MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
BecnipoBoanbie TexHonorun nepeaayu nagpopmanuu (I'1IO-3)

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

Hampasnennocts (mpoduis) / cneruanu3anys: CucreMbl MOOUIbHOM CBS3H

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: PTC, Kajdeapa paguorexHu4ecKux cucTemMm

Kypc: 3

Cemectp: 6

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 6 cemectp Bcero Enununner
1 Jleknuu 34 34 4acoB
2 [TpakTrueckue 3aHITHS 34 34 4acoB
3 JlabopaTtopHbie pabOThI 34 34 4acoB
4 Bcero aynuTopHbIX 3aHATHN 102 102 4acoB
5 CamocTosiTenpHas paboTa 114 114 4acoB
6 Bcero (0e3 ax3ameHa) 216 216 JacoB
7 OO0m1as Tpy10eMKOCTh 216 216 JacoB
6.0 6.0 3.E.

JuddeperurpoBaHHbIi 3a4eT: 6 cemecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Hata mognucanus: 20.12.2017

VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d

Tomck 2018
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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_lpr
nporokot Ne 10 ot « 18 » 5 2018 1
JINCT COT'JTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roma, paccmoTpena u omoOpeHa Ha 3acemanuu kadenpel PTC «  »

20 roma, mpotokois Ne

Pa3zpaboTunku:

Houent xag. PTC B. A. I'pomoB
3aenyromuii kapeapoit PTC kad.

PTC C. B. MenuxoB
Houent kad. PTC B. A. Konorpusos

3aBeayrommii obecreunBaroniei kad.
PTC C. B. Menuxos

Pabouas mporpamma TUCIUIUIMHBI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBenyromnuii BeImycKaroIen kag.

PTC C. B. Menuxos
OKCIEPTHI:

JoueHT kadeapsl paAuOTeXHUIECKUX
cucteMm (PTC) B. A. I'pomoB

Crapmmmit npernogaBaTesib Kapeapbl
pagnorexuudeckux cucteM (PTC) . O. Hoznpesatbix
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

- yriyOJIeHHOE pacCMOTpPEeHHE OECIIPOBOIHBIX TEXHOJIOTHHN TIepeaaur HHPOPMaIIUH;

- OCHOBHBIX NPUHLUIOB (DYHKIIMOHUPOBAHUS aHAJIOTOBON M LIM(POBOI CBSA3U U BELIAHMUS;

- 0cO0EHHOCTEN MOCTPOEHUS YCTPONUCTB U CUCTEM CBSI3H U BEIIAHMUSL.

JlocTixeHune yka3zaHHbIX 1iefiell ciocoOCTBYeT (OPMUPOBAHUIO KOMITETCHIIMIA:

[1IK-15 - ymenuem pa3pabarbiBaTh U OQOPMIISATH Pa3IMUHYIO MPOEKTHYI0 U TEXHUUYECKYIO JIOKY-
MEHTAIHIO,

[TIK-19 - TOTOBHOCTBIO K OpraHu3aluu padoT 10 NPAaKTHYECKOMY HCIOJIb30BAHUIO M BHEAPEHUIO
pE3yabTaTOB UCCIIEIOBAHUM.

1.2. 3agaun IMCHMIIINHBI
— oOyuyeHHe CTYJICHTOB KOMIUICKCHOMY TEXHHYECKOMY MBIIIICHUIO HA TIpUMepax pa30oopa mpuH-
IIUIIOB PabOThI M TIOCTPOCHUSI COBPEMEHHBIX aHAJIOTOBBIX M IU(POBBIX AJIEKTPOHHBIX CHUCTEM IepeIadun
WH(GOPMAITUH C UCTIOJIL30BAHUEM JICKTPOMATrHUTHBIX JIMHUHN CBSI3H;
—  paccMOTpPEHHE BOIPOCOB, CBA3AHHBIX C Mepeaadei, mpueMoM, o0paboTKOM, KOTUPOBAaHUEM U
BOCIIPOU3BEICHUEM PA3TUYHOTO BUAA HH(OPMAIIUH.

2. MecTto mucuuniuHbl B ctpykrype OIIOII

Huctunnuna «becnpoBonubie TexHonoruu nepenaun nHpopmanuu (I'TIO-3)» (b1.B.[1B.3.2) ot-
HOCHTCS K 070Ky 1 (BapuaTHUBHAas 4acTh).

[TpenmecTByOIKUMU JUCUUIUIMHAMY, (OPMUPYIOIIMMHU HauyallbHble 3HAHUS, ABJSIOTCA: becnpo-
BOJHBIE TexHoJornH nepenaun nHpopmanuu (I'TIO-1), BecripoBomHbIe TexXHOMOTHH TIepeaayn HH(OpMa-
mun (I'TIO-2), OcHOBBI MOCTpoeHUsT MH(POKOMMYHUKAIIMOHHBIX CHUCTeM M ceTell, Paguonepenatomiue
YCTPOUCTBA CUCTEM MOOMIIBLHOM CBSI3H.

[Tocnenyromumu JUCUUIUIMHAMU SIBJSIIOTCA: becnpoBoHbIe TEXHOJIOTMH Iepeaun UH(opMauu
(I'T1IO0-4), CeTtn u cucteMbl MOOUIIBHON CBSA3H, TeopeTnyecKkre OCHOBBI CUCTEM MOOUIIBHON CBS3H.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTAHBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-15 ymenuem pa3pabatbiBaTh 1 0QOPMIISATH PA3INYHYIO IPOCKTHYIO U TEXHUYECKYIO JTOKY-
MEHTALHIO;

— TIK-19 TrOTOBHOCTBIO K OpraHu3ainuu padboT MO MPAKTUIECKOMY HCIOJIB30BAHHUIO M BHEIpPE-
HUIO pE3yJIbTaTOB UCCIIECIOBAHMIA;

B pesynpTare u3ydeHus TMCIUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

—  3HATh NPUHIUIBI PA0OTH 1 0COOEHHOCTH OpPraHU3allii COBPEMEHHBIX OECTIPOBOAHBIX TEXHO-
JIOTHH mepenaur HHPOPMAIH; 0COOEHHOCTH UX YAaCTOTHOTO IJIAHMPOBAHUS; CIOCOOBI pacyeTra 3JIeKTPOo-
MarHUTHON COBMECTUMOCTH U OLIEHKH TpaduKa.

— yYMeThb IPUMEHATHh HAa MPAKTUKE METOJbl aHAJIN3a M pacyeTa OCHOBHBIX XapaKTEPUCTHK Oec-
NPOBOJHBIX CETeW nepeaayn HHPOPMaIK; Ha OCHOBE TEXHUYECKHX XapaKTEPUCTUK UMEIOIIEHCs anmnapa-
TypHl pa3padaTbIBaTh U BHEIPSITh COOTBETCTBYIOLIYIO TEXHUYECKOMY 3aJJaHUIO CTPYKTYpPY OECIPOBOIHOM
CeTH Tepenadyd MHPOPMALUHU C YYETOM HKOJIOTUYECKOM 0e30MacHOCTH; MPOBOAUTH HATYpHBIH IKCIEPH-
MEHT 110 U3MEPEHUIO OCHOBHBIX XapaKTEPUCTHK OECIIPOBOHBIX TEXHOIOTHI Nepeaun HHPOpMAIIHH.

— BJAJeTh HaBbIKAMU HACTPOMKHM W PETyAMPOBKH ammaparypbl OeCHpOBOIHBIX ceTell Mpu
MIPOU3BOJICTBE, YCTAHOBKE M TEXHUUYECKON HKCIUTyaTalllu.

4. O0beM IMCHUILIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTABIISACT 6.0 3a4eTHBIX €AMHUIILI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
6 cemecTp
AynuaTopHbIe 3aHATHS (BCETO) 102 102
Jlexknuu 34 34
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[IpakTuyeckue 3aHATUS 34 34
JlaboparopHbie pabOTHI 34 34
CamocTtosiTenbHas paboTa (Bcero) 114 114
Odopmienne 0TueToB 110 JJaOopaTOpHbIM paboTam 44 44
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 34 34
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 36 36
Bcero (0e3 ax3amena) 216 216
OO01mas Tpy10eMKOCTb, 4 216 216
3auetHble EauHunb! 6.0 6.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI

Paznenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

~ ()
= o o 2 g 3 E
: R o S O = 5
=n jas O O < = [} s
H Y s S, s FoS 2 0
a3BaHMs Pa3/IeOB AUCIUILIUHbI < ) e o o O S5
S 5 G s g 0 ==
= = & &3 B
= © S =
6 cemecTp
1 Onpenenenue uenen v 3agayd dTamna 4 0 8 3 15 IIK-15, IIK-19
MPOEKTa
2 AxkTyanuzaius TEXHUYECKOrO 3aJJaHUs 4 0 0 1 5 IIK-15, TIK-19
JTamna npoeKTa
3 IlocTaHOBKa MHAMBUYAJIbHBIX 3371a4 B 4 0 4 36 44 IIK-15, IIK-19
paMKax BBITIOJIHEHHUS dTarla MPOeKTa
4 BplNoaHEHUE UHAMBUIYAJIbHbBIX 33/1a4 B 20 28 22 57 127 |IIK-15, IIK-19
paMKax sTamna npoeKTa
5 CocTaBneHue oTuera 0 6 0 8 14 |IIK-15, IIK-19
6 3ammuTa OTYeTa O BBRIIIOJIHCHUH dTara 2 0 0 9 11 IIK-15, IIK-19
MPOEKTa
Hroro 3a cemectp 34 34 34 114 216
Hroro 34 34 34 114 216
5.2. Coaep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIUSIM)
CozeprkaHue pa3aesioB TUCHUTLINH (TI0 JIEKIHUIM) PUBEICHO B TabuIe 5.2.
Tabmuma 5.2 — ComeprkaHue pa3iesaoB TUCIUILIMH (TI0 JICKITHSIM)
3 z§
3 =
2 25
HazBanus pa3aeioB Coz[epxcaHHe pa3aciioB JUCHUILIMHBI 110 JIEKIIUAM 5 = §~ 5
S =
= 2 =
a o 2
= Sl
6 cemecTp
1 Onpenenenne neneid 1 | CoBpeMEHHBIE CHCTEMBI (DYHKIIMOHATLHOTO MO/IEITH- 4 [IK-15,
3a/1a4 dTara MpoeKTa POBaHUS aHAIOTOBBIX U IIU(PPOBBIX KAHAJIOB CBSI3H. [IK-19
4
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Simulink: cpena cozmanus HHKEHEPHBIX TTPHIIOXKE-
Huit. SciCos - Tya00KC A1 MOJICTUPOBAHUS U Tpadu-
YECKOH CUMYJISIUU JUHAMUYECKUX CUCTEM. VisSim -
CUCTEMa MOJICITMPOBAHHS TEJICKOMMYHUKAIIMOHHBIX
cucteM. SystemView - cpeicTBO CHCTEMHOTO MPOEK-
TUPOBAHUS PATUOIICKTPOHHBIX YCTPOUCTB. Moienu-
poBaHue U(GPOBBIX TOTOKOB PAJAUOCBS3H B Cpejie
ADS/Ptolemy.

paMKax oTalia IMpoeKTa

HBIE ¥ OPTOTOHAJbHBIE CUTHANBI. HopMupoBanHoe OT-
HOIIIeHUE curHan/mym. BepostHoCTh ommbku. MHTe-
TpaJl BEPOSITHOCTH W BBIYHUCIICHUE BEPOATHOCTU OUTO-
Boil omnOku. OOHapyKeHUE TBOUYHBIX CUTHAJIOB B
rayccoBoM mmyme. Kpurepnii MakCMMabHOTO MPaBJIO-
nmo1o0us mpreMa CUTHANOB. [ UIOTe3bl PUHSTHS pe-
mieHus. BeposTHOCTh OMTOBOI OMIMOKH JIJIsT OJTHOTIO-
TISPHBIX, OUTOJSIPHBIX, aHTUIIOAHBIX CUTHANOB. OpTO-
TFOHAJBHOCTh CUTHAJIOB. MOZIENIbHOE HCCACIOBAHIE
BEPOATHOCTH OUTOBOM OLTMOKH JIJISl pa3TUYHBIX BHJIOB
HMMITYJIbCHO MOJTYJTUPOBAHHBIX CUTHAJIOB.

@DopMbI IPOSABIECHUS, MEXaHU3MbI BOSHUKHOBEHMSI U
croco0bl 6OPHOBI C MEKCUMBOJILHOM HHTEP(EpEHITH-
en. Owibtp HaikBucra, nojgoca npomnycKkaHus U CKo-
pOCTb nepenaur KaHana. DKBanai3epbl — BBIpaBHUBA-
roe GuibTpbl. OOyyaroIas nocae10BaTeIbHOCTb.
AJTanTUBHBIN TPaHCBEPCAIBbHBIN dKBaNai3ep, ajiro-
PUTMBI (PYHKIIMOHUPOBAHUS U CTPYKTYpHas peaiunsa-
1y, DKBajlai3ep ¢ pelIaromie 00paTHOM CBA3BIO.
MozenbHo€e HcCaeI0BaHUE aJalTUBHOTO TPAHCBEP-
CaJIbHOTO dKBaJIaif3epa.

KommupoBanue popmoii. AHTUTIOHBIE U OPTOTOHAb-
Hble cUrHaibl. M-apHas nepefada cursana. Oproro-

Hroro
2 Axtyanu3anus JleTepMUHUPOBAHHBIE U CIIy4allHbIE CUTHAJIBL. DHEP- [IK-15,
TEXHUYECKOIO 3aJJaHusl | T€TMYECKOE M MOIIHOCTHOE ONMCAHNE CUTHAJIOB U I10- IIK-19
JTamna npoeKTa Mmex. [Tomoca o6paboTku. CBsi3b GOpPMBI CUTHAJIA CO

CHEKTPAJIBLHOM MJIOTHOCTHIO MOLTHOCTH WJIM SHEPTUHU.

MonenbHoe uccnenoBaHue BIUSHUSA (GOPMBI U JUTH-

TEJBHOCTEN CUTHaJA HA IMIUPUHY CIEKTpA.

Hroro
3 IlocTaHoBKa 3aKoHBI pacnpeeNeHus] BEpOSITHOCTEN UCTIOIb3yeMble [K-15,
WHIUBUyaJIbHBIX 3a71a4 B | B IIM(poBOi paauocsssu. [loHsaTre rayccoa 6emoro TIK-19
paMKax BBIIIOJIHEHUS myma. HopmasibHbIN 3aKOH pacipeieieHus raycco-
JTamna npoeKTa BBIX IIIyMOB. MaTeMaTnyeckoe OKuAaHUE 1 MOMEHT

BTOPOTO MOpsAJKa (TIOHATUS CPETHETO U JUCTIEPCUN).

[InoTHOCTH pacnpeneneHus BepOSTHOCTH CMECH CUT-

HaJla ¥ IyMa. YCITOBHBIE BEPOSATHOCTH U (DYyHKIIUS

npaBaonoaoous. MonenbHoe ccle0BaHuE rayccoBa

3aKOHa paclpe/esIeHus INIOTHOCTH BEPOSTHOCTH.

Hroro
4 BplnonHEHNE [IpencraBneHue CUTHAIOB U IIIyMa B BEKTOPHOM IIPO- [IK-15,
VMHAVBUAYAJIBHBIX 33/1a4 B | CTPAHCTBE. MeXCUTHAJIBHOE pacCTOssHUE. AHTUIION- IIK-19
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HaJbHbIE, OMOPTOTOHATIBHBIE U TPAHCOPTOTOHATBHBIE
KOJIbl. ABTOMaTHYECKU 3ampoc MOBTOPHOM mepeaun.
Monenu kaHanoB. J[uckpeTHbIN KaHa 6€3 TaMsTH.
JIBOWYHBIN CUMMETPUYHBIN KaHal. ['ayccoB KaHall.
MonenbHOE CpaBHEHHE TOMEXOYCTOMYUBOCTH CUCTEM
CBSI3M TIPH HCIIOJIb30BAHUHU CUTHAJIOB Pa3HOU (HOPMEL.

[TonsTust crenenu (CKOPOCTH) U U3OBITOUHOCTH KOJIU-
poBanus. Konbl ¢ koHTpOJieM yeTHOCTH. Kot ¢ oM
KOHTPOJIbHBIM OuTOM. [IpsiMoyronsHbIi Ko, Kommpo-
MUCCBI ITPU KOIUPOBAHUU C KOoppekiuei omubok. [To-
HsaTue 3QPeKTUBHOCTU KoaupoBanus. Kommpomuce
MEXKy BEPOSITHOCTBIO OIIMOOYHOIO MTPpUEMa U T0JI0-
coil nponyckanusi. Komnpomucc mMexay MOIHOCTBEO
CUTHAJIa U Moyiocoi mpomnyckanus. Kommpomuce Mex-
Jly CKOPOCTBIO NIEPEIAYM IaHHBIX U IOJ0COMU MPOITyC-
kaHus. KoMmpoMuce Mexay mpoImyCcKHOM CIIOCOOHO-
CTBIO U MOJIOCOM IpoItycKaHus. MonenpHOe uccieno-
BaHHE KOMIIPOMHUCCOB IIPH H30BITOYHOM KOJUPOBA-
HUU.

HUroro

20

6 3amniuTa oTYeTa O
BBIIIOJIHEHHH dTara
MPOEKTa

SamnTa OTYCTA MICpea aTTeCTAllMOHHON KOMUCHUHEH

2

[IK-15,

Htoro

2

[IK-19

Hroro 3a CEMCECTP

34

5.3. Pa3nenbl AUCHUINIMHBI U MEKIMCIUIITIMHAPHBIE CBSI3H ¢ 00ecneYnBalOIMMHM (TPeIblyIIHMH)

U o0ecnieynBaeMbIMH (MOCJTETYIONIUMH) TUCHTUTIHHAMU

Pa3nensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabuIE 5.3.

Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI U MEKIMCIUIUIMHAPHBIE CBSA3U

No pa3nenoB JaHHOM MUCHMIUIAHEL, I KOTOPBIX HEOOXO0IUMO
HayMeHOBaHME TUCIUTLIMH U3yueHHe 00eCIIeUnBaIOIIUX U 00eCIeYBaeMbIX JUCIIUILTUH
1 2 3 4 5 6
[IpeamecTByromue TUCHUTITUHBI

1 becnpoBo/iHbIE TEXHOJIOTMH MEpeIaun . . . . . N
nnpopmanuu (I'TIO-1)
2 becnpoBOIHbIE TEXHOJIOTMH Eepeadn 4 . . n . n
unpopmanuu (I'TIO-2)

HOBBI ITOCTPOECHUA UHHOKOMMYHU-
3 OcHo ocTpoe (130 OMMYH . . . . . .
KaIlMOHHBIX CUCTEM U CETEH
4 Pannonepeﬂafgmne YCTpOWCTBA CH- 4 L 4 N 4 N
CTEM MOOWJILHOH CBSI3U

[Tocnenyromue TUCIUTIITUHBL

1 BecripoBoHbIE TEXHOJIOTUU NIEPEAAYN 4 . . n . n
unpopmanuu (I'TIO-4)
2 CeTH U CUCTEMBI MOOMILHON CBSI3HU + + + + + +
3 TeopeTnueckue OCHOBBI CUCTEM MO-

p . + + + + + +
OWMJILHOM CBSI3U
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5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX TP M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NTHUCHIUILIAHBI, U BUJOB 3aHs -

TN
§ Bunnl zansatuit
= = -
=) o
% y S 8 g DopMbI KOHTPOJIS
= & ;
< Qo =
% = = lc:? <
4 = O
IIK-15 + + + + 3amura otyera, OTYET IO
I'TIO, Otyer no naboparop-
HOM pabote, Onpoc Ha 3aHs-
Tusx, Tect
IIK-19 + + + + 3amura otuera, OTUET 11O
I'TIO, Otuer o maboparop-
HOI pabote, Onpoc Ha 3aHsI-
THaxX, Tect
6. UnTepakTBHBbIE MeTOABLI M (GOPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHbIX padboT

g Q=
= g4 =
Q = g
o O =
X > O
HasBanus paznenon HaumenoBanue nabopatopHbix padboT zF &5
S S=
S S
2 o 2
= S/
6 cemecTp
1 Onpenenenuie ueneii u | MccnenoBanue texuonoruu FDMA 4 [IK-15,
3ajiat STana npoekTa Uccnenoanue texuonorun TDMA 4 IIK-19
Hroro 8
3 IlocTaHoBKa Uccnenosanue nomexoycronunBoct FSK-momyns- 4 TIK-15,
WHIVNBUAYAIBHBIX 33/1a4 B | [IMH OT COOTHOIICHUSI CUTHAJ/IITyM TIK-19
paMKax BBITIOJIHCHHUS Vroro 4
3Tamna npoeKTa
4 BpimonHeHue Uccnenosanne texuonorun CDMA 4 TIK-15,
UHIWBU bHEBIX q B o TIK-1
AMBULyaTl 389 B 1o cenoBanne Texuonornn MIMO, IIOCTPOECHHOM I10 ?
paMKax 3Tara npoeKTa cxeme AnamoyTa
HccnenoBanue noMexoyCTOMYMBOCTH MHOTOKaHaIb- 4
HBIX cucTeM Ha ocHOBe PSK-monymsiiiuu npu HEOpTO-
TOHAJILHOM Pa3HECCHHUH
Uccnenoanune mogema BOC-monynsiuu 4
HccnenoBanue 3aBUCUMOCTH IIOMEXOYCTOMUHUBOCTH
Pa3HOCKOPOCTHBIX KaHAJIOB C pa3HBIMH TUITAMH MOJTY-
JISILAU OT CKOPOCTH Mepeaun JaHHBIX
Hrtoro 22
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Hroro 3a CEMCECTP

34

8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)

HanmeHoBaHME MPaKTUUECKUX 3aHATHI (CEMUHApOB) MpHUBEAEHO B Tabmmue 8.1.
Tabmuma 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)

Hassanus pas3aciioB

HaumeHoBaHue MpakTHUECKUX 3aHATUIN (CEMHHAPOB)

TpynoeMKocTsb,

9

dopmupyembie
KOMIIETEHIINU

6 cemecTp

4 BrinosHeHne
WHIUBUTyaJIbHBIX 337134 B
paMKax 3Tara MmpoeKTa

AnreGpanyeckoe KonupoBaHue. BektopHoe npeacras-
JieHre UH(POPMALIMOHHBIX U KOJIOBBIX CUMBOJIOB. ['e-
Hepupyromas (opoXKIaroas) MaTpuLa KOJOBBIX
cuMBOJIOB. CHcTeMaTHYeCKHE JIMHEITHbIE OJIOYHbIE
KOJIbI M CTPYKTYpa nopoxaromeit marpuisl. I1pose-
pouHas marpuna. COOTHOLIEHHE OPTOrOHATIBHOCTH.
ITonsarue cunapoma ommOku. CUHIPOMHOE 1EKOIM-
poBaHMe anredpandeckux koaoB. Jlokanusanus omu-
004HOM KOMOMHAIMH, KIACChl CMEXKHOCTH, HOPMaJlb-
Has Matpuna. CTpyKTypHas peanu3aiys Kojaepa H Je-
koziepa. Bo3MOKHOCTh OOHApYKEHUS U UCTIPABIIEHUS
omnbOok. BecoBoii k03(h(HUITMEHT U MEKKOIOBOE pac-
CTOSIHME MEX/y KOZIOBBIMU CUMBoOJIaMH. [ 'eomeTpuue-
CKasi MUHTepIIpeTanys 0OHapyKEeHHs U UCTIPABICHUS
om0ok. MozenbHOe Hccae10BaHue OJIOUHbIX JTHHEH-
HBIX anredpanvyeckux KoJoB.

—
e

[Huknnueckoe kogupoBanue. MareMaTtnueckoe onuca-
HUE [UKIMYECKOr0 KOJUPOBAHUS HA OCHOBE OIepa-
uuii ¢ nonunomamu. [lopoxnarommii monuHoM. Cu-
CTEMATUYECKOE ITUKIMYECKOE KOIMPOBAHHUE U IEKOIU -
pOBaHUE HAa OCHOBE OIEpalUid JEICHUS TOJTUHOMOB.
Peanuzanust IUKIMYECKUX KOJIEPOB U JEKOAECPOB HA
OCHOBE PETUCTPOB CABUTA C OOPATHBIMH CBS3SIMHU.
CuHIpOM OMMOKY 1 UCTIPaBJICHUE OMMOOYHO MPUHS-
THIX CUMBOJIOB IIPH LIUKJIMYECKOM JACKOAUPOBAHUH.
baounsie xonpr Xommunra, I'omes, BUX. Ilorstue
MIPUMUTUBHBIX TIOJTUHOMOB U UX UCIOJIb30BaHUE MPHU
HUKJIMYECKOM KOAMPOBaHUHU. MozieTbHOE HCClle10Ba-
HHE OJIOUHBIX JIMHCHHBIX IUKIIMYECKHX KOJOB.

10

[TonsiTue nyuHBI KOIOBOrO orpanndeHus. [Ipencras-
JIEHUE CBEPTOYHBIX KOJAEPOB: BEKTOPHOE, UMITYJILCHON
XapaKTePUCTUKOM, MOJTUMHOMUAIIBHOE, THArpaMMOit
COCTOSIHUM, IPEBOBUIHON TUArpaMMOM, peIIeTyaTon
JMarpaMMoi. 3ajgaqya 1eKOJUPOBaHUS CBEPTOYHBIX KO-
10B. JIekoaupoBaHue 110 METOAY MaKCUMAJIBHOTO
MPaBI0NOA00MS.

HUroro

28

IIK-15,
[IK-19

5 CocTaBlieHHE OTUYETA

Harmmicanwne oTdyera 1mo OTaIly MpoOCKTa

Htoro

IIK-15,
[IK-19
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Hroro 3a CEMCECTP

34

9. CamocrosiTesqibHasi paboTa
Bunbr camocTosiTenbHOM paboThI, TPYAOEMKOCTh U ()OPMHUPYEMbIE KOMIIETCHIINHU TIPE/ICTABIICHBI B

tabmme 9.1.
Tabmuua 9.1 — Buasl caMoCTOSATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 z§
3 =
) O =
Bunabr camocTosTensHOM & > O
HasBanus pasnenos 5 - S 9 @opMBbI KOHTPOJIA
paboThI 2 s 2
S8 g =
a e g
= S
6 cemecTp
1 Onpenenenue nenet u | [IpopaboTka JIEKIIMOHHOTO 3 |TIK-15, Tect
3aja4 dTarna npoeKTa Marepuasa I1K-19
Hroro 3
2 Axtyanuszanus IIpopaboTka JIEeKIIUOHHOTO 1 [IK-15, Tect
TEXHUYECKOI'0 3aJaHUs Marepuaia [IK-19
JTamna npoeKTa Hroro 1
3 ITocTaHoBKa [TpopaboTka JIEKITMOHHOTO 18 |IIK-15, Otyet mo aboparopHOU
WHIMBUlyaJIbHBIX 33/]1a4 B | MaTrepuaia I1IK-19 pabore, Tect
paMkax BBIIOMHCHHIA OdopmieHre 0TYETOB 10 18
Tarna mpoeKT
JTana HpoekTa JabopaToOpHBIM paboTam
Hroro 36
4 BpinonHeHue IToaroroBka K mpaxkTuye- 24 | IIK-15, Omnpoc Ha 3ansaTHAX, OT-
WHAWBUAYAIbHBIX 33724 B | CKAM 3aHATHUSIM, CEMUHA- IK-19 YeT 1o JabopaTopHOi pa-
paMKax sTara MnpoeKTa pam 6ote, Tect
[IpopaboTka JIeKIIMOHHOTO 7
MaTepuana
OdopmiieHne 0TIETOB TIO 26
nabopaTopHBIM paboTam
Hroro 57
5 CocTaBieHue oTuera [ToaroroBka k mpakTuue- 6 TIK-15, 3amuTa otyera, OTYET IO
CKHUM 3aHSATHSM, CEMHUHA- IIK-19 I'TIO, Tect
pam
[TpopaboTka JIEKITMOHHOTO 2
MaTepuana
Hroro
6 3ammuTa oT4eTa O [ToxaroroBka k mpakTuue- 6 TIK-15, Onpoc Ha 3aHaTusx, Tect
BBITIOJIHEHUH dTaIa CKHUM 3aHATHSIM, CEMHUHA- [IK-19
MIPOEKTa pam
[IpopaboTka JIeKIIMOHHOTO 3
MaTepuana
UTtoro 9
Hroro 3a cemectp 114
Hroro 114
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10. KypcoBasi paGoTa (IpoexT)

He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MakcumanbHbIN MaxkcumaTbHBIT
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
3amuTa oT4eTa 30 30
Onpoc Ha 3aHATUSIX 5 10 15
Otuer no I'TIO 30 30
Otuet o nabopaTropHoii 5 10 15
pabote
Tect 3 3 4 10
Hrtoro makcumyM 3a nepu- 3 13 84 100
on
Hapacratomum urorom 3 16 100 100
11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanyIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuua 11.2 — [1epecueT 6aIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH
Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% 10 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 10 69% ot MakcuManbHOM cymMbl OanioB Ha Aaty KT 3
< 60% oT MakcuMaabHOU cCyMMbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[TepecueT cymmbl 6aJIIIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBICH B TaOiuIe

11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl 6aJUIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OLICHKY

Htorosas cymma 0aos,

Onenka (I'OC) YYMTBIBAET YCIEIIHO CAAHHBIN Onuenka (ECTS)

9K3aMEH

5 (OTIUYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85-89 B (ouenb xoporiiio)

4 (xopomio) (3a4TeHo) 75 - 84 C (xopor1o)
0-74 D (ynoBnerBoputTeabHO)
65 - 69

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpercraento)

2 (HeyIOBJIETBOPUTENBHO) (HE
3a4TE€HO)

Hwuxe 60 6ayuios

F (HeynoBineTBOPHUTEIHHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Tanxun B.A. ludpoBas MoOmipHas paauocBs3b: YuebHoe mocodue s By30B. — M.: T'ops-
yast muHus — TenexoM, 2012. — 592 c. (Hanuuue B 6ubmotexe TYCYP - 40 5k3.)

12.2. lonostHUTEILHAS JIATEPATYpa
1. HsanoB B.WU., 'opauenko B.H., [Tormos I'.H. u ap. [{ludpoBbie 1 aHAIOrOBBIE CUCTEMBI IEpea-
yu: YueOHuK Juist By30B. — M.: I'opsauas nunus — TenekoMm, 2005. — 231 c. (manuuue B 6ubnanorexe TV -
CVYP - 101 ax3.)
2. AmnanoroBoe u nudpoBoe paauoBemanue: Y4yednoe nocodue / Menuxos C. B. - 2015. 233 c.
[OnekTponHbIii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/5457 (mara oOpareHus:
16.06.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. Hccnenosanue texHomorun FDMA: YyeOHO-MeToIu4IeCKoe mocooue 1o 1abopaTopHOit pabo-
Te JJIsl CTYJICHTOB HampasieHus « M HPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CUCTeMBI cBsi3u» / Komorpu-
BoB B. A, Mocun C. A. - 2013. 22 c. [DnexkrpoHHbli pecypc] - Pexum poctymna:
https://edu.tusur.ru/publications/3518 (mara obpamenus: 16.06.2018).

2. MHccnenoBanme texnonoruu TDMA: YueOHO-MeTOIUYECKOE MTOCOOME IO JTAOOPATOPHOM pa-
00Te IS CTYZICHTOB HanpasieHus « TH)OKOMMYHHUKAIIMOHHBIC TEXHOJIOTUN U CHCTEMBI CBSI3M T10 JIUCIIN -
minHe «CeTn U cucTeMbl MOOMITBEHOM cBsi3n» / KomorpusoB B. A., [uniy A. A., Onueiiben /. H. - 2015.
19 c. [DnexTponHbIi pecypc] - Pexxum moctymna: https://edu.tusur.ru/publications/4887 (mata oOpamieHus:
16.06.2018).

3. MHccnenoanue texuomoruu CDMA: YueOHO-MeTOAMYECKOE TIOCOOHE 1O TabopaTopHO pa-
0oTe 17151 cTyAeHTOB HanpaBieHus « H(HOKOMMYHHUKAIIMOHHBIE TEXHOJIOTUN U CHCTEMBI CBSI3W» 10 UCIIU -
wmHe «CeTH U CUcTeMbl MOOMITLHOM cBsi3m» / Konorpusos B. A., Ilunn A. A., Omueii6en /. H. - 2015.
22 c. [DnexTpoHHbIH pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/4888 (mara oOpareHus:
16.06.2018).

4. MHccnenoanue texnonorun MIMO, noctpoeHHo# o cxeme Anamoytu: Omnucanue jadopa-
TOPHOU PabOTHI JUIsI CTYACHTOB CHEUAITBHOCTH «CHCTEMBbI MOOMIBHON CBSI3W» 10 quctuiuinHe «Teope-
THYECKUE OCHOBBI cucTeM MOOMIbHOM cBsi3my» / [Tucapenko H. C., Komorpusos B. A. - 2014. 29 c. [Dnek-
TPOHHBIN pecypc] - Pexum pgocrtyma: https://edu.tusur.ru/publications/4062 (mata oOparmieHus:
16.06.2018).

5. HccnenoBanue mnomexoycroiunBoctd FSK-Momynmsamuu oOT COOTHOIIEHUS CUTHA/IIYM:
Y4eOHo-MeToIuuecKoe mocodue mo JiaboparopHoil pabore /Ui cTyneHTOB HampaBieHus «HHpokommy-
HUKAI[MOHHBIE TEXHOJOTUU M CHCTEMBI CBSI3W» MO AUcHHILTHHE «CEeTH M CHCTEMBbI MOOWIILHOM CBSI3N /
Muxaiinenko C. A., KomorpuoB B. A. - 2016. 30 c. [DnekTpoHHbIi pecypc]| - Pexum npocryma:
https://edu.tusur.ru/publications/6139 (mara o6pamenus: 16.06.2018).

6. HccnenoBanne nmoMexoyCTOMUYMBOCTH MHOTOKaHAJIBHBIX cHCTeM Ha ocHoBe PSK-momynsuun
IIPH HEOPTOTOHAILHOM Pa3HECEHUH: Y 4eOHO-METOMMIEeCKoe Mmocodue mo 1adboparopHoi paboTe IS CTy-
neHToB HanpasiieHUs « TH)OKOMMYHHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBS3M» MO nuciuiuinae «Cetu
U cucTeMbl MOOUIBHOMU cBsi3m» / KomorpuBoB B. A., Harueirnaa A. A. - 2016. 38 c. [DneKTpoHHBIN pe-
cypc] - Pexxum noctyma: https://edu.tusur.ru/publications/6141 (mata obpamenus: 16.06.2018).

7. HccnenoBanne mogema BOC-monymsnuu: Onrcanue 1abopaTopHON pabOTHl Uil CTYICHTOB
cnenuanbHOCTH «CHcTeMbl MOOMIIBHOM CBSA3M» MO AUCHUILINHE «TeopeTndeckue OCHOBBI CUCTEM MO-
ounpHOI cBsizm» / KomorpusoB B. A., CymekenoBa A. K. - 2015. 26 c. [DnexTpoHHsbIi pecypce] - Pexum
noctyma: https://edu.tusur.ru/publications/4973 (nata o6pamenus: 16.06.2018).

8. MHccnenoBanue 3aBUCUMOCTH MOMEXOYCTOMYMBOCTH Pa3HOCKOPOCTHBIX KaHAJOB C Pa3HBIMHU
TUTIAMU MOAYJISIIUU OT CKOPOCTH Tepe/iaud JaHHBIX: Y4eOHO-MeToauueckoe nocodue mo gadopaTopHOi
paboTe JUIsl CTYICHTOB paIMOTeXHIUECKHX crienranbHocTer / Omueiiden /. H., Komorpusos B. A. - 2015.
38 c. [DnexTponnsIit pecypce] - Pexxum goctyna: https://edu.tusur.ru/publications/4972 (mara obparenus:
16.06.2018).

9. Teopwus sneKTpUUEcKOil CBs3U: YUeOHO - METOUYECKOEe MOCOOUE il MPOBEICHUS MTPaKTHYe-
CKUX 3aHATUH U CaMOCTOATENbHON paboThl cTyeHToB / AkyauandeB 1O. I1. - 2012. 202 c. [DneKTpOHHBIH
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pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1758 (mara oopamenus: 16.06.2018).

10. CamocrosiTenbHas paboTa CTyJICHTa IPU U3YYSHHH JUCIUTUIMH MaTeMaTHIeCKO-€CTECTBEHHO-
Hay4HOTO, 00IIenpo(dhecCHOHATBHOTO (IPO(HECCHOHATBHOTO), CIICIIMATBHOTO IIUKIIOB: Y4eOHO-MeToqHYe -
cKoe mmocobue mo camocTosaTensHO# padote / Konorpusor B. A., Menuxos C. B. - 2012. 9 ¢. [DnekTpoH-
HBIN pecypc] - Pexum nocrtyna: https://edu.tusur.ru/publications/1845 (gara obpamenus: 16.06.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIMI C OTPAHMYEHHBIMHU BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUECKUE MaTepHallbl IJIsi CAMOCTOSTENILHON M ayAUTOPHOW pabOThl 00ydaroIuXcs
W3 YUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAIHJIOB MIPEIOCTABIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAIIHIH.

JLJist i1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIMI ¢ HAPYIIEeHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpodeccuonajibHble 6a3bl JAHHBIX U HHPOPMANIMOHHBbIE CIIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHHH AUCUUIUIMHBI PEKOMEHAYETCS UCIONIb30BaTh 0a3bl JAHHBIX, HH(POPMALIMOHHO-
CIIpaBOYHBIE 51 TIOWCKOBBIE CHCTEMBI, K KOTOPBIM y TYCYPa €CTh JIOCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TeXHMYECKOe 00ecneyeHre JUCIUILIMHBI U TpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHUITIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHne 1JIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIOBBIX M MHAWBUIYaTbHBIX KOHCYJAbTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MIPOMEXKYTOYHOU aTTECTAI[UU HCITONIL3YEeTCs yueOHas ayTUTOPHUsS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MMeroTces
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAOIINE TEMATHUSCKHE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUTLINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHATHl

JlaGoparopusi TpynmoBOro NpoekTHoro ooyueHus / Jlaboparopust paanod’IeKTPOHHbBIX CPEICTB 3a-
IIUTHI TEIEKOMMYHUKAIIHOHHBIX CUCTEM

yueOHas ayuTOpHsl 7Sl IPOBEACHHUSI 3aHATHI MPAKTUYECKOrO TUTIA, ydeOHass ayaAuTOpHs IS PO -
BEJICHUS 3aHATHI J1a00paTOPHOTO THUMA

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 47, 406 aym.

Ornucanue UMerIerocs 000pyI0BaHUS:

- Cxanep Canon CanoScan LidelOO USB;

- 'eneparop 1'4-218 BY curnamnos;

- I'eneparop 1'3-109;

- 'eneparop 1'4-144;

- I'enepatop 1'5-63 (Ne24029);

- I'eneparop I'5-63 (Ne26448);

- PaGoune crannuu Ha 6a3e mpoueccopa Pentium-4 (12 mir.);

- JIngenaei nctounnk nutaaus HY3003;

- JInnewnbii nctounnk nutanus HY3003;

- [TasmpHas cranmus Quick 936 ESD;
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- Hudposoii ananuzatop cnekrpa GSP-810;

- lludposoii rereparop curnanos ['CC-80;

- Hudporoii ocummnorpad EZ Digital DS 1150;

- Pabouee mecto perymuposiiuka C4-1200P;

- Pabouee mecto perymuposuka C4-1200P;

- Usmeputens MKKIIO «O630p-304/1»;

- MHOTrOpYHKIIMOHATBHBIN N3MEPUTEIbHO-BBIUNCINTENBHBINA KoMIieke National Instruments;
- Ananuzarop cnektpa N9OOOF-CFGO005;

- Otnagounsiii Moxynb Instant SDR Kit;

- Ocmmorpad MSOX3054A;

- [Ipuntep nazepuseiiit HP LaserJet P2035;

- Pabouwne cranmuu Ha 6a3ze nporeccopa Pentium - 15 (12 mrT.);
- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecTo mpernoaBares.

[TporpamMHOe obecrieueHue:

- T-Zip

— AVAST Free Antivirus

— Adobe Acrobat Reader

— Far Manager

— Google Chrome

— LibreOftfice

— Microsoft Windows 7 Pro

— Mozilla Firefox

— OpenOftice

— Opera

— PTC Mathcadl3, 14

— Qucs

— Scilab

13.1.3. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoe odecriedeHne J1JIs J1adopaToOpHbIX padoT

JlaGoparopusi rpynmoBOro NpoekTHoro ooyuenus / Jlaboparopust paanod’aeKTPOHHbBIX CPEJCTB 3a-
HIATHI TEJIEKOMMYHUKAIIHOHHBIX CUCTEM

yueOHasl ayUTOpus AJIsl IPOBEICHHs 3aHATUI MPAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs IIpo-
BEJICHUS 3aHATHI J1a00paTOPHOro THUMA

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 47, 406 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Cxanep Canon CanoScan LidelOO USB;

- 'enepatop 1'4-218 BY curnanos;

- I'eneparop 1'3-109;

- I'eneparop I'4-144;

- I'eneparop ['5-63 (Ne24029);

- I'enepatop I'5-63 (Ne26448);

- PaGoune crannuu Ha 6a3e mpoueccopa Pentium-4 (12 mwir.);

- JIunennsiit ucrounuk nuranusg HY3003;

- JInnennbii uctounnk nutanus HY3003;

- [Tasmpnas cranmus Quick 936 ESD;

- Hudposoii ananuzatop cnekrpa GSP-810;

- Lludposoii rereparop curnanos ['CC-80;

- Hudporoii ocunmnorpag EZ Digital DS 1150;

- Pabouee mecto perymuposiiuka C4-1200P;

- Pabouee mecto perynuposuika C4-1200P;

- U3meputens UKKIIO «O630p-304/1»;

- MHOroyHKIIMOHATbHBIM N3MEPUTEIbHO-BBIUNCINTENBbHBINA KoMIeke National Instruments;
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- Anammsatop criektpa N9OOOF-CFGO0S;

- Otnagounsiii Moxynb Instant SDR Kit;

- Ocummnorpad MSOX3054A;

- [TpunTep nazepuniiit HP LaserJet P2035;

- Paboune crannuu Ha 6a3e mpoueccopa Pentium - i5 (12 mT.);
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[TporpamMHOe obecrieueHue:

7-Zip

AVAST Free Antivirus
Adobe Acrobat Reader
Far Manager

Google Chrome
LibreOffice

Microsoft Windows 7 Pro
Mozilla Firefox
OpenOffice

Opera

PTC Mathcad13, 14

Qucs
Scilab

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
st camocTosTeNnbHOM pabOThl HCIONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 alpecaMm:

- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;

- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTs, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;

- 634034, Tomckast o6nacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:
- yueOHast MmebOeb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIIOUYEHbI K ceTu «/HTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(opMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHre TUCHUIIIHHBI VIS JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTIAMHU 3IIOpOBbSI N UHBAJINIA0B

OcBoeHHE JAUCHUIUIMHEL JIMDAMU € OTPpaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBbA U HMHBAJIIMIAMU

OCYHECTBIICTCA C UCIIOJIB30BAHUEM CPEACTB 06yquH$I 0611_[61"0 U CIICUaJIbHOI'O Ha3HA4YCHMUA.

[Tpu 3aHATHAX ¢ OOYUAIOLIUMHUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEIyCMOTPEHO UCTIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH arapaTypbl, MyJIbTUMEIUHHBIX CPEACTB U JPYTHX TEXHUYECKUX CPECTB MpUeMa/epeaa-
4yr yaeOHOU nH(OpMAITUU B TOCTYIHBIX (hopMax, MOOMIBLHOM CUCTEMBI TIPETOIaBaHus i 00yJarOIIXCs
C WHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasl ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyugaromiyecs: ¢ HapyIlIeHHeM cliyxa, 000py/oBaHa KOMITBIOTEPHON TEXHHKOH, ayTMOTEXHHKOH, BHUJEO-
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TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMNHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIECHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiila Ha SKpaHe) IpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IIPOCMOTpA.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIE YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpreMa/nepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBA-
JUJIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3agaHus
1. 3amutHbIl uHTEpBaN B TexHonorun OFDM npenna3HaueH i 60pbObI:
1 C ObICTpBIMU 3aMUPAHUSIMU;
2 C MexxcuMBOJIbHOM nHTepdepeniueit (MSI);
3 C MeaJIeHHBIMU 3aMHUPAaHUSIMU;
4 C penuHrom KaHaia pacrpoCTpaHeHHs paloCUrHaa.

2. D¢ hexkTUBHBIM CIOCOOOM CHMKEHHUSI KPaTHOCTH OIMIMOOK Mepeayun sBIseTCS:
1 AnantuBHasi puIbTpaLus;

2 CkpeMOIMpOBaHUE TAaHHBIX;

3 MacmtabupoBaHue TaHHBIX;

4 KackagHoe konupoBaHue U epeMexenune nanHbix (Interliving).

3. B cBoe BpeMsi IIUKJINYECKHE KOJIbI MOJIYYMIIM IIMPOKOE PACIIPOCTpaHEeHHEe Oaroaapsi:

1 [IpocToTe TeXHUYECKOW peallu3allii PETUCTPOB CABUTA C OOPATHBIMU CBSI3SIMU;

2 BO3MOXHOCTH UCIIOIH30BAHUS TOJIMHOMHUAIIBHON anreOpsl;

3 BO3MOXXHOCTH OpraHu3alny Kak CHCTEMaTHYeCcKOro, Tak M1 HECUCTEMaTHUECKOr0 KOIMPOBaHUS;
4 bno4HO NpUPOIE NUKINYECKUX KOJOB.

4. KananpHO€ KOIMPOBAaHUE UCIIONb3YETCS JIJIA:

1 OGHapy>xeHus ¥ UCTIpaBJICHUs OINOOK MepeaayH;

2 CoxkpaieHus o0beMa nepeiaBaeMbIX JaHHBIX;

3 B ocHOBHOM /151 IPEOTBPAIIEHUS] HECAHKIIMOHUPOBAHHOTO J0CTYIIA;
4 VckmoueHust MeXCUMBOIbHOM nHTepdepenunn (MSI).

5. CoBpeMeHHast TEXHOJIOTHsSI OCHOBAHHAs Ha MCIIOJIb30BaHUU aITOPUTMa OBICTPOTO Mpeodpa3oBa-
Hus ®ypoe (FFT):

1 CDMA;

2 TDMA;

3 OFDM;

4 MIMO.

6. CoBpeMeHHas TEXHOJIOTHS, TO3BOJISIONIAS W/WIN: CHU3UTh BEPOSTHOCTH OIIMOOYHOTO IpHUEMa,

MOBBICUTH CKOPOCTh NEpeiauyn JaHHbBIX, CHU3UTh TpeOyeMOoe OTHOILIEHUE CUTHAN/IIIYM, 60POThCS ©
MHOTOJTY4EBOCTHIO M (PETMHIOM KaHAaJIOB:

1 OFDM;

2 MHoroanTeHHas TeXHOJIOTH niepenaun JaHaex (MIMO);

3 CeepxmupokonosnocHas cBsa3b (UWB);

4 CDMA.
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7. OTIUYUTEeNHPHON 0COOCHHOCTBIO TEXHOJIOTUHU KOOBOTO pasnencHus kaHaaoB (CDMA) sBiser-
csl:

1 BBenenue 3almTHOTO HHTEPBAJIA;

2 [TpuMeHeHne MOMEX0yCTOMYUBBIX KOJOB;

3 IIpuMeHeHne BhICOKOYPOBHEBOM MOIYIISIIINY;

4 KoppensmuoHnHast 00paboTka CurHasa.

8. Haznauenue onepanuu CKpeMOIUPOBAaHMSI TIOTOKA JAHHBIX:

1 /1 cHUKEHUS MOJIOCHI ITPOITYCKaHUSI CHCTEMBI CBSI3H;

2 JInst moBBIIICHUS SHEPTeTHUECKON A (HEKTUBHOCTH CUCTEMBI TIEpEIayuH;

3 Jlns ynydieHusl CTaTUCTUYECKUX CBOWCTB NOTOKA (BbIpaBHUBAHUE BEPOSATHOCTEN mosBiIeHUS 0
u 1) u obecrieueHUs1 yCTOWYMBOCTH CUCTEMbI CHHXPOHU3AIIHH;

4 ]J1ns yBeIMUYEHUs1 CKOPOCTHU NIEPEJAuu JAHHBIX.

9. Ilpu nexoaMpOBaHUH CBEPTOYHBIX KOJIOB UCIIONIB3YETCS:
1 Anroputm ObIcTporo npeodpazoBanust Dypwe (FFT);

2 Anroputm Butepbu;

3 Omnepanus cKpeMOIUPOBAHUS TIOTOKA TAHHBIX;

4 MHOTOaHTEHHAsI TEXHOJIOTHSI.

10. YBenuueHne M30BITOUHOCTHU JJIS TIOBBIIICHHUS [TOMEXOYCTOWYMBOCTH KOJIa B CHCTEMax peajb-
HOTO BPEMEHH CIIEP’KUBACTCS:

1 YpoBHEM HCIIONIB3YEMON MOIYIISALINY;

2 CHI)KEHUEM pealIbHOM CKOPOCTH MepeIau JaHHBIX;

3 CHmXeHueM SHEepIruu NepeiaBacMbIX CUMBOJIOB (OUTOB);

4 MeXCUMBOJILHOM MHTEp(PEPECHITUCH.

11. Hanbonee momexoycToiunBbiid BUI U(PpoBOI (Ha30BOM MAHUTTYIISIIAN:
1 Pi/4 PSK;

2 BPSK;

3 QPSK;

416 QAM.

12. 3ddextuBHBIM criocobomM OOprOBI ¢ MeXCHMBOJILHOM HMHTEepdepennuein (MSI) B y3komo-
JIOCHBIX CUCTEMaXx Iepeayul SBISeTCA:

1 YBennuenue otHomeHus: curHan/mym (SNR);

2 [IpumeHeHHe alanTUBHON (PpUIbTpaLny;

3 IlpumeHeHne TOMEX0yCTOMYMBOTO KOJUPOBAHNS,

4 lIuppoBanue JaHHBIX.

13. MexxcumBonbHas uaTepdeperuus (MSI) saBnsercs yaie BCero cieiCTBUEM:
1 Mamnoro otHommenus curaan/mym (SNR);

2 Vcnonb30BaHMs TOMEXOYCTOMYUBBIX KOJIOB;

3 MHOroMy4€eBoro pacnpoCTpaHeHUs pauOCUTHAIIA;

4 Tlepemexenus nanubix (Interliving).

14. Ilpu nexonupoBaHUU CBEPTOUHBIX KOAOB UCIIOIb3YETCS:
1 BBenenue 3aliMTHOTO MHTEPBAJIA;

2 [IpumeHeHHE TOMEXOYCTONYMBBIX KOOB;

3 IlprumeHeHre BEICOKOYPOBHEBOW MOTYJISILINM;

4 KoppensironHasi o00paboTka CUTHAA.

15. ®equnr kaHana pacpOCTPAHEHUS PalOCUTHAJIA IPOSIBIIETCS B BUJE!
1 MenyieHHBIX MPOBAJIOB YPOBHSI CHUTHANa BCIEACTBUE MHOTOJIYYEBOIO PACHPOCTPAHEHUS U HMH-
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Tepdepenuny;
2 Uckaxenus: GopMbl TPUHUMAEMBIX CUTHAJIOB;
3 M3MeHeHus1 OTHOIICHUSI MAKCHMAJIBHOTO YPOBHSA K CpeHEMY (ITUK-(paKTopa);
4 TlosiBJIEHHS BBICOKOTO YPOBHSI HEJTMHEUHBIX UCKAKEHUM.

16. HauBBICIITyIO CKOPOCTH TIEpEIaun U3 TIEPEUUCTICHHBIX MOIYJISIINNA 00€CTICUnBACT:
1 BPSK;

2 BFSK;

3 8 PSK;

416 PSK.

17. TectupoBaHre M BbIpaBHUBaHME KaHAJIA Mepenayn JaHHbIX B TexHonorun OFDM 3akmmtouaet-
s B:

1 Mcnons30BaHUM KacKagHOTO KOAUPOBAHUS U TiepemMekeHus JaHHbIxX (Interliving);

2 Vcnonp30BaHUM aJITaITUBHON MOJYJISILIUY;

3 Mcnonbs30BaHNM MUAJIOT-CUTHAJIOB, alIIPOKCUMAIMU U BBIPABHUBAHNY MTPUHATHIX CUTHAJIOB;

4 Vicionb30BaHUU ANTUBHON (UIIBTPALINU.

18. Texnomorust kogoBoro pazzaenenus kanainoB (CDMA) siBnsieTcs:

1 OHUM 13 CIOCOOOB TOBBIMICHUS CTIEKTPATBHON 3 (DEKTUBHOCTH;

2 OgHUM U3 CTIOCOOOB MOMEXOYCTOWYMBOTO KOJUPOBAHUS;

3 OnmHUM U3 c1oco00B OOPHOBI ¢ KPATHBIMH OITMOKAMU,

4 OgauM U3 cnoco0oB GOPHOBI ¢ MHOTOTYYEBOCTBIO PACIIPOCTPAHEHHS paliOCUTHATIA.

19. OcnoBHbIM HepocTaTkoM TexHosoru OFDM siBnsiercs:

1 Hanmuuume nuk-gakropa UCIIONIb3yeMbIX CUTHAJIOB;

2 Vcnonp30BaHKE 3alIUTHBIX NHTEPBAJIOB;

3 Ncrnonb30BaHKME MHUIOT-CUTHAIOB;

4 TIpumenenue anropurMa Osictporo npeodpazosanus Oypee (FFT).

20. TexHoMOTMs MEpeIauu TaHHBIX 0€3 MCIIOIB30BAHUS HECYILIETO KoeOaHus:
1 CDMA;

2 UWB;

3 TDMA;

4 FDMA.

14.1.2. Tems1 npoexktos I'TTIO

HccnenoBanue, MOIENUPOBAaHUE U IIPOEKTUPOBAHUE CPEICTB MOOMIIBHOM paiioCBsI3H.

Pa3paboTtka aHamoroBbix 1 HU(POBBIX NpueMo-nepenatomux moxyieir B4 u CBY.

NH(poKOMMyHHUKAIIMOHHBIE CUCTEMbBI UHTEIIEKTYaIbHbBIX 3/1aHUH.

Pa3paboTtka cucTtembl CBSI3M MOBBIIIEHHON albHOCTH ACUCTBUS Ul MOABOIHOIO poOoTa Ha Oaze
WiFi.

Pa3paboTka 3aIMIIEHHBIX METOAOB MOCTPOEHUS CUCTEM CBSI3U Ul OCCHMJIOTHBIX JETaTeIbHBIX
annaparos.

Pa3paboTka nepcrneKTUBHBIX METOJIOB TOCTPOCHHUS CITyTHUKOBBIX CUCTEM CBSI3U.

Pa3paboTka 3¢(eKTUBHBIX METOJIOB BEMBIIET-PpaKTaIbHBIX IPE0Opa30BaHUIl B MHOTOIIO3UIMOH -
HBIX CIIyTHUKOBBIX CHCTEMAX.

[TporpaMMHBII KOMILIEKC AJIs1 U3y4EHUs IEPCIIEKTUBHBIX METOJI0B KOIUPOBAHUS M MOAYJISLIUU.

Amnanorossie CBY-ycTpolicTsa.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
1. [Tociie komMpOBaHUST TMHEWHBIM OJIOUHBIM KOJIOM CHUTHAJ C BBIXO/Ia CTAIIHOHAPHOTO MCTOYHUKA
nepeaaeTcs N0 CTallMOHAPHOMY JIBOMYHOMY CUMMETPHUYHOMY KaHaly 0e3 mamsTi. BeposTHOCTh ommOKku
B KaHase paBHa 0,04. HaifTu MUHMMAaJIbHOE OTHOILICHHE YMCIIa TPOBEPOYHBIX CUMBOJIOB K YMCITY HH(OP-
MAITMOHHBIX, HEOOXOIMMOE JJIsl TOTO, YTOOBI BEPOSTHOCTH OIIMOKH MPO JEKOAMPOBaHUs OblIa TpeHeope-
KHMO MaJa.
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2. OmpenenuTh KOAOBOE PACCTOSIHUE UIS KOJA, €CIM KOMOMHALIMK B KOMOBOM TabiHIe — 3TO
CIABHUHYTBIE BO BPEMEHH HE 0oJiee 4eM Ha TMepHoj OTpe3KH OeckoHedHOUW M-TocienoBaTeibHOCTH, (Gop-
MHUPYEMO T'€HEPaToOpOM, COJIEPKAIMM 3-pa3psaHbIN ABOUYHBINA PETUCTP CABUTA.

3. IlocTpouts psiz pacupenencHus Uil pacCTOSHUS MEXy IByMsl KOMOMHALMAMU Kojla XOMMUHTra
(7,4), ecnu onHa u3 HUX (omopHas) — 3to komOuHanus 0000000, a npyras B3sta Hayraa. [IpoBeputs, nu3-
MEHMTCS JIM OH, €CJIU B KaY€CTBE ONMOPHOMN B3ATh APYI'YI0 KOMOMHALIMIO.

4. IlpoBoauTCs KackaJHOE KOAUPOBAHME, IIPH ATOM IEPBBIN ITAll — 3TO KOAUPOBAHHUE KOAOM X3IM-
muHra (7,4), a Ha BTOPOM 3Tare MOoJTy4YE€HHbIE CEMb CUMBOJIOB KOAUPYIOTCSI KOJOM C IIPOBEPKOW Ha 4eT-
HOCTb. YKa3aTb KaKOW-TO JPYIOM U3 U3BECTHBIX KONOB, SKBUBAJICHTHBIN IIOJIy4EHHOMY KOAY, TO €CTh JUIs
KOTOPOT'O OCHOBHBIE ITAPAMETPBI UMEIOT TE€ KE 3HAUYCHUS.

5. JIns nepenaun B JBOWYHOM CUMMETPUYHOM KaHaje ¢ BEPOATHOCThIO omuoOku 5-10-3 npumens-
ercs kox XommuHra (31,26). OnpeaenuTs OUTOBYIO BEPOSATHOCTH OMIMOKH Ha BBIXOJIE, €CIIU: a) UCTIOJb3Y-
eTCsl eaNbHBIN KaHaJ mepecnpoca; 0) KaHall Iepecnpoca OTCYTCTBYET.

6. [TocTpouTh CUCTEMY OPTOrOHAJIBHBIX IBOMYHBIX CUTHAIOB 1Ji n = 8. JIJIsl TOM K€ NJIMHBI KOM -
OuHAaIMIf 3armucaTh CUCTEMY OMOPTOrOHAIBHBIX CUTHAJIOB. B 000uX cilydasx HalTH KOJJOBOE PacCTOSHUE.

7. Ilepenaua ocylecTBIA€TCs B JBOMYHOM CUMMETPUYHOM KaHajle C HE3aBUCHUMBIMH OIIMOKaMH,
ourtoBast BeposaTHOCTh omOku p = 10-5 . TakoB e kaHas nepecrnpoca, Ho po = 10-7 . Haiitu BeposT-
HOCTb MPaBHJILHOTO JIEKOAUPOBAHMs KOAOBOW KOMOMHALIMY, €CIIM B MIPSIMOM KaHaJle IPUMEHEH MPOCTeH -
IIMH KO C MpOBEpPKOM Ha yeTHOCTH (n = 100).

14.1.4. Tembl 1a00paTOpHBIX padoT

Hccnenosanue texuonornu FDMA

Hccnenosanue texnosorun TDMA

Hccnenosanune texuonorun CDMA

Hccnenosanue texnosorun MIMO, noctpoeHHO# 110 cxeMe AnamMoyTu

Hccnenoanue nomexoyctoiunBoctd FSK-Momyssiiiy oT COOTHOIIEHUS! CUTHAJ/IITYM

HccnenoBanue nMoMexoyCTOMYMBOCTH MHOTOKaHAJIBHBIX CUCTEM Ha ocHoBe PSK-monpymsanuu npu
HEOPTOTOHAJIbHOM Pa3HECEHUU

Hccnenoanue monema BOC-monymsiiyu

HccnenoBanye 3aBUCMMOCTH TIOMEXOYCTOMYMBOCTH PA3HOCKOPOCTHBIX KaHAJIOB C Pa3HbIMU THUIIA-
MU MOJYJISILIUK OT CKOPOCTH IIE€pPElauu JAHHBIX

14.1.5. Bonpocsl 1ugdepeHIIUPOBAHHOIO 3a4eTa

1. CoBpeMeHHbIE CHCTEMbI (PYHKIIMOHAIBHOTO MOACTUPOBAHUS aHAJIOTOBBIX U LIU(POBBIX KAaHAIOB
CBSI3U

2. JlerepMUHUPOBaHHbBIC U ciy4aiiHble curHaibl. CBs3b (POPMBI CUTHANA CO CHEKTPaIbHOM IJIOT-
HOCTBIO MOLITHOCTH WJIM SHEPTUH.

3. BoustHust GopMbl U ATUTENBHOCTEN CUTHANA HA IUPUHY CIEKTpa.

4. IlonsTue rayccosa 6enoro nryma. HopmanbeHbli 3aK0H paciipesielieHHs rayCCOBbIX UTyMOB.

5. IlpencraBieHre CUTHAJIOB U ITyMa B BEKTOPHOM MIPOCTPAHCTBE.

6. MexxcuMBOIbHAS HHTEPPEPEHIIHS U METOJIBI OOPHOBI C HEH.

7. IlpyuHLIMI KaHATBHOTO KOAUpPOBaHUs. JlI0CTOMHCTBA U HEOCTATKH.

8. JIunelinpie anredpandeckue O6J0YHBIE KOABL. [J0CTOMHCTBA U HEOCTATKH.

9. JIuneitHbie MUKIMYEeCKHE OJIOUYHBIC KOABL. J|0OCTOMHCTBA  HEIOCTATKH.

10. Ceprounoe xoaupoBanue. JJoCTOMHCTBA U HEJOCTATKU.

11. IlpuHUIMI U30BITOYHOTO TOMEXOYCTOWYMUBOTO KOITUPOBaHUS. JJOCTOMHCTBA U HEJOCTATKU.

12. Kogpl ¢ koHTpOsieM yetHOCTH. Ko ¢ OMHIM KOHTPOJIBHBIM OUTOM. [IpsSIMOYTOJIbHBIN KOJ.

13. KoMripom#ucchl TIpH KOAMPOBAHUHU C KOppekiuen omuook. [lorstue apdexTtuBHOCTH KOAUPO-
BaHUsl.

14. Komnpomuce Mexay BEpOSTHOCTHIO OIIMOOYHOTO IPUEMA U TI0JI0COM MPOMYyCKaHUS.

15. Komnpomuce Mex 1y MOITHOCTBIO CUTHAJIA U TIOJIOCOM IPOIYCKAHHUS.

16. Komnpomrice Mexay CKOPOCTBIO Mepeiadyr JaHHBIX U MOJI0CON MPOMYCKaHHUS.

17. Komnpomrice Mex 1y IPOMYCKHONH CIOCOOHOCTBIO U TTOJIOCON TIPOITYCKAHMS.

18. MonenbHOE ucclieJoBaHnEe KOMIPOMUCCOB MIPH U30BITOYHOM KOAUPOBAHUU.

19. 'eomeTpuueckas HHTEpIpETaLns OOHAPYKESHUS M UCIIPABIICHUS OLIHOOK.

20. CBoiicTBa CBEPTOYHBIX KOIOB. DPGHEKTUBHOCTH CBEPTOYHOTO KOTUPOBAHHMS.
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14.1.6. MeTonu4eckue peKOMeH AU

OO0s3arenpHBIC aymUTOPHBIE 3aHATHS 10 auctuiinHaM ['TIO mpoBoAsSTCS KaXKAbIid YeTBEPT B €U -
ueiid nens ['T10. Ha kadenpax coctaBnsieTcst U yTBepkaaercs rpaduk paboThl MPOEKTHBIX TPYIII, C yKa-
3aHHEM BPEMEHH U MeCTa IPOBEACHUS 3aHITHH.

PykoBoauTens MpoeKTa CTaBUT KaXJAOMY YYaCTHUKY MHAMBUAYaTbHbIC 337a4d B COOTBETCTBHUH C
HaIpaBJICHUEM (CIICIIMATBPHOCTHIO) 00yUeHHUs U TpoduiieM (Crienrann3aueil) CTyIeHTa.

Kax et atan I'TIO 3akaHunBaeTCs 3alUTOM OTUETA C BLICTABJIEHUEM OILIEHKH 3a dTar. MITOoroBbIe
OTYETHI U OT3BIBBI PYKOBOJUTENSI MPUKPEIUISIOTCS K CTPAHULIE IPOEKTa B TEUEHUE HEJIENN MTOCIIE 3aIUTHI.

14.2. TpeOoBaHus K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAJUIOB MPEITyCMOTPEHBI TOTOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIMI C OTPAaHMYEHHBIMH BO3MOXHOCTSIMU
310POBbsI 1 HHBAIUIOB

Kareropun Bubl 1ONOMHUTETBHBIX OLIEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4aroLXCst MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napyueHusmMu
ciyxa

C napymenussimu | CobecezioBaHme 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpanunuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEepPHaIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

JIluam ¢ OrpaHWYeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, & UMEHHO:

- MUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl M1 MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS i BOCTIPUATHS HHPOPMALINH:

JI1s1 1ML ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUIL C OTPAaHUICHHBIMH BO3MOXKHOCTSIMU 37I0POBbS 1 HHBAIUIOB TPOIIE-
Jypa OLIEHUBAHUS PE3yIETATOB O0YICHHSI MOXKET TIPOBOIUTHCS B HECKOIBKO 3TAIIOB.
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