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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAA [TPOI'PAMMA JIUCHUITVIMHD
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 Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 6 cemectp Bcero Enununner
1 Jleknuu 32 32 4acoB
2 [IpakTryeckue 3aHATHA 14 14 4acoB
3 JlabopaTtopHbie pabOThI 34 34 4acoB
4 Bcero aynuTopHbIX 3aHATHN 80 80 4acoB
5 CamocTosiTenpHas paboTa 64 64 4acoB
6 Bcero (6e3 ax3amena) 144 144 4acoB
7 ITonroroska u cgada DK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 180 180 9acoB
5.0 5.0 3.E.

Ok3ameH: 6 cemecTp

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.5.2) ot-
HOCHTCS K 070Ky 1 (BapuaTHUBHAas 4acTh).

[TpenmiecTBYIOUMMEI AUCUUILTHHAME, (JOPMHUPYIOIIMMH HadallbHBIE 3HAHUSA, SBISAIOTCA: becrpo-
BOJHBIE TexHoJornH nepenaun nHpopmanuu (I'TIO-1), BecripoBomHbIe TexXHOMOTHH TIepeaayn HH(OpMa-
muu (I'TIO-2), OcHoBBI mocTpoeHuss MHGPOKOMMYHHUKAIIMOHHBIX CHCTeM U ceTell, Pamuomnepenaromiue
YCTPOUCTBA CUCTEM MOOMIIBLHOM CBSI3H.

[TocnenyromumMu TUCHUIUIMHAMUA SIBJISIIOTCS: becnpoBoHbIe TEXHOIOTUH Tiepeaadl uH(popmanuu
(I'TTIO-4), KomnoHeHTHI TUHUH CBA3M, MaTeMaTH4ecKoe MOJCIIMPOBAHNE YCTPONUCTB CBSI3H.

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 COCTAaBISACT 5.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI
Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
6 cemecTp
AynuaTopHbIe 3aHATHS (BCETO) 80 80
Jlexknuu 32 32
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[IpakTuyeckue 3aHATUS 14 14
JlaboparopHbie pabOTHI 34 34
CamocTtosiTenbHas paboTa (Bcero) 64 64
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 28 28
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 18 18
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 18 18
Bcero (0e3 ax3amena) 144 144
[ToaroroBka u ciava 3K3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 180 180
3auetHbie Equnuib 5.0 5.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pasznennl AMCHUIIMHBI 1 BUAbI 3aHATHIA

Pazniensl TUCUUIUTMHEI ¥ BUABI 3aHATUH PUBEACHBI B Ta0muiie 5.1,
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHSATHI

_ ]
e o> & 2 g 3 =
: o o o o E =
- 25
HazBanus pa3aenoB TUCHUTUIUHBI i © =3 o, z ) & E
= = G s g0 = E
2, = 5 S 3 g2
6 cemecTp
1 Onpenenenue neneu u 3aaay 3rana 4 0 8 3 15 |IIK-15, ITIK-19
MPOEKTa
2 AxTyanusanusi TEXHUUECKOro 3a/laHus 4 0 0 1 5 [1K-15, T1IK-19
JTana npoexTa
3 IlocTaHOBKa MHAUBUIYAJIbHBIX 3a71a4 B 4 0 4 10 18 |TIK-15, ITIK-19
paMKax BBHITIOJHEHHS dTama MpoeKTa
4 BpINoIHEHWE UHANBHUIYAJIbHbBIX 33/1a4 B 18 8 22 33 81 IIK-15, IIK-19
pamKax sTamna MmpoeKTa
5 CocraBneHne oT4eTa 14 |IIK-15, IIK-19
6 3amnuTa 0T4YETa O BBHIIOJHCHHUM dTalla 2 0 0 9 11 IIK-15, IIK-19
poeKTa
Hroro 3a cemectp 32 14 34 64 144
Uroro 32 14 34 64 144
5.2. Conep:xanue pa3aesioB TMCUMILIMHBI (110 JEKIHIM)
Copeprkanue pa3ienoB TUCIUILIAH (TI0 JICKIHSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 — ConeprkaHue paseiaoB JUCIUILIAH (TI0 JISKIIHSIM)
3 z S
3 = 5
g > 5
HasBanus paznenos CopeprkaHue pa3aenoB JUCUUIIMHBI MO JEKIHUSIM z 5 &5
o E
X 2 3
a e g
= S
6 cemecTp
1 Onpenenenue neneit 1 | CoBpeMeHHbIE CUCTEMBI (PYHKITMOHAIBHOTO MOJICITTHU- 4 IIK-15,
4
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3aj1a4d 9Talia ImpocKTa

POBaHUS aHAIOTOBBIX U IIU(PPOBBIX KAHAIOB CBSI3H.
Simulink: cpena co3nanus UHXEHEPHBIX MPUITOKE-
Hui. SciCos - TYIOOKC 111 MOACIIUPOBaHUS U Tpadu-
YECKOW CUMYJISIIIAKA TUHAMHYECKUX CUCTeM. VisSim -
crcTeMa MOJICIMPOBAHHUSI TEJIEKOMM yHUKAITUOHHBIX
cucreM. SystemView - CpeICTBO CHCTEMHOTO TPOEK-
THUPOBAHUS PAJHOIIEKTPOHHBIX yCTPOUCTB. Momenu-
poBanue TU(POBBIX IOTOKOB PAJHOCBSI3U B CPEIC
ADS/Ptolemy.

HUroro

I1IK-19

2 Axrtyanuzamus
TEXHUYECKOIO 3aIaHUs
JTamna npoeKTa

JleTepMUHUPOBaHHbIE U ClTyyailHbIE CUTHAJIBL. DHEp-
TeTUYeCKOe ¥ MOITHOCTHOE OMTMCAHHNE CUTHAJIOB H TI0-
Mmex. [Tonoca o6pabotku. CBs3b hopMbI CUTHANA CO
CTIEKTPAIbHOM TUIOTHOCTHEO MOIITHOCTH WIIK DHEPTHUH.
MopenbHOe HuccieoBaHle BIUSHUSA (OPMBI U JUTH-
TEIbHOCTEH CHTHAJIA Ha IIUPHHY CIIEKTPA.

Hroro

[IK-15,
[IK-19

3 [locTaHoBKa
WHIUBUTyaJIbHBIX 337134 B
pamMKax BBITIOJTHEHUS
JTamna npoeKTa

3aKOHBI pacrpe/lelIeHUs] BEpOATHOCTEH HCIOIb3yeMble
B 1n(poBoi paguocss3u. Ilonsarue rayccona 6esnoro
nryma. HopmanbHbIi 3aK0H pacnipeiesieHus raycco-
BbIX IITYMOB. MaremaTndeckoe OXHUIJaHHUC U MOMCHT
BTOPOTO NMOpsi/Ka (MOHATHUS CPETHETO U IUCIIEPCUH).
[InoTHOCTH pacnpeseneHus: BEpOATHOCTH CMECH CHUT-
HaJla ¥ IIyMa. YCIOBHbBIE BEPOATHOCTH U (DyHKIIUSA
npasaonofoous. MozensHoe UcClleIoBaHKUE I'aycCoBa
3aKOHA pacHpeieseHNs INIOTHOCTH BEPOSITHOCTH.

HUroro

IIK-15,
[IK-19

4 BrinosHEeHNUE
WHIWBHUIYaIbHBIX 33124 B
paMKax 3Tana npoeKTa

IIpencraBieHne CUTHAIOB U IITyMa B BEKTOPHOM ITPO-
CTpaHCTBE. MeXCUTHaIbHOE pacCcTOsIHUE. AHTHIIOA-
HbIE U OPTOrOHaJIbHbIE CUTHAJIBI. HopMupoBaHHOE OT-
HollleHue curHan/mym. BepostHocTs ommbku. Mure-
rpaj BEpOSTHOCTH U BBIYUCICHHE BEPOSITHOCTH OUTO-
BOIl omnOku. OGHapykeHUE IBOUYHBIX CUTHAJIOB B
rayccoBoM 1ryme. Kpurepuii MakCUMajIbHOTO IIpaBio-
no1o0us mpreMa CUrHanoB. [ UmoTe3sl MpUHSTHS pe-
nieHus. BepostHocTs 6UTOBOI OMIMOKY [Tl OJTHOTIO-
JISIPHBIX, OUMOJSIPHBIX, aHTUIIOAHBIX CUTHAJIOB. OpTO-
TOHAJIBHOCTh CUTHAJIOB. MOJIENIbHOE HCCIIEI0BaHUE
BEPOATHOCTH OUTOBOM OLIMOKH JIJIsl pa3IMYHbBIX BUJIOB
UMITYJIbCHO MOJYIUPOBAHHBIX CUTHAJIOB.

®opMbl IPOSBICHUS, MEXaHU3MbI BOSHUKHOBEHHMSI U
crocoObl 60pHOBI ¢ MEKCUMBOJIBHOM HHTEPhEPEHIIH-
ei. @unpTp HalikBucTa, M0JI0CA MPOITYCKAaHUSA U CKO-
pOCTb Iepeiaun KaHana. DKBalai3epbl — BBIpABHUBA-
romue GuibTpsl. O0ydaromas mociae10BaTeIbHOCTD.
AnanTHUBHBIN TPaHCBEPCAJIBHBIN dKBasIali3ep, ajlro-
pUTMBI (PYHKIIMOHUPOBAHUS U CTPYKTYpHasl peaiu3a-
1usl. DKBallaii3ep ¢ peraoneil 00paTHol CBA3BIO.
MozenbHoe Hccae10BaHue aJalTUBHOTO TPAHCBEP-
CaJIbHOI'O 3KBasaisepa.

Konuposanue ¢hopmoii. AHTUIIOMHBIE U OPTOTOHAITb-

[IK-15,
[IK-19
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HBIC CUT'HAJIBI. M—apHa;I nepcaadya CUraasia. OpTOFO—
HaJIbHBIC, 6I/IOpTOFOHaJII)HI)Ie N TPAHCOPTOTOHAJIBHBIC

KOJIBI. ABTOMaTHYECKHM 3a11pocC HOBTOpHOﬁ nepcaadu.

Monenu kaHanoB. J[MCKpeTHBIN KaHai 0e3 maMsTH.
JIBOUYHBIN CUMMETPUYHBIN KaHal. ['ayccoB KaHall.
MonenbHOe cpaBHEHUE TOMEXOYCTONUYNBOCTH CUCTEM
CBSI3M IIPH UCIIOJIb30BaHUU CUTHAJIOB Pa3HOU (pOpMEI.

[TonsTHs cTeneHu (CKOPOCTH) U U30BITOYHOCTH KOMIU-
poBanus. Konpsl ¢ koHTponeM yetHocTu. Koz ¢ ogqaum
KOHTpOJIbHBIM OuTOM. [IpsimoyroneHbiid koa. Kommpo-
MHUCCHI IIPY KOIUPOBAHUU C KOppekuuel omuook. Io-
HsATHE 3P PEKTUBHOCTH KoaupoBanus. Kommpomuce
MEX]ly BEPOSITHOCTbIO OIIMOOYHOrO IIpUeMa U MoJ0-
coil nmponyckanus. KoMnpomuce Mexay MOIIHOCTBIO
CUTHAJIa U IoJIOCOU mpomyckanus. Kommnpomuce mex-
Zly CKOPOCTBIO IIEPEIAYM JaHHBIX U I10JI0COHU IIPOITyC-
kaHus. KoMnpomuce Mexxay nporyckHON criocoOHO-
CTBIO U IIOJIOCOM IIPOITyCKaHUsl. MonenpHOe uccieno-
BaHHE KOMIIPOMMCCOB NPH U30BITOYHOM KOTUPOBA-
HUU.

Hroro

6 3amra oTyera o
BBIIIOJIHEHHUH 3Tara
MIPOEKTa

3ammTa oT4eTa nepel aTTeCTallMOHHOM KOMUCHUEH

TK-15,

HUroro

2

I1IK-19

Hroro 3a cemectp

32

5.3. Paznennbl AMCHUILUIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy UMH)

U 00ecreuynBaeMbIMU (HOCJIeIlleIIII/IMI/I) AUCHUIIMHAMHA

Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3H C 00€CTICUMBAOIIMMU (MTPEABIAYIIUMA) H

obecrnieunBaeMbIMU (TTOCJIETYIONMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.

Tabmua 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

HaumeHnoBaHue IUCIUMILINH

Ne pa3aciioB JIAaHHOM JAUCHUIUINHBI, JJIST KOTOPBIX HCO6XOI[I/IMO
HN3Y4YCHHUC 06€CH€‘~II/IBaIOHII/IX H 00ecIieYnBaeMbIX JUCHUITIINH

1 2 3 4 5 6
[IpenmmecTByrome AUCHUTUIHHbI
1 becnpoBoIHBIE TEXHOJIOTUH NIEpEadn n n n n n n
unpopmanuu (I'TIO-1)
2 becripoBOIHbBIE TEXHOJIOTHUH MEpEIavn n n n n n n
undpopmanuu (I'TIO-2)
3 OCHOBBI TOCTPOCHUS I/IH(lBOKOMMYHI/I— n n . n . n
KallMOHHBIX CUCTEM U CETel
4 Paﬂnonepez[a}(u)mne YCTpOMCTBA CH- n n n n . "
CTeM MOOMIILHOM CBSI3U
[Tocnenyrouiye TUCHUTIITUHBI

1 becnipoBoIHBIE TEXHOJIOTHH TIEpeIadn . . . . . n
unpopmanuu (I'TI0-4)
2 KOMIIOHEHTHI TUHUH CBA3U
3 Marematuueckoe MOJEINPOBAHNE
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YCTPOMCTB CBSI3U

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUIMHBI, 1 BUI0B 3aHSI THIi
CoOTBETCTBHE KOMIIETCHIMH, (POPMUPYEMBIX MPH W3YYCHHH ITUCLUIUIMHBI, W BHIOB 3aHATHH
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CoOTBETCTBHE KOMIIETCHIUH, (POPMUPYEMBIX MPH U3yYECHHU AUCIUIUTHHBI, U BUIOB 3aHS -

TUH
§ Bunn! zanstui
= = ;
o [t
] [+
5 y & 8 S DopMBI KOHTPOJIS
= < ;
=)
2 = g g 2
X = = @)
IIK-15 + + + + 3amuTa otyera, OTYET MO
I'TIO, OTuer no y1aboparop-
HoM pabote, Onpoc Ha 3aHs-
THAX, Tect
TIK-19 + + + + 3ammTa otdyera, OTUET MO
I'TIO, Otuer o maboparop-
HOM1 pabote, Omnpoc Ha 3aHs-
THIx, Tect
6. UuTepakTHUBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuma 7.1 — HammeHoBaHue 1a00paToOpHBIX padboT

vy L=
= g4 =
3 = 5
Z Q=
&)
HasBanus paznenos HaumenoBanue nabopaTtopHbIX padboT z 5 &5
S ==
S S
> &3
2 Z
~ S/
6 cemecTp
1 Onpenenenue neneit u | Mccnenoanue rexnonorun FDMA 4 [IK-15,
3ajad srana mpoeKTa Uccnenosanne texnonoruu TDMA 4 TIK-19
Hroro 8
3 IlocTaHnoBka HccnenoBanue nomexoycroiunBoctu FSK-monyns- 4 [IK-15,
WHIUBUTyaJIbHBIX 33714 B | ITUM OT COOTHOIICHUS CUTHAJI/IITYM TIK-19
paMKax BBITIOJIHEHUS Hroro 4
JTarna npoekTa
4 BrInoyiHeHHE Hccnenosanne texnonornu CDMA 4 TIK-15,
MHINBUAYAIBHBIX 321129 B Uccnenosanue texnonoru MIMO, noctpoeHHoi 1o IIK-19
aMKax 3Tara IpoeKTa
p J poce cxeme AlaMoyTu
HccnenoBanre noMex0yCTOMYMBOCTH MHOTOKaHAIb- 4
HBIX cucTeM Ha ocHOBe PSK-momymsiiinu npu HEOpTO-
TOHAJIbHOM Pa3HECEHHUU
Uccnenosanue mogema BOC-monyssiiyun 4
HccnenoBanue 3aBUCUMOCTH ITOMEXOYCTOMYUBOCTH
Pa3HOCKOPOCTHBIX KaHAJIOB C Pa3HBIMU TUIIAMU MOY-
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JEIOX OT CKOPOCTH IIEPCAavun JaHHbIX

HUroro

22

Hroro 3a cemectp

34

8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)

HaumeHoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) MpuBeieHo B Tabnue 8.1.
Tabmuua 8.1 — HaumeHoBaHKE MPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)

HazBanus pa3acioB

HanmenoBaHue MPAKTUYCCKUX 3aHATHH (CeMI/IHaPOB)

TpynoeMKocCTsb,

dopmupyembie
KOMIIETEHIIUN

6 cemecTp

4 BrinosHEeHNUE
WHIWBHUIYAIbHBIX 33124 B
paMKax 3Tana npoeKTa

Anrebpandeckoe KoaupoBaHue. BekTopHoe npeacTas-
JeHrne HHOOPMAITMOHHBIX M KOJOBBIX CUMBOJIOB. [ e-
Hepupyrolas (opoXxaaronias) MaTpula KOJIOBbIX
cuMBOIOB. CHcTeMaTHYECKHUE JIMHEHHBIE OJIOYHbBIE
KOJIbI M CTPYKTYypa noposxaaroiieit marpuisl. [Ipose-
pounas Marpuiia. COOTHOIIIEHHE OPTOTOHAILHOCTH.
[Tonstre cunapoma ommOku. CHHIPOMHOE JEKOIU-
poBaHUE anredpandecKux KojaoB. Jlokanm3anus omnm-
0O0YHOM KOMOHMHAIINHU, KIACChl CMEKHOCTH, HOpMaJlh-
Has matpunia. CTpyKTypHasi peai3aiiis Kojuepa u Jie-
Koziepa. BoaMOXHOCTh OOHApYKEHUS M UCIIPABIICHUS
omn60ok. BecoBoit koa(HuIMEeHT 1 MEKKOI0BOE pac-
CTOSIHME MEK]ly KOJOBBIMH CUMBOJIaMu. [ 'eomeTpuye-
CKasi UHTepITpeTaIusi 0OHAPY>KEHUS U UCTIPABICHUS
omunoO0K. MoieabHOE HCCIIeIOBAHUE OJIOUYHBIX JTUHEH-
HBIX aNreOpandecKux KOMIOB.

W

[Huknnueckoe kogupoBanue. MaremMaTnueckoe onuca-
HUE€ LUKIMYECKOrO KOJMPOBAHUS Ha OCHOBE Ollepa-
uuii ¢ monuHomamu. [lopoxxnarommii monuaOM. CH-
CTEMATHUYECKOE LIMKIMYECKOE KOIUPOBAHUE U IEKOAM-
pOBaHME HA OCHOBE OIEpALNI ACICHUS MOJTUHOMOB.
Peanuzanms nukiInyecknux KoAepoB U IEKOAECPOB Ha
OCHOBE PETUCTPOB CABUTA C OOPATHBIMU CBS3SIMHU.
Cunapom omrOKH U UCTIPABIEHUE OITHOOYHO MPUHS-
TBIX CUMBOJIOB IPU LUKJINYECKOM JEKOANPOBAHUU.
bnounnie koapl XomMmunra, 'ones, BUX. IToustue
MPUMHUTUBHBIX MTOJIMHOMOB U UX UCITOJIb30BAHUE TIPU
LUKJIMYECKOM KOIUpPOBaHUU. MosieIbHOE HCClieIoBa-
HME OJOYHBIX JTUHEHHBIX NMUKIHYECKUX KOJOB.

[TonsTre mHBI KopoBoro orpannueHus. Ilpencras-
JIEHUE CBEPTOYHBIX KOJEPOB: BEKTOPHOE, UMITYJILCHON
XapaKTEPUCTUKOM, MOJIMHOMHAIIBHOE, JUarpaMMOn
COCTOSIHUM, IPEBOBUIHON TUAarpaMMOM, peIeT4aTon
JuarpaMMoi. 3ajada JeKOAUPOBaHUS CBEPTOUHBIX KO-
J0B. JIekoaupoBaHue 110 METOAY MaKCUMAJIBHOTO
MPaBIOTIOA00HSI.

Htoro

[IK-15,
[IK-19
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5 CocTaBlieHHE OTUYETA

Harmmicanwne oTdera 1mo OTaIly MIMpoOCKTa

IIK-15,

HUroro

[IK-19

Hroro 3a cemectp

14

9. CamocTrosiTe1bHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuua 9.1 — Busisl caMOCTOSTENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
o @]
g 3 £
3 = =
o 2 o T
Buael camocTosTenbHON > O
HazBanus pa3nenos z 7 = ®opMBI KOHTPOJIS
padoThI 4 s 2
S a8 =
a e g
~ S
6 cemecTp
1 Onpenenenue neneit u | [IpopaGoTka JIEKITMOHHOTO 3 [IK-15, Tect
3a/1ay4 dTana MpoeKTa Marepuaia I1IK-19
Uroro 3
2 AxTyanuzanus [IpopaboTka JIeKIIMOHHOTO 1 [IK-15, Tect
TEXHUYECKOTO 3aJaHUsI Marepuasa TIK-19
Tara mpoeKT
JTana npoexTa Wroro |
3 IlocTanoBKa IIpopaboTka JIEeKIIUOHHOTO 2 |IIK-15, Otuet o nabopaTopHoOH
WHIMBUIYaJIbHBIX 3371a4 B | MaTepHaia TIK-19 paborte, TecT
paMiax BbIIOTHEHHIA OdopmiieHre 0TYETOB T10 8
Tara MpOeKT
JTaia npoexTa nabopaTtopHbeIM paboTam
Uroro 10
4 BrinosniHeHuE IToaroroBka K mpaxkTuye- [IK-15, Omnpoc Ha 3aHsaTHAX, OT-
WHIUBUYaIbHBIX 33J1a4 B | CKUM 3aHSTHUSAM, CEMUHA- I1K-19 YeT 1o JabopaTopHOi pa-
pamKax sTamna nmpoeKTa pam 6ote, TecT
[IpopaboTka TeKIIHOHHOTO 7
MaTepuana
OdopmieHre 0T4ETOB 110 20
nabopaTOpHBIM paboTam
Hroro 33
5 CocraBnenne oTdeTa [ToaroroBka k mpakTuue- 6 TIK-15, 3amura otuera, OT4ET IO
CKUM 3aHSATHSAM, CEMHUHA- IIK-19 I'TIO, Tect
pam
[TpopaboTka TeKIHOHHOTO 2
MaTepuaita
HUtoro 8
6 3amumTa oTueTa o [ToaroroBka k mpakTuue- 6 TIK-15, Onpoc Ha 3aHaTusx, Tect
BBIIIOJIHEHUHM dTara CKUM 3aHSITHSIM, CEMHHA- IIK-19
poeKTa pam
[TpopaboTka JIEKITMOHHOTO 3
MaTepuana
Htoro 9
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Hroro 3a cemectp 64
[ToaroroBka u caava sK3a- 36 DK3aMeH
MeHa
Hroro 100
10. KypcoBasi padota (mpoekr)
He npenycmotrpeno PVYII.

11. PeiiTuHroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYaI0IIUXCS

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MakcumanbHbBIN MaxkcumaTbHBIT
DeMeHTHl yueOHOM 0aJut 3a nepuos Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEATENbHOCTH mexay 2KT u Ha ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
3amura oT4eTa 30 30
Ormpoc Ha 3aHATUAX 5 5 10
Otuer no I'TIO 10 10
OtyeT no nabopaTopHOM 5 5 10
pabote
Tect 3 3 4 10
Wroro makcumym 3a nepu- 3 13 54 70
on
DK3aMeH 30
Hapacraromum ntorom 3 16 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUTOB B OIICHKH 32 KOHTPOJIbHBIE TOYKH
Banibl Ha 1aTy KOHTPOJIBHON TOUKH OneHka
> 90% ot MakcuManbHOU cyMMBbI OaioB Ha gaty KT 5
Ot 70% 10 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 10 69% ot MmakcuManbHOM cymMbl OanioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT 2

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[TepecueT cymmbl 6a/IOB B TPAJAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBICH B TaOiuLe

11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJUIOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OLICHKY

Htorosas cymma 0aos,

Onenka (I'OC) YYMTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEeH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
4 (xopo1110) (3a4TEHO) 85-89 B (ouenb xoporiiio)
75 - 84 C (xoporo)
70 - 74 D (ynoBneTBOpHUTENBHO)
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65 - 69
60 - 64 E (mocpencTBenHo)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO)

2 (HeyIOBJIETBOPUTENBHO) (HE

Hwuxe 60 6ayutos F (HeymoBiIeTBOPUTEILHO
3a4TEHO) (eyn p )

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTieyeHue TUCIUIIINHBI

12.1. OcHoBHas JuTEpaTypa
1. Tankun B.A. HudpoBas MmoOuibHas paguocBssb: YuebHoe nocobue ais By30B. — M.: ops-
yast quHusS — Tenexom, 2012. — 592 ¢. (manuuue B oubmotexke TYCYP - 40 5k3.)

12.2. lonoiHuTEAbHAS JIUTEpaTypa
1. HeanoB B.U., I'opauenko B.H., [Tonos I"H. u np. LHudpossie u anamorossie cucTeMsl nepesa-
yn: YueOHUK J1s By30B. — M.: ['opsiuas nunus — Tenexom, 2005. — 231 c. (manuuue B 6ubnanorexe TV -
CVYP - 101 3x3.)
2. AmnanoroBoe u nudpoBoe paanoBemanue: Y4yedHnoe mocodue / Menuxos C. B. - 2015. 233 c.
[OnextponHblii pecypc] - Pexum nocrtyma: https://edu.tusur.ru/publications/5457 (mara oOpaiueHus:
16.06.2018).

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O6s3aTe/IbHbIE Y4eOHO-METOANYECKHE MOCOOUSs

1. HccnenoBanue texnonoruun FDMA: YuebHo-MeToandeckoe mocodue mo gadopaTtopHoit pabo-
T JUIA CTYJICHTOB HampaBieHus: « 1HPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI cBsi3m» / Komorpu-
BoB B. A, Mocun C. A. - 2013. 22 c. [OnexkrpoHHsli pecypc] - Pexum pgoctymna:
https://edu.tusur.ru/publications/3518 (nara obpamenus: 16.06.2018).

2. HUccnenoanue texnonorun TDMA: YueGHO-MeToaMuecKoe mocodue 1o jaadoparopHol pa-
00Te I CTYIeHTOB HanpaBieHus « THPOKOMMYHHUKAITMOHHBIE TEXHOJIOTUN M CUCTEMBI CBSI3H» TI0 TUCIIH -
e «CeTn U cucTeMbl MOOMIIBbHOM cBsi3n» / KonorpusoB B. A., unn A. A., Omueii6en /1. H. - 2015.
19 c. [OnexTponnslit pecypce]| - Pexxum goctyna: https://edu.tusur.ru/publications/4887 (mara obpamenus:
16.06.2018).

3. HWccnenoBanue texuonorun CDMA: YueOHO-MeTOAMUYECKOE MOCOOHE 110 JabopaTopHOM pa-
00Te 111 CTYeHTOB HanpaBieHus: « THPOKOMMYHHKAIIMOHHBIE TEXHOJIOTUU M CUCTEMBI CBS3M» 110 IUCIH-
mwinHe «Cetn U cucteMbl MoOUIbHOM cBsi3n» / KomorpusoB B. A., [uni A. A., Omnueiiben /I. H. - 2015.
22 c. [DnexTponHsbIi pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/4888 (nara oOpaieHus:
16.06.2018).

4. MW ccnenosanue texnonorun MIMO, noctpoennoii no cxeme Anamoyru: Onucanue jgadopa-
TOPHOM paldOThI ISl CTYAEHTOB creluaibHOCTH «CrucTteMbl MOOMIBHON CBSI3W» Mo quctuminHe «Teope-
THYECKHE OCHOBBI cucTeM MoOmiIbHOM cBsi3n» / [lucapenko H. C., Konorpusos B. A. - 2014. 29 c. [Onek-
TpoHHBIA pecypc] - Pexwmm nmocryma: https://edu.tusur.ru/publications/4062 (mata oOparieHwus:
16.06.2018).

5. MHccnenoBanue mnomexoyctonunBoctd FSK-Monmyasiiu OT COOTHOIIEHMSI CUTHAJ/IIYM:
Y4eOHO-MeToauuecKoe mocodue mno J1abopartopHoil paboTe Uil CTyAeHTOB HamnpasieHus «MHpokommy-
HUKAIIMOHHBIE TEXHOJIOTUM M CUCTEMBI CBSI3M» MO AMCHUIUINHE «CeTH M CHCTEeMBl MOOWMIBHON CBSI3NY /
Muxaitnenko C. A., KomorpuoB B. A. - 2016. 30 c. [DnexrponHsiii pecypc] - Pexum npoctyma:
https://edu.tusur.ru/publications/6139 (nara obpamenus: 16.06.2018).

6. HccnenoBaHue noMexoyCTOWYMBOCTH MHOTOKAHAIbHBIX CUCTEM Ha ocHOBe PSK-monymsanuu
MIPU HEOPTOTOHATBLHOM Pa3HECCHUH: Y YeOHO-METOAUYECKOE MOCOOue 1Mo JTabopaTOpHOM paboTe s CTy-
JIeHTOB HampaieHus «MH)OKOMMYHUKAIIMOHHbBIE TEXHOJIOTUH U CUCTEMBI CBA3W» 10 AuciuIinHe «Cetu
U cucTeMbl MOOWIbHOU cBs3u» / KomorpuBoB B. A., Uammeirnaa A. A. - 2016. 38 c. [DneKTpoHHBIHA pe-
cypc] - Pexxum noctyna: https://edu.tusur.ru/publications/6141 (nara o6pamenus: 16.06.2018).

7. HWccnenoBanue moaema BOC-monymsuu: Onucanue j1abopaTopHO pabOThI AJis CTYIEHTOB
crnenuanbHOCTH «CHcTeMbl MOOMJIBHON CBSI3U» MO JUCHMILIMHE «TeopeThueckue OCHOBBI CUCTEM MO-
omnbHOM cBsi3u» / KonmorpuoB B. A., CymekenoBa A. K. - 2015. 26 c¢. [OnexTpoHHbI# pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/4973 (nara obpamenus: 16.06.2018).

8. MHccrnenoBanue 3aBUCUMOCTH MOMEXOYCTOMYMBOCTH Pa3HOCKOPOCTHBIX KaHAJOB C Pa3HbIMU
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TUIIAMHA MOAYJISILIMM OT CKOPOCTH Iepeaul JaHHBIX: Y4eOHO-MeToin4ecKoe nocodue mo nadbopaTopHoit
paboTe ISl CTYIEHTOB paiuoTeXHUUecKuX crnenuanbHocte / Omueitoen /. H., Komorpusor B. A. - 2015.
38 c. [DnexTponHHbIN pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/4972 (nara oOpamieHwus:
16.06.2018).

9. Teopus dMEKTPUIECKOM CBSI3H: YUEOHO - METOJMUYECKOE MTOCOOUe IS MPOBEACHUS NIPAKTHYe-
CKHX 3aHSATHUH U CaMOCTOATEIbHOM padoThl cTyneHToB / AkyauHN4YeB 0. I1. - 2012. 202 c. [DneKTpOoHHBIHI
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1758 (mara oopamenus: 16.06.2018).

10. CamocrositenbHast paboTa CTyJICHTa IPU U3YYSHHH JUCIUIUINH MaTeMaTHIeCKO-€CTECTBEHHO-
HAYYHOTO, 00IIenpodeCcCHOHAIBHOTO (IPOPECCUOHATBFHOTO0), CIICIUATBLHOTO IIUKIOB: Y4eOHO-METoqIYe-
cKoe mmocobue o camocTosaTensHO# padote / Konorpusor B. A., Menuxos C. B. - 2012. 9 ¢. [DnekTpoH-
HBII pecypc] - Pexum nocrtyna: https://edu.tusur.ru/publications/1845 (gara oopamenus: 16.06.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENLHON M ayAUTOPHOW pabOThl 00ydaroIuXxcs
W3 YHUCla JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAJIHMJIOB MIPEIOCTABIAIOTCS B (hopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAIIHIH.

JJist I ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIMI ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJist i1 ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpodeccuonasibHble 6a3bl JAHHBIX U HHPOPMANIMOHHBbIE CIPABOYHbIE 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 JUCHUILJIMHBI U TpedyeMoe MPorpaMMHoOe
obecneyenue

13.1. O6mue TpedGoOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY H NIPOIPAMMHOMY 00eCIie4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHue 15 JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MPOMEKYTOYHOW aTTECTAI[UU HCIIONIBL3YEeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYNBAOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUTLINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHA Tl

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

yueOHas ayTuTOpHsl 7Sl IPOBEACHHUSI 3aHATHI MPAaKTUYECKOrO TUTIA, YdeOHass ayauTOpus IS TIPO -
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;
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- I'enepatop 1'5-63 (Ne24029);

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

- PaGoune crannuu Ha 6a3e mpoueccopa Pentium-4 (12 mir.);
- JIugenaei nctounuk nutaaus HY3003;

- JInnewnbii nctounnk nutanus HY3003;

- [TasmpHas cranmus Quick 936 ESD;

- Hudporsoii ananuzatop cnekrpa GSP-810;

- lludposoii rereparop curnanos ['CC-80;

- Hudporoii ocummnorpad EZ Digital DS 1150;

- Pabouee mecto perymuponiiuka C4-1200P;

- Pabouee mecto perynuposuka C4-1200P;

- Usmeputens MKKIIO «O630p-304/1»;

- MHOrOoyHKIIMOHATBHBIN N3MEPUTEIbHO-BBIUNCINTENBHBIA KoMIeke National Instruments;
- Ananuzarop cnektpa N9OOOF-CFGO005;

- Otmagounsiii Moxynb Instant SDR Kit;

- Ocmmorpad MSOX3054A;

- [Ipuntep nazepuseiit HP LaserJet P2035;

- Pabouwne cranmuu Ha 6a3e 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 s J1adopaToOpHbIX padoT

JlaGoparopusi rpynmoBOro NpoekTHoro ooyuenus / Jlaboparopust paanod3aeKTPOHHBIX CPEICTB 3a-
HIATHI TEIIEKOMMYHUKAIIHOHHBIX CUCTEM

yueOHasl ayUTOpusl AJIsl IPOBEICHHs 3aHATUI PAKTUYECKOro 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 mir.);

- JInnennsiit ucrounuk nuranusg HY3003;

- JInnennbii uctounnk nutanus HY3003;

- [Tasmpnas cranmus Quick 936 ESD;

- Hudposoii ananuzatop cnekrpa GSP-810;
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- Hudposoii renepatop curnanos I'CC-80;

- ludposoii ocrmmtorpad EZ Digital DS 1150;

- Pabouee mecto perynuposuka C4-1200P;

- Pabouee mecto perymuposiiuka C4-1200P;

- Usmepurens UKKIIO «O630p-304/1»;

- MHOTrO( YHKIIMOHATIEHBIN N3MEPUTETHHO-BBIYUCTUTENbHBINA KoMIUieke National Instruments;
- Anaimmusatop cniektpa N9OOOF-CFGO0S;

- Otnagounsnii Moxynb Instant SDR Kit;

- Ocummnorpad MSOX3054A;

- [TpunTep nazepuniiit HP LaserJet P2035;

- Paboune crannuu Ha 6a3e mpoueccopa Pentium - i5 (12 mrT.);
- KommiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

- 7-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

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM pabOThl HCIONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PaCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast Mme0Oerb;

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

- KOMIBIOTEPHI MOJKIIOUYEHbI K ceTu «VHTepHeT» U 00ecrneynBaloT 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
OcBO€HUE NUCLUUIUIMHBI JIMIIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSl U WHBAIWJAMU
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OCYILECTBIIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIET0 U CHEeIMaIbHOI0 Ha3HAUYCHHUS.

ITpu 3aHATHAX ¢ 00YYaIOUIMMHUCS ¢ HAPYIIEHUSAMH CJYXa [IPEeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U PYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM MH(POPMAIUK B TOCTYIMHBIX (hOpMax, MOOUIILHON CUCTEMBI MPEIOIaBaHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHHEeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOM, ayTMOTEXHUKOH, BHJIEO-
TEXHUKOU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMNHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) Py MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO MPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIolib-
3yI0TCA albTEpHATUBHBIEC YCTPOMCTBA BBOJIA MH(OPMALIUK U IpYTHe TEXHUUECKUE CPENICTBA ITpUeMa/nepe-
naun yuyeOHOM MHpOpPMaI B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTenieHr c(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBble 3agaHus
1. 3amumtHbIi nHTEpBaN B TexHonorun OFDM npenna3HaueH i 60pbObI:
1 C ObICTpBIMU 3aMHUPAHUSIMU;
2 C MexxcuMBOJIbHOM nHTepdepeniueit (MSI);
3 C MeaJIeHHBIMU 3aMHUPAaHUSIMU;
4 C penuHrom kaHaia pacrpoCTpaHeHHs pauOoCUTHANA.

2. D¢ exTUBHBIM CIOCOOOM CHMKEHHUSI KPaTHOCTH OIMIMOOK Mepeiayun sBIseTCS:
1 AnantuBHasi puIbTpaLus;

2 CxkpeMOIMpOBaHUE TAaHHBIX;

3 MacmtabupoBaHue TaHHBIX;

4 KackagHoe konupoBaHue U nepeMexenune nanHbix (Interliving).

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

1 [IpocToTe TeXHUYECKOW pealln3allii PETUCTPOB CABUTA C OOPATHBIMU CBSI3SIMU;

2 BO3MOXHOCTH UCIIOIH30BAHUS MTOJIMHOMHUAIIBHON anreOpsl;

3 BO3MOXXHOCTH OpraHu3alyy Kak CHCTEMaTUYeCKOro, TaKk M1 HECUCTEMaTHUECKOr0 KOIMPOBaHUS;
4 bio4HO NpUPOE NUKINIYECKUX KOJOB.

4. KananpHO€ KOIMPOBAaHUE UCIIONb3YETCS JJIA:

1 OGHapy>xeHus ¥ UCTIpaBJICHUs OINOOK MepeaayH;

2 CoxkpareHus o0beMa nepeiaBaeMbIX JaHHBIX;

3 B ocHOBHOM /151 IPEOTBPAIlIEHNS] 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 IIpHUEMa,
MOBBICUTH CKOPOCTh NEpeiauyn JaHHbBIX, CHU3UTh TpeOyeMOoe OTHOILIEHUE CUTHAN/IIIYM, 60POThCS ©
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MHOTOTY4YEBOCTHIO M (JETMHTOM KaHAJIOB:
1 OFDM;
2 MHoroaHnTeHHas TexHoJIorus nepenaun qaHueix (MIMO);
3 CrepxmupokornosiocHas cBsizb (UWB);
4 CDMA.

7. OTIUYUTEHPHON 0COOCHHOCTBIO TEXHOJIOTUHU KOIOBOTO pasnencHus kaHaaoB (CDMA) sBiser-
csl:

1 BBenenue 3aluTHOTO HHTEPBANIA;

2 [TpuMeHeHne MOMEX0yCTOMYUBBIX KOJOB;

3 IIpuMeHeHne BbICOKOYPOBHEBOM MOIYIISIIINY;

4 KoppensmnuoHnHast 00paboTka CurHaa.

8. Haznauenue onepanuu CKpeMOJIUPOBAHMSI TIOTOKA JaHHBIX:

1 [l cHUKEHUS MOJIOCHI TPOITYCKaHUsI CHCTEMBI CBSI3H;

2 JInst moBBIIICHUS SHEPTeTHUECKON A (HEKTUBHOCTH CUCTEMBI TIEPEIayuH;

3 Jlns ynydiueHusl CTaTUCTUYECKUX CBOWCTB NOTOKA (BbIpaBHUBAHUE BEPOATHOCTEN mosBIeHUS 0
u 1) u obecrieueHUs] yCTOWYMBOCTH CUCTEMbI CHHXPOHU3AIIHH;

4 ]J1ns yBeIMUYEHUs1 CKOPOCTH NEPEJAuu JAHHBIX.

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

2 Anroputm Butepbu;

3 Omnepanus cKpeMOIUPOBaHUS TIOTOKA TAHHBIX;

4 MHOTOaHTEHHAsI TEXHOJIOTHSI.

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

1 YpoBHEM HCIIONIB3YEMON MOIYIISALINY;

2 CHI>KEHUEM pealIbHOM CKOPOCTH MepeIay JaHHBIX;

3 CHmXeHueM SHEepIruu NepeiaBacMbIX CUMBOJIOB (OUTOB);

4 MeXCUMBOJILHOM MHTEp(EPEHITUCH.

11. Hanbonee momexoycToiunBbiidi BuI U(PpoBO# (Ha30BOM MaHUTTYIISIIAN:
1 Pi/4 PSK;

2 BPSK;

3 QPSK;

416 QAM.

12. 3ddextuBHBIM criocobom OOprOBI ¢ MeKCHMBOJILHOM uMHTEepdepennuern (MSI) B y3komo-
JIOCHBIX CUCTEMaXx Iepeayull SIBISeTCA:

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;
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2 [IpumeHeHHE TOMEXOYCTOWYMBBIX KOOB;
3 IlpumeHeHre BBICOKOYPOBHEBOW MOTYJISILINM;
4 KoppensimronHasi o00paboTKa CUTHAA.

15. ®equnr kaHana pacpOCTPAHEHUS PalOCUTHAJIA IPOSIBIIIETCS B BUJE!

1 MenieHHbIX TPOBAJIOB YPOBHS CHUTHAJIa BCIEACTBHE MHOTOIYYEBOTO PacIpOCTpaHEHHs] U MH-
TephepeHuny;

2 Uckaxenus: GopMbl TPUHUMAEMBIX CUTHAJIOB;

3 M3MeHeHus1 OTHOLICHUSI MAKCHUMAJIBHOTO YPOBHSA K CpeHEeMY (ITUK-(paKTopa);

4 TlosiBJIEHHS! BBICOKOTO YPOBHS HEJTMHEUHBIX UCKAKEHUM.

16. HauBBICIITyIO CKOPOCTH TIEpEIaun U3 TIEPEUUCICHHBIX MOIYJISIINNA 00€CTICUNBACT:
1 BPSK;

2 BFSK;

3 8 PSK;

416 PSK.

17. TectupoBaHue M BbIpaBHUBaHME KaHAJIA Mepenayn JaHHbIX B TexHonorun OFDM 3akmimtouaet-
s B:

1 Mcnonbk30BaHUM KacKaaHOTO KOAUPOBAHUS U TiepeMekeHus JaHHbIx (Interliving);

2 Vcnonp30BaHUM aJIaITUBHON MOJYJISILIUY;

3 Mcnonp30BaHNY MUAJIOT-CUTHAJIOB, alIIPOKCUMAIMU U BBIPABHUBAHUY MTPUHATHIX CUTHAJIOB;

4 Vicionp30BaHUU AANTUBHON (UIIBTPALINU.

18. Texnomorust kogoBoro pazzaenenus kanainoB (CDMA) siBnsieTcs:

1 OHUM 13 CIOCOOOB TOBBIMICHUS CTIEKTPATbHON 3 (DEKTUBHOCTH;

2 OaHUM U3 CTIOCOOOB MOMEXOYCTOWYMBOTO KOJUPOBAHUS;

3 OnmHuM U3 c1oco00B OOPHOBI ¢ KPATHBIMH OITMOKAMU,

4 OgauM U3 cnoco0oB GOPHOBI ¢ MHOTOTYYEBOCTBIO PACIIPOCTPAHEHHSI paliOCUTHATIA.

19. OcnoBHbIM HepocTaTkoM TexHosoru OFDM siBnsiercs:

1 Hanmnuume nuk-gakTopa UCIIOIb3yeMbIX CUTHAJIOB;

2 Vcnonp30BaHKE 3alIUTHBIX NHTEPBAJIOB;

3 Ncrnonb30BaHKME MHUIOT-CUTHAIIOB;

4 TIpumenenue anropurMa OsicTporo npeodpazosanus Oypee (FFT).

20. TexHoMOrMs MEpeiauu JaHHBIX 0€3 HCIIOIB30BAHUS HECYILETO KoNeOaHus:
1 CDMA;

2 UWB;

3 TDMA;

4 FDMA.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. CoBpemeHHbIE CHCTEMbI (PYHKIIMOHAIIBHOTO MOAEIUPOBAHUS aHAJIOTOBBIX U LIU(POBBIX KaHAJIOB
CBA3U

2. JlerepMUHUpPOBaHHbBIE U Cily4aiiHble curHaibl. CBs3b (POpPMBI CUTHANIA CO CHEKTPaIbHOM IJIOT-
HOCTBIO MOIIHOCTHU WJIHM DHEPIUHU.

3. Biustaust opMBI U ITTMTEILHOCTEH CUTHAJIA HA ITUPHUHY CIIEKTpa.

4. ITonsaTue rayccoBa Genoro myma. HopManbHbIi 3aKOH pacnpeeseHHs FaycCOBBIX LIYMOB.

5. IlpeacraBienye CUTHAJIOB U IIIyMa B BEKTOPHOM IIPOCTPAHCTBE.

6. MexcuMBOJIbHAS UHTEPPEPEHIIHS U METOJIbI OOPHOBI C HEH.

7. IlpuHIMIT KAHAJIBHOTO KOAMPOBAaHMS. JJOCTOMHCTBA U HETOCTATKH.

8. JIuneiinsle anredpanyeckue 6J1I0YHbIE KOIBI. JJOCTOMHCTBA U HEIOCTATKU.

9. JInnelHbpIe IUKINYECKUE OI0UHbBIE KOIBI. [JOCTOMHCTBA U HETOCTATKH.

10. CeeprouHoe kKonupoBaHue. JJoCTOMHCTBA U HEJOCTATKH.
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11. IpuHimn u306ITOYHOTO TOMEXOYCTOHYHUBOTO KOJUPOBaHUs. JlI0CTONHCTBA U HEJJOCTATKH.

12. Komer ¢ koHTpOsieM yeTHOCcTH. Kom ¢ omHUM KOHTpOIbHBIM OUTOM. [IpsSAMOYyrombHBIN KO/,

13. Komnpomuccsl pu KOTUPOBAHUU ¢ Koppekiuei ommnook. [Tonarue 3¢ ¢eKTHBHOCTH KOIUPO-
BaHUSL.

14. Kommpomuce MeXIy BEpPOSITHOCTBIO OIIMOOYHOTO IPUEMa U TTOJIOCON TPOITYCKaHMUS.

15. Kommpomuce Mex1y MOITHOCTBIO CUTHAJIA U MOJ0COM MPOMYCKaHUS.

16. Komnpomuice Mexay CKOPOCTBIO NEpeiadr JaHHbBIX U MTOJOCON MPOMYCKaHMS.

17. Kommpomucc Mexay IpOIyCKHON CITOCOOHOCTHIO M TIOJIOCOM MPOTYCKaHUSI.

18. MozenbpHOE HccIeJ0BaHUEe KOMITIPOMHCCOB MPH U30BITOYHOM KOTUPOBAHUU.

19. I'eoMeTpuveckass UHTEpIIpETAIUsl OOHAPYKEHUS U UCTIPABIICHUS OIIHOOK.

20. CoiicTBa CBEpPTOYHBIX KOAOB. DPPEKTUBHOCTH CBEPTOYHOTO KOJUPOBAHUSI.

14.1.3. Tems1 npoexkTos I'TTIO

HccnenoBanue, MOIENUPOBAaHUE U IIPOEKTUPOBAHUE CPEICTB MOOMIIBHOM paiioCBsI3H.

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

HNH(poKOMMYHHUKAIIMOHHBIE CUCTEMbI UHTEIIEKTYAIbHbBIX 3/1aHUH.

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

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

Pa3paboTka nepcrneKTUBHBIX METOJIOB TOCTPOCHHUS CITyTHUKOBBIX CUCTEM CBSI3U.

Pa3paboTka 3(peKTUBHBIX METOJIOB BEUBIIET-PpaKTaIbHBIX IPE0Opa30BaHUIl B MHOTOIIO3UIMOH -
HBIX CIIyTHUKOBBIX CUCTEMAX.

[TporpaMMHBII KOMILIEKC AJIs1 U3y4EHUs IEPCIIEKTUBHBIX METOJI0B KOIUPOBAHUS U MOAYJISLIUY.

Amnanorossie CBY-ycTpolicTsa.

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

1. ITocne komupoBaHUS JTUHEHHBIM OJIOYHBIM KOJOM CHUTHAJI C BbIXOJA CTAI[MOHAPHOIO UCTOYHHKA
nepeaaeTcs N0 CTallMOHAPHOMY JIBOMYHOMY CUMMETPHUYHOMY KaHaly 0e3 mamsTu. BeposTHOCTh omuOKku
B kaHasie paBHa 0,04. HaiiTu MUHMMalIbHOE OTHOILIEHHE YUCIIAa MPOBEPOUYHBIX CUMBOJIOB K YHCITy HHGOP-
MAI[MOHHBIX, HEOOXOIMMOE JJIsl TOTO, YTOOBI BEPOSTHOCTh OIIMOKH MIPO JEKOAMPOBaHMs Oblia peHeope-
KUMO Maa.

2. OmpenenuTh KOAOBOE PACCTOSIHME IS KOJA, €CJIM KOMOMHALMK B KOMOBOM TabiHIe — 3TO
CABUHYTBHIE BO BpEMEHH He Oojiee 4yeM Ha Mepuoj OTpe3ku OeckoHeuHoi M-mocienoBaTenbHOCTH, (Hop-
MHUPYEMOI T'€HEpaToOpOM, COJIEPKAILMM 3-pa3psaHbIi ABOUYHBINA PETUCTP CABUTA.

3. [locTpouts psig pactpenesieHus Ui PacCTOSHUS MKy JBYMsI KOMOMHAIIMSIMU KOj1a XOMMHHTa
(7,4), ecnu omHa u3 HUX (onopHas) — 310 komOuHarws 0000000, a npyras B3sita Hayraf. [IpoBeputs, u3-
MEHUTCS JIM OH, €CJIM B KQYeCTBE OMOPHOM B3STh APYI'yI0 KOMOUHAIHIO.

4. [IpoBoauTCSsl KACKaJHOE KOIMPOBAHHUE, IIPU ITOM MEPBBIN 3TAIl — 3TO KOJUPOBAHHE KOJOM X3IM-
muHra (7,4), a Ha BTOPOM dTane MOJTYYeHHbIE CEMb CUMBOJIOB KOJUPYIOTCSI KOJOM C IPOBEPKOW Ha 4eT-
HOCTb. YKa3aTb KaKOW-TO JPYIOM U3 U3BECTHBIX KOIOB, SKBUBAJICHTHBIN IIOJIy4EHHOMY KOAY, TO €CTh IS
KOTOPOT'O OCHOBHBIE MAPAMETPbl UMEIOT TE K€ 3HAUYCHUS.

5. JIns mepenauu B JBOWYHOM CUMMETPUYHOM KaHaje ¢ BEPOATHOCTHIO omuoOku 5-10-3 nmpumens-
ercs koa XammuHra (31,26). Onpeaenuts OUTOBYIO BEPOSATHOCTH OMIMOKHK Ha BBIXOJE, €CIIU: a) UCIIOJb3Y-
eTCsl uJealbHBIN KaHall mepecnpoca; 0) KaHall Iepecnpoca OTCYTCTBYET.

6. [TocTpouTs crucTeMy OpPTOTOHAJIBHBIX JBOMYHBIX CUTHAJIOB A h = 8. J[1s TOM e JUIMHBI KOM -
OMHAIMIf 3aIcaTh CUCTEMY OMOPTOTOHAJBHBIX CUTHAJIOB. B 000MX ciTydasix HalTH KOJJOBOE PacCTOSHUE.

7. Ilepenaya ocymiecTBiseTCa B ABOMYHOM CUMMETPHUYHOM KaHaje ¢ HE3aBUCUMBIMH OIIMOKaMH,
ourtoBas BeposaTHOCTh ommOku p = 10-5 . TakoB e kaHai nepecnpoca, Ho po = 10-7 . Haiitu BeposT-
HOCTb MIPABHJIBHOTO JIEKOAUPOBAHUS KOJJOBOM KOMOWHAIIMU, €CIM B IPSIMOM KaHajie MPUMEHEH MpOoCcTeH -
IIMH KO ¢ MpoBEpKOM Ha yeTHOCTH (n = 100).

14.1.5. Tembl 1a00paTOpHBIX padoT
Hccnenosanue texuonornu FDMA
Hccnenosanue Texnosiornu TDMA
Hccnenosanune rexuonoruu CDMA
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Uccnenosanue texnosnornu MIMO, noctpoeHHO# 110 cxeMe AnamMoyTu

UccnenoBanne momexoycroiunBoctr FSK-Momynsaiiuyu oT COOTHOIIEHUST CUTHAI/IITYM

HccnenoBanne moMexoycTOMUMBOCTH MHOTOKaHAJIBHBIX CUCTEM Ha ocHOBe PSK-mopymsiiuum npu
HEOPTOTOHAJIbHOM Pa3HECEHUU

Hccnenoanue monema BOC-monymsiiuu

HccenenoBanne 3aBUCUMOCTH IOMEXOYCTOMYHUBOCTH Pa3HOCKOPOCTHBIX KaHAJIOB C Pa3HbIMU THIIA-
MU MOAYJISILIMM OT CKOPOCTH MepeIaun JaHHBIX

14.1.6. MeTonn4eckue peKoOMeH alNU

OO6s13aTenbHbIe ayauTOpHBIE 3aHATUS 10 AucuuiiuHaM ['TIO npoBoasTCs KaXKAbli YeTBEPT B €111 -
ueiii genb ['TI0. Ha xadenpax cocraBisercs U yTBepxkaaeTcs rpaduk padoThl MPOEKTHBIX TPYIII, C YKa-
3aHHEM BPEMEHH U MECTa IPOBEACHUS 3aHSITHHA.

PykoBoauTe s MPOEKTA CTABUT KAXKIOMY YYACTHUKY WHAMBHUAYAIBHBIC 32/1a9d B COOTBETCTBHUH C
HaIpaBJICHUEM (CIICIMAITIBPHOCTHIO) 00yUeHHUs U TpoduiieM (Crenranan3anueii) CTyIeHTa.

Kax et atan I'TIO 3axkaHunBaeTcs 3aI{UTON OTUETA C BLICTABIIEHUEM OILIEHKHU 3a dTarl. MIToroBble
OTYETHI U OT3BIBBI PYKOBOJIUTENSI MPUKPEIUISIOTCS K CTPAHULIE IPOEKTA B TEUCHUE HEJIENU MTOCIIE 3aIUTHI.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIaM /1JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlomoNHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONIOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
oOyJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTbl, MICEMEHHBIE CAMOCTOSTENLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHAIMHU
ciyxa

[IpenMy11eCTBEHHO MMChMEHHAs
IIPOBEpPKa

C mapymenusasmu | CobeceoBaHme 10 BOIpocaMm K 3a4ueTy, | [IpenmyinecTBeHHO yCTHas MTPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHIUBUYaJIbHO)
C HapymieHusiMu Pemnienne AMCTaHIIMOHHBIX TECTOB,
OIIOpPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IperMMyIiecTBEeHHO AUCTAaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K METO/IaMH
anmnapara 3a4eTy
C orpannuenusmMu 1o | TecTbl, TMCbMEHHBIE CAMOCTOATEIbHbIE [IpenmymiecTBEHHO IpOBEpPKa
00IIEeMeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
MOKa3aHUsAM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | OOYUaIOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. Mertoauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTEHTOM 3aJIaHus BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYpPIOTIEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbSl U MHBAJIUAAM YBEIUYMBAETCA BpEeMs Ha
MOJITOTOBKY OTBETOB HAa KOHTPOJIbHBIE BOMPOCHL. [t Takux oOyuaronmxcsi mpeaycMaTpuBaeTcs TOCTYI -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, 8 IMEHHO:

- MUCBMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;
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— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IpenocTaBieHne nHpopManuu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 3A0POBBS M BOCIPUATHS HH(POPMALIUU:

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIEYaTHOM (hOpMe YBEINYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpy HEOOXOMUMOCTH /TS JIUIL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHUBAHUSI PE3yIbTaTOB 00yIECHHUST MOXKET IIPOBOIUTHCS B HECKOIBKO ITAIIOB.
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