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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 HeJ’IB KypcCa: O3HAKOMUTH CTYJCHTOB C OCHOBAMU ITOCTPOCHUC CUCTEM CBA3U C MOABUIKHBIMHU 06’beI(TaMI/I, YTO MOXECT
TOCITYKUTD CTYACHTaAM OCHOBOM JUTSL BBIIOJIHEHUSA JUILIOMHBIX TPOCKTOB.

1.2 | 3agaun Kypca: 03HAKOMHTH CTYAEHTOB C TEOPETUUECKUMH OCHOBAMH MOCTPOEHHS CHCTEM CBSI3H C MOABUKHBIMH
00BEKTaMH: CUCTEMaMU COTOBOH CBSA3U, OECIIPOBOAHBIMH TEXHOIOTUSIMHU NEpefady, aATOPUTMaMH MOIYIIALHH,
IPUHOUTIAMHU (POPMUPOBAHHS CHTHAJIOB JIUISL CETEH YeTBEPTOro MOKOJICHNS, IPUHINIIAM (OPMHUPOBAHUS TPYIIIIOBBIX
CUTHAJIOB U BBLIEICHUS U3 TPYNIIOBOTO CUTHAlla IIPU KOZOBOM pa3zenaeHuu kaHaoB. Kypc noakperieH npakTniecKuMu
3aHATUAMHU 471 GOPMHUPOBAHUS KOMIETEHIUH, yueOHBIX U IPO(hECCHOHANBHBIX IPAKTHYECKIX YMEHUI U HaBBIKOB

2. MECTO JUCHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Iuxn (pasgen) OII: | F1.B.JIB.03.02

3. KOMIETEHIIMU OB VYAIOIIETOCSl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUIIJINHBI
(MOJLY.1sT)

[IK-1 Opranun3zyeT BHIIOIHEHHE TEXHOJIOTHYECKUX IIPOIECCOB MPH MPOSKTHPOBAHHH, SKCILUTyaTaI[lH, TEXHHYECKOM 00CTyXKHBaHHM,
MOHTaKe, TEKyLIIEM PEMOHTE U MOJAEPHU3ALUH TeJIeKOMMYHUKAIIMOHHBIX cucteM U ceteil (TKCC) xene3HonopokHOro TpaHCHopTa
Ha OCHOBE 3HAHUH O (PM3NYECKUX NPHHINIAX U 00 0COOCHHOCTAX (DYHKIIMOHUPOBAHHS KOMIIOHEHTOB TEJICKOMMYHHKAITHOHHBIX
CHCTEM M ceTell

ITK-1.2 [TpuMeHsieT MeTOAbI HHXKCHEPHBIX PacYETOB MMapaMeTPOB pabOTHl AJIEMEHTOB M YCTPOMCTB TEICKOMMYHHKAIIHOHHBIX
CHCTEM H ceTeil Jkene3HoaopokHoro Tpancnopta u ceteit TKCC

TIK-2 OcymecTBisieT aHaIu3 U KOHTPOJIb KaueCcTBa U 0€30MacHOCTH TEXHOJIOTHUECKUX MTPOLIECCOB IKCILTyaTallli, TEXHUIECKOTO
obcryxuBaHus, peMoHTa 1 MoaepHu3auu ycrpoiicts TKCC. Vcnons3yeT HOpMaTHBHO-TEXHIUECKHAE JOKYMEHTBI X TEXHUYECKHE
CpPE/CTBA AJISI AMATHOCTUKH TEXHUIECKOTO COCTOSHUS TEJICKOMMYHHUKAIIMOHHBIX CHCTEM M CEeTeH JKeJIe3HOIOPOXKHOTO TPAaHCIIOpTa
IPU BHINOTHEHUU pabOoT Ha IPOU3BOJCTBCHHOM YIACTKE JKEeJIE3HOJOPOKHOI AIEKTPOCBA3H 110 SKCILIyaTalllud, TEXHUIECKOMY
00CITy>)KMBaHHIO, PEMOHTY M MOJICPHHU3ALIMN YCTPOUCTB TEJICKOMMYHHUKAIIMOHHBIX CHCTEM U CETeH

[IK-2.7 Mcnons3yeT HaBBIKK U MeTO0I0ruU npoekTupoBanust ceteif OTC, MeToIb TEXHUUECKOT0 00CTyKHBAaHHS allapaTypsl
cereil. [IpuMeHsieT HOpMaTUBHBIE IOKYMEHTHI IO OpraHrW3alluy IEPBUYHBIX U BEJOMCTBEHHBIX ceTeid, cereil OTC, ocHOBBI
OpraHu3anuy U QYHKINOHUPOBAHUS CHCTEMbI IOJBHXKHOM CBSI3M, OCHOBBI OPTaHU3ALMHN CBSI3H AT BEPTUKAIIH YIIPABICHUS
NEPEBO3KAMH

B pe3ysabTaTe ocBOeHUS JMCUMIJIMHBI (MOAYJIs1) 00y4aroLMiics 10JKeH

3.1 (3HaTh:

3.1.1 | -cTpyKTypHBIE CXEMBI TOCTPOCHHUS IMOIBM>KHON M 0230BOM CTaHIINA;

3.1.2 | -cTpyKTYpHBIE CXEMBI CUCTEM, (POPMHUPYIOLIUX CUTHAJIBI C PAa3NUIHBIMUA BUAAMHU Ya-CTOTHOM MOIYIISLIUHY;

3.1.3 | -IpHUHIMITEI TOCTPOSHHUS CUCTEM NIE€PEelauu C YaCTOTHBIM, BPEMEHHBIM, KOJOBBIM U KOMOMHUPOBAHHBIMHU CTIOCOOaMH

3.1.4 | pazneneHus KaHAJIOB;

3.1.5 | -mpuHIIUTIBI POpMUpPOBaHUs CHTHANIOB B cucteMe GSM u ¢ komoBbIM pasaeneaneM CDMA;

3.1.6 | -mpuHIUTIBI OPMUPOBAHUS KaHAILHBIX CUTHAIOB U puema B TexHonorun OFDM, WiFi;

3.1.7 | -IpMHIMIIBI HCIPABIICHNS MAKSTHBIX OMIMOOK NP JEKOPPEIIUHT OIIHOOK.

3.1.8 -IIPUHIXIIBI KOPPEKTUPOBAHUSA JIMHEHHBIX HCKa)KCHHﬁ, MIPOUCXOASAIINX BCICACTBUE MHOI'OJIYICBOI'O pACIIPOCTPAHCHUS ]

3.1.9 | -mpUHLUIMBI CKAaTHs 3BYKOBBIX CUTHAJIOB C UCIIOIb30BaHUEM BOKOJICPOB.

3.1.10 | - mepcreKTUBEI pa3BUTUS CUCTEM NIEPEJauu JaHHbIX;

3.1.11 | - pyKoBOJSIIHE 1 HOPMATHUBHBIEC JOKYMEHTHI, OIPEISIIAIONINE IPaBUiIa BHEAPSHNS U KCIUTyaTalllny yCIIyT OECIPOBOIHOIM

3.1.12 | nepenauu qaHHBIX

3.1.13 | - TexHONOTrMY Nepeavy JaHHBIX U MapIIPYyTU3ALIHH;

3.1.14 | - npoTOKOJBI MPEIOCTABICHHS TEJICKOMMYHHUKAIIMOHHBIX YCIIYT;

3.2 | YmeTh:

3.2.1| - mo xomoBOW KOMOMHAIINY U pacHINpSIOIIE IocietoBaTenbHOCTEl (OPMIUPOBATh KAHAIBHBIH CUTHAI B CHCTEME C

3.2.2 | KOIOBBIM pa3/IECICHUEM;

3.2.3 | - ompenenaTs NPUHATHI CHMBOII II0 TPYIIIIOBOMY CHTHAY M PACIIUPSIONICH MOCIeI0BATEIEHOCTH B CHCTEME C
Pa3THYHBIMH

3.2.4 | pazneneHusIMU KaHAJIOB,

3.2.5| - paccunTaTh KOJ 1O JIMHEHHOMY ¥ HETUHEHHOMY KOJIMPOBAHUIO;

3.2.6 | - bopMHpPOBaTh MOCIIEAOBATEIBHOCTH CHMBOJIOB C MEPEMEKEHHEM M UCIIPABIIATH MaKEThl OIHOOK B PUHSITOM
KOMOWHAINH;

3.2.7 | - ctpouth BpeMeHHbIE Tpa(UKA 9aCTOTHO-MOTYTHPOBAHHBIX CUTHAJIOB,;

3.2.8 | - cTpOHUTH BpeMeHHBIE TPadUKU KOJO-MOIYITAPOBAaHHBIX CUTHAJIOB




3.2.9 | - paccuuThIBaTh XapaKTEPUCTUKU COTOBOM CBS3H;

3.2.10| - paccuuThIBaTh CTPYKTYPY dKBajaii3epa 1o W3BECTHOM UMITYJILCHON XapaKTePUCTUKU KaHajia CBSI3U.

3.2.11 | - nenaTh OLIEHKY EPCIEKTUB BHEPEHUS TEIEKOMMYHUKAIIMOHHBIX YCIYT;

3.2.12 | - pa3pabaThIBaTh IUTaH BHEAPCHUS TEICKOMMYHHUKAIIMOHHBIX YCIIYT;

3.2.13 | - BHEIpATH YCIYTH M0 NEepeiadrl JaHHBIX Ha OCHOBE cTaHAapTa 6ecripoBoHbIX JIokaabHBIX cereill: [EEE 802.11,2G-4G;

3.2.14 | - mpeoCTaBIATH YCIYTH HAa OCHOBE MEPCOHAIBHBIX CETeH PagroI0CTyIa

3.3 | Baagern:

3.3.1 | - HaBBIKAMH pa60TBI C UHCTPYMCHTAJIbHBIMU CPCACTBAMU IIPOCKTUPOBAHUS,

3.3.2 | - HaBBIKAaMU aHAIM3a ISt OIPCACICHUS B3aUMOCBA3HU MCKIAY XapaKTCPHUCTUKaMH KaHAJIbHBIX U T'PYNIIOBBIX CUTHAJIOB C

3.3.3 | mapameTpamMu CHUCTEMBI

3.3.4 | - HaBBIKAMH pacyeTa MOOMIIBHBIX CUCTEM Pa3IUYHBIX TEXHOIOTUH

3.3.5 - MeTogMKaMH pacueTa KaueCTBEHHBIX U KOIMYECTBEHHBIX XapaKTepPUCTHK MOKa3aTeIel KauecTBa 00CITyKUBaHUS

3.3.6 | TENEKOMMYHUKALUOHHBIX YCIIYT

3.3.7 | - cnocobamu onpeneneHns paboTOCOCOOHOCTH MIPEAOCTABISIEMBIX YCITYT.

3.3.8 | - HaBBIKAMH yhpaBJICHUS CIICHHAIM3UPOBAHHBIM TCJICKOMMYHUKAIITMOHHBIM O60pleOBaHI/ICM

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

Kon
3aHATHS

HaumeHnoBanue pa3aesioB 1 TeEM /Bl/IIl 3aHsATHS/

Cemectp
/ Kype

Yacos

IIpumeuyanue

Pazpnen 1. BazoBble NOSAHTHSA NOCTPOEHHS M 00Pa0OTKH CUTHAJIOB B
MOOHJIBHBIX CHCTEMSIX

1.1

IMpuHINIE! Opranmu3anuy paguoces3u. Kmaccudu-kxamus pagnogactor. Obmme
npuHIMIbI noctpoe-Hus PPJI. [IpuHIMIBI TOCTPOEHUS CUCTEM COTOBOM CBS3H.
IIpuHIMIBI yCTAaHOBIEHHS CBS3H B CUCTEMBI TOIBHKHON PaJHOCBA3H.

/JTex/

1.2

Tpaduk u crocoOb! TOBBIIIEHUST EMKOCTH COTOBBIX CHCTEM. PacdeT KomudecTBa
kaHasnoB. OLeHKa yKc-Jia Mofib30BaTesiel Ha coTy B cucremMax CDMA. /Jlex/

13

MeTo/pI MHOTOCTAHIIMOHHOTO I0CTYIa. BHJIBI CHCTEM MHOKECTBEHHOTO
noctyna. TDMA. FDMA. CDMA. Tlpeumymiectea CDMA. /Jlex/

1.4

AIII. Hemuneitroe xomupoBanue. MKM. CkopocTh nepeaadu nuhpoBoro
noroka. JloctonHcTBa IUQ-poBoro curHana. CkpemOmupoBanue MudpoBoro
curnaina /Jlex/

1.5

Uzydenne KOTC O6p 128 u CMM 011 /TIp/

[Ipakrtrnueckas
IIOJIFOTOBKA

1.6

Crpyxkrypa curnana GSM. /Cp/

Paznen 2. CDMA u GSM. Moayasinusi B MOOMJIBHBIX ceTx 2G u 3G.

2.1

Texuonorust CDMA. [Tpuntun pabotst CDMA. Rake-npuemuuk. /Jlex/

2.2

IMomemxnast cranmms. basosas cranmust. IIpuHIHUITEL (HOPMIPOBAHNS CHTHAJIOB
crangapta GSM. OcoOeHHOCTH YCTPOHCTBa MOOMIIBHOM CTAHLIMU COTO-BOM
cBs3u /Jlex/

23

Mopmymsiust CHTHAIOB B IIM(POBBIX CHCTEMaxX paarocBs3u. bunapHas da3zoBas
monymsimust (BPSK). KBanparyphas ¢a3zoBast marumyssimus (QPSK).
Ksanparypuas ¢aszoas manumynsaius co cisurom (O-QPSK). OtHocuTenbHas
KBaJparypHas (pa30Basi MAaHUIYISALMSA ¢ (a30BBIM CIBUTOM. MaHUITYIISLIUS C
MHHHAMAaJIBHBIM 9acTOTHBIM ciBUroM (MSK). I"ayccoBckast MaHUITY SIS ©
MUHUMAaJIBHBIM 9acTOTHBIM caBurom (GMSK). /Jlex/

24

Pacuer cetn onepaTUBHO — TEXHOIOTMUECKOM CBA3U HA 0a3e COTOBOH CBSI3H
crannapta CDMA /Tlp/

IIpaxruueckas
MOATOTOBKA

Pa3nen 3. IlomexoycroiiunBoe koaupoBanue. Moayasauus OFDM.

3.1

IIpunnuns! konuposaHusi. OCHOBHBIE XapaKTEPUCTUKU KOPPEKTUPYIOIIUX
kxonoB. Koppekrupyromue konel XemMmMmuHra. I[lepemeskeHue ciMBOIIOB.
Auroput™ Butep6u i teMomynsiuu CBEpTOYHBIX KO-10B. /JIex/

32

Jlunelinple nckaxeHus. Pacuer sxBanaiizepa. /Jlex/

33

OCHOBHBIE TEXHUYECKHE XapAKTEPUCTUKU. blIok-cxeMa nepenaromeil 4yacTu
cucrembl DRM. Boxonepsr /Jlex/

34

Xapakrepuctuka OFDM. Ipeo6pa3oBanue curnana B OFDM. /Jlex/




3.5 Pacuer ceTu onepaTUBHO — TEXHOJIOIMYECKOM CBA3H ¢ MECTOM aBAPUUHO — 7 4 IIpaxruueckas
BOCCTaHOBHTEIBHBIX paboT Ha 6a3e CIyTHUKOBOW CUCTEMBI CBSI3M CTAHJapTa MOATOTOBKA
VSAT /Mlp/

Pa3nen 4. Ceru WiFi u LTE

4.1 HUctopus pazsutust Wi-Fi. Crannapt IEEE 802.11g. Tononoruu 6ecipoBOJHBIX 7 4
cereri Wi-Fi. 3ona mokpeitus Wi-Fi cetu /Jlex/

4.2 HWctopus pazsutust LTE. [IpuHIMnsr nocTpoeHus paguonHTepderica mo 7 4
texHonoruu LTE. MHoroan-TeHnsie cuctembl. CeTeBast apXUTeKTypa
SAE.AHanuTHUECKUI pacdeT YHePreTHUECKOro CeKTpa. 3aBUCUMOCTh ITUPHUHBI
crekrpa ot mapametpoB OFDM-cuctemsl. /JIex/

43 HccnenoBanue BAUSHHA TapaMETPOB 36MHON TTOBEPXHOCTH 7 2 Ipakruueckas
Ha sHepreTrdeckue mokasarenu CCITO /Tp/ TOJITOTOBKA

4.4 HccnenoBanue 1 pacyeT OCHOBHBIX TEXHUYECKHX XapaKTEPUCTUK 7 2 IIpaxrnueckas
CIIYTHUKOBBIX CUCTEM CBSI3U M CIIOCO00B ux obecneuenus /I1p/ TIOATOTOBKA

Pa3nen 5. CamocrosiTesbHasi padoTa

5.1 BeimonHeHune pacuetHo-rpadudeckoit padbotst /Cp/ 7 17,6 | Ilpakruueckas
HOJI'OTOBKA

52 IMoaroroska k mpaxTudeckuM 3aHATHIM /Cp/ 7 16

53 IToxgroroBka k nekiusim /Cp/ 7 16

Pasznen 6. KoHTakTHBIE Yachl HA aTTECTAIMIO

6.1 Sammra PIP/KA/ 7 0,4

6.2 3auer /KD/ 7 0,15

5. OHEHOYHBIE MATEPHAJIbI

OueHOYHBIC MaTepHabl JUIs MPOBEJCHHS IIPOMEKYTOUHOH aTTeCTAalMU O0yYaIONIMXCsl IPUBENICHBI B IPHIIOKEHNH K
paboueit mporpamMMe JUCIUIUIAHEL.

@DopMBI U BHIBI TEKYIIEr0 KOHTPOJS O AUCHUILIHHE (MOXYINIO), BUIBI 3aJaHUH, KPUTCPUU UX OLICHUBAHHUA,
pacnpezeneHue 6auIoB 110 BUIaM TEKYIEro KOHTPOJIS pa3padaThIBAIOTCS PEToiaBaTeIeM JUCIUILIMHEI C Y4eTOM ee CeU(UKA 1
JIOBOZIATCS 10 CBEJICHUS 00YJArONIIXCs Ha IEPBOM yIeOHOM 3aHATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISCTCS IIPENofaBaTesIeM NUCIHUIUIMHBI (MOIYNs) B paMKax KOHTaKTHOH
paboThI U CaMOCTOATENBHOM paboThl 0Oyyaromuxcs. s GukcupoBaHus pe3yabTaTOB TEKYIIETO KOHTPOJSI MOXKET UCTIOIB30BATHCS
BUOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemas quteparypa

6.1.1. OcHoBHAas1 InTEpaTypa

ABTOpBI, COCTABUTEIIH 3arnaBue Uznarenbe On. agpec
TBO, TOJI
JI1.1 |TopenorT.B., CHCTEMBI CBSI3H C MOJBIKHBIMU O0BEKTAMU: yIeOHOE Mocksa: | https://umczdt.ru/books/
Poenxos /1. H., ocoOMe ISl CIIEMAINCTOB YMI] o
OpkuH 1O. B., o0Opa3oBaH
T'openosa I'. B. UIO Ha
KEJe3HOJ
OPOXKHOM
TpaHCIIop
te, 2014

6.1.2. JlonosiHuTEIBHAS JIUTEPATypa




ABTOpBI, COCTABUTEIH 3arnmaBue Wznarensc Omn. agpec
TBO, TO]1

J12.1

A. K. JleGemuaCcKHi, ABTOMaTH4ecKas TeJe(OoHHas CBsI3b Ha KEIC3HOTOPOKHOM M. : YMIJ
A. A. TlaBnoBckui, TpaHcnopre [TekeT] : y4eOHHK ISl BY30B K.-JI. TPAHCIL.: o

0. B. IOpxun y4eOHUK [T BY30B XK.-JI. TPAHCI 00pa30B.
Ha X.-11.
TpaHcIL., ,
2008

6.2 UndopManmoHHbIE TEXHOJOTHH, HCIOJIb3yeMble MPH OCYLIECTBIEHUHN 00Pa30BaTeJIbLHOr0 MPoIecca Mo JUCHUILIHHE

(Mony.J10)

6.2.1 IlepeyeHb JUIIEH3MOHHOTO U CBOOOTHO PACTIPOCTPAHSIEMOTr0 MPOTPAMMHOI0 o0ecneyeHnst

6.2.1.1 | Microsoft Office

6.2.2 IlepeyeHb npoeccHOHAJBHBIX 023 JAHHBIX 1 MH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

IpodeccrnonansHble 6a3bl JAHHBIX

6222

basa nanneix Pocctannapra — https://www.gost.ru/portal/gost/

6.2.2.3

basa nannbix ['ocymapcTBeHHBIX cTaHmapToB:http://gostexpert.ru/

6224

baza nannsix «KenesnonopoxHsie nepeBo3km»https://cargo-report.info/

6.2.2.5

WH}opMaIioHHbIe CIIPaBOYHBIE CHCTEMBI

6.2.2.6

WndopmarmionHo cripaBodHast cucrema KorcynsranT mmoc http://www.consultant.ru

6.2.2.7

HNudopmarnmonHo-mpaBoBoii moptai ['apasT http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

VYueOHbIe AyJAUTOPUHN IJIA IIPOBCACHUA 3aHITUH JEKIIMOHHOIO THUIIa, YKOMITJICKTOBAHHBIC

7.2

CHEUATH3UPOBAHHON MEOEIbI0 M TEXHHUECKIMU CPeJICTBAaMU 00y4eHHs: MyIbTUMEIUIHOE 000pYI0BaHNE IS

73

IIpeAOCTaBICHUS yIeOHOH HH(OpManUH OOIBIIOI ayANTOPHH /MK 3BYKOYCIITHBAIOIIEe 000pyTOBaHHE

7.4

(cranmoHapHOE WM TIEPEHOCHOE).

7.5

VuebHnle AyJAUTOPUH IS IIPOBCACHU S 3aHATUH CCMHHApPCKOro TuIia, rpyrmoBbIX U HHIAUBUAYAJIbHBIX

7.6

KOHCYHLTaHPIﬁ, TCKYLIETO KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTCCTAlluU, YKOMIIJICKTOBAHHBIC CH€HHaHH3HpOBaHHOﬁ

7.7

MeOeJIbI0 M TEXHUYSCKUMU CcpeacTtBamMu 06y‘{eHI/IﬂI MyJ'II:TPIMe,I[PIﬁHOC 060py,I[OBaHI/IC u/unu 3BYKOYCHJIMBAIOIICE

7.8

o0opynoBaHue (CTallMOHAPHOE WM IEPEHOCHOE)

7.9

[TomerieHust 111 CAMOCTOATENEHON pabOThI, OCHAIIICHHBIE KOMITBIOTEPHOU TEXHUKOW C BO3MOKHOCTBIO

7.10

moAKToYeHNs K ceTr "MHTepHeT" U o0ecnedeHneM JOCTyIa B MIEKTPOHHYIO HH(OPMAIIOHHO-00pa30BaTENbHYIO

7.11

Cpeny YHHBEPCHUTETA.

7.12

[NomenteHust a1 XpaHeHHs ¥ POGIITAKTHYECKOr0 O0CITy)KUBaHUS y4eOHOTO 000pyIOBaH




