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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.02.02

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

IIK-1 CriocobeH opraHn30BEIBATh BEIITOTHEHNE TEXHOIOTHIECKUX MPOIIECCOB IIPH 3KCILTyaTalluy, TEXHHIECKOM O0CITy )KUBaHHUH,
MOHTa)k€ U PEMOHTE C Y4eTOM MIPUHIUIOB oOecreueHus: 6€30IMacHOCTH U Ha/Ie’KHOCTU TeJIEKOMMYHUKAIIMOHHBIX CHCTEM U ceTeil
JKEJIE3HOZ0POKHOIO TPAHCIIOPTa

IIK-1.1 Onpenensier Ha OCHOBE KapT TEXHOJIOTHYECKUX MPOLECCOB MOCIEI0BATEIBHOCTD M MPOIOIKUTEIHLHOCTD BBITOTHEHUS
padoT MPHU TEXHUIESCKOM OOCTY)KMBAHUU M PEMOHTE YCTPOUCTB TEIEKOMMYHHUKAIIMOHHBIX CHCTEM, TIPOBOIHBIX U OCCIIPOBOTHBIX
ceTeil JKeNe3HOAOPOKHOTO TPaHCIIOPTa

TIK-1.3 [IpoBoAUT aHANHU3 TEXHUYECKOTO COCTOSIHUS DJIEMEHTOB M YCTPOWCTB TEJIEKOMMYHHKAIIMOHHBIX CUCTEM U ceTeil
JKeJIE3HOJOPOKHOTO TPAHCTIOPTA Ha OCHOBE HH)KEHEPHBIX PACUETOB MAapaMETPOB MEPEAadyr HaIPaBIIAIOIIUX CUCTEM U B3aHMHBIX
BIIMSIHUH, IEPEATOYHBIX XaPAKTEPUCTUK HAIIPABIISIOIUX CUCTEM

B pe3ysabTaTe ocBOeHUS JMCUMIJIMHBI (MOAYJIs1) 00y4aroIIMiics 10JKeH

3.1 (3HaTh:

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

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

3.1.3 | -IpHUHIMIIBEI TOCTPOSHHUS CUCTEM NIE€PEelauu C YaCTOTHBIM, BPEMEHHBIM, KOJOBBIM U KOMOMHUPOBAHHBIMHU CIIOCOOaMH

3.1.4 | pazneneHus KaHAJIOB,

3.1.5 | -mpuHIIUTIBI POpMUPOBaHUS CHTHATIOB B cucteMe GSM u ¢ komoBbIM pasaeneaneM CDMA;

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

3.1.7 | -IpMHIMIIBI HCIPABIICHNS MAKETHBIX OMIHOOK NP JEKOPPEILIUH OIIHOOK.

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

3.1.9 | -mpUHLUIMBI CKAaTUs 3BYKOBBIX CUTHAJIOB C UCIIOIb30BaHUEM BOKOJIEPOB.

3.1.10 | - mepcneKTUBEI pa3BUTUSL CUCTEM NIEPEJauu JaHHbIX;

3.1.11 | - pyKoBOJSIIHE 1 HOPMATHUBHBIEC JOKYMEHTHI, OIPEISIIAIONINE IPaBUiIa BHEAPSHNS U KCIUTyaTallluy yCIIyT OECIIPOBOIHOIM

3.1.12 | nepenauu gaHHBIX

3.1.13 | - TexHONOTrMY Nepeavy JAaHHBIX U MapIIPYyTU3ALIHH;

3.1.14 | - npoTOKOJBI PEIOCTABICHHS TEJICKOMMYHHUKAIIMOHHBIX YCIIYT;

3.2 | YmeTh:

3.2.1 | - mo xomoBOM KOMOMHAIINH M pacHINpSIOIIE IocietoBaTenbHOCTEl (HOPMUPOBATh KAHAIBHBIN CUTHAI B CHCTEME C

3.2.2 | KOIOBBIM pa3/IEICHUEM;

3.2.3 | - ompenenaTs NPUHATHI CHMBOII II0 TPYIIIIOBOMY CHTHATY M PACIIUPSIONICH MOCICIOBATEIIEHOCTH B CHCTEME C
Pa3THYHBIMH

3.2.4 | pazneneHusIMU KaHAJIOB,

3.2.5| - paccunTaTh KOJ 1O JIMHEHHOMY M HETUHEHHOMY KOJIUPOBAHUIO;

3.2.6 | - bopMHpPOBaTh MOCIIEAOBATEIHHOCTH CHMBOJIOB € MEPEMEKEHHEM M UCIIPABIIATH MaKEThl OIHOOK B IPUHSITOM
KOMOWHAINH;

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

3.2.8 | - cTpOHUTH BpeMeHHBIE TPadUKU KOJO-MOIYIAPOBaHHBIX CUTHAJIOB

3.2.9 | - paccuuTHIBaTh XapaKTEPUCTUKA COTOBOM CBSI3H;

3.2.10 | - paccUnTHIBATE CTPYKTYpPY 3KBasIaif3epa M0 U3BECTHOIH UMITYIbCHOM XapaKTepPUCTUKY KaHajla CBSI3H.

3.2.11 | - nenaTh OLIEHKY EPCHIEKTUB BHEPEHUS TE€IEKOMMYHUKAIIMOHHBIX YCIYT;

3.2.12 | - pa3pabaThIBaTh IUIaH BHEAPEHHS TEJICKOMMYHHKAIIOHHBIX YCIIYT;

3.2.13 | - BHEIpSATH YCIYTH IO NIepeiadyl JaHHBIX Ha OCHOBE cTaHAapTa 6ecripoBoaHbIx JokaiabHBIX ceteil: [EEE 802.11,2G-4G;




3.2.14 | - npe1oCTaBIATh YCIYTH HA OCHOBE NIEPCOHANIBHBIX CETEH PaJuon0CTyIIa

3.3 | Bnagern:

3.3.1 | - HaBBIKaMH PaOOTHI C MHCTPYMCHTAJIBHBIMHU CPEACTBAMH IIPOCKTHPOBAHHS;

3.3.2 | - HaBBIKAMH aHAJIM3a JUISL OMIpEACICHUS B3aUMOCBA3U MECIKAY XapaKTCPUCTUKAMU KaHAJIbHBIX U I'PYIIIIOBBIX CUT'HAJIOB €

3.3.3 | napameTpaMu CUCTEMBbI

3.3.4 | - HaBBIKAMH pacdeTa MOOMIBHBIX CUCTEM PA3IHMYHBIX TEXHOJIOTHI

3.3.5 [ - MeToguKaMH pacueTa KaueCTBEHHBIX M KOIMYECTBEHHBIX XapaKTePUCTHK MOKa3aTeIel KauecTBa 00CITyKUBaHUS

3.3.6 | TeJTEKOMMYHHKAIIMOHHBIX YCIIyT

3.3.7 | - cnocobamu onpeneneHus paboToCOCOOHOCTH MTPETOCTABISIEMBIX YCITYT.

3.3.8 | - HaBBIKAMU yhpaBJICHU CIICHHAJIU3UPOBAHHBIM TCJICKOMMYHUKAIITMOHHBIM 060pyﬂ0BaHI/IeM

4. CTPYKTYPA U COJEPKAHUE M CIHUILINHBI (MO YJIST)

Kona
3aHATHS

HaumeHoBaHue pa3aesioB U TeEM /Bl/lll 3aHsATHS/

Cemectp
/ Kype

Yacos

IIpumeuyanue

Pa3nen 1. ba3oBble NOSIHTHS MOCTPOEHHS U 00PAOOTKH CUTHAJIOB B
MOOMJILHBIX CHCTEMSAX

1.1

[puHINIE! opranm3anyy paxuoces3u. Knaccudu-kxamus pagnogactor. Odmme
npuHuuns! nocrpoe-Hust PPJI. IIpyHIUIIBI IOCTPOEHUS CUCTEM COTOBOM CBSI3U.
IIpuHIMIBI YCTAaHOBIEHHS CBSI3H B CUCTEMBI OIBHKHON PaJHOCBA3H.

/JTex/

1.2

Tpaduk u crrocoOb! OBBINICHUST €MKOCTH COTOBBIX CHCTEM. PacdeT KomndecTBa
kaHasoB. OleHKa 4rc-Jia moiib30Bateeit Ha coTy B cucremax CDMA. /Jlex/

1.3

MeTo1bI MHOTOCTaHIIMOHHOTO OCTYIA. BB CHCTEM MHOXXECTBEHHOTO
noctyna. TDMA. FDMA. CDMA. TIpeumyriiectea CDMA. /Jlex/

14

AIII. Henuneitnoe xomupoanue. MKM. CxopocTh nepeaau nuhpoBoro
noroka. JloctonHcTBa IUQ-poBoro curHana. CkpemOiupoBanue udpoBoro
curHaina /Jlex/

1.5

Hzydenne KOTC O65 128 u CMM 011 /TIp/

IIpaxruueckas
HOrOTOBKA

1.6

Crpykrypa curnaina GSM. /Cp/

Pazpnen 2. CDMA u GSM. Moayasinusi B MoOMiIbHBIX ceTsx 2G u 3G.

2.1

Texuomorust CDMA. [puniun pabotst CDMA. Rake-npuemuuk. /JIex/

2.2

Iomemxnas cranmms. basosas cranmus. [IpHHIHITEI OPMIPOBAHNS CUTHAJIOB
cragaapra GSM. OcobeHHOCTH YCTPOHCTBAa MOOMIBHON CTaHIIUH COTO-BOIt
cBsi3u /Jlex/

23

Monynsiiust CUTHaJIOB B LM(POBBIX CHCTEMax paauocBsi3y. bunaphas ¢aszoas
monyssimus (BPSK). Kanparypaas ¢daszoas marumyssinus (QPSK).
Ksanparypnas ¢a3oBast marumymsinus co casurom (O-QPSK). OtnocurensHas
KBaJpaTypHas (a3oBasi MAaHUIYJISLMS ¢ (a30BBIM CIBUTOM. MaHUITYIISILUS C
MHHHUMAaIIbHBIM 9acTOTHBIM ciBUroM (MSK). I'ayccoBckast MaHnITy AIus ¢
MUHUMAaJBHBIM 9acTOTHBIM cBuroM (GMSK). /Jlex/

2.4

PacueT ceTu orepaTHBHO — TEXHOJIOTMYECKOH CBSI3M Ha 0a3e COTOBOI CBS3H
crangapta CDMA /Ilp/

IIpaxruueckas
TIOATOTOBKA

Pa3nen 3. IlomexoycroiiunBoe koauposanue. Moayasiuuss OFDM.

3.1

IpuHIune! KomupoBaHus. OCHOBHBIE XapaKTEPUCTUKA KOPPEKTUPYIOITHX
xonoB. Koppexrupyromue konsl XemmuHra. [lepemeskeHue ciMBOJIOB.
Anroputm ButepOu 111 1eMORy/sIIMU CBEPTOUHBIX KO-710B. /JIex/

32

Jluneiinble uckakeHus. Pacuet sxBanaiizepa. /Jlex/

33

OCHOBHBIC TeXHHYECKHE XapaKTePUCTHKH. BIIOK-CcxeMa mepeiarolei yactu
cucrembl DRM. Boxonepsr /Jlex/

34

Xapaxkrepuctuka OFDM. IIpeo6pa3oBanue curnaga 8 OFDM. /Jlex/

3.5

PacueT cetn OIICPAaTUBHO — TEXHOJIOT'MYECKOH CBSI3U C MECTOM aBapI/II‘/’IHO —
BOCCTAHOBUTECJIIbBHBIX pa60T Ha 6&36 Cl'[yTHPIKOBOﬁ CHUCTEMBI CBA3HU CTaHI[apTa
VSAT /TIp/

[Ipakrrnueckas
TIOATOTOBKA

Pasznen 4. Ceru WiFiu LTE

4.1

HUctopus pazsutust Wi-Fi. Crannapt IEEE 802.11g. Tomonoruu 6ecpoBOIHBIX
cereit Wi-Fi. 3ona moxperrust Wi-Fi cern /Jlex/




4.2 HUctopus pazsutus LTE. I[Ipurnumns! noctpoenus paguourtepdeiica mo 9 4
texHonoruu LTE. MHoroan-tenHsle cuctemsl. CeTeBasi apXUTEKTypa
SAE.AHanuTU4ecKuil pacyeT S3HEPreTHYECKOro CreKTpa. 3aBUCUMOCTD IIMPHUHBI
crekrpa ot napamerpoB OFDM-cuctemsr. /JIex/

43 HccnenoBanue BIUsAHYUS IaPaMETPOB 36MHOM TOBEPXHOCTH 9 2 IIpaxruueckas
Ha sHepreTrdeckue mokasatean CCIIO /TIp/ TOArOTOBKA

4.4 HccenenoBanue 1 pacyeT OCHOBHBIX TEXHHYECKUX XapaKTEPHCTUK 9 2 IpaxTnueckas
CITyTHHKOBBIX CHCTEM CBS3H M CIIOCO00B nx obecmedenus /I1p/ TOJTrOTOBKA

Paznen 5. CamocrositeibHas paboTa

5.1 Brimonnenue pacuetHo-rpaduueckoii padotst /Cp/ 9 17,6 | Ilpakruueckast
HOJI'OTOBKA

5.2 IoxroroBka K mpakTHYecKuM 3aHATHIM /Cp/ 9 16

53 Ioaroroeka k nekuusim /Cp/ 9 16

Pa3gen 6. KoHTaKTHBIE Yachl HA aTTECTANIO

6.1 3ammra PI'P/KA/ 9 0,4

6.2 3auer /K3/ 9 0,15

5. OHEHOYHBIE MATEPHAJIBI

OneHouHble MaTepHaibl Uil MPOBEICHUST IPOMEXKYTOYHONW aTTeCTallMyd OOYyYaroIIUXCsl MPUBEICHBI B MPUIOKEHUN K
paboueii mporpaMmme TUCLUIUIAHBL.

®DopMBI ¥ BUIIBI TEKYIIETO KOHTPOJS O JUCHUILIHHE (MOIYIIO), BUABI 3aJlaHUM, KDUTEPUN WX OICHHBAHUS,
pacmpenenenre 60auIoB IO BUAAM TEKYIIEro KOHTPOIS pa3padaTEIBAIOTCS MPEMNOAaBaTEIeM JUCIUILIMHBI C YIETOM €€ CIICIU(DUKA 1
JIOBOIATCS 10 CBEJCHUS OOYUYAIOIIUXCsl Ha IEPBOM YU€OHOM 3aHSTHH.

Texyuii KOHTPOJIb YCIIEBAEMOCTH OCYILLECTBISETCS MpenojaBaTeiaeM JUCLUIUIMHBL (MOLYIIsl) B paMKaxX KOHTAaKTHOM
pabOTHI 1 caMOCTOATETBHOH paboThl o0ydaronmxcs. [y pUKCHPOBAaHHS PE3yNbTaTOB TEKYIIETO KOHTPOJIS MOXET HCIIONB30BaThCS

BUOC.

6. YAEBHO-METOJUYECKOE 1 HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemas JiuTepaTypa

6.1.1. OcHoBHas JaUTEpPATypa

ABTOpBI, COCTaBUTEIH 3aryaBue Wznarensc On. aapec
TBO, TOJ
JI1.1 |TopenosT.B., CHCTEMBI CBS3H C MOIBMKHBIMU 00BEKTaMHK: yIeOHOe Mocksa: | https://umczdt.ru/books/
Poenxos /1. H., rmoco0ue s CIIEIHaInCTOB YMII o
Opxun 0. B., o0pa3oBaH
T'openosa I'. B. HIO Ha
KEJe3HO
OPOXXHOM
TpaHCmop
Te, 2014

6.1.2. lonoHUTeIBHAS JIUTEPATypa

ABTOpBI, COCTABUTEH 3arinaBue W3narensc On. aapec
TBO, IOl
JI2.1 | A. K. JlebenuncKuii, ABTOMaTHUeCKas TeleQOHHAS CBSI3b HA )KEIC3HOMOPOKHOM M. : YMI]
A. A. TlaBnoBckui, TpaHcnopre [Texer] : yaeOHHK 171 BY30B K.-JI. TPAHCIL.: no
1O. B. IOpxun y4eOHUK ISl BY30B K.-JI. TPAHCI 00pa3oB.
Ha X.-11.
TpaHCIL., ,
2008

6.2 UndopManoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble MPU OCYLIECTBIEHUHN 00Pa30BaTeJbLHOr0 Mpolecca no JUCHUIIHHE
(Mony.J10)

6.2.1 IlepeyeHb JUIIEH3HOHHOTO U CBOOO/IHO PACIIPOCTPAHSEMOIr0 MPOrPAMMHOI0 o0ecneyeHnst

6.2.1.1 | Microsoft Office

6.2.2 HepequL HpO(l)eCCHOHa.]I])H])lX 0a3 JaHHBIX U HH(l)OpMalll/IOHHbIX CIIPABOYHBIX CUCTEM




6.2.2.1

[Ipodeccrnonanpuble 6a3bl JAHHBIX

6.2.2.2

baza nannbix Pocctannapra — https://www.gost.ru/portal/gost/

6.2.2.3

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

6224

baza nannbix «XKenesHomopoxxHbie iepeBo3ku»https://cargo-report.info/

6.2.2.5

I/IH(I)OpMaI_II/IOHHLIG CIIPpaBOYHBIE CUCTEMBI

6.2.2.6

HnudopmanuonHo crnpaBoyHas cuctrema KoncynbTanT mitoc http://www.consultant.ru

6.2.2.7

WudopmaronHo-npaBoBoit nmoptan IapasT http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIS)

7.1

VueOHble AyJAUTOPUH IJISA IIPOBECACHUA 3aHSATHH JICKITMOHHOTO THIIA, YKOMITJICKTOBAHHBIC

72

CHeLII/IaJ'II/BI/IpOBaHHOﬁ MeOECIbI0 U TEXHUYCCKUMHU CpeacTtBaMu O6y'{€HI/IHI MyJ'ILTPIMCHPIfIHO@ O60py£[0BaHI/IC JUIA

7.3

MIpeIOCTaBIeHUs yueOHOM HHPOpMAIK OONBIION ayANTOPUHU W/WIHM 3BYKOYCHIIMBAloOIIee 000pyA0BaHUE

7.4

(cranpoHapHOE WIIH IEPEHOCHOE).

7.5

VuebHbie AyaIUuTOpHU U1 TPOBEACHUA 3aHITUH CEMHUHAPCKOro TUla, rpyrninoBbIX U THAUBUAYAJIbHBIX

7.6

KOHcyIIBTaHI/Iﬁ, TEKYIIETO KOHTPOJIA 1 np0Me>1<yTqu0171 arTeCTaiu, YKOMIIJICKTOBAHHBIC CHGHHaHHSHpOBaHHOﬁ

1.7

MeOeIBI0 M TEXHHYECKUMH CPEICTBAMH OO0YICHUS: MyJIbTHMEIHMIHOE 000pYyIOBAaHHE H/MITH 3BYKOYCHIIMBAIOIIEE

7.8

000pymoBaHHe (CTAMOHAPHOE WU IIEPEHOCHOE)

7.9

TlomemnieHus s caMOCTOSITEIbHOM paGOTBI, OCHalICHHBIC KOMHLIOTepHOﬁ TEXHUKOM C BO3BMOXKHOCTBIO

7.10

noAKIoueHus K cetu "MHTepHET" 1 0becneueHreM A0CTyIa B SJIEKTPOHHYIO HH(POPMAIHOHHO-00Pa30BaTENbHYIO

7.11

Cpelly yHHBEpCUTETA.

7.12

INomentenust oy XpaHEeHHUS ¥ MPOPMIAKTHYECKOr0 00CTy)KUBaHAS yI4eOHOT0 000pyIOBaHII




