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1 ObHIAA XAPAKTEPUCTHUKA PABOYEW INPOI'PAMMBI
YYEBHOU JUCIIUIIJIMHBI OI1.07 OCHOBBI TEJIEKOMMYHUKAILIUN

1.1 MecTo AUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeIbHOH NPOrpaMMbI:

Yuebnas nuctuiimHa «OCHOBBI TEIEKOMMYHHUKAITUN» SBISIETCS 0053aTeIbHOM
4acThio  00menpodeccCHoHaIbHOTO  IMKJIa 00pa3oBaTebHOM  IMpOTrpaMMbl B
cootBeTcTBUM ¢ PI'OC 1o crienmanpHOCTH 11.02.15 NHMDOKOMMYHUKAIIMOHHBIEC CETH
Y CUCTEMBI CBS3H.

1.2 Tl.nanupyemble pe3yJbTaThl OCBOCHUS AUCHUIIIUHbBI:

B pamkax mporpammel y4eOHOM AMCHUIUIMHBI OOYYArOIIMMHUCS OCBAaUBAIOTCS
YMEHHS U 3HAHUSA

HII<<,OgK YMmenus 3HaHUs
OK 01 -0OK9 - aHaANM3HUPOBAThH rpad ceTH; |- KIacCU(UKAIUIO U COCTaB
K 1.1 -TIK 1.8 - COCTaBJISTh Marpunly | EquHON ceTu 31eKkTpocBA3u
[IK2.1-1TIK 2.3 CBSI3HOCTHU TSt da3wl | Poccuiickoit denepanun;
K 3.1 -TIK 3.3 KOMMYTAIlMU TIPU KOMMYTAaIlUU | - TEOpHUIo rpad)oB U CeTel;
IIK 4.2 KaHaJIOB, COOOIIICHUHN, TAKETOB; | - 3aJa4u u THUIIBI
IIK 5.1 -TIK 5.3 - COCTaBJATh MaTpHULbl | KOMMYTalUu;
MapIIPYTOB JJI KaXJOTO y37a | - CYIIHOCTh MOJEIH
KOMMYTAIUU CETH; B3aMMOJICUCTBUSL  OTKPBITHIX
- CpaBHUBAaTh pasznuunsble | cuctem BOC/OSI;
BU/JIbl CUTHAJTU3AIUY; - MeroAsl  (POopMHUPOBAHUS
- COCTaBJSITb  CTPYKTYpPHBIC | TAOJIUIl MapIIPyTHU3ALINHY;
CXEMbl CHUCTEM TNiepeAauydl ISl |- CUCTEMbl CUTHAIM3ALUU B
Pa3JIMYHbBIX HaIPaBJISIOMUX | HHPOKOMMYHHUKAITMOHHBIX
cpen; CUCTEMAaX C KOMMYyTalMuen
- OCYIUECTBJISITh MPOIIECC | KAHAJIOB, KOMMYTalen
HEJIMHEHHOTO KOJMPOBAHUSI H | COOOIICHUM, KOMMYTAaIMEH
JE€KOJIUPOBAHMS; MaKETOB;
- ¢dopmupoBaTh JUHEWHBIC | - CTPYKTYPHBIC CXEMBI
KOJAbl  HUGPOBBIX  CHUCTEM | CUCTEM nepeaaqu c
nepeavu; BPEMEHHBIM  pa3jieiiCHuEM
- ONpeeNATh KaueCTBO pabOThI | KAHAJIOB U CIEKTPaJIbHBIM
pereHepaTopoB. YVIUJIOTHEHUEM;
- TIPUHIUIIBI
OCYILIECTBJICHUS
HEJIMHEWHOTO KOAUPOBAHUS
U JI€KOJIUPOBAHUS;
- QJIrOpPUTMBI
GbopMHUpOBaHUS  JTMHEHHBIX




KOJAOB LU(QPOBBIX CHUCTEM
nepenayn;

- BUABl CUHXPOHM3aLUU B
U POBBIX cUCTEMAX
IIepeNAYn U UX Ha3HAUCHUE;
- HA3HA4YCHWE, IPUHIINIBI
JICHCTBUS PETEHEPATOPOB.




2 CTPYKTYPA M COJAEPKAHUE YUEBHOM JUCHUILJINHBI

2.1 O0bem yueOHOH TUCHUNIMHBI U BUAbI YUeOHOH padoThI

. Oo6bem
Bua y4eOHoii padoThl
4acos
O0bem 00pa3oBaTe/IbHON NPOrpaMMbl Y4eOHOH JUCHUILIHHBI 134
CymmapHass yuyeOHasi Harpy3ka BO B3aUMOJAEHCTBHH C 92
npenojgaBareyiemM
B T.4. B opMe NPAKTHYECKOU MOATOTOBKHU 30
B TOM YHCJIE:
TEOPETUYECKOE 00yUEHHE 62
NPAKTUYECKUE 3aHATUSA 30
CamocrosiTesibHAsA padoTa NPU U3YYCHUU AUCHUTLIINHBI 24
IIpome:xkyTouHas arrectanus B (popMe IK3aMeHa 6
KoncyabTanumn 2
CamocrosiTesibHAass padoTa NpH MOJTOTOBKE K IK3aMEHY 10




2.2 Temartudeckuii miaH u coaepxkanue yueoHoii mucuumiuabl OI.07 OCHOBBI TEJIEKOMMYHI/IKAIII/Iﬁ

HaumeHoBanue Conepxkanune yueOHOro marepuaJa u popmsl Oo6bem Koabl koMnerenumi,
pa3aesioB H TeM OPraHU3alMM JAeATeJbHOCTH 00y4al0NIUXCs 4acoB (opMHPOBAHUIO KOTOPBIX
CIOCOOCTBYET JIEMEHT
NPOrpamMMmblI

Tema 1 OcHOBBI Coaep:xanue yueOHOro MmarepuaJjia 20 OK 01 -OK9
ITOCTPOCHUS 1 | BBenenue CoBpeMEHHOE COCTOSTHUE U MEPCIIEKTUBBI 2 K 1.1 -TIK 1.8
TEJIEKOMMYHUKAIIUOHH Pa3BUTHA CPEICTB TEIIEKOMMYHUKAIWW. [I[pruHIMIIBL I[IK 2.1 -TIK 2.3
BIX ceTel MIOCTPOEHUS CE€TEU ANEKTPOCBSI3H. OCHOBHBIE MK 3.1 -IIK 3.3

TpeboBaHMs MO oOecTeueHuo OecrepeOOHOCTH U [1K 4.2

KayeCTBA CBSI3U HA TEJIEKOMMYHHUKAIIMOHHBIX CETAX. IIK 5.1 -TIIK 5.3

TenneHuMu co3/1aHus U UCTIOIb30BaHMS HOBBIX

CPEICTB TEJIEKOMMYHHKAITUH

2 | EnuHasn ceThb 3JeKTpocBs3u Poccuiickoii 2

denepaumu 1 ee COCTaB.

OCHOBHBIE TIOHSATHUS: CBS3b, CUTHAJ JJIEKTPOCBSI3H,

cetu cBs3u. Onpenenenne EnuHon cetn

anekTpocss3u Poccuiickoit @enepannn (ECO PO).

Apxurtektypa u ctpykrypa ECO P®: cetu obmiero

nonb3oBanus (OIl), BeIEICHHBIE CETH,

TEXHOJOTMYECKHUE CETH, CETU CBSA3H CIIELUAIBHOTIO

Ha3HAYCHMUSL.

3 | Knaccudukanusa cereit ECO no ¢yHKnmoHamsHOMY 2

IOPUHLIUITY, [0 TUITY TPUCOEIUHAEMbIX aOOHEHTCKUX
TEPMUHAJIOB, MO TEPPUTOPUATILHOMY JAEJICHHIO, IO
KOJlaM HyMepalluH, O MPUHLHUITY TOCTPOSHUS
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Ipuauunsl nocrpoenus ECD PD.

[lepBuuHbIE CETU: TMOHATHE, CTPYKTypa, COCTaB.
TUIIBI CETEBBIX y3JI0B U CTAHLIUM.

Bropuunsie cetn ECO P®: cTpykTypa BTOpUUYHBIX
ceTel, kinaccuguKaiys BTOPUYHBIX CETEH MO BUIY
nepeaaBaeMbIX COOOIICHUH, B 3aBUCUMOCTH OT
BPEMEHHOTO PEKHUMa TOCTABKH COOOIIECHHUHN.

Cetu nmepenaun MaCCOBBIX M MHAUBUyaTbHBIX
coobuieHnit BzanmoaeicTBre BTOPUYHBIX CETEM €
IIEPBUYHOU CETBIO.

KoMMyTanusi B TeJIeKOMMYHHKAIIHOHHBIX CETHX.
Opranu3aiys CBsS3H B pacpeIeICHHBIX
TEJICKOMMYHHUKAIIMOHHBIX CETSAX: CHUCTEMBI C
OTKa3aMH, CHCTEMBI ¢ okuaHreM. OCHOBHbBIC
TpeboBaHMs MO 0OecTeueHnIo OecrepeOoHOCTH U
Ka4yeCTBa CBSA3M HAa TEJICKOMMYHHUKAIIMOHHBIX CETSX.

KoMmmyTarys kaHaJI0B, KOMMYTAITUsI COOOIICHUH,
KOMMYTAIus makeToB. OCHOBHBIC Pa3THIHSI
croco0oB KommyTarui. OCHOBHBIC TTOHSATHUS TEOPUU
rpadoB: OPUEHTHUPOBAHHBIE 1 HCOPUECHTHPOBAHHBIC
rpadsl. @a3pl KOMMYTAITMU TIPU KOMMYTaIlAN
KaHaJIOB, COOOIICHMI, TAaKETOB

Mapumpyru3anus B CeTaX KOMMYTAallMU NIAKETOB.
OCHOBHBIE METOABI MapLIPyTH3aUUMUd B  CETAX
KOMMYTaluu [1aKETOB: JUHaMUYeCcKas
MapuipyTH3auus - JAedTarpaMMHBIM pexuMm 0e3
IIPEABAPUTEIBHOIO YBEAOMIICHHS Yy371a KOMMYTAalUU
U C I[pEeIBapUTEIIbHBIM  YBEAOMJICHHEM  y3JIa

8




KOMMYTalluu.

MapuipyTtuzaiisgs 1O BUPTyalbHbIM KaHajlaMm -
MapuipyTu3anus 1o  (QUKCUPOBAHHOMY  IYTH.
JlocTOMHCTBa M HEIOCTAaTKU PA3IMYHBIX CIOCOOOB
KOMMYTAIlMd TaKkeToB. Marpuiibl MaplIpyTOB IS
KQXKJIOTO y3J1a KOMMYTAIIUH.

Moaeb B3anMoeiiCTBHS OTKPBITHIX CHCTEM
OSI/ISO. IoHsATHE «OTKPBITAST APXUTEKTYPay.
MHOTOYpOBHEBBIN MOAXO0 K ONMMCAHUIO (DYHKIIUHA
cuctembl OSI/ISO. IIporokoin. Uurepdeiic. Ctex
MIPOTOKOJIOB.

10

CraHgapTHBIC CTEKH KOMMYHHUKAITMOHHBIX
nporokonoB. Kinaccudukanus ypoaeit mogenu OSI.
XapakTepucTUKN U PYHKIIUU YPOBHEH
B3aMMOJICUCTBUS OTKPBITBIX CUCTEM.

IIpakTuyeckue 3aHATHS

1

Haxoxaenue kparyaiiiiero nyT B rpade

2

CocraBneHue cxeM BTOPUYHBIX CETEH CBS3U

N

CamocrosiTesibHas padoTa 00y4aIMUXCH

1

CeTH 3BYKOBOTO BEIIAHUS

CeTH T€NEBU3UOHHOTO BCIIaHUA

HHTCJ’IHCKTY&HBHBIC CCTH CBA3U

2
3
4

NudopmanmoHHbie ceTu CBA3U

N N B>




Tema 2
TenekoMMyHHKaIIMOHH
bI€ CUCTEMBI
AJIIEKTPOCBSI3H

Conepskanue yueOHOro MaTepuaJia

42

1

O01mme NOHATHA 0 Mepeaade MHPoOPMALM.
[ToHsATHE TEIEKOMMYHUKAITMOHHON CHCTEMBI
AJIEKTPOCBSI3U, 0000IIEHHAs] CTPYKTYpHas cXxema
CHUCTEMBI Tlepelauu: Ha3HAUCHUE PJIEMEHTOB CXEMBbI,
OpraHu3alys KaHAJIOB CBSI3H.

Krnaccudurkanuys HarpaBisoMKUX CUCTEM
AIEKTPOCBSI3U, TEICKOMMYHHUKAIIMOHHBIX CUCTEM
nepeavu.

IIpoBoaHbBIE TEJIEKOMMYHUKAIMOHHbIE CHCTEMbI
3JIEKTPOCBSI3H.

Knaccuduxkanus npoBoiabix cucteMm. CTpyKTypHast
cXxema MPOBOJHON CUCTEMBI Mepeiadl HHPOPMAIIUH,
Ha3HAYEHUE 3JIEMEHTOB CXEMbI IPOBOAHON CUCTEMBI
nepegayu.

MHorokaHaibHbIE CUCTEMBI Nepeaun: Ha3HAUCHHUE
MHOTOKAHAJIBHBIX CUCTEM TIEpeIayuM, IIPUHITATIBI
OpraHu3alliid MHOTOKaHAJIHLHOM CBSI3U

IIpyHUHIIBI OCTPOCHUA
TeJIEKOMMYHUKAIUOHHBIX CUCTEM Iepeaayu ¢
4acTOTHBIM pa3jaejeHueM kaHaios (UYPK).
CtpykTypHas cxema cucteMsl nepeaaun ¢ YPK:
HAa3HAYECHUE DJIEMEHTOB CXEMBI.

[Tpuniun hopMUpoBaHUs IPYIIIIOBOTO CUTHAIA.
Tunosele rpynnoseie TpakThl. [locTpoeHue
JIMHENHOro0 TpakTa cucrteM nepenayuu ¢ YPK.

IIpyHUMIIBI MOCTPOCHUA TEJICKOMMYHHKAIIUOH-
HBIX CHCTEM IepeJayy ¢ BpeMEeHHbIM
pasaesiennem kaHaynoB (BPK) u umnyJibcHo-
K0A0BOM Moayasauuen. Crucremsl nepenayu ¢ BPK:

OK 01 -OK9
IIK 1.1 -TIK 1.8
[IK2.1 -1TIK 2.3
I[IK 3.1 -TIK 3.3

IIK 4.2
I[IK 5.1 -TIK 5.3

10




YIOPOILIEHHAs! CTPYKTYpHAsk CXeMa, Ha3HAYEHUE
AJIIEMEHTOB CXEMBbI, MPUHIUI (HOPMUPOBAHMUS
rpynnoBoro AUM-curnana.

[IpeoOpa3oBaHne aHAJIOTOBOTO CUTHANA B
u(pOBOM: AUCKPETU3aLUs IO BPEMEHH,
KBaHTOBAHUE MO YPOBHIO, KOJIUPOBAHUE.
CriekTpanbHbIe BpeMEHHBIE JUarpaMmbl UG POBOTO
curHaia. [{udpo-ananorosoe npeodbpazoBaHue:
npeoOpa3zoBaHue HM(PPOBOTro CUTHAJIA B
aHanoroBblid. CIEKTpaJbHBIE BPEMEHHBIE
JMarpaMMbl HU(POBOro CUTHAJIA.

OcHoBHBI€ y3J1bI HU(POBBIX
TeJIeKOMMYHHUKAIMOHHBIX CUCTEM TepeIaym.
['eneparoproe ob6opynoBanue (['O) uudpoBbIx
CUCTEM TIepe/laud: Ha3HAYeHUE TEeHEePaTOPHOTO
00OpyZI0BaHUs, Ha3HAYEHHE OCHOBHBIX 3JIEMEHTOB
cxembl. POpMUPOBAHUE YMPABISAIONINX CUTHAIOB B
r€HEePaTOPHOM O0OPYJIOBaHUM IU(PPOBBIX CUCTEM
nepeavm.

Konekn TenekoOMMyHUKAIIMOHHBIX CUCTEM:
Ha3HauYeHHUe, Kiaccuukanus.

Henunelrinble koaepsl ¢ mopas3psiAHbIM
B3BEIIMBAaHUEM C ITU(DPOBOIT KOMIIPECCHEH
ATaJIOHOB.

Henvnelinble 1eK0IUpyOMKUE yCTPOMCTBA.

10

O yHKIUOHAIBHBIE CXEMBI, TIPUHIIUIT JEUCTBUS
KOJICKOB M peajun3aius OCHOBHBIX y3JI0B.

11

YcTpolcTBa TAKTOBOM M LIMKJIOBOM CUHXPOHU3ALUU:
YIpoleHHas cxeMa INPUEMHHUKA CHUHXPOCHUIHAJIA.

11




B3auMopeiicTBue y3710B CXeMbl TpU PA3THUYHBIX
pexuMax paboThl.

12

Perenepaunus uupoBbix cMrHaaoB. [IpuHuIMnbI
NMoCTPOeHMs UM(PPOBLIX pereHepaTopoB. BiusHue
XapaKTEPUCTHK HAIPABIISIOMINX CUCTEM HA
napaMmeTpsl U popmy nudposoro currana. [Ipuamun
perenepanuu (OpMbI CUTHAIA.

13

TpebGoBanus k pereHeparopam UG POBOro CUTHAJA.
Oco0EeHHOCTH TOCTPOEHUSI PEreHEPaTOPOB,
BPEMEHHBIE THarpaMMbl padOThl pereHepaTopa.

14

MeToabl TMHEHHOT0 KOAUPOBaHUs HHpOpMALUK.
Koabl npoBoaHbIX H(POBBIX JHHUI Nepeaadm.
TpeboBanus K JIMHEHHBIM KoJlaM. J{ocToMHCTBA U
HEJIOCTAaTKH JIMHEHHBIX KOJIOB.

Cnoco0bl TUCKPETHOTO KOJIUPOBAHUS:
MOTEHIIUAJIBHBINA KOJI 0€3 BO3BpAILICHUS K HYJIIO
NRZ, noTeHUMabHBIN KO/ C BO3BPAILIEHUEM K HYJIIO
RZ, OunonsipHbIi KOJ C aIbTEpHATUBHON MHBEpPCUEH
uMItysibcoB AMI, MoauduIupoBaHHbIN KO C
yepeloBaHrueM MoJsipHOCTH umyiibcoB HDB-3,
MaHuectepckuii 1B2B.

15

CriocoObl AUCKPETHOTO KOJUPOBAHUS: KOJI C
4yepeloBaHuEeM UMITYJIbCOB (oOpamenuem) 1B2B,
Onounsli kox SB6B, morenmuanbabnii ko 2B1Q.
CpaBHHTEIBHBIC XapaKTEPUCTUKH JTUHEHHBIX KOJIOB

12




16

[pUHIUNBI TOCTPOEHNS TEJIEKOMMYHHKAIMOH-
HBIX CHCTEM €O CHEKTPAJbHBIM YIJIOTHEHHEM.
OO60011IeHHast cXxemMa ONTUYECKON CUCTEMBI
nepenayn. [[puHIMITBI BOTHOBOTO
mynbTuiiekcuposanus (WDM). Buast WDM
cuctem. [IpuHImI paboThl CHCTEM CO
CHEKTPATHHBIM YIUIOTHEHUEM.

17

OCHOBBI IOCTPOEHUS PATUOCHCTEM.
Kinaccuduxanus paioBOJIH, YCIOBHS U CIIOCOOBI
pacnpocTpaHeHUs! paIMOBOJIH, OCHOBHBIE CBOWCTBA
PaZAMOBOJH. YNPOIIEHHAs! CTPYKTYpHAas cXeMa
PaauOCUCTEMBI, HA3HAYEHUE FJIEMEHTOB CXEMBI.
Pannonepenaroniye u pauonprueMHble YCTPOICTBA.

18

HpuHIUNBI MOCTPOCHUA PASHOPEICHHBIX JIUHUA
cBsi3u. Knaccudukaius paaiuopeneiHbIx JMHAN
cBs3U. [[puHLINIBI OpraHn3alvy CBS3U B
paguOpENECUHBIX JIMHUSAX MPSAMOU BUJIUMOCTH.
[TocTtpoenue TponocpepHbIX U HOHOCHEPHBIX JIUHUN
cBsi3u. OCHOBHBIE XapaKTEPUCTUKU U MTApAMETPhI
aHTEHHO-(UIEPHBIX YCTPOUCTB, UCTIOJIb3yEMbIX B
paguOpENCUHBIX JIMHUSX CBSI3H.

19

CnyTHUKOBbIE CUCTEMbI CBSI3H.

[IprHIUIIBI TOCTPOCHUS CIIYTHUKOBBIX CUCTEM
cBsi3u. OCOOEHHOCTH Mepeladil CUTHAJIOB B
KOCMHYECKOM NpocTpaHcTie. [Ipenmymiecta
CITyTHHKOBBIX CHUCTEM CBs3U. Pa3HOBUIHOCTH
MCKYCCTBEHHBIX CITYTHUKOB 3€MJIH.

20

CucreMbl CBSI3M C MOABMKHBLIMHU 00bEeKTAMM.
Kinaccuduxanyst CUCTEM CBSI3U € MOJBHKHBIMU
o0bekTaMu: NpodeccuoHaabHbIE (YaCTHBIC)

13
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file:///C:/Documents%20and%20Settings/Users/user2/Desktop/ФГОС%20самая%20последняя%20версия/Примерные%20программы%20макет%20март%202017/Копия%20COURSE161/lec9.htm%239.1
file:///C:/Documents%20and%20Settings/Users/user2/Desktop/ФГОС%20самая%20последняя%20версия/Примерные%20программы%20макет%20март%202017/Копия%20COURSE161/lec9.htm%239.2
file:///C:/Documents%20and%20Settings/Users/user2/Desktop/ФГОС%20самая%20последняя%20версия/Примерные%20программы%20макет%20март%202017/Копия%20COURSE161/lec9.htm%239.2

CHCTEMBI OJBMIKHOM CBSI3H, CHCTEMBI
OeCIIpOBOIHBIX TeIE(HOHOB, CUCTEMBI
MEPCOHAIBHOTO PAIMOBBI30BA, CUCTEMBI COTOBOM
CBsi3U. [ [pUHIIMIIBI TOCTPOEHUSI CUCTEMBI COTOBOM
CBSI3U: OCHOBHBIC CTaHAAPTHI, GYHKIIMOHATbHAS
cxema MOABMKHOM 1 0a30BoM ctaHIuid. L{eHTpbI
KOMMYTAITUHU: OJIOK-CXeMa IEHTpa KOMMYTAIHH,
Ha3HAYCHUE DJICMEHTOB CXEMBI.
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Cnoco0bl CHHXPpOHM3AMH M CHTHAJIU3AIlUM HA
ceTsiX CBS3H.

Knaccudukanus cereit mo cnocody opraHu3aluu
CUHXpOHU3aIMK. BUibl cCUTHAIM3AIIMY Ha CETSIX
CBSI3U: IO BBIJICJICHHOMY KaHAITy, B I10JI0CE
Pa3rOBOPHBIX YaCTOT, BHE MOJIOCHI Pa3TOBOPHBIX
4acTOT, CMEIIaHHAas CUTHAJIW3AlUs, CUCTEMA
CUTHAJIM3AIMH 10 0011IeMy KaHaly.

Cucrembl CUTHAIA3AIUHN B TEJIEKOMMYHHUKAITMOHHBIX
CHUCTEMAxX C KOMMYTAallMEN KaHAJIOB, KOMMYTalen
COOOIIIEHUM, KOMMYTAaIMel MaKeTOB.

Cucrema cur"ammzamuu OKC-7.

KTHYCCKHUEC 3aHATUA

26

Pacuer kaHaIBHBIX CUTHAJIOB B CUCTEMAX Iepelayn
¢ YPK

dopMupoBaHuEe IPyNIIOBOrO U JUHEMHOTIO CUTHAJIOB
B cucremax nepenauu ¢ YPK

Kanas ToHaIbHOM 4acTOTHI, TOCTPOEHHBIN 1O

npuHuuny BPK-AUM
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6 | ®opmupoBaHue rpyIIoOBOrO CUTHANIA B CUCTEMAaX 2
nepenaun ¢ BPK — KM
7 | Y31b1 reHepaTOpHOTrO 000pYAOBaHUSA U(POBHIX 2
CUCTEM Iepeiadyn
8 | Henunelinple Koqepbl 2
9 Henunennbie aexkonepol 2
10 | [IpueMHUK UKIOBOW CHHXPOHU3AINU 2
11 | PerenepaTtopsl 1M pOBOM JIMHUH MEpeIadyH 2
12 | dopMupoBaHUE JIMHEHHBIX KOJIOB 2
13 | IlpeoOpasoBaTenu JIMHEHHBIX KOJIOB Mepeiadn 2
14 | TIpeoOpa3oBaTenu JIMHEHHBIX KOJIOB MpHeMa 2
15 | CocraBileHHE CXEM CETEM CBA3H C MOABUKHBIMU 2
00BEKTaMU MO 3aJIaHHBIM YCIOBUSAM
CamocrosiTesibHas pa0d0Ta 00y4AKOIINXCH 12
5 | M3ydyeHne HOPMATUBHBIX IOKYMEHTOB IO OTpaciiu 4
CBSI3M, CIPABOYHHUKOB, MyOIMKAIINH.
6 | ®opmupoBanue rpynnosoro MUKM - curnana B 2
M(POBBIX CUCTEMAX Mepelayn
7 | Pacuer YacTOTHl IUCKpETH3AIMU [JIsl 3aJaHHOTO 2
CIIEKTpa CUTHAJIA.
8 | AuTtenHo-guuepusie ycTpoiicTBa. TUIBI aHTEHH. 4
Kparkue xapakrtepuctuku aHTeHH. (CoOCTaBUTH
TaOIHIIBI XapaKTEepUCTUK aHTEHHO-(PUIEPHBIX
YCTPOWCTB.
Koncyabranuu 2 OKO0I -OK9
IIpomeskyTouyHasi arrectauus B gpopme IK3aMeHa 6 I[IK 1.1 -1IK 1.8
CamocTrosiTeJibHasi padoTa 00y4aIHXCs 10 IIK2.1 -1IK 2.3
9 | IloaroroBka K 2K3aMeHY 10 IIK 3.1 -TIK 3.3
I1K 4.2
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INIK' 5.1 -TIK'5.3

Bcero:

134
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3 VCJOBHUSI PEAJM3ALMKA TIPOTPAMMBI  YUEBHOWM
TV CHUILIAHBI

3.1 Jlns peanu3zanuu nporpaMmbl y4eOHOI TUCHMILIMHBI MPeIyCMOTPEHbI
cjieayoye crenuaJibHble MOMeIleHNs:

JlabopaTopuss OCHOB TEJIEKOMMYHMKAIIMH, OCHAIIEHHAas OO0OpyJOBaHUEM U
TEeXHUYECKUMH CpeacTBaMu oOyueHus. nocka JIA-32 3enenas - 1 mT., crou
KOMITbIOTepHBIH Ha MeTaokapkace 1200x600x750 - 15 mit., monka KHUXHasS - 3
IIT., CTOJ 2X TyMOOBBIH - 1 mIT., TabypeT - 3 wT., croi g cymok 800x600x750 - 1
mT., Ty - 1 wr., kpecio [Ipectnxk - 15 mt., ATC 3A0 «Mckpaypanrem» Si-2000 —
v5/v6 ¢ xpoccom DDF - 1 mr.,, ATC Nortel — Meridian - 2 wr., TtenedonHbIe
ammaparsl - 5 wr., udpossie Tenedonnsie ammaparel Meridian - 2 mr., Ethernet-
kommyTtarop DC - 1 mr., moxyms SAN/ICS - 1 mt. , IP arc ATAT UX-3211 lmr.,IP
tenepon D-Link 1 mrT., xommyratop 3com lmrT., creHAbl HH(GOPMAIMOHHBIE,
makeTsl, [1K - 1 mr.: morutop 22” TFT ViewSonic VA2232wa, cuctemHbIiH 070K
(Inwin EAR-037BL/Asus P8P67 LE/Intel Core i3 2100 3.1GHz/DDR Il 2Gb/2xWD
160Gb SATA IllI/Asus EN210/Gigabit Lan), TIK - 14 mr.: monutop 17”7 TFT
Samsung SincMaster 710N, cuctemubiii Onok (Depo Neos 270SE/GA-
81G1000MK/Intel Pentium 4 2.4GHz/DDR 512Mb/WD 40Gb IDE/FE Lan),
myabTEMeaua-poektop Epson EB-X31, »skpan Digis 4*3, mnporpammHoe
obecnieuenue: MS Windows XP, MS Windows server 2003 r2.

JlaGoparopus TEJIEKOMMYHHUKalMOHHBIX CHCTEM, OCHaII[CHHAsI
000pyI0BaHUEM U TEXHUYECKUMU CPEJICTBAMU 00yueHHUs: cToa 1-TymO. - 1 mT., cTon
2X TyMOOBBIW MOJMPOBAHHBIN - 3 IIT., CTOA YEePTEXKHBINA - 1 wIT., TabypeT - 23 wir.,
myabTEMeTp MAS 830b - 1 mT., mo3umerp - 2 wit., akyctudeckas cucrema Creative
SBS35 - 1 mr., mpubop B3-38 - 3 mr., mpubop 13-36 - 4 mrT., mpubdop
m3mepurenbublii M 890F - 1 wr., npubop uzmeputensusiii M 890C - 1 wT., mpubdop
u3meputenbubii M 890G - 1 mwr., mpubop YUII-2,5 - 2 wir., mpubop 1[-4315 - 3 m.,
anammzarop AnCom TDA-5 - 1 mr., anmmaparypa TT-12 - 1 mr., annaparypa TT-48 -
1 wr., Ananuzatop notoka El1 bepkyt-El - 1 mr., 61ok OGM-12 - 2 mr., 610K
okoHUaHuit juHeiHoro tpakta OJIT-025 - 2 mr., mpubop BOJIT 1024 - 1 .,
npubop BVYK-36/60 - 1 mT., BeImpsMuTenbHOE ycrpoiictBo BYT - 2 mmr.,
Beinpsvutens UI1C-1200 220/48 - 3 wit., BeimpsiMuTenbHOe yerpoiictBo BYK 67-70
- 1 mrr., m3meputenbHbid puoop [1-321M - 1 mT., KOMIUIEKT JUHEWHOTO TpaKTa
KJIT-011-06 - 2 mT., HabOp MHCTPYMEHTOB JUIsl ONITOBOJIOKHA - | IIT., ONTUYECKUMA
tectep 1203C - 1 mrt., ocumnorpadg C1-112 - 4 mrt., nasuibHas cranius L852D+ - 1
wT., npudop 1'3-111 - 1 wrr., mpubop ['4-102 - 1 wir., npudop I'5-54 - 1 wr., mpudop
[I9U1-UKM - 2 wr., npubop C1-55 - 2 mrt., npudop C1-70-1 - 2 wr., mpudop C1-72 -
4 mr., npudop CJIP - 8 mrt., mpudop CIIYK-OII - 1 mt., npudop TOC-7M - 1 mir.,
npudop U3-32 - 2 mr., mpubop U3-33 - 1 ., npubop U3-34 - 2 mT., CABOCHHBII
moxayiib FG-PAM-SAN - 2 mit., croiika CBKO - 1 mr., crotika CUII - 1 mit., cToiika
CKK-TT-10 - 1 mr., crowika CKII-1 - 1 mr., croiika CYI'O-5M - 1 mrt.,
yauBepcanbHblii KOHCTpYKTUB FG-MRU-AC/DC - 1 mt., ®2/121 "U3oTon-2" - 1
mr., ®2[121 "U3orom-2" - 1 mrT., Mynsrumiekcop SMS-150V - 1 .,
Croiika(kapkac) 2,075 ana mynbrumiekcopa SDH - 1 mr., mynstumiekcop NEC
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SMS-150V - 1 mr. IIK - 7 mr.: morutop 17”’SincMaster cucremusiii 610k ATX P4
(xopmyc), GA-8IR533 S478 (marepunckas 1uiara), Intel Pentium 4 1.7GHz
(mprieccop) 4xDDR  512Mb transcend (O3Y), mnporpammHoe obecrieueHue: MS
Windows XP.

3.2 HUundopmaunoHHoe odecnedeHHe peajsn3aluu NPporpaMmMbl

3.2.1. OcHoOBHbIE eYATHBbIE U IJIEKTPOHHbIE U3TAHNS

1. 3Bepena, B. 1. Texuuueckue cpeacrtBa nundopmatuzanuu : yueOnuk / B. I1.
3BepeBa, A. B. Hazapos. - Mocksa : KYPC : UH®PA-M, 2021. - 256 c. - (Cpennee
npodeccuonanbHoe obOpaszoBanue). - ISBN 978-5-906818-88-1. - Tekct
anektponHbii. - URL: https://znanium.ru/catalog/product/1214881 — Pexum
JIOCTYTIA: TI0 TOJIITUCKE.

2. Umues, C. H. Cankun, JI. A. KoMmnbiorepHbie ceTu. TEXHOIOTUH CETEBBIX
uHTepdeiicoB. [IporpaMmmuaoe oOecriedeHME W METOABl JMATHOCTHKUA : Y4eOHOE
mocobue / JI. A. Cankmn, C. H. Bmues, A. B. IlaaTenees. - Mocka ; Bonorma :
Undpa-Umxenepus, 2024. - 220 c. - ISBN 978-5-9729-1917-8. - Tekcr :
anektporubi. - URL: https://znanium.ru/catalog/product/2169706  — Pexwum
JOCTYTIA: TIO TOATHCKE.

3. Ky3un, A. B. Kommprotepusie cetu : yueOnoe nocodue / A.B. Kysun, JI.A.
Ky3un. — 4-e u3n., nepepad. u gon. — Mocksa : ®OPYM : UHOPA-M, 2025. —
190 c. — (Cpennee npodeccuonaibHoe oopazopanue). - ISBN 978-5-00091-453-3. -
Tekcr : anextponusIit. - URL: https://znanium.ru/catalog/product/2166198 — Pexum
JIOCTYTIA: TIO TIOJIITUCKE.

4. Yp6anosuy, II. TI. KommbioTepasie cetu : ydeOHoe mocodbue / II. T
VYpb6anosuu, JI. M. Pomanenko. - Mocksa ; Bonorna : Unadpa-Unxenepus, 2022. -
460 c. - ISBN 978-5-9729-0962-9. - Tekctr : onekrtponHsii. - URL:
https://znanium.com/catalog/product/1902692 — Pexxum mocTyma: o moIIrcKe.

3.2.2. JlonoJHUTEIbHbIE HCTOYHUKH:
1. bananoB, A. H. TenekoMMyHUKAallUOHHBIE CHUCTEMbl. YTpPaBIICHUE,

ONTHUMM3ALMA M UHTEerpauus : ydyeOHoe mocobue jis By3oB / A. H. bamanoB. —
Canxkrt-IletepOypr : Jlanb, 2024. — 376 c. — ISBN 978-5-507-49276-3. — Tekcr :

ANEKTpOHHBIN //  JlaHb : d2JeKTpOHHO-OMOnMoTeunass cuctema. —  URL:
https://e.lanbook.com/book/414956 —  Pexwm  jmocTyma:  JUisl  aBTOPH3.
MOJIb30BATEIIEH.

2. Tpoumn, A. B. TexHOnornu nakeTHOM KOMMYTAllMM W MapIIPyTU3ALMUH.
Mapmpytuzanus : yaeonoe mocoodue / A. B. Tpommn. — Camapa : [II'VTU, 2024.
— 114 ¢. — Tekcrt : anekTpoHHBIH // JIaHb : 37E€KTPOHHO-OMOIMOTEYHASI CUCTEMA. —
URL: https://e.lanbook.com/book/463670 — Pexum pocryma: [Uisi aBTOpU3.
I10JIb30BATEIIEH.

3. llamunoB, 1. M. BeiuncauTENbHBIE CUCTEMBI, CETH U TEIEKOMMYHUKAILIUU:
Kypc jekuuit : yaueobHoe nocooue / . M. IllamunioB. — Maxaukaina : Jlar’'AY umenu
M.M. [IxamOynatoBa, 2024. — 61 c. — TekcT : aneKkTpoHHbIH // JIaHb : 3JIEKTPOHHO-
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oubmmoreynas cucrema. — URL: https://e.lanbook.com/book/442934 — Pexum
JOCTYIA: IS aBTOPH3. MOJIb30BaTEIICH.
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4 KOHTPOJIb H

OIIEHKA

YYEBHOM JUCIHUATIIMHBI

PE3YJBTATOB OCBOEHUA

Pe3yabTaThl 00yyeHus

Kpurtepuu oneHku

MeToabl OIEHKH

3HAHUM,
pamkax

Ilepeuenn
OCBaMBaEMbIX B
JTUCUUTIINHBL:

- KJIaccupUKaIUIO u
COCTaB Enunoi CETHU
BIIEKTPOCBA3U Poccuiickon
Penepanuy;

- TEOPHUIO
CeTeH;

- 3aja4u u
KOMMYTalluu;

- CYIIHOCTh
B3aHMMO/JICHCTBUS
cuctem BOC/OSI,;

- METOJbI
(bopmMupoBaHUS
MapIIpyTHU3aLNH;

- CHCTEMBI
CUTHAJIM3aLUU B
MH(POKOMMYHHUKAITHOHHBIX
CACTEMax C KOMMYTalHEu
KaHaJIOB, KOMMYTalluen
COOOIIeHUH,  KOMMYyTaluen
MMaKeTOB;

- CTPYKTYpHBIE  CXEMBI
CHUCTEM nepenadn C
BPEMEHHBIM pa3aeneHueM
KaHAJIOB M  CIEKTPAIbHBIM
YIIOTHEHUEM;

rpagoB U
THUTIBI

MOACIIN
OTKPBITBIX

Ta0IHIL

PHUHIIAIIBI OCYILIECTBIICHUS
HEJIMHEMHOI0 KOJHMPOBAHUS U
JIEKOJIUPOBAHMS;
JITOPUTMBI dbopMHupOBaHUS
JUHEHHBIX KOJOB MH(PPOBBIX
CHUCTEM NEepeIavu;

- BUJIbl CUHXPOHU3AIUN

XapaKTEepUCTUKHU
JEMOHCTPUPYEMBIX 3HAHUU

KauecTBO M TexHMYECKas
rPaMOTHOCTh
COCTaBJICHHBIX pedepaTos,
YETKOCTb M3JIOKCHUS
Marepuania.

BLICTpOTa BBIITOJIHCHU L
TCCTOBBIX SaI[aHHﬁ,
YPOBCHBb BEPHBIX OTBCTOB.

YPpOBEHb OpUEHTALINH B
KJIacCU(UKALIUU U COCTABE
EnuHOM ceTn 3neKTpoCBA3U
Poccuiickon ®@enepanum.

YPpOBEHb TEXHUYECKOU
rPaMOTHOCTH TIpH
MOCTPOCHUM CTPYKTYPHBIX
CXEM CHCTEM Nepeiayuu ¢
BPEMEHHBIM pa3/IeJICHUEM
KaHaJIOB U CHEKTPaJIbHBIM
YIUIOTHEHUEM

— TECTUPOBAHNUE;
— MUCHbMEHHBIN OIPOC;
— YCTHBIN ONPOC;

— YCTHOE
cobeceloBaHUE T10
TEOPETUYECKOMY
Marepuaiy;

— OLICHKA PE3yJIbTaTOB
BBITIOJIHECHUS
MPaKTUYECKUX padboT
NoNel-15;

— OILIEHKA pEe3yJIbTaTOB
BBITIOJIHCHUSA
CaMOCTOSITETIbHOU
paboThI;

— DK3aMEH
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B UUPPOBBIX  cHCTeMax
nepenayu U X Ha3HAuYeHHUE,

- Ha3HA4Y€HHE, TPHUHIIUIIBI
JICHUCTBUS PETeHEPATOPOB.

Ilepeuens ymeHuUi,
OCBAMBAEMBIX B PaMKax
JTVCLUIUIAHBL:

- aHAIM3UPOBATh Tpad ceTH;
- COCTaBJISITh MATPHILY
CBSI3HOCTH IS (pa3bl
KOMMYTAIIUH TIPH
KOMMYTaIlUX KaHaJIOB,
COOOIIIEHUH, TAKETOB;

- COCTaBIIATh MATPHUIIBI
MapIIpyTOB JJIsi KAKIOTO
y371a KOMMYTAaIluu CETH;

- CpPaBHUBATh Pa3INIHBIC
BH/JIbI CUTHAJTU3AIINH,

- COCTaBJISITh CTPYKTYPHBIC
CXEMBI CHCTEM TepeIaun JIst
Pa3TUYHBIX HATIPABJISIFOIITIX
cpen;

- OCYIIECTBIISATH MIPOIECC
HEJIMHEHHOTO KOJUPOBAHUS U
JIEKOMPOBAHUSI,;

- opmupoOBaTH TMHEHHBIC
KOJIbI IU(PPOBBIX CUCTEM
nepeaayu;

- OIIPEeNIeTISATh KaueCTBO
paboOThI pereHepPaTopoOB.

XapaKkTepuCTUKU
JEMOHCTPUPYEMBIX YMEHUN

TouHoCTh, OBICTPOTA U
Ka4yeCTBO BBIITOJIHEHHBIX
3a1aHUM ITPAKTUYECKUX U
WHJVBUTyaJIbHBIX 3aJaHUN.

BLICTpOTa U I'paMOTHOCTb
IIpHu COCTAaBJICHUHU
CTPYKTYPHBIX CXCM CHUCTCM
nepcaadu ajia pa3iIndHbIX
HaIIPpaBJIAIOIMUX CPCI.

TOYHOCTB U CKOPOCTH
OCYILIECTBJIEHUS MTPOLIECCA
HEJIMHEWHOTO0 KOAUPOBAHUS
U JEKOAMPOBAHUS.

— OLIEHKA Pe3yJIbTaTOB
BBITIOJTHCHUS
OPaKTUYECKUX padoT
NeNel-15;

— OLIEHKA Pe3yJIbTaTOB
BBITIOJTHCHUS
CaMOCTOSITEIIbHOU
paboTHI;

- 9K3aMeH
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