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PA3JIEJ 1 UCXOIHBIE TAHHBIE
W KOHEYHDII PE3YJILTAT OCBOEHUS JUCIUILTAHBI

1.1 Iesap u3yyeHus: AUCHUNIMHBI «MyJIbTHCEPBUCHBIE CETH CBSI3ID)

[enbto u3ydeHust AUCUUTUIMHBI « MYJIbTHCEPBUCHBIE CETH CBSI3U» sIBIsieTCS (op-
MHUPOBAaHUE Y CTyJ€HTa 0a30BOT0 IPEACTABICHUS O MYJBTUCEPBUCHBIX CETAX CBSI3U
(MCC), obyueHue CTyA€HTOB OCHOBaM HMH()OKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, MpPU-
MeHsgeMblx B MCC, ocBoeHue cryneHTamMu npuHOMnoB nocrpoenuss MCC, monenein
aHanu3a U cuHTe3a paspuBaromuxcss MCC, a Takke pelIeHHs NPaKTUYECKHUX 3ahad
IIPOEKTUPOBAHMSI OTAEIBHBIX Y3JIOB U CETEH B LIEJIOM.

1.2 3agauu aucuMmiIMHbl «MyJIbTHCEPBHCHBIE CETH CBI3H»

3ajadyaMy M3y4YEHHs CTYJEHTOM JUCUUIUIMHBI «MyJIbTHCEPBUCHBIE CETH CBS3H»
SBIIFOTCS:

— OCBOEHHME TE€OPHHM M WH(POKOMMYHHUKAIIMOHHBIX TEXHOJOTWW, MPUMEHAEMBIX B
MCC c uenpro UCIONb30BaHUA WX ONTUMAJIBHBIX COUYETAaHUW I PEIICHUS Pa3IMYHBIX
3aJlay Ha CEeTSX CBS3U MO0 TPEOOBAHUIO 3aKa34MKa,

— oBnaaeHue apxurekrypoir MCC, nporokonamu nepenadyn nHGopManuu u 00o-
pyJlOBaHHWEM, NMPUHLMIAMHM aHAJIU3a MU CUHTE3a YPOBHS YIPaBJICHUS, TPAHCIOPTHOTO
yYpOBHS, ypoBHsI aboHeHTcKoro aoctyna MCC, npuHIMIIaMU [TOCTPOEHUSI TEXHOJIOTUI
MH(POPMaILIMOHHON 0€30M1aCHOCTH U UX MPAKTUYECKOTO UCIIOJIb30BaHUS;

— IPUMEHEHUE CTYACHTAMH PE3YyJIbTaTOB PACYETOB IS IOCTPOCHUS ONITUMAJIBHBIX
no apxurekrype MCC ¢ ucrosnb30BaHUEM COBPEMEHHBIX U IEPCIEKTUBHBIX TEXHOJIO-
I'Mii, METOJIOB aHAJIM3a U CUHTE3a JIEMEHTOB, y310B 1 MCC B 11elI0M C HUCIIOIb30BaHHU-
€M MaTEMaTUYECKUX METOJIOB U BBIYHUCIUTENBHBIX CPEJICTB.

1.3 Mecto aucuumiimuabl «MyJIbTHCEPBUCHBIE CETH CBA3H»

B cTpykrype OII BO

JucuunnnHa «MyJabTUCEPBUCHBIE CETH CBA3U» U3y4aeTcsl 7 U 8 ceMecTpe Mpu 04-
HOU (popMe 00yyeHUs U SBIIAETCS BapUATHUBHOW IHCUUILIMHON MO BHIOOPY CTYIEHTOB.
Omna 3aHMMaeT ocoboe MecTo B 00pa3oBaHuU OakanaBpa Mo HampaiieHu0 «MH)oKoM-
MYHHUKAIIMOHHBIE TEXHOJIOTMU U CUCTEMBI CBs3M». [Ipu ee nu3yueHuu CTyJeHT BIEpPBbIE
UMEET JIeJI0 C MPaKTUKO-OPUEHTUPOBAHHBIMU cucTeMamu. O0001Ias, CucTeMaTu3upys
Y pa3BHUBas 3HaHUs CTYIEHTOB, TUCIHUIUIMHA (POPMUPYET CUCTEMHBIA MOIXOJ K MPOEK-
tupoBanno MCC pa3nu4HOro TUna.

JUis u3ydeHus: NaHHOW AMCLUMIUIMHBI HEOOXOIMMBI 3HAHHUS MO NPEIBAPUTEIHHO
U3y4EeHHbIM KypcaMm OakanaBpuara: J{uckperHas matematuka, OOmiasi Teopusi CBS3H,
BoruncnurensHas TexHuka U uHbOpMaimoHHble TexHojoruu, LludpoBas obpaborka
curHaiaoB, OCHOBBI NOCTPOEHUSI MH(POKOMMYHHUKAIIMOHHBIX CUCTEM U CETEH.

B pesynbrare u3ydyeHHs TUCUUILIMHBI CTYACHTHI JOJKHbBI YCBOUTH OCHOBHBIE Me€-
Toabl npoektupoBanusi MCC, npuoOpecT HaBBIKM CHHTE3a M aHaJIHM3a aJrOPUTMOB U
YCTPOMCTB nepeaayn oopadbarbiBaeMoi HH(POpMaALMK U YMETh paCCUUTHIBATH OCHOBHbBIE
nokasarenu kadectsa MCC, B TOM uucie NpOBOAHBIX U OECIPOBOIHBIX, MUKPOBOJIHO-
BOI'O M OINTHUYECKOro auamna3zoHa. [IpmoOpereHHble B Mpoliecce H3yYEeHHs] JAHHOTO
IpeaMeTa 3HaHUS JIOJDKHBI TaKKe 3aKPENUTh 3HaHUS, OJIyYeHHbIC TIPU U3YUYEHUU Clie-
nytonmx auciuiuivie: Hudpossie cuctemsl nepenaun, Cetu cBsizv, T€XHOIOTUU BBICO-
kocopTHbIx BOJIII co crnekTpanbHbIM pa3ziesieHneM KaHainos, [IpoekTupoBanue, cTpou-
TEAbCTBO U TexHuueckas skcruryaranus BOJIII, Cetn cBs3M HIMPOKOIIOIOCHOTO JTOCTY-
na, U Jie4Yb B OCHOBY BBINIOJIHEHHUS BBITYCKHON KBaTU(UKALMOHHON pabOTHI.

JlucuuniauHa BXOAUT B COCTaB JAMCLUHUIUIMH IO BBIOOPY BapHAaTUBHOIO MOJYJIA
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bnoxka 1.

1.4 TlepeyeHb KOMIIETEHIHI1, KOTOPbIE J0JKHBI ObITH PeajTu30BaHbI

B X0/1¢ 0CBOCHUA JUCIHUITJIMHBI

OIIK-4 - crtocoOHOCTBIO UMETh HaBBIKH CAMOCTOSTEIILHOM pa6OTI>I Ha KOMIIBIOTCPEC U B

KOMIIBIOTCPHBIX CCTAX, OCYHICCTBIIATH KOMIIBIOTCPHOC MOACIIMPOBAHUC YCTpOﬁCTB, CHu-

CTCM U IMPOHCCCOB C UCITIOJIB30BAHUCM YHUBCPCAJIIBHLIX ITAKCTOB IMPUKIIAIHBIX KOMIIbIO-

TEPHBIX NPOrpamMm

[1K-5 - ciocoOHOCTHIO MPOBOAUTH pabOTHI IO YIIPABICHUIO MOTOKAMU TpauKa HA CETU

PA3JIEJ 2 COAEPKAHUE JUCIIUIIVIMHBI «MYJbTUCEPBUCHBIE
CETHU CBA3N» U TEXHOJIOT'USA EE OCBOEHUSA

2.1 CTpykrypa mucuMiuinabl « MyJibTHCEPBHUCHBIE CETH CBSI3N»,
ee TPYJ10eMKOCTh U IpUMeHsieMble 00pa3oBaTe/ibHbIe TEXHOJIOTHH

Tab6muma 2. Pacnpenenenue ¢hoHIa BpeMEHH 110 BUAM 3aHITHHA

Bunpl yueOHoi nestrensb-
HOCTH, BKJIFOYasi CaMo-

. CTOSITEIILHYIO PaboTy Koutst co- ®opMbI U BU KOH-

S | CTYHEHTOB M TPYJOEM- TPOJISt OCBOEHUS CO-

2 CTaBJIsI-

& | xocrb (B 4acax / HHTEp- CTaBJISIIOIINX KOMIIE-

HaumenoBanue pa3zziena u TeMbl o OLIUX .

e AKTUBHBIE YaChl) TEHIIHA

3 : ;| KOMIICTeH- (3 ponma oreHoOU-

mlE|Ig] 2|8 H

3 o s = HBIX CPEJICTB)
28| B| B
Pasnen 1. OcaoBst MCC. ®OC TK-1
Tema 1.1. Beenenue B aucuumumny. | 11 | 2 9 ?_11}(1?;433 Y CTHBIH onpoc
Tema 1.2. OcHOBHBIE OHSITHS U 1 2 9 OIIK-43 VYcTHbIi onpoc
onpenenenuss MCC. [1K-53
Tema 1.3. OCHOBHBIE IPOTOKOJIBI 1 2 9 OIIK-43,Y P;ﬂu;ii?;;l{;gzi?h
MCC. MK-53,V parr?
CKHUX 3aJJaHHAN

Pazpnen 2. Texnonorun MCC. dOC TK-2
Tema 2.1. NHpoxOMMyHHKAIIMOH- 15 2 4 9 OIIK-43,B TOOTTSMHO;;?S:;EI:
Hbele TexHonoruu MCC. IIK-53,B p J}\}01
Tema 2.2. TexHONOTHUH O0OCTYXH- OIIK-43 Oruer 1o abopa-

15 2 4 9 TOPHOMY 3aHSITHIO
Banusi B MCC. I1K-53 N

No2 Vcrublii onpoc

Tema 2.3. Texnonmoruu HHPOpMa- OIIK-43 .
nnoHHou 6e3onacHoctu MCC. 1 2 ; I1K-53 ¥ CTHBIH onpoc

Paznen 3.®@uznueckuii yposenr MCC.

®OC TK-3




Ortuer no nabopa-

Tema 3.1. O6opynoBaH#e U MPOEK- OIIK-43,Y
tuposanme MCC. ol N > | K53,y TOPHONS e
Tema 3.2. MCC ¢ ctpykrype ECD| o | 5 | ¢ o |ONK-43B %TTSMHOSE?EI‘;E;
P® na npumepe PT. TK-53,B p Jiyr .
OIIK-43,Y.B
3auer TK-53,Y,B ®OC I1A-1
HNTOI'O 7 cemectp 108 | 18 | 18 72
Paznen 4. MCCTCP/IP, IP-TVuSIP. dOC TK-4
Tewma 4.1. Ilepenaua meaua undop- VYcrnsiii onpoc Pe-
maruu Ha 6ase cteka TCP/IP. Ipo- OIIK-43,Y | 1mieHue UHAUBHUIY-
15 | 3 12
TOKOJIbI CUTHATM3AIUA THOKUX [IK-53,Y | anbHBIX NpakTHye-
KOMMYTaTOPOB. CKMX 3aJJaHUI
Tema 4.2. IIpoTOKOIBI U TEXHOJIO- 15 3 12 OIIK-43,Y Pernenne HHII[:IBHHY_
ruu IP-TV u SIP., MK-53,y | IbHEX HpAHiie:
CKUX 3aJaHUi
Paznen 5. MCC na 6a3e PON. ®OC TK-5
Tema 5.1. Apxurexktypa MCC Ha 19 3 4 12 OIIK-43,B P:ﬂ”;fi?;;fﬁiizg_
Gase PON. TK-53,B paretr?
CKUX 3aJaHUi
Tema 5.2. Topoackie MCC PONu 3 OIIK-43,B | P CIUCHHE HHHBHLY-
20 5 12 AIBHBIX TIPAKTHYEC-
ux 000pyAOBaHuUE. IIK-53,B o
CKUX 3aIaHUN
Paznen 6. Konnenuus Muarepuera senieii (10T). ®OC TK-6
Tema 6.1. Apxutekrypa loT. [paii- 3 OIIK-43,B Peuenye upuBHy-
19 4 12 QJIbHBIX [IpaKTHYe-
Bephwl 1 6apbepsl [oT. [IK-53,B N
CKUX 3aJaHUi
3 Pemenne unnuBumy-
Tema 6.2. Texnonoruu [oT (RFID, 20 5 12 OIIK-43,B | anbHBIX IpaKkTUye-
USN, M2M, NFC). I[1IK-53,B | ckux 3amaHuii Ycr-
HBIM OMPOC
DKk3aMeH 36 36 |OIIK-43,Y.B OOC IT1A-2
TK-53,Y,B
NTOTI'O 3a 8§ cemectp 144 | 18 18 | 108
NTOI'O: 252 | 36 | 18 | 18 | 180




PA3JIEJI 3. OBECHHEYEHUE JUCIUIIVINHBI
«MYJIBbBTUCEPBUCHBIE CETHU CBA3N»

3.1 YueOHO-MeTOANMYECKOE 00ecIeYeHne TUCIUIIINHBI
«MyJIbTHCEPBUCHBIE CETH CBSI3M))

3.1.1 OcHoBHas1 JIuTEpaTypa

1. 3apybexxubie u oTeuecTBeHHBIC TaThopmbl ceTeit NGN : ydeb. mocodue mis
ctyn. By30B / A. B. Pocnsikos. - M. : ['opsiuast nunus - Tenexkom, 2014. - 258 c. - ISBN
978-5-9912-0401-9.

2. TenekOMMYHUKAIIMOHHbIE CUCTEMBI U CETU: B 3-X T. : yueO. mocoOue AJisi CTY/I.
By30B / b. 1. Kpyk, B. H. [lonantononymno, B. I1. [llyBanos ; mox pen. B.I1. lllyBanosa.
- M. : T'opsiuas munus - Tenexkom. T.1 : CoBpeMeHHbIE TEXHOIOTHH. - 4-€ U3/1., UCTIP. U
nor. - 2013. - 620 c. - ISBN 978-5-9912-0208-4.

3.1.2 lonosiHuTEILHAS JIUTEPATYPA

1. Pacuer o0opyaoBaHUsI MyJIBTUCEPBUCHBIX CETEH CBSI3M : METOJ. yKa3aHUs IO
KypcoBoMy npoektupoBanuto / E. E. Manukosa, L. 1. Muxaiinosa, A. Il. ITimenununu-
KOB. - 2-€ U31., ucnp. - M. : 'opsiaas nunus-Tenexom, 2014. - 76 c. - ISBN 978-5-9912-
0419-4.

2. Hanpagnstomue cucteMsl 351eKTpocBsizu. COOpHUK 3a7ad : yued. mocooue s
ctyn. By3oB / C. H. Kcenodontos, D. JI. [lopTHOB. - 2-¢ u3a., ctep. - M. : 'opsiuas -
uus-Tenexom, 2014. - 268 c. - ISBN 978-5-9912-0138-4.

3.2 UndopmanuonHoe odecredeHne JUCHUITHHbBI
«Hanmpasasomue cuCTeMbI 3JIEKTPHYECKON CBA3H»

3.2.1 OcnoBHoe nHGOPMAIITUOHHOE ODecTIeYeHHe

1. Black Board: Mopo3o O.I'. MyJnbTUCEPBHUCHBIC CETH CBS3H [ DICKTPOHHBIH
Kypc]: Kypc aucTaHil. oOydenus mo HampabieHuro 11.03.02 «MurpoxoMMyHHKAIIMOH-
Hble TexHoyioruu u cuctemsl cBsizny /| KHUTY-KAU, Kazans, 2016. — Joctyn mno Jio-
run u mapomo. URL:  https://bb.kai.ru:8443/webapps/blackboard/execute/staffinfo/
manageStaffinfo?course_id

2. OnektponHas ~ Ombnmmoreka  KHUTY-KAWM  https://kai.ru/web/naucno-
tehniceskaa-biblioteka
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3.3 KagpoBoe obecnieuenue
3.3.1 bBa3zoBoe o0pa3oBaHue

Briciiee oOpa3oBaHue B IMPEIMETHBIX OOJACTSIX 3JEKTPOHUKH, PAIUOTEXHUKH,
OINTUKH, ONTO3JIEKTPOHUKH, BOJJOKOHHOM ONTHUKH U CUCTEM CBSI3U U /WM HATUYHE YyUe-
HOW CTENEHU W/WJIM YUYEHOTO 3BaHMs B YKa3aHHBIX 00JIACTIX U /WM HAJIMYKME JONOJIHU-
TEJIBHOTO MPO(EeCCHOHAIBHOr0 00pa3oBaHus — NMPO(eCcCHOHATBHOM MEepernoAroToOBKY B
001acTAX 2JIEKTPOHUKH, PATUOTEXHUKHU, ONTOIEKTPOHUKHU, BOJOKOHHOW ONTUKU U CH-
CTEM CBSI3U M /W HAMYHME 3aKITIOUYEHHUS SKCIIEPTHON KOMHCCHU O COOTBETCTBUU KBa-

TudUKAIMK TpernoiaBaTes TPoQuiIto MpernoaaBacMor TUCITUILTMHBI.



