AHHOTALUS
mucoumiauasl 51.B.10
«Onruyeckne undpoBbie TETEKOMMYHUKANIMOHHbIE CHCTEMbD)

O0beM Tpy1oeMKOCTH: 8 3a4eTHBIX eauHull (288 yacoB, u3 HUX — 136 yaca
ayJIMTOPHOM HArpy3KU: JEKIMOHHBIX 34 4., mpakTrueckux 34 4., 1abopatopHbIx 68 4.;
95,8 waca camocTosTeIbHON paboThl; 0,5 4. MPOMEKYTOYHOU ATTECTALIHIH )

Heab AMCHMNIMHBI:

VYyebnas pucuumiauHa «OnTtuueckue HUGPPOBbIE TEIEKOMMYHUKAI[MOHHbIE
CHUCTEMBD»  CTaBUT CBOCW I1EJIbIO  U3y4YCHHE, W NpPUMEHEHHEe UU(POBBIX
TEJICKOMMYHHKAITMOHHBIX TeXxHoJorui, Takux kak Ethernet, BGP, VoIP, VPN, MPLS,
NG SDH, MSSP/CEPT, RPR, PON, WDM, MPAS, VoIP wucnoias3yembix B
MYJIbTUCEPBUCHBIX MAaruCTPajJbHbIX MPOMBIIIJIEHHBIX CETSIX CBSI3U U CETSAX MPOBANIEPOB
CIIyx)0, TpUOOpETEHWH yMEHUH W HABBHIKOB B NPOEKTUPOBAHWUH U COTPOBOXKICHUU
TEJIEKOMMYHHMKAIIMOHHBIX CETeH Pa3IMyHOM CIOKHOCTH (T.€. BOIMPOCOB UX TEXHUUYECKOU
skciUtyatauuu). Kpome Toro, 1menbi0 NpenojiaBaHus —AMCHMIUIMHBI  SIBISIETCS
03HAKOMJICHHE CTYJIEHTOB C POCCUMCKUMU U MEXTyHAPOJAHBIMU CTaHJAPTaMU B 00JIACTH
TEJICKOMMYHHUKAIIM W TEpPCIEeKTHBAMH  PAa3BUTHUS  ONTHYECKUX  MU(PPOBBIX
TEJIEKOMMYHUKAI[MOHHBIX CUCTEM.

3agaum IMCHHUIIJINHDI:

Nmeer 3amauy nmproOpeTeHHs U 3aKpETUICHUS 3HAHUH U MPAKTUYECKUX HABHIKOB B
MIOCTPOCHHUH U COTIPOBOXKJIEHUU MYJIHbTUCEPBUCHBIX CETEH CBSI3U, HA OCHOBE ONMTHYECKUX
IU(POBBIX TEXHOJIOTUA COBPEMEHHBIX CETeH CBS3MU, YTO SIBISIETCS HEOOXOAMMOM
COCTaBJISIIOIIEN 3HAHUN CETEBBIX MHXKEHEPOB OTBEYAIOLIUMX 3a IPOEKTUPOBAHUE,
peanu3aluio U TOAJIEPKKY MaruCTpalibHBIX HPOMBIIUICHHBIX W CETeH MpoBaiifiepoB
CITy 0.

Mecto aucuuniannsl B crpykrype OOII BO

Hucuumnraa «Ontudeckue MU(poBble TEIEKOMMYHUKAIMOHHBIE CUCTEMBD» IO
HarpasiieHH0 noarotoBku 11.03.02 NH(pokOMMyHUKALIMOHHBIE TEXHOJOTUU U
cucTteMbl CBs3W (KBamudukamnus (cTerneHs) "OakanaBp') OTHOCHUTCA K YUCOHOMY ITHUKITY
b1.B. nucuumuinHam Moayssi BApUaTUBHOM YacTU TUCLUILINH.

B nacrosimee Bpemst B Poccunt NGN cetu BHEIPSAIOTCS B BUAE OTAEIbHBIX, ITO4aC
BECbMa HEIMOXOXUX JpYyr Ha JApyra, (parMeHTOB, BKpAIJIEHHBIX B CYIIECTBYIOIIUE
HAI[MOHAIIbHBIE CeTH HH(POKOMMYHHUKaui. OgHaKo, B CKOPOM BPEMEHH HEO0OXOIUMO
Oyner mepexomuth K cersMm FGN B o0meM ciydae MNOpeACTaBISIONEX Cco00M
MHOTOMEPHYIO M, KaK MpaBUJIO, MHOTOYPOBHEBYIO CETh, B KOTOPYI) WHTETPHPOBAHBI
TpaHCHOPTHasi CEeTh, CETh CHHXPOHM3AIMH, CETh CUTHAIM3AIMM W JIpYyTUE CETU
MOANEPKKU TpPAHCIOpPTa M JOCTyINa, a TaK € CEPBUCHBIE CETU MJiI COBMECTHOTO
HaWJIy4dllluM O00pa3oM HAJAECKHOr0, KAa4eCTBEHHOIO0 W O€30MacHOro MPeoCTaBICHUS
Pa3HOOOpA3HEHIITNX YCIYT MOTPEOUTENSAM (TIOJIb30BATENAM ).

B cBsa3m ¢ oTMM, Marepuan AMCHMIUIMHBI BeChMa OOBEMEH, M CJIOXKEH B
MOHUMAaHHH, a TaK K€ CJI0KHA U MEXIUCIUTIIIMHAPHAS CBSI3b.

Tak, mns ocBoeHHUs, O€3yCIOBHO, HYXKHO YCIICITHOE OCBOCHHE IIEJOr0 psaa
muciuIuinHe: «O01Iast Teopusi CBS3W», «DNEKTPOMArHUTHBIE OIS U BOJHBD), «Teopus
uHbpOpMaMK W KOAMPOBaHUS», «OCHOBBI TOCTPOCHHS HMH(POKOMMYHUKAIIMOHHBIX
cuUCTeM U ceTeil», «Pusuka»n, «Marematuueckuil ananus». [Ipu 3ToM B AMCHMIUIMHE
YacTsIMU pacCMAaTPUBAIOTCS BONPOCHl pacCMaTpuUBaeMble, 3a4acTyl0 B HEMHOTO
OTJIMYHOM pakypca B IMapaieIbHO BEIOMBIX JUCHMIUIMHAX. B CBs3M C 3TuM, B



JTUCIUIIIIMHE B OCHOBHOM 3aTParuBarOTCA Ta, YaCTh CMEXHBIX TeM, KOTOpas HE00X0oanMa
JUI TEOPETUYECKOrO0 M IMPAKTHYECKOTO OCBOEHHS OCHOBHOIO MaTepHuania, a Tak XKe
HEMOCPEJICTBEHHO HIET HCMOJIb30BAHME YCBAaMBAEMOIO MarepHajla Ha MapajuleIbHO
NPOBOJMMBIX JUCHUIUIMHAX, TAaKHUM OOpa3oM OCYIIECTBISIETCA B3auMoJeicTBue (K
IPUMEPY MCIOJIB3YIOTCS 3HAHMS ONTUYECKUX KaOEJIbHBIX MapaMeTpoB, CBOMCTB M MX
pacueTa U3 TUCHMILTUHBI «ONTHYECKHE HATPABIISIOLINE CPEIIBD»).

Jucuurmaa (GOpPMUPYET CaMOIICHHBIE KOHEYHBIE 3HAHMS W TPAKTUYECKHUE
HaBBIKM HEOOXOIMMBIE B IOCTPOCHWU M COIMPOBOXKIECHUH TPAHCIIOPTHBIX M CETel
JIOCTyNa, Ha OCHOBE ONTHUYECKMX LHU(POBBIX TEXHOJOTUH, a TaK >X€ I03BOJISIET
UCIOJIb30BaTh 3TU 3HAHUS JJIS MU3YyUEHUS KakK MapajulebHO MPOBOAMMBIX JUCLMILINH,
TaK M MPUCTYIUTh K U3YyYEHUIO CIEAYIONMX TUCHHUILINH: «MeTponorus B ONTHYECKUX
TEJIEKOMMYHHMKAIIMOHHBIX ~cucTeMax», «CeTu CBS3M W CUCTEMbl KOMMYTaLUW»,
«IIpoektupoBanue, crpoutenbcTBO U Hkciutyatauus BOJIC», «Cuctembl u ceru
ONTUYECKOU CBs3W», «ONTHYECKHE CUCTEMBl Nepenadd W oOpaboTKu HHPOpMAaHumny,
«MukporporieccopHasi TeXHHKa B  ONTHYECKHX CHUCTeMax CBs3m», «OCHOBBI
KOMMYHUKallU{ B HAYYHO-TEXHUUECKOH chepey.

TpeGoBaHusi K YPOBHIO OCBOCHHS 1M CUMILINHBI

W3yueHre naHHOM yueOHON AUCHUIUIMHBI HAlIPaBIeHO HA (OPMHUPOBAHHUE Y
oOyuaroruxcs npogeccuonanrvhvix Kommereniuii: OIMK-4, OIIK-5; TIK-5, TTIK-27

No | Unpekc | Copepxkanue B pesynbrare uzydeHust yaeOHON AUCIUTUIMHBI
II.II | KOMIICT KOMIICTCHIIU 06yan01u1/IecsI JOJIDKHBI
. eHIK | (uium e€ yacTH) 3HATh YMeTh BJIaJIeTh
1. | OIIK-4 | cnocoGHOCTBIO OneparioHHyI0 CHCTEMY YCTaHABJIMBATh U HaBBIKAMU
HMMETh HAaBBIKH I0S ¢upmsr Cisco. Crek MOJIACP)KUBATh CaMOCTOSITEIIEHO
camocrosaTensHoil | mpotokonoB TCP/IP CeTH CPETHUX it paboTHI IO
paboTs Ha [IpoToKoBI rpaHUYHOTO MPEATIPUATHH, MIPOEKTUPOBAHU
KOMIIBIOTEPE U B nutro3a BGP. AcnekTsr MMEIOIINX 10 U pa3paboTke
KOMITBIOTEPHBIX KOH(HUTYpUPOBaHUS TIOJIKJTIOYEHHE K KOMITBIOTEPHBIX
ceTsx, BUPTYaIbHBIX YaCTHBIX TII00aTbHBIM KOPHOPAaTHBHBIX
OCYILECTBIIATh cereil VPN. CtpykTypy u CETsAM, ceTel MaJoro u
KOMITBIOTEPHOE 9TaIlbl peaTH3aliuu KOH(UTYpHpOBaTh | CpeaHETO
MOJIETUPOBaHNE COBPEMEHHON TEXHOJIOTHHU obopyznoBaHue. pa3mepa,
YCTpOWCTB, MPLS. MeTtobi OcymiecTBIATH OCYIIECTBIIATH
CHUCTEM U ynpaeienus cetbio SDH. IIOUCK U KOMITIBIOTEPHOE
MIPOLIECCOB C yCTpaHEeHHe MO/JICITHPOBAHHE,
UCIIOJIb30BaHUEM HeHCIpaBHOCTEH, cUcTeM U
YHUBEPCATBHBIX TIOBBICUTD MIPOLIECCOB C
MIaKEeTOB HaJIS)KHOCTD U UCIIOJIb30BaHHEM
TIPUKIIaTHBIX TOTOBHOCTB YHHBEPCAIBHBIX
KOMITBIOTEPHBIX TIEKETHBIX CeTeH MTaKETOB
IIporpamMm nepesiauy JaHHBIX | MPUKIAJHBIX
KOMITBIOTEPHBIX
nporpamm GNS3
u PacketTracer.
2. | OIIK-5 | cmocobHOCTBIO IIpuHIMnIBL U cTaHAAPTHI pa3bupartbcs ¢ Hagbikamu
HCII0JIB30BaTh IMOCTPOCHUA OITMCAaHUAMU no;16opa
HOPMAaTHBHYIO U TEJIEKOMMYHHUKAIMOHHBIX HacTpPOeK, o0opyznoBaHus 1
MIPaBOBYIO CHCTEM Pa3JINYHBIX TUIIOB U | PEKOMEHJAUUN U pacuéra BOJIC
JIOKYMEHTALUIO, pacupenencHus IIOCTPOCHUM CETEH | COIVIACHO
XapaKTePHYIO /Ui | UHPOPMALIUY B CETSIX CBSI3U | HA OJHUM U3 HOpPMaTUBHOM
o0actu (ApxuTeKTypa ONTUYECKOM MHPOBBIX JIOKYMEHTAI1H.
MH()OKOMMYHHKALl | TPAHCHOPTHOMH CETH. MHOCTPaHHBIX Brnaners
HOHHBIX CucteMbl IepBUYHOTO SI3BIKOB. TOTOBHOCTBIO




II.II

Nunexc
KOMIIET
CHIOIUU

Coneprxanue
KOMITCTEHITHH
(nnn e€ yacTth)

B pesynbrare uzyuenust yaeOHON AUCIIUTUIUHBI
00y4aromuecs: JOIKHbI

3HATb

yMeThb

BJIAJ€Th

TEXHOJIOTHH 1
CHCTEM CBSI3U

rpymmnoo6pasosanus PDH.
Crex npotokosioB TCP/IP u
IP-anpecanus. CereBble
npotokoinsl [Pv4, IPv6,
RARP, DHCP, BOOTP,
ARP, TCP, UDP, ICMP,
HDLC, STP u nopyrue,
BKJTFO4ast ciry k061 DN,
FTP, TFTP, http, SMTP,
SNMP, telnet. TIpo6embr
yIIpaBJIEHUS B CEpBHUCAX
CBSI3U. APXUTEKTYpPY
IIPOTOKOJIOB YIIPABJICHMUS,
CIHCKH yTIPaBIICHUS
noctynom ACLs.
[TprHIMIBI MapIIPy TH3ALNT
1 TIPOTOKOJIBI
mapupytuzauuu RIP,
OSPF, EIGRP,
crarndeckuil. [Tonstue
BUPTyaIbHBIX ceTeit VLAN.
TexHomoruun
pactnpeenéHHbIX ceTen
WAN. SDH -
uH(pOpMaLMOHHbIE
CTPYKTYPBI U CXEMBI
IpeoOpa30BaHM.
[Moctpoenwue cereirt SDH.
APXHUTEKTYpa ONTHIECKUX
cereit noctyma FTTX u
PON.
MynbTUIIIEKCUPOBAHUE C
pas3/ieNeHueM 110 JITHHE
BosiHB (WDM). 'uGpuansie
OTDM u WDM cucremsl.
Komnonentst NG SDH
(GFP, VCAT, LCAS).
Texnonorust RPR:
tonosiorusi, MAC ypoBeHb,
N3y4YeHHE TOIOJIOTUH 1
3alINTa, YIpaBJICHHE
nosiocoi u Qos, anropuT™
CTIPaBENIUBOTO JOCTYTIA.
ATMOc(hepHBIe OTITHIECKUE
JTUHAN TIepeadi. )

CONEHCTBOBATH
BHEJIPEHUIO
MEPCIEKTUBHBIX
TEXHOJIOTUH U
CTaHJaPTOB.

HU3y4yaTb HAYYHO-
TEXHUYECKYIO
nH}opManuio,
OTEUYEeCTBEHHBII
1 3apyOexHbIN
OTIBIT 110
BHEJIPEHHUIO,
pa3paboTke u
00CITy)KHBaHUIO
CHCTEM U
CPE/CTB CBS3U

[K-5

CITOCOOHOCTHIO
NIPOBOAUTH
paboTsI 1o
YIPaBJICHUIO
MMOTOKaMH
Tpaduka Ha CETH

MIPOTPECCUBHBIE METO/IbI
TEXHUYECKOU OKCILTyaTalluu
CUCTEM U YCTPOUCTB CBSI3U
(OmnepaninoHHYIO CUCTEMY
10S ¢upwmst Cisco.
[IpoToKoBI rpaHUYHOTO
nutro3a BGP. Acnektst
KOH(UTYpUPOBaHUS
BUPTYaJbHBIX YACTHBIX
cereit VPN. CtpykTypy u
9TaIlbl peaTi3alum
COBPEMEHHOM TEXHOJIOTUU
MPLS. Mertonst
yrpassieHust cetbio Q0S.)

KOH(pHUTYpHPOBATH
TEKCKOMMYHHKaIIHO
HHOE OOpyIOBaHUE,
MaKeTHOH mepeaadn
JIAaHHBIX (PUPMBI
Cisco.
Ocy1ecTBIATh
TIOUCK H
yCTpaHeHHe
HEUCIPABHOCTEM.
CranmapTHEIMA
METOJaMH ChEMa
CTAaTUCTKH I10
pa3iuuHbIM

OCHOBHBIMU
criocobamu
MPEIOTBPAICHHS
CETEBBIX yIpo3;
HaBrikamu
YIpaBJICHUS
IMOTOKAMH
[MAKETHOI'O
TpauKa B ceTsx
Ha 0a3ze
obopynoBaHus
Cisco.
CIIOCOOHOCTBIO
HaXOJNTh




Ne | Uunekc | Conepkanue B pesynbrare uzyuenust yaeOHON AUCIIUTUIUHBI
II.II | KOMIICT KOMIICTCHILIMH 06yqa101unecsl JOJIDKHBI
eHIM | (uiu e€ yacTH) 3HATh yMeThb BJIa/IeTh

pOoTaKojam OpraHU3alOHHO
Nepesayy JaHHbIX C | -yIPaBIEHYECKUE
TEJICKOMMYHHUKALM | PEIICHHUS B
OHHOT'O HEeCTaHJapTHBIX
o0opynoBaHus 1 CUTYyaLUsIX
€ro aHaJIM3.

4. | [IK-27 | cmocoGHOCTEIO 0COOCHHOCTH IIepeiadn yCTaHABJIMBATH U HaBBIKAMHA
OpPraHW30BBIBATh | PA3IMYHBIX CUTHAJIOB 110 TIOJIIePKUBATh CaMOCTOSATEIEHO
paboune mecra, KaHaJxaM ¥ TpaKTaM CeTH CPEeIHHUX it paboTHI IO
UX TEXHUIECKOE TEJIEKOMMYHHUKAIMOHHBIX MPEATIPUATHH, MIPOEKTUPOBAHU
OCHAIICHHE, cucreM (Pa3HocTHBIE UMETOIINX 10 U pa3paboTke
pasMerieHue METOABI POPMUPOBAHHSI MOJKIIIOUYECHUE K TEJIEKOMMYHUKAILI
CpEICTB U U(PPOBOTO CUTHAJIA. III00ANBHBIM CETSM, | HOHHBIX
o0opynoBaHus JIuneiiHble U CTBIKOBBIE KOH(UTYpUPOBATH KOPIIOPaTUBHBIX
MHPOKOMMYHHKAIl | KOJBI 000py/IOBAHHSI. obopynoBaHue ceTel MaJloro u
HOHHBIX 00beKTOB | DyHKINOHAIBHBIE MaKeTHOH Mepefayn | CPEeAHero

9JIEMEHTHI ONITUYECKON CETH. | JaHHBIX. pasmepa.
AXTHBHBIE TEXHOJIOTHH cobupars u Hagpikamn
OIITHYECKOTO AOCTYTIA. aHATM3UPOBATh noabopa
TexHOIOrNM TaCCHUBHBIX nHpopManuio I o0opyznoBaHuUs 1
ONITUYECKUX CETEH. thopMupoBaHHS pacuéra BOJIC.
MynbTHIIIIEKCHPOBAHHE C UCXOJHBIX NTaHHBIX | Bmagets
pa3zieNeHneM 110 JJIHHE JUISL OpTaHU3alNuN TOTOBHOCTBIO
BOJIHBI.) pabouux mecr, H3y4aTb HAYYHO-
COBPEMCHHBIC U OCHalICHUC, TEXHUYCCKYIO
MIEPCIIEKTUBHBIE CpeACTB U nHpopManuio,
HaIpaBJIeHUS Pa3BUTHUS o0opyznoBaHus OTEYeCTBEHHBIN
TEJIEKOMMYHHUKAITHOHHBIX MH(QOKOMMYHHKALM | W 3apyOeKHBINA
cere u cucteM (CueHapuii | OHHBIX OOBEKTOB. OTIBIT 1O
pa3BUTHUS TPAHCIIOPTHOU cobupars u BHEJIPEHHIO,
HHPPACTPYKTYPHI aHAJIM3UPOBaTh paspaboTke u
orrepatopoB. CTpyKTypy U WHPOPMALINIO IS 00CITy)KHBaHUIO
9TaIlbl peaTH3aluu (hopmupoBaHuS CHCTEM U
COBPEMEHHON TEXHOJIOTHU WCXOJHBIX JaHHBIX | CPEACTB CBA3M.
MPLS. TS

MyHI)TI/IHHeKCI/IpOBaHI/Ie C IMPOCKTUPOBAHUA

pasaeneHreM o JUTHHE CpPE/ICTB U ceTei

BostHbl (WDM). I'nbpuaneie | cBsI3M U UX

OTDM u WDM cucremsl. 3JIEMEHTOB.

Komnonentst NG SDH

(GFP, VCAT, LCAS).

Texnousorust RPR.)

OcHoOBHbBIE pa3fe/ibl JUCHUILINHBI
Pa3nensl (TeMbl) TMCHUILIMHBL, H3yYaeMble B O U 6 ceMecTpe cBoAHAas TA0JIuua (ounas gopma):

KonunuectBo yacoB

AynutopHas Bueayauropn
No HaumenoBanue pasienos (Tem) Beero e KCP e
J |13 | JIP CPC
1. |BBemenue B TEXHOIOTHU ITUPPOBBIX

ONTUYECKUX TEIIEKOMMYHHUKAIIMOHHBIX 6 2 4
cUCTEM (CTPYKTypa ONTHYECKUX CUCTEM
niepeadn)




HaumenoBanwue pa3nenos (Tem)

KonunuectBo yacoB

Bcero

AynutopHas

paborta

JI

113 | JIP

KCP

BneaynuropH
as pabora

CPC

HudpoBoii curHan 1 0COOEHHOCTH €ro
HOJTY4EHUsI: aJITOPUTMBI U METOBI
ugpoBoit 06padoTku curHanos B OCII
(UKM, AIM, AIIUKM u ap.) nuHerHoe
Y HEJMHEHHOEe KOAUPOBaHHE

14,5

0,5

ANTopuT™MBI ()OPMHUPOBAHHS KOJIOB,
HanboJiee MHUPOKO UCTIONB3YEMEIE B
npaxktuke BOCII

6,5

0,5

[Inesnoxponnas mudpoBas uepapxus
(PDH).

13

Pacuer JAJIMHBI PEr€HEPALIMOHHOTO
Yy4acTKa.

12

OCHOBBI CETEBBIX TEXHOJIOTHH.

14

Crex nportokonoB TCP/IP u IP-
ajipecartusi.

14,5

0,5

OcHoBsbl Texnonoruu Ethernet.

10

MapuipyTuzanus 1 IpOTOKOJIBI
MapILpyTU3ALHUH.

15

= (NP NN

o O 00 O O

10.

OCHOBBI KOMMYTAaLIUU, TPOMEKYTOUHOU
MapIIpyTH3AIUH, TIOHATHE BUPTYTbHBIX
cerei VLAN.

22,3

0,5

7,8

11.

TexHoaoruu pacnpenesnéHtbIX ceTen
WAN, cIMCKH yIpaBIeHHsI JOCTYIIOM.

16

12.

SDH — nndopmanmioHHbie CTPYKTYPHI U
CXEMBI Ipeo0pa3oBaHuil.

13.

[Toctpoenue cereit SDH (ammapatypa
OCII a1t pa3IMYHBIX YYACTKOB CETH).

14.

CuHxpoHU3anus B IM(POBBIX CHCTEMax
nepeiaun (TaKTOBasI, IUKIIOBAs 1
cBepxuukioBas cuaxponuzanus B OCII,
OLICHKA TAPaMETPOB CUCTEMBI
CHHXPOHHU3ALINN).

15.

OYHKIMOHAILHBIC JIEMEHTBI
ONTUYECKON CeTH (METOABI MOIYJISINH U
JIEMOJTYJISIH OTITHUECKON HECYyIIeH,
CIEKTpaIbHOE U BPEMEHHOE pa3JiesieHHe
ONTUYECKUX CTBOJIOB; MIPUHIIMITBI
pereHepanuy CUrHAIOB, OCHOBHBIC Y3JIbI
pereHepaTopoB; ONTUIECKUE
YCUJINTEIH;).

12

16.

OCHOBHBI€E 3JIEMEHTHI pacueTa U
npoekTupoBanue cereil SDH

17.

TIpoTOKOIIBI B3aUMOICHCTBHSI MEKITY
cetsamu [Pv4 u IPv6.

18.

[IpoTokon rpanuuHoro uuto3a (BGP).

11

19.

CTpyKTypa 1 peaqnu3anus COBPEMEHHOM
TexHoaornu MPLS.

11

20.

BBCI[GHI/IC B Ka4€CTBO O6CJ'Iy)KI/IBaHI/ISI

(Qos).

11

21.

ApXUTEKTypa ONTUYECKUX CeTeH
qpoctyna FTTx u PON.




KonngecTBo yacoB
AynuropHas BneaynuropH
No HaumenoBanwue pa3nenos (Tem) Beero e KCP o e
J | 113 | JIP CPC
22. |MyIbTUIIEKCUPOBAHUE C pa3lieICHUEM 5 1 2 1 1
o nuHe BoJHE (WDM).
23. |Mogens momex A IPOSKTHPOBAHUS U
OLeHKH 3()(HEKTHUBHOCTH pabOTHI 5 2 1 2
['MraOUTHBIX CUCTEM ONTHYECKOW CBSI3H
24. Kommnonentst NG SDH 2 1 1
25. |Ilopsiok BBOJA B SKCILTyaTaLlHIo 5 1 2 2
BOJIOKOHHO-ONTHUYECKHUX JIMHUN CBS3U
26. |AtmocdepHbie ONTHYSCKHE THHUH 5 1 1
nepemaqdu (OFS)
27. |IIoMHOCTBIO ONTHYECKUE TPAHCIIOPTHEIE ) 1 1
cet (OTN)
28. |MHoromepHBIE CETH — OyayIIee 3 1 1 1
MH(OKOMMYHHKAIIMOHHBIX TEXHOJIOTHH.
Hmoeo no oucyuniune: 2438 | 34 | 34 | 68 12 95,8
[Ipumeuanue: JI — nekumu, I13 — mnpakruueckue 3aHartus / cemuHapel, JIP —

J'Ia60paTOpHBIe 3aHATHA, CPC — camocTosTenbHas pa60Ta CTYACHTA.

Pa3nensl (TeMbl) TUCHUILUIMHBL, U3yYaeMble B O CeMeCTpe (ouHas ¢opma):
KoaungecTBo 4yacoB

Ne HaumenoBanue pa3zenosn (Tem) AyRHTOpHAs e
Bcero pabora KCP as pabora
J |13 | JIP CPC
1. |[BBemenue B TEXHOJOTHU IIUPPOBBIX
ONTUYCCKUX TCICKOMMYHHKAIIMOHHBIX 6 2 4
CUCTEM (CTPYKTypa ONTHUECKUX CUCTEM
nepeain)

2. |udpooii cuTHAI 1 0COOEHHOCTH €0
MOJTYYEHUS: aJITOPUTMBI U METOBI
uudposoii 06padorku curnanos 8 OCIT | 14,5 2 2 4 0,5 6
(UKM, AIIM, AIIUKM u ap.) nuHErHOE
Y HEJIMHEWHOE KOJIMPOBAHUE

3. |AnroputMbl GOpMHUPOBAHHS KOJIOB,

HanboJIee MUPOKO UCIIONIB3YEMBIE B 6,5 2 0,5 4
npaktuke BOCII
4, |[Ine3noxpoHHas udpoBas uepapxus
(PDH). 13 2 2 1 8
5. |Pacuer aMHBI pereHeparioHHOTO 12 2 3 1 6
ydacTka.
6. |OCHOBBI CETEBBIX TEXHOJIOTHH. 14 2 2 4 6
7. |Crex nporokonoB TCP/IP u IP- 145 1 1 4 05 8
azpecanusi.
8. |OcHossl TexHonoruu Ethernet. 10 2 2 6
9. |MapupyTH3anus 1 IPOTOKOJIBI 15 1 5 6 6

MapHIpyTH3aLKH.




KonunuectBo yacoB

AynuropHas BneaynuropH
No HaumenoBanwue pa3aenos (Tem) Beero e KCP o e
J | 113 | JIP CPC
10. |OcHOBBI KOMMYyTalUH, IPOMEXYTOUHOMN
MapIIpyTH3AIUH, TIOHIATHE BUPTYyaTbHbIX | 22,3 2 4 8 0,5 7,8
cereil VLAN.
11. |TexHosioruu pacnpenenéHHbIX ceTeit
16 2 8 6
WAN, cIMCKH yIpaBIeHHsI JOCTYIIOM.
3a4er 0,2
Hmozo no oucyuniune: 144 | 18 | 18 | 36 4 67,8
Paznensl (TeMbl) TUCIUTUIMHEL, U3y4aeMble B 6 ceMecTpe (ounas ¢opma):
KonuuecTBo yacoB
AynutopHas Bneaynuropn
No HaumenoBanue paszenos (Tem) Beero sl KCP £ e
J | 113 | JIP CPC
1. |SDH — undopmanoHHble CTPyKTYpbI U 7 ) 1 4
CXEMBI Ipeo0pa3oBaHuil.
2. [|Iloctpoenue cereit SDH (anmapatypa
5 2 1 2
OCII a1 pa3NIUYHBIX YYACTKOB CETH).
3. |CunxpoHu3zauus B 1U(POBBIX CUCTEMaX
nepenavn (TaKToBasi, IUKIIOBAs U
cBepxuukioBas cuaxponusanus B OCII, 3 1 2
OIICHKA MapaMeTPOB CHCTEMbI
CHHXPOHHU3ALIUH).
4, |DyHKUMOHAIBHBIC 3JIEMEHTEHI
ONTUYECKON CeTH (METOMbI MOLYJISIIMU U
JIEMOJTYJISIIAN ONTUYECKOU HECYILEH,
CIEKTpaIbHOE U BPEMEHHOE pa3/ieicHIE
OINITUYECKUX CTBOJIOB; IIPUHIMIIBI 12 2 1 4 2 3
pereHepanny CUTHAIOB, OCHOBHBIC Y3JIbI
pereHepaTopoB; ONTUYECKUE
YCHIIUTEINH; ).
5. |OCHOBHBIE 3JIEMEHTHI pacyera 1
o 5} 2 1 2
npoekTupoBanue cereit SDH
6. |[IpoTOKOJBI B3aMMOIEHCTBUS MEKILY 6 1 4 1
cersimu IPv4 u IPv6.
7. |lIporokosn rpanuutoro muto3a (BGP). 11 2 1
8. |CrpykTypa u peanu3aiusi COBpeMEHHOM
11 2 8 1
texHosnornu MPLS.
9. |BBenenue B kauecTBO 00CITy>KUBaHUS 11 1 8 )
(Qos).
10. |ApxuTeKTypa ONTHYECKHUX ceTeil 5 2 1 1 1
nocryna FTTx u PON.
11. |MynbTHIIIEKCUPOBAHUE C pa3AeiICHUEM 5 1 5 1 1
o juHe BoJHE (WDM).
12. |Mopenb moMex sl MPOEKTUPOBAHUS U
oLeHKH 3P (HEeKTUBHOCTH pabOThI 5 2 1 2
I'MraGUTHBIX CUCTEM ONTHYECKOH CBA3M
13. |Kommonentst NG SDH 2 1 1




KoangecTBo yacos
AynuropHas BneaynuropH
No HaumenoBanwue pa3aenos (Tem) Beero e KCP o e
J | 113 | JIP CPC
14. |llopsnmox BBOOA B 3KcnnyaTau%Io 5 1 2 2
BOJIOKOHHO-ONTHYECKUX JIMHUH CBSA3U
15. |AtMmocdepHBIEe ONITHYECKHE JTHHUN 2 1 1
nepenayuu (OFS)
16. |[lomHOCTBIO ONTHYECKUE TPAHCIIOPTHBIE 2 1 1
cetu (OTN)
17. |MmnoromepHbIe ceTn — OyayIiee 3 1 1 1
MH(QOKOMMYHHKAITHOHHBIX TEXHOJIOTHII.
IToAroToBKa K S5K3aMeHY 35,7
DK3aMeH 0,3
KypcoBoii mpoekT 8
Hmozo no oucyunaune: 144 | 16 | 16 | 32 16 28

> W =
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22,

23.
24,

0.

KypcoBoe npoekrupoBanue: pe1ycMOTPEHO

[IpuMepHas TeMaThKa KypCOBBIX MPOEKTOB:
3anura BOJIC OT 351eKTpOMarHuTHOTO BIIUSIHUA.
[IpoexTrpoBaHuEe, U3rOTOBICEHHE U SKCHEPHUMEHTAIBHOE HCCIEHOBAHUE DJIEMEHTOB
WHTErPAJIbHOW ONTUKH IJI TEIEKOMMYHHKAIIMOHHBIX U CEHCOPHBIX CHCTEM.
[IpoexTrpoBaHue ONITHYECKUX CETEN CBS3H.
Pa3paboTka mogonTHUMalibHBIX aIrOPUTMOB OOpAaOOTKM CUTHAJIOB B OECHPOBOIHBIX
CHUCTEMAX.
Pa3paboTka cTaTUCTHYECKUX MOJIEIEH i HMCCIENOBaHUS IMPOIIECCOB 00padOTKU
CUTHAJIOB B OECTIPOBOJIHBIX CUCTEMAX.
[udpossie cucTeMbl yrpaBieHHs] © KOHTPOJIS.
TenekoMMyHUKAIIMOHHBIE TEXHOJIOTHUH.
UsroroBnenue u ucciaenoBanue (GyHKIMOHATIHHBIX SJIEMEHTOB ONTHUECKOM CETH.
Mertonb! nepenaun u 00padOTKH TUCKPETHBIX CUTHAJIOB.
UucrneHHOe  MOJEIUPOBAaHUE  TEXHOJOTUM  M3TOTOBJICHUS  (PYHKIIMOHAJIBHBIX
3JIEMEHTOB ONTUYECKOMN CETH.
BosiokoHHO-ONITHYECKNE JTUHUU CBSI3H.
OCHOBHBIE 3JIEMEHTHI pacueTa U MPOEKTUPOBAHUE CETEM.
[Topsimok BBOJIa B 3KCIUTYaTALMIO BOJJOKOHHO-ONTUYECKUX JIMHUM CBSI3U
[Tepenauu ron0CcOBBIX COOOIIECHUN YEpPE3 CETh C MAKETHON KOMMYTaIIUEH.
MopenupoBanne GyHKIIMOHUPOBAHUS TEIEKOMMYHHUKAIIMOHHBIX CUCTEM.
CrnekTpanpHasi 00paboTKa MePUOINYECKUX CUTHAJIOB MAJION ITUTEIbHOCTH
[IpoekTrpoBaHne 30HOBOM BOJOKOHHO-ONITUYECKOW JIMHUU CBSI3U
N3rotoBieHrne HHTErpaIbHO-ONTHYECKUX pa3BeTBuTeNel st BOJIC
PexoHCTpyKITHS MarucTpaibHbIX JUHUN TOPOACKON TeaehOHHOM CETH
3amuTa 30HOBOM BOJIOKOHHO-ONTHUYECKOW JMHUU CBSI3U OT BJIUSHUS BHEUIHUX
3JEKTPOMArHUTHBIX MOJIeH
[IpoektupoBanne DWDM-ceteii cBsi3u
Mertoapl pacuéra XapaKTEpUCTHUK HAIPABICHHBIX OTBETBICHUH Ha OCHOBE
MHTErPaIbHO-ONTUYECKUX BOJTHOBOIOB
[IpoexTupoBaHUEe TOPOJCKUX CETEH CBSA3M ¢ MpUMeHeHueM obopyaoBanuss CWDM
UccnenoBanne onTUMaibHBIX METOI0B MOIYJISIIUM B ONTUYECKUX CUCTEMAX CBSI3U



25.
26.
217.

28.
29.
30.
31.
32.

33.
34.

WccnenoBanue Moienu peanu3aluyi BUPTYyaJIbHbIX YACTHBIX CETEH

O6paboTka cooOmenuii B cetsx NGN

Metonbl onucaHUs U OCHOBHBIE XapaKTEPUCTUKU CUTHAJIOB C UMITYJIbCHO-KOAOBOM
MOIYJISIIUEN

HccnenoBaHne CUCTEM TEIEKOMMYHUKAIMOHHOTO MO3UIIMOHUPOBAHUS C yAAIEHHBIM
MOHHUTOPUHIOM

Meronpl peanu3zanMM  MHOIOAIPECHOM MapLIPpyTH3allMM B TOPOACKOM  CETH
poBaiiiepa

VYrpasieHue v KOHTPOJIb Tpaduka B CETSIX MATOTO MOKOJICHUS

OCHOBBI TOCTPOEHHUSI CUCTEM cUTrHanu3auuu Ne 7

Pa3pabotka Merommku  TectupoBaHus cerei PON ¢ ucnonp3oBaHuEM
pedaexkromerpa JDSU MTS 4000

[Iupokononocusi goctyn Ha cetsix Tdoll .

Opranuzanus crpourensctsa BOJIC.

dopMa npoBeieHUs ATTECTAIUM 10 TUCHUIINHE:
B naTOM cemectpe — 3a4ér

B mectom CCMCCTPC — OK3aMCH
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