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1 ]Ie.]'lll H 3aJaYIM H3Y'UeHHHA JTHCIHILTIHHbI

1.1 Ieap AUCHUILIHHBI

Yuebnag mucrmrrmmHa «OnTrdeckue ImM(pPOBbIE  TeNIeKOMMYHUKAIIOHHBIE
CHUCTEMBI» CTA@BUT CBOeif Ilebi0 U3ydUeHMe, U  IpuMeHeHHe  I(POBBIX
TeJIeKOMMYHUKAIMOHHBIX TexHojyoruit, Takux kak Ethernet, BGP, VoIP, VPN, MPLS,
NG SDH, MSSP/CEPT, RPR, PON, WDM, MPAS, VoIP wucnom3yeMbIx B
MYJILTUCEPBUCHBIX MarMCTPAIbHBIX IIPOMBIIIIEHHBIX CETIX CBA3U U CETIX IIPOBaiiiepoB
ciyk0, HprOOpeTeHMN YMEHMII M HAaBHIKOB B IIPOEKTUPOBAHUN U COIPOBOXKIEHIN
TeJIeKOMMYHUKAITMOHHBIX CeTell PasIIHON CIIOKHOCTH (T.€. BOIIPOCOB MX TEXHIIECKOM
SKCIUTyaTarum). Kpome TOro, Iebl0 MpPEenofaBaHus AUCIUMILUIAHBEL  SBIISIETCS
03HAKOMJIEHIE CTY/IEHTOB C POCCHICKIME 1 MEXIYHAPOIHBIMI CTAaHAapTaMu B obracTi
TEJIeKOMMYHUKAIIA U IIepPCIIeKTUBAMU  pPa3BUTHSI  ONTUUIECKHX  ITU(QPOBHIX
TEJIeKOMM YHUKAITMOHHBIX CHCTEM.

1.2 3agauy TUCIHHMILIHHBI

Wmeet 3amady nmpruoOpeTeHns U 3aKpeIUIeHNs 3HAHWI U MPAaKTHYeCKUX HABHIKOB B
IIOCTPOGHUN U COIPOBOMNKIEHUN MYJIbTHCEPBUCHBIX ceTell CBSI3M, Ha OCHOBE ONTHYECKUX
IUPPOBBIX TEXHOJIOTMIA COBPEMEHHBIX CceTell CBS3W, YTO SBISETCS HEeOOXOMMMON
COCTAaBJISIOINE!l 3HAHWII CeTeBHIX WH)KEHEPOB OTBEYAIONIMX 3a IIPOeKTHUPOBAaHNE,
peamzaliio U MOAMEPXKY MArucTPabHBIX IIPOMBIINUICHHBIX M CceTeil IpoBaiifiepoB
CITYK0.

1.3 MecTo MMCHHMIIMHBI B CTPYKTYPe 00pa3oBaTelbHOH MPOr paMMbI

Jucrmrmommaa «Onrudeckre 1MAQPOBBIe TEIeKOMMYHUKAITMOHHBIE CHCTEMBD» ITO
HarpasiaeHuro noarotosku 11.03.02 NHpOKOMMYHUKAITMOHHBIC TEXHOJIOTUUA U
CHCTeMHI CBs3U (KBaudukarms (crereHs) "OakanaBp”) OTHOCHUTCHI K YIeOHOMY IHKITY
B1.B. mucimmmHaM MORyIs BApUATUBHON YaCcTU JUCITATIINH.

B nactoamee Bpema B Poccunt NGN cetu BHenpgroTcs B BUJle OTAEIBHBIX, ITIOAYIAC
BeChbMa HEIOXOXWX JpPYr Ha Jpyra, (pparMeHTOB, BKPAIUIEHHEIX B CYIIECTBYIOIIVE
HaIIOHAJBHEIE CceTH MH(POKOMMYHHUKaIrmil. OfHaKo, B CKOPOM BpPeMEHH HEOOXOIMMO
OynerT mnepexoquth K ceTasm FGN B ofmeMm ciydae HOpefCcTaBIONMX CcOOOIt
MHOTOMEPHYIO M, KaK IIPaBHJIO, MHOIOYPOBHEBYIO CE€Th, B KOTOPYIO HHTeIPHPOBAHEL
TPaHCIIOPTHAd CeTh, CEThb CHHXPOHM3ALlMM, CeTh CHUTHAIM3ALMU U JPyTHe CeTU
NOAAEPKKH TpaHCIIOpTa M JOCTYIIA, a TaK € CepBHUCHBIE CETH JJII COBMECTHOIO
HAUTYYIIIM  00pa3oM HaJeXXHOro, KadeCTBEHHOrO M 0e30ITacHOro IIPefOCTABICHUS
PazsHOOOPa3HEHIIX YCIIYT MOTPEOUTEISIM (ITOTb30BATEIISIM ).

B cBsu ¢ »TMM, MaTepuall AWCIMIUIMHBI BecbMa OOBEMEH, U CIOXEH B
TTIOHMMAaHMH, a TaK XXe CJIOXKHA 1 MeXXIUCLIUIUINHAPHAS CBA3b.

Tak, nmga ocBoeHmMd, Oe3yCIOBHO, HYXHO VCIIEITHOE OCBOSHUE IIeJOTO psna
mucirumH: «O0Imas Teopus CBSI3U», «ODJeKTPOMArHUTHBIE ITONIS M BOJHBI», «1eopud
MHpOPMAlM ¥ KOAHWPOBaHHI», «OCHOBBI IIOCTPOEHHSI HH(OKOMMYHHKAIIOHHEIX
cucreM U cerei», «Puzuka», «Maremartndeckuil aHanmmus». [Ipm »3ToM B IUICIIUINHE
JAacTAMU paccMaTpUBAIOTCI BOIIPOCHL paccMaTpuBaeMble, 3adacTyl0 B HEMHOIO
OTIIMYHOM PpakKypca B IApajlIeIbHO BENOMBIX [IUCLIIIINHAX. B CBI3M C© 3THUM, B
IUCLIMIIIMHE B OCHOBHOM 3aTparHBaloTCs Ta, JacTh CMEXHBIX TeM, KOTopas HeoOXoarma
IJI1 TEeOPeTUHecKOro M IPAaKTUYecKOro OCBOEHHI OCHOBHOTO MaTepHala, a TaK Xe
HEeIIOCPeICTBeHHO WHAET HCIIONb30BaHHIE yCBAMBAeMOIO MaTepHala Ha IIapajUIelbHO
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IIPOBOAMMBIX AWCLIMIITIMHAX, TaKUM OOpa3oM OCYIIECTBIIeTCS B3aumMozelicTBue (K
IIpPUMepY HCIONB3YIOTCS BHAHMA ONTHYeCKUX KabelIbHBIX MIapaMeTpoB, CBOMCTB U MX
pacueTa 13 JUCIUITIMHBL « ONTIYecKIe HalIPaBIISIONIe CPeIbl»).

JucimmuinHa ¢(opMHpyeT CcaMOLleHHBIe KOHEYHBIe 3HAHHS H IIPaKkTHYecKue
HAaBBIKI HEOOXOUMBIe B IIOCTPOSHMM M CONPOBOXKASHUN TPAHCIIOPTHBEIX M ceTeld
OOCTyIIa, Ha OCHOBE ONTHYECKHX IM(PPOBBEIX TEXHOIOrnil, a TaKk XKe II03BOJIIeT
HCIIOJIb30BAaTh 3TH 3HAHUA I M3Y4YeHHS KakK IlapajulelIbHO IIPOBOAMMEIX AUCIIAIUINH,
TaK YU IPUCTYINUTh K U3YYSHHUIO CIENYIOMMX ANCLIMIUIMH: «MeTpoJIorusa B ONTUIECKUX
TEeNIeKOMMYHUKAIIMOHHBIX ~ cucTeMax», «CeTH CBSI3M M CHCTEMBI KOMMYTAIIIII»,
«IIpoexTrpoBanme, crTpourenbcTBO M 3Kcimryatarua BOJIC», «Cucremel m cetn
orruaeckoil cBa3m», «ONTHYECKHWe CHCTeMBI Ilepefadl U oOpalboTKN MHQOpMAIUi»,
«MmukponporieccopHas TexXHHKa B  ONTHYECKHX CHCTeMax CBs3m», «OCHOBEI
KOMMYHUKAITUH B HAYIHO-TEXHIIECKOIT cepe».

1.4 IlepedeHr mNUIAHHPYEMBIX pe3yJIbTATOB OOYYeHHsI MO JHCLHILJIHHE
(Moxy/10), COOTHECEHHBIX ¢ ILIAHHMPYEMBIMH  Ppe3yJdbTAaTAMH  OCBOEHHMS

o0pa3zoBaTe/JIbHOI MPOrpaMMBbI
Wzyuenne naHHON y4eOHON AUCIIUIIINHEI HAIIPaBIIeHO Ha (POPMHUPOBAHIE Y
obyuarormmxca npogeccuoranvrvix xommetenii: OIIK-4, OIIK-5; TIK-5, TIK-27

Ne | Uugekc | ComepxaHue B pesynbrare uzyueHuS y4eOHON JUCIATUTMHBL
TLII | KOMIIET | KOMIIETEHIIHH 00yYaroIuecs JOINKHEI
: EHI[MH | (WIN e€ 4acTH) 3HATH YMeETh BJIaAeTh
1. | OIIK-4 | criocoBHocThIO OnepauHoHHYI0 CHCTEMY YCTAHABJIHBATL H HaBBIKAMH
HMETb HaBbIKH I0S ¢upmei Cisco. CTek TIOZIIEPKHB ATh CaMOCTOATENLHO
CaMOCTOATENEHOH | mpoTtokosos TCP/IP CETH CPENHHX f paboTeI 10
paGoTe! Ha IIpoTOKOIIBI TPAHHYHOTO NPEATIPUATHIA, MIPOEKTHPOBAHH
KOMIBIOTEDE HLB nuio3a BGP. AcniekThl HMEIOIIHX 10 U pa3paGoTKe
TOMIRIOTEPHRLX KOH} HI'YPUPOBAHHU MOZIKITIOUEHHE K KOMITh O TEPHBIX
Ry BHPTYaJIbHbIX YaCTHBIX r100aIbHBIM KOPIOpPaTHB HBIX
i e cereil VPN. CTpyKTYpY H CETAM, CeTel Maloro H
;‘:}?;;;T:E:;:e 3Tkl pean3alHH KOH()UTYPHPORAThL | CPEHETO
NS L COBPEMEHHOH TEXHOJOTHH | 00OPYZ OBAaHHE. pasmepa,
iR : MPLS. MeTofib! OcyiecTBIATh OCYIIECTBIATh
TIpOLECcon & yhpasJeHus ceTelo SDH. TIOHCK H KOMIILIOTEPHOE
A — yeTpaHeHue MOJIEJIHPOB aHHE,
VHHBED CATTBHBIX HEHCIIPABHOCTEH, | CHCTEM H
HHETOR TIIOBBICHTD TIIPOLIECCOB C
TIPHKTa/HBIX Ha/IEKHOCTb U HCIONb30BAHHE
KOMITBIOTEPHBIX TOTOBHOCTh 3 M
TPOTP aMM IIEKETHBIX ceTel YHHBEPCATbHBIX
TNIEpeaut JaHHBIX | MTAKETOB
NPHKIaHBIX
KOMIIbIO TEPHBIX
IporpaMm
GNS3 u
PacketTracer.
2. | OIIK-5 | criocoBHocThIO TIpUHLMIIB B CTAHAAPTHI paz6upaThea C Hapbixamu
HICTIOJIB3 OBaTh NIOCTPOEHHA OITHCAaHHAMHU noadopa
HOPMATHBHYIO H TeJIeKOMMYHHKAIIHOHHBIX HACTpPOEK, o0opyRoBaHHus H
NipaBOBYIO CHCTEM PA3IMUHBIX THIIOB | peKOMeHZAaLii u pacuéra BOJIC
AOKYMEHTALIIO, | i pacrpesieneHus TIOCTPOEHHIT ceTell | CorMacHoO
XapaKkTEPHyIo I | pydopMallu B CETAX Ha OJIHUM H3 HOPMaTHBHOMH
obnacTH CBA3M (APXUTEKTYpa MHPOBBIX JOKYMEHTALHH.
HMHOKOMMYHHKAL]
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IL.IT

WUnnexe
KOMIIET
EHIHI

CoxeprxaHHe
KOMITET€HIMI
(FUTH €€ YacTH)

B pesymbTaTe H3ydeHHs YueOHON UCIIMIUINHEL
00y4aIOIHECS TOTIKHEL

3HATh

YMeTh

BJAJETh

HOHHBIX
TEXHOJIOMHH H
CHCTEM CBA3H

ONTHUECKOH TPAaHCIIOPTHOH
ceTH. CHCTEMBI
HEPRHYHOTO
rpynnooGpazopanus PDH.
Crexk npotokonos TCP/IP
H IP-agpecauusa. CeTeBbIe
npoTokonsl IPv4, IPv6,
RARP, DHCP, BOOTP,
ARP, TCP, UDP, ICMP,
HDLC, STP u apyrHe,
BKJIIOYas ciyxObl DNS,
FTP, TFTP, http, SMTP,
SNMP, telnet. IIpoGnembl
VIIPABJIEHHA B CEPBHCAX
CBSA3H. APXHTEKTYPY
IPOTOKOJIOB YIIPABJIEHHA,
CIIHCKH YIIPaBJIEHHS
nocrynom ACLs.
IIpHHLMIIEI
MApPIIPYTH3ALHH H
IPOTOKOJIbI
mMapupyruzaluy RIP,
OSPF, EIGRP,
craTHucckui. IToHaTHe
BHPTYAIBHBIX CETEH
VLAN. TexXHOIIOTHH
pacrpenenEHHbIX CeTeH
WAN. SDH -
HHpOpPMAIHOHHBIE
CTPYKTYPBL H CXEMBI
npeo0pazoBaHHI.
IToctpoenue ceteit SDH.
ApPXHTEKTYpa OITHUECKHX
cetedl gocryna FI'Tx u
PON.
MynbTHILIEKCHPOB aHHE C
Pa3zENEHHEM TI0 AJTHHE
BOJIHEI (WDM).
I'ubpugusie OTDM u
WDM CcHCTEMEI,
Kommonentrel NG SDH
(GFP, VCAT, LCAS).
Texnonorus RPR:
Tonosorust, MAC ypoBeHb,
H3YUEHHE TOIOJIOTHH H
3aIMUTA, VIIPABJIEHHE
nosiocoii ¥ Qos, aropuT™
CIPaBEJINB OTO AOCTYIIA.
ATtmocepHbIe ONTHUECKHE
JIMHUHU NIepefatn.)

HHOCTPAaHHBIX
S3BIKOB.
CcOZCCTBOBATD
BHEAPEHHIO
[EpPCIEKTHBHBIX
TEXHOJIOTHH H
CTAHAAPTOB.

Bnaners
TOTOBHOCTBHIO
H3YyuaTh
Hay4qHO-
TEXHHYECKYIO
uHpopMalHio,
OTEUECTB CHHBI
H 3apy0exKHbIH
OIIBIT I10
BHEJIPEHHIO,
pa3palboTke H
00CITYKHBAHHIO
CHCTEM H
CPEJICTB CBA3H

ITK-5

CIOCOBHOCTHIO
TIPOBOAHTE
paboTeI 1o
YIIpaBJIeHHIO
TTOTOKAMH
TpadiHia Ha ceTH

NPOTPECCHBHEIC METOEI
TeXHHUYECKOH
SKCITyaTalMu CHCTEM H
YCTPOHCTB CBA3M
(OnepalMOHHYIO CHCTEMY
10S ¢upmsi Cisco.

KOH(UTYpHPORATD
TEKeKOMMYHHKaLH
OHHOE
OopyHoBaHHeE,
NaKeTHO#H
nepefaiyt JaHHbIX

OCHOB HEIMH
criocodamMu
IpeAOTBpaLleHH
S CETEBBIX
yIpos;
HapbIkaMHu
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Ne | Unmexc | CopepxxaHue B pesynbrare H3y4eHHS YUeOHON JHCIMIUTHHEL
ILIT | KOMIIET | KOMIICTECHIIII oﬁyqaxoumecﬂ JOITIKHBL
CHITHI (1 e yacTH) 3HaATh YMEThb BJAJETh
IIpoTOKONE! TPAHHUHOTO ¢dupmei Cisco. YIpaBJeHHA
uuto3a BGP. AcnekTel OCyIIECTRIATE MOTOKaMH
KOH(QHUTypHPOBaHHA MOHCK H MIAKETHOTO
BHPTYaIbHBIX YaCTHBIX yCTpaHEHHE TpadHKa B CETAX
cetell VPN. C1pyKTYypy H HEHCIpPaBHOCTEH. | Ha 0ase
STarbl peaTH3aLHH CraHAapTHBIMH 000pPYI0BaHHA
COBPEMEHHOI TEXHOIOTHH | METOOAMH ChEMA Cisco.
MPLS. MeTtofbl CTATHCTKH IIO Ccrnoco0HOCTRIO
yIIpaBJieHHA CeThI0 QoS.) PazIHIHbIM HaxXOAHTb
IpOTaKoIaM OpraHH3alHOHH
nepefayt AaHHpIX | O-
C YIpaBJICHUECKHE
TENCKOMMYHHKALIH | PELICHHA B
OHHOTO HECTAH/|apTHBIX
000pPYA0OBaHHs H CHTYaLUAX
€T0 aHAJIH3.

4, | TIK-27 | criocobHocThbIO 0CcOOEHHOCTH NepenauH YCTaHABJIHBATL H HaBbIKAMH
OpPraHH30BBIBATh | PA3/HYHBIX CHTHAJIOB IO MIOAZIEP/KHBATD CAMOCTOATEILHO
paboure mecTa, KaHallaM H TpaKTam CETH CPEAHHX H paboTeI 110
HEATCXHIIECROC TEIEKOMMYHHKAIIHOHHBIX | NPENNPHATHIA, [POEKTHPOBaHH
QEHAICHIG, cucteM (PazHOCTHBIE HMEL0 ITTHX 10 U pa3paGoTKe
pasMellicHiE METOJIbI (POPMHPOBAHHUS MOIKITIOUEHHE K TEIEKOMMYHHKA
CPEACTR H IH(POBOro CHrHANA. I10GATBHBIM IIMOHHBIX
BbOpy Ao RAEHA JIMHEHHbIE H CTHIKOBbIE CETSM, KOPIOpPaTHB HBIX
S KOZIbI 00OPYZIOB aHHS1. KOH(HIYPHPORATL | CETEH MAJIOTrO U
MOHHBIX 00bEKTOR

QOYHKIHOHAJIBHBIE 000pYI0BaHHE CpeNHEro
3NIEMEHTBI ONITHUECKOH [TAKETHOMH pasmepa.

CETH. AKTHBHbBIE nepefadt AaHHbeX. | HaBbIKAMH
TEXHOJIOTHH ONTHYECKOr0 | cOOHpaTh H nozodopa
nocryna. TexHOIorHu AHATH3HPOBATh 000pYZIOBaHHUA H
MIACCHBHBIX ONTHUYECKHX uHpopmanyio ina | pacuéra BOJIC.
ceTel. (dopmMHpORaHHA Bnapers
MyNbTHILIEKCHPOBAHHE C | HCXOJHBIX JJAHHBIX | TOTOBHOCTBIO
pasziesieHHEM T10 JUTHHE I OpraHH3alil | H3Yy4daTh
BOJIHBL.) padouHx MecT, Hay4HO-
COBpPEMEHHBIE H OCHalIIEHHE, TEXHHYECKYIO
IIEPCIIEKTHBHBIE CPEJCTB H HH(pOpPMAIHIO,
HanpaBJICHUS Pa3BHTHA 000pY0BaHHA 0TE4YECTBEHHBIH
TEJEKOMMYHHKAIMOHHBIX | HHQOKOMMYHHKAL] | H 3apy0EiHbIH
CETEH H CHCTEM HOHHBIX 00BEKTOB. | OIIBIT 110
(Cuenapuii pasHTHA cobupats H BHEZIPEHHIO,
TPaHCIOPTHOH AHATH3HPOBATh paspaloTKe H
HH(PaCTPYKTYpEI nHpOpMaIHIo U | 06CIYKHBAaHHIO
onepaTopoB. CTpyKTYpy H | (opMHpOBaHHA CHCTEM H

3Tambl PeanTH3alnuH
COBPEMEHHOMH TEXHOIOTHH
MPLS.
MynbTHILTEKCHPOBAHHE C
pazfieNeHHEM T10 JITHHE
BROJIHEI (WDM),
I'nopuansie OTDM u
WDM CHCTEMBI.
KommnonenTts! NG SDH
(GFP, VCAT, LCAS).
Texnonorus RPR.)

HCXOMHBIX JaHHBIX
nna
[IPOEKTHPOBAHHUSA
CPEICTR U ceTei
CBA3H H HX
3JIEMEHTOB,

CPEJCTB CBA3H.




2. Crpykrypa ¥ cogepranie JUCHHILIHHbI.
2.1 PacnipeesieHHe TPYI0EMKOCTH JUCHHILIHHBI 10 BHAAM padoT.

Obrrasg TPYy@OEMKOCTh AUCIMIIIUHEL cocTtaBiugeT II zad.en. (396 wacom), ux
pacrmpe/ieieHe 110 BUAaM padoT IpeicTaBIeHo B Tabmute (0na cmyoenmog 3P0).

Kype, ceccus
(4acer)
3 c (4 c
Bun yueOHO# paboT SEEr0 T .
yacop | 2 | B 5
3| 3 3
3| 8 3
— ol (ap'
KoHTakTHas padora, B TOM YHCJIe:
AYJHT OpPHbIE 3aHATHA (BCEro): 28 16 | 12
3AHSTHA JIEKIFIOHHOTO THITA 8 8
BaHSTHS CEMHHAPCKOTO THITA (CEMUHAPHI, IPAKTHUYECKHE 3aHITHS) 8 8
Ulab opaTopHbIe 3aHATIT 12 12
HHuasa KoHTAKTHAsA pabora:
KoHTponb caMmocTosrenbHon paboTel (KCP)
[ Ipomexyrounas arrectaiips (MKP) B dopme 3aueT/Hri3amen 0,5 0,5
CamocToATeIbHAA PadoTa, B TOM YHCIE: 355 92 | 83 | 36
KypcoBoe ITpoeKTHPOB aHHE 180 36
[IpopaboTka yueOHOTO (TEOPETHUECKOTO) MaTepHaia 76 | 67
BEITIONMHEHI e HHIUBHAY ATTBHBIX 33/IaHH (TIOATOTOBKA COOOIIEHHT,
TIpE3EeHTAIIHIT)
CemecTpoBas pabora 16 | 16
I lonroToBKa K TEKyIEMY KOHTPOITIO
KoHTpoJIb:
[IoATOTOBKA K 3aYETY 3.8
[ToAroTOBKA K BK3aMEHY 8,7
OO6Ias TPYI0eMKOCTh  [4ac. 252 | 108|108 | 36
B TOM UlicJle KOHTAKTHAsA padora 285 | 16 |12,5
a4, e 7 3 3 1

2.2 CTpyKTYpa JHCIHNIMHDL
PacnipenieneHue BUJIOB YueOHOH paGoTH U MX TPYAOEMKOCTH IO pa3fesiaM JHCIIUTIIIHEL.

Pazmersl (TeMbl) AUCIUIUIHHEL, H3Y4aeMble Ha 3-M Kypce (3aounas gpopma):
KormiyecTBO 4acoB
AynuropHas |BHeayguTopHa

No HaimveHoBaHIe pa3enoB (TeM) Hin Sakor Spalenh
DRI e (0 CPC
1. |BBejeHHE B TEXHOTOTHH IHPPOBHIX
OIITHYECKHX TeIeKOMMYHIKAIIHOHHEIX 6 1 5
CHCTEM (CTPYKTYpa ONITHUECKHX CHCTEM
TIepe Jad)




HarmeHoBaHIE pPas3aeioB (Tem)

KomiuecTBo yacoB

Bcero

AyguTopHas

paboTta

BHeayauropHa
st paboTta

JI

I13

JIP

CPC

S

[udporoii curHan 1 ocoOeHHOCTH €0
TIONYYEeHHA: alTOPHTMEL H MeTO/IBI
mudporoit o6padoriku curHanoe B OCII
(MKM, AITM, AJTUKM u ap.) muHeiiHOe
H HeIDIHeIHOe KO POBAHHEe

10

AITOPHTMEL ()OPMHPOBAHHA KOZIOB,
HanOolee IHPOKO HCIIONb3YyeMEbIE B
npaktHre BOCII

I[Tne3noXpoHHAS IH(POBAL He PapXH A
(PDH).

K|

10

PacueT JIMHEI pereHe PaIlHOHHOTO
YUACTKA.

12

10

OCHOBEI CETE€BBIX TEXHOIIOTHIH.

11

10

Crex nipotokonoe TCP/IP u IP-
aJipecarus.

12

10

oo

OcHOBEHI TexHOIOrHH Ethernet.

MapIipyTH3aIi | IIPOTOKOIEL
MAPIIPYTH3AIFH.

12

[ e e

10

10.

OCHOBEI KOMMYTAITHH, IIPOMeKYTOUHOH

MApIIPYTH3ALHH, IIOHATHE BHPTYAIbHbIX
cereii VLAN.

12

10

1l

TexXHOIOTHH paclipeAeNEHHEIX CeTeH
WAN, CICKH YIIPaBIeHHA JOCTYIIOM.

12

10

1Z,

SDH - uH(opManHOHHEIE CTPYKTYPH H
CXeMEI Tpeo0pa3oBaHHii.

10

I3

ITocTtpoenwe cetett SDH (ammapatypa
OCII pjis pa3sIHUHBIX YUaCTKOB CETH).

14.

CHHXPOHM3AI[HA B IH(POBEIX CHCTEMAX
Iepe Ja4 (TaKToBad, HKIOBAL H
CBEPXIMKIOBas cHHXpoHm3armsa B OCII,
OLIEHKA ITapaMeTPOB CHCTEMBI
CHHXPOHH3AIHH).

13,

OYHKIHOHAIbHEIE 31eMEHTEL
OIITHUECKOHN CeTH (MeTOIBI MOIYILAIHH H
JEMOAYIIAIIHH OIITHYE CKOH HeCYIIEH,
CIIEKTPAILHOE H BpeMEeHHOe pa3/ielleHHe
OIITHYECKHX CTBOJIOB; ITIPHHI[HITEI
PereHepaIii CHTHAIIOB, OCHOBHEBIE Y3IIEL
PeETreHepaTopOR; OIITHUECKHE
YCHIIHTENH; ).

12
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16.

OCHOBHEIE JNEMEHTEL pacueTa H
TpoeKTHpoBaHue ceTefl SDH

18.

ITpoTokon rpanuuHOro 1orro3a (BGP).

19.

CTpyKTypa H pealH3alii COBpeMeHHOH
TexHonoruu MPLS.

21,

ApXHUTEKTYpa OITHUECKHX ceTeil
moctyna FTTx i PON.

22,

MynIpTHILIEK CHPOBAHHE C Pa3fieleHHeM
10 JyrHe BOMHEI (WDM),




KormyecTBO YacoB
Ne HarmeHoBaHIE pPas3aeioB (Tem) YATODERE | BHeayINIOIHA
Bcero pabota sipabora
J. | 118 | JIP CPE
23. |Mopens nmoMex mid IPOEKTHPOBAHHAI H
oreHKH 3(GPeKTHBHOCTH paboTsI 5 1 4
I'HraGHTHBIX CHCTEM OITHUECKOH CRI3H
24, |Kommonentsr NG SDH 5 1 4
25. |llopsamok BEOAA B 3KCIUIYATALHEO 5
BOJIOKOHHO-ONTHUECKHX JIHHHI CBA3H
26. |ATMoc(epHEIe ONTHUECKHE JIHIH 3 3
nepegaur (OFS)
Hmoezo no oucyuniure: 203 8 8 12 175
[Ipumeyanue: JI — nexkuww, 113 — mpakTHyecKWe 3aHATHSI / CeMHHapel, JIP —

maboparopHble 3aHaTHA, CPC — camocTosgTeNnbHasg padoTa CTyeHTa.

KonTakTHas paboranpu mNpoBedeHMM YUeOHBIX 3aHSTHII 10 AUCHMILIIHE
«Ontraeckne 1MQPOBBIE TeIeKOMMYHUKAITOHHBIE CHCTEMEI» BKJIIOYaeT B CeOs:
3@HSTHA JIEKIIMOHHOTO THIIA, IIPAKTUYECKIe 3aHITH, JabOpaTOpHEIe pabOThl, TPYITIOBEIE
KOHCYJbTalMX (Tak JXe M BHEAyAUTOpHBIE, Uepe3 3JIeKTPOHHYI WHQOPMAIIOHHO-
obpazoBaTebHylo cpeny  MonmynpHoro — Jlunammdeckoro  Ob6yuwenmsa  KyOl'Y
http://moodle.kubsu.ru/enrol/index.php?id=372), mpomMeKyTOUHas aTTecTals: 3K3aMeH B
YCTHOM dopme.

2.3 Conepsranue pa3iesioB (TeM) JUCIHHILIHHBIL
2.3.1 3ausarus JeKIHOHHOI 0 THIIA

®opma
HarmeHoBarme Feetye
No CopiepkaHue paszjiena (TeMsl) o
paszena (TeMbl)
KOHTPO
hiS:

1. |BBejieHHe B TEXHOIOTHH |B COBOKYIHOCTM: CeTM TpaHcnopTa, »OocTyna,
IMQPOREIX ONTHUECKHX [IOOOEPXKM M CepBUca, pa3yMeeTcd, UYaCTHUUHO
TeTeKOMMYHHKAITHOHHEI |[B3aMMOIENCTBYIOIME MEXIY COBOM. ApXMTEeKTypa KP

X CHCTeM (CTPYKTypa |ONTUUECKON TP aHCIOPTHOM ceTH. CueHapui
ONTHUECKHX CHCTEM |Pa3BMTHUA TP aHCIOPTHOM MHEGpaACTpYKTYPEL
TIepegadm) OIlepaTopoE.
2. HocTpoeHUE LMEJIa NEPBHUUHOTO LPPOBOTO
IIme3noxpoHHAas IoTOKAa El. CHrcTeME NepBEUUHOTO
midporas Hepapxus |rpynnoobSpaszoBaHua PDH. CranHpapTe uudppororo| KP
(PDH). rpynnocbpazcraHua PDH. CrTpykKTypHasa cxeMma
My JBTUILIEKCOPOE. CeTeBoe obopyOoBaHME.
3. HNonatue TpaKrTa " CeKLVN. CTpyKTypa
MY JIE TUILIEKCUPOBaHUA .« IrymMepHOE
SDH — OpencTaBleHMe LUukjga STM1. CTpyKTypa LIMKJIa
STM1 M CeKUMOHHOI'O 2al'0JIOBKa eI'c (QyHKLMM.
M OpMALMOH b e dopMUpPORaAHUE STM—-N. MyaeTunnexkcupobeaHue| KP
CTPYKTWHHCXEI}M llogscHeHMe OGYHKUMOHAJBHOTO  HaszHaueHMa VC
IIpeoGpazOBaHILi. . . ! i
yKaszareJjei AU s TO; oTpuLaTeJ]bHOS

BHpaBHMBAaHME, OQYHKLUMM TPaKTOBOIO S3aloJIoBKa
POH. IlpuHUMI CKpeMBIMpoBaHMA. MOHUMTOPMHD .

4, OYHKIMOHANBHEIE  [VICTOUHMKM M HNPMEMHMUKM OINTHMUECKODC MBJIYUEeHUA KP
SNMEeMEHTHI ONITHUECKOH |B TEeJEeKOMMYHMKALVOHHEX ceT4ax. Momgynauma U
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CeTH OeMOOYJIALUMA COIOTUYUECKONM Hecylueln. OINTHMYecKMe
VCUMIMUTENM - MCTOUHMKM WyMa ¥ IMHAMAYESCKMM
mianasoH. OnTMUYecKMe OQUMILTPH, ULIMPKYIATOPEH,
MSOJATOPEL u aTTeHaTOPEL . (MeTOoOEL
MOOVJIAUMM M OeMOIYJALUMM OITHMUSCKOM HecCyllel,
ClleKTpaJjibHoe u BpeMeHHOe pasmejyeHre
OINTHUUECKIMX CTBOJIOEB; OPMHLMIOE peleHepalnn
CUMIHalCB, OCHOBHEIE VSJIEL pereHepaTopos;
ONTHMYECKME YCHMIMTEIM; ) .

8 ApxmHTeKTypa ARTHMEHEE TeXHOJOI'MM OINTHMYECKOoTO OOoCTyIa.

OIITHUE CKHX CeTelH TexXHOJOTI'MM [IaCCHMBHEIX CIOTHMUECKMX CeTel.

pgoctyra FTTx u PON.
6. OCHOBHL TEXHOJOTMM: YacTOTHEII IJaH, ob320p
KOMIIOHEHTOB, oMz alrid ceTH. Ob=op
My JIBTUCEPBMCHEX TP aHCIOPTHRX nraThopMm
(MSTP) NonooepXMBanlmx  DWDM. TeCcTHPOBaHMe
ONTMUECKMX CHMCTeM CBAB3M M olleHka saTpatr Ha| KP
opraHMzalMio TecTHMpoBaHud. ['MbpunoHee OTDM u
WDM CHMCTEME. Pacuémr MaK CHMMaJIb HEX IJIMH
pereHepalMOHHBX YUaACTKOB oJis LMPPOBEX
BOJOKOHHO—OITUUSCKMX CHCTeM IOepenmaur DWDM
pasaMuHOM Mepapxym STM.

[Tpumeuanue: 1135 — BEITTOIHEHNE ITPaKTHYECKUX 3aiaHuit, KP — KoHTponbHasg pabdota, T —
TeCTUpoBaHHue, JIP — 3arura mabopaTopHo# paboThI.

MyIBTHILIEKCHPOBAHHE
C pazfieTIeHHEM II0
JyIHHE BOIHEL (WDM).

2.3.2 3aHsiTHSI CEMHHAPCKOr 0 THIIA.

@opma
HarmeHoBaHIE
No CopepxaHue pasjiena (TeMBI) TEKYINETO
paszena (TeMbl)
KOHTPOIIA
1. ITudporoit curHan u IVMCKpeTH3alua, KBaHTOBaHue u
0COOEHHOCTH €r0 KOOIMpOBaHUE ; TpYNNOBOM MEM CHMI'HaJ.
IO YUEHH: AITOPHTMEL H TpynooBOM MEM CHMITHAaJ = BpeMeHHOe
METOJTBI I_mq)po]aoﬁ TpynnoobpasoBaHue LI KP
oﬁpa@nxncyrnmum]g MyJIETUIIJIEKCHUPOBaHMe . PasHOCTHEE MeTOIEL
OCTI mHeiHOe H bopMMpCOBaHMA LMPPOBOTO CHMI'Hala (AIM,
HeJTWHEHHOe Komuporanne |AIVKM) .
2 AT OpHTMEL (IMHeMHEE n CTEHKOBEE KOO
dopmvIpoRaHHd KOIOB, |o6opyIoBaHmA): AMI, CMI, HDB-3, mBnB, KpP
Hanbomee IHPOKO BIF, Muanepa ¥ m»gp. OLeHKa IapaMeTpoR
HCITONB3YEMBIE B MPAKTHKE [JIAHEMHBIX KONOB: M30ETOYHOCTL, TeEKyWLad
BOCII uMbporad cymMa, SHepreTHMUeCcKWUM CIeKTP.
3. BeuMcIIeHU e IJIMHE pereHepalMoHHOTO
PacueT mIHHEI &
yaacTka IVMUTUP OB aHHOM BaTyxXaHUeM.
PEreHePaIHOHHOTO KP
BeUMCIIeHUE IJIMHE pereHepalMoHHOTO
A D yiaacTka JMMUTUMPOBaHHOM IMchoepcHueln.
4, TonoIoTma ceTel, pPEesEepBUPOBAHNE .
CTpyKTYpHad cxXemMa MyJdbTulllekcopa SDH .
s CeMelCTEO obopyooBRaHMA SDH:,
IMocTpoerne ceTeirt SDH by
OBopYIOORAHME SDH P & B3JIMY HELX KP
(armapatypa OCII mna = °
IPOHM2BOOMUTEJIEN . PamuopeseliHEeE u
A XyHmHKOBcenﬂ'cnyTHMKOBMe CHMCT eMEI SDH. MeToOr
yIparjeHMd ceTbkio SDH.
5. Mopems 1moMex It rlaz—guarpamMa, kosdhduUMeHT BUTOBEX KP
IIPOEKTHPOBAHM S M OLEHKH [CLMOOK . PacuerT nJjas—marp amMMel .
3 PexTHBHOCTH paboTsl [MeTomonormd TEXHUKO-~BKOHOMUUECKOT O
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I'HraGHTHBIX CHCTEM TEeCTUPOBAHMA ONTUYECKMUX CUCTEM CBAZHU
OILTHYE CKOM CBA3H
6. (DpemMmymwiecTBO GFP 00 cpaBHeHuioo < HDLC;
VCAT, LCAS). TexHoJgorma RPR: ToHoOJODMA,
Kommonents: NG SDH |MAC  ypoOBeHE, Msy4YeHMe  TONOJOTMM U
salmTa, ypaBJieHMe oJocon M Qos,
aJlTOpPMUTM CHpaBedNIMBOIC HOOCTyIlAa.
2.3.3 JIabopaTopHbIe 3aHATHSI.
HanmeHoRaHHE " @DopMa TEKYILETO
Ne IIpuMepHEIi TepedeHs Ta0OPaTopHEIX padoT P
pasgena KOHTPOIA
1 2 3 4
IP ampecaumA (c mMchnoabsobaHMem VLSM) . . .
o @ailll ¢ BEITIOIHEHHOH
1. 6-8 EazoBEHEe KOMaHIE HACTPOMKM 3 Y,
; mabopaTopHoi paboroit
MaplipyTHU3aTopos Cisco.
HacTpolika MaplpyTUEUPYEMEX CeTell.
5 9.10 CraTnyeckad MapupyTMzalrd. [IpoToRoJ @Al ¢ BEIIIOIHE HHOH
' 4 MapmpyTrusauny RIP. [IpOTOKOJ nabopaTopHOi paboToi
MapupyTHzaumuu OSPF.
BazoBbEe KOMaHIE HaCcTpOMKM s "
@ailll ¢ BEIIIOIHEHHOH
3 10 KoMMyTaTopoB Catalyst. e :
TabopaTopHOH paboToi
KoHpurypupoeanue VLAN.
MeTone Tpa”Hcadumy IP ampecon NAT
4 1 (crarvyeckad, IMHaMMUecKad). DA ¢ BEITIOMHE HHOMH
TpaHCIAUMA aIpecoB C HOoMepamM HOpTOB |r1abopaTOpHOH paboToit
PAT
KoHdUTI'ypHMpOBaHMe MaplipyTHM2allM MexIy
5 1 VLAN-ceTdaMM, HacTpoWKa CIWMCKOB DAl ¢ BRIIIOITHEHHOM
noctyna (access-list) Ha TabopaTopHOH paboToH
MaplipyTHU3aTopax.
5 @aill ¢ BEIIIOTHEHHOMH
6. 6-11,18 BazocBag HacTpoMka IpoTokoJa BGP-4 ., .
nabopaTopHoi paboToi
KoHQUI'YpHMPOBaHME CeTM Ha OCHOBEe @Al ¢ BRITIOITHEe HHOI
7. 6-11,17-19 T R
opocTokoynos BGP m MPLS. TaGopaTopHOH paboToiH

IIporenenue

3aHATAN  1abopaTOpPHOro

NIPaKTUKyMa

IIPeLyCMOTPEHO

B

«KOMITBIOTEPHOM KJIAcCe CITeIMUAIBHBIX AUCIIUINH» (ayauropus 205¢) Ha OecruiaTHOM
smynarope GNS3, ¢ obsg3aTenbHON, MPeIBAPUTENLHON CaAMOCTOITENILHON TTOATOTOBKOI K
HUM II0 BHujeo jekimaMm. OImicaHusd Teopud, MeTOAWHYEcCKUe YKa3aHWd U 3a/laHud IIo
BEITIOHEHIIO JIA0OPATOPHBEIX PabOT pacIioNararoTcs B 3IEKTPOHHON HMH(OPMAIMOHHO-
obpazoBarenbHOll cpefe MomymnpHoro JlumHammraeckoro Ooyuernsa Kyol'Y mo ampecy B
Wureprer http://moodle.kubsu.ru/enrol/index.php?id=372.

2.3.4 IIpumepHasi TeMATHKA KYPCOBBIX NPOEKTOB.

1. Opragmzaimg KOpIIOpPaTUBHBIX CeTel Ilepefadl JaHHBIX

MHOI'OMOAOBEIX OIITHMHECKIX BOJIOKOH HOBOT'O ITOKOJICHIIA

Sammra wuHGOpPMAIWM B BOJOKOHHO-ONTHYECKHX —CeTIX
mudpoBaHIL

3.  MHameperms obpatHbix oTpaxkeruii 8 BOJIC

IIpoexTHpoBaHe MAarucTpPaJbHON BOJIOKOHHO-OITUYECKOH
opraHm3aImy GyHKIMOHpoBaHud obopynosarusa [TAO MTC

C HCIIOJIB30BaAHHEM

HyTéM KBaHTOBOT O

JOTHWII CBA3M JOJIA

5.  IIpuHIIIBI IIOMEXOYCTOWYMBOIO KOAUPOBAHUA U METOIbI OLEHKH 3 peKTHBHOCTU
IIPUMEHEHI IUKIMIeCKIX KOIOB



-

9,
10.
11.

12

13.

14.

15.

16.
L7
18.
19.
20.

21
22,

23.
24.

25.

26.
27.
28.
29,
30.

31
%
33
34.
35
36.
5
38.
39,
40.

41.

OmnrTydeckue JaTUUKY B aBTOMATHU3HPOBAHHBIX CUCTeMax YIIPaBIIeHII
HsroTopieHne KaHaIbHBIX BOIHOBOIOB B CTeKJIaxX
HsroTopieHne 5IeMEHTOB MHTErpajbHOM ONTHKU  3JIeKTPOCTHMYJIHNPOBAHHON
MUTpaliell HOHOB
Opranmsanus yeayr ceteii FITH ¢ ncriompzoparuiem cetu FI'TB
MeTozB! IIPOITYyCKHOM CITOCOOHOCTH HEIIPephIBHEIX KaHAJIOB CBSI3H
Ananms 5 peKTUBHOCTI [1aKeTOB IIporpaMm MOJIeTIIPOBAHIIL
MH(OKOMMYHIKAIIOHHBIX ceTell
HccnepoBaHue — CIIEKTPAIbHBIX 1 ABTOKOPPEISIIMOHHBIX  XapaKTEePUCTHK
(pazoMaHNITY MPOBAHHBIX IIIIPOKOIIOIOCHBIX CUTHATIOB
Opraumzamms ceteit aboneHTckoro moctynma FITB B MuxpopaiioHax dYacTHOrO
JKIJIOTO CeKTOopa
HccnenoBanne n aHa/mi3 OCHOBHBIX TEXHUYECKHX XapaKTEePUCTHK OITHYECKUX
TPaHCIIOPTHEIX ceTell cBiI3U
Paspabotka MeToAWKH  TeCTHPOBAHMS  ONTUYECKHX  I1apaMeTpPOB  CeTei
abonenTckoro goctyna FTTH
Kprmrorpadmtieckne MeToae! 3aimTH MHGOPMAITIH B TeIEKOMMYHUKAITASIX
[TpoexTupoBaHie kpocc-kommyTaTopa Ha Arduino
IP Tenedhorms B ceTsix HoBoro mokoneHns NGN
[Mudporsre TpancnoptHeie cetn SDH
CpaBHHUTEIBHBINI ~ aHAM3  BO3MOXHOCTEHl  CHCTeM  yIpaBJIeHWS THOKUMU
MyJbTUIDIeKcopamu 11T
3armuta BOJIC OT 351eKTpOMarHUTHOT O BIIMSHUSL.
[IpoexTupoBaHue, N3rOTOBIEHNE U 3KCIIEPHMEHTAIBHOE MCCIeOBaHME 3IEMEHTOB
HMHTerpajIbHON ONTUKHU 19 TeJIeKOMMYHUKAITMOHHBIX U CEHCOPHBIX CHCTEM.
[IpoexTupoBaHne ONTUYECKUX CeTel CBI3H.
PaspaboTrka moponTHIManbHEIX alTOPUTMOB OOPaOOTKM CHUTHATIOB B OECIIPOBOIHBIX
CHCTeMax.
Pazpaborka craTHCTHHEeCKHX MOAENel I WCCIeQOBAaHUS IIPOLIeCCOB OOpadOTKH
CUT'HAJIOB B O€CITPOBOHBIX CHCTEMaxX.
[TdpoBele cuCTEMBI YIIPaBJIEHUS M KOHTPOJIA.
TemexoMMyHUKAITMOHHEIE TEXHOJIOI M.
WzroropneHne U ncciefobaHle (PyHKIFIOHATBHEIX 3IeMEHTOR OIITHYECKOH CeTH.
MeToas! iepegadn 1 0OpabOTKU TUCKPETHBIX CUTHAJIOB.
UucneHHOE  MOJENMPOBAHHE  TEXHOJOTMU  H3TOTOBNEHUS  (PYHKITMOHAIBHBEIX
5IIEMEHTOB OITUYECKON CeTH.
BosokoHHO-ONITHYeCKNe JIMHUY CBI3U.
OcCHOBHEI€ 3IIeMEHTHI pacteTa U IIPOeKTUPOBaHNe CeTel.
ITopsiiox BBOZA B SKCILIYATAIINIO BOJIOKOHHO-OIITHYECKUX JIMHUN CBI3H
Ilepemaun rOMOCOBBIX COODITEHII Uepes ceTh ¢ MaKeTHOM KoMMyTarneit.
MopemipoBanye (PYHKIIMOHIPOBAHUS TeJIeKOMM YHIKAIOHHBIX CHCTEM.
CrextpanpHasd 06padoTKa epHOANISCKUX CHIHATIOB MaJIoH JITHTeIHHOCTH
IIpoexTpoBaHue 30HOBON BOIOKOHHO-OIITHYIECKON JIMHIN CBSI3H
WsroTtopneHne HHTET pabHO-ONTHYecKHX pasBersuTeneil ans BOJIC
PexoHCTPYKIMSI MarCTPaJIbHbIX JIMHUIA TOpOACKolt TenedoHHOI ceTn
3amura 30HOBOWM BOJIOKOHHO-OIITHHYECKOH JIMHHK CBA3H OT BIIAIHUS BHEIIHIX
3MIeKTPOMAarHUTHBIX ITOJIel
IIpoexTupoBarnne DWDM-cereii cBa31
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42. Metogpl pacuéra XapakTepPUCTUK HallpaBJIEHHBIX OTBETBJIEHUII Ha OCHOBE
HMHTer PaIbHO-OIITHYECKUX BOIHOBOLOB

43. IIpoexTnpoBaHme TOPOACKIX ceTell CBSI3U C IpuMeHeHneM obopynoBanus CWDM

44. HccnemoBaHue ONTUMATBHBIX METOLOB MOIYIISIIMI B OIITHUECKUX CHCTeMaX CBS3U

45. HccnemopaHue MO peal3alliil BUPTYalIbHBIX YaCTHBIX ceTeil

46. Obpabotka coobrienrii B ceTsxk NGN

47. MeTonpl onucaHud X OCHOBHBIE XapaKTEPHCTUKU CUTHAJIOB C HMMIITYJIhCHO-KOLOBOM
MOIYJISLINeN

48. HccnemoBaHne CUCTEM TeJIleKOMMYHHKAIMOHHOTO ITO3UITMOHUPOBAHUS C yIATIEHHBIM
MOHHUTOPHHT OM

49. MeTtoapl peamzalliid MHOTOAIPECHON MapIIpyTH3alliid B TOPOJICKON CeTU
HpoBaiiepa

Metomnueckue YKa3aHUs 1o BBITIOJTHEHIIO KYPCOBBIX TIPOEKTOB:
http://ftf kubsu.ru/htmlfiles/dip/MetodUk2017 .rtf

2.4 IlepeueHb Y4eOHO-METOAHYECKOIO OOecCIedeHHsI ISl CAMOCTOSITe/IbHOI
PatOTHI 00YYAIOIIUXCS MO JUCHHILTHHE (MOAYJIIO).

Obmue m MeToIUUYecKne pPEeKOMEHJAIlNN CTY[E€HTOB pasMeIleHbl B SIeKTPOHHOM
MH}pOPMaITMOHHO-00pa3oBaTeNbHOM  cpene  MomynsHoro JluHammdeckoro OOydeHUs
Ky6I'Y http://moodle kubsu.ru/enrol/index.php?id=372.

[lepeueHs yueOHO-MeTOAMIECKOT O 0OeCIIeueHU
No Bug CPC JACITAIUTAHEI IO BBITTOJIHEHUIO CAMOCTOSTEIHFHOU PabOThI

I [TIpopabGorka yuebnoro 1. Cetu  u CHCTEMBI repeauu nHpoOpMaIm:

(TeopeTudeckoro TeJIEKOMMYHUKAIMOHHBIe ceTtu/ mnox pen. K. E.
MaTepuana), Camyiinosa M. : HzpgarensctBo [Opaiit, 2017.
[IOJITOTOBKA K www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-
Texymeit u E554ACBBBE29

IPOMe Ky TOIHOR 2. I'opnuenko, B.H. Muorokanamusie
aTTecTAVH (3aTETY 1 TeJIeKOMMYHUKAIMOHHBIEe cucTeMbl. MockBa : I'opsas
) JMHN-TeaexomM, 2013. — 396 c.

https://e.lanbook.com/book/1 1830.

3. Bunokypos, B.M. IludpoBsle cucTeMBI Ilepemaqdi
Tomck : Tomckuil rocymapcTBEHHBIN YHHUBEPCHUTET
cHCTeM YIIpaBJeHUs U pamguosnekTponnku, 2012. - 160
c. http://biblioclub.ru/index.php?page=book&id=209018

4. Bnaco .M. Texnudeckaqd AMArHOCTHUKA COBPEMEHHBIX
mdpoBrIx ceTeil cBsa3u. OCHOBHBIE IIPUHIIMITHL U
TeXHUYEeCKUe  CpeflcTBa  WH3MepPeHUiI  I[IapaMeTpoB
niepenauu g cerei PDH, SDH, IP, Ethernet u ATM/
Ilox pex. M.M. Iltuusukosa 2012 r., c. 9-28.

5. TenexkoMMYHUKAITMOHHBIE CHCTEMBI U ceTu: B 3 Tomax.
Tom 3. - MynstucepsuchHslie cetu / B.B. Bemumxo
Mocksa : I'opsuas mrmg-Temexom, 2015. — 592 c.
https://e.lanbook.com/book/64092.

6. OnTideckrie TeleKOMMYHUKAIIIOHHBIe crucTeMbl / B.H.
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I'opnuenxo [u ap.]. Mocksa : 'opsguas mmng-TenexoM,
2011. — 368 c. https://e.lanbook.com/book/5147.
7. Ilaparroeuy, C.H. MHOroBOIHOBEIE OITHIECKUE

crcTeMbl cBs3u : - Tomck : TYCVYP, 2013. - 157 c. :
http://biblioclub.ru/index.php?page=book&id=480597

8. Meronnueckue yKa3aHIg 10 OpraHu3aI
CaMOCTOSTEeNbHOI paboThl CTYIEHTOB, YIBEPIKICHHBIE
kadeapoil  ONTOSTEKTPOHUKH, HpPOoToKon Ne 6
ot «01» mapra 2017r.

IloaroroBka x
MIPaKTUHIEeCKIM
3AHITHSIM

1. Kcenodouror C.H., Iloptor 3.JI. Hampasmiszormme
cucTeMBl 3NeKTpocBa3u. COopHHK 3amad. YdeOHoe
riocoOme /i1t By30B/ 2-e mu3f., crepeoturr. 2014 r. 268c

2. Camnex b., Teiix M. Ontuka n dotornka. [IpuHrmrms:
npuMmeneHus 1.2, Jlomronpyauerii: HMzpartensckmii oM
«HMHTemnexT», 2012 — 784 c.

3. Metomnueckue yka3aHns 10 OpraHN3alin
CaMOCTOSITENIFHOM PabOTHI CTY/IEHTOB, YTBEPIK/IEHHBIE
Ka(epoil ONITO3IEeKTPOHNKH, TIPOTOKOT Ne 6

ot «01» mapra 2017r.

Iloaroroeka x
BBIITOJIHEHUIO
J1ab0PaTOPHBIX PaboT

1. MeTtomuuaeckue ykazaHUs 10 OpraHU3aIIN
CaMOCTOSITENILHOM pabOTHI CTY/IEHTOB, YTBEPKICHHBIE
kaepoil OITO3NEKTPOHUKU, IIPOTOKOT Ne 6

oT «01» mapta 2017r.

2. MeTomuueckre peKOMEHIAIU, OITUCAHUS 1 3aJJaHI K
MIPOBEJICHUIO JIAOOPATOPHBIX PA0OT pa3MelleHEl B

SJIEK TPOHHOI MH(pOPMAITMOHHO-00pa30BaTeIbHOMI cpejie
MosmynsHoro JlmHammdeckoro Ooyuenns KyolyY
http://moodle.kubsu.ru/enrol/index.php?id=372

3. Orrrmgeckue 1QpoBbIe TeIeKOMMYHUKAITIOHHEIE
cucTeMsbl: TabopatopHslii mpakTukym. / A.C. JleBdueHko,
B.B. Cmocapesckuii, H.A. dxosenxo/ ISBN 978-5-8209-
0872-9 Kpacronap. Kybauckuii roc. yu-T, 2013.
U.1:BrenenHue B TEXHOIOTUIO IM(POBBIX
TerekoMMyHUKaroHHeIx ceteit TCP/IP. 82¢.

4. OnTudeckne NUQPOBbIE TEIeKOMMYHUKAITIOHHEIE
cucTeMbl: JabopaTopHslil mpakTukym. / A.C. JlepdueHko,
E.A. JlaBpeHnTrena, IO.A. Tuxonosa, H.A. SxoBenko/
Kpacuonap. Kybauckuii roc. yu-1, 2013. U.2: OcHOBHI
PaboTEI pacIipe/ielIeHHBIX ceTell Ha Ga3ze mpotokonos BGP
1 MPLS 153c.

IlepeueHn yue0HO-MeTOHIECKOr 0 00ecTieMeHUs] JUCITHILTHHBI
10 TeMAaM IPOr PAMMBbI JUIsI IPOPAOOTKH TEOPETHYECKOro MAaTepHAJIA

Haumenosanue
pazena

IlepeueHs yaeOHO-METONHYECKOrO OOeCIIeTSHIIA
JUICITATUIMHEI ITO BEIITOJIHEHHIO CaMOCTOSTeNbHOM paboTh

Brefenne B TeXHOIOTHH
IHI(POBEIX OIITHUECKHX
TelleKOMMYHHKAITIOHHBIX

Mexxens  AM.  OYHKUHOHANBHEIE  MOJENH  ApPXHTEKTYPH
COBPEMEHHBIX TPAHCIOPTHEIX ceTeH CBA3H \ JKypHal «QDOTOH
OKcrpecc», Ne2, 2015r., ¢. 23-27.
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CHCTEM (CTPYKTypa
OIITHYE CKHX CHCTEM

Tepegavmn)

Bnacoe H.H. TexHuIecKasd THATHOCTHKA COBPeMEHHEIX IHQPOBEIX
ceTei cBA3H., OCHOBHBIE IIPHHI[HITEL M TeXHHYECKHe CpeJicTRa
H3MepeHHii mapaMeTpor mepefgaun ot cetert PDH, SDH, IP, Ethernet
u ATM/ Ilog pea. M.M. ITtrurmkora 2012 1., c. 9-28.

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

@oxuH, B.I'. [IpoekTHpoBaHHe ONTHYECKOH CETH OCTYIIA : yueOHOe
nocobne Horocubupck : CHOHPCKIII TOCY JapPCTBEHHELI YHHBEPCHTET
TelleKOMMyHHKaIIi H HH(popMaTuku, 2012. - 311 c. URL:
http://biblioclub.ru/index.php?page=book&id=431523

ITudporoit curHanl H
0COOEHHOCTH €0
TIOIYUeHH: alTOPHTMEL H
METOHI IIH(POBOIH
00pabOTKH CHTHAIOB B
OCII (MKM, AJTM,
AJTUKM Hu ap.) mHHEHHOE
H HETHHEHHOE
KOJIHPOBaHHe

Iopouenxo B.H, Teepeyxuii M.C. MHOTrOKaHaIbHEIE
TelIeKOMMYHHKAITHOHHEIE CHCTeMEL/ Y4eOHHK LI BY30B 2-e¢ H3aHHe
2013 1., c. 17-36.

Kpyx B H. TeleKOMMYHHKAITHOHHEIE CHCTEMEL H CeTH. COBpPEMEHHEIS
TexHonoruu T1. \ M. : Topsuas Jlmrmsa-Temexom, 2012, c. 42-87, 88-
104.

Bunoxypoe B.M. 1ludpoBsie cHCTeMEI Hepefadud : y4ueS. mocolHe /;
QenepaTbHOEAreHTCTBO 10 00pazoBaHHi0, MH-T JoI. o0pa3oBaHHA,
(paKynpTeT IOBHINEHHA KBAaMH(HKAmHH. — ToMmcK : ToMcK. roc. yH-T
CHCTeM YIIP. H pajiHo3neKTpoHuKH, 2012, — 160 c.

Y. Tomacu Snexrponnsie cucTeMsl cBsa3H (Electronic Communications
Systems) Cepusa: Mup cemu \ Texaocdepa: 2007, c. 479-529
Barxnanoe. H.I'. TeXHOIOTHH H3MEPEHHH ITePBHUHOM ceTH YacTs 1.
Cuctemsl E1, PDH, SDH \ M..: 9xo-Tpermz, 2002. c. 25-53, 56-65.
®oxuH, B.I'. KorepeHTHEIe ONTHYECKHE CETH : yueOHOE TTOCO0He
HoBocuGupck : CHOHpPCKHIT TOCYTaPCTBEHHEIH YHHBEPCHTET
TeTeKOMMYyHHKAIH H wH(popMaTHid, 2015. - 371 ¢. URL:
http://biblioclub.ru/index.php?page=book&id=431522

AITOPHTMEL
(opMHPOBAHILA KOZOB,
HauOoJIee IIHPOKO
HCIIONB3yeMbIe B IIPAKTHKE
BOCII

ITudpoBrie H aHATOTOBLIE CHCTEMEI Tlepeiaud : yuel. jisd By30B / IO,
pen B.U. HpanoBa. — M. : Pagno u cBm35, 2005. — 232 c. (5-1'1aBa).
Bunoxypoe B.M. 1ludpoBsie cHcTeMBI Hepefaud : yueS. mocobue /;
dejlepanbHOEareHTCTBO 1O oOpazoBanmio, MH-T gom. o0pa3oBaHHI,
(axympTeT MMOBBOIIEHHS KBamH(uKauM. \ ToMmck : TOMCK. TOC. VH-T
CHCTeM YIIP. H PAJTHOINEeKTPOHHKH, 2012, c. 121-141.

V. Tomacu DnexkTpoHHble cHcTeMHI cBa3H (Electronic Communications
Systems) Cepusa: Mup ceszu \ Texnocdepa: 2007, c. 532-601.

IIneznoxporHas Mu(poBast
Hepapxua (PDH).

Bracoe W H. Texumiueckad JHATHOCTHKA COBPEMEHHEIX IH(POBBIX
ceTel cBA3M. OCHOBHBEIE IIPHHIQMIIBI H TEXHHUECKHE CPEZCTBA)
H3MepeHH mapaMeTpoR Tepeaaun i ceTet PDH, SDH, IP, Ethernet
u ATM/ Ilog pex. M.M. ITtiurmkoBa 2012 1., c. 28-41, 255-275.
TI'opouenxo B.H, Teepeyxuii M.C. MHoTroKaHalbHELE
TeTeKOMMYHHKAITHOHHEIE CHCTeMBI/ YUeOHHK JIISI BY30B 2-e H3J[aHHe
2013 1., c. 42-73,

Baxnanoe. H.I'. TeXHOJIOTHH M3MepeHHH IIepBHUHON ceTH YacTh 1.
Cucremsr E1, PDH, SDH \ M.: Oxo-Tpenaz, 2000, c. 25-53, 56-65.
Bepxyn MA., O.P. Xodaceeuy. 1TupoBrle CHCTEMBI CHHXPOHHOH
KxommyTanws \ M.; Oxo-Tperns, 2001, c. 21-69.

Kpyx BE.H. TeneKOMMYHHUKAI[HOHHEIE CHCTEMEI H ceTH. COBpeMeHHEIE
TexHoxoruu T1. \ M, : Topsuas Jlnrms-Tenexom, 2003, c. 42-87, 88-
104.

Cnenoe HH. CoepeMeHHEIe TeXHOIOTHH IH(POREIX
ONITOROJIOKOHHBIX ceTeil cBa3m (ATM, PDH, SDH, SONET u WDM),
\M.: Pagmo u cBa35, 2003, c. 9-41,

Huxynocxuii  H.E.  Onrtudeckwe — HHTepQefcE  IHQPOBBIX
KOMMYTAITHOHHEIX CTAHINII M ceTH gocTyna Texuocdepa 2006, c. 77-
92, 130-152.
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BmmoxypoB, B.M. L{u¢poBsie CHCTeMEI Tlepe AauH : yueOHoe IocobHe
/B.M. BiHokypoe. - TomMck : ToMcKiit TocyTapcTBe HHELH
YHHBEPCHTET CHCTEM YIIPABIEHHI H pamosleKTpoHukH, 2012. - 160
c. ; To xe [OmexrponHsri pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=209018

@oxuH, B.I'. [IpoekTHpoBaHHe ONITHUECKOIH CETH JOCTYIIA : yueOHOe
nocobue Horocubupck : CHOHPCKIII TOCY JAPCTBEHHELT YHHBEPCHTET
TelleKOMMyHHKaImit H nH(opMaTmiw, 2012. - 311 c. URL:
http://biblioclub.ru/index.php?page=book&id=431523

Pacuyet gHmBI
PereHepaHOHHOI O
Y4acTKa.

Keenogponmoe C.H., Ilopmnoe O3.JI. Hampapnfrolie CHCTeMEI
anmeKTpocBa3H. COOpHHK 3afady. Y4yeOHOe TocoOmHe i Byz0B/ 2-e
3., crepeorwit. 2014 (2004) r. 268 ctp., c. 167-175.

/56110 Beittu, J0eur Paiim BOTOKOHHAS OIITHKA: TeOPH H IIPAKTHKA \
M.: KYJHUII-TIPECC, 2008 c. 207-228.

Hearoe B.J. 1TU)POBHIE H AQHATOTOBEIE CHCTEMEI Tepefaul : yuel.
mig ByzoR / B.I1. UpanoB u mAp. ; mox pex B.M. MBanora. — M.
:T"opauag mHua-Terxexom, 2003. — c. 306-314.

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

OCHOBEI CETEBEIX
TeXHOIIOT HH.

OnTHYecKHe TH(QPOBEIE TeleKOMMYHHKAIHOHHEIE CHCTEMEL:
nmaGoparopHsIit mpakTHEYM. / A.C. Jlesuerko, B .B. CirocapeBcKwHit,
H.A. SIxoeenxo/ ISBN 978-5-8209-0872-9 KpacHozmap. KybaHckHit
roc. yH-T, 2013. Y.1: BBejieHHE B TeXHOIOTHIO ITH(PPOBEIX
TelleKoMMyHHKaITHOHHEIX ceTeit TCP/IP. 82¢

CeTH B CHCTEMEI Ilepe/lauH HH(OPMAIHH: TeTeKOMMYHHKAITHOHHEIE
CeTH : yueOHHK M ITPAKTHKYM /IS aKajieMHUeckoro Gaxamappmara / K.
E. Camyiimor [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
Mockra : UHTe pHeT-YHHBe pcHTeT MHpOpMAITHOHHBIX TeXHOIOTHIt,
2008. - 504 c. http://biblioclub.ru/index .php?page=book&id=232986

Crex mpotokonos TCP/IP
u IP-agpecarpid.

OnTHyeckHe IU(POBEIE TeTeKOMMYHHKAIHOHHEIE CHCTEMEL:
nmaboparopHsIit mpakTHEYM. / A.C. Jlesuenko, B .B. CirocapeBcKwHit,
H.A. SIxorenxo/ ISBN 978-5-8209-0872-9 KpacrHozap. KyOaHckuit
roc. yH-T, 2013. Y.1: BBejieHHe B TeXHOIOTHIO ITH(PPOBEIX
TeleKoMMyHHKaHOHHEIX ceTeit TCP/IP. 82¢

CeTH H CHCTeMSI Tlepe/iaud HH(OPMAIHH : TelleKOMMYHHKAITHOHHEIE
CETH : yUeOHHK H IPaKTHKYM JUI1 aKafeMHueckoro 6akamraBpuara / K.
E. Camyiino [u apM. : U3paremsctBo HOpaiit, 2017, — 363 c.
www_biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-
E554ACBBBE29

OCHOBEI Te XHOJIOTHH
Ethernet.

OnTnyeckue IUQPOBEE TeTeKOMMYHHKAIHOHHEIE CHCTEeMEL:
naboparopHeri mpakTHEYM. / A.C. Jleruenxo, B B. CirocapeBcKit,
H.A. SIxoBerko/ ISBN 978-5-8209-0872-9 KpacHomap. KyGaHckHit
roc. yH-T, 2013. U.1: BrejieHHe B TeXHOIOTHIO ITH(PPOBHIX

TelleK OMMYHHKAITHOHHEIX ceTeil TCP/IP, 82¢

CeTH M CHCTeMSI TTepeiaud HHGOPMAIHH: TeJleKOMMYHHKAIHOHHEIE
CeTH : yUeOHIK H IPaKTHKYM JUIL akajeMHueckoro 6akamraspuara / K.
E. Camyitnop [m mpM. : U3garemscTBo FOpaiir, 2017. — 363 c.
www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-

E554ACBBBE29

MaprpyTH3amma 1
IIPOTOKOTIEI
MAPIIPY TH3AIITH.

Onrrryeckue IHQPOBEe TeleKOMMYHHKAI[HOHHEIE CHCTEMEI:
naboparopHeri MpakTHKyM. / A.C. JlerueHko, B .B. CrocapeBCKit,
H.A. SIxoBeHko/ ISBN 978-5-8209-0872-9 KpacHomap. Ky6aHcKkmit
roc. yH-T, 2013. U.1: BBepeHHe B TEXHOJOTHIO IF(POBHIX

TeeKoMMyHHKAITHOHHEIX ceTell TCP/IP. 82¢
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CeTH H CHCTeMSBI ITepefau HHGOPMAIRH: TelIeKOMMYHHKAIHOHHEIE
CeTH : yueOHHMK H IIPaKTHKYM A7 akafeMiueckoro Sakamaepuara / K.
E. Camyitnor [u mpM. : Mzparemscteo IOpaitr, 2017. — 363 c.
www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-
E554ACBBBE29

10.

OCHOBEI KOMMYTAIIHI,
MMPOMEKYTOUHOH
MAPILPYTH3AIHH, TIOHITHE
BHPTYAIBHBIX CeTeH

Onrryeckre IHQPOBEIe TeTeKOMMYHHKAIHOHHEIE CHCTEeMSBL:!
naboparopHsrit mpakTHKYM. / A.C. Jleeuenxo, B .B. CirocapeBcKei,
H.A. SIxoeenxo/ ISBN 978-5-8209-0872-9 Kpacuomap. KyGanckrmit

roc. yH-T, 2013. Y.1: BeefeHie B TeXHOIOTHIO IIH(PPOBEIX

VLAN. TeleKoMMyHHKaIHOHHEIX ceTeil TCP/IP. 82¢
CeTH H CHCTEMEI IlepelauH HH(OpPMAIHH: TeTIeKOMMYHHKAIIHOHHEIE
CeTH : yueOHHK H ITPaKTHKYM /711 aKafieMHueckoro 6axamappuara / K.
E. Camyiimor [u mpM. : Hzparemsctro IOpaitt, 2017. — 363 c.
www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-
E554ACBBBE29
11. |TexHomoruu CeTH H CHCTEMEI TIepeIaul HH()OPMAIHH: TeTeKOMMYHHKAITHOHHEIE
pacrpeenéHHbIX ceTell  |CeTH : y4eOHIK H IIPaKkTHKYM /UL akaJleMHYecKoro OaxaraspHara / K.
WAN, cITHCKH E. Camyitmor [u mpM. : U3paremscTro IOpaitt, 2017. — 363 c.
YIIPaBIEHHA JOCTYIIOM. www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-
E554ACBBBE29
12. |SDH - madopmanmonreie |BHHOKYpOB, B.M. I{H(pOBEE CHCTeMEI Iepe Jaul : yueGHOe TocoOHe
CTPYKTYPEL H CXEMEL / B.M. BuroKypoB. - ToMck : ToMcKH# TocyapcTBe HHEIH
TTpeoGpPa30OBAHHIA VHHBEPCHTET CHCTEM YIIPABIEHH S H paj03IeKTpoHHKH, 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 : MHpa-
(armaparypa OCII gns HHxeHepHA, 2014. - 304 c
PA3IHUHBIX YYaCTKOB http://biblioclub.rw/index.php?page=book &id=234772
CETH). Huxymocxuii  HE. OnrHuecKHe uHTe pdecr I POBBIX
KOMMYTAI[HOHHEIX CTAHIMI H ceTH AocTyma Texuocdepa 2006, c.
153-158.
Cnenoe H.H. TexHomoruu IH(POBEIX OMTOBOIOKOHHEIX ceTei \ M.:
Pamro u cBa3E, 2000, ¢. 86-150, 211-222.
@pumars P. BOIOKOHHO OIITHYECKHE CHCTeMEI CBA3H. Cepmsi: Mmup
ces3m \ Texmocdepa: 2003, c. 288-339.
Kpyxmanée B.B. lludpoBke cucTeMs! nepegaur. M.: Topsauasd mirHIS
— Tenexom, 2007, c. 138-157, 157-177.
Baxcnanoe H.I. TexHONIOTHH H3MepeHHH TMepBHUHOH ceTH YacTs 2.
CrcteMsl cuaxporm3armus M.: Oxo-Tpenaz 2000, c. 67-130.
Kpyx BE.H. TeneKOMMYHUKAIHOHHEIE CHCTEMEL H ceTH. COBpeMeHHEIE
TexHoioruu T1. \ M, : Topsuas Jlnamg-Tenexom, 2003, c. 122-140.
14. |CHHXpoHI3aIRLIL B doxmH, B.I'. [IpoekTHpOBaHHE ONTHUYECKOH CETH JIOCTYIA : yueGHOe
IH(POBEIX CHCTEMAX nmocodne HorocHOHpCK : CHOHPCKIN IOCYJAPCTBEHHEBI YHHBEPCHTET
Iepefaud (TaKTOBAs, TelleKOMMYyHHKAIHH H wH(popMaTuiu, 2012, - 311 ¢, URL:
ITHKIIOBAT H http://biblioclub.ru/index.php?page=book &id=431523
CBEPXIMKIOBAL T'opouenxo B.H, Teepe yxuii MC. MHoOrOKaHaIbHEIE
craxpoHm3arug B OCII, |TeleKOMMYHHKAITHOHHbBIE CHCTeMbI/ YUeOHHK TS BY30B 2-e H3JaHHe
OI[eHKA TTAPAMETPOB 2013r, 396 ctp. c. 74-103, 150-240.
CHCTeMbI CHHXPOHWU3AUHN). |Biacoe H.H. Texmmueckad THATHOCTHKA COBPEMEHHBIX IH(POBEIX
cetefl cBa3u. OCHOBHBIE IIPHHIOIEI ¥ TeXHHUECKHe CpeAcTBa
H3MepeHHIT TapaMeTpoB Iepefauy Mg ceTeit PDH, SDH, IP, Ethernet
u ATM/ ITog pex. M.M. ITTiurmkoBa 2012 1. ¢. 122-133, 314-320.
Baxnaroe H.I'. TeXHONOIHMH H3MepeHHI TepBHYHON ceTH Yacts 2.
CucreMbl cHHXpOHH3aIHH M.: Oko-Tpenas 2000, c. 5-52.
Kpyxmanée B.B. IludpoBsie cucTeMsI Nepegaur. M.: ['opgyasd IITHHL
— Temexom, 2007, c. 209-260.
15, |©yHKIOHATBHEIE IlykanoB, B.H. BonokoHHO-oIITHYecKasd TexHHKa. Mockea : TH]pa-
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3IIEMEHTHI OIITHUECK O
CeTH (MeTObI MOXYILIIIHI
H IeMOTyLSLIIII

OITTHYEe CKOH HecyIIelt,
CIIEKTpalTbHOE U
BpeMeHHOE pa3fieIeHIHe
OIITHYE CEKHX CTBOIIOR,
TIPHHITHIIEI pereHePari
CHTHAIIOB, OCHOBHEIE Y3JIbL
pereHepaTopoB;

OIITHYE CKIHE YCPUIPITeJIPI;).

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

®oxuH, B.I'. KorepeHTHbIe OIITHYECKIE CETH : yueOHOe TocolOHe
HorocuGupck : CHOMpPCKIGE TOCYAAPCTBEHHBI YHIBEPCHTET
TelleKOMMyHHKAIi H HH(opMaTuii, 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 JapPCTBeHHEIT YHHBEPCHTET
TeleKOMMyHHKaI it H HH(opMatuiu, 2012. - 311 c. URL:
http://biblioclub.ru/index.php?page=book&id=431523

16.

OCHOBHBIE 3NIeMEHTHI
pacyera n
ITPOeKTHPOBaHHe CceTel
SDH

ITyxaxoB, B.H. BorokoHHo-onITHYeCKas TexHHKa. Mockea : HH)pa-
HnxeHepns, 2014. - 304 c.
http://biblioclub.ru/index.php?page=book&id=234772

Bnacoe H.H. TexHIMUeCKAd MUATHOCTHKA COBPEMEHHEIX ITH(PPOBEIX
ceTel cBA3H. OCHOBHEBIE ITPHHITHIIEI H Te XHHYECKHE CpeCcTBa
H3MepeHHI TapaMeTpoB Iepegaur mug ceTeit PDH, SDH, IP, Ethernet
u ATM/ TTox pex. M.M. ITtaurmkosa 2012 1. c. 275-293.

Cnenoe H.H. TexHomorun IH(QPOBEIX ONTOBONOKOHHEIX ceTelt \ M.:
Paro u cBs3b, 2000, c. 229-238.

JIMHHH Ilepeayl BOMOKOHHO-OIITHUECKHE HAa MATHCTPAIBHOH H
BHYTPH30HOBEIX IepBHUHBEIX ceTsx BCC Poccun. TexHuueckas
IKCIUTyaTalua. PyxoBoymmmii TexHmueckni marepman (PJ] 45.047-
99), ot 01.02.2000r.

137

ITpoToKomsL
B3aHMOZEHCTBH A Me KLY
ceTsavu IPv4 1 IPv6.

CeTH H CHCTeMSI Tlepe/iaud HH(POPMAIHH: TelleKOMMYHHKAIlHOHHEIE
CeTH : yueOHHK M ITPAKTHKYM /IS aKajieMHUeckoro Gaxamappmara / K.
E. Camyiimor [u gpM. : U3paremscTBo IOpaitt, 2017. — 363 c.
www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-

E554ACBBBE29

18.

ITpOTOKOI TPAHHIHOTO
nomo3a (BGP).

OnTHueckHe IH(POBLIE TeIeKOMMYHHKAI[HOHHBIE CHCTEMEL:
naGoparopHsIi mpakTHEYM. / A.C. JlesueHko, E.A. JlaBpeHTEEBRa,
I0.A. Tuxonora, H.A. SIkopenko/ KpacHomap. KyGamckaii Toc. yH-T,
2013. Y.2: OcHOBH pa0oTH paclipe/leleHHBIX ceTel Ha Oaze
nportoxonaoB BGP u MPLS 153c¢.

Y smc P. ITpotoxon Cisco BGP-4: cripaBoYHIK 10 KOMAHAM H
HacTpoiixe. M.: Mzgatens ki oM «Bumbamc», 2002. — 384c.

19,

CTpyKTypa H peami3amus
COBPeMEHHOH TeXHOIOr HH
MPLS.

Bymeuiguaa, H.B. OnruMmzanud ceTed ¢ MHOTOIIPOTOKONBHOH
KOMMYyTAaI[Hel 110 MeTKaM. [ DMeKTpOHHEIH pecypc] : MoHorpadus /
OnTHuecKHe IH(POBLIE TEIeKOMMYHHKAI[HOHHEIE CHCTEMEL:
nabopaTopHsIH MpakTHKYM. / A.C. JlesueHko, E.A. JlaBpeHTheRA,
IO.A. Tuxonora, H.A. SIkorerko/ KpacHomap. KyGanckwii Toc. YH-T,
2013. Y.2: OcHOBH pabOTH paclipe/leIeHHBIX ceTell Ha Gaze
mpotokonoB BGP u MPLS 153c.

H.B. Bymrmuna, 1.C. Tpudyuciari, B.IT. ITlyranor. — OIeKTPoH.
maH. — M. : Topsauas marma-Temexom, 2010. — 144 ¢c. — Pexum
mocTyma: http://e.lanbook.com/books/element.php?pll id=5129 —
3arm. ¢ 3KpaHa.

20.

BBejieHHEe B KAUECTBO
obcmyxuBanus (Qos).

CeTteBas 3ammTa Ha 6aze Texuonoruit dupmer Cisco Systems.
ITpaxTHUeckIi Kypc : yueOHOe ITocoOHe Exare prHOYPI :
W3parenscTBO Ypamsckoro yHHBepcHTeTa, 2014, - 179 ¢, URL:
http://biblioclub.ru/index.php?page=book &id=275694

21,

APXHTEKTYpa OITHYE CKHX
ceTel goctyna FTTx u
PON.

@oraH, B.I'. [IpoekTHpoBaHHEe ONTHYECKOH CeTH AOCTyIIa : yueOHOe
mmocobne HoBocHOHpCK : CHOHPCKHI TOCYJaPCTBEeHHEL YHHBEPCHTET
TeJIeKOMMYHHKAIH i MHpopMaTHiH, 2012, - 311 ¢, URL:
http://biblioclub.ru/index.php?page=book &id=431523

Mexxeno A.M. TeXHOIOTHI ITACCHBHON OIITHUECKOH CEeTH \ XKYypHAaI

«DOoTOH BOKcIpecc», Ne7, 2013r., ¢. 28-32.
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Cyxogepxoe A.E. TexmHuecKkoe pellleHHe IIOCTPOEHIHA OIITIHYECKOH
ceTH aGOHEHTCKOTO JOCTYIA B CTPOSIIIXCS MHOTOKBAPTHPHEIX JOMAX
\ xypHaI «DOTOH DKcmpecc», No7, 2013r., c. 33-37.

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

Cyxoeeproe A.E. TeXHHNUeCKOe peIlleHHE ITOCTPOEHII OIITHYECKOH
ceTH a0OHEHTCKOIO JOCTYIA B CTPOAIIMXCS MHOIOKBAPTHPHEIX JOMAX
\ &ypHaI «DOTOoH DKcmpecc», Ne5, 2013r., c. 30-34.

ITomanoe A. Apudmernka GPON: CropocTs gocTyma \ KypHAaXI
«®oToH OKcrpecc», Ned, 2012r., c. 35-39.

T'ackeeuuw E.B. Cetn PON pgmni palioHOB YACTHEIX [OMOBIAAEHIGL \
EKypHaI «DoToH DKcmpecc», No2, 2012r., c. 22-28.

22,

My THIDIEKCHPOBAHHE C
pasnelleHHeM IO JPTHHE
BOIHEL (WDM).

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

@okuH, B.I'. KorepeHTHEIe OITHYeCKHe CeTH : YueGHOe mocobHe
HoBocubupck : CHOHpPCKHI TOCY/TapCTBeHHEIH YHHBEPCHTET
TeleKOMMyHHKanuit H uH(GopMaTmim, 2015. - 371 c. URL:
http://biblioclub.ru/index.php?page=book&id=431522

ITapaxroeuy, C.H. MHOTOBOIHOBEIE OITTHYECKHE CHCTEMEL CBI3H !
yuebHOe mocobme - Tomck : TYCVYP, 2013. - 157 c. URL:
http://biblioclub.ru/index.php?page=book &id=480597

Canex B., Teitx M. Onrtuxa # GoToHHKA. [IpHHAIIHITEL TpuMeHeHH T.2.
Homronpymasni: M3garensckuii Jlom «MHTemIeKT», 2012 — 784c., c.
686-720.

Cnexnoe H.H. O coBpeMeHHOH TexHolorHH WDM M He TOIBKO\
xypHaI «DoToH DKcmpece», 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., Teonoe A.B., Tpeupcoe B.H., I'yprun
H.B. 10-xpaTHOe yReIHUeHHe IIPOITyCKHOH crocobHocTH DWDM-
JMHAH CBSBH \ KypHAI «DOTOH JKcmpecc», No7, 2013r., c. 25-27.
Jypaee B.Il., Medeedee C.B. OTHOUACTOTHEIE IIONYIIPOBOJHHKOBEIE
Tazepsl \ xypHaI «DoToH DKcmpecc», Ne5, 2013r., c. 22.

ITaxomoe C. CriextpantHad 3¢ dextiBHOCTE DWDM ceteit Oymyimero
\ xypHaI «DOTOH DKcmpecc», Ne5, 2013r., c. 35-36.

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

Cuesrcxo C.B. TecTHpoBaHHE OITHUECKHX CHCTEM CBS3H H OIEHKA
3aTpaT Ha OpTaHH3AI[HI0 TecTHpoBaHus \ KypHaAI «DoToH DKcIpece»,
Ne5, 2012r., c. 14-17.

Hamnt O.E., Tpunpurxoe B.H., Inaxcun C.O. Iepcnexnuternoie DWDM
CHCTEMBI CBM3H €O cKopocThio 20TOHT/c HA coe[HHEHHE. \ KypHAI
«®DoTOH IKCIpecc», Ne3, 2012r., c. 34-38.

23.

Momens moMex IIs
TIPOEKTHPOBAHNSA H OIle HKH
3 dexTHBHOCTH pabOTHI
I'HrabHTHEIX CHCTEM
OIITHYE CKOH CBS3H

ITyxamoB, B.H. BonokoHHo-onITHUecKasd TexHuka. Mockea : TH)pa-
Hmxenepns, 2014, - 304 c.
http://biblioclub.rw/index.php?page=book&id=234772

Bnacoe H.H. TexHuuecKkad AHArHOCTHKA COBPEMEHHBIX ITH(POBEIX
cerefl cBg3H. OCHOBHEIE TIPHHIMMITEL H TeXHHYeCKHE CPejCcTBa
H3MepeHHii mapaMeTpoB Iepeaum Jiud cereit PDH, SDH, IP, Ethernet
u ATM/ ITox pex. M.M. ITtauHukoBa 2012 1. — ¢, 211-222, 320-331.
Creoicrxo C.B. MeTomonorus TeXHHKO-3K OHOMH YeCKOI'0
TeCTHPOBAHMA OIITHYECKHX CHCTeM CBA3H \ KypHan «®oToH
OKcmpece», Nel, 2013r., c. 22-24.

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

24, KommoneHtsl NG SDH

25. |[Iopsmok BBOAA B Hopmatmersie gokymerts: P, ©-BOJIC-IIT, PO, ®-BOJIC-PI, P
9KCILTYaTaI[HEO 45.156, ITpunoxenueNe | THCTPYIIQLA 110 IPOKTAIKe H MOHTAKY
BOIOKOHHO-ONITHYECKHX | orrTHuecko- ro kabens B IIBII TpyOkax.

JOTHHI CBS3H Mrsces3s PO, CHull 3.01.04-87 1. 1.6 Ilpunoxenue 4, PII, ®-
BOJIC-IITS u ap.

26. |AtMocepHEIe ITaenoe H.M. Koa(d@HIpieHT TOTOBHOCTH aTMoc(epHOro KaHala
OIITHYE CKHE JIHHIH AQJII u MeTomsl ero onpeaeneHid \ CIiell. BEIMYCK KypHaT «DoToH
nepemaur (OFS) Okcmpecc» - Hayka Nob, 2006r., c. 78-90.

ITaenoe H.M. Ammaparypa arMoc(epHEIX ONTHYEeCKHX IHHHH
Tepeqaul H MeTofpl eé KiuaccHQHKarmH \ CIeIl. BBIMYCK KypHAI
«®oTtoH OKcrnpecc» - Hayka No6, 2006r., c. 91-104.
Bunineeckuit B. THOpHaHOE o0opyfoRaHHe Ha 6aze Pagwo — 1
Ta3epHOH TexHOIOrHH \ KypHaI «doToH DKcmpecce», Nel, 2007r., c.
26-30.

27. TomHocTio onrTHUeckHe |DokuH, B.I'. KorepeHTHEIE OIITHYECKHE CETH @ YUeOHOe TToco0He

TPAHCIIOPTHEIE CETH
(OTN)

HoBocuGupck : CHOHpPCKHI TOCY/TaPCTBEHHEIH YHHBEPCHTET
TelTeKOMMyHHKa i H uH(popMaTnim, 2015. - 371 c. URL:
http://biblioclub.ru/index.php?page=book&id=431522

Mexwxens AM. PexoMeHpamun MCDO-T, permaMeHTHPYIOIHE
TIOMHOCTEI0 ONTHYECKYI0 TPAHCHOPTHYK CceTh\ XKypHal «®oToH
Oxcmpecc», No8,2012r., ¢.32-40.

Hlemaxun JT. KoaddmpieHT 3 PeKTHBHOCTH ceTH \ KypHAI «DOTOH
Oxcmpecc», No5, 2012r., c. 28-33.

Maxogeii C., Koporkos H. TeH/IgHIIHH pa3BHTHA OIITHUYECKHX CHCTEM
CBf3M, paboTalwImuxX co cKopocTeio OGomee 100 I'Gmt/c. \ XKypHAN
«@oToH OKcmpecc», Nel, 2014r., c. 17-19.

Cxumm A.C., Pemrox ALA., IlTadgaperko A.B., ®egopyk M.II.
HenwHeliHEIe HCKAKEHH S H CIIOCOORI 06paboTKH a30BO-
MopynupoBaHHOr0 QPSK-cHTHATA B BOTOKOHHO-ONMTHYECKHX JTHHH X
cea3m. \ Crenrimmyck «@oToH Okcnpecc-Hayka 2013» No6, 2013r., c.
78-79.

ApXUTeKTypa VIpPaBIeHHS C AaHATHI0M ONTHUECKHX HCKaXKeHHit
«IMPAIRMENT-AWARE WSON CONTROL PLANE» \ xypHa1
«DOTOH OKCIpece», Nel, 2014r., ¢. 22-25.

Cagenvee E. IpenmytiiectBa OTN ¢ ypoBHeM VIIpAaBIeHHS
CONTROL PLANE B pellleHIH CYIECTBYIOIHX H HOBEIX 3a71au
o0cIyxHBaHNA \ KypHaI «DoToH OKcnpece», No7, 2012r., ¢. 24-28.

28.

MHOTOMEpHEIE CETH —
Oymytee
HH()OKOMMYHHKAITHOHHEIX
TEeXHOIOTHIA.

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

IHonoe A.I'. OGheTHHEHHE ITACCHBHEIX CeTell ¢ TOIIONOTHEH «3Be3a».
CIOKHEIE CETH C PETYISAPHOH TOMONIOTHUECKOH CTPYKTYPOH. \ JKypHAT
«@otoH Dxcrpecc» Ne§, 2010r,, c. 25-28.

Y4eOHO-MeToIUHecKIie MaTePHaIbl JUI CAMOCTOATENbHON paboThl 00YHIAIOIIITX CSI
M3 HHCa MHBAIWAOB M JIAI C OrPaHWYEHHBIMH BO3MOXHOCTIMU 3H0poBha (OB3)
IIPEOCTAaBIIIOTCS B (popMax, aNalTUPOBAHHBIX K OFPaHUYEHUIM WX 3I0pOBbI U
BOCIIPUATHS HH(POPMAITIH:
Jna Iy ¢ HapyIeHUIMHU 3PeHH:

— B (popMe BIeKTPOHHOrO JOKYMEHTa WIH B ITeaTHOH (hopMe YBeIYeHHbIM IIPH(GTOM.
JJ1g 5ot ¢ HapyIneHnIMH ciIyXa:

— B (popMe BIEKTPOHHOrO JOKYMEHTa W IIeIaTHOH (opme.
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J{ms Jom ¢ HapyIIeHu MU OITOpHO-ABUTraTeILHOTO allapara:
— B hopMe HIeKTPOHHOrO JOKYMEHTA M ITeTIaTHO popme.

JauHeifi nepeueHb MOXKeT OBITH KOHKPETU3HMPOBaH B  3aBUCUMOCTH  OT
KOHTHHI €HTa OOYYaIoIXcs.

3. O6pasoBaTebHbIe TEXHOJIOTHH

[Ipn m3yveHNN MUCIMILIMHEI IIPOBOMSITCS CIEAYIONINE BUILI YIeOHBIX 3aHSITHI U
paboT: JIeKImM, IpaKkTUYecKue 3aHgATHs, OQOMAlllHWe 3aJaHisd, TeCTHPOBaHMe,
KOHTpPOJIbHAS paboTa, 3aImra JabopaTOpHBIX paboT, KOHCYJIbTAIIUN C IIpeIrrofaBaTeseM,
caMOCTOsATeNbHAsI paboTa CTY[eHTOB (M3ydeHHe TeOpeTWYeCKOro Marepuaia,
IIOATOTOBKA MOJITOTOBKA K JIAOOPATOPHBIM 3aHSATISIM, BHIIIOJIHEHME JTOMAITHIX 3a/IaHMid,
MIOATOTOBKA K TECTUPOBAHUIO 3a4UeTy U SK3aMeHY).

JUis  mpoBeleHWS JIEKIIMOHHBIX 3aHITHIT HCHONB3YIOTCS MYJIbTHUMEIMHBIC
CpeACTBa BOCIIPOM3BE/ICHNUS aKTHBHOI'O COACPKUMOTO (3aHSATHS B WMHTEPaKTHBHOI
dopme), TO3BOIIONIETO  CTYAEHTY  BOCIIPMHMMATH  OCOOEHHOCTH  HM3ydaeMOoil
JTUCITUTUIMHBI, WTPAOITHE PEITaloNylo pollb B IMOHMMAHWM M BOCIPUSTUM, a TaK e B
dopMupoBaH  NPOGECCHOHATBHBIX  KOMIISTSHITHIA. CtygeHTy B pexuMe
CaMOCTOSTENBHON pabOTEl PEeKOMEHIYeTCS W3yUeHre BHAEO JIEKITM BHIaBA€MBIX
IperofiaBateieM WA SIeKTPOHHBII BapUaHT TeKCTa ¢ (POPMyJIaMH U ITOSCHEHUIMU
PAaCIIONOKEeHHBIX Ha caiiTe JUCIIUINHEI.

[Ipn mpoBeAeHNN MPAKTUYECKUX 3aHSATII HMCIIONb3YeTCsS JOCKa, IS PacdeToB U
aHaJI3a JAHHBIX MOTYT IIPUMEHSIIOTCS JOIOMHUTEILHEIE CIIPABOYHBIE MaTePHAIEI.

[Ipu npoBefeHun J1abOPAaTOPHBIX PA0OT 3a/laHUs BBITOIHIIOTCS MHANBUAYAIBHO.
[Tocne BHITTONHEHMS 3aAaHUS 110 KOH(GUTYPUPOBAHUIO M COOPKU CeTU CTYJ/IEHT OTBedaeT
Ha BOIIPOCHI, a TAK¥Ke 3alllMIaeT JabopaTOpHyIo paboTy MHTEPAKTHUBHO JOKA3LIBAS CBOU
OTBETHl  HEIIOCPEICTBEHHO Ha MojelmpyeMoil cetu. JlaGopaTopHBle pPabOTHI
BHITIOJIHAIOTCS. Ha IIEPeIOBOM IMPOTPaMMHOM OOeCHedeHUM SMYJISIIUA  paboThl
rnobambHeIX  ceTeit  cBa3m  GNS.3  nmosBonmomeM  COCTaBUTH W HACTPOUTH
MarucTpaJIbHbIE, ITPOMBIIILIEHHEIE 1 CETU IIPOBAMIEPOB CITYKO.

I[lo w3ygaemMoll [MCIMIDIMHE CTYOEHTAaM IIPeJIOCTABIISIETCS BO3MOXHOCTB
IIOJIb30BAThCS YueOHO-MeTOIIeCKIMI MaTepuaiaMiu u PeKOMEHIATTASIMI
PasMeIeHHBIMU B 3JIeKTPOHHOU MH(MOPMAITMOHHO-00pa3oBaTe bHOI cpefne MomybHOro
Jrmamrmeckoro O6yuenus Kyol'Y http://moodle.kubsu.ru/enrol/index.php?id=372.

KoHcymbTanuu MmpoBOJITCA Pa3 B JIBa MecsIla JUTS PasbhsICHEHUT ITPOOJIEMHBIX
MOMEHTOB IIPU CAMOCTOSTEILHOM H3YUSHUN BOIPOCOB M3ydaeMoU AuCIMIUIMHEL [lpu
YIAJIeHHOM OOYYeHUU CTYJIEHT, O3HAKOMUBIINCEH C YACTHIO MaTepualia, IPU Iepexojie Ha
HOBYIO CTPaHUITy OTBEYAeT Ha pa3pabOTaHHBIE BOMIPOCH IO 3TOMY MaTepuany, I
IIPOBEPKH YCBOGHUS IIPOYUTAHHOTO. B cilydae HelpaBWIBHOTO OTBeTa HEeOOXOIMMO
MpoYUTaTh MaTepual 3aHOBO. B ciIywuae YCIIEIIHOrO MPOXOXKIEHUS TeOPeTHHIeCKOro
Matepuaia. {19 3aBepIIeHus U Mepexony K cleAyrolleil TeMe, CTYAeHTYy IIpejiaraeTcs
PelmTh 3a/1auy. B HezaBUCHMOCTH OT Pe3yJIbTaTOB IIEPBOI 3aatn, CTYAEHTY BBIBOIUTCI
pelleHue IIepBOM 3agaud. llocie »TOro CTyAeHTY IIpejularaeTcs pPelIUTb BTOPYIO
ITONOOHYIO 3ajady, HO pellleHre Ha Heé OH He YBUAWUT. [IpHu NIpaBIUIBHOM II(GPOBOM
3HAYEHNH OTBEeTa BBEIEHHOM B CIIELIHAILHOE OKHO, CTYIEHTY IIpeilaraeTcs IIPUKpPeIluTh
daiin ¢ permerreM 3amaduy ¥ OTIIPABUTE €ro IIperiofgasarento. KpoMe Toro, Ui IIpoBepKy
HEKOTOPEIX TeOPeTHUeCKHX 3HAHWI U IIPaKTHYecKUX HAaBBIKOB HCIIONb3yeTcs Habop
CIIeIaIbHBIX TeCTOBEIX 3aaHUI-3a1at, TaK Jke B MHTePaKTHBHOM PeXIMe.
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Taxm obpaszom, OCHOBHBLIMH 00pa30BaTEJbHBIMH  TeXHOJIOTHSIMH,
HCNOJIb3YyeMBIMH B Y4eOHOM mpoLecce SBJISIOTCS: HHTepaKTHUBHAS JIEKIWS C
MYJIbTUMeAAHON cricTeMOl! 1 aK THBHBIM BOBJIeUeHIEM CTYNeHTOB B yueOHBII Iporiecc;
oOcyKIeHNe CIOKHBIX U IUCKYCCHOHHBIX BOIIPOCOB U TIPOOIeM U C IIOCTIEXYIOIINM
pazbopoM ATUX BOIPOCOB Ha MPAKTUYECKHX 3aHATUSX; JTaOOpaTOpHBIe 3aHITII — paboTa
CTYIEHTOB B MAJBIX IPYIIIIaX B PeXUMaxX B3alIMOIEICTBHS «IIPeIIOlaBaTelIb — CTYAEHT»,
«CTY[OEHT — IpelofaBareib», «CTYOeHT — CTyAeHT». lIpu mnpoBemeHN IIPaKTUYECKUIX U
Ta0OPaTOPHBIX YUeOHBIX 3aHATHI IIPEIyCMOTPEHO pPa3BUTHE y OOYHAONWIKCS HABBIKOB
KOMaH/THOM paboThl, MEXIMYHOCTHON KOMMYHUKAITAM, IIPUHSATIS PeIleHIil 1 JIAePCKIX
Ka4uecTB.

Jng s ¢ OrpaHMYeHHBIMU BO3MOXKHOCTSIMH  3[0POBbS  IIpeAyCMOTpeHa
OpraHmu3aIwg KOHCYJIbTAIM ¢ UCIIONIB30BaHIEM IeKTPOHHON ITOYTHI.

4. OHeHO‘lele cpeacTea AJfA TEKYHIEro KOHTPOJH YCIIEBAEMOCTH H
l'lpOMe)KyTO‘lHOﬁ arrecranHM.

B mportecce moaroToBKM K OTBETaM Ha KOHTPOJILHEIE BOIIPOCHI, TECTUPOBAHUIO, U
MpaKTUYecKuM 3aiaHrsM  Qopmupyiotcas Bce TpeOyemble OI'OC u OOIl  mng
HanpaBieHns 11.03.02 HMHpokOMMYHMKAITMOHHBIE TEXHONOIMM M CHCTEMBI CBS3U
(mpodms: "Ontrdaeckue cucteMsl u cetu cesa3n'” ) kommetenrum: OITK-4; OITK-5; TIK-5,
TIK-27.

Texymuii KOHTpOIH OpraHm3oBaH B (QopMax: 3alIuTEl JAOOPATOPHBEIX pPadoT,
MMICBMEHHOTO TEeCTUPOBAaHUS U KOHTPOIBHBIX pPaboOT, BXO/le IIPAKTUYECKUX U
JabOPaTOPHBIX 3aHATUAX ITYyTEM OI€HKU aKTUBHOCTU CTYAEHTAa U Pe3yJIbTATUBHOCTH €ro
neficTeuiA

Hixe npusoiuTed nepedeHb U IpUMepHl 13 QOHA OIIEHOYHBIX cpefcTB. [lomHbIit
KOMILIEKT OLleHOUHHIX cpecTB npusoanuTcd B @OC mucrmrmummae b1.5.10 «Onmuaeckue
NP POBBIE TEJIEKOMMYHUKAITMOHHBIE CUCTEMBI».

- KoutpomsHele BOOpPOCH K JabOpPaTOpHEIM paboTaM IIpUBEIeHBl B ydeOHO-
METOJIMUECKUX ITocoOusIX nabopaTopHOro TmpakTukymMa: OnTudeckue IHQpPOBHIE
TeJIeKOMMYHUKAIMIOHHBIE CUCTEMBI: JlabopaTopHeil mpakTukyMm. / A.C. JlepueHko mp.
Kpacuopap. Ky6auckuii roc. yu-T, 2013. U.1 (82c.) m 4.2 (152c.).

4.1 Ilpumep oxHOTO U3 BAPHAHTOB CEMECTPOBOI KOHTPOJIbLHOMH PadoTbI

Bagaua Nel. JInd TeXHOIOTHH MYILTHIDIEKCHPOBAHHA C pazfelleHHeM IO ymHe BOmHE (HDWDM),
OTIpeIETUTh BePXHIOK TPAHHITY JOMYCKOB HA (DIYKTYAITHEO HecCYIMHX f,; ecIH Imar Mex Ty HeCYIIHMH TI0
JUTHHE BOTHEI A, TIPHMePHO paBeH (),1 HM., a CKOPOCTS TiepeJauH Ha KAk JIoH Hecyei 2,5 1'6ur/c.

3amaga Ne2, B cern PON (FTTP) Mexny ONTHUECKHM JIHHEHHREIM TEPMHHAIOM H OITHUECKHM
CHCTEMHEIM TEePMHHAIOM HCIIONB3yeTcd BONOKHO G.652 (ZWPF) ¢upmer Hitachi co cumemyrommmvm
TapaMeTpaMH; 3aTyxaHne g ATHHE BOTHEL A = 1310 M. CoctaBnger 0,38 nb/ku., a misg A = 1550 5. —
0,23 pB/xkmM., mrmHa BOTMHEI HyneBoH mucniepcuu 1300 mM. THm mepepgaBaemoro mpoTokona Ethernet
(EPON) 1,25 I'6ur/c. B cetn ucnonszoran PLC Splitter 1x4 ¢ BHOCHMBIME TToTepsSMH 7,2 AF, Ha K IbIit
BRIXOJ, KOTOPOTO Yepe3 BONOKHO TopacoemHeHsl PLC pazBeTBHTemH 1x8 ¢ BHOCHMBIME ToTepsami 10,5
AB. PesepBHasg MOINHOCTS AaHHOH ceTH 1o cTaHAapry IEE 802.3ah coorBercrByer PX-20U T.e. 26 1b.
Ilpu cTpoHTENBCTRBE JIHHHH HCIONB3YeTCA «Cylep-cBapka» (Super Fusion), a KomHuUecTBO cpallleHHI He
IIpeBHIIIaeT BOChMH OOIIM 3aryxammeM 0,44 nb; mpu 3ToM Ha udeTHIpéX LC coefuHeHHAX TepseTrcs
cysmmapao 0,48 nb. Ompenennre Ipefel JATBHOCTH JIHMHHH, OTPAaHHYEHHBIH 3aTyXaHHeEM, ¢ yYeTOM
pesepra nogmepikKH (maintenance margin) B 1 ab.



3apauya Ne3. B Ttomomormm Xomelo HcIoms3yroTca SDH STM-4 onrmyeckime MyIbTHIDIEKCOPEL
«Tpancniopr-S4». Onrrueckrdi mHTepdetic STM-4 xoroporo paboTalolmfii BO BTOPOM OKHe
MPO3PAYHOCTH HMeeT YPOBEHH MOIIHOCTH OIITHYECKOTO CHIHalta Ha Iepefade: -12 aBM; YpoBeHSB
MOIITHOCTH OIITHYECKOTO CHT'HANIa Ha IpHéMe: -36 gbM. OmpefenHTs AIHY pereHepalHoOHHOIO yyacTKa
BOJIC, nmvmTHpoBaHHYI0 3aryxaHueM BOJIC mocTtpoeHHOMt Ha ocHoBe Kabems Tria OKK-50-01-0,7-8.
IToTepn Ha pa3bEMHBIX coeTUHHTENIX -1 OB, B HepazbéMHEIX coemuHuTenaX 0,1 gb. IloTepn Ha BROgE
(BBIROZE) -2 AB. OHepreTHUYeCKHI 3allac CHCTeME! 6 1b.
3agaya Ne4, Ompepennure Kakue IIONydaTcd 3HAUeHHS YIIHPEHHS HMITYyIhCAa H IIHPHHEL IIOTOCEHL
TIPOITYCKAHMA KaOelbHOTO y4acTKa, IIOCTPOEHHOIo Ha OcHoBe Kalems TtHma OKJI-01-6-24-10/125-
0,36/0,22-3,5/18-2,7 ¢ mrmHOH 50 KM C HCIIONb30BaHHEM NIazepa ¢ paboueit mmHON BoMHEL A = 1300 HM H
IIHPHHOH CITeKTpa H3IyUeHHI AA=2.5 HM.
3agaua Ne5. [IIpu cocteikOoBkM ammaparypsl LIBOJIT «Axyma» II0 ONTHYECKOMY BOIOKHY C
pamsopenetHoit craHmmeit STM-1 mpoH3BOACTBA KOMITAHHH «MHKpPaH» HCIIOTH3YIOTCS ONTHUYECKHE
mogynu 1.S32-A3S-PI-N paborarormpe 1o IByM BOXOKHAM HA [IHHEe BOMHEL A = 1310 HM c mmmpuHOH
crekrpa m3IyueHHS AA =2,5 Hm. OnpefleJHTh JIHHY pereHepanmuoHHOro yuactka BOJIC,
THMHTHpPOBaHHYI0 mHcliepcueti. BOJIC mocTpoeHa Ha ocHoBe Kalems tmma OKJI-01-6-24-10/125-
0,36/0,22-3,5/18-2,7. Ilo 3aTyxaHuio JIHHA IHHHH OKa3amack paBHo 40 K.
3agaga Ne6. g mmdpopoil mocnenorarensHocTH (0101000111 mocTpoHTs BpeMeHHEBIE AHATPAMMEL
H3MeHEeHHA HHTEHCHBHOCTH ONTHYECKOro HM3TyueHHS KofoB B mmHHH I[[BOCII: NRZ-S, CMI, 2B3B,
6B1PIR.
3agaua Ne7. Ha Bxop mHHEHHOTO Kofiepa ¢ pa3pAAHOCTRI0 8§ OHT IMOCTYyIaeT OTCUET C aMIITHTY/oH 1,6
B. Onpenenuts cTpyKTYpy KOOBOH KOMOHHAITMH Ha BBIXOZE KOZepa IIPH HCIIONb30BAHHH HATYPAIBHOTO
IOBOHUHOTO KOZIA, €CIIH HATIPSKEHHE OTPAHHUEHHT PAaBHO 3 B.
3agaya Ne§. Ha BeIXofe IMHEHHOTO BOCBMH Pa3pAfHOrO KOZepa B Ipolecce KOAHPOBAHHI OTCUETOB
OBIIH IIOCTENOBATENBHO C(OPMHPOBAHEI IIPH HCIIONB30BAHWH HATYPAIBHOIO JABOHUHOTIO KOJA
CILEYIOIHE KOJJOBbIe KOMOHHAI[HH:

10110101 01010110 11011101 10110100
H300pa3uTh CHTHAI HA BXOJE M BEIXOZe KOJepa, a TaK ke HAa BXOAe H BEIXOAe [IeKOoJepa, eclH B
Tporiecce IepeJadyH IIPOH30LUIH ONMHOKH B IOMEUYEHHBIX CHMBONAX.
3amaua Ne9.  J[1g BeposTHOCTH ommbku 1072 paccumTars cpejHe BpeMsS MeX[y JBYMS COCEHHMI
onmmbOkamMu B InHHeiHoM TpakTe BOCII mocTpoeHHOH ¢ wcmoms3oBammeM SDH  STM-1
TTOMHO(YHKIHOHATEHOTO OIITHYECKOTO MyIbTHILIEKcopa «TpaHcopr-S1»

3agauya Nel0. PesymbTaT H3MepeHHII MHOTOKPATHOTO HAOAEHHS OHTOBEIX IIOCHeIOBaTelbHOCTEH
(Tmaz-gHarpamMma) Ha BEIXOJe JHHEHHOTO TpPakTa BONOKOHHO-ONTHUECKOH IHHHWH, IONyYeHHEBIH C
TIOMOIBI0 AHAMH3aTOpa KaHama IIpeficCTaBleH Ha pHcyHKe. OIpeJieMTh IIOKazaTelb KauecTBa
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4.2 llpumep TecTOBBIX BOINPOCOB M NpPHMEP THIOBLIX NPAKTHYECKHX 3aXaHHH,
BbIHOCHMbIe Ha  3a4eT mno  JgucuuminHe  «Onrudueckue  uudpoBbie
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TeJeKOMMYHHKALIHOHHbIe CHCTeMbI» I HampaBneHus noxroroeku: 11.03.02
WHpOKOMMYHIKAITMOHHEIE TEXHOJIOTMN M CHUCTEMBl cBs3u, npoduis "Ontmueckue
CHCTEMBI U CeTH CBSI3H"

TecToBBIe 3amaHUI COCTOUT U3 45 TEOPeTHIeCKUX BOIIPOCOB IO TeMaTHUECKIIM
pasnenaMm paboueil nmporpaMmel yueOHol aucmmumbel. B 80% Bcex BOIIPOCOB KaXIOro
TecTa IpeaIojaraeTcs BBIOOp OMHOro 13 3-6-X BO3MOJKHBIX OTBETOB.

CucteMa OIIEHOK BBIITOTHEHNS KOHTPOJIBLHOI'O TECTUPOBAHIS I 5-TO cCeMecTpa:

— «OTJIMYHO» — KOJITYEeCTBO MPaBIIBHBIX 0TBeTOB 0T 90% mo 100%;

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

— «YIIOBIIETBOPUTEHLHO» — KOJIIMIECTBO IIPABIILHBIX 0TBeTOB OT 60% 110 75%.

QUESTION:

fal/0

fabi Switchl
IP address: 192.168.1.2/M
Ports2-12 VLAN 10

Ports 13- 24 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 pmomiHnl  ORITL HacTpoeHenl Ha 2950 xommyrarope H Ha
MAapIIpYTH3aTope IJIA Toro 9Tob XocTH 1 M 2 Morymi oflmaTsca ApYT ¢ ApyroMm? (Brrbeprre 3
oTBeTa)

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

[ Router (config) #interface fastethernet 0/0

Router (config-if) #no shutdown

Router (confiqg) #interface fastethernet 0/0.1

Router (config-subif) #encapsulation dotlg 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 dotlqg 20

Router (config-subif) #ip address 192.168.20.1 255.255.255.0

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

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

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

24



QUESTION:

Yro 13 IPUBEAEHHOr0 HpeAcTaBder coboii crannapTHeI cricok mocryna (IP ACL).

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

[l access-list 101 deny tcp any host 192.168.1.1

QUESTION :
Kaxosr Tpu mpermvymmecrBa NAT? (Bribepure 3 orBera)

OKOHOMHT 3apervcTpHupoBadiLie obirue IP-anpeca.

Crrnkaer HcrtoibsoBanrie 111 Ha K/IHMeHTCKHX MaplIpyTH3ar opax.
Coszmaér muoskecrBo obitux IP-agpecos.

Jemnaer vactayio agpecarrio JIBC mHemocryrmoi giaa Murepuer.

ITosBomnger pacurmupars JIBC 6es momomminrebHeIX obirux IP-agpecos.

O O 0O o oo

IloBeIraer ITIPOM3BONHMTEIBHOCTE ITOTPAaHHMYHEBEIX MaplIipyTH3aTOpPOB.

QUESTION :

CereBoli HIDKeHep KOH(HIYPHPYET HOBRIM MapmipyTusarop. Axrepdeficsl OBLIH
cKOHGHTYpHPOBaHE ¢ [P-agpecamiy, HO IIDOTOKO/IEI MAPNIPYTH3AITMEH HMJIHM CTaTHUeCKKe
MAapIIPYTH eIlé He ORI/ CKOH(HUIrypHpoBaHsl. KaKWe MaplIpyTH IIPHCYTCTBYIOT B TabmIIe
MAapIIPYTHIAI [HH ?

[ MapuipyThI 10 YMOJTUAHMIO.
0 MapurpyTel HIHPOKOBEUIATEILHOM PACCHLJIKH.
] HemocpencTBeHHEIX COSTMHCHE.

L] MapuipyTsl oTcyTcTBYIOT. Tabimiiia MaplulpyTH3AIMH IIYCTA.

4.3 Bonpochkl M THIOBble NMpPaKTHYeCKHe 3aJaHHsl, BBIHOCHMbIe HAa 3K3aMeH IO
aucuuvinHe «OnTuveckue HHQPOBBbIE TeleKOMMYHUKAIHOHHbIE CHCTEMbI» IS
Harpapierusd rmoarorosku: 11.03.02 VHpoKOMMYHUKAITNOHHEIE TEXHOJIOIUH 1 CHCTEMEI
cB3H, Ipodris "OnTudeckre clcTeMbl 1 ceTH CBI3H'. BreT cofepXuT IBa BOIpoca U

OZHY 3aJaty.

1. Iludpopoit curHan u OCOGEHHOCTH ero (POPMUPOBAHUS:  JMCKPETH3AL,
KBAaHTOBAHME I  KOJUPOBAaHHe, aHAIOro-IMdpoBoe U  IMPpO-aHaTIOroBOe
npeodpazoBanye curHana. VimmynscHo-kozmosas Moxysaus (MIKM).
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2. AnroputMbel (GOpMHpOBAHMS KOZOB, Hambolee IIMPOKO HCIIONb3yeMBIX B
OITUYECKUX IT(POBBIX TeTEKOMMYHUKAIIMOHHBIX CICTeMaXx Iepeati.

3. IInesmoxponmas mudposas uepapxus (PDH). Ilpmmvep moctpoenns BOCII PDH c
HICIIONB30BAHIEM alIlapaTyphl IMI(POBOrO BOJOKOHHO-ONTHUYECKOrO JIMHEHHOro
TpaKTa.

4. OcHOBHbIE NPHYMHBEI OTPAaHMYEHHNS [UIMHBI pereHepalliOHHBIX YYacTKOB IS
BOJIOKOHHO- OIITHYIECKUX IM(POBBIX CUCTEM II€peIatl.

5. OO0obménnas cTpykTypHas cxema MyibTHiLiekcopoB SDH. OcHoBHBIE OJIOKM U HX
Ha3HAYEHHE.

6. IlpuMHIMIIEI IIOCTPOEHHMS ONTUYeCKUX TpaHCIopTHeIX ceret SDH.  Basosbie
TOIIONIOTHH ceTeld, pesepBuposanrie. SDH-kpocce! 11 y3/10BBI€ ITYHKTHI.

7. $opmupopanme mHpopMarmoHHbIX CTPYKTYp SDH m cxembl mpeoOpazoBaHmii B
IIpOITecce MYJIbTUIUIEKCHPOBAHNS CUTHATIOB. CTPYKTypHas cxeMa MYyJIbTHILIeKcopa
SDH .

8. Buptyamsurie uactHpie cetu (VPN). llocTpoeHue BUpPTyalbHBIX YacTHHEIX CeTel
(VPN) Ha 6a3ze texunomorm MPLS.

9. Axtmsuawsie (FTTH, FITTB, FITP) u maccususie (APON, BPON, EPON, GPON)
TEXHOJIOTMH OITHYECKOI O JOCTYTIA. ACIIEKTHI IIPOSKTHPOBAHUS.

10. IlpumeneHme riia3-guarpaMMbl II9 U OIEHKUA 3(P¢GeKTHBHOCTH PabOTHl TUTaOUTHBIX
CHCTEM OITHYeCKOH CBI3MU.

11. Texuomorusa nepemauu maketHoro tpadumka RPR: Ttomonorns cetn, MAC ypoBeHs,
MEXaHHM3MBbl N3y4eHIS TOIIOJIOTHH 1 3aIlUTHI, YIIpaBJIeHue 11oi1ocoil u Qos, aroputM
CIIPaBeJINBOr O IOCTYIIA.

12. Tlepemaua maketnoro tpaduka B NG SDH. IIpeoOpa3oBanue makeTHOro Tpadguka B
nHpopmaronssie  cTpykTypel SDH  (mpeumymectBo mporenypst  GFP mo
cpasHeHmo ¢ HDLC; VCAT, LCAS).

13. IIpuHIMIIEI HOCTPOEHN S ONTHYECKUX TPAHCIIOPTHBIX CeTeM CBI3U C UCIIOJIb30BaHUEM
TEXHOJIOTUM CHEKTPAaNBHOro pazieneHns ontudeckux kaHanos CWDM u DWDM.
BBoJI/BEIBOJI OIITHUECKUX KaHAIOB B IIPOMEKyTOUHBIX y3JIax.

14. CtpykTypHad cxema okoHedHbIX cTaHiii DWDM. Pexomenparmu 1o 4acToTHOMY
ria"y cucteM CWDM u DWDM.

15. Atmocdepusle orrrmueckne JmHm Iepegaw (FSO). IlpoGnembr BHempeHUs Ha
«MECTHOH» IHPOKOIIOIOCHOM CeTU CBI3H.

16. OyHKIMOHANBHBIE  SJIEMEHTHl  ONTUYECKONl ceTd (MEeTOABl MONYJISAIMA U
JeMOIYJISIINN ONTUYecKol Hecymmell; oiTUYecKue YCIWINTEIN — UCTOUHUKY IITyMa U
JUHAMUYECKMA JUarla3oH; ONTUYecKue (IUIBTPhI, IMPKYIATOPBI, W30JIATOPEl U
ATTEHIOATOPEL. ).

17. Tlopsaaok BBOJIA B SKCILTYaTAIIMIO BOJOKOHHO-OIITHYECKUX JIMHUM CBA3M.

3amagya Nel. J[Ig TeXHOMOTHH MYJbTHIUIEKCHPOBAHHS ¢ pasfielieHHeM IT0 JUIMHE BOITHEI
(HDWDM), onpefielTh BEPXHIOK T'PaHHINY JOIMYCKOB Ha (PIYyKTYaI[HIO Hecylux fg; ecimu Imar
MeXIY HecyIMMH IO JUIHHE BOIHBEI As NMpHMepHO paBeH (0,1 HM., a CKOpPOCTh Ilepefauyd Ha
KaXX o Hecymei 2,5 I'o6ut/c.

3amaya No2, J[nsa TeXHOIOTHH MYyJIbTHIUIEKCHPORAHHSA C pasfelleHHeM II0 JUIMHE BOIHBI
(HDWDM), onpefenHTh BEPXHIO I'PaHUILy JOITYCKOB Ha (MIIYKTyaL[HIo Hecylmux f; ecim Imar
yacToTHOro IviaHa 25 I'T'Il, a cKOPOCTE Iepenays Ha KaxIoi HecyineH 2,5 I'our/c.

3amaya Ne3d. g TeXHONOIMH MYNBTHIUIEKCHPOBAHMS € PasJeleHHeM I10 JUIMHE BOJIHEI
(DWDM), ompenenuTh BEPXHIO TPaHULY AOIyCKOB Ha (MIYKTYAI[MiO Hecylmx fi; ecim mar
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MEXKIY HECYIIIMI TI0 AJIMHE BOIHEIL A = 0,4 HM., a CKOPOCTD TI€pefayy Ha KaKmoi Hecymei 10
['Gur/c.

3amaua Ned4, JImg TeXHONOIMH MYIbTHIUIEKCHPOBAHHS ¢ pasfeleHHeM II0 IIHHE BOIHEBI
(DWDM), oIpeAennTs BEPXHIOIO IPaHHIy JOIIYCKOB Ha (MIYKTYallMIO HeCYINHX fy; €CIH Imar
yacTorHoro mmmaHa 100 I'T11., a ckopocTh Iepefayun Ha Kaxknoit Hecyieit 40 I'out/c.

3amaua Ne5. B cetn PON (FTTP) MeXay ONMTHYSCKHM JITHEHHBIM TEPMIHAIOM H OITHUYECKHM
CHUCTEeMHBIM TEepMHHAIOM HCIIONB3yeTca BONOKHO G.652 (ZWPF) ¢upmer Hitachi co
CIIEIYIOIINMH ITapaMeTpaMH: 3aTyXaHHe IS MIMHEL BOMHEL A = 1310 M. Cocrasisger 0,38
nb/xm., a ang A = 1550 mm. — 0,23 ab/kM., ATHMHA BONMHBI HylIeBod muciiepcur 1300 M. T
nepexapaemoro mnporokona Ethernet (EPON) 1,25 T'our/c. B cern mcmonpszoBan PLC Splitter
Ix4 c BHOCHMMBIMH TITOTEPSMH 7,2 b, Ha KaXkIplil BBIXOJ KOTOPOrO YEpe3 BOJIOKHO
nofcoearHensl PLC pazserBuTem 1x8 ¢ BHOCHMBIMHU rorepsamMu 10,5 ab. PezepBHast MOITHOCTH
nanHon cetu 1o craHgapty IEE 802.3ah coorBercTByeT PX-20U T1.€. 26 nb. [Ipu cTrpourensCcIBe
JTMHHH HCIIONB3YETCs «Cylep-cBapka» (Super Fusion), a KOMMYeCTBO CPAIEHHH HE ITPEBBIIIAET
BocbMH OOIMMM 3aryxaHuem (0,44 nb; mpu 3ToM Ha 4YeThIpEX LC COeIMHEHHSIX TEPSETCS
cymmapHo 0,48 ab. Ompeaenure Tpefiell AaMbHOCTH JIMHHH, OTPAHMYESHHBIH 3aTyXaHHEM, C
YYETOM pe3epBa MOAAEPKKH (maintenance margin) B 1 1b.

3amaua Ne6. B cetu PON (FT'TP) mexay ONTHYECKAM JTMHEHHBIM TEPMHUHAIOM H OITHYECKUM
CHUCTEMHBEIM TEpPMHHAIOM HCIIONb3yeTca BonokHo G.652 (ZWPF) d¢upmer Hitachi co
CIIETYIOIIUMH TlapaMeTpaMH: 3aTyXaHHe I NIHHB BOTHEI A = 1310 mm. Cocrasisger 0.4
nb/xm., a g A = 1550 oM. — 0,25 ab/kM., JIrMHa BOMHEL HyJIEBOH AuciiepcHH 1320 M. T
nepemasaemoro nporokoina Ethernet (GPON) 2,488 I'Out/c. B ceTH UCIONb30BaH CTaH[apTHBII
pa3BeTBUTED 1x32 ¢ BHOCHMBIMH IoTepamu 18,5 nb. PesepBHas MOIHOCTh JaHHOM CETH I10
crangapty ITU G.984.2 coorBercTByeT onTuke K1acca B T.e. 25 nb. IIpu crpouTenscTee HMHUM
HCTIONB3YETCS CBapKa IIPH STOM KOIHYECTBO CpAIllEHWHA HEe IIPEBHIINAET INECTH OOIHUM
MaKCHUMAIIbHBIM 3aTyxaHueM (0,44 nb; IpH 5TOM Ha YETBIPEX CTAHAAPTHBIX COeMUHHUTEIIX SC
MaKCUMAJIBHO MOKeT Tmorepsareed 2,40 ab. Omnpeaenure Tpefiell  AalbHOCTH  JIMHUH,
OTPaHHYECHHBIN 3aTYXaHHUEM, ¢ YUETOM Pe3epBa IOAIEPKKA (mamtenance margin) B 1 1b.

3agaua Ne7. Pesymprar dictreanaaes . SEE
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NMHHEHHOTO TpaKTa BOJIOKOHHO-ONTHUECKOH JIMHIMH, IONYYEHHEI ¢ IIOMOINBIO aHaIM3aTopa
KaHama MpeICcTaBlIeH Ha pHcyHKe. OIpemeNiTe CKOPOCTh MEpefaull CHTHANa B IHHHE M BPeMS
HapacTaHHT (POHTA HMITYTIbCa

3agaua Ne9. B Ttomonoruu Komsio Hcronb3yioress SDH STM-4 olTH4yecKie MyIbTHIUIEKCOPBL
«Tpancriopr-S4». Ontmueckiii nuTepdeiic STM-4 Koroporo paboTaromiiii BO BTOPOM OKHE
MPO3PayHOCTH HMMEET YPOBEHb MOIIMHOCTH OITHYECKOrO CHIHalda Ha Iepefaue: -12 abw;
YPOBEHb MOIIMHOCTH OIITHYECKOIO CHIHaila Ha IpuéMe: -36 abm. Ompenenurs IIHMHY
pereHeparonHoro yyacrka BOJIC, mummrupoBaHHyro 3aryxaHnemM BOJIC mocTpoeHHOH Ha
ocHoBe KaOemsa tuma OKK-50-01-0,7-8. Ilorepm Ha pa3zbEéMHBIX coeAHMHHUTENsX -1 b, B
Hepa3zbEMHBIX coeauHuTesixX 0,1 ab. Ilotepn Ha BBOAE (BBIBOJE) -2 Ab. SHEPreTHUEeCKUH 3arac
cucreMsl 6 1nb.

3amaua Nel(. OnpeaenuTh MaKCHMaTbHEBIH Koa(QHIHEHT 3aTyxXaHusI (15/KM) KOTOPEIM MOJKET
o0maziaTh BOJIOKOHHBEIH CBETOBOM, HEOOXOAMMBIM JUISA IIPOSKTHPOBAaHUA 0e3 peTpaHcaTopa
y4yacTKa MarHCTPaIM CO CIeAYIOIIMMH TapaMeTpaMH: HCIIONb3YeTcs CHcTeMa ¢ IHM(POBO
CKOPOCTBIO Tepesaud MoToka STM-1 ¢ JmasepHBIMHM AMOAAMH, KOTOpas OOecIleYHBacT
MaKCHMAJIbHOE 3aTyXaHHe PeTpaHCIISITHOHHOro ydyactka 30 ab mpu paboueil HmHMHe BOIHEI A =
1310 HM ¢ YUETOM pasbEMHBIX COSIMHEHHH. JIMHA ydacTKa HOIKHA ObITH 50 KM, IIPH 3TOM
HCITONIB3YIOTCS TTOCTABIIIEMBIE JIHHBI KaGensd 2000M., mtorepH Ha cBapHOM coeauHeHnu 0.1 gb.
Ha ocHOBe yCIOBHH JaHHOTO ydYacTKa YCTaHOBJIEH PEMOHTHBIA 3allac Ha ITOTEPH H3-32
3aTyxaHus 0.1 ab/kMm.

3amaya Nell. Onpeznennure Kakue TIIONIy4YarTcs 3HAYCHHS VYIIAPEHHS HMMITYIIbCa W IIMHMPHHBL
TIOJIOCHI ITPOITYCKAaHN KaOelIbHOIO YYacTKa, ITOCTPOSHHOIO Ha ocHOBE Kadend Ttuma OKJI-01-6-
24-10/125-0,36/0,22-3,5/18-2,7 ¢ miuHOH 50 KM ¢ HUCIIONB30BaHUEM Jla3epa ¢ pabodyel JJTHHOU
BOJHEI A = 1300 HM M IIMPHHOMN CTIeKTpa H3TyueHHS AA=2,5 HM.

3amaua Nel2. [Ipu cocteikoBku armrapaTypsl [[BOJIT «Axyma» IO ONTHYECKOMY BOIOKHY C
pamuopeneiiHon craHiuern STM-1 IpoM3BOACTBA KOMITAHMH «MHKpaH» HCIIOIb3YIOTCS
ontuueckue Moaymi 1.S32-A3S-PI-N pabotaromiie 1Mo JABYM BOTOKHAM Ha JUIMHE BOIHBI A =
1310 HM ¢ IHMPHHOH CcIleKTpa H3TydeHHS Ak =2,5 HM. OnpefenuTs IHHY pereHepal[HOHHOrO
yuyactka BOJIC, mimutHpoBaHHyro auciiepcuein. 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 OKa3ailach paBHOM 40
KM.

3agaua Nel3. Onpenenurs JUIMHY pereHepaloHHoro ydactka BOJIC, IMMHTHPOBaHHYIO
nucniepcued. BOJIC nmoctpoeHa Ha ocHoBe Kabens Turta OKJI-01-6-24-10/125-0,36/0,22-3,5/18-
2,7, ¢ ucrionszoBaHreM MapipyruzaropoB T1600 mmerorux ornruueckue Moxynu SONET/SDH
OC768/STM256 SR-1 paGotarorie o ABYM BOIIOKHAM Ha OJHOH JUTMHE BOMHBI A = 1550 HM ¢
MMM PUHOH CITeKTpa H3IyueHHT Ak =0,24 HM.

3agaua Neld, Onpenenurs JUIMHY pereHepalioHHoro ydyactka BOJIC, ImHMMHTHpPOBaHHYIO
nucniepcueii. BOJIC moctpoeHa Ha ocHoBe Kabens tuna OKK-50-01-0,7-8, ¢ HcItonb30BaHHEM
IByx Memua KoHBepropoB Dlink DMC-700SC (vmtepdeiic craHgapra 1000BASE-SX
paGoTaroNIii BO BTOPOM OKHe Tpo3payHOCTH). IITMpHHA TOTOCH TPOITYCKAHHS ONTHYECKOTO
BOJIOKHA, HCITONb3yeMoro B Kabese — 550 MI'1r-xm.

3amaua Nel5. J[ng 1mdporoit mociemoBaTenbHocTH 0101000111 ITOCTPOHTH BpeMeHHEIE
JUarpaMMBl M3MeHEHHUS MHTEHCHUBHOCTH OITHYecKOro M3nyueHHs xozoe B ymHuu [[BOCII:
NRZ-S, CMI, 2B3B, 6BIPIR.

3amaua Nel6. [Ins 1wmdposoit mocnegosarensHocTH 0101000111 mOCTpoHTh BpeMeHHEIE
JuarpaMMBl H3MEHEHHS HHTEHCHBHOCTH OITHYECKOIO M3IydeHHS KozoB B jmuHuu [[BOCII:
NRZ-L,CMI, 3BIC, 6BIPIR



3amaua Nel7. Ha BXom JmMHEHHOIO KOZepa € PpaspsSOHOCTBIO 8 OHT IIOCTYIIaeT OTCYET C
amrmurygoit 1,6 B. OmnpememiTs CTPYKTYPY KOJOBOH KOMOHHAIIMH Ha BBIXOZE Kojepa IIpH
HCITOTb30BaHNH HATYPaIbHOTO JBOMYHOTO KOZa, €CITH HAIPSDKEHIE Or PaHIYeHIS paBHO 3 B.
3amaua Nel8. Ha BBIXOHE JIHHEHHOIO BOCEMH PaspsIHOTO Kofepa B IIPOLiEcCe KOXMPOBAHIA
OTCYeTOB OBLTH TIOCTIEAOBATEbHO CQOPMHPOBAHBI IIPH HCIOIB30BAaHHH HATYPaIbHOIO
IOBOMYHOIO KOJa CIEAYIOIIHE KOLOBbIE KOMOMHAIHH:

10110101 01010110 11011101 10110100

H300pa3uTh CHIHAI Ha BXOJ€ U BBIXOJE KOIEpa, a TaK K& Ha BXOJE U BBIXOJAE AEKOJEpa, ECIH B
IIpoliecce Mepefady IIPOH3OIIUTH OMIMOKH B ITIOMEYEHHBIX CUMBOIAX.

3agaua Nel9. Onpenennrs cpefHee KOIHYECTBO OIMMOOK, BOSHHUKAIOIIUX B JIMHEHHOM TPakKTe
BOCII nocTpoeHHON ¢ Hcnomb3opanueM armapaTypel LIBOJIT «Axyma» (STM-1) 3a nepuonst
BPEMEHH: JIBa Yaca, a TaK K€ 3a OIHM CYTKH; IIOJIarasl, YTO BEPOSTHOCTh OIIMOKH paBHA 10'12,
OINMMOKH HOCST OAHHOUHBIN XapaKTep U paBHOMEPHO PaCIIPe/IelIeHEl.

3agaua Ne20. /11 BepOSTHOCTH ONIMOKH 10" paccyuTarh CpEeIHE BpeMA MEXAY IBYMSI
COCEeTHMMH oMIMOKaMH B HHeHHOM TpakTe BOCII nmoctpoeHHoi ¢ Henons3oanrneM SDH STM -
1 momHo( YHKITHOHATIFHOTO ONTHYECKOT0 MYyIIbTHIUTIEKCopa « I paHcmopT-S1»

3amaua Ne21.

Ompe leTHTe MAKCHMATLHYI0O CKOPOCTh TIepe/Taun HH(QOPMAIIHH ITpH KoaupoBaHiH NRZ, miid cieyroImmmx
3HAYeHHI MOCTOSHHOH VIIHpeHHI HMITyIhca M HHE Kabemd: a) At=10 He/Mm, L=100 M &) At=20
He/M, L=1000 m B) At=2000 Hc/M, L=2 KM .

Jamaua Ne22,

OmpeleIHTh CaMVI0 HH3KYI0 YACTOTY, KOTOpas MOXKeT ORITh IIPHHATA (POTOAHMOMOM C 3HEPreTHUe CKHM
HHTepBaIoM B 1,2 3B.

Jamaua Ne23,

OmpeieTHTs MOIITHOCTE B ABM H BT HAa BHIXOJle BONOKOHHO-ONTHUECKOH IHMHHH IIHHOH 24 XM co
CIIeTYIOIIIMH TTapaMeTpaMI: - MOIITHOCTE Ha Brixoge CHUJ] coctarngeT 20 MBT; - THHHA COCTOHT H3 6
YUIACTKOB CO CTPOMTENBHOMN IHHON B 4 KM c 3aTyxaHueM o—=0,6 AB/KM; - TPH COeTHHUTEN S C 3aTyXaHHeM
1o 2,1 ab; - moTepsAMH cpalllHBaHH ITpeHeOpeys; - TOTePH BROJA CBeTA B BOIOKHO COCTABILIOT 2,2 1E; -
TIOTepPH HA CTHIKE BONOKHA H (DOTONMPHEMHHKA COCTABILFOT 1,8 AB; - MOTepH HA H3THO OTCYTCTBYIOT
(TIpeHeGpeds)

Jamaua Ne24,

OnpeleTHTh MOITHOCTh B JBM H BT Ha BEIXOJle BONOKOHHO-ONTHUECKOH IHHHH JITHHOH 24 KM cO
CIIeTYIOIIMMH TTapaMeTpaMH: - MOITHOCTE Ha Beixoge CHUJ] coctaBusgeT 20 MBT; - THHHSI COCTOHT H3 6
YUACTKOB CO CTPOMTENHHON ITHHON B 4 KM ¢ 3aTyxaHueM o—=0,6 gB/KM; - TPH cOeTHHHTEN S ¢ 3aTyXaHHeM
mo 2,1 ab; - moTepsAMH cpalllHBaHH ITpeHe0peys; - TOTePH BBOJA CBeTa B BONOKHO COCTARILIOT 2,2 1B; -
TIOTEPH HA CTHIKE BONOKHA H (DOTONMPHEMHHKA COCTARIIOT 1,8 7B; - MOTepH HA H3THO OTCYTCTBYIOT
(TipeHeCpeys ).

OLIEHKY «OTJHYHO» 3aCITyXKIBAET CTY/IEHT, IOKa3aBIIIiA:

— BCECTOPOHHUE ¥ TIIyOOKUe 3HAHUS IIPOrPaMMHOIO MaTepuaia yIeGHOM MCIIILIIHEL;
H3IOKeHNe MaTepuagad B OIpEAeNeHHOM JIOTHYeCKOM IIOCIeOBATeNbHOCTH, C
HICIIONIE30BAHIEM COBPEMEHHBIX HayIHBIX TEPMUHOB

— OCBOUBIIIEMY OCHOBHYIO U YacThb JOIONHUTENHLHOM JINTepaTypsl, PeKOMEHIOBAHHYIO
IIporpaMMoif, IPOSBHBIIEMY TBOPYECKHE CIIOCOOHOCTH B IIOHHUMAHUM, W3JIOXKEHUH I
IIPaKTUYeCKOM HCIIONIb30BAHIY YCBOSHHBIX 3HAHMIA;

— IIOJHBIe, UeTKWe, JIOTMYeCKU IIOCNe/lOBaTeNbHEe, IIPABIIIBHBIE OTBETHl Ha
II0CTaBJIEHHBI® BOIIPOCHI, CIIOCOGHOCTD JIeNlaTh OOOCHOBAHHbIE BBIBOJIHL;

— YMEHIe CaMOCTOATENIFHO aHAJM3HPOBATh (PaKThl, COOBITHA, ABJICHUI, IIPOLIECCHl B HX
B3aVMOCBS3M U PasBUTHM; C(POPMUPOBAHHOCTH HEOOXOUMBIX IIPAKTUYSCKUX HABHIKOB
PabOTEI ¢ M3YHIEHHBIM MaTePHaIOM;

OIIeHKY «XOpOoIIOo» 3aCIyXIBaeT CTYLEHT, ITOKa3aBIIILIi:
— CHCTeMaTHYeCKUil XapakTep 3HAHIII I YMEHHH, CIIOCOOHOCTD K X CaMOCTOSTENLHOMY
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IPUMEHEHITO U OOHOBJIEHMIO B XOI€ IIOCIEAYIOIIEro OOyYeHMsI U IIpakTHIecKoi
IesTeIbHOCTH;

— JIOCTAaTOYHO IIONHBIE U TBEpAbIe B3HAHUI IPOrpaMMHOIO MaTepuaia AUCIIIIIHEL,
NpaBIWIbHOE IIOHUMAaHIE CYIIHOCTHM U B3aMOCBS3M pacCMaTpUBAeMBIX SBJISHUI
(mporieccos);

— IIOCNIe[OBaTeNbHbIe, IIPaBUIbHbIE, KOHKpPETHBIe, Oe3 CYIeCTBEHHBIX HEeTOYHOCTel
OTBETHl Ha IIOCTABJIEHHBIE BOIIPOCHI, YBEPEHHOCTh IIPU OTBeTe Ha JOIONHUTEHLHbIE
BOITPOCEHL;

— 3HAHNE OCHOBHOM pEeKOMEHIOBAHHOM IJmMTepaTyphbl; yMeHHe OOCTAaTOYHO IIOJIHO
AHAIM3UPOBATh (PAKTHI, COOBITHSA, SBJISHMUS U IIPOIECCH, IIPUMEHSITh TEOpeTUIecKUe
3HAHMS IIPU PeIleHNN PaKTUIeCKUIX 3a1at;

OIleHKY «yAOBJIETBOPHTEIbHO» 3aCIyXUBaeT CTYAeHT, TOKa3aBITINIA:

— 3HaHMS OCHOBHOI'O IIPOTPaMMHOIO MaTepuala II0 [UICIMIUINHE B oObeMe,
HeoOXOAMMOM JUIS IIOCHeAYIoIIero OOydeHHMS W IPeACTOqIed IIpaKTHYecKOU
IeaTeIbHOCTH;

— 3HAKOMOMY C OCHOBHOU peKOMEHIOBAHHOM JIMTepaTypoil;

— [OIIYCTUBIIEMY HETOYHOCTH U HapylleHHS JOTMYecKoil IIOC/IeloBaTebHOCTH B
N3IOKEHNM IIPOrpaMMHOIO MaTepHajla B OTBeTe Ha BJK3aMeHe, HO B OCHOBHOM
oOnagaromeMy HEOOXOAMMBEIMU 3HAHUIMU M YMEHUSMU JUIS WX YCTpaHeHHS IIpu
KOPPEeKTHPOBKE CO CTOPOHBI BK3aMeHaTopa.

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

— IPOSBUBIIEMY yMEHHE IIPUMEHSITh TeOopeTUdecKhe 3HAHMUS K PelIeHHIO OCHOBHBIX
NIPaKTUYeCKUX 3afad, OrpaHNICHHBIE HABEIKU B OOOCHOBAHHMM  BBIJBUTAeMBIX
NpeJIONKEeHN ¥ [OpUHMMAeMBIX  peIleHWi; 3aTpyJHeHWUd IpHd  BHIIOJHEHNU
MIPaKTUYeCKNX paboT; HeZOCTAaTOYHOe WCIIONh30BAHWE HAyYHOH TEepMHIHOJIOIHN,
HeCcOOJIo/IeHN e HOPM JIMTepaTyPHOI petu.

O11eHKa «HEY/I0BJIeT BOPHT eJIbHO» CTaBUTCS CTY/IEHTY, OOHAPYKUBIIEMY:

— CyIIeCTBeHHBIE IIPOOETHl B 3HAHUM OCHOBHOTO IIPOrPaMMHOIO MaTepuaia IIo
JUCITUTLIINHE;

— OTCYTCTBHE 3HAHUI 3HAYNTENHLHON YacTU IIPOIPaMMHOIO MaTepHana; HellOHHMaHUe
OCHOBHOTO COJIEP)KaHUI TeOpeTUIecKoro MaTepralia; HeCIIOCOOHOCTh OTBETHTh Ha
VTOUHSIOINE BOIIPOCHI; OTCYTCTBHE YMEHHSI HAyJYHOro OOOCHOBAaHHS IIPOOIeM;
HETOYHOCTU B UCIIONH30BAHNY HAYYHON TepMUHOIOTUHI

— HEeyMeHUe IIPUMEHITh TeOpeTHdecKHe 3HaHMS NPU pelleHNH IMPaKTUYecKUX 3ajad,
OTCYTCTBUE HABEIKOB B OODOCHOBAHMI BBIJIBUTASMBIX IIPSJIOKEHMII W IIPHHUMAaeMBIX
PelIeHMit;

— JOITyCTUBIIEMY IIPUHITMIIMAIBHBIE OMIMOKH, KOTOPhIe He ITO3BOJIIOT eMy IIPOIOJDKHUTh
oOydeHre I IPUCTYIIUTh K IPAaKTUHecKOil AedTellbHOCTH 0e3 JOIONHHUTEIBHOM
TIOATOTOBKH 1O JTAaHHOM JUCIAILIINHE.

OLleHOUHbIe CpeICTBa IS MHBAJMIOB U JIHII C OTPAHIYEHHBIMI BO3MOXKHOCTSIMI
3MOPOBbS  BBIOHpPAIOTCA C YYeTOM HX  HHIWBHAYAIBHBEIX  IICHXO(pH3UUIECKHIX
ocoOeHHOCTe.

— [IpU HeOOXOIUMOCTH HHBAIMZAM U JIUIIAM C OIPaHHYeHHBIMH BO3MOXKHOCTIMU
3Z0POBBA IIPEeIOCTABIIIETCS IOIIOMHHUTEIBHOe BpeMs I IIOATOTOBKH OTBETa;
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— IIpU MIPOBEIeHIH IIPOIIeAYPEl OLIEHUBAHILL Pe3yIbTaTOB O0YUeHIS NHBAMIIOB 1
JIHMIT ¢ OrPAHIYEHHBIMY BO3MOXHOCTIMU 3J0POBbS IIPeAYyCMaTPUBAeTCS UCIIONb30BAHIE
TeXHUYECKUX CpPeACTB, HEeOOXOOMMBIX MM B CBA3M C WX MHOUBUAYalIbHBIMU
OCODEHHOCTIMMU,

— IIpU HeOOXOAMMOCTH IJII OOYYAIONUINXCSA C OrPaHMYeHHBIMH BO3MOXKHOCTSIMU
3I0POBBS M MHBAIMIOB IPOLeIypa OLIEHMBAHUS PesyIbTaTOB OOYYUEeHNS 10 [UCLIILIIHE
MOJKeT IIPOBOJUTHCS B HECKOJIBKO HTAIlOB.

IIportemypa OLlEHMBAHIL pPe3y/IbTAaToB OOYUYeHMS HHBATAOB W JHMII C
OT paHIYUEHHBIMI BO3MOJKHOCTSIMI 3[I0POBBS IO AWCHUIUIMHE (MOAYIIO) IIpemycMaTpUBaeT
IpefocTaBIeHue uHopMaly B opMax, aJalTHPOBAHHBIX K OMPAHITYSHISIM UX 30POBbS
Y BOCIIPULITILS MH(OPMAI I

JI71st vt © HapyIIeHISIMI 3pEeHIS:

— B [I€YATHOI QopMe yBeMIeHHBIM NIPUPTOM,

— B (popMe 3IeKTPOHHOTO JOKYMEHTA.

JI71st 7P © HapyIIeHISIMU CITyXa!

— B IIEYATHOI1 opMe,

— B (popme 5IeKTPOHHOTO TOKYMEHTA.

JI71st vt © HapyIIeHUIMU OITOPHO-/IBUTaTeILHOTO alllapaTa:

— B IIEYATHOI1 opMe,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBIFT HepeueHb MOXKeT OBITh KOHKPETH3UPOBAaH B  3aBUCUMOCTH  OT
KOHTUHT €HTa O0yYaIOIIUIXCSL.

5. IlepeueHb oOCHOBHOH ¥ /JONMOJHHUTEJBHOIl Y4Ye€OHOH JIHTEpPATYPBHI,
HeO0OXOAMMOH /IJIsl OCBOECHUS JUCIIHILTHHBI (MO JIs1).

5.1 OcHoBHas1 1UTepaTypa:

1. Cetnt u cucTeMbl nepefaun MHGOPMAITIN: TeIEKOMMYHUKAITIOHHEIE CETH | YISOHUK U
TIPaKTUKYM JUIA akajgeMuueckoro OGakanaspuata / K. E. Camyiinos [u mp.] ; mom pen.
K. E. Camyitnora, Y. A. IITammoea, JI. C. Kynabopa. — M. : MzgatemsctBo IOpatir,
2017. — 363 c. — (Cepus : bakanasp. Axamemmdeckuit kypc). — ISBN 978-5-534-
00256-0. — Pexxum goctyma : www.biblio-online.ru/book/D02057C8-9C8C-4711-
B7D2-E554ACBBBE29. T'pugp YMO BO

2. Ilykanos, B.H. BonokxonHo-ontuueckas TexHuKa. lIpakTudeckoe pyKoBOACTBO /
B.H. Ilyxanor, M.51. SlkoBnes. - Mocksa : Mudpa-Umxenepus, 2014. - 304 c. - ISBN
978-5-9729-0078-7 ; To  xe [OnexTponusrii  pecype]. - URL:
http://biblioclub.ru/index.php?page=book &1d=234772

3. l'opnuenko, B.H. MHorokaHaibHbIE TeJIEKOMMYHUKAIMOHHBIE CUCTEMBI. Y UeOHIK 1T
BYy30B [OnexTponnsli pecypc] : yueb. / BH. I'opmmenxo, M.C. Teepermmuii. —
OnextpoH. gaH. — Mocksa : I'opsuag mraus-Tenekom, 2013. — 396 c. — Pexam
moctyna: https://e.Janbook.com/book/11830. — 3arm. ¢ oskpama. YMO 110
obpazoBaHmo B obnacti MHPOKOMMYHIKAITIOHHEIX TeXHOIOT I

4. Onmnueckne  IM(QPOBBEE  TeJIEeKOMMYHHMKAIIMOHHBIE  CHUCTeMBI:  JIaAOOPaTOpPHEIH
npakTukyM. / A.C. JleBuenko, B.B. Cmocapesckmii, H.A. SIxoBernko/ ISBN 978-5-
8209-0872-9 Kpacuomap. Kybanckmii roc. yu-1, 2013. U.1: Bpenenue B TeXHOJIOIHIO
1 (pPOBEIX TereKoMMYyHUKaInoHHbX ceteil TCP/IP. 82c.
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5. Kcenodouros C.H., IToptror 3.JI. Hanpapnsroriue crucTeMbl 51eKTpocBs3u. COOpHUIK
3amad. YuebHoe nocobue g By30B/ 2-e m3g., crepeotutl. 2014 r. 268c¢

6. Bunokypo, B.M. IludpoBsle cucreMbl mnepemaun : ydeOHoe mocobue /
B.M. BunokypoB. - Tomck : Tomckuii rocymapcTBEHHBIH YHUBEPCUTET CHUCTEM
yIpaBiaeHus u paguosiextporuky, 2012. - 160 c. ; To ke [OnexTpoHHbI pecype]. -
URL: http://biblioclub.ru/index.php?page=book&id=209018

7. Bnacop MI.W. Texmmueckas DUArHOCTHKAa COBPEMEHHBIX ITMI(POBBIX CeTell CBS3U.
OcHOBHBIE NPHUHITUIIEI U TeXHIYECKUe Cpe[CcTBa M3MepeHHil IIapaMeTpoB Ilepenadn
s cereit PDH, SDH, 1P, Ethernet u ATM/ Ilox pex. M.M. IItnuarukosa 2012 r., c.
9-28.

8. TenexoMMyHUKaITOHHEIe cUCTeMBbl 1 ceTi: B 3 Tomax. Tom 3. - MymbTrCepBUCHBIE
cetn [OnekTpoHHBIN pecypc] : yued. mocodue / B.B. Bemruko [1 ap.]. — OnektpoH.
maH. — Mocksa : ['opsuas mamg-Temexom, 2015. — 592 ¢. — Pexam pocrtyma:
https://e.lanbook.com/book/64092. — 3arn. ¢ skpana. YMO mo o0pazopaHmio B
o0nacT TeIeKOMMYHIKAITIIT

9. Onmnueckue TelleKOMMYHHKAITIOHHEIE CHCTeMBl [OneKTpoHHBIN pecype] : yueb. /
B.H. I'opauenko [u gp.]. — 2nexTpoH. naH. — Mocksa : ['opguag mmng-TenexomM,
2011. — 368 c. — Pexmm moctyma: https://e.lanbook.com/book/5147. — 3arm. ¢
skpana. Y MO 1o 06pa3oBaHmIio B 001aCTH TeIIeKOMM YyHIKATTITI

10.  Onruueckne 1MGpPOBBIE TeJIEKOMMYHUKAITMOHHBIE CHUCTEMBI: JIaOOpaTOPHBII
npaktukyM. / A.C. Jlesuenko, E.A. JlaepentheBa, IO.A. Tuxonopa, H.A. SkoBeHko/
Kpacuonap. KyGanckuii roc. yH-T, 2013. U.2: OcHOBH pabOTH pacIipe/ielIeHHBIX
ceTeil Ha Gaze mpotokonos BGP u MPLS 153c.

11. IlMTapanropuu, C.H. MHOroBOIHOBHE OINTHYECKHE CHUCTEMHI CBS3HM : ydueOHOe
riocobue / C.H. ITlapanropma ; MuHmcTepcTBO 00pa3oBaHUS U HAyKU POCCHIICKOI
Depeparri, Tomckuii ['ocygapcTBeHHBIN YHHBepcuTeT CHcTeM YIIPaBIeHUI U
Pamiosnextporuxu (TYCYP). - Tomck : TYCVYP, 2013. - 157 c. : nn.,1abmn., cxem. -
Bubmmorp.:  ¢.139-142. ; To ke [Omextpommrmi pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=480597

12. Canex b. Teiix M. Onruka u d¢oronuka. I[lpumrumber npumeneHus T.2.
Jomronpyanstit: M3patemsckuit JJom «MuaTemnexT», 2012 — 784 c. (20)

J1g ocBOeHUS [MMCIMIUIMHEL MHBAIHAAMU ¢ JIMIAMH C OrpaHHYeHHEBIMU
BO3MOMHOCTSIMU 3IOPOBbS UMEIOTCI W3/IaHUS B 3IEKTPOHHOM BHJE B 3JI€KTPOHHO-
OUOMMOTETHRIX ccTeMaxX «Jlaub» u «HOpaitT».

5.2 Jlono/THMTe/IbHASA JTUTEPATYPA:

1. AumekceeB, E.B. IlpoekTupoBaHme U TexXHUYecKas OSKCIUTyaTallud ITM(PPOBBIX
TeJIEeKOMMYHUKAITMOHHBIX CHCTeM U ceTeil [DmeKkTpoHHBI pecypc] : yueb. mocobue /
E.b. Anexcees, B.H. I'opnuenko, B.B. Kpyxmanes. — OnexTpoH. man. — Mocksa :
l'opguag  murmg-Temexom, 2012, — 392 ¢ — Pexunm  pgoctyma:
https://e.lanbook.com/book/5111. — 3arn. ¢ skpama. YMO no obOpazopaHimo B
obnacTy TeleKOMMYHUKAITIH

2. Poxun, B.I'. KorepenTtHsle onrutdeckue cetd : yaebHoe riocobue / B.I'. ®oxuH ;

DepepanpHOe areHTCTBO cBA3H, DeepabHOe FOCYAApCTBEHHOe 00pasoBaTeIbHOe
OroKeTHOE YUperKIeHIe BEICIIEero IIPodecclOHaIBHOrO 00pasoBaHms « CHOMpPCKIi
TOCYIAapPCTBEHHEBIN VHIBEPCHTET TeIeKOMMYHUKAITII 1 MH(OPMATHKI». -
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10.

Hoocubupcek : Cubupcekuii rocynapcTBeHHbIH VHIBEPCUTET TeIeKOMMYHUKALIII U
vrdopmatuky, 2015. - 371 c. : wi., Tad., cxeM. - Bubnmorp. B k.. ; To xe
[OnexTpormsiit pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=431522

®oknn, B.I'. [IpoexTrpoBaHie onTHUeCKON ceTH AocTyna : yueOHoe mocobue /

B.I'. ®oxuH ; MUHNICTEPCTBO CBSI3U U MAaCCOBBIX KOMM YHUKAIM Poccrmickolt
DGeneparrm, Gengepansroe areHTcTBO cBs3n, DI'OBY BIIO «Cubl'Y TH». -
Horocubupck : CrnOupckuii rocyapcTBeHHBI YHIBEPCUTET TeJIeKOMMYHUKAITII 1
nHpopmartukm, 2012. - 311 c. : wi., Tadn., cxeM. - bubmuorp. B xH.. ; To xe
[Onextponnsiii pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=431523

Kpyk, b. Y. TenekoMMyHHKAITMOHHBIE CICTeMBL 1 ceTr [Tekct] : yueOHOe mmocobue
IUI1 CTYZIE€HTOB By30B cBA3U U Koiuremkeil. T. 1 : Cospemennsie TexHomnormm / b. H.
Kpyk, B. H. Ilomantononyno, B. II. Illyeanos ; mox pexn. B. II. Illypamosa. - [4-e
U3, uctp. u fom.]. - Mocksa : ['opguas muans-Tenexom, 2013. - 620 c.

Cy6borrx, E.A. Metoapl u cpeAcTBa W3MEpPeHHUS MapaMeTPOB OITHYECKHIX
TeJICKOMMYHUKAITMOHHBIX CHCTeM.Y4ebHoe mnocoOue Il BY30B [ OJIeKTPOHHBII
pecype] : yueb. mocobue — OnekTpoH. naH. — Mocksa : ['opsaas mmns-Tenexom,
2013. — 224 c. — Pexam noctyma: https://e.lanbook.com/book/11845.

3arteurnkoB, C.B. OcHOBBI IMOCTpOEHMSI BUPTYAIbHBIX YACTHHIX ceTeil : YueOHOe
rocobue I By30B [OnekTpoHHBIN pecypc] : yuebHoe mocobue / C.B. 3ameunnkos,
H.I'. Munocnasckas, A.M. Toncroil. — OnekTpoH. faH. — M. : 'opsuag muHng-
TenexomMm, 2011. — 248 C. — Pexam OoCTyTa:
http://e.Janbook.com/books/element.php?pll 1d=11834

byneinauna, H.B. OntrMuzaimig ceTeil ¢ MHOTOIIPOTOKOJIBHOM KOMMYTAaIliel IO
MeTKaM. [OnekTponnsli pecypc] : ™onorpadma / H.B. Bymeurmuma, J[.C.
Tpubyuckmii, B.IL. Ilypanos. — OnekTpoH. aaH. — M. : Topguag mmug-Tenexom,
2010. e 144 C. S Pexam IOCTyTIa:
http://e.lanbook.com/books/element.php?pll id=5129

Jubpos, M. B. Cetn u TemekoMmmyHuKari. MapmpyTtusaipig B ip-ceTsSx B 2 4.
Yacth 1 : y4eOHUK W TIPaKTHUKYM T akajeMmudeckoro OakamaBpuara / M. B.
Jubpos. — M. : UznarensctBo Opaiit, 2017. — 333 c. — (Cepus : Bakamasp.
Axanmemudeckuit xypc). — ISBN 978-5-9916-9956-3. — Pexum moctyma
www.biblio-online.ru/book/A 1108A 1F-2790-403D-A480-06B166867AAS.  I'pud
YMO BO

Jubpos, M. B. Cetn u TemexommyHukaruu. MapmpyTusaipia B ip-ceTSXx B 2 4.
Yacth 2 : y4eOHUK U IPaKTHUKYM JUII akajJeMmudeckoro OaxamaBpuara / M. B.
Hubpor. — M. : HMzparensctBo IOpatit, 2017. — 351 ¢. — (Cepma : Bakanasp.
Axamemuueckuit kypc). — ISBN 978-5-9916-9958-7. — Pexum moctyma
www.biblio-online.ru/book/B4F3CESE-BBOC-4FFF-A7E7-54B864F39AAS5. T'pud
YMO BO

CeTn U cucTeMsI ITepefadrl MH(POPMAIIII: TeleKOMMYHUKAITIOHHBIE CeTH | YIeOHK
1 IPaKTHKYM I akajeMmudeckoro 6GakanmaBpuara / K. E. Camyitnos [u gp.] ; mox
pen. K. E. Camyitnosa, Y. A. IlTammvosa, [I. C. Kymaboa. — M. : M3parenscTBO
IOpaiit, 2017. — 363 ¢. — (Cepug : baxanaBp. Axagemudeckuii kypce). — ISBN
978-5-534-00256-0. — Pexam moctyma : www.biblio-online.ru/book/D02057C8-
9C8C-4711-B7D2-E554ACBBBE29
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11. Bepmu, A.H. OcroBrrle mpoTokomsl MHTepHeT @ yueOHoe nocobue / A H. Bepnum. -
Mocksa : Vureprer-YHuBepcureT Madopmarmonsrix Texuomoruit, 2008. - 504 c. :
m.,1abn. - (OcHoBEI nHGOPMALIOHHEIX TexHomoruii). - 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. llepeuennr pecypcoB HHGOPMALNOHHO-TEJIEKOMMYHUKAIIHOHHOH CeTH
«HTEepHET», HeOOXOIHMBIX JJIsI OCBOEHHSI THCIHILIHHBI (MOIYJIsT).

1. DnexTponHas mHPOPMAITMOHHO-00pa3oBaTeibHas cpeaa MomymbHOro J[uHaMIaecKoro
Obyuenns KyOl'Y — pasgmen «Onmmuueckne 1mdpoBble TelleKOMMYHUKAITIOHHBIE
cUcTeMEBI» http://moodle.kubsu.ru/enrol/index.php?id=372

2. DrextponHas GubmoTexa FOPAMT: www.biblio-online.ru

3. OnexTponHO-6ubIMOoTeuHasa cuctema JIAHD: https:/e.lanbook.com

4. Caiitr pa3paboTdymKa MIporpaMMbl SMYJIITMH PadoThl riobambHBIX ceTeit GNS.3:
http://www.gns3.net/

5. Kypuan «Texnuka CBS3u» — IPOU3BOJCTBEHHBIN TEXHUYECKHUN JKypHaJ, OCBeIaeT
BCe aCIIeKTHI TeJIeKOMM YHUKAIINII 1 cBI3U: https:/iks.sut.ru/rubricator/tehnika-svyazi/

7. MeToauuecKHe YKA3AHHUSA 1151 00y YAIOIINXCSI TI0 OCBOEHHIO JUCIHILTHHBI (MOIYJIs1).

Jlexrust sBigeTcsl OomHOM w3 (OpPM M3YHUEHWS TeOpPeTHHIecKOro Marepuaia IIo
IUCITUIUIMHE. B Xoje IJeKIMOHHOTO Kypca IIPOBOAUTCS M3JIOKEeHHE COBPEMEHHBIX
HAyJHBIX [TOAXOJOB U Teopmil. B TeTpaay /U KOHCHEKTHPOBAHUS JISKIWII HeOOXOIMO
MMeTh IION4, TZie IO XOAY KOHCIIEKTHPOBAHMS MENAIOTCS HeOOXOIUMEIE ITOMETKH.
3armicy AOMKHBI OBITH W30MpPATENbHBIME, I[IOJTHOCTBIO CIEQYeT 3alliCEIBAaTh TOJBKO
omnpezeneHnd. B KOHCIeKTe NPUMEHSIOT COKpallleHHe CJIOB, YTO YCKOpPSeT 3aIllCh.
Borpockl, BO3HUKAIOMINE B XOZe JISKIINH, PEKOMEH/TyeTCS 3alliChIBATh Ha ITONIX U I10Ce
OKOHHYAHMUS JISKITIH OOpaTUThCA 3a Pa3bsICHEHNEM K IIPEITo1aBaTelo.

OmHuM U3 OCHOBHBIX BUJIOB edTeJbHOCTH CTYIeHTa SBJISeTCS caMOCTOgTeIbHasd
paboTa, KOoTOopasd BKIIOUYAeT B ceOs M3yUeHHe JISKIMOHHOTO MaTepHaia (B TOM YHCIe U
BUEOJNEKITMII), YIeOHMKOB M YUeOHBIXK ITOCOOWIi, ITOATOTOBKM K BBIIIOTHEHUIO
71abopaTOPHEIX paboT, a Tak e PelleHNH JOMAIITHIX 3aaHuiA.

MeToauka  caMOCTOSTEILHOH ~ paboTEl  MpPeIBAPUTEIIFHO  pPa3bICHISTCS
IperiofiaBateieM U B IIOCIEAYIOIIEM MOXKeT YTOUHITBCS C yU4eTOM WHIUBUTYaJIBHBIX
ocoOeHHOCTell  CTyAeHTOB  (peKOMeHAallH  pa3sMelleHbl B BIeKTPOHHOM
nH(OpMaIIOHHO-00pazoBaTeNbHON cpene MopymsHoro JuHammdeckoro OOydeHHS
Kyol'Y - pazmen «Onredeckue IM(GPOBEE TeIeKOMMYHHKAITHOHHBIE —CHCTEMBI»
http://moodle.kubsu.ru/enrol/index.php?id=372). Bpems u MecTO CcaMOCTOSTEIbHOM
paboTEl BHIOMpAIOTCS CTYOEHTAMH IIO CBOEMY YCMOTPEHMIO C yYeTOM peKOMeHIaril
IIperiofaBaTesld B BHIe IUIaHA CaMOCTOSTENLHON paOoTHl cTymeHTa. llmaHmpoBaHue
BPEMEHHI Ha CaMOCTOATENbHYIO paboTy, HEeoOXOAMMOIo Ha H3yUYeHHe HAacTosIIel
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OUCIMILIMHEI, CTyAeHTaM JIydIle BCero OCYIIeCIBISATh Ha BeCh  CeMecTp,
IpeycMaTpuBas IIPU 3TOM peryIIIpHOe IIOBTOpeHIe IIPOIAeHHOro MaTepyuaa.

CamocTosgTenpHYIO paboTy Han MUCLMIUIMHON cleayeT HaudHaTh C H3yYeHHS

IIpOrpaMMBI, KOTOpasl COAEPKUT OCHOBHBIE TPeOOBaHMA K 3HAHISIM, YMEHISIM U HaBBIKaM
oOy4gaembIx. OOg3aTeNbHO CleAyeT BCIIOMHHUTH PeKOMEHIAIH IIperiofaBaTens, JaHHbIe
B XOZle YCTAaHOBOYHBIX 3aHATHII. 3aTeM cleAyeT MPHCTYIIaTh K M3YUEHMIO OTAENIBHBIX
PasaesioB 1 TeM B IIOpSAKe, IIPelyCMOTPEHHOM IIPOrpaMMOii.
ITomyune mpexmcTaBieHHe OO OCHOBHOM COMEpXKaHUM pasjena, TeMbl, HeoOXOIIMO
W3YUUTh MaTepHal II0 TeMe, H3JIOKeHHEI B ydueOHuke. llenmecooOpasHO COCTaBUTH
KpPaTKMiI KOHCIIeKT IUIM CXEMY, OTOOPaKAIOIIYIO CMBICI M CBS3M OCHOBHBIX ITOHSITUM
JAHHOTO pa3leia U BKIOYEHHEIX B Hero TeM. OOs3aTelNpHO CJeQyeT 3alllCHIBATh
BO3HUKIIINE BOIIPOCHI, HA KOTOPHIE He YIAIOCh OTBETUTh CAMOCTOSTENLHO.

Heobxommmo m3yunTh CIHUCOK PEKOMEHIOBAHHOW OCHOBHOM U AOIONHUTEIHHOM
JIUTePaTyphbl U YOSIUTHCS B €€ HAIMINY B JITIHOM IIOJIL30BAHNN WIN B IIOAPA3/SIIEHISIX
OubmmoTekn B OyMaXHOM WM BIIEKTPOHHOM BHAe. UTeHWe IWTepaTyphl, He
COIPOBOKAAaeMOe KOHCIIeKTHpPOBaHHEM, MajJlo pe3yiabTaTuBHO. llenp HamicaHus
KOHCIIEKTa 10 AWUCIUIIIMHE — cPOPMHUPOBATh HABBIKHM IO ITOUCKY, OTOOpPY, aHAIH3Y U
dopMyTMpoOBaHMIO YYeOHOro MaTepuaia. OTHM HaBBIKM 00S3aTeNbHBI U JIIOOO0TO
ClelalICTa C BBICIIAM OOpa3OBaHMEM HE3aBUCHMO OT BHIOPAHHOI'O HAaIIpaBJICHW.
Harmicanre KoHCIIEKTa JOMKHO OBITh TBOPYECKNUM — HYJKHO He IIepeIFICHIBATL TEKCT U3
HCTOYHUKOB, HO IIBITATBCA KPAaTKO M3JIaraTh CBOMMU CIIOBAMM COJlepiKaHMe OTBeTa, IIpU
5TOM MaKCHUMAaJILHO €r0 CTPYKTYPUPYS U HCIOIb3YS CUMBOJEI U YCIOBHEIE OOO3HAYCHMUS.
Kormposanme u 3ay<mBaHie HEOCMBICIEHHOTO TeKCTa TPYIOSMKO U IO OONBIIIOMY CHeTY
He UMeeT IIO3HABATeJILHOM M IIPaKTHYecKOl ITeHHOCTH. llpm paboTe Haj KOHCIIEKTOM
00S3aTeNbHO BBISBILIFOTCS W OTMEUAIOTCS TPYAHBIE I CAMOCTOSTENHLHOTO W3yYeHUS
BOIIPOCHI, C KOTOPEIMH YMECTHO OOpaTHTBCS K IIPEIOJaBATEIIO IIPU IIOCEICHIN
KOHCYJIbTAIMiA, OO B HMHAMBHUIyaIbHOM Iopsake. [lpu urennm yueOHOW W HaydIHON
JUTEPaTypPhl HEOOXOTUMO BCeT/la CIIeJTUTh 38 TOUYHBIM U TTOJHBIM ITOHUMaHWeM 3HAYEHM S
TEPMUHOB U COJEpXKaHMUS IIOHATUH, UCIIONB3YEeMBIX B TeKcTe. Beersia ciegyeT yTouHITh
3HAYEHNS IO CIOBAPSIM YUIN SHITKIIONEISIM, IIPU HeOOX OIMOCTH 3aITHCHIBATD.

K nabopatopHelM paboram clegyeT IIOATOTOBUTHCS  IIPeIBAPUTENLHO,
O3HAKOMUBIIINCH ¢ KPATKOH HO crenuduieckoil Teopueil Tak ke pa3MernieHHoil B Cpeje
MopymsHoro JuHaMudgeckoro O6yuenna Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=372, mnapoms 3amucu JocTyma B pasjen
JVCITUTLIVHEI BBIIa8TCA HA IIEPBOM 3aHSITUH.

HernocpencTBeHHAd MOATOTOBKA K 3a4eTy U 5K3aMEHY OCYIIEeCTBIISeTCS [0 TeMaM
PaseNoB JUCIUILIUHEI.

Bes pabora mo opraHmzayi BhIOOpa CTYAEHTAMU TeM KYPCOBBIX IIPOEKTOB MU
3aKPeIICHIMIO HAayYHbIX PYKOBOAUTENEeUW IIPOBOMUTCA Kadeapoll OINTO3IeKTPOHUKY,
COBMECTHO C 3aBeIYIONTIM KaheIphl.

IIpumMepHasa TeMaTHKa KYPCOBOTO IIPOSKTHPOBAHUS pa3pabaThIBaeTCI U €XerOIHO
obHOBNIgeTcS Kadempoil. 3akperuleHHe 3a CTYJEHTAMH TeM KYPCOBBIX IIPOEKTOB
IIPOMBBOAUTCS TI0 WX JIMYHBIM 3agBIICHISIM Ha MM JeKaHa WM 3aB kadeapoil, ITo
COIJIACOBAHMIO C HAYYHBIM PYKOBOIUTENIEM BO3MOXHO KOPPEKTUPOBKA BHIOpaHHOI
TeMbl. B pmanmpHelinieM CTYIEeHT M Hay4dHBIN PYKOBOIMTEIbL COCTABIIIET 3aJaHUe C
ITOIPOOHEIM IUTAHOM ITO BBIIIOJHEHUIO KYPcOBOro IpoekTa. IlogpobHas mH(popMaImd 1o
TpeOOBaHIIM K KypPCOBOMY IIPOEKTHpPOBAHIIO pacliojlaraeTcs Ha caifTe KadeIpsl
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OIITOSNEKTPOHUKH B AOKyMeHTe MeTomuueckue yKazaHUS ITO0 BBIIIONHEHIIO KYPCOBBIX
npoexTos: http://ftf. kubsu.ru/htmlfiles/dip/MetodUk201 7 .rtf

B ocBoeHmm [OUCHIIUIMHBL WHBAIMAAMU M JHIIAMH C OrpaHHYeHHBIMU
BO3MOJKHOCTSMHU 3QOPOBbS IIPEAYCMOTPEHBl HHIMBUAyalbHBIE KOHCYIbTAUM (B TOM
uucne uepes email, Skype wru viber), Tak kak 6oJbIOe 3HaUYeHNE UMeeT KOHCYIbTallUH.
WupvBuayatbHble KOHCYIbTAI[MM II0 ITIpeAMETY SBJIIIOTCS BaKHBIM  (PaKTOPOM,
CIIOCOOCTBYIONIINM MHAVBUIYATA3alU OOYyUIEeHUS U YCTAHOBJICHUIO BOCIIUTATEIHLHOTO
KOHTaKTa MeXAy IIperofiapaTelieM M OOYYalOIIMCS WHBAIAAOM WM JIIIOM C
OTPAHITIEHHBIMU BO3MOKHOCTSIMU 3I0POBbSL.

PexomennyeTcs ciemyronmii rpaUk caMOCTOSTENBHOW pabOTHI CTYAGHTOB IIO
yaeOHBIM HeeJIIM KaXK/Ioro ceMepa:
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eroged adgedar [ eME0L0470LI (ereHdaren 0J0MI9RHLId0AL) HAI139 XIDIIShHULIIO
KeHHANG ML /dd 0JoHgoRA exLogedod | edAprarmxdy 1T
20di10 HIGHLYA
eroged — HHITBLIALLE HOHROLAKIWO AL M Hom AMAL M
KRHHOWGIIHL qdgexar 9 EMF0LOIY01I (RIreHdareIN 0J0MI9KhHL dO3L) STdN HLIOTIOHX9.L
oHHEYRE /LI 0JoHgoR A exrogedody| HOHHIWAdE0D
20MI3hHIEdI rueenread mwedAmiAdry | 61
s0duo HI9HLIA — HHITBLIALLE HOHRhOLAKIWO AL M Hom AMAL M
eroged qdgroH 9 ENFOLOIIOLI (RIreHJLRIN 010MI9hHLI d0aL) (dDg) eeommmr
KEHHSINGOHII AL/dIl 0JOHGORA BxLogedod]] oxouhuHedI roxorodiy | L]
HAS
s0di10 HI9HLYA SR HHITRLIALLE HOHR OLAKIWO dII M HoM AMAL M w2199 sumegoduryaod
eroged qadgkoH 9 eME0L0.4701I (ererdaren 0J0MI9RHLY d0aL) a
KRHHANIOHLI /I 0JoHgoRA exrogedod | ek
I4IHANALE IIIHAOHIO) | 9]




8. Ilepeuens HHPOPMANHOHHBIX TEXHOJIOIH, HCIO/Ib3YEMbIX MPH OCYIIECT BJICHHH
00pa30BaTEJIbHOrO MPOIecca o AHCHHIIHHE (MOIYJIIO0).

8.1 Ilepevens HHPOPMANHOHHBIX TE€XHOJIOTHIlL.

[Ipn ocyiuecTBIeHNH OOpPA30BaTENbHOH HEATENIBHOCTH IT0 HACTOSIIEH IIporpamMMme
HCIIONb3YETCA  IEKTPOHHAs  HH(OPMAI[MOHHO-0Opa3oBaTelbHas  cpefa  MOAYIBHOTO
JHHaMIYECKOTO OOyueHusa Kyol'yY B paszerne KOTOPOi
http://moodle.kubsu.ru/enrol/index.php?1d=372 «OIITHYECKHE 1 poBsie
TEIEKOMMYHHKAI[HOHHBIE CHCTEMBI» DPAacCIONArafoTCs YYeOHO-METONUYECKHE MATepHAaNIBL:
PEKOMEHJAINN II0 CaMOCTOSATENBHOM paboTe CTyAeHTa, TpeOOBaHMSA K OCBOEHHIO JAaHHOH
y4eOHOM ITpOrpaMMBI, TEOPETHUYECKHE M METOAMYECKHE OIHMCAHHS M 3aJlaHUS K IIPOBEJEHHIO
1a60paTOPHBIX paboT, MPAKTHYECKHX 3aHSITHH, CCBUIKM Ha BHAEO KOHTEHT IIOAIepP KHBAFOIIHI
OJIHY M3 (pPOPM HHTEPAKTHBHOCTH CaMOCTOSTENFHON paboTHI, TEKIMH W TIPAKTHYECKHE 3aaHMs.
Cpena cobupaeT CTaTUCTHKY ITO BPEMEHH aKTHBHOCTH aKKayHTa KaKIOro CTYZAEHTa Ipu paboTe
C Pa3MeIEHHBIM MaTEPHATIOM.

IlpoBeneHre  HeKIMi  TIPeAyCMaTpPUBAET  HCIIONB30BAaHHE  JEMOHCTPALMOHHBIX
MaTepHAaJIOB C HCIIOIIb30BaHNEM ITPOEKTOpa.

8.2 IlepeveHnb He0OX0AMMOr0 MPOrPAMMHOT0 0DecTiedeH M .

Tak kak g CaMOCTOATEIBHOH PpaboThl OOYYarOIMUXCS IIPEATIONaraerca IOCTYIL B
SIEKTPOHHYIO HH(OPMAIHOHHO-00pa30BaTeNbHYIO Cpelly OpraHHM3allud U ceTh WHTepHET, TO
of0Imue TpeOOBaHUA K IOMEINEHUSM U CaMOCTOSATEIBHOHW padoThl OOYYaroIUXCS BITOIHE
JIOCTaTOYHO.

JIIs peanmm3aliii HacTOAIIEN TIPOrpaMMbl TPEOYeTCs:

1. OmnepanonHas cuctema Microsoft cemeiictea Windows (7/8/10), B paMkax ITpOrpamMMsl
koMmrtanuu Microsoft “Enrollment for Education Solutions” IS KOMITBIOTEPOB H CEPBEPOB
Ky6aHckoro rocy1apcTBEHHOI O YHHBEPCHTETA M ero ¢umuanos. Mnu Linux.

2. GNU makeTsI ITporpaMM IS BBITOIHEHU I TabopaTOpHBIX paboT GNS.3.

8.3 Ilepeyenb HHPOPMANHMOHHBIX CIPABOYHbLIX CHCTEM:

1. OnexTpoHHass GUOIMHMOTEKA IOPAWT: www.biblio-online.ru
2. DnekTpoHHO-OMOmoreuHas cuctema JIAHD: https://e.lanbook.com

9. MarepuajbHo-TeXHHYeCKass 0a3a, HeodXoqUMasm I  OCYHIECTBJIEHHA
00pa30BaTeJLHOT0 Mpolecca Mo JHCIHILIHHE (MOIY. II0).

MatepuanbHO-TEXHHYECKOE OOeCIIeUeHHEe TUCIUTUIHHAL
(MOJTYTISI) M OCHAITIEHHOCTh

1 JlexionHsble 3aHATHA | JIEKIIMOHHAS ayAUTOPHS, OCHAIIEHHAS IIPe3eHTalOHHON
TEXHUKON (TIPOEKTOpP, HKpPaH, KOMIIBIOTEP/HOYTOYK) H
COOTBETCTBYIOIIUM TIpOrpaMMHBIM oOectieueHueM (I110)
I7sl  BOCIIpomsBedeHHs (aitnoB ¢QopMmaTa jpg M avi.
JIoCTaTOYHBIM KOJIHYECTBOM ITOCaZouHBIX MecT: Ne 209C,
Ne 315C, Ne201

No Bua pabot

2. | llpakrnueckue AYIMTOPHS  OCHAIlEHHass  TPeMS  MENOBRIMM MM
3aHATHSA MApKEPHBIMH ~ JOCKaMH,  JOCTAQTOYHBIM  KOJIMYECTBOM
TTOcafouHBIX MecT co cromamm: Ne209C, No205aC, Ne315C,

Ne2l1C
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3. | JlaGopaTopHeie JlaGopaTropus, VKOMIIEKTOBAaHHAS CIIELHaII3HPOBAHHOH
3aHSITHI MeOelnpl0 M TEXHHYESCKHMM  CpeICTBaMH  OOYYEHHS.
IIpoBenermie zaHaTHii nabOpaTOPHOrO  IIPaKTHKyMa
[IPeIyCMOTPEHO B «KOMITBIO TEPHOM KJacce
CllerUabHbIX  mucimiumH»  (ayauropus 205¢). B
Ham4ue OecSTh IIOCaJOYHBIX MECT CTYOeHTaM [UIs
MHANBUIYaAIBHOM paboTthl ¢ OBM u Heobxommmbm 110.
5. ['pymmoBsie [TomMmellieHHe ¢ JOCTATOYHBIM KOJIMYECTBOM IIOCAOYHBIX
(MHIMBHIYAIbHBIE ) MECT M MENOBOH WIH MapKepHOH JocKoi: Ne205aC
KOHCYJIbTaI[HH
6. [IpomexKyTOuHas [ToMmellileHHe ¢ JOCTAaTOYHBIM KOJMYECTBOM IIOCAIOYHBIX
arTecTallHsI MecT: Ne205aC
7. CamMocTogTeNnrHag Kabuuer pma camMocTOATENBHOM pPabOThI, OCHAINEHHBIH
pabora KOMITBIOTEPHON TEXHUKOH ¢ BO3MOKHOCTHIO ITOAKITFOUEHHS K

ceTH «MHTepHeT», MPOrpaMMOi 3KPaHHOTO YBEIHUYEHHS U
oBecTieueHHBIH JOCTYIIOM B 3IIEKTPOHHYIO HH( OpMaIlHOHHO-
00pa3oBaTeIbHYIO cpely YHUBepcuTeTa No2()7¢
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