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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 MpodeCCHOHAIBHBIX KOMIETECHIIUN IO HAMpaBJICHUIO MOJATOTOBKH B
COOTBETCTBUU C TpeOoBaHUAMH «OCHOBHOM MTpodecCHOHAIbHON 00pa30BaTeIbHON TPOTrPaAMMBD.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Hnnexce quciummmnasl: b1.B.J1B.03.01.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

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

NHaukaTopel TOCTHKEHUS [Inanupyemble pe3yabTaTbl 00yUeHUs 10
KOMIIETCHIIUH JUCLUTIIINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccnonanbHble KOMIETEHIIUH

CornacoeaHa Ha noptane N2 60729 2



[TKP-1. CriocoGeH K pa3BUTHIO
KOMMYTAI[HOHHBIX MOJICHCTEM U
CeTeBbIX M1aThOopM, ceTei
repeavy JIaHHbIX,
TPaHCIOPTHBIX CETeH U ceTe
panuoaoCTyIa, ClIyTHUKOBBIX
CHCTEM CBSI3U

IIKP-1.1. 3HaeT npUHIUIIBI
TOCTPOCHUS U PabOTHI CETEH CBS3H U
MPOTOKOJIOB CUTHAIIN3AIINH,
CTaHJAPTHI KAYeCTBa Nepeaadn
JIaHHBIX, T0JI0Ca U BUJEO,
TIPUMEHSIEMBIX B OpPTaHU3AIHA CETH
CBSI3U; 3aKOHOJIATENILCTBO Poccuiickoit
®denepanuu B 0011aCTH CBSI3H,
TIPUHIUIIBI PA0OTH U apXHUTEKTypa
pa3IHYHBIX TeONH(OPMAITHOHHBIX
CHCTEM.

3HaTh NPUHIKIBI POPMHUPOBAHUS UPPOBBIX
IIyMOTMOAOOHBIX CUTHAIOB, 00 MX MCKAKEHHAX
TP POXO’KACHNY KaHaa mepeiad.

[IKP-1.2. YMmeet ananu3upoBaTh
CTATUCTUYECKUE apaMeTphl Tpaduka,
IPOBOJMTH pacueT uHTepdeiicoB
BHYTPEHHUX HaIpPaBICHUN CETH,
BBIPa0aTHIBAaTh PEIICHUS 10
OIIEPaTUBHOMY
HepeKOH(UTYPUPOBAHHUIO CETH,
HU3MEHEHUIO IapaMeTPOB
KOMMYTAI[OHHOI NOACUCTEMBI,
CeTeBbIX IIAT(HOPM U 000pyIOBAHUS
HOBBIX TEXHOJIOTHI; U3MECHATD
apaMeTpbl KOMMYTAllMOHHOM
HOJCUCTEMBI, MapIIPyTU3ALUH
Tpaduka, IPOIUCKH KOJOB
MapIIpyTH3aLHUU, OPraHU3aLUuH HOBBIX
U PACIIUPEHUN UMEIOLIHUXCS
HAalpaBJIeHU CBSI3HU.

‘VYMeTh UCIOIb30BaTh €CTCCTBCHHOHAYYHBIC 3aKOHBI,
MPUMEHATH METOJABI MATEMATHICCKOTO

aHaJIn3a U MOJACIUPOBAHUA TPU TCOPCTUICCKUX U
9KCIICPUMEHTAJIbHBIX UCCIICAOBaHUAX

[IKP-1.3. YMmeer ananm3upoBaTh
CTAQTHCTUKY OCHOBHBIX ITOKa3aTeneit
3G GEKTUBHOCTH PAAUOCUCTEM H
CHCTEM Ilepeaunl JaHHBIX,
pa3pabaThIBaTh MEPOIPHUSATHS IO HX
MIOAIEPKaHUIO Ha TPeOyeMOM YpOBHE,
BBITIONHSTDH PacyeT MPOIyCKHOM
CIOCOOHOCTH ceTe
TEJIEKOMMYHHUKaLUH.

YMeTh NpUMEHSTh Ha
MPAaKTHKE METO/Ibl aHAIN3a U PAcyeTa OCHOBHBIX y3JIOB
CDMA-cucrem.

TIKP-1.4. Birageer HaBBIKaMHU
pPa3paboOTKU CXEMbI OPraHU3aLUH
CBSI3H M MHTETPALMA HOBBIX CETEBBIX
9JIEMEHTOB, MOCTPOCHUS U
pacIIMPEHHsT KOMMYTAIlMOHHOM
MOZICUCTEMBI M CETEBBIX TIATHOPM,
paboTHI HA KOMMYTallHOHHOM
000pyTOBaHUHU TI0 0OECTICYCHHTO
peanu3anuy yCeiyr, pa3BepThIBAHAIO
000pyIOBaHUs CEPBUCHBIX IIATHOPM,
000pyI0BaHUs HOBBIX TEXHOJIOTHIT Ha
CETH, BBIIOJHEHHUIO IUIAHOB O
PACIIMPEHUIO CYIIECTBYIOIIETO
000pyJOBaHUs CETEBBIX IUIATHOPM H
HOBBIX TEXHOJIOTHIA.

BrnaneTrp nepBUYHBIMHM HaBbIKAMH HACTPOUKHU U
peryiaupoBku annaparypsl CDMA-cucrem
IIPY TIPOU3BOJICTBE, YCTAHOBKE U TEXHUYECKON
3KCIUTyaTaluy.

TIKP-1.5. Bnageet HaBBIKaMHu
CONPOBOXKJICHUS TeOMH()OPMALIMOHHBIX
0a3 JaHHBIX 10 CETH PaHOI0CTYIIa,
MHPOPMAIIMOHHOW TTOAICPIKKU
pacyeToB paaroIOKpPHITHS,
panuopeselHbIX M CIIYTHUKOBBIX Tpacc
U YaCTOTHO-TEPPUTOPHAIIBHOTO
IUTAHUPOBAHUS B YACTH
HCTIOJIb30BaHUS KapTorpaduieckon
HHPOPMAIHH.

Brnaners HaBBIKaMH CONPOBOXKACHUS
reonH(pOPMAIMOHHBIX 0a3 JAHHBIX [0 CETH PaJHOA0CTYIIa,
UH(OPMALMOHHON MOJAEPKKU PACUETOB PAAUONOKPBITHS,
paauoperIeHHbIX U CIyTHUKOBBIX TPAcC U YaCTOTHO-
TEPPUTOPHUAILHOTO IIIAHUPOBAHUS B YACTH HCIIOJIb30BAHUS
KapTorpaduyeckoit naopmauu.

CornacoeaHa Ha noptane N2 60729




[TKP-3. CriocoGeH npuMeHsITh
COBPEMEHHBIE TEOPETUIECKHE U
9KCIIEPHUMEHTANILHBIE METOIBI
HCCIIEA0BAHHUS C LIETBIO
CO3J]aHMs HOBBIX
MIEPCIICKTUBHBIX CPENICTB
MH()OKOMMYHHKAIHH,
WCIIOIb30BAHHIO M BHEAPECHHIO
Pe3yJIbTaTOB UCCIEAOBAHUI

TIKP-3.1. 3HaeT OCHOBBI CETEBBIX
TEXHOJIOTHi, HOPMATHBHO-
TEXHHUYECKYIO IOKYMEHTAIIUIO,
TpeOOBaHUS TEXHUUECKHX
pErJIaMEeHTOB, MEXIyHAPOIHBIC U
HAI[MOHAJIbHBIC CTAHIAPTHI B 00J1aCTH
Ka4yeCTBCHHBIX MMOKa3aTelieil paboTh
UHPOKOMMYHHUKAI[MOHHOTO
o0opynoBaHHs.

3HaTh NPUHLIUIBI pabOTHl YCTPOUCTB U OJIOKOB CHCTEM
(hopMupoBaHus,

nepeaavyn U IpremMa IyMOIOJOOHBIX CHTHANIOB, TOHUMATh
(u3HYecKHe MPOLECChl, MPOUCXOASAIINE B HUX.

[IKP-3.2. Ymeer paboraTb ¢
IPOrPaMMHBIM 00ecIeYeHHEM,
UCIIOJIb3yEeMBbIM ITpH 00paboTKe
uH(pOpMaNUH
NH(OKOMMYHUKAIIMOHHBIX CHCTEM U
UX COCTABJISIONIMX.

YMmets pazpabaTeiBaTh 1 0OOCHOBHIBATH
COOTBETCTBYOIIHE TEXHUYCCKOMY 3aJ[aHUIO0 U
COBPEMEHHOMY YPOBHIO Pa3BUTHS TEOPUH U TEXHUKU
cTpykTrypHble cxembl CDMA-cuctem.

TIKP-3.3. BnageeT HaBbIKaMU aHaIM3a
orepaTHUBHONW HH(OOPMALIUH O
3aITAHUPOBAHHBIX M aBAPUIHBIX
pabotax, CBSI3aHHBIX C MIPEPhIBAHUEM
MIPEJOCTABJICHUS YCIyT, KOHTPOJIS
Ka4yecTBa MPe0CTaBISIEMbIX YCIIyT.

BJ'Ia,I[eTL HaBbIKaMHM aHaJIM3a OHCpaTHBHOfI I/IH(bOpMaI.II/II/I 0
3allJTAHUPOBAHHBIX U aBaprIHLIX pa60Tax, CBA3aHHBIX C
MPEPLIBAHUEM NTPEAOCTABIICHUS YCIYT, KOHTPOJIA Ka4ueCTBa
MNpEeAOCTABIACMBIX YCIYT.

4. O0beM TMCUMIIMHBI B 324€THBIX eJUHUIIAX C YKa3aHHEM KOJHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaasarejieM
H HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

O6111a51 TPYAOCMKOCTH JUCIHUIIJIMHBI COCTABJIACT 4 3a4eTHBIX CIWHUII, 144 AKaJICMHUYCCKUX 4aCOB.
PacnpeneneHHe TPYAOCMKOCTH AUCHUIIJIMHBI 110 BUAAM yqe6H0171 ACATCIIBHOCTU MPCACTABICHO B

tabnwure 4.1.
Tabmuma 4.1 — Tpy10eMKOCTh JUCIUILIMHBI [0 BUAaM y4eOHOU AesITeIbHOCTH
o Bcero  |Cemectpsl
Bunel yueOHOM nesTeNbHOCTH
4acoB |6 ceMecTp
KonrakTHas ayguropHasi pa6oTa o0y4alomuxcs ¢ npenojaaBarejeM, BCero 48 48
JleKkIIMOHHbBIE 3aHATUA 14 14
IIpaxkTHueckue 3aHATUS 14 14
JlaGopaTopHbie 3aHITHS 20 20
CamocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAasl 96 96
BHeayIMTOPHAasi padoTa 00y4alIIMXcs ¢ mpenoaaBarejieM, BCero
[ToaroToBka K 3a4eTy C OLIEHKOM 38 38
[ToaroroBka Kk TECTHPOBAHUIO 38 38
[ToaroroBka k 1abopaTopHO paboTe, HAMCAHUE OTYETa 20 20
O0mas Tpyr0eMKoOCTh (B 4yacax) 144 144
Oo6mas TpynoemMkocTh (B 3.e.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUILIMHBI

5.1. Pa3nennl (TeMbl) JUCUMIIIMHBI M BUIbI Y4€0HOH 1eATeIbHOCTH

CtpykTypa IUCHUIUIMHBI MO pas3zienaM (TeMaMm) W BUJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B

tabimue 5.1.
Tabauna 5.1 — Pa3gensl (TeMbl) AUCHUILIIMHBL U BUABI YUEOHOH 1€ATEIbHOCTH
Jlex. Cam. Bcero

[Tpak. | JIa0. dopmupyembie

HasBanus paznenos (Tem) JUCUMIUIUHBL | 3aH., pab., | yacos (6e3
3aH., 4| pao. KOMIIETEHIIUHA

q 9 | DK3aMEHA)

6 cemecTp
4
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1 ACHHXpPOHHBIN U CUHXPOHHBIH
MHO>KE€CTBEHHBIN JOCTYH MPU TEXHOJIOTUU
CDMA. IlceBnocnyuaiinbie
nocnenosarenbHocTy (IICII), ux cBoiicTaa.

12 TIKP-1, [TKP-3

2 ludpossie aBToMatsl (L1A) mms
reneparuu [1CII mo6o# qymmapl. @yHKITUN
Vomnma, nx cBoicTBa. JImHeitHOE BecoBoe
CJI0’KeHHE TU(PPOBBIX OTOKOB.

12

18 [TIKP-1, TIKP-3

3 Metoasl popMHUpOBaHUS IIYMOTOAOOHBIX
paauocurnanos (LLIIP). [Tepenatuuk ILITTP
¢ OuHapHO# (ha30BOM MaHMITYJIALIUCH
(Binary Phase Shift Keying — BPSK).
KoppensiuoHHsIi MpueMHHUK ¢ 00paboTKON
IIIITP Ha BBICOKOIT 4acTOTE, €ro
MIOMEXO0YCTONYHUBOCTb.

2

12

20 ITKP-1, IIKP-3

4 J1ocTOMHCTBA paJOCBsI3U Ha OCHOBE
CDMA.

12

18 [TIKP-1, ITKP-3

5 KoppensiiimoHHbIH TPUEMHUK C
obpabotkoii IIITTP Ha ypoBHE unmioBoit
[1CTI.

12

19 ITIKP-1, TIKP-3

6 XapaKTEepUCTUKU CUCTEMbI MOOMIHLHOMN
cBs3u (CMC) 1S-95. OcobenHocT
IpsSIMOTO KaHaJa.

12

19 ITIKP-1, IIKP-3

7 Apxurektypa npsimoro kanaiaa CMC
IS-95.

11 TIKP-1, [TKP-3

8 ApxutekTypa oopatHoro kaHaia CMC
IS95.

13 ITIKP-1, TIKP-3

9 Perynuposka MomHocti B CMC IS-95.
RAKE-npuem.

9 ITKP-1, IIKP-3

10 Xaunosep B CMC IS-95.Emxoctu CMC
pa3IMYHbIX TexHONOorui. [lepcnekTuBbI
pazButusi CMC Ha OCHOBE TEXHOJIOTHH
CDMA.

5 TIKP-1, [TKP-3

Hroro 3a cemectp

14

14

20

96

144

Hroro

14

14

20

96

144

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Taduie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIHUILIMHEI (B T.4. IO JICKIUSIM)

Tpynoemkocts
Ha3zpanus paznenos (Tem) ConeprxaHue paszienoB (TeM) (TeKIuoHHEIe ®opmupyemele
JUCLUTUTMHBI JUCLHUIUIMHBI (B T.4. IO JIEKIIHUAM) KOMIIETEHINH
3aHATHUSA), U
6 cemecTp
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1 AcUHXpOHHBIN U
CHHXPOHHBI MHOYKE€CTBEHHBIN
JIOCTYII IIPY TEXHOJIOTUU
CDMA. IIceBnocnyuaiinbie
nocnenosarenbHocty (IICIT),
UX CBOWCTBA.

ACHHXPOHHBIN U CHHXPOHHBIN
MHO>KECTBEHHBII

JIOCTYII NIPU TEXHOJIOTUU
CDMA.Cuextp u

K02(pPHULIMEHT pacIIpeHHsl CIIEKTPa
(SF — Spreading

Factor) ummynbscHOro (6MTOBOTO)
curHana.lllymononoOHbIit
VMITYJIbCHBIM CUTHAJI, €T0

SF u cnextp.Criektp
IIYMONOJOOHOr0 paAOCUTHala
(LIITP).ABTOKOppENALMOHHAS
dysakus (AKD)

€AMHUYHOTO UMITYJIbCA U €r0 KOIHH,
CIABUHYTOU BO

BpeMenu.CroiictBa AKD.AKD
3HAKONIEPEMEHHBIX
NEPUOANYECKUX TICEBIOCITYYalHbIX
IIOCJIEI0BATEIbHOCTEN
(IICII).ITocnenoBarenbHOCTH
Xaddwmena, 'onna, Kaccamu, ux
CBOIicTBa. AlepuoInYECKUe
HOCJIEI0BATEIbHOCTH

bapxkepa.

TIKP-1, TTKP-3

Htoro

2 Hudpossie aBTomatsl (LIA)
st reHepanuu TICIT nro6oit
JvHbl. OyHKIMU Y oullia, UX
cBolcTBA. JIMHEIHOEe BeCOBOE
CIIOXKEeHHE NU(POBBIX MTOTOKOB.

Hudpossie aBTomats! (L{A) s
rerepauuu [ICIT

7110001 UIMHBL, TOPOXKIAOIINNA
IIOJINHOM

IHA.Vnpasnsemas «macka» B LIA
JUIsl TEHEpaLuu

CABUHYTOM 110 BPEMEHHU PETINKH
[ICII.OproronanbHble (GyHKIUH
Yomma, ux

(dopMHpOBaHUE HA OCHOBE MaTPHULIBI
Anamapa, ux
ceoricTBa.Mcnonp3oBanue
JIMHEHHOT 0 BECOBOI'O

CJIO’KEHUS IU(POBBIX MOTOKOB IS
MYJIBTUIUIEKCUPOBAHUS MHOTUX
KaHaJIOB CBS3U B

neperaTYmKe.

I1IKP-1, TIKP-3

Hroro
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3 Metoabl hopMupoBaHUs
ITYMOTIOJOOHBIX
paauocursanos (LLIIP).
[Mepenarunx LIIIP ¢ GunapHoii
(dazoBoil MaHUITyIALUEN
(Binary Phase Shift Keying —
BPSK). KoppensiroHHslii
npueMHHK ¢ oOpabotkoii I1ITTP
Ha BBEICOKOM 9acTOTE, €ro
IIOMEX0YCTONYHUBOCTb.

Metoas! popmupoBanus LLITIP:
METO/JI «IIPSIMOM
nocnenoBarenbHOCcTHY (DS — Direct
Sequence);

METOJI «cKaukoB 1o yactore» (FH —
Frequency

Hopping).CtpykTypHas cxema
nepenaryuka LIIIP ¢

OuHapHOU (Pa30BON MaHUIYJIALUEH
(Binary Phase Shift Keying —
BPSK).CrpykrypHas cxema
KOPPEJSIIMOHHOTO IPUEMHHKA C
obpaboTtkoii ILITTP

Ha BBICOKOH yacToTe (KOrepeHTHas u
corjlacoBaHHas

cenexuus LLITP).Peakmus
KOppesITopa NpUeMHHKA

Ha MO0JIe3HbIN (COrIaCOBaHHBIN) U
HECOTJIaCOBAaHHBIN

IITIP, Ha y3KOMOJIOCHYIO
paaronoMexy, Ha
LIMPOKOIIOJIOCHBIN TEIIOBOM
11yM.3aBUCUMOCTh

3amaca IoOMeX0yCTOWYMBOCTH
KOPPEJSILIMOHHOTO

IPUEMHHUKA OT IOMEXH Pa3IM4yHOIO
TUIA.

TIKP-1, TTKP-3

Htoro

4 JIoCTOMHCTBA paJuOCBsI3U Ha
ocauose CDMA.

JlocTouHCTBa paguoCBs3U HAa OCHOBE
CDMA:

SHEpreTHyYecKasi CKPhITHOCTD CBSI3H;
3alIHUIICHHOCTh

OT HECAHKLIMOHUPOBAHHOTO
JIOCTYTI; MOBBIIIEHHAS
MOMEXO0YCTOMYHUBOCTD K
pazIMYHOMY BHly TIOMEX;
OTCYTCTBHE JKECTKOTO OTPAHUYECHUS
KOJIMYCCTBA

MOJIb30BAaTENEH paliOKaHala B
OTJINYHE OT

texaonoruiit FDMA u TDMA;
MMOCTCIICHHOE

YMEHBIIEHUE KaueCcTBa MpUeMa rpu
YBEITUYEHUHU

YKCIIa MO0JIb30BaTENEH pauoOKaHaIa.

I1IKP-1, TIKP-3

Hroro
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5 KoppeisiimoHHbIA TPUEMHUK
¢ obpaboTkoii LITP Ha ypoBue
yunosoi [ICII.

CrtpykTypHas cxema
KOPPEJSILIMOHHOTO IPUEMHHUKA C
obpabotkoii LLITIP Ha ypoBHE
YUIIOBOHN

[ICII.MuTerpupoBanye YMNOBON
IICII ¢

HAKOIUIEHUEM /IS
JEMYJIbTUILIEKCUPOBAHUSI MHOTHX
KaHaJIOB CBSI3U B IPUEMHUKE.

TIKP-1, TTKP-3

Htoro

6 XapaKTepUCTHUKU CUCTEMbI
MoOunpHOM cBs3u (CMC)
IS-95. OcobennocTu npsMoro
KaHaJa.

XapaKTepUCTUKU CUCTEMBI COTOBOM
TesneoHun

IPOMEKYTOUHOT'O CTaHIapTa
(Interim Standard)
IS95.ApxutekTypa npsMOro KaHanua:
0a3oBas CTaHIUA

(bC) — MoOMIIbHAS CTAHIIUS
(MC).CunxpoHHBIH
(opTOroHanIBbHBIN) JOCTYI HA IUHUU
«BHU3» C

UCIIOJIb30BAaHUEM €MHOTO
CHUCTEMHOI'0 BPEMEHH,

Pa3IMYHOTO LUKINYECKOTO CABUra
xopotkoii [ICII,

byukuuit Younma.

I1IKP-1, TIKP-3

Hroro

7 Apxutektypa npsiMmoro
ka"aia CMC [S-95.

CTpyKTypHBIE CXEMBI U
0COOEHHOCTH (HOPMHUPOBAHHMS
Ha bC nmnor-xaHana, KaHaja
CUHXPOHM3AIHH,

KaHaJja MepcoHaIbHOTO BHI30BA,
KaHaja

Tpaduka.JIuHeitHOe BecoBOE
CI0KeHHe U(PPOBBIX

MOTOKOB JJI1 MYJIbTUTUIEKCUPOBAHUS
MHOTHX KaHaJIOB
cBs13u.CTpyKTypHas cxema
KOT'€pEHTHOI'0 IPUEMHHKA

MC nns xanana tpaduka.

ITIKP-1, TIKP-3

Hroro

8 ApxurekTypa 0OpaTHOTO
kaHaina CMC IS9S.

ApxuTeKTypa 00paTHOrO KaHaua:
MCBC.AcuHXpOHHBIN
(HEeopTOroHaNbHbBIN) TOCTYI Ha
JMHUU «BBEPX» C UCIIOIB30BaHUEM
pa3IMIHOTO

UKJIAYECKOTO CIBUTA JUTMHHON
[ICIL.CtpykTypHBIE

CXEMBI U OCOOEHHOCTH
¢dopmupoBanus Ha MC kaHana
JOCTyTIa U KaHaja Tpaduka.

TIKP-1, TTKP-3

Htoro
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9 PerynupoBka MOIIIHOCTH B PerynupoBka nepegaBaemoit 1 [IKP-1, I[TKP-3
CMC IS-95. RAKE-npuem. MOIIHOCTH ¢ 0OpaTHOMN
cBs3b10 (OC) B psAMBIX
KaHanax.Perynmuposka
nepenaBaeMoil Momnoct 6e3 OC u
cOCB
oOpaTHbIX kaHanax.boprba ¢
MHOTOJTy4€BOCTBIO B
cucteme [S-95: cTtpykrypHas cxema
Y TIPUHITATT
nerictBusd RAKEnpuemaunka
(4eTpIpexKaHaJIbHOTO Ha
BC u tpexkanansHoro Ha MC).
Hroro 1
10 Xaunosep B CMC [Ipunnun «msarkoi» scraderHon 1 IIKP-1, TIKP-3
IS-95.Emxoctu CMC nepeaadu
Pa3IMYHBIX TEXHOJIOTUH. (xsHIOBEpa) B cUCTEME
IlepcnektuBsl pazButust CMC |1S-95.CpaBHuTenbHas olieHKa
Ha OCHOBE TEXHOJIOTUU €MKOCTH COTOBBIX CUCTEM CBSI3U
CDMA. texHonoruiit FDMA,
TDMA, CDMA .IlepcnieKTuBbI
Pa3BUTHS COTOBBIX
CHUCTEM Ha OCHOBE TEXHOJIOTUU
CDMA.
Hroro 1
Hroro 3a cemectp 14
Hroro 14
5.3. lIpakTH4yeckue 3aHATUSA (CEMUHAPHI)
HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B TabmuIe 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYSCKUX 3aHITHIA (CEMUHAPORB)
Haspanwus paznenos (Tem) HaumenoBanwue npaktuueckux | TpymoemkocTs, | dopMupyemsbie
JTUCIUTLTAHBI 3aHITHI (CEMUHApPOB) q KOMIIETEHIIHN
6 cemecTp
1 AcuHXpOHHBIN U CUHXPOHHBIN | PacyeT u mocTpoeHue 2 [TIKP-1, I[IKP-3
MHO>KE€CTBEHHBIN JJOCTYT MPU ABTOKOPPEISLIMOHHBIX
texHoaoruu CDMA. GbyHKIMN KOppesiun
[IceBnocnyuaiinbie MCEeBAOCTYYalHbIX
nocienoBarenbHocTH (IICII), ux |mocnenoBarensrocteit (ITCIT)
CBOiCTBA. Xadwmena, ['omna,
bapkepa, pynkmuit Yommna.
Hrtoro 2

CornacoeaHa Ha noptane N2 60729




3 Metoabl hopMupoBaHUs Pacuer 4yBCTBUTENBHOCTH H 2 [IKP-1, TIKP-3
HIyMOIIOTOOHBIX PaJIMOCUTHAJIOB |OLIEHKA
(LLITP). [Mepenatuux LIIP ¢ IIOMEX0YCTOMYHBOCTH
OouHapHOU (ha3oBoM KOPPESALMOHHOTO TPUEMHHUKA.
manwumysinueit (Binary Phase
Shift Keying — BPSK).
KoppenauroHHbI IPUEMHUK C
o0OpaboTkoii ILIITP Ha BbIcOKOI Hroro 2
4acToTe, ero
IIOMEX0YCTONYHUBOCTb.
5 KoppensiimonHbiii npueMHUK | PacyeT peakiiuu uHTErpaTopa co 2 [TKP-1, I[IKP-3
¢ obpabotkoii IIITTP Ha ypoBHEe |cOpocoM Ha
yunosoit [1CII. YUIOBBIE IOCIEN0BATEILHOCTH
Pa3IMYHON JTUHBI.
Hrtoro 2
6 XapaKTepUCTUKU CUCTEMBI Pacuer sneprernuecknx 2 [IKP-1, I[TKP-3
MoomibHOU cBsizu (CMC) IS-95. | mapameTpoB mpsiMOro KaHaja
Ocobennoctu npsimoro kanana. |CMC IS-95.
Hroro 2
7 ApxuTeKTypa npsAMoro kaHana | YacTOTHO-TEppUTOpUATIEHOE 2 [TKP-1, I[IKP-3
CMC IS-95. mnanupoBanue CMC Ha
ocHoBe TexHosioruu CDMA.
Hroro 2
8 ApXHTEKTypa 00paTHOTO Pacuyert snepreTuyeckux 4 [TKP-1, I[IKP-3
kanaina CMC IS95. rapamMeTpoB 0OpaTHOTO
kaHaima CMC IS-95.
Htoro 4
Hroro 3a cemectp 14
Htoro 14
5.4. JlaGopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tab6muna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
HasBanus paznenos (Tem) HanmenoBanue TpynoemkocTs, | Popmupyembie
JUCIUILTAHBI n1abopaTopHbIX paboT q KOMIIETEHIINH
6 cemecTp
2 Hudpossie aBToMaTsl (LA) mist | Pacuer u moctpoeHue 4 [IKP-1, TIKP-3
renepanuu 1ICII nro60# nauHbL. ABTOKOPPEIISLIMOHHBIX
@yHKIMU Youa, uX CBOMCTBA. GbyHKIMH
JIuneliHoe BECOBOE CIIOKEHUE KOppEeJALU
U (POBBIX MTOTOKOB. NICEBJOCTYYalHBIX
nocnenosarenbHocTel (IICIT)
Xadwmena, ['onna, bapkepa,
¢byskumii Youmma.
Htoro 4
60729 10
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3 Metoabl hopMupoBaHUs Pacuer uyBCcTBUTEIBHOCTH 4 [IKP-1, TIKP-3
HIyMOIIOTOOHBIX PaJIMOCUTHAJIOB KOPPESLMOHHOTO
(LLITP). [Mepenatuux LIIP ¢ IIPUEMHUKA.
OuHapHOU (Ha30BON MaHUITYJISAIUCH
(Binary Phase Shift Keying —
BPSK). KoppensioHHslii
npueMHHK ¢ 00pabotkoii ILITTP Ha Hroro 4
BBICOKOM 4acTOTE, €ro
IIOMEX0YCTOMYHUBOCTb.
4 JIoCTOMHCTBA paIuOCBSI3U Ha OneHka 4 IIKP-1, TIKP-3
ocHoBe CDMA. MMOMEX0YCTONYMBOCTH
KOPpPESLUOHHOTO
IIPUEMHHUKA.
HUrtoro 4
5 KoppensimoHHbIl IPUEMHUK C Pacuer peakunu nHTErpaTopa 4 [IKP-1, TIKP-3
obpabotkoit IIITP na ypoBHe CO cOpPOCOM Ha YHITOBBIC
yunosoi [1CII. IIOCJIEI0BATEIBHOCTH
Ppa3IMYHON JJIUHBI.
Hroro 4
6 XapakTEepUCTUKU CUCTEMBI Pacuer sHepreTnueckux 4 [IKP-1, IIKP-3
mMobmibHOM cBsizu (CMC) IS-95. [apaMeTpoB MPSMOro KaHaja
Oco0eHHOCTH MIPSIMOTO KaHama. CMC IS9s.
Hroro 4
Hroro 3a cemectp 20
Hroro 20

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMoTpeHo y4eOHBIM IIaHOM

5.6. CamocTosiTesqIbHaAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHbBI B

tadymue 5.6.
Tabnuia 5.6 — Buabsl caMocTosATeIbHON pabOThl, TPYJ0EMKOCTh U (hOPMHUPYEMBIE KOMIETEHIIUN
Bunaer
Hazpanus pa3nenos (tem) CAMOCTOSTENLHOM Tpynoemkocts, | PopMupyemMbie DopMBbI
JUCITUATITUHBI q KOMIIETEHIIUH KOHTPOJIS
paboTsl
6 cemecTp

1 AcUHXpOHHBIN U ITogroroska k 3auery 4 [IKP-1, IIKP-3 3auér c
CUHXPOHHBIN C OLICHKOM OLICHKOU
MHOKECTBEHHBIN JTOCTYII
npu texuonorun CDMA. IToaroroBka x 4 [TKP-1, I[IKP-3 | TectupoBanue
I[IceBaocayyaiinpie TECTUPOBAHUIO
TOCHEAOBATENLHOCTH toro 3

(ITICIT), ux cBoiicTsa.
2 udpossie aBTOMATHI ITogroroBka k 3auery 4 [IKP-1, TIKP-3 3auét c
(ITA) nnsa renepanuu IICIT |c onenkoit OLICHKOU
mo6oi JuinHel. OYHKIMU | [ToAroToBKa K 4 [TKP-1, I[IKP-3 | TectupoBanue
Yonma, ux cBOMCTBa. TEeCTHPOBAHUIO
Jluneiinoe Becopoe [Toaroroska K 4 [IKP-1, IIKP-3 | JlaGoparopHas
CIOKeHHe T POBBIX 71a00paTOpHOii pabora
TIOTOKOB. paboTe, HaNKMCaHKE

oTyeTa
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3 Metonst popmupoBanust |[loaroroBka k 3aueTy 4 [IKP-1, ITKP-3 3auér ¢
HIyMOITOTOOHBIX C OLIEHKOH OLICHKOM
paauocursanos (LLIIP).
TMepeatank TP ¢ IloaroroBka k 4 [TIKP-1, ITKP-3 | TectupoBanue
. . TECTUPOBAHUIO
OuHapHOi (hazoBoi
MaHunyssanuei (Binary [Toaroroska k 4 IIKP-1, TIKP-3 | JlaGopaTtopHas
Phase Shift Keying — n1abopaTopHOii paboTta
BPSK). Koppensaunonuslii |paGoTe, Hanucanue
npUeMHHK ¢ 00paboTKOH  |oTueTa
TP Ha BBICOKOI YacTOTE,
€ro NOMexX0yCTON4YUBOCTb. Hroro 12
4 JlocTOMHCTBA [ToaroroBka k 3auety 4 [TKP-1, ITKP-3 3a4éT
pPaaroOCBsI3H HA OCHOBE C OLIEHKOU OILIEHKOH
CDMA. IToaroroBska k 4 [IKP-1, IIKP-3 | TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 4 [IKP-1, I[TKP-3 | JlabopaTopHas
nabopaTopHOi pabora
pabore, HalUCaHKE
oTyera
Hroro 12
5 KoppensuuoHHslii [ToaroroBka k 3auery 4 [TIKP-1, ITKP-3 3auéT
HNpUEMHHK ¢ 00pabOTKON  |C OLIEHKOI OLICHKOM
LITIP Ha ypoBHE YMIOBOW |[JonroTOBKA K 4 [IKP-1, [IKP-3 | TectupoBanue
T CIL TECTUPOBAHUIO
[ToaroroBka k 4 [TIKP-1, ITKP-3 | JlabopaTopHas
nabopaTopHOU paborta
paboTe, HalMCaHKE
oTyeTa
Hroro 12
6 XapaKTepucTUuKu [ToaroroBka k 3auery 4 [IKP-1, ITKP-3 3auér ¢
CHUCTEMBbI MOOMIIbLHOM C OLICHKOM OLICHKOM
cszu (CMC) IS-95. [ToaroToBKa K 4 [TIKP-1, [IKP-3 | TectupoBanue
OcobeHHoCcTH mpAMOro TECTUPOBAHUIO
KaHaua. [MoAroToBKa K 4 [TKP-1, IIKP-3 | JlaGoparopHas
nabopaTopHOH pabota
paboTte, HarMcaHue
oTyeTa
Hroro 12
7 Apxutekrtypa npsimoro  |IToaroroBka k 3auery 4 ITKP-1, ITKP-3 3a4éT
kanaina CMC IS-95. C OIIEHKOM OIIEHKO
IloaroroBka k 4 [IKP-1, IIKP-3 | TectupoBanue
TECTUPOBAHUIO
Uroro 8
8 ApxutekTypa oopatHoro |[loaroToBka k 3a4eTy 4 ITKP-1, ITKP-3 3a4éT
kanaia CMC IS95. C OLIEHKOU OILIEHKOH
IToaroroBka k 4 [IKP-1, IIKP-3 | TectupoBanue
TECTUPOBAHUIO
Hroro 8
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9 PerynupoBka momHocTd |[loaroroBka K 3a4eTy 4 [IKP-1, ITKP-3 3auér ¢
B CMC IS-95. RAKE- C OLIEHKOH OLICHKOM
HPUEM. [ToaroroBka k 4 [TKP-1, I[IKP-3 | TectupoBanue
TECTUPOBAHUIO
Htoro 8
10 Xaunosep B CMC [TogroroBka k 3auery 2 [IKP-1, TIKP-3 3auét c
IS-95.Emxoctu CMC C OLIEHKOH OLICHKOM
PA3IMIHBIX TEXHOIOTHH. ITogroroska k 2 [IKP-1, IIKP-3 | TectupoBanue
IlepcniekTuBEI pa3BUTHUSA TECTHPOBAHHIO
CMC Ha ocHOBe
texnosorud CDMA. Hroro 4
Hroro 3a cemectp 96
Hroro 96

5.7. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUIIMHBI,

1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUH, (GOPMUPYEMBIX NMPU U3YyUYCHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHbI, U BUIOB

3aHATHI
Bunsr yaeOHOI nesTenbHOCTH
dopmupyemsble
Jlek. [Mpax. JIab. Cam. DopMbI KOHTPOJIS
KOMIIETEHIIMHU
3aH. 3aH. pao. pao.
ITKP-1 + + + + 3auér ¢ onenkou, JlaboparopHas
pabota, TectupoBanue
ITKP-3 + + + + 3auér ¢ oueHkoi, JlaboparopHas
pabota, TectupoBanue

6. PeiiTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs

6.1. basbHbIe OneHKH 1J1s1 (pOopM KOHTPOJIA

BambHbie oneHKH 17151 POPM KOHTPOJIS MpeICcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH
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. . | MakcuManbHbBIN Oamt
MaxkcumanbHbIA MaxkcumanbHbIA
3a [IEPUOJ MEXKIY Bcero 3a
@DopMBbl KOHTPOJIS 6am1 Ha 1-y10 KT ¢ 6asu1 3a mepuos
2KT u Ha xoHel CEMECTP
Hayana cemectpa | mexay 1KT u 2KT
cemecTpa
6 cemecTp

3a4éT ¢ OIeHKOH 0 0 30 30

JlaGopatopHas pabota 10 20 20 50

TectupoBaHnue 5 5 10 20

Hrtoro makcumym 3a 15 25 60 100

nepuo
Hapacraromum ntorom 15 40 100 100
6.2. Ilepecuer 02/110B B OLICHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEJCTABICH B TabmuIE 6.2.
Tabmura 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannel Ha 1aTy TEKyIero KOHTPOJIs Onenka

>90% ot MakcuMalIbHOI cyMMbI OaioB Ha gaty TK 5

Ot 70% no 89% ot makcuMabHOU cyMMBI 6aiioB Ha naty TK 4

13




Ot 60% 10 69% OoT MakcuManbHOI cymMMbI OaioB Ha naty TK 3

< 60% oT MakcUMaJIbHOI cyMMBbI OaiioB Ha naty TK

6.3. [lepecuer cyMMBbI 02/1J1I0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0aJlJIoOB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI OaJUIOB B TPAIUITMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAM4HO)
4 (xopo1o) (3a4TEHO) 85-89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6annos F (meynoBnerBoputeabHO)

7. YueOHO-MeTOoAuYecKoe 1 MH(OPMAIIHOHHOE o0ecTieuyeHne TUCITUITHHBI
7.1. OcHOBHas JqUTEpaTypa

1. Teopust snexTpudeckoit cBsi3u: YueOHnoe nmocodbue / 0. I1. Akynunanues, A. C. beparapar -
2015. 196 c. [DnekTponHHbI pecype]: — Pexxum moctyna: https://edu.tusur.ru/publications/5858.

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

3. Cxusip, beprapa. Lludposast cBsa3b: TeopeTndeckrie OCHOBBI U pakTHUecKoe mpuMeHeHue: [lep.
¢ aHri.. - M. : Bunbsamc , 2004. - 1099[5] c. (mamuune B 6ndmuoreke TYCYP - 18 9k3.).

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. Boakos, Jles HukomnaeBuu. Cuctemsl nudpoBOoil paauocBsi3u. ba3zoBeie METOABl U
XapaKTepUCTUKHU : YuebHoe mocoOue anst By3oB. - M. : Dkorpenas , 2005. - 390[2] c. (Hanu4ue B
oubnnoreke TYCVYP - 42 5k3.).

2. AHanorosoe u nudpoBoe paauosemanue: YueoHoe nmocodue / C. B. Menuxos - 2015. 233 c.
[DnexkTpoHHBI pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/5457.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKUE MOCOOUSI

1. PaguocBsi3p Ha OCHOBE IMIYMOIIOAOOHBIX CUTHAIOB (YacTh 1): YueOHO-MeToaAM4YecKOoe mocodue
[0 MaTepuajaM JIEKIUOHHBIX 3aHATHH, MPAKTUYECKUX 3aHATHH, I KypCOBOTO NMPOEKTUPOBAHUS U
CaMOCTOSITEIBHON pabOTHI CTYJICHTOB paMoTeXHUYeCKuX cneruanbHocter / C. B. Menuxos - 2014. 32 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/4135.

2. MoOunpHasi paguoCBs3b: HNIYMOBBIE XapaKTEePUCTUKHU, CIEKTpalbHas U dHEpreTudyeckas
3(pdexTUBHOCTD, cOATAaHCUPOBAHHBIN AyIUIEKC: YdeOHOe MmocoOue i JCKIIMOHHBIX U MPAKTHYECKHUX
3aHATUH, KYpCOBOTO NPOEKTUPOBAHUSA, CAMOCTOSTENbHONW PabOThl CTYJEHTOB PAaAMOTEXHHUUYECKHUX
cnenuanpHocte / C. B. MenuxoB - 2015. 51 c. [DnekTpoHHBIH pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/5113.

3. MobuibHasi paAuoCBsI3b: YyBCTBUTEIBHOCTh AHAJIOTOBBIX U HU(PPOBBIX TPUEMHBIX YCTPOUCTB,
SHEpreTudeckas u crekrpanbHas 3p(GEeKTUBHOCTh Pa3IMYHbIX BUI0B MAHUITYJISIIINY, cOaTaHCUPOBAHHBIH
nymiiekc: YueOHoe rnmocodue [isl IeKIMOHHBIX U MPAKTUUYECKUX 3aHATUH, KypCOBOTO IPOEKTUPOBAHMUS,
CaMOCTOSITEIBHON pabOTHI CTYJICHTOB paMoTeXHUYeCKuX cneruanbHocter / C. B. Menuxos - 2018. 54 c.
[DnexTponHsbIit pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/8906.
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4. YacToTHOE TUIAHUPOBAHUE U AJIEKTPOMArHUTHAs COBMECTUMOCTb CHCTEM MOOMIBHON CBA3M:
YyeOHo-MeToIMUecKoe MocoOue sl MPaKTUUYECKUX 3aHATUNH U KypPCOBOTO MPOECKTHUPOBAHUS A
CTYJCHTOB paguoTexHu4ecKux crenuanbHocTelt / C. B. Menmuxos - 2014. 13 c¢. [DnekTpoHHBIH pecypc]:
— Pesxxum nocrtyna: https://edu.tusur.ru/publications/4129.

5. Tpaduk, eMKOCTh U YCTOMYMBOCTH CUCTEM MOOWMIIBHOU CBSI3U: Y 4€OHO-METOIMUECKOE TTocoOre
N7 NPaKTUYECKUX 3aHSATHH M KypCOBOTO MPOEKTHUPOBAHUS ISl 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 JICKIIMOHHBIX U
MPaKTUYECKUX 3aHSATHUH, KYypCOBOrO MPOEKTHUPOBAHMSA, CAMOCTOATEIbHON pabOThl CTYJEHTOB
panuoTexuuyeckux cnenuanbHocteit / C. B. Menuxos - 2018. 99 c. [DnekTponHslii pecypc|: — Pexum
nocrtyma: https://edu.tusur.ru/publications/8838.

7. HccrnenoBanve aMIUIMTYJHBIX CIIEKTPOB CUTHAJIOB C UMIYJIbCHOM MOJYJISIIMEN B IPOrpaMMHOM
cpene Simulink: Metoanueckue ykazanus k 1aboparopHsiM 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: YUEOHO-METOAUYECKOE
rmocoOue I BBITIOJTHEHHS Ta00paTOPHBIX padOT 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 OrpPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl ISl CAMOCTOSTENILHON U ayAUTOPHOI pabOTHl 00yYaromuxcs
U3 YHUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHHYCHUSAM X 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

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

1. [Ipu u3ydeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

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

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT IS Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YU4EeOHO-HATJISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHIl

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

Onucanne UMEIOIIErocss 000pya0BaHUS:

- Jlocka maruutHo-mapkepHass BRAUBERG;

- LMC-100103 DxpaHn ¢ snexkrponpuonom Master Control Matte 203*203 cm White FiberGlass,
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yepHas KarMa 1o nepumerpy;
- [Tpoextop NEC «M361X»;
- CucremMnsbiit 6510k (16 1mIT.);
- Monuropsi (16 mT.);
- Komnsrorep;
- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTers.
[IporpamMmMHoe obecrieueHue:
- 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. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecriedyeHue 1Jisl JJa0opaTOpPHBIX padoT

VYyebnas nabopatopuss HHOOPMAIIMOHHBIX TEXHOJIOTHH: ydeOHas ayIUTOPHS ISl IPOBEACHUS
3aHATUN NPAKTUYECKOrO TUIA, yueOHAast ayIUTOPHs AJs MPOBEIACHUS 3aHATUH 1ab0paTOPHOTO THUIIA,
MOMEIIEHHUE JIJIi KYpCOBOTO MPOEKTUPOBAaHMS (BBINOJHEHUS KYpcOBBIX pabor); 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 47, 423 ayn.

Omnwucanue UMeEroNIerocs 000py0BaHUS:

- Jocka maruutHo-MapkepHas BRAUBERG;

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

- IIpoextop NEC «M361X»;

- Cuctemnsbiit 610k (16 1mIT.);

- Monwurops! (16 mrT.);

- KomnsroTep;

- Kommuiekt ciennanu3upoBanHoi yueOHOM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- 7-Zip;

- Adobe Acrobat Reader;

- Google Chrome;

- LibreOffice;

- Microsoft PowerPoint Viewer;

- Microsoft Windows 7 Pro;

- Mozilla Firefox;

- OpenOffice;

- PTC Mathcad 13, 14;

- Qt Framework Community;

- Qucs;

- Scilab;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmoJoKeHHbIE MO apecam:

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

- 634045, Tomckas obmacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;
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- 634034, Tomckast o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmumauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JINIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIu B JOCTYIHBIX (opMax, MOOMIBHOM CHCTEMbI 00yUYeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3allMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLIEHOYHBIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jyist OlICHKHU cTerneHu cHOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 TUCIUTUIMHON
KOMIICTEHIIMI UCTIOIb3YIOTCSl OLICHOYHbBIE MaTEPUAIIbI, TPECTaBlIeHHbBIC B TadmuIe 9.1.
Tabnuua 9.1 — ®opMbl KOHTPOJISL U OLICHOYHbBIC MaTEPUAIIBI
HasBanus pasnenoB (Tem) dopmupyembie
JICIIATUTHHEI KOMITETCHITHH

®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)

1 Acunxponnsiii 1 cuHxpoHHbIH [[IKP-1, IIKP-3  |3auér c onenkoit  |Ilepedyens BonpocoB s

MHO>KECTBEHHBIN JOCTYN NpU 3a4eTa ¢ OL[EHKOM
texHojoruu CDMA.

IlceBnocnyuaiinbie TectupoBanue [IpuMepHBIil epeyeHb
nocienoBareasHoctu (I1CIT), TECTOBBIX 3aJJaHUN

HUX CBOICTBA.

2 Hudpossie aBTomatsl (LA)  |[IKP-1, [IKP-3  |3auér c onenkoii  |IlepeueHn BOpoCoOB st

nst renepanuu [1CIT mro6oi 3a4eTa ¢ OI[EHKON
anuHbl. QyHKIHN YOI, UX Jlaboparopnas Tembl 1abopaTopHBIX paboT
cBoiicTBa. JInHeliHOEe BeCOBOE pa6ota

CIOKeHHUE THPOBBIX MOTOKOB. TectupoBanue [TpuMepHBIH MEPEUEHb

TECTOBBIX 3aJaHUN
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IS-95.Emxoctu CMC
Pa3IMYHBIX TEXHOJIOTUH.
[TepcniextuBsl pazButuss CMC
Ha ocHoBe TexHosoruu CDMA.

3 Metoasr hopmupoBaHUs [IKP-1, ITKP-3  |3auér c ouerkoit  |[lepedyeHn BOMpOCOB AJis
HIyMOITOTOOHBIX 3aueTa C OLEHKOM
paauocursainos (LLIIP).
LepenaTix HIIIP ¢ 6urapHoi JlaGopatopHas Tembl m1abopaTOpHBIX paboT
(dazoBoil MaHUITyIALUEN paGora
(Binary Phase Shift Keying —
BPSK). Koppensumonnblit
IpUEMHHK ¢ 06paGoTkoit LLITIP TectupoBanue [IpumepHsIi nEpeYEHb
Ha BBICOKOM 4acTOTe, Er0 TECTOBBIX 3a/[aHUH
IIOMEX0YCTONYHUBOCTb.
4 Noctouncta panguocssizu Ha |[TKP-1, [IKP-3  |3auér ¢ ouenkoit  |Ilepedens BompocoB st
ocHose CDMA. 3a4yeTa ¢ OLIEHKON
JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
5 Koppemstumonnsiii npueMuuk | IIKP-1, IIKP-3  [3auér ¢ ouenkoii  |Ilepeuensb BompocoB Jist
¢ oopabotkoii LIITIP na ypoBHe 3a4eTa ¢ OIEHKOM
aunosoi [ICIL JlaGoparopHas Tembl 1a60paTOPHEIX PaboT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
6 XapakTEepUCTUKH CUCTEMBI IIKP-1, IIKP-3  |[3auér c ouenkoii  |Ilepedyens BonpocoB s
mobumnbsHOU cBs3u (CMC) 1S-95. 3a4era ¢ OLEHKOM
OcobeHHOCTH MPSMOTO KaHaa. Jlaboparopuas Tembl 1ab0paTOPHBIX padoOT
pabota
TectupoBanue [IpumMepHbIii IEpeYeHb
TECTOBLIX 3aJaHUN
7 Apxurextypa npsimoro kaHana |IIKP-1, [IKP-3  |3auér c ouenkoit  |Ilepeuens Bonpocos s
CMC IS-95. 3aueTa C OLEHKOMN
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
8 ApXHTEKTypa 00paTHOTO IIKP-1, I[IKP-3  |3auér c ouenkoit  |Ilepeyens BompocoB st
kanaima CMC IS95. 3a4yeTa ¢ OLIEHKON
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
9 PerynupoBka MOIIHOCTH B [IKP-1, IIKP-3  |[3auér c ouenkoii  |Ilepeuenb BompocoB /st
CMC IS-95. RAKE-mpuemM. 3a4eTa ¢ OI[CHKON
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aaHUI
10 Xsumosep B CMC [IKP-1, ITKP-3  |3auér c ouenkoit  |[lepedyeHn BOmpocoB AJis

3a4yeTa C OLIEHKON

TectupoBanue

[IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI

[lxana oneHku cHPOPMUPOBAHHOCTU OTACIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

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

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

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

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

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

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

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. Konsl ['onga npuMedaTenbHbI:
NneanpHOM aBTOKOPPEAIIMOHHON (PYHKITHEH
Tpex3HauHoU (PyHKITHEH B3aMMHOM KOPPEISIITIN
CBoel OpTOrOHaAbHOCTHIO
Tem, uto ux u3zo06pen muctep "o
2. M-nocneaoBaTeslbHOCTH TPUMEYaTENbHBI:
MaxkcruMaabHBIM EPUOAOM
XOpouMMH B3aMMHO KOPPEJSIIUOHHBIMUA CBOMCTBAMU
CBoel OpTOrOHaAIbHOCTHIO
PaBeHCTBOM KONMMUYecTBa HyJIEH U €IMHUI]
3. Kogapl Younia npumeyaTenbHbl:
NneanpHOM aBTOKOPPEAIIMOHHON (PYHKITHEH
Hanuuuem nocnenoBaTenbHOCTH TUMA "MeaHap"
Caoeit abCOMIOTHON HE3aBUCUMOCTbBIO
CBoel OpTOrOHaIbHOCTHIO
4. JIns cucteM paioCBs3U C PACIIMPEHHBIM CIIEKTPOM XapaKTepHa:
Jlyumiast 3amuTa OT HempeJHAMEPEHHBIX TOMEX U MHOTOJIy4€BOr0 paclpOCTPaHEHUs CUTHaIa
Bonee BbicOokast GMTOBasi CKOPOCTH Mepeaadr HHPOPMaIUH
bonbiias mioTHOCTh MOIIHOCTH U3JTy4aeMOr0 CUTHaa
3amMeTHOCTh B pannoddupe
5. CucTeMBbl C KOJOBBIM pa3/IeICHUEM KaHAJIOB:
BoiTecHun apyrue TEXHOJIOTUN pa3iesieHUs] KaHAIOB BBHULY CBOEH UCKIIOYUTEIbHOCTH
[IpuMeHsIIOTCSl OTHOBPEMEHHO € APYTUMHU TEXHOJIOTHSIMH pa3/IeJIeHNs KaHaJIOB
[IpakTHyecKn HE TPUMEHSIOTCSI BBUIY CBOEH CII0KHOCTH
Ortnanu "ko3eIpHYIO MacTh" TexHoiaorun OFDM
6. KoapduuueHT pacmupeHus: cnekTpa B COBPEMEHHBIX CUCTEMaX pPaJuoCBA3U BapbUpyeTCs B
npenenax:
*4-512
256-1024
4-64
32-128
7. EMKOCTBH CHUCTEM PaJMOCBSI3H C KOJOBBIM pa3/elieHHEM KaHaJOB B MEPBYIO oYepeb 3aBUCUT
OT:
[Toockl 4acTOT U3ITy4aeMbIX CUTHAJIOB
Pacrnipenenenust MOIIIHOCTH MPUHUMAEMbBIX CUTHAJIOB OT MOOUJIbHBIX CTAHLIUN
KonnuecTtBa kananoo0Opa3yronmx Koa0B
KommuectBa 6a30BBIX CTaHINI
8. g cuctem pagrocBs3u ¢ KOJOBBIM pa3/iefieHUEM KaHAJIOB XapaKTepHa:
ApanTanus auarpaMM HamnpaBJI€HHOCTH aHTEHH 0a30BOMl CTaHUUM MOJ YCJIOBHUS
pacrnpocTpaHeHHUs] paJHOBOJIH
Koppeknus criektpa popMupyemMoro pagnocuraaia Tuma "moabeM BepXHUX 4acToT"
['eneparus paguocuraana ¢ NPakTUYECKU MOCTOSIHHON MOIITHOCTBIO
[Ipenu3nonHas peryjanpoBKa MOIIHOCTU HU3JIy4Ya€MbIX CUTHAJIOB B OOJBIIOM AMHAMUYECKOM
Juana3oHe
9. Koaddunment pacmupenus crnekTpa paBeH 256. OTHOIICHHE CUTHAJ-IITYM TTOCie cxxaTus (1o
BPEMEHH) CUTHAJIA C PACIIUPEHHBIM CIIEKTPOM YBEJIUYUTCS Ha:
110 dB
48 dB
24 dB
55dB
10. OTHOUIEHHE CUTHAJI-LIIYM TOCJE CKAaTHs (110 BPEMEHU) CUTHaJla ¢ PACUIMPEHHBIM CIEKTPOM
3aBHCHUT OT:
Koaddumumenra pacmmpenus crekrpa
DHepruu TOro CUrHaja JeJeHHON Ha CTIEKTPaIbHYIO IJIOTHOCTh IIyMa
[Tonocer 06paboTKH
Kanpuzor ¢punbTpa cxxatus
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9.1.2. IlepevyeHb BONPOCOB ISl 3a4€Ta C OLEHKOM

1. Tumbl MHOXECTBEHHOTO (MHOTOCTAaHIIMOHHOT'0) JOCTyIa HA OCHOBE TEXHOJOTUH KOJIOBOTO
paznenenus kananos cBsi3u (CDMA).

2. CnekTtp u 6a3a (kodddunuent pacmupenus cnekrpa — SF — Spreading Factor) ummnynscHOro
(6utoBoro) curnana. lllymononoOusiii uMnynbscHbIl curnai, ero SF u cnektp. CnekTp
urymonogo0Horo paauocurnana (ILUII-pagrocurnana).

3. Mertoast dopmupoBanus HIII-pagrnocurnana: Mmetos «mpsiMoit mocnenoBarenbHocTu» (DS —
Direct Sequence); meton «ckaukoB mo yacrote» (FH — Frequency Hopping). [Ipunuun
dbopmupoBanus IIl-panunocuruana mo MocCIeAOBATEIBHOCTH» M CTPYKTypHas cxema
nepenatunka ¢ 6umHapHOU (azoBoit manumynsuuel (Binary Phase Shift Keying — BPSK).

4. AsrtokoppemnsiuonHas ¢yHkuus (AKD) eamHUYHOrO UMITyJbCa M €r0 KOMHUH, CABUHYTOM BO
BpeMeHU. CBoiictTBa AK®. AK®D 3HakonmepeMeHHbIX NEPHUOAUUYECKUX MCEBIOCITYyYaWHBIX
nocaenoBatenbHocTtet (IICII). MmnociaemoBaTeNbHOCTH MaKCHMaJbHOW JJIWHBI —
nocienoBarenbHOCTH Xaddmena. CoiictBa M-nocienoBarenbHocTe. [Ipeamoururensapie M-
nocnenoBareiabHocTu. llocnenoBarensHocTu ['onma, mocnenoBatenbHocTH Kacamu. Hx
CBOMCTBA.

5. Anepuoaudeckue mocienoBaTenbHocTH bapkepa. Bo3MOXXHOCTh MCMOIB30BAaHUSI KOJIOBBIX
nocnenoBareiabHOCTe bapkepa B kauecTBe mpeaMOyn s o0ecrieueHUs CUMBOJBHON U
[IUKIJIOBOW CHHXPOHM3AINH B IU(PPOBBIX CHCTEMAaX CBS3U.

9.1.3. TeMbI J1a00paTOPHBIX PadoT

1. PacyeTr m mocTpoeHHE aBTOKOPPEIANHMOHHBIX (YHKIUNA KOPPEISMHHU TCEBIOCTYyYalHBIX
nocnenoBarenpHocTel (IICIT) Xadmena, INonna, bapkepa, dynkuit Yoma.

2. Pacyer 4yBCTBUTEIHHOCTH KOPPEISIIUOHHOTO IPUEMHHKA.

3. OueHKa NOMEX0YCTONYUBOCTH KOPPEISALUOHHOIO PUEMHHUKA.

4. PacueT peaknuu MHTErpaTopa co cOpPOCOM Ha YHIOBBIE MOCIEJOBATEIBHOCTH PA3IMYHON
JUTAHBI.

5. Pacuer sHeprernueckux napamerpoB npsimoro kanaaa CMC IS95.

9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuan u3jaraercs B GopMme, MPeIoiaraliie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs padoTa CTyACHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETr0 Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosTenbHas padoTa CTyIeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIIOTHEHHE KOHTPOJBHBIX MEPOMPUATHH, MPEeayCMOTPEHHBIX
y4eOHBIM IIIaHOM.

B npouiecce nzydeHus: TUCHUILTAHBI ISl Ty4YIIETO OCBOSHUS MaTepHaia HeoOX0AUMO PEeryspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEpaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOWHET CTyAeHTa Ha cailTe YHuBepcuTeTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMI HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM aCHEKTaM
y4eOHOW AMCIUILTHHBIL.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIHSIM:

— YTEHHE HWIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM ays
WHANBHUAYATBHOTO TOHUMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOTO COCTAaBUTH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPAKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MaJIO3HAKOMBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMAaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YYEHHOE, OTBEYANTE HA MPEI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MONy4aTh WHAUBUYATbHbIE KOHCYIbTAIlUHU, B T.4. C HCIIOJIb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuunarHe MOTYT MPOBOJUTHCA JOMOJHUTEIbHBIEC 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOWHAPOB MYyOJUKYIOTCS B AJIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIe Mo TUCIUIUINHE.
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9.3. TpeGoBaHUs K OLIEHOYHBIM MaTePHUAJIaM JJIsl JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU

310pOBbHA U HHBAJIMA0OB

I[J'IFI JUIl € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbA W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHUTECIBHBIC OLCHOYHBIC MAaTCpHaJibl, IICPCUYCHb KOTOPBIX YKa3aH B Ta6.]'II/II_IC 9.2.

Ta6JII/II_Ia 9.2 — HOHOJ’IHI/ITGHBHHG MaTcpuajglbl OOCHUBAHUA AJIA JIUI C OI'pPaHHYCHHBIMHU
BO3MOXHOCTAMHA 3J0POBbIA WM MHBAJIMIOB

Kareropuu oGyuarommxcs

Buapl 4OMOIHUTENBHBIX OLEHOYHBIX
MaTepHuaioB

@DopMBI KOHTPOJISL ¥ OLICHKH
pe3yIbTAaTOB OOYUCHHS

C HapyLeHUsAMH cltyXa

TecTbl, NMCbMEHHbBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE pabOThI

[IpenmyniecTBEHHO MUCHbMEHHAs
poBepKa

C HapylIeHUSIMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[IpeuMy1ieCTBEHHO yCTHAs
IIpOBepKa (MHANBUYAJIBHO)

C HapyleHUsIMHA OTIOPHO-
JIBUTATEJILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJIbHBIE Pa0OThI, MUCHMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JUCTAaHIIMOHHBIMU METOJIaMU

C OrpaHUYCHUSAMHU 110
O6H.[€MCI[I/II_[I/IHCKI/IM
IIOKa3aHUusAM

TecTbl, NMCbMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE PaOOTHI,
YCTHBIE OTBETHI

[TpenmyiecTBEHHO MPOBEpKa
METOJIaMH, OIIPEIEISFOIIMMHUCS
UCXOJIs U3 COCTOSIHUS
oOyuarormierocss Ha MOMEHT
IIPOBEPKU

9.4. MeToanuecKue peKOMeHAAIUH 10 OIeHOYHBIM MaTepHaiaM JIJIs JTUI[ ¢ OTPAaHUYEeHHbIMH

BO3MOKHOCTSAMH 310POBbA U HHBAJIUIO0B

Jis mun ¢ OrpaHUYEHHBIMHA BO3MOXKHOCTSIMU 3J0POBbS M MHBAJIUAOB IMPENYCMATPUBAETCS
noctymnHasi popma npeaoCcTaBICHHS 3a/1aHUi OLIEHOYHBIX CPEJICTB, & UMEHHO:

— B I1e4aTHOM (hopme;

— B [1I€YaTHOH (hopMe C yBETUUEHHBIM IIPUPTOM;

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHUS aCCUCTCHTOM 3aJaHHs BCIyX;

— MpeI0CTaBJICHNE 3aJaHUS C UCIIOJIB30BAHUEM CYPIOTIEPEBOA.

JIuam ¢ orpaHMYeHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEJIMYHMBACTCS BPEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. /[ Takux oOyuaromuxcs mpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBlICHUs] OTBETOB HA 33aJJaHUs, & UMEHHO:

— MUCHbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIB30BAHNUEM YCIIYT ACCUCTEHTA;

— Mpe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa ouneHUBAHUS PE3yIbTATOB OOYyUEHHUS JHUIL C OIPAaHUYCHHBIMHU BO3MOXXHOCTSMH
310pOBbsI U MHBAIUIOB 10 JAUCLUILIMHE MPEIyCMaTPUBAET MpeAoCcTaBleHne HHpopManuu B popmax,
aIalITUPOBAHHBIX K OTPAaHUUYEHUSIM UX 3/I0POBbsI U BOCIIPUATHUS HHPOPMALIUH:

J1s iun ¢ HapylIeHUsIMU 3PeHM:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

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

Jns Iun ¢ HapyLIeHHsIMU ciIyXxa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

I[.]'IH JIMIl ¢ HAPYIICHUAMHU OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

HpI/I H€06XOIII/IMOCTI/I AJId JIAL € OTPaAHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbA U MHBAJIIUIOB
nponcaypa ouCHUBAaHUSA PE3YJIbTATOB 06y‘-I€HI/I51 MOKCT MPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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