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1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUITIMHBI

1.1 Heanp AucHUNINHBI

Vuebnasg aucuuiuinHa «Ontudeckue LU(POBbIE TEIEKOMMYHHMKALIMOHHBIE CHUCTEMBD»
CTaBUT CBOCH II€NbI0 H3YyYeHHE, M TNPUMEHEHHE IH(PPOBBIX TEICKOMMYHUKAIIMOHHBIX
texnonoruii, Takux kak Ethernet, BGP, VoIP, VPN, MPLS, NG SDH, MSSP/CEPT, RPR, PON,
WDM, MPAS, VOIP wucnons3yeMbIX B MYJIBTUCEPBUCHBIX MAaruCTPajJbHBIX MPOMBIIUICHHBIX
CeTAX CBA3M M CeTAX [poBailiepoB ciayx0, NPUOOPETEHUHM YMEHUH U HaBBIKOB B
IIPOEKTUPOBAHUM U COIPOBOXKJEHUU TEJIEKOMMYHUKAIIMOHHBIX CETE€H DPAa3JIMYHOU CIIOXKHOCTH
(T.e. BONPOCOB MX TEXHMYECKOW HKciuryatanuu). Kpome TOro, unenbio IpenojaBaHus
JUCLUIUIMHBL  ABJIETCS O3HAKOMJIEHHUE CTYAEHTOB C POCCHUMCKUMHM M MEXIAYHapOJHBIMU
CTaHJapTaMM B OOJAacCTH TENEeKOMMYHMKAllMd M TEpPCIEeKTUBAMH Pa3BUTUS ONTUYECKHUX
U(PPOBBIX TEITEKOMMYHUKAITUOHHBIX CUCTEM.

1.2 3apaun JUCHUIINHDBI

Nmeer 3amauy mnpuoOpeTeHHs] W 3aKpeIICHHs 3HAHWW M MPAKTUYCCKHX HABBIKOB B
MOCTPOCHUHA W CONPOBOXKICHUU MYJIBTHCEPBUCHBIX CETEH CBSI3M, HAa OCHOBE ONTHYECKUX
U (POBBIX TEXHOJOTUH COBPEMEHHBIX CETECH CBSI3HU, YTO SABJSACTCS HEOOXOAMMOM COCTABIIAIONICH
3HAHHWHA CETEBBIX HHXKEHEPOB, OTBEYAIONIMX 3a MPOCKTUPOBAHWE, PEaTH3alUI0 U IOJICPKKY
MaruCTPaIbHBIX MPOMBIIUICHHBIX H CETEH TPOBAHIEPOB CIIYXkO.

1.3 MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucnummmaa  «OnTHYeCKHe MHQPPOBBIE  TEICKOMMYHUKAIMOHHBIE CUCTEMBI»  I10
HanpasneHuto noAarotToBku 11.03.02 MupoKkOMMYyHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSI3U
(kBanmudukaius (crernensb) "OakamaBp') oTHocuTCs K BapuatmBHOW dactu bl Jlumcuwmrimmab(
MOJTyJ M) y4eOHOro IJIaHa.

B wnacrosimee Bpems B Poccur NGN ceTu BHEApSIIOTCS B BHJE OTACNIBHBIX, MOIYAC
BeChMa HEMOXOXKHUX JApPYyr Ha JApyra, (parMeHTOB, BKPAIUIEHHBIX B CYIIECTBYIOIIHE
HallMOHAIbHBIE ceTH WH(OKOMMYHUKaui. OJHaKO, B CKOPOM BpEMEHH HEO0OXOauMO OyneT
nepexoauTh K ceTsM FGN, B o0miem ciiydae MpeacTaBIsIONMX cOO0H MHOTOMEpPHYIO M, Kak
MpaBUJI0, MHOTOYPOBHEBYIO CE€Th, B KOTOPYIO HMHTETPHUPOBAHBI TPAHCIIOPTHAs CETh, CETh
CHHXPOHHU3AIUHU, CETh CUTHAJIM3AIMU M JPYTUe CETU MOAJAECPKKH TPAHCIOpTa U JOCTyMa, a
TaK)K€ CEPBUCHBIE CETH IS COBMECTHOTO HAMIYYIIMM 00pa3oM HaAECKHOTO, KAYECTBEHHOTO U
0€30MacHOr0 MPeOCTABICHHS pa3HOOOpa3HENIIINX YCIYT MOTPEOUTENSIM (TIOJTB30BATENSIM).

B cBsi3u ¢ »TUM, Marepuan IUCHUILIMHBI BeChbMa 00BbEMEH, U CIIOKEH B MOHUMAHUH, a
TaK)Xe CI0KHA U MEKIUCLUUIUTMHAPHAS CBA3b.

Taxk, mist ocBoeHus, 6€3yCIOBHO, HY)KHO YCIEITHOE OCBOEHHUE IEJIOT0 psaa AUCITUTUINH:
«O0mas Teopust CBsI3U», «DNEKTPOMArHUTHBIE TOJS WU BOJHB), «Teopus uHbOpManuud M
KoJupoBaHus», «OCHOBBI MOCTPOCHUS HHPOKOMMYHUKAIIMOHHBIX CUCTEM U ceTei», «ONTHKay,
«Marematnueckuid ananuszy». [Ipy 3TOM B JUCHUIIMHE YACTSIMH PAacCMaTPUBAIOTCS BOIPOCHI
paccMaTpuBaeMble, 3a4acTyl0 B HEMHOTO OTJIMYHOM paKypca B MapauIeIbHO BEIOMBIX
JUCUUIIMHAX. B CBSI3U € 3TUM, B IMUCLMIUIMHE B OCHOBHOM 3aTparuBaroOTCs Ta, YACTh CMEXHBIX
TeM, KOTOpas HeoOXoauma I TEOPETHYECKOTO W TPAKTUYECKOTO OCBOEHUS OCHOBHOTO
Marepuana, a TakKe HEMOCPEICTBEHHO HUAET MCMOJb30BAHME YCBAMBAaEMOrO MaTepHuajia Ha
napauieIbHO MTPOBOIUMBIX AUCIIUIUIMHAX, TAKUM 00pa30M OCYIIIECTBIISIETCS B3aUMOJIEHCTBHE (K
pUMEpPY, UCTIONB3YIOTCS 3HAHUS ONTHYECKUX KaOelbHBIX MapaMeTpoB, CBOMCTB U MX pacueTa u3
TUCTUTITUHBI «ONTHYECKHE HAPABIISIOINE CPEIIBI»).

JucuumnnuHa ¢GOopMUPYET CaMOIlEHHbIE KOHEYHBIE 3HAHUS U TPAKTHUECKHUE HABBIKU
HEOOXOJMMBIE B MOCTPOCHUH W COMPOBOXKICHUH TPAHCIIOPTHBIX M CETEH JOCTyIa, HA OCHOBE
ONTHYECKUX HU(POBBIX TEXHOJOTHH, a TaK € IMO3BOJSIET HWCIOJIb30BaTh ITH 3HAHUSA IS
M3YyYECHHUS] KaK MapajuiebHO MPOBOJUMBIX JUCHUIUIMH, TaK M MPUCTYNUTh K HU3YYECHHIO
CIEAYIOIUX AUCHUIUIMH: «METpoaorus B ONTHYECKUX TEIEKOMMYHUKAIIMOHHBIX CHCTEMax),
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«CeTu CBSI3M U CHUCTEMbl KOMMYyTauuun», «lIpoexkTupoBaHue, CTPOUTENHCTBO M IKCILTyaTalMs
BOJIC», «CucTeMbl B CETH ONTHYECKOU CBsA3M», «ONTHYECKUE CHCTEMBI Mepeaayr 1 00paboTKu
uHpopManuny», «MUKPOTIPOIIECCOPHAS TEXHUKA B ONTHYECKHX CHCTEMaxX CBs3W», «OCHOBBI
KOMMYHHUKAIIMI B HAyYHO-TEXHUYECKOU chepey.

1.4 IlepeyeHb IJIAHMPYEMbIX Pe3yJIbTATOB O00y4YeHHs] MO JUCUHMILUIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

W3yuenne naHHO# y4eOHOM MUCIMILIMHBI HAITPABICHO Ha (DOPMUPOBAHHE Y
oOydaromuxcs oowenpogpeccuonanvhvix u npogeccuonanvuvix kommnerenmnuii: OITK-4, OIIK-5;

[1K-5, [IK-27
Ne | Hunekc Copepxanue B pesynbraTe nzyueHus yd4eOHON AUCIMITIIMHBI
M. | KOMIIETE | KOMIIETCHIIUU o0yyaromuecs JOJKHbI
. HIIUU (nm e€ gacTm) 3HAThH YMeTh BJAETh
1. | OIIK-4 | crmocoOHOCTHIO OnepallMoOHHYI0 CUCTEMY | YCTaHABIMBAaTh W | HABBIKAMH
umeth  HaBbikd | 10S dupmsr Cisco. MOAIEP>KUBATh CaMOCTOSITENIbH
camocrostenbHo | Crek nporokosnoB TCP/IP | cetn CpeIHHX | O paboTHl MO
i paborer Ha | [IpoTOKONBI TPaHWUYHOTO | MPEATPHUSTHIH, MPOCKTUPOBAHU
KoMmbioTepe U B | nuo3a BGP. AcnekTsl | uMeromux 10 1 pazpaboTke
KOMIIBIOTEPHBIX | KOH(HUTYPHUPOBAHUS MOJKIIOUCHHE K | KOMITBIOTEPHBIX
CeTsx, BUPTYaIbHBIX  YAaCTHBIX | TJIO0ATBHBIM KOPITOPaTHBHBI
OCYLIECTBIISTh cereil VPN. Ctpyktypy u | ceTsmM, X CeTeil Manoro
KOMITBIOTEPHOE | ITaIlbl peanuzanuy | KOHQUTYpUPOBAT | U CpelHero
MOJIETTMPOBaHUE | COBpPEMEHHOMN b o0OpynOBaHME. | pa3Mepa,
YCTpPOMCTB, TEXHOJIOTHH MPLS. | OcymecTBiarb OCYIIECTBIIATH
cucTeM u | Meronsl YIpaBJICHUs! | TOUCK U | KOMIBIOTEPHOE
MIPOLIECCOB ¢ | cerpto SDH. yCTpaHeHHe MOJIETTUPOBAHU
HCTIONIb30BaHHE HEHCIIpaBHOCTEH, | €, cHCTeM U
M TIOBBICHTh MPOLIECCOB  C
YHUBEPCATBHBIX HAJEKHOCTh U | MCIIOJNb30BAaHUE
MaKeTOB TOTOBHOCTh M
MPUKIIAIHBIX MAaKeTHbIX CETeH | yHUBEpCAIbHBI
KOMITBIOTEPHBIX nepeaayn X MaKETOB
porpaMm JTAaHHBIX MPUKIIATHBIX
KOMITBIOTEPHBIX
porpaMm
GNS3 u
PacketTracer.
2. | OIIK-5 | cnoco6HocThio | IIpuHUMIBI M cTaHIApTHI | pa3dupaTbes ¢ | HaBpikamu
WCIIOJIb30BaTh MTOCTPOCHUS OTIMCaHUSAMHU nosidopa
HOPMATHUBHYIO M | TEJICKOMMYHHUKAIIMOHHBIX | HACTPOEK, obopyoBaHuUs
MIPaBOBYIO CHCTEM Pa3IUYHBIX THIIOB | PEKOMEHIAUUNH U | U pacuéra
JOKYMEHTALUI0, | U pacnpeneneHus | MOCTPOSHUH BOJIC
XapaKTEPHYIO nH(pOpMalMd B  CETSIX | CeTed Ha OJHHUM | COTJIACHO
Ut obnacTu CBSI3U (Apxurtektypa | u3 MHPOBBIX | HOPMATHUBHOU
WHPOKOMMYHHK | ONTHYECKOH WHOCTPaHHBIX JIOKYMEHTALHH,
AIIMOHHBIX TPaHCTIOPTHOU CEeTHU. | SA3BIKOB. TOTOBHOCTBIO
TEXHOJIOTHI U CucreMsr MEPBUYHOTO | COACHCTBOBATH n3y4artb
CHUCTEM CBA3H rpynnooOpa3oBaHus BHE/IPEHHUIO HaY4HO-
(HopMaTHBHBIC PDH. Crek npOTOKOJIOB | MEPCIEKTUBHBIX | TEXHHUUYECKYIO
npaBoBbie akTel | TCP/IP u IP-ampecanus. | TeXHONOTHH U | HHQOpPMAIHIO,
Poccuiickoit CereBble NPOTOKOJIBI | CTAaHAAPTOB. OTEYECTBEHHBIN
®denepauny, IPv4, IPV6, RARP, u  3apyOeKHbINI
TEeXHUYECKUE DHCP, BOOTP, ARP, OITIBIT o
perjiaMeHTHI, TCP, UDP, ICMP, BHEJPEHUIO,
MexayHaponuel | HDLC, STP wu npyrue, pa3paboTke |
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1.1

Nunexc
KOMIIETE
HIIUA

Conepxanue
KOMITETEHIINU
(nm e€ gacTm)

B pesynbraTe nzyuenus yaeOHON AUCIUILTHHBI
oOyuJaronecs JOILKHBI

3HATh

yMeThb

BJIaJeTh

eu
HallMOHAIbHBIC
CTaHAApTHI,
pPEKOMEH AU
MexnyHapoaHo
ro cor3a
AIIEKTPOCBSI3H)

BKITIO4ass ciyk0b1 DNS,
FTP, TFTP, http, SMTP,
SNMP, telnet. TIpo6aeMsr
yhpaBieHHS B CEpBUCAX
CBSI3H. ApxuTexTypy
MIPOTOKOJIOB yTIPABJICHHUSA,
CIIUCKHU YIpaBIeHUS
JIOCTYIIOM ACLs.
ITpunumnet
MapIIpyTH3aluU u
MPOTOKOJIBI
MapuIpyTHU3aIAN
OSPF,
CTaTUYECKUH.
BUPTYaJIbHBIX ceren
VLAN. Texnomoruu
pacrpenenéHHbplX — ceTeit
WAN. SDH -
WHPOPMALTUOHHBIE
CTPYKTYpPHl U
mpeoOpa3oBaHH.
[Toctpoenue cereri SDH.
ApXUTEKTYpY
ONTHYECKUX ceTe
noctyma FTTx u PON.
MynbTHILIEKCUPOBAaHUE C
pasaeNeHueM 0  JUJTHHE
BOJIHBI (WDM).
I'u6punaeie OTDM  wm
WDM CUCTEMBEI.
Kommonentst NG SDH
(GFP, VCAT, LCAS).
TexHoOMOTHIO RPR:
TOIIOJIOT S, MAC
YPOBEHB, U3y4yeHne
TOTOJIOTMH W 3allWTa,
yIpaBieHHE IIOJIOCOU U
Qos, aJrOPUTM
CIPaBEJJIMBOTO JIOCTYTIA.
ATMocdepHbIe
OIITHYECKHUE
repeaayn. )

RIP,
EIGRP,
Tlonsarue

CXCMbI

JIMHHUHA

00CTyKUBAaHUIO
CHCTEM u
CPEJICTB CBSI3H

[IK-5

CIIOCOOHOCTHIO
MPOBOJUTH
paboTHI IO
yIpaBJICHUIO
MOTOKaMHU
Tpaduka Ha ceTH

MIPOTPECCUBHBIC METOBI
TEXHUYECKOU
AKCIUTyaTaIli CUCTEM U
YCTPOMICTB CBSA3U
(OnepanoHHy0 CUCTEMY
10S ¢upmsr Cisco.
IIpoTOKOIBI FPAaHUYHOrO
uutro3a BGP. AcniekTsl
KOH()UTYpUPOBaHUS
BHUPTYaJIbHBIX YaCTHBIX
cereit VPN. CtpykTypy 1
STanbl peanu3anuu

KOH(HUTYpHPOBAT
b
TEKEKOMMYHHUKAI]
WOHHOE
obopyoBanue,
MaKEeTHOM
nepeaayn JaHHBIX
¢dupmer Cisco.
OcCylIecTBISAT
HIOUCK 1
yCTpaHeHHe
HEUCTIPAaBHOCTEN.

OCHOBHBIMH
crocobaMu
MPeIOTBPAIlICH
S CETEBBIX
yrpos,;
HaBeikamu
YIIpaBJICHUS
[MOTOKaMH
MMaKETHOTO
Tpaduka B
ceTsx Ha Oase
obopynoBaHus
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No | Unpekc Conepxanue B pesynbraTe n3ydeHus yueOHON TUCITUTUINHBI
IL.I | KOMIIETE | KOMIIETCHLIUU o0yyaronyecs JOJIKHbI
HIMH (nu e€ yactn) 3HATh yMeTh BJ1a/leTh
COBPEMEHHOI [Tonb3oBaThCst Cisco.
texHonorun MPLS. CTaH/AapTHBIMHU CHOCOOHOCTBIO
MerToas! ynpaBieHUs METOAaMH ChEMa | HaXOAUTh
cetsio QOS.) CTaTUCTKH MO OpraHu3aloOHH
Pa3InIHBIM o-
IIPOTOKOJIAM yIpaBIIeHUYECKU
nepeaayy JaHHBIX | € PELICHUs B
c HECTaHAAPTHBIX
TEJIEKOMMYHHKALl | CHUTYalUsIX
HMOHHOTO
00opyoBaHus U
€ro aHaJIu3.

4. | I[IK-27 CIIOCOOHOCTHIO 0COOCHHOCTH TIepeadn YCTaHABIUBATh U | HaBBIKAMU
OPTaHU30BbIBATH | PA3IWYHBIX CUTHAJOB 10 | MOANEPKHBAThH CaMOCTOSITEIbH
pabourie MecTa, | KaHaJIaM U TpakTam CEeTH CpPEeTHUX 0if paboTHI IO
HUX TEXHUYCCKOC TCIICKOMMYHUKAIIUOHHBIX HpCI[HpHHTHﬁ, IMPOCKTHUPOBAHU
OCHAIICHHE, cuctem (PazHocTHEIE MMEIOIITIX 10 U pa3paboTKe
pasmerneHue MeTOABI popMUpPOBaHUS MOJKITIOUEHHE K TEJIEKOMMYHHK
CpEACTB U M(POBOTo CUrHAIA. TJI00aTbHBIM ALMOHHBIX
000pyAOBaHUS JIuHeiHbIE U CTHIKOBBIE CeTsIM, KOPIIOPaTHBHBI
WH(OKOMMYHHK | KOJBI 000pYyTOBaHWSL. KOH(UTYpPHUPOBAT | X CeTeH MaJoro
AlMOHHBIX OYHKIMOHAIBHBIE b 000pyAOBaHHE U CpEOHETO
00BEKTOB 3JI€MEHTHI ONTHYECKOU MaKeTHOU pasmepa.

CETH. AKTUBHBIE nepenadn Hasbixkamu
TEXHOJIOTHH ONITHYECKOTO | JaHHBIX. nosidopa
nocryna. TexHonoruu coOupath 1 00opyoBaHUs
MIACCUBHBIX ONTUYECKUX | aHAJIM3UPOBATH u pacuéra
CETeH. ungopmarmio s | BOJIC.
MybTUIUIEKCUpOBaHUE ¢ | (hOpMUpPOBaHUS Bitagets
pa3zaeneHrueM 1o JUIMHE HCXOJTHBIX TOTOBHOCTBIO
BOJIHBL.) COBPEMEHHBIE U | JAHHBIX JUIS nu3yyarb
NEPCICKTUBHEBIC opraHu3anuu HAay4YHO-
HaNpaBJICHUs Pa3BUTHS pabouux mecr, TEXHUYECKYIO
TEJIEKOMMYHHUKALMOHHBIX | OCHAIIEHUE, nH(OPMAaIHIO,
ceTel u cucTeM CPEJICTB U 0TEYECTBEHHBIH
(Cuenapwuii pa3BuTHA 00opyoBaHUsI 1 3apyOeKHBIN
TPaHCHIOPTHON MHPOKOMMYHHMKA | OMBIT 11O
nH(PACTPYKTYPHI LIMOHHBIX BHEPEHHUIO,
onepatopoB. CTpyKTypy | OOBEKTOB. pa3paboTke u
U 3Talnbl peanu3auu coOupaTh 1 00CITy>KUBaHHIO
COBpPEMEHHOH aHAJTU3UPOBATh CHUCTEM H
texHomorun MPLS. HHGOPMAITUIO IS | CPEJICTB CBS3H.
MynbTUIUIEKCUpOBaHUE ¢ | GOpMUpPOBaHUS

pa3zAeneHrueM 1o JUIMHE WCXOJTHBIX

BoHBEI (WDM). HAaHHBIX IS

I'ubpunuasie OTDM u MIPOEKTUPOBAHMS

WDM cucremsl. CPEACTB U ceTei

Komnonentst NG SDH CBSI3H U UX

(GFP, VCAT, LCAS). 3JIEMEHTOB.

Texnomnorus RPR.)




2. CTpyKTYypa M coiepKaHHe JMCIUILIHHBI.

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT.

OOmass Tpyno&MKOCTh JWCHHMILIUHBI COCTaBISET 7

3a4.Ca.

(252 yacoB), wux
pacmpeneneHre 1Mo BujaaM padoT mpecTaBieHo B Tadumie (0 cmyoenmos ODO).

Bun yae6HO# paboThI Beero  |Cemectpsl (4achkl)
4acoB 5 6

KonTakTHasi paboTa, B TOM 4ncJie:
AyAUTOPHBIE 3aHATHS (BCEro): 136 72 64
3aHsATHS JEKIIMOHHOIO TUIIA 34 18 16
3aHATHS CEMUHAPCKOTO TUTA (CEMUHAPBI, MPAKTHYECKHUE 3aHSATHS) 34 18 16
JlaGopaTopHbie 3aHATHS 68 36 32
Nnas koHTaKkTHasi padora:
KonTpois camoctostenbHol padoTsl (KCP) 20 4 16
B tom uncne kypcoBoit mpoekT (yactb KCP) 8 - 8
ITpomexxyrounas arrecranus (MKP) B hopme 3auer/ax3amen 0,5 0,2 0,3
CamocrosiTesibHas padoTa, B TOM YHCJIe: 59,8 31,8 28
[IpopaboTka yuebHOro (TeopeTuyecKkoro) MaTepuana 35,8 21,8 14
BrInoTHEHNE HHTMBUTYaTbHBIX 3a1aHUN (TIOJTOTOBKA
COOOIICHUH, IPe3EHTAIU ) i i i
Pedepar - - -
[ToaroroBka K TEKyIeMy KOHTPOJTIO 24 10 14
KonTpoJib:
[ToxroTroBKa K dK3aMeHy 35,7 - 35,7
OO01as Tpy10eMKOCTh Jac. 252 108 144

B TOM YHMC/I€ KOHTAaKTHasl paﬁoTa 156,5 76,2 80,3

3a4. el 7 3 4

2.2 CTpyKTypa IMCOMILIMHbI:

Pacrnipenenenuie Bu10B yueOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILIIUHBL.

Pa3niensl (TeMbl) TUCIUIUIMHBL, H3y4aeMbIe B O U 6 ceMecTpe cBOAHAs Tadauua (ounas gopma):

KonnuecTBo yacos
AynuTtopHas Breaynuropn
Ne HaumeHnoBanue pasnenos (Tem) Beero o KCP 1 B
J | 113 | JIP CPC
1. |BBenenue B TEXHOJOTHH HU(PPOBBIX
ONTUYECKUX
TEJIEKOMMYHHUKALMOHHBIX CUCTEM 3 2
(cTpyKTypa ONTHYECKUX CUCTEM
nepe1aun)




HaunmenoBanwue pasienoB (Tem)

KonnuecTtBO yacoB

Bcero

AynuropHas

paborta KCP

JI

113 | JIP

Bneaynuropn
ast pabota

CPC

[{udposoii curHan u 0COOEHHOCTH
€ro TIOJyYEHUS: AITOPUTMBI U
MeTO 1bl I (DPOBOI 0OpabOTKH
curnainos B OCII (MKM, AJIM,
AJIUKM wu np.) nuHeiHOe U
HEJIMHENHOE KOJIUPOBAHUE

10,5

Anroput™msl OPMHUPOBAHUS KOJIOB,
HauboJee LIMPOKO UCIIOIb3yEMBIE B
npaktuke BOCII

4,5

[Tne3noxponHas nudpoBast Hepapxust
(PDH).

PacueT 1MHBI pereHepaioHHOro
y4acTKa.

OCHOBBI CETEBBIX TEXHOJIOTHH.

10

Crek nporokosnioB TCP/IP u IP-
ajipecarusi.

10,5

OcHoBsl Texnonoruu Ethernet.

MapipyTtu3zaius u IpOTOKOIbI
MapLIpyTH3aLUH.

14

=N R NN

a1 NI

10.

OCHOBBI KOMMYyTalUH,
IIPOMEKYTOUYHON MapIIpyTU3aLHH,
NOHSITHE BUpPTYyalbHbIX ceTell VLAN.

19,3

4,8

11.

TexHomornu pacnpenenéHHbIX ceTen
WAN, cnincku ynpasineHus
JOCTYIIOM.

13

12.

SDH — undopmarmonasie
CTPYKTYPBI M CXEMBI
npeoOpa30BaHUA.

13.

[Toctpoenue cereit SDH (anmaparypa
OCII ans pa3nmUYHBIX Y4aCTKOB
CEeTH).

14.

CunxpoHu3zanus B Hu(ppOBbIX
CUCTEMaXx Iepeadu (TaKkToBas,
LUKJIOBAsi U CBEPXIIMKIIOBAsS
cunxponuzanus B OCII, onenka
apaMeTpoB CUCTEMBI
CUHXPOHHM3ALHH).

15.

q)yHKIII/IOHaJ'II)HBIe DJICMCHTHI
ONTUYECKOM ceTH (MEeTOABI
MOAYJIALMU U AEMOOYJIALIUA
ONTUYECKOI HeCyIlel, CIEeKTPaTbHOe
¥ BPEMEHHOE pa3ielicHHe
ONTUYECKUX CTBOJIOB; MPUHITUIIBI
pereHepaiuy CUTHAJIOB, OCHOBHBIE
y3JIbl PETEHEPATOPOB; ONITUYCCKUE
YCUJINTEIIN;).

11

16.

OCHOBHBIE 3JIEMEHTEI pacucTta u
npoektupoBanue cereit SDH




KonnuecTBo yacos
No HaumenoBanue pa3zaenos (Tem) Beero Ays%T;)TF;HaH KCP Blzzagfggff{
J | 113 | JIP CPC
17. |IIpoToKOJIBI B3aUMOAECUCTBUS MEXKIY 5 1 4 1
cersimu [Pv4 u 1Pv6.
18. |IIpoTOKOJI rpaHUYHOTO IITI03a
(BGP). 11 2 8 1
19. |CrpykTypa u peanm3anus
. 11 2 8 1
coBpeMeHHO TexHonoruu MPLS.
20. |BBeneHue B Ka4eCTBO OOCITY)KMBaHHS 11 1 8 5
(Qos).
21. |ApXUTEKTypa ONTHYECKUX CeTeH 5 2 1 1 1
nocryna FTTx u PON.
22. |MyJnbTUIUIEKCHPOBAHUE C
paszieJIeHUEM 10 JIJTHHE BOJTHBI 5 1 2 1 1
(WDM).
23. |Mogenp momex AJis NPOSKTUPOBAHUS
1 onleHKH d(h(HEeKTHBHOCTH pabOTHI
. 6 2 2 2
['MraGUTHBIX CUCTEM ONTHYECKON
CBSI3U
24. |Komnonentsl NG SDH 2 1 1
25. |llopsok BBOJA B OKCILTYaTAIHIO 5 1 9 5
BOJIOKOHHO-ONTUYECKUX JTUHUI CBSI3U
26. |ATMocdepHbIe ONITUYECKUE JINHUH 5 1 1
nepenaun (OFS)
27. |lloaHOCTBIO ONTHYECKHE 5 1 1
tpa"cnoptHble cetu (OTN)
28. |MHoromepHbIe ceTu — Oyayiee
MH(OKOMMYHUKAIIMOHHBIX 3 1 1 1
TEXHOJIOTHM.
KypcoBoii mpoekt 8 8
3a4eT 0,2
[ToaroTroBKa K dK3aMeHY 35,7
DK3amMeH 0,3
Hmoeo no oucyuniune: 252 34 | 34 | 68 20 59,8
[Ipumeuanue: JI — nekumn, [13 — mnpaktuueckue 3anatus / cemuHapol, JIP —

nabopatopusble 3ausaTusi, CPC — camocrositensHast paboTa CTyACHTa.
Pa3nensl (TeMbl) TUCIUIUIMHBL, U3Y4aeMbIe B 5 ceMecTpe (ouHas ¢popma):

KonngecTBo yacoB
AyauTtopHas Breaynuropn
Ne HaumeHnoBanue pasnenos (Tem) Beero o KCP 1 B
J | 113 | JIP CPC
1. |BBenenue B TEXHOJOTHH HU(PPOBBIX
ONITUYECKUX
TEJIEKOMMYHUKALMOHHBIX CUCTEM 3 2 1
(cTpyKTypa ONTHYECKHX CHCTEM
nepe1aun)




HaunmenoBanwue pasienoB (Tem)

KonnuecTtBO yacoB

Bcero

AynuropHas
paborta

J | 113 | JIP

KCP

Bneaynuropn
ast pabota

CPC

[{udposoii curHan u 0COOEHHOCTH
€ro TIOJyYEHUS: AITOPUTMBI U
MeTO 1bl I (DPOBOI 0OpabOTKH
curnaios B OCII (MKM, AJIM,
AJIUKM wu np.) nuHeiHOe U
HEJIMHENHOE KOJIUPOBAHUE

10,5

0,5

Anroput™msl OPMHUPOBAHUS KOJIOB,
HauboJee LIMPOKO UCIIOIb3yEMBIE B
npaktuke BOCII

4,5

0,5

[Tne3noxponHas nudpoBast Hepapxust
(PDH).

PacueT 1yiMHBI pereHepaliioHHOrO
y4acTKa.

OCHOBBI CETEBBIX TEXHOJIOTHH.

10

Crek nporokosnioB TCP/IP u IP-
ajipecarusi.

10,5

0,5

OcHoBsl Texnonoruu Ethernet.

MapipyTtu3zaius u IpOTOKOIbI
MapLIpyTH3aLUH.

14

N R NN
[EEN
o N M|~
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10.

OCHOBBI KOMMYyTaIUH,
IIPOMEKYTOUYHON MapIIpyTU3aLHH,
NOHSITHE BUpPTYyalbHbIX ceTell VLAN.

19,3

0,5

4,8

11.

TexHomornu pacnpenenéHHbIX ceTen
WAN, cnincku ynpasineHus
JOCTYIIOM.

13

3a4€eT

0,2

Hmoeo no oucyunaune:

108

18 | 18 | 36

4

31,8

Pa3nensl (TeMbl) TUCIUTUINHEL, U3

aemble B 6 ceMecTpe (ounas popma):

HaumenoBanue pa3aenos (TeM)

KomnunuectBo yacoB

Bcero

AynuropHas
pabota

J | II3 | JIP

KCP

BreaynuropH
ast pabota

CPC

SDH — undopmarmonasie
CTPYKTYPBI H CXEMBI
npeoOpa3oBaHuil.

2

4

[Toctpoenue cereit SDH (ammapartypa
OCII gy1st pa3nUYHBIX y4acTKOB
CEeTH).

CunxpoHu3anus B U(pPOBHIX
CUCTEeMax Iepeaauu (TakToBas,
LMKJIOBAsI U CBEPXIIMKIIOBAs
cunxponmzarus B OCII, onenka
apamMeTpOB CUCTEMBbI
CHHXPOHHU3AINN).

10




KonnuecTBo yacos
AynuropHas Bneaynuropn
Bcero pabora KCP as pabota
J | 113 | JIP CPC

No HaunmenoBanwue pasienoB (Tem)

4. |DyHKIMOHAJIBHBIE 3JIEMEHTHI
ONTHUYECKOM ceTH (METOIbI
MOJYJISILIMU U 1EMOTYJISILUH
ONTHUYECKON HECYILIEH, CIIEKTPAJIbHOE
1 BPEMEHHOE pa3/ielICHHUE 11 2 1 4 1 3
ONITUYECKUX CTBOJIOB; IPHHLIUIIBI
pereHepanyy CUrHajI0B, OCHOBHBIE
Y3JIbI pEreHepaTOPOB; ONTUYECKHE
YCUJIMTEIIN;).

5. |OcHOBHBIE 3JIEMEHTHI pacyeTa u
npoektupoBanue cereit SDH

6. |[IpoTOoKOJIBI B3aUMOJCHCTBUS MEKITY
cersimu [Pv4 u IPv6.

7. |IIpoTOKOJ rPaHUYHOTO LIUTI03a
(BGP).

8. |Ctpykrypa u peanuzanus
COBpeMeHHO TexHonoruu MPLS.

9. |BBenenue B kauecTBO 0OCTYKUBAHHUS
(Qos).

10. |ApxuTeKTypa ONTHUYECKUX CeTel
noctyna FTTx u PON.

11. |MynbTUIUIEKCUPOBaHUE C
paszeneHueM 1o JJTMHE BOJTHBI 5 1 2 1 1
(WDM).

12. |Mogens momex AJisi IPOEKTUPOBAHUS
U OLIEHKH 3()(hEeKTUBHOCTH pabOThI
['MrabUTHBIX CUCTEM ONTHUECKOMN
CBSI3U

13. |Kommonentst NG SDH 2 1 1
14. |Tlopsinok BBOJAA B SKCILTyaTallHIO
BOJIOKOHHO-ONTUYECKUX JIMHUN CBSI3U
15. |AT™MocdepHble ONTHYECKHE TUHUU
nepenaun (OFS)

16. |IToTHOCTBIO ONTHYECKHE
tpancnoptHblie cetr (OTN)

17. |MuoromepHsie ceTu — Oyayiee
UH(POKOMMYHHUKAITUOHHBIX 3 1 1 1
TEXHOJIOTHII.
ITonroroBka K 3K3aMeHY 35,7
DK3aMeH 0,3
KypcoBoii npoekT 8
Hmoeco no oucyuniune: 144 | 16 | 16 | 32 16 28

11 2 8 1

11 2 8 1

11 1 8 2

KonrtakTHas pabota mpu MpOBEACHUU YUEOHBIX 3aHATUH M0 AUCHUILIUHE «ONTHYECKUE
1u(ppoBbIE TETEKOMMYHUKAIIMOHHBIE CUCTEMBI» BKJIIOUAET B ce0si: 3aHATHUS JICKIIMOHHOTO THIIA,
NpaKTUYEeCKHE 3aHATHs, JabopaTopHble pabOTHI, TPYNIOBBIE KOHCYJIbTAUMH (TaKk e U
BHEAyJIMTOPHBIE, Yepe3 3JIEKTPOHHYIO MH(OPMalMOHHO-00pa30BaTeNIbHYI0 cpeay MoaynbHOro
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JInHaMu4yeckoro

OOyuenus

Ky6I'y

https://moodle.kubsu.ru/enrol/index.php?id=372),

IIPOMEXKYTOUYHAsl aTTecTalus B yCTHOM (opme.

2.3 Conep:xanue pa3iesoB (TeM) TUCHUILIUHBI:
2.3.1 3auATHA JEeKIUOHHOr0 TUIIA

®opmMma
HaumenoBanune reKyte
No Coneprkanue pasjena (TeMbl) ro
pasnena (Tembl)
KOHTPO
s
1. Beenenue B B cOBOKymHOCTH: C€TH TpaHCIOpTa, AOCTYIA, MOAIEPKKH
TEXHOJIOTUU U CepBHUCa, pa3yMeeTcsi, YaCTUYHO B3aUMOJICHCTBYIOIINE
U (POBBIX MEXJy COOOWH. ApXHUTEKTypa ONTHYECKOW TPaHCHOPTHOMN
ONTUYECKUX CETH. Cuenapuii pa3BUTUA TPaHCIIOPTHOM
TEJIEKOMMYHHUKAIMOH |MH(PACTPYKTYphl ONIEPATOPOB. KP
HBIX CUCTEM
(cTpykTypa

ONTUYECKUX CUCTEM

nepeaayun)
2. | LludpoBoii cUTHAN B |TUCKPETH3AIMsI, KBAHTOBAHUE U KOAMPOBAHUE; TPYIIOBOM
ocobennoctu ero  |MKM curnan. I'pynnooii UKM curnan — BpemeHHOE
MOJIyYEHUS: rpynnoodpa3zoBaHue WIH MYJIbTUILIEKCUPOBAHUE.
aJITOPUTMBI U MeTO/1bl [Pa3HOCTHBIE MeTO/bI (hOPMHUPOBAHUS ILIU(PPOBOrO CHUTHATA
udposoii 06padotku |(AAM, AJIUKM). KP/
curnaios B OCII JIP/TI3
JIMHEWHOE U
HEJIMHENHOE
KOJMPOBaHUE
3. [Toctpoenue 1ukna nepBuyHoro uudposoro mnoroka El.
[Inesuoxponnas |Cuctembl  nepBUYHOro  rpymmnoodpasoBanust  PDH.
uudposas uepapxus [Cranaaptel  1udpoBoro  rpynmooOpazoBanuss PDH.| KP
(PDH). CrpyktypHas ~ cxema  MynbTuiuiekcopoB.  CereBoe
o0opynoBaHue.
4. Pacuer UTHHI Brruncnenue JUIMHBL  PEreHepalMOHHOrO  y4acTka
JUMUTHPOBAHHON 3aTyXaHHUEM. Beruncnenne  1yMHBL
pEreHepaoHHOrO o
N pereHepamEOHHoro y4acTKa mumutupoBanHoi| KP/T13
JCTIEpCUEN.
5. CereBas TEpMHUHOJIOTHS: CETEBbIE YCTPOICTBA, TOMOJIOTHH,
IIPOTOKOJIBI; JIOKAJIbHBIE, pacnpenenéHHble u

OCHOBBI CETEBBIX  |pETHOHAJbHBIE  CETH;  CETM  XPaHWIWI]  JAaHHBIX,

TEXHOJIOTUH. BUPTyaJIbHBIE YaCTHBIE CeTH; mojoca mnponyckanus.| JIP/T
Beenenune B cereBoie momenu OSI u TCP/IP. KaGennHbie
coenuHenus cered LAN u WAN.

6. Anpeca ceru Ethernet. Knaccet IP-ampecor (IPv4).

Crek nporokosioB  |CpaBHeHue mnporokosoB IPv4 u IPv6. IlpucBoenue IP-
TCP/IP u IP- aapecoB (cratmueckoe, mo mporokony RARP, DHCP, KP/JIP/
azpecanus. BOOTP). 3nakomcTBO ¢ mpoTokojamu mnpeoOpazoBanus| T

anpecoB ARP.
7. | Ocuossl TexHonoruu [MAC — aapecanusi, ppeiiMupoBaHie U CTPYKTypa dpeiima.

12



https://moodle.kubsu.ru/enrol/index.php?id=

Ethernet.

[Tpuntumner padots! cetu Ethernet. Texunomoruu: 10BASE-
T, 100BASE-TX, 100BASE-FX, 1000BASE-T,
1000BASE-SX, 1000BASE-LX, 1000BASE-FX,
1000BASE-CX, 1000BASE-ZX, 10GBASE-ZR,
10GBASE-T, 10GBASE-LX4. Ethernet — kommyrarus,
IIMPOKOBEIIATEbHBIE JIOMEHbl W JIOMEHBI KOJUTU3HA.
YpoBeHb NPUIIOKEHUW U TPAHCHOPTHBIM YPOBEHb CTEKa
nporokosnioB TCP/IP (mpotokon TCP, UDP). CyxOsbrI
DNS, FTP, TFTP, http, SMTP, SNMP, telnet.

JIP/T

Mapupyruzanus u
MPOTOKOJIBI
MapIIpyTHU3aLUH.

Mapupytuzupyemble  npoTokoJbl.  [Iporokomsr  IP-
MapuipyTu3auui.  MexaHu3M — CO3[aHus  IOJCETEM.
BBenenne B pacrnpenenéHHyro cerb. MapumpyTHU3aTopsl.
OcHoBBl paboOTBl C MapUIpyTH3aTOpaMHU Ha OCHOBE
obopynoBanuss upmbel Cisco. OrnepamMoHHas CUCTEMa
Cisco IOS. 3anmyck u koHdurypupoBanue HHTEpGEHCOB
MapupyTrusaropa. HacTpolika 3amuTsl MapHipyTH3aTropa.
OOHapyXeHHEe COCEIHUX YCTPONCTB U MOJAKIIOUEHUE K
HuM. [Iporokon CDP. Co3manme u mpoBepka telnet-
coenunenusi. Craruueckas wmapupyTtuzamus.  O0630p
JUHAMHUYECKON MapLIpyTU3aLnun u IIPOTOKOJIOB
MapupyTH3aluy. JJUCTaHIIMOHHO-BEKTOPHBIE IPOTOKOJIBI —
RIP, IGRP wux koHdurypupoBanue. YIpaBisIoNe
coobmenus creka nporokonoB TCP/IP. IIporokon ICMP.
[Tpunuun pabotsl npotokonoB TCP u UDP. Iloptel
TparcnoptHoro ypoBHs. CpaBuenue MAC-, IP- anpecoB u
HOMepOB NopToB. MexaHnu3m paboTsl mporokosa ARP.

JIP/T

OCHOBBI KOMMYyTaIIUH,
IIPOMEKYTOUHON
MapuIpyTHU3alLuH,

MIOHSATHE
BUPTYaJIbHBIX CETEH
VLAN.

Mapmpytuzanus no ajapecam 0e3 KiaccoB. Apecarus
CIDR. Ucnonb3oBaHue MacoK TOACETH TEPEMEHHOM
mmuabel - (VLSM).  HcnonszoBanue  Macok  VLSM
npotokosiom RIPv2. [Ipotokon OSPF, ocHOBHBIE MOHSTHS,
KOH(UTypHpOBaHHUE. KommyTtaropsl ceTe "
nuepapxuueckoe IIPOEKTUPOBAHUE CeTH.
KondurypupoBanue = KOMMyTaTopoB ¢  (QyHKUUEH
Mapupytuzauuu. Pabora ¢ Ttabmuueit MAC-aapecos.
ITporokon cas3yromero naepesa STP. IlepBonauanbHas
HacTpoiika kommyraropoB Catalyst mox ympaBieHueM
onepauonHon cuctemsl [OS. ImpokoBemaTenbHbIe
nomensl B cerasx VLAN. KoudurypupoBanume VLAN.
Maructpanbpsblii nporokos VLAN.

KP/JIP/
T
T3

10.

TexHomorum
pacnpenenéHHbIX
ceteit WAN, cincku
YIpaBJICHUS
JIOCTYTIOM.

Anpecatuss NAT u  PAT. IIporokon  DHCP.
MynpTuIuIeKCOpHas nepeiada ¢ BpEMEHHBIM pa3/ieIeHUEM
(TDM). [IIporokon ympaBiaenus kaHaiom HDLC.
ITporoxkon PPP. Marucrpansusiii  npotokon VLAN.
MexcereBast VLAN- MapIIpyTU3aus.
KondurypupoBanue wMapumpyruzauun Mexay VLAN-
cersmu. Crincku yrpasienus goctynom ACLs (access-list)
U QUIbTpalUs KOHTEHTa TpaduKa, HACTPOMKa CIUCKOB
JIOCTYIIa Ha MapIIpyTHU3aTOpax.

JIP/T

11.

SDH -
nH(pOpMaITMOHHBIE
CTPYKTYPBI U CXEMBI
npeoOpa3oBaHMil.

[TonsiTue TpakTa " CEKITUH. Crpykrypa
MYJIBTUIUIEKCUPOBaHUS. J[ByMepHOeE Mpe/icTaBIeHUE UK
STMI1. Crpykrypa nukia STM1 u CeKIMOHHOTO 3aroJioBKa
ero byHKIHH. dopmMupoBaHue STM-N.

KP

13




MynpTunnekcupoBanue IlosicHenne (GyHKIMOHAIBLHOTO
HazHaueHuss VC, ykazarener AU u TU; orpunarenpHoe
BBIpaBHUBaHKME, (PYHKIIMU TpakToBOro 3arosioBka POH.
[Tpuniun ckpemOarpoBanus. MOHUTOPUHT.

12. CranmapTbl M HOPMbBI CHHXPOHH3aLMU CETEH CBS3U.
CuHXpoHu3aLus B .
LHPOBBIX CHCTEMaX CHHXROHI/IE}&I.[I/ISI I;II/I(prBBIX cereit SDH. Xapakrepuctuku
YCTPOMCTB U CeTel CUHXPOHHU3ALMH.
neperavH.
13. HcTouHnkH M NOpUEMHHUKHM OINTHYECKOTO H3JIyYeHHUs B
TEJIEKOMMYHUKALMOHHBIX CETSIX. Monynsauus u
JEeMOJYJISIMS. ~ ONTHYECKOM — Hecymied.  OnTuyeckue
YCWJIUTENM — MCTOYHMKM IIyMa U JWHAMUYECKHUI
DyHKUHOHATLHbE Jana3ox Ontuyeckue  QUIBTPHI LUPKYJIATOPBI
3JIEMECHTHI ) ’ ’l KP
. U30JISITOPBl U aTTEHIOATOPBI. (MeToabl MOIYJALMU U
OIITUYECKOM ceTH 9 .
JEeMOAYJIALUMU ONTHYECKOM HeCyllel, CIEeKTpallbHOE U
BPEMEHHOE pa3/e/IeHuEe ONTUYECKUX CTBOJIOB; MPUHIMUIIBI
pereHepalnyy CHUrHajlOB, OCHOBHBIE Y3JIbl PEreHepaTopoB;
ONTUYECKUE YCUITUTEIIN;).
14. [Tonxmrouenue k cetu Internet, MCMONIB3YIOIIKUE MPOTOKOI
IIpoTokon rpannyHoro nuio3a BGP. VYnopaenenue mapuipyramu B
rpanngHoro nuio3a |BGP. Arperanus B BGP-4. Tlommepkka HSRP wmexay| JIP/T
(BGP). neymss  uHTepdericamn  VRF.  Kondurypuposanue
BUPTYaIbHBIX YacTHBIX ceTelt (VPN).
15. AcCIHeKTbl KayecTBa TEJIEKOMMYHUKALMOHHBIX  YCIYT.
Cornamenne 00 ypoBHe oOciyxuBaHus. [lapamerpsl
BBenenne B kauecTBo o
oGenykusanmus (Qos). Ka4yecTBa o6cny>K1/IBava{ MyJibTUMeaitHOTO Tpaduka B| JIP/T
cersx. [lpaktuueckuit moaxom k obecmeueHuto QoS Ha
Maructpanax. Mexanausmol QoS B ontrueckux [P cersix.
16. Apxurekrypa AKTHBHBIE TE€XHOJIOTHH ONTHYECKOTO JOCTYyMa. | r-p
ONTHYECKUX ceTel | TeXHOJIOrMM MACCUBHBIX ONTUYECKUX CETEM.
nocryna FTTx u PON.
17. OCHOBBI ~ TEXHOJIOTMW:  YaCTOTHBIA  TUIaH,  0030p
KOMIIOHEHTOB, Ju3aiiH cetu. O030p MYJIbTHCEPBHUCHBIX
TpaHcnopTHbIX miatpopm (MSTP) mnoanepkuBaromux
MyneruruiekcupoBad DWDM. TecTupoBaHWe ONTUYECKUX CHUCTEM CBSA3M H KP
Ue C pa3[ielIeHUeM IO |OLlEHKa  3aTpaT Ha  OpraHU3alui0  TECTUPOBAHUA.
mmnae BoHbl (WDM). Tubpunasie OTDM  uw WDM  cucremsbl.  Pacuér
MaKCHMaJbHBIX JJIUH PEreHepalioHHbIX YYacTKOB JIUIf
IUGPOBBIX  BOJOKOHHO-ONTHYECKUX CHUCTEM Mepeaayu
DWDM pa3znuunoii nepapxun STM.
18. (mpeumymectBo GFP mo cpasuennto ¢ HDLC; VCAT,
Komnonentst NG |LCAS). Texnonoruss RPR: Tomonorus, MAC ypoBeHb,
SDH W3Y4YEHHUE TONOJOTUU M 3aIIMTAa, YIPABIECHUE IOJIOCOU U
Qos, aNTOpPUTM CIIPaBEAJIUBOTO JIOCTYINA.
19.| Tlopsmok BBoma B  |[lopsimok BBOZA B DKCIUTyaTaIlMIO BOJIOKOHHO-ONTHYECKHX
IKCILTyaTalUIo JIMHUH CBSI3U
BOJIOKOHHO- 113
ONTUYECKUX JIMHUU
CBSI3U
20. ATtMmochepHble ArnmapaTypa aTMOC(EpPHBIX ONTHUYECKUX JIMHUH Mepenadu
ONTHYECKHE TUHUN |U MeToabl e€ kinaccudpukanuu. Koaddumument roroBHoCTH
nepenaun (OFS)  |atmocdeproro kanana AOJII u MeToIbI €ro onpeeneHHs.
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21. OyHKITMOHATBHAS apXUTEKTypa OTNITHYECKOM

[TonHOCTHIO TPAaHCIIOPTHOM  CETU.  YIPABJICHHE, KOMMYTallUs U
ONTUYECKUE TEHJCHIIMU PA3BUTHUS ONTUYECKHX TPAHCIIOPTHBIX CETEH.
TpaHcnoptHbie ceTH |Pekomennauuun MCO-T, pernameHTUpPYIOLIKME MOTHOCTHIO
(OTN) ONTHYECKYI0  TpPaHCHOpPTHYK  ceTb.  Koaddummenrt

7 (HEKTUBHOCTH CETH.
23.|Muoromepnsie cetd —([OT NGN k FGN. CroxHble ceTH ¢ peryasipHOM
Oynyiee TOIIOJIOTMYECKOM CTPYKTYpOH.

MH(OKOMMYHUKAIILOH
HBIX TEXHOJIOTHH.
[Ipumeuanue: [13 — BoIoTHEHNE TpaKTHYECKUX 3ananuid, KP — koHTponbHas padota, T —

tectupoBanue, JIP — 3amura 1abopatopHoii pabOTHI.

2.3.2 3aHATHA CEMUHAPCKOro TUIIA.

®opma
Haunmenosanue
No Coneprxanue pasjena (TeMbl) TEKYIIETO
paznena (Tembl)
KOHTPOJIS
1. [udpoBoii cUTHAT U |[AMCKpETH3alMs, KBAHTOBAHWE W  KOJUPOBAHHE;
OCOOCHHOCTH €ro rpynnoBoii UKM curnain. ['pynnoBoit UKM curnan
MIOJIYyYEHUS: aITOPUTMBI U |— BPEMEHHOE rpynmnoodpa3oBaHue WIH
METOJbI UU(POBOK  |MYJIBTUIIIIEKCUPOBAHUE. Pa3znoctHbIe METO/IbI
00paboTKM CUTHAJIOB B |popMupoBanus  IudpoBoro  curHama  (AJIM,
OCII nuneitHOE U AJIUKM).
HEJIMHENHOE KOIUPOBAaHUE
2. AJTOPUTMBI (TuHelHbIE U CTHIKOBBIE KOABI 000pyaoBanus): AMI,
dopmupoBanus konoB, |CMI, HDB-3, mBnB, BIF, Mumnepa u np. Ouenka KP
HaunboJee MUPOKO napaMeTpoB  JIMHEHHBIX KOJOB: H30BITOYHOCTD,
HCIOJIb3YEMbIE B TeKyas uudpoBasi CcyMMa, SJHEPTeTUUYECKUI CIIEKTP.
npaktuke BOCII

3. [TocTpoeHnne nukiIa NEPBUYHOIO HU(PPOBOro MOTOKA

El. Cucrembl nNepBUYHOIO TIpyNIooOpa3oBaHUs
[Ine3noxpoHHas
PDH. Cranpaptsl uudpoBoro rpymnmnooOpa3zoBaHHs
1 poBast nepapxus KP
(PDH) PDH. CrpykrypHas cxema MYJIBTHUIIIIEKCOPOB.
' CeteBoe 000pyI0BaHHE.
4. Bbruncnenve JiIMHBI pEreHEpallMOHHOTO acTka
Pacuer nyuHbI Ilv p part yi
JUMHUTUPOBAHHOM 3aTyxaHHeM. BbIuuciieHue JIHMHbI
pereHepauuoHHOro .| KP/I3
ACTKA pereHepalMoHHOr0  y4yacTka  JIMMUTUPOBaHHOMU
Y1 ) JIACTIEPCUEN.

S. CereBass TEpPMHMHOJIOTHS: CETEBBIE  YCTPOMCTBA,
TOTOJIOTUH, MIPOTOKOJIBL; JIOKaJIbHBIE,
pacnpenenéHHble W pPETrMOHAJbHBIE CETH; CETH

OCHOBBI CETEBBIX XPaHWJMII JIAHHBIX, BUPTYalTbHbIE HACTHBIE CETH;| rp
TEXHOJIOTUH. 110JI0Ca MPONYCKaHus. BBeneHne B ceTeBble MOAEIN
OSI u TCP/IP. KabGenbusie coenunenns cereii LAN
u WAN.
6. Anpeca ceru Ethernet. Knaccer IP-anpecos (IPv4).
CpaBuenune nporokonos IPv4 u IPv6. Ilpuceoenue
Crex npotokosioB TCP/IP P p P
1 IP-anpecarus IP-anpecoB (ctatuyeckoe, mo mupotokony RARP,| KP/JIP/T
’ DHCP, BOOTP). 3HakoMCTBO ¢ NPOTOKOJIaMH
npeoOpaszoBanus aapecoB ARP.
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Mapuipytuzanus u
MPOTOKOJIBI
MapuIpyTU3aLUH.

Mapupyruszupyemble npoTokoiibl. [Iporokosnsr [P-
MapuipyTu3auui. MexaHu3M CO3JaHHs IOJCETEH.
Beenenne B pacnpeenéHHYI0 CETh.
MapuipyTH3aTopsl. OcHOBBI paboTsI c
MapuIpyTU3aTopaMl Ha OCHOBE O00OpYIOBaHHSA
¢bupmer Cisco. Onepannonnas cuctema Cisco 10S.
3amyck W KOHpUrypupoBaHue  HHTep(deicoB
MapuIpyTH3aTopa. Hacrpoiika 3aIIUTHI
MapLIpyTU3aTopa. ObHnapyxenue COCETHUX
YCTpPOMCTB M moAkItoYeHue Kk Hum. IIpotokon CDP.
Cozpnanue u npoBepka  telnet-coenuHeHusI.
CraTuueckas MapuIpyTH3aIus. 0630p
JUHAMUYECKONM MapLIpyTH3alud M I[POTOKOJIOB
MapuIpyTHU3aLHH. JMcTaHIMOHHO-BEKTOPHBIE
npotokonsl — RIP, IGRP ux xondurypupopanue.
VYopapnsomue CcooOIIeHUsT CTeKa MPOTOKOJIOB
TCP/IP. TIlporoxon ICMP. Ilpurnun paGoThI
npotokojoB TCP u UDP. Iloptel TpaHCOpTHOIO
ypoBHs. CpaBHenue MAC-, IP- agpecoB u HOMeEpOB
nmopToB. MexaHu3M pabotsl mpoTtokoaa ARP.

KP/JIP/T

OCHOBBI KOMMYyTaIIUH,
IIPOMEKYTOUHON
MapIIpyTU3alUH, TIOHATHE
BUPTYAJIbHBIX CETEU

VLAN.

Mapmpytuzanus 1o agpecaMm  0e3  KJIaccoB.
Anpecanus CIDR. Hcnonp3oBaHue Macok IMOACETH
nepemennoil amuHbl  (VLSM). Hcnonbs3zoBanue
macok VLSM nportokonom RIPv2. ITporokxon OSPF,
OCHOBHBIE MIOHSITHS, KOH(MUTYpHpOBaHHE.
KommyTaTopsl ceren u HEPAPXUYECKOE
IIPOEKTUPOBAHHE CETH. Kondurypuponanue
KOMMYTaTopoB ¢ (yHKUMEH MaplIpyTH3aluu.
Pabora c¢ Tabmuneit MAC-agpecoB. IIpoTokon
ces3yromero  gepesa  STP.  IlepBonauanbHas
HacTpouKa KOMMYTaTOpPOB Catalyst oJ
yIOpaBjeHUEM  onepanuoHHol  cuctemsl  [OS.
[[IupokosemarenbHbie AO0MeHbI B ceTsix VLAN.
Koundurypuposanne  VLAN. MaructpanbHbIit
nporokos VLAN.

JIP/T

[TocTpoenue cereit SDH
(ammmaparypa OCII pist
Pa3IMYHBIX YYaCTKOB
CeTH).

Tononorust cerei, peszepBupoBanue. CTpyKTypHas
cxema MYJIbTUILIEKCOpA SDH. CemMmeiicTBO
obopynoBanuss ~ SDH.  OGopynoBanue  SDH
pa3IMYHBIX MpOoU3BOAUTENEH. PamuopeneitHeie u
cnyTHUKOBbIE cucteMbl SDH. Metoael ynpaieHus
cetpro SDH.

KP

10.

DYHKIIMOHATIbHBIE
DJIEMEHTHI ONTHYCCKOM
ceTn

Wcrounnky v MpuEMHHUKN ONTHYECKOTO MU3IIYICHHS B
TEIEKOMMYHUKAIIMOHHBIX ~ CeTAX. Moaynsuus Hu
JNEMOJYJISIMS ONTUYECKOM Hecyler. OnTuyeckue
YCWIHTENIM — UCTOYHUKU IIyMa W JUHAMUYECKUU
nuamna3oH. Omntuueckue QGUIBTPHI, HTUPKYISITOPHI,
M30JITOPHI U ATTEHIOATOPBL.  (METOJIbI MOAYISIUU U
JNIEMOJYJISIAA ONTHYECKOM HECyIIeH, CIEKTpaabHOE

KP
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U BPEMEHHOE pa3/ieJieHHe ONTHYECKHX CTBOJIOB;
MPUHIUIIBI PEreHepallid CUTHAJIOB, OCHOBHBIE Y3JIbI
pereHepaTopoB; ONTHYECKUE YCUTTUTEIIN;).

11. Cxema OpraHu3aIu CETH. KomuuecTBo
KOMIIOHCHTHBIX TIOTOKOB MEXIy Yy3JaMu. Brioop
CKOpOCTEH IepeAauyn arperaTHbIX IOTOKOB, THIIBI
MYJIbTUIUIEKCOPOB, KPOCC-KOHHEKTOB U JIMHEWMHOIO
OcHoOBHbIE 2JIEMEHTBl  |000pYJIOBaHMSI B y3JlaX, OINTHYECKOro KalOels.
pacuera u Bre160p cxeMbl 3amiuThl B CeTH W €€ 00OCHOBaHUE. KP
npoekTupoBaHue ceteil |[Cxema cuHxpoHuzaiuu. Beibop odopynoBanus SDH
SDH JUIS peanu3anuu IIPOEKTUPYEMOM CeTH.
Kommiekranuss oGopynoBanusi. Pacuer  mymHBI
PEreHEepallMOHHOTO ydYacTKa C YYeTOM JaHHBIX
anmapartypsl U Kales.
12. TDOTOKOIEL Crpareruun cocymecrBoBanusi [Pv6 u IPv4. Tynenu
po NAT-PT, ISATAP, Teredo. TynenupoBanue IPv6 B
B3aUMOJICUCTBUS MEXKITY IPv4. JTBoiiHoii CTek. JIP/IT
cersimu [Pv4 u 1Pv6.
13. CrpykTypa 1 peanu3anusi COBpeMEHHOW TEXHOJIOTUU
MPLS (crex Merok, uHKarncymnsmus Metok, FEC,
LDP, RSVP). Kommyramus u crtpykrypa MPLS
(mpuHIMOBL paboThl, s1emeHTHl LSR, mpotokon
CrpykTypa 1 peammsams pacnpoctpanenusi Metok LDR). BuptyanbHbie
. yactHele cetu (VPN). VPN-cetu Ha ocHOBe
COBPEMEHHOM TEXHOJIOTUU JIP/T
MPLS. KOMMyTalHK MPLS. Koudurypupoanne VPN-
ceren MPLS, CO3JIaHHBIX Ha OCHOBE
MaplHIpyTHU3aTOPOB. DJIEMEHTHI IepepacipeieeHus
notokoB MPLS (tynnenu LSP, TE-tynnenm).
[Mognepxka mexanusmoB Qos B VPN-cersix MPLS.
14.| ApxuTeKkTypa ONTHUECKUX |[AKTUBHBIE TEXHOJOTUM ONTHYECKOTO JIOCTYyIa.
cereit noctyna FTTx u  |TexHOIOrHM NacCUBHBIX ONTUYECKUX CETEH. KP
PON.
15. OCHOBBI TEXHOJIOTMU: YAaCTOTHBIM TUTaH, 0030p
KOMIIOHEHTOB, JU3aiH CETH. O0630p
MYJIbTHCEPBHUCHBIX TPaHCTIOPTHBIX maThopm
(MSTP) nognepxusarommnx DWDM. TectupoBanue
MynbTUILIEKCUPOBAHUE C
R — ONTUYECKUX CHUCTEM CBSI3M M oOleHKa 3arpar Ha| KP
BomHEl (WDM). OpraHM3alUIO TECTUPOBAHUA. I'u6punusie OTDM u
WDM cucremsl. PacuéT MaKCHUMAIBHBIX JUIHMH
pEereHepalMoOHHBIX  YY4acTKOB Uil  IH(POBBIX
BOJIOKOHHO-ONTHYECKUX cucTeM nepenaun DWDM
paznnuHoil nepapxuu STM.
16. Mopenb momex g |[ma3-guarpamMma, Kod()QPUIIMEHT OUTOBBIX OIIUOOK.
MPOEKTUPOBAHUS U Pacuer rna3-nmuarpammbl. MeToosiorHsi TEXHHUKO- KP

OLIeHKH 3 (PEeKTUBHOCTH
pabotel [ MrabuTHBIX
CUCTEM ONTHYECKOU CBS3H

9KOHOMHYECKOI'0 TECTUPOBAHUA OIITUYCCKUX CUCTEM
CBsA3HU

17.

ITopsimok BBOAA B
AKCILTyaTaIuio

ITopsmox BBOJAa B OIKCIUIyaTallMI0 BOJIOKOHHO-
ONTUYECKUX JIMHUN CBSI3U
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BOJIOKOHHO-ONTUYECKUX
JIMHUI CBA3U
18.| Mmnoromepusie cetd — |(OT NGN k FGN. CrnoxxHble CETH C pEryJspHON
Oynyiee TOIIOJIOTMYECKOMN CTPYKTYPOH.
MH()OKOMMYHUKAIIMOHHBIX
TEXHOJIOTU.
2.3.3 JlabopaTopHbIe 3aHATHS.
HaumenoBanue . ®opMa TeKyLero
Ne [TpuMepHBIii IepedeHb 1ad0paToOpHBIX paboT p v
paznena KOHTPOJIS
1 2 3 4
N3ydenne aHanoro-1udpoBoro 000pyI0BaHUS TEXHUYECKUUA OTUET
1. 2 cuctemsl nepeaaun ¢ MIKM na naboparopHom 10 1ab0paTOPHBIM
KomiIuiekce "BpeMeHnHoe pa3jeneHue kaHajaoB" paboram
IP appecauus (¢ ucnonszoBanuem VLSM). TEXHUYECKUU OTYET
2. 6-8 Ba30Bble KOMaH bl HACTPOUKK MapIIPYTU3aTOPOB |10 JJa0OPaTOPHBIM
Cisco. paboram
Hactpolika MapipyTu3upyeMsIx CEeTeu. TEXHUYECKUU OTYET
3 9.10 Craruueckas mapupyruzauus. [Ipotokon 110 1a00paTOPHBIM
' ' mapmpyTtisanuu RIP. TIpoTokon Mapupyrusanuu |PadoTam
OSPF.
ba3oBbie KOMaHIbl HACTPOMKU KOMMYTAaTOPOB TEXHIHICCKHIH OTHET
4. 10 110 1a00PaTOPHBIM
Catalyst. Kondurypupoanne VLAN.
paboram
Metone! Tpancisauuu IP agpecoB NAT TEXHUYECKUUA OTYET
5. 11 (cratuyeckasi, TuHaMu4eckasi). TpaHCasIus 10 1a60PaTOPHBIM
anpecos ¢ Homepamu noptos PAT paboram
KondurypupoBanue mapuipyTu3anuu Mexy TEXHUYECKUN OTYET
6. 11 VLAN-ceTsiMu, HaCTpOiKa CIIUCKOB JOCTYyMa 10 J1a00PaTOPHBIM
(access-list) Ha mapmpyTu3zaTopax. paboram
TEXHUYECKUU OTYET
7. 6-11,18 ba3oBas HacTpoiika nporokosa BGP-4 110 1a00paTOPHBIM
paboram
[Ipumenenue atpudyTa «Bec» mpu TCXHMHUCCKUHI OTHET
8. 6-11,18 10 J1a00paTOPHBIM
Mapuipytuzanuu B BGP
pabotam
TEXHUYECKUUA OTYET
9. 6-11,18 ITpumenenue onuuu BGP «aepHsIii x00». 110 1a00paTOPHBIM
paboram
OuibTpalnys MapIIpyTOB C TOMOIIBIO CITHCKOB TEXHUACCKII OTHET
19 6111820 aBJICHUSI IOCTYIIOM U MpePUKC JIUCTOB 110 1a00paTopHAIM
yrip AOCTYH P paboram
TEXHUYECKUN OTUET
[IpuMeHeHne «4epHBIX JIbIP» B MAPLIPYTU3ALITU
11 6-11,20 1o J1a00paTOpPHBIM
Jutst 3auuThl oT DDOS-arak
paboram
KondurypupoBanue cetu Ha OCHOBE MPOTOKOJIOB TEXHIHCCKUH OTHET
12 6-11,17-19 BGP u MPLS 10 J1JabopaTOpHBIM
' paboram
13 6-11,19 Any transport over MPLS — ATOM TEXHIHACCIGHH OTHCT
110 J1a00paTOPHBIM
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pabotam
TEXHUYECKUUA OTYET
Ycrpanenue npo6iem npu nocrpoeann VPN L3
14 19 . 110 JIa0OPaTOPHBIM
cereil Ha ocHoBe MPLS
pabotam
TEXHUYECKUN OTUET
VYupasienue Tpa@uKoM Ha OCHOBE IMOJTHTHKHU
15 6-11,20 MADIIPYTH3ALH 1o J1a00paTOpPHBIM
pHipyT paboram
TEXHUYECKUUA OTYET
16 6-11,20 OCHOBBI MHOT0Q/IpECHOM MapLIpyTU3ALUU 110 JIa0OPaTOPHBIM
pabotam

[TpoBenenue 3aHATUH JTAOOPATOPHOTO TMPAKTUKYMa TPEAYCMOTPEHO B «KOMITBIOTEPHOM
KJIacCe CHEIMAbHBIX JucuuItiuHy (aymuropus 205¢) Ha OecrutatHom swmynsitope GNSS.
Onucanusi TEOPUHU, METOAMUYCSCKUE YKAa3aHWs W 3aJlaHVsI 110 BBIMOJIHEHUIO JTaO0OpaTOPHBIX padoT
pacnoiaralorcsi B DJEKTPOHHOW HMH(OPMAIMOHHO-00pa30BaTeIbHOM cpeine  MOoIyabHOTO
Junamuaeckoro OOy4eHus KyoI'y 1o ajpecy B HNurepuer
https://moodle.kubsu.ru/enrol/index.php?id=372

2.3.4 IIpumepHasi TEeMaTHKA KyPCOBBIX IPOEKTOB.

1. 3amwmra BOJIC 0T 31€KTpOMarHuTHOTO BIMUSHHUS.
2. llpoexTupoBaHWe, W3rOTOBICHHE W OKCIIEPUMEHTAIBHOE HCCICJOBAaHHE JJIEMEHTOB
MHTETPATBHON ONTHUKH ISl TENIEKOMMYHHUKAIIMOHHBIX M CEHCOPHBIX CHUCTEM.

3. IIpoexkTupoBaHHE ONTUYECKUX CETEH CBS3H.

4. Pa3paboTka TMOAONTHMAIBHBIX AJITOPUTMOB OOpaOOTKM CHUTHAJOB B OECIPOBOJIHBIX
cucreMax.

5. PazpaboTka craTucTUYecKUX MOJEJeH JUIsl UcCae0BaHusl POLECCOB 00pabOTKHU CUTHAJIOB
B OECIIPOBOJIHBIX CUCTEMAX.

6. Ludpossie cucTeMbl yrpaBIeHUs H KOHTPOJIS.

7. TenekoMMyHHKAIlMOHHBIE TEXHOJIOTHH.

8. MUsroroBnenue u uccienoBanue pyHKIIMOHAIBHBIX JIEMEHTOB ONTUYECKON CETH.

9. Meroas! nepenaun 1 00pabOTKN TUCKPETHBIX CUTHAIIOB.

10. YucrneHHOE MOJENUPOBAHHE TEXHOJOTUU M3TOTOBJICHUS (DYHKIIMOHAIBHBIX 3JIEMEHTOB

ONTHUYECKOM CETH.

11. BoOJIOKOHHO-ONTUYECKHE TUHUU CBSI3U.

12. OcHOBHBIE 2JIEMEHTHI pacyeTa U MPOCKTHPOBAHUE CETEH.

13. Tlopsok BBOJA B 9KCILTYaTallMIO BOJIOKOHHO-ONTUYECKUX JIMHUH CBSA3U

14. Tlepenauu roJ0COBBIX COOOIICHHI Yepe3 CeTh C MAaKETHOM KOMMYTAIIUCH.

15. MogenupoBanue GyHKIIMOHHUPOBAHUS TEICKOMMYHUKALIMOHHBIX CHCTEM.

16. CnekrtpanpHas 00pabOTKa MEPUOINISCKUX CUTHAIOB MAJIOH JTUTEITLHOCTH

17. TlpoexTHpoBaHHE 30HOBOW BOJIOKOHHO-ONTUYECKOM JIMHUU CBSI3U

18. M3roToBieHUE MHTETPATHLHO-ONTHYCCKHUX pa3BeTBUTENeH 11t BOJIC

19. PekoHCTpyKIUS MarucTpalbHBIX JTUHUNA TOPOACKOH Tene(oHHOM ceTn

20. 3ammTa 30HOBOM  BOJIOKOHHO-ONTHYECKOH JIMHUHM CBS3M OT BIMSHUS ~ BHEITHHX
IIEKTPOMAarHUTHBIX MOJIEH

21. TIpoextupoBanne DWDM-ceTeii cBsizn

22. Metoapl pacuyéra XapaKTepPUCTHUK HAINPABICHHBIX OTBETBJICHMH HAa OCHOBE WHTETpajbHO-
ONTUYECKUX BOJIHOBOJIOB

23. TIpoexTupoBaHME TOPOJICKUX CETEH CBSA3M ¢ MpuMeHeHueM obopynosanus CWDM

24. VccnenoBaHue ONTUMAJIBHBIX METOJIOB MOAYJISALIMU B ONTUYECKUX CUCTEMAX CBSI3U

25. HccnenoBanue MOJIENN pealn3alii BUPTYaIbHbBIX YaCTHBIX CETEeH

26. O6paboTka coobmenuii B ceTssx NGN
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27. Meronpl oOmMHMCaHWS W OCHOBHBIE XAapaKTEPUCTUKH CUTHAIIOB C WMITYJIHCHO-KOJOBOMH
MOYJISIIUEN

28. HccrnenoBanue CHCTEM TEJIEKOMMYHHUKALMOHHOTO TMO3MIMOHUPOBAHUS C YyHOAIEHHBIM
MOHHUTOPHUHIOM

29. Metoapl peanu3aiii MHOTOAJpECHON MapIIpyTU3aIlliK B TOPOACKON CETH MpoBaiaepa

30. YnpaBneHue u KOHTPOJIb TpapuKa B CETAX MATOTO MOKOJICHUS

31. OcHOBBI MOCTPOEHUS CUCTEM CUTHAIH3auu Ne 7

32. Pa3zpabotka metonuku TectupoBanus ceteir PON ¢ ucnonp3zoBanueM pediaekromerpa JDSU
MTS 4000

33. IlIupoxkomnonocHbi goctyn Ha cetsx TDoll.

34. Opranusanus crpourenasctsa BOJIC.

MGTOI[I/I‘-IGCKI/IG yKa3aH1/151 I10 BBIITOJIHCHUIO KprOBBIX HpOCKTOBI
https://moodle.kubsu.ru/enrol/index.php?id=378

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHHUsl AJIsl CAMOCTOATEIbHONH padoThl
00y4aAHIIHUXCS 10 TUCHMILINHE (MOLYJIIO).

O6I_HI/I6 n METOAUYCCKUC peKOMeH,I[aI_II/II/I CTyI[eHTOB paSMeHIeHBI B SHeKTpOHHOﬁ
uHbOpMaIIMOHHO-00pa3oBarenbHOil cpeae MoayneHoro Junamuueckoro OOyuenust KyOI'Y
https://moodle.kubsu.ru/enrol/index.php?id=372.

[TepeueHs y4eOHO-METOAMIECKOTO 00SCTICUCHUS TUCIIUILTAHBI
No Bug CPC 10 BBIMIOJHEHUIO CAMOCTOSTEIHLHON paboThI

1 |IIpopabotka yueOHOro |MeToauuecKue peKOMEHIANHN 10 OPraHU3alMK U BHIIIOJTHEHUIO

(TEOpETHIECKOrO CaMOCTOSITENILHON pabOThI CTYIEHTOB IS OaKaTaBpoOB
MaTepuana) HanpasieHus noarotoBku 11.03.02 «HpokoMMyHUKAIIMOHHBIE
2 |IloaroroBka K TEXHOJIOTUH U CHCTEMBI CBSI3U»» U MarucTpOB HaIlpaBICHUS

TEKYIIEMY KOHTPOJIIO noarorosku 11.04.02 « MHGpOKOMMYHUKAMOHHBIE TEXHOJIOTHU

U CUCTEMBI CBA3N)

IlepeyeHb y4eOHO-MeTOAMYECKOT0 0O0eceYeHUus1 AU CHMILINHBI
10 TeMaM NMPOrpaMMbl /ISl MPOPAOOTKH TEOPETHYECKOT0 MaTepHuaJia

No HanmenoBanue [lepeueHp yueOHO-METOANUECKOT0 00eceYeH s JUCITUIINHBI 10
B pazneina BBINOJIHEHUIO CAMOCTOSITENbHON paboThI
1. |BBenenue B Mexkkeno A.M. @OyHKUIHOHAJIbHBIE MOJEIH  APXUTEKTYPHI
TEXHOJIOTUH HU(PPOBBIX |COBPEMEHHBIX TPAHCIIOPTHHIX ceTed cBs3M \ KypHan «DoToH
ONTHYECKHUX Dkcnpecey, Ne2, 2015r., c. 23-27.

TEJIEKOMMYHUKAUUOHH |Bracoe M. 1. Texandyeckass AMarHOCTUKA COBPEMEHHBIX

BIX CUCTEM (CTPYKTypa |HUGPOBBIX ceTell CBs3U. OCHOBHBIC IPUHITUIIBI M TEXHUYECKHE
ONTHYECKUX CUCTEM CpEeACTBAa U3MEPEHUI ITapaMeTpoB nepenaun s cereit PDH,
nepeaayun) SDH, IP, Ethernet u ATM/ Ilox pea. M.M. Iltuunukosa 2012 r.,
c. 9-28.

I{yxanos, B.H. BomokoHnHo-onTnueckas TexHuka. Mocksa :
WNndpa-Unxenepus, 2014. - 304 c.
http://biblioclub.ru/index.php?page=book&id=234772

®oxuH, B.I'. [IpoexTrupoBaHue ONTUYECKON CETU TOCTYIIA :
yaeOHoe mocooue HoBocubupck : CuOMpckuii rocyapcTBEHHBIN
YHHUBEPCHUTET TEJIEKOMMYHUKaui u nHpopmaruku, 2012. - 311 c.
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URL: http://biblioclub.ru/index.php?page=book&id=431523

[udposoii curnan u
0COOEHHOCTH €T0
MOJTyYCHUSI:
AITOPUTMBI U METO/IbI
udpoBoi 00paboTKH
curnanoB B OCII
(MKM, AJIM,
AJIUKM wu np.)
JIMHEHHOE 1
HEIUHEHHOE
KOJMPOBaHUE

lopouenxko  B.H.,  Teepeyxkuti M.C.  MHOTOKaHaJIbHbBIC
TEJICeKOMMYHUKALIMOHHBIE CUCTEMbI/ YUYeOHHMK Ui BY30B 2-€
n3ganue 2013 r., c. 17-36.

Kpyk Bb.M.  TeneKOMMyHUKAallMOHHBIE CUCTEMbl W CETH.
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H.B. Byasuinuna, JI.C. Tpubynckwuii, B.I1. [llyBanos. —
OnekTpoH. nad. — M. : I'opsiuast nunus-Tenexkom, 2010. — 144 c.
— Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_id=5129 — 3arux. ¢
JKpaHa.

20.

BBenenue B kauecTBO
obcmyxxkuanus (Qos).

CereBas 3amuTa Ha 0a3e TexHoaorui pupmel Cisco Systems.
[TpakTrueckuii kypc : yuebHoe nocodoue ExarepunOypr :
N3natensctBo Ypansckoro ynusepcurera, 2014. - 179 c¢. URL:
http://biblioclub.ru/index.php?page=book&id=275694

21.

Apxurekrypa
ONTUYECKUX CETEN
nocryna FTTx u PON.

®oxuH, B.I'. [IpoexTrupoBaHue ONTUYECKON CETU TOCTYIIA :
yuebHoe mocoone HoBocuOupck : Cubupckuii rocy1apcTBEHHbIN
YHHUBEPCHUTET TeJIEKOMMYHUKaLU 1 nHpopmaruku, 2012. - 311 c.
URL: http://biblioclub.ru/index.php?page=book&id=431523
Mexxens A.M. TexXHOJOTHM TTACCMBHOW ONTHYECKOW ceTH \
x)ypHa «Doton Dxcnpecey», Ne7, 2013r., c. 28-32.

Cyxosepxos  A.E.  TexnHuueckoe  pelIEHWE  INOCTPOCHHUS
ONTUYECKON ceTh abOHEHTCKOro JIOCTyHma B  CTPOSILIUXCS
MHOTOKBapTHPHBIX AoMax \ xypHan «®DotoH Dxcmpeccy», No7,
2013r., c. 33-37.

Canmuikoe A.P., Cymxun B.P., Pyonuyxuii B.b. TectupoBanmue
abonentckoro ygactka PON \ xxypuan «Doton Dkcmpecc», Ne5,
2013r., c. 26-27

Cyxoeepkos  A.E.  TexHMueckoe  peEIIEHHE  MOCTPOECHUS
ONTUYECKOH ceTH abOOHEHTCKOTO JOCTyla B  CTPOSIIUXCA
MHOTOKBapTHPHBIX 7oMax \ xypHan «DoTtoH Dxcmpeccy, NeS,
2013r., c. 30-34.

Iomsnos A. Apudmernka GPON: CkopocTh goctyma \ KypHai
«DotoH Dkcrpeccy, Ned, 2012r., c. 35-39.

Tackesuu E.b. Cetrt PON 1 paifioHOB YaCTHBIX JOMOBIaAeHU# \
xypHai «Doton Dkcnpeccey, Ne2, 2012r., c. 22-28.

22.

MynbTUILIEKCUPOBAHU
€ C pa3ZielIEHUuEM 110
nyrHe BoJIHB (WDM).

ykanos, B.H. BonokonHo-onTuueckas TeXxHuka. MOCKBa :
Wndpa-Umxenepus, 2014. - 304 c.
http://biblioclub.ru/index.php?page=book&id=234772
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®okuH, B.I'. KorepenTHbie onTHYECKHE CETH : yueOHOE TOcoOme
HoBocubupck : CuOupckuii rocy1apcTBEeHHbIH YHUBEPCUTET
TeJIeKOMMYHUKamuil 1 uHpopmaruku, 2015. - 371 ¢. URL:
http://biblioclub.ru/index.php?page=book&id=431522
[[Tapanrosuy, C.H. MHOroBOJIHOBBIE ONITUYECKUE CUCTEMBI CBSI3U
: yuebHoe nocodue - Tomck : TYCVYP, 2013. - 157 c. URL:
http://biblioclub.ru/index.php?page=book&id=480597

Canex b., Teux M. Ontuka u ¢poroHuka. [I[puHINITEI TPUMEHEHUS
T.2. Honronpyauseiii: M3gatensckuit Jom «MuaTemnexkr», 2012 —
784c., c. 686-720.

Cnexnose H.H. O coBpemennoii Texrojorun WDM u He TONBKO\
xypaai «Doton Dkempecey, Nel, 2007T., c. 8-16.

Ilaxomos C. Tlpumenenue texnosioruu SilconPhotonicsCMOS B
coBpeMeHHbIXx DWDM cucremax. \ sxypHan «DPoToH Dkcnpecey,
Ne2, 2014r., c. 26-27.

Mosuxos A.I., Huprxoe B.C., Jleonoeé A.B., Tpewuxos B.H.,
[ypxun H.B. 10-kpaTHOE yBenHueHHUE MPOIMYCKHOW CIIOCOOHOCTU
DWDM-nunuii cs3u \ sxxypuan «®oton Dxcmpece», Ne7, 2013r.,
c. 25-27.

/lypaes B.I1, Meoseoes C.B. OagHOYAaCTOTHEIE
HOJIYTIPOBOIHUKOBBIE Jiazepsl \ xkypHai «Doton Dkcmpeccy, NeS,
2013r., c. 22.

Ilaxomoe C. CrekrpanbHas 3¢dexkrnBHocTh DWDM  cereit
Oynywero \ sxxypuan «®oton Dkcrmpece», Ne5, 2013r., ¢. 35-36.
Cneocko C.B. TecrupoBanue obopymoBanuss DWDM \ sxypHan
«DotoH Dkcrpeccy, Ne5, 2012r., c. 10-12.

Cneorcxo C.B. TectupoBaHue ONTUYECKUX CUCTEM CBSI3U U OLIEHKA
3aTpaT Ha OpraHW3aldi0 TeCTHpoBaHHs \ kypHair «®DoToH
Okcmpecey, NeS5, 2012r., c. 14-17.

Hanuii O.E., Tpuwuxos B.H., Ilnaxcun C.O. IlepcnexmugHvle
DWDM cucremsl! cBs3u co ckopocTbio 20T6uT/c Ha coennHeHue.
\ sxypran «@oton Dkcmpecey, Ne3, 2012r., c. 34-38.

23.

Mopens omex Jyist
MIPOCKTHUPOBAHUS U
OLICHKHU

3¢ (HEeKTUBHOCTH
pabotsl [ MraGuTHBIX
CHCTEM ONTHYECKOU
CBSI3U

Ilyxanos, B.H. BonokonHo-ontuueckas TexHuka. Mocksa :
Un¢pa-Nnxenepus, 2014. - 304 c.
http://biblioclub.ru/index.php?page=book&id=234772

Bnacoe MM, TexHuueckas JHArHOCTHUKA  COBPEMEHHBIX
nudpoBbIx ceredl cBs3u. OCHOBHBIE MPUHIMIBI U TEXHUUYECKHE
CpeacTBa M3MEpEeHUN IapameTpoB nepenauu aus ceren PDH,
SDH, IP, Ethernet u ATM/ Ilox pen. M.M. IItuunaukosa 2012 1. —
c. 211-222, 320-331.

Cueoicko C.B. Metonomorus TEXHUKO-3KOHOMHUYECKOTO
TECTHUPOBAaHUS ONTUYECKHX CHUCTeM CBs3u \ kypHan «®DoroH
Okcnpecey, Nel, 2013r., c. 22-24.

Hanuti O.E., Tpewuxoeé B.H. Poccuiickoe obopynoBanue 40
['6ut/C — peanmbHOCTh. \ kypHan «DotoH Dxcmpecc», Ne5(85),
2010r., c. 28-30.

24. [Kommonentsl NG SDH

25. |[Topsimox BBOJIA B Hopwmarusubie nokymentsl: PJ/[,d-BOJIC-IIT, P/, ®-BOJIC-P/,
JKCILTyaTanuo PJ1 45.156, IlpunoxxenneNel MHCTpyKIMS O IPOKIAAKE U
BOJIOKOHHO-

ONTUYECKUX JIMHUN
CBSI3U

MOHTa)y ONTHYECKO- ro kabemns B [IBII TpyOkax.
Muncsszp PO, CHull 3.01.04-87 1. 1.6 Ilpunoxenue 4, P/1, ®-

BOJIC-IITD u ap.
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26. |ATmMochepHbIe
ONTUYECKHUE JINHUU
nepegaun (OFS)

Ilagnos HM. KodddunueHT roToBHOCTH aTMOC(HEpPHOTO KaHaja
AOJIIT u meronsl ero ompexaenenus \ Cren. BBIIYCK KypHAT
«Dorton Dkcnpecc» - Hayka Ne6, 2006r., c. 78-90.

Ilasnoe H.M. Anmapatypa aTtMoc(epHBIX ONTHYECKHUX JTHHHMA
nepenadn U Metojbl e€ kinaccudukarnuu \ Crell. BBITYCK XKYpHA
«DotoH Dkcrpeccy - Hayka Ne6, 2006r., c. 91-104.

Buwmnesckuii B. 'mbpunnoe obopynoBanue Ha 6aze Paano — u
na3epHoit TexHooruit \ xkypHan «®oton Dkcmpeccy, Nel, 2007r.,
c. 26-30.

27. |[TonHOCTBIO
OINTUYECKUE

TPAHCIIOPTHBIE CETH
(OTN)

®oxkuH, B.I'. KorepeHnTHble onTruyeckue ceTu : yueOHoe nocooue
HoBocubupck : Cubupckuii rocy1apcTBEHHBIN YHUBEPCUTET
TeJIEKOMMYHUKaIMi u nadopmatuku, 2015. - 371 ¢. URL:
http://biblioclub.ru/index.php?page=book&id=431522

Mexxkenv A.M. Pexomenpmaniun MCD-T, permamenTupyromme
MOJTHOCTBIO ONTHYECKYIO TPAHCHOPTHYIO CeTh\ ypHan «DoToH
Okcnpeccy, Ne8,2012r., ¢.32-40.

Hlemsxun J]. KospduimeHT >PPEKTUBHOCTH ceTH \ KypHAT
«®Doton Dkcmpeccy, N5, 2012r., ¢. 28-33.

Makogeit C., KopotkoB H. TenaeHuuu pa3BUTHS ONTUYECKUX
CHCTEM CBSI3H, paboTarolmMXx co ckopocteio Oomee 100 'out/c. \
xKypHan «Doton Dxcnpecey, Nel, 2014r., c. 17-19.

Ckumun A.C., Pemrok A.A., [lladaperko A.B., Denopyk M.IL.
Henunelinbie ucKkakeHUs U crtocoObl 00paboTKH (a3oBo-
MoayiupoBaHHoro QPSK-curnana B BOJOKOHHO-ONTHYECKUX
nuHusx cBsi3u. \ Cneussinyck «®oton Dkenpecc-Hayka 2013y
Ne6, 2013r., c. 78-79.

ApXHUTEKTypa YIpaBlI€HUS C aHAJIN30M ONTUYECKUX HCKAKEHUU
«IMPAIRMENT-AWARE WSON CONTROL PLANE» \
xkypHan «Doton Dxcmpecey, Nel, 2014r., c. 22-25.

Cagenves E. IIpeumymiectBa OTN ¢ ypoBHEM ynpaBieHUs
CONTROL PLANE B pemeHun CyImecTBYONIMX U HOBBIX 3a/1a4
obcyxuBanus \ xypraain «doton Dxcmpecey, Ne7, 2012r., ¢. 24-
28.

28. [MHOTOMEpHBIE CETH —
Oymytiee
MH(POKOMMYHUKAITMOH
HBIX TEXHOJIOTUH.

KonoBamo  I'.B.  Mmuoromepusie cetu —  Oyayromee
MH()OKOMMYHUKAIIMOHHBIX TEXHOJIOTHUM. \ KypHa
«Qnektpocszby Ned, 2008r., ¢. 28-32.

Ilonos A.I' O0benuHeHWE TACCHBHBIX CETeH C TOIMOJOTHEN
«3Be3na». CIloXKHBIE CETH € PEryJsIpHOA TOIMOJOTHYECKON
cTpyKTypoil. \ )xypHan «®oton Dxcnpeccy Ne§, 2010r., c. 25-28.

VY4eOHO-MeToIMYeCKUe MaTepualibl Ui CaMOCTOSTEIbHONH pPabOThl OOydYalOIIMXCS M3
Yrcila HHBAJIHJIOB U JIIL C OTPaHMYEHHBIMHI BO3MOKHOCTSIMU 370poBbst (OB3) mpemocraBisrores
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS U BOCHPUATHS HH(DOPMAIIH:
J171st TUTT ¢ HApyIICHUSIMH 3PEHHS:
— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA WM B NIEYaTHON (opMe yBETUUEHHBIM IIPUPTOM.
Jlns i ¢ HapyIeHnusAMH ClTyXa:
— B (popMe PIIEKTPOHHOTO TIOKYMEHTA WM Me4aTHOU (opme.
JUist U1 ¢ HapyIIEHUSIME OTIOPHO-/IBUTATEIBHOTO ammapara:
— B (popMe PIIEKTPOHHOTO TIOKYMEHTA WM Me4aTHOU opme.
JlaHHBII TIepedeHb MOXET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHMHICHTA

00yJaromuxcs.
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3. O6pa3oBare/ibHbIE TEXHOJIOTHH

[Tpy M3y4eHnn TUCHMIUIMHBI TPOBOJATCS CIEAYIOMINE BHJIBI YIEOHBIX 3aHATHIA U padoT:
JEeKIMH, MPAKTUYECKUE 3aHATHs, JOMAIIHUE 3aJaHMsl, TECTHPOBAHUE, KOHTpOJbHas paboTa,
3ammTa Ja00paTOpHBIX PadOT, KOHCYJIbTAIlMM C MIpEnojaBaTelieM, CaMOCTOsTeIbHas pabora
CTYACHTOB (M3y4YE€HUE TEOPETUYECKOro MaTepHala, MOATOTOBKA K MPAKTUUYECKUMH 3aHATHSIM,
MOJATrOTOBKA K JIADOPAaTOPHBIM 3aHSATHSM, BBIIOJHEHHE JOMAIIHHUX 3aJaHUH, MOJATrOTOBKA K
TECTUPOBAHUIO, KOHTPOJILHOM, 3a4€Ty U SK3aMEHY).

s npoBeneHus 4YacTH JIGKIUOHHBIX 3aHATUM HCIOJB3YIOTCS MYJIbTUMEIUIHBIC
CpeICTBa BOCIIPOM3BEJCHUS AKTHUBHOI'O COAEPXKUMOro (3aHATHS B HMHTEPAKTUBHON (opme),
MO3BOJISIOIIETO CTYAEHTY BOCHPUHUMATh OCOOEHHOCTH M3Yy4aeMOM IUCIHILIMHBI, UTPAroIine
pEeLIaoIYI0 POJb B IOHUMAHUU U BOCHPUATUH, a TaKXKe B (POPMUPOBAHUU NTPODECCHOHATBHBIX
komneTeHIMH. 1o psany Tem AMCUMIIIMHBI JIEKIUHA NPOXOAUT B KilaccuueckoM ctuiie. CTyeHTy
B PEXKHUME CaMOCTOATENBbHON PabOThl PEKOMEHIYeTCsl M3yuyeHHE BUAEO JIEKIMH BBIAABAEMBIX
IpenojiaBaTesieM WM DIIEKTPOHHBIH BapuaHT TeKcTa ¢ (opMylnaMu H  TOSCHEHHUSIMH
PacIoI0KEHHBIX HAa CAUTE TUCLUIUIMHBIL.

IIpu npoBeneHNM NPAKTUYECKUX 3aHATHU MOYKET UCIIOJIB30BAThCA JTOCKA, Ul pACYETOB U
aHaJIM3a JAaHHBIX MOTYT IPUMEHATHCS JIONOJHUTEIIBHBIE CIPAaBOYHbIE MaTepuansl. Ha
IPAKTUYECKHUX 3aHATUAX ydyeOHas rpymma AEIUTCs Ha MOArpynmnsl mo 5-7 yenoBeka. Kaxmoit
NOArPYNIIE BBIJAIOTCA CBOM MCXOAHBIX JAaHHBIE K PAacCMaTpUBacMbIM Ha 3aHATHM 3aJadaM.
Pemenne 3amaun rpynma oopmisier Ha AOCKE W MyOJMYHO 3amuimaer. [Ipu BOZHUKHOBEHHUH
TPYZHOCTEHN MPENoJaBaTellb IOMOraeT IPyNaM B JOCTHKEHUH IIOJOKUTEIBHOIO pe3yabpraTa. B
X0Jle IPOBEPKH IPOMEKYTOUHBIX pE3YyIbTaTOB, IIOMCKA W  MHCIPaBICHUA  OLIMOOK,
OCYILIECTBIISIETCS] MHTEPAKTUBHOE B3aUMOJECHCTBUE BCEX YUaCTHUKOB 3aHATUS.

[Tpu npoBeneHuM 1a00PaTOPHBIX PadOT 3a/laHus BBITOJIHAIOTCS MHAUBUAYaIbHO. [locie
BBIMOJIHEHUST 3aJjaHUs 10 KOH(PUIYPUPOBAaHMIO U COOPKM CETH CTYAEHT OTBEYaeT Ha
TEOPETUYECKHE KOHTPOJIbHBIE U IOTIOJHUTEIbHBIE BOIIPOCH, & TAKXKE 3aIUINAI0T JaOOPATOPHYIO
paboTy MHTEPaKTUBHO [OKa3blBas CBOM OTBETHl HEMOCPEJICTBEHHO HAa MOJEIHUPYEMOU CETH.
JlaboparopHble pabOThI BBITOJHAIOTCS Ha MEPEOBOM NMPOTrPaMMHOM OOECIEUEHHH SMYJISLUN
pabotbl ro0OanbHbIX cerell  cBs3M  GNS.3  MO3BOJAIOIIEM COCTaBUTh M HAaCTPOMTH
MarucTpalibHble, IPOMBIIIJIEHHBIE U CETH IPOBANUEPOB CIIYXKO.

ITo u3yyaemol IUCLHMILUIMHE CTYAEHTAM IPENOCTABISAETCS BO3MOXKHOCTH IOJIb30BATHCS
y4eOHO-METOIMYECKUMHU MaTepuajaMi U PEKOMEHAALUSIMH pPa3MEIIEHHbIMU B 3JEKTPOHHOU
UH(pOpMaIIMOHHO-00pa3zoBaTenbHON cpeae MoaynbHoro Junamuueckoro OOyuyenus Ky6I'Y
https://moodle.kubsu.ru/enrol/index.php?id=372.

Koncynbranuu npoBoasTcs pa3 B IB€ HEAETH A Pa3biCHEHHs MPOOIEMHBIX MOMEHTOB
IIPU  CaMOCTOSITEIBHOM M3Y4YEHMHM BOIPOCOB H3yd4aeMOW JHUCHMIUIMHBL. [Ipu ynaneHHOM
00y4YeHHH CTYAEHT, 03HAKOMMBILIHUCH C YaCThIO MaTepHaia, Mpu Mepexo/ie Ha HOBYIO CTPaHMILY
OTBeUaeT Ha pa3paboTaHHBIE BOIPOCHI MO ATOMY MaTepuandy, JJIsi TMPOBEPKH YCBOEHUS
NPOYMTAHHOTO. B ciiyuae HempaBUIBHOTO OTBETa HEOOXOIUMO MPOUYUTATh MaTepual 3aHOBO. B
CJIy4ae YCIIEIIHOIO MPOXO0XKICHHSI TEOPETUYECKOT0 MaTepuaa. [l 3aBeplieHns U Mepexony K
CIENYIOLIEN TeME, CTYIAEHTY Mpelaraercs peluTh 3a1ady. B He3aBUCUMOCTH OT pe3yJbTaToOB
NIEpBOM 3aJauM, CTYAEHTY BBIBOJMTCS pelieHue nepBoil 3amgaud. Ilocne 3Toro cryneHry
IpeJUlaraeTcsl peluTh BTOPYIO MOAOOHYIO 3ajady, HO pelleHue Ha He€ OH He yBUIUT. llpum
MPaBWJIBHOM LHU(POBOM 3HAYEHHH OTBETAa, BBEAEHHOM B CIIELIUAIbHOE OKHO, CTYAEHTY
npeJylaraeTcsi NpUKpenuTh (paiii ¢ peleHneM 3aJlaud U OTHPaBUTh €ro npemnojanarento. Kpome
TOTO, JJIA TIPOBEPKH HEKOTOPBIX TEOPETHYECKMX 3HAaHUM M TPAKTUYECKUX HaBBIKOB
UCTIONb3yeTcsl HAOOp CHelMalbHBIX TECTOBBIX 33JaHUN-33/a4, TaK JK€ B HHTEPAKTUBHOM
pexume.

Takum 00pa3oM, OCHOBHBIMH 00pPa30BaTe/IbHbIMU TEXHOJIOTHAMH, MCIOIb3yeMbIMH B
y4eOHOM Tpouecce, SIBJSAIOTCA: WHTECPAKTUBHAS JICKIUS C MYJIbTUMEIMIUHON CHCTEMOH U
aKTUBHBIM BOBJICUCHMEM CTYJIEHTOB B Y4YeOHBIM mporecc; OOCYKICHHE CIOXKHBIX U
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JTUCKYCCHOHHBIX BOIIPOCOB U MPOOJIEM M € MOCIECAYIOIUM pa30opoM S3THX BOMPOCOB Ha
MPAKTUYECKUX 3aHATUSAX; Ja0OpaTOpHbIE 3aHATHS — paboTa CTYIEHTOB B MajblX TpyINax B
pEeXMMaxX B3aUMOJEHUCTBUS «IIPEHOAABATENL — CTYACHT», «CTYIEHT — IPENOoIaBaTelIby, «CTYIEHT —
cryneHt». [Ipu mpoBeneHUn MpPaKTUYECKUX U JIAOOPATOPHBIX YYEOHBIX 3aHATUH MPETyCMOTPEHO
pa3BuUTHE Yy OOy4aroUMXCs HAaBBIKOB KOMAHJHOW palOThl, MEXIJIMYHOCTHOW KOMMYHHKAIIWH,
MIPUHATUS PELLICHUN U JINJEPCKUX KaYeCTB.

Jlns nun ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMHU 3JI0pOBbsl NIPEAYCMOTpPEHA OpraHU3aIUs]
KOHCYJIBTALIUI C UCIOJb30BAHUEM 3JIEKTPOHHOMN MOYTHI.

3aHHTI/I}I, IMPOBOAUMBIC C UCIIOJIB30BAHUCM MHTCPAKTUBHBIX TEXHOJIOT U

Cemectp Bun Hcnonb3yeMble UHTEPAKTUBHBIC KomnuectBo
saasaTusa(Jl, oOpasoBaTelIbHbIC TEXHOJIOTHH JacoB
113, JIP)
JI NuTepakTuBHAsS JEKIUS C MYJIbTUMEIUNHOU 16
cUCTEMOH
I13 NunuBuyaqabHOE BBITTOJTHEHUE MPAKTHYECKUX 16
3aJIaHUN
JIP NuauBuayansHOE BBITOJIHEHHUE JT1a00PaTOPHBIX 32
3aJIaHUN
Hroro: 64

4. OueHo4YHbIe CPeACTBA IJIsl TEKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOI
aTTecTalMu.

B mnporecce moAroToBkM K OTBETaM Ha KOHTPOJBHBIE BOMPOCHI, TECTUPOBAHHIO, H
npakTH4eckuM 3aaanusaM (opmupyrotcs Bce TpeOyembie I'OC u OOIl nns HampaBieHHS
11.03.02 NH(pOKOMMYHHKAITMOHHBIC TEXHOJOTHH M CUCTEMBI CBsI3H (Tmpodwmib: "Onrudeckue
cucteMbl U cetr cBsa3u') komnerennuu: OITK-4, OITK-5; TTIK-5, TT1K-27.

Texymmii KOHTpOJIb OpraHu3oBaH B ¢opMax: 3amuThl J1abOpaTOpHBIX padoT,
MUCbMEHHOTO TECTHPOBAHHUS M KOHTPOJBHBIX PAa0OOT, BXOJE MPAKTUYECKUX U JIaOOPATOPHBIX
3aHATHSX ITYTEM OIEHKH aKTUBHOCTH CTYJICHTA U PE3YJIbTATUBHOCTH €T0 JICHCTBHIA.

Huxe mpuBomuTCS mepeueHb W TpUMEpPhl U3 (QOHIA OIEHOYHBIX cpencTB. [lomHbIi
KOMIUIEKT OIEeHOYHbIX cpeAcTB mnpuBoautrcss B POC mucummumabel b1.B.10 «Ontuueckue
1U(POBBIE TEIEKOMMYHUKAITHOHHBIE CHUCTEMBI».

4.1 ®oHJ OLIEHOYHBIX CPE/ICTB A/ MPOBEJAEHNUs TeKYLIero KOHTPOJIA.

@DOH/1 OLIEHOYHBIX CPEJICTB AJIs IPOBEAEHUS TEKYIETO KOHTPOJIS CONEPIKHUT:

- Bonpocs! TeCTOBBIX 3ajaHUI.

- 3a1auM ¥ 3a/1aHUS HAa KOHTPOJIbHBIE pabOTHI

- KoHTposibHble BOmpockl K J1aOOpaTOpHBIM paboTaM NpHUBEAEHBl B Y4eOHO-METOAUYECKHX
nocoOusix JsabopaTtopHoro mnpaktukyma: Onrudeckue LU(QPOBbIE TEIEKOMMYHUKAIIMOHHBIE
cucteMsl: Jabopatopublii npakTukyM. / A.C. Jleuenko np. Kpacuomap. Kybanckuii roc. yH-T,
2013. 4.1 (82c.)m Y.2 (152c.).
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IIpumep ogHOTrO M3 BAPHAHTOB KOHTPOJILHOI padoThHI MPOBOAMMON B 5-M cemecTpe
Bapuant Ne 3

Jns mudporoit mocneosatensHoctd 0100110111000 mocTpouTsh BpeMEHHBIE AHATPAMMBI
W3MEHEHUS HHTEHCUBHOCTH ONTHYEeCKOT0 M3nydeHnus koaoB B uauu [IBOCIT: NRZ-M, CMI,
3B1C, EP-1, 5B1P, 4B1C1P, 6 B1P1R

Ha BpIxone nuHEHHOrO KoOJepa B MpOIecCe KOAMPOBAHHS OTCUETOB OBUIH MOCIEAOBATEIHHO
chopMUpOBaHBl TPH HCIIOJIB30BAHUM HATYPaJIbHOTO JBOMYHOTO KOJa CIICIYIOIIHE KOJIOBBHIE
KOMOHWHAIINH:

1011*0101 01*010110* 11011101* 101101*00
N300pa3uth curHain Ha BXOJ€ M BbIXOJE KOJAEPa, a TAK)XKE Ha BXOJI€ U BBIXOJE JIeKOJIepa, €CIIH B
mpoliecce rnepeaavn MpOU30IUTH ONTMOKH B CHMBOJIAX, IOMEUEHHBIX 3BE3/I0YKOM.

Ha Bxox nuHeWHOro xonuepa ¢ paspsOHOCTBIO 8 OUT MOCTyHaeT oTcueT ¢ amruiutynoil 1,6 B.
Onpenenuth CTPYKTYPYy KOJOBOM KOMOWHAIIMM Ha BBIXOJE KOEpa IPH HUCIOIb30BAHUU
HaTypaJbHOI'O JBOMYHOIO KOJa, €CIIM HApsHKEHHE OrpaHUuYeHUs paBHO 5 B.

Onpenenuts nnuny pereHepanronHoro yuactka BOCII, numutupoBannoro 3aryxanuem. BOCII
nocTpoeHa Ha ocHoBe kabens Tuna O3KI'-1-0.7, pabGoraroriero B 3-m "okHe nmpo3padyHocTH", ¢
ucnonb3zoBanueM anmnaparypsl "Comka-3". Ilotepu B pa3zbéMmHbIX coenunutensx — 1,546, B
Hepa3bEMHBIX coequHenusx — 0,151b. Duepreruyeckuii 3anac cuctemsl 81b.

Onpenenuth 1uHy pereHepannonnoro ydactka BOCII, orpanundennoro aucrnepcueit. BOCII
noctpoeHa Ha ocHoBe kaOens tunma OKK-50-01, ¢ ucnonszoBanueM anmapatypsl "Comka-3".
[IupuHa 1MosoCk MPOMYyCKaHUS ONTUYECKOTO BOJIOKHA, CIOJIb3yeMoro B kabdene - 600 MI' km.

Ornpeaenuth MOITHOCTH B 1bM 1 BT Ha BBIXOJIe BOJIOKOHHO-ONTHYECKOUN JIMHUM JITTMHOW 24 KM
CO CIEAYIOUIMMH MapaMeTpaMu: - MOIIHOCTh Ha BbIxoge CHJI cocraBmser 20 MBT; - nuHus
COCTOMT M3 6 YYacTKOB CO CTPOUTENbHOW AnuMHOW B 4 KM c 3aryxanuem o=0,6 nb/km; - Tpu
COEMHHUTENA ¢ 3aTyxaHueM no 2,1 nb; - morepsiMu cpauiuBaHus mpeHedpeydb; - NOTEpPU BBOAA
CBETa B BOJIOKHO COCTaBJSIOT 2,2 nb; - moTepu Ha CTHIKE BOJOKHa M (HOTONPHUEMHHKA
cocraBisoT 1,8 nb; - motepu Ha U3rub OTCYTCTBYIOT (IIpeHeOpeyb)

IIpumep ogHOr0 M3 BAPHAHTOB KOHTPOJIbHOI padoThl, MPOBOAMMON B 6-M cemecTpe

3agauya Nel. B Tomomorun xoinbito ucnons3yiores SDH STM-4 ontudeckne MyTbTHILIEKCOPHI
«Tpancnopt-S4». Ontuueckuit untepdeiic STM-4 kotoporo paboTaromuii BO BTOPOM OKHE
MPO3PaYHOCTH MMEET YPOBEHb MOIIHOCTH ONTHYECKOrO0 CHUTHajla Ha mnepeaade: -12 nbw;
YPOBEHb MOIIHOCTH ONTHYECKOro curHaga Ha npuéme: -36 nbm. Omnpenenuts AIUHY
pererepannonHoro ydactka BOJIC, mumutupoBanHyro 3aryxanueM BOJIC moctpoeHHOW Ha
ocHoBe kabenmss tuma OKK-50-01-0,7-8. Ilotepu Ha pa3péMmHbIX coequHHTEnsx -1 ab, B
Hepa3bEMHbIX coequnuTensax 0,1 nb. [lotepu Ha BBOAE (BhIBOAE) -2 nb. DHepreTuueckuii 3amac
cuctemsl 6 1b.

3amaua Ne2. Omnpenenuth UIMHY pereHepaimonHoro ydactka BOJIC, nuMuTHpOBaHHYIO
mucriepcueii. BOJIC noctpoena Ha ocHoBe kabens tuna OKJI-01-6-24-10/125-0,36/0,22-3,5/18-
2,7, ¢ uctionpzoBanrem mapmpytuzatopoB T1600 umeronux ontrueckue moayinun SONET/SDH
OC768/STM256 SR-1 paboratomue 1o JByM BOJIOKHaM Ha OJHO JrHE BOJIHBI A = 1550 HM
IUPUHON crieKTpa uamydeHust AL =0,24 HMm.
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3amaua Ne3. B ceru PON (FTTP) Mexay onTHYECKHM JTHMHEHHBIM TEPMHHAIOM H ONTHYECKUM
CHUCTEMHBIM TEPMHHAJIOM HCIONb3yeTcss BonokHo G.652 (ZWPF) d¢upmer Hitachi co
CIICIYIOIUMHU TMapamMeTpaMu: 3aryxanue st anuHbl BodHBl A = 1310 M. CocraBuser 0,38
nb/xM., a mia A = 1550 am. — 0,23 nb/kM., nnuHa BoaHBI HyneBod aucrnepcuu 1300 am. Tum
nepenaBaemoro npotokosia Ethernet (EPON) 1,25 T'out/c. B cetu ucnons3oBan PLC Splitter
1x4 c¢ BHOcuMBIMH TIOTepsiMH 7,2 1b, Ha KaXAbplii BBIXOJ KOTOPOTO dYepe3 BOJOKHO
noacoeaunensl PLC passerButenu 1X8 ¢ BHocuMbiMu norepsimu 10,5 nb. PezepBHas MOmHoOCTh
nanHoit cetu o crangapty IEE 802.3ah coorBerctByer PX-20U T.€. 26 ab. IIpu crpouTenscTBe
JIMHUM UCTIOJNIB3YETCS «CyIep-cBapka» (Super Fusion), a KoJIM4ecTBO CpalleHUil HE MPEBbIIIACT
BochkMu 00muM 3atyxanuem 0,44 nb; mpu 3toM Ha 4erbipéx LC coenmuHeHHMsIX TepsieTcs
cymmapHo 0,48 nb. Ompenenute npeaen AanbHOCTH JMHUM, OTPAaHUYEHHBIM 3aTyXaHUEM, C
y4eTOM pe3epBa moaaepkku (maintenance margin) B 1 ab.

3agaua Ne4. Jlis BepOSTHOCTH OIIMOKH 10" paccuMTaTb CpEIHE BpEeMsl MEXAY IBYMs
cocequuMu omnbkamu B nuHeiHOM Tpakte BOCII noctpoenHoi ¢ ucnonb3zoBanuem SDH STM-
1 nonHOMYHKIMOHATIBHOTO ONTHYECKOTO My bTHILIEKCOpa «Tpancmopt-S1»

Ll
3agauya NeS. Pe3ynbTaT M3MEpEeHMT e B Ve te
BES B0 QAOT\|HQQ EE ®BED N
MHOT'OKpPaTHOTO HAJIOKEHUS [ ; - - —— |
OHMTOBBIX MoCJIeJOBaTEIbHOCTEH Csapighede |
[J Samples
(rma3-guarpamMma) — Ha  BBIXOJC e aa
JUHEHHOIO  TpakTa  BOJOKOHHO- = Vertical arke-._|
w (v} = Horiz. Markers
ONTHUYECKON JIMHHUH, TOJYYCHHBIA C Sty
= Metrics
MOMOUIBPIO  aHajau3aTopa  KaHaja —

IpeICTaBICH Ha pPUCYHKE.
Onpenenuthy TOKa3aTeNb KadyecTBa
UCIOJIb3YeMOH LHU(PPOBOM CHCTEMBI
nepenaun BER (Bit Error Ratio —
KO3 (UIIMEHT OUTOBBIX OMIMOOK), a
TaK)KE COOTBETCTBYrommi emy Q- | F— o s =
¢akrop.  Ompememure  ckopocts | ~ YW OTomomo®
niepe/laud CUTHANIA B JIMHUU M BPeMs HapacTaHusi HpoHTa UMITYJIbCa.

3agauya Ne6. Jlns TEXHOJIOTMH MYJIbTHILUIEKCUPOBAHMS C pa3[elIeHMEM IO JJIUHE BOJIHBI
(HDWDM), omnpenenuTs BEpXHIOW I'paHMILy JOMYCKOB Ha (UIyKTyaluio Hecymux fs; ecnu mar
MEX/y HECYIIMMH IO JJUHE BOJIHBI AS mpuMepHO paBeH 0,1 HM., a CKOpPOCTh nepenayd Ha
Kax/10i1 Hecymelt 2,5 ['out/c.

HepequL KOMIIETCHITUIH (‘-IaCTI/I KOMHCTCHHHﬁ), IIPOBEPSACMBIX OLICHOYHBLIM CPEIACTBOM:

OIIK-5 cnocoOHOCTBIO HCMOJB30BaTh HOPMATHBHYIO M MPAaBOBYIO JOKYMEHTAIHUIO,
XapakTepHyH i1  0o0nacTh HMH(POKOMMYHHKAIIMOHHBIX TEXHOJOTUA ¥ CHCTEM CBS3HU
(HopMmaTUBHBIE TpaBOBble akThl Poccuiickoit ®denepanuu, TEXHUYECKHE PETIAMEHTHI,
MEXIyHAPOJAHBIC W HAIMOHAIBHBIC CTaHAAPTHI, PEKOMEHJANNH MEXIyHapOJHOTO COM3a
AIIEKTPOCBSI3U): 3HATh [IpUHIUIBI U CTAaHAAPTHI TTOCTPOCHUSI TEIEKOMMYHUKAIIMOHHBIX CHCTEM
Pa3IMYHBIX TUIIOB W pacrpeneneHuss HHHOpPMAIUu B CETAX CBs3M (APXUTEKTypa ONTHYECKON
TpaHcopTHOM cetu. CucTeMbl TepBUYHOTO rpymnmnoodpasoBanus PDH. Crexk mpoTokosios
TCP/IP u IP-anpecamusi. CereBbie potokonsl [Pv4, IPv6, RARP, DHCP, BOOTP, ARP, TCP,
UDP, ICMP, HDLC, STP u npyrue, Bkmtouasi ciyk0e1 DNS, FTP, TFTP, http, SMTP, SNMP,
telnet. IIpoGiembl ympaBieHHS B CEpPBHUCAX CBS3M. APXHUTEKTYPY MPOTOKOJIOB YIPABIICHUS,
cnucku  ympaieHusi goctynom ACLs. [lpuHuunbl wmapuipyTu3aldd W HPOTOKOJIBI
Mapuipytuzanuu RIP, OSPF, EIGRP, craruueckuii. [lonstue BuptyansHbix cereilt VLAN.
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Texnonoruu pacnpenenéuusix cerei WAN. SDH — undopmManmoHHble CTPYKTYPBI U CXEMBI
npeoOpazoBanuii. [loctpoenue cereit SDH. Apxurektypy ontuueckux ceteil qocryna FTTx u
PON. MynpTHmiekcupoBanue ¢ pasaeinenneM mno anuHe BoiaHbl (WDM). ['ubpugasie OTDM u
WDM cucremsl. Komnonentst NG SDH (GFP, VCAT, LCAS). Texnonoruto RPR: Tonomnorus,
MAC ypoBeHb, M3yuy€HHE TOIIOJIOTMM M 3allMTa, YIpaBieHHe Mosiocod U Qos, aaroputM
CIPaBeIMBOrO O0CTyna. ATMOC(EpHbIE ONTHYECKUE TMHUH TTepeIayu. )

CucreMa OLIEHOK BBINOJIHEHHSI KOHTPOJIBHOU PabOTHI:

— «OTJIUYHOY» — KOJIMYECTBO MPABUIBHO petieHHbIX 3a1a4 oT 80% 10 100%;

— «XOpPOULIOY» — KOJIMYECTBO MPaBUIIBHO peleHHbIX 3a1a4d oT 60% 1o 80%:;

— «YZIOBJIETBOPUTEJILHO» — KOJIMYECTBO IPABUIIBHO pElIEHHBIX 3a1a4 oT 50% 1o 60%.

Ipumepsl 3a1aHui TecTa
TecToBbie 3a1aHUsI COCTOUT U3 45 TEOPETUUECKUX BOIIPOCOB M0 TEMATUUYECKUM pa3zeiiaM
paboueii mporpammbl y4deOHON mucnumiuHel. B 80% Bcex BOMpPOCOB KakaOro TecTa
MIpeIoJIaracTcs BEIOOP OAHOTO U3 3-6-X BO3MOKHBIX OTBETOB.

Huxe npuBoauTcs npuMep HEKOTOPBIX 3a1aHUH KOHTPOJIBHOI'O TECTUPOBAHUS B 6-M CEMeECTpe.

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

I

Access-list 1 permit 10.0.0.0

Mo mpencraBiennoii xkondurypauuu BGP onpenenure, kak 310 Oymer padorarh?
(BwiGepure 2 oTBeTa)

L] Ecmu mapuipyt B cetb 10.0.0.0/8 00bsBaeH cocequum y3iaom 10.1.1.1, To ero merpuke
(MED) 6yzer npucBoero 3nauenue 100.

L] Ecmu mapripyt B cetb 10.0.0.0/8 00bsiBneH coceqaum y3iaom 10.1.1.1, To ero metpuike
Oyznet npucBoeHo 3HaueHue 200.

L] Bce mapuipyTsl, mosrydeHHbIe OT cocennero y3na 10.1.1.1 He OyayT BKIIIOUEHBI B KapTy
MapuipyToB test, 3a uckiarouenneM mapuipyra B cetb 10.0.0.0/8.

[ Bce mapiipyThsl, moJaydeHHbIE OT coceanero y3na 10.1.1.1, 3a uCckITOYeHHEM MapIIpyTa
B ceTb 10.0.0.0/8 Oynyt umers 3Hauenne MED pasnoe 0.
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L] Bce mapuipyTsl, moJrydeHHbIE OT coceanero y3na 10.1.1.1, 3a uckiIroueHreM MapIipyTa B
cethb 10.0.0.0/8 6ynyTt umets 3Hauenne MED pasnoe 200.

QUESTION:

Kaxkoe u3 yrBep:xaeHuii orHocuTesbHO TexHoJoru MPLS VPN Bepno? (Bribepure 3
OTBETA)

[] PE poyrepbl He MPUHUMAIOT YYaCTHsI B MAPIUIPYTU3AIMH MEXTy TIOTPAHUIHBIMU
poyTepaMu KJIMEHTOB.

(1 MPLS VPN noxoxa Ha T0, kKak 0yaro 061 PE poyteps! o0miatorcst mo TexHosnoruu P2P
(peer-to-peer).

] KiaueHTsl MOTYT UCIIOJIB30BAaTh NCPCKPBIBAOIIUECA NUAIIA30HbI CETCBBIX a/IpECOB.

] Kaxxiomy KIMEeHTy Ha3Ha4yaeTcs He3aBUCUMAst Tadimna MapuIpyTu3anuu VRF (Virtual
routing and forwarding table).

[] Tabununa mapmpyTtu3anuu P poyTepoB coepkat Kak 3anucu riiodanbHoi IP
MapIIpyTU3alKHU, TaK ¥ 3aIICH MaPIIPYTU3AIKUH 0 TOTPAHUYHBIX POYTEPOB KIIMEHTA
(CE).

[] Torpanuunsie poyreps! kiueHTa (CE) monkirouaroTes HemocpeCTBEHHO K P poyTepam
posamzepa.

HepequL KOMIIETCHITUIH (‘IaCTI/I KOMHGTCHHHﬁ), IMPOBEPACMBIX OLICHOYHBIM CPEACTBOM

[TK— 5 CriocoOHOCTHIO MPOBOJIUTE PabOTHI MO YIPABJICHUIO TOTOKaMH TpauKa Ha CETU: 3HATh
IPOTPECCUBHBIE METO/IbI TEXHUYECKOM 3KCITyaTallud CUCTEM U YCTPOHCTB CBA3H
(Onepamnonnyto cucremy I0S dupmer Cisco. [Ipotokonsl rpanuyHoro nuio3a BGP. AcnexTs
KOH(UTypHpOBaHUS BUPTYaJIbHBIX YacTHBIX ceTeil VPN. CTpyKTypy M 3Tarnbl peanu3aniu
coBpeMeHHO# TexHoorur MPLS. Metonbl yripaBnenus cetbio Q0S.)

CucTema OIEHOK BBITIOJTHEHUS! KOHTPOJIBHOTO TECTUPOBAHUS TSl 5-TO ceMecTpa:
— «OTJINYHO» — KOJIMYECTBO MPaBMWIbHBIX OTBETOB OT 90% 110 100%);

— «XOPOII0» — KOJIMYECTBO MPaBUIbHBIX OTBETOB OT 75% 10 90%;

— «yZIOBJIETBOPHUTEIBHO» — KOJMYECTBO MPAaBUIBHBIX OTBETOB OT 60% 10 75%.

4.2 ®oHJ OLICHOYHBIX CPEACTB /ISl IPOBEACHHUS POMEKYTOYHOM aTTeCTAllUH.

@DOoH/T OIEHOYHBIX CPEACTB I MPOBEACHUS MPOMEKYTOYHOM aTTECTAIIMH COJIECPIKUT
TECTOBBIE WJIM KOHTPOJIbHBIE BOMIPOCHI U MPAKTUYECKUE 3aJaHUS, BBIHOCUMBIE ISl OLIEHUBAHUS
PE3yNbTAaTOB OOYUEHHMSI IO JUCIUTIIIMHE, TI0 KQXKIOMY CEMECTPY B OTICIbHOCTH.

4.2.1 IlpuMep TecTOBBIX BOINPOCOB M TMPUMEP THIOBBIX MNPAKTHYECKHX 3aJaHMH,
BbIHOCHMbIE Ha 3a4eT B 5-M ceMmecTpe no aucuuminHe «Onruyeckue uHu(poBbIie
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TeJ1eKOMMYHUKAIlMOHHbIE  CHCTeMbD» Ui HampasieHus — nmoarotoku:  11.03.02
NH(poKoMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBs3H, NMpoduib "ONTUYECKUE CUCTEMBI U
ceT CBs3U" (MPOMEKYTOYHAS aTTECTAallsl MOXET OBITh BBICTABJICHA II0 pe3yJbTaTam
BBIMIOJTHEHHS] TECTUPOBAHUS M AKTHUBHOCTU CTYJIEHTa HA MPAKTUYECKUX 3aHATHSIX C YUETOM
MOCEIICHUS JICKITUM )

TectoBbie 3a1aHUsT COCTOUT U3 45 TEOPETUYECKUX BOIIPOCOB MO TEMAaTUYECKUM pa3jieiam
paboueii mporpammbl ydeOHOU mucnuminHbl. B 80% Bcex BOMPOCOB KakIOro TecTa
npeJoaraeTcs BHIOOP OAHOro U3 3-6-X BOZMOXKHBIX OTBETOB.

Cucrema OLIEHOK BBIITOJTHEHUS! KOHTPOJIBLHOTO TECTUPOBAHUS JIs1 5S-TO CEMECTpa:

— «OTJIMYHOY» — KOJIMYECTBO MPaBWIbHBIX OTBETOB 0T 90% 10 100%;

— «XOpOLIO» — KOJIMYECTBO MPAaBUIbHBIX OTBETOB OT 75% 10 90%:;

— «YZOBJIETBOPUTEIBHO» — KOJIMYECTBO MTPaBUIIbHBIX 0TBETOB OT 60% 10 75%.

QUESTION:

Switch1
IP address: 192.168.1.2/24
Ports 2-12 VLAN 10
Ports 13-24 VLAN 20

Host 2
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

Kakune koMaHabl I0/LKHBI ObITH HACTpOoeHbl Ha 2950 komMMmyTatope W Ha
MapuHIpyTU3aTope 1Jisi TOro 4Tod xocthbl 1 M 2 Moriim odmarbces Apyr ¢ Apyrom? (BriGepute
3 oTBeTa)

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

L1 Router(config)#interface fastethernet 0/0
Router(config-if)#no shutdown
Router(config)#interface fastethernet 0/0.1
Router(config-subif)#encapsulation dotlq 10
Router(config-subif)#ip address 192.168.10.1 255.255.255.0
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

[1 Router(config)#router eigrp 100

Router(config-route)#network 192.168.10.0
Router(config-route)#network 192.168.20.0
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[J Switchl(config)#interface fastethernet 0/1
Switch1(config-if)#switchport mode trunk

[1 Switchl(config)#interface vlian 1
Switch1(config-if)#ip default-gateway 192.168.1.1
QUESTION:

Yto W3 mpuBeAEHHOr0 MpeACTaBJsieT co00i cTaHaapTHbIA cnucok goctyma (IP
ACL).

[1 access-list 50 deny 192.168.1.1 0.0.0.255
[1 access-list 110 permit ip any any

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

[1 access-list 101 deny tcp any host 192.168.1.1

QUESTION :

Kakosb! Tpu npenmymecrsa NAT? (BoiGepure 3 oTBeTa)
DKOHOMUT 3aperucTpupoBanHbie oodmue IP-agpeca.

CHmxaet ucnionbzoBanue L{I1 Ha KIMEHTCKUX MapIIpyTH3aTOpax.
Coznaér maoxectBo obumx IP-anpecos.

Jenaet yactnyto agpecauuto JIBC nenocrynnoit 1 UnTepHer.

[To3Bomster pacumpsats JIBC 6e3 nononnutensHbix o0mmx IP-aapecos.

O o o o o o

[ToBblIIaeT NpoOM3BOAUTENLHOCTD MOTPAHUYHBIX MAPIIPYTHU3aTOPOB.

QUESTION :

CereBoil MH:KeHep KOHQUIypuUpyeT HOBbI Mapumpytusarop. UHTepdeiicsl ObLIH
ckoHurypupoBanbl ¢ |IP-aapecamMu, HO NPOTOKOJBI MAPIIPYTU3ALMU MU CTATHYECKHE
MapupyThl emé He ObLIM CKOHGUrypupoBanbl. Kakme mapumpyTbl NPHUCYTCTBYHOT B
TadauIe MapIpPyTH3ALHH?

[] MapuipyTsl 10 YMOJIYaHHIO.
[] MapuipyTbl IIMPOKOBEIIATEIbHONW PACCHUTKH.
[] HenocpencTBEHHBIX COCIMHEHHN.

(] MapuipyTsl oTCyTCTBYIOT. Tabnuia MapipyTH3aluu MycTa.
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[TepeueHp KOMNIETEHLINH (YACTH KOMIIETEHLIUH ), IPOBEPSAEMBIX OLIEHOUYHBIM CPEACTBOM:

OIIK — 4 CrnocoOHOCTbIO MMETh HABBIKM CAMOCTOSATENBHOM pPabOThl HAa KOMIIBIOTEpPE M B
KOMIIBIOTEPHBIX CETAX, OCYIIECTBIATh KOMIIBIOTEPHOE MOJEIUPOBAHUE YCTPOMCTB, CUCTEM M
MPOLIECCOB C MCIOJNBb30BAHUEM YHUBEPCAIBHBIX ITAKETOB IIPUKIALHBIX KOMIIBIOTEPHBIX
MporpaMM: 3HaTh omnepannoHuyo cuctemy 10S dupmbr Cisco., ctek mporokosaoB TCP/IP, mpoToKosbl
rpaangHOTO 1TI03a BGP. AcnekTsl KoHpUTYpHpOBaHHS BUPTyanbHBIX 9acTHBIX ceTeit VPN. CTpykTypy

W 9Tallbl pealiu3aluy coBpeMeHHoi TexHoioruu MPLS. Metonsl ynipaenenus cetbio SDH.

Cucrema OLICHOK BBIMMOJIHCHUS KOHTPOJIbHOI'O TCCTUPOBAHUA IJIA 6-T0 ceMecTpa:

— «OTJIMYHO» — KOJIMYECTBO MPaBWIbHBIX OTBETOB OT 80% 110 100%:;
— «XOpOLIO» — KOJIMYECTBO MPaBUIbHBIX 0TBETOB OT 60% 10 80%;

— «YJOBJIETBOPUTEIBHO» — KOJIMYECTBO MPABUIIbHBIX OTBETOB OT 50% 10 60%.

© gk~ wD

IIpumep npakTHYECKOro 3aJaHus

3ajanue npeanosaraeT BoINOJTHEHHE €ro B CJIeAyIoleM MopsaKe:
Hactpouts wu3HavyanpHo (¢usuueckuii ypoBenb OSI| (T.e. HacTpouTh
TIOJIKJTFOUEHUS) COTJIACHO TPEOOBAHUSIM.
3aroHUTh HA IMarpaMMe HeoOXOAUMBIE TaHHBIC
HactpouTs 1 CKOppEeKTHPOBATH MPOTOKOJIBI MAPUIPYTHU3ALINH.
Hactpouts u ckoppektupoBath VLAN
Hactpouts u npumenuts ACL’S

[TpoBepuTh Bce HACTPONKH COMIIACHO IPEAJIOKEHHOMY CLIEHAPHIO

Hucrpykuumn:

Jlnsa BHyTpeHHeil agpecanyu ucnonb3osath 10.15.0.0/16 Homep ceTH.

buszndeckue

Jns Bcex uHTEp(ENCOB, COSTUHSIONINX MEXKIY cOO0N poyTepbl, UCHOIb30BaTh /30 Macky,

MPUYEM U3 CBOOOIHBIX MOJCETEH UCIOIb30BaTh MOCIEIHION.

VYuects, uto k poyrepam Galway u Talk Heo6xomumMo OyaeT MOIKIIOUUTD 10 512 yCTpOWCTB

K KaXI0MY.

[MpumepHsblii pasmep cetu, noakimovaembiii k COrk momkeHn comepkath He MeHee 750

YCTPOMCTB.

He 3a0yznpre ckoHpUTypHUpOBaTh A Kaxkaoro poyrepa host name.

Ha Limerick, Belfast u Doom, Galway u Talk HacTpouTh HpOTOKOJN MapHIpyTH3ALUU

EIGRP.
Cxondurypuposars VLAN Takum o6pa3om, 4ToObI
e VLANI «muaroBam» VLAN2 (1 Hao60poT)
e VLAN2 «imaroBan» VLAN3 (1 Hao6oport)
e VLAN3 ne «iimaroBain» VLANI (1 Ha060poT)

e Bce VLAN BuaHbl («IIUHTYIOTCS») U3 BCEX OCTABHBIX CETEH
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IIpoBepka cuenapus:
1. Bce untepdeticnl (IP angpeca Ha HUX) OANMCAHBI HA PUCYHKE CXEMBI (BMECTE C MacKOM).
2. TlpoBepbTe COEAMHEHHS B CETH COTJIACHO HIDKE NPUBEAEHHOW TaONHIE W yCTpaHUTE

HEHUCIPABHOCTHU €CJIA OHU IPUCYTCTBYIOT.

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 | Ping Success
Limerick
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 | Ping Success
Limerick
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 | Ping Success
Limerick
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 | Ping Success
Limerick
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 | Ping Success
Limerick
Host on LAN | Host on LAN Belfast | Ping Success
Limerick
Host on LAN | Host on LAN Cork Ping Success
Limerick
Host on LAN | Host on LAN Galway | Ping Success
Limerick
Host on LAN | Host on LAN Talk Ping Success
Limerick
Host on LAN | Host on LAN Doom | Ping Success
Limerick
Host on VLAN1 Host on VLAN2 Ping Success
Host on VLAN?2 Host on VLAN1 Ping Success
Host on VLAN3 Host on VLAN2 Ping Success
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Host on VLAN?2 Host on VLAN3 Ping Success
Host on VLAN3 Host on VLAN1 Ping Failure
Host on VLAN1 Host on VLAN3 Ping Failure

[lepeuenr KOMMIETEHIUH (YACTH KOMIIETEHLIMH ), TPOBEPSEMBIX OLIEHOUYHBIM CPEACTBOM:

OIIK—4 1mocoOHOCTBI0O UMETh HaBBIKM CAMOCTOSITEILHON pabOThl HA KOMITBIOTEPE U B
KOMITBIOTEPHBIX CETSIX, OCYLIECTBISTh KOMIIBIOTEPHOE MOJAETHPOBAHUE YCTPOHCTB, CUCTEM WU
IPOLIECCOB C MCIOJIb30BAHUEM YHHMBEPCAJIBHBIX MAKETOB IPHUKIAAHBIX KOMIIBIOTEPHBIX
nporpaMMm: 3HaTh omnepanuoHHyto cucremy lOS ¢upmbr Cisco, crek mporokonioB TCP/IP,
IPOTOKOJIBI I'paHUuHOro muro3a BGP, acnekTsl KOH(QUIYypHpOBaHUS BUPTYalbHBIX YaCTHBIX
cereit VPN, cTpykTypy W 3Tambl peanu3anuud coBpeMeHHou TexHosorun MPLS. Meronbt
ynpasieHus cetbto SDH, ymers ycTaHaBnuBaTh U MOALEPKUBATH CETU CPEIHUX MPEANPUITUHH,
UMEIOIIMX MOJKII0YEHHEe K TJIOOANbHBIM  CeTSIM, KOH(UTypHpoBaTh 00OpYHOBaHHE,
OCYILECTBIIATh NOUCK U YCTPAaHEHHWE HEHCIIPaBHOCTEH, MOBBICUTH HAJEKHOCTh U I'OTOBHOCTH
NAKeTHBIX CETeH IMepeqadd JaHHBIX; BIAJCTh HABBIKAMU CaMOCTOSTEIBHON paboTHI 110
IPOEKTHUPOBAHUIO U Pa3pabOTKe KOMIBIOTEPHBIX KOPHOPATUBHBIX CETEW Majoro M CpeJHEro
pa3Mmepa, OCYIIECTBIATH KOMIIBIOTEPHOE MOJICIMPOBAHUE, CHCTEM W  TIPOLECCOB C
UCIIOJIb30BAaHUEM YHHMBEPCAJIBHBIX MAKETOB HPUKJIAJHBIX KOMIIbIOTEpHBIX HporpaMMm GNS3 wu
PacketTracer.

OIIK-5 cnocoOHOCTBIO HCIIOJIB30BaTh HOPMATHBHYIO U IIPaBOBYIO JOKYMEHTALUIO,
XapakTepHyl0 Il  o0sacTH HMH(POKOMMYHHKAIIMOHHBIX TEXHOJOTUH W CHCTEM CBSI3U
(HopMaTHBHbIE mpaBoBble aKThl Poccuiickoil @Denepanuyn, TEXHUUECKUE PETJIAMEHTBI,
MEXIyHApOJHbIE ¥ HAaIMOHAJIBHBIC CTaHIAPTHI, PEKOMEHIAIMKA MEeXIYHapOJHOTO COr03a
3JIEKTPOCBSA3M): 3HATh HNPUHLMIBI U CTaHAAPTHI MOCTPOEHUS TE€IEKOMMYHUKALMOHHBIX CHUCTEM
pa3IMYHBIX TUIOB M pacrpeneneHus HHQOpMaIi B CETSIX CBSI3U (APXUTEKTypa ONTHYECKOH
TPAHCIOPTHOM CEeTH, CUCTEMBI IEpBUYHOTO rpynnoodpazoBanus PDH, crex npotokosnos TCP/IP
u [P-agpecamus, cereBbie mporokoissl [Pv4, IPv6, RARP, DHCP, BOOTP, ARP, TCP, UDP,
ICMP, HDLC, STP u apyrue, Bkiatouas ciny:x061 DNS, FTP, TFTP, http, SMTP, SNMP, telnet.
npoOJeMbl yIpaBlIEeHUS] B CEPBHCAX CBS3U, APXUTEKTYpy MPOTOKOJIOB YIPABICHHS, CITHCKH
ynpasieHus joctynom ACLs, mpuHIUIBI MapIIpyTH3allMyd U IPOTOKOJBI MapupyTu3anuu RIP,
OSPF, EIGRP, cratuueckuii. Ilonarue BuptyanpHbix cereit VLAN, TexHomoruu
pactipenenénnbix  cetei  WAN. SDH — wuHbopmannoHHBIE CTPYKTYpbl U CXEMBI
npeoOpaszoBanuii. [Tocrpoenue cereit SDH. ApxutekTypy ontudeckux cereit gocryma FTTX u
PON. MynbeTumiekcupoBanue ¢ paszzaenenuem no anuHe BosiHsl (WDM). I'uGpugnsie OTDM u
WDM cucremsl, komnonentsl NG SDH (GFP, VCAT, LCAS). Texunonoruto RPR: Tomosnorus,
MAC ypoBeHb, M3ydyeHHE TOMOJOIMH M 3allUTa, yOpaBieHHe moiocod u Qos, aaroputm
CTPaBETUBOTO JIOCTYIA, aTMOC(HEPHBIE ONTHUYECKUE JIMHUH TIepeIadn.); YMETh pa3Ouparscs ¢
ONHCAHUSIMU HACTPOEK, PEKOMEHJAlMH M TOCTPOEHUI ceTell Ha OJHUM U3 MHPOBBIX
WHOCTPaHHBIX SI3BIKOB, COJICHCTBOBATh BHEAPCHHUIO MEPCIEKTUBHBIX TEXHOJOTHH W CTaHAapTOB;
BJIaJeTh HaBBIKaMU TMojxoopa obopynoBanuss u pacuéra BOJIC cormacHo HOpMaTHBHON
JOKYMEHTAIIUH; TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUYECKYI0 MH(POPMAILNIO, OTEYECTBEHHBIN H
3apyOeKHBIN OIBIT IO BHEAPEHUIO, Pa3paboTKe U 0OCITY)KUBAHUIO CUCTEM U CPEICTB CBS3H.
[TK-5 cnocoOHOCTBIO MPOBOAUTH PAOOTHI MO YMPaBICHUIO MOTOKaMH TpaduKa Ha CETH: 3HATh
IPOTPECCUBHBIE  METOJbl TEXHHYECKOM OKCIUTyaTallkd CHUCTEM U YCTPOWCTB  CBSI3U
(Onepammonnyto cuctemy 10OS dupmbr Cisco, poTOKOJbI TpaHuuHOTO 1ITI03a BGP, acmexTs
KOH(QUIypHpOBaHUS BUPTYaJbHBIX YacTHbIX cereil VPN, CTpyKkTypy M 3Tambl peanu3aluu
coBpeMeHHOM TexHojorun MPLS, metoas! ynpasnenus cetbio Q0S.), ymeTs KOHPHUTYpHPOBATH
TEKEKOMMYHHKAIIMOHHOE 00OpylIOBaHWE, NaKeTHOW mnepenaud JjgaHHbIX ¢upmbl  Cisco,
OCYILECTBIIATh MOUCK M YCTPaHEHHE HEUCIPaBHOCTEH, MOIb30BATHCS CTAHAAPTHBIMU METOJaMU
cbEéMa CTATHCTKHM MO PA3IUYHBIM MPOTOKOJIAM MEpeAaydl JaHHBIX C TEJIEKOMMYHHKAIIHOHHOTO
000pyIOBaHUS U €r0 aHAJIN3, BIAJETh OCHOBHBIMHU CIIOCOOaMM MTPEJOTBPALLICHHS] CETEBBIX YTPO3,
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HaBBIKAMH YIIPABJICHUsI MOTOKAMHU MAKETHOro Tpaduka B ceTsx Ha 0aze obopymoBanusi Cisco.
CHOCOOHOCTBIO HAXOJUTh OPraHU3AL[MOHHO-YIIPABJICHUECKUE pEIIeHUs B HECTAHAAPTHBIX
CUTYaIHsX.

[TK—27 criocoOHOCTBIO OPraHM30BbIBATh pAOOYME MECTa, UX TEXHUUYECKOE OCHAILEHHE,
pa3MeIeHne CPeICTB U 000pyI0BaHUS HHPOKOMMYHHKAITMOHHBIX 00BEKTOB: 3HATH
0COOEHHOCTH Iepelaur Pa3IUYHbIX CUTHAJIOB 110 KaHaJaM U TPaKTaM TeJIeKOMMYHUKAI[MOHHBIX
cucreM (Pa3HoctHble MeTOIbI OPMHUPOBAHUS IIU(PPOBOTrO CUTHATIA, THHEHHBIC M CTHIKOBBIC
KO/1bl 000py10BaHUs, (YHKIIMOHAIBHBIE 3JIEMEHThI ONITUYECKOM CeTH. aKTUBHBIE TEXHOJIOTUU
ONITUYECKOTO JIOCTYIIA, TEXHOJIOTUU MTACCUBHBIX ONTHYECKUX CETEH, MYJIbTUIUIEKCHPOBAHHE C
paszieseHreM 110 JIMHE BOJIHBL.) COBPEMEHHBIE U NIEPCIIEKTUBHbIEC HAPABJIECHUS PA3BUTHUS
TEJIEKOMMYHUKALMOHHBIX ceTel U cucteM (CueHapuil pa3BUTHS TPAHCIIOPTHOM
UHPPACTPYKTYpbI oniepaTopoB. CTPYKTYpY U 3Tallbl pealu3aliui COBPEMEHHON TEXHOJIOTUU
MPLS. MynpTHIuiekcupoBaHue ¢ pasaenaeHuem 1o anuse BojaHel (WDM). I'nbpuausie OTDM un
WDM cuctemsbl. Komnonentst NG SDH (GFP, VCAT, LCAS). Texunonorust RPR.); ymeTs
YCTaHABJIMBATH U MOJICP)KUBATH CETU CPEITHUX MPEIIPUATHI, UMEIOIINX MOIKII0YEHUE K
1J100aIbHBIM CeTSIM, KOHPUTypHpOBaTh 000py10BaHKUE AKETHOM Mepejauu JaHHbIX, COOMpaTh U
aHATM3UPOBATh HH(GOPMAIHIO [T (POPMUPOBAHUS UCXOIHBIX TAHHBIX JJIsi OpraHU3aIHH
pabouyux MecT, OCHAIllEHUE, CPEACTB U 000PYAOBAaHUSI HMH(POKOMMYHHUKAIIMOHHBIX OOBEKTOB,
coOMpaTh U aHATM3UPOBATH UH(GOPMALHIO [T (POPMHUPOBAHHS UCXOIHBIX TAHHBIX IS
IPOEKTHUPOBAHUS CPEACTB U CETEH CBA3M U UX 3JIEMEHTOB, BJaJIeTh HABBIKAMH CaMOCTOATEIbHOM
paboTHI 10 MPOESKTUPOBAHUIO U Pa3pabOTKE TEIEKOMMYHUKAIIMOHHBIX KOPIIOPATUBHBIX CETEH
MaJIOro U CpeJHEro pa3Mepa, HaBblkaMu 1noadopa obopynoBanus u pacuéra BOJIC, BianeTsb
TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUYECKYIO HH(OPMAIHIO, OTE€UECTBEHHBIN 1 3apyOe/KHBIN
OTIBIT 10 BHEAPEHMIO, Pa3paboTKe 1 00CITYKHBAaHUIO CUCTEM U CPEJCTB CBA3U

Kpurepun onenuBanus:

OneHky «3auyer» 3acily’KMBaeT 00y4yaroUIuiicsi KOTOPBIA, KaK MUHUMYM, [TOKa3ajl 3HAHUSA
OCHOBHOTO y4yeOHOro Marepuasia B o00beMe, HEOOXOQUMOM s JAajbHeWled ydeObl u
npejacTosimell  paboTbl MO Npodeccuu, CHPaBIAIOMIUNACA C BBINOJIHEHUEM MPAKTHUECKUX
3aJaHuii, TPEeIyCMOTPEHHBIX MPOTrPaMMOM, 3HAKOMBIX C OCHOBHOM  JIUTEpaTypoi,
peKOMeH1I0BaHHOW TporpamMmoit. OrieHka "3ader" BBICTABISIETCS 00yUYaIOIMIUMCS, TOMYCTUBIINM
MOTPEIIHOCTH B OTBETE HA 3aueTe W NP BBHINOJHEHUU MPAKTUUYECKUX 33JJaHUN, BBIHOCUMBIX Ha
3a4eT, HO OO0JIAAAIOMUM HEOOXOMUMBIMH 3HAHMSAMH W YMEHUSMH ISl MX YCTPaHEHUS MpU
KOPPEKTUPOBKE CO CTOPOHBI MPENOIAaBATENS.

Ounenka '"He  3auTeHO"  BBICTaBiIETCA  OOydawlleMycs, OOHapyKUBIIEMY
CYIIECTBEHHBIE MPOOENTbl B 3HAHUAX OCHOBHOTO IMPOIPAaMMHOI0 MaTepuana Mo JUCIMILIIMHE,
JOMTYCTUBIIIEMY TPUHIMITHATIBHBIE OMMOKA B BBITOJHEHHH IPEIYCMOTPEHHBIX MPOTPaMMON
NPAaKTUYECKUX 3aJaHui (OTCYTCTBHE 3HAHUHM 3HAYMTEIHHOM YacTH MPOrPaMMHOIO MaTepuaa;
HENOHMMaHHE OCHOBHOT'O COJEpKaHMsI TEOPETUYECKOro MarepHalia; HECIIOCOOHOCTh OTBETUTh
Ha YTOYHSIONIME BOINPOCH; HEYMEHHE INPUMEHATh TEOPETHYECKHUEe 3HAHMUA NpPU pPELICHUH
MPAKTUYECKHUX 3a/lad JOMYCTUBIIEMY MPUHLHUIUAIBHBIE OMINOKH, KOTOPhIE HE MO3BOJIAIOT MY
IPOIOJDKUTH 00yUYeHUE WU MPUCTYIHUTh K MPAKTUYECKOH MpodeccHoHaNbHOM eI TeNbHOCTH 110
OKOHYAaHUU  00pa3oBaTENIbHOTO  yupexkJeHus 0e3  JOMOJIHUTENbHBIX  3aHATUH 10
COOTBETCTBYIOIEH JUCLMILINHE).

OueHouHble cpencTBa Uil MHBAJIUAOB M JMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYATBHBIX TICUXO(DH3NIECKUX OCOOEHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
310pOBbsI IPEAOCTABIIAETCS NOMOJIHUTEIBHOE BPEMS I IIOATOTOBKH OTBETA;
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— P MPOBEICHUU MPOIIETYPHI OLICHUBAHKS PE3yIbTATOB 00YUCHUS MHBAIHUIIOB U JIUIL C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI TPEIYCMATPUBACTCS MCIIOJIb30BAHUE TEXHUYCCKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JIJISl 00YYArOIIUXCSI C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMHU 3JI0POBbSI
U UWHBAJIUJIOB IMpOLEypa OICHUBAHUS PE3YJIbTaTOB OOyYEHHUS M0 AWCIHILIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipomenypa oneHuBaHUS PE3ylIbTATOB OOYYCHHS WHBAIUIOB W JIMIl C OTPAHUYCHHBIMH
BO3MOYKHOCTSIMHA ~ 37I0pOBbsl 110 JUCHMIDIMHE (MOIYJIIO) TPEIyCMaTPUBACT IPEIOCTABICHUE
uHpopMarmu B (opmMax, aZanTHPOBAHHBIX K OrPAaHUYCHHSM WX 3JI0POBbS U BOCHPHSTHUS
uHGOpPMAIIIH:

Jist 11 ¢ HApYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlJist JTUI ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

4.2.2 Bonpochl M THINOBbIe NMPAKTHYeCKHe 3aJaHUs, BHIHOCHMbIe HAa JK3aMeH B 6-m
ceMecTpe Mo AUCHUIIMHE «OnTHYeckue HU(PPoBbIe TeIeKOMMYHUKAIIMOHHbIE CHCTEMbD)
uist HampasiieHus: moAarotoku: 11.03.02 MHbOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU M CHUCTEMBI
cBsA3H, npoduiib "ONTHYECKHNE CUCTEMBI U CETH CBS3U". Buier comep UT aBa BOIpoca U OJIHY
3a/1au4y.

1. IudpoBoii curHan u 0COOEHHOCTH €ro (HOpMHpPOBAHMS: AUCKPETHU3AlMsI, KBAHTOBAHHUE U
KOJMpOBaHUE, aHaIoro-uuppoBoe U LUPPO-aHAIOTOBOE MpeoOpa3oBaHUWE CHUTHAJA.
NmmnynscHo-kom0Bas moayismus (MKM).

2. Anroput™mbl (OpMHUpPOBaHMS KOJOB, Hamboyiee HIMPOKO HCHOJIB3YEMBIX B ONTHYECKHX
U(POBBIX TEIEKOMMYHUKALMOHHBIX CHCTEMaX MepeadH.

3. IlnesmoxponHas mudposas wuepapxus (PDH). IIpumep mnocrpoenns BOCII PDH c
MCIIOJIb30BaHUEM anmnapaTypsl HU(POBOro BOJIOKOHHO-ONTHYECKOTO JIMHEHHOTO TPAKTa.

4. OcHOBHbIE NMPUYMHBI OTPAaHUYEHHUS JUIMHBI pEreHepallMOHHBIX YYaCTKOB JJISI BOJIOKOHHO-
ONTUYECKUX LIUPPOBBIX CUCTEM IMEPEIaUH.

5. O06o6meénHas cTpykTypHass cxema MynbTuruiekcopoB SDH. OcHoBHblE OIOKM M HX
Ha3Ha4YeHHE.

6. IIpuHUOMOBI TOCTPOEHMS ONTHYECKUX TpaHcrmopTHhIX cereid SDH. basoBbie Tomonoruu
cerel, pesepBupoBanre. SDH-KpOCCHI 1 y3710BbI€ ITyHKTBHI.

7. ®opmupoBaHue MHPOPMALUOHHBIX CTPYKTYp SDH u cxembl npeoOpa3oBaHuii B mporecce
MYJIBTUIUIEKCUPOBAaHUS CUTHAIOB. CTpyKTypHas cxeMa MysbTuIuiekcopa SDH .

8. Buptyansnsie yactasie cetu (VPN). Iloctpoenne BupTyanbHbIX yacTHBIX ceTeil (VPN) Ha
6a3e texHosnoruu MPLS.

9. AxtuBueie (FTTH, FTTB, FTTP) u mnaccuBasie (APON, BPON, EPON, GPON)
TEXHOJIOTUH ONTHYECKOT0 JOCTYyMa. ACHEKThI IPOEKTUPOBAHMUSI.

10. IlpumeHeHue riaz-auarpaMmsbl Ui U OLlEHKU 3((HEKTUBHOCTH pabOThl THTAOUTHBIX CHCTEM
ONTHYECKOM CBS3H.

11. Texuonoruss mnepenaun mnaketHoro tpaduka RPR: Tomomormst ceru, MAC ypoBeHs,
MEXaHU3Mbl HM3Y4YE€HHUs TOMOJOIMU M 3allUThl, yIpaBieHHe mojocod U Qos, anroputm
CIPaBEUIMBOrO JOCTYIA.
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12. Ilepemaua mnaketnoro Ttpadpuka B NG SDH. IlpeoOpa3oBanue nakeTHoro tpaduka B
uHpopmarnmonusie cTpykTypel SDH (mpeumymiectBo mnporeaypsl GFP mo cpaBHeHuio c
HDLC; VCAT, LCAS).

13. IlpuHUMOBI MOCTPOEHUS] ONTUYECKUX TPAHCHOPTHBIX CETEH CBA3M C HCIOJIb30BAaHUEM
TEXHOJIOTHUI CHEKTpalbHOrO pasnencHus ontudeckux kaHaioB CWDM u DWDM.
BBO//BBIBOJT ONTHYECKHUX KaHAJIOB B IPOMEKYTOUHBIX Yy3JIaX.

14. CrpyxrypHas cxema okoHeuHbIX craHuuii DWDM. Pexomennanuu 1o 4acTOTHOMY IUIaHY
cucrem CWDM u DWDM.

15. Armocdepnsie ontuueckue auauu nepenaun (FSO). IIpoGieMbl BHEApEHHUS HA «MECTHON
HIMPOKOIIOJIOCHON CETHU CBSI3U.

16. @yHKIMOHANBHBIE 3JIEMEHTHl ONTHYECKOH ceTH (METOABl MOIYJSAIHMH W JAEMOIYJSIUH
ONTUYECKON Hecyllel; ONTUYECKHE YCHUJIMTEIM — HCTOYHUKU IIyMa U JAMHAMUYECKUH
JIMara3oH; ONTHYECKUE (PUIBTPBI, HUPKYIATOPHI, H30JIATOPHI U ATTEHIOATOPEL. ).

17. Ilopsok BBOJA B 3KCILIyaTalMIO BOJIOKOHHO-ONTUYECKHUX JIMHUH CBSA3H.

3agaya Nel. lng TeXHOJOrMM MYJIBTUIUIEKCUPOBAHUSA C Ppa3/IeJI€HUEM IO JUIMHE BOJHBI
(HDWDM), ompeneuts BEPXHIOK TPaHHILY JOMYCKOB Ha (uiyKTyamuio Hecynmx fs; ecim mar
MEXJly HECYLIMMH IO JUIMHE BOJHBI As mpuMepHO paBeH 0,1 HM., a CKOpPOCTh Iepenayu Ha
KaKaou Hecymiet 2,5 ['out/c.

3agaya Ne2. Jlng TeXHOJOrMM MYJIBTUIIEKCUPOBAHUSA C Ppa3/IeJI€HUEM 110 JUIMHE BOJHBI
(HDWDM), onpenenutb BEpXHIOK TPAHUILY TOMYCKOB Ha (aykTyaruio Hecymux fs; ecnm mar
gactoTHoro twiana 25 I'T'1., a ckopocTh mepenayn Ha Kakaoi Hecymiei 2,5 ['out/c.

3agaya Ne3. Jlng TeXHOJOTHMH MYJbTUIICKCUPOBAHUSA C pa3/ieJIeHHEM [0 JUJIMHE BOJHBI
(DWDM), ompenenuts BEpXHIOK I'PAHHUILYy TOMYCKOB Ha (UIyKTyauuio Hecymux fs; ecnmu mar
MEX1y HECYIIUMHU IO JUIMHE BOJHBI As = 0,4 HM., a CKOPOCTh Ieperadyn Ha Kakaoi Hecymen 10
['Gut/c.

3agaua Ned4. [l TEXHOJIOTMH MYJBTHIUIEKCUPOBAHMS C pa3felieHMeM [0 JJIMHE BOJHbI
(DWDM), onpeneuTh BEPXHIOK TPAHUILY JOMYCKOB Ha (uykTyanuio Hecymmx fs; ecnu mar
yactotHoro rada 100 I'T1., a ckopocTh nepenaun Ha kaxxaoi Hecyueit 40 I'out/c.

3amaua NeS. B ceru PON (FTTP) Mexay ONTHYECKUM JTHMHEHHBIM TEPMHUHAIOM M ONTHYECKUM
CHCTEMHBIM TEPMHHAIIOM HCIONB3yercsi BomokHo G.652 (ZWPF) o¢upmer Hitachi  co
CICMYIOIIMMH TapaMeTpamMu: 3aryxanue s anuHbl BoJdHbI A = 1310 uM. CoctaBusier 0,38
nb/km., a gng A = 1550 um. — 0,23 ab/kwm., niauHa BonHbl HysleBoi aucnepcuu 1300 um. Tum
nepeaaBaemoro npotokosia Ethernet (EPON) 1,25 T'out/c. B cetn ucnons3oBan PLC Splitter
1x4 c¢ BHocuMbIMM TOTEepsIMH 7,2 1B, Ha Kaxablii BBIXOA KOTOPOrO Yepe3 BOJOKHO
noacoeannensl PLC passerButenu 1X8 ¢ BHocumbivMu notepsimu 10,5 nb. PezepBHast MomHoOCTh
nanHou cetu no crannapty |IEE 802.3ah coorBerctByer PX-20U T.e. 26 nb. Ilpu cTpoutenscTae
JIMHUM UCTIONIB3YETCS «Cymep-cBapka» (Super Fusion), a KOJIM4ecTBO CpaleHUil HEe MPEBbIIIAeT
BocbMu o0muMm 3aryxanuem 0,44 nb; mpu stom Ha uyerbipéx LC coeamHeHusx Ttepsiercs
cymmapuo 0,48 nb. Omnpenenurte mnpenesn MaJbHOCTH JMHWUU, OTPAaHUYEHHBIM 3aTyXaHHEM, C
y4eToM pesepBa nojyepxku (maintenance margin) B 1 ab.

3amaua Ne6. B ceru PON (FTTP) Mexay ONTHYSCKUM JTMHEHHBIM TEPMHHAIOM U ONITHYECKUM
CHUCTEMHBIM TEPMHHAJIOM HCHONb3yeTcss BonokHo G.652 (ZWPF) d¢upmer Hitachi co
CIEMYIOMMH TapaMeTpaMu: 3aryxanwe s IiauHbl BoHBI A = 1310 M. CocraBuser 0,4
nb/xkM., a st A = 1550 um. — 0,25 nb/kwm., anuHa BoaHBI HyneBoi aucnepcuu 1320 um.. Tun
nepenaBaemoro nporokona Ethernet (GPON) 2,488 T'out/c. B cetn mcmons30BaH CTaHIapTHBIN
pa3BeTBUTENbL 1X32 ¢ BHOCMMBIMU notepsmu 18,5 nb. Pe3epBHas MOIIHOCTh JaHHOW CETH IO
craugapty ITU G.984.2 coorBercTByeT onTuke kiacca B T.e. 25 nb. Ilpu ctpouTtenscTBe muHuN
UCTIONBb3YeTCsl CBapKa MpPH OSTOM KOJIMYECTBO CpAIIEHU HE TMPEBBIIIAET IIECTH OOIUM
MakcUMabHBIM 3aryxaHueM 0,44 nb; mpu 3TOM Ha YeTBHIPEX CTAaHIAPTHBIX coeauHuTensix SC
MakcuMaibHO MoxeT mnoteparbes 2,40 nb. Omnpegenure mnpenen JanbHOCTH JIMHUH,
OrpaHMYCHHBIN 3aTyXaHUEM, C YUETOM pe3epBa moaepkku (maintenance margin) B 1 ab.
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3apauya Ne7. Pesynbrar 181

File Edit View Help

U3MEPEHUM  MHOTOKPATHOTO @& &|®| v « Q¢ T \ HQ Q@ ) & E[E W N

HATOKEHHS OUTOBBIX | Losers.T4EModL aserd TuEtModLaser.LasercwiE2] EE—
nocineaoBarenbHOCTeN  (T7as3- ———
JMarpaMMa) — Ha  BBIXOZE |° - e
JIMHEHHOTO Tpakra | o st | — JJ
BOJIOKOHHO-OTITUYECKOM ; . — 1
JUHHH, MOJTy4YEHHBIH c o ot
MIOMOIIBIO aHaIM3aTopa
KaHaja  MpeACTaBlieH  Ha
pHUCYHKE. Ornpenenutsb
MoKa3areb KayecTBa
UCIIOJIb3yEeMOM nudpoBoi
cuctembl nepenaun BER (Bit | oot =
Error Ratio — ko>dpduumment | * * ™ wog woowowmoom®
OUTOBBIX OIMMOOK), a TaKXKe
COOTBETCTBYIOIUN eMy Q-(hakrop.
3agaua  Ne8.  Pesynbrar MCTITTE—— ST
U3MEPEHUN  MHOTOKPATHOIO S@& & -« & O T \ A Q@ 6 & ol i)
HAJIO>KEHUS OUTOBBIX | == LosersTsEuodLseer seriserciiEr] O rrce |
nocineaoBarenbHOCTEN  (T7asz- %
JIuarpaMmma) Ha BEIXOJIE Samplesper bt o0
JUHEHHOTO TpakTa #
BOJIOKOHHO-OTITUYECKOM =
JVHUH, [OJTyYEHHBIN c _ = emcomows_|
TIOMOIIIBIO aHaM3aTopa
KaHala  TpEeACTaBIeH  Ha
PHUCYHKE. Omnpenenure
CKOpOCTh Ilepe/ilayy CUTHala B
JUHAA W BpeMs HapacTaHUs
¢dbpoHTa UMIyIbCa —_— =

=EoR W B T .

3agauya Ne9. B Tomonorun xonsio ucnonaszytores SDH STM-4 ontudeckne MyJabTHILIEKCOPBI
«Tpaucriopt-S4». Ontuueckuit untepdeiic STM-4 koroporo padboTarImMii BO BTOPOM OKHE
IIPO3PAaYHOCTH HMEET YpPOBEHb MOIIHOCTH OINTHYECKOIO CHUrHala Ha mnepepaue: -12 nbwm;
YpOBEHb MOIIHOCTH ONTHYECKOro curHasa Ha mnpuéme: -36 nbm. OmnpenenuTs ATUHY
perenepaunonHoro ydactka BOJIC, numutupoBannyro 3aryxanueM BOJIC noctpoeHHO# Ha
ocHoBe kabens tuma OKK-50-01-0,7-8. Ilotepm Ha pa3béMHBIX coeamHuTENsIX -1 nb, B
Hepa3béMHbIX coequnuTensax 0,1 nb. [Totepu Ha BBojE (BBIBOAC) -2 nb. DHepreTHUeckuii 3amac
cucremsl 6 nb.

3agauya Nel0. OnpenenuTh MaKCUMaIbHbBIN KO3 GUIMEeHT 3aTyxaHus (1b/kM) KOTOPBIM MOXET
00JasaTh BOJIOKOHHBIA CBETOBOJ, HEOOXOOUMBIA Jii NPOEKTUPOBAaHUA O€3 peTpaHcisTopa
y4JacTKa MAarucTpald CO CIEeAYIOIIMMHU IapaMeTpaMH: HCHOJb3YeTCsl CUCTeMa C IU(poBOH
CKOpOCThIO Tepemaun motoka STM-1 ¢ masepHBIMH JuomamMH, KoTopas oOecreduBaeT
MaKCHUMaJIbHOE 3aTyXaHue peTpaHcisiuonHoro yyactka 30 a1b npu pabodell ATUHE BOJHBI A =
1310 HM ¢ yu€ToM pa3bEéMHBIX coeauHeHuid. J[mHa ydyacTka qoipkHa ObITh 50 KM, TIPH 3TOM
UCTIOJIB3YIOTCS MOCTaBisieMble JUIMHBI Kabens 2000M., motepu Ha cBapHoM coeaunenuu 0.1 ab.
Ha ocHoBe ycnoBHil JaHHOTO yd4acTKa YCTAaHOBJIEH PEMOHTHBIM 3amac Ha IMOTEpU H3-3a
3aryxanus 0.1 gb/xm.
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3agaua Nell. Onpenenure Kakue MONy4arcs 3HAUEHUS YIIUPEHUS HMMIYJIbCAa W IIUPHUHBI
MOJIOCHI MPONYCKaHUs KabeJIbHOTO ydacTKa, IIOCTPOCHHOr0 Ha ocHOBe kabems tuma OKJI-01-6-
24-10/125-0,36/0,22-3,5/18-2,7 ¢ mnuuOo# 50 KM ¢ HCIOJIb30BaHUEM Jjla3epa ¢ pabouei JITHHON
BOJTHBI A= 1300 HM U MIUPUHOM CIIEKTpa U3IydeHus AL =2,5 HM.
3agaua Nel2. [Ipu cocteikoBke anmnaparypsl LIBOJIT «Axyna» 1mo onTuYecKOMY BOJIOKHY C
paaguopeneitHot cranmued STM-1  mpouwsBoacTBa KommaHuu «MUKpaH» HCHOJIB3YHOTCS
ontuueckue moxynu LS32-A3S-PI-N paboraroniue mo AByM BOJIOKHAM Ha JITMHE BOJHBI A =
1310 aM ¢ mupuHON cnekTpa u3mydeHuss AL =2,5 aM. OnpeaenuTh JJIMHY PereHepaliioHHOTO
yuactka BOJIC, nmumutupoBannyto aucrnepcueii. BOJIC mocrpoeHa Ha ocHOBe Kabensi TuIiia
OKJI-01-6-24-10/125-0,36/0,22-3,5/18-2,7. Tlo 3aTyxaHuio yIMHA JUHHH OKa3aiach paBHOM 40
KM.
3apaua Nel3. Onpenenuts JUIMHY pereHepanmonHoro ydactka BOJIC, nauMuTHpOBaHHYIO
mucnepereid. BOJIC moctpoena Ha ocHoBe kabens tua OKJI-01-6-24-10/125-0,36/0,22-3,5/18-
2,7, c ucnonp3zoBanuem mapuipyruzatopoB T1600 numeronux ontuueckue moayian SONET/SDH
OC768/STM256 SR-1 paboratoriye Mo IByM BOJOKHAM Ha OJHOM JUTHHE BOJHBI A = 1550 HM C
HIMPUHON criekTpa u3nydenust AL =0,24 awm.
3apaua Nel4. Onpenenuts JIIuHY pereHeparmontHoro ydactka BOJIC, nuMuTHpOBaHHYIO
nuctiepcueii. BOJIC moctpoena Ha ocHoBe kaOens tuna OKK-50-01-0,7-8, ¢ ucrnons3oBaHueM
nByx weaua kouBepropoB Dlink DMC-700SC  (untepdeiic crangapra 1000BASE-SX
paboTaronuii BO BTOPOM OKHE Mpo3payHocTu). [lluprHa monocel mpomycKaHus ONTHYECKOTO
BOJIOKHA, UCTIOJIb3yeMOoro B kadene — 550 MI'-km.
3agaua NelS. JIns  mumdposoit mnocnemoBarenbHoctd 0101000111 mocTpouTs BpeMEeHHbIE
JUarpaMMbl U3MEHEHUS MHTCHCHBHOCTH OINTHYECKOro u3iaydeHus konoB B juHuu [[BOCII:
NRZ-S, CMI, 2B3B, 6B1P1R.
3agauya Nel6. /s umdposoit mocnenosarensrHoctn 0101000111 moctpouts BpeMeHHBIE
JUarpaMMbl M3MEHEHHUS WHTEHCHUBHOCTHU ONTHYECKOTO H3iaydeHus konoB B juHuu [[BOCII:
NRZ-L, CMI, 3B1C, 6B1P1R
3agauya Nel7. Ha BXxojn nuHEWHOro Kojepa € paspsIHOCTBIO 8 OUT MOCTyHmaeT OTCUeT C
ammuutynoit 1,6 B. Onpenenuts CTpyKTypy KOJAOBOM KOMOMHAIMM Ha BBIXOJAE KOjAepa INpH
MCIOJIb30BaHUHU HATYPAJIbHOTO IBOMYHOTO KO/, €CIIM HANPsDKEHHE OrpaHuYeHus paBHO 3 B.
3agaua Nel8. Ha Beixozne JMHEHHOr0 BOCBMM DPa3psIHOTO KOAepa B Ipolecce KOAMPOBAHUS
OTCUETOB OBUIM MOCIEIOBAaTeIbHO C(HOPMHUPOBAHBI MPH HCIOJB30BAHUU HATYPaIbHOTO
JBOMYHOTO KOJ1a CJIEYIOIINE KOJOBble KOMOWHAIIUY:

10110101 01010110 11011101 10110100

N300pa3uth curHai Ha BXOJE M BbIXOJIE KOJIEpa, a TaK K€ Ha BXOJIE U BBIXOJE JEKOJIEpa, €CIU B
npoliecce rnepeayy Npor301UId OIIMOKHY B TOMEUYEHHBIX CUMBOJIAX.

3apauya Nel9. OnpenenuTh cpeHee KOJIUYECTBO OIMMOOK, BO3HUKAIONMIUX B JIMHEMHOM TPaKTe
BOCII noctpoenHoit ¢ ucnonszoBanueM anmaparypsl IBOJIT «Axyna» (STM-1) 3a nepuossl
BpPEMEHHM: JBa Yaca, a TaKXe 3a OJHHU CYTKH; IoJlarasi, 4To BEPOATHOCTh OLIMOKU paBHA 107,
OLIMOKH HOCAT OJUHOYHBIN XapakTep U PABHOMEPHO PACIPE/ICIICHEL.

3agaua Ne20. /{1 BepositHocTH ommoOku 107 2 paccuMTaTh CpEIHE BpEMsI MEXAY IBYMS
cocelHUMU omMOkamu B muHeHoM Tpakte BOCII nmoctpoenHo# ¢ ucnois3zoBanueM SDH STM-
1 momHO(PYHKITMOHAIEHOTO ONTHYECKOTO MyJIbTUILIEKcopa « Tpancrmopt-S1»

3agaua Ne2l.

Omnpenenure MakCUMaJIbHYIO CKOpPOCTh Iepenauu MHpopManuu npu koaupoBaHuu NRZ s
CJIEAYIOIIMX 3HAYCHUH MOCTOSHHOW YIIMPEHUs HMMITyJIbca M JUIMHBI Kabens: a) At=10 Hc/M,
L=100Mm 6) At=20 Hc/™M, L=1000 m B) At=2000 HC/M, L=2 KM .

3agaua Ne22.

Onpenenuts camMyl0 HHU3KYH0 4YacTOTy, KOTOpas MOKET ObITh NpUHATa (OTOAUOIOM C
SHEPreTUUECKUM MHTEpBaJIOM B 1,2 3B.

3amaua Ne23.

Onpenenutb MOITHOCTH B 1bM 1 BT Ha BbIX0J1€ BOJTOKOHHO-ONTHYECKOHN JIMHUM JTTMHOU 24 KM
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CO CIIEYIOUIMMU MapaMeTpamMu: - MouHocTh Ha Bbixoge CHUJl cocrtaBnsier 20 mMBT; - nuHus
COCTOUT M3 6 y4acTKOB CO CTPOUTEIBHOW IIMHOW B 4 KM c 3aryxanuem o=0,6 nb/km; - Tpu
coeuHUTENS ¢ 3aryxanueM 1o 2,1 nb; - morepsimu cpammBanus mpeHeOpedb; - MOTEPHU BBOJA

CBeTa B BOJIOKHO COCTaBIISAlOT 2,2 nb; - morepu Ha CThIKE BOJOKHA M (hoTOmpuEMHHUKA
cocraBisaoT 1,8 nb; - motepu Ha U3rud OTCYTCTBYIOT (IIpeHeOpeyb)
3amaua Ne24.

Ornpeaenutb MOITHOCTH B 1bM 1 BT Ha BbIXOJIe¢ BOJIOKOHHO-ONTUYECKOMN JIMHUM JITMHOU 24 KM
CO CIEAYIOUMMH TapaMeTpaMmu: - MOIIHOCTh Ha Bbixoje CUJl coctaBiser 20 mBT; - nunus
COCTOUT M3 6 Y4acCTKOB CO CTPOUTENBHOM IuHON B 4 kM ¢ 3aryxanuem 0=0,6 nb/km; - Tpu
COCIMHUTEIS C 3aTyXxaHueM 1o 2,1 ab; - moTepsmMu cpalmmBaHus MpeHeOpeyb; - MOTepH BBOJIA
CBETa B BOJIOKHO COCTAaBJSIIOT 2,2 nb; - MOTEpH HA CTHIKE BOJOKHa M (HOTONPUEMHHKA
coctaBistor 1,8 nb; - moTepu Ha U3rUO OTCYTCTBYIOT (IIpEeHEOPEUB ).

Ilepeyenb koMneTeHU U (YACTH KOMIIETEHIHI1), IPOBePsieMbIX OLIEHOYHbIM
CpeacTBOM:

OIIK—4 1ocoOGHOCThIO UMETh HaBBIKM CaMOCTOSITEIbHOM padOThl Ha KOMIBIOTEPE U B
KOMIIBIOTEPHBIX CETSX, OCYILECTBIATH KOMIIBIOTEPHOE MOJAEIMPOBAHUE YCTPOMCTB, CHUCTEM U
IIPOLECCOB C HCIOJb30BAaHUEM YHHUBEPCAJIbHBIX I1aKETOB IPUKJIAJAHBIX KOMIIBIOTEPHBIX
nporpaMM: 3HaTh onepauuoHHyto cuctemy lOS ¢upmbl Cisco, crek mporokonoB TCP/IP,
IPOTOKOJIBI TpaHuuHOro 1uTo3a BGP, acnekTsl KOH(PUTYpHpOBaHUS BUPTYaIbHBIX YaCTHBIX
cereii VPN, cTpykTypy M 3Tambl peanu3anuu coBpeMeHHOM TexHosiorun MPLS. Meroabt
yrpasieHus cetbio SDH, ymeTs yctanaBnuBaTh U MOANCPKHUBATH CETU CPETHUX MPEIANPHUSITHH,
UMEIOIMX MOJKIIYEHUE K TIJI0OAIbHBIM  CeTSIM, KOH(UIypupoBaTh 00OpYZOBaHHE,
OCYIIECTBIISITh MOMCK U YCTPAHEHHWE HEUCIIPaBHOCTEH, MOBBICUTH HAJEKHOCTb U TOTOBHOCTH
NaKeTHbIX CeTed IepeJaud JaHHBIX; BJIAJCTh HaBBIKAMU CaMOCTOSTEIbHOM paboThl IO
IIPOEKTUPOBAHUIO U pa3pabOTKe KOMIIBIOTEPHBIX KOPMOPATUBHBIX CETEH Majloro U CPEeIHEro
pa3Mepa, OCYIIECTBISATH KOMIIBIOTEPHOE MOJEIMPOBAaHME, CUCTEM M IPOLECCOB C
UCTIOIF30BaHUEM YHHBEPCAIBHBIX TTAKETOB MPUKIAIHBIX KOMIBIOTEpHBIX TporpaMM GNS3 wu
PacketTracer.

OIIK-5 cnocoOHOCTBIO HCHOJIb30BaTh HOPMATUBHYIO U TPABOBYIO JOKYMEHTAlHUIO,
XapakTepHyl0 Ui  00nacTH HMH(POKOMMYHHKAIIMOHHBIX TEXHOJOTHH U CHCTEM CBS3U
(HopMaTuBHBIE TIpaBOBbIe akThl Poccuiickoit ®Denepannu, TEXHUYECKUE PETJIAMEHTHI,
MEXIYHApOJHbIE W HAlMOHAJbHBIE CTAHJAPTHI, PEKOMEHJAUUU MeXAyHapOAHOIO COHp3a
AIIEKTPOCBSI3U): 3HATh MPUHLUIBI U CTAHAAPTHI IOCTPOCHUS TEIEKOMMYHUKAIIMOHHBIX CHCTEM
pa3IMYHBIX THIIOB M paclpenesieHust nHGOpMalMu B CEeTAX CBA3M (ApXMTEKTypa ONTHYECKOU
TPaHCIIOPTHOM CETH, CUCTEMBI IIEpBUYHOTIO rpynnoodpazoBanus PDH, crex nporokonos TCP/IP
u [P-agpecanus, cereBbie mporokoinsl [Pv4, IPv6, RARP, DHCP, BOOTP, ARP, TCP, UDP,
ICMP, HDLC, STP u apyrue, Bkitouas ciy:x0b1 DNS, FTP, TFTP, http, SMTP, SNMP, telnet.
npoOJeMbl yIpaBlIeHHs] B CEPBHCAX CBS3U, apXUTEKTYpy MPOTOKOJOB YIPABICHUS, CIIMCKU
yrpasieHus 1octynoM ACLs, MIpUHIMIIEI MAPIIPYTU3AMU U IPOTOKOJIBI Mapmpytusanuu RIP,
OSPF, EIGRP, cratuueckuii. Ilonarue BuprtyansHbix cerei VLAN, TexHomoruu
pactipenenénupix  ceteii  WAN. SDH — wuHbopManmmoHHBIE CTPYKTYPHI H  CXEMBI
npeoOpaszoBanuii. [Tocrpoenue cereit SDH. ApxutekTypy ontudeckux cereit pocryma FTTX u
PON. MynbsTumuiekcupoBanue ¢ paznenenueM mno amuHe BonHbsl (WDM). ['u6pumasie OTDM u
WDM cucremsl, komnonentsl NG SDH (GFP, VCAT, LCAS). Texnonoruto RPR: Tomonorus,
MAC ypoBeHb, W3y4eHHE TOIOJIOTHH W 3allWTa, yIpaBJIeHHe IMosiocod W Qos, anropuTMm
CHPaBEJIUBOrO JIOCTYIa, aTMOC(HEpHbIE ONTHYECKUE JIMHUM Tepeiadn.); yMeTh pa30uparbcs ¢
ONMCAHUSMHU HACTPOEK, PEKOMEHJAIMA W TOCTPOCHHM CeTed Ha OJHMM U3 MHPOBBIX
MHOCTPAHHBIX S3BIKOB, COJEHCTBOBATh BHEJPEHUIO NEPCIEKTUBHBIX TEXHOJOTUN U CTaHIAPTOB;
BIIAJICTh HaBbIKaMu Toa00pa oOopymoBanmsit u pacuéra BOJIC cormacHo HOpMaTHBHOMU
JOKYMEHTAIIUN; TOTOBHOCTBIO U3y4aTh HayYHO-TEXHUYECKYI0 MH(POPMALIUIO, OTEYECTBEHHBIN U
3apyOEKHBIN OTBIT MO BHEAPECHHIO, pa3paboTKe U 00CITY)KHBAaHUIO CHCTEM M CPEJICTB CBS3H.
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[TK-5 cnocoOHOCTBIO MPOBOAUTE PAOOTHI MO YIPABICHUIO MOTOKAaMH Tpa(uka Ha CETH: 3HATh
IPOrPECCUBHBIE  METOJBl TEXHHYECKOW OKCIUTyaTalldd CHCTEM U  YCTPOWCTB  CBS3U
(Onepammmonnyro cucremy IOS ¢upmer Cisco, MPOTOKOINIBI TpaHUYHOTO 1UTI03a BGP, acnekTs
KOH(UTYpUpPOBaHUSI BUPTYAIbHBIX YacTHBIX ceTel VPN, cTpykTypy W »Tambl peanu3aluu
coBpeMeHHOM TexHonoruu MPLS, metoas! ynpasnenus cetbto Q0S.), ymeTs KOHPUTYpHPOBATH
TEKCKOMMYHHKAIIMOHHOE 00OpyIOBaHWE, MaKeTHOW mepemaud jgaHHbIX ¢upmbl  Cisco,
OCYIIECTBIIATh IIOUCK U yCTPAaHEHHE HEUCIPABHOCTEH, M0JIb30BAThCSl CTAHJAPTHBIMU METOAAMU
cbEMa CTAaTHCTKHU IO Pa3IMYHBIM MPOTOKOJAM MEepeqadyd JaHHBIX C TeIEKOMMYHUKAIIHOHHOTO
000pyI0BaHUS M €T0 aHAJIU3, BIAJETh OCHOBHBIMU CIIOCOOAMHM MPEIOTBPAILICHHS CETEBBIX YTPO3,
HaBBIKAMH YIIPABJICHUS MMOTOKAMHU MAKETHOro Tpaduka B ceTsx Ha 0aze obopymoBanus Cisco.
CIIOCOOHOCTBIO HAXOJUTh OpPraHU3alMOHHO-YIIPABJICHUYECKNE PpELIEHUS B HECTaHIapTHBIX
CUTYalUsX.

ITK—27 criocoOHOCTBHIO OPraHU30BBIBATh PA0OUNE MECTA, UX TEXHUUECKOE OCHAIIIEHHE,
pa3MeIieHne CpesICTB U 000py10BaHUS HHPOKOMMYHHKAIMOHHBIX 00BEKTOB: 3HAThH
0COOEHHOCTH Mepeaaun pa3InuHbIX CUTHAJIOB 10 KaHaJlaM M TPaKTaM TeJIEKOMMYHHUKAIIMOHHBIX
cucteMm (PasHoctHbie MeTOIbI (POpMHUPOBAHUS IIUPPOBOTO CUTHANA, TMHEWHBIE U CTHIKOBBIE
KO/IbI 000pyIoBaHMs, (YHKIIMOHAIBHBIE 3JIEMEHTHI ONITUYECKON CeTH. aKTUBHBIC TEXHOJIOTHH
ONTUYECKOTO JIOCTYIA, TEXHOJIOTUHU MACCUBHBIX ONTHYECKUX CETEH, MyIbTHUIUIEKCHPOBAHHE C
paszienieHreM 1o JUIMHE BOJIHBL.) COBPEMEHHbBIE U NEPCIEKTUBHbBIE HANIPABJICHUS Pa3BUTHUS
TEJIeKOMMYHUKaIMOHHBIX ceTeil U cucteM (CreHapuid pa3BUTHUS TPAHCIIOPTHOM
UH(ppacTpyKTyphl onepaTopoB. CTPYKTYpy U 3TAlbl peanu3aliil COBPEMEHHON TEXHOJIOTUN
MPLS. MynbrumiekcupoBanue ¢ paszaenenueM 1o juHe Boiaasl (WDM). ['ubpuansie OTDM u
WDM cucremsr. Komnonentst NG SDH (GFP, VCAT, LCAS). Texunonorus RPR.); ymeTs
YCTaHaBIMBATh U MOJACPKUBATH CETU CPEIHUX MPEANPHUATHI, UMEIOIIUX MOAKIIOUYEHUE K
rJI00aTBHBIM CETSIM, KOHPHUTYPHUPOBaTh 000pyI0BaHKE TTAKETHOM Mepeadu TaHHBIX, COOMpaTh U
aHaJTM3UPOBATh HH(pOPMALHIO [T (POPMUPOBAHUS UCXOIHBIX TAHHBIX JJIsl OpraHU3aluu
pabo4ymnx MecCT, OCHAIllEHUE, CPEACTB U 000PYyAOBaHUS NH()OKOMMYHUKAIIMOHHBIX OOBEKTOB,
coOupaTh U aHATU3UPOBATh HH(OPMALHIO i (OPMHUPOBAHUS UCXOIHBIX JAHHBIX JJIS
MIPOEKTUPOBAHUSI CPEJICTB U CETEH CBS3U U UX DJIEMEHTOB, BJa/Ie€Th HABBIKAMU CAMOCTOSTEIbHOM
paboThI 10 MPOEKTUPOBAHUIO U Pa3pabOTKe TEITEKOMMYHUKAIIMOHHBIX KOPIIOPATUBHBIX CETEH
MaJjioro M CpeaHero pa3Mepa, HaBbIKaMH 1mooopa obopynoBanus u pacuéra BOJIC, BnaneTh
TOTOBHOCTBIO H3Yy4aTh HAYYHO-TEXHUYECKYIO MH(DOPMAINIO, OTEUECTBEHHBIN U 3apyO0e/KHBIN
OTIBIT 10 BHEJPEHUIO, Pa3pabOTKe U 0OCITYKUBAHUIO CUCTEM U CPEJICTB CBA3HU

OneHKy «OTJMYHO» 3aCIIy’)KUBAET CTYJEHT, T0Ka3aBIINNI:

— BCECTOPOHHME U TINIyOOKHME 3HaHMSI TNPOTrPaMMHOIO MaTepuana y4eOHOM JUCHMILIUHBL
U3JI0KEHUE MaTepualla B ONPEICIICHHON JIOTUYECKOU ITOCIEN0BATEIIBHOCTH, C UCIIOJIB30BaHUEM
COBPEMEHHBIX HayYHBIX TEPMHHOB

— OCBOMBLIEMY OCHOBHYIO M 4YacCTb JOIOJHUTEIBHOW JIUTEPATyphbl, PEKOMEHIOBAHHYIO
IPOrpaMMOi, MPOSIBUBIIEMY TBOPYECKHE CIIOCOOHOCTH B TOHUMaHHUM, W3JIOKEHUU U
IIPaKTUYECKOM HCIIOIb30BaHUN YCBOCHHBIX 3HAHUIA;

— MOJHBIE, YETKUE, JOTUYECKH IOCIEI0BATENbHbIC, MPABWIbHBIE OTBETHI HA ITOCTABJICHHBIC
BOIIPOCHI, CHOCOOHOCTH J1e1aTh 00OCHOBAHHBIE BBIBOBI;

— YMEHHME CaMOCTOSITENIbHO aHAIM3UPOBaTh (aKThl, COOBITHS, SBJIEHMS, IPOLECCHl B HX
B3aMMOCBSI3HM M pa3BUTHH; c(hOPMUPOBAHHOCTH HEOOXOUMBIX IPAKTUYECKUX HABBIKOB paOOTHI C
W3Y4YEHHBIM MaTEPHUAIIOM;

OLIeHKY «XOPOIIO» 3aCTyKUBAET CTYJEHT, TOKA3aBIIIHIA:

— CHCTEMAaTHYECKUH XapakTep 3HAHUM W YMEHHH, CIOCOOHOCTh K HMX CaMOCTOSITEILHOMY
MIPUMEHEHUIO U OOHOBJICHUIO B X0JI€ TIOCTEAYIOIIETO O0YUSHHS 1 MPAKTUIECKON eI TebHOCTH,
— JIOCTATOYHO MOJIHbIE U TBEPbIEC 3HAHUS POTPAMMHOTO MaTepuaia IUCHUIIINHBI, TPaBUIIbHOE
IIOHMMAHNE CYLTHOCTU U B3aUMOCBSI3H PaCCMaTPUBAEMBIX SIBJICHUH (IIPOLIECCOB);
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— MOCJICAOBATCIILHBIC, MTPABUJIBHBIC, KOHKPCTHBIC, 0e3 CYHICCTBCHHBIX HETOYHOCTEH OTBETHI Ha
IIOCTABJICHHBIC BOIIPOCHI; YBEPECHHOCTDh IIPHU OTBETEC HA AOIIOJHHUTECIIBHBIC BOIIPOCHI,

— 3HAHUE OCHOBHOM peKOMCHHOBaHHOﬁ JIATCPATYpPhl; YMCHUC JOCTATOYHO IMOJIHO aHAJIM3UPOBATH
(baKTBI, CO6I>ITI/I${, SABJICHUA W IPOLECCHI, MPUMCEHATH TCOPCTUUCCKHUE 3HAHHUA IIPpU PCUICHHUHN
MMPAKTUYCCKUX 3aaa4,

OLeHKY «yA0BJIETBOPUTEIBHO) 3aCIIy’)KMBAET CTYICHT, TOKa3aBUINMI:

— 3HaHHUA OCHOBHOTO IMPOrpaMMHOTO MaTc€purajia 1o JUCHUIIIIMHEC B 061>eMe, HGO6XOI[I/IMOM JUIsL
MOCIIEAYIOLIEr0 O0yUeHUs ¥ MPECTOALICH MPAKTUYECKON eI TeIbHOCTH;

— 3HAKOMOMY C OCHOBHOM PEKOMEHIOBAaHHOM JIUTEPATYPOH;

— JOIYCTUBILIEMY HETOYHOCTHM M HApPYLIECHUs JIOTMYECKOW IOCJIEI0BATEIbHOCTH B U3JI0KEHHUH
OpOrpaMMHOTO MaTepuaja B OTBETe Ha DJK3aMEHE, HO B OCHOBHOM O0JIaJaromiemMy
HEOOXOJUMBIMU 3HAHUSAMH U YMEHHSIMH U1 UX YCTPaHEHUsS NMPU KOPPEKTUPOBKE CO CTOPOHBI
JK3aMEHaTopa.

— MPOJEMOHCTPUPOBABILIEMY MpPaBHIbHbIE, 0€3 TpyObIX OIIMOOK OTBETHl Ha MOCTaBICHHBIC
BOITPOCHI, HECYIIIECTBEHHBIC OIIHOKH;

— TMpPOSBHUBUIEMY YMEHHUE MPUMEHATh TEOPETUYECKHE 3HAHMS K PEIIEHHI0 OCHOBHBIX
MMPAKTUYCCKUX 3aad, OrpaHN4YCHHbLIC HABLIKU B 000CHOBaHHHU BbIIBHUI'a€MbIX HpeI[JIO)KeHI/Iﬁ n
MPUHUMAEMBIX PEICHUI; 3aTPYAHEHHsI TP BBIMOJIHEHUN MPAKTUYECKUX padOT; HEAOCTATOYHOE
WCIIOJIb30BAaHNE HAYYHOW TEPMHUHOJIOTHH; HECOOJIOIEHNE HOPM JIUTEPATYPHOU peyH.

OreHKa «Hey10BJIe€TBOPUTEIbHO» CTABUTCS CTYACHTY, OOHAPYKUBIIEMY:

— CYILIECTBEHHBIE MPOOEIBI B 3HAHUU OCHOBHOTO IIPOrPAMMHOTr0 MaTepuala Mo AUCIHUILUINHE,

— OTCYTCTBME 3HAaHMH 3HAYUTEIBHOM 4YacTH NPOrPaMMHOIO MaTepualia; HEelOHUMaHue
OCHOBHOT'O COJIepKaHHUs TEOPETHUECKOr0 MaTepHalla; HECIIOCOOHOCTh OTBETUTh Ha YTOUHSIONINE
BOIPOCHI; OTCYTCTBUE YMEHUSI HAYyYHOT0 0OOCHOBAaHUS MPOOIEM; HETOYHOCTH B UCHIOJIB30BAHUUT
Hay4YHOU TEPMHUHOJIOTHHI

— HEYMEHUE NPUMEHATh TEOPETUUECKUE 3HAHUSI IIPU PELLIEHUN MPAKTUYECKUX 3a/1a4, OTCYTCTBUE
HABBIKOB B 00OCHOBAaHUH BBIJIBUTAEMBIX MPEATIOKEHUN U IPUHUMAEMbIX PEIICHU;

— JIOMYCTUBIIEMY NPUHIIUNUAIBHBIE OIIMOKH, KOTOPHIE HE IMO3BOJIAIOT €My IPOJIOJDKUTH
oOydeHre WU MPUCTYMUTh K MPAKTUYECKOW AESITENbHOCTU 0€3 JOMOTHUTENHHON MOATOTOBKU
110 JTAaHHOM JTUCITAIIINHE.

OrneHOUHBIE CpencTBa Ui HMHBAJIHIOB W JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3/10pOBbsI BEHIOUPAIOTCS C YUETOM MX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— TNpH HEOOXOAWMOCTH WHBAJHMIAM M JIMLAM C OTPaHUYEHHBIMH BO3MOXHOCTSIMH
3/10pOBbsI IPEJIOCTABIISIETCS IOMOJIHUTENIbHOE BpeMs 11l IOJATOTOBKU OTBETA,

— TIPH TIPOBEJICHUH TIPOIIEAYPHI OIICHUBAHUS PE3YyIbTaTOB O0yUSHHS MHBAIUIOB U JIUI] C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBsI IPETyCMAaTPUBAETCS MCIIOJIb30BaHNE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAITbHBIMA 0COOCHHOCTSIMH,

— IpU HEOOXOAUMOCTH JJIs1 00yHaIOIIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
U WHBAIUIOB TIPOIEAypa OICHUBAHUS pPE3YJIbTaTOB OOYUYEHHs 10 JHUCIUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[potienypa oreHWBaHHsI Pe3yJIbTaTOB OOYYEHHsS WHBAIHAAOB M JIUI C OTPaHHUYCHHBIMU
BO3MOXKHOCTSIMU  37I0pOBbSl 10 JUCHMIUIMHE (MOIYJIO) TpeaycCMaTpUBAeT MpPEelIoCTaBIeHUE
uHpopmain B ¢GopMax, aJanTHPOBAHHBIX K OTPAHUYCHHSM WX 3/I0POBbSI M BOCTIPHATHS
uHpopMaImu:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JTOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMU CITyXa!

— B IIeYaTHOM (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.
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JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO ammapara:

— B IIeYaTHOM opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

5. IlepeyeHb OCHOBHOW W [IOMOJHHUTEJIbHOW y4eOHOUW JUTEepaTypbl, HEOOXOAUMOM
JJISI OCBOEHM Sl JUCUMILJIMHBI (MOIYJIs).

5.1 OcHoBHasi 1UTEpaTYpAa:

B NIITOM ceMecTpe

1. Cern m cucrembl mepenaud WHPOPMALMHU: TEICKOMMYHUKAI[MOHHBIE CETH @ YYEOHUK U
MPaKTUKyM AJisi akajemudeckoro OakanaBpuata / K. E. Camyitnos [u ap.] ; mox pen. K. E.
CamyitoBa, 1. A. Illaimmmoga, JI. C. Kyns6oBa. — M. : M3parensctBo FOpaiit, 2017. — 363
c. — (Cepus: bakanaBp. Akagemuueckuit kypc). — ISBN 978-5-534-00256-0. — Pexum
nocryma : Www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-E554ACBBBE?29. I'pud
YMO BO

2. llyxanoB, B.H. BomokonHo-onTHueckas TeXHHKa. [IpakThdeckoe pyKOBOACTBO /
B.H. llykanos, M.41. SxosneB. - Mocksa : Undpa-Unxenepus, 2014. - 304 c. - ISBN 978-5-
9729-0078-7 ; To xKe [DneKTpOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=234772

3. Topnuenko, B.H. MHOrOKaHaNbHBIE TEIIEKOMMYHUKAITMOHHBIE CUCTEMBL. Y YeOHHK JJIS1 BY30B
[DnexTponHsbIil pecypc] : yueb. / B.H. I'opauenko, M.C. TBepeukuii. — DNEeKTpOH. JaH. —
MockBa: T'opsiuas nunus-Tenexkom, 2013. — 396 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/11830. — 3arn. ¢ skpana. YMO mno oOpa3oBaHuIO B 00JIacTH
NH(pOKOMMYHUKAIIMOHHBIX TEXHOJIOTUI

4. Onrtuueckre UUQPPOBHIE TEIEKOMMYHUKAIMOHHBIE CHUCTEMBI: JIA0OPATOPHBIM MPAKTUKYM. /
A.C. JleBuenko, B.B. Cntocapesckuii, H.A. SIkoBenko/ ISBN 978-5-8209-0872-9 Kpacuozap.
Kyb6anckuit roc. yu-t, 2013. Y.1: BBenenne B TEXHOJOTHIO  IM(POBBIX
TesleKoMMyHHUKaIMoHHbIX ceteid TCP/IP. 82c.

5. Kcenodonrton C.H., [ToptHoB 2.JI. Hampags:stoiue cucteMsl a1eKTpocBsizu. COOPHUK 3a/ad.
VYyebGHoe nmocobue /i By30B/ 2-e u3j., crepeoturl. 2014 r. 268c¢

6. Bunoxypos, B.M. Iludpossie cucremsl nepenaun : ydeOHoe mocodue / B.M. BuHokypos. -
Tomck : ToMckuii  TOCYAApCTBEHHBIM  YHHUBEPCUTET  CHUCTEM  YIpPaBICHHUS U
paauosnekTponuku, 2012. - 160 c. ; To xe [Onexkrponnbii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=209018

7. BnacoB U.U. Texnudeckas TUarHOCTHKAa COBPEMEHHBIX ITUGPOBBIX ceTel cBsizu. OCHOBHBIC
OPUHIUIBI U TEXHUYECKHE CPEICTBAa M3MEPEHUH MapaMeTpoB mepenaun s cereit PDH,
SDH, IP, Ethernet u ATM/ ITox pea. M.M. [Itnuaukosa 2012 r., ¢. 9-28.

B IIECTOM CeMeCTpe

8. TemexoMMyHHKalMOHHBIE cucTeMbl U ceTH: B 3 Tomax. Tom 3. - MynbTHCEPBHCHBIE CETH

[DnexTpoHHBbIi pecypc] : yued. mocobue / B.B. Bennuko [u ap.]. — DnekTpoH. naH. —
MockBa : Topswas smHusA-Tenekom, 2015. — 592 c¢. — Pexum gocrtyna:
https://e.lanbook.com/book/64092. — 3arn. ¢ skpana. YMO mo oGpazoBaHuio B 00JacTh
TEJIEKOMMYHUKAIUI

9. Onruyeckue TEIEKOMMYHUKAIMOHHBIE CHUCTEMBbl [DIEKTpOHHBIN pecypc] : yueb. / B.H.
I'opauenko [u ap.]. — DnektpoH. naH. — Mocksa : ['opsiuas munus-Tenexkom, 2011. — 368
c. — Pexum nocryna: https://e.lanbook.com/book/5147. — 3arn. ¢ skpana. YMO 1o
00pa30BaHMIO B 001aCTH TEIIEKOMM YHHKAITUI
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http://biblioclub.ru/index.php?page=book&id=234772
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

10. Ontuyeckre HUPPOBBIE TEICKOMMYHUKAIMOHHBIE CHCTEMBI: JIaOOPATOPHBINA MPAKTHKYM. /
A.C. JleBuenko, E.A. JlaBpentbeBa, FO.A. Tuxonoma, H.A. SxoBenko/ KpacHonmap.
Ky6anckuii roc. ya-T, 2013. Y.2: OcHOBBI pabOTBI pacmpeneleHHBIX ceTeid Ha 0a3e
npotokoiaoB BGP u MPLS 153c.

11. HlapanroBuy, C.H. MHOTrOBOJHOBBIE OINTHYECKHE CUCTEMbI CBS3U : ydyeOHOoe mocobue /
C.H. lllapanrouy ; MuHucrepcTBO oOpa3oBaHusi W Hayku Poccuiickoii ®eneparum,
Tomckuii T'ocynapctBenubiii YHuBepcuter Cucrem VYmnpapieHus U PaamosneKTpoHUKH
(TYCVYP). - Tomck : TYCVYP, 2013. - 157 c. : un.,tabmn., cxeM. - bubmuorp.: ¢.139-142. ; To
xe [DnexTponnsbiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=480597

12. Canex b., Teiix M. Ontuka u doronuka. [Ipunuunsr npumenenus T.2. JlonronpymaHbIi:
M3narensckuit JJom «MuTemnexry, 2012 — 784 c. (20)

JU1g OcBOEHMS AMCUMILIMHBI MHBAJIMAMU U JIMIIAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU
3I0pOBbsSl MMEIOTCSI M3/aHUS B DJIEKTPOHHOM BHUJE B 3JEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» n «Opaiit».

5.2 JlonoiHUTEIbHASI JINTEPaTypa:

1. AumnekceeB, E.b. IlpoektnpoBanme ¥  TeXHHYECKash OJKCIUTyaTamusi LUPPOBBIX
TEJIEeKOMMYHUKAIIMOHHBIX CHUCTEM M ceTell [DneKkTpoHHbIil pecypc] : yued. mocodue / E.b.
AnekceeB, B.H. I'opauenko, B.B. Kpyxmanes. — Onexrpon. gan. — Mocksa : ['opsuas
munus-Tenexom, 2012, — 392 ¢. — Pexum mocryna: https://e.lanbook.com/book/5111. —
3ary. ¢ skpana. YMO no o6pa3oBaHuIo B 00JIaCTH TEICKOMMYHUKAIIHI

2. ®oxkun, B.I'. Korepentnsie ontudeckue cetu : yaedHoe nocobue / B.I'. ®okuH ;

denepanbHOE areHTCTBO CBs3U, PenepanbHOe rOCyAapCTBEHHOE 00pa3oBaTeIbHOE
O10/IKETHOE YUpeXKAeHUE BBICIIEro MpodeccnoHanbHOro oopazoBanus «CuOupckuii
roCyJapCTBEHHbIN YHUBEPCUTET TEIEKOMMYHUKAUN U nHpopMaTUKW». - HoBocHOUpCK :
Cubupckuit rocyiapcTBEHHbIH YHUBEPCUTET TeIEKOMMYHHKAIMKA U uHopmaTuky, 2015. -
371 c. : ., Tabi., cxeM. - bubnuorp. B kH.. ; To e [DnexkTponHsIit pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=431522

3. ®oxkwun, B.I'. [IpoekTupoBanue oNTHYECKON CeTH JocTyma : yueOHoe mocodue / B.I'. ®oxun

; MUHHCTEPCTBO CBA3U U MAaCCOBBIX KOMMYHHUKaMil Poccuiickoit @enepanuny,
®enepanbHoe areHTcTBO cBs3u, PI'OBY BIIO «Cubl'YTU». - HoBocubupck : Cubupckuii
roCyJapCTBEHHbIN YHUBEPCUTET TeJIEKOMMYHUKaU 1 nHpopmaruky, 2012. - 311 c. : un.,
TabI1., cxeM. - bubmuorp. B kH.. ; To e [DnekTponHsIif pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=431523

4. Kpyk, b. U. TenekoMMyHUKallMOHHBIE CUCTEMBI U ceTH [TekcT] : yueOHOe mocodue st
CTYAEHTOB BY30B cBsi3u U Kosuemxkei. T. 1 : CoBpemennsie Texnonoruu / b. M. Kpyk, B. H.
[TormanTonomymo, B. I1. Illyeanos ; mox pexa. B. I1. [llysanosa. - [4-¢ u3a., ucrp. u A0I.]. -
Mocksa : I'opsauas nunus-Tenekom, 2013. - 620 c.

5. Cy0b6orun, E.A. Meroasl u cpencrtBa H3MEpEHHUs IapaMeTPOB  ONTHYECKUX
TEJICeKOMMYHUKAIIMOHHBIX CHCTEM.YueOHOe MOocoOue Al BY30B [DNEKTpOHHBIA pecypc] :
yueb. nocodue — DnekTpoH. AaH. — Mocksa : ['opsuas nunus-Tenexom, 2013. — 224 c.
— Pexxum gocryma: https://e.lanbook.com/book/11845.

6. 3ameuynnkos, C.B. OCHOBBI TIOCTPOCHUS BUPTYaJbHBIX YaCTHBIX ceTel : YdyeOHoe mocobue
JUIs BY30B [DnexTpoHHbBIH pecypc] : yueOHoe mnocobue / C.B. 3aneunukon, H.I.
Munocnasckas, A.W. Toncroi. — DnektpoH. gad. — M. : ['opsauas nunug-Tenexom, 2011.
— 248 c. — Pexxum noctymna: http://e.lanbook.com/books/element.php?pll id=11834

7. byaeumauna, H.B. Ontumu3zanusi ceteid ¢ MHOTONPOTOKOJILHONH KOMMYTAIMEH MO METKaM.
[OnexTponnslii pecypc] : monorpadus / H.B. bynemauna, H.C. TpuOynckmii, B.IL
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http://biblioclub.ru/index.php?page=book&id=480597
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

[yBanoB. — DnekTpoH. AaH. — M. : 'opsiuas nunus-Tenexkom, 2010. — 144 c. — Pexxum
nocryna: http://e.lanbook.com/books/element.php?pll_id=5129

8. Hubpos, M. B. Cetu u TenekoMMyHUKanuu. MapmpyTu3anus B ip-ceTsix B 2 4. Yacts 1 :
y4eOHMK W TIPAaKTHKyM IS akajgeMudeckoro OakamaBpuara / M. B. JubGpoB. — M. :
WznatenbcrBo FOpaiit, 2017. — 333 c. — (Cepus : bakanaBp. AkageMuU4ecKuii Kypc). —
ISBN 978-5-9916-9956-3. — Pexum goctyma : Www.biblio-online.ru/book/A1108A1F-
2790-403D-A480-06B166867AAS5. I'pup YMO BO

9. JMubpos, M. B. Cetn u TeieKOMMyHHUKaIMu. MapmpyTtu3anus B ip-ceTsax B 2 4. Yactp 2 .
y4eOHHMK M TPAaKTUKyM JJIsl akagemuueckoro Oakamaspuara / M. B. ubGpo. — M. :
MznarensctBo Opaiit, 2017. — 351 ¢. — (Cepus : bakanaBp. AkaaeMHUYECKUNA Kypc). —
ISBN 978-5-9916-9958-7. — Pexum moctyma : Www.biblio-online.ru/book/B4F3CESE-
BBOC-4FFF-ATE7-54B864F39AAS. I'pud YMO BO

10. Cern u cuctembl nepenaud WHGOpPMALKU: TEICKOMMYHHUKAIIMOHHBIE CETH @ YYEOHHK H
MPAaKTUKYM Ui akagemudeckoro OakanaBpuara / K. E. Camyiinos [u ap.] ; mox pen. K. E.
CamyiinoBa, M. A. lllamumosa, J[. C. Kymsa6oa. — M. : UznarensctBo FOpaiit, 2017. —
363 c. — (Cepus : bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-534-00256-0. —
Pexum JocTyna : www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-
ES54ACBBBE?29

11. Bbepnun, A.H. OcHoBHble npoTokoibl MHTEpHET : yueOHOE mocodue / A.H. bepnum. -

Mocksa : Untepuer-YHusepcuter Mndopmannonnsix Texnonoruit, 2008. - 504 c. :
W, 1a0I. - (OCHOBBI HHPOPMALIMOHHBIX TeXHOMOTUi). - ISBN 978-5-94774-884-0 ; To xe
[Onexrponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=232986

5.2 IlepuoanyecKkue U31aHNUA:

Kypnan: xxypHan «Doton Dkcnpece»

6. Ilepeyenr pecypcoB  HH(POPMALMOHHO-TEJCKOMMYHMKAIMOHHON  CETH
«HTEepHEeT», HEOOXOAMMBIX JJIsl OCBOCHMS THCIUILIHHBI (MOAYJIsT).

1. DOnextponHass wuHPOPMAIMOHHO-00pa3oBarenbHas cpeaa MoaynbHOro JIMHAMUYECKOTO
OO6yuenuss KyOI'Y — pasmen «Ontudeckue IHM(pOBBIE TENEKOMMYHUKAIIMOHHBIE CHCTEMBI»
https://moodle.kubsu.ru/enrol/index.php?id=372

2. DnexrponHas Gubmmorexka FOPAUT: www.biblio-online.ru

3. DnektponHo-oubmoreynas cucrema JIAHbD: https://e.lanbook.com

4. Caiir pa3paboTyMKa MpOrpaMMbl HMYIAUMKM paboTel rinobanmbHbIX ceTe GNS.3:
http://www.gns3.net/

5. Kypnan «Texnuka CBs3M» — NPOU3BOJCTBEHHBIH TEXHUYECKUN >KypHaJ, OCBELIAEeT BCE
aCIeKThI TeJIEKOMMYHUKAIUi 1 cBs3u: https://iks.sut.ru/rubricator/tehnika-svyazi/

7. Metoauueckue yKazaHusi VI 00y4ar0MXcsi 0 OCBOECHHM IO U CHMILUIUHBI (MOIYJIAA).

Jlexuus siBisieTcs OHONM M3 POPM HM3YUEHUS TEOPETHUECKOI0 MaTepHasa 1o JUCHUILUINHE.
B Xoxe neKIMOHHOrO Kypca NpPOBOAUTCS H3JI0)KEHHE COBPEMEHHBIX HAy4YHBIX IOAXOJOB U
Teopuil. B TeTpaamu s KOHCHEKTUPOBAaHUS JIEKIUHA HEOOXOAWMO UMETh MOJIS, TZI€ MO XOIy
KOHCIIEKTUPOBAHUS  JIENAlOTCd  HEOOXOAMMBbIE  ITOMETKH. 3anmucu  JOJKHBI  OBITH
n30MpaTeNbHbIMU, TOJHOCTBIO CIIEAYeT 3alMChiBaTh TOJIBKO onpenaeneHus. B koHcmekre
IPUMEHSIOT COKPALEHUE CJIOB, YTO YCKOPSIET 3alIMCh. BONpOCHl, BOSHUKAIOUIUE B XOAE JIEKIHH,
pPEKOMEH/yeTCs 3alUChlBaTh Ha TOMSIX UM I0CIE€ OKOHYaHMs JICKIUM OOpaTUThCA 3a
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pasbsCHEHHEeM K ImpernojaaBaTento. HeoOXoauMo akTHBHO paboTaTh € KOHCIEKTOM JIEKIMU:
MOCJIE OKOHYAaHUs JIEKIMH PEKOMEHIYEeTCsl NEepEeunTaTb CBOMU 3allMCH, BHECTH IONPABKU M
JIOTIOJIHEHHS.

OaHUM U3 OCHOBHBIX BHJIOB JAESTEILHOCTU CTYJEHTA SIBISIETCS CaMOCTOsITeNIbHAsA paboTa,
KOTOpas BKJIIOYAET B ce0s M3y4eHHE JICKIIMOHHOTO MaTepHrala, y4eOHHKOB U Y4eOHBIX MOCOOUH,
MOJTOTOBKU K BBIMIOJIHEHUIO J1a0OpaTOPHBIX PadOT U OPOPMIICHHIO TEXHUYECKHX OTUYETOB IO
HUM, a TaKKe IOATOTOBKM K IPAaKTHUYECKUM 3aHATHSAM H3YYEHHEM KpaTKOW TEOpUH B
3a/layHUKax U PEIICHUH TOMAIIHUX 3aJaHUi.

MeTtoiuka caMOCTOSATENBHON PabOThI IPEABAPUTEIBLHO PA3bACHIETCS IPENOIABATEIEM U B
MOCIEAYIOEM MOXET YTOYHATHCS C Y4YETOM HHIUBUIYATbHBIX OCOOCHHOCTEH CTYIEHTOB
(pekoMeHIauKu  pa3MelIeHbl B JJIEKTPOHHOH WH(GOPMAIMOHHO-00pa30BaTeNbHON  cpene
MonyneHoro JImramuueckoro OOyuenus KyOI'Y — pasmen «Onruueckwe mudpoBbie
TEJIEKOMMYHHUKAIIMOHHBIE crcTeMbD» https://moodle.kubsu.ru/enrol/index.php?id=372). Bpems u
MECTO CaMOCTOSTEIbHONH pabOThl BHIOMPAIOTCS CTYIEHTAMH IO CBOEMY YCMOTPEHHUIO C Y4ETOM
peKOMEHIAaMK TpernojaBaTeNii B BHAE IUIaHA CAMOCTOSTENBHOW pPabOTHI  CTY/ACHTA.
[TnanupoBaHue BpeMEHHU Ha CaMOCTOSITENIbHYIO padoTy, HEOOXOAMMOrO Ha U3yYeHHE HACTOSIIEH
JUCLUIUIMHBL, CTYIEHTaM JIy4YIlleé BCETO OCYILECTBISATh HA BECh CEMECTp, MpeaycMaTpuBas Mpu
3TOM PETYJIIPHOE OBTOPEHUE MPOIIEHHOr0 MaTepuaa.

CamocTosATenbHy0 padoTy HaJl TUCUUIUIMHON ClleyeT HauMHaTh C U3y4EHUs [IPOrpaMMBbl,

KOTOpasi COJEP>KUT OCHOBHBbIE TpeOOBaHHS K 3HAHUSM, YMEHHSM M HaBbIKaM OOyYaeMBbIX.
OO0s3aTenbHO  Cl€IyeT BCIOMHUTh PEKOMEHJALUMU IpernojaBaress, JaHHbIE B  XOJe
YCTAaHOBOYHBIX 3aHATHI. 3aTeM CJleAyeT NPUCTYNATh K U3YUYEHUIO OTACIIbHBIX Pa3/eioB U TEM B
HOpSAJKE, IPETYCMOTPEHHOM IIPOTrPAMMON.
[TonyuuB mpeacraBieHHE 00 OCHOBHOM COJEpXKaHUM pasliena, TEMbl, HEOOXOIUMO H3yYUTh
MaTepHual 1Mo TeMe, W3JIOKEHHBI B yueOHuke. LlemecooOpa3sHo COCTaBUTh KPAaTKUK KOHCIIEKT
WIA CXEMYy, OTOOpaXalolIyl0 CMBICI M CBSI3U OCHOBHBIX MOHSATUH JaHHOTO pasjena |
BKJIIOUEHHBIX B HEro TeM. O0sA3aTeNbHO ClIeyeT 3aliChiBaTh BOSHUKIINE BOIIPOCHI, HA KOTOPbIE
HE YJaJIOCh OTBETUTH CAMOCTOSITEIIBHO.

Heob6xoquMo u3y4YnTh CHOUCOK PEKOMEHJOBAaHHOW OCHOBHOM U JOTOJHUTEIHHOU
JUTEpaTyphl U YOEIUThCS B €€ HAJIMYMM B JIMYHOM NOJBb30BAHUU WIM B TOJpPA3JCIIEHUSIX
OuOIMOTEKM B OYMa)KHOM WIJIM JJIGKTPOHHOM BHE. BCIO OCHOBHYIO Yy4eOHYIO NUTEpaTypy
JKEJIaTeNbHO M3Yy4aTh C COCTABJIEHWEM KOHCIEKTa. UTeHHMe JUTepaTyphl, HE CONPOBOXKIAEMOE
KOHCIIEKTUPOBAHUEM, MaJl0 pe3yNbTaTUBHO. llenb HamucaHusl KOHCIEKTa IO JWCHUUIUIMHE —
chopMHpOBATh HAaBBIKU IO MTOUCKY, OTOOPY, aHAIN3Y U (HOPMYITUPOBAHUIO YUEOHOTO MaTepuana.
DTH HaBBIKH 0053aTEIBHBI JIJIS JIFOOOTO CHENUAIUCTa ¢ BBICIIMM 00pa30BaHUEM HE3aBUCHUMO OT
BbIOpaHHOTO HampaBieHus. HamucaHue KOHCIEKTa JOJKHO ObITh TBOPYECKMM — HY)KHO HE
NEePeNnuchiBaTh TEKCT W3 HMCTOYHMKOB, HO TMIBITAThCS KPATKO H3jaraTb CBOMMH CJIOBaMU
COJIep’)KaHUE OTBETA, NPU ATOM MAKCHUMAJIbHO €ro CTPYKTYPUPYS M HCIOJB3YyS CHUMBOJIBI U
yclloBHBIE 0003HaueHus. KonupoBaHue 1 3aydyMBaHNuE HEOCMBICIIEHHOTO TEKCTa TPYIOEMKO U 110
OOJBIIOMY CYETy HE MMEeT IO03HaBaTeJIbHOM M MpakTHyeckod IeHHocTH. Ilpu pabore Han
KOHCIIEKTOM 00s3aT€NIbHO BBISBJSIOTCS M OTMEYAIOTCS TPYIHBIE Ui CaMOCTOSITEIbHOTO
U3y4EHHs] BOIPOCH, C KOTOPHIMH YMECTHO OOpaTUTBHCS K MPENoJaBaTeN0 MpU MOCEHICHUH
3aHATUN U KOHCYNbTalUH, 1100 B UHAUBUAYAIbHOM nopsiike. [Ipu yTeHnn ydeOHOM U Hay4dyHOM
JUTEpaTypbl HEOOXOAMMO BCEerja CIEAUTh 3a TOYHBIM M TOJHBIM IMOHMMaHUEM 3HAa4YeHUs
TEPMHHOB M COJIep)KaHUs TOHATUHM, HCHONB3YeMBIX B TekcTe. Bcerma cregyer yTOUYHSTH
3HAYEeHHUS 1O CJIOBAPSM MU SHIUKIONEUAM, IPH HEOOXO0AUMOCTH 3aIHChIBATb.

K naGopaTopHbiM paboTam cienyeT HoJAroTOBUTHCS MPEIBapUTENbHO, O3HAKOMUBILNCH C
KpaTkoil HO creuugpuueckoil Teopueit pasmenieHHoil B Cpene MonynsHoro JluHamudeckoro
Ooyuenus KyoI'Y https://moodle.kubsu.ru/enrol/index.php?id=372, mapons 3amucu J0CTyna B
pa3zes IMCUUIUIMHBI BBIIAETCSl HA IEPBOM 3aHATUU. PeKoMeHayeTCsl 03HaKOMUTBCS 3apaHee U ©
METOJUYECKMMH PEKOMEHAALMSIMH 10 MPOBEACHUIO COOTBETCTBYIONIEH TabopaTopHON padoTHI,
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U B ClIy4ae HEOOXOJUMOCTH IPOBECTH NpPEABAPUTENBHYIO MOATOTOBKY. Buaeo nexuuu
IIOMOTalOT BCHOMHUTh ayIUTOPHBIA MaTepual.

HenocpencTBeHHass MOArOTOBKA K 3aueTy OCYLIECTBISETCS IO TeMaM JIEKIIMOHHBIX
CEMHUHAPCKUX 3aHATUHN U 1aOOPaTOpHBIX padoT.

Bes pabora mo opraHuzanmuu  BeIOOpa CTYACHTAMH TEM KYpPCOBBIX IIPOCKTOB H
3aKpEIJICHUIO HAyYHBIX PYKOBOAMTENCH MPOBOAUTCS Kadeapoil ONTOIIEKTPOHUKH, COBMECTHO C
3aBEAYIONINM Kadeaphl.

[IpumepHasi TeMaTUKa KypCOBOTO IPOEKTHUPOBAHUS pa3pabaThIBaeTCs U €XKEroJIHO
oOHoBIsieTCa Kadenpoil. 3akperieHne 3a CTyJeHTaMH TeM KYPCOBBIX MPOEKTOB MPOU3BOAUTCS
M0 MX JMYHBIM 3asBJICHUSIM Ha MMsI JIeKaHa WU 3aB Kadeapoii, M0 COrIacoOBaHUIO C HAYYHBIM
PYKOBOJMTENEM BO3MOXHO KOPPEKTHPOBKA BBHIOpAaHHOW TeMbl. B panbHEHIIeM CTYACHT U
HAy4YHBIH PYKOBOJUTENb COCTABIAET 3aJlaHue C MOJAPOOHBIM IUJIAHOM 110 BBIMOJHEHHIO
KypcoBoro npoekta. [logpoOHas uHpopmanus mo TpedoBaHUSIM K KYpCOBOMY IPOEKTHUPOBAHUIO
pacrosaraeTcsl Ha caiiTe Kadeapsl ONTOAIEKTPOHUKH B IOKYMEHTe MeToAnYecKrue yKa3aHus 1o
BBINIOJIHEHUIO KYPCOBBIX mpoekToB: https://moodle.kubsu.ru/enrol/index.php?id=378

B ocBoeHun nMCHMIUIMHBI MHBAIUAAMHU U JIMIAMU C OTPAHUYEHHBIMH BO3MO>KHOCTSAMH
3/10pOBbs NIPEAYCMOTPEHBI MHAUBUAYAJIbHBIE KOHCYJIBTALIUN ), TAK KaK OOJIbIIOE 3HAYEHUE UMEET
KOHCYJIbTalMK. VMHIUBHUyabHBIE KOHCYIBTALMU 110 MPEAMETY SBISIOTCS BAKHBIM (DaKTOPOM,
CIOCOOCTBYIOIIUM MHJMBUIYaIU3alliid OOyYEHHUsI U YCTAaHOBJIEHNUIO BOCIIUTATEIbHOIO KOHTAKTa
MEXIy TpernojaBaTeieM W OO0yJarollMMCS WHBAJIWIOM WM JHUIOM C OTrPaHUYCHHBIMU
BO3MOXKHOCTSIMH 3710POBbSI.

Pexomenpayercs cnenyromuii rpaguk caMOCTOATENbHON pabOThl CTYJEHTOB MO y4€OHBIM
HEZEINsAM Ka)XXI0ro CeMecTpa:
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Pexomenayemplii rpauk caMoCTOSTEILHONH PadoThI CTYJAEHTOB B 5-M ceMecTpe M0 AUCHUIIINHE

«OnTuueckne 111/1(1)p0131>1e TCJICKOMMYHUKAINHOHHBIC CUCTEMBD)

No [TpumepHsbIit Cpoku
n/m OroKeT BBITIOJIHEHHUS Popa
HanmeHnoBanue ConaeprxaHue caMOCTOSATEIbHON BPEMEHU Ha 3a/1aHUs OquTI})I oCTH ®opma
azjena ab0TbI BBINOJIHEHUE | (HOMep y4ueOHOM KOHTPOJIS
pas p ( p ¥ 0 3a/1aHUIO0 P
y4. yac. HeleIu
(CPC) ceMecTpa)
1 BBenenue B TexHONIOTHH
1(POBBIX ONTHUYECKUX [IpopaboTka yuedbHoro
”IFIGJ'(Ii;II)<OMM MKAIIMOHHBIX (Teo I;Tiqecxorg;me uana) [HCHMCHHA
yH p pH 1 1-2 KP/ax3amen pabora
cucTeM (CTpyKTypa MOJIrOTOBKA K TEKYIIEH 1 9
. YCTHBIH OIpOC
ONTUYECKUX CUCTEM MIPOMEKYTOUHOM aTTeCTAINH
nepeiadun)
2 Ludposoii curuan u [IpopaboTka yuebHOrO
OCOOCHHOCTH €T0 (TeopeTuYecKoro MaTepHaa) [ICHMCHHAA
. 0,5 2-5 KP/sx3amen pabora
MOJIYYEHUSI: aITOPUTMBI MOATOTOBKA K TEKYIIEeH U 9
. . YCTHBIN OIIPOC
¥ METOJIbI U(POBOIA IPOMEKYTOYHOU aTTeCTAIIHH
00pabOTKH CUTHAJIOB B MOATOTOBKU K BBITIOJTHEHUIO 1 9 P MPaKTUYECKOE
OCIT (MKM, AIIM, 71a00paTOpHBIX paboT 3aJJlaHue
AJIUKM u 1p.) oopmIIeHHE TEXHUUECKOT0 OTYETA
JIMHEMHOE 1 HEJIMHCHMHOE 1o 1abopaTopHBIM paboTaM U 1 3 JIP YCTHBIH OIpOC
KOIMPOBAHKUC NOArOTOBKA K UX 3aIUTE
3
AnropuTMBI
[IpopaboTka yuedHoro
(dhopMUpOBaHUS KOJIOB, MUChMEHHAs
(TeopeTHyeCcKOro Marepuaa)
HanOoJIee MUPOKO . 2,5 3-5 KP/»k3amen pabota
MOJITOTOBKA K TEKYIIEH 1 9
UCTOJIb3yeMbIe B HPOMEKYTOTHOM ATTECTAIHHN YCTHBIN OIPOC
npaktuke BOCII p y
4 [Ine3noxpoHHas IIpopaboTka yueGHOTrO IIMCbMEHHAs
5 4-6 KP/ax3amen
1udpoBas uepapxus (TeopeTnyeckoro Marepuaa) pabota
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(PDH).

IIOArOTOBKA K TEKYLIEH U
IIPOMEKYTOYHOM aTTeCTaluU

YCTHBIN OIIPOC

Pacuet niuHEbI

[IpopaboTka yueOHOTO

pereHepaloHHOro (TeopeTuyecKoro MaTepuana) 3 6-8 KP/ HHCBI\geHHaﬂ
y4acTKa. MOATOTOBKA KUTeKyI_Heﬁ u i eamen yCT}II);ﬁOcTnipoc
IPOMEKYTOUHOU aTTeCTAIlNU
OCHOBBI CETEBBIX [IpopaboTka yueOHOTO
TEXHOJIOTHH. (TeopeTnyecKkoro Marepuaa) 1 3 KP/T/sauer IIACbMEHHAs
MOATOTOBKA K TEKYIIEeH U pabota
MIPOMEKYTOYHOM aTTECTALNKU
MOATOTOBKH K BBITTOJIHEHUIO 05 4 P MPAKTUYECKOe
71a00paTOPHBIX paboT ’ 3a/1aHne
oopMIIEHHE TEXHUYECKOTO OTUYETA
10 1a00paTopHBIM paboTaM u 0,5 5 JIP YCTHBIN OTIPOC
MOJIFOTOBKA K MX 3aIIHUTE
[IpopaboTka yuebHOrOo
(TeopeTuyecKoro MaTep%aﬂa) 2 5.6 KP/T/sauer MUCbMEHHAas
MOJIrOTOBKA K TEKYILIeH 1 pabota
MIPOMEKYTOYHOM aTTECTALINKU
Crtek mpoTOKOJIOB
TCP/IP u IP-azpecatus. MOJITOTOBKH K BBIMOJIHEHUIO 15 6 P MPAaKTUYECKOe
71a00paTOPHBIX paboT 3a/1aHne
oopmMIIeHHE TEXHUUECKOT0 OTYETa
1o 1abopaTopHBIM paboTaM U 1 7 JIP YCTHBIH OIpOC
MOJrOTOBKA K UX 3aIIUTE
[IpopaboTka yuedbHoro
TEOPETUYECKOr0 MaTepuaa MUChMEHHAs
( HOI))IFOTOBKa K TeKyHII;fI u : 1 -8 KP/T/sauer pabota
OCHOBBI TEXHOJIOTUHU o
Ethernet. IPOMEKYTOUHOU aTTeCTalluU
MOJITOTOBKH K BBHITIOJTHEHHIO 05 8 P MPaKTUIECKOE
71a00paTOPHBIX PadoOT ’ 3aJlaHue
odopmIIeHHE TEXHUYECKOTO OTYETA 0.5 9 P yCTHBII OMpOC

110 J1a00paTOpHBIM paboTaM U
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OAT0OTOBKA K MX 3alllUTC

9 [IpopaboTka yaeOHOTO
TEOPETUYECKOT0 MaTepHasa MUCbMEHHAs
(teop pH ) 1,5 9-10 KP/T/3auer
MOJTrOTOBKA K TEKYILEH 1 pabora
MapmpyTtuzanus u IIPOMEKYTOYHOM aTTeCTaluU
MPOTOKOJIBI MOJTOTOBKH K BBIITOJTHEHHIO 9 10 P HPaKTHYECKOE
MapILIpyTU3ALUH. 71a00paTOPHBIX pabOT 3aJlaHue
oopmiteHrEe TEXHUYECKOTO 0TYETA
10 1a00paTopHBIM paboTaM H 1,5 11 JIP YCTHBIN OIIPOC
HOJrOTOBKA K UX 3aIUTE
10 [TpopaboTka yueOHOTO
(TeopeTHuecKOro MaTepuaa) 28 11-12 K MHCbMEHHAS
8 - P/T/3auer
OcHoBbI KoMMyTalun, HOATOTOBKA K TEKYLIEN U ’ pabota
HPOMEKYTOHTHOH IPOMEKYTOUHOM aTTecTaluu
MapuIpyTU3aluy,
MOJrOTOBKH K BBITTOJTHEHHIO NPaKTHYECKOE
MOHSTHE BUPTYaTbHBIX HA60DATODHLLX DAGOT 1,5 12 JIP sanate
cereii VLAN. PATOPHPIX P _
odopmIIeHHE TEXHUYECKOTO OTYETA
110 J1a0opaTopHBIM paboTaM U 1 13 JIP YCTHBIH OIIPOC
MOJITOTOBKA K UX 3aIIUTE
11 [IpopaboTka yuebHOTrO
TEOPETUYECKOTO MaTepHasa MUChMEHHAs
(reop pHa) 1 12-13 KP/T/sauer
MOJIrOTOBKA K TEKYILIeH 1 pabota
TexHonoruu .
) . IPOMEKYTOYHOU aTTeCTAIIHH
DACIIDEACICHHbIX CETeH MOJITOTOBKH K BBIMOJIHEHUIO MPAKTUYECKOe
WAN, cncku 1 14 JIP p
71a00paTOPHBIX paboT 3a/1aHne
VIIPaBJICHUS JTOCTYIIOM. .
oopmIIeHHE TEXHUUECKOTO OTYETA
1o 1abopaTopHBIM paboTaM U 1 15 JIP YCTHBIH OIpocC
MOJrOTOBKA K UX 3aIIUTE
Hroro: 35,8
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Pexomenayemplii rpauk caMoCTOSTEILHONH PadoThI CTYJAEHTOB B 6-M ceMecTpe MO AMCHUIIINHE
«OnTnyeckue Nu(poBbIe TETEKOMMYHUKAIIMOHHbIE CHCTEMbD)

No [TpumepHbIit Cpoku
®dopma
n/ OrOJIKET BBITTOJIHCHHUSI
OTYETHOCT
1| HaunmenoBanue . BpPEMCHU Ha 3aJaHHs dopma
CozepxaHue caMOCTOSATENBHOM paboThI . u
pazznena BBITIOJIHEHUE | (HOMep y4ueOHOMH o KOHTPOJIS
yd. 4ac. HeJlenu
3aJITaHHIO
(CPC) ceMecTpa) A
1 | SDH- MUChMEHHA
[TpopaboTka yuyeObHOTO
UH(POPMAIIMOHHBIC KP/ s paboTa
(TeopeTuyecKkoro MaTepuaia) noAroToBKa 5 1-2 .
CTPYKTYPBI U CXEMBI . . 9K3aMeH YCTHBIN
N K TEKYIICH U IPOMEXYTOYHOW aTTeCTaIUU
peoOpa3oBaHuil. OIIpOC
2 | Iloctpoenue cereit SDH Mponaborka VIeBHOro NUChbMEHHA
(anmapatypa OCII mns pop Y1 KP/ g paboTa
(TeopeTHueCcKOro MaTepHrasa) MmoAroToBKa 3 2-3 .
Pa3IMYHBIX yYaCTKOB . . 9K3aMeH YCTHBIN
K TEKYIICH U IPOMEXYTOYHOU aTTeCTalluU
CETH). Ompoc
3 | CunaxpoHu3anus B
U(POBBIX CUCTEMAX
nepeaadn (TakToBasl, HCBMeHHA
[IUKIIOBAs U [TpopaboTka yueOHOTO
KP/ s paboTa
CBEPXIIUKIIOBAs (TeopeTuyecKkoro MaTepuaia) nmoAroToBKa 2 3-4 .
. . 9K3aMeH YCTHBIN
cuaxponusanus B OCII, | k Texymiei u NpoMexyTOuyHO! aTTecTaluu OIIDOC
OLIEHKa TTapaMeTPOB p
CHCTEMBI
CUHXPOHU3AIHH).
4 | OyHKIMOHAIBHBIE
3JIEMEHTBI ONITHYECKON HCBMCHHA
ceTu (MeTo/Ibl [TpopaboTka yueOHOTO
KP/ s paboTa
MOAYJISIAN U (TeopeTrnyeckoro Marepuaa) noAroToBKa 4 5-6 .
. . 9K3aMeH YCTHBIN
JIeMOYJISALIUN K TEeKYyLIeH U MPOMEXYTOYHOU aTTecTalluu ompoc

ONTUYECKON HEeCylIeH,
CHEKTPAJIbHOE U
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BPEMEHHOE pa3JieieHue
ONTUYECKUX CTBOJIOB;
TIPUHITUITBL
pereHepanyy CUTHAJIOB,
OCHOBHBIE Y3JIbI
pereHepaTopos;
OIITUYECKUE
YCUJIUTEIIH;).

OcHOBHBIE 2JIEMEHTBI Mponaborka VIeBHOro MUChMEHHA
pacuera u Pop Y1 KP/ s paboTa
. | (Teopernueckoro marepuaia) moAroToBKa 3 6-7 .
MPOEKTHPOBAHAE CETE | '\ o o o o MY TOHHOM ATTECTAIMH JK3aMeH YCTHBIN
[IpoTokosbl MPAKTUYECK
B3aMMO/ICHCTBUS MEKTY MOJAITOTOBKU K BBITIOJTHEHHUIO 1 13 /T o€ 3a7laHne
cetsamu [Pv4 u IPv6. J1a00paTOPHBIX pabOT MUCbMEHHA
g paboTa
[IpoTokos rpaHUuYHOTO MPAKTUIECK
nuto3a (BGP). o€ 3a7laHne
( ) [TpopaboTka yueOHOTO A
JIP/T/ MUChbMEHHA
(TeopeTnyeckoro Marepuaa) moAroToBKa 1 2-14
o . JK3aMEH g paboTa
K TeKYIIEeH U IPOMEKYTOUHOU aTTECTAIIHH .
YCTHBIN
OTIpOC
Ctpykrypa u MPAKTUIECK
ean3aIus o€ 3a7laHne
P A [IpopaboTka yue6HOTO o
COBPEMEHHOM JIP/T/ UChbMEHHA
(TeopeTnyeckoro Marepuala) moAroToBKa 1 6-14
texHnosoruu MPLS. . . 9K3aMEH s paboTta
K TEKYIIEeH U IPOMEKYTOUYHOM aTTECTAIIMH .
YCTHBIN
OTIpOC
BBenenue B kauecTBO [TpopaboTka yuebHOTO MUChMEHHA
obcmyxxkuBanus (Qos). (TeopeTudyecKkoro MaTepuaia) MmoAroToBKa 1 8-12 T st paboTta
K TeKYIIEeH U TPOMEXYTOUHOU aTTECTAllNH
IIOJAITOTOBKHU K BBIIIOJHEHHUIO 0,5 8-12 JIP/T ITPaKTUYECK
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J1a00paTOPHBIX pabOT o€ 3a1aHNe
oopmieHrEe TEXHHUECKOTO OTYETA IO CTHbL
JabopaTOpHBIM paboTaM U MOATOTOBKA K 0,5 8-12 JIP/T yon o0
WX 3aIuTe P
10 | Apxurektypa MUChbMEHHA
p yp . [TpopaboTka yue6HOTO
ONTHYECKUX CETCH KP/ s pabora
(TeopeTHueCKOro MaTepHraa) MmoAroToBKa 2 8-9 .
noctyna FTTx u PON. o 9 3K3aMeH YCTHBIN
K TEKYIICH U IPOMEXYTOYHOW aTTeCTaIUU
OIIpOC
11 | MynbTHILUIEKCUPOBAHHE ponaborka VieBHoro NUChbMEHHA
C pa3jieJICHUEM T10 pob yi KP/ s pabora
(TeopeTHueCcKOro MaTepHrasa) MmoAroToBKa 2 9-10 .
nrHe BoJIHBL (WDM). . . 9K3aMEeH YCTHBIN
K TEKYIICH U IPOMEXYTOYHOU aTTeCTalluU
OIIpOC
12 | Mopeins noMex Ui
MIPOSKTUPOBAHUS U MUChMEHHA
[TpopaboTka ydeOHOTO
orieHKH (O PEKTUBHOCTH KP/ s paboTta
(TeopeTHYecKOoro MaTepuaia) MmoAroToBKa 4 10-11 .
pabotel ['urabuTHbBIX . . 9K3aMeH YCTHBIN
. K TEKYIIEeH U IPOMEKYTOUHOU aTTECTAIIMH
CUCTEM ONTHYECKOMN oTpoc
CBSI3H
13 | Kommonentst NG SDH popaGoTka vieGHOro MACbMEHHA
pop Y1 KP/ s paboTta
(TeopeTuyecKkoro MaTepuaia) nmoAroToBKa 1 11-12 .
. . 9K3aMeH YCTHBIN
K TEKYIIEeH U IPOMEXKYTOUHOU aTTeCTaIlNH
0IpocC
14 | Tlopsmox BBOJIA B MACbMEHHA
DAL A [TpopaboTka yueOHOTO
AKCILTyaTaIuIo KP/ g paboTa
(TeopeTuyecKkoro MaTepuaia) nmoAroToBKa 2 12-13 .
BOJIOKOHHO-ONITHYECKUX . . JK3aMeH YCTHBIN
. K TEKYIIEeH U IPOMEXYTOUHOU aTTeCTalluu
JUHUH CBSI3U OI1poC
15 | Atmocdeprbie MHChbMEHHA
bep [TpopaboTka yueGHOTO
ONITUYECKUE INHUU s paboTa
(TeopeTudyecKkoro MaTepuaia) moAroToBKa 1 13-14 9K3aMEH .
nepenaun (OFS) . . YCTHBIN
K TEeKYIIEeH U IPOMEXYTOUHOU aTTECTAIlNH
0I1poC
16 | IlomHOCTBIO [TpopaboTka yueOHOTO 1 14-15 oxsame | THCPMCHHA
ONTUYECKUE (TeopeTnyecKkoro Marepraa) moaroToBKa s paboTa
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TPaHCIIOPTHBIE CETU
(OTN)

K TEKYIIEH U MPOMEKYTOUHOM aTTeCTallu1

YCTHBIN
OIpocC

17

MHoromMepHsbI€ CeTH —

[TpopaboTka yue6HOTO

Oynyuiee
YAY (TeopeTrnyeckoro Marepuaia) noAroToBKa 1 15-16 -
MH()OKOMMYHHUKAIIMOHH . .
N K TEKYILEH 1 IPOMEKYTOYHOH aTTecTanuuu
BIX TEXHOJIOTHH.
HUroro: 36
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8. llepeyeHbr MHGOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3yEeMBbIX NPH OCYLIECTBICHHH
00pa30BaTeJbLHOI0 MPOLEcca Mo AUCHUILIHHE (MOYJIIO0).
8.1 Ilepeyenp MHGOPMALMOHHBIX TEXHOJIOTHIA.

1. KoHCcynbTHpOBaHUE TIOCPEACTBOM JIEKTPOHHON MOYTHI.
2. Ucnionp30BaHme 3JIEKTPOHHOM Mpe3eHTaluu Ha caiite Moodle KyoI'V.
8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 O0ecTeYeHusl.

Tak kak A7 CaMOCTOSATENBHOW pabOThl OOYYAIOMIMXCS MPEAIoiaraeTcss JOCTYI B
AJIEKTPOHHYI0 HH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpely OpraHu3aluu U ceThb MHTepHeT, To
oOmue TpeOOBaHMSA K IMOMELICHUAM JUJIsl CaMOCTOSATEIBHOM pPadOThl OOYYaIOLIMXCS BIIOJIHE
JOCTaTOYHO.

Jnist peasin3aluy HaCcTOALICH MPOrpaMMbl TpeOyeTcs:

1. Omnepanronnas cuctema Microsoft cemeiictea Windows (7/8/10), B pamkax MmporpamMMbl
kommnanun Microsoft “Enrollment for Education Solutions” ayiss KOMITBIOTEpOB M CEPBEpOB
Ky6aHCKOro rocy1apcTBEHHOTO YHUBEpCHTETA U ero (Guiraios. Mmu Linux.

2. GNU makeTsI IporpaMM JJIsl BEITIOTHEHHS JJabopaTtopHbIX padot GNS.3.

8.3 IlepeueHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnextponnas 6udmuorexa FOPAMT: www.biblio-online.ru
2. DnexktponHo-6ubMMoTeuHas cuctema JIAHD: https://e.lanbook.com

9. MarepuanbHo-TexHU4eckass 0a3a, HeoOXxoauMasi sl  OCYLIECTBJICHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE (MOYJIIO).

MatepuaibHO-TeXHUYECKOE 00ecriedeHNe TUCIUTIITNHbI
(MOIlyINsT) ¥ OCHAIIEHHOCTh

1. | JlekuvoHHbIe 3aHATUS | YueOHble  ayIUTOPUM  JUId  TPOBEACHUS  3aHATUH
JIEKIIMOHHOTO U CEMHUHApPCKOI0 TUIA, TEKYIIEro KOHTPOJIA U
IpOMeXyTouHOW arrtectauu — ayn. 209, kopn. C (ym.
Craspornonbckas, 149)

2. | IIpakTnueckue VYuyebHble ~ ayAWTOPUM  JUIsL  TPOBENEHHS  3aHATUH
3aHATUSA JIEKIIMOHHOTO U CEMHUHApPCKOI0 TUIA, TEKYIIEro KOHTPOJIA U
NpOMeXXyTouHoW arrtectauu — aya. 209, kopn. C (ym.
Craspornonbckas, 149)

No Bug pabor

3. | JlaGopaTopHsbie VY4ebHble ayJUTOpUN JUIS TPOBEIEHH 1a00paTOpHbIX padoT
3aHSATUS —ayn. 205a, kopr. C, (yin. CtaBponosbckast, 149)

5. | I'pynnoBeie YyeOHblE ~ ayAUTOpUM AN TPOBENEHUS  3aHATHH
(MHIUBUIYaTbHBIE) JIEKIIMOHHOTO ¥ CEMHUHAPCKOTO THIIA, TEKYIIETO KOHTPOJS U
KOHCYJIbTALlUU MPOMEXKYTOUHOM arrecranmu — ayn. 209, kopn. C (ym.

Craspornonbckas, 149)

6. | IIpomexyrouHas YyeOHblE  ayAMTOpUM AN TPOBENEHUS  3aHATHH

aTTecTanus JIEKIIMOHHOTO ¥ CEMHHAPCKOTO THIIA, TEKYIIETO KOHTPOIS U

IpOMeXyTouHOW arrectauu — aya. 209, kopn. C (ym.
Craspornonbckas, 149)

7. CamocrosTenbHas Kabuner ans caMmocTosTeNbHOW pabOThI, OCHAIIEHHBIN
paboTta KOMIBIOTEPHON TEXHUKON ¢ BO3MOYKHOCTBIO MOJKIFOYEHHUS K
cetu MHTepHeT, mporpaMMoN DKPAaHHOIO YBEJIMYEHUS H
00€eCTIeUeHHBIN TOCTYIIOM B AJICKTPOHHYIO HH(OPMAITHOHHO-
o0pa3oBaTenbHyI0 cpeny yHuBepcurera Ne208c
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