU CUCTEMBI COTOBOU [1K-16,
CHCTEMBbI MOOMIIbHOM Tese()OHUUIIPOMEKYTOUHOTO cTanapra (Interim I1K-9
ces3u (CMC) IS-95. Standard) 1S-95.ApxuTektypa npsMoro KaHania:
OcoGennoctu mipsimoro | 6a3oBas cranius (bC) —~MobunpHas cTaHmus
KaHaJa. (MC).CunxpoHHbI# (OpTOTOHAJIbHBII) JOCTYI Ha
JIMHUU «BHU3)» CUCIIOJIb30BaHUEM €IMHOTO
CHUCTEMHOI'0 BPEMEHM,PA3IMUYHOTO [IUKINYECKOTO
cnsura kopotkoit I[ICILdynkuunit Yomnma.
Hroro
7 Apxurtektypa npsimoro | CTpyKTypHBIE CXe€Mbl 1 OCOOEHHOCTH (POPMUPOBAHUS [TK-16,
kanaia CMC IS-95. HabC nunor-kaHana, KaHajla CHHXPOHHU3AIHUH, I1K-9
KaHaJanepcoHAIbHOTO BhI30BA, KaHaja
Tpaduka.JIuHeliHOe BeCOBOE CI0KEHUE LIUPPOBBIX
MOTOKOB JUISIMYJIbTUIIJIEKCHPOBAHUS MHOTHUX KaHAIIOB
cBs13u.CTpYKTYpHasl cXeMa KOTepEHTHOTO PHEMHUKA
MC pnsixkanana tpaduka.
Hroro
8 Apxurekrypa Apxutektypa odpaTHoro kanana: MC- I1K-16,
obparnoro kaHaia CMC | BC.AcuHXpOoHHBIN (HEOPTOTOHAJIBHBII) JOCTYII Ha I1K-9

IS-95.

JIMHUU «BBCPX» C UCHIOJIB30BAHUCM PA3JINIHOI'O
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nukianyeckoro cauragauaaon [ICIL.CtpykTypHbie
cxeMbl U ocobeHHocTHGopMupoBanus Ha MC kaHana
JOCTYTIa ¥ KaHalia Tpaduka.

Hroro 2
9 PerynupoBka PerynupoBka nepenaBaeMoil MOIITHOCTH ¢ 0OpaTHOM 2 [1K-16,
momHocTH B CMC IS-95. | cBazpro (OC) B psiMbIX KaHaax.PerynmupoBka IK-9
RAKE-mipuem. nepeaaBaeMoit momHoctu 6e3 OC u ¢ OC B

oOparHbIxkaHaliax. boprba ¢ MHOTOITy4€BOCTHIO B
cucteme 1S-95: crpykTypHas cxema U NpUHIUI
neiictBust RAKEnpreMHuka (4eTblpexKaHalbHOIO Ha
BC u tpexkananpHOro Ha MC).

Htoro 2
10 Xsumoep B CMC IS- | ITpuHIun «Msrkoi» sctadeTHON nepeaadn 2 [1K-16,
95.Emxoctu CMC (xannoBepa) B cucreme [S-95.CpaBHuTtenbHas oneHka I1K-9

Pa3JIMYHBIX TEXHOJIOTHUM. |E€MKOCTH COTOBBIX CUCTEM CBsI3U TexHoJoruii FDMA,
[lepcnexTtusel pazButuss | TDMA, CDMA .IlepcieKTHBBI pa3BUTUS COTOBBIX
CMC Ha ocHOBe cucTeM Ha ocHOBe TexHonorun CDMA.

texnojiornu CDMA.

Hroro 2

Hroro 3a cemectp 24

5.3. Pa3nesbl AMCHMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYnBaIMMU (MPeabIyMM)
U o0ecneyrBaeMbIMHU (IMOCJIeTYOIIMMH) U CHUILTHHAMMA
Pazensl TUCIUTUTMHBI U MEXKIUCIUTUIMHAPHBIC CBSI3U C 00CCIICYMBAIONTUMHE (TIPEABIIYIITIME) H
o0ecrnieurBaeMbIMH (ITOCIEAYIOIIMMHI ) TUCHUIUIMHAMU MIPEICTaBIeHbI B TabauIe 5.3.
Tabnuna 5.3 — Pa3gensl JUCIUIUIMHBL U MEXIUCHUIUIMHAPHBIE CBSA3H

Ne pa3znenoB gaHHOM JUCHUTUIMHBEL, AJIS1 KOTOPHIX HEOOXOMMO H3y4YeHHE
HauMeHOBaHME TUCLUILIMH o0ecrneunBaroIuX U 00ecIeYMBaEMbIX JAUCIUILINH

1 2 3 4 5 6 7 8 9 10

[IpenmecTByronme JUCUUILTHHBI

1 BecripoBoHbIE
TEXHOJIOTUH Nepeadu + + + + + + + + + +
uadopmarmu (I'TI0-1)

2 becnipoBoiHBIE
TEXHOJIOTUH Tepeaun + + + + + + + + + +
urdopmarmu (I'TI0-2)

3 becripoBogHbIE
TEXHOJIOTUH Nepeadu + + + + + + + + + +
uadopmarmu (I'TI0-3)

4 BecnipoBOoJIHbIE
TEXHOJIOTHH Mepesaun + + + + + + + + + +
urdopmarmu (I'TI0-4)

5 Beenenue B npoduib

"CuctemMbl MOOUIIBHOMI + + + + + + + + + +
cBsa3n"

6 KommyTanus B cuctemax +

MOOHMIIBHON CBSI3U

7 O01mas TeopHs CBS3U + + + + + + + + + +
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8 Paguonepenaromine
YCTPOMCTBA CUCTEM + +
MOOHMIILHON CBSI3H

9 PanuonpuemHsle
YCTPOMCTBA CUCTEM + +
MOOUJIFHOU CBSI3H

10 CurHansl 3JIEKTPOCBS3U +

11 CxemoTexHuKa
TEJIEKOMMYHUKAIIMOHHBIX
YCTPOMCTB

12 TeopeTnueckue OCHOBBI
CUCTEM MOOHIILHOU CBSI3U

13 [Mudposas o6padoTka
CUTHAJIOB

+

[Tocnenyromye TUCITUTITMHBI

1 CeTlt U CUCTEMEL

. + +
MOOWJIBHOM CBSI3U

5.4. CooTBeTcTBHE KOMIIETEHIMH, GOPMHUPYEMBbIX IPH M3y4YeHHUH AUCHUILIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIIETEHIMI, (POPMUPYEMBIX MHpPU HU3YYCHHH IUCUUIUIMHBI, U BHUJIOB 3aHATUN

IIpesicTaBjIeHo B Tabauue 5.4.

Tabnuna 5.4 — CooTBeTcTBHE KOMIIETEHIMH, (POpMHUpPYEMBbIX NMPU U3YYEHUH TUCHUILUIMHBI, U BUJOB

3aHATUH
= Buap! 3ausaTuit
=
o .
) Q S
E g S g = ®OpMBI KOHTPOJIS
= S = ) =
o Q. < <
5z = = o
[1K-9 + + + + Jomamuee 3amanue, OTyeT
1o JIabopaTopHOit padoTe,
Tect
I1K-16 + + + + Jlomamuee 3aganune, OT4eT
o nabopatopHoit padore,
Tect
6. NHTepakTUBHBIE METOABI U (JOPMBI OPraHU3AIUMN 00yUEHUSI
He npeaycmorpeno PYIIL.

7. JIaGopaTopHbIie padoThI
HanmenoBaHue 1a60paTopHBIX paboT npuBeieHo B Tabmuue 7.1.
Tabnuna 7.1 — HaumeHoBaHue 1a00paTOPHBIX padoT

Hazpanwus paznenos HaumenoBanne nabopatopHbIX padboT

TpynoeMKocCTb,
q
dopmupyemble
KOMITETCHITH

8 cemectp

1 ACUHXpOHHBIN U Uccnenoanue rexnonoruu CDMA.

4 I1K-16,
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CHUHXPOHHBIN Hroro 4 [1K-9
MHOKE€CTBEHHBIN TOCTYII
nipu TexHonorun CDMA.
IIceBnocnyuaiinbie
MOCIIEI0BATEIbHOCTH
(IICII), ux cBoiicTBa.
2 lludpossie aBTOMaThl | TpexkaHabHAs CUCTEMa CBS3M Ha OCHOBE 4 [1K-16,
(ITA) nns renepanuu IIYMOIIOTOOHBIXCUTHAJIOB. I1K-9
[1CII nr060¥ JIMHBIL.
A Uroro 4
®ynkuu Yomnma, ux
cBolcTBa. JInHelHoe
BECOBOE CIIOKEHHE
U (POBBIX TOTOKOB.
3 MeTobl Nccnenoanue trexnonoruu MIMO, noctpoeHHOM 110 4 [1K-16,
dbopMHUpOBaHUS cXeMeAIaMOyTH. I1K-9
IIYMOTIOJOOHBIX
Y a HccnenoBanne OCHOBHBIX XapaKTEPUCTUK CUCTEM 8
paauocurnainos (IIIITP). OAIY
[Mepenaruuxk IIIIP ¢ :
OunapHoi (azoBoit Hroro 12
manumyssiuen (Binary
Phase Shift Keying —
BPSK).
Koppensaumonusrit
IPUEMHUK ¢ 00paboTKOI
LITIP Ha BbICOKOM
4acToTe, ero
MOMEXOYCTOMYUBOCTb.
5 KoppensimoHHbII HccnenoBanue noMexoycTOM4YMBOCTH 4 [1K-16,
MPUEMHHUK ¢ 00pabOTKON | MHOTOKaHANBHBIXCUCTEM Ha ocHOBe PSK-Monynsauuu IK-9
[TIP Ha ypoBHE YMIIOBOM | IPH HEOPTOTOHATIBHOMPA3ZHECEHUU.
IICII.
c Hroro 4
Hroro 3a cemectp 24
8. IIpakTHyeckue 3aHATHUSA (CEMHHAPHI)
HaumeHnoBaHue npakTUYECKUX 3aHATHIA (CEMUHAPOB) MpUBEACHO B TaduIe 8. 1.
Tabnuna 8.1 — HanmeHoBaHMe MPaKTUYECKUX 3aHITHI (CEMUHAPOB)
3 0]
= z £
Q = g
o O o
. ; > O
HazBanwus paznenos HaumeHoBaHMe MPaKTUYECKUX 3aHATUH (CEMUHApPOB) | 5 7 S5
o
= z S
2 o 2
= e *
8 cemectp
1 ACUHXpPOHHBIN U Pacyer 1 mocTpoeHre aBTOKOPPENSAIIMOHHBIX 4 [TK-16,
CUHXPOHHBIN GyHKIUI KOppesLuy ICeBA0CTYYaiHbIX I1K-9
MHO>KECTBEHHBII focTyn | nocnenoBatensHoctei (IICIT) Xadgmena, ['onna,
npu Texnoiorun CDMA. | bapkepa, dyukmuit Yommma.
[IceBnocnyyaiiHbl
CeBAOCIYH N Hroro 4
MOCIIEI0BATEIbHOCTH
(TICIT), ux cBolicTBa.
3 MeTtonasl PacueT 4yBCTBUTEIIBHOCTH U OIIEHKA 4 T1K-16,
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dbopMupoBaHUS MOMEXOYCTOMYMBOCTH KOPPEIALIMOHHOTO MPUEMHUKA. [1K-9

ITYMOTIOJOOHBIX " 4

pamuocurnanos (ILITP). Toro

[Tepenaruuk LIIIP ¢

OunapHoi (a3zoBoit

manumnyssiuen (Binary

Phase Shift Keying —

BPSK).

KoppensunoHHblii

IpUEMHHK ¢ 00pabOTKOM

LTIP Ha BbICOKOM

4acToTe, €ro

MOMEXOYCTOMYUBOCTb.

5 KoppensuuoHHslii Pacuer peakiiuu unTerparopa co cOpocomM Ha 4 [1K-16,

MPUEMHHUK ¢ 00pabOTKOM | YUITOBBIE MOCIEAOBATEIHLHOCTH PA3IMYHON JJIUHBL. [1K-9

II:IH(?III’ Ha yPOBHE YUIOBOM | pr - o 4

6 XapaKTepucTUKu Pacuer sHepreTnyeckux napameTpoB MPsSIMOIO KaHaia 4 [1K-16,

CUCTEMbI MOOMIBHOU CMCIS-95. IK-9

ces3u (CMC) 1S-95. iroro 4

Oco0eHHOCTH MTPSIMOTO

KaHaJja.

7 Apxurektypa npsimoro |YactoTHo-TeppuTopHanbHoe miaanupoBanue CMC Ha 2 [1K-16,

kanaia CMC IS-95. ocHoserexnosnoruu CDMA. I1K-9
Hroro

8 Apxurekrypa Pacuer sHepreTuueckux napaMmeTpoB 0OpaTHOIO 4 [1K-16,

obparnoro kanaia CMC | kanana CMC 1S-95. IK-9

15-95. Hroro 4

Hroro 3a cemectp 22

9. CamocrosiTejibHasi pabora
Bunel camocTosiTensHOM paboThl, TPYAOEMKOCTh U (pOpMHpyeMble KOMIETEHIIMH NPEACTABIEHBI B

tabnuue 9.1.
Tabauna 9.1 — Buasl caMocTosITENIbHOM pabOThl, TPYA0EMKOCTh M (POpMHUpPYEMble KOMIETEHIIMH
) s
= g =
2 s 5
. o O =
Buasr camocTosATensHOM S > 0
HasBanns pasznenos i &5 DOopMBI KOHTPOJIA
paboThI o S E
=3 &2
e Q2
~ S
8 cemectp
1 ACUHXpPOHHBII U IToaroroska k 1 [1K-16, JlomamHee 3amanue,
CUHXPOHHBIN MPaKTUYECKUM 3aHATHIM, [1K-9 Otuer no 1abopaTopHOit
MHOXECTBEHHBII IOCTYIl | CEMHUHapam pabore, Tect
npu Texnoioruu CDMA.
Hp . [TpopaboTka JEKIIMOHHOTO 1
BJIOCTTyYaiHBI
CoBAOCIYH © Martepuana
MIOCJIEIOBATEIEHOCTH
Odopmienune oT4eToB 1O 4

(TICIT), ux cBoticTBa.

nabopaTopHBIM paboTam
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Hroro 6
2 lMudpossie aBTomMatsl | [IpopaboTka JEKIIMOHHOTO 1 | IIK-16, Otuet no nmabopaTopHOH
(ITA) nnst reHeparu Marepuaia ITK-9 pabore, Tect
IICII mo6ofi AnuHbL OdopmieHre 0TIETOB TIO 4
@OyuHkiuu Yoonma, ux
. N nabopaTopHBIM paboTam
cBolcTBa. JInnenHnoe
BECOBOE CIIOKEHHUE Hroro S
U(PPOBBIX TOTOKOB.
3 Metoast popmupoBanus [loaroroBka k 1 [1K-16, JlomamHee 3agaHue,
IIYMOTIOTOOHBIX MIPaKTUYECKUM 3aHATHM, I1K-9 Otuer 1o 1abopaTopHOi
paauocurnainoB (ILIIP). |cemuHapam pab6ore, Tect
Ilep eﬂathHK IHHPUC [IpopaboTka JTeKITMOHHOTO 1
OunapHoi (azoBoit
. o Martepuana
MaHunyssueit (Binary
Phase Shift Keying — OdopMieHre 0TYETOB 1O 10
BPSK). KoppensiuonHk1ii | 7a800paTOpHBIM padoTam
IPUEMHHK C 00pabOTKOH | [froro 12
IIIITP Ha BeICOKOM
4acToTe, ero
IIOMEXOYCTOUYHUBOCTb.
4 JlocTOMHCTBa [TpopaboTKka JEKIIMOHHOTO 1 [1IK-16, Tect
paanoCBsI3U Ha OCHOBE Mareprana I1K-9
CDMA. Htoro 1
5 KoppensimoHHbII [ToaroroBka k 1 |TIK-16, JomaiHee 3ananue,
MPUEMHHUK ¢ 00paObOTKON | IPAKTHUECKUM 3aHSITUSIM, I1K-9 Otuer no 1abopaTopHOit
[TIP Ha ypoBHE YMIIOBOM | CEMHHApaMm pabote, TecT
TICTL. [IpopaboTka JIEKIHOHHOTO 1
Martepuana
OdopMieHre OTIECTOB TIO 4
nabopaTOpHBIM paboTaM
Hroro 6
6 XapaKTepuCTUKU IToaroroska k 1 | IIK-16, Homamnee 3ananue, Tect
CUCTEMBI MOOMIIbHOM MIPAKTUYECKUM 3aHATHUSM, [1K-9
cBs3u (CMC) 1S-95. CEMUHapam
OcoGeHHOCTH MPIMOTO [TpopaboTka JEKIIMOHHOTO 1
KaHaJa.
MaTepuana
Hroro 2
7 Apxurektypa npsimoro | [lonroroska k 1 | IIK-16, Tect
kanaia CMC IS-95. MPaKTUYECKUM 3aHATHM, [1K-9
CeMHUHapaM
[TpopaboTka JEKIIMOHHOTO 1
MaTepuana
Hroro 2
8 Apxurekrypa [TonroroBka k 1 | IIK-16, [Jomamnee 3ananue, Tect
oOpatHoro kaHaga CMC | mpakTHYeCKUM 3aHSTUSIM, [1K-9
IS-95. ceMHHapaM
[IpopaboTka JTeKITMOHHOTO 1
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MaTtepuaina
Hroro 2
9 PerynupoBka momHocTH | [IpopaboTka JEKIIMOHHOTO 1 | IIK-16, Tect
B CMC IS-95. RAKE- Marepuaia I1K-9
TpHEM. Hroro 1
10 Xsumosep B CMC IS- | TIpopaboTka JeKIIMOHHOTO 1 | IIK-16, Tect
95.Emxoctu CMC Marepuaia ITK-9
Pa3TUYHBIX TEXHOIOTHA. iroro 1
[lepcrieKTUBBI pa3BUTHS
CMC Ha ocHOBe
texHojoruu CDMA.
Hroro 3a cemectp 38
ITonroroska u cmaya 36 DK3aMeH
JK3aMeHa
Hroro 74

10. Kypcosoii npoekT / kypcoBasi padora
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa jJisl OlEHKHU yCIeBAeMOCTH 00y4alo M XCH

11.1. bajuibHbIE OLIEHKH JIJISl 3JIeMEHTOB KOHTPOJISI
Ta6mmma 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
o MaxkcumanbHbIH MaxkcumanbHbIH
DNeMeHThI y4eOHOM OaJ 3a rnepuos Bcero 3a
6amn Ha 1-yro KT ¢ | 6ain 3a mepuon
JesTeNbHOCTH mexay 2KT u na CeMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
8 cemecTp
JlomaiirHee 3a1aHue 8 8 8 24
Otuyet no nabopaTopHOI 12 12 12 36
pabote
Tect 2 4 4 10
Hroro makcumym 3a 22 24 24 70
epuo.
OK3aMeH 30
Hapacraromum urorom 22 46 70 100
11.2. IlepecueT 6a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 0aIoB B OIEHKH 32 KOHTPOJIbHBIE TOUKH MpeCTaBeH B Tabymie 11.2.
Tabnuua 11.2 — IlepecueT 0anIoB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
bannel Ha 1aTy KOHTPOJIBHOM TOUKU Onenka
>90% ot MakcuManbHOM cymMmbl 6ayioB Ha aaty KT 5)
Ot 70% 10 89% oT MakcuManbHOM cyMMbl OaytoB Ha gaty KT 4
Ot 60% 10 69% OT MakcHMMaBbHOM cyMMBI OayuToB Ha naty KT 3
< 60% ot MakcuManbHOI cymMMbl OaisioB Ha naty KT 2

11.3. Ilepecuer cyMMbI 02/1710B B TPAAMIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY
[Tepecuer cymMbl OaIOB B TPAJUIIMOHHYIO U MEXAYHAPOIHYIO OLIEHKY MPEJICTaBIeH B TaliuIe
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11.3.
Tabmuma 11.3 — IlepecueT cymmbl 6aJTOB B TPAAMITMOHHYIO M MEKTYHAPOIHYIO OIICHKY

Hrorosast cymma 6asios,

Onenka (I'OC) YYMUTBIBAET YCIEUIHO CIaHHbIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3a4TEHO) 90 - 100 A (oTIHYHO)
85 -89 B (o4ensp xopor1o)
4 (xoporto) (3a4TeHO) 75-84 C (xoporio)
70-74
D (ynoBneTBopHUTENBHO)
3 (y10BIETBOPUTEIBHHO) 65-69
(3a4TeHO) 60 - 64 E (mocpenctBeHHO)
2 (HeYOBIICTBOPHTEILHO) (1 Huxe 60 Gannos F (HeynoBneTBOpUTENBHO)
3a4TEHO)

12. Y4eOHO-MeTOAMYECKOe U MH(POPMAIIMOHHOE O0ecTeYeHHe TUCIHILTHHbI

12.1. OcHoBHas JIuTEpaTypa
1. Tankun, BsuecnaB Anexcanaposud. L{udposas moOuibHas paguocBs3b : yueOHOe mocodue
s By30B. - M. : ['opsiuast muaus - Tenekowm , 2012. - 592 c. (manmuue B 6udmnorexke TYCVYP - 40 7k3.)

12.2. JlonoiHuTE IbHAS JIUTEPATYypPa
1. BoukoB, Jlee HukomaeBuu. Cuctembl HHPPOBOH paguoCBs3U. ba3oBble METOIbI H
XapakTEePUCTUKU : YuebHoe mocobue st By30B. - M. : Dkorpenas3 , 2005. - 390[2] c. (Hamuume B
o6ubmnorexke TYCVYP - 42 5k3.)
2. Cxusip, bepnapa. Lludposas cBs3p: TeopeTnueckne OCHOBBI M MPAKTHYECKOE MPUMEHEHHE :
Ilep. c anrm.. - M. : Bunbsimc , 2004. - 1099([5] c. (nanuune B 6ubnuoreke TYCVYP - 18 3k3.)

12.3. YueOHO-MeTOAMYECKHE MMOCOOU A

12.3.1. O6s3aTesibHBbIE Y4eOHO-METOAUYECKHE MTOCOOUSA

1. PagmocBsizb Ha OCHOBE IIyMOIOJOOHBIX CHUTHaJIOB (4acTtb 1) [DnexTpoHHBI pecypcl:
VY4ebHO-MeToIMUecKoe mocoOue Mo MarepuaiaM JIEKIMOHHBIX 3aHATHH, NMPaKTHUECKUX 3aHITUH, A
KypCOBOTO  TMPOEKTHUPOBAaHHS W  CAMOCTOSITEIbHOH  PalbOTBI  CTYIEHTOB  PaJIUOTEXHUYECKHX
cnenuansHoctelt / Memuxos C. B. - 2014. 32 c. - Pexxum noctyna: https://edu.tusur.ru/publications/4135
(mara oopamenus: 07.07.2018).

2. MobuibHas paanocBs3b [ DIEKTPOHHBIN pecypc]: HIyMOBbIE XapaKTEPUCTHKH, CIEKTpaibHas
U sHepreTuyeckast 3pPeKTUBHOCTD, COATAHCHPOBAHHBIN AYIUIEKC Y4eOHOe mocoOue i JTEKIIMOHHBIX U
NPAKTUYECKUX  3aHATUH, KypCOBOTO IPOEKTUPOBAHMS, CaMOCTOSTENBHOW pPabOThl  CTYJEHTOB
paguoTexHuuecknx crnenuanbHocte / MemmxoB C. B. - 2015. 51 c¢. - Pexum npocryna:
https://edu.tusur.ru/publications/5113 (gara obpamenus: 07.07.2018).

3. YacToTHOE TIAaHMPOBAHWE W DJEKTPOMArHUTHAS COBMECTUMOCTH CHCTEM MOOHMIIBHOW CBSI3H
[DnexTpoHHBIH pecypc]: YueOHO-MeToauyeckoe Mmocobue Juis NMPaKTHUECKUX 3aHATUH U KypCOBOTO
MIPOEKTUPOBAHMSI 11l CTYACHTOB paJMoTeXHUUYECKuX crnennanbHocredt / Memuxos C. B. - 2014. 13 c. -
Pexxum noctyna: https://edu.tusur.ru/publications/4129 (gara obpamenus: 07.07.2018).

4. Tpadpuk, €MKOCTh U YCTOMYMBOCTH CHUCTEM MOOHWJIBHON CBS3U [DIEKTPOHHBIM pecypc]:
Y4eOHO-MeToIM4YecKoe IMOoCo0He Ul MPAKTUYECKUX 3aHATHMH M KypCOBOTO TPOEKTUPOBAHUS IS
CTYJICHTOB PaJIMOTEeXHUYECKUX crenuanbHocTeld / MemmxoB C. B. - 2014. 13 c. - Pexxum pgocrtyna:
https://edu.tusur.ru/publications/4134 (nata oopamenus: 07.07.2018).

5. UyBCTBUTEIBHOCTh PAAMONPHUEMHBIX YCTPONCTB [DIEKTpOHHBIA pecypc]: YueGHoe mocolue
JUI JIGKUMOHHBIX U TPAKTHUECKUX 3aHATHHA, KYpCOBOTO MPOEKTHPOBAHHUS, CAMOCTOATENBbHON paboThI
CTYJICHTOB PaJIMOTEXHUYECKUX crenuanbHocTelr / MemxoB C. B. - 2015. 99 c. - Pexxum pgocrtyna:
https://edu.tusur.ru/publications/5109 (nara obpamenus: 07.07.2018).

6. MHccnemoBanme TtexHomorun CDMA [DnektpoHHBIH pecypc]:  YdeOHO-MeTOaUYecKoe
nocobue 1o jabopaTopHOil pabore [uIg CTyAeHTOB HampaBieHus «/H)OKOMMYHHKAIIMOHHBIE
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TEXHOJIOTUU U CHCTEMBI CBSI3U» MO NucHUIUIMHE «CeTH U CUCTeMBbl MOOMITBHOU cBsi3n» / Komorpusos B.
A., Hunan A. A., Onueitden 1. H. - 2015. 22 c. - Pexxum pocryna: https://edu.tusur.ru/publications/4888
(mata obpamenus: 07.07.2018).

7. TpexkaHaipHas CUCTEMAa CBS3U HA OCHOBE ITYMOIOJAO0HBIX CUTHAIOB [ DNEKTPOHHBIN pecypc]:
Y4eOHo-MeToauuecKoe mocodue mo naboparopuoit padbore B makere SIMULINK koMIibroTepHOM cpebl
MATLAB / Memuxos C. B., Bepouwmo M. M. - 2012. 17 c¢. - Pexum gocryna:
https://edu.tusur.ru/publications/2286 (mata oopamenus: 07.07.2018).

8. HccnenoBanme texHoimorun MIMO, MmocTpoeHHOW MO cxeMe AJIaMOyTH [DJIEKTPOHHBIN
pecypc]: Omnucanue nabopatopHOW pabOTHI ISl CTYIEHTOB CHeNUanbHOCTH «CHCTEMb MOOHMILHOM
CBSI3M» MO AucuMIuinHe «TeopeTuyeckre OCHOBBI cucTeM MoOwmibHON cBsi3u» / Ilucapenko H. C.,
KonorpusoB B. A. - 2014. 29 c. - Pexxum pnocryna: https://edu.tusur.ru/publications/4062 (mara
obpamenus: 07.07.2018).

9. MHccnenoBanue MOMEXOYCTOWYMBOCTH MHOTOKAHAIBHBIX CUCTEM Ha ocHOBe PSK-Momymsium
IIPU  HEOPTOTOHAIBHOM pa3HECEHHWU [DJIEKTPOHHBIA pecypc|: YueOHO-MeToAMYecKoe IocoOue IIo
nabopaTtopHoi paboTe [Isl CTYACHTOB HarpaBieHus « 1HPOKOMMYHUKAIMOHHBIC TEXHOJIOTHH H CHCTEMBI
CBsI3W» M0 auctuIuimHe «CeTn U cUCTeMbl MOOMIIBbHOM cBsi3u» / KomorpuBoB B. A., Hamsiruna A. A. -
2016. 38 c. - Pesxxum noctyma: https://edu.tusur.ru/publications/6141 (mara o6pamenus: 07.07.2018).

10. UccnenoBanue oCHOBHBIX XapakTtepucTuk cucteM DAITY [DnexrponHslid pecypc]: YuebHo-
METOAMYEeCcKOoe  mocobwe  mo  jabopaTopHOd ~ paboTe  msg  CTYJIEHTOB HarpaBJICHUS
«VH)OKOMMYHHKAIIMOHHBIE TEXHOJOTUU M CHCTEMBI CBSI3U» MO JucHUIUinHE «CeTu U CUCTEMbI
MoOmibHOM cBsizn» / KomorpusoB B. A., XasmaxmeroBa P. 3. - 2016. 32 c. - Pexxum pnocryma:
https://edu.tusur.ru/publications/6140 (mata obpamenus: 07.07.2018).

12.3.2. YyeOHO-MeTOAMYECKHE IIOCOOMS 1JIs JIML € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 310POBbS U
HHBAJIU/10B

YueOHO-MeTOMUECKHE MaTepHalbl Uil CaMOCTOSATENILHOM U ayJUTOPHOM PadOTHl 00yUJarOIIUXCs
U3 YKCIIA JIUI C OTPAaHMYEHHBIMI BO3MOXKHOCTSIMH 3/I0POBbSI M1 MHBAIHJIOB MPEAOCTABISIOTCS B (hopMax,
aJlalITUPOBAHHBIX K OTPAaHUYCHUSM HX 3JJOPOBBS U BOCIPUATHS HHPOpMaLny.

JI1s1 M1 ¢ HAPYLIEeHUsIMHM 3PeHHUs:

- B ()OpMe IIIEKTPOHHOTO JOKYMEHTA;

- B II€4aTHOH popMe yBEITMUSHHBIM IIPU(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IIeyaTHOH (opme.

JI1s1 JIMI ¢ HAapyLIeHUsIMM ONIOPHO-ABUIaTeIbHOIO aNnapara:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

— B I1e4aTHOM opme.

12.4. IlpodeccuonaibHbIe Ha3bl JaHHBIX U MH(POPMAIIHOHHBIE CIIPABOYHbIE CHCTEMbI

1. Ilpu u3ydyeHun TUCHUIUIMHBI PEKOMEHAYETCs] UCII0Ib30BaTh 0a3bl JaHHBIX, HH(OPMALMOHHO-
CIIpaBOYHbIE M IIOMCKOBBIE  CHCTEMBEI, kK koroppiMm y TYCVYPa  ectp  poctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUILIMHBI U TpedyeMoe NporpaMMHoe
obecrneuenue

13.1. O6mmue TpedGoBaHus K MaTePHATbHO-TEXHUYECKOMY M IPOrPAMMHOMY 00ecIe4eHHuI0
AUCHUTINHBI

13.1.1. MaTepuajibHO-TeXHHYECKOE U POrPpaMMHOe o0ecredeHue IJIsl JJIEKIIMOHHBIX 3aHATH I
st mpoBenieHus 3aHATHI JICKIIMOHHOTO THIIA, TPYMIIOBBIX W MHIUBUAYAIBHBIX KOHCYJIBTAIUH,
TEKYILEro KOHTPOJIS U MPOMEKYTOUHOW aTTeCTAllMM UCIOJb3yeTcsl yueOHast ayAuTOPHUs C KOJIMYECTBOM
MOCaZ0YHBIX MeCT He MeHee 22-24, o0opyaoBaHHas JOCKOW WM CTaHAAPTHOH y4eOHOW MeOenblo.
HwmeroTcs  1€MOHCTpallMOHHOE O00OpYyJOBaHHWE W Y4eOHO-HArjsiiHble TOCOOMs, oOecreYrBaronue
TEMaTHYEeCKHE WILTIOCTPAINH 0 JICKIIMOHHBIM pa3zesiaM JUCIIUTITHHEI.
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13.1.2. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecriedeHue ISl NPAKTHYECKNX 3aHATHIl

Crieunanu3upoBaHHasl yueOHas ayIUTOpUs

yueOHasi ayauTOpUs AJisl MPOBEIEHUS 3aHATHH MPAKTHUYECKOTO THUMA, yueOHas ayauTOpus JUIs
MIPOBEJICHUS 3aHATUH J1abOpaTOPHOTO TUIIA, yueOHas ayIUuTOpUs Ul IPOBEICHUS 3aHATUN CEMUHAPCKOT0
THUIIA, TOMEIICHHE TSI KYPCOBOTO IPOSKTUPOBAHHUS (BBITIOTHEHHSI KYPCOBBIX paboT)

634034, Tomckas ob6nacts, r. Tomck, Bepmmauna ynuna, 1. 47, 427 aya.

Ornucanne UMEIOIIErocs 000pyIOBaAHUS:

- Jlocka MarHuTO-MapKepHasi;

- Komnsrorep;

- [Ina3mennas nanens;

- Cepsep (2 wr.);

- KommuiekT cnenuann3upoBaHHON yaeOHOM MeOemnu;

- Pabouee mecTo mpenoaaBarers.

[IporpammHoe obecrieueHue:

— Adobe Acrobat Reader

— Far Manager

— Google Chrome

— Mozilla Firefox

— OpenOffice

— Scilab

13.1.3. MaTepuajbHO-TeXHHYeCKOe 1 IPOrpaMMHoOe odecriedeHne 1Jis1 JJaO0paTOPHbIX padoT

Crneunanu3upoBaHHas yueOHas ayAUTOpUs

yueOHasi ayAuTOpus AJS MPOBEIEHUS 3aHATHH MPaKTHUYECKOTO TUIMA, yuyeOHas ayauTopus Ui
IIPOBEJICHUS 3aHATUH J1abOpAaTOPHOTrO TUIIA, yueOHas ayAUTOPHS 11l IPOBEACHUS 3aHATHI CEMUHAPCKOTO
THUIIA, TOMEIICHHUE U1 KYPCOBOTO IPOEKTUPOBAHUS (BBIIOIHEHUS KYPCOBBIX paboT)

634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynuua, 1. 47, 427 aya.

Onucanye UMeIoIIErocs 000pyI0BaHUS:

- Jlocka MarauTo-mapkepHas;

- Kommbrotep;

- Ilima3meHHas maHelb;

- Cepgep (2 wrt.);

- KommutexT cnenmanu3upoBaHHO# yueOHOM MeOenu;

- PabGouee mecTo npenogaBates.

[TporpamMHuoe obOecrieueHme:

— Adobe Acrobat Reader

— Google Chrome

— Mozilla Firefox

— OpenOffice

— Scilab

13.1.4. MaTepuaJbHO-TeXHHYECKOE U IPOrPaMMHOe o0ecrnedeHne 1JIsi CaMOCTOATEILHOM padoThI
Jnst camocToATenbHOM paboOThl HCIONB3YIOTCS y4eOHbIE ayIUTOPUU (KOMIBIOTEPHBIE KIIACCHI),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnacts, T. Tomck, Jlennna npocnexT, a. 40, 233 ayn.;
- 634045, Tomckas obnacte, T. Tomck, yin. Kpacnoapmetickast, 1. 146, 201 ayn.;
- 634034, Tomckas obnacts, T. ToMmck, Bepmmnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnactp, T. ToMmck, Bepmmanna ynuna, 1. 74, 207 ayn.

CocraB o0opy10BaHUS:

- yueOHas meOerb;

- komnbroteps! knacca He Hiwke [I9BM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMITBIOTEpPHI TOJKIIOYECHB K ceTu «VMHTepHeT» U 00ecnedynBarOT JOCTYN B 3JIEKTPOHHYIO
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nH(OPMAIMOHHO-00pa30BaTENBHYIO CPEAy YHHBEPCUTETA.

[TepeueHs MpOrpaMMHOTO 0OECTICUCHHS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre TUCUUIJIMHBI JIS JIMI C OTPAHUYEHHBIMU
BO3MOKHOCTSIMM 310POBbS1 1 HHBAJIHU/I0B

OcBoeHHE OUCLUHUIUIMHBI JIMIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3J0pPOBbSI M1 MHBaJIUAaMHU
OCYIIIECTBISIETCS C UCIIOJIb30BAHUEM CPEJICTB 00yUeHHUsT OOIIET0 U CIIeUATbHOTO HA3HAYCHHUS.

[Tpu 3aHATHSIX C OOyYarONIMMKCS € HAPYWIEHUSIMU CJIyXa I[PeIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCUJIMBAIONIEH anmaparypbl, MYJIbTUMEAUNHBIX CPEACTB U JPYIMX TEXHUYECKUX CPEICTB
npuema/nepeaadn yueOHo uHbopManuu B AOCTYMHBIX (hOpMax, MOOMIIBHON CHCTEMBI MPENoIaBaHUs
JUISE OOYYaIONUXCS C WHBAIHIHOCTHIO, TOPTATUBHOW MHIYKIIMOHHON CHUCTEMBl. YdeOHas ayauTopus, B
KOTOpOI 3aHMMAIOTCs OOydarolmuecs ¢ HapylIeHHeM ciyxa, 00OpylOoBaHAa KOMIBIOTEPHOIH TEXHUKOM,
ayIMOTEXHUKOM, BUJCOTEXHUKOU, JIEKTPOHHON TOCKOM, MYJIbTUMEIUNHON CUCTEMOI.

[Tpu 3aHATHAX ¢ O0YYAIONIMMUCS ¢ HAPYIIEHUSIMH 3PEHUSIMH [IPETYCMOTPEHO HCIIOJIb30BaHUE B
JIEKIIMOHHBIX M YYEOHBIX ayIUTOPUAX BO3MOXKHOCTH MPOCMOTpa YAAJICHHBIX OOBEKTOB (HAIpHUMED,
TeKCTa Ha JOCKE WM Ccllaiila Ha SKpaHe) MPU IOMOIIY BHICOYBEIMYUTENeH 71 KOMGpOPTHOTO
IIPOCMOTpA.

[Ipu 3aHsATHSAX C OOy4yalOUIMMHCS € HapYLHIEHHWSIMH OINOPHO-JABUIraTe/]bLHOr0 anmapara
WCIIOJIL3YIOTCSl QJIbTEPHATHBHBIC YCTPONCTBA BBOJA HWH(POPMAIMU M APYTrUe TEXHUYCCKUE CPEIICTBA
npuema/nepeaadn yuebHol uHbopManuu B AOCTYMHBIX (opMax, MOOMIBHON CHUCTEMBbI OOy4YeHUS IS
JIIOEN C MHBAIMJAHOCTBIO.

14. OueHouHblie MaTepUabl 1 METOAUYECKHE PEKOMEH/IAIMHU 110 OPraHU3AUMU U3yYeHUsI
JUCIUININHBI

14.1. Conepma}me OLHCHOYHBIX MAaTCPHUAJTOB U METOANYCCKUE PEKOMECHIAIINHU
I[J'IH OL€CHKH CTCIICHU C(l)OpMI/IpOBaHHOCTI/I " YpPOBHA OCBOCHHA 3aKPCIUVICHHBIX 3a JUCIUIIIIMHOMN
KOMIICTCHITUM HMCIIOJIB3YIOTCA OLICHOYHBIC MAaTCpHAJIBI B COCTABE.

14.1.1. TecToBBI€ 3agaHuSA
Kogs! I'onia npuMevaTenbHsl:
W neanbHo# aBTOKOPPEISIIMOHHON QyHKIIMEH
Tpex3HauHOH QyHKIMEH B3aMMHOM KOPpENAIUU
CBoeil OpTOrOHATBLHOCTHIO
Tewm, uto ux nzobpen mucrep I'ong
M-niocne10BaTeIbHOCTH IPUMEYATEIbHBbI:
MaxkcuManbHbIM IEPUOAOM
XOpOLMMH B3aUMHO KOPPEISALUOHHBIMU CBOMCTBAMU
CBoell OpTOrOHAIBHOCTHIO
PaBencTBOM KONMM4YECTBa HyJIEH U €AMHUL]
Kozp! Yomiia npumeydaTenbHbl:
W neanbHoil aBTOKOPPEISIIMOHHON PyHKIINEH
Hanuuuem nocnenoBaTeabHOCTH THA "'MeaHap"
CBoeil aOCONMIOTHOM HE3aBUCUMOCTBIO
CBoell OpTOrOHAIBHOCTHIO
Jl1s cucteM paarocBs3H C pacIMPEHHBIM CIIEKTPOM XapaKTepHa:
Jlyuias 3ammuTa OT HeNpeJHaAMEPEHHBIX IOMEX U MHOTOJIy4€BOIO PaclpOCTPAaHEHUS CUTHAIIA
bonee Bbicokast OuToBasi CKOPOCTh Meperadr HHpopMauu
Bonpias mi0THOCTh MOIIHOCTH U3JIy4aeMOr0 CUTHaJIa
3aMeTHOCTbH B paanodpupe
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Cuctembl ¢ KOJOBBIM pa3/IeICHUEM KaHAJIOB:

BriTecHunu apyrue TeXHOIOTUN pa3eNieHUs] KaHAJIIOB BBUY CBOEH HCKIIOUUTEIHHOCTH

[IpuMeHsI0TCS OIHOBPEMEHHO C IPYTUMH TEXHOJIOTUSIMU pa3/ieleHUs] KaHaJIOB

[IpakTHyecKkn HE IPUMEHSIOTCSI BBUIY CBOEH CI0KHOCTH

Otnanu "ko3sipHyto MacTe" Texnonaoruu OFDM

Koaddunuent pacumvpeHuss crekrpa B COBPEMEHHBIX CHCTEMax paJHOCBS3H BapbUPYETCs B
npenenax: *4-512

256-1024

4-64

32-128

EMKOCTB cucTeM paguocBsi3H € KOJIOBBIM PA3CIICHUEM KaHAJIOB B IEPBYIO OYEPEb 3aBUCHUT OT:

IToockl 4acTOT U3IIy4aeMbIX CUTHAIIOB

Pacnipenenenust MOIIHOCTH MPUHUMAEMbIX CUTHAJIOB OT MOOUJILHBIX CTaHIIUN

KonnyectBa kaHamoo0Opa3yonmx Ko10B

KoimuectBa 0a30BBIX CTaHIIMI

Jlis cucteM paguocBs3u ¢ KOJOBBIM Pa3AelIEHUEM KaHAIOB XapaKTepHa:

ApnanTanus [uarpaMM HamnpaBJI€HHOCTH aHTEHH 0a30BOM CTAHIUM O] YCIOBUS PacIpOCTPaHEHUS
PasvoBOJIH

Koppekuus criektpa popMupyemMoro paauocuraaia Tuna "moabeM BepXHUX 4acToT"

['enepanust paguocursana ¢ NpakTUYECKH MOCTOSIHHON MOLTHOCTBIO

[IpeunsuoHHas peryaupoBKa MOIIHOCTH H3Iy4aeMbIX CUTHAJIOB B OOJBIIOM JAMHAMHYECKOM
Juana3oHe

Koaddunuent pacumpenus crnektpa paBeH 256. OTHOIIEHHME CUTHANI-IIYM IOCIE CKaTus (1o
BPEMEHH) CUTHAJIA C PACIIMPEHHBIM CIEKTPOM YBEJIIUYUTCS HA:

110dB

48 dB

24 dB

55dB

OTHoOlLlIEHHE CUTHAN-IIYM Toche cxaTtus (M0 BPEMEHH) CUTHaja C PACHIMPEHHBIM CIEKTPOM
3aBHUCHT OT:

KoaddunmenTa pacmupeHus cnekrpa

DHEepruu 3TOro CUrHaja JeJeHHON Ha CIIEKTPaIbHYIO IJIOTHOCTD LIIyMa

[Tonocer 00paboTkH

Kanpuzor ¢punbsTpa cxxarus

RAKE-npueMHUK B CUCTEMAaX PaJUOCBI3U C KOJOBBIM pa3/eieHneM KaHaIOB MMO3BOJISIET:

[TosyyaTe BBITOAY OT MHOTOJYYEBOIO PACHpOCTPAHEHHUs paJMOCUTHaia myTeM 'crpebaHus'
KOIIUM CUTHaJa

BoliiTH Ha CBSI3b C KOCMUYECKMMU PaJUOCUCTEMAMU 1aJbHETO 0a3upOBaHUS

Cuate RAKE-Moynsnnio ¢ ipuHUMaeMoro paguocuraaia

HexomupoBats RAKE-ko, mpenHa3zHaueHHBIN 1S pa3zesieHust aDOHEHTOB 10 KOy

be3 RAKE-npuemHmnka MoOUIbHBIE CTAHIIMA UMETH OBI:

HuskonpoOnsIii cratyc

Bonbioit pazmep u3-3a 60IBIIOTO AKKYMYISTOpa

[T1n0x0€e KauecTBO BOCIPOM3BOIUMON peun

Bonee cnoxusiii GUunpTp cxatus

TexHonorust KOJOBOrO pa3iefieHUs] KaHAIOB 0a3upyeTcs Ha:

Ornepanuu CKaJIIpHOTO POU3BEACHUS

Orneparuy HHTETPUPOBAHUS A00HEHTCKON (YYHKIIUH 110 3aMKHYTOMY KOHTYPY

Onepanny BEKTOPHOIO IPOU3BEIECHUS

Onepanny BEIYUCICHUS ONPEIETUTENS KOJTOBON MaTPHUILbI

JlnmHa ko0B Y oJII1a MOXET OBITh:

Kpartna 2n n 4m

Kpatna Tonbko 2n
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JIro6oii u3 MHOXecTBa 2,3.,4,. ..

Kparna Tosnbko 4m

st cUrHANOB, U3ITy4aeMbIX CUCTEMaMU PaJInOCBA3U C KOJAOBBIM pa3JIeJICHUEM, XapAKTEPEH:

Manplii TUHAMUYECKUH TUaa3oH

Bonbmioi nuk-dakrop

Bonpmioi nuHaMuYecKuy auamna3oH

Henpurisiiaeiii BHEIIHUAN BU

Yuciio TOrHYecKrX KaHajaoB B IPSIMOM KaHaje paguounTepderica IS-95:

64

32

128

55

B obparnom kanane paguonnrepdeiica [S-95 ncnonap3yercst OpToroHagbHast MOAYJISALUS (N YUTIOB,
k 6utoB):

(32,5)

(32,6)

(64,5)

(64,6)

Pagnountepdeiic IS-95 no3Bomsier pa3nuuars 0a30BbIe CTAHIINH HA OCHOBAHUU:

JnmuHaHOrOo KOoja ¢ mepuoaom 242

Koportkoro kozaa ¢ nepuogom 210

Kopotkoro kona ¢ nepuogom 215

Konos Yomma

Pagnountepdeiic W-CDMA no3BomsieT pa3nudarh 0a30Bble CTAHIIMM Ha OCHOBAHUU:

Konos I'onna

Kozos Youmma

M-nocie1oBaTebHOCTEN

OproronanbHbix OV SF-K010B TepeMeHHOMN AJIMHBI

[To cpaBHEHWIO C NMPUEMHHKAMHU CUCTEM PaTUOCBSI3U 0€3 PACHIUPEHUS CIEKTpPa, MPUEMHUKH
CUCTEM C PACIIMPEHHBIM CIEKTPOM COAEPKAT MAJOIIYMSIIUNA YCHIIUTENb, Y KOTOPOTO TaKOW Mapamerp
kak "touka 1 dB xommpeccun"

Huxe

Berie

Takoi1 xe

Pacmiupenue criektpa 3/1€Ch HU MIPU Y€M

Moo nu TexHonoruto OFDM oTHecTu K cucTeMaM ¢ pacuIMpeHHBIM CIIEKTPOM (T.€. UMEeTCs Jin
3¢ deKT "BRITATUBaHUSA" MOJIE3HOTO CUTHAJIA U3 IIyma)?

3aBUCHUT OT JIONOJIHUTEIBHBIX YCIOBHM

Her

Ha

He 3naro

14.1.2. Dx3aMeHAIMOHHBbIE BONIPOCHI

1. Tumbl MHO>XECTBEHHOT0 (MHOTOCTAaHLIMOHHOIO) JOCTYIa Ha OCHOBE TEXHOJIOTHM KOJOBOTO
paznenenus kananos cBsizu (CDMA).

2. Cnektp u 6a3a (koapduuueHT pacmupenus cnekrpa — SF — Spreading Factor) ummnysnbscHoro
(OuToBOrO) CUTHANA.

Tymonoao6HbIi UMITyIbCHBIN curHai, ero SF u cektp. CrekTp urymMorno1o0HOro paauocuryana
(IIT-pagrocurnana).

3. Metoasl popmupoBanust III-paguocurnana: MeTon «mpsMoil mocienoBaTenbHOCTH» (DS —
Direct Sequence); MeTO/ «CKa4KOB

no uactore» (FH — Frequency Hopping). [punnun ¢opmupoBanus IIIT-paguocuruana mo
METOAY «IIPSIMOU

MOCJIEIOBATEIbHOCTU» U CTPYKTYpHAs cxema Iepefaryrka ¢ OMHapHoO# (a3oBoil MaHMIynsIUeH
(Binary Phase Shift Keying —
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BPSK).

4. AptokoppemsiiuonHas Gpynkius (AK®) emnHUYHOTO MMIMYJbCa M €ro KOIMWU, CABHHYTOH BO
BpeMeHu. CoiictBa AKD. AKD

3HAKONIEPEMEHHBIX TMEPUOJUYECKUX TIceBAOCTydalHbIX mocnenoBarensbHocTedt  (IICIT). M-
I10CJIEZI0BATEIBLHOCTH MaKCUMaJIbHON

JUIAHBI - OCJIEN0BATEILHOCTH Xaddmena. CaoiicTBa M-1iocienoBaTeIbHOCTEN.
[IpeanoururensHbie M-1OCIEN0BATEIBHOCTH.

ITocaenosarensHOCTH I'0na, mociaemoBarensHOCcTH Kacammu. MIX cBoiicTBa.

5. Anepuoauueckue mnociaenoBaTelbHOCTH bapkepa. Bo3MOXXHOCTh HMCIONIB30BaHUS KOJOBBIX
nocueaoBaresbHOCTE bapkepa B

KadyecTBe mpeamOyin ais oOecriedeHus CUMBOJIBHOM M IIMKJIOBOW CHHXPOHHM3AIMU B IH(PPOBBIX
CUCTEMAax CBS3H.

6. CTpykTypHas cxemMa W NpUHIHI paboThl MUPpPOBOro aBToMaTa (KACKaJHOTO CIBUTOBOTO
perucrpa ¢ JMHEHHBIMU 00paTHBIMU

cesamu — LFSR — Linear Feedback Shift Register) mans renmepammm TICIT mro6oit myuHEL
[Topoxnaronuii MOJMHOM ITU(PPOBOTO

aBTOMaTa. lcrosb30BaHUE YIpaBiIsieMOH «Macku» B LU(POBOM aBTOMAaTe il TEHEpaIlH
CABUHYTOM 10 BPEMEHU PEIUIMKU MIociie10BaTEIbHOCTH.

7. OproroHanbHble GYHKIIUU Y 0lia, uX (OPMHPOBAHKE HA OCHOBE MaTPHIIBI AlaMapa, CBOHCTBA
¢bynkuuit Yomnma.

Hcnonp3oBanne ¢GyHKIMN Yoima ¥ JMHEHHOTO BECOBOTO CIIOKEHHUS IU(PPOBBIX IOTOKOB IS
MYJIbTUIUIEKCUPOBAHUS MHOTHX

KaHaJIOB CBSI3U B mepenaryuke. IHTerpupoBaHue ¢ HaKOIUIEHUEM JUIsl AEMYJIbTUILIIEKCHPOBAHUS
MHOI'MX KaHaJIOB CBSI3U B

IIPUEMHUKE.

8. CTpykTypHas cxema KOPpeJSIIIHOHHOrO mpueMHuka ¢ obpabortkoit LII-paguocurnana Ha
BBICOKOH 4acTOTe (KOrepeHTHas U

cornacoBanHas cenekuus LII-panuocurnana) Peakuus koppensTopa MpHEeMHHKAa Ha TOJE3HBIH
(cormacoBannbiii) HIlpanuocurnan, Ha HecoriacoBaHHbli IIII-paguocurnan, Ha y3KONOJOCHYIO
paguonoMexy, Ha IUPOKONOJOCHBIM TEIJIOBOM LIyM.

3aBUCHMOCTh 3amaca I1OMEXOYCTOHYMBOCTH KOPPEJISLMOHHOIO TIPUEMHUKA Ha IOMEXU
pasnuyHoro THMa (yay4lIeHne

KOPPEJIATOPOM OTHOIICHHS] CHUTHAJ/TIOMEXa WA OTHOIICHUS CHUTHAJ/IIyM) OT JIJTUHBI
komupyroriei (aexoaupytomeit) [TCII.

9. CormocraBiieHue peasbHOM UYYBCTBUTEIBHOCTH KOPPEISLMOHHOIO MPHUEMHHMKA TEXHOJOTHUU
CDMA c peanbHOU

YYBCTBUTEIBHOCTHIO MpHEeMHHUKOB TexHojoruii FDMA u TDMA. JlocTouHcTBa 1 OCOOEHHOCTH
pasvoCBsA3M Ha OCHOBE

texnosiorun CDMA.

10. CtpykTypHasi cxeMa KOppEeIsLMOHHOIO npueMHuka c¢ obpadorkoit IHII-pagmocurnana Ha
ypoBHe uumnosoii [ICII.

NuTerpuposanue ynnosoi [ICII ¢ HakomieHneM.

11. XapakTeprcTiuku cucteMbl cotoBoi Tenedonuu [S-95 (Interim Standard — npomexyTouHbIit
CTaHJIapT). APXUTEKTypa MPsSIMOTo

kaHana: OazoBas craHius (bC) — mo6unbHas cranuus (MC). CHUHXpOHHBIH (OpPTOrOHAJIBHBIN)
JOCTYII Ha JIMHUU «BHU3» C

MCIIOJIb30BaHUEM €IMHOTO CHUCTEMHOI'O BPEMEHHM, Pa3IMYHOIO IMKIMYECKOrO CABUIa KOPOTKOM
[1CII, ¢ynkimii Yomnmia.

MakcumanbHblii paanyc coTbl. MakcumanbHOe KonnmdecTBO bC ¢ OgHOM M TOHM ke Hecyleu
4aCTOTOM.

12. CrpykTypHas cxema u ocobeHHoctu ¢opmupoBanus Ha BC nunor-kanama. OcoOeHHOCTH
KBaJIpaTypHOU (ha30BOIl MAHUITYIISIINH

(QPSK) B mpsimom kaHaie.

13. CrpykrypHast cxema u ocoOeHHOCTH (opmupoBanus Ha bBC kaHanma CHHXpPOHHU3AILUH.
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3nauenue SF i kaHana CHHXpOHU3ALIUH.

14. CtpykrypHas cxema u ocobenHoctu (popmupoBanusi Ha bC kaHajga mepcOHATLHOTO BBI3OBA.
3nauenne SF m1st kanana

MEPCOHAIILHOTO BHI30BA.

15. CtpykrypHas cxema u ocobeHHocTH ¢opmupoBanus Ha bC kanama tpaduka. 3nauenue SF
JUId KaHana Tpaduka.

16. CtpykTypHast cxema KorepeHTHoro mpuemHuka MC mia kanana tpaduka. Heobxomumoe
3HaYEHHUE OTHOILLIEHUS CpeaHeH

MOIITHOCTH CUTHaJa K CpeJHel MOLTHOCTH ITyMa Ha BXxoje npueMHuka MC i kanana Tpapuka.

17. Apxutekrypa ooparHoro kanana: MC — BC. ACMHXpOHHBIN (HEOPTOTOHAIBHBIN) TOCTYIT HA
JIMHUH «BBEPX» C UCIIOJIb30BAaHUEM

paznuyHoro I1mkimyeckoro ciapura auuHHOM IICII. CrpykTypHBIE CXeMBI W OCOOCHHOCTH
¢dbopmupoBanus Ha MC kaHana qocryma

U KaHaia Tpaduka.

18. PerynmupoBka mnepenaBaeMoil MOIIHOCTH ¢ oOpatHoil cBsi3bio (OC) B mpsIMBIX KaHalax.
PerynupoBka nepenaBaeMoil MOLTHOCTH

6e3 OC u ¢ OC B 0OpaTHbIX KaHaIaX. MakcuMaibHas CKOpoCTh nepeasrkeHust MC, mpu KOTopoi
pEryJIupoBKa nepeaaBaeMoit

MOIIHOCTH TO3BOJISIET OOPOThCA ¢ ObICTpbIMU (PeneeBckuMuN) 3aMUpaHUSIMU.

19. bopsba ¢ mMHOromyueBocThi0 B cucteme IS-95. CTpykTypHas cxema M MPUHIUI ACHCTBUS
RAKE-npuemnuka

(uetpipexkananbHoro Ha bC u Tpexkanansnoro na MC).

20. CpaBHHUTENbHas OIIEHKA EMKOCTH COTOBBIX cucTeM cBs3u TexHojoruii FDMA, TDMA,
CDMA.

21. IlepcnieKkTUBBI pa3BUTHSI COTOBBIX CUCTEM Ha oCHOBE TexHoioruu CDMA.

14.1.3. TeMbI JOMALIHUX 3a0AHUI

1. M3o0pa3ute CTPYKTYypHYIO cXxemy Hu(pPOBOro aBToMaTa (KacKagHOTO CABHUTOBOTO PETUCTpPA C
JINHEMHBIMU

oOparabiMu  cBm3simu  — LFSR — Linear Feedback Shift Register) s renepauuu
MICEBAOCIYYaHOW MOCIIEI0BATEIIbHOCTH

(ITICIT) nro6oit pmunbl. Onumute npuHun padotsl LEFSR Ha npumepe reneparuu [ICIT anunoii L
00213.

2. N300pa3ute CTPYKTYpHYIO CXEMY M ONMIIUTE OCOOEHHOCTH (OpPMHUPOBAaHUS Ha 0a30BOI
cranuuu (bC) kanana

Tpaduka cucreMel cotoBoi Teneponun IS-95. OOBsicHMTe, Kak B KaHalue Tpaduka
oOecnieunBaercs KOAPUIUEHT

pacupenus cnektpa (SF — Speading Factor), paBHblii 64.

3. Ompenenute Bpemsi Mepuoaa KOPOTKHX IceBAocaydaHbx mocienoBatenbHocTer (KIICIT)
qmuHoM L 2 [0 15

cucTeMbl coToBOU Tenedonuu 1S-95, ecnmu ckopocth nepenaun mudpoBoro moroka R 1,2288 [
Mourt /¢ .

4. Onpenenute uncio bC ¢ 0quHAKOBBIMU HECYIIUMHU YaCTOTAMU CUCTEMBI COTOBOU TelehOHUU
I1S-95, koTopeie

MOTYyT 0eCKOH(MIUKTHO paboTaTh B OAHOH 30HE, ecyn nukimyeckue capuru KIICIT pmaoit L 2 [
15 nnst BC kpaTHbI

64 yumam.

14.1.4. Tembl 1a00paTOPHBIX padoT
Hccnenosanne texnonaorun CDMA.
TpexkaHanbHas CUCTEMA CBS3M HA OCHOBE TyMOITOJ00OHBIX
CHUTHAJIOB.
Uccnenosanue texnonornn MIMO, nocTpoeHHOM MO cXxeme
AnaMoyTH.
HccnenoBanme moMexoyCTOMYMBOCTH MHOTOKAHATbHBIX
cucreM Ha ocHoBe PSK-Moaynsiiuu npu HEOPTOrOHATIBHOM
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pa3HECEHUH.
UccnenoBanue oCHOBHBIX XapakTepucTuk cuctem GAITY.

14.2. TpeGoBaHus K OLEHOYHBIM MAaTepHaIaM JJIs JIML ¢ OTPAHNYECHHBIMH BO3MOKHOCTAMH
310POBbsI H HHBAJINI0B
Hdnst nun ¢ orpaHUYEHHBIMM  BO3MOXKHOCTSIMM  37I0POBbSI U HMHBAJIWJOB MPEIYCMOTPEHBI
JIOTIOJTHUTEIBHBIC OIEHOYHBIC MaTEPHAIIbI, TIEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabnuua 14 — JlonosHUTENbHBIE MAaTEPUANIbl OLEHUBAHMS JJI JIMLl C OFPAHUYEHHBIMU BO3MOKHOCTSIMU
3I0POBBSI 1 HHBAJIUIOB

Kareropun Buipl 10MOMHUATENBHBIX OLIEHOUYHBIX @®opMbI KOHTPOJIS U OLICHKH
00y4aroMXxCs MaTepHaloB pe3yJIbTaTOB 00YUYEHUS

TecTbl, MUCHEMEHHBIE CAMOCTOSTEIIEHBIC
paboThl, BONPOCHI K 3a4ETY,
KOHTPOJIbHBIE PabOTHI

C HapylieHusIMU
ciyxa

[IpenmyIiiecTBEHHO MHUCbMEHHAS
IIpOBEpPKa

C napymenusimu | CobOeceioBaHue 10 BOIIpocaM K 3a4eTy, | [IpenmyIiiecTBeHHO ycTHas IpoBEpKa

3peHust OTIPOC 110 TEPMUHAM (MHIMBUYaTIbHO)
C HapyueHusIMu Pemennie nuCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MMCbMEHHBIE | [IpermyIiecTBeHHO MUCTaHIIMOHHBIMHU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PaOOThI, BOMPOCHI K METOJIaMU
anmnapara 3aueTy
C orpanunuenusmu 1o | TecTbl, MMCEMEHHBIE CAMOCTOSITEIIbHBIE [IpenmyIiecTBEHHO IPOBEPKa
001IEeMETUITUHCKUM paboThI, BOMPOCHI K 3a4ETY, METO/aMH HCXOJSl U3 COCTOSIHUS
MOKa3aHUsIM KOHTPOJIbHBIE pa0OThI, YCTHBIE OTBETHI | 00YYaromierocss Ha MOMEHT IIPOBEPKU

14.3. MeTonnyeckue peKOMEeH/IAHH 10 OIEeHOYHBIM MaTePHaJIaM JUIsl JIHI[ ¢ OTPAHY €HHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI 1 HHBAJIU/I0B

Jiis Ui ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 3[I0POBbSI M WHBAIUIOB IPEIyCMaTPUBACTCS
nocTymHas popmMa mpeaoCTaBICHHS 3aJaHH OIICHOYHBIX CPEJICTB, & KMEHHO:

- B TICUaTHOH (opme;

- B IICUATHON JOpPME C YBEIIMUYCHHBIM HIPU(TOM;

- B (hopMeE AIIEKTPOHHOTO JJOKYMEHTA;

- METOJIOM UTCHHSI ACCHCTEHTOM 3a/IaHUS BCIYX;

- npeIoCTaBIICHHUE 3a/IaHKs C CTIOIBb30BAaHUEM CYP/IOTIEPEBOIA.

HI/IHaM C OrpaHMYCHHBIMH BO3MOXHOCTSAMHU 3J0POBbsS W HHBAJIWAAM YBCIWYMBACTCA BPEMA Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBbIE BOMPOCHL [l Takux OOydaromMxcs TMpeaycMaTpUBaeTCs
nocTymHas Gopma MpeaoCTaBICHUs] OTBETOB Ha 3aJaHusl, 8 UMCHHO:

- MUCHMEHHO Ha OyMare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT aCCHCTEHTA,

- NPEeJICTaBJICHUE OTBETOB YCTHO.

[Iporienypa oOlLlEHUBaHHS PE3YJIbTATOB OOYYCHHUS JIMII C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
3I0pOBbSl U MHBAJIUJOB MO JUCIUIUIMHE MpelycMaTpUBaeT MpeaocTaBieHue uHbopManuu B (opmax,
aIalTUPOBAHHBIX K OTPAaHUUCHHSIM UX 3I0POBbSI U BOCIIPUITHS HHPOPMAIUH:

JIJ1s1 JIMI ¢ HAPYLIEHUSIMH 3PEHMUSI:

- B (hOpMeE IIIEKTPOHHOTO JOKYMEHTA,;

- B TICUaTHOHN (pOpME yBEITUUCHHBIM IIPU(TOM.

JUJ1s1 JIML ¢ HAPYILICHUSIMHU CJIyXa:

- B (hOpMeE IIIEKTPOHHOTO JJOKYMEHTA,;

- B MIEYaTHOH (opme.

JlJ1s1 1M1 ¢ HAPYIIEHUSIMH OTIOPHO-IBUTATEILHOTO aNnapara:

- B (pOpMe 3TEKTPOHHOTO JOKYMEHTA,;

— B IeYaTHOM opme.
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[Ipn HEOOXOAMMOCTH [UIsI JUI] C OTPAHMYEHHBIMA BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAIH]IOB
MpoLEeaypa OLEHUBAHUS PE3yIbTaTOB O0YyUEHUSI MOKET MPOBOIUTHCS B HECKOJIBKO ATAIOB.

CornacoBaHa Ha noprane Ne 37827 22



