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1 Hesu u 3apaum u3ydeHust JUCIUILINHBI

1.1 Hean aucuMNJINHbI

VYyeOnas pucuuiuimHa «Onruyeckue LHUQPPOBbIE  TEIEKOMMYHUKALMOHHBIE
CUCTEMBI»  CTaBUT CBOEH IEJNbI0  M3y4eHHE, U  MpPUMEHEHHEe IU(PPOBBIX
TeJICKOMMYHUKAITMOHHBIX TEXHOJIOTHH, Takux Kak Ethernet, BGP, VoIP, VPN, MPLS, NG
SDH, MSSP/CEPT, RPR, PON, WDM, MPAS, VolP HCMOJIB3YEMBIX B
MYJIbTUCEPBUCHBIX MAaruCTPAIbHBIX MMPOMBIIIJIEHHBIX CETSIX CBSI3U U CETSAX MPOBaliIepOB
CiIyx0, NpUOOpPETEHUH YMEHHM M HABBIKOB B MPOEKTUPOBAHHH U COMPOBOXKICHUU
TEJIEKOMMYHUKAIIMOHHBIX CETEeH PAa3IMYHOU CI0KHOCTHU (T.€. BOIPOCOB UX TEXHUYECKOM
skcityatanuu). Kpome Toro, 1enbpl0 OpernojaBaHUs  AUCIUIUIMHBL  SIBJISICTCS
03HAKOMJICHHE CTYJEHTOB C POCCUMCKMMH U MEKIYHAPOJIHBIMU CTaHIapTaMu B 00JIaCTH
TEJICEKOMMYHUKAIIMM W TMEpCHNeKTHUBAMH  Pa3BUTHUA  ONTUYECKUX  LU(PPOBBIX
TEJIEKOMMYHHKAIIMOHHBIX CUCTEM.

1.2 3agaun AMCHUIIITHHBI

Nwmeer 3amauy nmpruoOpeTeHus U 3aKpeIUICHUs] 3HAHUN U MPAKTUYECKUX HABBIKOB B
MMOCTPOCHUU U COMPOBOKICHUU MYJIBTHUCEPBUCHBIX CETEH CBSA3U, HA OCHOBE ONTHYECKUX
IU(POBBIX TEXHOJOTHH COBPEMEHHBIX CETEH CBS3HM, YTO SBISETCA HEOOXOAUMOM
COCTABJISIONICH 3HAHMH CETEBBIX WHKXCHEPOB OTBEYANOIIMX 332 MPOCKTUPOBAHHE,
peanu3anuio M TOIICPKKY MaruCTpalbHBIX MPOMBIIUICHHBIX M CETeH MpoBaliIepoB
CITYX0.

1.3 MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOI NPOrpaMMbl

HNucnurnnuaa «Ontuyeckue UGPOBbIE TEICKOMMYHUKAIITMOHHBIE CHCTEMBD» 10
HarpasiieHnto moarotoBku 11.03.02 MuapoKOMMYHHUKAITMOHHBIE TEXHOJIOTUH U CHCTEMBI
cBs3u (kBamdukanus (creneHsb) "OakanmaBp') OTHOCHUTCA K ydueOHOMY I1ukiy bI.B.
JTUCHUTUIMHAM MOJTYJISI BAPUATUBHON YacTH AUCITUTIINH.

B nacrosmee Bpems B Poccuu NGN ceTu BHEIPSIOTCA B BUAE OTACIBHBIX, TOAYAC
BEChbMa HEIMOXOXHUX JpYr Ha Jpyra, (parMeHTOB, BKpPAIJIEHHBIX B CYIIECTBYIOIINE
HallMOHAJbHBIE CeTH HMH(POKOMMYyHHUKarui. OaHaKO, B CKOPOM BPEMEHH HEOOXOIUMO
Oyzaet nepexonuts K ceTsiM FGN B 00111eM cirydae npeacTaBisiomux co00i MHOTOMEPHYIO
1, KaK IPaBUjI0, MHOTOYPOBHEBYIO CETh, B KOTOPYIO MHTEIPUPOBAHBI TPAHCIIOPTHASI CETh,
CeTh CHUHXPOHHU3AIUHU, CETh CUTHAIM3ALMU U APYrHE€ CETH MOIACPKKH TpaHCHOpTa U
JIOCTYTIA, a TaK YK€ CEPBUCHBIE CETH ISl COBMECTHOTO HAWIYYIIIMM 00pa3oM HaJIeKHOTO,
KauyeCTBEHHOTO U  0€30MacHOr0  NPENOCTABICHUS  PAa3HOOOpA3HEHIIMX  YCIyT
noTpeduTensiM (I0JIb30BaTEISAM).

B cBsi3u ¢ aTMM, MaTepuan TUCIMUILUIMHBI BeCbMa 00bEMEH, U CII0KEH B TOHUMAaHUU,
a TaK e CJIO0KHA U MEKJIUCIUIUIMHAPHAS CBSI3b.

Tak, mist ocBoeHus, O€3yCIOBHO, HYXHO YCIEIIHOE€ OCBOEHHUE IIEJIOT0 psijia
muciuIuinH: «OO0IIast Teopusi CBS3M», «DNEKTPOMArHUTHBIE TOJNISI U BONHBD, «Teopus
uHpopManuu 1 KogupoBaHusm», « OCHOBHI MOCTPOEHUS WH()DOKOMMYHHKAIIMOHHBIX CUCTEM
u cerei», «duznka», «Marematnueckuii aHanu3». [Ipu 3TOM B JUCHUIUIMHE YacCTSIMU
paccMaTpUBAIOTCS BOIIPOCHI paccMaTpUBaEMbIE, 3a4aCTyI0 B HEMHOTO OTJIMYHOM paKypca
B MMapajuieIbHO BEIOMBIX IUCHMIUIMHAX. B CBS3M C 3TUM, B JUCIUIUIMHE B OCHOBHOM
3aTParuBarOTCA Ta, YacTh CMEXKHBIX TeM, KOTOpas HeoOXoauma JJisi TEOPETHUYECKOTO U
MPaKTUYECKOT0 OCBOCHMSI OCHOBHOI'O Marepuala, a TaK K€ HEMOCPEACTBEHHO HAET
HCIIO0JIb30BaHKME YCBAMBAEMOI'0 MaTepuala Ha MapajliebHO MPOBOJUMBIX JTUCIUILUIMHAX,
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TaKUM 00pa30oM OCYILIECTBISETCS B3aUMOJEHCTBUE (K MPUMEPY HCIOJIB3YIOTCS 3HAHUS
ONTHYECKUX KaOeIpHBIX IapaMeTpoB, CBOMCTB M HMX pacyera M3 JUCLUIUINHBI
«OnTryecKre HapaBIISIIOIINE CPEABI»).

JucuumivHa GOpMUPYET CAMOLICHHBIE KOHEUHBIE 3HAHUS U TPAKTUYECKUE HABBIKU
HEOO0XO/JMMbIE B MOCTPOCHUU U CONPOBOXKIECHUU TPAHCIOPTHBIX U CeTeM nocTyma, Ha
OCHOBE ONTHUYECKUX LHU(PPOBBIX TEXHOJOTUHM, @ TaK K€ MO3BOJSIET HCIONb30BATh 3TU
3HAHUA JUIsl U3yYEHUs KaK MapajuieIbHO MPOBOJUMBIX AMCLMIUIMH, TaK U MPUCTYNHUTH K
U3YyYEHUIO CIIEYIOIIUX JTUCLUILINH: «Metposorus B ONTUYECKUX
TEJIEKOMMYHHUKALIMOHHBIX ~cuUcTeMax», «CeTH CBSI3U M CHCTEMBl KOMMYTalLlUU,
«I[IpoextupoBanue, crtpoutenbcTBO M 3kcmiayarauus BOJIC», «Cucrembl u ceTH
ONTHYECKON CBA3M», «ONTHYECKUE CUCTEMBI Nepefadyd U o0pabOTKH MH(pOpMALUNY,

«MukpornporeccopHas

TCXHHUKA B

OIITHYCCKUX

KOMMYHHKaIIM{ B HAYYHO-TEXHUYECKOH ceper.

1.4 IlepeyeHb IUIAHMPYEMBIX
COOTHECEHHBIX

(Mmoay.Jimo),

¢ IJIAHMPYeMbIMH

o0pa3oBaTe/IbHOM NMPOrpaMMbl
N3yuenue nanHoi yueOHON JTUCHUILIMHBI HAIIPaBiIeHO Ha POPMUPOBAHUE Y
oOyuaromuxcs npogeccuonanvruix kommnerenuii: OIMK-4, OIIK-5; ITK-5, TIK-27

CHUCTCMax

CBA3HN,

«OCHOBBI

pe3yJIbTATOB OO0y4YeHHs] MO JAUCHHUILINHE
pe3yJibTaTaMu

No | Unnekc | CopepxkaHue B pesynbrare nzyuenus: yueOHON AUCIUILITNHBI
II.II | KOMIIET KOMIICTCHIIN O6y“IaIOHII/ICC$I JOJIZKHBI
. eHuuu | (niu e€ 4acTH) 3HATh yMeThb BJIA/1€Th
1. | OIIK-4 | cnocobHOCTBIO OmnepaioHHyI0 CHCTEMY yCTaHaBJINBATh U HaBbIKAMHU
HMMETh HaBBIKU 10S ¢upwmsr Cisco. Crex MOAJEP>KUBATh CaMOCTOSITENBHO
camocTosaTenbHoi | mpotokonoB TCP/IP CETHU CPEAHUX it paboTHI IO
paboThI Ha IIpoTOKOMIBI IPaHUYHOTO MPEINPUSITHH, MPOEKTUPOBAHH
KOMIIBIOTEPE U B nuto3a BGP. AcniekTsr HMMEIOIINX 10 U pa3paboTke
KOMITBIOTEPHBIX KOH(UTYpUpOBaHUS MOJKITIOUEHHE K KOMIIBIOTEPHBIX
CeTsIX, BUPTYaJbHBIX YaCTHBIX r1100aabHBIM KOPIOPaTHBHBIX
OCYIIECTBIISTh ceteit VPN. CtpykTypy 1 CeTsM, ceTel MaJloro u
KOMITBIOTEpPHOE STaIlbl pean3alun KOH(UTYpHPOBaTh | CPEIHETrO
MO/JIETTMPOBaHNE COBPEMEHHOHN TE€XHOJIOTUH o0opynoBaHue. pa3mepa,
YCTPOWCTB, MPLS. Metoast OcymiecTBIsITh OCYIIECTBIISATh
cucTeM U ympasienus cetbio SDH. TIOUCK U KOMITBIOTEPHOE
TIPOLIECCOB C ycTpaHeHHe MO/JIETTMPOBaHHE,
UCTIONIb30BAaHUEM HEeHCIPaBHOCTEH, cHCTEM U
YHUBEPCAJIbHBIX MOBBICUTH IIPOIIECCOB C
MTaKeTOB Ha/IeXKHOCTh U HCTIONB30BaHUEM
TIPUKIIIHBIX TOTOBHOCTh YHHUBEPCAJIbHBIX
KOMITBIOTEPHBIX MEKETHBIX ceTei MIaKeTOB
IIporpamMm nepesiaud JaHHBIX | MPHKJIaJHBIX
KOMITBIOTEPHBIX
mporpamm GNS3
u PacketTracer.
2. | OIIK-5 | crocobHoCThIO [IpuHIUNBI ¥ CTaHAAPTHI pasbuparbcs ¢ Hasbixkamn
HCTIONb30BaTh MIOCTPOCHHUS ONUCAHUAMU noabopa
HOPMaTHBHYIO U TENeKOMMYHHKAITHOHHBIX HAaCTPOEK, 00opyoBaHust 1
IIPaBOBYIO CHCTEM pa3IM4HbIX THIIOB U | PEKOMEHIALUN U pacuéra BOJIC
JIOKYMEHTALUIO, pacupeneneHus IIOCTPOCHUMN CETEN | COINIACHO
XapakTepHYIO I | MH(GOPMAITH B CETSIX CBSI3M | HA OJHUM U3 HOPMAaTHBHOM
obmactu (ApXHTEKTypa ONITHYECKON | MHPOBBIX JIOKYMEHTAIIH.
NHPOKOMMYHHUKAI] | TPAHCIIOPTHOH CETH. WHOCTPAHHBIX Brnanets
HOHHBIX CucTeMbI IEpBUIHOTO SI3BIKOB. TOTOBHOCTBIO
TEXHOJIOTHH U rpynmnoo6pasoBanus PDH. COIEICTBOBATD M3y4aTh HAy4HO-
CUCTEM CBSI3U Crex npotokonios TCP/IP n | Baexpenuro TEXHUYECKYIO
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No | Unupekc | CopepxkaHue B pesynbrare nzyuenus: yueOHON AUCIUTIINHBI
II.IT | KOMIICT KOMIICTCHIIN N 06yqafoumec;1 JOJIZKHBI

eHIuu | (Wiu e€ 4acTH) 3HATH YMeTh BJIaJeTh
IP-ampecarmms. CeteBbie MIEPCIEKTHBHBIX nHPOPMALHIO,
npotokousl [Pv4, IPv6, TEXHOJIOTUH 1 OTE€YECTBEHHBIN
RARP, DHCP, BOOTP, CTaHJApTOB. 1 3apyOeKHBIH
ARP, TCP, UDP, ICMP, OIIBIT 110
HDLC, STP u npyrue, BHEJIPEHHUIO,
BKITFOYas Ciryxk0b1 DNS, pa3paboTke u
FTP, TFTP, http, SMTP, 00CITy’)KHUBaHUIO
SNMP, telnet. ITpoGembr CUCTEM H
yIIpaBJIEHUs B CEPBHCaX CPEZCTB CBSI3U
CBA3U. APXUTEKTYPY
IIPOTOKOJIOB YNIPABIICHUS,
CIMCKH yTIPaBICHUS
noctymom ACLs.
[TpuHOMIB MapIIPYTH3ALNH
1 IPOTOKOJIBI
mapupytusanuu RIP,
OSPF, EIGRP,
cratuueckuid. ITonsarue
BUPTyasbHBIX ceTed VLAN.
Texnonorun
pacIpenenéHHbIX ceTer
WAN. SDH —
nH(popMannoHHbIE
CTPYKTYPBI U CXEMBI
mpeoOpa3oBaHuil.
[octpoenwue cereirt SDH.
ApPXUTEKTypa ONTHYECKUX
cerelt noctyna FTTX u
PON.
MyIbTUIIEKCUPOBAHUE C
pa3eneHueM 1o JUTHHE
BosiHbl (WDM). I'nbpunnsie
OTDM u WDM cucremsr.
Kommnonentst NG SDH
(GFP, VCAT, LCAS).
Texnonorust RPR:
tonojorusi, MAC ypoBeHb,
N3y4YeHUE TOMOJIOTUH U
3aIlUTa, YIpaBIeHHE
nosiocoit 1 Qos, aNropuT™M
CIIPaBEJIMBOIO AOCTYIIA.
ATMOchepHbIe ONTHYECKHE
JIMHUY Tepeiadi. )

3. | TIK-5 CHOCOOHOCTBIO IIPOIPECCUBHBIE METOIbI KOH(QUTypHPOBAThH OCHOBHBIMU
MIPOBOANTH TEeXHUYECKOH IKCIUTyaTalluy | TEKEKOMMYHHKAIHMO | CIiocobamu
paboThI 110 CHCTEM M YCTPOWCTB CBA3U HHOE OOpy/IOBaHME, | MPEAOTBPAIICHUS
YIpaBICHUIO (OnepaunoHHyI0 cHCTEMY MTAKETHOH Iepe/iaun | CeTeBBIX yIpo3;
MTOTOKaMH 10S ¢upwmsr Cisco. JTAHHBIX (PUPMBI Happikamu
Tpaduka Ha cetn | [IpoTOKOINIBI rpaHUYHOTO Cisco. YIpaBJiIeHUS

nutro3a BGP. Acnektst OcymiecTBasITh IIOTOKaMH

KOH(UTYpUpOBaHHS MOUCK U MaKeTHOTO

BUPTYaJIbHBIX YaCTHBIX ycTpaHeHue Tpaduka B ceTsax

cereit VPN. CtpykTypy u HEHCIIPaBHOCTEH. Ha Oaze

3Tanbl peanu3aluu CranmapTHBIMU obopyaoBaHus

COBpeMeHHoﬁ TEXHOJIOTUH METOJAaMHU ChéMa Cisco.

MPLS. Metons CTaTUCTKH T10 CHOCOOHOCTBIO

ympaBiieHus cetbio Q0S.) Pas3IMYHBIM HaXOJUTh
MpOTaKojIaM OpraHU3aIMOHHO
nepesiauy JaHHBIX C | -yIpaBlIeHYECKHe




No | Unupekc | CopepxkaHue B pesynbrare nzyuenus: yueOHON AUCIUTIINHBI
II.II | KOMOET | KOMIOETECHIIUU 00yJaronuecs JOKHBI
eHIuu | (Wiu e€ 4acTH) 3HATh YMeTh BJIa/1€Th
TEIEKOMMYHHUKAI | pEeIICHUS B
OHHOTO HECTaHAAPTHBIX
000pyIOBaHUS H CUTYAIHIX
€ro aHaJIu3.

4. | TIK-27 CIOCOOHOCTHIO 0COOEHHOCTH Tiepeayu YCTaHaBJIMBAaTh U HaBbIKaMU
OpraHU30BBIBATH PA3JIMYHBIX CHUTHAJIOB IO MOJIICPIKUBATh CaMOCTOSTEIILHO
pabouue MecTa, KaHaJIaM ¥ TPaKTaM CETH CPEIHUX i paboTHI 1O
UX TEXHUYCCKOE TEJICKOMMYHHUKAI[MOHHBIX MPEPHUSITHH, MPOCKTHPOBAHU
OCHall[eHUE, cucteM (PazHocTHBIC MMEIOIINX 10 ¥ pa3paboTKe
pa3MeleHue METOJIbI (POPMHUPOBAHUS MOTKITFOUCHHE K TEIEKOMMYHHKAI]
CPEICTB U IU(ppPOBOTO CUTHATA. TTT00ABHBIM CETSIM, | HOHHBIX
obopymoBaHUs JluHelHbIe U CTHIKOBEHIE KOHQHUTYPHPOBATh | KOPIIOPATHBHBIX
WHPOKOMMYHHUKAI] | KOIBI 000pyI0OBaHUS. obopynoBaHue ceTei Maloro u
HMOHHBIX 00BeKTOB | DYHKIMOHAIBHBIE MAKETHOH Iepenadn | cpemHero

9JIEMEHTHI ONITUYECKOM CeTH. | NaHHBIX. pa3mepa.
AKTUBHBIC TEXHOJIOTHU coOupaTh 1 Haprixkamu
OIITHYECKOTO JOCTYTIA. aHaJIM3UPOBATh nozabopa
TexHonornuy NacCUBHLIX nndopmanuro s o0opynoBaHust 1
ONITUYECKUX CETEH. (dbopmupoBanus pacuéra BOJIC.
MyHbTI/IHHCKCI/IpOBaHI/Ie C HUCXOOHBIX JaHHBIX BJ'IaI[eTL
paszieneHueM 1o JAJIHHE JUIsl OpraHu3alnuu TOTOBHOCTBIO
BOJTHBL.) paboumnx mecT, H3y4YaTh HAyJHO-
COBpPEMCHHBIC 1 OCHAIIICHHE, TEXHUICCKYIO
MIEPCIICKTHBHEIC CPenCTB U HHPOPMALHIO,
HaTpaBJICHUS Pa3BUTHS o0opynoBaHUs OTEUYCCTBEHHBIH
TEJIEKOMMYHHUKAIIHOHHBIX WHPOKOMMYHHUKAIN | W 3apyOeKHBII
cereii u cucreM (CueHapuii | OHHBIX OOBEKTOB. OIBIT O
pa3BUTHA TPAHCIIOPTHOU cobupath u BHEIPEHHUIO,
HHPPACTPYKTYPHI aHaJIM3UPOBATh paszpaboTke u
onepatopoB. CTpyKTypy U HHPOPMALIUIO IS 00CITy’)KHBaHUIO
JTaIlbl pealn3anuu (dbopMupoBaHust CHUCTEM U
COBpeMeHHOﬁ TEXHOJIOTHHN HUCXOOHBIX JaHHBIX CpCACTB CBA3U.
MPLS. IS

MynbTHIDIEKCHPOBaHHUE C MIPOSKTHPOBAHUS

pa3IeneHneM 110 UTHHE CPEeICTB U ceTeit

BoutHBl (WDM). ['ubpunpie | CBS3U 1 UX

OTDM u WDM cucremsl. 3JIEMEHTOB.

Kommnonentst NG SDH

(GFP, VCAT, LCAS).

Texnomnorust RPR.)

2. CTpyKTYpa U coAep:KaHue TUCHHUIIUHBI.

2.1 Pacnpenesienne TPy10€MKOCTH JUCHMILIMHBI IO BUAAM padoT.

OO6mas Tpyao€MKOCTh JTUCHUIUIMHBI cocTaBiseT 8 3ad.ea. (288 wacoB), ux
pacrpeiesieHle o BuaaM paboT mpeacTaBieHo B Tabnuie (das cmyoenmos ODO).

Bun yae6HO# paboThI Beero  |CemecTpsl (4acher)
9acoB 5 6
KonTakTHasi pa6oTa, B TOM YHCJI€:
AyIMTOPHBIE 3aHATHS (BCEro): 136 72 64
3aHATHUS JTEKIIHOHHOTO THUTIA 34 18 16
3aHATHS CEMHUHAPCKOTO TUTA (CEMHHAPBI, TPAKTUICSCKUE 3aHSITHS ) 34 18 16
UTabopaTopHbIE 3aHATHS 68 36 32

6




Nuas koHTaKTHasA padoTa:
Kontposb camocrostenbHOM padotsl (KCP) 20 4 16
B Tom uncne kypcosoii mpoekt (dacte KCP) 8 - 8
[Tpomexxyrounas arrecramus (IKP) B hopme 3auer/ax3amen 0,5 0,2 0,3
CamocrosiTejibHasi paboTa, B TOM YHcJIe: 95,8 67,8 28
[TpopaboTka y4eOHOro (TEOPEeTHIECKOr0) MaTepuaa 51,8 37,8 14
BrimoHeHne MHANBUAYATBHBIX 3aJJaHUH (TIOJITOTOBKA COOOIICHHMIA, ) ) )
Mpe3eHTAIHA)
Pedepar - - -
IToaroToBka K TEKyIIeMy KOHTPOJIIO 44 30 14
KoHTpoJib:
[ToaroroBka K 3K3aMeHy 35,7 - 35,7
OO0mas TPy10eMKOCTh yac. 288 144 144
B TOM 4YHCJIe KOHTAKTHAas padoTa 156,5 76,2 80,3
3a4. e/l 8 4 4

2.2 CTpykTypa IMCUHMIIIMHBI:
Pacnpenenenue Bu10B yueOHON pabOThl U UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUILIUHBI.

Paznenbl (TeMbl) AMCIMIUIMHEL, U3y4aeMble B 5 1 6 cemecTpe cBogHAsA Tabdauua (oynas gpopma):

KomanyecTBo yacos

Ne HaumenoBanue pa3zaenos (Tem) AyRuTOpHas Bueayzuropn
Bcero paborta KCP ast pabota
J |1I3 | JIP CPC
1. |BBexeHne B TexXHOJIOTHH NHU(POBBIX
ONTUYECKUX TEICKOMMYHUKAIIMOHHBIX 6 5 4
cUCTeM (CTPYKTYpa ONTHYECKUX CUCTEM
riepe1avn)

2. |Hudposoii curaan u 0COOEHHOCTH €ro
MOJYYEHUS: alTOPUTMBI U METOTbI
udpoBoii 0o6padotku curnaios 8 OCIT | 14,5 2 2 4 0,5 6
(UKM, AIM, AIIMKM u ap.) nuHeiiHOE
Y HEJIMHEMHOE KOAUPOBaHUE

3. |AnroputMmsl GOPMHPOBAHUS KOJIOB,

HanboJIee IUPOKO UCONIB3YEeMBbIE B 6,5 2 0,5 4
npaktrke BOCII
4, |Ilne3noxpoHHas MUQPPOBas HepapXus
(PDH). 13 2 2 1 8
5. |Pacuer UIMHBI pereHepanuoHHOTO 12 2 3 1 6
ydacTka.
6. |OCHOBBI CETEBBIX TEXHOJIOTHIA. 14 2 2 4 6
7. |Crex nporokonoB TCP/IP u IP- 145 1 1 4 05 8
azpecarysl.
8. |Ocuossl Texnosoruu Ethernet. 10 2 2 6
9. |Mapupyruzamus 1 IpOTOKOJIBI 15 1 5 6 6
MapIIpyTU3aluy.
10. |OcHOBBI KOMMYTAIHH, TPOMEKYTOTHON
MapIIpyTH3aLUH1, TOHATHE BUPTYaIbHbIX | 22,3 2 4 8 0,5 7,8
cereir VLAN.




KonnuecTtBO yacoB

AynuropHas BneaynuropH
Ne Haunwme e e e
ALGOINLG PEEIOD (e Bcero pabora KCP as pabota
Jl | TI3 | JIP CPC
11. |TexHonoruu pacnpenenéHHbIX ceTei
16 2 8 6
WAN, cnucku ynpasiaeHHs JOCTYIIOM.
12. |SDH — undopmanmoHHbie CTPYKTYpPhI U v 5 1 4
CXEMBI TTpeoOpa3oBaHUi.
13. [[locrpoenue cerert SDH (ammaparypa
5 2 1 2
OCII ans pa3IUYHBIX YIACTKOB CETH).
14. |CunxpoHH3anus B IUPPOBBIX CUCTEMaX
nepeaayn (TakToBast, UKIOBAs U
cBepxuukioBas cuaxponuzanus B OCIL, 3 1 2
OIIEHKA ITapaMeTPOB CUCTEMBI
CHHXPOHHU3AIINHN).

15. |DyHKIIMOHATBHEIE 3JIEMEHTHI
ONTUYECKOM CeTH (METOBI MOIYJISINH U
JEMOAYJISIUUY ONITUYECKON HECYIIEH,
CIIEKTPAIFHOE U BPEMEHHOE pa3/ieiIicHHe 12 2 1 4 2 3
ONTHYECKUX CTBOJIOB; MPUHITUTIBI
pereHepanuy CUTHAIOB, OCHOBHBIE Y3JIbI
pETeHePaTOPOB; ONTHIECKUE
YCUJINTEIIH; ).

16. |OcHoBHBIC IEMEHTHI pacueTa u
o 5 2 1 2
npoekTupoBanue cereil SDH
17. |IIpoTOKOJIBI B3aMMOJEHCTBUS MEXITY 6 1 4 1
cersimu IPv4 u IPv6.
18. [IIporokon rpanuunoro nuio3a (BGP). 11 2 8 1
19. |CrpykTypa u peanu3anusi COBpeMEHHOM
11 2 8 1
texHomorun MPLS.
20. |BBenenue B Ka4eCTBO OOCITYKUBaHUS
11 1 8 2
(Qos).
21. |ApxuTeKTypa ONTHYECKHX CeTel 5 5 1 1 1
noctyna FTTx u PON.
22. |MyIbTHILIEKCHPOBAHUE C pa3IeICHUEM 5 1 2 1 1

o jyiHe BosHBI (WDM).
23. |Mogenb moMex Jisi MPOSKTUPOBAHUS U

OLeHKH 3P (HEKTUBHOCTH pabOTHI 5 2 1 2
I'MraOUTHBIX CHCTEM ONTHYECKOHN CBSI3U

24. |Kommonentst NG SDH 2 1 1

25. |llopsimox BBO/A B IKCIUTyaTalnio 5 1 2 2
BOJIOKOHHO-ONTHYECKHUX JIMHUU CBSI3H

26. |AtMocdepHbIe ONTHYESCKHE THHUN 2 1 1
nepenaun (OFS)

27. |IloMHOCTBHIO ONTHYECKUE TPAHCIIOPTHEIE 2 1 1
cetu (OTN)

28. |MHoromepHbie ceTH — Oymyiee 3 1 1 1
UH()OKOMMYHUKAIIMOHHBIX TEXHOJOTHH.
Hmoeo no oucyuniune: 2438 | 34 | 34 | 68 12 95,8

[Tpumeuanue: JI — nexmumn, [13 — mpaktuyeckue 3anstus / cemurapsl, JIP — mabopatopHbie
sanastusi, CPC — camocTosiTenbHast paboTa CTyeHTA.



Pazpnensl (TemMbl) AUCIUTUIMHBL, U3

aeMble B 5 ceMecTpe (ouHas hopma):

KonnuectBO yacoB

AynutopHas Bueayautopn
No HaumenoBanue pazienoB (Tem) Beero . KCP 1 e
Jl | 113 | JIP CPC
1. |BBenenue B TEXHOJOTHH ITH(DPOBBIX
OINITHYECKUX TEITEKOMMYHHKAIIMOHHBIX 6 2 4
CHUCTEM (CTPYKTypa ONTHYECKUX CUCTEM
repeaaydn)
2. |Uudporoii curHaid u 0COOEHHOCTH €ro
MOJYYEHUS: alTOPUTMBI U METOIbI
uudposoii 06padotku curnaios 8 OCIT | 14,5 2 2 4 0,5 6
(MKM, AIIM, AJIUKM wu np.) nuHEiHOE
Y HEeJIMHEWHOe KOAUPOBaHUE
3. |Anroputmsl GOpMHPOBAHHS KOJOB,
HanboJIee MIMPOKO MCIIONIb3yEMBIE B 6,5 2 0,5 4
npaktuke BOCII
4, |llne3noxponHas U poBas Hepapxus
(PDH). 13 2 2 1 8
5. |Pacuer anuHBI pereHepauiuoHHOro 12 2 3 1 6
yJacTka.
6. |OCHOBBI CETEBBIX TEXHOJIOTHIA. 14 2 2 4 6
7. |Crex nporokonoB TCP/IP u IP- 145 1 1 4 05 8
ajpecanusi.
8. |Ocuossl Texnomnoruu Ethernet. 10 2 2 6
9. |MappyTH3anus 1 MPOTOKOJIBI 15 1 2 6 6
MapIIpyTU3anum.
10. |OcHOBBI KOMMYTAITHH, TPOMEKYTOUHON
MapIIpyTH3alU1, OHATHE BUPTYaIbHbIX | 22,3 2 4 8 0,5 7,8
cereit VLAN.
11. |TexHomoruu pactpenenéHHbIX ceTeil 16 2 8 6
WAN, cnucku ynpaBlieHUs JOCTYIIOM.
) ynap AOCTy
Hmozo no oucyuniune: 143,8 | 18 | 18 | 36 4 67,8
Paznernsl (TeMbl) AUCIUTUIMHBL, H3y4aeMble B 6 cemecTpe (ounas ghopma):
KonuuecTBo yacos
AynuropHas BreaynuropH
No HaumenoBanue pa3aenos (TeM) Beero o KCP 0 el
Jl | TI3 | JIP CPC
1. |SDH — undopmannoHHbIE CTPYKTYPHI H 7 ) 1 4
CXEMBI MpeoOpa3oBaHuil.
2. [locrpoenue cereit SDH (anmaparypa
5 2 1 2
OCII g pa3nUyuHBIX YYaCTKOB CETH).
3. |CunxpoHu3anus B MUPPOBBIX CHCTEMaX
nepeaayn (TakToBast, IIMKIOBAs U
cBepxuukioBas cuaxponusarms B OCII, 3 1 2
OIIEHKA ITapaMeTPOB CUCTEMBI
CHHXPOHH3AIINN).




KonnuecTtBO yacoB

A B
No HaunmenoBanwue pasienoB (Tem) Beero y;fgsgfaﬁ KCP I;Zagfglgff{
J | 113 | JIP CPC

4., |DOyHKUNOHAJIBHBIE JIEMEHTHI
ONITUYECKON ceTH (METOABI MOYJISIIUU 1
JEMOAYISIUU ONITUYECKON HECYIIEH,
CIIEKTPAJIbHOE U BPEMEHHOE Pa3/IcICHUE 12 2 1 4 2 3
ONTHUYECKUX CTBOJIOB; IPUHLIUIIBI
pereHepanyy CUrHajao0B, OCHOBHBIE Y3JIbI
pereHepaTopoB; ONTUYECKUE
YCUJINTEIH;).

5. |OcHOBHBIE 37IEMEHTHI pacyeTa u
< 5 2 1 2
npoekTupoBanue ceteit SDH
6. |[IpoTokoubl B3aNMOJEHCTBAS MEXKITY 6 1 4 1
cetssimu [Pv4 u IPv6.
7. |lIporokon rpanuunoro nuio3a (BGP). 11 2 8 1
8. |CrpykTypa u peanuzaiusi COBpeMEHHOI
11 2 8 1
texnonoruun MPLS.
9. |BBenenue B KauecTBO 0OCITy>KUBaHHS
11 1 8 2
(Qos).
10. |ApxuTeKTypa ONTHYECKHX CETEeH 5 2 1 1 1
noctyna FTTx u PON.
11. |MynbpTUIUIEKCUPOBAHHE C pa3eiIcHUEM 5 1 2 1 1

1o auHe BoHE (WDM).
12. |Mopnenp momex aiisi IPOSKTHPOBAHUS U

OLeHKH 3P (HEKTUBHOCTH pabOTHI 5 2 1 2
I'urabuTHBIX CHCTEM ONTHYECKOH CBSI3U

13. |Kommonentst NG SDH 2 1 1

14. |Ilopsanok BBOJA B 3KCILTyaTaIHIO 5 1 2 2
BOJIOKOHHO-ONITHYECKHUX JIMHUH CBSI3H

15. |AT™oc(epHbIe ONTHYECKNE THHUH 5 1 1
nepenauu (OFS)

16. |IlomHOCTBIO ONTHYECKHUE TPAHCIIOPTHEIE 2 1 1
cetu (OTN)

17. |MHoromepHble ceTn — Oyaymiee 3 1 1 1
MH(POKOMMYHHKAIMOHHBIX TEXHOJIOTHIA.
Hmozo no oucyuniune: 108 16 | 16 | 32 16 28

KonrakTtHas paboTanpu mpoBeACHUH YUEOHBIX 3aHATUH 1O JAUCLUIUIMHE
«Onrtuyeckue nuppoBbIe TETEKOMMYHUKAIIMOHHBIE CUCTEMbI» BKJIIOYAET B C€0s1: 3aHITHS
JEKUMOHHOTO THUIA, MPAaKTUYECKUE 3aHATUsA, JilabopaTopHble pabOThl, TPYMIOBHIE
KOHCY/IbTallMu (TaK K€ M BHEAyIUTOPHbBIE, Yepe3 DJIEKTPOHHYI0 HH(POPMAIMOHHO-
oOpaszoBatenbHyl0  cpeay MonaynpHoro  Junamuueckoro  OOyuenuss  KyOI'Y
http://moodle.kubsu.ru/enrol/index.php?id=372), mpomexyTouHas aTTecTalusi B YCTHOMU

dbopme.

2.3 Conep:xkaHue pa3iesoB (TeM) JMCHHUIIIHHBI:
2.3.1 3anaTHS JEeKIHMOHHOI0 THIIA
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®dopma

TEKYILLE
HanmenoBanue
No Coneprxkanue pasjena (TeMbl) o
pazzena (Tembl)
KOHTPO
BIE
1. |BBeaenue B TexHONOTMH (B COBOKYNHOCTH: CETH TPAaHCIOPTA, AOCTyNa, MOANCPKKA U

TUPPOBBIX ONITHYECKUX

CepBHCa, Pa3yMeeTCs, YaCTHYHO B3aUMOJCHCTBYIOIINE MEXIY

TEIeKOMMYHHKALMOHHBI |[COO0H.  ApXHUTEKTypa ONTHYECKOH TpPaHCIIOPTHOH  CETH.
x cucreM (cTpykrypa |CoeHapwii — pa3BUTHSL ~ TpaHCHOPTHOM  WHQpacTpykTypsi| KP
ONTHYECKUX CUCTEM |OTIEPaTOpPOB.
niepe1avn)
2. | LudpoBoii curHan 1 |AUCKpETH3AINS, KBAHTOBAaHKE U KOANpOoBaHHe; rpymmoBoit UKM
0COOCHHOCTH €T0 curHan. I'pynmoBoii  MKM  curHan —  BpEMEHHOE
MOJIYYEHUS: allTOPUTMBI |TPyNIIoo0pa3oBaHUe WM MYJbTHIDIEKCHpOBaHHE. PasHOCTHBIE
1 MeTobl IU(POBOH  |MeTob! hopMHupoBaHUs UdpoBoro curnana (AAM, AAMKM). KP/
00pabOTKM CHTHAJIOB B
OCII nuneitHOE U JIP/TI3
HEJIMHENHOE
KOAHMPOBaHHE
3. TnesuoxponHas IlocTtpoenne 1ukna mnepBuyHOro uudposoro mnoroka El.
mabpoBaT HepapXHA Cuctembl mepBuyHOro rpynmnoodpaszoBanuss PDH. Cranmapthl KP
(PDH). mudposoro rpymmnoodpazoBanus PDH. CrpykrypHas cxema
MyJabTHILIEKCOpoB. CeTeBoe 000pyn0oBaHueE.
4, Pacuer nynnbl Brruucnenue JUTUHBI pEreHepalOHHOT O yJacTka
pereHepaloHHOT0  [TMMUTHPOBAHHON  3aTyXaHHEM. Brluncnenve  AMHHBL /
y4JacTKa. pereHepanroHHOr0 y4acTKa JUMUTUPOBAHHON ANCIIEPCHEH. KP/I3
o. CereBasi TEpMHHOJIOTHS: CETEBble YCTPOWCTBA, TOIOJOTHUH,
MIPOTOKOJIBI; JIOKAJIbHBIE, paclpeeNéHHble U pervoHaJbHBIE
OCHOBEI CeTERBIX CETH; CETH XPaHWJIWII JAHHBIX, BUPTyaJbHbIE YaCTHBIC CETH;
TEXHOJIOTHA. ’ ’ | JIPIT
nosoca mnpomyckanus. BBenenue B cereBble Mozaenu OSI u
TCP/IP. Kabenbubie coeaunenus cereid LAN u WAN.
6. Anpeca cetu Ethernet. Knaccer IP-aapecor (IPv4). CpaBHenue
Crex npotokosioB  [mpoTokosioB [Pv4 u IPv6. Ilpucsoenue IP-anpecos (cratuyeckoe, KP/JIP/
TCP/IP u IP-anpecanus. [mo mporokony RARP, DHCP, BOOTP). 3nakomctBO ¢
MIPOTOKOJIOMH TIpeoOpa3oBanus ajapecoB ARP. T
7. MAC - agpecanusi, QpeiiMupoBanne M CTpyKTypa (peiima.
[Mpunnuner pabotsl cetn Ethernet. Texnonorum: 10BASE-T,
100BASE-TX, 100BASE-FX, 1000BASE-T, 1000BASE-SX,
OCHOBAI TeXHONOMIH 1000BASE-LX, 1000BASE-FX, 1000BASE-CX, 1000BASE-
ZX, 10GBASE-ZR, 10GBASE-T, 10GBASE-LX4. Ethernet —
Ethernet. JIP/T
KOMMYTAalLusl, LIMPOKOBEIIATEIbHbIE JOMEHBI M  JOMEHBI
KOJUIM3UH. YPOBEHb NPUIIOKEHUA W TPAaHCIOPTHBIA YPOBEHB
creka nporokosioB TCP/IP (nportokon TCP, UDP). CayxOb
DNS, FTP, TFTP, http, SMTP, SNMP, telnet.
8. MapumpyTusupyemslie IIPOTOKOJIBL. IIpoTokomsl IP-
MapuipyTusanuu. MexaHu3M co3iaHus nojacereid. BaeneHue B
pactpenenéHHyo ceTb. MapmpyTtuzatopbl. OCHOBEI pabOTHI C
MapLIpyTH3aTOpaMu Ha OcHOBe obOopynoBanusi ¢upmel Cisco.
OnepanroHHas cucrema  Cisco IOS. 3amyck u
MapupyTtuszamnus u N N
HPOTOKOBI KOH(QHUTYpHpOBaHHE HHTEP(EHCOB MapIIpyTH3ATOPA. HaCTPOHKa
MapIIpYTH3ALIH. 3aIuThl MapupyTtuzaropa. OOHapyxeHue coceHux ycrpoiicts u| JIP/T

nonkmouenne k HUM. [Iporokon CDP. Coznanue m mpoepka
telnet-coenuuenns. Crartmueckass wmapmpytusamus.  O630p
JTUHAMHYECKON MapuIpyTH3aMX U IPOTOKOJIOB MapIIPyTH3AIHIH.
JIMCTaHIIMOHHO-BEKTOPHBIE  MPOTOKOJIBI RIP, IGRP wux
KOHQUTYypHpOBaHWe.  YTpaBislloNMe  COOONICHUS  CTeKa
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nporokonoB  TCP/IP. Tlporoxon ICMP. Ilpunuun paOoThI
npotokoioB TCP wm UDP. IlopTel TpaHCHOPTHOTO YPOBHS.
Cpasuenne MAC-, IP- angpecoB 1 HOMEpoB TOpTOB. MexaHu3M
paboTs! ipoTokona ARP,

9. Mapmpytuzamnus mo aapecam 0e3 kimaccoB. Axapecamus CIDR.
Hcronp3oBanne Macok IMojaceTH nepeMeHHoi mmuael (VLSM).
Ucnonws3zoBanne macok VLSM mpotokonaom RIPv2. Ilporoxon

OcuoBbl kommyTanun, |OSPF, ocHOBHBIE MOHSTHS, KOHGUTYpUpoBaHue. KommyTaTtopsl
IPOMEXYTOYHOM  |ceTel u HepapxudecKoe HPOEKTHPOBAHUE cern.|KP/JIP/
Mapupytusanuy,  |Kondurypuposanue KOMMYTaTOPOB c ¢bynkmmeit| T

MIOHSITHE BUPTYAIbHBIX |[MapmipyTu3auuu. Padora ¢ tabnuneit MAC-anpecos. IIpotokon| [I13

cereit VLAN. cemytomero  nepeBa STP. IlepBonawanmpHash  HacTpoiika
kommyTaTtopoB Catalyst mon ympaBieHHeM OmeparoOHHON
cucreMbl 10S. upokoBemarensupie JoMeHBI B ceTsix VLAN.
KondurypupoBanne VLAN. MaructpansHslii mpotokoa VLAN.
10. Anpecarust NAT u PAT. Ilporokon DHCP. MynsTumniekcopHas
mepenada ¢ BpeMmMeHHBIM pasneneareM (TDM). IIpotokon
TexHosoruu ynpasienus kaHaiom HDLC. IIporokon PPP. MarucrpansHbiit
pacnpenenénubix ceteil mporokon VLAN. Mexcereas VLAN- wMapumpyruzanusi. JIP/T
WAN, cniucku KongwurypupoBanne wmaprmpytuzanmun Mexay VLAN-cersMu.
yrpasneHus goctynom. |Crnucku ynpasnenus noctymnom ACLs (access-list) u punbrpanus
KOHTEHTa Tpaduka, HacTpoiKa CIUCKOB JOCTyna Ha
MapUIpyTU3aTOPaX.
11. ITonsitre Tpakta U cekunu. CTPyKTypa MYJbTHIICKCUPOBAHHUSL.
SDH HBymepnoe mpencrapnenue mukiaa STM1. Crpykrypa nukia
STM1 u cekImoHHOTO 3arojioBKa ero ¢yHkun. GopMupoBaHIE
MHQOPMAaIOHHEIE
STM-N. Mynerumiekcuposanue [losicuenne ¢ynkiuonansHoro| KP
CTPYKTYPBI U CXEMBbI .
N HazHaueHnsa VC, ykazareneit AU wu TU; oTpumnarensHoe
peoOpa3oBaHuil.
BhIpaBHMBaHUE, QYHKIMH TpakToBOro 3aronoka POH. [Tpuniun
cKkpeMOaupoBaHysi. MOHUTOPHHT.
12. CraHgapTel W HOPMBI  CHHXPOHM3allMM  CETEH  CBS3W.
CuHXpoHH3aLUs B o
Cunxponuzarus mudpossix cerei SDH. Xapakrepuctuku
IU(POBBIX CUCTEMaX 9 .
YCTPOMCTB U ce€Te CUHXPOHU3ALIH.
nepeavm.

13. HNcrounnkn ¥ HpUEMHUKM  ONTHYECKOTO  M3JIY4YEHUS B
TEJIEKOMMYHHUKAIIMOHHBIX CeTSIX. MOIYJsaus U JAeMOIYJISLUs
ontudecko Hecymed. ONTHYECKHE YCHIMTENH — HCTOYHHKH

OyHKOMOHANBHBIE — |IIyMa W JUHAMHUYECKHi auanasoH. Onrudeckue (QUIBTPEI,
3JIEMEHTHI ONITUYECKON |IUPKYJIATOPBI, M3O0JATOPHl W  aTTEHIOATOPHI. (meromsr| KP
cetu MOOYJSIUMM W JEMOAYJISIMM  ONTHYECKOM  Hecylleid,
CHEKTpPAJIbHOE M BPEMEHHOE DPa3JieJIeHHE ONTHYECKHX CTBOJIOB;
MPUHLMIIBI ~ pPEreHepallid  CUTHAJOB,  OCHOBHBIE  Y3JIBI
pETreHepaTopoB; ONTHYECKUE YCUIIUTENH;).

14. IMogxmrouenne Kk ceTu Internet, HCHONB3YIOIIME MPOTOKOIN
rpannyHoro numosa BGP. Vnopaenenne mapmpyramu B BGP.

[IpoTokon rpaHUYHOTO

nmosa (BGP) Arperanus B BGP-4. Tlogmepxka HSRP wexny asyms| JIP/T
) unateppericamu  VRF. KoudurypupoBanne BUPTyalbHBIX
gyacTHbIX ceted (VPN).

15. AcTeKThI KauecTBa TEJIEKOMMYHUKAIIMOHHBIX YCIyT.
Cornanienue 00 ypoBHe oOciykuBanus. [lapamerpbl KadecTBa

BBenenue B kauecTBO o

obciykuBaHust  MynbTUMequiiHOoro  tpapuka B cersx.| JIP/T
obcyxxuBanus (Qos). .
[Ipaktuueckuii momxon k odecrneueHno Q0S Ha MarucTpanisx.
Mexanusmbl QoS B ontnueckux IP cersx.
16. ApxuTekTypa AKTHBHBIE TEXHOJOTHM OINTHYECKOTO JOCTyma. TeXHOIOTHH KP
ONTUYECKUX CETEH  |[[TACCUBHBIX ONTHYECKUX CETEH.
noctyrna FTTx u PON.
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17. OCHOBBI TEXHOJOTHUHU: YaCTOTHBIA IUIaH, 0030p KOMIIOHEHTOB,
mmzaiH - cetd.  O6G30p  MYJIBTHUCEPBHCHBIX  TPAHCIOPTHBIX
T — miatpopm (MSTP) monaepxkusaromux DWDM. TectupoBanue P
C pasIeeHHEM 110 ONITHYECKUX CHCTEM CBA3M M OUCHKA 3aTPaT Ha OPraHHM3alMio
JumHe BostHbl (WDM), tectupoBanus. I'mopumasie OTDM m WDM cucremsl. Pacuér
MakCHMAalbHBIX JUIMH  pPEreHepaliOHHBIX  YYacTKOB IS
U(GPOBBIX BOJIOKOHHO-ONITUYECKUX CUCTeM mepeaaun DWDM
pazanuHoi uepapxuu STM.
18. (mpeumymiectBo GFP mo cpasaernnto ¢ HDLC; VCAT, LCAS).
Kommonentst NG SDH Texnonorns RPR: Ttomomorus, MAC yUpOBeHL, M3ydeHne
TOTIOJIOTHH W 3alllUTa, YMpaBieHUE Moocoi u Qos, anroputM
CIIPaBEJIMBOTO JAOCTYyTIA.
19. ITopsimok BBOAA B [Topsimok BBOJA B 3KCILTyaTalMIO BOJIOKOHHO-ONTUYECKUX JIMHUN
JKCILTyaTalHIo CBSI3U m3
BOJIOKOHHO-OTNITUYECKUX
JIMHUH CBSA3U
20. AtmocdepHbIe Armmapatypa atMocepHBIX ONTHYECKMX IUHUHA Tepeadn u
ONITHYECKHUE TUHUM |MeTonsl e€ kimaccupukanuu. Koadduuument roTtoBHOCTH
nepeaauu (OFS) atMocdepHoro kanana AOJIIT u MeTobI ero onpeaeIcHs.
21. QYHKIMOHAIIBHAS aPXUTEKTYPa ONTHYECKON TPAHCIIOPTHOM CETH.
[MonHOCTHIO OnITHYECKUE | Y IpaBIICHHE, KOMMYTAIMS U TEHICHIIMU PAa3BHTHUSI ONTHUECKUX
TPaHCHOPTHBIE CETU  |TPAHCHOPTHBIX CeTell. Pexomenpaiuu MCOH-T,
(OTN) pETIaMEHTHPYIONINE ITOJHOCThIO OINTHYECKYI TPaHCIOPTHYIO
cethb. Koaddumment r¢pheKTHBHOCTH CETH.
23.| Muoromepssie cetd — |OT NGN k FGN. CnoxxHble CeTH ¢ PEeTyIIpHOM TOMOJIOTHYSCKOM
oynyiee CTPYKTYPOH.
WH(POKOMMYHHUKAITIOHH
BIX TEXHOJIOTUH.

[Tpumeuanue: 113 — BeinosnHeHNe MpakTHYeckux 3aaanuil, KP — konTponbHas padota, T —
tectupoBanue, JIP — 3amura nabopatopHoii pabOTBHI.

2.3.2 3anaTug ceM

HHApPCKOro THUIIA.

dopma
HanmenoBanue
No Copepxanue pazzena (TeMbl) TEKYILIETO
pasznena (Tembl)
KOHTPOJIS
1. LlndpoBoii curHan 1 |AUCKPETU3aLMs, KBAHTOBaHUE M KOAUPOBAHUE; TPYIIIOBOH
0COOEHHOCTH €r0 UKM curnan. I'pynmoBoit KM curnan — BpemeHHOE
MOJY4EHUs: aJITOPUTMBI U |TPYMIIO00pa3oBaHue W MYJIbTUIUIEKCUPOBAHHUE.
MeToAbI HUPOBOH PazHoctHBIE MeTOABI (hOpMHUPOBAHUS UPPOBOTO CUTHAIA
00pabotku curHanoB B |(AAM, AJIMKM).
OCII nuneitHOE U
HEJIMHEHHOE KOMPOBaHNE
2. ANTOpUTMBI (TMHEWHBIE U CTHIKOBBIE KOAbI 00opyaoBanus): AMI, CMI,
¢dopmupoBanus koo, |HDB-3, mBnB, BIF, Mumnepa u np. OueHka mapameTpoB KP
HaunboJiee MHUPOKO JUHEHHBIX KOJOB: HW30BITOUYHOCTh, TeKyllas IHdpoBas
UCIIOJIb3YEeMbIE B IPAKTHKE |CyMMa, JHEPreTUIECKUN CTIEKTD.
BOCII
3. [MocTpoenne 1mkna nepsudHOro nudpoBoro noroka El.
CuctemMbl  mepBHYHOro  rpymmoodOpasoBanust  PDH.
[Ine3noxponnas mudposas |Cranmaptel  1udposoro rpymnmnoodOpasoBanus PDH. KP
nepapxus (PDH). CrpyktypHass cxema  MyibTHIIeKcopoB.  CereBoe
o0opynoBaHue.
4, Pacuer mnunbl Brruncnenne  AMWHBI  pEreHEPAIIOHHOTO  y4yacTKa
pereHepanoHHOTO JIMMUTUPOBAHHON 3aryxanueMm.  Beruncienne mnel| KP/II3
y4YacTKa. pereHepanoHHOro ydacTKa JMMUATHPOBAHHON
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JUCTIEpCHUECH.

OCHOBBI CETEBBIX
TEXHOJIOTHH.

CereBasi TepMUHOJIOTHSI: CETEBBIE YCTPOICTBA, TOMOJIOTHH,
IIPOTOKOJIBL; JIOKAJILHBIE, pacnpeneaéHHbIC 5
perHOHA/IbHBIE  CETH; CeTH  XPaHWIHIL  JaHHBIX,
BUPTYaJIbHBIC YaCTHBIC CETH; II0JI0CA TPOITYCKaHUS.
Beenenne B cereBbie moaenu OSI u TCP/IP. KaGennHbie
coenunenus cereit LAN u WAN.

JIP/T

Crexk ipotokosioB TCP/IP u
IP-anpecanusi.

Anpeca ceru Ethernet. Kimaccer [P-ampecor (IPv4).
CpaBraenne npotokosioB IPv4 u IPv6. IlpucBoenune IP-
aapecoB (cratmdeckoe, mo mporokonry RARP, DHCP,
BOOTP). 3nHakoMcTBO C MPOTOKOJIOMH MPeoOpa3zoBaHUs
agpecoB ARP.

KP/JIP/T

MapuipyTtuzanus u
MIPOTOKOJIBI
MapuIpyTU3auu.

Mapuipytuzupyemple  npotokonsl.  IIporokonsr  [P-
MaplipyTu3aud. MexaHu3M  CO3/JaHusl  TOJCETEeH.
BBenenue B pacnpenen€HHyr0 ceTb. MaplpyTHU3aTOpBL.
OcHOBBl pabOTBIl € MapUIPYTU3aTOpaMH Ha OCHOBE
obopynoBanus ¢upmbel Cisco. OrmnepanuoHHas cHUCTeMa
Cisco IOS. 3amyck u xoH(pUTypupOBaHHE HHTEpQEHCOB
MapuipyTu3atopa. HacTpolika 3aluTel MapupyTHU3aTopa.
OOHapykeHHe COCEAHMX YCTPOHCTB W TOJKIIOUCHHE K
uuM. [Iporokon CDP. Cospmanue u mposepka telnet-
coemquHenns. Crartudeckas Mapmpyrtuzanus. O030p
JUHAMHYECKOW  MapLIpyTH3alMd U [POTOKOJIOB
MapupyTu3auu. JIMcTaHIMOHHO-BEKTOPHBIE MTPOTOKOJIbI
— RIP, IGRP wux xoudurypupoanue. YpaBisoOIne
coobmenus creka nmporokonos TCP/IP. IIporoxon ICMP.
[puauun pa6otsr mporokosoB TCP u UDP. Iloptsl
TpaHcnoptHoro ypoBHs. CpaBHenue MAC-, IP- agpecoB u
HOMEpOB MOpTOB. Mexanm3m paboTs! mpoTokona ARP.

KP/JIP/T

OCHOBBI KOMMYTalIWH,
MIPOMEKYTOYHOMN
MapUIpyTU3aLyH1, [IOHITHE
BUPTYaJIbHBIX CETEH
VLAN.

MapmpyTuzainus mo aapecam 0e3 KiaccoB. Aapecarus
CIDR. MHcnonb3oBaHME MacOK IOJCETH MEPEMEHHOMI
mmael - (VLSM).  Hcnonp3oBanme wmacok  VLSM
npotokosom RIPv2. IIpotokon OSPF, ocHOBHBIE TOHATHSA,
KOH(UTYpUPOBaHHE. KommyTaTops! ceTeit u
HEepapXUIECcKOe NPOEKTUPOBAHHE ceTu.
KondurypupoBanme  KOMMYyTaTOpoB ¢  (QyHKIHUEH
Mapmpytusanuud. Pabora ¢ Ttabmumeli MAC-anpecos.
IIporokon cessytomero nepesa STP. IlepBonadanmbHast
HacTpoiika koMmyraTtopoB Catalyst mox ympaBieHueMm
onepanmuonHoil cuctembl 10S. IllupokoBemiaTenbHbIC
momenbl B ceTsix VLAN. KondurypupoBanne VLAN.
Maructpanehbiil npotokoa VLAN.

JIP/T

[TocTpoenue cereit SDH
(ammapatypa OCII qs
Pa3NUYHBIX YYaCTKOB CETH).

Tomonorus cerelt, pesepBupoBanue. CTpyKTypHas cxema
myabTuiniekcopa SDH . CemelictBo o6opynosanust SDH.
Ob6opynoBanue SDH  pa3nuuHbBIX  NPOM3BOAMTENECH.
Pannopeneiinbie n cmyTHUKOBBIE cructemMbl SDH. MeTtoabt
ynpasieHus cetbio SDH.

KP

10.

O yHKIIMOHAJIbHBIE
3JIE€MEHTHI ONTHYECKOU
CeTH

Hcrounnkn W TPUEMHUKH ONTHYECKOTO W3IYUCHUS B
TEIECKOMMYHHUKAITMOHHBIX CeTsX. Mongynsius "
JEMOAYJSIUS  ONTHYEeCKOM  Hecymed. OnrTuyeckue
YCWINTENU — MCTOYHUKMA IIyMa M JAUHAMUYECKUH
quama3oH.  Onrtudeckwe  QWIBTPB,  HUPKYISTOPEI,

KP
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M30JISITOPEl U aTTCHIOATOPHL.  (METOABI MOJYJSIUN U
JIEMOJIYJISIIAMA  ONTUYECKOM HECyIleil, CHeKTpallbHOEe W
BPEMEHHOE Pa3ClICHUE ONTHYECKUX CTBOJIOB; MPUHIIUIIBI
pereHepanyy CUTHAJIOB, OCHOBHBIC Y3JIBI PEreHEepaToOpOB;
ONITUYECKUE YCUIIUTEINN; ).

11. Cxema opranm3aiuu ceTH. KOIHYeCTBO KOMIIOHEHTHBIX
MOTOKOB MEXAY Yy3i1aMu. BbpiOop ckopocTeil mepemayu
arperaTHeIX TOTOKOB, THUIBI MYJIBTHILUIEKCOPOB, KpOCC-
KOHHEKTOB ¥ JIMHEWHOTO OOOpYyIOBaHHWS B y3iaXx,

OCHOBHBIE IEMEHTHl  |ONTHYECKOTO Kabeis. BriOop cxembl 3alIuThl B CETH U €€ KP
pacdeTa u IPOCKTUPOBAHNE [000CHOBAHME. CxeMma CHHXPOHHU3AIIHH. Bri6op
cereit SDH obopymoBanuss SDH pmns peanmzanny mpoeKTHPyeMOi
cet. Kommekranust o0opyaoBaHus. Pacuer mHBI
pEereHepalMoHHOr0  ydacTka € y4eTOM  JaHHBIX
anmapaTypsl U Kabers.
12. TpoToKoss! Crparerun cocymectBoBanus [Pv6 u IPv4. Tynenn NAT-
N PT, ISATAP, Teredo. TyuemupoBanue IPv6 B IPv4.
B3aUMOJIEHCTBHUS MEXKITY o JIP/T
JIBOMHOM CTEK.
cersimu [Pv4 u IPv6.

13. CrpykTypa © pealu3aius COBPEMEHHOW TEXHOJIOTHUHU
MPLS (crex mertok, muKancynsmus metox, FEC, LDP,
RSVP). Kommyramus u crpykrypa MPLS (mpuHImIB
pabotbl, smementsl LSR, mpoTokon pacmpocTpaHeHus

Crpykrypa u peammzanus (MeTok LDR). Buptyansasie gactasie cetun (VPN). VPN-
COBPEMEHHOM TEXHOJIOTUH |CETH HAa OCHOBE KomMmyTaiun MPLS. Kondurypuposanue| JIP/T
MPLS. VPN-cereii MPLS, CO3JIaHHBIX Ha OCHOBE

MapuipyTU3aTOpoOB.  JJEMEHTHl  MepepacrpeneieHus
notokoB MPLS (tynnenu LSP, TE-tynnenn). [lognepxka
mexanu3MoB Qos B VPN-cetsx MPLS.

14.| Apxurtektypa ONTHYECKNX |AKTHBHBIE TEXHOJIOTHU ONITUYECKOTO JIOCTYTIA.

cereit goctyna FTTx u | TexHonoruu nacCUBHBIX ONTUYECKUX CETEH. KP
PON.

15. OCHOBBI ~ TEXHOJIOTMM:  4YaCTOTHBIA  IUTaH, 0030p
KOMITOHEHTOB, Au3aiiH ceTtu. O030p MyIbTHCEPBUCHBIX
TpaHcnopTHeIX Twiathopm (MSTP) mnomnepxuBarommx

MynprumnekcupoBanue ¢ [DWDM. TecTupoBaHME ONTHUYECKUX CHUCTEM CBA3U U KP
pa3JeNieHueM 110 IIMHE  |OlleHKa  3aTpaT Ha  OpPTaHW3alUi0  TECTHPOBAHMS.
BostHEI (WDM). l'ubpumaeie OTDM wu WDM  cucremsl. Pacuér
MaKCHUMaJIbHBIX JUIMH pPEreHepallMOHHBIX YYaCTKOB JIJIs
IM(POBBIX BOJIOKOHHO-ONTHYECKUX CHUCTEM Iepefadu
DWDM pasznuunoit uepapxuu STM.
16. Monens momex g ria3-guarpamMma, ko3 umnreHT OUToBEIX omuboK. Pacuer
MPOEKTUPOBAHUS U OIICHKH |TJ1a3-UarpamMMel. MeTtoonorus TEXHHUKO- KP
3¢ (hekTUBHOCTH PabOTHl |IKOHOMHYECKOTO TECTUPOBAHUS ONITUYECKUX CUCTEM CBSI3U
['urabutHbIX cucTeM
ONTUYECKOU CBSI3U
17. [opsyok BBOJA B [Mopsiiok BBO/Ia B 3KCILTyaTallUIO BOJIOKOHHO-OMTHYECKIX
AKCIUTyaTalMI0 BOJIOKOHHO- |JIMHUH CBSI3U
ONTUYECKUX JIMHUN CBSI3U
18.| Mmuoromepnsie cetu — |Or NGN k FGN. CrnoxHbele ceTH C peryisapHON

Oymyiee
MH()OKOMMYHUKAITUOHHBIX
TEXHOJIOTHH.

TOIOJIOTUYECKOUN CTPYKTYpOH.
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2.3.3 JlabopaTopHbIe 3aHATHS.

Ne| HammenoBanue . dopMa TeKyLIero
IIpuMepHBIi TTepeveHb JadopaTOPHBIX PadboT
pazgena KOHTPOJIS
1 2 3 4
Wzyuenne anamoro-muppoBoro ob60pyA0BaHUS TEXHUYECKUH OTUET IO
1. 2 cucremsl nepenadu ¢ MKM Ha nabopaTopHoM 71a60paTOPHBIM
KoMmIutekce ""BpeMenHoe pasieneHue kanajioB" paboram
TEXHUYECKUN OTUET IO
5 6.8 IP anmpecanus (¢ I/icnonbsoBaHHeM VLSM).. bazoBnie aGOPATOPHBIM
KOMaH/Ipl HACTPOWKH MapupyTuzatopoB Cisco. pabotam
Hacrpoiika mapmpyTtu3upyemMbix ceteid. CTaTudeckass |TeXHWYECKHH OTUET 10
3. 9,10 Mapmpytuzams. [Iporokon mapmpyrtuzamuu RIP. 71ab0opaTOPHBIM
IIpotoxon mapmpytuzanuu OSPF. paboram
bazoBrie koMaHABI HACTPOHKK KoMMyTaTopoB Catalyst. TCXHUHCCKIH OTHCT 110
4, 10 nabopaTopHBIM
Kongurypuposanue VLAN.
paboTtam
Mertonst Tpancsiiun [P agpecoB NAT (cratndeckas, |TeXHWYECKHHA OTUET 1O
5. 11 nuHaMudeckas). TpaHcasaius aapecoB ¢ HOMepaMu J1a00PaTOPHBIM
moptoB PAT paboTtam
Kondurypuposanue mapupytuzaunu Mexny VLAN-  |TeXHHYECKHH OTYET 11O
6. 11 CETSMM, HACTPOMKA CITUCKOB H0CcTyma (access-list) Ha |1a00paTOPHBIM
MapIIpyTH3aToOpax. paboram
TEXHUYECKUN OTUET 11O
7. 6-11,18 bazosas nactpoiika nporokona BGP-4 71a60paTOPHBIM
paboTtam
[TpumeHeHue aTpulOyTa «BeC» MPU MapUIPyTU3AINUU B TCXHITICCKIH OTHCT 110
8. 6-11,18 BGP m1ab0pPaTOPHBIM
paboTtam
TEXHUYECKUW OTYET MO
9. 6-11,18 [Tpumenenue ommmu BGP «uepHBIN X01%. J1a00PaTOPHBIM
paboTtam
OuIIbTpanys MapIIpyTOB C ITOMOIIBIO CIICKOB TCXHIHCCKIH OTACT 1O
100 6-11,18,20 nabopaTopHBIM
YIpaBIeHHS JOCTYIIOM U IIPEPUKC JIMCTOB
paboTtam
[IpumeHeHne «9epHBIX JIBIPY» B MAPIIPYTH3AINH JIS TCXHIHCCKIH OTACT 1O
11 6-11,20 nabopaTopHBIM
3amuTel oT DDOS-atak
pabotam
Kongurypupopanue cetu Ha OCHOBE ITpoTokojioB BGP TCXHIHUCCKIH OTHCT 1O
120 6-11,17-19 4 MPLS 11abopPaTOPHBIM
) paboTtam
TEXHUYECKUW OTYET MO
13 6-11,19 Any transport over MPLS — ATOM 11abopPaTOPHBIM
paboTtam
Ycrpanenue npobiieM npu noctpoenun VPN L3 cereit TCXHIHCCKIH OTHCT 110
14 19 Ha ocrose MPLS 71a60paTOPHBIM
pabotam
VYnpasneHue TpapuKoM Ha OCHOBE MOJIUTHKU TEXHMHCCKHIT OTHET 110
15 6-11,20 P pad J1a00paTOPHEIM
MapIIpyTU3AIUH
pabotam
TEXHUYECKUHU OTYET TI0
16 6-11,20 OCHOBBI MHOTOQIPECHOM MapIIPyTH3AITAN T1a00paTOPHEIM
pabotam
[IpoBenenue  3aHsATUH  JaOOpPATOPHOTO IpaKTUKyMa  [OPEOYCMOTPEHO
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«KOMITBIOTEPHOM KJIacCe CIeLUaIbHBIX AUCHUIUMHE» (ayauTopus 205¢) Ha OecruiaTHOM
samynsaTope GNS3. Onucanust Teopuu, METOIUYECKHUE YKa3aHUS U 3aJaHHsI TIO BBITOJIHEHUIO
1abopaTopHBIX pabOT pacroiaratoTcsl B AIEKTPOHHON HH(DOpMAIIMOHHO-00pa30BaTEIbHOM
cpene MopaynsHoro Jlunammueckoro OOyuenuss KyOI'Y mno agpecy B WHTepner
http://moodle.kubsu.ru/enrol/index.php?id=372.
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o
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

23.
24,
25.
26.
21.

28.
29.
30.

31.
32.

0.

2.3.4 TlpumepHasi TeMATHKA KYPCOBBIX MPOEKTOB.
3ammra BOJIC OT 31eKTpOMarHuTHOTO BIAUSHUS.
[IpoexTrupoBaHue, U3TOTOBJICHUE M IKCIEPUMEHTAIBHOE HUCCIEAOBAaHUE SJIEMEHTOB
MHTETPAJIbHOU ONTUKU JJI TEJIEKOMMYHUKAITMOHHBIX U CEHCOPHBIX CUCTEM.
[IpoekTupoBaHUE ONTUYECKUX CETEN CBSI3H.
Pa3paboTka mogonTUManbHBIX aITOPUTMOB OOpPaOOTKH CUTHAJIOB B OECHPOBOJHBIX
CHCTEMaXx.
Pa3paboTka cTaTHCTHUECKMX MOJACNICH IS HCCIAEAOBaHUS TPOIECCOB 00pabOTKH
CUTHAJIOB B OECIIPOBOIHBIX CHCTEMAaX.
[udpoBbie cucTeMbl yIpaBiIeHUs U KOHTPOJIA.
TenekoMMyHUKAIIMOHHBIE TEXHOJIOTHH.
N3rorosieHue u ucciaeaoBanue yHKIIMOHAIBHBIX JJIEMECHTOB ONITHYECKOMN CETH.
Mertoapl iepegaun 1 00pabOTKH AUCKPETHBIX CUTHAJIOB.
UucneHHoe  MOJEIUPOBAaHWE  TEXHOJOTHMH  HM3TOTOBIICHHS  (YHKIIMOHAJTBHBIX
AJIEMEHTOB ONTUYECKOMN CETH.
BonokoHnHo-onTHYeCKHE TUHUU CBS3H.
OcCHOBHBIE AJIEMEHTHI pacueTa U MPOCKTUPOBAHUE CETEH.
ITopsiiok BBOJIa B KCILTYaTAI[MIO BOJIOKOHHO-ONITUYECKUX JIMHUM CBSA3U
[Tepenaun ro0COBBIX COOOIICHUH Yepe3 CETh C TAaKETHOM KOMMYTaIHeH.
MopenupoBanue QyHKIIMOHUPOBAHUS TEIEKOMMYHUKAIIMOHHBIX CUCTEM.
CrekTpaibHas 00paboTKa MEPUOANICCKUX CUTHAIOB MAJION JJIUTEIbHOCTH
[IpoekTupoBaHre 30HOBOM BOJIOKOHHO-ONTUYECKOM JIMHUHU CBSI3U
N3roroBieHne HHTErpaIbHO-ONTHYECKUX pa3BeTBuTeNel 11t BOJIC
PeKoHCTpYKIIMS MarucTpajibHbIX JTUHUN TOPOJCKOM TenedoHHOM ceTn
3anuTa 30HOBOM BOJIOKOHHO-ONTHYECKOW JIMHUU CBSI3M OT BIIMSHUS BHEIIHHUX
AIIEKTPOMATHUTHBIX MOJICH
[IpoektupoBanne DWDM-ceteli cBsizu
Metonpl pacuéTra XapaKTEpUCTHK HANpPaBJICHHBIX OTBETBJICHHM Ha OCHOBE
HMHTETPAJIbHO-ONITUYECKUX BOJIHOBOJIOB
[TpoekTrpoBaHUE TOPOJCKUX CETEH CBSI3U C MpuMeHeHueM obopynosanuss CWDM
HccnenoBanue onTUMaIbHBIX METOJIOB MOYJISIIIMN B ONTHYECKUX CUCTEMAaxX CBSI3U
HccnenoBanre MoieNId peayin3aliii BUPTYaJIbHBIX YaCTHBIX CETEH
O6paboTka coobmieHuii B cetsx NGN
Metoapl onucaHusi 1 OCHOBHBIE XapaKTEPUCTHUKUA CUTHAJIOB C MMITYJIHCHO-KOJAOBOM
MOJTYJISALIUEH
HccnenoBanue cUCTEM TEIEKOMMYHUKAIIMOHHOTO MO3UIIMOHUPOBAHUS C yIalEHHBIM
MOHUTOPUHTOM
Mertoapl peanu3aniid  MHOTOAIPECHOM MapuIpyTU3alldd B TOPOJCKOM CceTu
IpoBamnaepa
YrpaBieHnue u KOHTPOJIb TpaduKa B CETSIX MATOTO MOKOJICHUS
OCHOBBI IOCTPOCHHUSI CUCTEM CUTHaM3anuu Ne 7

PazpaboTka meroauku tectupoBanus ceteit PON ¢ ucnonb3oBanueM pediaexToMerpa
JDSU MTS 4000
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http://moodle.kubsu.ru/enrol/index.php?id=600

33. HlupokomnonocHsii gocTym Ha ceTsix TPoll .
34. Opranmzanus crpoutensctBa BOJIC.

Meronnueckue YKa3aHUs 1o BBITIOJIHEHUIO KYPCOBBIX MIPOEKTOB:
http://ftf.kubsu.ru/htmlifiles/dip/MetodUk2017.rtf

2.4 TlepeyeHb y4eOHO-METOAUYECKOr0 oOOecredeHUs JIsi CaMOCTOSITeIbHOM
padoThI 00y4YaOIUXCH M0 TUCHUILIHHE (MOLYJIIO).

O0mue ¥ METOAUYECKHEe PEKOMEHJAIMH CTYACHTOB pa3MelIeHbl B 3JIEKTPOHHOU
nH(pOpMaIIMOHHO-00pa3oBaTenbHol  cpene MopgynsHoro Junamudeckoro OOy4yeHUs
KyoI'Y http://moodle.kubsu.ru/enrol/index.php?id=372.

[Tepeuenpb yueOHO-METOANYECKOTO OOECTICUEHUS
Ne Bun CPC JVCIMTIITMHBI TI0 BBIMIOJIHEHUIO CAMOCTOSTEIHHON paOOThI

1 |[IpopabGotka yueOnoro|l. Cetm w  cucTteMbl  mepepadyd  WHOOpMAIUH:

(TeopeTnueckoro TeJIEKOMMYHUKAIMOHHbIe cetn/ moa pea. K. E.
Marepuania), CamyiinoBa M. : MWzparensctBo [FOpaiit, 2016.
IMOATOTOBKA K www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-
TEKYILEH U ES54ACBBBE?29

IPOMEKYTOUHOM 2. T'opamnenko, B.H. MHoroxaHaabHbIE
aTTecTauuy (3a4ETy 1 TEJIEKOMMYHUKAIIMOHHbIE cucTeMbl. MockBa : ['opsiuas
BOIIPOCAM) nuHus-Tenexkom, 2013. — 396 c.

https://e.lanbook.com/book/11830.
3. Bunokypo, B.M. IludpoBsic cucTeMBbI Iepenadn
Tomck : ToMCKHM TOCYIapCTBEHHBIM YHUBEPCUTET

CHUCTEM YNPABJICHUS U paIuoIIeKTpoHUKH, 2012. - 160 c.
http://biblioclub.ru/index.php?page=book&id=209018

4. BrnacoB M.M. TexHunueckas AMarHOCTHKAa COBPEMEHHBIX
uuppoBbix ceTeil cBsA3u. OCHOBHbIE MNPUHLHUIBI U
TEXHUYECKHE  CpEICTBA  HM3MEPEHUW  IapaMeTpoB
nepenaun s cereir PDH, SDH, IP, Ethernet u ATM/
ITox pen. M.M. Iltuunukosa 2012 r., c. 9-28.

5. TenekOMMyHUKaAIlMOHHBIE CUCTEMBbI U ceTH: B 3 Tomax.
Tom 3. - MynbrucepBucusie cetu / B.B. Bemnuko
Mocksa : l'opsauasa nunus-Tenexom, 2015. — 592 c.
https://e.lanbook.com/book/64092.

6. OnTuueckue TereKOMMYHUKalMOHHBIE cucteMbl / B.H.
lNopnuenko [u ap.]. Mocksa : ['opsauas nuausi-Tenekom,
2011. — 368 c. https://e.lanbook.com/book/5147.

/. apanrosuy, C.H. MHOroBoJHOBbIE ONTHYECKHE
cucteMbl cBsi3u . - Tomck : TYCVYP, 2013. - 157 c. :
http://biblioclub.ru/index.php?page=book&id=480597

8. Mertonuyeckue yKa3aHus o opraHu3anuu
CaMOCTOSITEIHHOM pabOThl CTYACHTOB, YTBEPKICHHBIE
Kadeapoi ONTOAIEKTPOHUKH,

2 |[ToaroroBka K 1. Kcenodouro C.H., IlopraoB D3.JI. Hampasmsrormiue
MPaKTUYECKUM cUCTeMBI dJIeKTpocBsi3u. COOpHUK 3a7a4. YdueOHOoe mocobdue
3aHATUAM JUTsl By30B/ 2-€ u3., crepeotur. 2014 r. 268c
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http://moodle.kubsu.ru/enrol/index.php?id=600
http://biblioclub.ru/index.php?page=book&id=209018
http://biblioclub.ru/index.php?page=book&id=480597
http://www.techbook.ru/book_list.php?str_author=%D0%9A%D1%81%D0%B5%D0%BD%D0%BE%D1%84%D0%BE%D0%BD%D1%82%D0%BE%D0%B2%20%D0%A1.%D0%9D.
http://www.techbook.ru/book_list.php?str_author=%D0%9F%D0%BE%D1%80%D1%82%D0%BD%D0%BE%D0%B2%20%D0%AD.%D0%9B.

2. Canex b., Teiix M. Ontuka u dotoHuka. [IpuHIUIEI
npumenenus T.2. Jonronpyansiii: M3narensckuit  Jom
«HnaTemnekry», 2012 — 784 c.

3. MeToanyeckue yka3zaHus 1o OpraHu3auu
CaMOCTOSITEIbHON PabOThI CTY/IEHTOB, YTBEPKACHHbBIE
Kadenpoil ONTO3JIEKTPOHUKH,

Iloaroroska x
BBITIOJTHEHUIO
71a00paTOPHBIX PaboT

1. MeToanueckue yka3zaHus 10 OpraHu3auu
CaMOCTOSITEIbHON PabOThI CTYIEHTOB, YTBEPKACHHbBIE
Kadenpoi ONTOAIEKTPOHUKH,

2. Meroauueckue peKOMEHIALNM, OITMCAHUS U 3aaHUA K
POBEJICHUIO 1a00PATOPHBIX pabOT pa3MeEIICHbBI B
ANEKTPOHHOU HH(POPMAITMOHHO-00pa30BaTENbHON Cpejie
MoaynbsHoro Junamuueckoro O0yuenus Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=372

3. Ontuyeckue MUGPOBbIE TEIEKOMMYHUKAIIHOHHBIE
cucTeMbl: JabopatopHbiii mpakTukyM. / A.C. JleBueHko,
B.B. Cmtocapesckwii, H.A. SIxoBenko/ ISBN 978-5-8209-
0872-9 Kpacuonap. Ky6anckuii roc. yu-t, 2013.
Y.1:BBenenue B TEXHOJIOTHIO U(PPOBBIX
TenekoMMyHUKalMoHHbIX ceteil TCP/IP. 82c.

4. Ontuueckue UQPPOBBIE TEICKOMMYHUKAIIMOHHBIE
cuctembl: sabopatopublil mpakTukyMm. / A.C. JleBueHKo,
E.A. JlaBpentnena, FO.A. Tuxonosa, H.A. SlkoBerko/
Kpacunonap. Kybanckuii roc. yu-t, 2013. U.2: OcHOBBI
paboThI pactpe/ie]IeHHBIX ceTei Ha 6a3e mpoTokosioB BGP
u MPLS 153c.

IlepeyeHb yueOHO-MeTOAMYECKOTO O0ecTIeYeH sl JUCHUTIMHBI
10 TeMaM NPOrpaMMbl JIJisi IPOPAOOTKH TEOPETHYECKOT0 MaTepuaja

HaumenoBaunue
pazaena

[Tepeyenpb yueOHO-METOANYECKOTO OOECTICUEHUS
JUCITUTUIMHBI TI0 BBITIOJTHEHUIO CAMOCTOSATEIbHOU PabOTHI

BBenenne B TEXHOJIOTHHI
U(GPOBBIX ONTHYECKUX
TEeIIEKOMMYHUKAIIMOHHBI
X CHUCTEM (CTPYKTypa
ONTHYECKUX CUCTEM
nepeaain)

Mexkeno  A.M.  DyHKUUOHAIBHBIE  MOAEIN  APXUTEKTYPBI
COBPEMCHHBIX TPAHCIOPTHBIX ceTeil CBsi3u \ skypHan «DPoToH
Dkcnpeccy, Ne2, 2015r., ¢. 23-27.

Bracos M. 1. Texan4eckasi TMarHOCTHKA COBPEMEHHBIX U(POBBIX
ceteil cBsi3u. OCHOBHBIE IPUHIUIBI M TEXHUUECKHUE CPEJICTBA
nu3MepeHuil napamerpos nepenauu g cereit PDH, SDH, 1P,
Ethernet u ATM/ ITox pen. M.M. ITtuunukora 2012 r., c. 9-28.
I{yxanos, B.H. Bomokonno-ontudeckas rexauka. Mocksa : Madpa-
Wnxenepus, 2014. - 304 c.
http://biblioclub.ru/index.php?page=book&id=234772

®oxkun, B.I'. [IpoexkTrpoBanue onTu4ecKoii ceTu JocTymna : yueOHoe
nocobue HoBocubupck : Cubupckuii rocyapcTBeHHBIN
YHUBEPCUTET TEIEKOMMYHUKaUui u nunpopmaruku, 2012. - 311 c.
URL: http://biblioclub.ru/index.php?page=book&id=431523

[udposoii curnan u
0COOEHHOCTH €0
TIOJTYYCHUS: AITOPUTMBI
Y METOJIbI ITU(PPOBOI

00pabOTKN CUTHAJIOB B

[opouenxo B.H, Teepeykuti M.C. MHorokaHaabHbIE
TEeNIEKOMMYHUKAIIMOHHBIC CUCTEMbI/ Y YeOHMK JIJIs1 BY30B 2-¢ U3/IaHKC
2013 ., c. 17-36.
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OCII (UKM, AJIM,
AJIUKM wu np.)
JIMHEWHOE U
HEJIUHEHHOE
KOJIMPOBaHUE

Kpyx b.1. TenekoMMyHUKallMOHHbIE CUCTEMBI U ceTu. COBpEeMEHHbIE
texunosorun T1. \ M. : I'opstuast Jlunus-Tenexom, 2012, c. 42-87, 88-
104.

Bunokypos B.M. IludpoBsie cuctemsl nepenauu : yued. mocoodue /;
®denepanbHOCAareHTCTBO 10 oOpa3zoBanuto, UH-T momn. oOpazoBanwsl,
¢axynbTeT noseimeHus kBanudukanun. — Tomck : ToMck. roc. yH-T
CHCTEM ymp. U panuodnekTponuku, 2012, — 160 c.

V.Tomacu DJICKTPOHHbBIC CHUCTEMBI CBSI3U (Electronic
Communications Systems) Cepusi: Mup cBsizu \ Texnocdepa: 2007, c.
479-529

baknanos. U.I'. Texnonorun usmepeHuil nepsuuHom cetu Yacts 1.
Cucremsl E1, PDH, SDH \ M.: Dko-Tpenas, 2002. c. 25-53, 56-65.
®oxkun, B.I'. KorepenTHsle ontuueckue ceTu : yauedHoe mocodue
HoBocubupck : CuOupckuii rocy1apcTBEHHbINH YHUBEPCUTET
TeJleKOMMYHHKaIuii u napopmatuku, 2015. - 371 c¢. URL:
http://biblioclub.ru/index.php?page=book&id=431522

ANTOPUTMBI
(bopMHpOBaHUS KOJOB,
HaunboJee MHPOKO
UCTIOJIb3yEeMBbIC B
npaktuke BOCII

[{udpoBblie 1 aHATOTOBBIE CUCTEMBI TIepeIadH : yuel. 7 By30B / 1101
pen B.W. BanoBa. — M. : Panno u cBsi3b, 2005. — 232 c. (5-s1 ['nara).
Bunokypos B.M. IludpoBsie cuctemsl nepenaun : y4ed. mocooue /;
®DenepanbHOCAreHTCTBO MO 0Opa3zoBaHuto, UH-T gom. oOpa3zoBaHus,
¢akynaprer noBbiieHus kBaaupukaipu. \ Tomck : ToMck. roc. yH-T
CHCTEM YHp. U paguouieKTpoHuku, 2012, c. 121-141.

V.Tomacu DJIEKTPOHHBIC CUCTEMBI CBSI3U (Electronic
Communications Systems) Cepusi: Mup cesi3u \ Texuochepa: 2007, c.
532-601.

[InesnoxpoHHas
nudpoBast nepapxus
(PDH).

Bracos U.HM. Texnwueckas TUArHOCTHKA COBPEMEHHBIX IH(PPOBBIX
ceteil cBs3u. OCHOBHBIE NPHUHLUIBI U TEXHUYECKHE CPEICTBA
n3MepeHuit mapameTpoB repenaqn 1 cereid PDH, SDH, IP, Ethernet
u ATM/ Ilox pen. M.M. Iltuunukosa 2012 r., c. 28-41, 255-275.

[ 'opouenxo B.H, Tsepeykuu M.C. MHorokaHanbHbIe
TEJIEeKOMMYHHUKAIIMOHHBIE CUCTEMBI/ YUeOHUK /IJIsl By30B 2-€ U3JaHHe
2013 ., c. 42-73.

baxnanos. U.I'. TexHonorun n3Mepenuil nepsudyHon cetu Yacte 1.
Cuctemsi E1, PDH, SDH \ M.: Oko-Tpenas, 2000, c. 25-53, 56-65.
bepxyn M.A., O.P. Xooaceguu. 1ludppoBble CUCTEMBI CHHXPOHHOMN
kommyTanuu \ M.: Dko-Tpenns, 2001, c. 21-69.

Kpyx b.1. TenekoMMyHUKallMOHHbIE CUCTEMBI U ceTH. COBpEMEHHbIE
texunosorun T1. \ M. : I'opsiuast Jlunus-Tenexom, 2003, c. 42-87, 88-
104.

Cnenos HH. CoBpeMeHHBbIE TEXHOJIOTHH UPPOBBIX
ONTOBOJIOKOHHBIX ceTei cBs3n (ATM, PDH, SDH, SONET u WDM).
\ M.: Paymo u cBs3b, 2003, c. 9-41.

Huxynockuii  ME.  Ontudyeckne  uHTepdelcsl  1udpoBbIX
KOMMYTAIIMOHHBIX CTaHIIUK U ceTH noctyna Texnocdepa 2006, c. 77-
92, 130-152.

Bunoxkypos, B.M. Lludpossie cuctembl nepegauu : yueoHoe
noco6ue / B.M. Bunokypos. - Tomck : Tomckuit rocyapcTBEHHBIH
YHHMBEPCHUTET CUCTEM YIIPABICHUS U paanodiekTponuku, 2012. - 160
c. ; To ke [DnexTponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=209018

®oxkuH, B.I'. [IpoexkTrpoBanne onTH4ecKoil ceTH JOCTyma : yueOHoe
nocobue HoBocubupck : Cubupckuii rocy1apcTBeHHBIN
YHHUBEPCUTET TeIeKOMMYHHKaui 1 nHpopmartuky, 2012. - 311 c.
URL: http://biblioclub.ru/index.php?page=book&id=431523
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Pacuet mimHbBI
pEeTeHepaIiOHHOTO
yJacTka.

Kcenogponmoe C.H., [lopmnos 3.JI. Hamnpapiusioomme CHCTEMBI
anekTpocBs3u. COOpHUK 3a1ad. YueOHoe mocoOue Juis By3oB/ 2-e
n3a., crepeorur. 2014 (2004) r. 268 ctp., c. 167-175.

\/[26u0 Beiinu, I06un Paiim BonokoHHas ONTHUKA: TEOPUs U MPAKTUKA
\ M.: KYAULI-TIPECC, 2008 c. 207-228.

Hsanos B.U. 1ludpoBble W aHAIOTOBBIC CHCTEMBI Tepeaadn : y4ueo.
st By3oB / B.M. WBanoB u np. ; mon pen B.M. MBanoBa. — M.
:Topstaast muams-Tenexom, 2003. — c. 306-314.

®@puman P. BonokoHHo ontuueckue cuctemsl cBsa3u. Cepusi: Mup
cs3u \ Texnocdepa: 2003, ¢. 182-191.

OCHOBBI CETEBBIX
TEXHOJIOTHUH.

OnTrueckue nuppoBbIe TEICKOMMYHUKAITUOHHBIE CUCTEMBI:
nabopatopubiii npaktukyM. / A.C. JIeuenko, B.B. CitocapeBckuid,
H.A. SIxoBenko/ ISBN 978-5-8209-0872-9 Kpacunonap. Kybanckuit
roc. yH-T, 2013. Y.1: BBeneHue B TEXHOJIOTHIO U(PPOBBIX
TeJeKoMMYyHHUKaIMoHHbIX ceTeir TCP/IP. 82¢

Cetn 1 cucTeMbl iepeiaur HHPOPMAINH: TEIIEKOMMYHHUKAIIMOHHBIE
CEeTH : Y4eOHHK U MPAKTUKYM JIsl aKaJIeMUIecKoro OaxkanaBpuata /
K. E. Camyiinos [u apM. : UzparensctBo FOpaiit, 2017. — 363 c.
www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-
ES54ACBBBE?29

bepnun, A.H. OcHoBHble npoTokoibl IHTEpHET : yueOHOe nocobue
Mocksa : nrepuet-YHusepcurer Mudopmarnmonusix TexHonoruii,
2008. - 504 c. http://biblioclub.ru/index.php?page=book&id=232986

CTeK MpOTOKOJIOB
TCP/IP u IP-aagpecarus.

Onrtuyeckre NUQPPOBHIE TEIEKOMMYHHKAIIMOHHBIE CUCTEMBI:
naboparopusli mpaktukyMm. / A.C. JleBuenko, B.B. CiocapeBckuid,
H.A. Sxosenko/ ISBN 978-5-8209-0872-9 Kpacuomap. Kybanckuit
roc. yH-T, 2013. U.1: BBeneHue B TEXHOJIOTHIO IH(PPOBBIX
TeJIeKOMMYHHUKaAIMOHHBIX ceTeir TCP/IP. 82¢

Cetu u cucTeMBbI nepeayn HHPOPMAIUH: TEIEKOMMYHUKAIIMOHHbBIE
CeTH : Y4eOHMK U IPAKTUKYM JJIs aKkaJieMUuecKoro 6akanaBpuata /
K. E. Camyiinos [u npM. : U3natensctBo IOpaiit, 2016. — 363 c.
www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-
ES54ACBBBE?29

OCHOBLI TCXHOJIOTUN
Ethernet.

Onrtuyeckre NUQPPOBHIE TEITEKOMMYHHKAIIMOHHBIE CUCTEMBI:
naboparopusrii npaktukyM. / A.C. JleBuenko, B.B. CirocapeBckui,
H.A. SIxoBenko/ ISBN 978-5-8209-0872-9 Kpacunonap. Kybanckuii
roc. yH-T, 2013. U.1: BBeaeHue B TEXHOJIOTHIO [IU(PPOBBIX
TerekoMMyHHUKamoHHbIX ceteit TCP/IP. 82¢

Cetu U cucTeMBI nepenadn HHPOPMAIUH: TEIEKOMMYHHUKAIIMOHHBIE
CeTH : y4eOHMK U NPAKTUKYM ISl aKaJIeMHUYecKoro OakaiaBpuara /
K. E. Camyiinos [u gpM. : U3garenscto FOpaiT, 2016. — 363 c.
www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-
ES54ACBBBE?29

MapupyTtuszanus u
MIPOTOKOJIBI
MapIpyTU3aLuu.

Onrtuyeckre NUQPPOBHIE TEIEKOMMYHHKAIIMOHHBIE CUCTEMBI:
naboparopusrii npaktukyM. / A.C. JleBuenko, B.B. CirocapeBckui,
H.A. SIxoBenko/ ISBN 978-5-8209-0872-9 Kpacunonap. Kybaunckuii
roc. yH-T, 2013. Y.1: BBeneHue B TEXHOJIOTHIO LIUPPOBBIX
TeleKoMMYyHHUKaIMoHHbIX ceteit TCP/IP. 82¢

CeTty U cuCTEMBI TTepenadn HHPOPMAITUH: TeIEKOMMYHHUKAIIMOHHBIE
CeTH : Y4eOHMK U MPAKTUKYM JJIsl aKaJleMHUYecKoro 6akanaBpuaTa /
K. E. Camyiinos [u gpM. : U3garensctBo KOpaiit, 2016. — 363 c.
www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-

E554ACBBBE29
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10.

OCHOBBI KOMMYTalluu,

OnTuueckue LII/I(I)pOBBIe TCJICKOMMYHUKAIMOHHBIC CUCTCMBbI:

MIPOMEKYTOUHOMN naboparopuslif mpaktukym. / A.C. Jleuenko, B.B. CitocapeBckuii,
MapIpyTH3aIuH, H.A. SIxoenko/ ISBN 978-5-8209-0872-9 Kpacunonap. Kybanckuit
MOHSTHE BUPTYAJIbHBIX |roc. YH-T, 2013. Y.1: BBenenue B TeXHOJIOTHIO HU(BPOBHIX
cereit VLAN. TenekoMMyHHKaMoHHbIX ceteid TCP/IP. 82¢
Cetn 1 cucTeMbl iepeiaun HHPOPMAINH: TEIIEKOMMYHHUKAIIMOHHBIE
CETH : YUCOHHK ¥ MPAKTUKYM JIJIS aKaJeMHUYECKOTo OakagaBpuara /
K. E. Camyiinos [u qpM. : UsparensctBo FOpaiit, 2016. — 363 c.
www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-
ES54ACBBBE?29
11. |Texnonoruu Cetu u cucTeMBbI nepeayd HHPOPMaAIUU: TEIEKOMMYHUKAIIMOHHbIE
pacnpenenéHHbIX ceTel |CeTH : yUeOHMK M MPAKTUKYM ISl akajJieMudeckoro 6akaitaBpuara /
WAN, cniucku K. E. Camyiinos [u gpM. : U3parensctBo FOpaiit, 2016. — 363 c.

YIIPaBIIECHHUSI JOCTYIIOM.

www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-
E554ACBBBE?29

12. |SDH — Bunokypos, B.M. Lu¢possie cucremsl niepenauu : yaeoOHoe
WH(POPMAITMOHHBIC noco6ue / B.M. Bunokypos. - Tomck : ToMckuii Tocy1apCcTBEHHBIH
CTPYKTYPBI U CXEMBI YHUBEPCUTET CHCTEM YIIPABJICHUS U paarodiekTponuku, 2012. - 160
npeoOpa3oBaHUil. c. ; To xe [Dnekrponnslii pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=209018

13. |IToctpoenue ceteit SDH (Ilykanos, B.H. BonokonHo-ontuueckas texuuka. Mocksa : MH]pa-

(ammmapatypa OCII qs
Pa3IUYHBIX YYaCTKOB
ceTn).

Wnxenepus, 2014. - 304 c.
http://biblioclub.ru/index.php?page=book&id=234772
Huxynockui  UE. Ontnueckne  uHTepderickl  mUdPOBBIX

KOMMYTAIlMOHHBIX CTaHIMK M cetn noctymna TexHochepa 2006, C.
153-158.

Cnenos H.H. Texnonoruu 1udpoBbIX ONTOBOJOKOHHBIX ceTel \ M.:
Pagwo u cBsa3e, 2000, c. 86-150, 211-222.

@puman P. BolOKOHHO onrtudeckue cuctemsl cBsizu. Cepust: Mup
cesi3u \ Texuocepa: 2003, c. 288-339.

Kpyxmanés B.B. lluppossie cucremsl nepeaaun. M.: ['opsidas nuHus
— Tenexom, 2007, c. 138-157, 157-177.

bakxnanos U.I'. Texunonoruu uzmepeHuil nepsuduHoil cetn Yactp 2.
Cucremsl cuaxponmsaruu M.: Dko-Tpenns 2000, c. 67-130.

Kpyx b.1. TenekoMMyHUKallMOHHbIE CUCTEMBI U ceTH. COBpEMEHHbIE
texunosorun T1.\ M. : I'opsiuast JIunus-Tenexkom, 2003, ¢. 122-140.

14.

CuHXpoHM3a1Ms B
U(PPOBBIX CUCTEMAX
nepenayu (TaKToBas,
LUKJIOBAs U
CBEPXIIUKIIOBAS
cunxponuzauus B OCII,
OLIEHKA MapaMeTpoB
CUCTEMBI
CUHXPOHHU3ALIUN).

®oxun, B.I'. [IpoekTupoBaHre ONTUYECKON CETH JOCTYMA : y4eOHOe
nocobue Hosocubupck : Cubupckuii rocyapcTBeHHbIN
YHHMBEPCUTET TeIeKOMMYHHUKaUi 1 nHpopmaruky, 2012. - 311 c.
URL.: http://biblioclub.ru/index.php?page=book&id=431523

[ 'opouenxo B.H, Teepeykuui M.C. MHorokaHanbHbIe
TEJIEKOMMYHHMKAIIMOHHBIE CUCTEMBI/ YUEOHUK JJIs By30B 2-€ U3aHNE
2013r. 396 ctp. c. 74-103, 150-240.

Bracos U.HM. TexHwueckas TUArHOCTHKA COBPEMEHHBIX IH(POBBIX
ceteil cBsi3u. OCHOBHBIE NPUHLUUIBI U TEXHUYECKHE CPEICTBA
n3MepeHuii napameTpoB nepenaqu st cereit PDH, SDH, IP, Ethernet
u ATM/ Iox pen. M.M. ITtuunukora 2012 r. ¢. 122-133, 314-320.
baxnanos H.I'. TexHoioruu u3MepeHui nepBu4yHor cetn Yacts 2.
Cuctemsl cuaxponuzamu M.: Oko-Tpenasz 2000, c. 5-52.
Kpyxmanés B.B. lluppossie cuctemsl nepenaun. M.: ['opsiaas muHus
— Tenexom, 2007, c. 209-260.

15.

O yHKITMOHATBHBIC
3JIEMEHTBI ONITUYECKOMN
ceTu (METOIBI

Ilyxanos, B.H. BonokonHo-ontuueckas texuuka. Mocksa : Madpa-
Wnxenepus, 2014. - 304 c.
http://biblioclub.ru/index.php?page=book&id=234772
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MOJTYJISILIAA U
JEMOTYJISIIIH
ONTUYECKOU HECyIIeH,
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OINITHYECKUX CTBOJIOB;
TIPUHIHITBL
pereHepary CUrHAJIOB,
OCHOBHBIE Y3IIBI
pereHepaTopos;
ONTUYECKUE
YCUJINTEIIH; ).

®oxkun, B.I'. KorepenTHsle ontuueckue ceTu : yauedOHoe mocodue
HoBocubupck : CuOupckuii rocy1apcTBEHHbIN YHUBEPCUTET
TeJeKOMMYHHKauil u nagpopmaruku, 2015. - 371 ¢. URL:
http://biblioclub.ru/index.php?page=book&id=431522

®oxkun, B.I'. [IpoekTupoBaHre ONTHYECKON CETH JOCTYMA : yueOHOe
nocobne HoocnOupck : CHOMpPCKHiA roCcy1apCTBEHHBIN
YHUBEPCUTET TeJICKOMMYHUKanui u nuapopmarukm, 2012. - 311 c.
URL.: http://biblioclub.ru/index.php?page=book&id=431523

16.

OCHOBHBIE 3JIEMEHTHI
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Y4eOHO-METOUUEeCKIE MaTEPHAIIBI IS CAMOCTOSITEIbHON paOOThI 00YJarOIIIXCS
W3 4YKCJIa WHBAJTUIOB W JIUIl C OTPAHMUYCHHBIMU BO3MOXHOCTSMHU 370poBbs (OB3)
MPEAOCTaBISIIOTCA B (popMax, aganTUPOBAHHBIX K OrPAHUYECHHUSIM WX 370pPOBbI U
BOCIIPUATUS UHPOPMAIUU:

J{nst mui ¢ HapyIIEeHUsIMU 3PEHUS
— B (hopMe PIEKTPOHHOTO JOKYMEHTA WJIM B IIEYaTHOU (popMe yBETHUECHHBIM MIPUPTOM.
JIns in ¢ HapyIIeHUs MU CI1yXa:
— B (hopMe PIEKTPOHHOTO JOKYMEHTA WM IeYaTHOU (popme.
st mun ¢ HapyIeHUsIMUA OTIOPHO-JIBUTATEILHOIO afnapara:
— B (hopMe AIEKTPOHHOTO JOKYMEHTA WIH 1e4YaTHou popme.

JlaHHBII IepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTA
00ydJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJOTHH

[Tpyu U3yyeHUU AUCUUILIUHBI IPOBOJATCS CIEIYIOLINE BUIbI YUEOHBIX 3aHATUN U
paboT: JTeKUUH, MPAKTUYECKUE 3aHATHUS, TOMAIIIHHE 3aJaHHsl, TECTUPOBAaHUE, KOHTPOJIbHAs
paGota, 3amuTa J1abOpaTOpPHBIX  pabOT, KOHCYJIbTAMU C  IPEroAaBaTeiIeM,
camocToATeNbHAs paboTa CTyICHTOB (M3yueHHE TEOPETHUECKOT0 MaTepHaa, oAroToBKa
K IPAaKTUYECKUMH 3aHATHSAM, MOATOTOBKAa K JIAOOPATOPHBIM 3aHSTHSIM, BBIIIOJHEHUE
JOMAILIHUX 33JaHHUM, TOATOTOBKA K TECTUPOBAHUIO, KOHTPOJIBHOW U 3a4E€Ty U HK3aMEHY).

JUjis mpoBesleHUs] YacTH JIEKIIMOHHBIX 3aHSATHI UCHOIb3YIOTCS MYJIbTUMEIUIHBIE
CpelCTBa BOCHPOM3BENEHUS AKTUBHOIO COJIEP)KUMOIO (3aHATUS B MHTEPAKTUBHOMN
¢dbopMe), TO3BOJIAIOIIETO CTYIEHTY BOCIIPUHUMATh OCOOEHHOCTH U3y4aeMOU JUCIUIIINHBI,
UTpalollye PEelalonlyl0 pojb B IOHUMAHUHM M BOCHPUATUH, a TaK k€ B (HOpMHUpPOBaAHUU
npodecCHOHAIBHBIX KoMmneTeHuuid. [lo psgy TeM IUCHUIUIMHBL JIEKIUH NPOXOIUT B
kinaccuyeckoM ctuwiie. CTylIeHTy B PEKUME CaMOCTOSATENBHON pabOThl PEKOMEHIYETCs
U3Y4YeHHE BUJECO JIEKIUMH BbIJABAEMBIX IpENOJaBaTeIeM MU 3JEKTPOHHBIN BapUaHT
TEKCTa ¢ (HOpMyJIaMH U MOSICHEHUSIMU PACIIONIOKEHHBIX HA CalTe JUCIMUILINHBI.

[Ipy mpoBeneHUM MPAKTUYECKUX 3aHATUNH MOXKET HCIOJb30BAThCS AOCKA, IS
pacyeToB M aHalv3a MJAHHBIX MOTYT HPHUMEHSTHCS JOMOJHUTEIbHBIE CIpPaBOYHbIE
maTepuaibl. Ha mpakTrueckux 3aHATHAX ydeOHas Ipymia JeIMTCs Ha MOATPYIIbI o 5-7
yenoBeka. Kaxaoi noarpynne BbIAAIOTCS CBOM UCXOAHBIX JAHHBIE K PACCMAaTPUBAEMbIM
Ha 3aHATUM 3ajadaM. PemeHue 3azaum rpynmna oQoOpMisieT Ha JOCKE U ITyOJUYHO
3amuuiaer. [Ipu BO3HUKHOBEHHMH TpPYIHOCTEW IMpernojaBaTeilb MMOMOIaeT Ipynnam B
JNOCTHKEHUU IIOJIOKUTENIBHOTO pe3ysibTata. B  Xoae mNpoBepKH INPOMEKYTOUHBIX
pe3ynbTaToOB, MOMCKA W UCHPABICHUSA OIIUOOK, OCYILECTBISETCS HWHTEPAKTHUBHOE
B3aMMO/ICHCTBUE BCEX YUYACTHUKOB 3aHATHS.

[Tpu mpoBeaennn 1abOpaTOPHBIX pabOT 3a4aHUS BBITOIHIIOTCS WHIUBUAYAIBHO.
[Tocne BbIMoNMHEHUS 3a/1aHUS 110 KOHPUTYPUPOBAHUIO U COOPKH CETH CTYJEHT OTBEYAET Ha
TEOPETUYECKUE KOHTPOJIbHBIE W JIONOJHUTEIbHBIE BOMPOCHl, a TaKXKe 3alluUaloT
nabopaTopHyt0 pabOTy HMHTEPAKTUBHO JIOKa3bIBasi CBOM OTBETHhl HEMOCPEACTBEHHO Ha
monenupyeMoil  cetu. JlaGopaTopHble paOOTHI  BBIMOJHSAIOTCA Ha  IMEPEIOBOM
NpPOrpaMMHOM O0ECHEeUYEeHUU SMYISIIUM paboThl riao0anbHbIX ceTeil cBa3u GNS.3
MO3BOJISIIOIIEM COCTaBUTh M HACTPOUTh MarucTpalibHble, MPOMBIIUIEHHbIE U CETH
npoBaiiiepoB CiryxO.

[To wu3ydyaeMOM JUCUMIUIMHE CTYAEHTaM IPEJOCTABIAECTCA BO3MOYKHOCTh
MOJIb30BAThCSl  YyYEOHO-METOJMYECKMMU  MaTepuallaMM M pPEKOMEHJAIUsIMU
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pa3MEIeHHBIMHU B 3JIEKTPOHHON MH(OPMAaIMIOHHO-00pa3oBaTesibHON cpefe MoayiabHOro
Junamuyeckoro O6yuenus KyoI'Y http://moodle.kubsu.ru/enrol/index.php?id=372.

KoHcynbpTanuu mpoBOASTCS pa3 B JBE HENEHU Jisi pPa3bACHEHUS MPOOIEMHBIX
MOMEHTOB TPU CAMOCTOATEILHOM HM3Y4Y€HHH BOIIPOCOB H3y4aeMOM MuCHUILTUHBL. [Ipu
yllaJleHHOM OOYUY€HHUHU CTY/ACHT, 03HAKOMHUBIIIHUCH C YaCThIO MaTepuaia, pu nepexojie Ha
HOBYIO CTPaHHIy OTBEYAeT HAa pa3pabOTaHHBIE BOIPOCHI MO 3TOMY MaTepuainy, Ais
MPOBEPKU YCBOEHUSI MPOUYUTAHHOTO. B cilyyae HempaBUIBHOIO OTBETa HEOOXOIUMO
OpOYUTaTh MaTepHall 3aHOBO. B ciydae ycHemHOTro MNPOXOXKACHHUS TEOPETUYECKOTO
MaTtepuana. [ 3aBepiieHus U Mepexoay K CIeAyIolel Teme, CTYIEHTY Mpe/iaraeTcs
pEelnTh 3a/1a4y. B HE3aBUCUMOCTH OT pe3yJbTaTOB MEPBOU 3a7a4M, CTYJICHTY BBIBOIUTCS
pemieHne TiepBor 3amaud. Ilocne 3TOro CTyaeHTy MpemiaraeTcsi pEelIuTh BTOPYIO
noJI00HYI0 3a7ady, HO peuieHue Ha He€ OoH He yBUAWUT. [Ipu mpaBuiIbHOM HUPPOBOM
3HaYEHUU OTBETA BBEIEHHOM B CHEIHAIbHOE OKHO, CTYJICHTY Mpe/jiaraeTcs MpuKkpernuTh
(aiin ¢ pemieHueM 3aJa4M ¥ OTIIPaBUTh €ro npenojaasarento. Kpome Toro, s npoBepku
HEKOTOPBIX TEOPETHUYECKMX 3HAHUW W MPAKTHUYECKUX HABBIKOB HCIIONB3YEeTCs Habop
CHEIUANBHBIX TECTOBBIX 3a/IaHNN-3a]1a4, TaK K€ B UHTEPAKTUBHOM PEXKUME.

Takum  oOpasom, OCHOBHHIMH  00pa3oBaTeJIbHbIMU  TEXHOJIOTUSIMU,
HCNOJIb3yeMbIMH B Y4eOHOM Tipouecce SIBJISIIOTCA: WHTEpPAKTUBHAS JIEKIHUS C
MYJIbTUMEUINHON CUCTEMON 1 aKTUBHBIM BOBIIEYCHHEM CTYJIEHTOB B yUEOHBIN MPOIIECC;
0o0CyXJIeHHE CIIOKHBIX M JHUCKYCCHOHHBIX BOMPOCOB M MPOOJIEM M C MOCIEIYIOIINM
paz00poOM 3THUX BOIMPOCOB HA MPAKTUUYECKUX 3aHATHUAX; JTAOOPATOPHBIE 3aHATHSA — paboTa
CTYJICHTOB B MaJbIX I'PyINIax B PeKUMaxX B3aMMOJICHCTBUS «IPENOJaBaTeib — CTYICHT»,
«CTYIEHT — TpEerojiaBaTesby, «CTYAeHT — CTyleHT». [Ipu mpoBeneHHH NMPakTHYECKUX WU
71a00paTOPHBIX YUEOHBIX 3aHATHM MPEAYCMOTPEHO Pa3BUTHE y OOYYAIOIIMXCS HABBIKOB
KOMaH/JHON paboThl, MEKITMYHOCTHON KOMMYHUKAIIUHU, IPUHITHSI PEIICHUN U JMAECPCKUX
Ka4yecTB.

Jlns  nui ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH  37I0POBBSI  IIPEIyCMOTpEHA
opraHu3aIys KOHCYJIbTAlUMA ¢ UCTIOIB30BAaHUEM AJIEKTPOHHOM MOYTHI.

4. OueHouyHble CpeacTBa /I TeKyHIero KOHTPOJSl YCHeBAeMOCTH M
NMPOMEKYTOYHOI aTTecTAllUM.

B mporiecce noaroToBky K OTBETaM Ha KOHTPOJIbHBIE BOIPOCHI, TECTUPOBAHUIO, U
MpaKTHYECKUM 3a1anusiM popmupyrotcs Bce Tpedyembie DI'OC u OOII nnst HanpaBieHuUs
11.03.02 HNHPOKOMMYHUKAIITMOHHBIE TEXHOJOTMM M CHUCTEMbl CBSI3U (MpOuIIb:
"Onrrueckue cucteMbl U cetu cBa3u') komnerennun: OITK-4, OIIK-5; TIK-5, TIK-27.

Texymuii KOHTPOJL OpraHu3oBaH B ¢GopMax: 3aluThl JabOPaTOpPHBIX padoT,
MMCbMEHHOTO TECTHPOBAHMS M KOHTPOJIBHBIX pabOT, BXOJE MPAKTUYECKUX U
1a00paTOPHBIX 3aHATHUIX MYTEM OLICHKUA aKTUBHOCTHU CTYJIEHTa U PE3yJbTaTUBHOCTH €T0
JEUCTBUN

Hwxe npuBoauTCs mepeveHpb U mpuMepsl U3 GoHAa OLEHOYHBIX cpeacTB. [TomHbiii
KOMIUIEKT OleHOUHbIX cpeAcTB npuBoauTca B ®OC nuctunnubsl b1.6.10 «ontuueckue
1U(POBBIC TEIEKOMMYHUKAIIMOHHBIE CHCTEMBD.
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4.1 ®oHx OLIEHOYHBIX CPEACTB JIJIsl MPOBEAeHHUsI TEKYIIero KOHTPOJIA.

®oH/1 OIIEHOYHBIX CPECTB IS MPOBEICHUS TEKYIIIETO KOHTPOJIS COICPIKHUT:

- Borpocel TECTOBBIX 3aaHUM.

- 3a1auu ¥ 3a7]aHKUs HA KOHTPOJIbHBIE paOOThI

- KonTponbHbIe BOMPOCHI K TA00pAaTOPHBIM paboTaM MPUBEIEHBI B Y4€OHO-METOIUYECKUX
oCcOOMSIX 1a060paTOpHOTO paKTUKyMa: OnTuueckue uu(poBbIe
TEJIEeKOMMYHUKAIIMOHHBIE CUCTEMBI: JabopatopHblii npaktukym. / A.C. JleBueHko p.
Kpacnonap. Kybanckuii roc. yu-t, 2013. U.1 (82¢.) u U.2 (152c¢.).

IIpumep 0AHOTO U3 BAPUAHTOB KOHTPOJIbHOM padoThl MPOBOAUMOM B 5-M cemecTpe
Bapuanr Ne 3

Jst upposoit mocnenoBatensrocT 0100110111000 moctpouTs BpeMEHHbIC THArpaMMbI
M3MEHEHUS HHTCHCUBHOCTH onTH4eckoro uanydeHus koaos B muaun [IBOCIT: NRZ-M, CMI,

3B1C, EP-1, 5B1P, 4B1C1P, 6 B1P1R

Ha BbIXOJe JMHEHMHOIrO KojJiepa B IMPOIECCEe KOJMPOBAHUS OTCYETOB OBUIM IMOCJIEIOBATCIIEHO
c(OpMHUPOBAHBI TMPH HWCIOJIB30BAHUN HATYpPAIBHOI'O JBOMYHOIO KOJA CJECAYIONIHE KOJOBEHIC
KOMOWHAIINY:

1011*0101 01*010110* 11011101* 101101*00
N300pa3uth CUTHAI Ha BXOJE U BBIXOJE KOJIEPa, a TaK )K€ Ha BXOJC U BBIXOJAC JCKOJepa, eCiH B
IPOLIECCEe Mepeaayu MPOU3OIILIN OITMOKH B CHMBOJIaX, TIOMEUEHHBIX 3BE3I0YKOM.

Ha Bxox nuHeHHOro xonuepa ¢ pa3psOHOCTBIO 8 OUT MOCTymaeT oTcueT ¢ amruiutynoil 1,6 B.
Onpenenuth CTPYKTYpPy KOJOBOM KOMOWHAIIMM HAa BBIXOJE KOJEpa IPH HUCIOIb30BAHUHU
HaTypaJbHOI'O JBOMYHOIO KOJa, €CJIM HANPsHKEHHE OrpaHUyYeHus paBHo 5 B.

Onpenenuts nnuny pereHepanonHoro yuactka BOCII, numutupoBannoro 3aryxanuem. BOCII
nocTpoeHa Ha ocHoBe kabens Tuna O3KI'-1-0.7, pabGotaroriero B 3-m "okHe mpo3padyHoCcTH", €
ucnoap3oBanueM annaparypel "Conka-3". Ilotepm B pa3zbémubIX coenunutensix — 1,51b, B
Hepa3bEMHBIX coenuHeHusx — 0,151b. Duepreruyeckuii 3anac cuctemsl 81b.

Onpenenuth nuHy pereHepannonHoro ydactka BOCII, orpannuennoro aucrnepcueii. BOCII
noctpoeHa Ha ocHoBe kabens tunma OKK-50-01, ¢ ucnonszoBanueM anmaparypsl "Comka-3".
[IupuHa 1MosoCk MPOMyCKaHUS ONTUYECKOT0 BOJIOKHA, UCIOJIb3yeMoro B kabene - 600 MI' km.

Ornpeaenuth MOITHOCTH B IbM 1 BT Ha BBIX0/1€ BOJIOKOHHO-ONTHYECKOHN JIMHUM JITTHHOM 24 KM CO
CJIEYIOIIMMHU NTapaMeTpaMu: - MOIIHOCTh Ha Bbixoae CU/I cocraBnser 20 MBT; - 1MHMS COCTOUT
13 6 y4acTKOB CO CTPOUTENBHOM JUIMHOM B 4 KM ¢ 3aTyxanueM 0=0,6 1b/kM; - Tpu coeauHUTENS C
3aryxaHueM 1o 2,1 ab; - motepsiMu cpaluBaHus IpeHeOpeub; - MOTepH BBOJA CBETA B BOJIOKHO
cocTaBistoT 2,2 1b; - moTepu Ha CThIKE BOJIOKHA U poTONpUEMHUKA cocTaBistoT 1,8 nb; - motepu
Ha U3rub OTCYTCTBYIOT (TIpeHeOpeys)

IIpumep 0HOTO U3 BAPMAHTOB KOHTPOJbHOM padoThl NPOBOAUMOIi B 6-M cemecTpe

3agaya Nel. B rtomosormu konpuo wucnois3ytorcss SDH STM-4 onrtuueckue MyNbTHIIEKCODEI
«Tpancnopt-S4». Ontudeckuit narepdetic STM-4 koToporo paboTaronuii BO BTOPOM OKHE IPO3PadHOCTH
UMeeT ypOBEHb MOIIIHOCTH ONTHYECKOTO CUTHANA Ha Tiepeiaye: -12 1bM; ypoBeHb MOIITHOCTH ONTHYECKOTO
curHana Ha npuéme: -36 nbm. OnpenenuTs IMHY pereHeparnoHHoro yaactka BOJIC, numMuTupoBaHHyIO
3aryxanueM BOJIC moctpoennoii Ha ocHoBe kabens tuna OKK-50-01-0,7-8. Ilotepu Ha pa3bEMHBIX
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coemuauTENAX -1 b, B Hepasbémubx coemmamTensix 0,1 nb. Ilotepm Ha BBOme (BeIBOme) -2 nb.
DHepreTUIecKuil 3amac CUCTeMsl 6 1b.

3agaya Ne2. OmnpenenuTs JUIMHY pereHeparronHoro ydactka BOJIC, nuMuTHpOBaHHYIO AucCHIEpCHEH.
BOJIC moctpoena Ha ocHoBe kabdesst Tuma OKJI-01-6-24-10/125-0,36/0,22-3,5/18-2,7, ¢ ucronb3oBaHuEeM
MmapmipytuzatropoB T1600 wumeromux ontuueckre Moxyan SONET/SDH OC768/STM256 SR-1
paboTaromye 1o AByM BOJIOKHaM Ha OJHOW JTMHE BOIHBI A= 1550 HM C MIUPHUHOM CrIeKTpa U3IydeHHs AL
=0,24 aMm.

Bamauya Ne3. B ceru PON (FTTP) Mmexmy ONTHYECKHM JIMHEWHBIM TEPMHUHAJIOM M OINTHYCCKHM
CHCTEMHBIM TEPMHUHAIOM HCIOB3yeTcsi BOJOKHO G.652 (ZWPF) dupmsr Hitachi co cremyrommmu
napaMeTpaMu: 3aryxaHue Juist JuinHbl BOJTHBI A= 1310 aM. Coctasnset 0,38 nb/km., a qiis A= 1550 am. —
0,23 nb/km., muHa BosHBI HyneBod aucrnepcuu 1300 vm. Tunm mepemaBaemoro mportokona Ethernet
(EPON) 1,25 T'6urt/c. B cetn ucnons3osan PLC Splitter 1x4 ¢ BHOCHMBIME TTOTEpsiME 7,2 1B, Ha KasKIbIit
BBIX0JI KOTOPOT'O Yepe3 BoJIOKHO nozicoeanneHbl PLC pa3zBerBuTenu 1X8 ¢ BHocuMbiMu nioTepsimu 10,5 nb.
PesepBHas MOIIHOCTG JaHHOM cetn mo ctanaapty |IEE 802.3ah coorBercrByer PX-20U T.¢. 26 ab. Ipu
CTPOUTENBCTBE JIMHHM HCIIOJB3YETCs «Cyrep-cBapka» (Super Fusion), a KOJIMYECTBO CpaimieHUi He
npeBbIaeT BocbMu oOmpM 3aryxanuem 0,44 nb; mpu stoMm Ha 4eTbipéXx LC coeamHeHMsx Tepsiercs
cymmapHso 0,48 nb. Onpenenure npenen 1aabHOCTH JIMHUY, OTPAaHUYCHHBIN 3aTyXaHUEM, C YIETOM pe3epBa
noaaepkku (maintenance margin) B 1 ab.

3amaua Ned.  Jlns BeposTHOCTH ommOKku 10712 paccuurats cpeane BpeMs MeXIy ABYyMs COCETHUMH
ommbkamMu B JuHeiiHOM Tpakte BOCII moctpoeHHoit ¢  wucmonmb3oBanuem SDH  STM-1
MOJHO(PYHKIIMOHAILHOT'O ONITUYECKOr0 MyJIbTHILIEKCcOopa « TpancrmopT-S1»

. Llslx]
3agaya NeS.  Pe3ynbrar  M3MEPEHMH  fie ek vew e
S oY 4 R G L3Nl g
MHOTOKDATHOTO HAIIOKEHHSI OHTOBBIX 20O B2 AT MR 88 @ |
. l1e:8) L asers aser.LaserCWil /2 O Trace |
MOCIE0BATEILHOCTEH (rnas- e
IuarpaMma) Ha BBIXOAE JIMHEHHOTO 0 samptes
v Samples per bit: [BU—
TpaKTa BOJOKOHHO-ONTHYECKON IIMHUH, —
o = Vertical Marke...
MONTyYeHHBIH C TOMOIIBIO aHAIH3aTOpa =
KaHaja TIPEJCTaBIieH HA PHUCYHKE. = Metics
Onpenenute  TOKa3aTellb  KadecTBa = BER Contours

UCTIONB3yeMoll  1U(POBO  CHCTEMBI
nepenaun BER (Bit Error Ratio —
KO3 GUIMEHT OUTOBBIX OMIMOOK), a TaK
JKe COOTBeTCTBYyIOIMi emy Q-dakrop.
Ompenenure CKOPOCTB nepeaaun
CHUTHaJIa B JIMHUU M BpeMs HapacTaHUs _ __
¢bpoHTa UMITYyJIbCA. ew w w m w w w m m

Time [ps]

3agauya Ne6. [l TeXHONOTHMH MYJBTHUIUIEKCHPOBAHUS C pasfelieHueM Mo jumHe BoiaHel (HDWDM),
OTIpEIeTTUTh BEPXHIOKO TPAHUILY JTOYCKOB Ha (DIYKTYaIMio HECYIuX fS; eciu mar Mexry HECYIIUMH 10
JUIMHE BOJIHBI AS ipuMepHO paBeH 0,1 HM., a CKOPOCTh Iiepeiadun Ha Kaxaou Hecyueit 2,5 [out/c.

IIpumepsl 3a1aHui TecTa

TecToBbIe 3a7aHUs COCTOUT U3 45 TEOPETUUYECKUX BOIMPOCOB MO TEMATUUYECKUM
paznenam pabodeil mporpamMmbsl yueOHOU auctumuivHbl. B 80% Bcex BOMPOCOB KaxkI0TO
TecTa MPEANoJiaraeTcs BbIOOP OHOTO U3 3-6-X BO3MOXKHBIX OTBETOB.

Cucrema OIIEHOK BBITIOJIHEHHSI KOHTPOJBHOTO TECTUPOBAHUS IJIs1 6-TO ceMecTpa:

— «OTIUYHOY» — KOJIMYECTBO MPaBMIbHBIX OTBETOB OT 80% 10 100%;

— «XOpOILI0» — KOJIMYECTBO MPABUIIBHBIX OTBETOB OT 60% 10 80%);

— «YJIOBJIETBOPUTEIBHOY» — KOJIMYECTBO MPaBWIbHBIX 0TBETOB OT 50% 110 60%.

Huxe npuBoauTcs OpUMEP HEKOTOPBIX 3aJaHUN KOHTPOJIBHOIO TECTHPOBAHUS B 6-M
ceMecTpe.
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QUESTION:

router bgp 65123
neightbor 10.1.1.1 remote-as 65111
neightbor 10.1.1.1 route-map test out

route-map test permit 10
match ip address 1

set metric 100

|

route-map test permit 20
set metric 200

|

Access-1list 1 permit 10.0.0.0

Ilo mpencrasnennoii kondgurypanuu BGP onpenenure, kak ato Oyaer padorars?
(Bribepure 2 oTBeTa)

O

O

Eci mappyt B cers 10.0.0.0/8 o0bsiBiten cocexaum y3aom 10.1.1.1, To ero
metpure (MED) 0yner mpucsoero suauerue 100.

Ecit maptpyt B cets 10.0.0.0/8 00bsiBiten cocemaum yaaom 10.1.1.1, To ero meTpuke
Oymer mprcBoeHo aHauenne 200.

Bce mapiipyrs! mosy4uernsie ot cocequero yana 10.1.1.1 He OyayT BEIIOUEHBI B KApTy
MapuIpyToB test, 3a nckaoueHnem Mapupyra B cetb 10.0.0.0/8.

Bce mapiipyTs! mosryueHHbBIE OT cocemrero yaia 10.1.1.1, 3a UCKI0UYeHneM
mapiipyTa B cetb 10.0.0.0/8 6yayT umers suavenre MED pasmoe 0.

Bce maprpyTs! mosryueHHbBIE OT cocemuero yaia 10.1.1.1, 3a uCKI0YeHHeM MapIipyTa
B cethb 10.0.0.0/8 6ymyT umets suavenune MED pasmoe 200.

QUESTION:

Kakoe u3 yrBep:kaenuii orHocuresbHo TexHosioru MPLS VPN sepno? (Beioepure 3
0TBeTA)

O

O

PE poyTeps! He TpUHUMAOT YUACTHUSI B MAPIIPYTHU3AITUN MEKIY IIOTPAHUIHBIMHU
poyTepaMu KJIMEHTOB.

MPLS VPN mnoxoska Ha To, Kak 0yaro 661 PE poyrepsr obmatores mo Texuosoruu P2P
(peer-to-peer).
KireHThl MOTYT HCITOJIB30BATE ITEPEKPBHIBAIOIINECS JTUATA30HbI CETEBBIX aPeCOB.

Kasxmomy kiumenTy HadHadaeTcss He3aBucuMasi Tabsuiia mapripyrusamuu VRE
(virtual routing and forwarding table).

Tabnuma mappyrusamun P poyTepos cogep:xar Kak sarucy riaodanbuoin IP
MApPIIPYTHU3AINH, TAK U 3AINCHA MaPIIPyTU3AIIAH 10 HOTPAHNYHEIX POYTEPOB
kanenta (CE).

[Torpauuunsie poyreps! kianenta (CE) mogkmouatores HemocpeacTtBeHHO K P
poyTepam IpoBatiaepa.

4.2 @oH OLIEHOYHBIX CPEACTB JJIfl IPOBEAeHUs] IPOMEKYTOYHOM ATTeCTAMH.
30



(DOHI[ OOCHOYHBLIX CpCACTB JId IIPOBCACHUA HpOMG)KYTO‘IHOﬁ aTTcCTalun
COACPKUT TCCTOBBIC WJIM KOHTPOJIBHBIC BOIIPOCHI U IMPAKTUYCCKUC 3aJaHHUA BBIHOCUMBIC
A1 OOCHUBAHHA PC3YJIbTATOB O6y‘ICHI/I$I o AWCHMIUIMHE, IO KaXJI0MYy CCMCCTPY B
OTACIBHOCTH.

4.2.1 IlpuMep TECTOBBIX BONPOCOB M NMPUMEP THNOBBIX NMPAKTHYECKUX 3aJaHHH,
BbBIHOCHMbIE HA 3a4eT B 5-M cemecTpe mo aucnumiinHe «Onruyeckue nudposBbie
TeJIEeKOMMYHHMKAIIMOHHbIE CHCTeMbD» I HampaBieHuss mnoarotoBku: 11.03.02
NH(}pOKOMMYHUKAIIMOHHBIE TEXHOJOTMM W CUCTEMBI CBs3H, Npodwmib "Ontudyeckue
CHUCTEMBl U CETH CBs3U" (NMIPOMEXKYTOUHAsI aTTECTAaI[Usi MOXKET ObITh BBICTABJICHA IO
pe3yabTaTaM BBHITIOJIHEHUS TECTHPOBAHMS W AKTUBHOCTH CTYACHTAa Ha MPAKTUYECKHUX
3aHATHUAX C YUETOM TOCCIICHHS JICKITUI )

TectoBble 3a7aHUsl COCTOUT U3 45 TEOPETUYECKHUX BOMNPOCOB IO TEMATUYECKUM
paznenam paboueil mporpamMmbsl yueOHOU auctuIuinHbL. B 80% BcexX BOMPOCOB KaXKJ10TO
TecTa MpeJoaraeTcsi BBIOOp 0THOTO U3 3-6-X BO3MOXHBIX OTBETOB.

CucreMa O1ICHOK BBITIOJIHEHHUSI KOHTPOJIBHOTO TECTUPOBAHUS AJIsl 5-TO ceMecTpa:

— «OTIUYHO)» — KOJIMYECTBO MPaBWIbHBIX OTBETOB OT 90% 10 100%:;

— «XOPOILO0» — KOJIUYECTBO MPABUIBHBIX OTBETOB OT 75% 10 90%;

— «YZOBJIETBOPUTEIBHO)» — KOJIMYECTBO MPABWIBHBIX OTBETOB OT 60% 110 75%.

QUESTION:

Switch1
IP address: 192.168.1.2/24
Ports 2-12 VLAN 10
fa0/2 Ports 1324 VLAN 20

Host 1 Host2
IP address: 192.168.10.5/24 IP address: 192.168.20.5/24

Default Gateway: 192.168.10.1  Default Gateway: 192.168.20.1

Kaxkme komMaHabl MOKHBI OBITH HacTpoeHbl Ha 2950 KoMMmyTraTope u Ha
MapupyTu3arope IJis TOro 4rod xoctbl 1 m 2 mMoriim odmarsca apyr ¢ apyrom?
(Ber6epure 3 oTBeTAa)

[ Router (config) #interface fastethernet 0/0
Router (config-if) #ip address 192.168.1.1 255.255.255.0
Router (config-if) #no shutdown

[l Router (config) #interface fastethernet 0/0
Router (config-if) #no shutdown
Router (config) #interface fastethernet 0/0.1
Router (config-subif) #encapsulation dotlqg 10
Router (config-subif) #ip address 192.168.10.1 255.255.255.0
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Router (config) #interface fastethernet 0/0.2
Router (config-subif) #encapsulation dotlq 20
Router (config-subif) #ip address 192.168.20.1 255.255.255.0

[ Router (config) #router eigrp 100
Router (config-route) #network 192.168.10.0
Router (config-route) #network 192.168.20.0

[J Switchl (config) #interface fastethernet 0/1
Switchl (config-if) #switchport mode trunk

[J Switchl (config) #interface vlan 1
Switchl (config-if) #ip default-gateway 192.168.1.1

QUESTION:

YT0o 13 mpuBEeIEHHOrO IMPEICTABJIAET COOOM CTAHJAPTHHIN CIHCOK JIOCTYIIA
(IP ACL).

0 access-list 50 deny 192.168.1.1 0.0.0.255

[1 access-list 110 permit ip any any

[0 access-list 2500 deny tcp any host 192.168.1.1 eq 22
]

access-list 101 deny tcp any host 192.168.1.1

QUESTION :

Kaxossl Tpu npeumymectsa NAT? (Beibepure 3 orBera)

OKOHOMUT 3aperucTpupoBauubie obmue IP-ampeca.

Cumxaer ucronnsosanne 111 Ha ximenTcKUX MapIIpyTu3aTopax.
Coagaér muo:xecTBO obmux IP-agpecos.

Jenaer yacruywo agpecamuo JIBC megocrynmoit giiss Marepuer.

ITossoaser pacmmupars JIBC 6e3 nomonauautensubx obmux IP-agpecos.

O O O o O Od

IToBrrmraer IIPON3BOOUTEJIBHOCTD IIOT'PAHUYHBIX MAapPIIPYyTHU3aTOPOB.

QUESTION :

CereBoii nH;KeHep KOH(pHUrypuUpPyeT HOBBIM Mmapmpytusatop. UHTepderiico
OoblIu cxoHpurypuposaHsl ¢ IP-agpecamu, HO IPOTOKOJIBI MAPIIPYTUIAMUN HJIH
cTaTUYeCKHe MapumpyThl emé He Oblin CKoH(purypuposansl. Kakue mapmpyTsi
MNPHUCYTCTBYIOT B TAOJ/IMIlE MAPIIPYTUSAIUI?

1 MapIipyTsl 10 YMOJTYAHUIO.
[ MapIpyTsl IIMPOKOBEIIATEILHOM PACCHLIKH.
[ HemocpeacTBeHHBIX COMMHEHII.

1 MapiipyTsl OTCyTCTBYIOT. Ta0IHuIa MapIIPyTU3AIINH IIYCTA.
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ISR

[IpuMep NpakTHYECKOTO 3aaHUS

3ajgaHne npeanoJiaraeT BoINOJHEHNE €ro B cieyIoIeM nopsiake:
Hactpouts m3nawansHO ¢usndeckuit ypoBeHb OS| (T.e. HacTpouTh (usmueckue
MOAKIIOYEHHS) COTJIACHO TPEOOBAHUSIM.
3ano’aHUTh HA JUarpaMMe HeoOXO0IUMBbIE TaHHbIE
HacTpouTh 1 CKOppeKTUPOBATH MPOTOKOJIBI MAPIIPYTHU3ALIH.
HactpouTts u ckoppextuposars VLAN
Hactpouts u mpumennts ACL’S

IIpoBepuTh BCE HACTPOMKH COINIACHO MPEUIOKEHHOMY CLIEHAPHIO

HucTpykumum:
Jlns BHyTpeHHeM agpecanuu ucnonb3oBaTh 10.15.0.0/16 Homep ceTu.

2. st Bcex mHTEp(DECOB, COSTUHSIOMNX MEXKIYy COOOH pOyTephl, UCIOIb30BaTh /30

MAacKy, IpUYeM 13 CBOOOIHBIX MOJCETEN UCTIONB30BATh OCIEAHIOKO.
Yuecth, uTo K poyrepam Galway m Talk HeoOxomaumo OyaeT MOAKIIOUUTEL 10 512
YCTPOWCTB K KaKJIOMY.
[TpumepHBIi pa3mep cetu, noakitodaeMbiid k COrk momkeH comepxarb He MeHee 750
YCTPOWCTB.
He 3a0yapTe ckOHPUTypupoBaTh s Kak10oro poyrepa host name.
Ha Limerick, Belfast u Doom, Galway u Talk HacTpouTh MpOTOKOJ MapIIpyTH3AIHH
EIGRP.
CkondurypupoBatb VLAN takum o6pazom, 4ToOBI

e VLANI «munrosam» VLAN2 (1 Ha000poT)

e VLAN2 «munrosam» VLAN3 (1 Ha000poT)

e VLAN3 ne «muaroBam» VLANT1 (1 Ha060poT)

e Bce VLAN BuaHBI («TUHTYIOTCS») U3 BCEX OCTaJIbHBIX CETEH
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IIpoBepka cuenapus:
1. Bce untepdeiicet (IP agpeca Ha HHMX) MOANKMCAHBI Ha PUCYHKE CXEMBI (BMECTE C
MacKoOM).
2. TlpoBepbTe COCTMHEHHSI B CETH COTJIACHO HIDKE MPHUBEACHHON TAOJWIIE U yCTPAHUTE

HEHCIIPABHOCTH €CJIM OHU MPUCYTCTBYIOT.

Sourse Destination Protocol Expected Date Verified
Result
Host on LAN Doom Host on LAN Belfast Ping Success
Host on LAN Doom Host on LAN Cork Ping Success
Host on LAN Doom Host on LAN Galway | Ping Success
Host on LAN Doom Host on LAN Talk Ping Success
Host on LAN Doom Host on LAN Limerick | Ping Success
Host on LAN Belfast Host on LAN Doom Ping Success
Host on LAN Belfast Host on LAN Cork Ping Success
Host on LAN Belfast Host on LAN Galway | Ping Success
Host on LAN Belfast Host on LAN Talk Ping Success
Host on LAN Belfast Host on LAN Limerick | Ping Success
Host on LAN Cork Host on LAN Belfast Ping Success
Host on LAN Cork Host on LAN Doom Ping Success
Host on LAN Cork Host on LAN Galway | Ping Success
Host on LAN Cork Host on LAN Talk Ping Success
Host on LAN Cork Host on LAN Limerick | Ping Success
Host on LAN Galway Host on LAN Belfast Ping Success
Host on LAN Galway Host on LAN Cork Ping Success
Host on LAN Galway Host on LAN Doom Ping Success
Host on LAN Galway Host on LAN Talk Ping Success
Host on LAN Galway Host on LAN Limerick | Ping Success
Host on LAN Talk Host on LAN Belfast Ping Success
Host on LAN Talk Host on LAN Cork Ping Success
Host on LAN Talk Host on LAN Galway | Ping Success
Host on LAN Talk Host on LAN Doom Ping Success
Host on LAN Talk Host on LAN Limerick | Ping Success
Host on LAN Limerick | Host on LAN Belfast Ping Success
Host on LAN Limerick | Host on LAN Cork Ping Success
Host on LAN Limerick | Host on LAN Galway | Ping Success
Host on LAN Limerick | Host on LAN Talk Ping Success
Host on LAN Limerick | Host on LAN Doom Ping Success
Host on VLAN1 Host on VLAN2 Ping Success
Host on VLAN2 Host on VLAN1 Ping Success
Host on VLAN3 Host on VLAN2 Ping Success
Host on VLAN2 Host on VLAN3 Ping Success
Host on VLAN3 Host on VLAN1 Ping Failure
Host on VLAN1 Host on VLAN3 Ping Failure

OI1eHKH «3a4YeT» 3aCIy)KHBAeT 00YJaIOIIUICS KOTOPBIH, KAK MUHHUMYM, TTOKa3all
3HaHHUS OCHOBHOTO Y4eOHOTo MaTepuaia B oObeMe, HeOOXOAMMOM sl JaibHEHIIen
yueObl W MpencTosdmeil paboTel MO Mpo(eccuu, CIPaBIAIOMIUNACA C BBIIOJIHEHUEM
NPaKTUYECKUX 3aJaHWid, TPEAYCMOTPEHHBIX MPOrpaMMON, 3HAKOMBIX C OCHOBHOMU
JUTEPAaTypol, PEKOMEHIOBaHHON mporpammoi. OuneHka "3ader" BbICTaBIsAETCSA
oOyyarommmMcs, AOMYCTUBIIMM IOTPEIIHOCTA B OTBETE€ HA 3a4eTe€ W IPU BBIMOIHEHUU
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NPAaKTUYECKUX 3a/JlaHuil BBIHOCUMBIX Ha 3a4eT, HO OOJNaJarolM HEOOXOIUMBIMU
3HAHUSIMM M YMEHUSIMU JUIl HMX YCTPAHEHHUs IpU KOPPEKTHUPOBKE CO CTOPOHBI
IpernojaBaTes.

Ounenka '"He 3a4yTeHO'" BbICTaBIsieTCA OOydaromeMycs, OOHapYyKUBIIEMY
CYILIECTBEHHbIE TPOOENbl B 3HAHUAX OCHOBHOI'O MPOTPAMMHOTO Marepualia 1o
TUCIUIUIMHE,  JOMYCTUBIIEMY  MPUHIUIHUAIbHBIE  OMIMOKA B  BBIIIOJHEHUU
MPEAYCMOTPEHHBIX  MPOTpaMMOM  MPAKTUYECKUX  3aJaHuil  (OTCYTCTBHE  3HAHUU
3HAUYUTEJIPHON YacTH MPOrPaMMHOI0 MaTepHaa; HEIOHUMAaHUE OCHOBHOTO COAEPKAHUS
TEOPETUYECKOTO MaTrepHualia; HEeCIOCOOHOCTh OTBETUTh HA YTOUHSIOIIUE BOIPOCHI;
HEYMEHHE MPUMEHATh TEOPETHUYECKHE 3HAHUS NPU PEIICHUHM NPAKTUYECKUX 3aaad
JOITYCTUBUIEMY MPUHIMIHUAIbHBIE OIIMOKH, KOTOPbIE HE MO3BOJISIIOT €MY IMPOJIOJIKUTH
oOydyeHHe WU TPUCTYNUTh K MPAKTHUECKOW MpodecCHOHATbHOM NeATeIbHOCTH 10
OKOHYAaHUU 00pa30BaTEIbHOTO YUYPEXKICHUS Oe3 JOMOJHUTEIBHBIX 3aHITHH 10
COOTBETCTBYIOIIEH TUCHUILUIAHE).

OreHoYHbIE CpesICTBA /ISl MHBAJIMIOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU
3JI0pPOBbSI BEIOMPAIOTCS C YIETOM UX WHANBUIYATBHBIX ICUXO(PU3MUECKIX OCOOCHHOCTEH.

— IpU HEOOXOAMMOCTH MHBAJIMIAM M JIMLAM C OFPaHUYEHHBIMU BO3MOKHOCTSIMHU
3JI0POBBS MIPEAOCTABISAETCS IOMOIHUTEIHLHOE BpeMs JUIsl IOATOTOBKU OTBETA,

— TMIPU TIPOBEJICHUU MPOIEAYPHl OIEHUBAHUS PE3yIbTaTOB 0O0YUYECHUSI UHBAJIUIOB U
JIMI] C OTPAHMYEHHBIMU BO3MO>KHOCTSIMHU 3/I0POBbsI TIPEYyCMATPUBAETCS UCIIOIb30BAHUE
TEXHUYECKHX CPEICTB, HEOOXOMUMBIX MM B CBSI3M C UX HWHIAUBUAYAJIbHBIMA
0COOEHHOCTSIMU;

— TIpU HEOOXOJUMOCTH I O0Yy4aloUUXCsl ¢ OTPAaHMYEHHBIMU BO3MOXXHOCTSIMHU
3/10pOBbsI U MHBAJIUJOB IMPOLIEIypa OLIEHUBAHUS PE3YIbTaTOB O0YyUEHHUS MO AUCLUILINHE
MOJKET MPOBOJUTHCS B HECKOJIBKO JTAIOB.

[Iponeypa olieHUBaHMS pe3yabTaTOB 00yUEHHSI MHBAJIUIOB U JIUII C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3/10POBbsI IO TUCHMIUIMHE (MOIYJI0) TPEAyCMaTPUBAET MPEJOCTABICHHUE
uHpopmamu B (opmax, aaNTUPOBAHHBIX K OTPAHWYCHUSIM WX 370POBBS M BOCIIPHUSTHS
UH(pOpMALIUK:

JUist UL ¢ HApYHIICHUSMU 3pEHUS:

— B IIe4aTHOI opMe yBeIMYEHHBIM LIPUPTOM,

— B (pOpMe FJIEKTPOHHOTO IOKYMEHTA.

JUist UL ¢ HapYIIEHUAMH CITyXa:

— B IIeyaTHOM dopwme,

— B hopMe AIIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyUIEHUSMU OTIOPHO-/IBUTaTEeIbHOTO anmnapara:

— B IIeYaTHOM opme,

— B hopMe AIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIHN IepeYeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTa
00yyJaromuxcs.

4.2.2 Bonipochl ¥ THNOBBIE MPaKTHYeCKHe 3aJaHUS, BLIHOCUMbIe HA JK3aMeH B 6-Mm
ceMecTpe mno aucuuMiuinHe «Onrudyeckue HUGPOBbIE TEJEKOMMYHHMKANMOHHbIE
cucTeMbD» I HampaBieHus mnoarotoBku: 11.03.02 WMuHbokOMMYyHHUKAIIMOHHBIE
TEXHOJIOTUU U CHUCTEMBI CBA3M, Mpoduip "OnTudeckue cUCTeMbl U ceTH cBs3H'. buier
COJZIEPKUT JBa BOIIpOCA U OJIHY 3a]auy.
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10.

11.

12.

13.

14.

15.

16.

17.

[udposoii curaan u 0co0eHHOCTH ero POPMHUPOBAHUSA: TUCKPETH3AIIHS, KBAHTOBAHNE
U KOJAMPOBaHUE, aHAIOro-Uu(poBoe U IUPPO-aHAIOrOBOE MTPeoOpa3oBaHUE CUTHATIA.
NmnynscHo-ko0Bast Moayssinus (MMKM).

Anroputmsl (POpMHUPOBAHUS KOAOB, HAMOOJIEE IUPOKO UCIIONB3YEMBIX B ONITUYECKUX
U(POBBIX TEIEKOMMYHUKAIIMOHHBIX CUCTEMaX Mepeiayu.

[Tnesnoxponnas mudposas uepapxus (PDH). ITpumep moctpoenuss BOCII PDH ¢
UCIIOJIb30BAHUEM aIIapaTypbl LHU(PPOBOTO BOJOKOHHO-ONTHYECKOTO JIMHEHHOTO
TpakTa.

OCHOBHbIE TPUYUHBI OTPaHUYEHUS [JIMHBI PETEHEPALMOHHBIX YYacTKOB JJIA
BOJIOKOHHO- ONTHYECKUX LU(POBBIX CUCTEM MEPEIAUH.

O6o00ménHas cTpykTypHasi cxema mMynbTuIuiekcopoB SDH. OcHoBHBIE OJIOKH U HX
Ha3Ha4YCHHUE.

[IpUHIIMIIBI TIOCTPOCHUS ONTUYECKUX TpaHCHOpPTHBIX cereid SDH. bazosbie
TOMOJIOTUU CeTeH, pe3epBupoBanne. SDH-Kpocchl 1 y3/10BbIE MYHKTHI.
®opmupoBanre HHPOpMAMOHHBIX CTPYKTYp SDH u cxembl mpeoOpas3oBaHHii B
Mpoliecce MYJbTUILNIEKCUPOBaHUsl cUrHaiIoB. CTPYKTypHasl cXema MYJbTHUILIEKCopa
SDH .

Buptyansusie yactubie cetu (VPN). IloctpoeHue BUPTYyalbHBIX YacCTHBIX CeTel
(VPN) Ha 6a3e Texnonoruu MPLS.

Axtusabie (FTTH, FTTB, FTTP) u nmaccuBasie (APON, BPON, EPON, GPON)
TEXHOJIOTMU ONTHUYECKOTO JOCTYIA. ACIEKThl NPOESKTUPOBAHUS.

[Ipumenenue ria3-guarpaMMbl Ajs U OIEHKU 3((HEKTUBHOCTH pabOTHI TUTAOUTHBIX
CHUCTEM ONTUYECKOU CBS3H.

Texnonorust nepenaun naketrHoro tpaguka RPR: tononorus cetn, MAC ypoBeHb,
MEXaHU3Mbl U3Y4YECHHS TOIOJIOTMH U 3AIIUTHI, YIPABICHUE NTOJIOCON U QOS, AlrOPUTM
CIIpaBEJIMBOTO JOCTYIIA.

[lepenaya nmakernoro tpaduka B NG SDH. [IpeobpazoBanue makeTHoro tpaduka B
uH(popmannoHHsie cTpykTypbl SDH (nmpeumymectso npouenypst GFP no cpaBHeHuo
¢ HDLC; VCAT, LCAS).

[IprHIUIIBI TIOCTPOEHUS ONITUYECKUX TPAHCIIOPTHBIX CETEN CBA3U C UCIIOJIb30BAHUEM
TEXHOJIOTHI CHEKTPaIbHOTO paszfeieHus ontudyeckux kanaios CWDM u DWDM.
BB01/BBIBO/I ONITUYECKHUX KAHAIOB B MPOMEKYTOUHBIX Y3J1aX.

CrtpykrypHas cxeMa okoHeuHbIx cTaHunii DWDM. PekoMeHnnanuu no 4aCTOTHOMY
wiany cuctem CWDM u DWDM.

AtMocdepuble ontuueckue auHuM nepenaun (FSO). IlpoGnembl BHenpeHus Ha
«MECTHOW» MIHUPOKOMOJIOCHOU CETH CBSI3H.

OYHKIMOHAJIBHBIE 3JIEMEHTBI ONITHYECKOUN ceTH (METOAbl MOAYJSILIUU U IEMOTYJISIIUN
ONTHUYECKON HECYIIEH; ONTUYECKNE YCHIINTENN — UCTOYHHUKHU IIIyMa U TUHAMUYECKUI
JMana3oH; onTuYecKue (GUIbTPbl, HUPKYISTOPHI, U30ISTOPHI U ATTEHIOATOPHI. ).
ITopsitok BBOJIA B KCILTYaTALIMIO BOJIOKOHHO-ONITUYECKUX JTUHUN CBS3U.

3agaya Nel. [l TEXHOJIOTMM MYJIBTUIUIEKCHPOBAaHUSA C Pa3JEICHUEM IO JJIMHE BOJHBI
(HDWDM), onpenenuTs BEpXHIOI TPaHHILy JOIYCKOB Ha (uIyKTyamnuto Hecymmx fs; eciam mar
MEXy HECYIITUMH TI0 ITTHHE BOJHBI As IpuMepHO paBeH 0,1 HM., a CKOpOCTh Mepeaun Ha K01
Hecyelt 2,5 ['out/c.

3agaya Ne2. [l TEXHOJOTMM MYJIBTUIUIEKCHPOBAaHUSA C Pa3JEICHUEM IO JJIMHE BOJHBI
(HDWDM), ompenenuth BEPXHIOW IT'PaHUIy JIOIYCKOB Ha (QuyKTyanuto Hecymmx fs; ecam mar
gacTtoTHOro maHa 25 I'T1., a ckopocThk epenaun Ha KaKaou Hecymieit 2,5 ['ouTt/c.
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3agaya Ne3d. Jlng TeXHOJOTMM MYJbTUILIEKCUPOBAHUSA C PA3AEICHUEM 110 JJIMHE BOJHBI
(DWDM), ompeaenuTh BEPXHIOW TPaHMILY JOMYCKOB Ha (paykryamuio Hecymux fs; ecam mrar
MEXIy HECYIUMHU IO JUTMHE BOJHBI As = 0,4 HM., a CKOPOCTh Mepenadyn Ha Kakaou Hecymen 10
['GuT/c.

3agaua Ned. i TEXHOJOTHHM MYJIBTUIICKCUPOBAHUS C pa3/ICJICHHEM I10 JUTMHE BOJHBI
(DWDM), ompenenuTh BEPXHIO TPAHUIly JOMYCKOB Ha (aykryanuto Hecymux fs; eciu rmar
gacroTHoro tana 100 I'T., a ckopocTs niepenaun Ha Kaxaoi Hecyei 40 ['ouTt/c.

3agauya Ne5. B ceru PON (FTTP) mMexay onTHYECKHM JTHHCHHBIM TEPMHUHAIOM U ONTHYECKUM
CHUCTEMHBIM TEPMHHAJIOM HCHONb3yeTcss BonokHo G.652 (ZWPF) d¢upmer Hitachi co
CJICIYIOIIMMH TIapaMeTpaMH: 3aTyxaHue 11s1 JIHbI BOTHBI A= 1310 aM. Cocrtasisiet 0,38 n1b/km.,
a st A = 1550 um. — 0,23 nb/km., nnouHa BomHbl HyneBoi nucnepcuu 1300 mm. Tun
nepeaaBaemoro mpotokona Ethernet (EPON) 1,25 I'6ut/c. B cetn ucnonszoBan PLC Splitter 1x4
C BHOCUMBIMU TTOTEpsiMH 7,2 1B, Ha KX bl BEIXOJI KOTOPOTO Yepe3 BOJIOKHO nojacoenuHens! PLC
pazBerBuTeau 1X8 ¢ BHocumbiMu motepsimu 10,5 nb. Pe3epBHas MOIIHOCTh JAHHOW CETH IO
crangapty |EE 802.3ah coorBerctByer PX-20U T.e. 26 nb. Ilpu cTpouWTenbCTBE JTHHHU
UCIIOJIB3YETCS «CyIep-cBapkay (Super Fusion), a KoJHM4YecTBO CpaliCHUI He MPEBBIIIAET BOCKMH
obmmmMm 3aryxanuem 0,44 nb; npu sToM Ha ueThipéx LC coennnennsx tepsercs cymmapuo 0,48
nb. Omnpenenute npeaen NalbHOCTH JTUHUHM, OTPAaHMYEHHBIA 3aTyXaHUEM, C Y4YETOM pe3epBa
noyiep>kku (Maintenance margin) 8 1 ab.

3amaua Ne6. B cetu PON (FTTP) Mexay ONTHYSCKUM JTMHEHHBIM TEPMHHAIOM U ONTHYECKUM
CHUCTEMHBIM TEPMHHAJIOM HCHONb3yeTcss BonokHo G.652 (ZWPF) d¢upmer Hitachi co
CIIEYIOIIUMU TapaMeTpaMHu: 3aTyxanue ais AauHbl BoaHbl A= 1310 um. Cocrapinser 0,4 1b/kMm.,
a g A = 1550 em. — 0,25 nb/km., amuHa BomHBl HyneBoil aucnepcun 1320 vm.. Tun
nepenaBaemoro nporokona Ethernet (GPON) 2,488 I'out/c. B cetn mcmons30BaH CTaHIapTHBIN
pa3zserBuTenb 1X32 ¢ BHocuMbiMM notepsimu 18,5 nb. Pe3epBHas MOIIHOCTh AAHHOM CETH IO
cranaapty ITU G.984.2 cootBeTcTBYyeT ontuke kinacca B T.e. 25 ab. Ilpu crpoutenscTBe TMHUN
UCIIOJIB3YETCSI CBapKa IPH AITOM KOJUYECTBO CpALEHUI HE MpEBBINIAET IMIECTH OOLIUM
MakcuMaibHbIM 3aTyxaHuem 0,44 nb; mpu 3ToM Ha 4YeTBIPEX CTaHIAPTHBIX coenuHuTenax SC
MakcUMaibHO MoxeT mnorepsartbess 2,40 nb. Omnpenenure mnpenen AajdbHOCTU JIMHUM,
OrpaHMYCHHBIN 3aTyXaHUEM, C YUETOM pe3epBa moaepskku (maintenance margin) B 1 ab.

3apaua Ne7. Pesynbrar =leix
U3MEPEHUN  MHOTOKPATHOTO @& & & © Q¢ T\ HQ X @5 & 6w [

HaJIOXKEHUS OUTOBBIX | =@ . seortTabeodLser L ssor VA2 L T—
nocJieioBarenpHocTe  (Timas- ——
aarpaMmMa)  Ha  BBIXOJIE - T
JIMHEHHOTO TPAKTa BOJIOKOHHO- —:—:—"—;M:k——]
OIITHYECKOMN JIMHUH, = metes
MOJIYYEHHBI C  TOMOIIBIO = econtows_ |
aHamM3aTopa KaHaJa

NpEe/ICTaBIeH Ha  PHCYHKE.

Onpenenutsb MOKa3aTeb

Ka4ecTBa UCTIONIB3yeMOM

M(ppOBON CHUCTEMBI NEepeIadn

BER (Bit Error Ratio - | F—m—————— =

K02 QQUIEEHT ouroBpix | 7T oo om0

omMo0K), a TaK xKe

COOTBETCTBYOIUN eMy Q-(haktop.
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3amaya  Ne8.  Pesynbrar ST

File Edit View Help

U3MEPEHUH  MHOTOKPATHOTO S @& /= «|& €T \ R Q@ 4 & o w [
HAJIOKCHUA 6HTOBBIX [1e-6] Laser5:TxExtModLasers. TExtModLaser.Lasercwi[Ere] Ll I

12 [~ Sampling Mode:

nmocyienoBareapHOCTel  (rmasz- | ..

[J Samples
JuarpaMmma) Ha BEIXOJIE | = Sanpes per bt [0
= = Vertical Marke...
JIMHEWHOT O TpaKTa BOJIOKOHHO- | " S e ke, |
o 100 y = Horiz. Markers f

ONTHUYECKOMN TUHUH, | ) s ,
MOJIyYEHHBIH C  TIOMOIIBIO | wf 4 = seRcontours__|
aHaIM3aTopa KaHayia | ” A

B0
NpeJCTaBlIeH Ha  pHCYHKe. | _
Onpenenure CKOPOCTb | wf
nepeJayd CUTrHajga B JIMHUM U | *f

20
BpeMs  HapacTaHus (poHTa |
UMITyJIbCa

-4 1 L L L L L L L L L
50 60 a0 100 120 140 160 180 200 220 250
Time [ps]

3agaua Ne9. B tononoruu kombio ucnonb3dyrores SDH STM-4 ontudeckre MyabTHILIEKCOPBI
«Tpancnopt-S4». Ontuueckuit unteppeiic STM-4 kotoporo paboTaromuii BO BTOPOM OKHE
IPO3pPaYHOCTH UMEET YPOBEHb MOILITHOCTH ONTUYECKOI0 CUrHajla Ha nepejayde: -12 n1bm; ypoBeHb
MOIIHOCTH ONTUYECKOTO CUrHaia Ha npuéme: -36 1bMm. OnpenenuTs AIUHY pereHepaluoOHHOIO
yuactka BOJIC, numutupoBannyio 3aryxanueM BOJIC moctpoeHHOI Ha ocHOBe kabens THa
OKK-50-01-0,7-8. TloTrepu Ha pa3bEMHBIX COSAUHHUTENAX -1 1B, B HEPa3bEMHBIX COCITUHUTEISIX
0,1 nb. ITorepu Ha BBoze (BbIBOAC) -2 nb. DHEpreTHueckuii 3amac cucteMsl 6 1b.

3agauya Nel0. OnpenenuTh MaKCUMAIBbHBIH KOA(PGUIHMEHT 3aTyXaHus (1b/KM) KOTOPBIM MOKET
o0nagaTh BOJIOKOHHBIH CBETOBOJ, HEOOXOAMMBIH ISl MPOEKTUPOBaHUA O€3 peTpaHcisITopa
ydacTKa MAarucTpalid CO CIEAYIOIIMMHU IapaMeTpaMH: HCHOJB3YeTCs CUCTeMa C IUQpPOBOU
CKOpOCThIO Tmepenaun noroka STM-1 ¢ yasepHbIMM JMOJaMH, KoTopass oOecreyuBaer
MaKCHMaJbHOE 3aTyXaHue peTpaHciauroHHOro ydyactka 30 nb npu pabGoueil amuHe BOJHBI A =
1310 HM ¢ yuéroM pa3bEMHBIX coequHeHui. J{mMHa ydyacTka Jo/kHa ObITh 50 KM, MPH 3TOM
HCIOJIb3YIOTCS TocTaBisieMble AnuHbl kabenst 2000mM., morepu Ha cBapHOM coeaunenuu 0.1 nb.
Ha ocHoBe yclioBHif JaHHOTO yyacTKa yCTaHOBJICH PEMOHTHBIH 3amac Ha MOTEPH U3-3a 3aTyXaHUs
0.1 nb/xMm.

3agaya Nell. Onpenenure Kakue NOay4yaTcs 3HAUEHUS YIIMPEHUS UMITYJIbCa U IIMPUHBI TIOJIOCHI
NPOIyCKaHusI KaOeIbHOrO YyUacTKa, MOCTPOSHHOTo Ha ocHoBe kKabesst Tuna OKJI-01-6-24-10/125-
0,36/0,22-3,5/18-2,7 ¢ anuHo# 50 KM C HCMOJB30BaHUEM Jia3epa ¢ pabodueil IMHON BOJHBI A =
1300 HM ¥ IUPUHOH crieKTpa u3mydeHus: AL =2,5 HM.

3agaua Nel2. [Ipu cocteikoBku anmapatypsl LIBOJIT «Akyna» mo onTH4ECKOMY BOJIOKHY C
panuopeneiiHoi cranmmedn STM-1  mpomsBojcTBa Kommanww «MUKpaH» HCHOIB3YIOTCS
ontuyeckue Moaynu LS32-A3S-PI-N paboTaromue no AByM BOJIOKHAM Ha JulMHE BOJIHBI A = 1310
HM C IIMPUHOMN cHeKTpa u3iiydyeHuss AL =2,5 M. OnpenenuTs JUIMHY pereHepalioHHOI0 yyacTKa
BOJIC, numutupoBannyto aucnepcueit. BOJIC nocrpoena Ha ocHoBe kabens Tuna OKJI-01-6-
24-10/125-0,36/0,22-3,5/18-2,7. T1o 3aTyxaHuIo JJIMHA JIUHUK OKa3ajgach paBHOM 40 KM.

3agaya Nel3. Onpenenute MHY pereHepanvonHoro ydactka BOJIC, nuMuTHpOBaHHYIO
mucnieperei. BOJIC moctpoena Ha ocHoBe kabens tuma OKJI-01-6-24-10/125-0,36/0,22-3,5/18-
2,7, c ucnonwp3zoBanuem mapuipyruzatopoB T1600 umeronux ontudeckue Moy SONET/SDH
OC768/STM256 SR-1 paborarorre Mo IByM BOJOKHAM Ha OHOM JUTHHE BOJHBI A = 1550 HM C
MIUPHUHOH criekTpa u3inydeHus AL =0,24 M.

3amaua Nel4. Onpenenuth JUIMHY pereHepanmonHoro ydactka BOJIC, nuMuTHpOBaHHYIO
mucnepcueit. BOJIC nmoctpoena Ha ocHoBe kabens tuna OKK-50-01-0,7-8, ¢ ucnonb3oBaHueM
nByx weaua kouBeptopoB Dlink DMC-700SC  (untepdeiic cranmapra 1000BASE-SX
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paboTaromuii BO BTOPOM OKHE Mpo3payHocTH). [lluprHa moiocsl MpoImycKaHUs OMTHYECKOTO
BOJIOKHA, UCTIOJIb3yeMoro B kadene — 550 MI'r-km.
3agauya NelS. /lns umdposoii mocnenosarensHoctTn 0101000111 moctpouts BpeMeHHBIE
JMarpaMMbl K3MEHEHHSI HHTCHCUBHOCTH ONITHYECKOT0 n3mydeHus ko1oB B iuauu [IBOCIT: NRZ-
S, CMI, 2B3B, 6B1P1R.
3apaua Nel6. Jlns 1mudpoBoit  mocnenoBatenbHocTH (0101000111 mocTpouTh BpEeMEHHBIC
JMarpaMMbl I3MEHEHHSI HHTEHCUBHOCTH ONTHYECKOT0 n3nydeHus ko108 B iuauu [IBOCIL: NRZ-
L, CMI, 3B1C, 6B1P1R
3agaua Nel7. Ha Bxon nuHEHHOro Kojaepa C pas3psAHOCTBIO 8 OWUT TOCTyMaeT OTCYET C
amrmutynoit 1,6 B. OmpenenuTs CTPYKTYpy KOJIOBOM KOMOWHAIIMM Ha BBIXOJIE KOJepa IpHU
MCIIOJIb30BAHUU HATYPAJbHOTO JBOMYHOTO KOJIa, €CIIM HAMPsKEHUE OrpaHuyeHus paBHo 3 B.
3amaua Nel8. Ha BbIxoge JHMHEMHOTO BOCBMM Pa3psiAHOTO KOJEpa B IMPOLECcCe KOAUPOBAHUSA
OTCUETOB OBUIM IMOCIEAOBATEIHbHO CGHOPMUPOBAHBI TMPH HCIOJB30BAHUUM HATYPATbHOTO
JBOMYHOTO KOJIa CJIEIYIOIINE KOAOBble KOMOWHAIIUY:

10110101 01010110 11011101 10110100

N300pa3uTth cUrHai Ha BXOJE M BBIXOJIE KOJIEPa, a TaK )Ke Ha BXOJI€ M BBIXOJE JICKOJepa, €CIIH B
MPOIIECCe Mepeaadu MPOU3OILIN ONTMOKN B TOMEYCHHBIX CHMBOJIAX.

3apaua Nel9. OnpenenuTh cpeHee KOJIMYECTBO OMMOOK, BO3HUKAIOMIUX B JIMHEHHOM TPaKTe
BOCII nmoctpoenHo#t ¢ ucnonszoBanueM anmaparypbl LIBOJIT «Axyna» (STM-1) 3a nepuosr
BPEMEHHU: JIBa 4yaca, a TaK K€ 3a OJJHU CYTKHU; IOJjarasi, YT0 BEpPOSATHOCTb OMIMOKH paBHA 10722,
OIIMOKY HOCAT OJIMHOYHBIN XapaKTep U PAaBHOMEPHO Paclpe/ICICHEI.

3apaua Ne20. /[ BEpOATHOCTH OIIMOKH 10712 paccuMTaTh CpeIHE BpEMS MEXKIY ABYMs
coceHUMU ommOKkamu B uHeHOM Tpakte BOCII noctpoennoii ¢ ucnons3oBanuem SDH STM-
1 nonHOPYHKIIMOHAIBHOTO ONITUYECKOTO MYJbTUILIEKCcOpa «TpancnopT-S1»

3agaua Ne2l.

Onpeenure MaKCUMAJIBHYIO CKOPOCTD TNepenayn nH(opManuu npu KoaupoBanuu NRZ st cieayromnmx
3HAYECHUH MOCTOSIHHON YIIUPEHUs UMITyJIbCa U ATUHBI Kabemns: a) At=10 ue/m, L=100 M 6) At=20 HCc/M,
L=1000 m B) At=2000 HC/M, L=2 KM .

3amaua Ne22.

Onpenenuts caMyr0 HU3KYIO YacTOTY, KOTOpas MOXKET OBITh MPUHATA (HOTOAUOIOM C IHEPreTHUECKUM
UHTEpBajioM B 1,2 3B.

3amaua Ne23.

Onpeaenute MOIIHOCT, B AbM U BT Ha BBIXOJI€ BOJIOKOHHO-ONTHUYECKON JIMHUU AJMHOH 24 KM CO
CIEAYIOLMMHU MapamMeTpaMu: - MolHocTh Ha Beixoge CUJ cocrasnser 20 MBT; - nuHus coctout u3 6
Y4aCTKOB CO CTPOUTEILHOM JJIMHOM B 4 KM ¢ 3aTyXxanueM o=0,6 1b/kM; - TpU COCTUHUTEIIS C 3aTyXaHUEM
mo 2,1 nb; - motepsimu cpammBanus npeHeOpeys; - TOTEPH BBOJA CBETA B BOJIOKHO COCTABISIOT 2,2 1b; -
MOTEePH Ha CTHIKE BOJIOKHA W (poTorpuémHmKa coctaBisitorT 1,8 nb; - motepn Ha M3rHO OTCYTCTBYIOT
(npeneOpeyp)

3agaua Ne24.

Onpeaenute MOIIHOCT, B AbM U BT Ha BBIXOJI€ BOJIOKOHHO-ONTHUYECKON JIMHUU AJIMHOH 24 KM CO
CJIETYIOIIMMHU TTapaMeTpaMu: - MoITHOCTh Ha Beixoge CUJ cocrasmser 20 MBT; - muHusS cocTout u3 6
Y4aCTKOB CO CTPOUTEILHOM JJIMHOM B 4 KM ¢ 3aryxanueM 0=0,6 1b/KM; - TpU COCTUHUTEIIS C 3aTYXaHUEM
mo 2,1 nb; - motepsimu cpammBanus npeHeOpeys; - TOTEPH BBOJA CBETA B BOJIOKHO COCTABISIOT 2,2 1b; -
MOTEPH Ha CThIKE BOJIOKHA M (hoTonpuémuuka coctapisor 1,8 ab; - motepu Ha U3rHO OTCYTCTBYIOT
(npenebpeysn).

OneHKy «0TJIMYHO0» 3aCIyKUBAET CTY/IEHT, IOKa3aBILINI:

— BCECTOPOHHHE U TIyOOKHe 3HaHMSA MPOrPaMMHOTO MaTepuana yueOHON JHUCHIUIUINHBL,
U3JIOKEHUE MaTepuajla B OINPEAEJICHHON JIOTMYECKOW MOCIEA0BAaTEIbHOCTH, C
HCIIO0JIb30BAHNEM COBPEMEHHBIX HaAYYHBIX TEPMUHOB

— OCBOMBILIEMY OCHOBHYIO M 4acThb JOIIOJHUTEIBHON JUTEPATyphbl, PEKOMEHIOBAaHHYIO
IpOrpaMMoOM, MPOSBHUBIIEMY TBOPYECKHE CIHOCOOHOCTH B TMOHMMAHMM, W3JIOKEHUH U
IIPaKTUYECKOM MCIOJIb30BAHNN YCBOCHHBIX 3HAHU;
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— [IOJIHBIE, YETKHUE, JIOTUYECKH MTOCIIEI0BATENbHBIE, IPABUJIbHBIE OTBETHI HA TOCTABICHHBIE
BOIPOCHI, CTIOCOOHOCTH JIelaTh 000CHOBAHHBIE BHIBOJIBL;

— YMEHHE CaMOCTOSITEJIbHO aHAM3UPOBAaTh (PAKThI, COOBITUS, SIBIICHUS], TPOLIECCHl B HX
B3aUMOCBSI3U U PaA3BUTUHU; CHOPMHUPOBAHHOCTH HEOOXOAMMBIX MPAKTUYECKUX HABBIKOB
paboThI ¢ U3YyYEHHBIM MaTEPHAIIOM;

OneHkKy «X0opouo» 3aciayKUBaeT CTYIEHT, OKa3aBIINIi:

— CHUCTEMAaTUYECKUN XapakTep 3HAHUM U YMEHHUM, CIIOCOOHOCTh K UX CAMOCTOSITEIbHOMY
NPUMEHEHUI0 M OOHOBJIEHHIO B XOJE IOCIEAYIOUEro OO0Y4eHHs U IPaKTUYECKOU
NEATENBHOCTH;

— JIOCTAaTOYHO IOJIHbIE W TBEPABIC 3HAHMSA INPOIPAMMHOIO MAaTEepHaja JUCLUIUIMHBL,
IIPaBUJIBHOE IIOHMMAaHME CYIIHOCTH M B3aUMOCBSA3M PAaCCMaTpUBAEMBIX SBJIICHUHN
(porieccoB);

— TocjenoBaTeNbHble, MPAaBUIbHbIE, KOHKPETHbIE, 0€3 CYIECTBEHHBIX HETOYHOCTEH
OTBEThl Ha IIOCTABJICHHBIE BOIIPOCHI; YBEPEHHOCTb INPHU OTBETE HA JONOJHUTEIBHBIE
BOIIPOCHI;

— 3HAaHUE OCHOBHOW PEKOMEHJOBAaHHOW JMTEpaTyphbl; YMEHHE JOCTATOYHO IIOJIHO
aHANM3UPOBaTh (DAKTHI, COOBITUS, SIBJICHHUS U TPOLECCHl, MPUMEHSTh TEOPETUUYECKUE
3HAHUS [IPU PEIICHUH NPAKTUYECKUX 3a/1a4;

OneHKy «y/10BJIETBOPUTEIbHO» 3aCIYKUBAET CTYEHT, [I0KA3aBLINI:

— 3HaHUS OCHOBHOT'O POTrPaMMHOT0 MaTepuasa Mo AUCHUILUINHE B 00beMe, HE0OX0IUMOM
JUISI TIOCJIETYIOIIETO O0YyU€EHHUS U IPEJICTOSIIEH MPaKTUYECKOM 1eATeIbHOCTH;

— 3HAKOMOMY C OCHOBHOM PEKOMEHI0BAaHHOM JINTEPATypOK;

— JIONYCTUBIUEMY HETOYHOCTH W HapYWIEHHs JOTMYECKOW IOCIECI0BATEIbHOCTH B
U3JI0O)KEHUH NPOrpaMMHOIO MaTepuaja B OTBET€ Ha D3K3aMEHE, HO B OCHOBHOM
oOnajaronieMy HEOOXOAWMBIMH 3HAHUSAMH U YMEHHSAMHM [UII HMX YCTpaHEHHUsS IpHU
KOPPEKTHPOBKE CO CTOPOHBI 3K3aMEHATOPA.

— IIPOJIEMOHCTPUPOBABIIEMY NPaBUIIbHBIE, 0€3 TPyOBIX OINOOK OTBETHI HA TOCTABJICHHBIE
BOIIPOCHI, HECYIIIECTBEHHbIE OIINOKY;

— MPOSIBUBIIEMY YMEHHWE IPUMEHSITh TEOPETUUYECKHWE 3HAHUS K PELICHUI0 OCHOBHBIX
NPAKTUYECKUX 3aJa4y, OrpPAaHUYEHHbIE HABbIKK B OOOCHOBaHUU BBIJBUTAEMBIX
IIPEVIOKEHUN U IPUHUMAEMBIX PELICHU; 3aTPyIHEHUS IIPU BBIIIOJHEHUH IPAKTUYECKUX
paboT; HEJOCTATOYHOE HCIOIb30BAHNE HAYYHON TEPMHUHOJIOIMH; HECOOIIOJEHUE HOPM
JUTEPATYPHOH PEUHN.

OreHKa «HEY10BJIeTBOPUTEIBLHO» CTABUTCS CTYACHTY, OOHAPYKHUBILEMY:

— CYyIIECTBEHHBbIE MpoOeasl B 3HAHMM OCHOBHOIO IPOrpPaMMHOrO MaTepuana IIo
JUCLIUILINHE;

— OTCYTCTBHE€ 3HAHWM 3HAYMTENIBHOM YaCTH NPOrPAMMHOIO MaTepHasla; HEIIOHWMAaHHE
OCHOBHOT'O COJIEpP)KaHUSI TEOPETUYECKOrO0 MaTepuana; HECIHOCOOHOCTb OTBETHTh Ha
YTOYHSIIOLIME BOIMPOCHI; OTCYTCTBHE YMEHHUS HAyyHOro OOOCHOBaHUSI MpodIIeM;
HETOYHOCTH B UCITOJIb30BAHUU HAYYHOU TEPMUHOJIOTUU

— HEYMCHUE IPUMEHATh TEOPETUYECKUE 3HAHMS IIPU PELICHUM MNPAKTUYECKUX 3ajad,
OTCYTCTBHE HAaBBIKOB B OOOCHOBAHMM BBIIBUTAEMBIX TNPEJIOKEHUN M NPUHUMAEMBIX
pelLIeHui;

— JIOMYCTUBILIEMY MPUHIUIHAIbHBIE OITMOKH, KOTOPbIE HE TO3BOJISIIOT €MY MPOJAO0KUTD
oOyyeHHe WM NPUCTYNUTh K TMPAKTUUYECKOH MAeATeIbHOCTH O€3 JONMOJTHUTEIbHOU
IIOATrOTOBKH 10 TAaHHOM JUCLMIUIMHE.
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OreHOYHBIE CpPENCTBA JJIsl MHBAJIHMIOB H JIMII C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMHU
310pOBbSI BHIOMPAIOTCSI C YYETOM UX UHIUBUYAJIbHBIX ICUXO(DU3NUECKUX OCOOEHHOCTEH.

— TpU HEOOXOAWMOCTH WHBAJIHIAM U JIUIAM C OTPaHUYEHHBIMH BO3MO>KHOCTSIMH
3JI0POBbSI IPEIOCTABIISETCS TOTIOTHUTEIHHOE BPEMS JJIs1 IOJTOTOBKH OTBETA;

— MIpU TIPOBEJICHUU MPOIEAYPHl OLIEHUBAHUS Pe3yIbTaTOB O0YUYEeHUSI UHBAJIUIOB U
JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbs TIPEyCMATPUBAETCS UCIIOIb30BAHUE
TEXHUYECKHX CPEACTB, HEOOXOMUMBIX KM B CBS3M C WX WHIAUBUIYATHHBIMA
0COOEHHOCTSIMU;

— TpU HEOOXOJUMOCTH JJIsi 00Yy4aroUuuXcsi ¢ OTPaHMYEHHBIMU BO3MOXXHOCTSIMHU
3JI0POBbSI U MHBAJIHJIOB MPOIEAYPA OLIEHUBAHUS PE3YIBTATOB O0YUEHHS MO AUCIUTUIAHE
MOYKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.

[Iponemypa olieHUBaHMS pe3yabTaTOB 00yUEHHSI MHBAJIUIOB U JIMII C OTPaHUYEHHBIMU
BO3MOXHOCTSIMU 3/I0POBbsI TIO TUCIHUIUIMHE (MOIYJI0) TPEAyCMaTpUBAET MPEIOCTaBICHHUE
uHpopManuu B (popMax, aanTHPOBAHHBIX K OTPAHUYCHUSM WX 3I0POBBS M BOCIIPHSITHS
HHGOpMAITUH:

JUist U1 ¢ HapYIICHUSIMU 3PEHUS

— B IIe4aTHO popMe yBEIMYEHHBIM LIPUPTOM,

— B (pOpMe AIEKTPOHHOTO TOKYMEHTA.

JUJis U1 ¢ HapyIIEHUSIMU CITyXa:

— B IIeYaTHOM (opme,

— B (pOpMe AIEKTPOHHOTO TOKYMEHTA.

JUis U1 ¢ HapyIIEHUsIMUA OTIOPHO-/IBUTATENILHOTO amapara:

— B IIeYaTHOM (opme,

— B (pOopMe AIEKTPOHHOTO TOKYMEHTA.

JIaHHBIH TIEpEeYeHb MOKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA
00ydJaromuxcs.

5. IlepeyeHb OCHOBHOH W [IONOJHUTEJILHOW Y4eOHOWl JHTEepaTyphl,
HE00XO0AUMOM /IJIsl OCBOCHUS TUCHMILIMHBI (MOAYJIs1).

5.1 OcHoBHas JIMTEpaTypA:

B IISITOM ceMecTpe

9. Cetu u cuctemsl niepeaaun HHGOPMAIUU: TEICKOMMYHUKAIITMOHHBIC CETH | YYCOHUK U
MPaKTUKYM JIJIs akagemudeckoro 6akamaspuata / K. E. Camyiinos [u ap.] ; mox pen. K.
E. Camyitnosa, U. A. llanumoga, []. C. Kyns6oa. — M. : UznatenscTBo FOpaiit, 2016.
— 363 c. — (Cepus : bakanasp. Akagemuueckuii kypc). — ISBN 978-5-534-00256-0.
— Pexum gocryma @ www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-
ES54ACBBBE?29. I'pud YMO BO

10. Iyxanos, B.H. Bonokonno-ontuueckasi TexaHuka. [Ipaktuueckoe pykoBOACTBO /
B.H. llyxanos, M.{l. SlkoBnes. - Mocksa : Undpa-Unxkenepus, 2014. - 304 c. - ISBN
978-5-9729-0078-7 ; To  xe [OnekTpoHHBI  pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=234772

11. I'opauenko, B.H. MHorokaHanbHbIe TeIEKOMMYHHKAIIMOHHBIE CUCTEMBI. Y YeOHUK
Ui By30B [DnektpoHHblid pecypce] : yueb. / B.H. I'opauenko, M.C. TBeperkuii. —
OnekTpoH. naH. — Mocksa : ['opsuas nunus-Tenekom, 2013. — 396 c. — Pexum
nocryma: https://e.lanbook.com/book/11830. — 3aru. ¢ sxkpana. Y MO 1o oOpazoBanuio
B o0actu H(PpOKOMMYHMKAMOHHBIX TEXHOJIOTHI

42


http://biblioclub.ru/index.php?page=book&id=234772

12. Onrtuueckue 1U(GPOBBIE TEICKOMMYHHUKAIMOHHBIE CHUCTEMBI: J1aDOpPATOPHBIMA
npaktukyM. / A.C. JleBuenko, B.B. Cirocapesckuii, H.A. SIkoBenko/ ISBN 978-5-8209-
0872-9 Kpacuomap. KyOauckuit roc. yu-t, 2013. U.1: Benenue B TEXHOJIOTHIO
1M poBEIX TeeKkoMMyHUKaIIMOHHBIX ceTeil TCP/IP. 82c.

13.  KcenodontoB C.H., IloptHoB D.JI. Hampapmstoniue CHCTEMBI 3JIEKTPOCBS3H.
COopnuk 3amau. YueOHoe nmocodue A By3oB/ 2-e usj., crepeotur. 2014 r. 268c

14. BunokypoB, B.M. IludpoBbeie cuctemMbl mepenadu : ydeOHoe Tmocooue /
B.M. BunokypoB. - Tomck : Tomckuid TOCYAapCTBEHHBIM YHUBEPCUTET CHUCTEM
yIpaBlIEeHUs U panodyieKTpoHuku, 2012. - 160 c. ; To xe [DnekTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=209018

15. Bnaco M.M. Texaudeckas JUarHOCTHKA COBPEMEHHBIX ITU(POBBIX CETEH CBS3H.
OcCHOBHBIE IPUHIUIIBI U TEXHUYECKHE CPEACTBA U3MEPEHU MTapaMeTPOB NepeIaun AJis
cereit PDH, SDH, IP, Ethernet u ATM/ Ilox pen. M.M. I[Ituuankosa 2012 r., c. 9-28.

B IIIECTOM CEMECTpE

1. TenexoMMyHUKalMOHHBIE cucTeMbl U ceTH: B 3 Tomax. Tom 3. - MysbTHCEpBHCHbBIE
ceTu [DneKTpoHHBIN pecypc] : yueb. mocobue / B.B. Benuuko [u np.]. — DnekTpoH.
naH. — Mocksa : ['opsuas nunus-Tenekom, 2015. — 592 ¢. — Pexum goctyna:
https://e.lanbook.com/book/64092. — 3arun. ¢ skpana. YMO 1o obOpa3zoBaHuio B
00J1aCTH TEIEKOMMYHUKAIIUN

2. Onrryeckre TeIeKOMMYHUKAIIMOHHBIC CUCTEMBI [ DIIEKTPOHHBIN pecypc] : yueb. / B.H.
I'opauenko [u ap.]. — OnextpoH. gaH. — Mocksa : ['opsiuas nunug-Tenexkom, 2011. —
368 c. — Pexum nocryma: https://e.lanbook.com/book/5147. — 3aru. ¢ skpana. Y MO
1o 00pa30BaHMIO B 00JIACTH TEIEKOMMYHHUKALIUN

3. OnTmueckne UUGPOBBIE  TEIEKOMMYHUKAIIMOHHBIE  CHCTEMBI:  J1a0OpaTOPHBIN
npaktukyM. / A.C. JleBuenko, E.A. JlaBpentneBa, FO.A. Tuxonosa, H.A. flkoBenko/
Kpacuonap. Ky6auckuii roc. yH-T, 2013. U.2: OcHOBBI pab0ThI pacmpe/IeIeHHbIX CeTei
Ha 6a3e npotokosioB BGP u MPLS 153c.

4. Illapanrosuy, C.H. MHOroBOJIHOBbIE ONTHYECKUE CUCTEMBI CBSA3H : yueOHOe nmocodue /
C.H. Ulapanrosuy ; MunucrepctBo o0pa3oBanusi u Hayku Poccuiickoii deneparum,
Tomcknii ['ocynapcTBeHHblll Y HUBepcuTeT Cuctem YnpasieHus U PannosnexrpoHuku
(TYCVP) - Tomck : TYCVYP, 2013. - 157 c. : wi.,Tabn., cxem. - bubnuorp.: c.139-142.

To xKe [D11eKTpOHHBIN pecypcl]. - URL:
http //biblioclub.ru/index.php?page=book&id=480597

5. Canex b., Teitx M. Ontuka u poronuka. [Ipunuunsl npumenenus T.2. lonronpyaHbiii:
N3narensckuit Jom «UaTemnext», 2012 — 784 c. (20)

JUis  OocBOEHUS MJUCHUIUIMHBI MWHBAJWAAMM M JIMUAMU C OTrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JIOPOBbSl UMEIOTCS W3JIaHHUA B DJIEKTPOHHOM BHJIE€ B 3JEKTPOHHO-
oubnuoreunsix cucremax «Jlaus» u «HOpaitmy.

5.2 JlonoJHuTEIbHAS IATEpPATypAa:

1. AnekceeB, E.b. IlpoexTnpoBaHMe # TEeXHHYECKas OKCIUTyaTals IHPPOBBIX
TEeJIEKOMMYHHUKAIIMOHHBIX CUCTEM M ceTel [ DIeKTpOoHHBIN pecypce] : yueb. mocodue /
E.b. Anekcees, B.H. I'opauenko, B.B. Kpyxmanes. — DnekTpoH. naH. — Mocksa :
I'opsiuas  nauausa-Tenekom, 2012, — 392 c¢. — Pexum pgocryna:
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http://www.techbook.ru/book_list.php?str_author=%D0%9A%D1%81%D0%B5%D0%BD%D0%BE%D1%84%D0%BE%D0%BD%D1%82%D0%BE%D0%B2%20%D0%A1.%D0%9D.
http://www.techbook.ru/book_list.php?str_author=%D0%9F%D0%BE%D1%80%D1%82%D0%BD%D0%BE%D0%B2%20%D0%AD.%D0%9B.
http://biblioclub.ru/index.php?page=book&id=209018
http://biblioclub.ru/index.php?page=book&id=480597

10.

https://e.lanbook.com/book/5111. — 3arn. ¢ skpana. YMO 1o o0Opa3zoBaHuio B
001acTH TeIEeKOMMYHHUKAIUH
®oxkuH, B.I'. Korepentnsle ontuueckue cetu : yueoHoe nocooue / B.I'. @okuH ;

®enepasibHOE areHTCTBO CBsI3H, DeiepanbHOe rocyIapcTBeHHOE 00pa3oBaTeIbHOE
OI0/KETHOE YUPEXKICHHE BhICIIETO MpodeccuoHanbHOro oopazoBanus «CuOupckuii
rOCY/IapCTBEHHBIN YHUBEPCUTET TEICKOMMYHHUKAIIUN 1 UHPOPMATUKWY. -
HoBocubupck : CuOupckuii rocy1apcTBEHHBIN YHUBEPCUTET TEIEKOMMYHHUKAIIUN U
undopmaruku, 2015. - 371 c. : un., Tabi., cxem. - bubnuorp. B kH.. ; To xe
[DnexTponnbiii pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=431522

®oxkuH, B.I'. IIpoexTupoBanue onTHYECKONW CETU AOCTYMA : yueOHoe nocoodue /

B.I'. ®okuH ; MUHHCTEPCTBO CBSA3U U MAaCCOBBIX KOMMYHUKali Poccuiickoit
Oenepannn, Genepanbuoe areHTcTBO cBsizu, DI'OBY BIIO «Cubl' YTU». -
HoBocubupck : Cubupckuii rocy1apcTBEHHBIN YHUBEPCUTET TEIEKOMMYHUKALUN U
uHpopmatuku, 2012. - 311 c. : mi., Tabdi., cxem. - bubnmorp. B kH.. ; To ke
[DnexTponnbiii pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=431523

Kpyk, b. W. TerekoMmMyHUKaIIMOHHBIE CUCTEMBI U ceTH [TekcT] : yuebHoe mocobue
JUTSL CTYJIEHTOB BY30B CBsi3u  Kosuiemkeit. T. 1 : CoBpemenusie TexHosoruu / b. W.
Kpyx, B. H. [Tonantonomyno, B. I1. lllyBasnos ; mox pexn. B. I1. IllyBanosa. - [4-¢ u3x.,
ucthp. u J01.]. - Mocksa : 'opstuas muaus-Tenexom, 2013. - 620 c.

Cy66otun, E.A. Metoasl u cpeacTBa U3MEPEHHUS TapaMeTPOB ONTHYECKUX
TEJICKOMMYHUKAIIMOHHBIX CHCTeM.YueOHOoe mocoOue st BY30B [DJIEKTPOHHBIH
pecypc] : yueb. mocobue — InekTpoH. 1aH. — Mocksa : ['opsuas nuHus-TenexkoMm,
2013. — 224 ¢. — Pexum noctyma: https://e.lanbook.com/book/11845.

3aneunukoB, C.B. OCHOBBI MOCTPOCHHSI BUPTYaIbHBIX YAaCTHBIX ceTed : YueOHoe
nocoOue Jyisi By30B [DNEKTpOHHBIN pecypc] : yuebHoe mocodue / C.B. 3aneyHuKkoB,
H.I'. Munocnasckas, A.M. Toncroit. — DnekrpoH. nan. — M. : T'opsauad nuHusA-
Tenexom, 2011. — 248 C. — Pexxum JlocTyma:
http://e.lanbook.com/books/element.php?pll_id=11834

byneuiauna, H.B. OntuMuszanms cereil ¢ MHOTONPOTOKOJIBHOW KOMMYTAIIUEW 10
MeTKaM. [ DneKTpoHHbIN pecypc] : Mmonorpadus / H.B. Bynsinauna, J[.C. TpubyHckwuid,
B.II. IlyBanoB. — DnektpoH. naH. — M. : ['opsuas nunus-Tenekom, 2010. — 144 c.
— Pexxum nocryna: http://e.lanbook.com/books/element.php?pll id=5129

Jubpos, M. B. Cetu u TenekoMmmyHUKaIMu. Mapuipytuszanus B ip-ceTsx B 2 4. HacTb
1 : yueOHUK U MPAKTHKYM JUIs akagemMudeckoro 6akanaspuara / M. B. [lu6pos. — M.
: M3parensctBO Opaiit, 2017. — 333 c. — (Cepus : bakanaBp. AxageMuyecKkuit
kypc). — ISBN 978-5-9916-9956-3. — Pexum gocryma : www.biblio-
online.ru/book/A1108A1F-2790-403D-A480-06B166867AA5. I'pud YMO BO
Jubpos, M. B. Cetu u TenexkoMmyHHuKaImu. Mapiipyruzanus B ip-ceTsix B 2 4. YacTb
2 : yueOHUK U MPAKTUKYM IS akageMudeckoro Oakanaspuata / M. B. [lu6pos. — M.
: U3narensctBo IOpaiit, 2016. — 351 c¢. — (Cepus : bakanaBp. AkaneMuyeckuit
kypc). — ISBN 978-5-9916-9958-7. — Pexum pocryma : www.biblio-
online.ru/book/B4F3CE8SE-BBOC-4FFF-A7E7-54B864F39AAS. ['pud YMO BO
Cetu 1 cucTeMbl Nepeiauyu MHPOpPMaAIUU: TEIEKOMMYHUKALMOHHBIE CETH : yYEOHUK U
NPAaKTUKYM Juist akagemudeckoro Oakanaspuara / K. E. Camyiinos [u ap.] ; mox pen.
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http://biblioclub.ru/index.php?page=book_red&id=431522
http://biblioclub.ru/index.php?page=book&id=431523
https://e.lanbook.com/book/11845
http://e.lanbook.com/books/element.php?pl1_id=11834
http://e.lanbook.com/books/element.php?pl1_id=5129

K. E. Camyitnosa, 1. A. Illanumosa, 1. C. Kynsa6osa. — M. : M3gatensctBo FOpaiiT,
2016. — 363 c. — (Cepus : bakamaBp. Akanemudeckuii kypc). — ISBN 978-5-534-
00256-0. — Pexum gocrtyma : Www.biblio-online.ru/book/D02057C8-9C8C-4711-
B7D2-ES54ACBBBE?29

11. bepnun, A.H. OcHoBHBIE MpoTOKOJIBI HTEpHET : yueOHoe mocodue / A.H. bepnun. -

Mocksa : Untepner-YHusepcutet Mapopmannonnsix Texnonoruid, 2008. - 504 c. :
ni1.,1a071. - (OcHOBBI HHPOPMAIIMOHHBIX TexHOJoTHi). - ISBN 978-5-94774-884-0
To e [DnexkTponHbIi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232986

5.2 Ilepuoauyeckue U3TaAHUA:

Kypnan: xxypuan «Doton Dxcnpece»

6. Ilepedyenb pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHUKAIMOHHOMH CeTH
«/HTepHeT», He00XOAUMBIX JJI1 OCBOCHHSI AMCHUILIMHBI (MOIYJISA).

1. DnexrponHas nHpopMaMOHHO-00pa3oBarTenbHas cpeaa MonynbHoro /Jlunamuyeckoro
O6yuenus KyoI'Y — paznen «Ontuueckue nudpoBbie TEIEKOMMYHHUKAITMOHHBIE CHCTEMBI»
http://moodle.kubsu.ru/enrol/index.php?id=372

2. DnekrponHas 6ubnnorexa FOPAWT: www.biblio-online.ru

3. DnextponHo-6ubanoreynas cuctema JIAHD: https://e.lanbook.com

4. Caiit pa3paboTuMka MPOrpaMMbl SMYIAIHUH paboThl TioOanmbHbIX cerer GNS.3:
http://www.gns3.net/

5. Kypuan «Texnuka CBA3u» — MPOU3BOJACTBEHHBIN TEXHUYECKHI KYypHAJI, OCBEIIAET
BCE aCIIEKThI TEJICKOMMYHUKAMMI U CBA3U: https://iks.sut.ru/rubricator/tehnika-svyazi/

7. MeToanueckue yKazaHus 1 00y4aromIUXcs 10 OCBOEHU IO JUCIHUIIIMHBI (MOXYJIfA).

Jlexuusi siBAsieTcss OAHOM M3 (OpM HM3y4YEHUs TEOPETHMUYECKOro Mmarepuana Io
JUCLMIUIMHE. B Xome JEeKIMOHHOrO Kypca MpPOBOJIUTCS H3JI0KEHHE COBPEMEHHBIX
HAYYHBIX MOJIXOJIOB U TeopHil. B TeTpaau sl KOHCTIEKTUPOBAHUS JIEKIIUNA HEOOX0IUMO
UMETh MOJIs, Te N0 XOAY KOHCIIEKTUPOBAHMS JIETAt0TCSI HEOOXOMMBbIE MOMETKU. 3amucu
JIOJDKHBI OBITh N30MPATEIbHBIMU, TOJTHOCTBIO CIIEIYET 3alUChIBaTh TOJIBKO ONPEIEICHNUS.
B koHCHekTe MNPUMEHSIOT COKpALIEHUE CJIOB, YTO YCKOpSeT 3amuch. Bompocsl,
BO3HUKAIOIIME B XO/I€ JIEKIIMH, PEKOMEH1YETCsl 3alIUChIBATh HA MOJSAX U MOCIE OKOHYaHUS
JIEKIIMHM 0OpaTUTHCS 3a pa3bsICHEHHUEM K TpernogaBatesnto. Heobxoammo akTHBHO paboTaTh
C KOHCIIEKTOM JIEKI[MU: TIOCJI€ OKOHYAHUS JIEKIIMH PEKOMEHAYETCS IEpPEYuTaTb CBOU
3aMHCH, BHECTH TONPABKU U JJOTIOTHEHMS.

OnHUM U3 OCHOBHBIX BHJIOB JESTEIBHOCTH CTYJEHTA SIBISIETCSI CAMOCTOSITENIbHAS
pabota, KOTOpas BKIIOYAaeT B ceOs M3ydeHHE JEKIMOHHOTO MaTepuaya, y4eOHHKOB U
y4eOHBIX MOCOOMH, MOATOTOBKM K BBINOJIHEHUIO JTAOOPATOPHBIX paboT M 0pOPMIICHHUIO
TEXHHUYECKHX OTYETOB MO HUM, a TaK € TMOJArOTOBKM K MPAKTHUECKUM 3aHSATHUSM
U3Y4YeHHEM KpaTKOW TEOpUH B 3a/layHUKAX U PEUICHUH TOMAIIHUX 3aJaHuM.

MeToauka  CaMOCTOATENbHOM ~ pabOThl  MPENBAapUTEIBHO  Pa3bICHIETCS
IPENnojaBaTeieM U B MOCIEAYIOLIEM MOXET YTOUHATHCA C YYETOM HHAMBHUAYAIbHBIX
0COOEHHOCTEN CTYIEHTOB (PEKOMEHAAINH Pa3MEIEHbI B 3JIEKTPOHHON HHPOPMAITMOHHO-
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oOpaszoBarenbHON cpene MoaymnpHoro Hunammyeckoro OOyuenuss KyOI'Y — pasmen
«OnTuueckue uudpoBbie TEJIEKOMMYHUKAI[MOHHbIE CUCTEMBbI»
http://moodle.kubsu.ru/enrol/index.php?id=372). BpeMs u MeCTO CaMOCTOSATEIBHOM
paboThl BBIOMPAIOTCA CTYJEHTAMHU II0 CBOEMY YCMOTPEHHIO C YYETOM PEKOMEHJAluil
npernojaBaTesisi B BUJE IUIaHA CAMOCTOSITENIbHOM paboThl cryneHrta. [lnanupoBanue
BPEMEHH Ha CaMOCTOSITENIbHYIO pPabOTy, HEOOXOJUMOTO Ha H3y4YeHHE HaCTOsIIEH
JTUCLUIUIMHBI, CTYAICHTaM JYy4Ille BCEr0 OCYIIECTBIATh HA BECh CEMECTP, PEAyCMaTpUBas
IIPU 3TOM peryJsipHOE MOBTOPEHUE MPOHACHHOTO MaTepHala.

CaMocTodaTenpHyl0 paboTy Haja AUCHUIUIMHOW ClieyeT HauuHATh C H3y4eHUs

IPOrpaMMBbl, KOTOpasi COJIEP>KUT OCHOBHBIE TPEOOBAaHUS K 3HAHUSM, YMEHHUSIM M HaBBIKaAM
oOyudaembix. O0s3aTeIbHO CIE1YET BCIOMHUTh PEKOMEHIallUU IIPETogaBaTelis, JaHHbIE B
XOJIe¢ YCTAaHOBOYHBIX 3aHATHH. 3aTeM clelyeT MPUCTYNaTh K H3YYEHUIO OTICIbHBIX
pa3ziesioB U TEM B MOPSJKE, TPEyCMOTPEHHOM MPOTPaMMOii.
[TonyunB mpexacraBieHHe OO0 OCHOBHOM COJEp)KaHMM paszfesia, TeMbl, HEOOXOAUMO
U3YYUTh MaTepHall IO TeMe, U3JOKEHHbI B ydeOHuke. llemecooOpa3sHO cOCTaBUTH
KpaTKUW KOHCHEKT WM CXEMY, OTOOpa)Xarollyrd CMBICI M CBS3U OCHOBHBIX IOHSTHI
JNAHHOTO pa3/iefia W BKJIIOYEHHBbIX B Hero TeMm. OOs3aTeNbHO CleAyeT 3aluchbiBaTh
BO3HUKILIKE BOIIPOCHI, HA KOTOPBIE HE Y1aJI0OCh OTBETUTH CAMOCTOSITEIBHO.

Heo0xoMMo HM3y4uTh CHHCOK PEKOMEHJIOBAHHONW OCHOBHOW W JIOMOJIHUTEIHHOU
JUTEPATyphl U YOEAUThCS B €€ HAIMYUU B JIMYHOM I0JIb30BAaHUU WU B TOJPA3ICIICHUIX
OuOIMOTEKH B OyMa)KHOM WJIM AJIEKTPOHHOM BHjIE. BCI0 OCHOBHYIO YUEOHYIO TUTEPATypy
JKENAaTeTbHO M3y4aThb C COCTABIIGHHEM KOHCHEKTa. YUTeHue JIUTepaTyphl, He
COMPOBOXKJIAEMOE KOHCIEKTUPOBaHUEM, Majo pe3yiabTaTuBHO. llenp HamucaHus
KOHCIIEKTa MO JAMCLUMIUIMHE — C(OPMHUPOBATh HABBIKM IO MOUCKY, OTOOpY, aHAIU3y U
dbopMynupoBaHHIO Y4eOHOro Marepuana. OTH HaBBIKM 00S3aTeNbHBI JJIs1 JIFOOOTO
CHEIUANNCTa C BBICIIUM OOpa30BaHUEM HE3aBUCHUMO OT BBIOPAHHOTO HAINpaBICHUS.
Hanucanue KoHCHEKTa AOHKHO OBITh TBOPUYECKUM — HYKHO HE MEPENUCHIBATh TEKCT U3
MCTOYHUKOB, HO MbITAThCS KPATKO U3JaraTb CBOMMH CJIOBAMH COJEp’KaHUE OTBETA, MPHU
TOM MaKCHUMAaJIbHO €T0 CTPYKTYPUPYS U UCTOJIb3Ys CUMBOJIBI M YCIOBHBIE 0003HAYECHUS.
KonupoBanue u 3aydnBaHrne HEOCMBICICHHOTO TEKCTa TPYA0EMKO U MO OOJIBIIOMY CUETY
HE MMeeT MO3HABaTeJIbHOM M MpaKTHUeCcKoW LeHHOCTH. [Ipu paboTe Haa KOHCIEKTOM
0053aTeNIbHO BBIABIIAIOTCS M OTMEUAIOTCS TPYIHBIE JJII CaMOCTOSATEIBHOTO W3Y4YEHHS
BOIIPOCHI, C KOTOPBIMH YMECTHO 00OpPaTUThCS K MPENoIaBaTelo MPU MOCEICHUN 3aHATUI
¥ KOHCYNbTalui, MO0 B MHAMBUAYATbHOM nopsake. [Ipu uteHnn yuyeOHOM U HaydHOU
JUTEpaTypbl HEOOXOIMMO BCET/A CIEIUTh 3a TOYHBIM M MOJHBIM NOHUMAHUEM 3HAYEHUS
TEPMHHOB U COJEP>KaHMsI IMOHATUH, HCIIOIB3YEMBIX B TEKCTE. Beerna cienyer yTouHsATh
3HAYEHHUS O CIOBAPSIM WJIU SHUUKIIONEINSIM, IPH HEOOXOAMMOCTH 3alHChIBATh.

K nmabGoparopubiM paboTraM cieyeT TMOJArOTOBUTBCS  MPEABAPUTEILHO,
O03HAaKOMUBIIIUCh C KpaTKOW HO crenuduyeckor Teopueil pasmenieHHod B Cpene
MonysbHOTO JInHAaMU4YeCKOTO OOy4eHus KyoI'Y
http://moodle.kubsu.ru/enrol/index.php?id=372, mnapons 3ammcu JOCTyna B pasjaed
JUCIUIUIMHBI BBIIAETCS HA MEPBOM 3aHATHH. PekoMeHyeTcss 03HaKOMUTBCS 3apaHee U ¢
METOAMYECKUMHU PEKOMEHJAIMSIMH TI0 TPOBEIECHUIO COOTBETCTBYIOLICH J1ab0opaTOpPHOI
paboThl, U B ciydyae HEOOXOAMMOCTU MPOBECTH IPEIBAPUTEIBHYIO MOATOTOBKY. Buaeo
JIEKIMU TTIOMOTal0T BCIIOMHUTH ayJUTOPHBIA MaTepHall.

HenocpencTBenHasi moAroToBKa K 3a4€Ty OCYIIECTBIISIECTCS MO TeMaM JIEKIIMOHHBIX
CEMHHAPCKUX 3aHATUN U TaOOPaTOPHBIX padoT.
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Best paGota mo opranusanuu BbIOOpa CTYJE€HTAMU TEM KYpPCOBBIX IPOEKTOB U
3aKpEIUICHUI0 HAYYHBIX PYKOBOJUTENECH MPOBOAUTCS Kadenpol ONTONEKTPOHUKH,
COBMECTHO C 3aBEJIYIOLIUM Kaeapsbl.

[TpumepHas TemaTHKa KypCOBOTO IMPOEKTHPOBAHUS pa3padaThbiBaeTCAd M €XKErOAHO
oOHoBnsieTcs: Kadenpoil. 3akperuieHue 3a CTYJIEeHTaMM TEeM KYPCOBBIX IPOEKTOB
NPOU3BOANUTCS MO MX JMYHBIM 3asBJICHUSAM Ha HMMs JeKaHa WIM 3aB Kadeapoil, mo
COIJIACOBAHMIO C HAYYHBIM PYKOBOJUTEIEM BO3MOKHO KOPPEKTUPOBKA BHIOPAHHOM TEMBI.
B nanbHelineM CTyA€HT W Hay4yHbIH PYKOBOAMTEIb COCTABISIET 3a/laHUE C MOJIPOOHBIM
IUTAHOM I10 BBIIIOJIHEHHUIO KypcoBoro npoekra. [logpoOHas napopmanus no TpedboBaHUIM
K KypCOBOMY NPOEKTUPOBAHUIO PACIIONaraeTcs Ha caite Kaeapbl ONTOANEKTPOHUKH B

L[OKYMeHTe MGTOI[I/IT—ICCKI/IC yKa3aHI/I$I 10 BBITIOJIHCHUTO KprOBHX HpOGKTOBZ
http://ftf.kubsu.ru/htmlifiles/dip/MetodUk2017.rtf

B ocBoeHMM [OUCHMIUIMHBI WHBAJIMAAMH W JIMIAMH C OrPaHMYCHHBIMH
BO3MOKHOCTSIMH 370POBBSI IIPEAYCMOTPEHBI HWHAWBUAYaAIbHBIC KOHCYJIBTAUU (B TOM
gucie uepe3 email, Skype mim viber), Tak kak 00JbII0e 3HAUCHUE UMEET KOHCYJIbTAIIUH.
WMuauBuayanbHble  KOHCYJIBTAllMA 110 IMPEIMETY SBISIOTCS BAXHBIM  (aKTOPOM,
CIIOCOOCTBYIOIIUM HMHIWBHIyaIH3alid OOYYEHUS M YCTAHOBJIEHUIO BOCIUTATEILHOTO
KOHTaKTa MEXAy TIperoaaBaTeieM M OOydYarolmIMMCS HWHBAIHIOM WM JIMIIOM C
OrpaHUYEHHBIMH BO3MOXHOCTSMU 30POBbSL.

Pexomenayercs cieayroomuii rpa@uk camMoCTOATENbHONW pabOThl CTYJIEHTOB 10
y4eOHBIM HEJIESIM KaX0ro ceMepa:
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Pexomenayemplii rpauk caMoCTOSTEILHONH PadoThI CTYJAEHTOB B 5-M ceMecTpe M0 AUCHUIIINHE

«OnTuyeckne III/I(l)pOBBIe TCJICKOMMYHUKAINUOHHBIC CUCTEMbBI»

Ne ITpumepHbIii Cpoku
/i . OroKET BBITTOJTHEHHS dopma
HaumenoBanue Copaeprkanne caMOCTOSITENIbHON dopma
BPEMEHU HaA 3alaHUs OTYETHOCTHU
pasnena paboThI . KOHTPOJIS
BBITIOJTHEHHUE (HoMep yueOHON | MO 3aJaHUIO0
y4. yac. (CPC) | Heznenu cemectpa)
1 BBenenune B TEXHOJIOTHH
TUPPOBBIX ONTHYECKUX
[TpopaboTka yueOHOTO
TEJIIEKOMMYHHUKAIIMOHHBIX NHChbMEHHAs paboTa
(TeopeTmyecKOro MaTepuaia) HOArOTOBKa 4 1-2 KP/sk3amen .
cucteM (CTpyKTypa . . YCTHBII 0IIpOC
K TEKyIIei U MPOMEKYTOYHOM aTTeCTalln!
ONTUYECKUX CUCTEM
repeiaun)

2 Ludposoii curxan u IpopaGoTka yaeOHOTO CEMEHHAS DAGOTA
0COOEHHOCTH €r0 (TeopeTHmyecKOTo MaTepuaia) HOArOTOBKA 2,5 2-5 KP/sx3amen CTHBLI or? oc
MOJYyYCHMS: aJITOPUTMBI U | K TEKyIleH U MPOMEKYTOUHOM aTTeCTAIINN Y P
MeTOABI HUPPOBOH

IIOATOTOBKH K BBIITOJIHCHUIO MMPaKTUYECKOC
0OpabOTKH CHIHAIIOB B nabopaTopHbIX paboT 2 2 P 3a/laHue
OCII (MKM, AIIM,

AJIMKM u ;[p_) JIMHEeNHoe oopMIICHHE TEXHHYESCKOTO OTYETA 10
U HeJIMHeHoe 1abopaTOpHBIM paboTaM U IOArOTOBKA K 2 3 JIP YCTHBII ompoc
KOJIMPOBAHHE UX 3alnTe

3
AJTOpUTMBI
(hopMupOBaHUS KOJIOB, ITpopabotka yueGHOTO

MMCchMeHHas padoTa
HanboJIee MHPOKO (TeopeTHyeCKOro MaTepuaa) moJroToBKa 4,5 3-5 KP/>x3amen CTHBL OMDOC
HCIIOJIb3YyEMBIE B K TEKyIIei U POMEKYTOYHOM aTTeCTallni y p
npaktuke BOCII

4 [Ine3uoxponHas I[MpopaGoTka y4e6HOro

nUChbMEHHas pabora
ungpoBas uepapxus (TeopeTuuecKkoro MaTepuaa) noAroToBKa 9 4-6 KP/>x3amen CTHBIH OIPOC
(PDH)_ K TeKYIIEH U MPOMEXYTOUHOI aTTecTaluu y P
5 Pacuer nnunbl [Tpopabotka yyeOHOrO
nUChbMEHHas paboTa
pereHepatuoHHOTO (TeopeTHyecKoro Marepuaa) HoArOTOBKA 7 6-8 KP/sk3amen CTHBIH OIIPOC
y4acTKa. K TEKyIICi U MPOMEKYTOYHOM aTTeCTalluu y p
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6 OCHOBBI CETEBBIX I[TpopaGoTka yueGHOro
TEXHOJIOTHUM. (TeopeTHyecKoro Marepuaia) HoAr0TOBKa 3 3 KP/T/3auer | mucbMeHHas paboTa
K TEKYIIEH U MPOMEXYTOUHOH aTTeCTALNH
MIOJITOTOBKY K BBIITOJTHEHHUIO 2 4 P MPaKTHYECKOE
712a00paTOPHBIX paboT 3aaHne
odopMIIeHHE TEXHUYECKOTO OTYETA TI0
nmabopaTOpHEIM paboTaM H MOJTOTOBKA K 1 5 JIP YCTHBIH OTIpoC
UX 3aIIUTe
7 IIpopaboTka yaeOHOTO
(TeopeTHmyecKOTo MaTepuaia) HOArOTOBKA 4 5-6 KP/T/3auer | muceMenHasi pabota
K TEKyIIei U MPOMEKYTOYHOH aTTeCTallHU
Crex nporoxonoB TCP/IP HOJATOTOBKH K BBIMOTHEHHIO 95 6 P HPaKTHIECKOE
u IP-anpecarusi. nabopaTopHbIX paboT ' 3aJlaHue
oopMIIeHHEe TEXHUUECKOTO OTYETA TI0
J1a00paTOpHBIM paboTaM U MOJrOTOBKA K 2 7 JIP YCTHBIN OIIpOC
UX 3alUTe
8 [TpopaboTka yueOHOTO
(TeopeTHuecKoro Marepuaia) HoAr0TOBKa 3 7-8 KP/T/3auer | nucbMeHHas paboTa
OCHOBBI TeXHOTOI UK K TeKylLIe} U IPOMEXYTOUYHOM aTTeCTaluu
Ethernet. MOJITOTOBKH K BBITIOJTHEHHUIO 2 8 P MPaKTHYECKOE
1a60paTOpHBIX PaboT 3aJlaHue
oopMIIeHHEe TEXHUUECKOTO OTYETA TI0
nmabopaTopHEIM paboTaM H MOJTOTOBKA K 1 9 JIP YCTHBII OTIpOC
WX 3aIIUTe
9 [IpopaboTka yaeOHOTO
(TeopeTHyecKOro MaTepuaia) IoAroTOBKa 3 9-10 KP/T/3auer | mucbMmenHas paboTa
MapupyTisarus i K TEKYIICH U MPOMEKYTOYHOM aTTeCTallMU
MOATOTOBKH K BBITIOJTHEHHUIO NPaKTUYECKOe
IPOTOKOJIBI 1 10 JIP
71a00paTOPHEIX padboT 3ajaHne
MapLipyTH3aL1H. oopMIIEHHE TEXHUYECKOTO OTYETA TI0
J1a0opaTopHBIM paboTaM U MOJIrOTOBKA K 2 11 JIP YCTHBIH ompoc
UX 3alUTe
10 | OcuoBel KOMMYyTaIHIH, ITpopaborxka yuebHoro
TPOMEKYTOUHOI (Teopemlzecxoro MaTepHana)v ITOJITOTOBKA 4,8 11-12 KP/T/3auer | mmcbMeHHas paboTa
K TeKYIEi U MPOMEKYTOUHON aTTecTaluu
MapuIpyTHU3aLuH,
TIOHATHUE BUPTYAJIbHBIX TMOATOTOBKH K BBIIIOJIHCHUIO 1 12 P MPAKTUIECKOE
cereit VLAN. mabopaTOpHBIX paboT 3a1aHne
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o(hopMIICHHE TEXHHYECKOTO OTYETA 110
J1a00paTopHBIM paboTaM U MOJrOTOBKA K 2 13 JIP YCTHBII OIIpOC
UX 3aIIUTe
11 IIpopa6oTka yueGHOTO
(TeopeTmyecKOro MaTepuaia) HOAroOTOBKa 3 12-13 KP/T/3auer | mmcbMeHHas paboTa
Texnonmoruu K TEKyIIEeH U IPOMEXYTOUHOH aTTeCTalH
pacnpeeEHHbIX CETEN MOATOTOBKH K BBITIOJIHCHHUIO 2 14 P MPaKTUYEeCKOe
WAN, cmcku 712a00paTOPHBIX paboT 3aaHAe
YIIPABJICHHS] JOCTYIIOM. oopMIIEHHE TEXHUYECKOTO OTYETA TI0
nmabopaTOpHEIM paboTaM U MOJATOTOBKA K 1 15 JIP YCTHEIH OTIpOC
WX 3aIIUTe
Hroro: 71,8
PeKOMeH]IyeMbIﬁ rpaq)mc CaMOCTOSITEILHOM paﬁoTbI CTYAECHTOB B 6-M CeMeECTpe Mo AUCHUIIJINHE
«Onrnyeckne III/I(i)pOBbIe TCJICKOMMYHUKAINIUOHHBIC CUCTEMbD)
No [TpumepHbIi Cpoxn Dopma
i/ Oro[KeT BBINIOJIHEHHUS p
HaumenoBanue N OTYETHOCTH ®opma
ConepikaHue CaMOCTOSATENBHOM pabOThI BpEMEHU Ha 3a1aHus
pasnena . o KOHTPOJIA
BBITIOJTHEHHUEY | (HOMEp y4eOHOi
3a/IaHUIO
4. yac. (CPC) | Hemenu cemectpa)

1 SDH — nundopmaunonssie IpopaboTka yueGHOro KP/ HUCHMCHHAS
CTPYKTYPBI M CXEMBI (TeopeTHUeCKOro MaTepuaa) MoAroToBKa K 5 1-2 SK3AMEH pabota
peoOpa3OBaHuil. TeKyILeH U TPOMEKYTOYHON aTTeCTaluH YCTHBIN OMpOC

2 IToctpoenne cereit SDH

IIpopaboTka yueOHOTO MUChbMEHHAsI
(armmapatypa OCII pist KP/
(TeopeTHueckoro Marepualia) HoAr0TOBKa K 3 2-3 pabora
Pa3IMYHBIX YYaCTKOB o . 9K3aMeH .
TEKYIIEH U MMPOMEKYTOYHOU aTTCCTAINU YCTHBIN OIIPOC
CEeTH).

3 CunxpoHu3anus B
MUPPOBBIX CHCTEMAX
nepenaun (TakToBas,

[Ipopabotka yueOHOTO MHUCbMEHHAs
IIUKJIOBAas U KP/
(TeopeTHueckoro Marepuaia) HoAr0TOBKa K 2 3-4 pabora
CBEPXIMKIIOBAs o . 9K3aMeH 9
TEKYIIEH U IMMPOMEKYTOYHON aTTCCTALTNN YCTHBIN OIIPOC
cuaxponuzanyst B OCII,
OLICHKa [TapaMeTpPOB
CUCTEMBI
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CHUHXPOHH3ALIUH).

OyHKINOHAIbHbBIE
DJIEMEHTEI ONITHYCCKOM
ceTH (METOJIbI MOTYJISIIUU
U JCMOTYJISIINN
ONTUYECKON HECYILEH,

IIpopabotka yueOHOTO MUCEMCHHAS
CIIEKTPAIIBHOE U KP/
(TeopeTHyecKoro Marepuralia) HoAr0TOBKA K 5 5-6 pabora
BPEMEHHOE Pa3lielIcHue o “ 9K3aMeH 9
TEKYIIEH U MPOMEIKYTOYHOU aTTCCTALINU YCTHBIU OIIPOC
ONTUYECKUX CTBOJIOB;
MIPUHLMIIBI pEr€HEPaLiN
CHUTHAJI0B, OCHOBHBIE y3JIbI
pereHepaTopoB;
ONTUYECKUE YCUITUTEIH; ).
OCHOBHBIE 3JIEMEHTBI
IIpopaboTka yueOHOTO MUChMEHHAsI
pacdera u KP/
. (TeopeTmyecKOro MaTepuaa) IOArOTOBKA K 3 6-7 pabota
MIPOEKTUPOBAHUE CETEU o . 9K3aMeH 9
TEKyILEeH 1 MPOMEKYTOYHON aTTeCTaluH YCTHBIH OMpoc
SDH
[TpoTokoss MPaKTHYECKOES
B3aI/IMOHeI>'ICTBI/I5[ MEXIY IIOJAIOTOBKH K BBIIIOJTHCHHUIO 1 1-3 JIP/T 3a1aHuc
cersmu IPv4 u IPV6. J1a00paTOPHBIX paboOT NACbMEHHAs
pabora
[IpoToKoa rpaHUYHOrO MPaKTHYECKOES
uuno3a (BGP). IIpopaboTka yueOHOTO P/T/ 3a/laHue
(TeopeTHYeCcKOTO MaTepuaa) MOAr0OTOBKA K 1 2-14 SK3AMEH MMMChMEHHAs
TeKyILEeH 1 TPOMEKYTOYHON aTTeCTallH paboTta
YCTHBIN OIIPOC
CrpykTypa U peanu3anus NPaKTUYECKOe
COBPEMEHHOU TEXHOJIOTUU IIpopaGotka y4eGHOro TP/T/ 3a/lanuc
TEOPETHUYECKOTO MaTepHaa) IMOATOTOBKA K 1 6-14 MMMChMEHHAs
MPLS. (reoperird praia) nox 3K3aMeH
TeKylIel ¥ IPOMEXYTOYHOH aTTeCTalun pabora
YCTHBIN OIIpOC
BBenenne B kauecTBO ITpopaboTka yueOHOTO MUChbMEHHAs
o6cmyxuBarnus (Qos). (TeopeTHYECKOro MaTepuaa) IMoAroTOBKa K 1 8-12 T pabota
TEeKYIIeH 1 MPOMEXYTOYHOI aTTecTaluu
IIOATOTOBKH K BBIIIOJIHCHUIO IIPAKTHYCCKOC
g 05 8-12 JIP/T P
1a00paTOpHBIX paboT 3a/laHue
oopMIIeHHE TEXHHIECKOTO OTIETA T10 0,5 8-12 JIP/T YCTHBIH OmIpoc
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Ha60paT0pHI>IM pa60TaM " IIOATOTOBKA K HUX

3aIuTe
10 | ApxuTekTypa ONTHYECKUX ITpopabotka yuebHOrO KP/ NUCbMEHHAs
cerelt goctyna FTTx u (TeopeTHUECKOro MaTepualia) HoAr0TOBKA K 2 8-9 SK3AMEH pabora
PON. TEKYIEeW 1 MPOMEXYTOYHOM aTTecTaluu YCTHBII OIpoc
11 | MyapTUNIEKCUPOBAHUE C ITpopaboTka y4eOHOro KP/ HHEbMEHHAT
pa3zeeHueM 110 IJINHE (TeopeTHyYECKOTO MaTepuaia) MoAroTOBKa K 2 9-10 K3AMEH pabota
sossl (WDM). TEKYILEH U MPOMEKYTOYHON aTTeCTAIUN YCTHBIN OIPOC
12 | Mopuens momex st
MIPOEKTUPOBAHUS U ITpopaboTtka yueOHOrO KP/ HMHChbMEHHas
otreHKH 3(h(HEeKTUBHOCTH (TeopeTHUECKOro MaTepuaa) MoAroTOBKa K 3 10-11 SK3AMEH pabota
pa6OTLI T HTaOUTHBIX TEeKYIIEeH U MPOMEXYTOUHOM aTTecTaluu YCTHBIH orpoc
CHCTEM ONTHUYECKOMN CBS3H
13 | Kommouentsl NG SDH IIpopaboTka yueOHOTO KP/ MUChbMEHHAs
(TeopeTHyeCcKOro Marepuala) moAroToBKa K 1 11-12 SK3AMCH pabota
TEKYyIIeH 1 IPOMEKYTOUHOH aTTeCTalluil YCTHEIH OTIpoC
14 | Ilopsnok BBOAa B 0 6 5
opaboTKa yueOHOTO MUCEMEHHAs
SKCIUTYaTaluIo Pop Y KP/
(TeopeTHyecKOro MaTepuaia) MoAroToBKa K 2 12-13 pabota
BOJIOKOHHO-ONTUYECKUX o . 9K3aMeH 9
N TEKyIIEH 1 IPOMEKYTOYHON aTTeCTaAIlUH YCTHBIH OTPOC
JIMHUM CBSA3U
15 | AtmocdepHbie ITpopa6oTka yueGHOro MChMEHHas
ONTUYECKUE JTUHUU (TeopeTHyeCcKOTo MaTepuaa) MOAr0OTOBKA K 1 13-14 JK3aMeH pabota
nepejadn (OFS) TEKYLIeH U MPOMEXYTOUHOH aTTecTaluu YCTHBIN OIIpOC
16 | [TomHOCTBIO ONITHYECKHE ITpopaboTka y4eOHOro IHCBEMEHHas!
TPAHCIIOPTHBIE CETH (TeopeTHyeCKOTO MaTepuaa) MoJAroToBKa K 1 14-15 JK3aMeH pabora
(OTN) TEeKYIIEeH 1 MPOMEXYTOUHOM aTTecTaluu YCTHBIH onpoc
17 | MHoOromMepHbIE CeTH —
[Ipopabotka yueOHOTO
Oynymiee
(TeopeTHuecKoro MaTepralia) HoAr0TOBKA K 1 15-16 - -
WH(POKOMMYHHKAITOHHBI o .
" TEKYIIEeH U MPOMEKYTOUYHON aTTeCTalluN
X TEXHOJIOTHM.
Uroro: 36
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8. Ilepeyenp MHPOPMALMOHHBIX TEXHOJIOTHI, HCMOJIb3yeMbIX NPH OCYIIECTBJICHUHN
00pa30BaTeJbHOI0 NMPOLECcca MO AUCHUILIHHE (MOYJII0).

8.1 llepeuenb HHGOPMANUMOHHBIX TEXHOJIOT U,

[Ipu ocymiecTBieHun 00pa30BaTEIbHONW JAEATEIBLHOCTH IO HACTOSIICH mporpamme
UCTIONB3YeTCsT  AJIEKTPOHHAs — MH(OPMAIMOHHO-OOpazoBaTenbHass  cpega  MoOIylnbHOTO
JrHamuyeckoro OOyueHus KyoI'y B pazzaene KOTOpOit
http://moodle.kubsu.ru/enrol/index.php?id=372 «Onrugeckue 1 poBbIe
TEJIEeKOMMYHUKALMOHHBIE CHUCTEMBD» pacrojaraircs y4yeOHO-METOJUYECKHEe MaTepUabl:
PEKOMEHIAIMK IO CaMOCTOSITENILHON paboTe cTyaeHTa, TpeOOBaHHWS K OCBOCHHUIO JTaHHOMW
yueOHOM MporpamMmbl, TEOPETUUYECKHE M METOJUYECKHE ONUCAHUS U 3a/laHus K MPOBEICHUIO
1ab0paTOPHBIX PA0OT, MPAKTUYECKUX 3aHATHUN, CCHUIKM HA BHJICO KOHTEHT IOICPKUBAFOIINN
OJIHY U3 (pOPM MHTEPAKTHUBHOCTU CAMOCTOSTEIbHOU pabOThl, JIEKIIMU U MPAKTUYECKUE 3a/1aHus.
Cpena cobupaer CTaTHCTUKY 1O BPEMEHH aKTUBHOCTH aKKayHTa KaXKJIOTO CTY/ICHTa MpU padoTe C
pa3MeIIEHHBIM MaTepUaIOM.

Tak KaK JOCTOBEPHOCTh aKKayHTa HE TapaHTHUPYET KOHKPETU3AIUIO JIMYHOCTHU, TO JIS
MPOMEXKYTOUYHOTO M  TEKYIIEro KOHTPOJS MpH  ONpeNeleHHWH HCTUHHOTO  yPOBHS
MOATOTOBJICHHOCTHU CTYJIEHTA TUCTAHIIMOHHBIN METO] OLICHUBAHUS HE UCIIOJIB3YETCS.

[IpoBenenue  Oomblieid  4YacTH  JEKUUMH  MpeaycMaTpuBaeT  HCIIOJIb30BaHUE
JIEMOHCTPAIIMOHHBIX MaTEPUAJIOB C UCTIOJIB30BAaHUEM ITPOCKTOPA.

8.2 IlepeyeHb HeOOXOAMMOTI0 IPOrPAMMHOI0 O0ecTieYeHusl.

Tak kak a7 CaMOCTOSATENBHOM pabOTHl OOYHYAIOMIMXCS MPEIIoNIaraeTcsi JOCTYI B
3JIEKTPOHHYI0 MH(OPMaIMOHHO-00pa30BaTEeNIbHYI0 Cpely OpraHu3auuu u cetb MHTepHer, TO
obmue TpeOOBaHMSA K TMOMELICHHSM JJIsl CaMOCTOATENBHON pabOThl O0YyYaromMXCs BIOJHE
JOCTaTOYHO.

Jl1st peanu3anuy HaCTOAIIEH TPOrpaMMBbl TPEOyeTCs:

1. Omnepampionnast cucrtema Microsoft cemeiictBa Windows (7/8/10), B pamkax mporpamMmbl
kommannu Microsoft “Enrollment for Education Solutions” s KOMIBIOTEpOB U CEPBEPOB
Ky0aHckoro rocyjapcTBEHHOr0 yHUBepcuTeTa 1 ero ¢puinanon. Mau Linux.

2. GNU makeTsI IporpaMM JJTsT BBITIOJTHEHUS JJabopaTtopHbIX padot GNS.3.

8.3 Ilepeuyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnextponnas 6udmuorexa FOPAMT: www.biblio-online.ru
2. DnekrpoHHo-6ubMoTeuHas cucrema JIAHbD: https://e.lanbook.com

9. MarepuanbHo-TexHn4Yeckass 0a3za, HeoOXoauMasi UIA  OCYHIIeCTBJICHUS
00pa3oBaTe/ILHOIO NMpoLecca Mo JUCHUILINHE (MOYJII0).

MarepuanbHO-TeXHHYECKOe 00ecriedeHne JUCIIUITITNHBI
(MOmymIs1) ¥ OCHAIIEHHOCTh

1. | Jlekuuonusle 3anatus | JIeKMOHHAs ayIuTOpUs, OCHAIIECHHAs Mpe3eHTallMOHHON

TEXHUKON (MPOEKTOp, D5KpaH, KOMIBIOTEP/HOYTOYK) U

COOTBETCTBYIOIUM NporpaMMHbIM obecrieueruneM (I10) s

BOCIpou3BeaeHus (aiiioB hopmata jpg u avi. JlocraTouHbIM

KoJIMuecTBOM ITocamouyHbIx MecT. Ne 209C, Ne 315C, Ne201

Ne Bun pabor
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http://moodle.kubsu.ru/enrol/index.php?id=600
http://www.biblio-online.ru/
https://e.lanbook.com/

[IpakTrueckue

AynuTopus oCHaIlleHHAasl TPeMsI MEJIOBBIMU UJTU MapKEPHBIMU

3aHATUA JOCKaMH, TOCTaTOYHBIM KOJMYECTBOM IOCAJI0YHBIX MECT CO
crosiamu: No205aC

JlabopaTopHbIe Jlaboparopusi, YKOMIUJICKTOBaHHAsI  CIEIUATH3UPOBAHHON

3aHSITHS MeOeNbI0 W TEXHWYECKHMMH  CPEICTBAMH  OOYYCHHSI.
[IpoBenenne 3aHsATHIl 7a0OPaTOPHOTO  MPAKTHKYMa
MPEYCMOTPEHO B «KOMITBIOTEPHOM KJIACCE CIIEIUAIbHBIX
mucriuiney  (ayautopust 205¢). B Hammume gecsTh
MOCAJOYHBIX MECT CTYJIECHTaM il WHJIWBUAYaJTbHOU
pabotel ¢ 9BM u Heobxoaumeim [10.

['pymmoBsie [Tomemenne ¢ AOCTATOYHBIM KOJHYECTBOM TOCATOYHBIX

(MHIUBHYaTBHBIC) MECT U MEJIOBOM MJIM MapkepHou nockoit: Ne205C

KOHCYJIbTaIlHH

[TpomexyTouHas [Tomemenne ¢ AOCTATOYHBIM KOJHMYECTBOM TOCATOUYHBIX

aTTecTalus mecT: Ne205C

CamocrosTenbHas Kabuner mns camocTosiTeNnbHOW pabOThI, OCHAIIEHHBIN

paboTa KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTHIO TIOIKITFOUCHHS K

cetn «MHTEpHET», MPOrpaMMON 3KPAaHHOTO YBEIHMYEHHUS H
00€CIEeYEeHHBIH 10CTYIIOM B JIEKTPOHHYIO UH()OPMAIIMOHHO-
oOpasoBarelbHyI0 cpefly yauuBepcurera Ne208c
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