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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

FATYCYP [ e
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

|Osy RS HT NOANTMCAR SARETEOHHEDE N0k
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
Cern 1 cucrembl HUGPOBOI PAIMOCBA3H U PAIHOAOCTYIIA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

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

HanpasnenHocts (mpoduis) / cnenupanuzanus: CucreMbl paAnoCBs3U U PaMOA0CTyIA

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: TOP, Kadeapa TejjekoMMyHUKALMI M OCHOB PAAUOTEXHUKH

Kypc: 4

Cemectp: 7, 8

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 7 cemecTp 8 cemecTp Bcero Enunuiet
1 | Jlekuun 32 0 32 4acoB
2 |I[IpakTrueckue 3aHATHS 24 14 38 4acoB
3 | JlaGopaTopHbie pabOTHI 24 0 24 4acoB
4 | KoHTpoJIb CAaMOCTOSITEIbHON PabOTHI 0 10 10 4acoB
(KypcoBo#i IpoeKT / KypcoBasi paboTa)
5 | Bcero aynuToOpHBIX 3aHATHI 80 24 104 4acoB
6 | CamocTtosTenpHas pabora 100 48 148 4acoB
7 | Bcero (6e3 3x3ameHa) 180 72 252 4acoB
8 |IloaroroBka M caada dK3aMeEHaA 36 0 36 JacoB
9 | OOmas TpyI0eMKOCTh 216 72 288 4acoB
6.0 2.0 8.0 3.E.

DK3aMeH: 7 ceMecTp
3auer: 8 cemecTp
KypcoBoii mpoekT / KypcoBasi paboTa: 8 cemectp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nporokot Ne 15 or « 28 » 6 2018 1
JINCT COI'TTACOBAHU A

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, paccmorpena u omoOpeHa Ha 3acemanuu kademper TOP «  »

20 roma, mpotokois Ne

Pa3zpaboTunku:
accucteHt kag. TOP 5. B. KprokoB
noreHT kag. TOP A. 5. lemumoB

3aBeayromumii odecreunBaronieii kad.
TOP A. A. l'enbuiep

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan PT® K. 1O. IlomoRa
3aBenyromnuii BeITycKaroIen kag.

TOP A. A. Tenbuep
OKCIEPTHI:

JlonieHT Kadenpsbl TeIeKOMMYHHKA-
Ui 1 ocHOB paguotrexHuku (TOP) C. U. boromornos

3aBenyrouuii kageapoi TeIeKoMMYy-
HUKalUil 1 OCHOB PaJUOTEXHUKH
(TOP) A. A. Tenbuiep
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
N3ydyeHue NpuHIIMIIOB TTOCTPOCHUS COBPEMEHHBIX CHCTEM LU(PPOBOI PaIruOCBs3H, 03HAKOMIICHHE
C UX TEXHUYECKUMH XapaKTEPUCTUKAMHU U MEPCIEKTUBAMU Pa3BUTHS;
[TpunoOpeTeHne HeOOXOAMMBIX TEOPETUUECKUX M MIPAKTUIECKUX HABBIKOB IMTOCTPOCHUS OECIIPOBO/I-
HBIX CETEH U CHUCTEM.

1.2. 3agaun IMCHMIIINHBI
— Tlomyuenne HEOOXOAMMBIX PHAHUHN O TEOPETUYECKHMM OCHOBaM M (PU3MYECKHM IMPHHIUIIAM
NOCTPOEHUS PYHKIIMOHUPOBAHUS LIU(PPOBOM paAHOCBA3U U PaloJOCTyIIA.
— Ilomyuenue He0OXOOUMBIX 3HAHUU 1O CETEBOM M CTPYKTYpHOM OpraHM3allMM MHOTOKaHajb-
HOM paJlOCBs3U U PAIUOAOCTYIIA;
— IlonmyueHnne HEOOXOJUMBIXSl HABBIKOB pabOThI C TEXHHMUYECKOM JOKyMEHTAallMel W CTaHJapra-
MH. COBPEMEHHBIX CUCTEM PAJHOCBI3H U PAAMOAOCTYIIA.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Hucuumuinna «Cetu U cuctemsl 1M(poBoi paauocssasu u paauonoctyna» (b1.B.O/1.13) otHocuTt-
cs k 650Ky 1 (BapuaTuBHas 4acTh).

[TpeamecTByOIKUMU AUCHUILIMHAMY, (OPMUPYIOIIMMHU HavajbHbIC 3HaHUS, sBisitoTcsS: CeTn u
cucteMbl ITUGPOBOM PATUOCBI3H U paguonocTyma, O0mas Teopus cBsizu, OCHOBBI TOCTPOSHUS HUHPOKOM -
MYHMKAIIMOHHBIX CUCTEM U CETEM.

[Tocnenyromumu qucuumiinHamMu ABJstoTces: CeTu U cucTeMbl HU(POBOM paiioCBA3H U PauoI0-
CTyma.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTAHBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-12 rotoBHOCTBHIO K KOHTPOJIIO COOTBETCTBUS pa3padbaThiBa€MbIX MPOEKTOB M TEXHUUECKOMN
JOKYMEHTAI[MHU CTaHJapTaM, TEXHUYECKUM YCIOBUSM U APYTUM HOPMATHUBHBIM JIOKYMEHTaM;

— JIK-14 ymeHueMm OCYyLIECTBIATh IEPBUYHBIM KOHTPOJb COOTBETCTBUS pa3padaThIBaeMbIX
MIPOEKTOB U TEXHUYECKOM JTOKYMEHTAllMU HAIMOHAJIBHBIM U MEXIYHAPOJIHBIM CTaHAapTaM U TEXHHUYE-
CKHM peTJIaMEHTaM;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLIUICs TOJKEH:

— 3HaTh [IpUHIUIBI MOCTPOEHHUS COBPEMEHHBIX cucTeMa IHppoBoil panuocsssu. CoBpeMeH-
HbIC U MEPCIEKTHBHBIC HANPABICHUS Pa3BUTHs TEICKOMMYHHKAIIMOHHBIX ceTel u cucteM. TpeOoBaHMS
CTaHJapTU3AL1H, METPOJIOIMUECKOr0 00eCeueH s IPH pa3padOoTKe U HKCIITyaTalluu YCTPOMCTB U CUCTEM
AIIEKTPOCBS3U

— yMerb GopMynupoBaTh OCHOBHBIE TEXHUYECKUE TPEOOBAHMS K TEJIEKOMMYHUKAI[IOHHBIM Ce-
TAM 1 cucteMaM. OLeHHBaTh OCHOBHBIE MPOOJIEMBI, CBSI3aHHbIE C AKCIUTyaTallMeil 1 BHEAPEHUEM HOBOM
TEJIEKOMMYHUKAIIMOHHON TeXHUKU. [IpoBOINTH MaTeMaTH4YeCcKUi aHaIu3 GU3NUYECKUX MPOLECCOB B aHa-
JIOTOBBIX M IU(POBBIX YCTPOICTBaX (OPMHUPOBaHUs, MpeoOpazoBaHus U 0OpaboTku curHanoB. OueHu-
BaThb peaJibHble U INpe/eIbHbIE BO3MOKHOCTH MPOIYCKHOM CIIOCOOHOCTH M NOMEXOYCTOMYHMBOCTH TEJe-
KOMMYHHUKAI[MOHHBIX CUCTEM.

— BJaaeTh HaBblkaMK 3KCIIEPUMEHTAIBHOIO UCCIIEA0BaHUs pabOThl yCTPOHCTB LIU(PPOBOM CBS-
34 B paMKax (pU3MYECKOro U MaTeMaTHYECKOro MoAeIupoBaHusi. HaBblkaMi KOMIIbIOTEPHOTO MPOEKTUPO-
BaHM U pacyeTa aHaJIOTOBBIX, HUPPOBBIX U MUKPOIPOIIECCOPHBIX TEIEKOMMYHUKALMOHHBIX YCTPOMCTB.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTAaBIsACT 8.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos CemecTpsl
7 cemecTtp 8 cemectp
AynuaTopHbIe 3aHATHS (BCETO) 104 80 24
Jlexuun 32 32 0

CornacosaHa Ha noprane Ne 40117 3



[IpakTuyeckue 3aHATUS 38 24 14
JlaboparopHbie pabOTHI 24 24 0
KoHTposb camocTosTebHON paboThl (KypcoBOi 10 0 10
MPOEKT / KypcoBas paboTa)

CamocTtosTenbHas paboTa (Bcero) 148 100 48
BrimonHeHne KypcoBOTo MpoeKTa / KypCcoBOi 48 0 48
paboThI

OdopmiteHre 0TYETOB 10 JIA0OPATOPHBIM 48 48 0
pabotam

IIpopaboTKa JTEeKIMOHHOTO MaTepuana 40 40

Hammcanwne pedeparon 12 12

Bcero (0e3 sx3amena) 252 180 72
IToaroroBka u caada dK3aMeHa 36 36 0
OO6mmast Tpy1I0€MKOCTb, 4 288 216 72
3aueTHble EquHuib 8.0 6.0 2.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUABLI 3aHATHHA

Paznensl IUCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmie S.1.

Tabmua 5.1 — Pasgens! IUCHUILIMHEL U BUABI 3aHSITHI

= o = 2 § 2 =
N - oy - S o = 5
2 = © ar ) S = 0 I
H ° s & S, oo 2 0
a3BaHUS Pa3ACIIOB JUCITUTUTHHBI i > o 52 o o © 2 &
= = = = = 3 0 z E
=7 S 4 < O 9 2 =
= = o M & S £
7 cemecTp
1 Metonbl ¢ POBOK MOAYIISAIIUA B 4 6 6 0 12 28 |TIK-12, IIK-
MHOTOKAHAJIbHBIX IIU(PPOBBIX CUCTE- 14
Max CBSI3H.
2 IlceBnocny4aiiHble TOCIEA0BATENb- 4 6 6 0 24 40 |IIK-12, IIK-
HOCTH B MHOTOKaHaJIbHBIX CUCTEMAaX 14
cBsi3u CHUrHabI C paclIMpeHUEM
CIIEKTpa.
3 MeTo/ibl OpraHu3aliyi KaHaJIOB 6 6 6 0 24 42 |TIK-12, IIK-
MHOKECTBEHHOI'O IOCTYyIa 14
4 Cucrembl MOOMIIBHOM CBSI3U U pa- 8 0 6 0 28 42 |1IK-12, [TK-
JIMOAOCTYTIA. 14
5 CIyTHHUKOBBIE€ CCTEM CBSI3H. 10 6 0 0 12 28 |IIK-12, ITIK-
14
Hroro 3a cemectp 32 24 24 0 100 180
8 cemecTp
6 PagunoperneitHbie TUHUU CBS3H MPS- 0 14 0 10 48 62 |TIK-12, ITK-
MOU BUIUMOCTH 14
Hroro 3a cemectp 0 14 0 10 48 72
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Hroro 32 38 24 10 148 252
5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
CopneprkaHue pas3ienoB TUCIUIUINH (TIO0 JIEKIMSIM) IPUBEAICHO B Tabnuiie 5.2.
Tabmuia 5.2 — Coneprkanue pa3faesoB JUCHUIUIAH (10 JICKIHSIM)
o ]
2 z E
3 S 5
Z = 5
Ha3Banus pa3znenos Copneprkanue pa3ienoB TUCHUILIMHBI (1O JIEKIUSIM) zF &5
o) S E
=X g =
2 o 2
= S
7 cemecTp
1 Meronp! g poBoi [IpencraBneHue monocoBbIX curHaioBKomruiekcHast 4 [K-12,
MOAYJISIUH B orubatomas. BekropHoe npecTaBiieHUe CUTHA- [IK-14
MHOTOKaHaJIbHbIX naKBaapatypHblil MOLyIITOpMEXCUMBOJIbHAS UHTEP-
U(POBBIX CUCTEMAX dbepenmus. OunpTp HalikBucra®opmupyrommii
CBSI3U. ¢buneTp HaiikBucra mis yerpanenus MCH®Ousnde-
CKH-peann3yeMbli GopMUpyromuii GuiabTp «puno-
HsATOro Kocunyca»KBaapartypHas ¢azoBas MOAYISIUSA
(QPSK)CrpyxkrypHas cxema QPSK moxaysnsito-
paCnextp QPSK curnana. Monaynsius
1/4DQPSKOpToroHansHO€ 4aCTOTHOE MYJIBTUTLICK-
cupoBanue naHHbIX (OFDM)
Hroro
2 IlceBnocnyyvaiiHbie [IceBnocnyuaiiHple OCIEN0BATEIBHOCTH U UX CBOW- [1K-12,
TIOCJENOBATEIILHOCTH B cTBaJIMHENHBIE TOCTIEA0BATEIBHOCTA MAKCUMAIIBHOM [IK-14
MHOTOKAHAJIbHBIX JUTMHBI (m-niocnenoBarenbHocTr)[locnenoBarenbHO-
cuctemax cBsizu Curnainsl |ctu ['onga (g-nocnenosarensHocth). IlocnenoBarens-
¢ pacmmpenueM crektpa. |Hoctu Kacamu (k-mocnenoBarensHoCTH). OpTOrOHATB-
Hasi Moyssus/eMony sius (KoppensuoHHbIN IpU-
€M) OPTOTOHANBHBIX CUTHATOBOIIEHKH TOMEXO0YCTOM-
YUBOCTH TIPH KOTEPEHTHOM TIPHEME
Hroro 4
3 Metobl opranuzaiiu | MHOKECTBEHHBIN JOCTYN C YaCTOTHBIM pa3ieiICHU- TIK-12,
KaHAJIOB eM.MHOKeCTBEHHBIN JJOCTYII C BPEMEHHBIM pa3zelie- [1IK-14
MHO>KE€CTBEHHOTO HUEeM.MHOXECTBEHHBIN 10CTYN C KOAOBBIM pa3zelie-
JocTyna HHUEeM.MHOKXECTBEHHOH 1O0CTYIl C OPTOrOHAJIBHBIM Ya-
CTOTHBIM MyabTHILIeKcHpoBaHueM (OFDMA).
Hroro 6
4 Cuctembl MmoOmnbHOM | Kanan nepenaun nanneix .KananbHOe KOAMpPOBaHH- TIK-12,
cBs3M M paguonoctyma. | e.llomexoycroitunBoe kogupoBanue. l{udposoit kanan [IK-14
CBSI3H.
Hroro
5 CniytHukoBbIe cucTeM | CIIyTHHUKOBBIE CUCTEMBI CBSI3U C UCIIOJIb30BAaHUEM 10 IIK-12,
CBSI3U. reOCTallMOHAPHBIX PETPAHCIAATOPOB. CITyTHHUKOBBIE [1K-14

CHUCTEMBI CBSI3H C UCIIOJIb30BAHUEM HEreoCTaluoOHap-
HBIX peTpaHcaaTopoB. CyTHUKOBBIE OpOUTHICHCTE-
MbI cBsi3u Upunuym, [oban ctap u ip.2naexkrpomar-
HUTHAas COBMECTUMOCTb B CIIyTHUKOBOM CUCTEME CBS-
31
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Hroro 10
Uroro 3a cemectp 32
Hroro 32

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMIVINHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)

H 00ecreunBaeMbIMU (l'lOCJ'[e):[yIOIJ.[I/IMI/I) AUCHUIIVIMHAMHA

Paznensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMME (TIPEABIAYIIIMA) H
obecrneunBaeMbIMH (ITOCIEIYIOIUMHY ) TUCIUTUTHHAMH MIPEICTaBICHBI B Tabumie 5.3.
Tabmua 5.3 — Pa3gensl AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HaumeHnoBaHue qUCHMILIMH

Ne paznienoB JaHHOW AUCHUTUIMHBL, I KOTOPBIX HEOOXOIUMO
U3ydeHHe 00eCTIeUMBAIONIUX U 00eCTIeYNBAEMbIX JUCIIUILTUH

1 2 3 4 5 6

[IpenmecTByroume AUCUUILIMHbBI
1 Ceru u cuctembl nupPOBOIA paguo- . . . n . n
CBSI3U M PaJInOJOCTyIa
2 O61mas Teopusi CBSI3U +
3 OCHOBBI TOCTPOEHUSI HTHPOKOMMYHH- 4
KallMOHHBIX CUCTEM U ceTel

[Tocnenyromue TUCHUILIMHBL

1 Cetu u cuctembl IUPPOBOH pagno- n n . n . n
CBSI3U U pauoJ0CTyNa

5.4. CooTBeTcTBHE KOMIIETEeHIIMIA, GOPMHUPYEMBIX NPH U3yYeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIINH, (DOPMUPYEMBIX TPH M3yYCHUHW AWCIMILINHBI, W BHJOB 3aHATHU
MIPEICTaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YUECHUU TUCHUUILTAHBI, U BUJOB 3aHS -

THH
< Bunel 3ansatuit
= —~
3 . : & ;
le) =)
[} <
g i & 8 E S MDopMbI KOHTPOJIS
S S = S = s
) (oF I_C_j o, <
4 = @) @)
A
TIK-12 + + + + + JlomaniHee 3amanue,

KoHncnekT camomnosro-
ToBKM, OTUeT 1o nado-
patopHoii pabote,
Omnpoc Ha 3aHATHIX, 3a-
IIUTa KypCOBBIX MPOECK-
TOB / KypCOBBIX paboT,
KoncyneTpoBanue,
TecT, Pedepar

CornacosaHa Ha noprtane N2 40117



TIK-14 + + + + + JlomamHee 3amanue,
Koncnekr camonoaro-
ToBKH, OTUeT 1o nado-
paTopHoii padorte,
Onpoc Ha 3aHATHSX, 3a-
IIUTa KYPCOBBIX MPOEK-
TOB / KYpPCOBBIX padoT,
KoncynerupoBanue,
TecT, Pedepar

6. UuTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIx paboT npuBeaeHo B Tabmuie 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1abopaTopHBIX paboT

3 =
Q = =
o O T
& > O
HasBanus paznenos HaumenoBanue nabopaTtopHbIx padboT z 7 & 5
s) S B
= o, =
a o 2
= iS)
7 cemecTp
1 Metonp! mudpoBoii OFDM Monynsiuus 6 [IK-12,
MOZIYJISILUU B Hroro TIK-14
MHOTOKaHAJIbHBIX
U(POBBIX CHCTEMAX
CBSI3H.
2 IlceBnociy4aiiHble IIpouenypa yactorHoM cunxponuszanuu B OFDM cu- 6 IIK-12,
TOCHENOBATEIIEHOCTH B CTEMax CBSI3U [1K-14
MHOTOKaHaJIbHBIX Virtoro 6
cructemax cBs3u CHUTHAIIBI
C pPaCIIUPEHUEM CIIEKTpA.
3 MeTtosbl opranuzanu | MeToa MHOKECTBEHHOTO JIOCTYIIAa C YACTOTHBIM pa3- 6 TIK-12,
KaHaJIOB nenenuem kanaioB OFDMA [1K-14
MHOXECTBEHHOTO Vroro 6
JIOCTYTIa
4 Cucrembl moOunsHOl | [Iponenypa skBamaitsupoanus B OFDMA 6 IIK-12,
CBA3H M PATMONIOCTYHA. | pr o 6 [1K-14
Hroro 3a cemectp 24
Hroro 24
8. [IpakTHyeckue 3aHATHS (CEMUHAPBHI)
HanmMeHoBaHMe MpaKTHUECKUX 3aHATHI (CEMHUHAPORB) MpUBeIeHO B Tadmmie 8.1.
Tabmuia 8.1 — HaumeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)
5 ]
= z £
Q = =
Q o
. = > O
HasBanus pasnenon HanMeHnoBaHMe MPaKTUUECKUX 3aHATUN (CEMHUHAPOR) zF &5
o) S B
St g8 =
2 o 2
~ S
7 cemecTp
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1 Meronb! g poBoi KBanparypHoe npeacraBiieHUE y3KOMOJIOCHOTO CUTHA- 6 IIK-12,
MOJYJISILIUA B J1a, KBaJIpaTypHbIA MOAYIIATOP. MHOIOITO3UIIMOHHAS [1IK-14
MHOTOKaHAJILHBIX KBajJipaTypHasi MOy isAusa. OpToroHaaIbHOE YaCTOTHOE
IU(POBBIX CUCTEMAX MyJbTUILIEKCHpoBaHue JaHHbIX (OFDM)
CBS3U. Hroro 6
2 IlceBnocnyvaiinbie JInHelHbIe TOCIE0BATEILHOCTH MAKCUMAILHON 1N - 6 TIK-12,
MOCIEIOBATEIbHOCTH B HbI (m-iocnenoBarenbHocTH ). IlocaenoBaTenbHOCTH TIK-14
MHOTOKaHAJIbHBIX lonpa (g-nocnenoBarensHoCcTH).. IlocnenoBaTenbHO-
cuctemax cBsizu Curnainsl |ctu Kacamu (k-mocnenoBatensHocTH).OpTOroHanbHas
C pacuIupeHueM CIeKTpa. | MOy sIus. Jlemonynsius (KOppesIIUOHHBINA TPUEM )

OpPTOTOHAJIBHBIX CUTHAJIOB.

Htoro
3 MeTtozp! opranu3anuy | MHOKECTBEHHBIN JOCTYIN C BpEMEHHBIM Pa3/IeieHH- MK-12,
KaHaJI0B eMMHOKECTBEHHBIN JIOCTYII ¢ KOJOBBIM pa3AcICHU- T1IK-14
MHO>KECTBEHHOTO eMMHO0XeCTBEHHOM T0CTYN C OPTOrOHAJIBHBIM Ya-
JIOCTyna ctotHbIM pazaenenuem (OFDMA

Hroro
5 CnytHukoBbie cucteM | CyTHUKOBBIE CUCTEMBI CBSI3HM C UCIOJIb30BAHUEM TIK-12,
CBSI3U. re0CTalMOHAPHBIX PEeTPaHCIATOPOB. CITyTHUKOBBIE [IK-14

CUCTEMBI CBSI3H C UCTIOIb30BAHUEM HEreOCTallMOHAP-

HBIX peTpaHcaaTopoB. CIyTHUKOBBIE OPOUTHI. DJIeK-

TPOMAarHUTHas COBMECTUMOCTb B CIyTHHUKOBOM CHUCTE-

M€ CBS3H.

Htoro 6
Hroro 3a cemectp 24

8 cemecTp

6 Papunopeneitnsie ntuauu | Tpacca PPJI mpsimoil BUAUMOCTH, paccTOsTHUE TPSIMOM 14 TIK-12,
CBSA3M IPSIMOU BUIUMOCTH. Y4eT pedpakiuuu paarnoBosiH.Pacyer [IK-14
BUJIMMOCTHU CpelHel MOUTHOCTH MPUHUMAEMOTr0 CUTHaja. Yuer

penbeda MECTHOCTH MPHU pacueTe MHOKHUTEIST 0CIa0-

JIEHHUS.

Htoro 14
Hroro 3a cemectp 14
Htoro 38

Bunasl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUN MTPEICTABICHHI B

9. CamocrosiTesibHasi padora

tabmune 9.1.
Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
3 @]
2 z E
3 = =
) O =
Bunnr camocTosTeILHON & > 0O
HasBanus pasnenos z 7 &5 @OopMBI KOHTPOJIA
paboThI B s 2
= 2 2
a e g
= S}
7 cemecTp
1 Metons! g poBoi OdopmiieHre 0TIETOB TIO 12 |TIK-12, Otyet mo maboparopHOU
MOJZYJISILIVM B nabopaTopHBIM paboTam [1IK-14 pabore, Tect
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MHOTOKaHaJIbHbIX Uroro 12
IU(POBBIX CUCTEMAX
CBSI3U.
2 IlceBnociyyaitHbie [IpopaboTka JIEKIIMOHHOTO 12 |TIK-12, Ompoc Ha 3ausTusax, OT-
MOCJIEIOBATEILHOCTH B Marepuala [IK-14 4eT 1o JabopaTopHOi pa-
MHOI‘OKaHaJIbHBD((j O(OPMIEHHE OTIETOR 11O 12 oore, Tect
cucremax cBasu CUrHaIbL | oo DATOPHBIM PAGOTAM
C pacUIMpPEHUEM CIIEKTpa.
Hroro 24
3 Meronb! opranuzanuu | [IpopaboTka JIEKIIMOHHOTO 12 |TIK-12, Koncnexr camonoaroros-
KaHaJIOB MHOKECTBEHHOTO | MaTepHaia [IK-14 ku, OTueT no JabopaTtop-
flocTyma OdopmiieHre 0TYETOB 110 12 HOH pabore, Tect
J1abopaTOpHBIM paboTam
Hroro 24
4 Cucrembl MoOMIBHON | [Ipopa®oTka JIEKIIMOHHOTO 16 |IIK-12, KoHcnekt camonoaroros-
CBSI3U U PAUOAOCTYIIA. Marepualia [1K-14 ku, Onpoc Ha 3aHATHSIX,
TYET 110 J1aDOPaTOPHOU
OdopmieHre 0TYETOB T10 12 0 5 © E)f Goparopro
T T
J1abopaToOpHBIM paboTam pabote, 1ec
Hroro 28
5 CnytHukoBble cucteM | Hanmcanue pedepaton 12 |IIK-12, Pedepar, Tect
Hroro 3a cemectp 100
IloaroroBka u caaya dK3a- 36 OK3aMeH
MeHa
8 cemecTp
6 Panuopeneiinbie TuHUM | BeinonHeHne KypcoBoro 48 | IIK-12, 3amuTa KypcoBbIX MPOEK-
CBSI3U MPSIMON BUAMMOCTH |IIPOEKTa / KypcoBoi pabo- IIK-14 TOB / KypCOBBIX pPaboT,
ThI Tect
Uroro 48
Hroro 3a cemectp 48
Hroro 184

10. KypcoBoii npoekTt / KypcoBasi padota
TpynoeMKoCTb ayTUTOPHBIX 3aHATUN U (HOpPMUpPYEMble KOMIIETEHIIMH B paMKaX BBITIOJTHEHUS Kyp-
COBOTO IMPOEKTa / KypcoBO# paboThI npencTaBieHs! Tabmuie 10.1.
Tabmuma 10.1 — TpymoeMKOCTh ayIUTOPHBIX 3aHATHH U (POPMHUPYEMbIe KOMIIETEHIIUN B paMKaX BBITTOTHE -
HUSI KYPCOBOTO TIPOEKTa / KypPCOBOM paboThI

HanmenoBanue AYJIUTOPHBIX 3aHATHH

TpynoeMKocCTb,
q
dopmupyembie
KOMIIETEHIINN

8 cemecTp

N

Brimava TeXHUYECKOro 3a/1aHus KypCOBOM pabOThI [IK-12, T[IK-14

KoncynpTrpoBanue npu BbIIOTHEHUH KYPCOBOI paOOTHhI

3ammra KypcoBoil paboTsl 2
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Hroro 3a CEMCECTP

10

10.1. TembI KypCcOBBIX IPOEKTOB / KYPCOBBIX padoT
[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KypCOBBIX paboT:
— Ilponer paguopeneitHON JIMHUN NPAMON BUIUMOCTH

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYaIOIIUXCS

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

. N MakcumanbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThl yueOHOit 0asn 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ |  0am 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
7 cemecTp
JloMarirHee 3aganue 12
Koncnekr camonoaroros- 12
KH
Onpoc Ha 3aHATUSX 4 4 4 12
Ot4er o naboparopHoii 15
pabote
Pedepar 6 6 7 19
Hroro makcumym 3a nepu- 23 23 24 70
on
DK3aMeH 30
Hapacraromum ntorom 23 46 70 100
8 cemecTp
3amuTa KypcoBbIX IIPOEK- 33 33 34 100
TOB / KypCOBBIX paboT
Wroro makcumyM 3a nepu- 33 33 34 100
on
Hapacratomum urorom 33 66 100 100
11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecyet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU
basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka
> 90% ot MakcuManbHOU cymMMBbl OaioB Ha gaty KT 5
Ot 70% no 89% ot makcumasbHOM cymmbl OaiioB Ha aaty KT 4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OaioB Ha naty KT 2

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBIeH B TalOmuIe

11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJTIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OLICHKY

Ouenka (I'OC)

HtoroBas cymma 0aos,
YUUTBIBAET YCIEIIHO CAAHHBIN
9K3aMEH

Ouenka (ECTS)
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5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)

85 -89 B (ouens xoporiiio)
4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTrBoputeiabHO)
3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOEe M HHGOPMALMOHHOE o0ecneyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. Iludposas MmoOMIbHAs paguoCBa3b: yueOHOe ocodue /it By3oB / B. A. I'ankun. - 2-e usn,,
nepepabd. u jpom. - M. : T'opsiast nmunus - Tenexom, 2012. - 592 c. (nanuuue B Oubnuotexke TYCYP - 40
7K3.) (Hamuuue B 6ubmotexke TYCVYP - 40 3k3.)

12.2. lonoiHuTEIbHAS JIUTEpaTypa
1. Bonkos JI.H., u ap. Cucremsl uupoBoil paanocsszu: YuebH. nmocodue. - M.: Dko-Tpenns,
2005. — 392¢ (mammune B onbmoTeke TYCYP - 42 5k3.) (Haymuue B Oudmmoreke TYCVYP - 42 x3.)

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOANYECKHE MOCOOUSs

1. Cuctemsl paauonocTyna [INeKTpOHHBIN pecypc]: YueOHo-MeToandeckoe nocodue s mpax-
TUYECKUX 3aHATUN U camocTtosTenpHoi padore / Bepmmuun A. C., Hoarux . A. - 2012. 24 c. - Pexum
noctyna: http://edu.tusur.ru/publications/2573 (mara ob6pamenus: 23.07.2018).

2. Kocmuyeckne u Ha3eMHBIE CHCTEMBI PaIMOCBSI3M W TEJCBEHIaHUS [DJICKTPOHHBIA pecypcl:
Mertoauueckue yka3aHusi 1O BBIIOJHEHUIO KypcoBoil pabotsl / Bepmumuun A. C., OpaeineeB XK. T. -
2012. 62 c. - Pexxum noctyna: http://edu.tusur.ru/publications/1694 (nata o6pamenus: 23.07.2018).

3. Cuctemsl paguoaocTyna [ DJIeKTPOHHBINA pecypc]: YuebHo-MeToanyeckoe nocodue ass nabo-
patopHbix pabot / Jomrux H. A. - 2012. 16 c. - Pexxum moctyma: http://edu.tusur.ru/publications/2572
(mata obpamenus: 23.07.2018).

4.  OCHOBBI TIOCTPOCHUS CUCTEM OECITPOBOJHOTO IIMPOKOIIOJIOCHOTO JOCTYIA [ DIEKTPOHHBIN pe-
cypc]: YuebHOo-MeToauueckoe nocobue it nadopatopueix pador / Kprokos f. B., Poroxunuxos E. B.,
[[uGensryt A. A. - 2015. 49 c. - Pexxum goctyna: http://edu.tusur.ru/publications/5107 (mata obpare-
Hus: 23.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS 1JIs1 JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOAMUECKNEe MaTeprabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAINIOB MIPEAOCTABISIIOTCS B (hOopMaXx,
Q/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

JIJ1s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (opme.

12.4. IipodeccuoHanbHbIe 6a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
1. Tlpu u3ydeHHH MUCHUILUTAHBI PEKOMEHIYETCS HCIOJb30BaTh 0a3bl JAHHBIX W HWH(OpMAIU-
OHHO-CTIPaBOYHBIE cHUCTeMBI, K KOTOpbiIM y TYCVYPa ecte moctyn https:/lib.tusur.ru/ru/resursy/bazy-
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13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpedGOBaHMS K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecrie4YeHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHSATUH JICKITMOHHOTO TUTIA, TPYIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOW aTTECTAI[UU HCITONIB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOM M CTaHAApTHOH y4ueOHOI mebenbro. MMeroTces
JIEMOHCTPAIIMOHHOE 000pPYIOBAaHUE U Y4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U MIPOrPAMMHOE o0ecnedyeHue JAJisi NPAKTHYECKUX 3aHA T
VYueOHast aymuropust « Beraucnurenbaeiii 3am» / KoMmnbloTepHBIii Kiace
yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTIA, ydeOHas ayauTOpus Ui Mpo-

BEJICHUS 3aHATHH J1a0OPATOPHOTO THUIIA
634034, Tomckas obnactb, T. Tomck, Bepmuauna ynuna, 1. 47, 318 ayn.
Onucanue UMeroIerocs 000py10BaHUs:
- locka mapkepHasi;
- DKpaH il MPOEKTOPA;
- 8 pabounx crannuii Ha 6a3e mpomeccopoB AMD Athlon IT X2;
- 2 pabouux ctanuui Ha 6a3e mpoieccopoB Core 2 Duo;
- KommuiexT cnenuain3upoBaHHON yueOHOM MeOen;
- Pabouee mecTo npenoaBarens.
[IporpamMmMHoOe obecrnieueHue:
- 7-Zip
— ARM Microcontroller Development Kit (MDK)
— Adobe Acrobat Reader
— Altera Quartus Prime Lite Edition
— Far Manager
— Microsoft Windows 7 Pro
— Microsoft Windows 8.1 u Hike
— Mozilla Firefox
— Mozilla Thunderbird
— Net-Simulator
— PTC Mathcadl3, 14
— Qt Framework (Open Source)
— Qucs
— ScicosLab
— Scilab
— The Network Simulator - ns-2
— Tracker PDF-XChange Viewer
— WinDjView
— XnView

13.1.3. MaTepHaJbHO-TEXHHYECKOE M IPOrPaMMHoOe o0ecredeHne 1JIs J1adopaTopHbIX padoT
VYuebnas aymuropus «L{udposas cBs3p» ocHoBana coBMecTHO ¢ Keysight Technologies
yueOHas ayIUTOpus AJIs NPOBEICHHs 3aHATUI MPAKTUYECKOro THIA, yuyeOHast ayIuTOpus AJIs IIpo-
BE/ICHUS 3aHITHH JIAOOPATOPHOTO THUTIA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 47, 309 ayn.
Onucanune UMeroIerocs 000py10BaHUs:
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- 10 pabouux craniuit Ha 6aze mporeccopoB Intel Core i5;

- locka MarauTHO-MapkepHas Brauberg;

- Otmagounsie iatel DEO-NANO Ha 6a3e [IJIHMC Altera Cyclone IV (4 mirt.);

- Otnagounsie matel DEO-CV-board Ha 6a3e [IJIMC Cyclone V (6 mrT.);

- Croiiku ¢ TereKkoMMyHHKaMOHHBIM obopynoBanueM "TETRA" (oOopynoBaHue TpaHKUHTOBOU
OecIIpOBOIHOM CBSI3H) C CUCTEMOM MUTAHUS U BEHTUJISIIIAN;

- Kommutekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecTo mpernomaBares.

[TporpamMHOe obecrieueHue:

- T-Zip

— Adobe Acrobat Reader

— Far Manager

— Google Chrome

— Keysight Advanced Design System (ADS)

— Keysight Electromagnetic Professional (EMPro)

— Keysight SystemVue

— LibreOftfice

— Mathworks Matlab

— Microsoft Office 2010 u Huxe

— Microsoft Windows 8.1 u Hike

— Mozilla Firefox

— Mozilla Thunderbird

— Oracle VirtualBox

— PDFCreator

— PTC Mathcadl13, 14

— Qt Framework (Open Source)

— Qucs

— ScicosLab

— Scilab

— Tracker PDF-XChange Viewer

— Velleman PcLab2000LT

— WinDjView

— XnView

13.1.4. MaTrepuajibHO-TEXHMYECKOE U IPOrPaMMHOe odecreyeHue JIs CAMOCTOATEIbHOI padoThI
Jyist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, 1. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.

CoctaB 000pyIOBaHUSA:

- yueOHasi MeOelb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «VHTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[lepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
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- 7-Zip;
- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH annapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOiaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTeMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecs: ¢ HapylIEeHHEM ClIyXa, 000pYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, FJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) P TOMOIIH BUACOYBEINIUTENICH A1 KOM(POPTHOTO IIPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUIMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKpPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBBIC 3aJaHUA
MHOKECTBEHHOM IOCTYII C OPTOrOHAJIBHBIM YaCTOTHBIM Pa3ACIICHUEM, YCIOBHUS OTCYTCTBHS MEX-
KaHAJIbHBIX IIOMEX:

1) Kaxpiii kaHan BeleT miepenady Ha MOJAHECYIUX B BBIJCICHHON TOJI0CE YaCTOT, yCIOBUEM OT-
CYTCTBHS MEKKAHAJIBHBIX IMOMEX SIBJISIETCS OPTOTOHAJIBHOCTH NOJHECYIINX B BBIIECIEHHOW CUCTEME TOJIO -

C€ 4acCToT

2) Kaxxap1ii kaHan BeAET Mepenady Ha MOAHECYIIUX B BBIJCICHHON TOJIOCE YaCTOT, YCIOBUEM OT-
CYTCTBUS MEXKKaHAIBHBIX TOMEX SBISIETCS (PUIBTpAIUs KaHAIBHBIX CUTHAJIOB 110 YaCcTOTE;

3) Kaxaplii KaHan BeeT Mepeayy Ha MOJHECYIIMX B BBIICJIEHHOM MOJ0CE YacTOT, YCJIOBUEM OT-
CYTCTBHSI MEKKaHAJIbHBIX TTOMEX SIBJSIETCS BBEICHUE 3aIlUTHOrO nHTEpBajia B OFDM cumBor;

4) Kaxxaprii kaHast BeJIET nepeady Ha MOJHECYIIUX B BBICICHHOM MOJIOCE YaCcTOT, YCIOBHEM OT-
CYTCTBHS MEKKaHAJIbHBIX NIOMEX SIBJISICTCS BBEJICHUE 3AILMTHOTO HHTEPBAJIA 110 YACTOTE

KBanparypHoe npezcTaBieHHe Y3KOIOIOCHOTO CUTHANA:

1) S(t) = i(t)cos(mt) —q(t)sin(mt), rme i(t) u q(t) MEIICHHO MEHSIOMMECS AMIUIUTYIbI, COOTBET-
CTBEHHO cHH(pa3Has U KBaJpaTypHas

2) S(t) = A(t)cos(mt), rme A(t) melicTBUTENbHAS] MEJICHHO MEHSIOIIASACS aMILUTUTY/Ia

3) S(t) = i(t)cos(mt) —q(t)sin(mt), rae i(t) u q(t) KOMIUIEKCHbIE MEIJIEHHO MEHSIOIINECS aMILIH -
TYJbI, COOTBETCTBEHHO, CHH(Da3HAas M KBaJIpaTypHas

4) S(t) = i(t)cos(mt) rae 1(t) KOMITTIEKCHAs METICHHO MEHSIFOIIAsICS aMILTUTY/Ia
Onpenenenne OFDM cumBona:
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1) Jduckpernpie orcuersl OFDM cruMBOma SIBISIOTCS PE3YJILTATOM BBITIOJIHEHHSI 0OpAaTHOTO JIHC-
KpeTHOro nipeodpazoBanus Oypbe, B KOIDPHUIMEHTH KOTOPOTO OTOOPAKEHBI CUMBOIIBI COOOIICHHUS

2) MuckpetHelie orcuetsl OFDM cumBoiia SBISIFOTCS pe3yJIbTaTOM BBIIIOJIHEHMSI IPSMOTO JUCKPET-
HOTO TpeoOpazoBaHust Dypre

3) HQuckpetusie orcyetsl OFDM cumBoIIa SBISIOTCS PE3yIbTaTOM BBIMTOTHEHUS MIPSIMOTO TUCKPET-
HOro npeobpazoBanus Pypbe,B K0IPUIMEHTH KOTOPOTO 0TOOPaKEeHbl CHMBOJIBI COOOIIICHHS

4) Muckpernsie orcuetsl OFDM cuMBona SIBISIIOTCS PE3YIbTATOM BBIMOJIHEHHUSI OOPaTHOTO JTUC-
KpeTHOro nmpeoOpa3oBanus Oypne
CuMBOI MOy IALIMHU B IU(POBBIX KaHANaX CBS3M....

1) OnpeneneHHblii HA KOHEYHOM UHTEPBAJIC BPEMEHH CUTHAN, NEPEHOCAILINI OUTHI COOOILIECHHS.

2) OmpenenieHHBIN Ha KOHEYHOM MHTEpBaJIe BPEMEHH CHTHAJI, B TapaMeTphbl KOTOPOTO 0ToOpaxe-
HBI (3amMCaHbl) OUTHI COOOIIICHHUS.

3) TpaHCTIOPTHBIN CUTHAJ, TIEPEHOCAITUN HHHOPMAITHIO

4) BuTOoBBII cUTHAJ, IEPEHOCAIINN COOOIICHUE
Kakumu mapamerpamu onpeaensieTcs: Tpedyemas moioca nponyckanus u(poBoro KaHaia CBS3H:

1) CxopocThlo niepeaud HHGOpMaIuu
2) CxopocThIo niepeiaun HH(POPMAIK U CKOPOCTHIO KAHAIBHOTO KOJUPOBAHUS
3) CKOpOCTBIO KaHAIBHOI'O KOAUPOBAHMSI

4) CKopOCThIO Mepelaur CUMBOJIA MO ISIIIUN
Kakomy yc0BHIO JOIDKHBI YAOBIETBOPSITH TEHEPUPYIOIIME TIOJTMHOMBI M-TI0CI€I0BaTeTbHOCTH:

1) OpToroHansHOCTH
2) [ToMHOMBI TOTKHBI OBITH MPOCTHIMHU
3) CrerneHp moiMHOMA JIOJDKHA OBITH PaBHA JTMHE PETHCTPa CBUTA

4) KoadurmeHTs! monmHOMa MOTYT TPpUHUMATH 3Ha4eHust 0 nim 1
[[I1pOKOIIOIOCHBIE CUTHAJIBI ITO:

1) Curnansl s KOTOPHIX MPOU3BECHUE IUPUHBI CIIEKTPAa HA WHTEPBAJ OMpEACIICHUsI HAMHOTO
OOJIBIIIE €IMHUIIBI

2) CurHaJibl ¢ MUPUHOM CTIIEKTpa HAMHOTO OOJbIIIEeH HeCyIei
3) CurHaisl ¢ IMPUHOM CTIEKTPa CPaBHUMOM C HEeCYITeH

4) CurHaJbl ¢ BBICOKOH CKOPOCTBIO Tepeaadn nHpopMaImm
[II1pOKOIIOIOCHBIE KAHAIIBI CBS3H JTO:

1) Kananbl ¢ MpuHON CIIEKTpa CUrHaja HAMHOTO OOJIbIIeH CKOPOCTH Nepeaadn HHPOpPMaIIH
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2) Kanansl ¢ IUpUHON CHIEKTpa CUTHAJIa HAMHOTO OO0JIbIIeH HecyIei
3) Kanaunb! ¢ lIMpUHOM CIIEKTpa CUTHajIa CPaBHUMOM ¢ Hecyleil

4) Kanassl ¢ BBICOKOH CKOPOCTBIO Tiepeiaun HH(OpMaIuu
Kaxk onpenensercss CKopocTb KaHAJIbHOTO KOAUPOBAHMSL:

1) CxopocTh, C KOTOPO MepeaaroTcss CHMBOJIBI KO/Ia

2) CxopOCTh, C KOTOPO# KOJEp TeHEPUPYET OUTHI Koaa

3) CxopocCTh, C KOTOPO# MmepeaatoTcs OUTHI COOOIIEHUS TOCIIe KOTUPOBAHUS

4) OTHoILIEHHE CKOPOCTHU Nepeaul HHPOPMAaLUK K CKOPOCTH Nepeadd CUMBOJIOB KO

C KaKoii 1IeJIbI0 B CUCTEME CBS3M C BPEMEHHBIM YIUIOTHEHHEM KaHaJIOB IMAaKeThl MOOMIILHOM CTaH-
IIUU BBOJUTCS 3aIIUTHBIN HHTEPBAI:

1) YcrpaneHus: MEXCUMBOJIBHON TTOMEXHU

2) Ilepenaun cimyeOHBIX KOMaH]T

3) CunxXpoHU3aUH

4) YcrpaHeHus MeKKaHAJIbHOW TTOMEXH
Kak onpenensercst CKOpocTb nepeaadu HHPOpMauu

1) CxopocThb, ¢ KOTOPO# mepenaroTcst OUThI
2) CkopocTh, ¢ KOTOPOH UCTOYHUK T'€HEPUPYET OUTHI COOOIICHHS
3) CkopocTh, ¢ KOTOPOIi MepenatoTcs OUTH COOOIIEHUS TIOCIIE KOAUPOBAHHUS

4) CKkopOoCTh, C KOTOPOH NEPEIat0TCsl CUMBOJIBI MOYJISIIIUN
MHOXECTBEHHBIH JOCTYII C KOIOBBIM pa3ielIiCHUEM, CITIOCO0 YCTPaHEHUST MEKKaHAIBHBIX TIOMEX

1) KonoBble kaHabl OPraHU3yIOTCS HA OCHOBE MPHUCBOEHUS KaXJAOMY KaHATy WHIUBUAYATbHOTO
KOJIa ¥ Kbl KOJI MEpeIaeTCsl MOCIE0BATEIbHO BO BPEMEHH!

2) KonoBble kaHaIbl OPraHU3YyIOTCS HA OCHOBE IIPUCBOEHUS KaXAOMY KaHATy WHIUBUAYAIbHOIO
KOZIa M KQXbIM KOl IEpeaaeTCa Ha CBOEH YacTOTe

3) KonoBble kaHallbl OPraHU3YIOTCS HA OCHOBE IMPUCBOEHUS KaXJAOMY KaHaly WHIUBUAYATbHOTO
KOJIa ¥ MEXIY KOJaMH BBOJMTCS 3aIIUTHBIA HHTEPBAJ

4) KonoBble KaHajbl OpPraHU3ylOTCS Ha OCHOBE IPUCBOCHMS KAKJOMY KaHaJly MHIWBHUIYaJbHOTO
KOJIa, YCIIOBUEM OTCYTCTBHS MEKKAHAJIbHBIX IIOMEX SBJISIETCS OPTOTOHAIBHOCTH KOZIOB

MHOXeCTBEHHBIH JAOCTYI ¢ BPEMEHHBIM pa3/IelIeHHuEeM, CIIOCO0 yCTPaHEHUs! MEXKaHAIbHBIX I10-
MeX:

1) ITonb30BaTenu Ha MHTEpBaIe KaJpa BeAyT Nepeaady Mocieq0BaTeIbHO

2) IMonp3oBaTenu BenyT Mepeaady Ha pa3HbIX YacTOTax

3) Kaxxnomy nosbp30Batesio B KaJpe BBIACIAETCS BpEMEHHOE OKHO, B TEYEHUH KOTOPOTO OH BEJET
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nepecaady, ajid yCTpaHCHUS MCKKAHAJIBHBIX IMOMCX B KaXKXIOM OKHC BBOIAWUTCH SaH_[HTHBIfI HWHTCPBAJl, B
TECUYCHUU TI€pEaavda HE BEACTCA

4) Ilonp30BaTeny Ha UHTEpBAJIC Kajipa BEAYyT Mepeaady MMociae10BaTeIbHO U B IaHHbIE BCTABIISIIOT
3alUTHBIA UHTEPBAII

Kak onpenensercs ckopocTh nepenayn nHGOpMaIuu:

1) CxopocCTh, C KOTOPOH MepeatoTcs OUThI

2) CkopOCTh, C KOTOPOI UCTOYHUK T€HEPUPYET OUTHI COOOIICHUS

3) CxopocCTh, C KOTOPO# MmepeaatoTcs OUTHI COOOIIEHUS TOCIIe KOTUPOBAHUS

4) CKopOCTh, C KOTOPOH TIEPEIatOTCsI CUMBOJIBI MOTYJISITUN
[[I1pOKOIOIOCHBIE CUTHAJIBL:

1) Curnansl st KOTOPBIX MPOU3BECHUE IUPUHBI CIIEKTPAa HA WHTEPBAJ OMpEACNCHUS HAMHOTO
OOJIBIIIE €IMHUIIBI

2) CurHaJibl ¢ MUPUHOM CIIEKTpa HAMHOTO OOJIbIIIEeH HeCyIei
3) CurHaisl ¢ IMPUHOM CTIEKTpa CPaBHUMOM C HEeCYIIeH

4) CurHaJbl ¢ BBICOKOH CKOPOCTBIO Tepeaadn nHpopMaImm
g gero ucnonedyercst OFDM-monynsus:

1) st 60pbOBI ¢ MEKCHUMBOJIBHON UHTEP(DEepeHITHEH
2) s NOBBILIEHMSI JATbHOCTU PAIUOCBSI3U
3) Jlnst 60pbOBI ¢ Y3KOMOIOCHON TOMEXO0H

4) JInst CHUKEHUS! BBIYUCIUTEIBHOM CII0KHOCTH
[Tpouenypa sxkBaali3upOBaHUS B CUCTEMAX CBS3H HUCIIONB3YETCS IS

1) YopaBieHust CKOpOCTBIO Tepeaun JaHHBIX

2) YcrpaHeHUsl UCKaKEHUH, BEI3BAHHBIX KaHAJIOM Tepeaadn

3) MynpTUIIIEKCUPOBaHUS MOJIb30BATEIbCKUX KAHAJIOB

4) JleTeKTHpOBaHUS HU3KOYACTOTHOM OTrMOAaroIel curHana

COBOKYITHOCTh TEXHUYECKUX CPEICTB U CPEIbl PAaCIpOCTpPaHECHHS, OOeCIeUnBaroIias mepeaady
COOOIIeHUH, Ha3bIBACTC

1) Cuctema nepenaun nHGopMaIuu

2) Cuctema nepenayn cooOIeHn

3) Kanan nepenaun cooOmenmia

4) JIunus cBsi3u
C pocToM 4acTOTHI CUTHAJA 3aTyXaHUE B JIMHUU CBSI3H:
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1) Ymenbiaercs
2) He usmensiercs

3) VeenuuuBaeTcs

4) ®nykTyupyer
KauecTBo nepenaun curHagoB nepegauu JaHHBIX OLEHUBAIOTCS:

1) Uckaxxennsimu OpMbI CUTHAIIOB
2) OTCcyTCTBHEM MCKXCHHS B IPUHATON HH(DOpMAITUN
3) Yucmom ommOOK B pUHATOM HHDOpMAITUN

4) MOIIHOCTHIO IPUHSATOTO CUTHAJA
JlymieKkCHOM nepeaayu CBA3bI0 Ha3bIBACTCS:

1) OcymecTBnsercs nepeadya CUTHajIOB B OIHOM Mape MPOBOJHUKOB B OJHOM HalpaBICHUH

2) OcyuecTBiseTCs Iepeaada CUTHAIOB B OJHOM HalpaBJICHUH B YETBIPEXITPOBOAHOM JIMHUU CBS -
34

3) OnHOBpeMEHHOM Tepeaull CUTHAIOB MeXAy abOHEHTaMH B 00OMX HampaBiIeHUSX, T.€. KaHaJ
CBSI3U JIOJDKEH OBITh IBYCTOPOHHETO JICHCTBHSL.

4) IToouepeanas mepeaya CUTHAIOB B 000MX HANPABICHUAX
YBenuueHue UHIEKCca KBapaTypHON MOTYIALIUHI IPUBEET K:

1) K yBenuuyeHuo ckopocTu nepeauyl U BO3pacTaeT BEPOATHOCTh OMIMOKH .
2) K yMeHbIIIeHHIO BEPOATHOCTH OIIMOKH
3) K ymeHbI1eHrI0 CKOPOCTH Tepeadn

4) Hudero He U3MEHUTCS

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

KBanparypHoe npencraBieHue y3KOIMO0JI0CHOTO CUTHaIa, KBaApaTypHas MOLYJISALIUS.

MHorono3unuoHHas KBajipaTypHas aMIUIMTyJHasE MOAYJISLUS.

YacroTHas MaHUMYJSALKSA ¢ MUHUMAJIBHBIM cBUroM MSK.

Momymsimust 1/4DQPSK.

OpToroHanpHO€ YaCTOTHOE MYJbTUILIEKCHpOBaHHe JaHHBIX OFDM.

OFDM monynsitust, UKIUYECKUM mpeduKc

Metozp! opranu3anys KaHajJ0B MHOXKECTBEHHOT'O JIOCTYIIA.

YacToTHOE HE OPTOrOHAJIBLHOE YINIOTHEHUE KAHAJIOB, 3aIlIMTHBIN HHTEPBAJ.

BpeMeHnHoe yrloTHEHHE KaHaAJIOB, 3alIUTHBINA UHTEPBAl.

YactoTHoe opToroHansHoe yrutoTHeHHe KaHaioB OFDMA.

KonoBoe ymioTHeHne kaHaioB, 0000IIEeHHas! CTPYKTYpa.

[upokononocHble KaHaibl cBs3u. LllupokomnosnocHble curHaibl, 0a3za curHana, koddduuueHt
pacIIUpeHysl CIIEKTpa.

[IceBnocayyaiinble MOCIIENOBATENIBHOCTH, alroput™ Gopmuposanus auHensix [ICII, cTpykryp-
Has cxema reHepartopa auHeinon 1CIIL

Henuneiinpie IICII, ctpykTypHas cxema reHepatopa HenuHeiHoi [ICII ¢ BHemHel u BHyTpeHHEN
JIOTHUYECKON (PYHKIHEH.
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JInneiinble TICIT makcuManbHOUM UIMHBI, CTPYKTypHas cxeMma reHeparopa M-mocienoBaTellbHO-
CTH.

[TpyHLIMII TOBTOPHOI'O MCIOJIB30BaHMS YacTOT B COTOBBIX CHCTEMax CBs3U. JlyIUIEKCHBIN pexum
paboTHI.

Cuctema tpankoBoil cBsisu TETRA. Bpemennas ctpykrypa rpynmoBoro mnoroka. O6o01meHHas
CTPYKTypa KaHaJa.

Cucrema MOOMIIBHOHM CBSI3M C KOJOBBIM pasneneHueM kaHanoB. Ctannapt I1S-95 O6mas xapakre-
PHUCTHKA CHCTEMBI, TEXHUYECKUE TTAPAMETPBI.

Crannapr IS-95. bazosas cranuus. Ancam6au koqupyrommx [ICIT n ux HazHaueHue.

_Cranpapr IS-95. Cocras, Ha3HaueHHEe U OpPraHU3alUsl KOJOBBIX KaHAJIOB 0a30BOI1 CTaHIIUH.

LTE — MeTon opraHu3anyy KaHaJloB MHOKECTBEHHOTO JIOCTyIa, CTpyKTypa kaapa tuna 2 (TDD),
CJIOTHI, CYOPpEHMBI.

LTE — Hucxonsmuii kanan (Downlink), ¢husnueckue kaHaibl, pecypcHasi ceTka, pecypcHbie 6J0-
KH.

LTE — aucxonsamuit kanan , popmupoBanue OFDMA cumBoI1a, OCHOBHBIE IIPOLIEAYPHI.

LTE — Bocxomsmumii kaHai , opmupoBanne SCFDMA cumMBoa, OCHOBHBIE TIPOIIETYPHI.

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX

IIceBnocmyuaiinblie OCIEA0BATEIBHOCTH U X CBOMCTBA

JluneiiHble Mocae10BaTEIbHOCTH MAaKCUMAIbHOM JJIMHBI (M-10CJIE0BATEIHHOCTH)

[TocnenoBarensHocTH ['0na (g-mocnenoBaTeIbHOCTH).

[TocnenoBarensHocTH Kacamu (k-mmocnenoBarebHOCTH).

OproroHajibHasi MOAYJ LN

Jemonynsauus (KOppeasiHUOHHBIN PUEM) OPTOrOHAJIbHBIX CUTHAJIOB

OneHkr NOMeX0yCTOMYMBOCTU IIPU KOTEPEHTHOM IIpHUEME

Kanan nepenaun naHHBIX .

KananbHO€ KOIUpOBaHUE.

ITomexoycTOHYMBOE KOTUPOBAHME.

LudpoBoii kaHa CBSI3H.

CryTHUKOBBIE CHUCTEMBI CBSA3M C UCIOJb30BAaHHEM I€OCTAllMOHAPHBIX peTpaHcisTopoB. CryTHH-
KOBBIE CUCTEMBI CBS3U C MCIIOJIb30BAHUEM HET€OCTALIMOHAPHBIX PETPAHCIATOPOB. CIIyTHUKOBBIE OPOUTHI

Cucrtemsl cBsizu Upuanym, ['moban crap u ap.

OJNEeKTpOMarHuTHasi COBMECTUMOCTh B CIlyTHUKOBOI CHUCTEME CBS3H

14.1.4. Tembl JOMALIHUX 3aJaHUN
Pacuet npomnyckHoil criocoOHOCTH LM(POBOro KaHajla CBsI3M € 33JaHHBIMU ITapaMeTpamMu
Pacuer cniektpasibHO# 3(h(hEKTUBHOCTH CHCTEMBI CBS3H C OPTOTOHAJIBHBIM YaCTOTHBIM Pa3/ieIeHuU -
€M KaHaJIOB C 3aJaHHBIMU IIapaMeTPaMHU
Pacuer ¢unbrpa HalikBucTa ¢ 3a1aHHBIMU TTapaMeTpamMH
DopMHUpPOBaHKE NICEBIOCITYYallHON M-IIOCJIEJ0OBATENBHOCTH C 3aJaHHBIMU [TapaMeTpaMu
Pacuer BepossiTHOCTH OUTOBOM OMIMOKH JJIsI MHOTOIIO3MIIMOHHOM KBaPaTYPHON MOYISALIUN

14.1.5. Tems1 pedepartoB

Cucrema tpankoBoii cBsi3u TETRA, opranuszanus kaHaJI0B MHOXKECTBEHHOTO J1I0CTYIIA.

Cucrema coroBoi cBs3u GSM, oprannsanys KaHaJ0B MHO)KECTBEHHOTO JJOCTYIA.

Cucrema coToBo# cBsizu cTanaapta [S-95, opranuzanus kKaHaJI0B MHOKECTBEHHOTO JTOCTYyMa 6a30-
BOM CTaHIUU.

Cucrtema coTOBOM CBsi3U cTaHmapTa [S-95, opranmsanus KaHAJIOB MHOKECTBEHHOTO JIOCTYIa MO-
OUIBHON CTAHIHH.

MobunbHas cuctema cBazu UMTS, cucrema paguonoctyna UTRAN, opranusaius kaHajaioB MO-
OMJILHOM M 0a30BOI CTAHIINIA

Cucrema nepcoHanbHOM KocmMuueckoit cBs3u «GlobalStar», oprannzanus kaHajaoB 10ocTyna.

Cuctema LTE, Hucxonsuue kanansl pusnueckoro ypoBHs, hopmupoBanne OFDMA cumBoJIOB.

Cucrema LTE, Bocxoasiue kaHaibl ¢puzndeckoro yposHs, popmupoBanre SCFDMA cumBoIIOB.

14.1.6. Bonnpocbl Ha caMONOATOTOBKY
Mopnenb nuppoBOro KaHaia CBs3H.
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KommiekcHoe npecTaBlIeHue CUTHATIOB, KOMIUIEKCHAs OTHOAto1Iasl.
BekropHoe nmpeacTaBieHne CUTHaa, KBaAPaTypPHbIA MOYJIATOP.
MexcumBosnbHas nHTepdepennus, punbtp HaiikBucra.
OFDM wmonaynsiuus.

MHOXECTBEHHBIN JOCTYI € YaCTOTHBIM pazaeneHueM (FDMA).
MHOXeCTBEHHBIN TIOCTYII C BPEMEHHBIM paszzieneHreM kanaio (TDMA).
MHOKEeCTBEHHBIN AOCTYI ¢ KOAOBBIM pasneneHueM (CDMA).

MHO0XeCTBEHHOU JTOCTYII ¢ OPTOTOHATBHBIM YacTOTHBIM paszzeineaneM (OFDMA).
OO01mast XxapaKTepUCTUKA CUCTEM MOOMIIBHOMN CBSI3U BTOPOTO TIOKOJICHUSI.

OO61mas xapakTepuCcTUKa CUCTEM MOOMIIBHOM CBSI3U TPETHETO MOKOJICHHUS.

OO01ast XapaKTepUCTUKA CUCTEM MOOHMIBHON CBSI3U YETBEPTOTO IMOKOJICHHUS.

14.1.7. Tembl 1a00paTOpHBIX padoT

OFDM Monynsiuust
Meto MHOXKECTBEHHOTO JIOCTYIIA C YaCTOTHBIM pa3zzaesieHneM kaHainos OFDMA
[Ipouenypa sxBanaitzupoBanusi B OFDMA
[Ipouenypa yactorHoi cunxponuzauuu B OFDM cucremax cBsizu

14.1.8. 3auéT

ITpyHLIMIIBI TOCTPOCHHUS PAUOPEIEHHBIX CUCTEM CBSI3H.
Paccrosinue npsamoit Buaumoctu nposera PPJL
3aBUCHMOCTD HaNPsHKEHHOCTHU JIEKTPUYECKOro nouis E B TOUke Imprema oT IpocBeTa Ha Tpacce.
VYuer pedpaximu paguoBosH Ha Tpacce PPJL
YacToTHBIE M1aHBI PAJUOPEIEHHBIX CUCTEM CBSI3H.
Tpacca PPJI npssmoii BUIUMOCTH.

MHoxuTens ocinabiaeHus ¢ yaeToM npoduis nHTepBaia mnposera PPJI
OyHKIIMOHANbHAS CXeMa UPPOBON paHOpeIeHHON CTaHIINY.

14.1.9. Tembl KypCcOBBIX POEKTOB / KypCOBBIX padoT
IIponeT panuopeseiHON TMHUYU IPSIMOU BUAMMOCTH.
YucnoBsle BapuaHThl KypcoBOW pabOTHI IPUBEIEHBI B TabuIe

14.2. TpeGoBaHusi K OLIEHOYHBIM MATEPHAJIAM JIS JIUL C OTPAHUYEHHBIMH BO3MOKHOCTAMM

310PpOBbS U UHBAJIUA0B

21.]'[5[ JII[ ¢ OrpaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta@mua 14 — HOHOJ’IHI/IT@J'IBHBI@ MaTtepuajibl OLUCHUBAHUA OJIA JIWUIL C OrpaHUYCHHBIMH BO3MOXHOCTAMU

340POBbA U HHBAJIMAOB

Kareropuu
oOyJarommxcs

Buanl TOIIOMHUTEIIBLHBIX OLIEHOYHBIX
MaTepualoB

@OopMBbI KOHTPOJIS U OLICHKU
pe3ynbTaToB 00y4eHus

C napyeHusMu
ciryxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJIbHBIE Pa0OTHI

[TpenmyiiecTBEHHO MUCHMEHHAS
npoBepKa

C napyueHusMu
3peHust

CobecenoBanue 10 BOIPOCaM K 3a4eTy,
OTIPOC TIO0 TEPMUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C napyumeHusMu
OIIOPHO-
JIBUTATEIILHOTO
anmnapara

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTLI, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpCI/IMYHIeCTBCHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHuyYeHUSIMH 110
00ILIEMETUITMHCKIM
IMOKa3aHUSIM

TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETy,
KOHTPOJIbHBIC Pa0OTHI, YCTHBIE OTBETHI

[IpenMy1ieCTBEHHO IPOBEPKA
METOJAMU UCXOIS U3 COCTOSHUSA
00yJaromerocs Ha MOMEHT IIPOBEPKU
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14.3. MeToanueckue peKOMeH/IALMH 110 OLIeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJO0CTaBICHUS 3aJaHNI OLIEHOYHBIX CPEJICTB, & UMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TaKUX 00ydaromuxcs MpeycMaTpuBaeTcsl JOCTYII -
Hast popmMa mpeToCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCITOJIH30BAHNUEM YCIIYT aCCUCTEHTA;

- IIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUK:

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

ITpu HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHHUsI MOXKET MPOBOUTHCS B HECKOIBKO ITAIOB.
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