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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 Heﬂb KypcCa: O3BHAKOMUTH CTYACHTOB C OCHOBAMHU IMMOCTPOCHUEC CUCTEM CBA3U C MMOABUKHBIMU 06'I)eI(TaMI/I, YTO MOXKCT
TOCIYXUTD CTYACHTaM OCHOBOI JUISL BBITIOJIHCHHUS JUIITIOMHBIX ITPOCKTOB.

1.2 | 3amauu Kypca: 03HAKOMHUTE CTYJCHTOB C TEOPETHUECKIMU OCHOBAMH ITOCTPOEHHS CUCTEM CBSI3H C MOJBIKHBIMU
00BEKTaMH: CHCTEMaMU COTOBO CBsI3H, OECITPOBOIHBIMU TEXHONOTHAMH MEpeJayuyl, alrOPUTMaMU MOIYIIAIMY,
MpUHOUTIAMH (OPMHUPOBAHMS CUTHAJIOB JUIS CETeH YETBEPTOTO MOKOJICHHS, IIPHHIUIIAM (POPMHUPOBAHHUS TPYIIOBBIX
CUTHAJIOB U BBLIEICHUS U3 IPYIIIOBOIO CUTHaja IIPU KOJOBOM pa3feleHuu KaHanoB. Kypc noaxpernieH npakTudecKuMu
3aHATUAMHU A7 GOPMUPOBAHUS KOMIIETEHIUH, YIeOHBIX U NMPOGHECCHOHANBHBIX MTPAKTHUECKIX YMEHUH U HABBIKOB

2. MECTO JUCHUIIIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOTI'PAMMBI

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

3. KOMIETEHI[UY OB YYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLATIINHBI
(MOJIYJIST)

[IK-1 CriocoGeH OpraHn30BEIBATh BEITOTHEHHE TEXHOIOTHYECKAX MPOIIECCOB IPH IKCIUTYaTalluH, TEXHUIECKOM 00CITy)KUBaHUH,
MOHTaXe ¥ PEMOHTE C Y4eTOM MPHHIUIIOB o0ecredeH s 6e30MacCHOCTH U HaIe)KHOCTH TEIeKOMMYHHKALIMOHHBIX CUCTEM U ceTei
JKEJIE3HOJOPOXKHOIO TPAHCIIOPTA

IIK-1.1 Onpenenser Ha OCHOBE KapT TEXHOJIOTHYECKUX MPOLIECCOB MOCIEA0BATEIBHOCTD U MPOJAOKUTEIBHOCTD BBITTOTHEHUS
paboT MpH TEXHUUYECKOM OOCITY)KUBAHHH U PEMOHTE YCTPOHCTB TEICKOMMYHHUKAIIMOHHBIX CHCTEM, MMPOBOIHBIX M OECIPOBOIHBIX
CeTel KeNIe3HOIOPOKHOTO TPAHCIIOPTa

TIK-1.3 ITpoBOIUT aHAIN3 TEXHUYECKOTO COCTOSHUS SJIEMEHTOB U YCTPONCTB TEIEKOMMYHUKALIMOHHBIX CUCTEM U CeTeil
JKEIEe3HOJJ0PO’KHOTO TPAaHCIOPTA Ha OCHOBE HHXKEHEPHBIX PACUETOB MaPaMETPOB NEPEaul HANPABISAIOMINX CUCTEM U B3aUMHBIX
BIIMSHUH, IEPEaTOUHBIX XapaKTEPUCTUK HANIPABIIAIOIUX CUCTEM

B pe3ysabTaTe ocBOeHUS JMCUMIJIMHBI (MOAYJIs1) 00y4aroIIMiics 10JKeH

3.1 (3HaTh:

3.1.1 | -cTpyKTYypHBIE CXEMBI IOCTPOCHUS MOJABHKHON 1 0a30BOM CTaHIIHIH;

3.1.2 | -cTpyKTypHBIE CXEMBI CUCTEM, (POPMHUPYIOIINX CUTHAIIBI C PA3IMUHBIMU BUIAMH 4a-CTOTHOM MOYIISIINH;

3.1.3 | -IpHUHIMITE TOCTPOCHUS CHCTEM IIepeladl ¢ YaCTOTHBIM, BPEMEHHBIM, KOJJOBBIM H KOMOMHUPOBAaHHBIMHE CIIOCOOaMH
pa3zeicHUs KaHaJIOB;

3.1.4 | -mpuHLUNBl GOopMHUPOBaHUS cuTHANIOB B cucteMe GSM u ¢ ko0BbIM pazaenenueM CDMA;

3.1.5 | -mpuHIMIEl HOPMUPOBAHNS KaHANBHBIX CUTHANIOB U IpuemMa B TexHosoruu OFDM, WiFi;

3.1.6 | -IPUHIMITEI HCIPaBJICHNS MAKETHBIX OIIHOOK IPH AEKOPPETSIIUH OITHOOK.

3.1.7 -IMIPUHIOUITBI KOPPECKTUPOBAHU A JTIMHCHHBIX I/ICKEl)I(CHI/Iﬁ, MMPOUCXOAANINX BCICIACTBUE MHOTOJIYYCBOTO PACIPOCTPAHCHUS

3.1.8 -IIPUHIHAIIBI CKATUSA 3BYKOBBIX CUTHAJIOB C UCITOJIb30BAHUEM BOKOJICPOB.

3.19]- NEPCHCKTUBBI pa3BUTUA CUCTEM IICpCaAavUu JaHHBIX;

3.1.10 | - pyKOBOASAIINE U HOPMATUBHBIC TOKYMEHTBI, OMPEIEIIIONINE MPABUIIA BHEPEHUS U IKCILTyaTalllH YCIyr OCIIPOBOIHOM
nepeagy JaHHBIX

3.1.11 | - TexHOJIOTHH TIEpea4YH JaHHBIX U MaPIIPYTU3ALIHH;

3.1.12 | - IpOTOKOJIBI PEAOCTABICHHUS TEIEKOMMYHUKAITMOHHBIX YCIIYT;

3.2 | YmeTh:

3.2.1 | - mo Ko/T0BOIt KOMOWHAIIMY U PaCIIMPSAIONIEH ITOCIe0BaTENEHOCTEH (POPMHUPOBATE KaHAIBHBIA CHTHAJI B CHCTEME C
KOJIOBBIM pa3/ielICHUEM;

3.2.2 | - onpenensaTs NPUHATHIA CUMBOJI 10 TPYIIIOBOMY CUTHAILY M PACIIUPSIOLIEH ITOCIEN0BATENBHOCTU B CUCTEME C
Pa3NUYHBIMU pa3eleHUsIMHI KaHaJIOB,;

3.2.3 | - paccuuTaTh KOJ 110 JUHEHHOMY U HEIMHEHHOMY KOAMPOBAaHUID;

3.2.4 |- opMHupOBaTH MOCIETOBATETHHOCTS CHMBOJIOB C TIEPEMEKEHIEM U HCIPABIIATH MAKETHl OITHOOK B IPUHATON
KOMOMHAIINH;

3.2.5 [ - ctpouTs BpeMeHHbIE TpahHKH YaCTOTHO-MO[YJTHPOBAHHBIX CUTHAJIOB,

3.2.6 | - cTpouTh BpeMeHHbIE TPadHKN KOJIO-MOILYITHPOBAHHBIX CHTHAIIOB

3.2.7 | - paccUUTHIBATh XapaKTEPUCTUKU COTOBOM CBSI3H;

3.2.8 | - paccUUTHIBaTh CTPYKTYPY dKBaJIaii3epa 0 H3BECTHON MMITYIbCHOM XapaKTepHCTHKH KaHaNa CBSI3H.

3.2.9 | - nenaTh OLICHKY MEPCIIEKTUB BHEIPEHHUS TEICKOMMYHUKAIIMOHHBIX YCIIYT;

3.2.10 | - pa3pabaTbIBaTh IUIaH BHEAPEHHS TEICKOMMYHUKALIMOHHBIX YCIIYT;

3.2.11 | - BHeAPATH YCIYTH IO Tepefadr JaHHBIX Ha OCHOBE CTaHAapTa OecrpoBoAHbIX JokambHbIX cereil: [EEE 802.11,2G-4G;

3.2.12 | - npefoCcTaBIIsATh YCIIyIU HA OCHOBE IIEPCOHANIBHBIX CETEH paguoA0CTyIa

3.3 | Bnagersn:




3.3.1 | - HaBBIKAMU PAOOTHI C HHCTPYMECHTAIBHBIMU CPEACTBAMH IIPOCKTHPOBAHNS;

3.3.2 | - HaBBIKAMM aHAJIN3a AJIs ONPEAEICHUS B3aUMOCBSI3H MEXY XapaKTepUCTUKAMK KaHAJIbHBIX U IPYIIOBBIX CUTHAJIOB C

napaMeTpaMHu CUCTEMbI

3.3.3 | - HaBBIKAMH pacdeTa MOOMIBHBIX CHCTEM Pa3INIHBIX TEXHOJIOTHH

334]- METOJAMKAaMH pacuCTa KAYCCTBCHHBIX U KOJIMYCCTBECHHBIX XapaKTCPUCTUK MOKa3aTelIe KauecTBa O6CJIy)KI/IBaHI/I$I

TEJIEKOMMYHHUKAIIMOHHBIX YCIYT

3.3.5 [ - cnocobamu onpezeneHus paboTOCIOCOOHOCTH MTPEAOCTABIIACMBIX YCIIYT.

3.3.6 | - HaBBIKAMU YIpaBJICHUS CTICUAIIM3UPOBAHHBIM TCIICKOMMYHUKAITUOHHBIM 060pyI[OBaHI/IeM

4. CTPYKTYPA U COAEP KAHUE JUCHUIIITUHBI (MO YJIA)

Kon HaumenoBaHue pa3/ie/ioB U TeM /BUA 3aHATHS/ Cemectp | YacoB | I[Ipumeuanue
3aHATHA / Kypc
Pa3gen 1. BazoBble NOSIHTHA OCTPOEHHs M 00PA00OTKU CHTHAJIOB B
MOOMJIBHBIX CHCTEMSIX
1.1 IpuHnune! opranu3zanuu paanocessu. Kinaccudu-xanus paanodactot. O0mme 9 2
npuHLOUIBI TocTpoe-Hust PPJIL. [IpuHIUIIBI OCTPOEHUST CUCTEM COTOBOM CBSI3U.
/JTex/
1.2 Tpaduk 1 crrocoOb! MOBBIIEHUS] EMKOCTH COTOBBIX CHCTeM. PacueT komuecTBa 9 2
kaHanoB. /Jlex/
1.3 MeTtoabl MHOTOCTAHIIMOHHOTO JOCTYTA. BUIBI CHICTEM MHOKECTBEHHOTO 9 2
noctyna. TDMA. FDMA. CDMA. Tlpeumymectsa CDMA. /Jlex/
1.4 AIIII. Hemmueiinoe xoauposanne. UKM. Ckopocth nepeaadu nuhppoBoro 9 2
notoka. JlocrourcTa mu-poBoro curaaia. CkpeMOIupoBanue nuppoBOTo
currana /Jlex/
1.5 Uzyaenne KOTC O6p 128 u CMM 011 /TIp/ 9 4
Pazgen 2. CDMA u GSM. Moayasiuus B MOOMIBbHBIX ceTax 2G u 3G.
2.1 Texnonorus CDMA. ITpunmun pabotst CDMA. Rake-npuemunk. /JIex/ 9 2
2.2 Ionemxuas crannus. baszosas crannus. [IpuHIMITEL OPMUPOBAHHS CHTHAIIOB 9 2
cragmapra GSM. /Jlex/
23 Momymsmust CHTHAIOB B IU(POBBIX CHCTEMax paarocBs3n. buHapHas da3oBas 9 2
moaymsnust (BPSK). /Jlex/
2.4 Pacuer ceTu onepaTuBHO — TEXHOJOTHYECKOW CBsI3M Ha 06a3e COTOBOI CBA3U 9 4
crannapta CDMA /Tlp/
Paznen 3. [lomexoycroiiuuBoe koaupoanue. Moayasuuss OFDM.
3.1 IIpunnuns! konupoBaHus. OCHOBHBIE XapaKTEPUCTUKUA KOPPEKTUPYIOIUX 9 2
konoB. /Jlex/
3.2 Jluneitnple nckaxkeHus. Pacuer sxBanaiizepa. /Jlex/ 9 2
33 OcCHOBHBIE TEXHHUECKHE XapaKTEepPUCTHKU. bIIOK-cXeMa nepeaaromiei yactu 9 4
cuctembl DRM. Boxonepsr /JIex/
34 Xapaxkrepuctuka OFDM. IIpeo6pa3osanue curnana B OFDM. /Jlex/ 9 2
3.5 Pacuer cetn orepaTUBHO — TEXHOJIOTHUECKON CBSA3M C MECTOM aBapHHHO — 9 4
BOCCTaHOBHTEIBHBIX Pa0OT Ha Oa3e CITyTHUKOBOH CHCTEMBI CBSI3HM CTaHIapTa
VSAT Mlp/
Pasznen 4. Cern WiFiu LTE
4.1 HUctopus pazsutus Wi-Fi. Crarnapt IEEE 802.11g. Tomosioruu 6ecripoBOTHBIX 9 4
cereit Wi-Fi. 3ona nokperrus Wi-Fi cetn /JIex/
4.2 HUctopus pazsurus LTE. [IpuHnmer moctpoeHus paarnouHTepdetica mo 9 4
texnonoruu LTE. /Jlex/
4.3 Hccnenoanrie BIUSHUS TApaMETPOB 3€MHOM MOBEPXHOCTH 9 2
Ha 3Heprerrueckue mokazarenu CCIIO /Tlp/
4.4 VccnenoBaHne U pacdeT OCHOBHBIX TEXHHUECKIX XapaKTEPHCTHK 9 2
CI[yTHUKOBBIX CHCTEM CBSI3H U cIoco00B ux obecneuenus /I1p/
4.5 MsuoroanTeHHbIe cucteMbl. CereBas apxutekrypa SAE. AHanuTH4eckuii pacuer 9 2
sHepreTudeckoro crekrpa. /Cp/
4.6 3aBUCHMOCTh IIUPUHBI criekTpa oT mapameTpoB OFDM-cuctemsr. /Cp/ 9 2

Paspea S. CamocrosiTenbHast pabora




5.1 BrmmonHeHune pacueTHO-rpadudeckoi padoTst /Cp/ 9 14,6

5.2 IToaroToBka K mpakTHYECKUM 3aHATHIM /Cp/ 9 16

53 IMoaroToBka k sekmusm /Cp/ 9 16

Pazgen 6. KonTtakTHBIE Yachl HA aTTECTAILHIO

6.1 Bammura PI'P /KA/ 9 0,4

6.2 3aueT ¢ onenkoii /KD/ 9 0,25

5. OHEHOYHBIE MATEPHAJIbBI

OreHOYHBIE MaTEepPHANbI AT IPOBEACHHS IIPOMEKYTOYHOHM aTTECTAI[MH OOYJAIONINXCS IPUBEACHBI B MPIUIOKECHUH K
paboueii mporpamMMe TUCHHUILIHHBL.

@DopMbl 1 BHABI TEKYIETO KOHTPOJS 110 AUCLHUIUIMHE (MOJYIIO), BUABI 3aJaHUH, KDUTEPUU UX OLCHUBAHUS,
pacrnperneneHne 6aIoB IO BUIAM TEKYIIEro KOHTPOIIS pa3padaThIBAIOTCS MPEIo1aBaTelieM JUCIUIUIMHEL C YIeTOM €€ CIICIH(UKA 1
JOBOJATCS IO CBEACHHS OOYJArOIIUXCS Ha IEPBOM YIEOHOM 3aHITHH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS MIPENojaBaTeNleM JTUCLMILUTMHBI (MOIYIs), KaK IPABHUIIO, C
ucronp3oBanreM SMOC mim myTeM IpoBEepKH MUCEMEHHBIX paboT, MPEeIyCMOTPEHHBIX paO0YNMH IIPOrpaMMaMH JTUCITUITINH B
paMKax KOHTaKTHOH pabOTHI I CAMOCTOSATEIbHON paboThl o0yqaromuxcs. [ GUKCHPOBaHUSA Pe3yabTaTOB TEKYIETO0 KOHTPOJIS
MoxeT ucnoins3oBatbes DMOC.

6. YAEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIHEYEHUE JUCHUIIJIMHBI (MOAYJISA)

6.1. Pexomenayemas Jaureparypa

6.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTaBUTENN 3arnasue Wznatensc 5. agpec
TBO, TOJ
JI1.1 |TopenosI. B., CucTeMBI CBSI3U C TIOJBIKHBIMU OOBEKTaMU: yIeOHOE Mocksa: | https://umczdt.ru/books/
Poenkos /JI. H., mocoOue s CIEeUaIucTOB YMI] o
OpxuH 10. B, obpazoBaH
T'openosa I'. B. HIO Ha
KENe3HO
OpPOXKHOM
TpaHCIIOp
Te, 2014

6.1.2. lonoTHUTeIBHAS JIUTEPATypa

ABTOpBI, COCTaBUTENHU 3ariaBue W3parensc On. agpec
TBO, TOJ
JI2.1 | A. K. JleGennuHckmii, ABTOMaTH4YecKas Tene(oHHas CBA3b HA KETE3HOT0POKHOM M. : YMI

A. A. TTaBnoBckuif, Tpancnopte [TekcT] : yueOHUK IS BY30B XK.-JI. TPAHCIL. o

10. B. FOpxun y4eOHUK ATISI BY30B K.-1I. TPAHCII 00pasoB.
Ha X.-1.
TpaHcIL., ,
2008

6.2 UndopManmoHHbIE TEXHOJOTHH, HCIOJIb3yeMble MPU 0CYLIECTBIEHUHN 00Pa30BaTeJbLHOr0 MPoIecca Mo JUCIUILIHHE
(Mony.J110)

6.2.1 IlepeyeHb JUIEH3MOHHOTO U CBOOOIHO PACTIPOCTPAHSIEMOTr0 MPOTPAMMHOI0 o0ecneyeHnst

6.2.1.1 | Microsoft Office

6.2.2 Ilepeyenb npogeccMOHAJBHBIX 023 JTAHHBIX 1 MH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | IIpodeccrnonanpHble 0a3bl JAHHBIX

6.2.2.2 | baza nannbix Poccranmapra — https://www.gost.ru/portal/gost/

6.2.2.3 | baza manubix ['ocygapcTBeHHBIX cTaHIapTOB:http://gostexpert.ru/

6.2.2.4 | ba3a manHbIX «XKene3HomopoxkHbie epeBo3km»https://cargo-report.info/

6.2.2.5 | UadopmMaimoHHbIE CIIPaBOYHBIE CUCTEMBI

6.2.2.6 | UadopmanmonHo cnpaBouHas cucrema KoHcynpranT miroc http://www.consultant.ru

6.2.2.7 | UachopmanmonHO-1IpaBoBoii moptan [apanT http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI (MO YJIA)




7.1

VuebHbie AyoIuTOPpUU IJI1 IPOBEACHUSA 3aHATUI JICKOIMOHHOT'O THIIA, YKOMIUIEKTOBAHHBIC

7.2

CTEIHAITN3NPOBAHHON MeOEIIBIO M TEXHHIECKUMH CPEJICTBAMHU O00YJIEHHS: MyIbTHMEANITHOE 000pyA0BaHNE IS

73

IpeNoCTaBIeHHS yIeOHO!H nH(OpManny OOIBIION ayIUTOPUH H/WITH 3BYKOYCHIIUBAIOIIEE 000pyI0BaHUE

7.4

(cranioHapHOE MITU TIEPEHOCHOE).

1.5

YuebHble AYAUTOPHHU IJI1 IPOBCACHUSA 3aHATUI CEMHHApPCKOTO THUIIA, I'PYIIIIOBBIX 1 UHAWUBUAYAJIbHBIX

7.6

KOHCYIIbTallNH, TEKYIIIET0 KOHTPOJISL M IPOMEXYTOYHOM aTTeCTalluy, YKOMIUIEKTOBaHHbIE CHELHAIN3UPOBAHHOM

7.7

MeOeITbI0 M TEXHUYECKIMU CPEACTBAMHU 00ydeHHs: MyIbTHMEIUIHOE 000pyI0BaHUE H/UIH 3BYKOYCHIIHBAIOIIEE

7.8

obopynoBaHue (CTallIOHAPHOE WK TIEPEHOCHOE)

7.9

HOMCIIICHI/IS[ JUJIsL CaMOCTOSITCILHOM pa60T1)1, OCHAIICHHBIC KOMHLIOTCPHOI‘/‘I TEXHUKOH ¢ BO3MOKHOCTEHIO

7.10

MOKITIOUEHHS K ceTH "MHTepHeT" 1 obecrieueHneM I0CTyIIa B JICKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTEIbHYIO

7.11

cpeny YHHBEPCHTETA.

7.12

[omerenust 1 XpaHeHUs! 1 TPOPUIAKTUIECKOTO 00CTYKMBaHUs yueOHOTro 000pyn0BaHUS




