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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenu u 3a1aun JUCHUILIAHBIL: JaTh OCHOBHBIE CBEJICHUS O KaHAJIaX Nepeayun
uHpopManMKM, WX KiIacCU(PUKAIMKM U OCOOCHHOCTSX HCIIOIb30BaHUsA. [ J1aBHOE
BHUMaHUE  yJACJICHO LU(PPOBBIM  CHCTEMaM  PauoCBs3U  (MOIYJISIIUH,
KOJMPOBAaHUIO, ITU(POBAHHIO), TEXHOJIOTHUSM MHOTOCTAHIIMOHHOTO JOCTYyTIa,
MeTojaM OOpbObl ¢ MOOOYHBIMM KaHajlaMU MOpHeMa U MHOTOJYYEBOCTHIO
pacrpocTpaHeHHUs paJuoCUrHaia.

2. Ilnanupyembie pe3ynbTaTbl 00YUEHHS MO JUCHUILIMHE (MOIYJIIO).

[lepeueHp  (GopMHpYEMBIX pPE3YyJbTAaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHLIUI) B pe3yJbTaTe 00yUYeHuUs 10 AUCHMILTMHE (MOIYIIO):

IIK-7 - CnocoOeH BBINONHATH paOOThl Ha MPOU3BOJICTBEHHOM YYacTKe
KEJIE3HOJOPOKHOM  DJJEKTPOCBSA3M IO OJKCIUIyaTalud,  TEXHUYECKOMY
OOCITyKMBaHUIO, PEMOHTY U MOJEPHM3ALMH YCTPOHCTB M  DJIEMEHTOB
TEJIEKOMMYHUKAIIMOHHBIX cucTeM U ceredl. CrocoOeH OCyIIECTBIATh aHAIU3 U
KOHTPOJIb Ka4eCTBa ¥ 0€30I1aCHOCTH TEXHOJOTMYECKUX IIPOLECCOB IKCILTyaTaluy,
TEXHUYECKOT0 00CITYKUBAaHUS, PEMOHTA U MOJIEPHU3ALIUN YCTPOICTB U 3JIEMEHTOB
TCC. CnocobeH uCIoNb30BaTh HOPMATUBHO-TEXHUUYECKHE JOKYMEHTBHI H
TEXHUYECKUE  CpeAcTBa Ui JMAarHOCTUKMA  TEXHUYECKOTO  COCTOSIHMS
TEJIEKOMMYHHUKAIIMOHHBIX CHCTEM M CETEH JKEJIE3HOAOPOKHOIO TPAHCIIOPTA;
BBIMOJHATh TEXHOJOTMYECKHE OIlepaliH, CBA3aHHbIE C OE30MaCHOCThIO H
YIPABJICHUEM JIBUKEHHUEM I10E€3]10B,.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOAYJII0) MPENOaraeT, 4YTo Mo ero pe3yJibTatam
oOyyatoruiicst Oyier:

3HATD:
OCHOBHBIE 3aKOHBI 1 METObI pacyeTa dICKTPUUECKUX LIeTIEeH MOCTOSIHHOTO U
MEPEMEHHOI0 TOKa

Ymerb:

OIIPEIEIIATH MapPaMETPhI JIIEKTPUUYECKUX LETIEU MTOCTOSHHOTO U IIEPEMEHHOTO
TOKa, pa3iuyaTh U BBIOMpATh DJEKTPUUYECKHE TPUOOPHI JJII THUIIOBBIX
BJIEKTPUYECKUX LETIEH

Baangern:

METOJaMH U CPEACTBAMHU TEXHUYECKHX M3MEPEHUM, Croco0aMu MOoI00pKH
MaTepualioB Il TMPOCKTUPYEMBIX CHCTEM, HAaBBIKAMU BBIPAOOTKA HOBBIX
TEXHOJIOTUYECKUX PEIICHUN



3. O6beM AUCIUTLIUHBI (MOIYJIs).
3.1. Ob6mas Tpy10eMKOCTh JUCITUTUTHHBI (MOTYIIS).

OO6mast TpyIOEeMKOCTh AUCIHUIUIMHBI (MOIyJis) coctaBisieT 4 3.e. (144
aKaJeMHYEeCKuX Jaca(oB).

3.2. OOvem pmucuUIUIMHBL (MOAyJnsi) B (OpME KOHTAaKTHOM pabOThI
oOyJarommxcsi C  IeJarorM4ecKuMM  paboTHUKaMu HW  (WIM)  JIMIIAMH,
IIPUBJIEKAEMBIMH K pean3anuy 00pa3oBaTeIbHON MPOTrpaMMbl Ha MHBIX YCIOBHSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KomnaecTBo yacoB

Tun y4eOHBIX 3aHTHIA
Bcero | Cemectp Ne7

KonrakTHas paboTa Ipu NpoBeIeHUN yueOHBIX 3aHATHI (BCEro): 80 80
B Tom uncne:

3aHATHSA JIEKIIHOHHOTO THIIA 32 32
3aHATHSI CEMUHAPCKOTO TUIIA 48 48

3.3. O6beM auCHUIUIMHBI (MOIyYJiA) B (OpME CaMOCTOSITENIbHONW padOThI
oOyyJarommxcsi, a Takke B (opMe KOHTAKTHOM paboOThl OOydYaromMXcs C
nearoruaeckKuMu pabOTHUKAMHU U (WJIH) JIUIIAMU, IPUBIIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNpbHON TporpaMMbl HA HWHBIX YCIOBHUSX, TPU MPOBEICHUU
MIPOMEKYTOYHOHN aTTECTAIIMN COCTaBIIACT 64 akaJleMHIeCKUX Jaca (OB).

3.4. ITpu oOy4eHuH 0 UHAUBUAYAJIbHOMY YUYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JAUCITUTUIMHBI (MOIYJIsI) MOXKET ObITh peaii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTAaKTHOM PabOThl 00YYaIOIIUXCSl C MEAArorMueCKUMU paOOTHUKAMU U (WJIH)
JUIaMU, TIPUBIIEKAEMBIMH K peaiM3aliiu 00pa3oBaTeIbHOM MPOrpaMMbl Ha UHBIX
YCIIOBUSIX, TP MPOBEICHNUHU TIPOMEXKYTOUHOUN aTTECTAIIHH.

4. ConeprxaHue TUCIUTIIAHBI (MOTYJIs).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/T

1 |Temal

OCHOBHBIE TOHATHS AUCHUIUIMHBL: KaHAJ M KaHAI000pa3yroIne yCTPOUCTBA, CUCTEMa, CETH U JINHUN

CBs3HU




Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

n/m
2 |Tema?2
Beenenue B crannapt GSM: cTpyKkTypHas cxema crucTeMbl MOOWIbHOU cBsi3un MC; o0Inast XxapakTepucTuka
CTaHjapra.
3 |[Tema3
OCHOBHBIE ONpe/ieNIeHHs] M Ha3HAYeHUs! OTAEIbHBIX ycrpoiicTB MC.
4 |Tema4
Buzp! norndeckux KaHaIOB U MOCTPOEHHUE 3(GpHUPHOTO HHTEpdeiica.
5 [Tema$
Onucanue anroputMoB paboTsl MC: pexxumbl (BKIIOYCHUS, OKHUIAHUS, YCTAHOBIICHUS CBSI3H,
ayTeHTU]UKaIKA).
6 |Tema6
[TpuHIMIBI IpOIIEcCa XIHI0BEPA.
7 |Tema7
[TprHIMIBI TpoIIEcCa POYMUHTA.
8 |Tema8
MHOTrOCTaHIIMOHHBIN TOCTYII: KJIacCHU(UKAIMs JOCTYIIA U IIPHUHIMITBI PAOOTHL
9 |Tema9
Anroputm goctyna OFDMA.
10 |Tema 10
YacrotHoe MyapTuIuiekcupoBanue OFDM.
11 |Tema 11
[IprHIMT OMy4YeHUs KBaAPATYpPHOH MOIYIISIIHN.
12 |Tema 12
Monynsarop ctanaapta GSM (GMSK ).
13 |Tema 13
Biiok-cxema npuemo- nepegaryuka ctanaapt GSM.
14 |Tewma 14
AmnanoroBas (BBICOKOYaCTOTHAs) YaCTh EepelaTINKa.
15 |Tema 15
AHasorosast (BBICOKOYaCTOTHAs) YaCTh IPHEMHHKA.
16 |Tema 16
CUMILIEKCHBIN U TyTUIEKCHBIM PeXUMBI paO0ThI IPHEMO-TIEPENATYHKOB.
17 |Tema 17
YacTOTHBIE U CTIEKTPAJIbHBIC XapaKTEPUCTUKHU ITPUEMO-TIEpPEaaTINKa.
18 |Tema 18
BHernosocHble 1 TOOOYHBIE U3ITyUYESHUSI.
19 |Tema 19
Oco0eHHOCTH pacnpOCTPaHEHUs! ACIUMETPOBBIX U CAHTUMETPOBBIX JUTHH BOJIH.
20 |Tema 20

MHOFOJ’Iy‘ICBOC pacnpoCTpaHCHUE paInOCUTHAJIOB.

4.2. 3aHATUS CEMUHAPCKOTO TUIIA.

JlabopaTopHbie pabOThHI




HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

JlaGopaTtopnast pabora 1
FeHepaTopLI C BHCHIIHUM BO36y)K,HeHI/IeM.

2 |Jlaboparopnas paboTta 2
IIpeobpa3oBareny 4acTOTHI CUTHAJIOB.

3 |Jlaboparopnas paborta 3
AmnaroroBast (BBICOKOYaCTOTHAs) YaCTh IIPHEMHHUKA.

[IpakTrueckue 3aHATHS
Ne
i Temaruka npakTUYECKUX 3aHATHI/KPaTKOe COJIep:KaHue

1 |[Ipaktrueckoe 3aHsTHE |
Ycunurenb QJICKTPUUICCKUX CUTHAJIOB. BaerHJ'IeHI/Ie 3HAHUM IO HA3HAYCHHIO 3JIEMEHTOB CXEMBI U
HpI/IO6pCTeHI/I€ HaBBbIKOB I/ICCJ'IGZ[OBaHI/Iﬁ YCHUIIUTCIIbHBIX KACKadO0B.

2 |llpakTudeckoe 3aHATHE 2
AMHJ'IPITyZ[HLIﬁ MOAYJISITOP CUTHAJIOB. 3aKpCl’[J’I€HI/I€ 3HAaHWUH U Pa3BUTHC HABBIKOB TEXHUIECKOH peainsa-
I MOAYJIATOPOB CUTHAJIOB.

3 |[Ipaktuyeckoe 3anarue 3
AMIIUTY THBIA MOAYJISITOP CUTHAIOB. BBIOOD M aHAaMM3 cXeMBbl MOYJISI-TOpa AUCKPETHBIX CUTHAJIOB.

4  |[Ipaktuyeckoe 3anarue 4
AMHJ'IPITyZ[HLIﬁ MOAYJISITOP CUTHAJIOB. Pacuer n MOACIMPOBAHUC AMINIM-TYAHOI'0O MAHUITYJIATOPA.

5 |[IpakTuyeckoe 3anarue 5
JleTekTop aMIIUTy IHO-MOTy TUPOBAHHBIX CUTHAJIOB. 3aKpENICHNE 3HAHUN 1 Pa3BUTHE HABBIKOB
pceam3anuu ACMOAYJIA-TOPOB CUTHAJIOB
4.3. CamocrosiTenbHas padoTa 00y4darOIIMXCs.

Ne
Bun camocrositensHO# paboTh
/1

1 |OcHosHble onpeneneHus. CTpyKTypHasi cXxeMa CUCTEMBI iepeaaun nHpopMauu.2.
Knaccudukanus n xapakreprcTiKa YaCTOTHBIX AMA-11a30HOB, UCIIOJIb3YEMbIX Ha
JKEJIE3HOJOPOKHOM TPAHCIIOPTE.

2 |IloaroroBka K BXOAHOMY KOH-TPOJIIO IO KOHCIEKTY JieKIuil. 2. OdopmiieHne pas3ienon
Kypcosoro npoekra. 3. KoncnekTipoBanue yueOHOro MaTepuaia u3 NpuBeIeHHbIX UC-
TOYHHKOB: [1, cTp. 6-25, 288-291], [2, cTp.19-50, 597-609], [3, ctp. 6-10], 8[9-15].

3 |1. IToaroToBka Kk JrabopaTopHoii pa-6ote Nel u npakTuueckomy 3ans-Turo Nel-4. 2.
Odopmnenue pazaenoB KypcoBo-ro npoekra. 3. KoncnexktupoBanue yueOHOTO
MaTepuaia u3 IpUBEACHHBIX UC-TOUYHUKOB: [1, cTp. 45-95], [2, cTp.384-435], [3, cTp.110-
1501, [4, ctp.31-80]. 4. [TpopaboTKa BOMPOCOB K 3amIUTe padOT U pelIeHHUEe 3a/1a4.

4 |[KoHcreKTHpOBaHHE yUeOHOT0 MaTepuaa U3 MpUBEAEHHBIX UC-TOYHHUKOB: [9, cTp. 346-
385].

BelnonnHeHNE KypCcOBOTO MPOEKTA.
IToaroToBKa K MPOMEXKYTOYHOM aTTECTALINH.
7 | IloarotoBka K TEKyIIeMy KOHTPOJIO.

4.4. ITpumepHbIi IEpeUeHb TEM KYPCOBBIX TPOECKTOB




[IpoexkTrpoBaHue TNepeaaTYMKa IOE3THOW PaTUOCBA3U TEKTOMETPOBOIO
nuarazona (2,13MI'; 2,14 MI'n) ¢ mmpunoit kanana SOkI'n; 25k’ u paguycom
JIerCcTBUA HEe MeHee 45kM; 35KM.

[IpoexkTrpoBaHWEe MpPHUEMHUKA TMOE3AHOM PaATUOCBI3U TEKTOMETPOBOIO
nuariazona (2,13MI'm; 2,14 MI'n) ¢ mmpunoi kanana SOk, 25k 1 paguycom
nercTBUs He MeHee 45kM; 35KM.

[IpoekTrpoBaHUE MepeaTurKa Moe3THOM PaJMOCBI3H METPOBOTO JUaIla30Ha
(155MTI'm; 156MI 1) ¢ mmmpuHoM kaHana 25k, 12,5111 1 pagnycom 1eicTBUS HE
MeHee 40xm; 30KM.

[IpoekTrpoBaHUEe MPUEMHUKA MOE3THON PaIMOCBSI3H METPOBOTO JHANa30Ha
(155MTI'; 156MI'n) ) ¢ mupunoi kanana 25kl 12,5k’ u paguycom aeicTBUs
He MeHee 40kM; 30kMm.

Hroro: 32 BapuaHra.

5. Ilepedenbp wu3gaHUM, KOTOpPBIE PEKOMEHIYETCS WCIOJIb30BaTh IPHU
OCBOCHMH JTUCUHUILTUHBI (MOIYJIs).

Ne
i bubnunorpaduueckoe onucanue Mecto nocryna
1 | YcrpoiicTtBa reHepupoBaHus U https://znanium.ru/catalog/document?id=289690

(GbopMHpOBAHHUS CUTHAJIOB
(panuomnepenaromye ycTpoicTaa)
Bosuenko I1. C., lertsps I'. A. YuebHoe
nocooue HI'TY - 108 c. , 2013

1 | JlokanbHbIE yCTpOHCTBA https://znanium.ru/catalog/document?id=397314
IIPOTUBOABAPUITHON aBTOMAaTHUKHU OCHHIIEB
A. A. Yuebnoe nocooue HI'TY - 68 c. ,
2019

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
MH(GOPMAILIMOHHBIX CIIPABOYHBIX CHCTEM, KOTOpPBHIE MOTYT HCIIOJIb30BAThCA IMpPHU
OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

DNEeKTpOHHBIM OaHK CIpPaBOYHOM W y4eOHO-METOAMYECKOW JIMTEepaTypbl
XpaHsumics Ha kadeapaabHOM cepBepe.

7. llepedyeHb JNHIIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
MPOrpaMMHOTO OOEeCredeHusi, B TOM YHCJIE OTEUYECTBEHHOTO MPOM3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTTUHBI (MOYJIs).



Jlns mpoBeleHUsT ayIUTOPHBIX 3aHATHA W CaMOCTOSATENIbHOM paloThil.
Pabouee mecTo nmpenogaBaress ¢ IEPCOHATbHBIM KOMITBIOTEPOM, MO -KIFOUEHHBIM
k cetu INTERNET;

2. Cneunanu3upoBaHHas JIEKIIMOHHAS ayJUTOPHs C MyJbTUMEAHA amnmna-
paTypoit (MpOEKTOp U 3BYKOBBIE KOJIOHKH);

3. Komnbrorepusiii ki1acc ¢ APMamu, noaxitouéHHbiMU K ceTd INTERNET
U maketoM npukiagHbix mporpamm (National Instruments Multisim 10.0 wu
Microsoft Office);

4. 111 npoBeIeHNs TPAKTUYECKUX 3aHATUI: KOMIIBIOTEPHI C yCTAHOBJICH-HON
OTIEpAIIMOHHOM CUCTEMOW C MUHUMAIbHBIMU TpeboBaHusiMu — Pentium 4, O3V 4
I'b, HDD 100 I'b, USB 2.0.

8. Omucanue MaTepHAIbHO-TEXHUUECKON 0a3bl, HEOOXOAUMON s
OCYILIECTBJICHUSI 00pa30BaTEIbLHOTO Mpoliecca Mo IUCIUILTHHE (MOJIYJIIO).

Jlnst ocBOeHUs AUCHUIUIMHBI HEOOXOJMMO HalWuue y4deOHON ayauTopuH,
OCHAILIEHHOM MYJIbTUMEAUINHBIMHA CPEJICTBAMH JJIS MPECTABICHUS MMPE3CHTA-IIUI
JIEKIMA U IEMOHCTPALIMOHHBIX ITPAKTUYECKHUX 3AHITHM.

JIeKMOHHbIE 3aHATUS TPOBOAATCA B (pOopMe TPaAMLMOHHBIX JIEKIMH U
JIEKIHMH C UCTIOIB30BAHUEM KOMITBIOTEPHBIX MPE3EHTALUM.

Jlis npoBeneHUs NPAKTUYECKUX U J1a0OpaTOPHBIX 3aHATHH HEoO0Xoauma
crenuainu3vpoBaHHas ydeOHasi jnaboparopusi, ocHamieHHas APMamu Ha 0aze
MEPCOHAJIBHBIX KOMIIBIOTEPOB € MAKETOM MPUKIAAHBIX JTUIIEH3MOHHBIX IPO-TPAMM.
KomnuectBo APMOB [0KHO COOTBETCTBOBATh MO KOJIMYECTBY CTYAEH-TOB B
y4eOHBIX IPYIINax.

[IpakTrueckne 3aHATUS TMPOBOAATCS C MCIOJb30BAHUEM IEPCOHAIBHBIX
KOMIIBIOTEPOB IS pacueToB U 0(OPMIICHHSI pa3/JIeIOB COOTBETCTBYIOIIUX pa-00T.

10.2 TpeGoBaHus K MPOrpaMMHOMY OOECIICUCHHIO M IIepEeYeHb WH-
(OpPMALIMOHHBIX TEXHOJOTMH MCHOJB3YEMbIX TIPU MPOXOXKIECHUU YUYEOHOMU
JTUCIUTUTUHBI

9. ®opMa NpoMeKyTOUHOU aTTECTAIUU:

KypcoBoii mpoekT B 7 cemecTpe.
DK3aMeH B 7 cemecTpe.

10. OueHouHbIe MaTEpHUAIBI.

OueHouHbIE MaTepUabl, IPUMEHSEMbIE ITPU MTPOBENCHUH MPOMEXKYTOYHOM
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHM C JIOKAJIbHBIM HOPMATHUBHBIM
aktroM PYT (MUUT).
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