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1 Hesn n 3axa4M M3y4YeHUs JUCHHUILIMHBI (MOIYJIsST)

1.1 Ilean ocBOeHUsI TUCUHUILIMHBI

VYyeOnass maucnurinHa «OnTHYeCKue HUQPPOBLIC TEICKOMMYHUKAIMOHHBIE CHCTEMBI
CTaBUT CBOEW LEJblO: H3Y4YCHHE, W MpPHUMEHEHHE UU(GPOBBIX TEICKOMMYHUKAIIMOHHBIX
TexHoJjorui, Takux kak Ethernet, BGP, VoIP, VPN, MPLS, NG SDH, MSSP/CEPT, RPR, PON,
WDM, MPAS, VoIP ucrnons3yeMbIX B MyJIbTUCEPBUCHBIX MAarUCTPATBHBIX MPOMBIIIIICHHBIX CETIX
CBSI3M U CETSAX MPOBANIEPOB CIYkO, MPUOOPETCHHH YMEHUW M HABBIKOB B MPOCKTHPOBAHUH U
COTMPOBOXKACHUM TEIEKOMMYHUKAIIMOHHBIX CETEHl pPa3IMYyHOW CIOXKHOCTU (T.€. BOIPOCOB HX
TEXHUYECKON »JKcIuTyaranuu). Kpome TOro, menpl0 MNpenojaBaHus AUCHUTUTHHBI SBJISCTCS
O3HAKOMJICHHE CTYACHTOB C POCCHMCKUMHU U MEXKIYHApOJHBIMU CTaHIApTaMU B 00JIACTH
TEJICKOMMYHUKAIIUN u MEePCIIEKTUBAMU pa3BUTHUSA ONTUYECKUX U (POBBIX
TEJIEKOMMYHUKAIIMOHHBIX CHCTEM.

1.2 3agauu AUCHUNIMHBI

Nmeer 3amauy mpuoOpeTeHHs U 3aKperUIeHWs 3HAHUN M MPaKTHYECKHX HaBBIKOB B
MOCTPOCHUH W CONPOBOXKICHUU MYJIBTHCEPBUCHBIX CETEH CBSI3M, Ha OCHOBE ONTHYECKUX
U(POBBIX TEXHOJIOTUN COBPEMEHHBIX CETEH CBS3M, UTO SBISETCS HEOOXOAMMON COCTABISIONIEH
3HAHHWHA CETEBBIX HMHXKEHEPOB, OTBEYAIONIMX 32 MPOCKTUPOBAHUE, PEaTH3alUI0 U TOIJICPKKY
MarucTpalibHbIX MPOMBIIIJICHHBIX U CETEH MPOBaiiiepoB CIyx0.

1.3 MecTo AucuMILUINHBI (MOYJIs) B CTPYKTYPe 00pa30BaTeIbHOI MPOrpaMMbl

JucuumnuHa «Ontudyeckue uppoBbie TENEKOMMYHUKAIIMOHHBIE CUCTEMBDY OTHOCUTCS K
dbopMupyeMoil ydacTHUKaMHu OOpa3oBaTENbHBIX OTHOIICHWH 4YacTu brnoka 1 "JlmcuuriwHb
(Momynu)" yueOHoOro miaaHa. B cooTBeTcTBHMM C paboyuM y4yeOHBIM IUJIAHOM JUCIHILIHHA
U3ydJaercs Ha 3-M Kypce 1mo ouHoi (hopme oOydeHus. By mpoMeKyTOUHON aTTeCTalluu: B TISTOM
CEMECTpE — 3a4eT, a B IIECTOM — HK3aMEH.

B nacrosmee Bpems B Poccunt NGN ceTu peann3zoBaHbl B BUJE OTIENbHBIX, 1044aC BECbMa
HEMOXOXXUX JPYT Ha JApyra, GpparMeHTOB, BKPAIIEHHBIX B CYIIECTBYIOIME HAIIMOHAIBHBIE CETH
uH(porkoMMyHUKauid. OHAKO, B HACTOSIIIHIA MOMEHT BEChbMa MEIJICHHBIM TEMIIOM, HO BCE XKe
MPOUCXOIUT mepexoa k ceTsiMm FGN, B o01miemM ciiydyae npeacTapisionux co00i MHOTOMEPHYIO U,
KaK TPaBWIO, MHOTOYPOBHEBYIO CE€Th, B KOTOPYIO WHTETPUPOBAHBI TPAHCIOPTHAS CETh, CETh
CUHXPOHM3AIINH, CETh CUTHAIU3AINH U APYTUE CETHU MOAIEPKKH TPAHCIIOPTA U IOCTYIA, a TAKKe
CEPBHICHBIC CETH JJII COBMECTHOTO HAWIYYIIUM 00pa3oM HaJAEKHOT0, KAaYeCTBEHHOTO U
0€30MacHOr0 MPeOCTaBICHHS pa3HOOOpa3HEHIIINX YCIYT MOTPEeOUTENIM (TIOJTB30BATENSIM).

B cBs3m ¢ 3THIM, MaTepuan JUCIHMILIMHBI BeChMa 00BEMEH, U CIOKEH B NMOHMMAHWH, a
TaK)Ke CII0KHA U MEXKTUCITUTUTMHAPHAS CBSI3b.

Taxk, mist ocBoeHuUst, 0€3yCIOBHO, HY)KHO YCIIEITHOE OCBOEHUE IIEJIOT0 psija JUCIUIUINH:
«O0mas Teopust CBsI3U», «DNEKTPOMArHUTHBIE TOJS U BOJNHBI), «Teopus uHbOpManUUd U
KOAUPOBaHU», «OCHOBBI MOCTPOCHHSI NH()OKOMMYHUKAIIMOHHBIX CHCTEM U ceTeiy, «Du3nkay,
«Marematndecknii aHanusy. [Ipu 3TOM B MUCHUIUIMHE YacTAMU PACCMATPUBAIOTCS BOMPOCHI
paccMaTpuBaeMble, 3a4acTyl0 B HEMHOrO OTJIMYHOM pakKypca B MapalieIbHO BEIOMBIX
TUCITUIIMHAX. B CBSI3U € 3TUM, B IUCIUIUIMHE B OCHOBHOM 3aTParuBalOTCs Ta, YaCTh CMEKHBIX
TEM, KOTOpas HEOOXOJMMa JUIS TEOPETHYECKOrO0 W MPAKTHYECKOTO0 OCBOCHHS OCHOBHOTO
MaTepuana, a TakKKe HEMOCPEICTBEHHO HIET HCIIOJNb30BAHHME YCBAaMBAEMOIO MaTepuana Ha
MapauIeIbHO TPOBOJIUMBIX JTUCIUIUIMHAX, TAKUM 00pa30M OCYIIECTBIISETCS B3aMMOJICHCTBHE (K
pUMEpPY, UCTIONB3YIOTCS 3HAHUS ONTHYECKUX KaOelbHBIX MapaMeTpoB, CBOMCTB U UX pacyera u3
maciiuinH - «ONTHYECKUE HAMpaBigIoNINe Cpelbl», W Ha O000pOT Ui  JHCIUATLIMHBI
«CTpyKTypUpOBaHHbIE KaOETbHBIE CUCTEMBI»).

JucuummHa (GOPMHUPYET CaMOIlEHHBIC KOHEYHBIC 3HAHUS W TPAKTHUYSCKHUE HABBIKU
HEO0OXOUMBbIC B TIOCTPOSHUU U COMPOBOXKICHUM TPAHCIIOPTHBIX M CETEH JIOCTyIa, Ha OCHOBE
ONTHYECKUX NU(POBBIX TEXHOJOTHH, a TaK e IMO3BOJSCT HWCIOJB30BaTh 3TH 3HAHUS IS
W3YYCHUS KaK TMapaUielbHO MPOBOAMMBIX JUCIUIUIMH, TaK W MPUCTYIUTh K H3YYCHHIO
CIEIYIOMNX IUCHUIUIMH: «MeTposjoruss B ONTHYECKUX TENEKOMMYHUKAIIMOHHBIX CHCTEMax»,
«CeTH CBSI3M M CUCTEMBI KOMMYyTanum», «[IpoekTrpoBaHUE, CTPOUTEIHCTBO M IKCILTYaTAIIHS



BOJIC», «CucteMsbl U CeTH ONTHYECKOU CBA3M», «ONTHYECKUE CUCTEMBI Tiepeiadn U 00paboTKH
uHpopManun», «MHUKpOIPOLECCOpHas TEXHHMKAa B ONTHYECKUX CHCTEeMax CBA3M», «OCHOBBI
KOMMYHHKAIIMH B HAYYHO-TEXHUYECKON cepey.

1.4 Ilepedyenb MIaHMPYyeMbIX Pe3yJbTATOB O00y4YeHHUSs] MO JUCHHUIIMHE (MOAYJI0),
COOTHECEHHBIX € IVIAHUPYEMbIMH pPe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOH IPOrpaMMBbI
N3ydyenne panHOW y4yeOHOW JHCHUIUIMHBI HAMpaBICHO Ha (QOPMHUPOBAHUE Y

obyuarontuxcst odmenpodeccruonanbupix komnereHui: [1K-4; TIK-5.

KOZ[ 1 HAMMCHOBAHUC
WHIAWKATOpa JOCTUKCHUA
KOMIICTCHIINMH

PesynbraThl 00y4eHus 10 TUCIUIDIHHE

IK-4 CrnocofeH ocCylmecTBIATh TeXHOJOTHYECKOe M OPraHM3alOHHOe o0ecrnevyeHne TeXHHYeCKOM
SKCILTYaTAMM CTAHIIMOHHOTO 000PY10BaAHMS CBSI3H

npeoOpaszosanuii. [loctpoenue cereit
SDH. MeTo/ib! yripaBiieHUsI CEThIO
SDH. ocobGeHHOCTH TIepeaun
Pa3IMYHBIX CUTHAJIOB 10 KaHAJIaM U
TPaKTaM TEIICKOMMYHHUKALIUOHHBIX
cucreM. Komnonents: NG SDH:
GFP, VCAT, LCAS. Texnonorus
RPR. At™mocdepHble onTudyeckne
JWHUM niepefaun. PasHocTHbIE
MeTo 16! (OPMUPOBAHUS U(POBOTO
curHana. JIuHeliHble U CTBIKOBBIC
KOJIbl 000PYIOBAHUSL.
MynbTHUIIeKCUpOBaHUE C
pa3JeeHUEM 110 JJIMHE BOJIHBI
(WDM). I'n6puanasie OTDM u
WDM cuctemsl. Komnonents: NG
SDH: GFP, VCAT, LCAS.
Texunomnorus RPR: tononorus, MAC
YPOBEHb, U3y4EHUE TOMOJIOTHH U
3alluTa, yIpaBjieHue 1010coi u Qos,
QITOPUTM CIIPaBEUIUBOrO AOCTYIIA.
ITpoTOKOIBI FPAaHUYHOIO LLI03a
BGP. AcniexTsl KOHOUTypHPOBAHHS
BUPTYaJIbHBIX YacTHbIX ceTeid VPN.

WIIK-4.1 3Haer MeTOOWKY H 3HATH yMeThb BJIaJeTh
CpencTBa u3MepeHul, | CtaHgapThl U IPOTOKOJIBI Hcnone3oBath HaBBIKaMH
HCTIONB3YeMBbIe U1 KOHTPOJS | MH(POPMAIMOHHBIX CHTHAJIOB, TIPOTPaMMHOE HaCTPOMKHU U
KadecTBa paboTHI | BHIBI CUTHATH3AINH, Ha3HAUCHHE obecrieucHme PEeTyJINpOBKHA
000pyIOBaHUsA, TPAKTOB U | HHTEpQEicoB: 000pyI0BaHUs 000pyIOBaHUS CBSI3U
KaHaJIOB nepefayn, | (ApXUTEKTypa ONTHICCKOM IIPH €r0 =TeJIEKOMMYyHHKALUi
nporpaMMHOe  obecriedenue | TPAHCTOPTHON ceti. CucTempl HaCTpoiike (mporpeccHBHBIMU
obopynoBaHwus, MCPBHIHOTO I‘PYHHOOGPW’?&/H“" (koH(urypuposat METOJAaMU
JIOKYMEHTALMIO TIO cucTemam | 011 Crexnporoxonos TCP/IP 1 b TEXHUYECKOMH

IP-anpecanus. CeTeBble MPOTOKOIIBI
KadecTea paboThI IPv4, IPv6, RARP, DHCP, BOOTP, TEJIEKOMMYHHKAI IKCIUTyaTaHH
NIPENIPUATUHN CBA3U ARP. TCP, UDP, ICMP, HDLC, HOHHOE CHCTEM H YCTPOWCTB
[IK-4.2 YMeeT aHAU3UpoBaTh | STP i ipyrie, siiiouas cayxon o0opynoBaHue Ha CBSI3H)
pe3yapTaThl M yCTaHaBIMBaTh | DNS, FTP, TFTP, http, SMTP, YPOBHE
COOTBETCTBUE mapaMeTpoB | SNMP, telnet. I[TpoOGnembr arperanuy u
pa60TLI 060pyz[0BaHI/I$I YIIPaBIICHUsS B CEPBUCAX CBA3U. Z[OCTyrIa.)
NeHCTBYIOIMM  OTPacieBbIM ApPXUTEKTYpPY IPOTOKOJIOB
HOpMaTI/IBaM ynpaBJICHUA, ?III/IC]\'M yhopaBJI€CHUA HpOBOI[I/ITB

noctynom ACLs. [Tpunnumns OTIBITHYIO

MapHmpyTHU3anu U MpOTOKOJIbI ) HpoBepKy

mapupytuzauuu RIP, OSPF, EIGRP,

cratudeckuil. [lonsarue paborocrocodHoC

BHUpPTyanbHBIX cereit VLAN. TH 000pyIOBaHHs

TexHonoruu pacrnpeaenéHHbIX CeTel ceTei u

WAN. SDH — uadopmManionHsie OpraHu3arui

CTPYKTYPBI U CXEMBI CBS3U.




KOZ[ 1 HAMMCHOBAHUC
WHIAWKATOpa JOCTUKCHUA
KOMIICTCHIINMH

PesynbraThl 00y4eHuUs 10 TUCIUIIIHHE

CTpyKTypy U dTalbl pealn3anuu
coBpeMeHHo# TexHoioruu MPLS.
Meronb! ynpasienus cetbio QoS.
DYHKINOHATIBHBIE 3JIEMEHTHI
ONTHYECKON CeTU. AKTUBHbIE
TEXHOJIOI'UU ONTUYECKOro AOCTYIA.
TexHOI0rny NacCUBHBIX ONTHYECKUX
ceTedl. MyIbTUILUIEKCUPOBAHUE C
pa3lesICHUEeM 110 JJIMHE BOJIHBL.)

TexHonorny BHIONHEHNS paboT
110 HACTPOMKE U PETYIUPOBKE
CUCTEM U YCTPOUCTB CBA3H.

JeiicTBytoiue oTpacieBble
HOPMAaTHUBBI.

npogeccuoHaNbHON NOABUKH
TaKsKe COOTBETCTBYIOLIEi HOp

MATHBHOI 0a3bI

IK-5 CnocofeHn ucmojb30BaTh 3HAHHSL B 00JaCTH NOABH:KHOI paamortenedonnoii cazu (IIPTC),
oii paanocsszu (IIIP), rexnuyeckoii opranuzauuu cereid [IPTC u IIMP, a

UIIK-5.1 3naer craHOapTsl, 3HATh yMeTh BJIA/IeTh
HOPMaTUBHYIO 6azy u | Teoperuueckue ocHOBBI ceTeBbIX | B3aumopeiictoB | HaBblkamu ananusa,
ocHoBHbIe TexHojoruu ITPTC | TexHomoruii (Crek npoTokonos aTh C OIIpEIEIICHUs U
u [II1P TCP/IP u IP-agpecamms. CeTeBbie TEXHUYECKUMU IIOHUMAaHUA CYTH
WUIIK-5.2 3maer crammapThl, | [1POTOKOIL IPVA, IPV6, RARP, NOJpasaeNeHUsM | 3asSBOK Ha
HOPMaTHUBHYIO 6azy u DHCP* BOOTP* ARP, TCP, UDP, U OpraHU3alyu. BOCCTaHOBJICHUE
ocHosHbie Texnonornn [IPTC | | CMP HPLC, f TP u npyrue, paboTtocniocobHOCTH,
o TIITP BiJrouast ciyx0et DNS, FTP, TFTP, HO,I[,I[ep)KI/IBaTL CBS3AHHOM C
http, SMTP, SNMP, telnet. o .
WIK-5.3 Bnaneer HaBbikamu TpoGieMbl yrpaeieHus B ceppucax | 1LOJIB30BATEIICH npodnemoit
passeproiBanus cetedd [IPTC | cpssu. Apxurexrypy nporokosnos OPraHW3allMy IPH | (YHKIMOHUPOBAHHSI
u [ITP yIpPaBJICHHUS, CITUCKH YIIPABICHUS 9KCILTyaTalluH CUCTEMBI (BIEKYILIEH
noctynoM ACLs. ITpuHnumnel CUCTEMBI 3a coboi
MapIIPYTH3AINH U TPOTOKOIIBI IIOCPEACTBOM: HEIOCTYITHOCTh
vapuipyrusanan RIP, OSPE, EIGRP, | npenocrasnenus CUCTEMBI WA
craruyeckuil. [Tonsarue OTBETOB HA HEBO3MOIKHOCTD
BUpTyaibHbIX ceTeil VLAN. BOSHHKAIOLIHE paBoTHI
ACHEKThI BUPTYaJIbHBIX YaCTHBIX .
cereit VPN. CTpyKTypy TE€XHOJIOTUH BOMPOCHI 1 HOHL30Ba;reJIeI/I, .
MPLS. Ontuueckue cetu goctyna KOHCYJILTHPOBAHU | BJIEKYIeii 32 cOGOH
FTTx u PON. AtmochepHbie 51, BBINIOJIHCHUEC HEBO3MOXHOCTD

BBITNTIOJTHCHUA OJIHOﬁ

ONTUYCCKUE CUCTEMEI II€pEAavun. 3ad4BOK Ha

MyJbTUIUIEKCUPOBAHHUE C TEXHUYECKYIO WJIM HECKOJIBKUX €€

pasjeeHueM 10 JUIMHe BoJHbL SDH. TOJLIEPIKKY. QyHKIHIA,

PDH.). YXY/IIIEHAE Ka9eCTBa
OmnpenensTs paboThI, HanpHUMep,

[puHIMIB! paboTH CETEBOTO TOPSIOK 3aMejieHue,
obopynoBaHus. peleHus HEe00X0AMMOCTh

BOIIPOCOB 1 JIOTIOJTHUTEJBHBIX
1po6em PYYHBIX ZEUCTBUH) C
OpraHU3aLMH B LEJIbIO BBISIBIICHUS
pamkax aBapHilHBIX 00BEKTOB
nHpopmannonHor | CCTH CBA3M.
0 Haseixamu
B3aUMOICHC TR BBISIBJICHHUSI HOBBIX
B CHCTEME. CJIOXKHBIX TIPOOIIEM.

PesynpraThl 00yueHHs] MO MUCHMIUIMHE JOCTHUTAIOTCS B paMKaxX OCYIIECTBICHHUS BCEX
BU/IOB KOHTAaKTHOM M CaMOCTOSITETIbHOM pab0ThI 00y4JaroIMXCsl B COOTBETCTBHHU C YTBEPIKACHHBIM
y4eOHBIM IIITAHOM.



WHaukaTtopel  JOCTHXKEHUS KOMIIETCHLUUH  CUMTAlOTCS  COPMHUPOBAHHBIMU  TIPU
JOCTHXKEHUH COOTBETCTBYIOIUX UM PE3yJIbTaTOB O0YUEHHUS.

2. CTpyKTYypa U cojep:KaHue TUCHUTIIUHbI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6mmast Tpy10EMKOCTh AUCITUIUIMHBI COCTaBIISIET 9 3a4.e/. (324 4acoB), MX pacnpeaeicHue
10 BUJaM paboT npeacTaBieHo B Tadbmuie (s cryaeatoB OD0).

Bup pabot Bcero CemecTpsl (1achl)

4acoB 5 6

KonTakTHasi paboTa, B TOM 4HcJe:

AyIUTOPHbBIE 3aHATHUA (BCEro):

BaHATH JCKIIMOHHOTO THIIA 30 16 14
MTPAKTHICCKHUE 3aHATHS 28 14 14
imabopaTOpHBIEC 3aHATHUS 72 30 42

Mnasi KOHTaKTHasA padora:

Kontpomus camocrosarensHoi pabotsl (KCP) 22 4 18

IMpomexxyrounas arrecrarus (MKP) 0,5 0,2 0,3

CaMocTosiTeibHAs pad0Ta, B TOM YHCJIe:

Kypcogast pabota

CaMocTOsITeTIbHOE H3y4YeHHE Pa3/ieioB, CAMOIIOArOTOBKa (IIpopaboTKa U

[MOBTOPEHUE JIEKIHOHHOTO MaTepuaja U MaTepHaia y4eOHUKOB U yueOHbIX 122 36 86

rmocoOui, MOrOTOBKA K 1Ta0OPaTOPHBIM M MPAKTUIECKUM 3aHSITHIM)

Pedepar

[ToaroroBka K TEKyIIeMy KOHTPOJIIIO 13,8 7,8 6

IKoHTpOJIb:

[MoaroroBka K 9K3aMeHy 35,7 — 35,7

Oo0mast Tpy10eMKOCTh gac. 324 108 216
B TOM YHCJIe KOHTaKTHas padora 130.5 64.2 88.3
3ad. e[ 9 3 6

KonTakTHas paboTra mpu MpoBeICHUN YICOHBIX 3aHATHH Mo qucHuiuinHe «OnTHaecKue
U(pOBBIE TEIEKOMMYHUKAIIMOHHBIE CUCTEMBI» BKIIIOUAET B ce€0s: 3aHATHS JIEKIMOHHOTO THUIIA,
MPAKTUYECKHE 3aHATHS, JTa0opaTopHBIE pPabOTHI, TPYIIOBBIC KOHCYIbTAMH (TaK K& U
BHEAyJIMTOPHBIE, YePE3 NIEKTPOHHYIO cpeny). [I[pomekyTodyHas arTecTalus B TECTOBON M YCTHOM
dopmax. Conaepxut 16 MHTEpaKTHUBHBIX YacOB.

2.2 ConepxxaHue QM CUMILTHHBI
Pacripenenenre BUIOB yueOHOM paOOThI M UX TPYJOSMKOCTH TI0 pa3jieiiaM JUCIHILTAHBL.

Paznernsl (TeMbl) TUCIUTUIMHEL, H3y49aeMbIe B 5 1 6 cemecTpax cBOAHAs TA0JMIA (0uHas popma):
KonuuectBo yacos

Ne HaunmenoBanue paznenos (Tem) Beero Ayﬂ;TOOTI;Haﬂ KCP BHGZ};%P(I)TTZPHM
J. | 113 | JIP CPC

BBGHCHI/IC B TCXHOJIOTHMH HH(prBLIX
1 OMNTUYCCKUX TCIICKOMMYHUKAIIMOHHBIX 3 2 1
CHCTEM




KonuuectBo yacos

AynuropHas Bueayauropnas
Ne HaumenoBanue paznenos (Tem) Beero AGoTa KCP o
J | 113 | JIP CPC
Hudporoii curHar 1 0COOEHHOCTH €T0
MOJYYESHHUS: aJITOPUTMBI U METOIbI
2 dposoii 06padoTku curHaioB B OCIT 8.4 2 2 0.4 4
(UKM, AIIM, AJIMKM u 1p.) muHeitHOe 1 ’ '
HEIMHEWHOE KOMPOBAaHUE
Anroput™Mbl QOpMUPOBAHUS KOJIOB,
3. |Hambolee IMPOKO HCTIONB3YEMBIC B 5.4 1 2 0.4 2
npaktuke BOCII ’ '
4. [Ine3noxponnas mudposas uepapxust (PDH). 8.4 2 2 0,4 4
5 Pacuer JJIMHBI pETCHCPAIMOHHOT'O YUacTKa. 7 4 1 2 0 4 4
6 BBeneHne B OCHOBBI CETEBBIX TEXHOJIOTHH. 6 1 4 1
7 |Crek npotokonoB TCP/IP u IP-agpecamms. 104 1 1 4 0.4 4
8 Ocnossl Texnoaoruu Ethernet. 74 1 2 0.4 4
MappyTu3zamys 1 mpOTOKOJEI
OCHOBBI KOMMYTAIINH, ITPOMEKYTOTHOH
10 MapmpyTusaluu, NOHATHC BUPTYAJIbHBIX 13 4 1 2 6 0 4 4
cereif VLAN. ' ’
TexHonoruu pacupeaenéHHbIx ceteit WAN,
11.  |crmckwm ynpaBneHus 10CTyHOM. 13,4 1 8 0,4 4
SDH — nH(bOopMaoOHHEIE CTPYKTYPHI H
12, |cxemsbl npeoGpazoBammii. 6,2 2 04 3,8
Ioctpoenwue cereit SDH (anmapartypa OCII
13.  |n1s pasnuuHBIX yYaCTKOB CETH). 6 2 4
14. |CusxXpoHU3aIUs B TUPPOBBIX CUCTEMaX
nepeaayn (TakToBasi, IUKJIOBas U
cBepxuukioBas cuaxponusanus B OCII, 5 1 4
OLICHKA NTapaMeTPOB CHCTEMBI
CHHXPOHM3AIINN).
15. |DyHKIMOHATIBHBIE 3JIEMEHTHI ONTHYECKON
ceTH (METOJIbI MOIYJISIIIAN M JEMOIYISALINT
ONTHYECKOH Hecyllel, CHEeKTPaIbHOE U
BPEMEHHOE pa3/elieHle ONTUYECKUX 19 ) 1 4 2 10
CTBOJIOB; IPUHIIUITEI pETEHEPAIlNY CUTHAJIOB,
OCHOBHBIE Y3JIbI pET€HEPaTOPOB; ONTHUECKUE
YCHUIINTENH;).
16. |OcHOBHbIE 3JIEMEHTHI pacyera U
npoexTupoBanue cereid SDH 10 2 2 6
17. |IIpoTokomBI B3aNMOAEHCTBHS MEXKY CETSIMU
IPv4 u IPv6. 13 1 6 2 4
18. |IIpotokon rpanuuHoro muto3a (BGP). 27 2 12 3 10




KonuuectBo yacos

o AynuropHas Bueayauropnas
Ne HaumenoBanue paznenos (Tem) Beero AGoTa KCP o
J | 113 | JIP CPC

19. |Crpykrypa u peanm3anus COBPeMEHHON

texHonorun MPLS. 27 2 12 3 10
20. |Bmenmenme B kauecTBO obcmyxuBaHus (Qos). 15 1 6 2 6
21. |ApXHUTEKTypa ONTHYECKUX CeTel ToCTyIa

FTTx u PON. 6 1 1 4
22. |MynbTHIUIEKCHPOBAHHE C Pa3/eiICHUEM 110

JnuHe BonHel (WDM). 11 1 2 2 6

23. |Mopenp noMex AJist IPOSKTUPOBAHUS U
oeHKH 3P PEeKTHBHOCTH PabOTHI 15 1 2 2 10
I'MrabuTHBIX CUCTEM ONTHYECKOU CBA3H

24. |Kommnonents: NG SDH

5 1 4
25. |Ilopsimok BBOJA B 9KCIDTyaTaLIHIO
BOJIOKOHHO-ONTHYECKUX JIMHUN CBA3H 8 1 1 6
26. |AtMmocepHbIC ONITHYCCKUE JINHIH ITepeaadn
(OFS) 5 1 4

27. |CtpykTypa OTAEIOB IpoBaiaepa CIryxo:
METOBI B3aUMOJIEHCTBUSA ¢ TEXHNYECKUMU 6 1 1 4
NOApa3/ielICHUsIMHI OpraHHU3aI|H.

28. |llopsimok penieHus: BOIPOCOB OPraHU3alliy B
paMkax HHGOPMALMOHHOTO B3aUMO/ICHCTBUS

B CHCTEMeE, Ha IPUMepe UHTEPHET CEPBUC 8 1 1 2 4
mpoBaiaepa .

HUTOI'O no pasdenam oucyuniurol 287,8 30 28 12 22 135,8
3auér 0,2

[loaroToBKa K SK3aMEHY 35,7

DK3aMeH 0,3

OO01mast TPyAOEMKOCTbh 10 TUCIIATUTHHE 324

[Tpumeuanue: JI — nexuu, [13 — npaktudeckue 3ansatus / cemuHapsl, JIP — maboparopHsie
3anstusi, CPC — camocTosiTenbHast paboTa cTyieHTa

Paznesnsl (TeMbl) AUCHUIUIMHBL, H3y4aeMble B 5 ceMecTpe (ouHas ghopma).
KonngectBo yacos

AynuTopHas Breayautopnas
No HanmenoBanwue pa3zenon (Tem) Beero A KCP S
J | 13 |JIP CPC
Baenenne B TexHOIOTHH (P POBHIX
1. ONTUYECKUX TCIICKOMMYHUKAITMOHHBIX 3 2 1

CUCTEM

udpoBoii curaan 1 0coOEHHOCTH €ro
TOJTyYESHHUS: aJITOPUTMBI X METOIbI

2. 1 poBoit 06padoTku curHanos B OCII 8.4 2 2 04 4
(UKM, AIM, AIIUKM wu np.) nuHeiHOE 1
HEJIMHEITHOE KOJMPOBaHNe

Anroput™bl GOpMUPOBAHHUS KOJIOB,
3. |Haubolee IMPOKO HCIIONB3YEMBIC B 5.4 1 2 0.4 2
npakTuke BOCIT ’ ’




KonuuectBo yacos

o AynuropHas Breayautopnas
Ne HaumenoBanue paznenos (Tem) Beero o KCP i
J | I3 | JIP CPC
4. [Hnesnoxponnas uudposas nepapxus (PDH). 8.4 2 2 04 4
5. Pacuer JUIMHBI PETCHECPAITMOHHOT O YJacCTKa. 7,4 1 2 0’4 4
6. BBeneHye B OCHOBBI CETEBBIX TEXHOJIOTHI. 6 1 4 1
7. Crex npotokoisioB TCP/IP u IP-anpecarus. 10,4 1 1 4 0.4 4
8. OcHoBbl TexHostorun Ethernet. 7.4 1 2 0,4 4
MapipyTu3zanys 1 mpoTOKOJEI
9. MapuIpyTH3aLuH. 12,4 1 1 6 0,4 4
OCHOBBI KOMMYTAIHH, [TPOMEKYTOUHON
10. |MapMIpyTH3AIMH, IOHSTHE BUPTYAIbHBIX 13.4 1 2 6 | 04 4
ceteit VLAN. ’ ’
TexHonoruu pacnpeaenéHHbix cered WAN,
11.  |cnmucku ynpaBnenus goctymom. 13,4 1 8 | 04 4
SDH — nH(opMaIioHHEIE CTPYKTYPHI H
12, |cxemsl npeoGpasoBanmii. 6.2 2 04 3.8
[Toctpoenue ceteit SDH (ammapatypa OCII
13. s pa3snMuHEIX y4acTKOB ceTH). 6 2 4
HUTOI'O no paso. oucy. 6 5-m cemecmpe 107,8 16 14 | 30 4 43,8
3a4eT 0,2
Hmoeo 6 5-m cemecmpe: 108
Paznensl (TeMbl) AUCIUIUTMHBL, H3y4aeMble B 6 cemecTpe (ounas ghopma):
KonmuectBo yacoB
o AynuropHas Bueayauropnas
Ne HammenoBanwme paznenos (Tem) Beero . KCP o
J | I3 | JP CPC
14. |CumxXpoHU3aIUs B TUPPOBBIX CUCTEMaX
nepenayuy (TakTOBas, UKJIOBAS U
cBepxuukioBas cuaxponusanus B OCII, 5 1 4
OLICHKA [TapaMeTPOB CHCTEMBI
CHHXPOHH3ALINH).
15. |DyHKIMOHATIBHBIE 3JIEMEHTHI ONTHYECKON
ceTu (MEeTO/Ibl MOJIYJISILIUY U IEMOAYJISIIIA
ONTUYECKOI HECYILEH, CIIEKTPAIILHOE U
BPEMEHHOE pa3zieleHHe ONTHYECKUX 19 ) 1 4 2 10
CTBOJIOB; IPUHIIUITEI pET€HEPAINN CUTHAJIOB,
OCHOBHBIE Y3JIbI pET€HEPaTOPOB; ONITHYECKUE
YCWINTEINH;).
16. |OcCHOBHBIE 3JIEMEHTHI pacyera u
npoexTupoBanue cereir SDH 10 2 2 6
17. |IIpoTokombl B3anMOAEHCTBHS MEXKY CETSIMU
IPv4 u IPV6. 13 1 16| 2 4
18. |IIpoTtokon rpannunoro uumo3a (BGP). 27 2 12 3 10




Konmuectro yacos
o AynuropHas Breayautopnas
Ne HaumenoBanue paznenos (Tem) Beero o KCP i
J | I3 | JIP CPC
19. |Crpykrypa u peannusanusi COBpeMEHHON
texHonorun MPLS. 27 2 12 3 10
20. |Bmenmenme B kauecTBO obcmyxuBaHus (Qos). 15 1 6 2 6
21. |ApXHUTEKTypa ONTHYECKUX CeTel ToCTyIa
FTTx u PON. 6 1 1 4
22. |MynbTHIUIEKCHPOBAHHE C Pa3/eiICHUEM 110
JnuHe BonHel (WDM). 11 1 2 2 6
23. |Mopenp moMex AJIsl IPOSKTUPOBAHUS U
oeHKH 3P PEeKTHBHOCTH PabOTHI 15 1 2 2 10
I'MrabuTHBIX CHCTEM ONTHYECKON CBA3H
24. |Kommorentst NG SDH 5 1 4
25. |Ilopsimok BBOJA B 9KCIDTyaTaLIHIO
BOJIOKOHHO-ONTHYECKUX JIMHUH CBSA3U 8 1 1 6
26. |AtMmocepHbIe ONTHYCCKUE JINHIH MIepeaadn
(OFS) 5 1 4
27. |CtpykTypa OTAEIOB IpoBaiaepa CIryxo:
METOBI B3aUMOJIEHCTBUSA ¢ TEXHNYECKUMU 6 1 1 4
NOApa3/ielICHUsIMHI OpraHHU3aI|H.
28. |llopsimok penieHus: BOIPOCOB OPraHU3alliy B
paMkax HHGOPMALMOHHOTO B3aUMO/ICHCTBUS
B CHCTEMe, Ha PHIMepe HHTEPHET CEPBHUC 8 1 1 2 4
mpoBaiaepa .
HUTOI'O no pa3zo. ducy. 6 6-m cemecmpe 180 14 14 | 42 | 18 92
[ToaroToBKa K SK3aMEHY 35,7
DK3aMeH 0,3
Hmozo 6 6-m cemecmpe: 216
2.3 Conep:xanue pa3iesoB (TeM) THCHUTITHHBI
2.3.1 3aHATHSA JTEKIIMOHHOIO THIIA
®opma
HaumenoBanue
Ne Conepxanue paszzena (TeMbl) TEKYIIEro
paszzaena (TeMbl)
KOHTPOJIS

BBezaeHue B TeXHOJIOTUH
U(POBBIX ONMTUIECKIX

" | TeIeKOMMYHHKAIIMOHHBIX
CHUCTEM

B coBokynmHOCTH: ceTu TpaHCIOpTa, 1OCTYMAa, HOAAEPKKU U CEpBUCA,
pasymeeTcs, YacTHYHO B3aMMOJEHCTBYIOIIHE MeEXIy COOOMi.
ApXHUTEKTypa ONTHYECKOH TpaHCIOPTHOH ceT. CrieHapHil pa3BUTHA
TPAHCHOPTHOH HHPPACTPYKTYPHI OEPaTOPOB.

Hudposoii curuan u

JUCKpETU3alMsl, KBAaHTOBAaHUE U KoaupoBaHue; rpynnosoii KM
currain. ['pynmosoit KM curnan — BpeMeHHOE Tpynmnoodpa3oBaHue

. |ocobennoctu ero KP/TI3

A — WIH MYJIbTUIUIEKCHPOBaHHE. Pa3sHOCTHBIE MeTOABl (OPMHUPOBAHHUS
nmdpooro curaana (AJIAM, AJIUKM).

ANTropUTMBI (yuHEelHbIe U CTHIKOBBIE KOJbI 00opynoBanus): AMI, CMI, HDB-3,
(opMHpPOBaHUS KOJIOB, mBnB, BIF, Munnepa u ap.

. |manGonee mmpoko KP/TI3
HCIONb3yeMBIE B
npaktuke BOCII
IIne3unoxpoHHas IMocTpoenue 1ukina nepBuuHoro mudposoro noroka El. Cucremst

. |mudposas nepapxus nepeudHOro rpymnmoo6pasosanuss PDH. Cranmaptel uudposoro| KP/TI3

(PDH).

rpynmoo6pazoBanrss PDH. CtpykTypHas cxema MYJIbTHILUIEKCOPOB.




CeteBoe 060pyJ0BaHHE.

Pacuet nimHbI
pereHepaoHHOro
ydacTka.

Brruncnenne JIMHBI pereHEpallMOHHOTO Y4acTKa JMMUTHPOBAHHOM
3aTyXaHMEM.  BbIUlcIeHHe JUIMHBI PEreHepaluoHHOIO ydJacTkKa
JIUMUTHUPOBAHHON JUCIIEPCUEN.

KP/TI3

Beenenune B OCHOBEI
CETEBBIX TEXHOJIOTHIA.

CereBasi  TCPMHHOJOTHS:  CETEBBIE  YCTPOMCTBA,  TOIMOJIOTHWH,
MPOTOKOJIBI; JIOKAJIbHBIE, PACIpEeNEHHBIE W PErHOHANBHBIC CETH;
CeTH XPaHWIHII [aHHBIX, BUPTyaJbHbIE YaCTHBIC CETH; I10JOCA
npornyckanus. Beemenme B cereBble Mmomenn OSI u  TCP/IP.
Kabensusie coeqnuenns cereit LAN 1 WAN.

JIP/T

Crex nporoxosnoB TCP/IP
u IP-anpecanus.

Anpeca ceru FEthernet. Kmaccer IP-agpeco (IPv4). CpaBrenmue
npotokosio [Pv4 u IPv6. Ilpucsoenne IP-agpecos (cratmdeckoe, 1mo
npotokosry RARP, DHCP, BOOTP). 3nakoMCTBO ¢ HpOTOKOJIaMH
npeoOpasoBanus agpecos ARP.

KP/JIP/T/N3

OCHOBBI TEXHOIOTHH
Ethernet.

MAC azpecauusi, QpeiMupoBaHHe M CTpyKTypa (peiima.
[Mpunnuner  paborer cetu  Ethernet. Texnomormm: 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
KOMMYTAIHsl, NIMPOKOBEIIATEIbHbIE TOMEHBI W JIOMEHBI KOJUTH3HIA.
VYpoBeHb NMPUIIOKEHUI U TPAHCIIOPTHBIA YPOBEHb CTEKa MPOTOKOJIOB
TCP/IP (mporoxon TCP, UDP). Cmyx6s1 DNS, FTP, TFTP, http,
SMTP, SNMP, telnet.

. |KP/JIP/T/V3

Mapupytuzanus u
TIPOTOKOJIbI
MapIIpyTHU3aIUH.

Mapupytuszupyemble npoTokossl. IIpoTokonsl IP-mapmpyTtuzanum.
MexaHn3M co3fgaHus noaceTell. BBeneHue B pacipenenéHHyIO CETb.
Mapmpytuzatopsl. OCHOBBI pabOTHI ¢ MapIIPpyTU3aTOPAMU Ha OCHOBE
obopynosanus ¢upmer Cisco. Omeparnonnast cucrema Cisco 10S.
3anmycKk W KOH(UTYpHpOBaHHWE HHTEP(ENCOB MaplIpyTu3aTopa.
Hactpoiika 3amutel Mapuipytuzatopa. OOHapyKeHHE COCEIHUX
yCTpOHCTB M moakmioueHue Kk HUM. IIporoxon CDP. Coznanue u
npoBepka telnet-coequnenuns. Cratuueckas mapripyrusaiust. O630p
JUHAMHYECKOW MapHIpyTH3alMl M TPOTOKOJIOB MapIIpyTH3ALHH.
JMCTaHIIMOHHO-BEKTOPHBIE  MPOTOKOJIBI RIP, IGRP wux
KOH(UTypHpOBaHKE. YTIPaBISIONINE COOOIIEHUS CTeKa MPOTOKOJIOB
TCP/IP. Iportokon ICMP. IMpunmun paboter mpotokonoB TCP u
UDP. [opTs! TparcnoptHOTO YpoBHS. CpaBHeHne MAC-, IP- anpecos
W HOMEPOB MTOPTOB. MeXaHu3M padoThl mpoTokona ARP.

JIP/T/N3

10.

OCHOBBI KOMMYTAIIHH,
IIPOMEKYTOUHOHN
MapIIpyTU3AIUH,
MTOHSATHE BUPTYAIIbHBIX
cerer VLAN.

Mapmpytuzamus 1o angpecam 0e3 kiaccoB. Anpecamus CIDR.
Vcnonb3oBanne Macok mopaceTd mnepeMmeHHod muuHbl (VLSM).
Hcnons3oBanne macok VLSM nporokosom RIPv2. TIporokon OSPF,
OCHOBHBIE MOHATHA, KOH(puUrypupoBaHue. KommyTaTtopsel cereil u
uepapxuueckoe  NpoekTHpoBaHue  cetd.  KoH¢urypupoBaHue
KOMMYTaTopoB ¢ (yHKIHeH MapiipyTuzanuu. Pabora ¢ Tabnuueit
MAC-anpecos. [poTokoun CBSI3YIOIIIETO JiepeBa STP.
[lepBonauanbHass ~ HacTpolika  kommyTatopoB  Catalyst  mox
ynpasineHueMm onepanuoHHoid cucrems! 10S. [upoxoseniarensHble
momensl B cerix  VLAN.  Kondurypuposanme  VLAN.
Maructpansselii npotokoa VLAN.

KP/JIP/T
/TI3/13

11.

TexHomoruu
pacrpenenéHHbIX ceTei
WAN, criucku
YIPaBJICHUS JOCTYTIOM.

Anpecanuas NAT u PAT. IIporokon DHCP. MynsrumnnekcopHas
nepenayda ¢ BpeMeHHbIM paznesieareM (TDM). [Iporokon ynpasieHust
kananmom HDLC. IIpotokxon PPP. Maructpansasriii mpotokon VLAN.
MexcereBast  VLAN-  mapmpyrmsamms.  Kondurypuposanue
Mapmpytuzanun  Mexay VLAN-cersmu. Croucku — ynpaBieHUs
nmoctyiom ACLs (access-list) m ¢unbTpanus KoHTeHTa Tpaduka,
HACTPOHKa CIMCKOB JIOCTyIa Ha MapUIpyTH3aTOPax.

JIP/T/N3

12.

SDH — undopmaronssie
CTPYKTYPBI U CXEMBI
npeoOpa3oBaHUH.

ITonstue TtpakTa M cexuuu. CTPYyKTypa MYJIbTHUIUIEKCHPOBAHHMS.
JIBymepnoe mpencrasienne mukiaa STM1. Ctpykrypa mukmna STM1 u
CEeKIIMOHHOTO 3arojioBka ero ¢yHkuuu. Popmuposanne STM-N.
Mynbrunnexkcuposanue [losicHeHre (YHKIMOHAIBHOTO HAa3HAYCHUS
VC, ykazareneit AU u TU; orpunatensHoe BEIpaBHUBaHUE, QYHKIMH
TpaktoBoro  3aronoBka POH. IlpuHuum  ckpeMOaupoBaHus.
MoHUTOpHUHT.

KP

13.

CHHXpOHU3AIS B

CTaHIIapTI)I 1 HOPMBbI CUHXPOHHU3AlUN ceTeil CBS3U. CI/IHXpOHI/BaHI/IH




UQpPOBBIX cUCTEMAx
nepenayn.

mudposeix cereii  SDH. XapakrepucTuku yCTpOHCTB U cereit
CHHXPOHH3ALUH.

14, Hcrounnkn u  NpuéMHUKH ~ ONTHYECKOTO  M3IY4YCHUS B
TENICKOMMYHHUKALMOHHBIX CETAX. MOIymsauust | JIeMOIYyJISIUSA
ONTHYECKOH Hecymed. ONTHYECKNE YCHINTENN — HCTOYHUKH IITyMa U
DYHKUMOKAIIBHEIC IUHAMHYECKUi auamazoH. OnTtudeckne (MIBTPBI, LUPKYISITOPHI
JJIEMEHTHI ONTUYECKON ) ’ ’ KP
cetn H30JATOPBI  ATTEHIOATOPBI. (MeTompI MOIYIALUHN U IEMORYIISIIINN
ONTHYECKON Hecyllel, CHeKTpalbHOE M BPEMEHHOE pa3JielicHHue
ONTHUYECKUX CTBOJIOB; IPUHIIMIIBI PETE€HEPALUU CUTHATIOB, OCHOBHBIE
y371bI pEr€HepaTOPOB; ONTHUECKUE YCUIUTENH;).

15. ITonxnrouenue k cetu Internet, MCmoab3yrOMUE IPOTOKOJ IPAHUYHOTO

IIpoTokos rpaHu4HOrO uutro3a BGP. Yrpasnenune mapmpyramu B BGP. Arperanus 8 BGP-4.
. JIP/T
nuro3a (BGP). IMognepxkka HSRP  mexny  nBymss  uHrepdeiicamu  VREF.
Kon¢urypuposanue BupTyanbHbIX 4acTHbIX cetell (VPN).
16. AcCHeKTsl KagecTBa TeJIEKOMMYHHKAIIMOHHBIX yciyr. CornameHue 06
ypoBHe oOciyxuBaHus. [lapamerpsl KadecTBa OOCTYKHBaHUS
BBenenue B kauecTBO ., o
MyJIbTHMEAUHHOTO Tpaduka B ceTsaxX. [IpakThdeckuid MOOXOI K JIP/T
obcyxuBanus (Qos).
obecnieuernto QoS Ha MarucTpasix. MexaHu3Mbel QoS B ONTHYECKUX
IP ceTsx.
17.|ApxXHuTEeKTypa ONTHYECKUX |AKTHBHBIC  TEXHOJOTMH ONTHYECKOr0 JOCTyNa. | eXHOJIOTHH KP
cerelt nocryna FTTx u MACCUBHBIX ONITHUYECKUX CETEH.
PON.
18. OCHOBBI TEXHOJIOTUH: YaCTOTHBIN TUIaH, 0030p KOMIIOHEHTOB, AM3aiH
cetn. O030p MyJNBTHCEPBUCHBIX TPaHCHOPTHBIX Iiathopm (MSTP)
Mynberunnekcuposanue ¢ (nopgepxusaromux DWDM. TectupoBaHue ONTHUYECKUX CUCTEM KP/TI3
pa3zeneHueM 110 JUIMHE  |CBSI3M U OIICHKA 3aTpaT Ha OpraHM3alliIo0 TeCTHUpoBaHuUs. | nbpuaHsie
BostHEI (WDM). OTDM wu WDM cucremsl. Pacuér MakcUManpHBIX JJIUH
pereHepanMoOHHBIX YU4aCTKOB IS HIU(PPOBBIX BOJOKOHHO-ONTHYECKUX
cucteM nepepayn DWDM pasnuyHoit uepapxuu STM.

20. |Monens omex s I'ma3-muarpamma, ko3dduiment OutoBbIX ommOOK. Pacuer ria3-
MIPOEKTUPOBAHUS U JrarpaMMbl. MeTOI0IOTHsI TEXHUKO-9KOHOMHUYECKOTO TECTHPOBAHMUS
OIICHKH YPPEKTHBHOCTH |ONTHYCCKUX CUCTEM CBS3H KP/TI3
paboTer ['urabutHIX
CHCTEM ONTHYECKOH CBSI3U

21.|Kommonentst NG SDH  |(mpemmymectBo GFP mo cpaBrenmro ¢ HDLC; VCAT, LCAS).

Texnonorust RPR: rononorusi, MAC ypoBeHb, H3y4€HHUE TONOJIOTHUU U
3alUTa, yIpaBieHHe moiocod M Qos, auropuTM CIPaBEIUBOTO
JIOCTyTIA.

22. |Tlopsimok BBOA B [Topsimoxk BBOJAa B 3KCIUTyaTallMi0 BOJOKOHHO-ONTHYECKHUX JIMHUHN
9KCIUTyaTaI[HIo CBA3U 3
BOJIOKOHHO-OTITHYECKUX
JINHUAW CBSI3U

23.|AtMocdepHbie Anmnapatypa atMochepHbIX ONTHYECKUX JIMHUI Mepeaud U METO bl
ONTUYECKUE INHUU eé xmaccudukanuu. KoaddunueHT rotoBHOCTH armocgepHOTo KP
nepenaun (OFS) kanana AOJIII u meTozpl ero onpeaeneHus.

24.|CtpyKTypa OT/IeJIOB Opranu3anMoHHas CTPYKTypa oneparopa CBs3H. OQQeKTUBHOE
npoBaiizepa ciyx0: B3aUMOJICHICTBHE  MEXAY  OTAEJAaMH.  beHUMapKuHr  CIyxO0
METO/Ibl B3aUMOJICHCTBHS |ayTCOPCHHIA HMHTEIPUPOBAHHBIX B pabOTy omeparopa CBS3U IIPH 113
C TEXHUYECKUMHU ayTCOPCHUHIE CETEH CBA3MU.

MOJpa3eIeHUSIMU
OpTraHW3aIHH.

25. |TTopsimok perreHust OmnpenerneHre CyTy 3asBOK Ha BOCCTAaHOBIIEHHE PabOTOCIIOCOOHOCTH,
BOIPOCOB OPTaHU3ALMH B |CBA3aHHOM ¢ MPOOIeMON ()yHKIMOHUPOBAHUS CUCTEMBI (BIEKYIIEH 32
pamKax c0o00lf HENOCTYIMHOCTh CHCTEMBl WM HEBO3MOXXHOCTH PabOTHI
MH(pOPMALITOHHOTO H0JIb30BaTENEH; BieKylleil 3a co60i HEBO3MOKHOCTH BBLIITOIHEHUS

OJTHOW WJIM HECKOJIKHUX ee (YHKIHWH, yXy[IIIeHHe KadecTBa paboThl, JIP

B3aMMOJICHCTBHS B
cUCTeMe, Ha IpUMepe
HHTEPHET CepBUC
npoBaiepa.

HanpuMmep, 3aMCIJICHUC, HGOGXO)II/IMOCTB JOTIOJTHUTCIIbHBIX PYYHBIX
ﬂeﬁCTBHﬁ) C ICJIBIO BBIABJICHUS aBapHﬁHLIX O0OBEKTOB CETHU CBS3U.




3ammra 1abopaTopHO  pabOTHI

(JIP),

pacuyeTHO-TrpaduyecKoro

3amganus  (PI'3),

koutokBuyM (K), rectupoBanue (T), BeimotHeHHE npakTHYecKuX 3ananui (113).

2.3.2 IlpakTHYecKHe 3aHATHS.

HanmenoBanue
pasznena

TemaTuka NpakTUYECKUX 3aHATHI

dopMa TEKyLIEro
KOHTPOJIS

2

3

4

udposoii curuan u
0COOCHHOCTH €ro MOJTYyYSHHUSI:
ANTOPUTMBI M METO/IBI
rdpoBoii 00pabOTKH CUTHATIOB
B OCII nunelinoe u
HEJIMHEHHOE KOAUPOBaHUE

JUCKpeTH3alysa, KBaHTOBAaHHE U KOAUPOBAHUE;
rpynmnoBoii UIKM curnan. I'pynmosoit MKM
CHTHaJ — BPEMEHHOE TPYNIO000pa3OBaHHE HIIH
MyJIbTUIIEKCUPOBaHUE. Pa3HOCTHBIE MeTOMbI
¢dopmupoBanus 1mmdpoBoro curHaima (AM,
AJIMKM).

KP/TI3

AnTopuT™MBI (HOPMUPOBAHUS
KOJZI0B, HanboJee IMUPOKO

HCTONb3yEMBbIE B IPAKTHUKE
BOCII

(IMHEWHBIC M CTBHIKOBBIC KOIBI O0OPYIOBAHMS):
AMI, CMI, HDB-3, mBnB, BIF, Munepa u np.
OneHka  mapaMeTpoB  JIMHEHHBIX  KOJOB:
M30BITOYHOCTh, TeKylass nudpoBas Ccymma,
JHEPTreTUYECKHUI CIIEKTP.

KP/TI3

[Tne3noxpoHHas unudposas
uepapxus (PDH).

ITocTpoeHne mHKIa TNEPBHYHOTO LHU(PPOBOTO
MIOTOKA El. CucteMbl [IEPBUYHOTO
TpyNIIooopa3oBaHUS PDH. CranpapTel
dposoro rpynnooopa3oBaHus PDH.
CrpykTypHas cxemMa MyJIbTHILIEKcOpoB. CeTeBoe
obopynoBaHue.

KP/TI3

Pacuet nimHbI
peTeHepaioHHOTO YIacTKa.

Brruncrienne AMMHBI pereHepallMOHHOTO Yy9acTKa
JUMUTHUPOBAaHHOW 3aTyXaHueM.  BrpluucieHue
JUIMHBI pereHepaioHHOr0 ydacTka
JIUMUTHUPOBAHHON AUCIIEPCUEN.

KP/TI3

Crex nporoxonoB TCP/IP u IP-
azpecanusi.

Anpeca cern Ethernet. Kimaccer [P-ampecos
(IPv4). CpaBHenme mportokonoB I[Pv4 u IPvo6.
[Mpucoenne IP-agpecoB (craTmdyeckoe, IO
npotokoiry RARP, DHCP, BOOTP). 3nakomcTBO
C TIPOTOKOJIaMH MpeoOpa3oBaHus axpecoB ARP.

KP/JIP/T/U3

MapiupyTu3sanus 1 IpOTOKOJIBI
MapHIpyTH3AIHH.

Mapuipytuzupyemble 1IpoTOKOJbl. [IpoTokosb
IP-mapmpyTu3anuu. Mexanusm CO3aHuA
nojacerei. BpeneHue B pacHpenen€HHYIO CETb.
MapmpyTu3aTopsl. OcHOBBI ~ PaboOTHI c
MapuIpyTH3aTopaMH Ha OCHOBE 00OpYIOBaHHS
¢upmbr  Cisco. OnepaunonHas cucrema Cisco
IOS. 3amyck u xoH(bUTYpHUpOBaHHEe HHTEP(DEHCOB
MapIIpyTu3aTopa. Hacrpoiixa 3aIIUTHI
Mmapuipyru3zatopa.  OOHapyXeHHEe  COCEIHHX
YCTPOUCTB U HOAKMoueHHe Kk HuM. [IpoTokon
CDP. Coznanue u npoBepka telnet-coeanHeHus.
Crarndeckas MapIIpyTH3AIHs. 00630p
JTUHAMAYECKON MapIIpyTH3allid M TPOTOKOJIOB
MapIIpyTH3aIum. JycTaHIIMOHHO-BEKTOPHEIE
npotokoisl — RIP, IGRP ux xonpurypuponanwue.
Yrupausromuye COOOIIEHNsT CTeKa IPOTOKOJIOB
TCP/IP. TIlporoxon ICMP. IlpuaHumn paboTsr
npotokosioB TCP u UDP. ITopTs! TpanciopTHOTO
ypoBHsi. CpaBHenne MAC-, [P- azapecoB n
HOMEpOB NOpPTOB. MexaHn3m paboThl IIPOTOKOIIA
ARP.

JIP/T/N3

OCHOBBI KOMMYTAIHH,
IIPOMEKYTOUHON
MapIIpyTH3aIHH, TOHATHE
BUpTyanbHBIX ceTeir VLAN.

Mapmipytuzamuss 1o aapecaM  0e3  KJIacCoB.
Anpecanus  CIDR. Hcnonb3oBanue  Macok
MOJCETH [IepeMEeHHOI JUTUHBI (VLSM).
Ucnoms3oBanne wmacok VLSM  mporokosiom

RIPv2. TIporokon OSPF, ocHOBHBIE TMOHSTHS,

KP/JIP/T/U3




koH(purypupoBanue. Kommyraropsl cereil u
HepapxuIeckoe MIPOCKTUPOBAHHE CeTH.
Kondurypuposanne KoMMyTaTopoB ¢ QyHKIIHEH
MapmpyTu3amun. Pabora ¢ Ttabmumer MAC-
aapecoB. [Ipotokon cessyromero nepeBa STP.
[lepBoHauyanbHass  HAcTpolKa KOMMYTaTOpPOB
Catalyst monm ympaBieHHEM OIEPAMOHHON
cuctemsl 10S. [lupokoBeniaTensHbIe TOMEHBI B
cerix VLAN. KoudurypupoBanne VLAN.
Maructpansssiit nporokoa VLAN.

IToctpoenue cereit SDH
(armmapatypa OCII s
Pa3IMYHBIX yYaCTKOB CETH).

Tononorus ceTen, pe3epBUPOBAHUE.
CrpykTypHast cxema MyabTHILIeKcopa SDH.
CewmetictBo obopynosanust SDH. O6opynoBanue
SDH Ppa3IUYHBIX [IPOU3BOIUTENEN.
Pammopeneiinsie u crryTHUKOBBIE cucTteMbl SDH.
Merons! ynpasnenus cetbto SDH.

KP

O yHKIHUOHAJIBHBIE 3JIEMEHTHI
ONTHYECKOMN CETH

Hctounnkn ©  OpUEMHHKH  ONTHYECKOTO
U3IY4EeHUS B TEIEKOMMYHHUKAIUOHHBIX CETSX.
Monynsanus W IeMOIYJSALMS ~ ONTHYECKOH
Hecymelt. OnTuyeckue yCUINTEIN — UCTOYHUKU
InrymMa U JIMHaAMHMYecKui auama3zoH. Ontudeckue
GUIBTPBI,  LUPKYJISATOPBI,  W3OJATOPHl |
aTTCHI0ATOPBL. (MeTrompl MOIYISANUM U
JIEMOYJIALIUU ONTUYECKOH HeCylleH,
CHEKTpaNIbHOE M  BPEMEHHOE  pa3JelicHHE
ONTHUYECKUX CTBOJIOB; MPHHIUIBI PEreHepanuu
CUTHAJIOB, OCHOBHBIE Y3]IbI PErE€HEPaTOPOB;
ONTHYECKNE YCUIUTEIH;).

KP

10.

OCHOBHBIE DJIEMEHTHI pacuera 1
npoektupoBanue ceteit SDH

Cxema  opraHuzanuud  cetd.  KomuuecTBo
KOMITOHEHTHBIX TIOTOKOB MEXIy y3i1aMu. Beioop
CKOpOCTEH Nepeaun arperaTHbIX MOTOKOB, THUIIbI
MYJIBTHILIEKCOPOB, KpPOCC-KOHHEKTOB u
JIMHEHHOTO 000PY/IOBAHUS B Y3J1aX, ONTHYECKOTO
kabens. BriOop cxembl 3ammrel B ceTH U e
obocHoBanmne. CxemMa CHHXpOHHM3aluU. BwiOop
obopynoBaHus SDH JUTST peanuzanmn
MPOEKTUPYEMOK cerTu. Komruiekranms
obopyoBaHusl. Pacuer JUTHHBI
PEreHEPAIMOHHOIO y4YacTKa C YYeTOM JIAaHHBIX
annapaTypsl U KaOeJsl.

KP/TI3

11.

IIpoToxosibl B3auMOI€UCTBUS
Mexy cetsimu IPv4 u IPvo.

Crparerun cocymectBoBanus IPv6 u IPv4.
Tynemn NAT-PT, ISATAP, Teredo.
Tynemuposanue [Pv6 B IPv4. J[BoitHOI1 cTek.

JIPIT

12.

CTpyKTypa U peanu3aius
COBPEMEHHOM TEXHOJIOTHH
MPLS.

CtpykTypa W  peanu3anus  COBPEMEHHOH
texHosorun MPLS (cTexk MeTOK, MHKAICYIISIHs
metok, FEC, LDP, RSVP). Kommyramms wu
cTpykTypa MPLS (mpuHINTIBL pabOTHI, 3JIEMEHTHI
LSR, npotokon pacrnpoctpanenuss metok LDR).
Bupryanbusie yactHblie cetn (VPN). VPN-cetn
Ha OCHOBE KOMMYTAalUH MPLS.
Kon¢urypuposaune VPN-cereit MPLS,
CO3JaHHBIX HAa OCHOBE MAapUIPyTU3aTOPOB.
OneMeHTsl nepepacnpesneneHus norokos MPLS
(ryunemn LSP, TE-tynnemn). Tlogmepikka
Mexaan3mMoB Qos B VPN-ceTsix MPLS.

JIP/T

13.

ApXHTEKTypa ONTHYECKHX
cereit nocryna FTTx u PON.

AKTHUBHBIC TEXHOJIOTHH ONTHYECKOTO JOCTYTIA.
TexHO0I0TrNN NaCCUBHBIX ONTHYSCKHUX CETEH.

KP




14, OCHOBBI TEXHOJIOTMHU: YacTOTHBIM IUIaH, 0030p
KOMITOHEHTOB, Iu3aiH CETH. 0630p
MYJIBTHCEPBUCHBIX TPAHCIOPTHBIX  ILIAThOpM
(MSTP) O/ IICPKUBAFOTITAX DWDM.
MynbTHIIIIEKCHPOBAHHE C TecTHpoBaHHE ONTHYECKUX CHCTEM CBSI3H H
pazleneHneM o JUIMHE BOJIHBI  |OLIEHKAa 3aTpaT Ha OPraHU3alyi0 TECTUPOBAHUS. KP/T13
(WDM). I'n6punasie OTDM u WDM cucremsr. Pacuér
MaKCHMaJIbHBIX JUTUH pereHepanoHHBIX
YYaCTKOB JUIS HU(PPOBBIX BOJIOKOHHO-OINTHYECKUX
cucreM nepegaun DWDM paznuuHO#l uepapxuu
STM.
15. [Mogenb nomex st I'ma3-nuarpamma, k03(pdunMeHT  OHUTOBBIX
MIPOEKTUPOBAHUS U OLICHKH omuOok. Pacuer rna3-nguarpammel. Metononorus KP/TI3
3¢ PeKTUBHOCTH pabOTHI TEXHUKO-IKOHOMUYECKOTO TECTUPOBAHUS
I'mrabuTHbIX cuctem ONITHYECKUX CHCTEM CBSI3U
ONTHYECKOH CBA3H
16. [[Topsinok BBOJA B ITopsimok BBOJAa B 3KCIUIyaTalldi0 BOJIOKOHHO-
9KCIITyaTaIHIO BOJOKOHHO- ONTHYECKUX JINHUH CBSI3H 13
ONITHYECKHX JIMHUH CBSI3H
17.|CrpykTypa oTaenos Opranu3annoHHas CTPYKTypa ollepaTopa CBS3H.
npoBaiiaepa ciyx0: METOBI D¢ dexTrBHOE B3aUMO/ICHCTBHE MEXIY
B3aUMOJCHCTBUS C oraenamu. beHumapkuHT cinyk0 ayTcopcuHra
TEXHUYECKUMHU HHTETPUPOBAHHBIX B paboTy omepaTopa CBSA3U 113
MOJIpa3IeNICHUSIMU NPU ayTCOPCUHTE CETeH CBA3U
OpraHu3aIHH.
18 OmpenerneHre CyTH 3asBOK Ha BOCCTAHOBIICHUE
paboTOCIIOCOOHOCTH, CBSI3aHHOW € MPOOIEMOM
TTopAL0K peLleHHS BOMPOCOB Q)yHKPI/IOHI/IpOBaHI/I)I CHUCTEMBl (BIEKyIIed 3a
OpraHH3aINH B paMKax coboif HEJIOCTYITHOCTh CHCTEMBI I/mUH
HH(OPMALIHOHHOTO HEBO3MOXKHOCTE paboTHI TI0JIb30BaTeIIeH;
B3AMMONEHCTBHS B CHCTEME, Ha BIIeKyIIet 32 coboit HEBO3MOXKHOCTD BEINONHEHHS JIP
OJTHOI MJIM HECKOJIBKHX ee (PyHKIMH, yXyAlIeHHe
IIpUMepe UHTEPHET CEPBHC
HpoBaiiiepa . KayecTBa pabOTBI, HampuMmep, 3aMelJIeHue,
HEOOXOIMMOCTb  JIOTIOJHHUTENBHBIX  PYYHBIX
JIEMCTBUI) C IIeNbI0 BBISIBICHUS aBapUHHBIX
00BEKTOB CETH CBSI3H.
2.3.3 JlaGopaTopHble 3aHATHS.
No Hanvenosanue HaumenoBanne n1abopaTopHbIX paboT Popwma TexyImero
paszena KOHTPOJIS
1 2 3 4
1 6-8 IP anmpecanus (c ucnonp3oBanueM VLSM). ba3oBbie kKoMaHABl  |[TEXHUYECKUI OTUET 1O
: ) HacTpoliku MapuIpyTH3aTopos Cisco. 1abopaTOpHBEIM paboTaM
Hactpolika mapmpytusupyeMsix cereil. CraTuueckas TE€XHUYECKUH OTUET 1O
2. 9,10 Mmapurpytuzanus. [Ipotokon mapupytusanuu RIP. IIpotokon  |[1abopaTtopHbIM paboTam
Mapupytuzanuu OSPF.
3 10 Ba3oBble KoMaH/ bl HACTPOiikKH KoMMyTaTopos Catalyst. TEXHUYECKHUIT OTUET 110
' Kondurypuposanne VLAN. n1abopaTopHBIM paboTam
4 11 Mertons! Tpancisuuu [P anpecoB NAT (cratnueckas, TEXHUUYECKUH OTUET 10
' JuHaMudecKas). TpaHcIsauus agpecoB ¢ HoMepamu nopTos PAT [mabopaTtopHbIM paboTam
Kondurypuposanue mapmpyruzannu Mexxay VLAN-ceTsiMu,  |TeXHHYECKHH OTYET 11O
5. 11 HACTPOMKA CIIMCKOB focTyna (access-list) Ha n1abopaTOpHBIM paboTam
MapuIpyTH3aTopax.
5 611 MerTo/b! yAIEHHOTO yIIPaBIEHHsI U MOHUTOPUHTA PaOOTHI U TEXHUYECKHUIT OTUET 110
' i CTaTUCTUKHN 000PY/IOBAHUS CBSI3U, BEICHHUE JIOTHPOBAHHUSI. 1abopaToOpHBEIM paboTaM
7. 6-11,18 Bazosas HacTpoiika npotokona BGP-4 TEXHITICCKIH OTICT 11O
712a00paTOPHBIM paboTam
8. 6-11,18 IIpumMeHeHHE aTprOyTa «BECy» MpH Mapiupytusauu B BGP TEXHITICCKIH OTICT 11O
712a00paTOPHEIM paboTam
9. 6-11,18 IIpumenenue onuun BGP «uepHsIii xon». TEXHUYECKUI OTYET 1O




n1abopaTopHbIM paboTam

10 6-11.18.20 OunbTpalys MapUIPyTOB C TIOMOIIBIO CITHCKOB YIPABICHHS TEXHUYECKHUIT OTUET 110
' ” JOCTYIIOM U Mpe(UKC JTUCTOB nabopaTopHBIM paboTam
[TpuMeHeHne «IepHBIX ABIP» B MApLIPYTU3ALUH JUIS 3aLIUTHI OT |TEXHUYECKHUI OTYET TO
11. 6-11,20
DDOS-arax 1abopaTopHBIM paboTam
Kondurypuposanue cetu Ha 0cHOBe NPoToKoj0B BGP n TEXHUYECKHUIT OTUET 110
12. 6-11,17-19
MPLS. nabopaTopHBIM paboTam
13. 6-11,19  |Any transport over MPLS — ATOM TEXHITICCKIH OTICT 11O
1a0opaTOpHBIM paboTam
14 19 Ycrpanenue npobiiem npu octpoernn VPN L3 cereit Ha TEXHUYECKUH OTUET MO
' ocaoBe MPLS nabopaTopHBIM paboTam
TEXHUYECKHI OTUYET I
15. 6-11,20 VYnpasnenue TpahKOM Ha OCHOBE HOJIUTHKH MapIIPyTU3aLNU ¢ ee OTHCT O
7a00paToOpHBIM paboTam
. TEXHUYECKUHN OTYET 1O
16. 6-11,20 OCHOBBI MHOT03/IPECHOM MapIIpyTU3aLUN
7a00paTOpHBIM paboTam
97 9 OrmpesienieHne CYTH 3asBOK Ha BOCCTAHOBIICHUE TeXHHUUECKUH OTYET 110
17. 7,28 paboTocIocOOHOCTH, CBSI3aHHOI ¢ TIpoOIeMOi 11a6opaTopHBIM paboTam

(YHKIIMOHHPOBAHUS CHCTEMBI

IIpy wn3ydyeHUM JUCHMIUIMHBI MOTYT IPUMEHATCS HEKOTOpbIe AacleKThl MOJAEIH
«I1EepeBEPHYTOr0 OOYUYEHUS» B PEKUME IUCKYCCHOHHO-OPUEHTHPOBAHHOIO IEPEBEPHYTOIO
Kjacca WM BUPTYaJbHOIO IEpPEeBEPHYTOrO Kiacca: JAUCTAaHLMOHHbIE 0O0pa3oBaTeIbHbIE
TEXHOJIOTUH (PJIEKTpOHHOE OoOydeHune) B (opMe CMEImaHHOTO OOy4YeHHs, OCHOBAaHHOTO Ha
COYETaHUM OYHOro OOyueHHsI M OOy4eHHUS KOMIBbIOTEPHBIMH CpEACTBAMH, BKIIOYAOIIUMU
HEKOTOPHIE acIeKThl B (hopMaTe AUCTAHIMOHHOTO oOyuyenus B coorBerctBuu ¢ ®I'OC BO. B
YCIOBUSAX Pa3BUTHS JIEKTPOHHONW MH(DOPMAIMOHHO-00pa30BaTEIbHON Cpefibl By3a B KauecTBe
yrpaBiieHUs: 00y4ueHneM BeiOpana atgopma Moodle, oHaKO, COBMECTHO C HEH I CO3/IaHus
U MyOJIMKalMM KOHTEHTa U y4eOHBIX OOBEKTOB MCIIOJB3YIOTCA: CIIy)X0a BHJIEO TPAHCIALUU
Microsoft Stream 1 HHCTPYMEHT JiJIsl KOMMYHHUKAIMK U 00paTHO# cBsi3u Microsoft Teams.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

TenekoMMyHHMKAIIMOHHbBIE ONTHUYECKUE TEXHOJOTHMH. ONTO3NEKTPOHHKA. DJIEMEHTHI U
YCTPOMCTBAa ONTOINEKTPOHUKU. BOJIOKOHHO-ONTHUYECKNE JMHUU CBA3U. ONTHKAa BOJOKOHHBIX
cBeToBOJI0B. [IpoekTHpoBaHuE ONTHYECKUX ceTell CBsA3U. MarucrpaibHble, BHYTPU30HOBBIE CETU
CBSI3U U C€TH a0OHEHTCKOI0 J0CTYyIA.

Tpancnoptueie cetu cBsizu SDH u DWDM. MynbtucepBucHsie cetu cBsizu NGN.
MHoronporokonbHass kommyranus 1o Merkam MPLS. IIupokomnosocHsli  gocTyn Ha
TelNeQOHHBIX ceTaX oOmero mnoiab3oBaHus. [P-tenedonus. OnTHueckue TEXHOJIOTUU
abonenrtckoro gocryna FTTx u xPON.

Opranuzanus ctpourtenbetBa BOJIC. 3amura BOJIC 0T 351€KTpOMarHuTHOTO BIUSTHHUSL.

HoBeie metonel nepenaun ganHbeix B BOJIC. KorepeHTHBIE BOJIOKOHHO-ONTHUYECKUE
CUCTEMBI CBSA3H. M0/I0BOE U MOJISIPU3ALIMOHHOE MYJbTUIUIEKCUPOBAHUE KAHAJIOB B ONTHUYECKUX
auHuAX cBs3u. 3ammrta uHpopmanmu B BOJIC. KBantoBas kpunrtorpadgus B BOJIC u ee
JJIEMEHTHas 0a3a.

PU3NKO-MaTEMAaTHYECKOE MOEIMPOBaHNE KaHaIoB nepenaun JanHsix B BOJIC.

Teopetnueckue uccieoBaHus, MPOEKTUPOBAHUE, U3TOTOBIIEHUE U SKCIIEPUMEHTAIbHbBIE
UCCJIEOBAHMSI DJJIEMEHTOB HWHTETPAJIBHON ONTHUKA U ONTO3JEKTPOHHBIX YCTPOMCTB JJIs
TEJIEeKOMMYHUKAIIMOHHBIX M CEHCOPHBIX CUCTEM HAa OCHOBE MaCCUBHBIX U AKTHBHBIX ONTHYECKUX
MaTepUasoB.

Pa3BuTHe OCHOB HOBBIX TEXHOJOTHH (HOPMUPOBAHUS 3JIEMEHTOB HHTETPAIILHON ONTHUKH B
CTEKJIaX U KpHCTaJulax.

OnTHKa ¥ CIEKTPOCKONHMS CPEX TPU BHEIIHUX BO3IECHCTBUSAX.

OnTuueckast BBIYMCIUTEIbHAS TeXHHWKA. ONTHYECKHE METOJBI Mepenadyd u o0padoTKu



uH(popmanuu. HMHTErpasbHO-ONTHYECKUE JIOTHKO-apH(PMETHUECKHUE SJIEMEHTHl U yCTPOWCTBA.
OnTruyeckye KBAaHTOBBIE BLIUMCICHUS U UX 3JIEMEHTHAs 0a3a.

OrnTuka ¥ CIEKTPOCKOMHS CPeJl IPU BHEITHUX BO3ACHCTBUSAX.

doTomeTpus.

OnrTuyueckre MEXKCOCIUHEHUS B MHUKPOIJIEKTPOHHBIX CXE€Max Ha OCHOBE 3JIEMEHTOB
MHOTOMOJOBOM ¥ OJJTHOMOJIOBOM MHTErPAIbHOMN ONTHKH.

UccnenoBanust B oOmactd MUKpO- W HaHOPOTOHWMKH. CyOMHUKpDOHHAsi HMHTETpajbHas
ontuka. McciemnoBanuss B 00JacCTH HAHOONTHKH TOBEPXHOCTHBIX IUIa3MOHOB. McciemoBaHue
napameTpoB au3neKkTpukoB B CBY u ontuueckoM auana3oHe JUIMH BOJIH.

Y4eObHo-MeToAMYecKue pa3paboTKH MO ONTHYECKUM HAIPaBJISIOMIUM CPEaM.

Jlazeproe marepuanoBeaenue. [IpeodpazoBareiay ONTHIECKOTO U3ITyUSHUSI.

Pa3paboTka u co3manue mpeoOpa3oBaTesield ONTHYECKOTO U3JIYYCHHs] Ha OCHOBE
MOJIYITPOBOJTHUKOB.

Pa3paboTtka u co3gaHHe PErUCTPUPYIOLIUX Cpel U TEXHUYECKHX YCTPOMCTB s
BU3YaIH3aIuU U300pakeHwii. MoeIMpoBaHNe U H3ydeHUE YHEPrOMH(POPMAIIMOHHBIX ITPOIIECCOB
B KOHJICHCUPOBAHHBIX Cpelax, ra3opa3psaaHo Miia3Me U 0n0o0beKTax.

OnTuka 3Be3/IHBIX U TUTAHETAPHBIX aTMocdep.

Kocmuueckue cuctembl cBsi3u. CIyTHHKOBBIE CHCTEMbI CBSI3U. ONTHYECKHUE CHCTEMBI
CBSI3U B KOCMOCE.

ONTHUKO-3JIEKTPOHHBIC HCCIEAOBaHUS acTpodu3nuecknx o0O0beKTOB. PaspaboTka wu
HCCJICIOBAHKE CXEM acTPO(OTOHHKH JIJIS TIepeaadr U 00pabOTKH ONTUIECKOH HHPOPMAITUH.

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yaroIuXCcsl M0 JUCHUILINHE (MOYJIIO)

MGTOI[I/I‘IGCKI/IG y1<a3aH1/1;1 I10 BBIITIOJIHCHUIO KprOBBIX HpOGKTOBI
https://kubsu.ru/ru/ftf/trebovaniya-k-oformleniyu-vkr-i-kursovyh-rabot-magisterskih-dissertaciy

Iepeyensb yueOHO-METOAMYESCKOTO 00CCIICUSHHUS TUCIIUIIHHBI [0

Ne Bung CPC %
BBITIOJTHEHHIO CAMOCTOSITENIbHOM PabOTHI
1 |IIpopabotka ydeGHOTO 1. Meroanyeckue yKa3aHHS IO OpPTaHU3AIMHM CAMOCTOSITEIBHOH paboThI
(TeopeTHuecKoro CTYJICHTOB, YTBEp)KACHHbIE Kadeapoi ONTO3JIEKTPOHHUKH, ITPOTOKOI Ne 6
MaTepHana), TOATOTOBKa K ot «01» maprta 2017r.

TeKyIIel 1 mpoMexxyTouHoit [2. CeTH U CHCTeMEI Iepegadn HHPpOPMaIUH: TeIIEKOMMYHHKAIIHOHHBIE CETH/

arrecraiuu (3a4€Ty, TeCTaM U noj pexn. K. E. Camyiinosa https://urait.ru/book/seti-i-sistemy-peredachi-

BOIPOCaM) informacii-telekommunikacionnye-seti-398685

3. Topmuenko, B.H. MHoOroKkaHambHBIC TEICKOMMYHHUKAIIMOHHBIE CHCTEMBI.
Mocksa: I'opstuast muams-Tenexom, https://e.lanbook.com/book/11830.

4. BUHOKYpOB, B.M. Hudpossie CUCTEMBI neperadu
http://biblioclub.ru/index.php?page=book&id=209018

5. Bnacos N.U. Texuuueckast AMarHOCTHKA COBPEMEHHBIX H(POBBIX ceTer
cBs3u. OCHOBHBIE TPHUHIMUIIBI M TEXHUYECKHE CPEICTBA H3MEpPEHUI
napametpoB niepenauu mis cereit PDH, SDH, IP, Ethernet u ATM

6. TenekoMMyHHKAaIlMOHHBIE CHCTeMBl M cetH: B 3 tomax. Tom 3. -
MynbTHCEpBUCHBIE CeTH / B.B. Bennuko Mockaa
https://e.lanbook.com/book/64092.

7. OnTuyeckue TeIeKOMMYHHUKanMoHHbIe cucteMbl / B.H. Topamenko.
https://e.lanbook.com/book/5147.

8. Illapanrosuu, C.H. MHOrOBOJHOBBIC ONTHYECKHE CHCTEMBI CBSI3H
http://biblioclub.ru/index.php?page=book&id=480597

3 |IToaroToBKa K BHIMOJHEHHIO |1. MeToaMYEeCKHEe yKa3aHUs 110 OPraHU3alMy CaMOCTOSTEIbHON paboTh

1abopaToOpHBIX PadoT. CTYJICHTOB, YTBEPXKICHHbIC KadeapOil ONTOIIEKTPOHUKH, POTOKOI Ne 6
Odopmitenune Texauaeckoro |oT «01» mapta 2017r.
oT4éra 1o J1abopaTOPHbIM 2. Mertoan4ecKkue peKOMEHIAIMHI, OTIMCAHUS U 33JaHNUs K TPOBEICHUIO

paboTam. J1a00PaTOPHBIX PabOT pa3MEeIIeHbI B AJIEKTPOHHOW HH(POPMAITHOHHO-
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obpa3zoBarenbHOM cpene MoaynsHoro Iunamudeckoro O0yuenust Kyol'y
https://moodle.kubsu.ru/enrol/index.php?id=372

3. OnrTrgeckue DUQpPOBbIE TEIEKOMMYHHUKAIIMOHHBIE CHCTEMBI:
nmabopatopuslii mpaktukyM. / A.C. Jlesuernko, B.B. Cmtocapesckuii, H.A.
SAxosenko/ ISBN 978-5-8209-0872-9 Kpacuonap. Kybanckwii roc. yH-T,
2013. Y.1:BBexenue B TEXHOJIOTHIO HH(PPOBBIX TEICKOMMYHUKAITHOHHBIX
cereit TCP/IP. 82c.

4. Ontnyeckre 1UQPOBBIE TENEKOMMYHHKAIIHOHHBIE CHUCTEMBI:
naboparopusiii npakTukyM. / A.C. JleBuenko, E.A. JlaBpenThena, 10.A.
Tuxonosa, H.A. fIkoBenko/ Kpacnonap. Kybanckuii roc. yu-t, 2013. Y.2:
OCHOBBI PabOTHI paclpe/IeIICHHBIX ceTell Ha 0a3e mpoTokonoB BGP u MPLS
153c.

Y4eOHO-MeTOoInYeCKhe MaTepHalbl Ul CAMOCTOSTENbHONW pPabOThl OOYYaIOLIMXCS W3
YrcIia MHBAJIMJIOB M JIMII C OTPAaHHYCHHBIMHA BO3MOKHOCTSIMH 310poBbsi (OB3) mpemocrasistorces
B (hopMax, aJaliTUPOBAHHBIX K OTPAHWYCHUSM UX 37J0POBbsSI U BOCHIPUATHS HH(DOPMAITHH:

J1J1s1 JIT C HAPYILICHUSIMH 3PEHHSL:

— B Ie4aTHOH (hopMe YBEIMYCHHBIM MIPUDTOM,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA,

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA,

— B ¢popme ayauodaiina.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJaronuxcs.

3. O6pa3oBaTejibHbIE TEXHOJOTMH, NMPUMeHsieMble TNPH OCBOEHHHU JAUCHUILIUHBI
(Mmomyuis)

[Tpy M3y4eHnn TUCIMIUIMHBI IPOBOJSATCS CIIEAYIONINE BUIBI YIEOHBIX 3aHATHI U padoT:
JeKIMH, TPaKTUYECKUE 3aHATHs, JOMAlLIHHME 3a/laHusl, TECTUPOBaHME, 3allUTa J1abOpaTOPHBIX
paboT, KOHCYJIbTAlMM C IMpernojaBaTesieM, CaMOCTOsITelIbHas paboTa CTYAEHTOB (U3ydeHUE
TEOPETUYECKOr0 MaTepuasia, IOJArOTOBKA K TNPAKTUYECKUMHU 3aHATUSAM, TIOATOTOBKA K
7a00paTOPHBIM 3aHSTHSAM, BBITOJHEHHE TOMAIIHWX 33/IaHUH, MOJATOTOBKA K TECTUPOBAHHMIO,
3a4eTy U HK3aMeHY).

Jliis mpoBeieHNsl YaCTH JISKIIMOHHBIX 3aHATHH MCIIONb3YIOTCS MYJIbTUMEIUHHBIE CPEICTBA
BOCIIPOM3BEICHHS aKTUBHOT'O COAECPKUMOTO (3aHATHSI B MHTEPAKTHBHOHN (popMe), TTO3BOJISIOIIETO
CTYAEHTY BOCIIPUHMMATh OCOOCHHOCTH U3y4aeMOi TUCIHUIINHBI, UTPAIOIINE PEIIAOLIYI0 POJIb B
MOHWMaHHUH ¥ BOCTIPUSTHH, a TaK e B (JOPMHUPOBAHUU MPOPECCHOHATBHBIX KomIieTeHInd. [1o
psly TeM IMCUMIUIMHBI JIEKIUH MPOXOAMT B KiaccuyeckoM cTuiie. CTYyAEHTY B pexuMme
CaMOCTOSITENTEHOW pabOThl PEKOMEHYeTCsI M3yUYeHHE KOPOTKOMETPAXKHBIX BUACOPPArMEHTHI 110
U3y4aeMbIM BOIIPOCAM.

[Tpu mpoBeIeHUN MPAKTHUECKUX 3aHATHI MOXKET MCIIOJIb30BaThCS JOCKA, ISl pacueTOB U
aHamu3a JaHHBIX MOTYT TIPUMEHATHCS JOINOJHMUTENbHbIE CIpaBOYHble MaTepuansl. Ha
NPaKTUYECKUX 3aHATHAX CHCTEMATWYECKH YYeOHas TpyIa eNUTCS Ha MOATPYIIBl 1Mo 5-7
yenoBeka. Kaxaoi moarpymmne BBIAAIOTCS CBOM HMCXOIHBIX JaHHBIE K paccMaTpUBaeMbIM Ha
3aHATHH 3a7adaMm. PemeHne 3amgauM rpymnma myOonuvHO 3amumiaeT. [Ipy BO3HUKHOBEHHH
TPYAHOCTEH IMperoiaBaTeNb MOMOTaeT TPyNnaM B JOCTHXKEHHHM MOJIOKUTENBHOTO pe3ynbTaTra. B
XO0/JI€ IPOBEPKHU ITPOMEKYTOUHBIX PE3YIbTATOB, TOMCKA U UCITPABICHHSI OLIMOOK, OCYIIECTBISIETCS
MHTEPAKTHUBHOE B3aUMOCHCTBUE BCEX YUACTHUKOB 3aHSATHS.

IIpu npoBeneHun nabOPAaTOPHBIX pPAOOT KaXIbld CTYAEGHT BBIOJHACT 3aJlaHHE
uHAMBUAYyanbHO. [IpernosaBaTens KOHTPOIUPYET XOJ BHIMOJHEHHS pabOThl KaXJI0TO CTYJEHTA,


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

IOpOBEpS€T  MPaBWIBHOCTH  HACTPOWKH  OOOpyJOBaHMS M COOpaHHOIO  Makera
TEJICeKOMMYHUKAIIMOHHON CEeTH. YTOYHSS XOJ pabOThl, €CIHU CTYIEHT YTO-TO BBIMOJHSET HE
NpPaBWIbHO, WM YKa3bIBas Ha OMIMOKY TMPHU3BIBAET CTYACHTOB IOMOYb COKYPCHUKY, TaKUM
00pa3oM MpenojaBaTeib IOMOraeT MPeo0IeTh CI0KHBIE MOMEHTHI U ITPOBEPSIET TOCTOBEPHOCTh
MOJYYeHHBIX pe3yabTaToB. llocie BbImogHEHHs 1aOOpaTOpHOH pabOTHI CTYJCHT 3allUIIaeT e&
OTBeuasi Ha TEOPETUUYECKUE KOHTPOJIbHBIE U JIOMIOJIHUTEIbHBIE BONPOCHL. JlabopaTtopHbie paboThI
BBITOJIHSIOTCS HA TIEPEIOBOM IIPOTPAMMHOM O0ECTICUCHUH IMYJISLIUU pabOTHI II100aTBHBIX CETEeH
cBs3u GNS.3 nmo3BoJIAONIEM COCTaBUTh U HACTPOUTHh MAaruCTpajbHbIC, IPOMBIIUICHHBIE U CETH
MpOBaiiIEpPOB CIYkO.

[To m3ydyaemoil QUCHUILTUHE CTyIEHTaM IPEIOCTABIISAETCS BO3MOMXHOCThH MOJIb30BATHCS
y4€0HO-METOIMYECKUMU MaTepuajaMl M PEKOMEHJALUSMU Pa3MELIEHHbIMUA B 3JIEKTPOHHOU
nH(pOopMaMoOHHO-00pa3oBaTeNbHOM cpene MonymnsHoro JnHamudeckoro O0yuenus Kyol'y.

Koncynbranuu npoBoAsTCs pa3 B 1BE€ HEACTH JJIS Pa3biCHEHHS MPOOIEMHBIX MOMEHTOB
[P CAMOCTOSITETFHOM U3YUYE€HUHU BOIIPOCOB U3ydaeMoi quciuIuiubbl. [lpu ynanennom o0yueHuun
CTYJEHT, 03HaKOMHUBILIUCH C YAaCThIO0 MaTepuaa, IpH Mepexoie Ha HOBYIO CTPaHHUILy OTBEUaeT Ha
pa3paboTaHHbBIE BOIPOCHI MO 3TOMY MaTepuany, IS MPOBEPKH YCBOCHHs MPOYUTAHHOTrO. B
Clly4ae HEMpaBWJIBHOIO OTBETa HEOOXOAMMO NPOYNUTATh MaTepuai 3aHOBO. B ciyyae ycnemHoro
MPOXOXKACHUS TEOpPETUUYECKOro marepuana. [Jis 3aBeplieHus U mepexoy K Cleayroleld Teme,
CTYIEHTY Ipeajaraercs peluTh 3agady. B He3aBUCMMOCTU OT pe3yJabTaTOB NEpBOW 3a/1auu,
CTYJEHTY BBIBOAMTCS pelIeHue nepBoil 3amaun. [locie 3TOro cTyneHTy mpejaraeTcsl pemnTh
BTOPYIO TOJO0HYIO 3a/1ady, HO perieHue Ha He€ oH He yBuauT. Ilpu mpaBuisHOM 1mmdpoBOM
3HaYEHUH OTBETA, BBEJIEHHOM B CIIEIUATIBLHOE OKHO, CTYJCHTY IpeIaracTcs MPUKPEnuTh (aiin ¢
pelIeHreM 3a7auu U OTIPaBUThH €ro mpernojasarento. Kpome Toro, uisi IpoBEpKHU HEKOTOPHIX
TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX HABBIKOB UCIOIB3YETCsl HAOOp CrielraibHBIX TECTOBBIX
3a/laHuii-3a/1a4, TaK k€ B UHTEPAKTUBHOM PEKUME.

Takum 00pazoM, OCHOBHBIMH 00pa30BaTeJbHbIMM TEXHOJIOTHUSIMHU, MCIO/Ib3yeMbIMH B
y4eOHOM Tmpouecce SIBJASIOTCA: WHTEPAKTUBHAS JIEKIUS C MYJIbTUMEIUWHON CHCTEMOU W
aKTUBHBIM BOBJICYCHMEM CTYJIEHTOB B Y4YeOHBI mporecc; OOCYXIEHHE CIOXKHBIX U
JUCKYCCUOHHBIX BOIPOCOB M MPOOJEM U € MOCIHEAYIOUIMM pPa300poM 3TUX BOINPOCOB Ha
NPAaKTUYECKUX 3aHATHSIX; JabOpaToOpHble 3aHATHS — paboTa CTYJEHTOB B MalbIX IpyIax B
peKUMax B3aMMOJEUCTBUSI «IIPENoaBarTellb — CTYJAEHT», «CTYJIEHT — MPENoiaBaTeby, «CTYACHT —
cryneHT». [Ipu mpoBeeHnH MPaKTUYECKUX M J1aOOpaTOPHBIX Y4EOHBIX 3aHATHHA MPeTyCMOTPEHO
pasBUTHE Yy OOYYAIOLIMXCS HAaBBIKOB KOMAaHJHOW pPa0OThl, MEXIMYHOCTHONM KOMMYHHUKAIIWH,
NPUHATHA PELLCHUH U TUAEPCKUX KauecTB.

Jlns nun ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMH 3/IOPOBBSI NPEAYCMOTpPEHA OpTraHU3alus
KOHCYIIBTAIMI C UCIIOJIb30BAHUEM JJIEKTPOHHO# mouthl win Microsoft Teams.

[Ipy wu3yyeHUH AMCUMIUIMHBI MOTYT TIPUMEHSTCS HEKOTOpbIE AacCleKThl MOJETH
«epeBEPHYTOr0 OOyUEHHUS» B PEKUME TUCKYCCHOHHO-OPUEHTHPOBAHHOTO IEPEBEPHYTOTrO
Kjlacca WM BHUPTYaJbHOTO NEpeBEPHYTOTO Kiacca: JAUCTAaHIIMOHHbIE O00pa30BaTEJIbHbBIE
TEXHOJIOTUH (2JIEKTpOHHOE OOyuyeHne) B (opMe CMEIIaHHOro OOy4YeHMs, OCHOBAaHHOIO Ha
COYETaHUM OYHOro0 OOyuYeHUss U OO0y4eHHs] KOMIBIOTEPHBIMH CPEICTBAMH, BKIIIOYAIOIIUMU
HEKOTOphIE aclekThl B (hopMaTe AMCTAHIMOHHOro oOy4yeHus B cootBercTBUu ¢ PI'OC BO. B
YCIIOBHSIX Pa3BUTHS DJIEKTPOHHON HH(GOPMAIIMOHHO-00pa30BaTeIbHON Cpelbl By3a B KauecTBE
ynpasieHus: oOyueHreM BelOpaHa ruatdpopma Moodle, oHako, COBMECTHO ¢ HEW JUIS CO3aHMS
U TyONMKalMM KOHTEHTAa M Y4eOHBIX OOBEKTOB HCHOJIB3YIOTCS: CIy)k0a BUIEO TPaHCISLIUU
Microsoft Stream 1 HUHCTpYMEHT U1 KOMMYHHKAIMK U 00paTHOH cBsi3u Microsoft Teams.



4. OueHoYHbIE CPEACTBA AJ TEKYLIEro KOHTPOJS YCIEeBAEMOCTH W MPOMEKYTOYHOM

aTTrecTaluu

OrneHouHbIE CcpelcTBa IpEJHA3HAYeHbl U1 KOHTPOJIE M OLEHKHM 0O0pa30BaTeNbHBIX
JOCTIDKEHUH 00YdJarolIuxcsi, OCBOMBIIMX MpOrpaMMmy y4eOHOW JUCHMIUIMHBI «OnTudeckue
U(PPOBBIE TEIEKOMMYHHUKALIMOHHBIE CUCTEMBDY.

OHGHO‘IHBIG Cp€ACTBa BKIIIOYACT KOHTPOJIBHBIEC MaTCpUalibl JJId IIPOBECACHUSA TEKYLIEIro
KOHTPOJIA B @opMe KOHTPOJIbHBIX 3aJlaHUil B BUJIE 3a]1a4 U HpOMe)KyTOqHOﬁ aTTeCTAllMi B
(bopMe BOITPOCOB IJIA ITOATOTOBKE K 3a4€THOMY TCCTUPOBAHUIO, & TaK )K€ KOHTPOJIBbHOC 3a4€THOC
3aJaHHEC; BOIPOCOB U 3a/1a4 K DK3aMCHY. Bonpoc na skzamene

CprRTypa OHCHOYHBIX CPEACTB NJHA TeKleIeﬁ H l'lpOMe)KyTO‘lH()ﬁ aTTeCTaliumn

No Kox n HanmeHOBaHME PesvILTaTh 0BVICHI HamMmeHOBaHME OIEHOYHOTO CPENICTBA
- HHIUKAaTOpa Y y . [IpomesxxyTrounas
n/n (B cooTBeTcTBUH C II. 1.4) Texymuii KOHTPOJIb
(B cooTBeTcTBMH C 1. 1.4) aTTecTalus
TIK-4: Crnocoben Kontponbnas pabota Nel, | Tect Nel, Bompoc
3HaTh CTaHAAPTHI U
OCYIIECTBIIATH HPOTOKOBI Konrtposbnas pabora Ne2, | Ha sk3amene 1-3, 5,
Konrponbnas pabora Ne3 7,9-16. 3anaum Ha
o ! MHGOPMAIHOHHEIX BonTI())cm s pCTHOFO ’ 317(33MCH€ g
PN CHIHATIOB, BRI on (E)ca Hoﬂna6}(/) ATOPHBIM '
06ecnequHS CHTHATH3AIIH, aé)OTaM Tect J\Ff)o 2 b
TCXHHICCKOU Ha3HaYEeHHE HATEPPEICOB p ’ .
9KCIUTyaTaIix
CTaHLMOHHOI'O Kontponpnas padora Ne2, | Tect Nel, Bompoc
060pyI0BaHHS CBSI3U 3HaTh TEXHOJOTUH Kontponpnas padora Ne3, | Ha sk3amene 3-4, 6,
BEITIOJTHEHUS paboT 1o Bomnpocs! s yetHOTO 9, 11-13, 15. 3agaun
HACTPOHKE M PETyIHPOBKE | OMpoca 110 TabOpaTOPHBEIM | Ha SK3aMEHE.
CUCTEM U yCTPOMCTB pabotam, Tect Ne 2.
CBSI3U.
Kontponsnas padora Nel, | Tect Nel, Bonpoc
Kontpomisnas pabora Ne2, | Ha sx3amene 1-17.
. Kontponsnas pabora Ne3, | 3amaun Ha
3HaTh JeHCTBYIOIINE
1 Bompocsl u1st ycTHOTrO JK3aMEHe.
OTpacieBble HOPMATHBEI.
ompoca 1o J1abopaTOpHBIM
pabotam, Tect Ne 2
YMeTb ucnosiab30BaTh Jlabopatopusie padotsr 4l | KonTpomsHOE
MIPOTPaMMHOE (Nel-6), a2 (Nel-9). 3aJlaHue Ha 3a9eTe
obecrieucHme 1-4.
000pyIOBaHUS TIPH €r0
HacTpoike
‘YMeTb NpOBOAUTH JlabopaTopusie pabotsl 42 | KonTpomsHOE
OTIBITHYIO TTPOBEPKY (Ne2-6, 8-9). 3ajJlaHue Ha 3a4eTe
paboTocrmocoOHOCTH 1-4.
000pyIOBaHUS CETEN U
OpraHu3aiui CBs3u.
Jlaboparopubie padotet ul | KoHTpoabsHOE
BnaneTs HaBBIKAMU
. (Nel-6), a2 (Nel-9). Tect 3aJaHMe Ha 3a4eTe
HACTPOHKH M PEryIMPOBKH | ¢ o 1-4
000pyIOBaHUs CBSI3U B '
TIK-5: Crioco6en 3HaTh TEOPETUUECKUE Konrtponpnas padora Nel, | Tect Nel, Bompoc
HCIIOJTb30BATE 3HAHUS B OCHOBBI CETEBBIX Konrtponpnas padota Ne2, | Ha sx3amene 1-16.
06IaCTH TIOBHKHOM TEXHOJIOTH Konrponbnas pabora Ne3, | 3amauum Ha
pamroTeneOHHOI CBS3H Bompocs! yist yctHOTO 9K3aMEHe.
2 | (TIIPTC), orpoca 1o 1abopaTopHbIM
11podecCHOHANBHOI pabotam, Tect Ne 2.
TIOJIBIKHOM PagMoCBs3n
(TITIP), TexHMYECKOIH 3uate npuHOUIE padoTel | Kontponpras padora Ne2, | Tect Nel, Bompoc
CETEBOTO 00OPYTOBAHHS Ha 9k3amene 1-16.




OpraHU3alUK CeTeH
TIPTC u IIIIP, a Taxxe
COOTBETCTBYIOLIEH
HOpPMATHUBHOW 0a3bl

Konrponpnas padora Ne3, | 3amauu Ha

Bompocs! st ycTHOTO 9K3aMEHE.

orpoca 110 JJabopaToOpHBIM

pabotam, Tect Ne 2.
Ymersb JlabopaTopusie padotsr 42 | KonTpomsHOE
B3aumoseiicTBOBaTh ¢ (Ne2-9). 3a/laHue Ha 3a9eTe
TEXHUYECKUMHU 1-4. 3agaya Ha
MOApa3ieICHUIMH 9K3aMEHE
OpraHH3aIH.
YMeTh MojiepKUBaTh Jlabopatophsie pabotsl 42 | KoHTponsHOe
10JIb30BaTeNIeH (Ne3-7,9). 3a/laHue Ha 3a4eTe

OpraHu3aIuy Mpu
9KCIUIyaTalul CUCTEMBI
IOCPEACTBOM:
MPEJOCTABIEHHS OTBETOB
Ha BO3HHUKAIOIINE BOIIPOCHI
U KOHCYJIbTUPOBAHUS,
BBITNIOJIHEHHE 3as1BOK HA
TEXHUYECKYIO MOIJEPKKY.

1-4.

YMeTs omnpenensaTh JlaGopatopHsie paboTsl 42 | 3amauu Ha
MOPSAZIOK PeIICHUS (Ne5-9). JlabopaTtopHas JK3aMEeHe.
BOIIPOCOB | TIpo0IeM pabdota NelQ

OpTaHM3aINH B paMKax

MH(pOpPMAIMOHHOTO

B3aUMO/ICHCTBUS B

CHCTEME.

Bnagers HaBbIKaMu JlabopaTopHnas paboTa 3amayu Ha
aHanusa, onpeaeseHus U NelO JK3aMEHe.

NMOHUMAaHUA CYTHU 3asIBOK
Ha BOCCTaHOBJICHUE
paboTocmocoOHOCTH,
CBSI3aHHOH C MpoOIeMOit
(hyHKIIMOHMPOBAHUS C
LSO BBIABJIICHUS
aBapUHHBIX 0OBEKTOB CETH
CBSI3H.

TunoBbie KOHTPO/IbHBbIC 32JaAHUS MJIA HHbIE MAaTEePHAJIbI, HEOOXOANMMBIE VIl OLCHKH
3HAHMH, YMEHH, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3YIOLIHMX ITANbI
(opMHupoOBaHUSSI KOMIIETEHIIHII B IpoLecce OCBOCHUsI 00Pa30BaTeIbHON NMPOrpaMMbl

Ilpumepuwiii nepeuens 60npocoé u 3a0anuil

IIpumepsl 3a1aHus KOHTPOJIBbHOM padoThl Nel 1Jis1 Tekywieil arrecTanMu B S-M

cemecTpe

KonTponbHast cCocTOUT U3 4 BOMPOCOB U BBIAAETCA B pacyéTe BHIMOIHEHHS 32 10-Th MUHYT Ha
OyMakHOM HocHuTele (B KOTOPBII HY)KHO BITHCATh MPABUILHBIC OTBETHI) B HAYAJIC TIPAKTHIECKOTO
3aHATHS, CICIYIOMIETO Mociie MpoxoxkaeHus TeMbl: «Ctek npotokosioB TCP/IP u IP-aapecanusy.

Cucrema OIICHOK BBIIIOJHCHHA KOHTPOJBHOIO TCCTUPOBAHHA:

«OTIHUYHO»

— KOJIMYECTBO

npaBuiIbHbIX OTBETOB 100%; «XOpomIo» — KOJWYECTBO MPABWIBHBIX OTBETOB OT 75%;
«YIOBJIETBOPUTEITHHO» — KOJUYECTBO MPABHIBHBIX OTBETOB OT 50% 110 75%.




Given address/prefix of  180.159.185.9 /27

—— For each row, enter the values ...

Type of Address Enter LAST octet in Enter LAST octet in Enter full address in
binary decimal decimal

—> Network ‘ ‘

| |
—> B-roadcast H ‘ |
L > First Usable Host ‘ ’ ‘ 1

l |

Address
—>» Last Usable Host } ’
Address

Given the host IP address and the subnet mask, enter the
network address in binary and decimal.

Host Address 10 g7 18 73

Subnet Mask 255 255 255 224
Host Address in binary | 00001010 01100001 00010010 01001001
Subnet Mask in binary | 11111111 11111111 11111111 11100000

Network Address in binary

Network Address in decimal

Given the network address and the subnet mask, enter the
number of possible hosts. Click next to Number of Hosts to enter
your response.

Network Address 10 0 0 0
Subnet Mask 285 255 192 0

Network address in binary | 00001010 00000000 00000000 00000000

Subnet Mask in binary | 11111111 1M111111 11000000 00000000

Number of hosts

Given the network address and the subnet mask, define the range of hosts, the
broadcast address, and the next network address. Click on the octet in the table to enter

Network Address in decimal 10 228 249 0

Subnet Mask in decimal 255 255 255 1]
Network address in binary | 00001010 11100100 11111001 00000000
Subnet Mask in binary 11111111 11111111 11111111 00000000
First Usable Host IP Address in decimal
Last Usable Host IP Address in decimal
Broadcast Address in decimal

Next Network Address in decimal




IIpumepnI 0IHOTO U3 BAPMAHTOB 3aJaHHUSI KOHTPOJIbHOM padoThl Ne2 1iist TeKymiei
arTecTalMu B 5-M ceMecTpe

3aganue 1: JIna sepostHocTr omudku 10712 paccunTarts cpeqne Bpems MexkIy ABYMSs COCEHUMH
ommbkamu B JjuHeiHOM TpakTe BOCII moctpoennoii ¢ wucmnomnb3oBanuem SDH STM-16
MoayJbHOrO MyibTHILIEKcOpa «QBM-7400 3U» oneparopckoro kjacca ¢ oOecrnedeHHeM
IIPEIOCTABIIEHUS MYJIbTUCEPBUCHBIX YCIYT.

3aganme 2: OnpenenuTs MOIIHOCTG B AbM W BT Ha BBIXOAE BOJIOKOHHO-ONTHYECKOW JIMHUU
JUTMHOM 36 KM CO CIEAYIONIMMHU MapaMeTpaMu: - MOUTHOCTh Ha Bbixojae CUJL ¢ nimHOM BOJIHBI
1310 M cocTaBisier 5 MBT; - 1MHUSA COCTOUT U3 6 YHaCTKOB CO CTPOUTEIBHON JUIMHOM B 6 KM B
kabene ucnonbsytorest OB Corning LEAF; - 1Ba coemuHUTENs K TAYKOPIaM Ha BBOJIC M BBIBOJIC
¢ 3aryxanueMm 1o 2,1 ab; - mpu CTPOUTENHCTBE JIMHUHM HCIONB3YeTCs «cymnep-cBapka» (Super
Fusion) ¢ motepsimu Ha cpamnuBanue 0,1 1b; - moTepu BBoa cBeTa B BOJIOKHO cocTaBisioT 2,2 1b;
- TIOTepU Ha CTHIKE BOJIOKHA W (hoTonmpuémHHKa cocTtaBisitorT 1,8 nb; - moTepsimMu Ha M3rud
npeHeOpeub.

3aganue 3: Onpenenure Kakue MoJydarcs 3HaYEHUs YIIUPEHHUS UMITYJIbCA U IIUPUHBI TIOJIOCHI
npornyckaHusi kabeiabHOro ydyactka ¢ JuiIMHOM 100 kM, MOCTpOEHHOrO0 Ha OCHOBE Kabelqs Tumna
Corning SMF 28 Ultra ¢ ucnions3oBanuem DFB nasepa ¢ paboueit mnHoii BoHbl A = 1550 HM 1
HIMPUHON criekTpa uzinydeHust AL =0,5 Hwm.

3aganue 4: Omnpenenuth IIUHY pereHepanronHoro ydactka BOJIC, nuMutupoBaHHYIO
mucrepcueii. BOJIC noctpoena Ha ocHoBe kabens tuma Corning 62,5/125 IEC 60793-2-10, ¢
UCIIOJIb30BaHUEM JIBYX Meaua koHBepTopoB DIink (untepderic SFP cranmapra 1000BASE-SX
paboTarouil B IEpBOM OKHE MTPO3PAYHOCTH).

3aganue 5: B Tomomoruu koneio ucnonsdyiores SDH STM-1 ontudeckne MymbTHILIEKCOPHI
«Tpancnopt-S1». Ontuueckuit unrepgeiic STM-1 ¢ pazsémom FC kotoporo pabotaromuii Bo
BTOPOM OKHE IPO3PAaYHOCTH MMEET YPOBEHb MOIIHOCTH ONTHYECKOT0 CUTHaja Ha nepenaue: 0
nbM; ypoBeHb MOIIHOCTH ONTHYECKOro curHaiga Ha npuéme: -34 nbm. Omnpenenuth AnuHy
perenepanuionHoro ydactka BOJIC, numutupoBannyio 3aryxanuem BOJIC noctpoeHHoil Ha
ocHoBe kabens tuma Corning SMF 28 Ultra. Tlotepu Ha pa3sémHBIX coeauuuTensx -1 ab, B
Hepa3séMHbIX coenuHuTensax 0,1 nb. [lorepu Ha BBone (BhIBOE) -2 n1b. DHepreTudeckuii 3amac
cucteMsl 6 1b.

3apnanme 6: Jlna umdposoit mocnenoBarensHocTH 010100011101 mocTpouTh BpeMEHHBIE
JMarpaMMbl H3MEHEHHS] HHTEHCUBHOCTH ONITHYECKOTO n3mydeHus konoB B imanM [[BOCII: NRZ-
S, CMI, 2B3B, Pulse Time, 6B1P1R.

IIpumepsI 01HOTO U3 BAPMAHTOB 33JaHUSI KOHTPOJIbHOM PadoThl Ne3 1i1s1 TeKymiei
arrecTauuu B 6-M cemecrTpe
3ananme 1: 3aganue 1: B cetu PON (FTTP) mexay onTHUECKUM JIMHEHHBIM TEPMUHAIOM U

ONTUYECKUM CHCTEMHBIM TEPMHUHAJIOM HCIONb3yeTcst BOMokHO G.652 (ZWPF) Corning SMF 28
Ultra. Tun nepenaBaemoro nporokoia Ethernet (XGPON) down 9,95328/ up 2,48832 I'out/c.. B
CETH MWCIIONb30BaH CTAaHIAPTHBIN pa3BeTBUTENb 1x32 ¢ BHocuMbIMU motepsamu 18,5 nb.
PesepBHasg MomHocTs nanHoM cetu no ctanaapty ITU-T G.987 coorBeTcTBYeT onTHKe Kiacca A
T.€. 28 1b. [Ipu cTpouTenbCTBE TMHUM UCIIOIB3YETCS CBApKa IPU ATOM KOJIMYECTBO CPALICHUI HE
NPEBBIIIACT IIECTH OOIIMM MaKCHUMajJbHBIM 3aryxanuem 0,44 nb; mpu 3TOM Ha YETBHIPEX

CTaHJApTHBIX coenuHuTesix SC MakcuMallbHO MOXeT notepatbest 2,40 nb. Onpenenure npeaen



JAbHOCTH JIMHUM, OTPAaHUYCHHBIM 3aTyXaHHEM, C y4eTOM pe3epBa MOJJIECPKKHM (maintenance
margin) B 1 1b.

3aganme 2: OnpenenuTs MOMIHOCTH B AbM W BT Ha BBIXOAE BOJIOKOHHO-ONTHYECKOW JIMHUU
JUTMHOM 36 KM CO CIEAYIONIMMHU MapaMeTpaMu: - MOIIHOCTh Ha Bbixoae CUJL ¢ miuHOM BOJHBI
1310 M cocTaBisier 5 MBT; - 1MHHSA COCTOUT K3 6 Y4aCTKOB CO CTPOUTENBHOM UIMHOM B 6 KM B
kabene ucnonbsytorest OB Corning LEAF; - 1Ba coemuHUTENs K TAYKOPIaM Ha BBOJIC M BBIBOJIC
¢ 3aryxanueMm 1o 2,1 ab; - mpu CTPOUTENHCTBE JIMHUHM MCHOIB3YeTCsl «cymnep-cBapka» (Super
Fusion) ¢ motepsimu Ha cpamnuBanue 0,1 1b; - moTepu BBoa cBeTa B BOJIOKHO cocTaBisioT 2,2 1b;
- TOTepU Ha CTHIKE BOJIOKHA U (poTompuémHMKa cocTtaBisitorT 1,8 nb; - moTepsimMu Ha M3rud
npeHeOpeub.

3aganue 3: Bol paccuuteiBaere smHUIO NpoTsbkEHHOCThIO 100 kM. s moctpoenns BOJIC
ucnonezyercst SSMF-BonokHo ¢ qucniepcueit Ha A=1,5 MM paBHo# 17 nic/HM-kM u iotepsimu 0,2
nb/kM. Jlns xoMIeHcanuy AWCIIEPCUM B JIMHUM CBSI3W TpearnoJiaraercst mcrnoib3oBate DCF-
BOJIOKHO ¢ auctiepcueit Munyc 100 nc/am-km u motepsimu 0,55 n1b/km va A=1,5 mxM. OnpenenuThb
JnHy komneHcupytomero DCF BonokHa, a Tek e IOJIHbIE TOTEPH (3aTyXaHKE) B IOIy4YHBILEHCS
JUHUH.

3aganue 4: Omnpenenuth AIUHY pereHepanronHoro ydacrka BOJIC, nuMutupoBaHHYIO
mucrepcueii. BOJIC noctpoena Ha ocHoBe kabens tuna Corning 62,5/125 IEC 60793-2-10, ¢
UCIIOJIb30BaHUEM JIBYX Meaua koHBeptopoB DIink (untepderic SFP cranmapra 1000BASE-SX
paboTarouIil B IEPBOM OKHE ITPO3PAYHOCTH).

3ananue 5: B Tomonoruu xoineio ucnonsdyiores SDH STM-1 ontudeckne MynbTHILIEKCOPHI
«Tpancnopt-S1». Ontuueckuit uatepdeiic STM-1 ¢ pazpémom FC xotoporo padoTaromuii Bo
BTOPOM OKHE IPO3PAaYHOCTH MMEET YPOBEHb MOIIHOCTH ONTUYECKOro CUrHaia Ha nepexaaue: 0
nBbM; ypoBeHb MOIIHOCTH ONTHYECKOro cuUrHaiga Ha npuéme: -34 nbm. Omnpenenuth AnuHy
perenepanuionHoro ydactka BOJIC, numutupoBannyio 3aryxanuem BOJIC moctpoeHHo#l Ha
ocHoBe kabens tuma Corning SMF 28 Ultra. Tlotepu Ha pa3sémHBIX coeauuutensx -1 ab, B
Hepa3séMHbIX coenuauTensax 0,1 nb. Ilorepu Ha BBone (BhiBOnE) -2 nb. DHepreTudeckuii 3amac
cucteMsl 6 1b.

3ananue 6: Pesynbrar n3aMepeHnii MHOTOKPATHOTO HAJIOKEHUSI OMTOBBIX MMOCIIEI0BATEILHOCTEN
(rma3-nuarpaMma) Ha BBIXOJIE JIMHEIHOTO TPAaKTa BOJIOKOHHO-ONTUYECKON JIMHUU, TIOTyYEHHBIN C
MOMOIUIbI0 aHAJIM3aTOpa KaHajla MpPEeJCTaBleH Ha pucyHke. OnpeaenuThs MoKa3aTeslb KauecTBa
ucnonbszyemoi nudposoii cucremsl nepenaun BER (Bit Error Ratio — koaddunment 61uToBbix
ommOO0K), a TaK ke COOTBETCTBYOMUNA emy Q-dakTop. Onpeaenure CKOpOCTh NEpeiadu CUTHAIIA
B JIMHUU ¥ BPeMsl HApACTaHUs U BpeMs crazia GppoHTa umimyibca (o yposHio 20 — 80%).
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IIpumep 4acTH BONPOCOB OJJHOT0 M3 BAPDHAHTOB 3alaHNUs TecTa Ne2 1715 MPOMesKyTOYHOM
arrecTauuu B 6-M cemecTpe

TectoBble 3aanus cocTOUT U3 35-41 (B 3aBUCHMOCTH OT CJIO’KHOCTH) TEOPETUUECKHX BOIIPOCOB
10 TEMAaTHYECKUM pa3JienaM paboueil mporpaMMbl y4eOHOM AUCIUITMHBI (IPOBOJUTCS B CHCTEME
moodle). B 80% Bcex BOMPOCOB KaXIOr0 TeCTa MPEAroiaraeTcs BbIOOp omHOro u3 3-6-x
BO3MOXKHBIX OTBETOB. CHCTEMa OILIEHOK BBIITOJHEHHUS! KOHTPOJIBLHOTO TECTUPOBAHMUS:

— «OTJIMYHO» — KOJIMYECTBO MPABUWIBHBIX OTBETOB OT 80% 110 100%;

— «XOpOLLIO0Y» — KOJIMYECTBO MPAaBUIbHBIX 0TBETOB OT 60% 10 80%;

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

QUESTION 1:
router bgp 65123
neightbor 10.1.1.1 remote-as 65111
neightbor 10.1.1.1 route-map test out

route-map test permit 10
match ip address 1

set metric 100
|

route-map test permit 20

set metric 200
|

Access-1list 1 permit 10.0.0.0

Ilo mpencraBiaenHoii kondurypauuu BGP onpenennte, kak 310 0yaer padorats? (Beibepure 2
OTBeETa)

[J Ecmu maprpyt B ceth 10.0.0.0/8 06bsiBieH cocennum y3iaom 10.1.1.1, o ero merpuke (MED)
Oyznet mpucoeHo 3nadeHue 100.
Ecmu mapmpyt B cets 10.0.0.0/8 00bsBnen cocennum y3mom 10.1.1.1, To ero metpuke Oyaer
npucBoeHo 3Hayenne 200.
Bce mapuipyTsl nonydennslie ot cocennero yana 10.1.1.1 He OyayT BKIIFOUEHBI B KapTy
MapuipyTos test, 3a nckirouennem mapupyta B ceth 10.0.0.0/8.
Bce mapuipyTs! nosydeHHsle oT cocenHero yzna 10.1.1.1, 3a uckimoueHuemM Mapuipyra B ceTh
10.0.0.0/8 6ynyt umers 3nauenne MED pasnoe 0.
Bce mapiupyTsl nonydeHHsie oT coceqHero y3na 10.1.1.1, 3a ucknrouenueM MapuipyTa B CETh
10.0.0.0/8 6ynyt umerts 3nauenne MED pasnoe 200.

o o o O

QUESTION 2:
YT0 U3 NPUBEIEHHOTO NMPEACTABsIeT c000ii cTaHAapTHBII cnucok goctyma (IP ACL).

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

access-1list 2500 deny tcp any host 192.168.1.1 eqg 22
access-list 101 deny tcp any host 192.168.1.1

oOooo

QUESTION 3:
Kaxkoe u3 yrBep:kaeHuii oTHocuTe1bHO TexnoJoru MPLS VPN BepHo? (BoiGepute 3 oTBeTa)

L] PE poyrepbl He IPUHUMAIOT YYacTHs B MAPIIPYTU3ALUH MEKITY OTPAaHUYHBIMH POYTEPaAMH
KITUEHTOB.

MPLS VPN noxosxa Ha To, Kak 0yaro 061 PE poyTeps! o0matotest o texuosoruu P2P (peer-to-
peer).

KimeHTsI MOTYT HCIIOIB30BaTh MEPEKPHIBAIOIINECS ANANA30HbI CETEBBIX aPECOB.

Kaxnomy KImMeHTy HazHayaeTcst He3aBucuMas tabnmia mapmpyrtusanun VRF (virtual routing
and forwarding table).

Ood



(1 Tabauma MapupyTH3aiiue P poyTepoB comepikar Kak 3amnvcu riobdanbhoi |IP MapripyTusarmu,
TaK ¥ 3aIllUCH MapIIPyTU3aLHU 10 TOrPaHUYHBIX poyTepoB kiueHTta (CE).
[orpanuunsie poyteps! knuenTta (CE) moxkmrodaroTcst HemocpeACTBEHHO K P poyTepam
poBamiepa.

QUESTION 4:

BaM Heo0X0aHMO NMPOBEPHTH KOH(PUIYpPAIHI0 MPOTOKOJAa MHOroaapecuoii B IP cerm Ha
Certkiller poyrepe. Kakune Tpu HUKe YyKa3aHHbIe YTBEP)KI€HHS BePHbI OTHOCHTEJbHO JTOii
koHurypanuu? (Beibepute 3 oTBeTa)

[J Jlyst ceTd ¢ MyJIbTH aPECHBIM MTPOTOKOIOM MapiipyTtu3aiuu PIM kak B pexxume SParse Tak u B
pexume sparse-dense tpebdyetcs RP.

WuTepdeiice paboTaromue B pexume PIM-DM Bcerna mo0aBnstoTcs B TaOJIHIy MHOTOAIPECHOM
MapIIpyTH3AIHUU pOyTepa.

st ceTi ¢ MyIBTH aIpecHBIM MTPOTOKOJIOM MapiipyTtuzanuu PIM kak B pexxmme Sparse tak u B
pexkume dense tpebyercs RP.

Jlnst ceTr ¢ MyJIbTH aIpeCHBIM IPOTOKOJI0M Mapipytusaimu PIM kak B pexume sparse-dense
Tak U B pexxume dense tpedyercs RP.

MybTH afpecHbIil IPoTOKOoI MapiipyTusanud PIM B pesxume sparse-dense B ciiydae OTCyTCTBHUS
RP pa6otaet kak PIM B pexxume dense.

WnTepdeiice pabotaromue B pexume PIM-SM Bcerna 1o6aBnstoTcst B TaOIHUIy MHOTOQIPECHOMN
MapIIpyTU3aluy poyTepa.

o 0o o o o

QUESTION 5:

Switch1
IP address: 192.168.1.2/24
_ Ports 2-12 VLAN 10
fa072 Ports 1324 VLAN 20

Host1 Host2
IP address: 192.168.10.5/24 IP address: 192.168.20.5/24

Default Gateway: 192.168.10.1 Default Gateway: 192.168.20.1

Kakne koMaHabl J01KHBI ObITH HACTPOEHBI Ha 2950 KoMMyTaTOpe M HA MapUIPyTU3aTOpe
AJIs1 TOro 4T00 X0ocThl 1 M 2 Moryiu odmaTthbes aApyr ¢ apyrom? (Beibepute 3 oTBera)

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

[0 Router (config)#interface fastethernet 0/0

Router (config-if) #no shutdown

Router (config) #interface fastethernet 0/0.1

Router (config-subif) #encapsulation dotlqg 10

Router (config-subif) #ip address 192.168.10.1 255.255.255.0
Router (config) #interface fastethernet 0/0.2

Router (config-subif) #encapsulation dotlg 20

Router (config-subif) #ip address 192.168.20.1 255.255.255.0

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



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

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

QUESTION 6:

ip nat pool isp-net 1.2.4.19 1.2.4.248 netmask 255.255.255.8
|

interface ethernet 1
description ISP Connection
ip address 1.2.4.2 255.255,255.8
ip nat outside
1
Interface ethernet @
description Ethernet to Firewall eth®
ip address 18.18.8.1 255.255.255.8
ip nat inside
|
access-1ist 1 permit 16.9.0.6 9.255.255.255

Kaxkaa xomamma Bramouuntr PAT BHyTpeHHHX IOIB30BATEJIEM BO BHEIIHIOIO

cetn?
[l (config)#ip nat pooi isp-net 1.2.4.2 netmask 255.255.255.0 overload
[0 (config)#ip nat outside overload
[l (config)#ip nat inside sourse list 1 interface ethernetl overload
[0 (config)#ip nat inside overload

Bonpoce! 1 3a5aHus 0 JIA0OPATOPHBIM PadoTaM I TEKYIeH aTTecTAlMu B S-M 1 6-M
ceMecTpax  yKa3aHbl 10  pa3jgeraM B METOJMYKE: OnTtuyeckue  1udpoBbIe
TEJIEKOMMYHHUKAIIMOHHBIE CUCTEMBI: TJabopaTopHblii mpakTukyM. / A.C. JleBuenko ap. Kpacnonap.
Ky6anckwii roc. yu-t, 2013. U.1 (82c.) u U.2 (152¢.).

3ayeTHO-IK3aMeHALMOHHBbIE MAaTePHAJIbI ISl IPOMEKYTOUHOM aTTecTanuM (3auer — S5-if
cemMecTp, JK3aMeH — 6-ii cemecTp)

IIpumep BONMPOCOB TECTOBOro 3a4eTHOro 3agaHuss Nel M NpPaKkTHYeCKOro 3a4€THOrO
3aJlaHusl, BbIHOCUMBIC HaA 3a4Y€T B 5-m CceMeECTpe Mo AUCHUIIJIMHE «OnTuyeckue uml)pom)le
TeJeKOMMYHUKALMOHHbIE CHCTEMbD»

TecroBble 3a1aHUsI COCTOUT U3 35-45 TEOPETHUECKUX BOMPOCOB 110 TEMATHUECKUM pa3JiesiaM
paboueii mporpaMmbl y4eOHOM AUCIUIUTHHBI (IPOBOAUTCS B cucTeme moodle).

QUESTION 1:
Kaxue nee pyuxuuu sermosnasaet nporokos DHCP? (Breibepure 2 oTBera).

Hasuauvaer IP-11ti03 17151 MCTIOJIB30BAHUSA B CETH.

Bermonuser monck xocra ucmosbays coobmenne DHCPDISCOVER.
HacrpauBaer napamerpsr IP-agpeca Ha xocte oT cepBepa.

Jlaét crrocod mpocToro ympasaeHne YCTPOHCTB TPETHET0 YPOBHSA
IIposepser npoussoguresbHOCTh 1P ricmonbayst DHCP-cepsep
Hasuauaet u ooHoBisier [P-agpeca u3 mysia mo yMoT9aHUIO

Oooooono



QUESTION 2:

Kakoe us ciaenymomux npeaio:KeHuil BEpHO ONUCHIBAEeT npouecc nuukancysanuu OSI?

(Beibepure 2 oTBera).

O

o o o o

TpaHCIIOPTHBIA YPOBEHD JEJIUT IOTOK MHQOPMAIIMU Ha CETMEHTHI ¥ MOYKET JJ00aBUTh
HHQOPMAITHIO 0 HAIEMKHOCTH U KOHTPOJIE TIOTOKA.

KawmanpHbBIM ypoBeHD 100aBIIsIET BO hporiM PU3UUIECKHe apeca NCTOYHNUKA U Ha3HAUYEHU, a
Tak ke mosie FCS.

ITakeTs! co3maroTCs1, KOTIA CETEBOM YPOBEHb MHKATICYJIMPYET PPIiM C aapecoM UCTOUHUKA U
HA3HAYEHUs, 4 TAK sKe WHQOPMAIINIO 00 MHKATIICYIUPOBAHHOM IIPOTOKOJIE.

ITakeTs! co3maroTCs1, KOTIA CETEBOM YPOBEHD JI00ABIIAET apeca TPeThero ypoBH U
KOHTPOJILHYIO HH(OPMAIIUIO K CErMEHTY .

YpoBeHB IpeJICTaBIeHUA TaHHEIX IIpeodpasyeT OUTH B HAIPSIKEHMe IJIA [IepeIadyn yepes
dusuueckymo cpeny.

QUESTION 3:

Kakue nBa mpemMymecTBa IIOJydYaeT OpPraHuM3alusd, HCIOJb3ylomas cetu VLAN?

(Brerbepute 2 orBera)

O

O oo o O

Ilepconaut otiesia u ceTeBBIEe PECYPCHI MOTYT IIEHTPAIU30BAHHO 00BEIMHATHCS HA OTHOM
dusmueckom yuacrke.

Opranusarus mprodbperaer THOKOCTb, UMesT BO3MOYKHOCTD TPYIIITHPOBATE IT0JIb30BaTEIeH
BMecCTe I10 (DYHKIHUAM, a He II0 (PU3NIECKOMY PACIIOJIOMNKEHHIO.

Opranusarius moaydaeT BO3MOMKHOCTE JIOTHYECKOTO PAa3/IeIeHUs TOJIOCOBOTO TpauKa 1
JIPYTOT0 BasKHOTO TPAMUKA OTO BCEX OCTAJBHBIX IIOTOKOB JTAHHBIX.

Ywcs1o0 JOMEHOB IITUPOKOBEIATEIHbHOM PACCHLIIIKYA B KOPIIOPATUBHOM CETH YMEHBIITAETCS.
VMeHbIaoTCsS 3aTPaThl HA YIIPABJIEHNE CETHIO B CBI3U C 3aMEHOM GOJIBIIIOT0 KOJIMIECTBA
YCTPOMCTB 2-T0 YPOBHS HA HEGOJIBIIIOE YUCIIO YCTPOUCTB 3-T0 YPOBHS.

Verpauseres He0OX0QUMOCTE MAaPIIPYTU3AIINY TPpa(HUKa B KPYITHBIX CEeTSX.

QUESTION 4:

S0/0

g
g

Fal
FalD

10.10.10.0/24 _| i
L K=
== 192.168.102.34/27
192.168.102.99;27  Cepsep
192.168.102.50/27 192.168.102.127/27

K ceru TOonbKO UYTO MO00ABWJIM CepBEP, HO HHU OJAUH M3 Y3JIOB HE MOKET K HEeMY

HOAKIIYUTHCA. B yem npoGiaema?

O

]
]
O

IP-agpec cepBepa m0/KeH ObITh JUHAMUYECKUM, a HE CTATUYECKUIM.

IP-ampec, HasHAYEHHBIN cepBePY, ABJIAETCA CETEBBIM aJpecoM TaHHOMU IIOICETH.

IP-agpec, HasHaYeHHBIN cepBepPy, ABJIAETCA aJpecoM IHUPOKOBENIATEIbHONM PACCHIIKY JAHHOMN
IIOJICETH.

CeTb HeIpaBUJILHO pa3buTa Ha MOJCETH.



Ilpakmuueckoe 3a0anue npeononazaem éblnOIHEHUE €20 6 C1e0YIOulemM NopaoKe:
1. Hacrpouth wu3HauanbHO ¢u3uueckuii ypoBeHb OS| (T.e. HACTPoUTH (QHUHMUECKUE

HOKJIFOYEHUS) COITIACHO TPEOOBAHUSIM.

3aI0JIHUTh Ha AMarpaMMe HeoOXOAUMBbIE JaHHbIE

HactpouTh 1 CKOppeKTUPOBATh MPOTOKOJIBI MapUIPyTU3ALIUH.
HactpouTts u ckoppextupoBats VLAN

Hactpouts u npumenuts ACL’S

© 0 s~ whn

[TpoBepuTh BCce HACTPONUKH COTIACHO MPEJIOKEHHOMY CLIEHAPHIO

Nucrpyknumn:
Jlns BHYTpeHHeH agpecaruu ucnoiibzoath 10.15.0.0/16 HOMep ceTw.
s Bcex MHTEPQECOB, COSAUHSIONINX MEXIy COO0H poyTepbl, HCIoib30BaTh /30 Macky,
pUyYeM U3 CBOOOAHBIX MO/ICETEN UCIOIb30BaTh IOCIEHION0.
3. VYuects, uto k poyrepam Galway u Talk Heo6x0auMO OyaeT MOIKIFOUUTE 70 512 yCTpOUCTB
K KOKIOMY.
4. TlpumepHblii pazmep cetu, noakiodaembiii k COrk momkeHn comepkath He MeHee 750
YCTPOMCTB.
He 3a0ynpTe ckoHDUTYpUpOBaTh st Kax1oro poyrepa host name.
Ha Limerick, Belfast u Doom, Galway u Talk nactpouts niporokosn mapupytusaiuu EIGRP.
CkongurypupoBatrs VLAN takum 06pazom, 4To0b1
e VLANI «iuarosan» VLAN2 (1 Hao6oport)
e VLAN2 «imaroBan» VLAN3 (1 Hao6oport)
e VLAN3 ne «tmuaroBan» VLANI (1 Hao6opoT)

e Bce VLAN BuaHb! («IUHTYIOTCS») U3 BCEX OCTAIbHBIX CeTel

Doom @ » $ Galway
Limerick @ @ VLAN3
& i

192.168.30.0/24
VLAN 2

IIpoBepka cuenapus:



1. Bce unrepdeiics (IP anpeca Ha HUX) TOAMKMCAHBI HA PUCYHKE CXEMBI (BMECTE C MAaCcKOM).

2. IlpoBepbTe coeIMHEHHS B CETH COIJIAaCHO HIDKE NPUBEAEHHOW TalnMile M yCTpaHUTE

HEHCIPAaBHOCTH €CJIM OHHU MPUCYTCTBYIOT.

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

Ilepeyenb BONPOCOB M NPAKTHYECKHMX 3aJaHMH, BBIHOCMMBIX HAa 3JK3aMeH I10
aucouiuine  «OnTtudyeckue nu@poBbie TEJNEKOMMYHHKALMOHHBbIE CHCTEMbD> ISl
MPOMEKYTOYHOI aTTecTalMu B 6-M cemecTpe

bunet cogepkuUT 1Ba Bompoca U OJIHY 33/1auy.

1. [udpoBoii curHan m 0COOEHHOCTH €ro (HOpMHpOBAHMS: AUCKPETHU3AlMsI, KBAHTOBAHHUE U
KOJMPOBaHUE, aHAIOro-uuppoBoe U LUPPO-aHAIOTOBOE MpeoOpa3oBaHME CHTHAJIA.
NmmynbscHO-K010Bast Moy ismust (MKM).

2. Anroput™mbl (OpPMHpPOBAHHSA KOJOB, Hamboyiee MIMPOKO HCIOIb3YEeMBIX B ONTHYECKHUX
HU(PPOBBIX TEIEKOMMYHUKAIIMOHHBIX CUCTEMAX NEpeayu.



3. IInesmoxponnas mudposas wuepapxus (PDH). IIpumep mnocrpoenns BOCII PDH c
UCIIOJIb30BaHUEM annapaTypbl HH(POBOro BOJIOKOHHO-ONTHUECKOTO JMHEHHOIO TPAKTa.

4. OcCHOBHbIC NPUYMHBI OTPAHUYCHHUS JUIMHBI PEreHEPAIllMOHHBIX YYAaCTKOB JJISI BOJIOKOHHO-
ONTUYECKUX LU(POBBIX CUCTEM IIEpEJayu.

5. OO6obmEénHas cTpykTypHas cxema MynbtuiiekcopoB SDH. OcHoBHBIE OJOKM U UX
Ha3Ha4YEHHUeE.

6. [IpuHUOMIBI TOCTPOSHHS ONTHYECKUX TpaHCHOPTHBIX ceTeld SDH. ba3oBeie Tononoruu ceteid,
pesepBupoBanre. SDH-KpOCCHI U y3/10BbI€ TYHKTHI.

7. ®opmupoBanue MHPOPMALUOHHBIX CTPYKTYp SDH m cxemsl npeoOpa3oBanuii B mporecce
MYJIbTUIIIIEKCUPOBAaHUs cUrHaNoB. CTpyKTypHas cxema MyibTuiiekcopa SDH .

8. Buptyansnsie yactasie cetu (VPN). Iloctpoenune BupTyanbHbIX yacTHBIX ceteil (VPN) Ha
6a3e texnonoruu MPLS.

9. AcxrtuBnbie (FTTH, FTTB, FTTP) u naccuubie (APON, BPON, EPON, GPON) TexHo10run
ONTUYECKOT0 J10CTYyMNa. ACIEKThI IPOSKTUPOBAHMSL.

10. IlpumeHeHue rina3-guarpaMmbl Uit M OLIEHKH 3()(HEeKTUBHOCTH pabOThl THTAOUTHBIX CHCTEM
OINTUYECKOH CBA3H.

11. Texnonoruss mnepenaun naxetHoro Ttpapuka RPR: Tomomorust cetu, MAC ypoBeHs,
MEXaHU3Mbl M3Y4YE€HHUs TOMNOJOIMU M 3alluThl, ympaBiieHHe mojocod u Qos, aaroputm
CIIPaBEUIMBOrO JOCTYIIA.

12. Ilepemaua maketHoro Ttpaduka B NG SDH. IIpeoOpasoBanue mnakeTtHoro Ttpaduka B
uHpopmannonusle cTpykTypsl SDH (mpeumymectso nponenypbl GFP no cpaBHeHutio c
HDLC; VCAT, LCAS).

13. IlpuHIUOBI MOCTPOEHUS ONTHYECKUX TPAHCHOPTHBIX CETEH CBA3M C HWCIOJIH30BAHUEM
TEXHOJIOTHI CIEKTPaJbHOTO pasjeieHus ontudeckux kanasoB CWDM u DWDM.
BB01/BBIBOJT ONITHYECKUX KAHAIOB B IPOMEKYTOUHBIX y3JIax.

14. CrpykrypHas cxema okoHeuHbIX craHIMii DWDM. Pekomennanuu mno yacTOTHOMY IUIaHY
cuctem CWDM u DWDM.

15. Armocdepusbie ontuueckue auHuu nepenaun (FSO). IIpoGneMbl BHeApEHHs HA «MECTHOM»
LIMPOKOIIOJIOCHOM CETH CBSI3H.

16. ®yHKUMOHANBHBIE 3J€MEHTHl ONTHYECKON CceTH (MeTOAbl MOIYISIUH U JeMOAYJSALUU
ONTUYECKON HECyIIeH; ONTHYECKHE YCHUJIMTEIH — HWCTOYHUKU IIyMa W JHHAMUYECKUN
JIMara3oH; ONTHYeCKHe (GUIbTPBI, HUPKYISATOPbI, H30JIATOPHI U ATTEHIOATOPHI. ).

17. Tlopsmok BBOJA B OKCITYaTAIMIO BOJIOKOHHO-ONTHYECKHUX JIMHUH CBS3H.

3agauya Nel. Ha Bxojx nuHEWHOro kojepa € paspsIHOCTBIO 8 OHUT MOCTyHmaeT OTCUeT C
ammatynoit 1,6 B. Onpenenuts CTpyKTypy KOJOBOM KOMOMHAIMM Ha BBIXOJAE Kojepa INpHU
MCII0JIb30BaHNH HATYPAJIBbHOTO IBOMYHOIO KO, ECJIM HAIPSKEHUE OTPaHUYEHMs paBHO 3 B.
3apauya Ne2. Ha BbIX0A€ JMHEHHOTO BOCBMM Pa3psiAHOTO Kojiepa B Ipolecce KOAWPOBAHUS
OTCYETOB OBUIM TOCIIEAOBAaTENIbHO C(QOPMHUPOBAHBl TPU HCHOJIB30BAHUU HATYPaJIHHOTO
JBOMYHOTO KOJIa CJIEYIOIINE KOJAOBble KOMOWHAIIUY:

10110101 01010110 11011101 10110100
N300pa3uTh cUrHAJ Ha BXOJ€ U BBIXOJE KOJIEpa, a TaK )K€ Ha BXOJI€ U BBIXOJIE JIeKOIepa, €Cli B
Ipolecce nepeaayu NpoU30ILIN OIIMOKH B TOMEUEHHBIX CHMBOJIAX.
3agaua Ne3. [lns umdposoit mocnenosarensHoctTn 0101000111 mocTpouts BpeMeHHBIE
JMarpaMMbl HI3MEHEHHS] HHTEHCUBHOCTH ONITHYECKOTO n3mydeHus koaoB B tuaun [IBOCIT: NRZ-
S, CMI, 2B3B, 6B1P1R.
3agaua Ned. Jlns 1umdposoit nocnepoBarenbHoctd 0101000111 mocTpouTs BpeMeHHbIE

JMarpaMMbl I3MEHEHHS] HHTEHCUBHOCTH ONTHYECKOT0 u3nydeHus koaoB B inauu [IBOCIT: NRZ-
L, CMI, 3B1C, 6B1P1R



3agaua NeS. /s mudposoit nocnenosarenbHoctd 0101000111010011 mocTpouts BpeMeHHBIE
JMarpaMMbl HU3MEHEHHUSI MHTEHCUBHOCTH ONTHYECKOTO M3iTydeHus koaoB B naun [IBOCII: RZ,
CMI, 2B3B, Pulse Time, 8B1P1R.

3amgaua Ne6.

Onpenenuts camyl0 HH3KYI0 4YacTOTy, KOTOpas MOXET ObITh NpUHATa (OTOAUOIOM C
SHEPreTUYECKUM UHTEpBaIoM B 1,2 5B.

3apaua Ne7. Onpeaenutb MOIIHOCTh B AbM U BT Ha BBIX0/€ BOJIOKOHHO-ONTHUYECKON JIMHUU
JUTMHOM 24 KM CO CIEAYIOIMMU TapaMeTpaMHu: - MOIIHOCTh Ha Beixoae CUJI coctapisieT 20 MBT;
- JIMHUS COCTOUT U3 6 Yy4aCTKOB CO CTPOUTEIHHON NIUHON B 4 KM C 3aryxanueM 0=0,6 n1b/km; -
TPH COEIMHUTEIA C 3aTyXaHueM 1o 2,1 1b; - notepsmMu cpaliMBanus NpeHedpeysb; - OTepH BBOAA
CBETa B BOJIOKHO COCTABIISIOT 2,2 1b; - MOTEpH Ha CTHIKE BOJIOKHA U (POTONPUEMHHKA COCTABIISIOT
1,8 nb; - motepu Ha U3rKO OTCYTCTBYIOT (IpeHEOPEYh)

3apauya Ne8. Ompenenutrs MomiHOCTh B AbM U BT Ha BbIX0/1€ BOJIOKOHHO-ONTHUYECKON JIMHUU
JUTMHOHN 36 KM CO CIIeyIOIMMHU apaMeTpaMu: - MOIIHOCTh Ha Beixojae CUJl ¢ mimuHOo# BOIHBI
1310 M cocTaBnsier 5 MBT; - 1MHUSA COCTOUT U3 6 Y4aCTKOB CO CTPOUTENBHOM UIMHOHN B 6 KM B
kabese ucnons3yroress OB Corning LEAF; - nBa coequHuTeNs K TAYKOP/IaM Ha BBOJIC M BBIBOJIC
¢ 3aryxanueMm 1o 2,1 ab; - mpu CTPOUTENHCTBE JIMHUHM HCHOIB3YeTCs «cymnep-cBapka» (Super
Fusion) ¢ motepsimu Ha cpamuBanue 0,1 1b; - moTepu BBOa CBETa B BOJIOKHO COCTABIAIOT 2,2 11b;
- TIOTepU Ha CTHIKE BOJIOKHA W (hoTonmpuémHHKa cocTtaBisitorT 1,8 nb; - moTepsmu Ha U3rud
peHeOpeyb.

3agauya Ne9. B Tomonorun koinbio ucnonsdyiores SDH STM-4 ontndeckne MylbTHILIEKCOPHI
«Tpancnopt-S4». Ontuueckuit untepdeiic STM-4 kotoporo paboTarmuii BO BTOPOM OKHE
IIPO3PAaYHOCTH UMEET YPOBEHb MOLIHOCTHU ONTHYECKOIO CUTHAJIA Ha nepenaye: -12 n1bm; ypoBeHb
MOIIHOCTH ONTHYECKOTO CUrHaia Ha npuéme: -36 1bm. OnpeaenuTs ATUHY pereHepaluoOHHOTO
yuactka BOJIC, numutupoBannyto 3aryxanuemM BOJIC mocTpoeHHOW HAa OCHOBE Kabens TuIia
OKK-50-01-0,7-8. ITorepu Ha pa3bEMHBIX coeqUHUTENX -1 1B, B HEpa3bEMHBIX COSIUHUTEIIX
0,1 nb. [Totepu Ha BBOME (BBIBOJE) -2 n1b. DHEpreTHdecKkuii 3anac cucteMsl 6 1b.

3agauya Nel0. OnpenenuTh MakKCUMabHbIN KOG OUIMEHT 3aTyxaHus (1b/KM) KOTOPBIM MOXET
00yasaTh BOJIOKOHHBIA CBETOBOJ, HEOOXOOUMBIA AJii IPOEKTUPOBAaHUSA O€3 peTpaHcisTopa
ydacTKa MAarucTpald cO CIEAYIOIIMMHU IapaMeTpaMu: HCIOJb3YeTCs CcHUCTeMa C LU(pOBOH
CKOpOCThIO Tmepenaun motoka STM-1 ¢ masepHBIMH JanMOnaMH, KoTopas oOecreynBaeT
MaKCHUMaJIbHOE 3aTyXaHHE peTpaHCIsAIuOoHHOro ydactka 30 nb mpu pabGoueil [uiiHe BOJHBI A =
1310 HM ¢ yu€ToM pa3bE€MHBIX coequHeHui. JlJiMHa ydacTka JokHA ObITh 50 KM, MpU 3TOM
UCIIONB3YIOTCS TIOCTaBisieMble AMuHBI kKabenst 2000mM., motepu Ha cBapHOM coenunenuu 0.1 nb.
Ha ocHoBe ycnoBuii JaHHOTO y4acTKa YCTaHOBJIEH PEMOHTHBIH 3amac Ha MOTEpU U3-3a 3aTyXaHUs
0.1 nb/xm.

3agaua Nell. Onpenenure Kakue NOdydyaTcsl 3HAUECHUS YITUPEHUS UMITYIbCa U IIUPUHBI TOJIOCHI
IPOITyCKaHMsI KaOeIbHOTO yUacTKa, MOCTPOSHHOTo Ha ocHOBe Kabens Tuna OKJI-01-6-24-10/125-
0,36/0,22-3,5/18-2,7 ¢ anmuHoi 50 KM C MCMOJIL30BAHUEM Jia3epa ¢ paboyveil UIMHON BOJHBI A =
1300 HM ¥ UPUHOHN CrIeKTpa U3TydyeHHust AL=2,5 HM.

3agauya Nel2. B romonoruu xoisio ucnonb3yoress SDH STM-1 onTrueckue MyTbTHILIEKCOPBI
«Tpancnopt-S1». Ontuueckuit unrepdeiic STM-1 ¢ pazpémom FC koToporo paboTaromuii Bo
BTOPOM OKHE MTPO3PAYHOCTH UMEET YPOBEHb MOIITHOCTH ONTHYECKOTO CHTHaa Ha nepeaaye: 0
1bM; ypoBEHb MOILIHOCTH ONITUYECKOT0 CUTHaNa Ha nipuéme: -34 nbm. Onpenenuts 1IUHY
perenepannonHoro yyactka BOJIC, numutupoBannyro 3aryxannem BOJIC nmoctpoeHHOM Ha
ocHoBe kabeis Tuma Corning SMF 28 Ultra. TTotepu Ha pa3béMHBIX coenuHuTeNsX -1 1B, B
Hepa3bEMHbIX coenuHuTensx 0,1 nb. [lotepu Ha BBoze (BhIBOAE) -2 1b. DHepreTudeckuii 3anac
cuctemsl 6 1b.

3amaua Nel3. Onpenenuth JUIMHY pereHepanmonHoro ydactka BOJIC, nauMuTHpoBaHHYIO
mucneperei. BOJIC moctpoena Ha ocHoBe kabens tuma OKJI-01-6-24-10/125-0,36/0,22-3,5/18-



2,7, ¢ ucnonp3oBanueM MapuipyruzatopoB T1600 umeromux ontuyeckue moaynu SONET/SDH
OC768/STM256 SR-1 paborarorire M0 IByM BOJOKHAM Ha OAHOM JUTHHE BOJHBI A = 1550 HM C
MIMPUHON criekTpa u3nydenus AL =0,24 M.

3apaua Nel4. Onpenenuts JUIMHY pereHepanmonHoro ydactka BOJIC, nauMuTHpoBaHHYIO
mucnepcueit. BOJIC mocrpoena Ha ocHoBe kabens tuna OKK-50-01-0,7-8, ¢ ucnonb3oBaHneM
nByx weaua kouBepropoB Dlink DMC-700SC  (untepdeiic crangapra 1000BASE-SX
paboTaromMii BO BTOPOM OKHE Ipo3payHocty). lluprHa mojaockl NpomycKaHHs ONTHYECKOIO
BOJIOKHA, UCTIOJIb3yeMoro B kadene — 550 MI'-km.

3agaua NelS. Omnpenenuts anuHy pereHepauuonHoro ywyactka BOJIC, nuMuTupoBaHHYIO
mucrepcueii. BOJIC nmoctpoena Ha ocHoBe kabens tuma Corning 62,5/125 IEC 60793-2-10, ¢
UCIIOJIb30BaHUEM JIBYX Meaua kKoHBeptopoB DIink (untepderic SFP cranmapra 1000BASE-SX
paboTarouyii B IEpBOM OKHE IIPO3PAUYHOCTH).

3agaua Nel6.

Omnpeznenure MakCUMaJlbHYIO CKOPOCTh Iepenaud MHpopManuu npu koaupoBaHuum NRZ nns
CJICAYIONIMX 3HAYCHUH OCTOSTHHOM YIIMPEHUS UMITYJIbCa U JUIMHEI Kadems: a) At=10 ue/m, L=100
M 0) At=20 Hc/™M, L=1000 m B) At=2000 HC/M, L=2 KM .

3agaua Nel7. Onpenennrte Kakue MoJIydaTcsl 3HaYEHMs! YIIUPEHUS UMITYJIbCA U IIMPUHBI TIOJIOCHI
IpOIyCKaHUsl KabenpHOro y4actka ¢ jiuHoW 100 KM, IOCTPOEHHOr0 Ha OCHOBE KaOeis Tuila
Corning SMF 28 Ultra ¢ ucnions3oBanuem DFB nasepa ¢ paboueit mmHoii BoHbl A = 1550 HM 1
HIMPUHON criekTpa u3nydeHuss AL =0,5 awm.

3agaua Nel8. Onpenenurte Kakue MoJydaTcsl 3Ha4eHUs! YIIUPEHUS UMITYJIbCA U IIMPUHBI TIOJIOCHI
IPOMyCKaHHs KabelbHOro y4actka ¢ JiuHOW 10 KM, MOCTPOEHHOIO Ha OCHOBE Kabens THIa
Corning 62,5/125 IEC 60793-2-10 ¢ ucnionib3oBanuem VCSEL nasepa ¢ paboueii JUIMHON BOJIHBI
A=1310 HM u mMpUHOI crieKkTpa u3nydeHus AA =1 HM.

3apauya Nel9. OnpenenuTh cpeHee KOJIUYECTBO OIIMOOK, BO3HUKAIOIIUX B JIMHEMHOM TPaKTe
BOCII nocrpoennoit ¢ ucnons3zoBanueM anmaparypsl HBOJIT «Axyna» (STM-1) 3a nepuossl
BpPEMEHH: J[BA 4aca, a TAaKKe 33 OJHH CyTKH; MOJAras, 4To BepOATHOCTh OmMOKM paBHa 10712
OLIMOKH HOCAT OJJUHOYHBIA XapakTep U paBHOMEPHO pacIipe/iesIeHbl.

3agaua Ne20. JIns BepostHoctn ommbku 107% paccumrats cpemHe BpeMs MexAy ABYMs
coceiHUMU omMOkamu B tuHeHoM Tpakte BOCII noctpoenHoii ¢ ucnonb3opanuem SDH STM-
1 momHOPYHKITMOHAILHOTO ONTHYECKOTO MyJIbTUILIEKcopa « Tpancrmopt-S1»

3agawa Ne2l. Jlna BeposTHoctu ommbku 1072  paccumtath cpenHe BpeMs MeKIy ABYMs
cocemHuMu ommOkamu B JuHeitHOM Tpakte BOCII moctpoennoin Ha QBM-S43-V2P/V2P4 -
SDH/MSPP nnargopme onepatopckoro kinacca STM-16 B komnakTHOM ucnionHeHnH 3U.
3apaua Ne22. OnpenenuTs cpeHee KOJWYECTBO OIMIMOOK, BOZHUKAIONIUX B JIMHEHHOM TpaKTe
BOCII noctpoenHnoit Ha QBM-S43-V2P/\V/2P4 - SDH/MSPP matdhopme onepaTopckoro kiacca
STM-16 B xommaktHOM ncnoaHeHnH 3U 3a meproJ il BpEMEHHU: Yac, a Tak XKe 3a OJHH CYTKH;
rmonaras, 4To BEpPOATHOCTh OMMUOKK paBHa 1072, OmMOKM HOCAT ONMHOYHBIA XapakTep M
PaBHOMEPHO paclpeeNieHbI.

3agaua Ne23. B cetu XGPON (FTTP) mexay ONTHYECKUM JHMHEHHBIM TEPMUHAIOM U
ONTHYECKUM CHUCTEMHBIM TEPMHUHAJIOM HCIONb3yeTcs BoJOKHO G.652 (ZWPF) Corning SMF 28
Ultra. .B
CEeTH WCIIONIB30BAaH CTAaHJAPTHBIM pa3BeTBUTENb 1X32 ¢ BHOcMMBIMU morepsmu 18,5 nab.
PesepBHasg MomHocTh nanHOM cetu no ctanaapty ITU-T G.987 coorBeTcTBYeT onTHKe Kiacca A
T.€. 28 1b. [Ipu cTponTenbCTBE JIMHUM UCIIOIB3YETCS CBAPKA ITPU 3TOM KOJIMYECTBO CPAILLICHH HE
NpPEBBIIAET MIECTH OOIIMM MaKCHUMajJbHbIM 3aryxaHuem 0,44 nb; mpu 3TOM Ha YeTBIPEX
CTaHJIAPTHBIX coeqMHUTENSIX SC MaKCUMAIIbHO MOkeT noTepsaThes 2,40 nb. Onpenenute npenen
JTAIbHOCTH JIMHUM, OTPaHUYECHHBIM 3aTyXaHHEM, C y4eTOM pe3epBa MOJIEPKKHM (maintenance
margin) B 1 nb.



3agaua Ne24. Pesynbprar M3MEPEHMH i g ool sewp Measwe Caltrate Uiies 2ops teb 1) 2) @ @ -] =)
MHOTI'OKPaTHOT'O HAJIOKEHUS OUTOBBIX e

1ocJieI0BaTeNbHOCTEN (I1a3-AuarpaMMa) Ha
BBIXOZIE JIMHEHHOrO0 TpakTa BOJIOKOHHO-
ONTHUYECKOMN JIMHUH, TOJTYYEHHBIN C TOMOIIBIO
aHalM3aTopa  KaHaja  IMpeJACTaBiIeH  Ha
pucynke. OmnpenenuTts mokasaTeib KauecTBa
UCIOJIb3YeMOM 1TU(POBOI CHUCTEMBI ITepeaaun
BER (Bit Error Ratio — xoaddunueHt
OUTOBBIX OImuO0K), a TaK xKe
COOTBETCTBYIOIIHI emy Q-daxrop.
Onpenenure CKOpOCTh Iepeauyd CUrHaua B
JUHUHM U BpPEMsl HApACTaHWS U BpeMs cCraja
¢bponTa ummynsca (o yposuio 20 — 80%).
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3anaua Ne2s. PesyanaT U3MCPCHHUN file Control Setp Measure Calbrate Uliliies Hep 28 Mar 2000 1553 m
MHOI'OKpPAaTHOT'O HaJIOXKCHUA OUTOBBIX - Eviaskiose.

nocjea0BaTelbHOCTEN (ri1a3-auarpaMMa) Ha
BBIXOJIE JIMHEMHOTO TPAaKTa BOJIOKOHHO- pes

ONTHUYECKOMN TMHUH, TOJTYYEHHBIN C TOMOIIBIO = j

aHaM3aTopa  KaHaja  TPEJACTaBICH  Ha ;;

pucynke. OnpenenuTh MOKa3aTelb KadecTBa e

MCIIOJIb3yeMOH [IM(PPOBOH CUCTEMBI IEPENAUN |

BER (Bit Error Ratio — xospduuuent |gors

OUTOBBIX OIMoO0K), a TaK xKe _[}_' Vask

COOTBETCTBYIOIIUH emy Q-daxrop. | & oy % WS, | i 10 Lqm %mm
o= b | S SHou]” :

OHpeI[eJ'H/ITC CKOpPOCTh He€pcaavu CHUrHajia B
Meas.
JIMHUW WU BPEMs HapacTaHUd W BPEM:A Cliaga eoxrem b

¢ponTa mmmynbca (o yposaio 20 — 80%). Do | Proteoe | Qe | BNV oo | T

3agaua Ne26 Illar mexnay necymumu cucrembl WWDM (nByx okonHas cucrema A1 =1310 HM.,
A2 =1550 HM.) coctaBisier AL = 240 M. Onpeznenure, 4YeMy paBeH IIar 4acTOTHOM ceTkH fs
COOTBETCTBYIOIIUN AA.

3agaya Ne27. Jlng TEXHOJOTMM MYJBTUIUIEKCUPOBAHUS C Ppa3[EICHHEM IO JUIMHE BOJHBI
(HDWDM), omnpenenuTts BEPXHIO TPAHUILY AOMYCKOB Ha (iyKTyarmio Hecymwmx fs; ecau mar
MEXy HECYILIUMHU IO ITIMHE BOJHBI As IpuMepHO paBeH 0,1 HM., a CKOpOCTh Mepeiaun Ha KaX 101
Hecyuieit 2,5 ['out/c.

3agaya Ne28. Jlng TeXHOJOTMM MYJBTUIUIEKCUPOBAHUS C Pa3[EICHHEM IO JUIMHE BOJHBI
(HDWDM), onpenenuTb BEpXHIOK TPAHUILY JOMYCKOB Ha (QuyKTyaruio Hecynmx fs; ecnm mar
yactoTHoro muaHa 25 I'T'h., a ckopocTh nepeiadyn Ha Kaxou Hecymeit 2,5 I'out/c.

3agaya Ne29. Jlng TeXHOIOTMM MYJbTUIUIEKCUPOBAHUS C pa3[elIeHHEM 110 JUIMHE BOJHBI
(DWDM), ompenenuTs BEpXHIOI T'PaHHUIYy TOIMYCKOB Ha (uIyKTyarmioo Hecymmx fs; ecnmu mar
MEXy HECYIIUMH TI0 JUTHHE BOJHBI As = 0,4 HM., a CKOPOCTh Tepeadl Ha Kaxaou Hecymen 10
I'burt/c.

3agaya Ne30. [lng TeXHONOTMM MYJBTUIUIEKCUPOBAHUS C pa3[elIeHHEM 10 JUIMHE BOJHBI
(DWDM), onpenenuTh BEpXHIOK TPaHUILY JOMYCKOB Ha (uykryanuro Hecymmx fs; ecnm mar
gactotHoro mana 100 I'T'1., a ckopocTs nepenaun Ha Kaxaou Hecymieit 40 ['6ut/c.

3agaya Ne31. Bsl paccuntsiBaeTe JIMHHIO NpoTsKEHHOCTHIO 100 kM. g nmoctpoenust BOJIC
ucnonb3yercss SSMF-BonokHo ¢ qucniepcueit Ha A=1,5 Mkm paBHO# 17 ric/HM KM 1 iotepsimu 0,2
nb/xkM. [Ing xomrmeHcanuy AWCHEPCHHM B JIMHUM CBSI3U Ipejmnojaraercs ucrnonb3oBate DCF-
BOJIOKHO ¢ aucnepcueit Munyc 100 c/am kM u morepsimu 0,55 nb/km na A=1,5 mxMm. OnipenenuTsb
iy komnercupytomiero DCF BosiokHa, a Tek e MOoJIHbIe TOTepH (3aTyXaHKe) B OJTY4YHBIIECHCS
JVHUH.



3agaua Ne32. Bel paccunteiBaete JuHUIO NpoTspkEHHOCTHIO 100 kM. st moctpoenus BOJIC
ucnonb3yercss SSMF -BosiokHO ¢ nucniepcueii Ha A=1,5 MkM paBHo# 17 nic/aM kM u notepsimu 0,2
nb/kM. Jlng xomreHcanuy AWCIEPCUU B JIMHUM CBSI3U Tpearnoiiaraercst ucrnoib3oBats DCF-
BOJIOKHO ¢ aucnepcueit muHyc 170 nc/am kM u norepsimu 0,6 nb/km Ha A=1,5 Mmxm. OnpenenuTsb
uHy komnercupytomiero DCF BosiokHa, a Tek e MOoTHbIe TOTepH (3aTyXaHKe) B OTYYHUBIICHCS
JIMHUH.
3agauya Ne33. B tpancnonzaepax obopynoanus T8 «Bonara» mns (kanameHoit OSl) ckopoctu
nepepaun 100 I'6ut/c ucnonwsszyercs dopmar moxymsiuuun DP-QPSK (Kaxaeiii cumBon QPSK
CUTHAJIa MOXKET MPUHUMATh OJHO M3 YeThIpex 3HaueHui ¢aswl: 0, w2, m, 31 /4. CnenoBaTelbHO,
kaxabpiii cumBon QPSK curnana nepenHocur 2 6uta uHdopmarmu. Kaxasiii cumos DP QPSK
curHaina cojepxut aBa cumBoina QPSK curnama, crnemoBarenbHO, OH mepeHocuT 4 Owura
uH(popMalnu.). YUHUTHIBas, 4YTO TeMmIleparypHass (QUIyKTyalus HeCylleld HCHOJb3YyeMOro B
tpancnonepe naszepa Af = 1.2 I'T1, onpenenure B KAKUX U3 MEPEUNCICHHBIX YaCTOTHBIX IUIAHOB
cuctem HDWDM (25T, 12,5 I'Ty) u DWDM (0,8 1M, 0,4 HM) MOT'YT HCIIOJIb30BAThCS TaHHbBIC
TpaHCIOHEpHI!
3amaua Ne34. Bei ucnosnb3yere o6opynoBanue SDH-(STM-256). YuuteiBasi, 4T0 TeMIepaTypHast
GuIyKTyaIus HecyIiel KCIoib3yeMOro B TpaHCIOHAEPE BIOpaHHOM ammaparypsl jiazepa Af = 2
I'T, onpenenuTe B KaKUX U3 MEPESYUCIICHHBIX YaCTOTHBIX I1aHoB cucteM HDWDM (25 1T, 12,5
I'Tn) u DWDM (0,8 M, 0,4 HM) MOTYT UCIIOJIB30BAaThCSl JAaHHBIE TPAHCIIOHAEPHI!
3apaua Ne35. B cetu EPON (FTTP) Mexay ONTHYECKHUM JIMHCHHBIM TEPMHUHAIOM H
ONTHYECKUM CHCTEMHBIM TEPMUHAIOM HUCIIOIb3yeTcst BOokHO G.652 (ZWPF) ¢hupmer Hitachi co
CIIEYIOIIUMU MapaMeTpaMu: 3aTyxanue 11 AauHbl BoJdHbl A= 1310 am. Cocrapnset 0,38 ab/km.,
a st A = 1550 em. — 0,23 nb/km., anuHa BomHBI HyneBoi mucmepcuu 1300 HM.

B cetu ucnosnezosan PLC Splitter 1x4
C BHOCUMBIMU MOTepsiMu 7,2 b, Ha KaxIbIi BEIXO/ KOTOPOT'O Yepe3 BOJIOKHO TojicoeinHeHbr PLC
pa3BerBUTeNN 1X8 ¢ BHOcuMbIMU ToTepsmu 10,5 ab. Pe3epBHas MOIIHOCTh NAaHHOW CETH TO
crangapty IEE 802.3ah coorserctByer PX-20U T.e. 26 nb. Ilpu cTpouWTeabCTBE JTHHHU
UCIIONIB3YETCS «Cymep-cBapka» (Super Fusion), a KoJHYeCcTBO CpalieHUil He MPEBBIIIAET BOCKMH
obmmmMm 3aryxanuem 0,44 nb; mpu sToM Ha yeThipéx LC coennnennsx tepsercs cymmapro 0,48
nb. Onpenenute mpeaen NalbHOCTH JTUHUHM, OTPAaHMYEHHBIA 3aTyXxaHUEM, C Y4YETOM pe3epBa
noyiepskku (Maintenance margin) 8 1 ab.
3amaua Ne36. B cetu GPON (FTTP) mexay ONTHYECKHM JIMHEHHBIM TEPMHUHAIOM H
ONTHYECKUM CHCTEMHBIM TEPMUHAIOM HCIOJIb3yeTcs BojokHO G.652 (ZWPF) ¢hupmer Hitachi co
CJIEAYIOIIMMHU TapaMeTpaMHu: 3aTyxaHue s AauHbl BoIHbI A= 1310 M. Cocrasnser 0,4 nb/km.,
a gua A = 1550 um. — 0,25 nb/km., nnuHa BonHbI HyneBod aucnepcuu 1320 HM.

B ceTtu ucnonb30BaH CTaHIapTHBIN
pa3BerBuTENb 1X32 ¢ BHOcuMbIMM notepsimu 18,5 nb. PesepBHast MOIIHOCTH JaHHOW CETH MO
craaapty [TU G.984.2 cooTBeTcTBYyeT onTHKe Kiacca B 1.e. 25 ab. [lpu ctpoutenscTBe TMHUA
UCTIONIB3YeTCSI CBapKa MpPH OSTOM KOJIMYECTBO CpAIIeHWH HE TPEBBIIIACT MIECTH OOIINUM
MakcuMaibHBIM 3aTyxaHuem 0,44 nb; mpu 3TOM Ha 4YeTBIPEX CTaHIAPTHBIX coenuHuTenax SC
MaKCUMaJIbHO MOXkeT motepsatbes 2,40 nb. Omnpegenure mnpenen JadbHOCTH JIMHHM,
OTpaHUYCHHBIN 3aTyXaHUEM, C YIETOM pe3epBa no yiepkku (Mmaintenance margin) B 1 ab.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHHUs

Onenka Kpurtepuu oneHuBaHus M0 IK3aMEHY
OLIEHKY «OTJIMYHO» 3acily’)KUBAaeT CTYIEHT, OCBOMUBIIUN 3HAHUS,
Bricokuit YMEHUS, KOMIETEHLUMH M TEOpeTHYecKuid marepuaid 0e3 mpoOesos;
YPOBEHB «5» BBINOJIHUBIIMKA BCE 3aJaHUA, NPEIyCMOTPEHHbIE y4eOHBIM IUIAHOM Ha
(OTJII/I‘-IHO) BBICOKOM Ka4y€CTBCHHOM YPOBHE; MPAKTUYICCKHUC HaBBIKH
npoeCCHOHATBHOIO MPUMEHEHUSI OCBOCHHBIX 3HAHUH C(OPMHPOBAHBI.
OOHapyXMBIIIEMY BCECTOPOHHEE CHCTEMAaTHYEeCKOe 3HaHHe Yy4yeOHO-




MPOrpaMMHOT0 MaTepuaia, yMeHue CBOOOJIHO BBIMOIHATH MPAKTHUYECKHE
3a/1aHKUsl, OCBOMBIIEMY OCHOBHYIO JIUTEpaTypy W 3HAKOMOMY C
JIONIOJTHUTEIILHOM ~ JINTEPATypoOi, pPEKOMEHJIOBAaHHOH  MPOrpamMMoOi.
BrictaBinsiercst cTyieHTaM, YCBOMBIIIMM B3aMMOCBSI3b OCHOBHBIX IMOHATHMA
TUCIUIUIMHBIL B WX 3HAUYEHUW Mg [puoOperaeMoil mpodeccud,
MPOSIBUBIIIEMY TBOPYECKHE CIOCOOHOCTH B TOHMMAaHWHW, W3JIOKEHUHU U
HCIOJIb30BaHUU Y4eOHO-IIPOrPaMMHOI0 MaTepuasa

OIICHKY  «XOpOILO»  3aClyXKHMBAaeT CTYJEHT, MPAKTHUYECKH

Cpennwuii TIOJTHOCTHIO OCBOMBIIINI 3HAHUS, YMEHHSI, KOMIIETCHIIUMU U TEOPETUICCKUIA
YPOBEHB «4» MaTepuain, Y4eOHbIC 3a/laHds HE OICHEHbl MAaKCHUMAJbHBIM YHCIIOM
(xoporo) O6ayutoB. OOHapyXHMBIIEMY IIOJHOE€ 3HAHUE Y4E€OHO-IIPOrPAMMHOIO

MaTepuaia, YCIHEIIHO BBINOJIHUBIIEMY IPEIyCMOTPEHHBIE IPOrpaMMOi
3aJlauy, YCBOUBIIEMY OCHOBHYIO PEKOMEH/I0BAaHHYIO JINTEPATYpy.
OLIEHKY «Y/IOBJIETBOPUTEJIbHO» 3aCIyKUBAET CTYIEHT, YACTUYHO C
npo0enaMy OCBOMBIINM 3HAHMS, YMEHUS, KOMIETEHIIUN U TEOPETUUECKUN
MaTepHal, 4acTh Y4eOHBIX 3aJaHHil JTMOO HE BBHITOJIHWI J0 KOHIA, JIU00

IToporoBsslii OHU OLIEHEHbI YUCIOM OauIOB OJM3KUM K MUHUMAaJIbHOMY, HEKOTOpBIE
YPOBEHB «3» NPaKTUYeCKHe HaBBIKM He copmupoBaHbl. OOHApYXKHUBIIEMY 3HAHHE
(YZOBIIETBOPUTENl | OCHOBHOTO Y4eOHO-IIPOrpaMMHOI0 MaTepuasa B 00beMe, HE0OX0IMMOM
bHO) JUId JanpHeidmeid y4eObl ¥ mpexacrosmeid paboTel 1o mpodeccud,

CHPABJSIIOIEMYCS.  C  BBINOJIHEHUEM  3aJlaHui, IPelyCMOTPEHHBIX
nporpamMoii.  OOnamaromM ~ HEOOXOIUMBIMH  3HAHUSMH,  HO
JIONYCTUBIIMM HETOYHOCTU B OTBETE€ HAa 3K3aMEHE M IPH BBINOJIHEHUH
HK3aMEHAIMOHHBIX 3a/IaHUM.

MuHMMaNbHBIH OLIEHKY «HEY/IOBJIETBOPUTENILHO» 3aCIYyXXMBAaeT CTYIEHT, He
YPOBEHB «2» OCBOUBILIUHN 3HAHUS, YMEHHS, KOMIIETEHLIUN U TEOPETUUYECKUI MaTepuail,
(HeylOBIIETBOPUT | yueOHble 3aJaHMsl HE  BBINOJHMI, TPAKTHUYECKUE HAaBBIKU  HE
€JIbHO) c(OpMHUPOBAHBI.

Kputepuu oneHuBaHus MO 324€TY:

TectoBbie 3amanHusi cOCTOMT U3 35-45 TeOpeTHUECKHUX BOIPOCOB MO TEMATUUYECKUM
pazmenaMm paboueilt mporpamMmbl  Y4eOHOW ITUCHUILIMHBI 5-r0 cemecTpa. CucTema OILIEHOK
BBITIOJTHEHHS] KOHTPOJILHOTO 3a4€THOTO TECTUPOBAHUS:

— «OTJIMYHO» — KOJUYECTBO MPAaBWIBHBIX 0TBETOB OT 90% 1m0 100%;

— «XOPOIII0Y» — KOJMYECTBO MPAaBUIBLHBIX OTBETOB OT 75% 10 90%;

— «yZIOBJIETBOPHUTEIBHOY» — KOJMYECTBO MPAaBUIIBLHBIX 0TBETOB OT 60% 10 75%.

— «HE yJIOBJIETBOPUTEIHHOY — KOJIMUYECTBO MPABUIHHBIX OTBETOB MeHee 59%.

CucreMa OLIEHKH MPAKTUYECKOT0 3a4E€THOTO 3a/IaHUS:

— «OTIAUYHO» — CTYAEHT TMOJHOCTBIO M TMPABWJIBHO BBIMIONHWI 33JaHUE 3a TpPH
aKaJIeMUYECKHX Yaca;

— «XOpOIIO» — CTYIEHT IMOJIHOCThI0 W TPABWIHLHO BBHIMOJTHWI 33JaHUE 3a YEThIpe
aKaJIeMUYECKHX Yaca;

— «YIOBIIETBOPUTENHHO» — CTYIACHT 3a 4YeThIpe aKaJeMHYeCKHX 4Yaca TMPaBUILHO
BBITTOJTHWIT BCE TIOCTABIICHHBIE B 3aJTaHUH 33]]a9l, KPOME MTOCTIeTHEH.

— «HE YIOBJIETBOPUTEIHLHOY» — BO BCEX OCTAIBHBIX CIy4asX (K MpUMeEpy — CTYACHT OLIHOCS
IIPY BBHITIOJTHEHUH OoJiee, YeM B OJHOHM TOCTAaBJICHHOHW 3ajadye B 33JaHUU WM HE BIIOKUIICS BO
BPEMEHH BBITIOJIHEHUS B YETHIPE aKaJeMHUECKHUX Jaca).

«3a4TeH0» BBICTABISIETCS OOYYAIOIUMCS MOJYyYUBIIEMY IO 3a4eTHOMY TECTy |
IPAaKTUYECKOMY 33JaHUIO OLIEHKU «OTIMYHO», «XOPOLIO» MM «YAOBIETBOPUTEIILHO» B JHOOOM
COYETaHHUM — TOIYCTUBIIMM IIOIPEIIHOCTH B OTBETE HA 3a4E€TE U IIPU BBINOJHEHUN IIPAKTUYECKUX



3a/laHuii BBIHOCUMBIX Ha 3a4€T, HO 00JIaaf0IIMM HEOOXOIUMBIMU 3HAHUSMU U YMEHUSMU JIJIST KX
YCTPaHEHUS IPU KOPPEKTUPOBKE CO CTOPOHBI MPENOAaBaTeNsl.

«He 3a4TeH0» BBICTABISICTCS] 00YJAIOIIEMYCS IMOTYYHBIIEMY 10 3a4ETHOMY TECTY HITU
MPAKTUYECKOMY 3a/laHdI0 OIICHKY «HE YAOBIETBOPUTEIBHO» — T.e. OOHApYXKHUBIIEMY
CYIIIECTBEHHBIC MPOOENhl B 3HAHUSX OCHOBHOTO MPOTPAMMHOI0 MaTepuaia Mo JUCIUILIMHE,
JOMYCTUBIIEMY MPUHIUIHAIBHBIE OLIIMOKH B BBIMOJTHEHUH MPETyCMOTPEHHBIX MPOTrpamMMoin
MPaKTUYECKUX 3aJaHui (OTCYTCTBUE 3HAHUM 3HAUUTEIHHON 4YacTH MPOrPaMMHOr0 Marepuaa;
HEIIOHUMAHUE OCHOBHOI'O COJAEpPKaHUSA TEOPETUYECKOr0 MaTrepuana; HEYMEHHE IPUMEHSTh
TEOPETUYECKUE 3HAHUS MPU PELICHUU MPAKTUYECKUX 3a/]a4; JOMYCTUBIIEMY INPUHLHUIUAIbHbIE
OILLIMOKH.

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMH
3JI0pOBbsI BEIOUPAIOTCA C YI€TOM UX WHAMBUIYATbHBIX ICUXO()U3NYECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM M JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 37I0POBbS
MPEIOCTABIISCTCS JOTIOJHUTEIFHOE BPEMS JIJIs IOATOTOBKU OTBETA HA SK3aMEHE;

— [IpU NPOBEJICHUH IPOLEAYPhI OLICHUBAHUS PE3YyIbTATOB 00YyUEHHsI HHBAJIUIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TPEIYCMAaTPUBAETCS MCIIOIB30BaHUE TEXHUYECKHX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAUBUIYAIbHBIMA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
U MHBAJIUAOB TPOLESYpa OLCHUBAHUS PE3yJIbTAaTOB OOydYeHHMs] 10 JAUCLUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIponienypa oneHMBaHUs Pe3yJbTaTOB OOYUYEHMs] WHBAIMUJOB U JIUI| C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH  3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPEI0CTaBICHUE
uHpopmauuu B (opMax, aZANTUPOBAHHBIX K OIPAaHMYCHHUSIM HX 370pOBbS U BOCIPHUATUSA
uHpOpMaLNK:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

5. Ilepevyennb y4eOHO JuTEpaTyphl, HHPOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH
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5. Canex b., Teiix M. Ontuka u ¢oronuka. [Ipunuunel npumenenus T.2. JloaronpyaHblii:

N3natensckuii Jom «MuTennexkty, 2012 — 784 c.

5.2. UnHTepHeT-pecypcbl, B TOM 4YHCJIe COBpeMeHHbIe NpodeccHOHATbHbIE 0a3bl

JAHHBIX U I/IH(l)OpMaI[I/IOHHbIe CIIPpaBOYHbIC CUCTEMbI

l.

Ju1eKTpOHHO-0HOIH0Te HbIe cucTeMbl (IBC):
1. BBC «fOPAUT» https://urait.ru/
2. OBC «JIAHb» https://e.lanbook.com

Pecypcbl cBoOOAHOTO fOCTYHA:

Caiit paspaboTuMka NpOrpaMMbl SMYISIIUM  paboThl  riobOanmbHBIX ceTet GNS.3:

http://www.gns3.net/

2. Kypnan «TexHuka CBA3W» — MNPOU3BOJCTBEHHBIH TEXHUYECKUW KYpHaJI, OCBEIIACT BCE
aCIIeKThI TEJICKOMMYHUKaIUi 1 cBs3u: https://iks.sut.ru/rubricator/tehnika-svyazi/



http://www.techbook.ru/book_list.php?str_author=%D0%9A%D1%81%D0%B5%D0%BD%D0%BE%D1%84%D0%BE%D0%BD%D1%82%D0%BE%D0%B2%20%D0%A1.%D0%9D.
http://www.techbook.ru/book_list.php?str_author=%D0%9F%D0%BE%D1%80%D1%82%D0%BD%D0%BE%D0%B2%20%D0%AD.%D0%9B.
http://biblioclub.ru/index.php?page=book&id=209018
http://biblioclub.ru/index.php?page=book&id=480597
https://urait.ru/
https://e.lanbook.com/

CoOcTBeHHbIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H MH(OPMAIMOHHBIE pecypchl
KyoI'y:

1. DnexTpoHHas HHPOPMAIIMOHHO-00pa3zoBarenbHas cpega MoynpHoro JluHaMHuecKoro
O6yuenus KyoI'Y — paznen «Ontuyeckue 1udpoBbie TeIEKOMMYHUKAIIMOHHBIE CHCTEMBIY
https://moodle.kubsu.ru/enrol/index.php?id=372

2. baza yueOHBIX MJIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, ITyOIUKAIUA U
koHpepenmmii http://mschool.kubsu.ru/

3. DaekTpoHHbIi apxuB qokyMenTo KyoI'Y http://docspace.kubsu.ru/

Jns co3nanus v myONMKalMy KOHTEHTa M y4eOHbIX OOBEKTOB IMpErnojaBaTesieM HCIOJIb3YyeTCs
ciyx0a BUICO TPAHCISIUU U MHCTPYMEHT JJIs SJIEKTPOHHON KOMMYHUKAIIMHA ¥ OOPaTHOMN CBSI3U
CO CTyZIEHTaMHU UCIOJIb3YETCS.

6. MeTonnueckme ykasaHus 1Jis1 00y4aroIIUXCs 110 OCBOCHHUIO I CUMIIIMHBI (MOLYJIs1)

Jlexius siBAsieTCSI OAHOM U3 POPM M3YyUEHHS TEOPETUYECKOTO MaTepHaa 1mo AUCHUTIIHHE.
B xoze nekunoHHOro Kypca mpoBOAUTCS U3JI0KEHUE COBPEMEHHBIX HAYUHbIX MOJX00B U TEOPUH.
B rterpamu 18 KOHCHEKTUPOBAHUSA JIEKIMHA HEOOXOAMMO HWMETh IO, TA€ IO XOay
KOHCIIEKTUPOBAHUSI AETAIOTCS HEOOXOIMMBIE TOMETKHU. 3alHCH JOIDKHBI ObITh H30UPaTEIbHBIMH.
B xoHCHeKTe MPUMEHSIOT COKpAIIEHHUE CIIOB, YTO YCKOPSET 3amuch. Bompockl, BO3HUKAOIINE B
XO0JI€ JIEKIMH, €CIIU HE 3aJaHbl Cpa3y, PEKOMEHYETCs 3alMChIBaTh HA MOJSAX U M10CJI€ OKOHYAHUS
JIEKIIMU OOpaTUTHCS 3a pa3bsICHEHHWEM K IpernojaBaTento. HeoOXoauMo akTHBHO paboTaTh ¢
KOHCIIEKTOM JIEKIIMM: IOCJ€ OKOHYAHHUS JIEKIMH PEKOMEHAYETCsl NMepeunuTaTb CBOM 3alllCH,
BHECTH TOIIPABKU U JONIOJHEHUS.

OnHMM U3 OCHOBHBIX BUJIOB JIEATEIBHOCTH CTYAEHTA SIBJISIETCA CaMOCTOsITENbHAs padoTa,
KOTOpas BKJIIOYAET B ce0s1 M3yyeHHe JEKIIMOHHOIO MaTepuaa, ydeOHUKOB U Y4eOHBIX MOCOOUIA,
MOJIFOTOBKH K BBITIOJTHEHUIO Ja00PaTOPHBIX pabOT U 0(OPMIICHUIO TEXHUYECKUX OTYETOB 110 HUM,
a TaK K€ MOATOTOBKM K NPAKTUYECKUM 3aHATHSAM M3yYEHHUEM KPATKOW TEOPUH B 3aJaYHUKAX U
pELIeHNH JOMAITHUX 3a/JaHUH.

Metoanka caMOCTOSITEIbHOM pabOThI MPEIBAPUTENBHO PAa3bsACHIETCA MpenojaBareieM U
B TIOCJEAYIOIIEM MOXET YTOUHATHCA C YYETOM WHIUBUIYalIbHBIX OCOOEHHOCTEH CTYAEHTOB.
Bpems 1 MecTto caMoCTOATENIbHOW paboThl BHIOMPAIOTCS CTYJEHTAaMHU MO CBOEMY YCMOTPEHUIO
IUTAHUPOBAaHKUE BPEMEHU Ha CaMOCTOSTENNbHYIO padoTy, HEOOXOAMMOIO Ha U3yUEHHE HACTOSIIeH
JUCLUIUINHBIL, CTYAEHTaM JIy4dlle BCEro OCYLIECTBJIATh pPAaBHOMEPHO Ha BECh CEMECTP,
IpeycMaTpuBasi IpU STOM PETyYJIIPHOE MOBTOPEHHE NMPOUIEHHOTO MaTepHara.

CamocrodaTenbHy0 paboTy HaJl JUCUUILIMHOM ClielyeT HAYMHATh ¢ U3Y4YEHUs IPOrPaMMBbl,
KOTOpasi COJEP>KUT OCHOBHBbIE TpeOOBaHMS K 3HAHUSAM, YMEHHSIM M HaBbIkaM OOydaeMbIX.
O06s13aTenbHO cilelyeT BCHOMHUTD PEKOMEHJAlMU MTPETIo1aBaTelis, JaHHbIE B X0/1€ YCTaHOBOYHBIX
3aHATUNA. 3aTeM cleAyeT MPUCTYNaTh K U3YYEHHIO OTHEIbHBIX pa3leloB U TeM B MOpPSIKE,
IIPEyCMOTPEHHOM IPOTPaMMOM.

[TonyunB mnpencraBieHne 00 OCHOBHOM COJAEpX aHUM pa3zesia, TeMbl, HEOOXOAMMO
U3Y4UTh MaTepHuaj Mo TeMe, M3JI0XKEeHHbIH B yueOHuke. llenecoobpazHo COCTaBUTH KpaTKUi
KOHCIEKT WM CXEMY, OTOOpaKarolllyl0 CMBICI U CBSI3M OCHOBHBIX MOHSATUH JTaHHOTO pasfelna U
BKJIIOYEHHBIX B HEro TeM (win Oojee MNPOAYKTUBHO — JOIMOJHUTH KOHCIEKT JIEKIIHH).
OO0s3aTeNnbHO CcleAyeT 3aluChbiBaTh BO3HUKILIKE BOIPOCHI, HA KOTOpbIE HE YJAIOCh OTBETHUTH
CaMOCTOSITENIBHO.

Heo0xo1uMo n3y4nuTh CHUCOK PEKOMEHI0BAaHHOM JINTEPATyphl U yOeAUTHCS B €€ HaTu4nuu
B JIMYHOM TOJIb30BAHUU WJIM B MOAPA3ACICHUSIX OMOIMOTEKH B OYMa)KHOM MIIM 3JIEKTPOHHOM
Buje. Bcio ocHOBHYIO yueOHYIO IUTEpaTypy JKellaTelbHO U3ydaTh C COCTAaBICHHEM KOHCIIEKTA.
UreHne nuTepaTyphl, HE COIPOBOXKIAEMOE KOHCIEKTUPOBAHUEM, MaJIO pe3yJbTaTUBHO. llenp


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

HalMCaHUs KOHCIIEKTA 10 AUCHUILINHE — C(OPMHUPOBATH HABBIKH 110 TIOUCKY, OTOOPY, aHATN3Y U
dbopMynupoBaHUIO Y4eOHOTO MaTepuaia. DTH HaBBIKU 00s3aTeNIbHBI 17151 JIF0OOTO CHEeIHaUCTa C
BBICHIMM OOpa30BaHMEM HE3aBUCHUMO OT BBIOPaHHOTO HampaBieHHs. Hammcanume KOHCIEKTa
JOJI’KHO OBITh TBOPYECKUM — HYXKHO HE MIEPENUCHIBATH TEKCT U3 HICTOYHUKOB, HO MBITAThCS KPATKO
U3JIaraTb CBOMMM CJIOBAMM COJEPKAaHUE OTBETA, IPHU 3TOM MAKCHUMAJIBHO €ro CTPYKTYpUPYS U
UCIIOJIB3YSl CHMBOJIBI M YCIIOBHBIE 0003HaueHus (B 3ToM Bam moMoryT BOIpOCkl BHIHOCHMBIE Ha
3a4€THOE TECTHUpOBaHME M 3k3aMeH). KommpoBaHue M 3ayuMBaHHE HEOCMBICIEHHOIO TEKCTa
TPYJOEMKO U 1O OOJIBIIOMY CUETYy HE UMEET [03HABATEIbHON U MpaKkTUYeckoi neHHoctu. [lpu
paboTe Haja KOHCIEKTOM 00f3aTENbHO BBIABJIAIOTCS M OTMEYAIOTCS TPYAHbIE s
CaMOCTOSITENIbHOTO U3y4YEHUS BOIIPOCHI, C KOTOPHIMU YMECTHO OOPaTUThCA K IIPEOAaBaTeNio Ipu
MOCEIICHUH 3aHIATUH M KOHCYJIbTAIUi, 1100 B MHAWBUAYAIbHOM nopsiake. [Tpu urenun yaeOHOM
U HAy4yHOW JUTepaTyphl HEOOXOAMMO BCErja CIEIUTh 32 TOYHBIM M IOJIHBIM TOHHMaHUEM
3HA4YCHUS TEPMUHOB U COJIECPKAHUS IIOHATUH, UCIIOJIB3YEMBIX B TEKCTE. Beeraa cienyer yrouHsaTh
3HAYEHUS MO CIOBAPSIM WU SHIUKIONEAUSIM, TPU HEOOXOIMMOCTH 3aIMKCHIBATD.

K mabopatopHbiM paboTam clieAyeT HOATOTOBUTHCS MPEIBAPUTEIHHO, O3HAKOMHUBIIHUCH C
KpaTKoil HO creuupuyeckoil Teopueil pa3MelmeHHOW B COOTBETCTBYIOLIEH METOAUYKE.
Pexomenayercs 03HaKOMUTBCS 3apaHee U ¢ METOJUYECKMMHU PEKOMEHIAUAMHU 110 MPOBEICHUIO
COOTBETCTBYIOIIEH JlabopaTopHOil paboOThl, W B ciay4yae HEOOXOIMMOCTH MPOBECTU
IIPEABAPUTENIBHYIO ITIOArOTOBKY. BH1€0 JIEKIIMM TOMOTrar0T BCLIOMHUTh ayIUTOPHBINA MaTEepHal.

HenocpencrBenHass MmOAroToBKa K 3a4yeTy OCYLIECTBISETCS IO TeMaM JIEKIIMOHHBIX
CEMHUHAPCKUX 3aHATUHN U JaOOPaTOPHBIX padoT.

Bces paGota o opranuzanuu BeIOOpa CTYACHTaMU TEM KYPCOBBIX IIPOEKTOB U 3aKPEIICHUIO
HAYYHBIX PYKOBOJIUTENEH MPOBOIUTCSA KadeIpoil ONTO3IEKTPOHUKH, COBMECTHO C 3aBEIyIOIIUM
Kadeapsl.

[IpumepHasi TeMaTHKa KypCOBOTO IPOEKTUPOBAHUS pa3padaThiBa€TCs M EKETrOJHO
oOHoBIseTCA Kadeapol. 3aKperuieHue 3a CTyIeHTaMU TeM KYPCOBBIX ITPOEKTOB MPOU3BOIUTCS 110
UX JIMYHBIM 3asBJICHUSIM Ha UMS 3aB Ka(eapoil, 0 COrJacOBaHUIO ¢ HAyYHBIM PYKOBOAMTEIEM
BO3MOYKHO KOPPEKTUPOBKA BBIOPAaHHOH TeMbl. B nanbpHeNIIeM CTYA€HT U HayUHbIH pyKOBOAUTEINb
COCTaBJISIET 3aJlaHUE C MOAPOOHBIM IJIAHOM IO BBIIOJHEHUIO KypcoBoro mpoekra. I[TonpoOHas
uHopMalus 1o TpeOGOBaHUAM K KypCOBOMY NMPOEKTHPOBAHHIO paciiojiaraeTcs Ha caiite kadepbl
ONTO3JIEKTPOHUKH B JOKYMEHTE MeTOINYECKHE YKa3aHUs 10 BBIIIOJHEHUIO KYPCOBBIX IIPOEKTOB:
https://kubsu.ru/ru/ftf/trebovaniya-k-oformleniyu-vkr-i-kursovyh-rabot-magisterskih-dissertaciy

HenocpencrBenHas MoAroToBKa K 3a4€Ty M 3K3aMEHY OCYILECTBIIAETCS IO BOIPOCaM U
3ajauam, MpeACTaBIEHHBIM B JaHHOH y4eOHOW Mmporpamme TUCHMILUIMHBL TINATeNbHO M3Y4YHTe
(GOpMYyIUPOBKY Ka)J0r0 3K3aMEHAIlMOHHOI'O BOINPOCA, BHUKHUTE B €r0 CyTh, COCTaBbTE IUIaH
OTBETa, TaK KaK 9K3aMeH cAaéTcs B yCTHOU opmMe B X0/ie AUAajIora NpenoJaBaTessi Co CTYAEHTOM.

B ocBoeHun AMCHMIUIMHBI MHBAIUJAMU M JULAMU C OIPAHHYEHHBIMH BO3MOXHOCTSIMH
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEeT WHAMBHyaldbHas y4yeOHas paboTa (KOHCYNIbTAllMM) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEIMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CIOCOOCTBYIOIUM MHJMBUYaTU3allii O0y4EHHUS U YCTAaHOBJIEHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0YyYaloIUMCS WHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOKHOCTSIMU 3/10POBBSI.

7. MaTepuajibHO-TEXHHYECKOE o0ecnevyeHue mo JuCcuuninge (MoayJi)
HaumenoBanue CIICIIHaJIbHBIX

Ne N OcCHAIIIEHHOCTh CIIEIHAIbHBIX ITOMEIIEHUI
MTOMEIICHUH
1. YueOHbIe ayIuTOpUHU U1 | JIeKkuMoHHAsE ayauTOpusi, OCHAIllEHHAas IPE3eHTALlMOHHON
MPOBECHUS 3aHATHH JICKIIMOHHOTO | TEXHUKOW (IIPOEKTOp, 3KpaH, KOMIBIOTEP/HOYTOYK) U
THTIA COOTBETCTBYIONIUM MpOoTpaMMHBIM obectiedeHueM (I10) mst

BOCIIpOU3BeNeHUsT  (QaitmoB  dopmara jpg u  avi.
JlocTaTOuHBIM KOJIUYECTBOM IocaouHbIX MecT: Ne 209C, No
315C, Ne201



https://kubsu.ru/ru/ftf/trebovaniya-k-oformleniyu-vkr-i-kursovyh-rabot-magisterskih-dissertaciy

2. YueOHble ayJIUTOPHUU Ul | AyIUTOpHs OCHAIlEHHAsE MEJIOBBIMH MM MapKepHBIMH
TIPOBEICHUS 3aHIATHH CEMHHApPCKOTO | JOCKaMH, NMPE3CHTAIMOHHONW TEXHHKOW (IIPOEKTOp, IKpPaH,
THIIA, TPYNIIOBBIX ¥ HHANBUIYANbHBIX | KOMIIBIOTEP/HOYTOYK) U COOTBETCTBYIOIIMM HPOTPAMMHBIM
KOHCYJIbTAIlNH, TEKymero KOHTpoist M | obecneuenuem (I[10) mis  BocmpomsBeneHus — Qaitnos
MPOMEXXYTOYHOH aTTeCTalun ¢dopmara jpg w® avi., [OOCTATOYHBIM  KOJHYECTBOM
nocago4dHbix MecT co croiaaMu: Ne209C, Ne205aC, Ne315C,
Ne211C
3. Yuebusle ayAuTOpun i | Jla6opaTopus, yKOMIUIEKTOBAaHHASA —CHENMAIU3UPOBAHHOM
TPOBE/ICHHs! TA00PATOPHBIX Me0enbl0 M TEeXHHYECKUMU  CPEACTBAMHM  OOy4eHHs.
3aHsTHIi (paboT) [IpoBenenne  3aHATHI  7TAaOOPAaTOPHOTO  TPaAKTHKyMa
MIPEAYCMOTPEHO B «KOMITBIOTEPHOM KJIAcCE CIEIHAIbHBIX
mucuutuiaey (ayauropus 205¢, kak ampTepHatuBa 133c). B
HalW4he JeCSATh IOC3AOYHBIX MECT CTYAGHTaM Ui
WHAWBHAyaNbHOW padotel ¢ OBM m nHeobOxommmemm I10
(GNU-munensus GNS3).
HJ'ISI CaMOCTOSITEILHOMN pa6OTBI o6yqa}omnxc;1 MpEeayCMOTPCHBI IIOMCIICHHUA,

YKOMILJIEKTOBAHHBIE CTICIIUATN3UPOBAHHON MeOEbI0, OCHAIIICHHBIE KOMITBIOTEPHOU TEXHUKOM C
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedeHreM JOCTyIa B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaATENBHYIO CPEly YHHBEPCUTETA.

HaunmeHoBaHuE TOMENIEHUN 19
CaMOCTOSATENIFHON pabOTHI
obOy4aromuxcs

OcCHaIIEHHOCTh TIOMEIEHHUH JITS CaMOCTOATENBLHON paGoThI
00yJaroIuXCs

IlTomeleHre s caMOCTOSATEIBHOM
paboTel 00yyarouxcs (YUTaabHbIH
3ax HayuHo# Oubnnorexu)

MebGenb: yueOHas Mebeb

Kommrext CHCHHaJ’IH?;HpOBaHHOﬁ Me6eJ'II/I: KOMIBIOTEPHBIC CTOJIbI
OGopyaoBaHHE: KOMIBIOTEpHAS TEXHHKa C HOAKITIOYEHHEM K
nH(pOpPMaMOHHO-KOMMYHHKAIIHOHHOW ceTH «VIHTepHeT» M JOCTYNOM B
JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIBHY IO cpeny
00pa3oBaTebHOM OpraHu3alui, BebG-KaMephl, KOMMYHHUKAIIHOHHOE
obopynoBaHue, 00eCIIeYMBAIONIEe JOCTYI K CETH HHTEPHET (IPOBOIHOE
coenuHeHue u GecrpoBogHOe coenuHenue no texnomorun Wi-Fi)

TTomemieHue i1t caMOCTOSATEIHLHOM
paboTe ooydatonmxcs (ayn.207)

Meobenb: yuebHas mebOenb
KoMIekT cienuann3upoBaHHOi MeOen: KOMITBEOTEPHBIE CTOJBI
OG6opyaoBaHue: KOMIIBIOTEPHAS TEXHHKA (Ha OCHOBE TOHKUX KJIMEHTOB) C

MOJKJIFOYEHHEM K HMH()OPMAIMOHHO-KOMMYHHKAIHOHHOW  CEeTH
«HTepHET» W IOCTYIOM B  3JCKTPOHHYIO  HHGOPMAIMOHHO-
00pa3oBaTeNbHYIO cpeny o00pazoBaTenbHOM OpraHu3aIuH,

KOMMYHHKAIIMOHHOE 000py/I0BaHHe, oOecreunBaroiiee J0CTyl K CEeTH
UHTEPHET.




