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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ,:[pbl
nporokot Ne 13 or« 7 » 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) 11.03.01 Pagnorexnuka, yreepxkaeanoro 06.03.2015 roma, paccMoTpeHa u of0-

OpeHa Ha 3acenanuu kapeapsl TOP « _ » 20 rona, mpotokon No
PazpaboTunk:
noueHt kag. TOP C. U. boromonos

3aBenyromuii odecrieunBaroien kag.
TOP A. A. T'enbuiep

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

Hexan 3uB® H. B. Ocumor
3aBenyromnuii BeITycKaroten kag.

TOP A. A. Tenbuep
OKCIEPTHI:

noueHt kag. TOP C. U. boromoinos

3aBenyromuii kapeapoi TereKkoMMy-
HUKAIUHA U OCHOB PalMOTEXHUKU
(TOP) A. A. T'enbuiep
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

W3yueHue cTyneHTaMHu OOIIUX MPUHIMIIOB MOCTPOEHUS U (PYHKIIMOHUPOBAHUS MHOTOKaHAJIbHBIX
mdpoBsix cucteM nepeaaun (MLCID).

W3yueHune npuHIUIIOB OpraHu3auuu HUpoBbIX JUHEHHbIX TpakToB (LIJIT).

O3HakoMJIEHHE C TEXHUYECKHMMM XapaKTEPUCTUKAMU M NEPCIEKTUBAMHU Pa3BUTHsI COBPEMEHHBIX
CPEJICTB CBSI3H.

[TproOpereHne HEOOXOAUMBIX MPAKTUYECKUX HABBIKOB MOCTPOEHUS MPOBOIHBIX M OECIPOBOAHBIX
ceteit

1.2. 3amaum AMCHMIIIMHBI

— H3ydenue (u3MUYECKHX MPHUHIIMIIOB MOCTPOCHUS W TCOPETHUECKHX OCHOB TOCTPOCHHUS H
(YHKIIMOHUPOBAHUSI MHOTOKAHATLHBIX CHCTEMBI Tepeadn nH(HOpMaIiu.

— IlomyueHnue HEOOXOMUMBIX 3HAHHH MO CTPYKTYPHOM OpraHHM3aIli¥ MHOTOKaHAJIBLHOW pajno-
CBSI3U M PAIMOJIOCTYTIA.

— N3ydeHune XapakTepHCTHUK M CTaHIAPTOB COBPEMEHHBIX CHCTEM MHOTOKAHAILHOUW PaHoCBsI-
3.

—  O3HaKOMJICHUE C MMEPCTICKTHBAMH Pa3BUTHUS JIEMEHTHON 0a3bl IU(POBBIX CHCTEM CBSI3H.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Hucuuminna «MHorokaHanbHble Ludpossle cuctemsl nepenaun» (b1.B.JIB.4.1) otHocutrcs x
6soky 1 (BapuaTuBHas 4acTh).
[TpeamecTByOIMKUMU AUCHUITMHAMHU, (POPMHUPYIOLTUMH HadyallbHbIE 3HAHUS, SIBJISIOTCS: MHOTOKa-
HaJIbHbIE IIUPPOBBIE cucTEMBI Nepenaun, OOuias Teopust paauocBsa3y, PaquorexHuueckue CuCTEMBI.
[Tocnenyromumu JTUCUUIUIMHAME SBISIOTCS: MHOrOKaHaJIbHBIE IIU(PPOBBIC CUCTEMBI ITEpEIayuH.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHHUIIIMHBI

[pornecc n3ydeHus QUCIUTUTMHBI HATIpaBJieH Ha (GOPMHUPOBAHUE CIETYIOIINX KOMIETCHITHH:

— IIK-6 roTOBHOCTBIO BBIMOJNHATH pacueT U MPOEKTUPOBAHUE NETAJEH, y3JI0B U yCTPOHCTB pa-
TVMOTEXHHYECKUX CHCTEM B COOTBETCTBUH C TEXHWYESCKUM 33/IaHUEM C MCIIOJIF30BAaHUEM CPEICTB aBTOMA-
TU3AIUH TPOEKTUPOBAHHUS;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLIUICs TOJKEH:

—  3HATh [PUHIUIMBI TIOCTPOCHNUS COBPEMEHHBIX CUCTEM IM(POBOIl CBSA3M; METOJIBI pacueTa TH-
MOBBIX aHAJIOTOBBIX U IU(PPOBBIX YCTPONCTB MHOTOKAaHAJIBHBIX IHU(PPOBBIX CUCTEM Iepenaun uHpopma-
LI1H; COBPEMEHHBIE U MEPCIIEKTUBHBIEC HAPABJICHUS PAa3BUTHUS TEICKOMMYHHUKAIIMOHHBIX CETEH U CUCTEM;
NPUHIUIBI CAHXPOHHU3AIMK B COBPEMEHHBIX CUCTeMax IM(POBOI CBSI3U; OCHOBHBIE IPUYHHBI BOSHUKHO-
BEHUsI OIIMOOK MpH nepefaye NUPpoBoil MHGOpMALMU 1O JUHEHHBIM TPAKTaM COBPEMEHHOE COCTOSIHHE
UQPPOBBIX YCTPOHCTB 00paOOTKM CHTHAJIOB M MEPCHEKTHBHbBIC HANPABICHUS €€ pa3BUTH; TPEOOBAHMUS
CTaHJaPTU3AL1H, METPOJIOIMYECKOr0 00eCIeueH s IPH pa3padOTKe U HKCIITyaTalluu YCTPOMCTB U CUCTEM
AIIEKTPOCBS3H.

— yMeTh (pOpPMYIMPOBATh OCHOBHbIE TEXHUUYECKUE TPEOOBaHMA K IIU(PPOBBIM CHCTEMaM; IPOBO-
JIUTh MaTeMaTHYECKU aHanu3 (pU3MUYECKUX MPOLECCOB B aHAJOTOBBIX M LU(POBBIX YCTpOHCTBaxX (op-
MHUPOBaHUs, IpeoOdpa3oBaHus U 00paOOTKU CUTHAJIOB, OLICHUBATh PEalIbHbIE U MPEEIbHbIE BO3MOXKHOCTH
IPOMYCKHOW CITOCOOHOCTH M TIOMEXOYCTOHUMBOCTH TEIEKOMMYHUKAIMOHHBIX CHCTEM, OLIEHUBATh OCHOB-
Hbl€ TPOOJIEMBI, CBSI3aHHbIE C SKCITyaTallueil U BHEIPEHUEM LU(POBBIX CUCTEM IMEpeaull B COBPEMEH -
HbIE TEJIEKOMMYHUKAIIHOHHBIE CETH; OOBSICHATh Ha3HAUCHHE U MPUHLUIIBI pa00Thl OCHOBHBIX Y3JI0B LU} -
POBBIX CHCTEM INEpeJayH.

—  BJIa/IeTh HaBBIKAMU SKCIEPUMEHTAIBHOTO UCCIENOBaHUS pabOThl YCTPOUCTB LU(POBOIM CBSI-
34 B paMKax (PU3NYECKOr0 U MAaTEeMAaTHYECKOrO MOACIMPOBAHUS; HABBIKAMU OIICHKH BIUSHHS Pa3IHYHBIX
(akTOpOB Ha OCHOBHBIC IApaMeTpPbl KaHAJIOB M TPAKTOB LM(POBBIX CHCTEM IepeJayd; HaBbIKAMHU
KOMIIBIOTEPHOTO NMPOEKTUPOBAHUS M pacueTa aHAJIOTOBBIX, IIM(PPOBBIX U MUKPOIPOLECCOPHBIX TEIEKOM-
MYHUKAI[MOHHBIX YCTPOUCTB.

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0€MKOCTb JUCHUIUINHBI cOCTaBIseT 6.0 3aUeTHBIX €IMHMILIbI U IIPECTaBIeHa B Ta0OIu -

CornacoBaHa Ha noptane Ne¢ 30164 3



ne 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Bupl yueOHO A€ TEIIBHOCTH Bcero yacos CemecTpsl
9 cemectp 10 cemectp
AynmutopHsble 3aHATHS (BCETO) 28 10 18
Jlexun 8
[IpakTueckue 3aHATHS 8 2 6
JlaGopaTopHbIe pabOThI 12 12
CamocrosiTenpHas paboTa (Bcero) 184 98 86
Brinmonnenue noManrHux 3agaHui 10 10
OdopmiteHre 0TYETOB 10 JIA0OPATOPHBIM 16 16
pabotam
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 6 6
CaMocTosTeNnbHOE N3y4eHUE TeM (BOIIPOCOB) 126 78 48
TEOPETUUECKON YacTH Kypca
[ToaroroBka K MpakTUYECKUM 3aHATHUSAM, 14 4 10
CeMUHapam
BrImotHeHHE KOHTPOJIBLHBIX padoT 12 12
Bcero (6e3 sx3amena) 212 108 104
4 4
OO6miast Tpy1I0€MKOCTb, 4 216 108 108
3aueTHnie EquHuIie 6.0
5. Conepxxanue I1MCUMILIHHBI
5.1. Pa3nenbl AMCUMILIMHBI M BUABI 3aHATHI
Paziensl TUCIUIUTAHBI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie 5.1.
Tabnuna 5.1 — Pa3aensl AUCHMIUIMHBI U BUJIBI 3aHATUN
_ [P]
= o o 2 g =
: o ° 3 9 = =
r S B s FoS 2 0
Ha3Banus pa3nenoB TuCHUTIITHHBL i ® o, o, o 2 &5
= 5 = s 5 o S =
. < < o e =
= = ) 2t S g
9 cemectp
1 Metonp! U poBOI MOAYISLINN B 3 2 0 32 37 |1IK-6
MHOTOKaHaJIbHBIX IU(PPOBBIX CUCTEMAX
CBSI3U
2 Meronpl Opraiu3alnny KaHAJIOB MHOXe- 3 0 0 28 31 | IIK-6
CTBEHHOTO JI0CTYIIA.
3 IlceBaociy4aiiHble MOCIEI0BATENBHO- 2 0 0 38 40 [1K-6
CTH B MHOTOKaHAJIbHBIX CUCTEMAax CBS3H.
Hroro 3a cemectp 8 2 0 98 108
10 cemectp
4 Metobl TUGPOBON MOAYISALMH B 0 0 4 20 24 |IIK-6
MHOTOKAaHAJIbHBIX IIU(PPOBBIX CUCTEMAX
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CBA3H.

5 Metoapl opranu3anyy KaHajao0B MHOMXKE- 0 2 4 36 42 |TIK-6
CTBEHHOTO JOCTYTIA.
6 IlceBnociy4yaliHbie MOCIEI0BATEIBLHO- 0 2 0 14 16 I1IK-6
CTH B MHOTOKaHAJIbHBIX CUCTEMAX CBS3HU
7 CucteMbl MOOUIILHOM CBSI3U 0 2 4 16 22 |TIK-6
Hroro 3a cemectp 0 6 12 86 104
Hroro 12 184 212
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JeKIHAM)
CopeprkaHue pa3ienaoB TUCIUILINAH (TI0 JICKIHSAM) IPUBEAICHO B Tabmuiie 5.2.
Tabmuma 5.2 — ConeprkaHue paseiaoB JUCIUILIAH (TI0 JISKIIHSIM)
3 z £
s 5
HazBanus pa3znenos ConeprkaHue pa3ienoB JUCIUILIUHBI 110 JIEKIHUAM z 7 § %
o S E
2 2
=) g =
9 cemectp
1 Metons! g poBoit KBanparypHoe npeacraBieHle y3KONOJIOCHOTO CUTHa- 3 [1IK-6
MOJYJISIIIUH B J1a, KBaJApaTypHbINA MOAYNIATOP. MHOrONO3UIIMOHHAS
MHOT'OKaHAJIbHBIX KBaJpaTypHas aMIIuTyaHas Moayssinus QAM-M.
uM(ppPOBBIX cUCTEMaX YacTtoTHass MaHUMYJISIIMSI C MUHUMAJBHBIM CIBUTOM
CBSI3U MSK. Monynsius 1/4DQPSK. OproronansHas MOTy-
nsiusi. OpTOroHaNbHOE YaCTOTHOE MYJBTHILIEKCHPO-
BaHue ganHeix OFDM.
Hroro 3
2 Meronp! opranmzanuu | Kimaccuduxanys MeTo0B yruloTHEHUs KaHanoB. Ya- 3 [1IK-6
KaHaJIOB CTOTHOE HE OPTOTOHAJILHOE YIUIOTHEHUE KaHAaJOB, 3a-
MHO>XECTBEHHOTO LIUTHBIN UHTEpBaL. BpeMeHHOE CHHXPOHHOE U aCHH-
JOCTYyTIA. XPOHHOE YIJIOTHEHHE KaHAJIOB, 3allIUTHBII HHTEPBAJL.
YacToTHOE OPTOrOHAJILHOE YIIJIOTHEHHE KaHAJIOB
OFDMA. KoznoBoe yImioTHeHHE KaHalloB, 0000IIeH-
Hasi CTPYKTypa, OPTOrOHAJIbHBIE U KBa3HOPTOrOHAJIb-
Hble aHcaMOncuraanoB. CHHXPOHHOE KOJOBOE
YIUIOTHEHHE KaHAJIOB. ACHHXPOHHOE KOJOBOE YILIOT-
HEHHUE KaHaJIOB, cucTeMHas nomexa. [llupokono-
JIOCHBbIE KaHaub! cBs3u. [1IupokononocHble CUTHATIBL,
0a3a curnana, Kod(pPUIHMEHT pacIIUpEeHus CIIeKTpa
[Ipeo6pa3oBanue GopMBbl U CIEKTPA CUTHAJIA B IIMPO-
KOIIOJIOCHOM KaHaJie C MPSIMBIM PaCIIMPEHUEM CIIeK-
Tpa.
Hroro
3 IlceBnocnyyvaiinbie Anroputm dopmupoBanus auHeiHbIX [1CI1, cTpyk- 2 I1K-6
IIOCJIEIOBATENIBHOCTU B | TypHas cxeMa reHeparopa juHenHon [1CII. Henuneii-
MHOTOKaHAJIbHBIX sble [ICII, ctpykTypHas cxema reHepaTopa HeJIMHEe -
CHUCTEMAaxX CBSA3U. Hoii IICII ¢ BHemIHEN 1 BHYTpEHHEN JIOTMUECKOU
dbynaknueit. Jlunerinsie [ICIT MakcuManbHOM JTHHBL,
CTPYKTypHas cxeMa reneparopa M-mnociieioBaTesbHO-
CTH.
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Htoro 2

Uroro 3a cemectp 8

Hroro 8

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMIVINHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUIIHHAMHA
Paznenbl qUCHUIIIMHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (MIPEIbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUTMHAMU MIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmua 5.3 — Pa3aens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3zenoB naHHON TUCHUIIIMHBI, A1 KOTOPBIX HEOOXOIUMO
HayMeHOBaHME TUCLUTLIHH U3y4yeHue 00eCIeunBaOIINX U 00ECIICUNBAEMbBIX AUCIUILINH

1 2 3 4 5 6 7

[IpenmecTByronme qUCUUILIMHBI

1 MHoroKaHaNbHBIE IU(POBBIC CH-

+ + + + + + +
CTEMBI IIepeavn

2 O61mas Teopusi paaroCBsI3U + + + +
3 PamnoTexHU4eCKHE CHCTEMBI + +

[Tocnenyromue TUCIUITITUHBI

1 MHorokaHalbHBIE IU(POBBIC CH-
CTEMBI IlepeIaun

+ + + + + + +

5.4. CooTBeTCTBHE KOMIIETEHIUIi, POPMHUPYeMBbIX TPU U3YYeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHI
CoOTBeTCTBHE KOMITETEHIMH, (OPMUPYEMBIX MPH W3yYEHUU IUCHUIUIMHBI, W BUAOB 3aHATHH
IpeJCTaBIeHO B Tabnuie 5.4.
Tabmuna 5.4 — CooTBEeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3yYSHUH JAWUCIMIUIMHBI, ¥ BUJIOB 3aH-

TUH
§ Bunnl zanstuin
= = ;
© o
) <
5 y & 8 S DopMBI KOHTPOJIS
s = 5 g Z
S = = O
~ =
I1K-6 + + + + KonTponbhas pabota, lo-

MatHee 3aganne, OT4eT no
nabopaTopHoii pabore,
Ompoc Ha 3ansaTUsAX, Tecr,
HuddepenunpoBaHHbIii 3a-
qer

6. UaTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yYEeHHUS
He npenycmotpeno PVYII.

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

Haspanus paznenon HaumenoBanue nabopatopHbIx padboT

TpynoeMKocCTb,
q
dopmupyembie
KOMIIETEHIINU

10 cemectp
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4 Metoapl 1TupoBOi OFDM Monymnsius T1K-6
MOJIYJIALINY B Hroro
MHOTOKAaHaJIbHBIX
IU(POBBIX CUCTEMAX
CBSI3HU.
5 Meronel opranusanuu | MeTron MHOKECTBEHHOT'O IOCTYIIA C YACTOTHBIM pa3- 4 [1IK-6
KaHaJI0B nenenueM kaHaioB OFDMA
MHOKECTBEHHOTO Wroro 4
JIOCTYyTIA.
7 Cucrembl MmoOmiibHOM | [Ipouienypa yactotHoM cunxponuzanuu B OFDM cu- 4 [IK-6
CBSI3U CTEMax CBS3H
Hroro 4
Hroro 3a cemectp 12
Hroro 12
8. lIpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanMenoBan#e MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmmie 8. 1.
Tabmuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)
3 z £
3 ==
g 2 5
HaszBanwus pasznenos HanMeHnoBanne nMpakTUUECKUX 3aHATHN (CEMHUHAPOR) z 7 &5
o S E
X g =
> &3
= =
= S
9 cemectp
1 Metons! g poBoit MHoOrono3unuoHHas KBaApaTypHas aMILUIUTyHas MO- 2 [1IK-6
MOJYJISIIIUH B TYJSALINS.
MHOT'OKaHAJIbHBIX Vroro 2
u(poBBIX cHUCTEMax
CBSI3U
Hroro 3a cemectp 2
10 cemectp
5 Metonapt opranuzanuu | [HIMpoKoIonoCHbBIE KaHAIBI CBSI3HU. 2 T1K-6
KaHAJIOB
aHaJo Hroro 2
MHOKECTBEHHOTO
JI0CTyTIA.
6 IlceBnocyualinble Anroputmsl (GOPMHUPOBAHUS M-TIOCIIEA0BATEIbHOCTEN 2 [1IK-6
MOCJIEIOBATEILHOCTU B | ¥ Koz1oB [ona
MHOTOKaHAJIbHBIX Vroro 2
CUCTEMax CBSI3U
7 Cuctembl MOOUIBHON | CHcTeMa ¢ KOIOBBIM pa3zieJIeHUEM KaHaJlOB CTaHAap- 2 [1IK-6

CBsA3U

Ta [S-95.

HUroro

Hroro 3a CEMCECTP

Hrtoro

Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETECHIIMH TPEICTaBICHbI B

Tabimue 9.1.

9. CamocTrosiTesqibHasi paboTa
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
2 5 =
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos = = @OpMBI KOHTPOJIA
6 ] = O
padoThI 8 g 2
=3 ez
a e g
~ S}
9 cemecTtp
1 Metons! g poBoi [ToaroroBka k mpakTuue- 4 |IIK-6 Onpoc Ha 3anaTusx, Tect
MOJYJISILIUU B CKHM 3aHSTUSAM, CEMHHA-
MHOT'OKaHAJIBHBIX pam
UHGPOBLIX CHCTEMAX CamocTosiTeNnbHOE U3yUe- 26
CBAM HHE TeM (BOIIPOCOB) Teope-
TUYECKOM YacTu Kypca
[IpopaboTka TeKIHOHHOTO 2
MaTepuana
Hroro 32
2 Metonp! opranuzanun | CaMOCTOATENIBHOE U3y4e- 26 |IIK-6 JuddepeHunrpoBaHHBIHI
KaHaJI0B MHO>KECTBEHHOTO | HUE T€M (BOIIPOCOB) TEOpE- 3a4eT, Onpoc Ha 3aHATHUSX,
JIOCTyTaA. TUYECKOM YacTH Kypca Tect
[TpopaboTka TeKIHOHHOTO 2
MaTepuaita
Hroro 28
3 IlceBnocnyvaiinbie CamocrosiTeTbHOE U3yue- 26 |TIK-6 JloMamaee 3aganue,
HOCJIEZI0BATEILHOCTHU B HUE TeM (BOIPOCOB) Teope- Ompoc Ha 3ausTUAX, Tect
MHOTOKaHaJIbHbIX TUYECKOM 4acTu Kypca
HCTEMax CBSI3HU.
cHcTeMax CBis [IpopaboTka JTeKIIHOHHOTO 2
Marepuaia
BrimmosHEeHME TOMAIITHAX 10
3aJjaHu
Uroro 38
Hroro 3a cemectp 98
10 cemectp
4 Metonp! 1M poBoit [ToaroroBka K mpakTu4e- 4 |IIK-6 JuddepeHunpoBaHHbIif
MOJYJISILIUU B CKHM 3aHSTUSAM, CEMHHa- 3aueT, Onpoc Ha 3aHATHUSX,
MHOTOKaHAJIbHBIX pam Otyet mo taboparopHOU
U(POBBIX CHCTEMAX CaMOCTOATEITBHOE H3yte- 12 pabore, Tect
BSI3H.
CBA3 HUE TeM (BOMPOCOB) Teope-
THUYECKOM 4acTH Kypca
OdopmiteHre 0TIETOB 1O 4
JabopaToOpHBIM paboTam
Hroro 20
5 Merone! opranuzanun | BemmonHenne konTponsHeix | 12 | TIK-6 JuddepeHunpoBaHHbIif
KaHaJIOB MHO>KECTBEHHOTO | paboT 3a4et, KonTponpHas pabo-
Tyma. Ta, Onpoc Ha 3aHATHIX
flocTyna [ToaroroBka Kk mpaxkTuye- 4 a, Onpoc Ha 33 ’

CKHUM 3aHATUAM, CEMUHA-

Otuet o nabopaTopHoOH
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pam pabore, TecT
CamocTosiTenbHOE U3yye- 12
HHE TeM (BOIIPOCOB) TEOpe-
TUYECKOM YacTH Kypca
OdopmieHre 0TYETOB 0 8
nabopaTopHBIM paboTam
Hroro 36
6 IlceBnocnyyaiinbie [ToaroroBka kK mpakTuue- 2 |IIK-6 JuddepeHnmpoBaHHBIHI
MIOCTIeIOBATENILHOCTHU B CKUM 3aHATHUSM, CEMUHA- 3aveT, Onpoc Ha 3aHATHUSAX,
MHOTOKaHaJbHBIX pam Tect
UCTEMaX CBSI3H
cHeTeMax Cpis CamocTosTensHoe u3yye- 12
HHE TeM (BOIIPOCOB) TEOpe-
TUYECKOM YacTH Kypca
Hroro 14
7 CucteMbl MOOMIIBHON | CaMOCTOSITENIbHOE U3Yy4e- 12 |IIK-6 JuddepeHunpoBaHHbIi
CBSI3U HHUE TeM (BOIPOCOB) Teope- 3ayeT, OT4er no yabopa-
TUYECKOU 4acTu Kypca TOpHOM pabdote, Tect
OdopMmieHre OTYETOB IO 4
J1abopaToOpHBIM paboTam
Hroro 16
Hroro 3a cemectp 86
[ToaroroBka n cnava sKk3a- 4 JuddepeHunpoBaHHbIi
MeHa / 3aueTa 3a4eT
Hroro 188
10. KypcoBas pa6ora (IpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4arouuxcst
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecTieYeHrue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa

1. Iudposas moOunbHas paanocBssb [ Tekct] : yuebHOoe mocobue ams By3oB / B. A. [ankuH. - 2-
e 3., mepepad. u gom. - M. : Topsiuast munaus - Tenexkom, 2012. - 592 c. (manuuue B 6ubanoreke TYCYP
- 40 5K3.)

2. Hudposas o6paboTka curHaios : YueOHoe mocoodue aist By30B / A. b. Cepruenko. - 2-e u3. -
CIIG. : TTutep, 2007. - 750[2] c. (nanuuue B 6ubmuotexke TYCYP - 50 5k3.)

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. Bounkos, JI.H. Cuctems! 1iudpoBoii paguocss3u. ba3oBeie METOBI 1 XapaKTEPUCTHKH : Y4eOl-
Hoe nocobue jutst By3oB / JI. H. Bonkos, M. C. Hemupogckuii, 1O. C. Illunakos. - M. : Dkorpenas, 2005. -
390[2] c. (mamuune B 6ubmmorexke TYCVYP - 42 3k3.)

12.3. YueOHO-MeTOAUYECKHE MOCO0OU

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs
1. MHorokaHajgbHBIE CUCTEMBI NUPPOBON PagHOCBsA3U: MeToaudeckoe mocodoue K Jrabopartop-
HeIM paboram / Jlemumo A. . - 2012. 24 c. [DnextpoHHBIH pecypc] - Pexum mgoctyna:
http://edu.tusur.ru/publications/1609, nata obpamienus: 24.01.2017. [DnekTpoHHsIi pecypc] - Pexxum no-
ctyna: http://edu.tusur.ru/publications/1609, nara o6pamenus: 08.06.2018.
2. MHorokaHaibHbIe IU(PPOBBIE CUCTEMBI Mepenaur: MeToIn4ecKoe Mmocoorne K MpakTUIeCKHM
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3aHITHSIM TIO CIIEHUATBHOCTSAM JUIsl BCEX TEXHHUYECKHX HAIPABICHUH PaJMOTEXHUYECKOro ¢akyabrera /
HemugoB A. . - 2014, 25 c¢. [DOnekrtponHeli  pecypc] - Pexum  gocrtyna:
http://edu.tusur.ru/publications/4185, nara obpamenus: 24.01.2017. [DnexkrponHslii pecypc] - Pexxum no-
cryma: http://edu.tusur.ru/publications/4185, nara oopamenus: 08.06.2018.

3. MHorokaHajgbHble CHUCTEMbl HU(POBOM paguocBs3u: Y4eOHO-METOauuecKoe mocolbue 1o
camocrosTenbHON pabore/ lemumo A. S. - 2012. 45 c. [DnexkrpoHHBIA pecypc| - Pexum mocryma:
http://edu.tusur.ru/publications/1598, nara obpamenus: 24.01.2017. [DnexkrponHslii pecypc] - Pexxum no-
cryma: http://edu.tusur.ru/publications/1598, nara o6pamenus: 08.06.2018.

4. OcCHOBBI IOCTPOEHHSI CUCTEM OECIIPOBOIHOTO IHUPOKOMNOIOCHOTO JA0CTyNa: Y4eOHO-MEeTOIu -
yeckoe rmocobue st maboparopsix padot / Kprokos f. B., Poroxxaukos E. B., [llu6ensryt A. A. - 2015.
49 c. [DnextponHsbIil pecype] - Pexxum moctyma: https://edu.tusur.ru/publications/5107, nata oOpameHus:
08.06.2018.

5. OcCHOBBI IOCTPOEHUS TEIEKOMMYHHMKAIIMOHHBIX cucTeM U ceteld. Yacth 1. CucreMsl nepena-
yu: YueOHO-METOANYECKOe MOCOOHe I MPAKTUUECKUX 3aHATHA M CaMOCTOATENbHON paboTel / ITyros-
kuH A. B. - 2012. 62 c. [DnexTpoHHbII pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/1267,
nata oopamenus: 08.06.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
HHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaromuxcs
U3 YUCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMAIIIH.

JL1s1 JIMI ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM cJIyXa:

- B (hopMe FJIEeKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI

1. HWuadopmaunonnas cucrema "EauHoe oOKHO nocTyma K oOpas3oBaresbHbIM pecypcam”
http://window.edu.ru/ (cBoO6oaHbII TOCTYI);

2. VYauBepcurerckas uHpopmarmonnas cucteMa POCCHUS uisrussia.msu.ru (moctynm mo IP-
aapecam TYCVYPa.);

3. HMudopmaunonusie, CIIPaBOYHBIC u HOpPMaTUBHBIE 0a3bl JTaHHBIX -
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MaTtepuaibHO-TeXHMYECKOe 0O0ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6uue TpedGoOBaHUA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHne JJIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOM aTTECTAI[UU HCIIONIBL3YEeTCs yueOHas ayTUTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MMeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1JIsl NPAKTHYECKUX 3aHATH
VYuebHast aymuropus « Berancnurensusiii 3am» / KomnbloTepHslii Kace
yueOHasi ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
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BEJICHUS 3aHITHIA TaOOPaTOPHOTO THUIA
634034, Tomckas obnacts, . Tomck, Bepmuauna ynuia, 1. 47, 318 ayn.
Ornucanmne UMEIIErocs 000PyIOBaHHUS:
- Jlocka MapkepHas;
- DKpaH Juid IPOEKTOpa;
- 8 pabounx crannuii Ha 6a3e mpomeccopoB AMD Athlon II X2;
- 2 pabounx ctaHmwmii Ha 6a3e mpomeccopoB Core 2 Duo;
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpamMmMHoe obecrnieueHue:
— Adobe Acrobat Reader
— LibreOffice
Microsoft Windows 8.1 u Huxe
— Qucs
— Scilab

13.1.3. MaTepuajibHO-TeXHUYECKOE U IPOrPaMMHoOe odecrnedyeHue sl JIadopaTOpHbIX padoT

VYuebnast aynmuropus « Berancnurensheiii 3am» / KomnbloTepHslii Kiace

yueOHas ayTuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHITHIA TaOOPaTOPHOTO THUIA

634034, Tomckas obnacts, . Tomck, Bepmauna ynuia, 1. 47, 318 ayn.

Onwucanue uMeronierocs 000pya0BaHuUS:

- Jlocka MapkepHas;

- DKpaH Juid IPOEKTOpPa;

- 8 pabounx crannuii Ha 6a3e mporeccopoB AMD Athlon II X2;

- 2 pabounx ctaHmmii Ha 6a3e mpomeccopoB Core 2 Duo;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

— Adobe Acrobat Reader

— Keysight SystemVue

— LibreOftice

— Qucs

— Scilab

— WinDjView

13.1.4. MarepuajibHO-TEXHHYECKOE U MIPOrPaMMHoOe o0ecrneuyeHue 1Jisi CAMOCTOSTeIbHOW padoThl
Jiiss caMoCTOsTENbHON pabOThl UCIIONB3YIOTCS y4eOHBIE ayAMTOPHM (KOMITBIOTEPHBIE KIJIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.

CoctaB 000py/IOBaHUS:

- yueOHast mebenb;

- komneroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81'Tw. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYCHBI K ceTh «/HTepHeT» U 00eCleYnBarOT JOCTYI B AJIEKTPOHHYIO HH-
(hopMaMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[TepeyeHb MPOrpaMMHOIO OOCCIICUCHUS:
- Microsoft Windows;
- OpenOftice;
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- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;
- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMHU 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIMU B TOCTYMHBIX (hOpMax, MOOUILHOM CUCTEMBI IPENoIaBaHus 11 00y4JaroIXcs
C MHBAJIMIHOCTHIO, TOPTATUBHONW MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayTuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000pyloBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOU, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHAX BO3MOKHOCTH IIPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha 3KpaHe) MPU MOMOIIY BUICOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOLIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOMCTBA BBOAA MH(OPMAIIMU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONIB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBBIE 3agaHusA

1. MHOX€eCTBEHHBIH JOCTYI C YaCTOTHBIM pa3/ieIeHUEM, CIIOCO0 YCTpaHEHUsI MEKKaHaIbHbBIX TO-
Me€X.

/ @ubTpaIus CUrHaja 1o yactore / BBeaeHue 3amuTHOrO MHTEpBaia U GUIbTpAllUsS CUTHANIA TI0
yactoTe / BBenenue 3amuTHOro nHTepBaia / PazHeceHne KaHAIbHBIX CUTHAJIOB TIO BPEMEHH /

2. MHO>eCTBEHHBIN JOCTYI C BpEMEHHBIM pa3fiefieHueM, ClIoco0 yCTpaHEHUs] MEKKaHAJIbHBIX T0-
MeX

/ TIONTb30BaTENIM Ha MHTEpBAJIe Kajapa BeAyT Mepenady MOCIIeIOBATEIbHO / TOJIh30BATEIH BEIYT
nepeaady Ha pa3HbIX YacTOTaX / KaKJOMY IMOJIb30BaTeI0 B KaJIpE BBIACISETCS BPEMEHHOE OKHO, B TEYe-
HUN KOTOpOFO OH BCICT nepezlaqy, IS YCTpaHeHI/IH MECKKAHAJBHBIX ITOMEX B KAXKIOM OKHEC BBOAUTCS 3a-
[IMTHBIN HHTEPBA, B TEUEHUU Tiepeada He BeJeTcs / MOJIb30BaTeNld Ha HHTEPBAJIE KaJipa BeayT Mepenady
MOCJIEIOBATEIHFHO U B JJAHHBIE BCTABJISIOT 3AIIUTHBINA WHTEPBAT /

3. MHOXeCTBEHHBIH TOCTYII C KOJAOBBIM pa3JielIeHueM, Coco0 yCTpaHEHUSI MEKKAHATBHBIX TIOMEX

/ KOAOBBIC KAaHAJIbI OpFaHI/ISYIOTCH Ha OCHOBC HpI/ICBOGHI/IH Ka)K}IOMy KaHaJ'Iy I/IH}II/IBI/I)IyaJ'II:HOl"O
KOJla M K&Kl KO TepeaaeTcs IMOCIIeN0BaTeIbHO BO BpEeMEHHU / KOJOBBIE KaHAJIBI OPTaHU3YIOTCS Ha
OCHOBC HpI/ICBoeHI/IH Ka)KJIOMy KaHany I/IH)II/IBI/I}IyaJ'II:HOFO Koga n Ka)K}IBIfI KO HepenaeTcsf Ha CBOCI71 qa-
CTOTE / KOIOBBIE KaHAJbl OPTraHU3YIOTCS Ha OCHOBE MIPUCBOCHUS KaXIOMY KaHaTy WHIANBUAYAIBHOTO KO
nu Me>1<)1y KOAaMU BBOIUTCA 3aH1HTHBII71 I/IHTepBaJ'I / KOIOBBIC KaHAJIbI OpFaHI/I3y10TC$I Ha OCHOBEC HpI/ICBoe-
HUSl KOKJIOMY KaHaly WHIWBUIYaTbHOTO KOJA, YCIOBUEM OTCYTCTBHUSI MEKKaHAJIbHBIX MOMEX SIBISETCS
OpPTOTOHATHHOCTH KOJIOB /

4. MHOXECTBEHHOI IOCTYIl ¢ OPTOTOHAJHHBIM YACTOTHBIM pa3lelICHHEM, YCIOBUS OTCYTCTBUS
MCXKKAaHAJIbHBIX ITOMECX

/ KaXABIH KaHAN BEJET Mepeaady Ha MOJAHECYIIUX B BBIICICHHOHN MOJI0CE YacTOT, YCIOBUEM OTCYT -
CTBHUA MCXKKAHAJIBHBIX ITOMCX ABJISICTCIA OpTOFOHaJ'II)HOCTI) Hongecyme B BI)IJI@J'I@HHOﬁ CUCTEMEC ITOJIOCE
YacTOT / KOKABIA KaHAT BEJIET Mepeaady Ha MOAHECYIIUX B BBIICJICHHOHN MOJ0CE YaCTOT, YCIOBUEM OTCYT-
CTBHUA MCXKKAHAJIBHBIX ITOMECX SABJIISICTCS (i)I/IJ'H)TpaHI/IH KaHAJIbHBIX CHUTHAJIOB I10 4HAaCTOTC / Ka)K)II)II\/’I KaHall
BEJICT Mepeady Ha MOJHECYIINX B BBIJEICHHOHN MOJOCE YacCTOT, YCIOBHEM OTCYTCTBUS MEKKaHATHHBIX
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MOMEX SIBIISIETCS BBEICHUE 3amUTHOTrO nHTepBana B OFDM cuMBOI / KaKIblii KaHAT BEAET Iepeaady Ha
MOJTHECYITUX B BBIJIEJICHHOMN IMOJIOCE YAaCTOT, YCIIOBUEM OTCYTCTBUS MEKKaHAJIbHBIX ITOMEX SIBIISIETCS BBE-
JICHME 3allIUTHOTO MHTEpBaja 1o 4yacTtore /

5. Kakumu mapameTpamu onpezensercs TpedyeMas mojioca Nponyckanus nu(poBoro kaHasua cBsi-
31

/ CKOPOCTBIO TIepeaaur HHGOPMAITHH / CKOPOCTHIO KaHATBHOTO KOJUPOBAHUS / CKOPOCTHIO KaHAIh-
HOTO KOIMPOBAHMSA / CKOPOCTBIO MepeJadll CHMBOJIA MOYIISLIUH /

6. CUMBOJI MOIYJISIIUM B IU(POBBIX KaHAJIaX CBS3U. ..

/ OmnpeneneHHBI Ha KOHEYHOM HHTEpBaJieé BPEMEHU CUTHAJ, NEPEeHOCAUIN OUTHI cooOIIeHus /
ornpezeNeHHbI Ha KOHEUHOM MHTEpBAJIe BPEMEHHU CUTHAJI, B TapaMeTphl KOTOPOTro OTOOpaKeHHI (3amuca-
HbI) OUTHI COOOIICHHS / TPAHCTIOPTHBIM CUTHAJ, IEPEHOCAIINN HHPOPMAIUIO / OUTOBBIM CUTHAJ, IEPEHO-
cAMii cooOrienue /

7. KBasparypHoe npeicTaBlIeHUE Y3KOIIOJIOCHOTO CUTHANA

/ S(t) = i(t)cos(mt) —q(t)sin(wt), Tae i(t) u q(t) MeaTIEHHO MEHSIOIIMECS aMILTUTY/IbI, COOTBETCTBEH -
HO cuH(a3Has U kBaapartypHas / S(t) = A(t)cos(wt), Tae A(t) melcTBUTENbHAS MEUICHHO MEHSIONIAsICs
amrmutyna / S(t) = i(t)cos(mt) —q(t)sin(wt), rae i(t) 1 q(t) KOMIUIEKCHBIE MEIJICHHO MEHSFOIITHECS aMILIH -
TyIbl, COOTBETCTBEHHO, cuH(Da3Has u kBaapatypHas / S(t) = i(t)cos(mt) rae i(t) KOMIUIEKCHAsT MEAICHHO
MEHSIOLIAsICS aMIUTUTyAa /

8. Onpenenenne OFDM cumBona:

/ Huckpernbie orcuetsl OFDM cuMBOa SBISIOTCS PE3Yy/IbTaTOM BBITIOJIHEHHS OOpPaTHOTO JUC-
KpeTHOTo npeobpazoBanus Oypre, B K03 PUIIMEHTHI KOTOPOTo 0TOOPaXKEHbI CUMBOJIBI coodmeHus / Jluc-
kpetHbie oTcueThl OFDM cumBona SBASIOTCS pe3yinbTaTOM BBIMOJIHEHHS MPSMOTO JUCKPETHOTO MPEo0-
pazoBanust Oypee / Auckpernsie orcueTsl OFDM cumBomna SBISIFOTCS pe3y/IbTATOM BBITIOTHEHHSI PSMOTO
JTMCKpETHOTO TipeodpazoBanusi Dypbe, B KOAHOUIIHMEHTH KOTOPOTO OTOOPaKEHBI CUMBOJIBI COOOIICHUS /
Huckperabie otcuetsl OFDM cuMBona SIBISIIOTCS PE3YJIbTaTOM BBIIIOJHEHUS OOPAaTHOTO JAUCKPETHOTO
npeoOpazoBanus Oypobe /

9. Kak onpezensercs CKOpoCTh nepenadr nHpopMalun

/ CKOpoCTb, ¢ KOTOpo# nepeaarorcst Outbl / CKOpOCTh, ¢ KOTOPOH MCTOUYHUK TE€HEPUPYET OUTHI CO-
obmienust / CKOpOCTh, ¢ KOTOPOH TepeaaroTcsi OUTHI cooOIIeHus mocie koaupoBanus / CKOpOCTh, ¢ KOTO-
pOii epesaroTCcsi CUMBOJIBI MOTYIISILIVH /

10. Kak ompenensieTcsi CKOpOCTh KaHaJIbHOIO KoaupoBaHus CKOpPOCTb, ¢ KOTOPOH NEpenaroTcs
CHUMBOJIBI KOJIa

/ CKOpOCTb, C KOTOpPOU Kozep reHepupyeT OuThl koga / CKOpOCTh, ¢ KOTOPOUH MepeqaroTcss OUTHI
coo01eHus nmocie konupoBanusi / OTHOILIEHNE CKOPOCTH Nepeaadl MHPOpMalMU K CKOPOCTH Nepenadu
CHUMBOJIOB Koza /

11. IInpoKonoJIOCHBIE KaHAJIbI CBA3M. . . .

/ KaHassl ¢ IUPUHOM CHIEKTpa CUTHAJIa HAMHOTO OoJblIel ckopocTu nepenaun nadopmarmu / Ka-
HaJIbl C IMPUHOM CIIEKTpa CUTHAJIa HAMHOTO OoJIbITeit Hecyel / Kananbl ¢ mmMpruHON CIIeKTpa CUTHAIA
CpaBHUMOM ¢ Hecymiel / KaHalbl ¢ BBICOKOI CKOPOCTBIO Niepeaaun HH(popmMaruu /

12. [IInpOKOMOIOCHBIE CUTHAJIHI ...

/ CurHanbl JUIsi KOTOPBIX MPOW3BEACHHUE IMIMPUHBI CIIEKTpa HA WHTEPBAN OMPEICICHUs HAMHOTO
6ompiie enuHUIbl / CUTHANBI ¢ IMIMPUHOM CIEKTpa HAMHOTO OoJbIneil Hecymiel / CUTHANIBI ¢ ITUPUHON
CHEeKTpa CpaBHUMOI1 ¢ HecyIel / CUrHaNbI ¢ BBICOKOM CKOPOCTBIO Mepeaadn HHPpOpMaIuu /

13. Ckonbko OUT KogupyeTcst B 01HOM cumBoiie QAM-16?

/12/16/8/4/

14. Jlnst xakoro Buja u(poBoil MaHUITYIISIIIUA CUMBOJIbHAS M MH(OPMAIIMOHHASI CKOPOCThH COBIIA-
natot? / 8PSK / 16QAM / QPSK / BPSK /

15. Cucrema tpankoBoii cBa3u TETRA, moxysmsius. ..

/ QAM-4 / BPSK / n/4DQPSK / QAM-16/

16. Cuctema tpankoBoii cBsisu TETRA. BpemenHnast cTpykTypa rpymnmoBOTO MOTOKa pa3duTa Ha
YPOBHH:

- TIAKET;

- Kajp;

- MYJIBTUKAID;
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- TUTIEpKaJIp.

B kakoMm sieMeHTe CTPYKTYphl peai30BaH METO/I BpEMEHHOIO YIIJIOTHEHUS! KaHAJIOB

/ MynbTHKap / maket / kajap / runepkaup /

17. Kakomy yCJIOBHUIO IOKHBI YIOBJIETBOPSITH TEHEPUPYIOIIUE MOTUHOMBI M-IIOCIEI0BATEIBHO -
CTH

/ OpTOTOHANBHOCTU / TIOJMHOMBI JOJKHBI ObITh NMPOCTHIMHU / CTENEHb MOJMHOMA JIOJKHA OBITH
paBHA JUIMHE PerucTpa cIBUra / Koa(pUIMEHTH OJIMHOMA MOTYT IPUHUMATh 3HaueHust 0 wnu 1 /

18. Ha ocHOBe KakuX MCEBAOCITYYalHBIX MMOCJIEI0BATEIbHOCTEN OCYIIECTBIISIETCA KOJOBOE YIIJIOT -
HEHHUE KaHAJIOB B CHCTeMe MOOMIIHLHOMU CBsi3M cTaHaapTa [S-95

/ xompl ['omma 6-ro mopsiaka / M-TIOCTEA0BATEILHOCTH 6-r0 mopsaka / GyHKIuu Yomma 6-ro 1mo-
psiaKa / M-TIOCIIeIOBATEIBLHOCTH 15-r0 mopsiaka /

19. C xako# uenpto B cucteme TpaHnkoBou cBsizM TETRA opranu3yroTcs JOru4ecKue MaKkeThl. . .

/ yIIIOTHEHMS KaHAJIOB / epeayn cayKeOHBIX KOMaH / CHHXPOHU3ALUY / ONITUMH3AIMH pacIipe -
JIeTICHUS CITYKeOHOU MH(OpMAIUU B TPYITIOBOM ITOTOKE /

20. C kakoii nenpto B cucteme TpankoBoit cBsisu TETRA B nornueckue maketsl MOOUIBHOM CTaH-
IIUU BBOJIUTCS 3aIIUTHBIN UHTEPBAIL. ..

/ ycTpaHeHUs] MEKCUMBOJILHOW TIOMEXH / TIepeaun CIy)KeOHbIX KOMaH]l / CHHXPOHMU3ALUH / yCTpa-
HEHUS MEKKaHAJbHOU momexu /

14.1.2. TeMmbl KOHTPOJILHBIX padoT
Lludpossie cucTemsl neperadn

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
Mertozs! poBOY MOIYIIALINHM B MHOTOKaHAJIBHBIX IU(MPOBBIX CHCTEMAaX CBSI3H.
Merto/ipl OpraHu3aiy KaHAIOB MHO)KECTBEHHOTO JIOCTYTIA.
[IceBnocmyyaiiHpie OCIEAOBATEILHOCTH B MHOTOKAHAJIBHBIX CHCTEMaX CBS3H.
CucteMbl MOOMIIBHOM CBS3H.

14.1.4. Tembl fOMAIIHUX 3aJaHAN
Metonbpl MOAYISLIUYU B IIUPPOBBIX CUCTEMAX MEepeaayH.

14.1.5. Bonpocsl iuddepeHnupoBaHHOro 3a4eTa

KBanparypHoe npezacraBieHue y3KONOJ0CHOTO CUTHaNA, KBaipaTypHas MOTYJISIIMSL.

MHorono3unuoHHas KBaaparypHas aMIuinuTyaHas Moayisinus QAM-M.

YacToTHass MaHUNYJISILMS ¢ MUHUMAaNbHBIM ciBuroM MSK.

Monymsius 1/4DQPSK.

OproroHanpHasi MOIYJSALIUS.

OpToroHajabHOE YaCTOTHOE MYJIbTUILIEKCUpOoBaHue JaHHbIX OFDM.

OFDM wonynsnus - UKITAYECKHi mpeduKc

MeTtoapl opranu3anusi KaHaJIOB MHOKECTBEHHOT'O JIOCTYTIA.

YacTtoTHOE HE OPTOTOHAJIBHOE YIUIOTHEHUE KaHAJIOB, 3aILMTHBIN HHTEPBAJ.

BpemeHnHoe ymnioTHeHHEe KaHAIOB, 3alIUTHBIN HHTEpBa/

YacTtoTHOE opTOoroHanbHoe yrioTHeHue kananoB OFDMA.

KonoBoe yminoTtHeHue kaHalioB, 0000IIeHHAs CTPYKTYpa.

IupoxononocHsle KaHalbl cBs3H. LIIWpokomosocHsle cUTHaNBI, 0aza cUrHama, Kod(QQUIMEHT
pacUIMpeHHsl CIEKTpa.

[IceBnocmyualinble Mocie0BaTeNbHOCTH, ANrOpUT™M GopmupoBanus JuHelHbIX [ICII, cTpykTyp-
Has cxeMa reneparopa quneitnoi I1CII.

Henuneiinbie IICII, ctpykTypHas cxema reHeparopa HenuHelHoi [ICII ¢ BHemHel 1 BHyTpeHHEN
JIOTUYECKON (yHKITHEH.

JInneitnble TICIT makcumanbHOM JUIMHBI, CTPYKTypHas cxeMma reHeparopa M-mocienoBaTellbHO-
CTH.

[IpuHIMI MOBTOPHOTO KCIIOIB30BAaHUS YaCTOT B COTOBBIX CHCTEMax CBSI3U. JIYIJIEKCHBIH pEeXHUM
padoTHI.

Cucrema TtpankoBoii cBsi3u TETRA. BpemenHast cTpykTypa TpymmoBoro motoka. O0oO0mieHHas
CTPYKTypa KaHaJja.

Cucrema MOOHMIIBHOHM CBSI3M C KOJOBBIM pasieneHueM kaHaimoB. Ctannapt I1S-95 O6mas xapakre-
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PUCTUKA CUCTEMBbI, TEXHUYECKHUE apaMeTPhI.

Crannapt [S-95. bazoBas crannus. Aucam6mu koqupyromux [1CIT u ux HazHaueHue.

Crangapr IS-95. CocTaB, Ha3HAUECHUE W OpraHU3aIUs KOJOBBIX KaHAJIOB 0a30BOW CTAHIUU.

LTE — metox opraHu3anuy KaHAJIOB MHOKECTBEHHOTO JOCTYyIa, CTPYKTypa kaapa Tuna 2 (TDD),
CJIOTBI, CyO(QpeiMBI.

LTE — Hucxomsmuit kanan (Downlink), ¢pusznueckue kaHambl, pecypcHas CETKa, peCypcHbIe 0J10-
KH.

LTE — Hucxonsmuii kanai , opmupoBanne OFDMA cuMBoj1a, OCHOBHBIE TIPOLICTYPHI.

14.1.6. Tembl J1a0opaTOpHBIX padoT
[Ipouenypa yactorHoi cunxponusauuu B OFDM cucremax cBsizu
MeTton MHOKECTBEHHOTO AOCTYIIA ¢ YACTOTHBIM pazfesieHneM kaHanoB OFDMA
OFDM Monynsauust

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajJgamM AJd JUll ¢ OrPAaHHYCHHBIMHA BO3MOKHOCTAMU
310PpOBbS U UHBAJIUA0B
I[J'IH JijI ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMU 3J0POBbSA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHD KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6J'H/IIIa 14 — I[OHOJ'IHI/ITeJ'II)HBIe MaTtepuajibl OLUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMU BO3MOXXHOCTAMU
340POBbLS U UHBAJINOB

Kareropuu Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJISL U OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YCHUS

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOIbHBIE Pa0OTHI

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C HapymieHusiMu
ciyxa

C napymenussmu | CobecenioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIiecTBeHHO yCTHas IpoBepKa

3peHus ONpOC M0 TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHusMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBeHHO 1MCTaHIMOHHBIMU
JIBUTATEILHOTO CaMOCTOSATENIbHbIE Pa0OThI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o0IeMeIMIINHCKIM paloThl, BOIIPOCHI K 3a4ETy, METO/IaMH UCXOJS U3 COCTOSIHUSA
MIOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaloLIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM [JIsl JTUI C OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muip ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI M MHBAIMIOB TPEIyCMAaTpPUBACTCS J0-
cTymnHas (hopMma Mpea0CTaBICHUS 3aJaHUH OIIEHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUs BCIYX;

- MPEOCTaBJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI I MHBAIHIIAM YBEIHMYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i Takux 00ydaromuxcs mpeycMaTpuBaeTcst JOCTYII -
Hast popmMa MpeTOCTaBICHHSI OTBETOB HA 3a/IaHUs, 8 IMEHHO:

— MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIH30BAaHUEM YCIYT aCCHCTECHTA;

- IPE/ICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUS PE3yIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbSl 1 MHBAIHIOB 110 TUCLUILIMHE TpPeIyCMaTpUBaeT IpenocTaBieHne nHopMauu B popMax, aaanTH-
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POBaHHBIX K OTPaHMYCHUSM HX 3[J0POBBS U BOCHPUATHS HH)OPMALIVH:
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHMsI:
- B (hOpME IIIEKTPOHHOTO JIOKYMEHTA;
- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.
JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:
- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;
- B IevaTHoOU opme.
JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-AIBHIaTeJILHOTO anmapara:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B ITe"YaTHOU hopme.

HpI/I H606XO,Z[I/IMOCTI/I AJIs1 JIAL € OTpaHUYCHHBIMU BO3MOKHOCTSAMU 300POBbA U NUHBAJIM0B IIPOLIC-

Aypa OLCHUBAHUS PE3YJIbTATOB 06yqu1/151 MOXET NPOBOAUTHECA B HCCKOJIBKO 3TAIlOB.
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