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1 ]Ie.]'lll H 3aJaYvM H3Y'UYeHHHA THCIHILTHHbI

1.1 Ieab AMCIHUILIHHbBI

Yuebnas mucrmrrmmHa «OnTtudeckue ImM(pPOBbIE  TeNIeKOMMYHUKAIIOHHBIE
CHUCTEMBI»  CTA@BUT CBOelf Ilebi0 U3ydeHMe, U  IpuUMeHeHHe  I(POBBIX
TeJeKOMMYHUKAIIOHHBIX TexHojyormii, Takux kak Ethernet, BGP, VoIP, VPN, MPLS,
NG SDH, MSSP/CEPT, RPR, PON, WDM, MPAS, VoIP wucnom3yemMbIx B
MYJILTUCEPBUCHBIX MarMCTPaIbHBIX IIPOMBIINLIEHHBIX CETIX CBA3U U CETIX IIPOBaiiiepoB
ciy0, HproOpeTeHMN YMEHMIT M HAaBHIKOB B IIPOEKTUPOBAHUN U COIPOBOIKIEHIN
TeJIEKOMM YHUKAITMOHHBIX CeTell PasImIHON CIIOKHOCTH (T.€. BOIIPOCOB X TEXHITIECKOM
SKCIUTyaTarum). Kpome TOro, Iebl0 MPENofaBaHus AUCIUILUIAHBL  SBJISIETCS
03HAKOMJIEHIE CTY/IEHTOB C POCCHICKIIME 1 MeXIYHAPOIHBIMI CTAHAapTaMu B 001acTi
TEIeKOMMYHUKAIT U IIePCIIeKTUBAMU  pPa3BUTHSI  ONTUYIECKHX  ITU(QPOBHIX
TEJIEKOMM yHUKAITMOHHBIX CHCTEM.

1.2 3agauy JUCIHILIHHBI

Hmeet 3amady mpruoOpeTeHUs U 3aKpelUIeHNs 3HAHWI U MPAaKTUYeCKUX HABHIKOB B
IIOCTPOCHUH U COIPOBOXNIEHUN MYJIbTHCEPBUCHBIX CeTell CBSI3M, Ha OCHOBE ONTUYECKUX
IUQPPOBBIX TEXHOJIOTMIA COBPEMEHHBIX CeTell CBS3M, YTO SBISETCS HEeOOXOIMMON
COCTAaBJISIOINE!l 3HAHUII CeTeBBHIX WH)KEHEPOB OTBEHAIONIMX 3a IIPOeKTHUPOBAaHUE,
peamzaliio U MOAMEPXKY MarucTPalbHBIX IIPOMBINUICHHBIX M CeTeil IpoBaiifiepoB
CITYK0.

1.3 MecTo MMCHMIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOMH MPOr paMMbI

Jucrmrommaa «Onrtudeckre 1MUQpPOBBIe TEIeKOMMYHUKAITMOHHBIE CHCTEMBD» IIO
HampaileHuro noarotoku 11.03.02 NupOoKkOMMYHUKAITMOHHBIE TEXHOJIOTUUA U
CHCTeMHI CBS3U (KBanudukarms (crereHs) "OakanaBp”) OTHOCHUTCHI K YIeOHOMY IHKITY
b1.B. mucimruimHaM MORyJis BapUAaTUBHON YacTU JAUCITAILINH.

B nacrosmee Bpema B Poccunt NGN cetu BHeIpSroTCS B BUJle OTAENBHBIX, ITIOAYIAC
BeCbMa HENOXOXHUX JIPyr Ha JApyTa, (PparMeHTOB, BKPAIUIEHHBIX B CYINECTBYIOIINE
HallMOHAJbHBIE ceTH MH(pOKOMMYyHuKarmii. OHaKo, B CKOPOM BpeMeHU HeOOXOIIMO
OymeT mnepexoquth K ceTam FGN B ofmeMm ciydae HOpefcTaBIIONMX coOOit
MHOTOMEpPHYIO U, KaK IIPaBIJIO, MHOTOYPOBHEBYIO Ce€Th, B KOTOPYIO HHTETPUPOBAHEI
TpaHCIIOpPTHAd Ce€Th, CEeTh CHUHXPOHU3AIlUM, CeTh CUTHAIM3AIMUA U Jpyrue CceTu
MOAZEPKKU TpaHCIIoOpTa M JOCTYIIa, a TaK € CEepPBUCHBIE CEeTU JJII COBMECTHOIO
HAWTYYIIIM O0Opa3oM HAeXXHOTO, KaueCTBEHHOro U 0e30I1acHOro IIpeOCTaBIIEHIUS
PasHOOOpa3HENIIIX YCIIYT MOTPEOUTEISIM (TTOT30BATEIISIM ).

B cBsu ¢ sTMM, Marepuan AUCIUIUIMHBI BechbMa OOBEMEH, U CIOXKEH B
IIOHMMAaHUM, a TaK e CIOXKHA 1 MeXIUCIUIUINHAPHAS CBI3b.

Tak, mng ocBoeHus, Oe3yCIOBHO, HYXHO YCIIEIITHOE OCBOEHUE IIeJIOrO psjia
muciumH: «O0Imas Teopus CBS3H», «OJIeKTPOMArHUTHBIE ITONIS M BOJHBI», «1eopud
nHpOpMAIMN U KOAUPOBAHUA», «OCHOBBI ITOCTPOSHHS MH(OKOMMYHUKAITOHHBIX
cucrteM U cereil», «Puzuka», «MaTemaTuueckuil aHamus». [Ipm 5TOM B IUICIUIUINHE
YacTIMU paccMaTpUBAIOTCS BOIIPOCEL paccMaTpUBaeMBle, 3adacTyil0 B HEMHOIO
OTIIMYHOM PpakKypca B IIApajlIeIbHO BENOMBIX IUCLIIIIMHAX. B CBI3M ¢ 3TuUM, B
IUCILIUTIINHE B OCHOBHOM 3aTparHBaloTCs Ta, JacTh CMEXHBIX TeM, KOTopas HeoOXoamuma
719 TEeOPeTUHIecKOro M IIPAaKTUYecKOro OCBOEHHS OCHOBHOTO MaTepHala, a TaK XKe
HEIIOCPeICTBEHHO WAET HCIIONb30BaHHIE YyCBAaMBAEMOIO MaTepuala Ha IIapajUIelbHO
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IIPOBOAMMBIX AWCIIMIIIMHAX, TaKUM OOpa3oM OCYIIECTBIIETCS B3auMozelicTBre (K
IIPUMepy HCIONB3YIOTCS 3HAHMSI ONTHYeCKUX KabelIbHBIX MIapaMeTpoB, CBOMCTB M MX
pacueTa 13 JUCIUILINHBL « ONTIYecKIe HalIPaBIISIONNIe CPeIbl»).

Hucrmrmmaa QopMUpyeT caMOIleHHBIe KOHEYHBIe 3HaHUS H I[IPaKTUYecKue
HABBIKI HeOOXO[IMBIe B IIOCTPOSHII M CONPOBOJKASHUN TPAHCIIOPTHBEIX U ceTel
OOCTyIIa, HAa OCHOBE ONTHYECKHX IM(POBBIX TEXHOIOrnil, a TaK XKe II03BOJIIeT
HCIIONIb30BAaTh 5TH 3HAHUA I M3Y4YeHHS KakK IlapajUlelIbHO IIPOBOAMMEIX AUCIIAILINH,
TaK YU IPUCTYIUTh K U3YYSHHUIO CIEIYIOMMX ANCLIMIUIMH: «MeTpOoJIorThsd B ONTUIECKUX
TEeJIeKOMMYHUKAIMOHHBIX ~ cHUcTeMax», «CeTH CBSI3M U CHCTEMBI KOMMYTALIVII»,
«IIpoexTrpoBanme, crTponTenbcTBO M 3Kcinryatarua BOJIC», «Cucremel m cetn
orrrmaeckoil cBsa3u», «ONTHYecKrne CHCTeMBI Ilepefadl U oOpaboTKN MHQOpMAIU»,
«Mmukponporieccopgas TexXHHKa B  ONTHYECKHX  CHCTeMax CBs3m», «OCHOBEI
KOMMYHUKAITUI B HAYyIHO-TeXHUUECKOI cepe».

1.4 IlepeyeHr mNUIAHHPYEMBIX pe3yJbTATOB OOYYeHHsSI MO JHCIHIIJIHHE
(Moxy/10), COOTHECEHHBIX ¢ IUVIAHHMPYEMBIMH  Ppe3yJdbTATAMH  OCBOEHMSI

o0pa3oBaTe/JIbHOI MPOrPaMMBI
Wzyuenne naHHON yaeOHON AUCIIVIIINHEI HAIIPAaBIIeHO Ha (POPMHIPOBAHIE Y
obyuarormmxcsa npogeccuonanvrvix xommnetenii: OITK-4, OIIK-5; TIK-5, TIK-27

No | Uupgekc | ComepxaHue B pesynbrare uzydeHus y4eOHON JUCIUTUIMHBL
TLII | KOMIIET | KOMIIETEHIHH 00y4aroIuecs JOIDKHEI
: EHI[MK | (WIK e€ 4acTH) 3HATHh YMeTh BJIaAeTh
1. | OIIK-4 | criocobHOCThIO OnepauHoHHYI0 CHCTEMY | YCTAaHABIIHBATh H HaBBIKAMH
HMETb HaBbIKH 10S dupmmi Cisco. Ctek NOZIIEPIKHB ATh CaMOCTOATENLHO
CaMOCTOATENEHOH | mpoTtokosos TCP/IP CETH CPENHHX i paboTeI 110
paGoTel Ha IIpoTOKOIIBI TPAHHYHOTO NPEANPHATHIA, IIPOEKTHPOBaHH
KOMITRIOTEDE B nuio3a BGP. AcniekThl HMEIOIIHX 10 U pa3paGoTKe
KOMTIRIOTCPHELE KOH( HI'YPUPOBAHHUS TMOZIKITIOUEHHE K KOMITbIO TEPHBIX
EETAA, BHPTYaJIbHbIX YaCTHBIX r100aIbHBIM KOPIOPaTHB HBIX
OCYIECTRIATE cereil VPN. CTpyKTypy H CETAM, CEeTel MaJloro u
;?;ﬁ:;fg:ﬁe ITallbl pean3alyH KOH()UTYPHPORAThL | CPEIHETO
Sormelion COBPEMEHHO} TEXHOJOTHH | O0OPYZ OBAaHHE. pa3mepa,
A — ? MPLS. MeTofib! OcymiecTBIATh OCYILECTBIATh
MIPOLIECCOR ¢ ynpasJieHus ceTbio SDH. TIOHCK H KOMIILIOTEPHOE
N I ——— YCTpaHeHHe MOJIEJIHPOBAHHE,
VHHBED CATTHHBIX HEHCIIPAaBHOCTEH, | CHCTEM H
ey TIIOBBICHTD IIPOLIECCOB C
TIPHKTa/HBIX Ha/IEKHOCTb H HCIONb30BAHHE
KOMITBIOTEPHBIX TOTOBHOCTh 5 M
TPOTP aMM IIEKETHBIX ceTel YHHBEPCATbHBIX
TNEpEaut JaHHBIX | AKETOB
NIPHKIaJHBIX
KOMIIbIO TEPHBIX
IporpaMm
GNS3 u
PacketTracer.
2. | OIIK-5 | crocoGHocThIO TIpUHLMIIBL B CTAHAAPTHI pazbupaThea C Harbixamu
HICTION3 OBATh NIOCTPOEHHS OITHCAaHHAMHU nozpodopa
HOPMaTHBHYIO H TENEKOMMYHHKAIIHOHHBIX | HACTPOEK, 0GOpyaIORaHHA U
NpaBOBYIO CHCTEM PA3IMUHBIX THIIOB | peKOMEeHZaLHii u pacuéra BOJIC
AOKYMEHTALWO, | i pacrpesieneHus TIOCTPOEHHIT ceTell | CorMacHoO
XapaKkTEPHyIo W | pydopMalHK B CETAX Ha OJTHHM H3 HOPMaTHBHOMH
oGnacTH CBA3M (APXHTEKTYpa MHPOBBIX JIOKYMEHTALIHH.
HMH{OKOMMYHHKAL]
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IL.IT

WUnpnexe
KOMIIET
EHI[HH

ComeprxaHie
KOMITET€HIII
(FUTH €€ YacTH)

B pesymbTaTe H3ydeHHs YIeOHO! UCIMIUINHEL
00Y4AIOIIHECS JOTIKHEL

3HATh

YMeTh

BJAdETh

HOHHBIX
TEXHOJIOMHHA H
CHCTEM CBA3H

ONTHYECKOH TPaHCIOPTHOH
ceTH. CHCTEMEI
HEPBHYHOTO
rpynnooGpazoeanns PDH.
Crexk npotokonos TCP/IP
H IP-agpecauust. CeTeBbIe
npoToKosl IPv4, IPv6,
RARP, DHCP, BOOTP,
ARP, TCP, UDP, ICMP,
HDLC, STP u apyrue,
BKJIIOYas ciyxObl DNS,
FTP, TFTP, http, SMTP,
SNMP, telnet. IIpoGnembl
YIIPABJIEHHA B CEPBHCAX
CBSI3H. APXHTEKTYPY
IPOTOKOJIOB YIIPABJIEHHA,
CIIHCKH VIIPaBJIEHHS
nocrynom ACLs.
IIpHHLMIIE]
MApPLIPYTH3ALHH H
IPOTOKOJIbI
mMapupyruzanuuy RIP,
OSPF, EIGRP,
craTHuecckui. IToHdaTHE
BHPTYaIIbHBIX CETEH
VLAN. TexHonoruu
pacrpenenEHHbIX CeTeH
WAN. SDH -
HHPOPMAIHOHHBIE
CTPYKTYPBL H CXEMBI
npeo0pazoBaHHi.
IToctpoenue ceteii SDH.
ApPXHTEKTYpa ONTHUECKHX
cetedl gocryna FI'Tx u
PON.
MynbTHILIEKCHPOB aHHE C
pazzesIeHHEM I10 JJIHHE
BOJIHBI (WDM).
I'u6pugusie OTDM u
WDM cHCTEMBEI.
Kommoneutrel NG SDH
(GFP, VCAT, LCAS).
Texnonorus RPR:
Tomnonorus, MAC ypoBeHb,
H3yUEHHE TOIIOJIOTHH H
3aIMUTA, VIIPABJIEHHE
nostocoii ¥ Qos, aropuT™
CIIPaBEJIUB OO ZIOCTYIIA.
ATMoc( epHBIE OTITHUECKHE
JIMHHH ITepeiaui.)

HHOCTPaHHBIX
S3BIKOB.
cOofcicTBOBATD
BHEAPEHHIO
[EPCIEKTHBHBIX
TEXHOJIOTHH U
CTAHAAPTOB.

Bnanets
TOTOBHOCTBIO
H3y4aTh
Hay4yHO-
TEXHHYECKYIO
uHpopMalHio,
OTEUECTB CHHBI
H 3apy0exKHbIA
OIIBIT 110
BHEJIPEHHIO,
pa3paboTke H
00CIYKHBAHHIO
CHCTEM H
CPEJICTB CBA3H

IIK-5

Cr10COBHOCThIO
TPOBOAHTh
paboTsl 1O
YIIpaBJIeHHIO
TTOTOKAMH
TpadKa Ha ceTH

MPOrpeCCHBHBIE METOMBI
TeXHHUECKOH
SKCITyaTalMy CHCTEM H
YCTPOHCTB CBA3M
(OnepalMOHHYIO CHCTEMY
10S ¢upms! Cisco.

KOH(HIYPHPOBATh
TeKeKOMMYHHKALH
OHHOE
OopyHoBaHHe,
NaKeTHO#H
nepenayH JaHHBIX

OCHOBHEIMH
crnocof6aMH
IPEIOTBPALICHH
S CETEBBIX
yIpos;
HappIxaMHu
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Ne | Unupmexc | CopepxxaHue B pesynbrare H3yueHHS YueOHON JTHCIMIUTHHEL
IL.IT | KOMIIET | KOMIICTECHIIII OﬁyanOL'LH/IeOS[ JOTIKHBL
CHIIHMI (1 e yacTu) 3HATh YMETh BJAdETh
IIpoTOKONE! TPAHHUHOTO ¢upmei Cisco. yIpaBJeHHA
uutosa BGP. AcnekTel OcylIeCTBIIATh MOTOKaMH
KOH(HUTYpHPOBaHHA MOHCK H MaKETHOTO
BHPTYaTbHBIX YaCTHBIX yCTpaHEHHE TpadHKa B CETAX
cetell VPN. C1pyKTYypy H HEHCIpPaBHOCTEH. | Ha 0ase
STanbl peaTH3aLHH CraHAapTHBIMH 000pPYI0BaHHA
COBPEMEHHOM TEXHOIOTHH | METOOAMH ChEMA Cisco.
MPLS. MeTtofbl CTATHCTKH IIO crnoco0HOCThIO
yIpaBJIeHHA ceThI0 QoS.) PazIHYHBIM HaxXOAHTb
IPOTAaKoJIaM OpraHH3alHOHH
nepefayt AaHHpIX | O-
C YIpaBJIEHUECKHE
TENCKOMMYHHKALIH | PELICHHS B
OHHOTO HECTAH/|apTHBIX
000pYyZI0OBaHHUA H CHTYalUAX
€T0 aHAJIH3.

4, | TIK-27 | criocoGHoCTbIO 0COOEHHOCTH NepenauH YCTaHABJIHBATL H HaBBIKAMH
OpPTaHH30BBIBATD | PA3]HYHBIX CHTHAJIOB IO MIOZIZIEP/KHBATD CAMOCTOATENILHO
pabouHe MecTa, KaHajlaM H TpaKTam CETH CPEAHHX H paboTel 110
HX TCHITICEROG TEIEKOMMYHHKAIIHOHHBIX | IPEANPHATHIA, [IPOEKTHPOB aHH
QCHAII CHHE, cucteM (Pa3HOCTHBIE HME0 ITTHX 10 U pa3paGoTKe
PoasMEdIcHic METOJ1bI (POPMHPOBAHHUS MOIKITIOUEHHE K TEIEKOMMYHHKA
CDEJICTE H IH(POBOro CHrHANA. I10GATBHBIM IIUOHHBIX
obopy o BaHHA JIHHEHHbIE H CTBIKOBLIE CETSM, KOPIOPaTHB HBIX
FRBORON ey ECOI | KOZIbI 000OPYZIOB aHHSI. KOH(HIYPHPORATh | CETEH MAJIOrO U
HOHHBIX 00BEKTOB

QOYHKIHOHAJIBHBIE 000pYI0BaHHE CpeqHEro
3NIEMEHTBI ONITHUECKOH IIAKETHOMH pasmepa.

CETH. AKTHBHbBIE nepefayt AaHHbeIX. | HaBbIKAMH
TEXHOJIOTHH ONTHYECKOr0 | COOHpaTh H nozodopa
nocryna. TexHOIorHH AHATH3HPOBATh 000pYAIOBaHHUA H
MIACCHBHBIX ONTHYECKHX uHpopmanuio A | pacuéra BOJIC.
ceTeH. dopmMHpORaHHA Bnapers
MyNbTHILIEKCHPOBAHHE C | HCXOJHBIX JJAHHBIX | TOTOBHOCTBIO
pasziesieHHEM I10 JUTHHE JJIs OpraHH3alMl | HU3Yy4daTh
BOJIHEL.) padouHx MeCT, HayuHO-
COBpPEMEHHBIE H OCHalIIEHHE, TEXHHYECKYIO
IEPCNIEKTHBHBIE CPENCTB H HH(pOpPMAIHIO,
HaTpaBJICHHS Pa3BHTHA 000pYZI0BaHHA 0TE4YECTBEHHBIH
TETEKOMMYHHKAIMOHHBIX | HHQOKOMMYHHKAL| | H 3apy0 €K HbIH
CETEH H CHCTEM HOHHBIX 00BEKTOB. | OIBIT 11O
(Cuenapuii pasBUTHA co6upats BHEZIPEHHIO,
TPaHCIOPTHOH AHATH3HPOBATh paspaloTKe U
HHPACTPYKTYPEI HHpOpMAIHIO /U | 06CIYKHBAHHIO
onepaTopoB. CTpyKTypy H | (popMHpOBaHHA CHCTEM H

JTambl peaTH3aluu
COBPEMEHHOMH TEXHOJIOTHH
MPLS.
MynbTHILTEKCHPORAHHE C
pazzieNIeHHEM T10 JITHHE
BOJIHBI (WDM).
I'nopuaneie OTDM u
WDM cHCTEMBI.
KommnonenTts! NG SDH
(GFP, VCAT, LCAS).
Texnonorus RPR.)

HCXOAHBIX JaHHBIX
Ins
IIPOEKTHPOBAHHUS
CPEICTR U ceTeil
CBA3H H MX
3JIEMEHTOB,

CpPECTB CBA3H.




2. CTpykrypa Hu cogeprraHie JUCHHILIHHbI.
2.1 PacnipeesieHHe TPYI0EMKOCTH JUCHHILIHHBI 10 BHAAM pPadoT.

Obm1asg TPY@OEMKOCTh AUCIMIUIMHEL cocTraBingeT II zad.em. (396 wacom), ux
pacmpe/ieIeHe 110 BUAaM padoT IpeIcTaBIeHo B Tabmute (0na cmyoermog 3P0).

Kype, ceccus
(4acer)
3 c (4 c
Bua yyeOHO# paGoTH Beeo o =
YacoB | 2 = =
3| 3 3
3|8 8
— | ™ o
KoHTakTHas padora, B TOM YHCJIe:
Ay TMTOpHBbIE 3aHATHA (BCEro): 28 16 | 12
3aHSATHSA JIEKIFIOHHOTO THITA 8 8
BaHATHS CeMHHAPCKOIO THITA (CeMHHAPEI, ITPAKTHUYECKHe 3aHITH) 8 8
Ulab opaTopHBIe 3aHATHT 12 12
HHasa koHTAaKTHAasA pabora:
KoHTponbs caMmocTosTenbHon paboTel (KCP)
[ IpomexyrouHas artectaims (MKP) B dopme 3aueT/Hrk3amen 0,5 0,5
CamocTOoATeIbHAA PadoTa, B TOM YHCIE: 355 92 | 83 | 36
KypcoBoe mTpoeKTHpOBaHHe 180 36
[IpopaboTka yueOHOTO (TEOPETHUECKOT0) MaTepHaia 76 | 67
BEITIOMHeHI e HHIHBHIY ATTFHBIX 3a/IaHHi (TTOATOTORKA COOOIIIEHHIT,
TIpE3EeHTAIIHIT)
CemecTpoBas paboTta 16 | 16
[ToxroToBKa K TeKyIeMy KOHTPOITEO
KoHTpoJIb:
[IoATOTOBKA K 3aYETY 3.8
[ToATrOTOBKA K BK3aMEHY 8.7
OOIas TPYI0eMKOCTh  [4ac. 252 | 108|108 | 36
B TOM UlicJle KOHTAKTHAs padora 285 | 16 [12,5
3324, e 7 3 3 1

2.2 CTpyKTYpa M CIHIIHHDL
PacmipenieneHue BUJIOB yueOHOH paGoTH M MX TPYAOEMKOCTH IO pa3esiaM U CIIATLIIHEL.

Pazmersl (TeMbl) AUCIUIUIHHEL, H3y4aeMble Ha 3-M Kypce (3aounas gpopma):
KomiyecTBo yacoB
AynuropHas |BHeayguTOpHa

Ne HarmveHoBaHIe pa3ienoB (Tem) Redre SGora 5 oabia
I | T3 | 7TIP CPC
I. [BmepeHue B TeXHOIOTHH IH(POBEIX
OITHYECKIX TeJIeKOMMYHHKAITHOHHELX 6 1 5
CHCTEM (CTPYKTypa OIITHUECKHX CHCTEM
TIepe Jad)




HarmeHoBaHIE pas3aeioB (Tem)

KomiuecTBo yacoB

Bcero

AymutopHas
paboTta

BHeayauropHa
st paboTta

J. [II3 | JIP

CEC

o

ITu¢poroii cCHTHAT H OCOOEHHOCTH €T0
TIONYYeHHA: aITOPHTMbI H MEeTOIBI
mmdporoit o6padorku curHanor B OCII
(MKM, AIIM, AJTHKM H ap.) THHeiHOe
H HeTHHeHHOe KOJHPOBaHIE

10

AITOPHTMEL ()OPMHPOBAHIA KOZIOB,
HanOolee IHPOKO HCIIONb3yeMEbIE B
npaktHre BOCII

ITne3noXpoHHAS IH(POBAL He PapXHA
(PDH).

1y |

10

PacueT IHHEI pereHe pallHOHHOTO
YUACTKA.

12

10

OCHOBEI CETE€BBIX TEXHOIIOTHIH.

11

10

Crex niporokonor TCP/IP u IP-
aJipecarus.

12

10

oo

OcHoOBH TexHOIorHH Ethernet.

MapIpyTH3aI[Hs H IIPOTOKOIEI
MapIIPyTH3AIHH.

12

[ el N S I ]

10

10.

OCHOBHI KOMMYTAITHH, IIPOMeKyTOUHOH

MApIIPYTH3AIHH, TIOHATHE BUPTYAIhHBIX
cereil VLAN.

12

10

I1.

TexXHOIOTHH paclIipeSeNEHHEIX CeTeH
WAN, CIHCKH YIIPaBIeHHA JOCTYIIOM.

12

10

12

SDH - uH(opManHOHHEIE CTPYKTYPH H
CXeMEI TpeoOpa3oBaHHii.

10

13,

IToctpoenwe cetett SDH (ammmapatypa
OCII pjis pa3MHUHBIX YUaCTKOB CETH).

14.

CHHXPOHM3AIHA B IH(POBEIX CHCTEMAX
Iepe Ja4H (TaKToBad, HKIOBAL H
CBEPXIMKIOBas cHHXpoHm3armsa B OCII,
OLIEHKA ITapaMeTPOB CHCTEMBI
CHHXPOHH3AIHH).

13:

OYHKIHOHAIbHEIE 31eMEHTEL
OIITHUECKOH ceTH (MeTOIBI MOAYILAIHH H
JEMOMYIAIIHH OIITHUE CKOH HeCYILEeH,
CIIEKTPAILHOE H BpeMEHHOE pa3/ielleHHe
OIITHYECKHX CTBOJIOB; IIPHHI[HITEI
PereHepaIiHi CHTHAIIOB, OCHOBHEBIE Y3IIEL
PeEreHepaTopoR; OITHUECKHE
YCIIIHTENH; ).

12

10

16.

OCHOBHEIE JNEMEHTEL pacueTa H
TpoeKTHpoBaHHe ceTell SDH

18.

ITpoTokon rpaHmuHOro 1orro3a (BGP).

19,

CIpyKTypa I peanH3alii COBpeMeHH O
TexHonoruu MPLS.

D] D

21,

ApPXHTEKTYpa ONTHYECKHX ceTer
moctyma FTTx 1 PON.

22,

MynIpTHILIEK CHPOBAHHIE C Pa3fieNeHHeM
10 JUHe BOIHEI (WDM),




KormyecTBO YacoB
Ne HarmeHoBaHIE pas3aeioB (Tem) yutophad BHeaynfr tora
Bcero paboTa s1 paGoTa
J |II3 | JIP CPC
23. |Mogens moMex I IPOeKTHPOBAHHI H
oreHKH 3(GPeKTHBHOCTH paboTsI 5 | 4
I'HraGHTHBIX CHCTEM OITHUECKOH CRI3H
24. |Kommonentsl NG SDH 5 1 4
25. |llopsamok BBOAA B 3KCIUIYATALHEO 5
BOJOKOHHO-ONTHUECKHX JIHHHI CBA3H
26. |ATMoc{epHBIe ONTHUECKHE IIHIH 3 3
nepegaun (OFS)
Hmoezo no oucyuniure: 203 8 8 12 175
[Ipumeuanue: JI — nekimm, 113 — mnpakrnyeckme 3aHsaTud / ceMuHapel, JIP —

maboparopHble 3aHATHA, CPC — camocTosTeNnbHAs padoTa CTyAEHTA.

KonTakTHas paboranpu IpoBeeHNMM YUeOHBIX 3aHSTWII 110  AUCHMILIIIHE
«Ontraeckne 1MQPOBBIE TeIeKOMMYHUKAITMOHHBIE CHCTEMEBI» BKJIIOYaeT B CeOs:
3@HATHS JISKIIMOHHOTO THIIA, ITPAaKTUYeCcKUe 3aHATI, TabopaTopHEIe paboThl, TPYIIIOBEIE
KOHCYJIbTalMX (TaK JXe M BHEAyAUTOpPHBIE, Uepe3 3JIeKTPOHHYIO WHQOPMAIIOHHO-
obpazoBaTebHyl0o  cpeny  MomynpHoro — Jlunammdaeckoro  Ob6ywenmsa  KyOl'yY
http://moodle.kubsu.ru/enrol/index.php?id=372), mpomMeKyTOUHAs aTTecTAIMs: 3K3aMeH B
YCTHOU (opme.

2.3 Copeprkanue pazjieJios (TeM) JUCHMIIIHHbBI:
2.3.1 3ausarus JeKIHOHHOr 0 THIIA

®opma
HarmeHoBarme FeRe
No CopepskaHue paszjiena (TeMBI) ro
paszena (TeMbl)
KOHTPO
s

1. |BBejieHHe B TEXHOIOTHH|B COBOKYINHOCTM: CeTM TpaHcnopTa, »OocTyna,
IMQPOBEIX ONTHUECKHX [IOOOEPXKM W CepBUCa, pa3yMeeTcd, UYaCTHUUHO
TeIeKOMMYHHKAITHOHHEI |B3aUMOIENCTBYIOIME MEXIY COBOM. ApXUTEKTYpa KP

X CHCTeM (CTPYKTypa |ONTUUECKON TP aHCIOPTHOM ceTu. CueHapui
OIITHUYECKHX CHCTEM [Pa=zBMTUA TP aHCIOPRTHOM MHEOpaCTPpYKTYPEL
Tepegaus) OIlepaTopoE.
2. HocTpoeHUE LUMEJIa IEPBUUHOTO LPPOBOT O
IInme3noxpoHHAas IoTOKAa El. CHrcTeME NepBUUHOTO
miadporas Hepapxusg |rpynnoobpaszoBaHua PDH. CranpapTe uudppororo| KP
(PDH). rpynnoccbpazcraHua PDH. CTpykTypHasa cxeMa
My JIbBTUILIEKCOPOB. CeTeBoe obopyOoBaHME.
3. lloHaTue TpakTa u CEeKLMIM . CTpyKTVpa
MY JIETUILJIEKCUPOBaHUA .« IrymMepHOE
SDH — OpepncraBijeHMe Lukjga STM1. CTpyKTypa LIMKJIa
STM1 M CeKUMOHHOIO 2alQJIOBKa eI'c (QYyHKLMM.
HH(OpMALHOHHELE dopMUpPORaAHUE STM—-N. MyaeTunnexkcupoeaHue| KP
CTPYKTYPHL H CXEMEI
: logcHeHre OQYHKUMOHAJNBHODO  HasHaueHua VC,
ITpeoOpa3oBaHTIi. , " y
yKazareJjen AU u TUO; oTpMLATEJBHOE

BHpaBHMBAaHME, OQYHKUMM TPaKTOBOIO S3aloJIoBKa
POH. IlpuHUMUIO CKpeMOIMpoBaHMA. MOHMTOPMHD .

4, OYHKIMOHANBHEIE  [ICTOUHMKM M HNPMEMHMUKM OINTHMUECKODC MBJIYUESHUA KP
SNEeMEHTHI ONITHUECKOH |B TEeJeKOMMYHMKALMOHHEX CceT4axX. Momgynaumda U
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CeTH OeMOOYJIALUMA COIOTUYUECKOM Hecylwel. ONTHMYecKMe
YCUJIMTENM — MCTOUHMKM WyMa M OMHaMMMUeCKMN
mManasoH. OOTMUYecKMe OQMILTPH, UIMPKYIATOPEH,
MB0JATOPEL u aTTeHOaTOPEL . (MeTOOEL
MOOVIALUMM M OeMOOYJIALMM OITMYECKOM Hecylel,
CIleKTpajibHOe u BpeMeHHOe pasmejeHne
OINTHUYECKIMX CTBOJIOE; OPMHLMIOE peleHepalnn
CMIHaJOCEB, OCHOBHEIE VSJIEL pereHepaTopos;
ONTHMYECKME YCHMIMTEIM; ) .

5. ApxHTeKTYpa ARTHMEBHEE TeXHOJOI'MM OINTHMYESCKOIO OOoCTyIa.

OIITHUE CKHX CceTel TexXHOJOTI'MM [IaCCHMBHEIX CIOTHMUECKMX CeTel.

pmoctyra FTTx u PON.
6. OCHOBHL TEXHOJOTMM: HYacTOTHEII IIJaH, ob30p
KOMIIOHEHTOE, oMz arid cCeTH. Ob=op
MY JIETUCEPBMCHEIX TP aHCIOPTHEX nraTgopm
(MSTP) NonooepXMBanumx  DWDM. TeCcTHPOBaHUe
ONTMUESCKMX CHMCTeM CBAB3M M olleHka saTpatr Ha| KP
OopraHMzalMe TecTHUpoBaHMad. ['MbpunoHee OTDM u
WDM CHMCTEME. Pacuémr MaK CHMaJlb HEX IJIMH
pereHepalMOHHBX YUaCcTKOB oJig LGP OBHX
BOJOKOHHO—OINTUUSCKMX CHCTeM Oepenmaur DWDM
pazaMuHOM Mepapxym STM.

[Ipumeuanue: 113 — BBITTOIHEHNE TPAaKTHYECKUX 3alaHuit, KP — KoHTponbHasg pabdota, T —
TeCcTUpoBaHue, JIP — 3arura mabopaTopHo# paboThI.

MyIBTHILTIEKCHPOBAHH E
C pazfieTIEHHEM II0
JyIHHe BOIHEL (WDM).

2.3.2 3aHsiTHSI CEMHMHAPCKOr 0 THIIA.

®opma
HarmmeHnoBaHmE
No CopmepxaHue pasziena (TEMBI) TEKYIIETO
paszena (TeMbl)
KOHTPOIIA
1. ITudporoit curHan u IMCKpeTU3alnd, KBaHTOBaHue V7
0COOEHHOCTH €r0 KOOIMpOBaHUE; TpYHIINOBOM MEM CHMI'HaJ.
IO YUEHH: AITOPHTMEL H I'pynooBOM MEM CHMTHAJ 25 BpeMeHHOoe
MeTOMEI IH(POROIH rpynnooc®pasoBaHme W KP
oﬁpa@nxncyrnmum]g MyJIBETUIIIeKCHUPpOBaHMe. PasHOCTHEE MeTOIEL
OCTI mHHeHOEe H bopMMpOBaHMA LUMPPOBOTO CHMI'Hala (AIIM,
HeJTMHEeHHOe Komuporanne |AIVKM) .
2. AT OpHTMEL (IMHelHEEe n CTEHEKOBEE KOIEL
dopmirpoRanud KOJIOB, |oBopyImosaHmaA): AMI, CMI, HDB-3, mBnB, KP
Hanbonee IMHPOKO BIF, Muanepa M m»Op. OLeHKa DapaMeTpoR
HCIIONB3YEMBIE B IIPAKTHKE [JIAHEMHEIX KONOB: M3OETOUHOCTL, TEKYyLAad
BOCII uMdpporad cymMa, SHepleTHMUeCcKUM CIeKTP.
3. BeUMCIIeHUE OJIMHE pereHepalMOoHHOTO
PacueT mrHHEI 2
yaacTka JIVMUTUP OB aHHOM BaTyxXaHueM.
PETeHePAIHOHHOTO KP
BeumMcIIieHUE OJIMHE pereHepalMoHHOTO
YHRgTHE. ydacTka JMMUTHMPOBaHHOM IMcoepcHuell.
4, TonoJorma ceTel, PeRepRUpOoBaHNKE .
CTpyKTYpHad cxXeMa MyJdbTUllllekcopa SDH .
. CeMellCTEO obopyOoBaHMA SDH.
IMTocTpoerne ceTeit SDH by
OBOpYIOORAHME SDH P & B3IMY HELX KP
(armapartypa OCII mig ;i .
OpOURBOOMTEJIEN . PamuopeleliHele "
Pa3HUHEIX YUACTKOB CETH).
CIIYTHUKOEBEIE CHCT &MEL SDH. MeTo e
yIlpaeJjeHra ceTbio SDH.
5. Mopems 1moMex 1t ryasz-—guarpamMa, kosdhduLUMeHT BUTOBEX KP
IIPOEKTHPOBAHM S M OLEHKH [CLMOOK . PacuerT njas—miarpaMMel .
3 PexTHBHOCTH paboTsl [MeTomonormsa TEXHUKO-~BKOHOMUYUECKOTO
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I'HraGHTHBIX CHCTEM TEeCTUPOBAHMA CONTUUYECKMX CUCTEeM CBABKU
OIITHYE CKOM CBI3H
6. (DpemMymiecTBO GFP 00 cpaBHeHuioo < HDLC;
VCAT, LCAS). TexHoJgorma RPR: ToOIHOJIODMA,
Kommonents: NG SDH |MAC  ypoOBeHE, M5y4YeHMe  TONOJOTMM U
salmTa, ypaBJieHMe oJIoCcoM M Qos,
alropMUTM CHIpaBedIMBOIC OOCTyIIA.
2.3.3 JIabopaTopHbIe 3aHATHSI.
HanmeHOBaHHE g @Dopma TEKYILETO
Ne IIprmepHEIt TepedeHs Ta0OpPaToOpHEIX padboT P
paszena KOHTPOIA
1 2 3 4
IP ampecaumA (c mMchnoabsobaHMem VLSM) . . .
i Dailll ¢ BEIIIOIHE HHOH
1. 6-8 BasoBHE KOMaHIOE HaCTROMKM - 5
; n1abopaTOpHOH padoToi
MaplipyTHU3aTopoe Cisco.
HacTpolika MaplpyTHURMPYEeMBIX ceTell.
) 9.10 CraTuueckad MaplWpyTHs3aumdg. IIpoToKroJ @aill1 ¢ PRIITOIHEe HHOH
' 4 MapupyTrzauny RIP. [IpoToKOJ nabopaTopHOi paboToi
MapupyTusaumm OSPE.
BazoBEe KOMaHIE HaCTPROMKM . .
Dailll ¢ BEIIIOIHEHHOH
3 10 kKoMMyTaTopoB Catalyst. 5 .
n1abopaTopHOi paboToiH
KoHpurypupoeanue VLAN.
MeTone Tpa”HcadumMy IP ampecon NAT
4 1 (cTarTrMueckad, IMHaMMUuecKad). @A ¢ BEITIOTHE HHOMH
TpaHCIALUMA aIpecoB C HOMepamM HOpTOB |r1abopaTOpHOH paboToit
PAT
KoHdUTIypHUpOBaHMe MaplipyTHM2allMy MexIy
5 11 VLAN-ceTaMM, HacTpoMWKa CIVCKOB DAl ¢ BRIIIOIIHE HHOM
noctyna (access-list) Ha TabopaTopHOH paboToMH
MapllpyTHU3aTopax.
" @aiil ¢ BEITTOTHEHHOM
6. 6-11,18 BazsoBad HacTpoMka IpoTokoJa BGP-4 - .
nabopaTopHo# paboToiH
KoHQUIYpHMpPOBaHME CeTM Ha OCHOBe @Al ¢ BRITIOITHEe HHOI
7 6-11,17-19 T »
opocTokoyNos BGP m MPLS. TabopaTopHOH paboToMH

IIporenenue

3aHATAN  1abOpaTOPHOro

NIPaKTUKyMa

IIPeNyCMOTPEHO

B

«KOMITBIOTEPHOM KJIacCe CITeIMUABLHBIX JUCIIIUINH» (ayauropus 205¢) Ha OecruiaTHOM
smynarope GNS3, ¢ 00g3aTenbHOI, IIpeIBapUTEeIILHON CaMOCTOSTEIBHON IOATOTOBKON K
HUM II0 Bujeo jekimaMm. OImicaHus Teopud, MeTOAWYECKHUe YKa3aHWd U 3a/laHug IIo
BBITIOHEHIO JIA0OPATOPHBEIX PaboOT pacIioiararoTcsl B 3IeKTPOHHON HH(OPMAIIOHHO-
obpazoBarenbHOll cpere MomynpHoro JlumnHamudaeckoro OOyuennsa Kyol'Y mo anmpecy B
Wurepuert http://moodle.kubsu.ru/enrol/index.php?id=372.

2.3.4 IIpumepHasi TeMAaTHKA KYPCOBBIX NPOEKT OB.

Opraﬂnsamm KOpPIIOPaTHUBHBIX ceTell Iepegadn  HaHHBIX

MHOI'OMOAOBEIX OIITHMHECKIX BOJIOKOH HOBOTI'O ITOKOJICHIIA

3anmTa MHGOPMAIMKM B BOJOKOHHO-ONTHYECKHX CeTIX
mudpOBaHIL

Wameperus obpatHbIx oTpaxeruit B BOJIC
IIpoexTHpoBaHue MarucTpaabHOH BOJIOKOHHO-OITHIECKOH
opraHm3aImy GyHKIMOHpoBaHuI obopynoparusa [TAO MTC
IIpuHIMTIBL TOMEXOYCTONYIBOrO KOAMPOBAHIA U METOB! OLEHKH 3(deKTUBHOCTH

TIPMMEHEHITI ITIKIIITISeCKIIX KO OB

C HMCIIOJIBE30BaHHEM

HyTéM KBaHTOBOT O

JMHUM CBS3U UL



o

9.
10.
11.

12.

13.

14.

1.5

16.
LY.
18.
19.
20.

21
22.

23.
24.

235.

26.
27,
28.
28
30.

31.
32,
53
34.
35
36.
3l
38.
39,
40.

41.

OmnrTudgeckue JaTUUKY B aBTOMATHU3HPOBAHHBIX CUCTeMax YIIPaBIIeHII
HsroTopieHne KaHaIbHBIX BOITHOBOLOB B CTEKJIaX
HsroToBieHne 5IeMEHTOB HHTErpajbHOM OINTUKU  3JIeKTPOCTHMYJIHNPOBAHHON
MUTpaleli HOHOB
Opranmsanms yeayr ceteil FITH ¢ ucriompzoparniem cetu FI'TB
MeTozb! IIPOITyCKHOM CIIOCOOHOCTH HEIIPephIBHEIX KaHAJIOB CBSI3H
Anamms 5 peKTUBHOCTH [1aKeTOB IIpOrpaMM MOJIeTIPOBaHIIL
MH(OKOMMYHIKAIIOHHBIX ceTell
HccnepoBaHue — CIIEKTPAIbHBIX 1 ABTOKOPPEJISIIMOHHBIX  XapaKTEePUCTHK
(pazoMaHNITY MPOBAHHBIX IIITPOKOITOJIOCHBIX CUTHATIOB
Opraumzarms ceteil aboneHTckoro moctyna FITB B MuxpopaiioHax dYacTHOrO
KIJIOTO CeKTOopa
HccnepoBaHne ¢ aHamI3 OCHOBHBEIX TEXHHYECKHX XapaKTePUCTUK ONTHYECKUX
TPaHCIIOPTHEIX ceTell cBiI3U
PaspaboTka MeToAWKH  TeCTHPOBAHMS  ONTUYECKHX  IIapaMeTpOB  CeTel
abonenTckoro goctyna FTTH
Kprmrorpadmieckne MeTOqE! 3amITH MHGOPMAITIH B TeJIEKOMMYHUKAITSIX
[IpoexTupoBaHie kpocc-koMmyTaTopa Ha Arduino
IP Tenedonns B cersax HoBoro nokonenuss NGN
[Mudporsre TpancnoptHeie cetn SDH
CpaBHUTETBHBII ~ @HAM3  BO3MOXHOCTEHl  CHCTeM  yIpaBJIeHUS THOKUMU
MysbTUIDIeKcopamu 11T
3armuta BOJIC oT 31eKTpOMarHMTHOT O BIMSHUAL.
[IpoexTupoBaHue, N3rOTOBIEHNE U 3KCIIEPHMEHTAIBHOE MCCIeOBaHME 3IEMEHTOB
HMHTer paJbHON ONTUKHU A9 TeJIeKOMMYHUKAITMOHHBIX U CEHCOPHBIX CUCTEM.
[IpoexTupoBaHue ONTUYECKUX ceTell CBI3M.
Pazpabotka mogonTUMaNbHEIX aIrOPUTMOB OOPaOOTKU CHUTHAIOB B OECIIPOBOIHBIX
cHCTeMax.
PaszpaboTrka craTHCTHHEeCKNX MOAETel I WCCIeNOBAHUS IIPOLIeCCOB OOpabOTKH
CUT'HAJIOB B O€CITPOBOHBIX CHCTEMaX.
ITdpoBele cuCTEMEI YIIpaBJIeHUI M KOHTPOJIA.
TenmexoMMyHUKAITMOHHEIE TEXHOIOT MU,
Wzrorosnenue u nccieopane QPyHKIFIOHATLHBIX 3IEMEHTOB OITUYECKOH CeTH.
MeToas! epegayn 11 0OpabOTKY TUCKPETHBIX CUTHAJIOB.
UucneHHOE  MOJETHpPOBAHHE  TEXHOJNOTMU  W3TOTOBNEHUS  (PYHKITMOHAIBHBIX
5IIEMEHTOB OITUYECKON CeTH.
BosokoHHO-ONTHYeCK N JIMHUY CBI3MU.
OCHOBHEI€ 3IIeMEHTHI pacteTa U IIPOeKTUPOBAHNE CeTel.
Ilopsiiox BBOZA B SKCILIYATAIIIIO BOJIOKOHHO-OIITHYECKUX JIMHUN CBI3H
Ilepemaun roOCOBBIX COOOIEHII Uepes ceTh ¢ ITaKeTHOU KOMMYTalleit.
MogemipoBanye (PYHKIIMOHIPOBAHUS TeJIeKOMM YHUKAIIOHHBIX CHCTEM.
CriexTpasbHas 06paboTka IepuoUIecKX CUTHAIOB MaJIOH JUTUTEIFHOCTH
IIpoexTUpoBaHe 30HOBON BOIOKOHHO-OIITHYECKON JIMHIN CBSI3H
W3roropieHne MHTer palbHO-ONTHEecKHX paspetsuTeneii qiga BOJIC
PexoHCTpYyKINS MarucTpaIbHBIX JIMHMIL TOPOICKOIl TenedoHHOI ceTr
3amura 30HOBOWM BOJIOKOHHO-OIITHHYECKOH JIMHHMM CBA3H OT BIIHUS BHEIIHIX
BIIeKTPOMATrHUTHBIX ITOJIeH
IIpoexTupoBarnue DWDM-cereii cBa31
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42. Metogpr pacuéra XapakTepUCTUK HallpaBJIEHHBIX OTBETBJIEHUII Ha OCHOBE
HMHTer PaIbHO-OIITHIECKUX BOIHOBOIOB

43. IIpoexTnpoBaHne TOPOACKIX ceTell CBSI3U C IpuMeHeHneM obopynoBanust CWDM

44. VccnemoBaHue ONTUMATBHBIX METOLOB MOIYJISIINI B OIITHUECKUX CHCTeMaX CBS3U

45. HccnemoBaHne MO peal3alliil BUPTYalIbHBIX YacTHBIX ceTell

46. Obpabotka coobrenii B ceTsxk NGN

47. MeTonpl onucaHud U OCHOBHBIE XapaKTEPUCTHKU CUTHAJIOB C MMITYJIhCHO-KOIOBOM
MO JISIINeN

48. HccnemoBaHne CUCTEM TeJIleKOMMYHHKAIMOHHOTO ITO3UITMOHUPOBAHUS C yIATIEHHBIM
MOHUTOPHHT OM

49. MeTtogpl peamzalliid MHOTO3IPECHON MapIIPyTH3alliid B TOPOJICKON CeTU
IpoBaiiepa

MeTtomnueckue YKa3aH!s 1o BBITIOJTHEHUIO KYPCOBBIX IIPOEKTOB:
http://ftf kubsu.ru/htmlfiles/dip/MetodUk201 7 rtf

2.4 IlepeueHb Y4eOHO-METOJHUECKOr0 0OOeCHeYeHHsI ISl CAMOCT OSITEJIbHOM
PatoOThI 00YYAIOIIUXCS MO JUCHHILTHHE (MOAYJIIO).

Obmme © MeToIUYecKWe pPeKOMEHAIlNN CTYAEeHTOB pasMeIleHbl B  3IeKTPOHHOM
MH(pOPMaITMOHHO-00pa3oBaTeNbHOM  cpene  MomynsHoro JluHammdeckoro OOydeHUs
Ky6I'Y http://moodle kubsu.ru/enrol/index.php?id=372.

[Tepeuens yueOHO-METONMIECKOTO OOeCIeUeHIS
No Bug CPC JIACITAIUTAHEI IO BBITIOJHEHUIO CAMOCTOSTEIHFHON PabOThI

I [TIpopabGorka yuebnoro (1. CetTm  u  cuUCTeMBl  Hepefadyd  MHQOPMAITHIN:

(TeopeTudeckoro TeIEKOMMYHUKAIMOHHBIe ceTtn/ 1ox pexn. K. E.
MaTepuana), Camyiinosa M. : MHWzpgarensctBo [Opaiit, 2017.
IIOATOTOBKA K www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-
TeKyH_Ieﬁ " E554ACBBBE29

TIPOMEXXY TOTHOM 2. I'opnuenko, B.H. MHorokaHanbHEe
aTTecTalyH (3aT6Ty 1 TeJIEKOMMYHUKAITMOHHBIe cucTeMbl. Mocksa : ['opsuag
SK3AMEHY) JMHUSA- T enexom, 2013. — 396 c.

https://e.lanbook.com/book/11830.

3. Bunokypos, B.M. IludpoBsle cucTeMbl Iepemadn
Tomck : Tomckuili rocygapcTBeHHBIN YHHBEPCUTET
CHCTeM YIIpaBJIeHUd U pamuosnexkTponuku, 2012. - 160
C. http://biblioclub.rw/index.php?page=book&id=209018

4, Bnaco .. Texnudeckad AMArHOCTUKA COBPEMEHHBIX
mdpoBeIX ceTeil cBs3u. OCHOBHBIE IIPUHIIMITHL U
TeXHUYECKUe  CpeflcTBa  W3MepeHUiI  I[IapaMeTpPoB
nepenauu g cerer PDH, SDH, IP, Ethernet u ATM/
ITox pex. M.M. IItuunukosa 2012 r., c. 9-28.

5. TenexOMMyHUKAITMOHHBIE CUCTEMBI U ceTu: B 3 ToMmax.
Tom 3. - MynstucepsuchHsle cetu / B.B. Bemumxo
MockBa : I'opsugas mmmg-Temexom, 2015. — 592 c.
https://e.lanbook.com/book/64092.

6. OnTideckrie TeleKOMMYHUKAITIOHHBIe crucTeMbl / B.H.
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I'opouenxo [u ap.]. Mocksa : 'opsuas mmng-TenexoM,
2011. — 368 c. https://e.lanbook.com/book/5147.

7. Ilapasrosuy, C.H. MHOroBOIHOBEIE OINTHYECKUE
cucTeMbl cBs3M : - Tomck : TYCVYP, 2013. - 157 c. :
http://biblioclub.ru/index.php?page=book&id=480597

8. Meronuueckue yKa3aHIg 10 OpraHu3aIi
CaMOCTOSTENIbHOM paboTel CTYAEHTOB, yTBEpIXKISHHEBIE
kadenpoil  ONTOZNEKTPOHMKM, HpoTokon Ne 6
ot «01» mapra 2017r.

IloaroroBka x
MIPaKTHUYEeCKIM
3AHITHSIM

1. Kcenodpouror C.H., Iloptor 3.JI. Hampasmisrormue
cCHCTeMBl 3IeKTpocBa3u. COopHHK 3amad. YdeOHOe
riocoOme /i1 By30B/ 2-e u3f., crepeoturr. 2014 r. 268c

2. Canex b., Tetix M. Ontuka u ¢otoruka. [IpuHImIIHGL
npuMmeneHus T1.2. Jlomronpyauerii: HMzpatensckmii oM
«HMuTemnexT», 2012 — 784 c.

3. Meromnueckue yka3aHns 10 OpraHA3aIun
CaMOCTOSITEIbHON pabOTHI CTYACHTOB, YTBEPIKICHHEIC
Ka(epoil ONTO3IEeKTPOHNKH, TIPOTOKOT Ne 6

ot «01» mapta 2017r.

Iloaroroeka x
BBITIOTHEHIIO
JabOpPaTOPHBIX paboT

1. MeTtomuaeckue ykazaHUs 10 OpraHU3aIIN
CaMOCTOSITEJILHOIN PabOTHI CTY/IEHTOB, YTBEPIKICHHBIE
Kade1poil OITTOAIEKTPOHUKH, IIPOTOKOI Ne 6

oT «01» mapta 2017r.

2. MeTomuaeckre peKOMeH Ialliy, OITACAHUS 1 3aJJaHIS K
TIPOBEJICHUIO JTAOOPATOPHBIX PA0OT pa3MeIlleHEl B

SJIEK TPOHHOI MH(GOPMAITMOHHO-00pa30BaTebHON cpejie
Mopmynsaoro JluHamiraeckoro Ooyuenns KyolyY
http://moodle.kubsu.ru/enrol/index.php?id=372

3. Orrrgeckue 1 poBbIe TeIeKOMMYHUKAITIOHHEIS
cucTeMbl: TabopatopHslii mpakTukym. / A.C. JlepdueHko,
B.B. Cmocaperckuii, H.A. dxosenxo/ ISBN 978-5-8209-
0872-9 Kpacronap. Kybauckuii roc. yu-T, 2013.
U.1:BreneHue B TEXHONOTUIO IU(POBIX
TerekoMMyHUKarmoHHeIx ceteil TCP/IP. 82¢.

4. OnTudeckne NUQPOBBIE TEIeKOMMYHUKAITMOHHEIS
cucTeMbl: JabopaTopHblil mpakTukym. / A.C. JledeHko,
E.A. JlaBpentreBa, IO.A. Tuxonosa, H.A. SxoBenko/
Kpacuonap. Kybauckuii roc. yH-T, 2013. U.2: OcHOBH
paboTHI pacIipe/ielIeHHbIX ceTell Ha Ga3ze mpoTtokonos BGP
u MPLS 153c.

Hepeqeﬂb yqeﬁﬂo-MeTo,unqecmoro odecreueHust JHCITHITJIHHBI
10 TeMaM IporpaMmMbl IJIs l'lpOpﬂﬁOTlﬂl TEOPETHYECKOI0O MaTepHaJia

Haumenosanue
pazzerna

ITepedens yueOHO-METOIUUECKOTO OOeCIIeueHIT
JUICITATUIMHEI ITO BEIITOJIHEHHIO CaMOCTOSITeNbHOM paboThl

Brejenme B TeXHOIOTHH
IN(POBBIX OIITHYECKHX

TeIeKOMMYHITK AIHOHHBIX

Mexxens  AM.  QOYHKIHOHANBHEIE  MOJENH  ApPXHTEKTYPH
COBPEMEHHBIX TPAHCIOPTHEIX ceTeH CBA3H \ KypHal «DOTOH
Okcrpecc», Ne2, 2015r., ¢. 23-27.
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CHCTEM (CTPYKTypa
OIITHYE CKHX CHCTEM

Tiepegadm)

Bnacoe H.H. TexHnmuecKkas AHATHOCTHKA COBPEMEHHBIX IH(POBHIX
ceTeil cBA3H., OCHOBHBIE IIPHHI[HITEL H TeXHHYECKHE CpeIcTRa
H3MepeHHii mapaMeTpor mepegaun ot ceteit PDH, SDH, IP, Ethernet
u ATM/ Ilog pen. M.M. ITtrurmkora 2012 1., c. 9-28.

ITyxamoB, B.H. BorokoHHo-onTHYecKas TexHika. Mockea : apa-
Wuxenepns, 2014. - 304 c.
http://biblioclub.ru/index.php?page=book &id=234772

@oxuH, B.I'. [IpoekTHpoBaHIHe ONTHYECKOH CETH OCTYIIA : yueOHOe
nocobne Horocubupck : CHOHPCKILI TOCY JapCTBEHHELT YHHBEPCHTET
TelleKOMMyHHKaImi H HH(opMatuiu, 2012. - 311 c. URL:
http://biblioclub.ru/index.php?page=book&id=431523

ITudporoit curHan u
0COOEHHOCTH €0
TIOIYUEHH S alTOPHTMEL H
MeTOAE IH(POBOH
00pabOTKH CHTHAIOB B
OCII (MKM, AJIM,
AJTUKM H ap.) mHHEHHOE
H HETHHEeHHOE
KOJIHPOBAHHE

Topouenxo B.H, Teepeyxuii M.C. MHOTrOKaHaIBHEIE
TelIeKOMMYHHKAITHOHHEIE CHCTeMEl/ YUeOHHK I BY30B 2-¢ H3aHHe
2013 1., c. 17-36.

Kpyx B.H. TeneKOMMYHHKAIlHOHHBEIE CHCTEMEI H ceTH. COBpeMeHHEIE
TexHonoruu T1. \ M. : Topsuas Jlmrmsa-TemexoM, 2012, c. 42-87, 88-
104.

Bunoxypoe B.M. 1ludpoBsie cHCTeMEI Iepefadud : y4uel. mocobHe /;
QenepaTbHOEAreHTCTBO 10 00pazoBaHHI0, MH-T JoI. 0o0pa3oBaHHA,
(paKyIbpTeT IOBHIINECHHT KBAMM(HKAIHH. — ToMcK : ToMcK. roc. yH-T
CHCTeM YIIP. H pajHo3neKTpoHukH, 2012, — 160 c.

Y. Tomacu Snexrponnsie cucteMsl cBs3H (Electronic Communications
Systems) Cepusa: Mup cmu \ Texaocdepa: 2007, c. 479-529
Barxnanoe. H.I'. TeXHOIOTHH H3MEPEHHH ITePBHUHOM ceTH YacTs 1.
Cuctemsl E1, PDH, SDH \ M..: S9xo-Tpenm3, 2002. ¢. 25-53, 56-65.
@oxuH, B.I'. KorepeHTHEIe ONITHYECKHE CETH : yueOHOe TTOocOo0He
HoBocuGupck : CHOHpPCKHIT TOCYTAPCTBEHHEIH YHHBEPCHTET
TeleKOMMyHHKaui H wH(popMaTmiw, 2015. - 371 c. URL:
http://biblioclub.ru/index.php?page=book&id=431522

ATTOPHTMEL
(opMHPOBAHIA KOZOB,
HaH0oJee IIHPOKO
HCIIONB3YeMbIE B IIPAKTHKE
BOCII

[TudpoBrle H aHATOTOBbIE CHCTEMEI Tlepeiaud : yuel. jId By30B / IO,
pen B.U. HUpaHoBa. — M. : Paguo u cBm35, 2005. — 232 c. (5-1T'1aBa).
Bunoxypoe B.M. 1ludpoBsie cHCTeMEI Hepefaud : yueS. mocobHe /;
deplepanbHOEAareHTCTBO 10 0OpazoBaHmio, MH-T mom. o0pa3oBaHH,
(axympTeT ToBEOIIEHHA KBamu(puKaruu. \ Tomck : ToMmck. Toc. VH-T
CHCTeM YIIP. H PaJTHOINEKTPOHHKH, 2012, c. 121-141.

Y. Tomacu Snextponnsie cucTeMsl cBss3H (Electronic Communications
Systems) Cepus: Mup cBszu \ Texnocdepa: 2007, c. 532-601.

[IneznoxporHas muQpoBast
Hepapxua (PDH).

Bracoe H.H. Texumuyeckad JHATHOCTHKA COBPEMEHHEIX IH()POBBIX
ceTel cBs3M. OCHOBHBEIE IIPHHIUIIBI H TeXHHUECKHE CpPeJCcTBa)
H3MepeHH i mapaMeTpoR Tepeaaun i ceTedt PDH, SDH, IP, Ethernet
u ATM/ Ilog pexa. M.M. ITtrurmkoBa 2012 1., c. 2841, 255-275.
Topouenxo B.H, Teepeyxuii MC. MHOrOKaHATbHEIE
TeIeKOMMYHHKAI[HOHHEIE CHCTeMBI/ YUeOHHK A BY30B 2-€ H3J[AHHE
2013 r., c. 42-73.

Baxnanoe. H.I'. TeXHOIOTHH H3MepeHMI TIepBHUHON ceTH YacTh 1.
Cuctemsl E1, PDH, SDH \ M..: 3xo-Tpenm3, 2000, ¢. 25-53, 56-65.
Fepxyn MA., O.P. Xodaceeuy. 1TndpoBble CHCTEMBI CHHXPOHHOH
xommyTarwn \ M.: Oxo-Tpenaz, 2001, c. 21-69.

Kpyx BE.H. TeneKOMMYHHUKAI[HOHHEIE CHCTEMEI H ceTH. COBpeMeHHEIE
TexHomoruu T1. \ M. : Topsuas Jlmrms-TemexoM, 2003, c. 42-87, 88-
104.

Cnenog HH. CoBpeMeHHELE TeXHOJIOTHH IH(POBEIX
OINITOBOJIOKOHHEIX ceTel cBazH (ATM, PDH, SDH, SONET u WDM),
\ M.: Pajio u ce3p, 2003, ¢. 9-41.

Huxymocxuii  H.E.  Onrmdeckme — HHTepdeficel  IH@POBHIX
KOMMYTAIIHOHHBIX CTAHINI H ceTH HocTyna Texuocdepa 2006, c. 77-
92, 130-152.
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BumoxypoB, B.M. L{u¢poBsie CHCTeMEI Tlepe JauH : yueOHoe Iocobue
/B.M. BmHokypoe. - ToMck : ToMcKiHit rocyTapcTBe HHELH
YHHBEPCHTET CHCTEM YIIPABIEHHI H pamHodTeKTpoHukH, 2012. - 160
c.; To xe [OmexrponHer pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=209018

@oxuH, B.I'. [IpoekTHpoBaHHe ONTHYECKOH CETH JOCTYIIA : yueOHOe
noco6ne Horocubupck : CHOHPCKILI TOCY JaPCTBEHHELT YHHBEPCHTET
TelleKOMMyHHKaImit H HH(opMaTuiw, 2012. - 311 c. URL:
http://biblioclub.ru/index.php?page=book&id=431523

Pacuyet gmHHBI
PereHeparHOHHOI O
y4acTKa.

Kcenogponmoe C.H., Ilopmnoe 3.JI. Hampapnfrolie CHCTeMEI
ameKTpocBa3H. COOpHHK 3afady. YueOHOe TocoOHe IjIi By30B/ 2-e
3., crepeormit. 2014 (2004) r. 268 cTp., c. 167-175.

/56110 Beiitu, J0eur Paiim BOTOKOHHAS OIITHKA: TeOPH H IPAKTHKA \|
M.: KYIUII-TIPECC, 2008 c. 207-228.

Hearnoe B.H. 1TudpoBrle H aHAIOrOBEIE CHCTEMEI IlepefauH : yuel.
mig ByzoR / B.I1. UpanoB u map. ; mox pex B.M. MBanora. — M.
:Topsryag mmug-Temnexom, 2003. — c. 306-314.

@pumars P. BOIOKOHHO OIITHYECKHE CHCTeMEI CBs3H. Cepmsi: Mmup
cea3m \ Texrocdepa: 2003, c. 182-191.

OCHOBEI CETEBBIX
TeXHOIIOT HI.

OnTHyecKHe THQPOBEIE TeeKOMMYHHKAIIHOHHEIE CHCTEMEL:
nmaboparopHsIit mpakTHEYM. / A.C. Jlesuerko, B .B. CirocapeBcKit,
H.A. SIxopenxo/ ISBN 978-5-8209-0872-9 KpacHozmap. KyOaHckHiT
roc. yH-T, 2013. Y.1: BBejieHHe B TeXHOIOTHIO ITH(PPOBEIX
TeleKoMMyHHKaTHOHHEIX ceTeit TCP/IP. 82¢

CeTH H CHCTEMEI Ilepe/lauH HH(pOPMAIHH: TeTeKOMMYHHKAITHOHHEIE
CeTH : yueOHHK M ITPAKTHKYM /IS aKajieMHueckoro 6axamarpmara / K.
E. Camytmor [u gpM. : U3paremscTBo IOpaitt, 2017. — 363 c.
www_biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-

E554ACBBBE29

Beprmun, A H. OcHOBHEIE TPOTOKONE I1HTepHET : yueOHOe TToco0He
Mocksa : UHTepHeT-YHHBe pcHTeT MHpOpMAIHOHHBIX TeXHOIOrHIt,
2008. - 504 c. http://biblioclub.ru/index.php?page=book&id=232986

Crex mpoTtoxonos TCP/IP
u IP-agpecarpid.

OnTnyeckue IMQPOBEIE TeTeKOMMYHHKAIMOHHEIE CHCTEeMEL:
nmaboparopHsIit mpakTHEYM. / A.C. Jlesuenko, B .B. CirocapeBCcKwHit,
H.A. SIxorenxo/ ISBN 978-5-8209-0872-9 KpacHozap. KyOaHckuit
roc. yH-T, 2013. Y.1: BBejieHHe B TeXHOIOTHIO ITH(PPOBEIX
TeleKoMMyHHKaHOHHEIX ceTeil TCP/IP. 82¢

CeTH H CHCTeMSI Ilepe/iaud HH(GOPMAIHH : TelleKOMMyHHKAIlHOHHEIE
CeTH : yUeOHHK H IPaKTHKYM JUI1 aKajeMHuecKkoro 6akamaspuara / K.
E. Camyitmo [u apM. : U3garemscTBo HOpaiit, 2017, — 363 c.
www_biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-
E554ACBBBE29

OCHOBEI Te XHOJIOTHH
Ethernet.

OnTHuecKHe IH(PPOBEIE TeleKOMMYHHKAIMOHHEIE CHCTEMEL:
nabopaTopHsIH MpakTHKYM. / A.C. Jlepuenko, B .B. CirocapeBciaii,
H.A. SIxorenxo/ ISBN 978-5-8209-0872-9 KpacHozap. KyOauckuit
roc. yH-T, 2013. U.1: BrejieHHe B TeXHOIOTHIO ITH(PPOBHIX
TelleKOMMyHHKAITHOHHEIX ceTeil TCP/IP, 82¢

CeTH B CHCTEMEI Ilepe/iauH HH(OPMAIHH: TeJIeKOMMYHHKAHOHHEIE
CeTH : yueOHHK H IIPaKTHKYM JJI1 aKajieMiueckoro Oaxamagpuara / K.
E. Camyitnor [u apM. : U3paremscTBo IOpaitt, 2017. — 363 c.
www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-

ES54ACBBBE29

MaprpyTH3amms 1
IIPOTOKOIIBI
MAPIIIPY TH3AIITH.

Onrnyeckue IHQPoBEIe TeIeKOMMYHHKAIMOHHEIE CHCTEeMSBI:
naboparopHeri mpakTHKyM. / A.C. JlepueHko, B .B. CrocapeBCKit,
H.A. SIxoBenko/ ISBN 978-5-8209-0872-9 KpacHomap. Ky6aHcKkmit
roc. yH-T, 2013. U.1: BBefeHHe B TeXHOJIOTHIO I (POBEIX

TelneKoMMyHHKanHoHHBIX ceTeit TCP/IP. 82¢
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CeTH H CHCTeMEI IiepeauH HHQOPMAIFIH: TeleKOMMYHHKAIIHOHHEIE
CeTH : yueOHIMK M IIPaKTHKYM AJII aKafeMHueckoro Sakamaepnara / K.
E. Camyitnor [u gpM. : M3paremscteo IOpaitr, 2017. — 363 c.
www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-
E554ACBBBE29

10.

OCHOBBI KOMMYTAIIHH,
MMPOMEKYTOUHOH
MAPIIPYTH3AIHH, TIOHITHE
BHPTYAIBHBIX CETeH

OnrrHyeckHe IHQPOBEIe TeTeKOMMYHHKAIIHOHHEIE CHCTEeMSBL:
naboparopHsrit mpakTHKYM. / A.C. Jleeuenxo, B .B. CirocapeBckuit,
H.A. Sxoeerxo/ ISBN 978-5-8209-0872-9 KpacHomap. KySanckrmit
roc. yH-T, 2013. Y.1: BeefeHie B TeXHOIOTHIO IIH(PPOBEIX

VLAN. TeleKoMMyHHKaITHOHHEIX ceTeil TCP/IP. 82¢
CeTH H CHCTEMEI IlepelauH HH(OPMAIHH: TeJIeKOMMYHHKAIlHOHHEIE
CeTH : yueOHHK H IIPaKTHKYM 711 akafieMHuyeckoro 6axamappuara / K.
E. Camyiimor [u mpM. : Mzparemsctro IOpaitt, 2017. — 363 c.
www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-
E554ACBBBE29
11. |TexHomoruu CeTH H CHCTEMEI TIepeIaul HH()OPMAIHH: TeTeKOMMYHHKAI[HOHHEIE
paclipelleIéHHBIX ceTell  |CeTH : YUeOHHK H IPaKTHKYM UL akafeMHueckoro oaxarapprara / K.
WAN, crHCcKH E. Camyimor [u mpM. : U3paremscTro IOpaitt, 2017. — 363 c.
YIIPaBIEHHI AOCTYIIOM. www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-
E554ACBBBE29
12. |SDH - mH(opmanmonreie |BHHOKYpOB, B.M. ITH(pOBEE CHCTeMEI Tepe Jaul : yueGHOe Toco0He
CTPYKTYPEL H CXEMEI /B.M. Burokypog. - ToMck : ToMCKHI rocyTapc TBe HHEIH
TTpeoGpazoBaHHIL. YHHBEPCHTET CHCTEM YIIPABIEHH I H PaTHO3NeKTPoHHKH, 2012. - 160
c. ; To xe [OmexTponHs!ii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book &id=209018
13. |[Toctpoenne ceteit SDH |IlykanoB, B.H. BonokoHHO-onTHUecKas TexHHKa. Mockea : HH(pa-
(ammmaparypa OCII gns HUHxKeHepH4, 2014. - 304 C.
Pa3THUHBIX YIACTKOB http://biblioclub.rw/index.php?page=book&id=234772
CETH). Huxymocxuii  HE. OnrHueckne uHTe pdecr I (POBBIX
KOMMYTAI[HOHHEIX CTAHIMH H ceTH AocTyma Texwuocdepa 2006, c.
153-158.
Cnenoe H.H. TexHonoruu IH(POBEIX ONTOBOIOKOHHEIX ceTeit \ M.:
Paymo u cBa3b, 2000, c. 86-150, 211-222.
@pumars P. BOIOKOHHO OIITHYECKHE CHCTeMEI CBA3H. Cepmsi: Mmup
ces3m \ Texuocdepa: 2003, c. 288-339.
Kpyxmanée B.B. 1ludpoBkie cucTeMsI nepegaur. M.: Topsuasd mirHIS
— TenexomM, 2007, c. 138-157, 157-177.
Baxcnanoe H.I. TexXHOIOTHH H3MepeHHI TepBHUHOH ceTH YacTs 2.
CucteMsl cuaxpoHm3armuH M.: Sxo-Tpenaz 2000, c. 67-130.
Kpyx BE.H. TeneKOMMYHHUKAIHOHHEIE CHCTEMEL H ceTH. COBpeMeHHEIE
TexHonoruu T1. \ M. : I'opsruas Jimama-Tenexowm, 2003, c. 122-140.
14. |CHHEXpOHI3AINLIL B ®oxmH, B.I'. [IpoekTHpOBaHHE ONTHYECKOH CETH JIOCTYIIA : yueGHOe
IHQPORBIX CHCTEMAX noco6ue HoBocuGHpCK : CHOHPCKII TOCY JAPCTBEHHEI YHHBEPCHTET
Iepeayd (TaKToBad, TeleKOMMyHHKAIHH H wH(GopMaTuikH, 2012, - 311 ¢. URL:
ITHKIIOBAT H http://biblioclub.ru/index.php?page=book &id=431523
CBEPXIMKIOBAL T'opouenxo B.H, Teepeyxuii MC. MHoOrOKaHaIbHEIE
cuaxpoHm3arug B OCII, |TeleKOMMyHHKAITHOHHbBIE CHCTeMbI/ YUueOHHK /TS By30B 2-e H3JaHHe
OI[EHKA TTAPAMETPOB 2013r. 396 cTp. c. 74-103, 150-240.
CHCTeMbI CHHXPOHM3AUNN). |Biacoe H.H. TexHmueckad JHATHOCTHKA COBPEMEHHBIX IH(POBEIX
cereii cBA3H. OCHOBHBE IIPHHIMIEI H TeXHHYeCKIe CpefcTBa
H3MepeHHi mapaMeTpor nepenaun aug ceteit PDH, SDH, IP, Ethernet
u ATM/ Ilog pex. M.M. ITtaurmkora 2012 1. ¢. 122-133, 314-320.
Laxnanoe H.I. TeXHOTOTHH H3MEPEHHH ITepPBHUHOH ceTH YacTh 2.
CHcTeMsI cHHXpOHM3aImH M.: Oxo-Tpens 2000, c. 5-52.
Kpyxmanée B.B. IludpoBsie cucTeMsI Nepegaur. M.: ['opfyasd IHHL
— Temexom, 2007, c. 209-260.
15. |OyHKIHOHATIBHEIE IlykanoB, B.H. BonokoHHO-OIITHYecKasd TexXHHKa. Mockea : TH]pa-
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3NEeMEHTHL OITTHYECK O
CeTH (MeTOBI MOIYILIIIII
H IeMOTyLAIIII

OILTHUE CKOH HecyIIeit,
CIIeKTpalIbHOe
BpeMeHHOE pa3fieIeHHe
OIITHYE CEHX CTBOIIOR,
TIPHHITHIIEI pereHepaIFH
CHTHAIIOB, OCHOBHEIE Y3JIbI
pereHepaTopoB;

OIITHYE CKIHE YCPUIPITeJIPI;).

Wrxenepns, 2014. - 304 c.
http://biblioclub.ru/index.php?page=book &id=234772

®oxuH, B.I'. KorepeHTHEIe OITTHYeCKHe CeTH : yueOHOe ITocolHe
HorocuGupck : CHOMPCKIE TOCy AaPCTBEHHBI YHHBEPCHTET
TelleKOMMyHHKaIi H HH(opMaTuki, 2015. - 371 c. URL:
http://biblioclub.ru/index.php?page=book &id=431522

@oxuH, B.I'. [IpoekTHpoBaHIe OIITHYECKOH CETH JOCTYIIA : yueOHOe
nocobue Horocubupck : CHOHPCKILI TOCY JapCTBeHHELT YHHBEPCHTET
TeleKOMMyHHKan it H uH(opMatuiu, 2012. - 311 c. URL:
http://biblioclub.ru/index.php?page=book&id=431523

16.

(OCHOBHBIE 3JIEMEHTHI
pacueTa
NIPOEKTHPOBAHHE CceTelH
SDH

ITyxanoB, B.H. BonokoHHo-onTHYeCcKas TexHHKa. Mockea : HH(pa-
HuxeHepns, 2014. - 304 c.
http://biblioclub.ru/index.php?page=book &id=234772

Bracoe H.H. TexHuyecKkas THATHOCTHKA COBPeMeHHEBIX ITH(POBBIX
ceTel cBA3H. OCHOBHEBIE ITPHHITHIIEI H Te XHHUECKHE Cpe/CTBa
H3MepeHH1T mapaMeTpoB nepefaun s cetett PDH, SDH, IP, Ethernet
" ATM/ TTox pex. M.M. ITtaurmkoBa 2012 1. c. 275-293.

Cnenoe H.H. TexHomoruu IH(QPOBEIX ONTOBONOKOHHEIX ceTei \ M.:
Pajro u cBs3p, 2000, c. 229-238.

JIMHHH Ilepeflaudl BONOKOHHO-OIITHUECKHE Ha MATHCTPAIBHOH H
BHYTPH30HOBEIX IlepBHUHBEIX ceTsXx BCC Poccun. Texumueckas
IKCIUTyaTaua. PyxoBoymmmii TexHmuecknit marepman (PJ] 45.047-
99), ot 01.02.2000r.

17.

IIpoToKomsL
B3aUMOZEHCTBH A Me K1Y
ceTsavu IPv4 1 IPv6.

CeTH U CHCTeMSI Ilepe/iaud HH(POPMAIIHH : TelleKOMMYHHKAIlHOHHEIE
CeTH : yueOHHK M ITPAKTHKYM /IS aKajieMHueckoro 6axamarpmara / K.
E. Camytmor [u gpM. : U3paremscTBo IOpaitt, 2017. — 363 c.
www_biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-

E554ACBBBE29

18.

ITpOTOKOI TPAHHIHOTO
umo3a (BGP).

OnTHuecKHe IH(POBLIE TeIeKOMMYHHKAI[HOHHEIE CHCTEMEL:
nmaboparopHeIi mpakTHEYM. / A.C. JlesueHko, E.A. JlaBpeHTEEBa,
I0.A. TuxoHora, H.A. SIkoBerko/ KpacHomap. KyGarckeii roc. yH-T,
2013. Y.2: OcHOBH palOOTH paclipe/leIeHHBIX ceTel Ha Gaze
nportoxonaoB BGP u MPLS 153c¢.

Yumssmc P. ITpotoxon Cisco BGP-4: cripaBoUHIK 10 KOMAHaM H
HacTpoiixe. M.: M3garenscxmii oM «Bumbsamc», 2002. — 384c.

1.

CTpyKTypa H peami3amus
COBPeMEHHOI TeXHOIOI HH
MPLS.

Bymeuimuaa, H.B. OnruMuzanud ceTei ¢ MHOTOIIPOTOKONBHOH
KOMMYyTAI[Hel 110 MeTKaM. [ DNeKTPOHHENH pecypc] : MoHorpadus /
OnTHuecKHe IH(POBEIE TeIeKOMMYHHKAI[HOHHEIE CHCTEMEL:
nabopaTopHsIH MpakTHKYM. / A.C. Jlesuerko, E.A. JIaBpeHTEeRA,
IO.A. Tuxonora, H.A. SIkoBerko/ KpacHomap. KyGarckwii Toc. yH-T,
2013. Y.2: OcHOBH pabOTH paciipe/leIeHHBIX ceTell Ha Gaze
mpotokonoB BGP u MPLS 153c.

H.B. Bymemmuna, J[.C. Tpudyuciai, B.IT. ITyRanoB. — OIeKTPOH.
maH. — M. : ['opsauas marma-Temexowm, 2010. — 144 ¢c. — Pexum
mocTyma: http://e.lanbook.com/books/element.php?pll id=5129 —
3arm. ¢ sKpaHa.

20.

BBejieHHE B KAUECTBO
obcyxuBanus (Qos).

CeTteBas 3ammmra Ha 6aze Texuonormit gupmer Cisco Systems.
ITpaxTHUeckIii Kypc : yueOHOe ITocoOHe Exate prHOYPI :
W3paTenscTBO Ypamsckoro yHHBepcuTeTa, 2014, - 179 ¢, URL:
http://biblioclub.ru/index.php?page=book &id=275694

21

APXHTEKTYpa OIITHYE CKHX
cetTei moctyma FITx u
PON.

@oxuH, B.I'. [IpoeKTHpOBaHHe OITHUECKOI CeTH JOCTyIIA : yueOHOe
nocobne HoBocuOHpPCK : CHOHPCKHI I'OCYJaPCTBEeHHEL YHHBEPCHTET
TeJleKOMMYHHKAI[H i MHGopMaTHiH, 2012, - 311 ¢, URL:
http:/biblioclub.ru/index.php?page=book&id=431523

Mexxem» A.M. TeXHOTOTHMH ITACCHBHOM OITHUECKOH CeTH \ XKypHal

«@DOTOH BOKcIpecc», Ne7, 2013r., ¢. 28-32.
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Cyxogepxoe A.E. TexmHuecKkoe pellleHHe IIOCTPOEHIA OIITIHYECKOH
ceTH aGOHEHTCKOIO JOCTYIA B CTPOSIIIXCS MHOTOKBAPTHPHEIX JOMAX
\ xypHaI «DOTOH DKcmpecc», Ne7, 2013r., c. 33-37.

Canmvixoe A.P., Cymxur B.P., Pyonuyxuii B.b. TecTupoBaHie
aboneHTCcKOoro ydactka PON \ xypHan «®DoroH OKcIpecc», NeS,
2013r., c. 26-27

Cyxoeeproe A.E. TeXHH4YeCKOe peIlleHHEe ITOCTPOEHII OIITHYECKOH
ceTH a0OHEHTCKOTO OCTYIIA B CTPOAIIMXCS MHOIOKBAPTHPHEIX JOMAX
\ xypHaI «DOTOH DKcmpecc», Ne5, 2013r., c. 30-34.

ITomanoe A. Apudmernka GPON: CxopocTs AocTyma \ KypHAalI
«®oToH OKcrpecc», Ned, 2012r., c. 35-39.

TI'ackeeuu E.B. Cetn PON pgns paifioOHOB YACTHBEIX JOMOBIAJEHIH \
EypHaI «DoToH DKcmpece», Ne2, 2012r., c. 22-28.

22,

My THIDIEKCHPOBAHHE C
pa3fielleHHEeM IO YIHHE
BOIHEL (WDM).

ITyxanoB, B.H. BonokoHHO-onITHYeCKas TexHHKa. Mockea : HH(pa-
Huxenepns, 2014. - 304 c.
http://biblioclub.ru/index.php?page=book&id=234772

®oxuH, B.I'. KorepeHTHEIe ONITHYECKHE CETH : yueOHOe TTOCcO0He
HoBocuGupck : CHOHpPCKHIT TOCYTaPCTBEHHEIH YHHBEPCHTET
TelleKOMMyHHKanuit H HH(GopMatmiw, 2015. - 371 c. URL:
http://biblioclub.ru/index.php?page=book&id=431522

ITapaxroeny, C.H. MHOTOBOITHOBEIE OIITTHUECKHE CHCTEMEI CBS3H :
yuebHOe mocobHe - Tomck : TYCVYP, 2013. - 157 c¢. URL:
http://biblioclub.rw/index.php?page=book &id=480597

Canex B., Teiix M. Ontuxa # QoToHHKA. [IpHHITHITE TpuMeHeHn T.2.
Homronpypasni: M3garensckuit Jlom «UHTemIEeKT», 2012 — 784c., c.
686-720.

Cnexnoe H.H. O coBpeMeHHOH TexHomorHH WDM H He TOmBKO\
&ypHaI «DoToH JKcipece», Nel, 2007T., c. 8-16.

ITaxomoe C. TlpumeHeHme TexHOMOrHH SilconPhotonicsCMOS B
coppeMeHHEIX DWDM cuctemax. \ xypHaT «DoTOH OKcIpecc», Ne2,
2014r., c. 26-27.

Moeuroe ATI., Quproe B.C., Teornoe A.B., Tpeupoe B.H., I'ypxun
H.B. 10-xpaTHOe yBeTHUeHHe TIPOITyCKHOH crmocobHocTH DWDM-
TOHUH CB3U \ KypHAT «DOTOH JKcmpecc», Ne7, 2013r., c. 25-27.
Jypaee B.Il., Medeedee C.B. OTHOUACTOTHEIE IIONYIIPOBOJHHKOBEIE
Tazepsl \ KypHaI «DoToH DKcmpecc», Ne5, 2013r., c. 22.

ITaxomoe C. CriextpantHad 3¢ dekTHBHOCTE DWDM ceTeit Oymyimero
\ xypHAI «DOTOH DKcmpecc», Ne5, 2013r., c. 35-36.

Crexcxo C.B. TectuporaHue oGopymaoraHHs DWDM \ xypHan
«®oTOH OKcImpecc», Ne5, 2012r., c. 10-12.

Cuesrcxko C.B. TecTHpoBaHHE OITHUECKHX CHCTEM CBS3H H OIEHKA
3aTpaT Ha OpPTaHH3AI[HIO TecTHPOoBaHUA \ KypHaAI «DoToH OKCIIpece»,
Ne§, 2012r., c. 14-17.

Hanwt O.E., Tpunpuroe B.H., Ilnaxcun C.O. Ilepc nexnuteriste DWDM
CHCTEMEI CBS3H cO cKopocThio 20TGHT/c HA coe HHEeHHe. \ KYypHAT
«®OTOH JKCIpecc», Ne3, 2012r., c. 34-38.

23

Momens moMex IIg
TIPOEKTHPOBAHUSA H OI[e HKH
3 dexTHBHOCTH pabOTHI
I'HrabHTHEIX CHCTEM
OTITHUECKOH CBA3H

ITyxanoB, B.H. BorokoHHo-onTHUecKas TexHuka. Mockea : adpa-
HNuxenepus, 2014. - 304 c.
http://biblioclub.rw/index.php?page=book&id=234772

Bnacoe H.H. TexHuuecKad AHATHOCTHKA COBPEMEHHBIX ITH(POBEIX
ceTefl cBa3M. OCHOBHBEIE IIPHHIMIIEI H TeXHHUECKHEe CpefcTBal
H3MEPEHHH ITapaMeTpoB Iepefaun g cereit PDH, SDH, IP, Ethernet
n ATM/ ITox pex. M.M. ITtrurpkoBa 2012 1. — ¢. 211-222, 320-331.
CHeodicrxo C.B. Metogonorua TEXHHKO-3K OHOMHYEeCKOI'0
TeCTHPOBAHMA OIITHYECKHX CHCTeM CBA3H \ XKypHan «®oToH
OKcnpecce», Nel, 2013r., c. 22-24.

Hanwii O.E., Tpeuyuxoe B.H. Poccuiickoe obopynopanme 40 I'GHT/c —
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peansHOCTS. \ KypHaI «DoToH DKcIpeccy», Ne5(85), 2010r., c. 28-30.

24. |KommoreHTEI NG SDH

25. |[Iopsmok BBOAA B Hopmatimersie gokymeHTts: PI,&-BOJIC-IIT, PO, ®-BOJIC-P, P
9KCILTYaTaI[HEO 45.156, ITpunoxenueNe | THCTPYIIQLA 110 IPOKTAIKe H MOHTAKY
BOIOKOHHO-ONITHYECKHX | orrTrdecko- ro Kabens B IIBII TpyOkax.

JOTHHI CBS3H Mrmces3s PO, CHull 3.01.04-87 1. 1.6 IIpunoxenue 4, PII, ®-
BOJIC-IITS u gp.

26. |ATMocdepHEIe ITaenoe H.M. Koad(HIpieHT TOTOBHOCTH aTMoc(epHOrO KaHala
OIITHYE CKHE JTHHIH AQJII u MeTomsl ero onpeaeneHid \ CIlell. BEIMYCK XKypHaT «DoToH
nepenaur (OFS) Okcmpecc» - Hayka No6, 2006r., c. 78-90.

ITaenoe H.M. Ammaparypa arMoc(epHEIX ONTHYeCKHX IJHHHH
Tlepelaul H MeTOApl eé KmaccH(HKaiu \ Crell. BEIMYCK KypHaI
«®oTtoH OKcrpecc» - Hayka No6, 2006r., c. 91-104.
Buuneecxuii B. TubpuaHoe obopyaoBaHHe Ha 6aze Pagno — u
Ta3epHOH TexHOIOrHH \ KypHaT «doToH DKcipece», Nel, 2007r., c.
26-30.

27. TomHocTio onrtHueckue |DoxwH, B.I'. KorepeHTHEIE ONITHYECKHE CETH : YUeOHOe ITI0co0He

TPAHCIIOPTHEIE CETH
(OTN)

HoBocuGnpck : CHOHpPCKHIT TOCY/TaPCTBEHHEIH YHHBEPCHTET
TelleKOMMyHHKaui H mwH(GopMatniw, 2015. - 371 c. URL:
http://biblioclub.ru/index.php?page=book &id=431522

Mexrenn AM. PerxoMeHparmu MCDO-T, permamMeHTHPYIOIHE
TIOMHOCTEI0 ONTHUECKYI0 TPAHCHOPTHYH CeTh\ XKypHan «®doToH
Oxcmpecc», No8,2012r., ¢.32-40.

Hlemaxun J]. KoaddmpieHT 3 PekTHBHOCTH ceTH \ KypHAI «DOTOH
Okcmpecc», No5, 2012r., c. 28-33.

Maxogeii C., Koporkos H. TeH/IgHIIHH Pa3BHTHA OIITHUYECKHX CHCTEM
CBA3H, paboTaroIMix co cKopocTelo Oomee 100 I'Gmr/c. \ XypHam
«@oToH OKcrpecc», Nel, 2014r., c. 17-19.

Cxumm A.C., Pemrox A.A., [lTadaperko A.B., ®egopyk M.II.
HenwHeltHEIe HCKAXKEHH I H CIIOCOORI 06paboTKH a30BO-
MopynupoBaHHOT0 QPSK-cHTHATA B BOTOKOHHO-ONMTHYECKHX TTHHH X
cea3m. \ Crenrimyck «@oToH Okcnpecc-Hayka 2013» Ne6, 2013r., c.
78-79.

ApXHTeKTypa VIpPaBIeHHS C aHATH30M ONTHUECKHX HWCKaXKeHHil
«IMPAIRMENT-AWARE WSON CONTROL PLANE» \ xypHan
«®oToH OKcImpecc», Nel, 2014r., c. 22-25.

Cagenvee E. IpenmytriectBa OTN ¢ ypoBHeM VIIpaBIeHHS
CONTROL PLANE B peIlleHHH CYIIeCTBYIOIIHX H HOBEIX 3ajau
oOcIyxHBaHNA \ KypHaI «DOoTOH OKcmpecc», Ne7, 2012r., ¢. 24-28.

28.

MHOTOMEpPHEIE CETH —
Oymytee
HH()OKOMMYHHKAIHOHHEIX
TEeXHOOTHIA.

Konosanos I'.B. MHoroMepHEIE CeTH - Oy ayroliee
HH()OKOMMYHHKAITHOHHEIX TeXHONOTHH. \ XAYpHAN «OIeKTPOCBA3b»
Ned, 2008r., c. 28-32.

ITonoe A.I". O0TLeTHHEHHE ITACCHBHEIX CeTeH ¢ TOIONIOTHEH «3Be3ma».
CIOXKHBIe CETH C PeTYIAPHOI TOMONIOTHUeCKOH CTPYKTYPOI. \ KypHAaIT
«@otoH Dxcrpecc» Ne§, 2010r., c. 25-28.

Y4eOHO-MeTOIUHecKe MaTePHaIbl JUIS CAaMOCTOATENbHON paboThl 0OYHAIOIIITX CSI
U3 WHClIa MHBAJIWAOB M JIII C OrPaHWYEHHBIMH BO3MOXHOCTIMU 3H0poBha (OB3)
TIPeIOCTABJIIIOTCS B (popMax, alalTUPOBAHHBIX K OrPAaHUYEHUIM WX B3IOPOBBI U
BOCIIPUATHS HH(POPMAITIN:
Jlo14 I ¢ HapyIIeHNIMI 3PeHI:

— B (popMe BIeKTPOHHOrO JOKYMEHTa I B ITe9aTHOH (hopMe YBeIYeHHbIM IIPHQGTOM.
J1d It ¢ HapyIneHnsaMH ciIyXa:

— B (popMe BIeKTPOHHOrO JOKYMEHTa W [IeJaTHOH (opme.
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J{ms Jom ¢ HapyIIeHsSIMI OITOpHO-ABUTraTeILHOTO alllapara:
— B hopMe BIeKTPOHHOrO JOKYMEHTa M ITeTIaTHOH popme.

JauHbIfi nepeueHb MOXET OBITh KOHKPETHU3HUPOBaH B 3aBUCUMOCTH  OT
KOHTHHI €HTa OOYYaIOIXCsl.

3. O6pa3oBaTe/ibHbIE€ TEXHOJIOTHH

[Ipn m3yveHNN MUCIMILIMHEI IIPOBOASITCS CIEAYIONINe BUILI YIeOHBIX 3aHSITHII U
paboT: ek, IpakTUYecKue 3aHdTHs, JOMAalllHUe 3aJaHisd, TeCTHPOBaHMe,
KOHTPOJIbHAS paboTa, 3ammTa J1abopaTOpHBIX paboT, KOHCYJIbTAIIUN C IIperrofaBaTeleM,
caMOCTOsATeNlbHAsI paboTa CTYAeHTOB (W3ydeHHe TeOpeTWYecKOro Marepuaia,
IIOATOTOBKA IOJITOTOBKA K JIJAOOPATOPHBEIM 3aHSATISIM, BBHIIIOJIHEHME JTOMAITHIX 3a/IaHIiA,
IIOATOTOBKA K TECTUPOBAHUIO 3a4UeTy U SK3aMeHY).

Jis  mpoBeeHMS JIEKITMOHHBIX —3aHSITHI HCHONB3YIOTCS MYJIbTHMEIMHBIE
CpeAcTBa BOCIPOM3BE/IEHUS aKTHBHOI'O COACPKUMOrO (3aHATHS B MHTEPAKTUBHOI
dopme), TO3BOILIONIETO  CTYAEHTY  BOCIIPMHMMATH  OCOOEHHOCTH  HM3ydaeMOil
MUCHMILIMHEI, UTPAOIIIE PEelIaloNIyl0 POib B IIOHUMAHIM M BOCIIPUSTHH, a Tak ke B
dopMupoBaHm  MPOGECCHOHATBHBIX ~ KOMIISTSHITHIA. CrygeHTy B pexuMe
CAMOCTOSTENIbHON PabOTBl PEeKOMEHIYeTCS W3yUeHHe BUIeO JIeKIMil BhIaBaeMBIX
MpernofiaBaTteieM WA SIeKTPOHHBIII BapUaHT TeKCTa ¢ (OpPMyJIaMH U ITOSCHEHUIMU
PAaCIIONOKEHHBIX Ha caiiTe JUCIIUINHEI.

IIpn mpoBeAeHNN MPaKTUYECKUX 3aHSATHI HMCIIONb3YeTCs JOcKa, IS PacdeToB U
aHaJI3a JaHHBIX MOT'YT IIPUMEHSIIOTCS JOIOIHUTEIbHEIE CIIPABOUYHBIE MAaTePHAIEI.

[Ipu mpoBeneHM I1abOPaTOPHBIX PAOOT 3a/IaHUS BBITOTHIIOTCS MHAUBIIYAIHHO.
[Tocne BHITTONHEHMS 3aAaHUS 110 KOH(GUTYPUPOBAHUIO U COOPKU CETU CTYJIEHT OTBedaeT
Ha BOIIPOCHI, a TAK¥kKe 3allliIaeT JJabopaTOPHYIO paboTy MHTEPAKTHUBHO JOKA3bIBAS CBOU
OTBETHl  HEIIOCPEICTBEHHO Ha MojelmpyeMoil ceTu. JlaGopaTopHEle pPabOTHI
BHITIOJIHAIOTCS. Ha IIePeIOBOM IMPOTPaMMHOM  OOeCHeHYeHUH SMYJSIMA  paboThL
robabHeIX  ceTeil  cBa3m  GNS.3  mosBonMmiomeM  COCTABUTH UM HACTPOUTH
MarucTpaJIbHbIE, ITPOMBIIILIEHHbIE 1 CETU IIPOBA/IEPOB CITYKO.

I[lo w3ygaemMoll [WICIMIUIMHE CTyOEHTaM IIPeJOCTABIISIETCS BO3MOXKHOCTH
IIOJIb30BAThCS Yu1eOHO-MeTOIIEeCKIMU MaTepUaiaMi u PeKOMEHIAITSIMI
PasMeITeHHBIMU B 3JIEKTPOHHOU MH(pOPMAITMOHHO-00Pa30BaTeIbHOI cpefe MomymbHOro
Jvmamrraeckoro O6yuenns Kyol'Y http://moodle.kubsu.ru/enrol/index.php?id=372.

KoHcymbTanum mpoBOJITCA Pa3 B JiBa MecsIla U PasbsICHEHUST ITPOOIIEMHBIX
MOMEHTOB IIPU CAMOCTOSTEILHOM H3YUSHUN BOIPOCOB M3ydaeMoU AUCIMIUIMHEL [Ipu
YIAJIeHHOM OOYYeHUH CTYJIEHT, O3HAKOMUBIINCEH C YACThIO MaTepualia, IPU Iepexojie Ha
HOBYIO CTPaHUITY OTBEYAeT Ha pa3pabOoTaHHBIE BOMIPOCH! IO 3TOMY MaTephaiy, I
MIPOBEPKH YCBOGHHS IIPOYUTAHHOTO. B cilydae HelpaBWIBHOIO OTBeTa HEOOXOIMMO
MpoYUTaTh MaTephall 3aHOBO. B ciIydae YCIEIIHOIO MPOXOXKIEHUS TeOPeTHHIECKOro
Martepuaina. {19 3aBepIIeHus U IIepexony K cleAyrolleil TeMe, CTYAeHTY IIpejiaraeTcs
PeImTh 3a1auy. B He3aBUCHMMOCTU OT Pe3yJIbTATOB IIepBOU 3aJadH, CTY/IEHTY BBIBOITCS
pemenue IepBoil 3amaun. llocie 5TOro CTYAeHTY IIpeijlaraeTcs PelIUTbh BTOPYIO
TIONOOHYIO 3a/lady, HO pellleHre Ha Heé OH He YBMUOUT. lIpu IpaBIUIBHOM IM(POBOM
3HAYEeHNU OTBeTa BBEJEHHOM B CIIELIHAIbHOE OKHO, CTYACHTY IIpeiiaraeTcs IIPUKPEIINTh
daiin ¢ permreryeM 3amaduy ¥ OTIIPABUTE €ro IIperiogasareto. KpoMe Toro, Ui IpoBepKU
HEKOTOPEIX TEeOPeTHHUeCKNX 3HAHWI U IIPaKTUYecKUX HAaBBIKOB HCIIONb3yeTcs Habop
CIIeIaIbHBIX TeCTOBBIX 3alaHII-3a1ad, TaK Jke B MHTePaKTHBHOM pPeXIMe.
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Taxum obpaszom, OCHOBHBIMH 00pa3oBaTeJbHLIMH  TeXHOJIOTHSIMH,
HCIOJIb3YyeMBIMH B Y4eOHOM mpoLecce SIBJSIOTCS: HHTepaKTHUBHAS JIEKIUS C
MYJIbTUMeAMIAHON crcTeMOl! 1 aK THBHBIM BOBJIeUeHIEeM CTYAeHTOB B yueOHBIH Ipoliecc;
oOCyKIeHIe CIOKHBIX U IUCKYCCHOHHBIX BOIIPOCOB 1 IPOOIeM U ¢ IIOCTIEXYIOIIM
pazbopoM ATUX BOIPOCOB Ha IMPAKTUYECKHX 3aHITUSIX; JJaOOpaTOpHBIEe 3aHITII — paboTa
CTYIEHTOB B MAJBIX IPYIIIIaX B PeXUMaxX B3aMOIEICTBHS «IIPeIIOlaBaTelb — CTYAEHT»,
«CTYOEHT — IpelofaBareib», «CTYOeHT — CTyleHT». lIpu mnpoBemeHMN IIPaKTUYECKUX U
Ja0OPaTOPHBIX YUIeOHBIX 3aHATHI IIPEIyCMOTPEHO pPa3BUTHE y OOYUAIONMIXCS HABBIKOB
KOMaH/THOM paboThl, MEXIIMUHOCTHON KOMMYHFIKAITAH, IIPUHSATIS PeIlleHIid 1 JIAePCKIX
Ka4uecTB.

Jung ymn ¢ OorpaHMYeHHBIMH BO3MOMKHOCTSMH — 3[0OPOBbS  IIPEXyCMOTPEHA
OpraHu3aIWsa KOHCYJIbTALUN C UCIIOIb30BAaHUEM JIEKTPOHHON ITOYTHL.

4. OHeHO‘lele cpeacTea AJA TEKYHIEro KOHTPOJH YCIIEBAEeMOCTH H
HpOMe?leTO‘lHOﬁ arrecranmHtM.

B mportecce moroToBKM K OTBETaM Ha KOHTPOJILHEIE BOIIPOCHI, TECTUPOBAHUIO, U
MPaKTUYeCKuM 3aiaHrsIM  Qopmupyiotcas Bce TpeOyembie OI'OC u OOIl  mng
Hanpariernns 11.03.02 HMHpOKOMMYHMKAITMOHHBIE TEXHOJIOIMM U CHUCTEMBI CBS3U
(mpodms: "Ontrdaeckue cucteMsl U cetu cBsa3u’” ) kommetenrum: OITK-4; OITK-5; TIK-5,
TIK-27.

Texymmii KOHTpOIH OpraHm3oBaH B (opMax: 3alluTEl JAOOPATOPHBEIX PadOT,
MMICBMEHHOTO TEeCTUPOBAaHMS U KOHTPOIBHBEIX paboOT, BXO/le IIPAKTUYECKUX U
JabOPAaTOPHBIX 3aHATUIX ITyTeM OIeHKU aKTUBHOCTU CTYASHTAa U Pe3yJIbTATUBHOCTH €ro
neficTeuiA

Hixe mpusoiuTes nepedeHs U IpuMepsl 13 GOHa OIIEHOYHBIX cpefcTB. [lomHbri
KOMILIEKT OLleHOUHHIX cpecTB npusoautcd B @OC mucrmrmuiael b1.5.10 «Ontuaeckue
1P POBBIE TEIEKOMMYHUKAITUOHHBIE CUCTEMBD».

- KouTponbHele BOOpPOCH K JabOpPaTOpPHEIM padoTaM IIpUBEIeHBl B ydIeOHO-
METOAMYECKNX ITOcOOMSIX JabopaTopHOro IpakTuKyma: Onrudeckme IWI(pPOBEIE
TeJIeKOMMYHUKAIIOHHBIE CUCTEMBI: JlabopaTopHbld mpakTukyM. / A.C. JlepueHKO mp.
Kpacuopnap. Ky6anckuii roc. yH-T, 2013. U.1 (82¢.) u 4.2 (152c.).

4.1 Ilpumep oxHOT0 U3 BAPHAHTOB CEMECTPOBOI KOHTPOJILHOH PadoTbI

3apaua Nel. Jng TeXHOIOTHH MYyIBTHIDIEKCHPOBAHHS ¢ pasfeleHHeM II0 mmHe BOMHE (HDWDM),
OTIpeIETHTh BePXHIOK TPAHHITY JOMYCKOB HAa (DIYKTYAITHEO HECYITHX f; eCIH Imar MexX Ty HeCYIIHMH TI0
JUTHHE BOJHEI A, IPHMePHO paBeH 0,1 HM., a CKOPOCTH TepeJauH Ha KAk JIoH HecyIei 2,5 'Our/c.

3agaua Ne2, B cern PON (FITP) Mexny ONTHYUECKHM JIHHEHHEIM TEPMHHAIOM H OITHYECKHM
CHCTEMHBIM TEPMHHAIOM HCIIONB3yeTcd BONOKHO G.652 (ZWPF) ¢upmer Hitachi co crmemyrormmvm
TapaMeTpaMH; 3aTyxaHne g ATHHE BoTHEL A = 1310 mM. CocTtaBnger 0,38 nb/ku., a misg A = 1550 HM. —
0,23 pB/kmM., mrmHa BOTMHEI HyleBoH mucniepcuu 1300 mm. THm mepegaBaemoro mpoTokoma Ethernet
(EPON) 1,25 I'6ur/c. B cetn ucnonszoran PLC Splitter 1x4 ¢ BHOCHMBIME HoTepsAMH 7,2 OB, Ha Kak IbIit
BRIXOJ KOTOPOTO Uepe3 BOMOKHO TopcoemmHeHsl PLC pa3BeTBHTemH 1x8 ¢ BHOCHMEIME ToTepsvu 10,5
1B. Pe3zepBHas MOITHOCTh JAaHHOH ceTH 1o ctanmapry IEE 802.3ah coorBeTcTByeT PX-20U T.e. 26 1B.
ITpu cTpoHTeIbCTBE JIMHIM HCIIONb3YeTCS «cylep-cBapka» (Super Fusion), a KOIHUYeCTBO CpalleHIi He
ITpeBHIIIaeT BOCBMH oOIIM 3aryxammeM 0,44 nb; mpu 3ToM Ha ueTHIpéX LC coefuHeHHAX Tepsercs
cysmapao 0,48 nb. Ompenennre Ipefel JATBHOCTH JIHMHHH, OTPAaHHYEHHBIH 3aTyXaHHEM, ¢ yYeTOM
pesepra nogmepikKH (maintenance margin) B 1 ab.
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3apaya Ne3. B Tomomormm XomeIo HcIomb3yroTca SDH STM-4 omnrmyecKkime MyIbTHIDIEKCOPEI
«Tpancmopr-S4». Onrmueckant mHTepdeiic STM-4 xoroporo paboTarolpmi BO BTOPOM OKHE
MPO3PAYHOCTH HMeeT YPOBEHh MOIIHOCTH OIITHYECKOTO CHIHala Ha Iepelade: -12 gBM; YpoBeHSL
MOIITHOCTH OIITHYECKOTO CHT'HAla Ha IpHéMe: -36 gbuM. OmpefenHTs ATHHY pereHepalHOHHOIO yyacTKa
BOJIC, nmvmTHpoBaHHyIo 3aryxaHHeM BOJIC mocTpoeHHO!t Ha ocHoBe Kabems Triia OKK-50-01-0,7-8.
ITotepn Ha pa3zbEMHBIX coeMUHHTENIX -1 OB, B HepazbéMHEIX coemmHuTenaX 0,1 gb. IloTepn Ha BROZE
(BpIROZE) -2 AB. OHEpreTHUYeCKHI 3allac CHCTeME! 6 1b.
3agaya Ne4, Ormpepennure KakHe IIONydaTcd 3HAUEHHS YIIHPEHHS HMITYyIbCAa H IIHPHHEL IIOJIOCEHL
TIPOITYCKAHHA KaOelbHOIO yJacTKa, IIOCTPOEHHOro Ha ocHoBe Kalems TtHma OKJI-01-6-24-10/125-
0,36/0,22-3,5/18-2,7 ¢ mrmHOH 50 KM C HCIIONB30BaHHEM Iazepa ¢ pabouelt mmrnHON BOMHEL A = 1300 HM H
IIHPHHOH CITeKTpa H3TyuyeHHI AA=2.5 HM.
3apaua Ne5. IIpu cocTeikOoBkM ammaparypsl LIBOJIT «Axyma» 110 ONTHYeCKOMY BOIOKHY C
pamsopenetroit crammmeit STM-1 mpom2BOACTBa KOMITAHHH «MHKpPaH» HCIIOTH3YIOTCS ONTHUYECKHE
momynu 1.S32-A3S-PI-N paGorarormpe 1o IByM BOXOKHAM Ha IHHE BOMHEL A = 1310 HM c mmpmHOI
CleKkTpa m3myueHHI AA =2,5 HM. ONpeflelMHT: [JIHHY peTeHepaloHHoro yuactka BOJIC,
THMHTHPOBaHHYI0 mucliepcueii. BOJIC mocTpoeHa Ha ocHoBe Kalems tmma OKJI-01-6-24-10/125-
0,36/0,22-3,5/18-2,7. I1o 3aTyxaHNI0 JIHHA ITHHHH OKa3a1achk paBHOI 40 K.
3agaga Ne6. g mudpopoil nocnenorarensHocTH (0101000111 mocTpoHTs BpeMeHHBIE AHATPAMMEL
H3MeHeHHd HHTEHCHBHOCTH ONTHYECKOro H3TyueHHSI KofoB B mmHmMH I[[BOCII: NRZ-S, CMI, 2B3B,
6B1PIR.
3agaua Ne7. Ha Bxop mHHeHHOTO Koflepa ¢ pa3pAAHOCTRI0 8 OHT IOCTyIaeT OTCUET C aMIITHTY/oH 1,6
B. Onpenenuts cTpyKTypy KOIOBOH KOMOHHAITMH HA BBIXOZE KOZepa IIPH HCIIONb30BAHHH HATYPaIBHOTO
OBOHYHOTO KOAIA, €CIIH HANIPSKEHHE OIPAaHHUYEHH T PAaBHO 3 B.
3amaua Ne§. Ha BeIXofie IMHEHHOTO BOCBMH Pa3pAfHOrO KOZepa B IIpolecce KOAHPOBAHHS OTCUETOB
OBIIH IIOCTENOBAaTENbHO C(OPMHPOBAHEI IIPH HCIIONB30BAHWH HATYPAIBHOIO JABOHUYHOIO KOJa
CIEYIOIHE KOJJOBbIe KOMOHHAIHH:

10110101 01010110 11011101 10110100
H300pa3uTh CHTHAI HA BXOJE H BEIXOZe KOJepa, a TaK Ke HAa BXOAe H BEIXOAe [IeKOoJepa, eclH B
Iporiecce IepeJadH IIPOH30LLIH ONMHOKH B IIOMEUYEHHBIX CHMBONAX.
3amaua Ne9.  J[1g BeposTHOCTH ommbku 1072 paccumTars cpejHe BpeMsS MeX[y JBYMS COCeHHMI
onmmbOkamMu B InuHeiHoOM TpakTe BOCII mocTpoeHHOH ¢ wucmoms3oBammeM SDH STM-1
TTOMHO(YHKIHOHATEHOTO OIITHYECKOTO MyNIbTHIIIEKcopa «TpaHcopr-S1»

3agauya Nel0. Pe3ymbTaT H3MepeHHII MHOTOKPATHOTO HANOAKEHHS OHTOBEIX IIOCIeOBaTelbHOCTEH
(Tmaz-gparpamMMa) Ha BEIXOJe JHHEHHOTO TpPakTa BONOKOHHO-OITHUECKOH IHHHH, IIONy4YeHHEBIH C
IIOMOIIBI0 AHANMH3aTOpa KaHama IIpe/ICTaBIeH Ha pHCyHKe. OIpeJleMTh IIOKazaTelb KaueCTBa
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4.2 Ilpuvep TecTOBBIX BONPOCOB H NpPHMeD THIOBBIX MPAKTHYECKHX 3aXaHHII,
BbIHOCHMbIe Ha  3a4eT no  JucuuminHe  «Onrudueckue  nudpoBbie
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TeJIeKOMMYHHKALIHOHHbIe CHCTeMbI» s HampaBneHus noxroroeku: 11.03.02
WHpOKOMMYHIKAITMOHHEIE TEXHOJIOTMK M CHUCTeMBl cBs3u, mnpoduwibs "Ontmueckue
CHCTEMBI U CeTH CBSI3H"

TecToBble 3amaHmsI cocTOMT U3 45 TeOpeTUdecKUX BOIPOCOB ITO TeMaTUYeCKUM
pasnenaMm pabouei mporpaMmel yueOHo# aucimumbel. B 80% Bcex BOIIPOCOB KaXIoro
TecTa IIPeIIoNIaraeTcs BEIOOp OOHOrO 13 3-6-X BO3MOJKHBIX OTBETOB.

CucTeMa OIIeHOK BBITOTHEHNS KOHTPOJILHOTO TeCTHPOBAHUS I 5-TO ceMecTpa:

— «OTJIMYHO» — KOJITYEeCTBO MPaBIIbHBIX 0TBeTOB 0T 90% 1o 100%;

— «XOPOIIO» — KOJIMYECTBO IIPaBWIBHBIX OTBeTOB OT 75% 10 90%:;

— «YIIOBJIETBOPUTEIHHO» — KOJIMYECTBO MPaBIIHHBIX 0TBeTOB OT 60% mo 75%.

QUESTION:

fal/0

| fa0/1 Switchi
T IP address: 192.168.1.2/4
SRR o3 Ports2-12 VLAN 10

fa0/2 Ports 1324 VLAN 20
Host 1 Host?2
IP address: 192.168.10.5/24 IP address: 192.168.20.5/24

Default Gateway: 192.168.10.1  Default Gateway: 192.168.20.1

Kakpme xoMamael momxHLI ORITL HacTpoeHEl Ha 2950 xommyrarope H Ha
MAapIIpYTH3aTope IJIA Toro 9Tob XocTH 1 M 2 Morimi ofImaTsca ApYT ¢ JpyroMm? (Bribeprre 3
oTBeTa)

[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
Router
Router
Router

config) #interface fastethernet 0/0

config-if) #no shutdown

config) #interface fastethernet 0/0.1

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

e L e e N S

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

[J 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
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QUESTION:

Yro 13 IPUBEAEHHOro NpeAcTaBiIder cobok craHnapTHeI cricok mocryna (IP ACL).

[ access-list 50 deny 192.168.1.1 0.0.0.255
[ access-list 110 permit ip any any
[ access-list 2500 deny tcp any host 192.168.1.1 eq 22

[0 access-list 101 deny tcp any host 192.168.1.1

QUESTION :
Kaxosrr Tpu mpermvymecrBa NAT? (Bribepure 3 orBera)

OKOHOMHT 3apervucTprupoBadiLie obinue IP-anpeca.

Cromkaer ucrioibsoBanue 111 Ha KIHMeHTCKHIX MapLIpyTH3aT opax.
Coszmaér muoskecrBo obitux IP-agpecos.

Jemnaer vactayio agpecarmmo JIBC memocryrmoi gig Murepuer.

ITosBomaer pacurmpars JIBC 6es momosminre bHEIX obitux IP-agpecos.

O 0O o o o od

IloseILIAET IIPOMU3BOAMTEJIEHOCTE ITOI'PaHHMYHBIX MaplipyTH3aTOopOoB.

QUESTION :

CereBold HIKeHep KOH(HIYPHpPYET HOBERIM MapmipyTusarop. MAxrepdeficsl OBLIH
ckoHGUTYpHpOoBaHE ¢ [P-agpecamy, HO IIDOTOKO/IEI MAPNIPYTH3AIME HMJIHM CTaTHUYECKKe
MAapIIPYTH €Ilé He ORI/ CKOH(HUIypHpoBaHsl. KaKWe MaplIpyTH IIPHCYTCTBYIOT B TabmIe
MAapIIpyTH3AI [HH?

[ MapuipyTsl 10 YMOJTUIAHMIO.
0 MapurpyTel HIHPOKOBEUIATEIILHOM PACCHLJIKH.
[0 HemocpencTBeHHEIX COSTMHCHE.

[ MapuipyTsl oTcyTCTBYIOT. Tabimiiia MaplpyTH3AIMH IIYCTA.

4.3 Bompochl U THUIIOBbIe IpPaKTHYECKHE 3aJaHUsI, BbIHOCHMBbIe Ha 3K3aMeH IO
aucuuminHe «OnTudeckue LUGpPoOBBIe TeleKOMMYHHKAIHOHHbIE CHCTEMbI» IS
Harpasierus rmoarotopku: 11.03.02 MHpoKOMMYHUKAITMOHHEIE TEXHOJIOTUH 1 CHCTEMEI
cBs3U, mmpodws " OnTHYeckne CUCTeMbI U CeTH CBI3U”. BiileT colep KuT Ba BOIpoca U

OIIHY 3aady.

1. Iludpopoit curHan u OCOOEHHOCTH ero (POPMUPOBAHMS:  JUCKPETH3ALU,
KBAaHTOBAHHEe H  KOAWPOBaHWe, aHAIOro-ImppoBoe U  IMQPO-aHAIOrOBOe
npeodpazoanye curHana. ViMmynbcHo-komosas Moxysausd (MIKM).
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2. AnroputMbel pOpMHpOBaHMS KOMOB, Hambolee MIIPOKO HCIIONB3yeMBIX B
OIITHYeCKUX ITU(PPOBBIX TeIeKOMMYHHKAITMOHHBIX CHcTeMax IIepefayn.

3. IInesmoxponnas mudposas uepapxus (PDH). Ilpmmep moctpoenns BOCII PDH c
WCIIONB30BAHIEM alIlapaTyphl IMI(PPOBOrO BOJOKOHHO-OITUYECKOrO JIMHEHHOro
TpaKTa.

4. OcHOBHbIE NPHYMHBEL OTPaHMYEHHS [UIMHBI PpereHepalliOHHBIX YYacTKOB IS
BOJIOKOHHO- OIITHYIECKUX IM(POBBIX CUCTEM II€peqatil.

5. OO0oOménnas cTpykTypHas cxema MyibTHILiekcopoB SDH. OcHoBHbIe OJIOKM U HX
HazHaYeHHe.

6. IlpuMHIMIIBI TOCTPOEHHMS ONTUYECKUX TpaHCIOpTHRIX cerer SDH.  Basosbie
ToTIoNIOrN; ceTeld, pezepsuposanrie. SDH-kpocce! 11 y3/10BBI€ ITYHKTHI.

7. $opmuposanme wmHpopMarmoHHbIX CTPYKTYp SDH m cxembl mpeoOpazoBaHmii B
Ipoliecce MYJIbTUIUIEKCUPOBAHUS cUrHaiuoB. CTPyKTypHas cXeMma MyJbTHILIEKcOpa
SDH .

8. Buptyamsarie uactHbelie ceTn (VPN). llocTpoeHue BUpPTyalbHBIX YAaCTHBIX CeTel
(VPN) Ha 6a3ze texuomorm MPLS.

9. Axtmeaweie (FI'TH, FITB, FI'TP) u maccusarie (APON, BPON, EPON, GPON)
TEXHOJIOTMH OITHYIECKOIO JIOCTYyTA. ACIIEKTHI IIPOSKTHPOBAHU.

10. TlpumeHeHne riia3-guarpaMMbl 19 U OIEeHKHA 3(P¢GeKTUBHOCTH PabOTHl TUTaOUTHBIX
CHCTEM OITHYECKON CBI3MU.

11. Texuomorusa nepegaun maketHoro tpadmka RPR: Ttomonorna cetn, MAC ypoBeHs,
MEeXaHHM3MBbl N3yUeHNS TOIIOJIOTHH 1 3alllUThI, YIIpaBJIeHue 11oiocoit u Qos, almroputM
CIIPaBeJINBOr O IOCTYIIA.

12. Tlepenaua maketnoro tpadguka B NG SDH. IIpeoOpa3oBanue makeTHOro Tpaduka B
nHpopmaronssie  cTpykTypel SDH  (mpeumymectBo mporenypst  GFP mo
cpasHeHmo ¢ HDLC; VCAT, LCAS).

13. TIpyHIMITEI IOCTPOEHNS ONTHYECKNX TPAHCIIOPTHBIX ceTell CBA3M C UCHOIb30BaHUEM
TEXHOJIOTUM CHEKTPaJIBHOro paszmeneHns ontudeckux kaHaioB CWDM u DWDM.
BBoJI/BEIBOZI OIITHUECKUX KAaHAIOB B IIPOMEKyTOUHBIX y3JIax.

14. CtpykTypHad cxema okOHedHbIX cTaHIii DWDM. Pexomenpaimu 1mo 4acToTHOMY
ria"y cucteM CWDM u DWDM.

15. Atmocdepurle onrmueckue JmHM Iepepawn (FSO). IlpoGnembl BHempeHUS Ha
«MECTHO» ITMPOKOITONIOCHON CEeTU CBA3U.

16. OyHKIMOHANBHBIE  SIIEMEHTHl  ONTUYECKOil ceTd  (MEeTOABl MONYJISAIMA U
JeMOIYJISIINY ONTUYecKol Hecyimell; ollTUYecKUe YCIWINTeIN — UCTOUHUKY ITyMa 1
JMHAMUYEeCKI JUarla3oH; ONTHYecKHe (IUIBTPhI, IUPKYIATOPBI, H30JIATOPHl U
ATTEeHIOATOPEL. ).

17. Ilopsaaok BBOJA B SKCILTYaTAIIMIO BOJOKOHHO-OIITHYECKUX JIMHUM CBA3M.

3amaua Nel. [ TeXHONMOTHH MYJIbTHIUIEKCHPOBAHUS C pasfelieHHeM IO JUTHHE BOJHBI
(HDWDM), onpefeMTh BEPXHIOK TPAHHINY JOIMYCKOB Ha (PIyKTYaI[HIO Hecylux fg; eclmu Imar
MeXJIy HECYIIUMH IT0 JUTMHE BOJHBI Ay ITpHUMepHO paBeH 0,1 HM., a CKOpPOCThH Iepefiayd Ha
KaxkJol Hecymed 2,5 I'6ut/c.

3agaua Ne2. JIng TeXHOIOTMH MyJIbTHIUIEKCHPOBAHHSA C pas3felleHHeM IO JUIMHE BOIHEBI
(HDWDM), oIrpeemiTh BEPXHIO0 IPaHUIly JOITYCKOB Ha (IIYKTYaIMIo HecymuX fi; eciu Imar
yacToTHOro IviaHa 25 I'T'1l., a cKOPOCTE Iepenays Ha KaxIoi Hecyinei 2,5 I'our/c.

3amaya Ne3d. g TeXHONOIMH MYIJBTHIUIEKCHPOBAHHS € PasleleHHeM I10 JUIMHE BOJIHEI
(DWDM), ompenenurh BEPXHIO TPaHULY AOIyCKOB Ha (MIYKTYAI[MIO Hecymmx f; ecrm Imar
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MEXKIY HECYIIFIMI TI0 AJIMHE BOMHEI A = 0,4 HM., a CKOPOCTh TI€peAady Ha KaKmoi Hecymeit 10
['6ur/c.

3amaua Ned4, JImsg TeXHONOIMH MyNIbTHIUIEKCHPOBAHHS ¢ pasAeleHHeM II0 IIHHE BOIHBI
(DWDM), oIpefennTs BEPXHIOIO TPaHHIy OOIIYCKOB Ha (MIyKTYallMIo HeCYIIHX fy; €CIH Imar
yacTorHoro mmada 100 I'T1., a ckopocTh Nepefayun Ha Kaxknoit Hecyteit 40 I'our/c.

3apauya Ne5. B cern PON (FTTP) MeXXay ONTHUSCKUM JIMHEHHBIM TEPMIHAIOM H OIITHUYECKHM
CHCTEeMHBIM TEpMHHAIOM HCIIONB3yeTca BONOKHO G.652 (ZWPF) ¢upmer Hitachi co
CIIETYIOIINMH TTapaMeTpaMH: 3aTyXaHHe I MIMHBL BOMHEL A = 1310 M. Cocrasisger 0,38
nb/xm., a amg A = 1550 mM. — 0,23 ab/kM., AHMHA BONMHBI HylIeBod muciiepcrr 1300 Hm. T
nepenasaemoro mpotokona Ethernet (EPON) 1,25 T'our/c. B cern ucmonb3zoBaH PLC Splitter
Ix4 ¢ BHOCMMBIMH TITOTEpPSMH 7,2 1B, Ha KaXIplii BBIXOJ KOTOPOrO Yepe3 BOJIOKHO
nogcoeauHeHsl PLC pa3zserBuTemH 1x8 ¢ BHOCHMBIMHU rorepsMu 10,5 ab. PesepBHass MOITHOCTH
nmanHon cetd 1o cra”zapry IEE 802.3ah coorBercTByeT PX-20U T1.€. 26 ab. [Ipu cTponTensCTBE
JIMHHMH HCIIONB3YETCS «CYIep-cBapka» (Super Fusion), a KOIMMYECTBO CPAINEHHI HE IIPEBBIIIAET
BocbMH OOImMM 3aryxaHuem (0,44 nb; mpu 3ToM Ha 4YeThIpéX LC COeMMHEHHSIX TEpPSETCs
cymMmapHo 0,48 ab. Ornpefenure Ipeenl AAIbHOCTH JIMHHH, OFPAaHMYEHHBIH 3aTyXaHHEM, C
YYETOM pe3epBa MOoAAEPKKH (maintenance margin) B 1 1b.

3agaua Ne6. B cetu PON (FT'TP) mMexay ONTHYECKAM JIMHEHHBIM TEPMHHAIIOM M OITHYECKUM
CHUCTEMHBEIM TEpPMHHAIOM HCIIONB3yeTca BonokHo G.652 (ZWPF) d¢upmer Hitachi co
CIIETYIOIIUMH TlapaMeTpaMH: 3aTyxXaHHe IS NIHHB BOTHEI A = 1310 mm. Cocrasiser 0.4
nb/xm., a g A = 1550 am. — 0,25 ab/kM., JIHMHA BOMHBEI HyJIeBOH AuciiepcHH 1320 M. T
nepepasaemoro nporokoia Ethernet (GPON) 2,488 I'Out/c. B ceTH UCIONb30BaH CTaH{apTHBII
pa3BeTBUTEDL 1x32 ¢ BHOCHMBIMH IToTepsamH 18,5 nb. PezepBHas MOIITHOCTh JaHHOM CETH I10
crangapty ITU G.984.2 coorBercTByeT onTuke Kiacca B T.e. 25 nb. [Ipu crpoutenscrse mHHUN
HCIIONBb3YeTCsI CBapKa IIPH 3TOM KOIHYECTBO CpaIlleHHH He IIPeBBIINIaeT IIeCTH OOIIHM
MaKCHUMAJIBHBIM 3aTyxaHueM (0,44 nb; IpH 3TOM Ha YETBIPEX CTaHAAPTHBIX COeMUHHUTEIIX SC
MaKCUMAJIBHO MOKeT Tmorepsareea 2,40 ab. Omnpezaenure Ipefienl  AalbHOCTH JIMHHUH,
OTPaHMYEHHBIN 3aTyXaHHEM, C YIETOM pe3epBa IMOAAEPKKH (maintenance margin) B 1 1b.

3amaua Ne7. Pesymprar SEIE
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NMHHEHHOTO TpaKTa BOJIOKOHHO-ONTHUECKOH IIMHMH, IONYYEHHEI ¢ IIOMOIIBIO aHaIM3aTopa
KaHama MpeICcTaBlIeH Ha pHCyHKe. OIpemermTe CKOPOCTh MEpefadll CHTHAla B IHHHH M BPeMS
HapacTaHHUT (POHTA HMITYTIbCa

3agaua Ne9. B Ttomomorum Komsio Hernonb3yioress SDH STM-4 olTHuecKie MyJIbTHIUIEKCOPBL
«Tpancniopr-S4». Ontuueckii nHTepdeiic STM-4 Koroporo paboTaromiiii BO BTOPOM OKHE
MIPO3PaYHOCTH HMMEET YPOBEHb MOIIMHOCTH OIITHYECKOrO CHIHalda Ha Iiepefaue: -12 abw;
YPOBEHh MOIIMHOCTH OIITHYECKOIO CHIHalla Ha IpuéMe: -36 abm. Ormpenenurs IIHMHY
pereHeparonHoro yyacrka BOJIC, mumurupoBaHHyro 3aTyxaHuemM BOJIC mocTpoeHHOH Ha
ocHoBe Kkabemsa Ttuma OKK-50-01-0,7-8. Ilorepm Ha pa3zbEéMHBIX coeAMHHUTENSX -1 b, B
HepazbEMHBIX coeauHuTesix 0,1 ab. Ilotepn Ha BBOAE (BBIBOJE) -2 Ab. SHEPreTHUECKU 3arac
cHcTeMsbl 6 1b.

3amaua Nel(. OnpeaenuTh MaKCHMaTbHBIH Koa(hHIHEHT 3aTyxXaHusI (5/KM) KOTOPEIM MOJKET
o0maaTh BOIIOKOHHBIH CBETOBOJ, HEOOXOAMMBIM JUIA IPOEKTHPOBaHUS Oe3 pEeTpaHCIsaTOopa
yyacTKa MarHCTPalIM CO CIEAYIONMMH TapaMeTpaMH: HCIIONb3YeTcs CHCTeMa ¢ IM(POBOI
CKOPOCTBIO TIiepefiaud MoToka STM-1 ¢ JasepHBIMHM JAHOAAMHM, KOTOpas OOeCIleYMBacT
MaKCHMAJIbHOE 3aTyXaHHe PeTPaHCIISITHOHHOro ydyactka 30 ab mpu paboueil JmMHe BOIHEI A =
1310 HM ¢ YUETOM pa3sbEMHBIX COSAMHEHWH. JIIMHA ydacTKa HOIKHA ObITH 50 KM, IIPH 3TOM
HUCITONB3YIOTCS ITOCTABIIIEMbIe IHHBL Kabensa 2000M., morepu Ha cBapHOM coeauHeHnu 0.1 gb.
Ha ocHOBe yCIOBMH JaHHOTO ydYacTKa YCTAHOBJIEH PEMOHTHBIA 3allac Ha ITOTEPH H3-3a
3aTyxaHus 0.1 nb/xMm.

3amaua Nell. Omnpezennure Kakue IIONIY4YaTcsd 3HAYEHHS VIIAPEHHS HMMITYIIbCa W IIMMPHHBL
TIOIIOCHL ITPOITYCKaHH I KaOelIbHOIO YYacTKa, ITOCTPOeHHOIO Ha ocHOBe Kabemna thia OKJI-01-6-
24-10/125-0,36/0,22-3,5/18-2,7 ¢ miuHOoN 50 KM ¢ HCIIONB30BaHUEM Jazepa ¢ pabodyel JJTHHON
BOJHEI A = 1300 HM M IIMPUHOHN CIIeKTpa H3TyuYeHUus AA=2,5 HM.

3amaua Nel2. [Ipu cocteikoBku armrapaTypsl [[BOJIT «Axkyma» IO ONTHYECKOMY BOIOKHY C
pamuopeneiiHord craHiuern STM-1 IpoM3BOACTBA KOMITAaHMH «MHKpaH» HCIIOIb3YIOTCS
ontuueckue MoaymH 1.S32-A3S-PI-N paGotaroniie 1o JABYM BOITOKHAM Ha JUTMHE BOIHBI A =
1310 HM ¢ IMPHHOH cIleKTpa H3MydeHHS Ak =2,5 HM. OmnpefenuTs JHHY pereHepal[HOHHOro
yuyactka BOJIC, mimutHpoBaHHyro auciiepcuei. BOJIC mocTtpoeHa Ha OCHOBe Kalellsl THITa
OKJI-01-6-24-10/125-0,36/0,22-3,5/18-2,7. 1o 3aTyxaHHIO JUIMHA JIMHUK OKa3alach paBHOM 40
KM.

3agaua Nel3. Onpenenurs UIMHY pereHepalioHHoro ydyactka BOJIC, IMMHTHPOBaHHYIO
nuctniepeueir. BOJIC nmoctpoeHa Ha ocHoBe Kabens Turta OKJI-01-6-24-10/125-0,36/0,22-3,5/18-
2,7, ¢ ucrnonp3opaHueM MaprrpyruszaropoB T1600 mverorux ontuueckne moxyinu SONET/SDH
OC768/STM256 SR-1 paGoTarolie IO IBYM BOIOKHAM Ha OJHOH JUTHHE BOTHEL A = 1550 HM ¢
MMM PUHOH CITeKTpa H3IyueHHsT Ak =0,24 HM.

3agaua Neld. Onpenenurs UIMHY pereHepalioHHoro ydyactka BOJIC, IHMMHTHPOBaHHYIO
mucniepcueit. BOJIC moctpoeHa Ha ocHoBe KaGens tuna OKK-50-01-0,7-8, ¢ HcItonb30BaHHEM
IByx wMemua KouBepropoB Dlink DMC-700SC (untepdeiic crammapra 1000BASE-SX
paGoTaroNHii BO BTOPOM OKHE Ipo3payHOcTH). [[TMpHHA TOIOCH TPOITYCKAHHS ONTHYECKOTO
BOJIOKHA, HCITONb3yeMoro B Kabese — 550 MI'1r-xm.

3amaua Nel5. J[nga 1mdporoit mociemoBaTenbHocTH 0101000111 ITOCTPOHTH BpeMeHHEIE
JHarpaMMbl M3MEHEHHUS MHTEHCHUBHOCTH OITHYECKOrO M3Iy4YeHHS KojaoB B JMHHH [[BOCII:
NRZ-S, CMI, 2B3B, 6BIPIR.

3agaua Nel6. [lna 1mdpoBoit mocnemosatensHocTH 0101000111 IOCTPOHTH BpeMeHHEIE
JUarpaMMBl H3MEHEHHS HHTEHCHBHOCTH OITHYECKOrO M3TydeHHS KozoB B jmHuH [[BOCII:
NRZ-L,CMI, 3BIC, 6BIPIR
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3amaua Nel7. Ha BXom JmMHEHHOrO KoOZepa € paspsSEHOCTBIO 8 OHT IIOCTYIIaeT OTCYET C
amrmurygoit 1,6 B. OmpemermiTs CTPYKTYPY KOJOBOH KOMOHHAIIMH Ha BBIXOZE Koepa IIpH
HCITOTb30BaHNH HATYPaTbHOTO JBOMYHOTO KOJ[a, €CIIH HAIIPSDKEHIE Or PaHHYeHHS paBHO 3 B.
3anaua Nel8. Ha BBIXOME JIHHEHHOIO BOCEMH PaspsSIHOIO Kofepa B IIPOLiEcCe KOXMPOBAHIA
OTCYeTOB OBLTH TIOCTIEAOBATEIHbHO CQOPMHPOBAHBI IIPH HCIOIB30BAaHHH HATYPaIbHOTO
IBOMYHOIO KOJa CTIeAYIOIIHE KONOBbIEe KOMOHHAI[HH:

10110101 01010110 11011101 10110100

H300pasnuTh CHTHAI Ha BXOJE M BEIXOAE KOAEPa, a TaK K& Ha BXOJE M BBIXOAE HNEKOJepa, ECIIH B
IIpOIECCe TIEPENaYH ITPON3OLIIIH OMIMOKH B IIOMEUEHHBIX CHMBOIAX.

3agaua Nel9. Onpenennrs cpefiHee KOIHYECTBO OIMMMOOK, BOSHHKAIOIUX B JIMHEHMHOM TPakKTe
BOCII nocTpoeHHON ¢ Hcnomp3opanueM armapaTrypsl LIBOJIT «Axyma» (STM-1) 3a mepuonst
BPEMEHH: J[Ba 4aca, a TaK e 3a OHH CYTKH; IIOJIarasi, YTO BEPOSTHOCTh OLIMOKH paBHa 1072,
OIIMOKH HOCST OAMHOYHBIN XapaKTep U paBHOMEPHO PaCIIPEALIIEHEL.

3agaua Ne20. /i1 BEepOSTHOCTH OIIMOKH 107" paccyuTarh CpeIHE BpeMA MEXAY IBYMSI
COCeHUMH OIMHOKaMH B TMHeHHOM TpakTe BOCII noctpoeHHOMH ¢ ucnonb3oBankueM SDH STM-
1 oMo} YHKITHOHATTBHOTO ONTHYECKOr0 MyIbTHIDIeKcopa « T paHcmopT-S1»

3amaua Ne21.

Orpe fleHTe MAKCHMAIBHYIO CKOPOCTH Tiepeaaun HHGOPMAITHH IIpH Kopuporanui NRZ s creayronmx
3HAYeHHI MOCTOSHHOH YINHpeHHSI MMITyIhca M MIHHE Kalemsa: a) At=10 He/Mm, L=100 M &) At=20
He/M, L=1000 m B) At=2000 HCc/M, L=2 KM .

Jagaua Ne22,

Orpe IeMTh CaMyI0 HI3KYI0 YACTOTY, KOTOpas MOXKeT OBITh IPHHSITA (OTOIHOZOM C 3SHepPre THUe CKUM
HHTepBaIoM B 1,2 3B.

Jamaua Ne23,

OmpegeHTs MOIMHOCTE B AbM H BT Ha BEIXOJe BOIOKOHHO-OINTHUECKOH IHMHHH IIHHOH 24 KM CO
CIIeTIOIIMMH TTapaMeTpaMH: - MOITHOCTE Ha Beixoge CHJ] coctaBnsgeT 20 MBT; - THHHI COCTOHT H3 6
YUIACTKOB CO CTPOMTENHHOMN IHHON B 4 KM ¢ 3aTyxaHueM o—=0,6 AB/KM; - TPH cOeIHHUTEN S C 3aTyXaHHeM
1o 2,1 ab; - moTepsAMH cpalllHBaHH ITpeHeOpeys; - TOTePH BBOJIA CBeTA B BOIOKHO COCTABILIOT 2,2 1E; -
TIOTEpPH HA CTHIKE BONOKHA H (DOTONMPHEMHHKA COCTABILFOT 1,8 7AB; - MOTepH HA H3THO OTCYTCTBYIOT
(TIpeHeOpes)

3agaua Ne24,

OmpeieTHTs MOITHOCTE B BM H BT HA BEIXOJle BOMOKOHHO-ONTHUeCKOH IHMHHH JIHHOH 24 KM co
CIIeTIOIIMMH TTapaMeTpaMH: - MOITHOCTh Ha Beixoge CHUJ] coctaBnsgeT 20 MBT; - THHHSI COCTOHT H3 6
YUIACTKOB CO CTPOMTENHHOMH IHHON B 4 KM ¢ 3aTyxaHueM o—=0,6 AB/KM; - TpH cOeTHHHTEN S ¢ 3aTyXaHHeM
mo 2,1 ab; - moTepsAMH cpallfHBaHH ITpeHeGpeys; - TOTePH BBOJA CBeTa B BOIOKHO COCTARILIOT 2,2 1E; -
TIOTEPH HA CTHIKE BONOKHA H (DOTONMPHEMHHKA COCTARILFOT 1,8 7AB; - MOTepH HA H3THO OTCYTCTBYEOT
(peHeOpeys ).

OIIeHKY «OTJIHIHO» 3aCITyKIBAET CTYIEHT, [IOKA3aBIITIIA:

— BCECTOPOHHUE U TIyOOKUe 3HAHUSA IIPOrPAMMHOIO MaTepuaia yaeOHOH JTUCIUILIAHEL,
M3TIOKEHNEe Marepyuaja B ONpeelleHHOW JIOTMIeCKOW ITOCHeIOBATeNbHOCTH, C
HCITONTh30BAHIEM COBPEMEHHBIX HAYIHBIX TEPMIHOB

— OCBOHBIIIEMY OCHOBHYIO U YacTh JOIOJHUTENLHON JUTePATYPhl, PEKOMEHIOBAHHYIO
IIPOrPaMMOi, ITPOSBUBINIEMY TBOPYECKHE CIIOCOOHOCTHM B TTOHUMAHUM, U3JIOKEHUH U
MIPaKTUIECKOM HCITONB30BAHUN YCBOSHHBIX 3HAHUIL;

— T[OJHBIE, UYeTKUe, JIOTUYECKU IIOCNIeOBaTeNbHbIe, IIPABIUIbHBIE OTBETHI Ha
TIOCTaBJIEHHbIE BOITPOCHI, CITOCOOHOCTD JielaTh 00OOCHOBAHHBIE BHIBOJIHI;

— YMeHHe caMOCTOATeIbHO aHAIM3UPOBATH (PaKTHI, COOBITH, SIBIIEHUS, IIPOIECCHl B MX
B3aVMOCBS3H U PA3BUTHH; C(HOPMHPOBAHHOCTE HEOOXOIUMMBIX IIPAKTHIECKHX HABBIKOB
PabOTEL ¢ H3YUEeHHBIM MaTepHaIoM;

OIIeHKY «XOpomIo» 3aCIy XIBaeT CTYLEHT, ITOKa3aBIIIIIi:
— CHCTeMaTHUYecKUil XapakTep 3HAHII 1 YMEHHH, CIIOCOOHOCTD K X CaMOCTOSTENbHOMY
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IIPUMEHEHITO U OOHOBJIEHMIO B XOI€ IIOCIEAVIOIIEro OOyYeHMS U IIpaKTHYecKOi
IeATeIbHOCTI,

— JOCTAaTOYHO IIONHBIE M TBEPABIE BHAHMI IIPOrPaMMHOrO Marepuana AUCLIMIIIIHEL,
IpaBIIbHOE IIOHMMAHME CYIIHOCTH U B3aUMOCBA3U pacCMaTpPUBAEeMBIX SBJICHUIA
(IporreccoB);

— I[OCJIeIOBaTeNbHbIe, IIPABUIbHBIE, KOHKPETHBIe, Oe3 CYIIeCTBEeHHBIX HEeTOUYHOCTell
OTBETHl HA IIOCTABJIEHHBIE BOIIPOCHI, YBEPEHHOCTh IIPU OTBETe Ha AOMOIHUTEHHBIE
BOIIPOCHI;

— BHAHME OCHOBHOWM pPEKOMEHIOBAHHON IJMTepaTyphl; YMEHHe MOOCTATOYHO IIOJHO
AHAMM3UPOBATh (aKTHI, COOBITUS, SIBJIEHMS U IIPOIECCHI, IIPUMEHSTH TEOpPETHIeCKUe
3HAHIS [IPU PelleHN IIPAKTUYIeCKIX 3a1ad;

O1eHKY «yAOBJIETBOPHTEIbHO» 3aCIIyKIBaeT CTYAeHT, IOKa3aBIIIii:

— 3HaHUI OCHOBHOI'O IIPOTPaMMHOIO MaTepuala IIO [WICIMIUINHE B oObeMme,
HEOOXOAVIMOM JUUII ITOCTEeNYIOIIero OOydYeHMS W I[IPeACTOSIell IpaKTHIecKOH
NeaTeIbHOCTH;

— 3HAKOMOMY C OCHOBHOU peKOMEHIOBAaHHOM JIMTepaTypoil;

— JOIIyCTUBIIIEMY HETOYHOCTH U HAapylleHHS JOTMYecKoil IIOC/IeloBaTeIbHOCTH B
M3IOKEeHNM IIPOrpaMMHOIO MaTepHajlla B OTBeTe Ha BJK3aMeHe, HO B OCHOBHOM
oOnagaromieMy HEOOXOAMMEIMU 3HAHUIMU M YMEHHUSMU JUII WX YCTpPaHeHHS IIpu
KOPPEKTHPOBKE CO CTOPOHEI 3K3aMeHaTopa.

— IPOAEMOHCTPUPOBABIIEMY IIpaBUIbHBIE, 0Oe3 TpyObIX OmmOOK OTBETHl Ha
ITOCTABJICHHEIE BOIIPOCHI, HECYIIECTBEHHEIE OITIOKI;

— IIPOSBUBIIEMY yMeHHEe IIPUMEHITh TeOpeTHHecKHe 3HaHMI K PeIleHHIO OCHOBHBIX
NIPaKTUYeCKUX  3a7ad, OrpaHWICHHbIE HABEIKU B OOOCHOBAHHMM  BBIJBUTA€MBIX
NpeJIONKEeHN ¥ [OpUHMMAaeMBIX  peIleHWi; 3aTpyJHeHWUd IIpd  BEIIOJIHEHNU
IIPaKTUYeCKUX paboT; HeAOCTAaTOYHOE WCIIONh30BAHWE HAyYHOH TEepMIHOJIOIHN,
HeCOOJI0o/IeHIe HOPM JIMTepaTyPHOI petu.

OIleHKa «HEY/I0BJIeT BOPHT eJIbHO» CTaBUTCS CTYIEHTY, OOHAPYKUBIIEMY:

— CyIIeCTBeHHBIE IIPOOETHl B 3HAHUM OCHOBHOIO IIPOrPaMMHOIO MaTrepuaja IIo
JVCITUTLIINHE;

— OTCYTCTBHE 3HAHUI 3HAYUTEIHLHON YacTU IIPOrPaMMHOIO MaTepHrania; HelIOHUMaHUe
OCHOBHOTO COJIEP)KaHUI TeOPeTUIecKoro MaTepualia; HeCIOCOOHOCTh OTBETHTh Ha
YTOUHSIOIE BOIIPOCHI; OTCYTCTBHE YMEHHSI HAyJYHOrO OOOCHOBAHWS IIPOOIeM;
HETOYHOCTU B UCIIONH30BAHNN HAYUYHOU TepMUHOIOTUHI

— HEyMeHUe IIPUMEHITh TeOopeTHdecKHe 3HaHWS IIPU peIlleHuH IIPaKTUYecKUX 3ajad,
OTCYTCTBHE HABEIKOB B OOOCHOBAHMI BBIIBUTASMBIX ITPSIJIOKEHIII U IIPHHUMAaeMbIX
PelIeHMi;

— JOITyCTUBIIEMY IIPUHIMIIMAIBHBIE OMIMOKM, KOTOPhIe He ITO3BOJIIOT eMy IIPOOJDKUTh
oOydeHNe I IPUCTYIIUTh K IIPAaKTUUecKOH JAedTelbHOCTH 0e3 JOIONHUTEIBHON
TIOATOTOBKY I10 JAHHON JIUICITUILIMHE.

Or1eHOUHbIe CPEICTBA IS MHBAIMIOB U JIMII C OrPAHIYEHHBIMU BO3MOXKHOCTIMU
3I0POBBS  BBHIOMpAlOTCI € Y4eTOM UX  HHIUBUAYAIBHBIX  IICHXO(pH3MIECKUX
0CODeHHOCTEl.

— [IpU HeOOXOIUMOCTH HHBAIMZAM U JIMIIAM C OIPaHHYeHHBIMH BO3MOXKHOCTIMU
3IOPOBBS IIPEeIOCTABIISIETCS IOITONHHUTEIBHOe BpeMs I IIOATOTOBKH OTBETa;
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— IpU MIPOBEIeHIH IIPOLIeAYPEl OLIEHUBAHI Pe3yIbTaTOB 00YUIeHIS NHBAIIOB 1
JIMIT ¢ OrPAHIYEHHBIME BO3MOXKHOCTIMU 3JOPOBbS IIPeAyCMaTPUBAeTCS UCIIONb30BAHIE
TeXHUYECKUX CpPeACTB, HEeOOXOOMMBIX KM B CBA3M C HX MHOUBUAYAIbHBIMU
OCODEHHOCTIMMU,

— IpH HeOOXOAMMOCTH AJII OOYYAIOUINXCSA C OrPaHMYeHHBIMU BO3MOXKHOCTSIMU
3I0POBBS U MHBAMIOB IPOLeIypa OLIEHIBAHUS PesyIbTaTOB OOYUEeHNS 10 [UCLIAILINHE
MOJKeT IIPOBOJUTHCS B HECKOJIBKO BTAIlOB.

IIportemypa OLIEHMBAHISL Pe3y/IbTaToB OOYUYeHMS HHBAMIOB U JHMIl C
OTpaHIUEHHBIMI BO3MOJKHOCTSIMI 3[I0POBBS IO AWCHUIUIMHE (MOAYIIO) IIpemLycMaTpUBaeT
IpefocTaBIeHre HopMalpy B opMax, aJalTHPOBAHHBIX K OMPAHITISHISIM UX 30POBbS
Y BOCIIPULITILST MH(OPMAI I

JI71st vt ¢ HapyIIeHISIMU 3PeHS:

— B IIEYATHOI (popMe YBEeIMIeHHBIM IIPUQPTOM,

— B (popMe 3IeKTPOHHOTO JOKYMEHTA.

JI71st 7IvT ¢ HapyIIeHISIMU CITyXa!

— B IIEYATHOI1 opMe,

— B (popMe 3IIeKTPOHHOTO JOKYMEHTA.

JI71st 7Vt © HapyIIeHUSIMU OITOPHO-/IBUTaTeILHOTO almIapaTa:

— B IIEYATHOI1 opMe,

— B (popMe 3IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIFT HepeueHb MOXKET OBITh KOHKPETH3UPOBAaH B  3aBUCUMOCTH  OT
KOHTHHT €HTa O0yYarOIUIXCSL.

5. IlepeueHb OCHOBHOH ¥ /JONMOJHHUTEJBHOII Y4YeOHOH JHTepPaATYpBHI,
HeOoOXO0ANMOH /IJIsl OCBOECHUS JUCHHUILTHHBI (MOIyJIs1).

5.1 OcHoBHas1 IUTepaTypa:

1. Cetnn 1 cucTeMsl nepefadn NHQPOPMAITIHN: TeJIEKOMMYHUKAITIOHHEIE CETH : YISOHUK U
MIPaKTUKYM JUIA akajgeMuueckoro Oakanaspuata / K. E. Camyiinos [u mp.] ; mom pen.
K. E. Camyitnora, 1. A. ITlammosa, JI. C. Kynabopa. — M. : MzpatemsctBo IOpatit,
2017. — 363 c. — (Cepus : bakanasp. Akamemmdeckuii kypc). — ISBN 978-5-534-
00256-0. — Pexxwum goctyma : www.biblio-online.ru/book/D02057C8-9C8C-4711-
B7D2-E554ACBBBE29. I'pu¢d YMO BO

2. Ilykanos, B.H. BomnokxonHo-ontuueckas TexHHuKa. l[pakTudeckoe pyKoBOACTBO /
B.H. Ilyxanor, M.51. SlkoBnes. - Mocksa : Mudpa-Mmkenepusd, 2014. - 304 c. - ISBN
978-5-9729-0078-7 ; To  xe [OnmexTponmbrit  pecypce]. - URL:
http://biblioclub.ru/index.php?page=book &id=234772

3. I'opnuenko, B.H. MHorokaHaibHbIE TeJICKOMMYHUKAITMOHHBIE CUCTEMBI. Y UeOHUK 1T
BYy30B [Onextponnsri pecypc] : yueb. / B.H. I'opgmenxo, M.C. Teepermmuii. —
OnextpoH. maH. — Mocksa : 'opsuag mraus-Tenekom, 2013. — 396 c. — Pexam
moctyma: https://e.lanbook.com/book/11830. — 3arm. ¢ oskpama. YMO 10
obpazoBaHmo B obnacti MHPOKOMMYHIKAITOHHBIX TeXHOIOT U

4. Onmmdeckne  IMGPOBHE  TeIeKOMMYHUKAIIMOHHBEIE  CHCTEMBI:  JIaOOpaTOpPHBII
npakTukyM. / A.C. JleBuenko, B.B. Cmocapesckmii, H.A. SIxoBernxo/ ISBN 978-5-
8209-0872-9 Kpacuomap. Kybarnckmii roc. yu-1, 2013. U.1: BBenenue B TeXHOJIOIHIO
I ppPoBEIX TenekoMMyHUKaroHHbIX ceTeit TCP/IP. 82c.
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5. Kcenodouros C.H., IToptraor 3.JI. Hanpapnsorue crucTeMbl 31eKTpocBs3u. COOpHIK
3agad. YueOHoe nocobue g By30B/ 2-e u3f., crepeotutl. 2014 r. 268c¢

6. Bumokypo, B.M. Iludporbie cumcreMbl mnepemaun : ydueOHoe mocobue /
B.M. BunokypoB. - Tomck : Tomckuii rocymapcTBEHHBIN YHUBEPCUTET CHCTEM
yIpaBiaeHus u paguosnextporuky, 2012. - 160 c. ; To xe [OnexTpoHHbI pecype]. -
URL.: http://biblioclub.ru/index.php?page=book&id=209018

7. Bnacor MI.W. Texmmueckas DUArHOCTHKA COBPEMEHHBIX ITI(POBBIX CeTell CBS3U.
OcCHOBHBIE NPHUHITUIIEI U TeXHUYECKNUe CpelCcTBa M3MepeHHI IapaMeTpoB Ilepenadn
s cereit PDH, SDH, 1P, Ethernet u ATM/ Ilox pex. M.M. IItnarukosa 2012 r., c.
9-28.

8. TenexoMMyHMKAITIOHHEIe cUCTeMbl 1 ceTi: B 3 Tomax. Tom 3. - MymbTrCepBUCHBIE
cetu [OnekTpoHHBIN pecypc] : yued. mocodue / B.B. Bemruko [u ap.]. — OnekTpoH.
maH. — Mocksa : ['opsuag mamg-Temexkom, 2015. — 592 ¢. — Pexxwm poctyma:
https://e.lanbook.com/book/64092. — 3arn. ¢ skpana. YMO mo o0pazopaHuio B
o0nacTy TeIeKOMMYHIKAITIIT

9. Onmnueckye TeJleKOMMYHHUKAITIOHHEIE CHCTeMBI [OneKTpoHHBIN pecype] : yueb. /
B.H. I'opauenko [u gp.]. — OnextpoH. na"H. — Mocksa : ['opguag mmug-TenexomM,
2011. — 368 c. — Pexwm moctyma: https:/e.lanbook.com/book/5147. — 3arm. ¢
skpana. Y MO 1o 06pa3oBaHIIo B 00IaCTH TeJIeKOMM yHIKAITII

10.  Omnruueckne 1MGpPOBBIE TeJIEKOMMYHUKAITMOHHBIE CHUCTEMBI: JaOOPaTOPHBII
npaktuky™m. / A.C. Jlesuenko, E.A. JlaBpenTtheBa, IO.A. Tuxonopa, H.A. SxoBeHko/
Kpacuonap. KyGanckuii roc. yH-T, 2013. Y.2: OcHOBH pabOTH pacrpe/ielIeHHBIX
ceTeli Ha Gaze mpoTokonos BGP u MPLS 153c.

11. IlMTapanropuu, C.H. MHOroBOIHOBHIE OINTHUYECKUE CHUCTEMHI CBS3H : YydeOHOe
niocobue / C.H. ITlapanropma ; MuHHCTepcTBO 00Opa3oBaHUSI U HAyKU POCCHIICKOI
Oepeparr, Tomckuii ['ocygapcTBeHHBIN YHHUBepcuTeT CuUcTeM YIIPaBIeHUS U
Pamiosnextporuku (TYCYP). - Tomck : TYCVYP, 2013. - 157 c. : nn.,1abmn., cxem. -
Bubmuorp.:  ¢.139-142. ; To ke [Omextpommeii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=480597

12. Canex b, Teiix M. Onruka u d¢oronuka. I[lpumrumbsr npumeneHus T.2.
Jomronpyaneril: M3gatemsckuii JJom «MuTemnext», 2012 — 784 c. (20)

JInsg ocBOeHMS JWICIMIUIMHBI WHBATHIAMU U JIMIIAMH C OrPaHMYeHHBIMU
BO3MOJKHOCTSIMU 3I0POBbS UMEIOTCS H3/IaHUSI B 3JIeKTPOHHOM BHJE B SIEKTPOHHO-
6ubIMoTeIHRIX cucTeMax «JlaHb» u «HOpaiiT».

5.2 JlonotHUTe/IbHAS JIUTEPATYPA:

1. AumekceeB, E.B. IlpoexTupoBaHme U TexXHUYecKas SKCIUTyaTaIlud ITU(PPOBBIX
TeJIeKOMMYHUKAITMOHHBIX CHCTeM U ceTell [ONeKTpoHHEI pecypce] : yueb. mocobue /
E.B. Anexcees, B.H. I'opnuenko, B.B. Kpyxmanes. — DnexTpoH. nadH. — Mockga :
l'opguag  mummg-Temexom, 2012, — 392 ¢ — Pexum  pgoctyma:
https://e.lanbook.com/book/5111. — 3arm. ¢ skpana. YMO mno obpazopaHimo B
obnacTy TeleKOMMYHUKAITIH

2. ®oxun, B.I'. KorepenTtHsle onTudeckue ceT : yuebHoe rmocobue / B.I". ®okum ;

DepnepanbHOe areHTCTBO cBA3M, DefepanbHoe rocyIapcTBeHHOe 00pa3oBaTeIbHOe
OroKeTHOE YUperKIeHe BEICIIEr o IIPOdeccHoHaIBPHOrO 00pasopaHmsd « CHOMPCKIi
rOCYIAPCTBeHHbIH VHIBEPCUTET TeIeKOMMYHIKALIIT 1 MH(POPMATUKI». -
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10.

Hoocubupcek : Cubupcekuii rocynapcTBeHHbIH YHIBEPCUTET TeIeKOMMYHUKALIIET 1
vrdopmatuky, 2015. - 371 c. : wi., Tadn., cxeM. - Bubnmorp. B k.. ; To xe
[OnexTpormsiit pecype]. - URL:

http://biblioclub.ru/index.php?page=book &id=431522

®oknn, B.I'. [IpoexTrpoBaHue onTHUEeCKO ceTH AocTyna : yuebHoe mocobue /

B.I'. ®oxuH ; MUHNCTEPCTBO CBSI3U U MACCOBBIX KOMM YHUKAIMI Poccrmickolt
Geneparrm, Genepansroe areHTcTBO cBs13n, DI'OBY BIIO «Cubl'Y T ». -
Horocubupcek : CruOupckuii rocy1apcTBeHHBI YHIBEPCUTET TeJIeKOMMYHIKAITII 1
mHpopmaruku, 2012. - 311 c. : wi., Tadn., cxeM. - bubmuorp. B xH.. ; To xe
[Onextponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=431523

Kpyk, b. Y. TenexoMmMyHHKAITMOHHBIE CHCTeMBL U ceTi [Tekct] : yueOHOe mmocobue
IUIS CTYZIEeHTOB BY30B cBI3U U Koyuremxkeid. 1. 1 : CoBpemennrle Texnonormu / b. Y.
Kpyk, B. H. Ilomantoronyno, B. II. Illyeanos ; mox pexn. B. II. Illypamosa. - [4-e
W31, uctp. u om.]. - Mocksa : ['opguas muans-Tenexom, 2013. - 620 c.

Cy60orrH, E.A. Metoapl u cpeAcTBa W3MEpPeHHUS MapaMeTPOB ONTHYECKUX
TeJICKOMMYHUKAITMOHHBIX CHCTeM.Y4ebHoe mnocoOue Ml BY30B [ OJIeKTPOHHBII
pecype] : yueb. mocobue — DnekTpoH. naH. — Mocksa : ['opsaas mmns-Tenexom,
2013. — 224 c. — Pexum noctyma: https://e.lanbook.com/book/11845.

3arreunmkoB, C.B. OCHOBEI IOCTpOEHUSI BUPTYAIbHBIX YACTHHIX ceTeil : YueOHOe
riocobue U1 By30B [OnekTpoHHHIN pecypc] : yaebHoe mocobue / C.B. 3ameunnkos,
H.I'. Munocnaeckasg, A.M. Toncroit. — OnektpoH. aaHn. — M. : ['opsuad JmHUI-
TenexoMm, 2011. —s 248 C. — Pexam IOCTyTa:
http://e.lanbook.com/books/element.php?pll 1d=11834

byneinayma, H.B. OnTtiMuzaimisg ceTeil ¢ MHOTOIIPOTOKOJIBHOM KOMMYTAIlel IIo
MeTKaM. [OnexkTpoHHbli pecypc] : w™onorpadma / H.B. Bymeuymuna, J[.C.
Tpubynuckmii, B.IL. IIlypanos. — DnexkTpoH. aaH. — M. : Topguag mumug-Tenexom,
2010. — 144 C. = Pexam IOCTyTa:
http://e.Janbook.com/books/element.php?pll id=5129

Jubpos, M. B. Cetn u TemekoMmmyHuKaruu. MapmpyTusaipigd B ip-ceTSX B 2 4.
Yacth 1 : y4eOHUK UM TPaKTUKYM JJII akajemudeckoro OakamaBpuara / M. B.
Jubpos. — M. : UznarensctBo Opaiit, 2017. — 333 c. — (Cepus : Bakamasp.
Axamemuueckuit kypc). — ISBN 978-5-9916-9956-3. — Pexum moctyma
www.biblio-online.ru/book/A1108A 1F-2790-403D-A480-06B166867AAS5.  I'pud
YMO BO

Jubpos, M. B. Cetn u TemekoMmmyHuKaruu. MapmpyTusaipiga B ip-ceTsX B 2 4.
Yacts 2 : y4eOHMK U IIPaKTUKYM JUIA aKajeMmudeckoro Oakamaspuara / M. B.
Jubpos. — M. : UznparensctBo IOpaiit, 2017. — 351 ¢. — (Cepus : Bakamasp.
Axamemuueckuit kypc). — ISBN 978-5-9916-9958-7. — Pexum moctyna
www.biblio-online.ru/book/B4F3CESE-BBOC-4FFF-A7E7-54B864F39AAS5. T'pud
YMO BO

CeTn U cHCTeMBI ITepefadurl MH(POPMAIINH: TeJIeKOMMYHUKAITIOHHBIE CeTH : YHIeOHIK
U TIPaKTUKYM I akajemideckoro Oakamaspuata / K. E. Camyiinor [u gp.] ; mox
pen. K. E. Camyiinosa, Y. A. IlTammmosa, [[. C. Kymaboa. — M. : M3parenscTBO
IOpaiit, 2017. — 363 c¢. — (Cepua : bakanaBp. Axagemudeckuii kypce). — ISBN
978-5-534-00256-0. — Pexxam moctyma : www.biblio-online.ru/book/D02057C8-
9C8C-4711-B7D2-E554ACBBBE29
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11. Bepmx, A.H. OcroBrsle mpotokoisl MHTepHeT : yueOHoe nocobue / AH. Bepnum. -
Mockga : Vureprer-YuusepcureT Mupopmarmonnrix Texuomoruit, 2008. - 504 c. :
mi.,1ab1. - (OcHOBHI MHGOPMAITMOHHBIX TexHonoruit). - ISBN 978-5-94774-884-0 ;
To xe [Onextponnsiit pecype]. - URL:
http://biblioclub.ru/index.php?page=book &id=232986

5.2 IlepuoauuecKHe W3 JAHHS:

Kypnan: xyprain «PoToH SKcIpece»

6. IlepeueHbp pecypcoB HH(}pOPMALHOHHO-TEJEKOMMYHHUKAIIMOHHOH Ce€TH
«HTEepHET», HEOOXOAUMBIX JJISI OCBOEHHSI JHCIHILINHBI (MOIYJIsT).

1. OnexTponHas HHPOPMAITMOHHO-00pa3oBaTeibHas cpefaa MomymbHOro J[MHaMIIecKoro
Obyuenns KyOl'Y — pasgmen «Onmuueckne 1mdpoBble TelleKOMMYHUKAITIOHHBIE
cHUcTeMBI» http://moodle.kubsu.ru/enrol/index.php?i1d=372

2. DrextponHas 6ubmorexa FOPAMT: www.biblio-online.ru

3. OnexTponHo-6ubIMoTeunas cuctema JIAHD: https:/e.lanbook.com

4. Caiitr paspaboTdymKa MporpaMMbl SMYJLITHE PadoThl riobambHBIX ceTeil GNS.3:
http://www.gns3.net/

5. Kypuan «Texumka CBS3u» — IPOU3BOJCTBEHHBIN TEXHUYECKUN JKypHal, OCBeIaeT
BCE aCIIeKTHI TeJIEKOMMYHUKAIIMA 1 cBA3M: https://iks.sut.ru/rubricator/tehnika-svyazi/

7. MeToau4uecKkHe YKA3AHHSA 151 00y YAIONIHXCSI TI0 OCBOEHHIO JUCITHILTHHBI (MOIYJIs1).

Jlexiua sgmugercd omHOUW U3 (OPM M3YHUEHUT TEOPEeTUUeCKOro MaTepuaiia IIo
TUCITMIUIMHEe. B Xofe JIeKIMOHHOTO Kypca IIPOBOIUTCS W3JIOXKEHIE COBPEMEHHBIX
HAyYHBIX [TOAXOAO0B U TeOpHuil. B TeTpamu a1g KOHCIIEKTUPOBAHUS JIEKITIT HEOOX OIIMO
UMeTh TIONd, TAe IO XOAY KOHCIIEKTUPOBAHUS MeAI0TCS HeOOXOAWMbIe MTOMETKH.
3armcu JOMKHEL OBITH W30HMpATENbHBIMU, IIOJHOCTBIO CIIEAyeT 3allUChIBaTh TOJHKO
ompejieieHNs. B KOHCHeKTe NPUMEHSIOT COKpallleHHe CIIOB, YTO YCKOPSeT 3aIllCh.
Borpockl, Bo3HUKarOIMIME B XO/e JISKITUN, PEKOMEH TYeTCS 3alliChIBATh Ha ITONSIX U IIOCITe
OKOHYAHUS JISKITUN OOPATUTHCS 32 Pa3bsICHEHHEM K IIPerIofaBaTelo.

OmHUM U3 OCHOBHBIX BUJIOB IESATENBHOCTH CTYIEHTa SBJIIETCS CaMOCTOSTEIbHAL
paboTa, KoTopasd BKIIOYAeT B ceds M3ydeHHe JISKIIMOHHOIO MaTepralia (B TOM HHCIe U
BUJIEONEKITNIT), YIeOHUKOB U YYeOHBIX ITOCOOMIA, ITOATOTOBKH K BBITIOJHEHUIO
JabOPaTOPHBIX PAdOT, a TaK XKe PelleHny JOMAITHAX 3aJIaHuiA.

MeTtonuxa CaMOCTOSTEIILHON paboTHI TIpeIBapUTETLHO pa3bACHIETCS
TperiofiaBateieM U B TIOCIEOYIONIEM MOXKeT YTOUHITHCS C YUeTOM WH/IMBUTYaJIBHBIX
ocobeHHOCTEeH CTYJIEHTOB (pexoMeHTaIm pa3MerTeHbl B AIIEKTPOHHOM
nHpOPMAIOHHO-00pa3oBaTeIbHOI cpefe MonympHoro JluHammrdeckoro OOydeHUS
KyoI'Y - pasmen «Onrudgeckue IMQPOBBIE TelleKOMMYHUKAIOHHBIE —CHCTEMBI»
http://moodle.kubsu.ru/enrol/index.php?id=372). Bpems m MecTo caMOCTOSATENBHOMN
paboTEl BHIOMpAIOTCS CTYNEHTAMH II0 CBOEMY YCMOTPEHMIO C yIeTOM pPeKOMeHZarii
IIperiofaBaTesid B BHIe IUIaHA CaMOCTOSTENBHONM paloTHl cTynxeHTa. llmaHmpoBaHue
BpeMEeHH Ha CaMOCTOATENBbHYIO padoTy, HeoOXOMMMOro Ha I3ydeHHe HacTogeit
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OUCIMILINHEI, CTyHeHTaM JIydIle BCero OCYIIEeCIBISTh Ha BeCh CeMecTp,
IIpeycMaTpUBas IIPU 3TOM peryIIIpHOe IIOBTOPeHe IIPOAeHHOro MaTepyuaa.

CamocTOSTenIpHYIO paboTy Haj MUCLMIUIMHON CclegyeT HauMHaTh C H3yYeHHs

IIpOrpaMMBI, KOTOpasi COIEPIKUT OCHOBHBIE TPeOOBaHUA K 3HAHISIM, YMEHIIM 1 HaBBIKaM
oby4daembIx. OOS3aTeNbHO CleAyeT BCIIOMHHTH PeKOMEHIAIH IIperiofaBaTens, JaHHbIe
B XOZle YCTQHOBOYHBIX 3aHATHII. 3aTeM cleAyeT NPHCTYIIaTh K M3YUEHHIO OTAENIBHBIX
PasesoB U TeM B IIOpAAKe, IIPelyCMOTPEeHHOM IIPOrpaMMOii.
ITomyurs mpexcTaBieHHe OO OCHOBHOM COIEPXKaHWM pasjiena, TeMbI, HeoOXOIIMO
M3YIATh MaTepHajl II0 TeMe, H3JIOKeHHBII B ydueOHuke. llenmecooOpasHO COCTaBUTH
KpPaTKMiI KOHCIIEKT IUIM CXEMY, OTOOPaKAIOIIYIO CMBICI U CBSI3M OCHOBHBIX ITOHSITUM
OAHHOTO pa3lela W BKMOYEHHEIX B Hero TeM. OOs3aTelpHO CJeQyeT 3alllCHIBAaTh
BO3HUKIIINE BOIIPOCHI, HA KOTOPHIE He YAlIOCh OTBETUTH CAMOCTOSITENIHLHO.

Heobxomymo mM3ydnTh CIHUCOK PEeKOMEHOBAHHOW OCHOBHON W OMOJHUTENLHOI
JIUTePaTyphbl U YOSIUTHCS B €€ HAIMIAN B JITIHOM ITOJIL30BAHNI WIN B IIOAPA3SIISHISIX
OubmmoTexkn B OyMaXXHOM WM BSIEKTPOHHOM BHAe. UTeHWe IWTepaTypel, He
COIPOBOXKAAeMOe KOHCIIeKTHPOBaHHEM, Majlo pe3yiabTaTuBHO. llenp HamicaHHA
KOHCIIeKTa 10 AWUCHUIIIMHE — cPOPMHUPOBATH HABBIKHM IO IIOWCKY, OTOOpPY, aHAIM3Y W
(opMyTMpOBaHMIO YYeOHOro MaTepuaia. OTH HaBBIKM 0OS3aTeNIbHBI JUISL JIFOOOTO
CHIelaJICTa C BBICIIAM OOpa3OBAaHMEM HE3aBUCHMO OT BHEIOPAHHOI'O HAaIIpaBJICHMS.
Harmicanre KoHCIIEKTa JOMKHO OBITh TBOPYECKUM — HYJKHO He IIepeIFICHIBATH TEKCT U3
HCTOYHUKOB, HO IIBITAThCA KPAaTKO M3IaraTh CBOMMU CIIOBAMH COJiepXKaHNe OTBeTa, IpU
5TOM MaKCHUMAaJILHO €r'0 CTPYKTYPUPYS U HCIOJIb3YS CUMBOJEI U YCIIOBHEIE OOO3HAYCHMUS.
Kormposanme u 3ay-mBanHie HEOCMBICIEHHOTO TeKCTa TPYIOSMKO U 110 OONBIIIOMY CUeTY
He UMeeT IIO3HABATeJILHOM M IPakTHYecKOH ITeHHOCTH. lIpm paboTe Haj KOHCIIEKTOM
00S3aTeNbHO BBISBILIFOTCS W OTMEUAIOTCS TPYJAHBIE I CAMOCTOSTENHLHOTO W3yYeHUS
BOIIPOCHI, C KOTOPHIMU YMECTHO OOpaTHThCS K IIPEIIOaBATEeIIO IIPU IIOCEIeHIN
KOHCYJbTAIIUi, OO B HMHAMBHIyaIbHOM Iopsake. [lpu urenHnm ydueOHOU W HaydIHON
JIUTepaTypbl HEOOXOAMMO BCEr/la CIeIUTh 32 TOYHEIM U IIOJHBIM ITOHIMAHUEM 3HAYCHIUS
TEPMUHOB U COJEPXKaHMUS IIOHATUHN, UCIIONB3YEMBIX B TeKcTe. Beersia cieyeT yTouHITE
3HAYEHNS I10 CIIOBAPSIM WUIN SHITUKIIONEVISIM, IIPU HeOOX OIMMOCTH 3aITHCHIBATD.

K naGopatopHeiM paboTam  clegyeT IIOATOTOBUTHCS  IIPeIBAPUTENBHO,
O3HAKOMMUBIIICH ¢ KPATKOH HO crenuduHieckoil Teopueil Tak xe pa3MernneHHoil B Cpeje
MopymsHoro JnHAMUYIEeCKOTO O6yuenns Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=372, mnapoms 3amucu gocTyma B pasjaern
JUCITUTLIVHEI BBITa&€TCA HA IIEPBOM 3aHSITUM.

HernocpencTBeHHAd MOATOTOBKA K 3a4eTy U 5K3aMEHYy OCYIIEeCTBIISeTCS [0 TeMaMm
PaseNioB JUCIUILIHIHEI.

Bes pabora mo opraHumzanum BEIOOpa CTYAGHTAMH TeM KYpPCOBBIX IIPOSKTOB WU
3aKpeIUICHIIO HAayYHBIX PYKOBOAUTENEeUW IIPOBOMUTCA KadeOpoll OINTO3IeKTPOHUKY,
COBMECTHO C 3aBeIYIONTNIM Ka(eIpHl.

IIpumepHasd TeMaTHKa KYPCOBOIO IIPOSKTUPOBAHUS pa3pabaThIBaeTCS M eXerOfHO
oOHOBIgeTcS Kadenpoil. 3akperuleHme 3a CTYJEHTAMH TeM KYPCOBBIX IIPOEKTOB
IIPOM3BOANTCS II0 WX JIMYHBIM 3agBJICHISIM Ha WM JeKaHa MM 3aB Kadeapoil, ITo
COIJIACOBAHMIO C HAyYHBIM PYKOBOIUTENIEM BO3MOXHO KOPPEeKTHPOBKA BHIOpaHHOI
TeMbl. B manpHeleM CTyOeHT M HaydIHBIH PYKOBOAWUTENL COCTABIIeT 3aJaHUe C
ITOPOOHEIM IUTAHOM ITO BBIIIOJIHEHIIO KYPCOBOro IpoekTa. IlogpoOHas mH(popMaIms 1o
TpeOOBaHMIM K KypPCOBOMY IIPOEKTHpPOBAHIIO pacliojlaraeTcs Ha caifTe Kademps
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OIITOSNEKTPOHUKH B AOKyMeHTe MeTomuueckue yKazaHHS ITO0 BBIIIONTHEHHIIO KYPCOBBIX
nipoexToB: http://ftf. kubsu.ru/htmlifiles/dip/MetodUk2017 .rtf

B ocBoeHmn [OUCHIIUIMHBI MHBAIMAAMU M JIHIIAMH C OrPaHHYeHHBIMU
BO3MOJKHOCTSIMI 3[OPOBbS IIPEAyCMOTPEHB HHIAMBUAyalbHBIE KOHCYIbTALM (B TOM
uucie uepes email, Skype wiu viber), Tak kak OoJbInoe 3HaUYeHNE UMeeT KOHCYIbTAlIUH.
WHpvBuayanbHble KOHCYIbTAIlMM II0 ITIpeAMETY SBIIIIOTCS BaKHBIM  (PaKTOPOM,
CIIOCOOCTBYIOIINM MHAMBUIYATA3ALMN OOYyUIEeHUS U YCTAHOBJIEHUIO BOCIIUTATEIHLHOIO
KOHTaKTa MeXAy IIperofaBaTeleM M OOYYaloNmIMCS WHBAIAAOM WA JIIIOM C
OrPAHITIEHHBIMU BO3MOXKHOCTSIMU 3I0POBbSL.

PexomennyeTcs cuemyronmuil rpaK CcaMOCTOSTENBHONU pabOTHI CTYACHTOB IIO
yaeOHBIM HeeJIIM KaXKIoro ceMepa:
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8. Ilepeuens HHPOPMANHOHHBIX TEXHOJIOIH, HCIO/Ib3YEMbIX MPH OCYIIECT BJICHHH
00pa30BaTeJIbHOrO MPOIECca 0 AHCHHIIHHE (MOYJIIO0).

8.1 Ilepevens HHPOPMANHOHHBIX TE€XHOJIOTHIIL.

[Ipn ocyiuecTBIeHNH OOpPa30BaTENbHON HEATENIBHOCTH IT0 HACTOMIIEH IporpaMMe
HCIONb3YETCA  IEKTPOHHAs  HMH(OPMAI[MOHHO-0Opa3oBaTelbHast  cpefa  MOAYIBHOIO
JHHaMITYECKOTO OOyueHnsa Kyol'y B paszerne KOTOPOH
http://moodle.kubsu.ru/enrol/index.php?1d=372 «OITHYECKHE 1 poBBIe
TEIEeKOMMYHHKAI[HOHHBIE CHCTEMBI» PAacCIONAraroTCs YYeOHO-METOMUYECKHE MATEPHAaNIBL:
PEKOMEHJAIHN II0 CAaMOCTOSATENBHOM paboTe CTyAeHTa, TpeOOBaHMSI K OCBOEHHIO JAaHHOH
y4eOHOM ITpOrpaMMBI, TEOPETHYECKHE M METOAMYECKHE OIHMCAHHS M 3aJlaHUS K IIPOBEJEHHIO
1a00paTOPHBIX paboT, MPAaKTHYECKHUX 3aHSITHH, CCBUIKHM Ha BHAEO KOHTEHT IIOAEpP KHBAFOIIHIA
OJTHY U3 (OPM HHTEPAKTHUBHOCTH CAMOCTOSATEIHHON PaboTHI, TEKIMHA M MPAKTUYECKHE 3aaHsI.
Cpena cobHpaeT CTaTUCTHKY ITO BPEMEHH aKTHBHOCTH aKKayHTa KayKIOro CTYZAEHTa IpH paboTe
C Pa3MEIIEHHBIM MaTEPHATIOM.

[lpoBeneHre  HeKMH  TIPeAyCMaTpPUBAET  HCIIONB30BaHHE  JEMOHCTPAIMOHHBIX
MaTepHAJIOB C HCIIOIIb30BAaHUEM ITPOEKTOpa.

8.2 IlepeveHnb He00X0AMMOr0 MPOrPAMMHOT0 0decedeH .

Tak Kak g CaMOCTOATEIBHOH PpaboThl OOYYaroIMUXCs IIPEATIONaracrcsa IOCTYII B
SIEKTPOHHYIO HH(]OPMAI[HOHHO-00pa30BaTebHYIO Cpelly OpraHHM3allud U ceTh WHTepHET, TO
of0mue TpeOOBaHUI K IOMEINEHUSM Ui CaMOCTOSATEIBHONM PpaboThl OOY4YaroIUXCS BITOIHE
JIOCTaTOYHO.

JIIs peanm3aliii HacTOAIIEN TIPOrpaMMbl TPeOyeTCs:

1. OmnepanonHas cuctema Microsoft cemeiictea Windows (7/8/10), B paMkax ITpOrpamMMbl
komMrtanuu Microsoft “Enrollment for Education Solutions” IS KOMITBIOTEPOB M CEPBEPOB
Ky6aHckoro rocylapcTBEHHOI O YHHBEPCHTETA M ero ¢umuanos. Mnu Linux.

2. GNU makeTsI ITporpaMM IS BBITTOIHEHU S TabopaTOpHBIX paGoT GNS.3.

8.3 Ilepeuenb HHPOPMANHMOHHBIX CIIPABOYHBLIX CHCTEM:

1. OnexTpoHHas GUOIHOTEKA IOPAMT: www.biblio-online.ru
2. DnexkTpoHHO-OMOmoreuHas cuctema JIAHD: https://e.lanbook.com

9. MarepuajbHO-TeXHHUeCKass 0a3a, HeodXoquMasm I  OCYHIECTBJICHHSA
00pa30BaTeJLHOTO0 Mpolecca Mo JHCHHILIHHE (MOIYJII0).

MaTtepHuanbHO-TEXHHYECKOE OOECTIeUeH e TACIUTUTHEL
(MOJTYTISI) M OCHAITIEHHOCTh

L. JlexioHHbIe 3aHATHA | JIEKIIMOHHAS ayAUTOPHSA, OCHAIIEHHAS IIPe3eHTalliOHHON
TEXHUKON (TIPOEKTOpP, HKpPaH, KOMIIBIOTEP/HOYTOYK) H
COOTBETCTBYIOIIUM IIporpaMMHBIM oOecrieueHueMm (I110)
7Sl BoclipomsBeldeHHs (aitnoB QopmaTta jpg M avi.
JIOoCTaTOYHBIM KOJIHYECTBOM ITOCaZouHBIX MecT: Ne 209C,
Ne 315C, Ne201

No Bug pabot

2. ITpaxrnueckue AynuropHa — OCHAIUEHHAas  TpeMsd  MENOBRIMH MM
3aHATHA MApKEPHBIMH ~ JOCKAaMH, JOCTaTOYHBIM  KOJIUYECTBOM
TIOCAZOYHBIX MecT co cromamii: Ne209C, No205aC, Ne315C,

Ne2l11C
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JlaGopaTopHEIe
3aHSTHA

JlaGoparopus, VKOMIIEKTOBAaHHAS CIIeLHaIM3HPOBAHHOH
MeOenpl0 M TeXHMYECKHMH  CpPEACTBaMH  OOYYEHHS.

IIpoBemerme zapgTuii  1AOOPATOPHOrO MPAKTHKyMa
IIPEYCMOTPEHO B «KOMITHEO TEPHOM KJIacce
ClleIUaTbHBIX  mucimiumE»  (ayauropus  205¢). B
HAMUME [eCITh IIOCAJOYHBIX MECT CTyAeHTaM I
HHANBUIYaIEHON paboTthl ¢ OBM u Heobxoammbm 110.

['py1iioBrie

(MHIMBHYAIbHBIE )
KOHCYTIbTaI[HH

[lomemeHne ¢ JOCTaTOYHBIM KOJIHYECTBOM II0CALOYHBIX
MECT M MENOBOH WIH MapKepHOH JocKoii: Ne205aC

[IpomexyToyHas
aTTecTalys

[lomereHrie ¢ JIOCTATOUYHBIM KOJIMYECTBOM IIOCAJOUYHBIX
MecT: Ne205aC

CamocTogTenbHasa
pabora

KaOuHer a1 caMOCTOSATENbHOM paldoThl, OCHAINEHHBIN
KOMITBIOTEPHON TEXHUKOH C BO3MOKHOCTBIO ITOJKITFOUEHHS K
ceTH «HHTepHET», MPOrpaMMONH 5KPAaHHOTO YBEIHYEHHS H
00eCTIeYeHHEBIH JOCTYITOM B 3JIEKTPOHHYIO HH( OpMaI[HOHHO-
00pa3oBaTeIbHYIO cpely YHUBepcuTeTa No2()7¢
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