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1 ]’.Ie.nn H 3aJaYuM H3Y'UeHHHA JTHCIHILTIHHbI

1.1 Ieab AUCHUILIHHBI

Yuebnag mucrmrrmmHa «OnTideckue ImM(pPOBbIE  TeNIeKOMMYHUKAIIOHHBIE
CHUCTEMBI»  CTA@BUT CBOelf Ilebi0 U3ydUeHMe, U  IpuUMeHeHHe  IPOBBIX
TeJIeKOMMYHUKAIOHHBIX TexHojyoruit, Takux kak Ethernet, BGP, VoIP, VPN, MPLS,
NG SDH, MSSP/CEPT, RPR, PON, WDM, MPAS, VoIP wucnomb3yembIx B
MYJILTUCEPBUCHBIX MarMCTPAIbHBIX IIPOMBIINLIEHHBIX CETIX CBA3U U CETIX IIPOBaiiiepoB
cimyx0, mproOpeTeHMN YMEHMII M HAaBHIKOB B IIPOEKTUPOBAHUN U COIPOBOXKIEHIN
TEeJIEKOMM YHUKAITMOHHBIX CeTell PasIMIHON CIIOKHOCTH (T.€. BOIIPOCOB MX TEXHITIECKO
SKCIUTyaTarum). Kpome TOro, Iebl0 MPEeNofaBaHus AUCIUILUIAHBEL  SBIISIETCS
03HAKOMJIEHIE CTY/IEHTOB C POCCHICKIIME 1 MeIYHAPOIHBIMI CTAHAapTaMu B oOracTi
TEJIeKOMMYHUKAII U IIePCIIeKTUBAMU  pPa3BUTHS  ONTUYECKHX  ITU(POBHIX
TEJIEKOMM yHUKAITMOHHBIX CHCTEM.

1.2 3agauy JUCIHHILIHHLI

Hmeet 3amady mpruoOpeTeHUs U 3aKpelUIeHNs 3HAaHWI 1 MPAaKTUYeCKUX HABBIKOB B
IIOCTPOGHUH U COIPOBONIEHUN MYJIbTHCEPBUCHBIX CeTell CBSI3M, Ha OCHOBE ONTHYECKUX
IUPPOBBIX TEXHOJIOTMIA COBPEMEHHBIX CceTell CBS3M, YTO SBJISETCS HeOOXOMMMON
COCTAaBJISIOINE!l 3HAHMII CeTeBHIX WH)KEHEPOB OTBEYAIONINX 3a IIPOeKTHUPOBAHUE,
peamzaliio U MOAMEPXKKY MarucTPalbHBIX IIPOMBINUICHHBIX M CceTeil IpoBaiifiepoB
CITYK0.

1.3 MecTo MMCHHMIJIMHBI B CTPYKTYPe 00pa3oBaTeIbHOMH MPOr paMMbI

Jucrmrommaa «Onrudeckre 1MAQPOBBIE TEIeKOMMYHUKAITMOHHBIE CHCTEMBD» IIO
HampasileHuro noarotoku 11.03.02 N} OoKOMMYHUKAITMOHHBIE TEXHOJIOTUUA U
CHCTeMBI CBs3U (KBanudukarms (crereHs) "OakanaBp”) OTHOCHTCS K YIeOHOMY IHKITY
b1.B. mucimrumzaM MORysis BApUATUBHON YacTU AUCITATLINH.

B nacrosmee Bpems B Poccunt NGN cetu BHepSroTCS B BUJle OTAEIBHBIX, ITIOAYIAC
BeCbMa HENOXOXHUX JIPyr Ha JApPyTa, (PparMeHTOB, BKPAIUIEHHBIX B CYINECTBYIOIIME
HallMOHAJbHbIE ceTh MH(pOKOMMYHuKarmii. OHako, B CKOPOM BpeMeHU HeoOXOIIMO
OyneT mnepexoquTh K ceTam FGN B ofmeMm ciydae HOpefCcTaBIIONMX CcOOOIt
MHOTOMEpPHYIO U, KaK IIPaBMJIO, MHOTOYPOBHEBYIO C€Th, B KOTOPYIO HHTETPUPOBAHEI
TPaHCIIOpPTHAd Ce€Th, CEeTh CHUHXPOHW3AIlUM, CeTh CUTHAIM3AIMUA U JpPyrue CceTu
MOAZEePKKM TpaHCIIoOpTa M JOCTYIIA, a TaK e CEepBUCHBIE CeTHU JJII COBMECTHOIO
HAWTYYIIM OOpa3oM HAaeXHOTro, KaueCTBEHHOro U 0e30I1acHOro IIpefOCTaBIIEHIUS
PasHOOOPa3HENIIX YCIIYT MOTPEOHTESIM (TIOT30BATEIISIM ).

B cBs3u ¢ »TmMM, Marepuan AUCIUIUIMHBI BechbMa OOBEMEH, U CIOXKEH B
IIOHMMAHUH, a TaK e CIOXKHA U MeXIUCITUIUINHAPHAS CBI3b.

Tak, mng ocBoeHus, Oe3yCIOBHO, HYXHO YCIIEIITHOE OCBOEHUE IIeJIOrO psjia
mucimumH: «O0Imas Teopus CBI3U», «ODJeKTPOMArHUTHBIE ITONIS M BOJHBI», «1eopud
nHpOpPMAIMN U KOAUPOBAHUA», «OCHOBBI ITOCTPOSHHS MH(OKOMMYHUKAITMOHHBIX
cucTeM Hu ceTeil», «Puzuxa», «MareMaTudgeckuil anamusz». [Ipu sToM B JuCIWMIDINHE
JacTIMU paccMaTpUBAIOTCS BOIIPOCEL paccMaTpUBaeMBle, 3adacTyl0 B HEMHOIO
OTIIMYHOM Ppakypca B IIapajlIeIbHO BENOMBIX [IUCLIIIIMHAX. B CBI3M C© 3THUM, B
IUCLIUTIIMHE B OCHOBHOM 3aTparHBaloTCs Ta, JacTh CMEXHBIX TeM, KOTopas HeoOXoarma
711 TEeOPeTUHecKOro M IPAaKTUYecKOro OCBOEHMSI OCHOBHOTO MaTepHala, a TaK e
HEeIIOCPeICTBEHHO HAET HCIIONb30BaHHIE YyCBAaMBAeMOIO MaTepHala Ha IIapajUIelbHO
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IIPOBOAMMBIX AWCLIMIITIMHAX, TaKUM OOpa3zoM OCYIIECTBILIeTCS B3auMozelicTBue (K
IIpPUMepY HCIONB3YIOTCS BHAHMSA ONTHYeCKUX KabelIbHBIX MIapaMeTpoB, CBOMCTB M MX
pacueTa 13 MUCIUITINHBL « ONTIYecKIe HalIPaBIISIONIIe CPeIbl»).

JucimmuinHa (opMHpPyeT CcaMOLIeHHBIE KOHEYHBIe 3HAaHUS H IIPaKkTHYecKue
HAaBBIKI HEOOXO[UIMBIe B IIOCTPOSHMM M CONPOBOXKASHUN TPAHCIIOPTHBEIX M ceTeld
OOCTyIIa, Ha OCHOBE ONTHYECKHX IM(POBBEIX TEXHONOrnil, a TaKk XKe II03BOJIIeT
HCIIOJIb30BAaTh 3TH 3HAHUA U1 M3Y4YeHHS KakK IlapajulelIbHO IIPOBOAMMEIX AUCIIAIUINH,
TaK YU IPUCTYINUTh K U3YUYSHHUIO CIENYIOMMX ANCHMIUIMH: «MeTpoJIorisd B ONTUYECKUX
TEeNIeKOMMYHUKAIIMOHHBIX ~ cUcTeMax», «CeTH CBSI3M M CHCTEMBI KOMMYTALIVII»,
«IIpoexTrpoBanme, cTpouTenbcTBO M 3KcInryatarua BOJIC», «Cucremel m cetn
orrudecKkoil cBa3m», «ONTHYECKHWe CHCTeMBI Iepefadl U oOpalboTKN HMHQOpMAIUi»,
«MmukponporieccopHas TexXHHKa B  ONTHYECKHX CHCTeMax CBs3m», «OCHOBEI
KOMMYHUKAITUI B HAYyIHO-TeXHUUECKOI cepe».

1.4 IlepeyeHr mNUIAHHPYEMBIX pe3yJdbTATOB OOYYeHHsI MO JHCIHIIJIHHE
(Moxy/10), COOTHECEHHBIX ¢ IUVIAHHMPYEMBIMH  Ppe3yJabTATAMH  OCBOEHHS

o0pa3zoBaTe/IbHOI MPOrPaMMBI
Wzyuenne naHHON y4eOHON AUCIIAIIINHEL HAIIPaBJIeHO Ha (JOPMHUPOBAHUE Y
obyuarormmxcsa npogeccuoranvrvix xommetenii: OITK-4, OIIK-5; TIK-5, TIK-27

No | Uugekc | ComepxaHue B pesynbrare uzy4eHu y4eOHON JUCIIUTUTMHBL
TLII | KOMIIET | KOMIIETEHIHH 00yYaroIuecs JOIDKHEI
; EHI[MK | (WIK e€ 4acTH) 3HATH YMeTh BJIaAeTh
1. | OIIK-4 | criocoBHocThIO OnepaLHoHHYI0 CHCTEMY YCTAaHABJIHBATL H HaBBbIKAMH
HMETb HaBbIKH I0S ¢upmei Cisco. CTek NIOZIZIEPIKHB ATh CaMOCTOATENLHO
CaMOCTOATENBHOH | mpoTtokosos TCP/IP CETH CPENHHX f paboTEI 10
paGoTe! Ha IIpoTOKOIIBI TPAHHYHOTO NPEANPHATHIA, MPOEKTHPOBaHH
KOMUIBIOTEDE LB nuio3a BGP. AcniekThl HMEIOIIHUX 10 U pa3paGoTKe
HOMIIRIOTEPHRDE KOH( HI'YPUPOBAHHUS MOZIKITIOUEHHE K KOMITbIO TEPHBIX
Bl BHPTYaJIbHbIX YaCTHBIX r100aIbHBIM KOPIOPAaTHB HBIX
OCYIECTBIATE cereil VPN. CTpyKTYpy H CETAM, CETeH MaJIoro u
;?;;;;T:E:;:e ITallbl pean3alHy KOH()UTYPHPORAThL | CPEIHETO
Germation COBPEMEHHO} TEXHOJOTHH | O0OPYZ 0OBAaHHE. pasmepa,
Pl : MPLS. MeTofib! OcymecTBiATh OCYILECTBIATh
IIPOLIECCOB ¢ yhpasieHus cetelo SDH. TIOHCK H KOMIILIOTEPHOE
S — YCTpaHeHHe MOJIEJIHPOB aHHE,
VHHBED CATTHHBIX HEHCIIPABHOCTEH, | CHCTEM H
AIETOR TIOBBICHTD IPOLIECCOB C
TIPHKTa/HBIX Ha/IEKHOCTb U HCIONb30BAHHE
KOMITBIOTEPHBIX TOTOBHOCTh 3 M
TIPOTP aMM IIEKETHBIX ceTel YHHBEPCATbHBIX
TNEpeiaut JaHHBIX | MTAKETOB
NpHKIaHBIX
KOMIIbIO TEPHBIX
IporpaMm
GNS3 u
PacketTracer.
2. | OIIK-5 | crocoBHocThIO TIpHHIMIIBI H CTAHAAPTHI pazbupaThea C Harbixamu
HICTIOJIB3 OBaTh NIOCTPOEHHA OITHCAaHHAMHU noadopa
HOPMAaTHBHYIO H TeJTeKOMMYHHKAIIHOHHBIX HACTpOeK, obopyaoBaHHs H
NIpaBOBYIO CHCTEM PA3IMUHBIX THIIOB | peKOMeHZaLii u pacuéra BOJIC
AOKYMEHTALWIO, | i pacripesieneHus TNIOCTPOEHHIT ceTell | CorMacHo
XapaKkTEPHyIo VI | pydhopMalHu B CETAX Ha OJIHUM H3 HOPMaTHBHOMH
obnacTH CBA3M (APXUTEKTYpa MHPOBBIX JOKYMEHTALHH.
HMHOKOMMYHHKAL]
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IL.II

WUnnexe
KOMIIET
EHIHH

ConeprxaHHe
KOMITETE€HIII
(FUTH €€ YacTH)

B pesymbTaTe H3ydeHHs YIeOHO! UCIMIUIHHEL
00y4aIOIIHECS TOTIKHEL

3HATh

YMeTh

BJAJETh

HOHHBIX
TEXHOJIOMHH H
CHCTEM CBA3H

ONTHYECKOH TPaHCIOPTHOH
ceTH. CHCTEMBI
HEPBHYHOTO
rpynnoo6pazoeanus PDH.
Crexk npotokonos TCP/IP
H IP-agpecauust. CeTeBble
npoTokoisl 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
CBSI3H. APXHTEKTYPY
IPOTOKOJIOB YIIPABJIEHHA,
CIIHCKH VIIPABJIEHHS
nocrynom ACLs.
IIpHHLMIIE]
MApILIPYTH3ALHH H
IPOTOKOJIbI
mMapupyruzalui RIP,
OSPF, EIGRP,
craTHucckui. IToHaTHE
BHPTYAILHBIX CETEH
VLAN. TexHoJI0rHH
pacrpenenEHHbIX CeTeH
WAN. SDH -
HHpOpPMAIHOHHBIE
CTPYKTYPBI H CXEMBI
npeo0pazoBaHHi.
IToctpoenue ceteii SDH.
ApPXHTEKTYpa OITHUECKHX
cetedl pocryna FI'Tx u
PON.
MynbTHILIEKCHPORB aHHE C
pazzesIeHHEM I10 JIHHE
BOJIHEI (WDM).
I'u6pugusie OTDM u
WDM cHCTEMBEI.
Kommonentrel NG SDH
(GFP, VCAT, LCAS).
Texnonorus RPR:
Tonosnorust, MAC ypoBeHb,
H3YUEHHE TOIOJIOTHH H
3aIMUTA, VIIPABJIEHHE
nosiocoii ¥ Qos, aropuT™
CIIPaBEJIMB OO ZIOCTYIIA.
ATMoc( epHbIE OTITHUECKHE
JIMHHH ITepeiadi.)

HHOCTPAaHHBIX
S3BIKOB.
cOfciCTBOBATD
BHEAPEHHIO
[EPCIEKTHBHBIX
TEXHOJIOTHH H
CTAH/APTOB.

Bnanets
TOTOBHOCTBIO
H3YyuaTh
Hay4yHo-
TEXHHYECKYIO
HHpopMalHio,
OTEUECTB CHHBI
H 3apy0€xKHbIH
OIIBIT I10
BHEJIPEHHIO,
pa3palboTke H
00CIyKHBAHHIO
CHCTEM H
CPEJICTB CBA3H

IIK-5

CI1I0cO0HOCTHIO
TIPOBOJHTH
paboTsl IO
YIIpaBJIEHHIO
TTOTOKAMH
TpadiHia Ha ceTH

NPOrpeCcCHBHBIE METOMBI
TeXHHUYECKO
SKCITyaTalMy CHCTEM H
YCTPOHCTB CBA3M
(OnepalMOHHYIO CHCTEMY
10S ¢upmsi Cisco.

KOH(HTYPHPOBAThH
TeKEeKOMMYHHKALH
OHHOE
OopyHoBaHHe,
NaKeTHO#H
nepenayl JaHHBIX

OCHOB HBIMH
criocodamMu
IpeAOTBpaLleHH
S CETEBBIX
yIpos;
HapbIkaMHu
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Ne | Unnmekc | CopepxxaHue B pesynbrare H3y4eHHS YUeOHON JTHCIMIUTHHEL
IL.IT | KOMIIET | KOMIICTECHIIII oﬁyqaxoumecﬂ JOJIKHBL
CHIHH (1 e yacTH) 3HaATh YMEThb BJAJETh
IIpoTOKONE! TPAHHUHOTO ¢dupmei Cisco. yIpaBJeHHA
uutosa BGP. AcnekTel OcCyIIECTRIATE MOTOKaMH
KOH(QHUTYpHPOBaHHA MIOHCK H MAKETHOTO
BHPTYaTbHBIX YaCTHBIX yCTpaHEHHE TpaduKa B CETAX
cetell VPN. C1pyKTYypy H HEHCIpPAaBHOCTEH. | Ha 0ase
JTarbl peaTH3aLHH CraHAapTHBIMH 000pPYIO0BaHHA
COBPEMEHHOI TEXHOIOTHH | METOLAMH ChEMA Cisco.
MPLS. MeTtofbl CTATHCTKH IIO Ccrnoco0HOCTRIO
yIIpaBJieHHA CeThI0 QoS.) PazIHYHbBIM HaxXOAHTb
IpOTaKoIaM OpraHH3alHOHH
Hepefayt AaHHpIX | O-
C YIpaBJIeHIECKHE
TENCKOMMYHHKALIH | PELICHHS B
OHHOTO HECTAH/|apTHBIX
000pYZIOBaHHUs H CHTYaLUAX
€T0 aHAJIH3.

4. | [IK-27 | criocoGHOCThIO 0COOEHHOCTH NepenauH YCTaHABJIHBATL H HaBBbIKAMH
OpPTaHH30BBIBATh | PA3/HYHBIX CHTHAJIOB TI0 MIOZIZIEP/KHBATD CAMOCTOATEILHO
paboure mecTa, KaHallaM H TpaKTam CETH CPEJHHX H paboTe! 110
HASTEXHHALEKOC TEIEKOMMYHHKAIIHOHHBIX | NPENNPHATHIA, [IPOEKTHPOB aHH
OcHAM et g, cucreM (PasHocTHBIE HMEIO II[HX 10 H pa3paboTKe
PaZMCINEHIC METOJIbI (POPMHPOBAHHUS MOOKITIOUEHHE K TEIEKOMMYHHKA
CDENCTR H IH(POBOro CHrHANA. T10GATBHBIM IIUOHHBIX
e0Opy O RAH M JIMHEHHbIE H CTHIKOBbIE CETM, KOPIOPAaTHB HBIX
N KOZIbI 00OPYZIOB aHHS1. KOH(HIYPHPORATh | CETEH MAJIOrO U
HOHHBIX 00BEKTOB

QOYHKIHOHAJIBHBIE 000pYI0BaHHE CpENHEro
3NIEMEHTBI ONTHUECKOH IIAKETHOMH pasmepa.

CETH. AKTHBHBIE nepefadt AaHHbIX. | HaBbIKaMH
TEXHOJIOTHH ONTHYECKOr0 | COGHpaTh H nozodopa
nocryna. TexHOoIorHu AHATH3HPOBATh 000pYZIOBaHHUA H
MIACCHBHBIX ONTHYECKHX uHpopmanuio A | pacuéra BOJIC.
ceTel. dopmMHpORaHHA Bnapers
MyNbTHILIEKCHPOBAHHE C | HCXOJHBIX JIAHHBIX | TOTOBHOCTBIO
pasziesieHHEM I10 JUTHHE JJIs OpraHH3alMl | U3Y4daTh
BOJIHBL.) padouHx MeCT, Hay4HO-
COBpPEMEHHBIE H OCHaIIIEHHE, TEXHHYECKYIO
IIEPCIIEKTHBHBIE CpENCTB H HH(OPMALIHIO,
HaTpaBJICHHS Pa3BHTHA 000pYI0BaHHA 0TEYECTBEHHBIH
TEJTEKOMMYHHKAIMOHHBIX | HHPOKOMMYHHKAL | H 3apy0EAKHbIH
CETEH H CHCTEM HOHHBIX 00BEKTOB. | OIIBIT 11O
(Cuenapuii paspUTHA co6upats H BHEZIPEHHIO,
TPaHCIOPTHOH AHATH3HPOBATh pas3paloTKe H
HHPACTPYKTYPEI uHpOpMAIHIO U | 06CTYKHBAHHIO
onepaTopoB. CTpyKTypy H | (popMHpOBaHHA CHCTEM H

3Talbl PeaTH3alnH
COBPEMEHHOMH TEXHOJIOTHH
MPLS.
MynbTHILTEKCHPORAHHE C
pazfieNIeHHEM T10 JITHHE
BOJIHBI (WDM).
I'u6punusie OTDM u
WDM CHCTEMBI.
KommnonenTts! NG SDH
(GFP, VCAT, LCAS).
TexHonorus RPR.)

HCXOAHBIX JaHHBIX
nna
IIPOEKTHPOBAHHUSA
CPEICTR U ceTei
CBA3H H MX
3JIEMEHTOB,

CpPEJCTB CBA3H.




2. CTpykTypa ¥ cogepiraHHe JUCHHILIHHbI.
2.1 PacnipeesieHHe TPYI0EMKOCTH JUCLHILIHHBI 10 BUAAM pPadoT.

Obrmrasg TPYy@OEMKOCTh AUCIMIUIUHEL cocTtaBingeT II zad.en. (396 wacom), ux
pacmpe/ieieHe 110 BUAaM padoT IpeicTaBIeHo B Tabmute (0na cmyoenmog 3P0).

Kype, ceccus
(Jacer)
3 c (4 c
Bun yueOHO# paboTh BET0 T =
yacop | 2 | B 5
3| 3 3
3|8 8
- | ™
KoHTakTHAasA padora, B TOM YHCJIe:
AYJTHT OpPHBbIE 3aHATHA (BCEro): 28 16 | 12
3AHSTHS JIEKIFIOHHOTO THITA 8 8
BaHSITHS CEMHHAPCKOTO THITA (CEMUHAPHI, IPAKTHYECKHE 3aHITHS) 8 8
Ulab opaTopHbIe 3aHATH 12 12
HHasn koHTAaKTHAsA pabora:
KoHTtponbs caMmocTosrenbHon paboTel (KCP)
[ IpomexyrouHas artectaims (MKP) B dopme 3aueT/>k3amen 0,5 0,5
CamocTofATeIbHAA PadoTa, B TOM YHCIE: 355 92 | 83 | 36
KypcoBoe ITpoeKTHPOB aHHE 180 36
[IpopaboTka yueOHOTO (TEOPETHUECKOTO) MaTepHaa 76 | 67
BEITIONHEHI e HHTHBHAY ATTBHBIX 33/IaHH (TIOATOTOBKA COOOIIIEHH T,
TIpe3EeHTAIIHIT)
CemecTpoBas pabora 16 | 16
[TonroToBKa K TEKyIEMY KOHTPOITIO
KoHTpoJIb:
[IoATOTOBKA K 3aYETY 3.8
[ToATOTOBKA K BK3aMEHY 8.7
OO6Ias TPYI0eMKOCTh  [4ac. 252 | 108|108 | 36
B TOM 4licJle KOHTAKTHAs padora 285 | 16 |12,5
334, ef 7 3 3 1

2.2 CTpyKTYpa JHCIHIJIHHDL
PacnipenieneHue BUJI0B YueOHOH paGoTH M MX TPYAOEMKOCTH IO pa3fesiaM I CIIUTIIIHEL.

PasJens! (TeMBl) JTUCIUITINHEL, H3YUaeMble Ha 3-M Kypce (3aounas gpopma):
KormyecTBO 4acoB
AynuropHas |BHeayguTOpHa

Ne HammeHoBaHIe pa3enoB (TeM) s SaBora =L
Dy e e ) CPC
1. |BBejeHHE B TEXHOTOTHH IHPPOBHIX
ONTHYECKHX TeJIeKOMMYHHKAI[HOHHBIX 6 1 5
CHCTEM (CTPYKTYpa ONITHUECKHX CHCTEM
Tiepe Jay)




HarmeHoBaHIE pas3aeioB (Tem)

KomiuecTBo yacoB

Bcero

AyauTopHas
paboTta

BHeayauropHa
st paboTta

J [ II3 | JIP

CPC

o

ITu¢poroii cHTHAT H OCOOEHHOCTH €T0
TIONYYeHH: aITOPHTMbI H MEeTOIBI
mmdporoit o6padoriu curHanoe B OCII
(MKM, AITM, AJTUKM u ap.) muHeiiHOe
H HeTHHeHHOe KOJHPOBaHHE

10

AITOpPHTMEL ()OPMHPOBAHIA KOZIOB,
HanOolee IHPOKO HCIIONb3YyeMEbIE B
npaktHke BOCII

I[Tne3noxXpoHHAs IH(POBAL He papXHA
(PDH).

11

10

PacueT JIHHEI pereHe pallHOHHOTO
YUACTKA.

12

10

OCHOBEI CETE€BBIX TEXHOIIOTHH.

11

10

Crex nporokonor TCP/IP u IP-
aJipecarus.

12

10

oo

OcHoOBH TexHOIOrHH Ethernet.

MapIpyTH3aIHs H IIPOTOKOIE
MapIIpyTH3AIHH.

12

[ A

10

10.

OCHOBEI KOMMYTAITHH, IIPOMeKyTOUHOH

MApIIPYTH3ALHH, IIOHATHE BHPTYaIlbHbIX
cereii VLAN.

12

10

i

TexXHOIOTHH paclIipefelEéHHEIX CeTeH
WAN, CIHCKH yIIpaBIeHHA JOCTYIIOM.

12

10

12.

SDH - uH(opManHOHHEIE CTPYKTYPH H
CXeMEI TpeoOpa3oBaHHii.

10

I

IToctpoenme cetett SDH (ammapaTtypa
OCII pjis pa3sIHUHBIX YUaCTKOB CETH).

14.

CHHXPOHH3AIHA B IH(POBEIX CHCTEMAX
Iepe Ja4H (TaKToBad, HKIOBAL H
CBePXIMKIOBas cHHXpoHm3armsa B OCII,
OLIEHKA ITapaMeTPOB CHCTEMBI
CHHXPOHH3AIHH).

13,

OYHKIHOHAIbHEIE 31eMEHTEL
OIITHUECKOH ceTH (MeTOIBI MOIYILAIHH H
JEMOAYIIAIIHH OIITHUE CKOH HeCyIIEeH,
CIIEKTPAILHOE H BpeMEHHOE pa3/ielleHHe
OIITHYECKHX CTBOJIOB; ITIPHHI[HITEI
PereHepaIii CHTHAIIOB, OCHOBHEBIE Y3IIEL
PEreHepaTopOR; OIITHUECKHE
VCIIIHTENH; ).

12

10

16.

OCHOBHEIE 3NEMEHTEL pacueTa H
TpoeKTHpoBaHHe ceTell SDH

18.

ITpoTokon rpaHuuHOro 1orr03a (BGP).

19.

CTpyKTypa I peanu3alii COBpeMeHHOH
TexHonoruH MPLS.

DD D

21.

ApXUTEKTYpa OIITHUECKHX ceTeil
moctyma FTTx i PON.

22,

MynIpTHILTEK CHPOBAHHIE C Pa3fieleHHeM
10 JUHe BOIHEI (WDM),




KormiyecTBO YacoB
Ne HarmeHoBaHIE pas3aeioB (Tem) YATODERE. | BreIINIONHA
Bcero paboTa sipabora
J. | 118 | JIP CPC
23. |Mopens nmoMex mid IPOEKTHPOBAHHAL H
oreHKH 3(GPeKTHBHOCTH paboTsI 5 1 4
I'HraGHTHBIX CHCTEM OITHUECKOH CRI3H
24, |Kommonentsr NG SDH 5 1 4
25. |llopsamok BBOAA B 3KCIUIYATALHEO 5
BOJOKOHHO-ONTHUECKHX JIHHHI CBA3H
26. |ATMoc(epHEIe ONTHUECKHE IIHIH 3 3
nepegaur (OFS)
Hmoezo no oucyuniure: 203 8 8 12 175
[Ipumevanne: JI — neknwum, 113 — mnpakrhueckme 3aHsaTus / ceMuHapel, JIP —

nmaboparopHble 3aHATH, CPC — camocTosTeNnbHas padoTa CTyAeHTa.

KonTakTHas paboranpu mHpoBeeHMM YUeOHBIX 3aHSTHII IO  AUCHMILITHE
«Ontiaeckne 1MQPOBBIE TeIeKOMMYHUKAITOHHBIE CHCTEMEI» BKJIIOYaeT B CeOs:
3@HATHS JISKIIMOHHOT O THIIA, ITPAaKTUYeCcKUe 3aHATI, JabopaTopHEIe paboThl, TPYIIIOBEIE
KOHCYJbTalMX (Tak JKe M BHEAyAUTOpPHBIE, Uepe3 3JIeKTPOHHYIO WHQOPMAIIOHHO-
obpazoBaTebHyl0 cpeny  MonmynpHoro — Jlunammdeckoro  Ob6ywenms  KyOl'Y
http://moodle.kubsu.ru/enrol/index.php?id=372), mpomMeXKyTOUHAas aTTecTalMs: 3K3aMeH B
YCTHOU dopme.

2.3 Conepsranue pa3e/ioB (TeM) JUCHHMIIJIMHBI:
2.3.1 3auarus JeKIHOHHOI 0 THIIA

®opma
HarmeHoBarme Fere
No CopepkaHue paszjiena (TeMsl) To
pasjena (TeMbl)
KOHTPO
IS

1. |BBejieHHe B TEXHOIOTHH |B COBOKYINHOCTM: CeTM TpaHcnopTa, »OocTyna,
IMQPOREIX ONTHUECKHX [IOOOEPXKM W CepBUCa, pa3yMeeTcd, UYaCTHUUHO
TeIeKOMMYHHKAITHOHHEI |[B3aMMOIENCTBYIOIME MEXIY COBOM. ApXMTEeKTypa KP

X CHCTeM (CTPYKTypa |ONTUUECKON TP aHCIOPTHOM ceTu. CueHapui
ONTHUECKHX CHCTEM |Pa3BMTHA TP aHCIOPTHOM MHOpaCTpYKTYPEL
Tepegaus) OIlepaTopoE.
2. HMocTpoeHUE LUMEJIa IIEPBUUHOTO LMPPOBOTO
IInmesnoxpoHHAas IoTOKAa i CHrcTeME NEepBUUHOTO
midporas Hepapxusg |(rpynnoobpaszoBaHuda PDH. CranHpapTe uuppororo| KP
(PDH). rpynnocbpazcoraHua PDH. CrTpykTypHasa cxeMa
My JIBTUILIEKCOPOE. CeTeBoe obopyOoBaHME.
3. Honatue TparTa " CeKLVM . CTpyKTypa
MY JIE TUILIEKCUPOBaHUA .« IrymMepHOE
SDH — OpencTaBjgeHMe Uukiga STM1. CrTpyKTypa LMKJIa
STM1 M CeKUMOHHOIO 2alQJIOBKa eI'c O(QYyHKLMM.
HH(OpMAL HOHHbLE dopMUpPORaAHUE STM—-N. MyaeTunaexkcupoeaHue| KP
CTPYKIWHHCXEIMWH logcHeHMe OGYHKUMOHAJBHOTO  HaszHaueHMa VC
IIpeoGpazoBaHIT. . " ! i
yrasarejen AU u LU oTpMUaTeJbHOE

BHpaBHMBAaHME, OQYHKLUMM TPaKTOBOIO S3aloJIoBKa
POH. IIpMHUMI CKpeMBaMpoBaHMA. MOHMTOPMHD .

4, OYHKIMOHAIBHEIE  [ICTOUHMKM M HNPMEMHMUKM OINTHMUECKODC MBJIYUEeHUA KP
3IIEMEHTHI ONITHUECKOH |[B TEeJeKOMMYHMKALMOHHEX CceTax. Mooyiaauma M
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CeTH OeMOOYJIALUMA COIOTUYUECKONM Hecyleln. OINTHMYecKMe
VCUMIMTENM - MCTOUHMKM WyMa ¥ IMHAMAYESCKMM
miana=oH. OnTMUYecKMe OQMILTPH, UIMPKYIATOPEH,
MS0JATOPEL u aTTeHOaTOPEL . (MeTOOEL
MOOVJIAUMM M OeMOIYJALUMM OITHMUSCKOM Hecyllel,
ClleKTpaJjibHoe u BpeMeHHOe pasmejyeHne
OINTHUUECKIMX CTBOJIOE; OPMHLMIE peleHepalnn
CUMIHaJCE, OCHOBHEIE VSJIEL pereHepaTopos;
ONTHMYECKME YCHMIMTEIM; ) .

5. ApxmTeKTypa ARTHMEHEE TeXHOJOI'MM OINTHMYESCKOIO OOoCTyIa.

OIITHUE CKHX CeTelH TexXHOJOTMM [NaCCHMBHEX CIOTHMUECKMX CeTel.

pgoctyra FTTx u PON.
6. OCHOBH TEXHOJOTMM: YacTOTHEII IJaH, ob20p
KOMIIOHEHTOB, oMz ariHd ceTHu. Ob=zop
MY JIbETUCEPBMCHBIX TP aHCIOPTHEIX nraThopm
(MSTP) NoOoepXMEanuMx  DWDM. TeCcTHPOBaHUE
ONTMUYESCKMX CHMCTeM CBA2M M olleHka saTpatr Ha| KP
OopraHMzalMen TecTHUpoBaHMA. ['MbpunoHele OTDM u
WDM CHMCTEME. Pacuémr MaK CHMaJIb HEIX IJIMH
pereHepalMOHHBX YUaACTKOB oJisg LMPPOBEX
BOJOKOHHO—OINTUUSCKMX CHCTeM Oepenmaur DWDM
paszaMuHOM Mepapxym STM.

[Tpumeuanwue: 113 — BEITTOIHEHNE ITPaKTHYECKUX 3alaHuit, KP — KoHTponbHadg padota, T —
TeCTUpoBaHHue, JIP — 3arura mabopaTopHo# paboThI.

MyIBTHILTIEKCHPOBAHHE
C pazfieTIEHHEM TI0
JyIHHe BOIHEL (WDM).

2.3.2 3aHsiTHSI CEMHMHAPCKOr 0 THIIA.

@opma
HarmmeHnoBanme
No CopepxaHue pasziena (TEMBI) TEKYIIETO
paszena (TeMbl)
KOHTPOIIA
1. ITudporoit curHan u IMCKpeTU3alnd, KBaHTOBaHue "
0COOEHHOCTH €ro KOOIMpOBaHUE ; TPYINOBOM MEM CHMT'HaJ.
IO YUEHH: AITOPHTMEL H IpynooBOM MEM CHMTHAJ = BpeMeHHOoe
MeTOMEI IH(POROIH rpynnocBpasoBaHme W KP
oﬁpa@nxncyrnmum]g MyJIBETUIIIeKCHUPpOBaHMe. PasHOCTHEE MeTOIEL
OCTI mHHeHOEe H bopMMpOEBaHMA LMPPOBOTO CHMI'Hala (AIIM,
HeJTMHEHOe KomupoBanue |AIVKM) .
2. AT OpHTMEL (IMHelHEEe n CTEHKOBEE KOOEL
dopmIipoRaHHS KOJIOB, |06opyIosBaHmA): AMI, CMI, HDB-3, mBnB, KP
Haubonee IMHPOKO BIF, Mwuanepa M 5»Op. OLeHKa DapaMeTpoR
HCITONTB3YEMBIE B IIPAKTHKE [JIAHEMHEIX KOOOB: M3OETOUHOCTL, TEKyWLad
BOCII uMbporad cymMa, SHepleTHMUecCKUM CIeKTP.
3. BeuMcIIeHME IJIMHE pereHepalMoHHOTO
PacueT muHHEI L
yaacTka JIVMUTUP OB aHHOM BaTyxXaHueM.
PETeHEPAIHOHHOTO KP
BeUMCIIeHUE OJIMHE pereHepalMoHHOTO
YA, ydacTka JMMUTHMPOBaHHOM IMchoepcHuell.
4, TonoJorma ceTel, pPeRepRMpoOBaHNKE .
CTpyKTYypHad cxXeMa MyJdbTullllekcopa SDH .
. CeMelCTRO oBbopYIOORAHMA SDH.
IToctpoerne ceteirt SDH P
OBOopYIOORAHME SDH P aBIMYHEX KP
(armrapatypa OCII mg 5 "
OpOURBOOMTEJIEN . PamropeleliHble "
Pa3HUHEIX YUACTKOB CETH).
CIIYTHUKOEBEIE CHCT &MEI SDH. MeToner
vIpaeJjaeHMa ceTbBR SDH.
5. Mopems 1moMex It ryasz—guarpamMa, kosdhdrUMeHT BUTOBEX KP
IIPOEKTHPOBAHM S M OLEHKH [OLMOOK . PacuerT nJjas—marp amMmMel .
3 PexTHBHOCTH paboTsl [MeTomonormd TEeXHUKO-~BKOHOMWUUECKOT O
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I'HraGHTHBIX CHCTEM TEeCTUPOBAHMA ONTUYECKMUX CUCTEM CBAZU
OILTHYE CKOM CBI3H
6. (DpemMymlecTBO GFP 00 cpaBHeHuioo < HDLC;
VCAT, LCAS). TexHoJgormsa RPR: ToOIHOJODMA,
Kommonents: NG SDH |MAC  ypoOBEHL, MaydYeHMe  TONOJOTMM U
saumTa, ypaBJieHMe IoJIoCcon M Qos,
aJlTOPMUTM CHIpaBedIMBOIC OOCTyIlAa.
2.3.3 JIabopaTopHbIe 3aHATHSI.
HanmeHOBaHHE " @opMa TEKYILETO
Ne IIprmepHEI TepedeHs Ta0OpPaToOpHEIX padoT P
paszena KOHTPOIA
1 2 3 4
IP ampecaumA (c mMchnoabsobaHMem VLSM) . . .
3 @aii ¢ BEIMTOTHEHHOM
1. 6-8 Eaz0oBEHEe KOMAaHIOH HaCTROMKM o 7
; nabopaTopHOH paboroit
MaplipyTHU3aTopoe Cisco.
HacTpolika MaplpyTUEUPYEMEX CeTeln.
) 9.10 CraTHueckad MaplWpyTHssalumdg. IIpoToKoJ @aiti1 ¢ PRIITOIIHE HHOH
' 4 MapupyTrusauny RIP. [IpoTOKOJ nabopaTopHOi paboToi
MapupyTusaumm OSPE.
BazoBbEe KOMaHIE HaCTPROMKM 7 B
@aiil ¢ BEITTOTHEHHOMH
3 10 kKoMMyTaTopoB Catalyst. u d
nabopaTopHOi paboToiH
KoHpurypupoeanue VLAN.
MeTone Tpa”HcadumMy IP ampecon NAT
4 1 (cTarTrMueckad, IMHaMMUueckKad). @A ¢ BEITIOMHE HHOMH
TpaHCHAUMA aIpecoB C HOMepamM HOPTOB |r1abopaTOpHOH paboToit
PAT
KoHdUTypHpOEBaHMe MaplipyTHM2allM MeXIy
5 11 VLAN-ceTdaMM, HacTpoOWKa CIVCKOB DA ¢ BRIIIOITHEHHOM
noctyna (access-list) Ha TabopaTopHOH paboToMH
MapllpyTHU3aTopax.
6. 6-11,18 Basorag HacTpolika OpoTokola BGP-4 @anncmnqme}monu
nabopaTopHo# paboToiH
KoubdurypmupoEaHMe ceTM Ha OCHORBEe @Al ¢ BEITOTHEe HHOH
Lo 6-11,17-19 T
opocTokoynos BGP m MPLS. TabopaTopHOH paboToMH

IIporenenue

3aHATAN  1abopaTOPHOro

NIPaKTUKyMa

IIPeLyCMOTPEHO

B

«KOMITBIOTEPHOM KJIacCe CITeIMUaIbHBIX AUCIUINH» (ayauropus 205¢) Ha OecruiaTHOM
smynsarope GNS3, ¢ 00sg3aTenbHOM, MpeIBAPUTENILHON CaAMOCTOITENILHON OATOTOBKOI K
HUM II0 BHujeo jekimaMm. OImicaHusd Teopud, MeTOAWHYECKHUe YKa3aHWd U 3a/laHud IIo
BBITIOJHEHIIO JITA0OPATOPHBIX PaboT pacIioNlararoTcsl B 3IeKTPOHHON HMH(OPMAIOHHO-
obpazoBarenbHOll cpere MomymnpHoro Jlumammdaeckoro Obyuernsa Kyol'Y mo anmpecy B
Wurepuert http://moodle.kubsu.ru/enrol/index.php?id=372.

2.3.4 IIpumepHasi TeMaTHKA KYPCOBBIX NIPOEKTOB.

Opraﬂﬂsam/m KOpPIIOPaTHUBHBIX ceTell Iepegadn  HaHHBIX

MHOI'OMOAOBEIX OIITHMHECKHX BOJIOKOH HOBOT'O ITOKOJICHIIA

3anmTa MHGOPMAIMKM B BOJOKOHHO-ONTHYECKHX CeTIX
mudpOBaHIL

Hzmepermns obpaTHbIX oTpaxeHuii 8 BOJIC
IIpoexTHpoBaHue MarucTpaabHOH BOJIOKOHHO-OITHIECKOH
opraHm3army GyHKIMOHpoBaHud obopynosarusa [TAO MTC

C HCIIOJIBE30BaAHHEM

HyTéM KBaHTOBOTO

JMHUNW CBI3U I

5.  IIpuHIMIIBI IIOMEXOYCTONYIBOIO KOAMPOBAHUA U METOIbI OLEHKU 3(peKTHBHOCTU
IIPIMEHEHI IUKIMIeCKIX KOIOB



=

9,
10.
11.

12

13.

14.

15,

16.
17
18.
19,
20.

21
22.

23.
24.

23.

26.
27.
28.
24,
30.

31.
32,
33
34.
35,
36.
£ 5
38.
39.
40.

41.

OmnrTudeckyue JaTUUKY B aBTOMATHU3HPOBAHHBIX CUCTeMax YIIPaBIIeHII
HsroTopieHne KaHaIbHBIX BOIHOBOIOB B CTEKJIaxX
HsroToBieHne 5IeMEHTOB MHTErpajbHOM ONTHKU  3JIeKTPOCTHMYJINPOBAHHON
MUTpalieli HOHOB
Opranmsanms yeayr cereil FTTH ¢ ncriompzoparuiem cetu FI'TB
MeTozp! IIPOITyCKHOM CITOCOOHOCTH HEIIPephIBHEIX KaHAJIOB CBSI3H
Ananmms 5 peKTUBHOCTI [1aKeTOB IIpOrpaMMm MOJIeTIIPOBAaHIL
MH(OKOMMYHIKAIIOHHBIX ceTell
HccnepoBaHue — CIIEKTPAIbHBIX 1 ABTOKOPPEISIIMOHHBIX  XapPaKTEePUCTHK
(pazoMaHNITY IMPOBAHHBIX IIIIPOKOITOIIOCHBIX CUTHATIOB
Opraumzamms ceteit aboneHTckoro moctynma FITB B MuxpopaifoHax dYacTHOTO
JKIIOTO CeKTOopa
HccnepoBaHne ¢ aHamI3 OCHOBHBIX TEXHHYECKHX XapaKTePUCTUK ONTHYECKUX
TPaHCIIOPTHEIX ceTell cBiI3U
PaspaboTrka MeToAmKH  TECTHPOBAHMS  ONTUYECKMX  I1apaMeTpOB  CeTel
abonenTckoro goctyna FTTH
Kprmrorpaduteckre MeTOIE! 3aimTH MHGOPMAITAH B TeJIEKOMMYHUKAITASIX
[TpoexTupoBaHie Kpocc-koMmyTaTopa Ha Arduino
I[P Tenedorms B ceTsix HoBoro nokoneHns NGN
[Mudporsre TpancnoptHeie cetn SDH
CpaBHUTEIBHBIII ~ @HAM3  BO3MOXHOCTEHl  CHCTeM  yIpaBJIeHUS THOKUMU
MysbTUIDIEKcopamu 11T
3armuta BOJIC OT 351eKTpOMarHiTHOT O BIIMSHUSL.
IIpoexTupoBaHue, N3rOTOBIIEHNE U 3KCIIEPHMEHTAIBHOE HCCIeOBaHUE SIEMEHTOB
HMHTer pajJbHON ONTUKHU A9 TeJIeKOMMYHUKAITMOHHBIX U CEHCOPHBIX CHCTEM.
[IpoexTupoBaHye ONTUYECKUX ceTell CBI3M.
Pazpaborka mogonTUMaNbHEIX aITOPUTMOB OOpPaOOTKU CHUTHAIOB B OECIIPOBOIHBIX
cHCTeMax.
PazpaboTrka craTHCcTHHEeCKIX MOAETel I WCCIeNOBaHUS IIPOLIECCOB OOpadOTKU
CUT'HAJIOB B O€CITPOBOHBIX CHCTEMaX.
ITndpoBele cuCTeMEI YIIpaBIeHUSI M KOHTPOJIA.
TenmexoMMyHUKAITMOHHEIE TEXHOJIOIHU.
Wzrorosnenue 1 nccieopanne (PyHKIFIOHATLHBIX 3IEMEHTOB OIITUYECKOU CeTH.
MeToas! iepegayn 1 0OpabOTKU TUCKPETHBIX CUTHAJIOB.
UucneHHOE  MOJETMpPOBAHHE  TEXHOJOTMU  W3TOTOBNEHUS  (PYHKITMOHAIBHBIX
5IIEMEHTOB OITUYECKON CeTH.
BosokoHHO-oNTHYeCKNe JIMHUY CBA3U.
OcCHOBHEI€ 3IIeMEHTHI pacteTa U IIPOeKTUPOBAHNE CeTel.
ITopsiiox BBOZA B HKCILIYATAIIIIO BOJIOKOHHO-OIITHYECKUX JIMHUN CBS3H
Ilepemaun roOCOBBIX COOOIEHI Yepes ceTh ¢ ITaKeTHOU KOMMYTalleit.
MopemipoBanue (PYHKIIMOHIPOBAHUS TeJIeKOMM YHIKAIIOHHBIX CHCTEM.
CriexTpasbHas 06paboTka IepuoUIecKIX CUTHAIOB MaJIOH JUTUTEIFHOCTH
IIpoexTnpoBaHue 30HOBON BOJIOKOHHO-OIITHIECKON JIMHIUN CBI3H
WsroToBneHne MHTET palbHO-ONTHYecKX pasBersuTenei ang BOJIC
PexOoHCTPYKIMSI MarCTPaJIbHbIX JIMHUIL TOPOACKOL TenedOHHO ceTn
3amura 30HOBOWM BOJIOKOHHO-OIITHHYECKOH JIMHMM CBA3H OT BIIIHUS BHEIIHIX
3NIeKTPOMAarHUTHBIX ITOJIel
IIpoexTupoBarne DWDM-cereii cBa31
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42. Metogpl pacuéra XapaKTepUCTUK HallpaBIEHHBIX OTBETBJIEHUII Ha OCHOBE
HMHTer paIbHO-OIITHYECKUX BOIHOBOLOB

43. IIpoexTnpoBaHme TOPOACKIX ceTell CBSI3U C IpuMeHeHneM obopynoBanus CWDM

44. HccnemoBaHue ONTUMATIBHBIX METOLOB MOIYIISIIMI B OIITHUECKUX CHCTeMaX CBS3U

45. HccnemopaHue MO peal3alliil BUPTYalIbHBIX YaCTHBIX ceTeil

46. Obpabotka coobrienmii B ceTsxk NGN

47. MeTonpl onucaHud U OCHOBHBIE XapaKTEPHCTUKU CUTHAJIOB C MMIITYJIhCHO-KOZOBOM
MO JISIINeN

48. HccrnemoBpaHne CUCTEM TeJIleKOMMYHHKAIMOHHOTO ITO3UITMOHUPOBAHUS C yIATIEHHBIM
MOHHUTOPHHT OM

49. MeTtoapl peamzalliid MHOTOAIPECHON MAapIIPyTH3alliil B TOPOJICKON CeTU
IpoBaiiepa

Metomnueckue YKa3aHUs 1o BBITIOJTHEHUIO KYPCOBBIX IIPOEKTOB:
http://ftf kubsu.ru/htmlfiles/dip/MetodUk201 7 rtf

2.4 IlepeueHb Y4UeOHO-METOAHUECKOr0 OOeCHevYeHHsI sl CAMOCT OSITeJIbHOI
Pa0OTHI 00YYAIOIIUXCS MO JUCHHILTHHE (MOAYJIIO).

Obmue © MeToIUYecKWe pPEeKOMEHJAIlN CTYJE€HTOB pasMeIleHbl B  3IeKTPOHHOM
MH}pOPMaITMOHHO-00pa3oBaTeNbHON  cpene  MomynsHoro JluHammdeckoro OOydeHUs
Ky6I'Y http://moodle kubsu.ru/enrol/index.php?id=372.

[lepeueHs yueOHO-METOAMIECKOT0 O0eCIeUeHUS
No Bug CPC JWACITAIUTAHEI IO BBITIOJIHEHUIO CAMOCTOSTEIHHON PabOThI

I [TIpopabGorka yuebnoro 1. CetTm  ®  cucTeMBl  Hepefadyd  MHQOPMAITIH:

(TeopeTudeckoro TeIEKOMMYHUKAIMOHHBIe ceTtn/ mox pen. K. E.
MaTepuana), Camyiinosa M. : MHWzpmarensctBo [Opaiit, 2017.
IIOATOTOBKA K www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-
TeKyHlefI " E554ACBBBE29

TIPOMEXXY TOTHOM 2. I'opnuenko, o MHorokaHanbHEe
aTTecTalVH (3aT6Ty 1 TeJIeKOMMYHUKAIMOHHBIE cucTeMbl. Mockpa : I'opsas
SK3aMeHY) mHus-Tenexom, 2013. — 396 C.

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

3. Bunokypos, B.M. IludpoBele cucteMbl Iepemadn
Tomck : Tomckuil rocygapcTBeHHBIN YHHUBEPCUTET
CHCTeM YIIpaBJIeHUsd U pamuosnekTponuku, 2012. - 160
c. http://biblioclub.ru/index.php?page=book&id=209018

4. Bnaco .M. Texnudeckad AMArHOCTUKA COBPEMEHHBIX
mdpoBrIx ceTeil cBs3u. OCHOBHBIE IIPUHIIMITHL U
TeXHIYeCKUe  CpeflcTBa  H3MepeHUiI  I[IapaMeTpOB
niepenauu g ceret PDH, SDH, IP, Ethernet u ATM/
Ilox pex. M.M. Iltuuasukosa 2012 1., c. 9-28.

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

6. OnTideckrie TelleKOMMYHUKAITIOHHBIe crucTeMbl / B.H.
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Il'opouenxo [u ap.]. Mocksa : 'opsguas mmmng-TenexoM,
2011. — 368 c. https://e.lanbook.com/book/5147.
7. llaparroeuy, C.H. MHOroBOIHOBEIE OITHYECKUE

crcTeMbl B3 : - Tomck : TYCVYP, 2013. - 157 c. :
http://biblioclub.ru/index.php?page=book&id=480597

8. Meronuueckue yKa3aHII 10 OpraHm3aI
CaMOCTOSTENbHOI paboThl CTYEHTOB, YIBEPIKICHHBIE
kadeapoil  ONTOSIEKTPOHUKH, HpPOToKon Ne 6
ot «01» mapra 2017r.

IloaroroBka x
MIPaKTUYEeCKIM
3AHITHSIM

1. KcenodouroB C.H., IloptHor 3.JI. Hampasmsrorme
cucTeMBl 3leKTpocBa3u. COopHHK 3amad. YdeOHoe
riocoOme /i1t By30B/ 2-e 3., crepeoturr. 2014 r. 268c

2. Canex b., Tetix M. Ontuka u ¢otoruka. [IpuHImIIHGL
npuMmeneHus 1.2. Jlomronpyauerii: HMzpatensckmii oM
«HuremwiexT», 2012 — 784 c.

3. Metomnueckue yka3aHns 10 OpraHA3aIun
CaMOCTOSTEIbHOU pabOTHI CTYACHTOB, YTBEPIKICHHEIS
Ka(epoil ONTO3IEeKTPOHNKH, TIPOTOKOT Ne 6

oT «01» mapra 2017r.

Iloaroroeka x
BBITIOTHEHITIO
J1abopaTOPHBIX paboT

1. MeTtomunaeckue ykazaHus 10 OpraHU3aIIN
CaMOCTOSITENILHOM PabOTHI CTY/IEHTOB, YTBEPKICHHBIE
Kade1poil OITOAIEeKTPOHUKH, IIPOTOKOI Ne 6

oT «01» mapta 2017r.

2. MeTomudaeckye peKOMeH Ialliy, OITUCAHUS 1 3aJJaHIS K
MIPOBEJICHUIO JTAOOPATOPHBIX PA0OT pa3MelleHEl B

AJIEK TPOHHOI MH(pOPMAITMOHHO-00pa30BaTeIbHON cpejie
MopmynsHoro JluHamiraeckoro Ooyuernns KyolyY
http://moodle.kubsu.ru/enrol/index.php?id=372

3. Orrrugeckue 1 poBbIe TeIeKOMMYHUKAITIOHHEIS
cucTeMsbl: TabopatopHslil mpakTukym. / A.C. JlepdueHko,
B.B. Cmocaperckuii, H.A. fxosenxo/ ISBN 978-5-8209-
0872-9 Kpacronap. Kybauckuii roc. yH-T, 2013.
Y.1:BreneHue B TEXHOIOTUIO IU(POBBIX
TenekoMMyHUKarmonHsix ceteilt TCP/IP. 82¢.

4. OnTuueckne NUQPOBBIE TEIeKOMMYHUKAITIOHHEIE
cucTeMbl: JabopaTopHslil mpakTukym. / A.C. JlepdeHko,
E.A. JlaBpenTrena, IO.A. Tuxonosa, H.A. SlxoBenko/
Kpacuonap. Kybauckuii roc. yH-T, 2013. 9.2: OcHOBHI
PaboTEI pacIipe/ielIeHHBIX ceTell Ha Ga3e mpoTtokonos BGP
u MPLS 153c.

ITepeuens yue0HO-MeTOHIECKOr O 00ecTieYeHUs] JUCITHILTHHBI
10 TeMAaM IPOr paAMMbI JJIsI IPOPAOOTKH TEOPETHIECKOro MaTepHaIa

Haumenosanrue
pazena

IlepeueHs yaeOHO-METONIYECKOrO OOeCIIeIeHIIA
JUICITATUIMHEI ITO BEIITOJHEHHIO CaMOCTOSTeNbHOM paboThl

Brejenne B TeXHOIOTHH
IHI(POBBIX OIITHUECKHX

TeIEeKOMMYHITKAIHOHHBIX

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

TepegayIn)

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

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

@oxuH, B.I'. [IpoekTHpoBaHIHe ONTHUYECKOH CETH OCTYIIA : yueOHOe
nocobne Horocubupck : CHOHPCKILI TOCY JApPCTBeHHELT YHHBEPCHTET
TelleKOMMyHHKaIIi H HHpopMaTuku, 2012. - 311 c. URL:
http://biblioclub.ru/index.php?page=book&id=431523

ITudporoit curHan u
0COOEHHOCTH €0
TIOIYUEHH . alTOPHTMEL H
MeTOJEI IHPOBOIH
00pabOTKH CHTHAIOB B
OCII (MKM, AJTM,
AJTUKM H ap.) mHHEHHOE
H HETHHEHHOE
KO/IHPOBAHHE

Topouenxo B.H, Teepeyxuii M.C. MHOTrOKaHalbHEIE
TelIeKOMMYHHKAITHOHHEIE CHCTeMEL/ YUeOHHK LI BY30B 2-e¢ H3aHHe
2013 1., c. 17-36.

Kpyx B.H. TeneKOMMYHHKAI[HOHHEIE CHCTEMEI H ceTH. COBpeMeHHEIe
TexHonoruu T1. \ M. : T'opsuas Jlmrmsa-Temexom, 2012, c. 42-87, 88-
104.

Bunoxypoe B.M. 1ludpoBsie cHCTeMEI Iepefadul : yuel. mocolHe /;
QenepaTbHOEAreHTCTBO 10 00pazoBaHHI0, MH-T JOI. 00pa3oBaHHA,
(paKyIbpTeT IOBBHIINEHHT KBAM(HKAHH. — ToMcK : ToMcK. roc. yH-T
CHCTeM YIIP. H pajiHo3NeKTpoHuKH, 2012, — 160 c.

Y. Tomacu Snexrponrsie 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.: 3xo-Tpermz, 2002. c. 25-53, 56-65.
doxuH, B.I'. KorepeHTHbIe ONTHYECKHE CETH : yueOHOE TTOCcO0He
HoBocuGupck : CHOHpPCKHIT TOCYTAPCTBEHHEIH YHHBEPCHTET
TelleKOMMyHHKauiH H wH(popMaTmiw, 2015. - 371 ¢. URL:
http://biblioclub.ru/index.php?page=book&id=431522

AITOPHTMEL
(OopMHPOBAHTLA KOZOB,
HaHOoJee IIHPOKO
HCIIONB3YeMbIE B IIPAKTHKE
BOCII

ITudpoBsle H aHATOTOBBIe CHCTEMEI Tlepeiayd : yuel. jIsd By30B / IO,
pen B.U. UpanoBa. — M. : Paguo u cBm35, 2005. — 232 c. (5-a21'1aBa).
Bunoxypoe B.M. 1ludpoBsie cHCTeMEI Hepefaud : yuel. mocobHe /;
@eplepanbHOEareHTCTBO 10 0OpazoBaHmio, MH-T gom. o0pa3oBaHH,
(axympTeT ToBBOIIEHHS KBamu(pukarum. \ Tomck : ToMmck. Toc. VH-T
CHCTeM YIIP. H PAJTHOINEKTPOHHKH, 2012, c. 121-141.

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

[IneznoxporHad IH(poBast
Hepapxusa (PDH).

Bracoe W H. Texumiueckad JHATHOCTHKA COBPEMEHHEIX IH(POBBIX
ceTefl cBs3M. OCHOBHEIE IIPHHIUIIBI H TeXHHUECKHE CpPefiCcTBa)
H3MepeHH mapaMeTpoR Tepeaaun g ceTedt PDH, SDH, IP, Ethernet
u ATM/ Ilog pex. M.M. ITtrurmkoBa 2012 1., c. 28-41, 255-275.
T'opouenxo B.H, Teepeyxuii MC. MHoOTroKaHaIBHELE
TeleKOMMYHHKAI[HOHHEIE CHCTeMBI/ YUeOHHK JIA BY30B 2-€ H3JIAHHE
2013 r., c. 42-73.

Baxnarnoe. H.I'. TeXHOIOTHH H3MepeHMI ITIepBHUHON ceTH YacTh 1.
Cuctemsr E1, PDH, SDH \ M.: 3xo-Tpenn3, 2000, ¢. 25-53, 56-65.
Bepxyn MA., O.P. Xodaceewy. 1TudpoBrie CHCTEMBI CHHXPOHHOH
xommyTarwm \ M.: Oxo-Tpennz, 2001, c. 21-69.

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

Cnenos HH. CoBpeMeHHEIE TeXHOJIOTHH I (POBEIX
ONTOROJIOKOHHEIX ceTell cBa3m (ATM, PDH, SDH, SONET u WDM),
\M.: Pagmo u cBa35, 2003, c. 9-41,

Huxymocxuii  H.E.  Onrmdyeckme — HHTepdedcel  IHQPOBHIX
KOMMYTAITHOHHEIX CTAHINII M ceTH HocTyna Texuocdepa 2006, c. 77-
92, 130-152.
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BmmoxypoB, B.M. L{u¢poBsie CHCTeMEI Tlepe JauH : yueOHoe IocobHe
/B.M. BiHokypoe. - ToMck : ToMcKuHit TocyTapcTBe HHEL
YHHBEPCHTET CHCTEM YIIPABIEHHI H pamosTeKTpoHukH, 2012. - 160
c.; To xe [OmexrponHsri pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=209018

@oxuH, B.I'. [IpoekTHpoBaHHe OIITHYECKOH CETH JOCTYIIA : yueOHOe
nocobne Horocubupck : CHOHPCKII TOCY JAPCTBEHHELT YHHBEPCHTET
TelleKOMMyHHKaImi H HH(opMaTmiw, 2012. - 311 c. URL:
http://biblioclub.ru/index.php?page=book&id=431523

Pacuyet gHmBI
PereHepaHOHHOI O
y4acTKa.

Keenogponmoe C.H., Ilopmnoe 3.JI. Hampapnfrolie CHCTeMEI
anmeKTpocBa3H. COOpHHK 3afady. YuyeOHOe TocoOmHe IjId Byz0B/ 2-e
3., crepeormit. 2014 (2004) r. 268 cTp., c. 167-175.

/56110 Beiitu, J0eur Paiim BOITOKOHHAS OIITHKA: TeOPH H IIPaKTHKA \
M.: KYJHUII-TIPECC, 2008 c. 207-228.

Hearnoe B.H. 1Tu(poBHe H aHATOTOBEIE CHCTEMEI IepefauH : yuel.
mia ByzoR / B.I1. UpanoB u map. ; mox pex B.M. IMBanora. — M.
:T"opsguas mrug-Terxexom, 2003. — c. 306-314.

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

OCHOBEI CETEBEIX
TeXHOIIOT HI.

OnTHyecKHe TH(QPOBEIE TeNeKOMMYHHKAIIHOHHEIE CHCTEMEL:
nmaGoparopHslit mpakTHEYM. / A.C. Jlesuerko, B .B. CirocapeBcKit,
H.A. SIxoeenxo/ ISBN 978-5-8209-0872-9 KpacHozmap. KyOaHcKkHit
roc. yH-T, 2013. Y.1: BBejieHHE B TeXHOIOTHIO ITH(PPOBEIX
TeleKoMMyHHKaITHOHHEIX ceTeit TCP/IP. 82¢

CeTH B CHCTEMEI IlepelauH HH(OPMAIHH: TeTeKOMMYHHKAITHOHHEIE
CeTH : yueOHHK M ITPAKTHKYM /IS aKajieMHUeckoro 6axamappmara / K.
E. Camytimor [u apM. : U3paremscTBo IOpaitt, 2017. — 363 c.
www_biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-

E554ACBBBE29

Bepmun, A H. OcHOBHEIE TPOTOKONE! I1HTepHET : yueOHOe TToco0He
Mockra : UHTe pHeT-YHHBe pcHTeT MHpOpMAIHOHHBIX TeXHOIOTHIt,
2008. - 504 c. http://biblioclub.ru/index.php?page=book&id=232986

Crex mpotoxonos TCP/IP
u IP-agpecarpid.

OnTnyeckue IU(POBEIE TeTeKOMMYHHKAIHOHHEIE CHCTEeMEL:
nmaboparopHeIit mpakTHEYM. / A.C. Jlesuerxko, B .B. CirocapeBcKwit,
H.A. SIxorenxo/ ISBN 978-5-8209-0872-9 KpacrHozmap. KyOaHckuit
roc. yH-T, 2013. Y.1: BBejieHHe B TeXHOIOTHIO ITH(PPOBHIX
TeleKoMMyHHKaHOHHBIX ceTeit TCP/IP. 82¢

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

OCHOBEI Te XHOJIOTHH
Ethernet.

OnTrueckHe THQPOBEE TelleKOMMYHHKAIHOHHEIE CHCTEMEL:
TabopaTopHsIH MpakTHKYM. / A.C. Jlepuenko, B B. CmrocapeBciiii,
H.A. SIxorenxo/ ISBN 978-5-8209-0872-9 KpacHozmap. KyOauckuit
roc. yH-T, 2013. U.1: BrejieHHe B TeXHOIOTHIO ITH(PPOBHIX
TelleKOMMyHHKAITHOHHEIX ceTeil TCP/IP, 82¢

CeTH B CHCTEMEI Ilepe/iauH HH(pOPMAIHH: TeJIeK OMMYHHKAHOHHEIE
CeTH : yueOHHK H IPaKTHKYM 11 aKaJieMHiueckoro Oaxamagpuara / K.
E. Camyitmor [u mpM. : U3paremscTBo IOpaitt, 2017. — 363 c.
www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-

ES54ACBBBE29

MaprpyTH3ama 1
IIPOTOKOTIBI
MAPIIPY TH3AIITH.

Onrryeckue IHQPOBEe TeIeKOMMYHHKAI[HOHHEIE CHCTEMEI:
nmabopaTopHsIi IpakTHKYM. / A.C. Jleuerko, B .B. CirocapeBCKHit,
H.A. SIxoBenko/ ISBN 978-5-8209-0872-9 KpacHomap. Ky6aHcKmit
roc. yH-T, 2013. U.1: BBepeHHe B TeXHOJOTHIO IF(POBHIX

TeleKoMMyHHKAITHOHHEIX ceTeil TCP/IP. 82¢
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CeTH H CHCTeMSBI ITepefaui HHGOPMAIFH: TelIeKOMMYHHKAIIHOHHEIE
CeTH : YueOHNK H IPaKTHKYM L1 akageMHuecKoro 6akamaspxara / K.
E. Camyitnor [u mpM. : Mzparemscteo IOpaitr, 2017. — 363 c.
www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-
E554ACBBBE29

10.

OCHOBEI KOMMYTAIIHIH,
MMPOMEKYTOUHOH
MAPILPYTH3AIHH, TIOHITHE
BHPTYAIbHBIX CeTeH

OnrrnyeckHe IHQPOBEIe TeTeKOMMYHHKAIIHOHHEIE CHCTEeMBI:!
naboparopHslit mpakTHKYM. / A.C. Jleeuenxo, B .B. CirocapeBckuit,
H.A. Sxoeerxo/ ISBN 978-5-8209-0872-9 Kpacuomap. KySanckrmit

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

VLAN. TeleKoMMyHHKaIHOHHEIX ceTeil TCP/IP. 82¢
CeTH H CHCTEMEI IlepelauH HH(OPMAIHH: TeTIeKOMMYHHKAIlHOHHEIE
CeTH : yueOHHK H ITPaKTHKYM 711 akajieMHueckoro 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(OPMAIJHH: TeTeKOMMYHHKAITHOHHEIE
pacrpenenéHHbIX ceTell  |ceTH : yueOHHK H IIPaKTHKYM [UL1 akaJleMHIecKoro OaxanaspHara / K.
WAN, cIiHCKH E. Camyimor [u mpM. : U3paremscTro IOpaitt, 2017. — 363 c.
YIIPaBIEHHA JOCTYIIOM. www.biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-
E554ACBBBE29
12. |SDH - mH(opmarmonHeie |BHHOKYpOB, B.M. I{H(pOoBEE cCHCTeMEI Hepe Jaul : yueGHOe Toco0He
CTPYKTYPEL H CXEMEL / B.M. BuroKypoB. - ToMck : ToMCKHI rocyTapc TRe HHBIH
TTpeoGpazoBaHHIt. YHHBEPCHTET CHCTEM YIIPABIEHH I H PaTHO3NeKTPoHHKH, 2012. - 160
c. ; To xe [OmexTponHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book &i1d=209018
13. |[Toctpoenne ceteit SDH |IlykanoB, B.H. BonrokoHHO-onTHUecKas TexHHKa. Mockea : MHGpa-
(armaparypa OCII gus HHxeHepHA, 2014. - 304 C.
Pa3THUHBIX YIACTKOB http://biblioclub.rw/index.php?page=book &id=234772
CETH). Huxymocxuwii  HE. OnrHueckKHe uHTe pdetcr I (POBBIX
KOMMYTAI[HOHHEIX CTAHIMH H ceTH AocTyma Texwuocdepa 2006, c.
153-158.
Cnenoe H.H. TexHonoruu IH(QPOBEIX ONTOBOIOKOHHEIX ceTei \ M.:
Pagro o cBa3E, 2000, c. 86-150, 211-222.
@pumari P. BOIOKOHHO OIITHYECKHE CHCTeMEI CBA3H. Cepmsa: Mmup
ces3m \ Texuocdepa: 2003, c. 288-339.
Kpyxmanée B.B. lludpoBkie cucTeMsI nepefaur. M.: Topsauasd mirHIS
— TenexomM, 2007, c. 138-157, 157-177.
Baxcnanoe HI. TeXHONIOTHH H3MepeHHI TMepBHUHOH ceTH YacTs 2.
CucteMsl cuaxpoHm3armuH M.: Sxo-Tperaz 2000, c. 67-130.
Kpyx BE.H. TeneKOMMYHUKAIHOHHEIE CHCTEMEL H ceTH. COBpeMeHHEIE
TexHodoruu T1. \ M., : Topsuas Jlnemsg-Terexom, 2003, c. 122-140.
14. |CHHEXpOHI3AINLIL B @oxmH, B.I'. [IpoekTHpOBaHHE ONTHUYECKOH CETH JIOCTYIIA : yueGHOe
IHQPORBIX CHCTEMAX noco6ue HoBocuOHpCK : CHOHPCKIIT TOCY JAPCTBEHHEI YHHBEPCHTET
nepeayd (TaKToBad, TelleKOMMYyHHKAIHH H wH(GopMaTuiu, 2012, - 311 ¢, URL:
ITHKIIOBAT H http://biblioclub.ru/index.php?page=book &id=431523
CBEPXIMKIOBAL T'opouenxo BH; Teepeyxuii M.C. MHOrOKaHaIbHEIE
cuaxpoHm3arg B OCII,  |TeleKOMMYHHKAITHOHHbBIE CHCTeMbI/ YUeOHHK IS BY30B 2-e H3JaHHe
OIeHKA ITapaMeTPOR 2013r. 396 cTp. c. 74-103, 150-240.
CHCTeMbI CHHXPOHM3AUNN). | Biacoe H.H. TexHmueckad THATHOCTHKA COBPEMEHHBIX IH(POBEIX
ceTefl cBsa3M. OCHOBHEIE IIPHHIQMIEI M TeXHHUECKHE CpelcTBa
H3MepeHHIT TapaMeTpoB Iepegaun g ceTeit PDH, SDH, IP, Ethernet
u ATM/ Ilog pex. M.M. ITTiurmkoBa 2012 1. ¢. 122-133, 314-320.
Baxnaroe H.I'. TeXHONOIHMH H3MepeHHI TepBHYHON ceTH Yacts 2.
CucreMbl cCHHXpOHH3aIHH M.: Oko-Tpenas 2000, c. 5-52.
Kpyxmanée B.B. IludpoBsie cucTeMsl Nepegaur. M.: ['opgyasd IHHL
— Temexom, 2007, c. 209-260.
15, |©yHKIOHATBHEIE IlykanoB, B.H. BonokoHHO-oIITHYecKasd TexHuKa. Mockea : TH]pa-
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3IIEMEHTHI OIITHUECK O
CeTH (MeTOBI MOXYILAIIII
H IeMOTyJLLIII

OITTHYe CKOH HecyIIelt,
CIIeKTpalTbHOe U
BpeMeHHOE pas3/ieIeHIHe
OIITHYE CEKHX CTBOIIOR,
TIPHHITHIIEI PereHePaIF
CHTHAIIOB, OCHOBHEIE Y3JIbI
pereHepaTopoB;

OIITHYE CKIHE YCPUIPITeJIPI;).

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

®oxuH, B.I'. KorepeHTHBIe OIITHYECKHE CeTH : yueGHOe TocoOHe
HorocuGupck : CHOHpPCKIIE TOCYAAPCTBEHHBI YHIHBEPCHTET
TelleKOMMyHHKaIi H HH(opMaTuii, 2015. - 371 c. URL:
http://biblioclub.ru/index.php?page=book &id=431522

@oxuH, B.I". [IpoekTHpoBaHIe OITHYECKOH CETH JOCTYIIA : yueOHOe
nocobue Horocubupck : CHOHPCKILI TOCY JapPCTBEHHEIT YHHBEPCHTET
TeleKOMMyHHKaI it H HH(opMatniu, 2012. - 311 c. URL:
http://biblioclub.ru/index.php?page=book&id=431523

16.

OCHOBHBIE 3NIeMEHTHI
pacyera H
ITPOeKTHPOBaHHe ceTel
SDH

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

Bracoe H.H. TexHHUeCcKasd THATHOCTHKA COBPeMeHHEBIX ITHQPOBEIX
ceTel cBA3H. OCHOBHEBIE ITPHHITHIILI H Te XHHUECKHE Cpe/CcTBa
H3MepeHHI TapaMeTpoB Iepeaaur g ceTeit PDH, SDH, IP, Ethernet
u ATM/ TTox pex. M.M. ITtaurmkoBa 2012 1. c. 275-293.

Cnenoe H.H. TexHomoruu IH(QPOBEIX ONTOBONOKOHHEIX ceTelt \ M.:
Pajo u cBs36, 2000, c. 229-238.

JIMHHH Ilepeflaydl BOMOKOHHO-OIITHUECKHE Ha MATHCTPAIBHOH H
BHYTPH30HOBEIX IepBHUHBEIX ceTsx BCC Poccun. TexHuueckas
IKCIUTyaTaua. PyxoBoyimmii TexHmueckni marepman (PJ] 45.047-
99), ot 01.02.2000r.

LE.

ITporokomsL
B3aHMOZEHCTBH A Me KLY
ceTsv IPv4 1 IPv6.

CeTH H CHCTeMSI Tlepe/iaud HH(pOPMAIHH : TelleKOMMYHHKAIlHOHHEIE
CeTH : yueOHHK M ITPAKTHKYM /IS aKajieMHUeckoro 6axamappmara / K.
E. Camytimor [u apM. : U3paremscTBo IOpaitt, 2017. — 363 c.
www_biblio-online.ru/book/D02057C8-9C8C-4711-B7D2-

E554ACBBBE29

I8.

ITpOTOKOIN TPAHHIHOTO
uomo3a (BGP).

OnrHueckHe IH(POBLIE TeIeKOMMYHHKAI[HOHHBIE CHCTEMEL:
nmaboparopHeIi mpakTHEYM. / A.C. JlesueHko, E.A. JlaBpeHTEEBa,
I0.A. Tuxonora, H.A. SIkoBerko/ KpacHomap. KyGarckeii roc. yH-T,
2013. Y.2: OcHOBH pa0OTH paclipe/ieleHHBIX ceTell Ha 0aze
nportoxoiaoB BGP u MPLS 153c.

Y smc P. ITpotoxon Cisco BGP-4: cripaBoUHIK 10 KOMAHAM H
HacTpoiixe. M.: M3garenscxmii oM «Buobsamc», 2002. — 384c.

19.

CTpyKTypa H peami3amus
COBPeMEHHOH TeXHOIOr HH
MPLS.

Bymeuiguaa, H.B. OnruMuzanud ceTei ¢ MHOTOIIPOTOKONBHOH
KOMMYyTAI[HeH 110 MeTKaM. [ DMeKTpOHHEIH pecypc] : MoHorpadus /
OnTruecKHe IH(POBEIE TeIeKOMMYHHKAI[HOHHEIE CHCTEMEL:
nabopaTopHsIH MpakTHKYM. / A.C. JlesueHko, E.A. JlaBpeHTheRA,
I0.A. Tuxonora, H.A. SIkoBerko/ KpacHomap. KyGarckwii Toc. yH-T,
2013. Y.2: OcHOBH paOOTH paclipe/leIeHHBIX ceTell Ha Gaze
npotokonoB BGP u MPLS 153c.

H.B. Bymepmmuna, J{.C. Tpudynciati, B.IT. ITyRanoB. — OIeKTPOH.
mgaH. — M. : Topsauas mirma-Temexom, 2010. — 144 c. — Pexum
gocTyma: http://e.lanbook.com/books/element.php?pll id=5129 —
3arm. ¢ sKpaHa.

20.

BBejieHHEe B KAUECTBO
obcmyxuBanus (Qos).

CeteBas 3armpTa Ha 6aze TexHoJorui Gupmer Cisco Systems.
ITpaxTHUeckIni Kypc : yueOHOe ITocoOHe ExaTe prHOYPI :
W3paTenscTBO Ypambckoro yHuBepcuTeTa, 2014, - 179 ¢, URL:
http://biblioclub.ru/index.php?page=book &id=275694

21,

APXHTEKTYpa OIITHYE CKHX
cetTei moctyma FITx 1
PON.

@oxuH, B.I". [IpoeKTHpOBaHHe OITHUECKOI CeTH JOCTyIIA : yueOHOe
mmocobne HoBocHOHpCK : CHOHPCKHI T'OCYJaPCTBEHHEL YHHBEPCHTET
TeJIeKOMMYHHKAIHI i MHGopMaTHiH, 2012, - 311 ¢, URL:
http://biblioclub.ruw/index.php?page=book &id=431523

Mexxemy A.M. TeXHONTOTHMH ITACCHBHOM ONTHYECKOH cCeTH \ XKypHal

«@DOoTOH BOKcIpecc», Ne7, 2013r., ¢. 28-32.
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Cyxogepxoe A.E. TexHHuecKoe pellleHHe IIOCTPOEHHA OIITIHYECKOH
ceTH aGOHEHTCKOTO JOCTYIA B CTPOSIIIXCS MHOIOKBAPTHPHEIX JOMAaX
\ xypHaI «DOTOH DKcmpecc», No7, 2013r., c. 33-37.

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

Cyxoeeproe A.E. TeXHHUYeCKOe pellleHHE ITOCTPOEHI OIITHYECKOH
ceTH a0OHEHTCKOIO JOCTYIIA B CTPOAIIMXCS MHOIOKBAPTHPHEIX JOMAX
\ xypHaI «DPOTOoH DKcmpecc», Ne5, 2013r., c. 30-34.

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

T'ackeeuuw E.F. Cetn PON pgmni palioOHOB YACTHEIX [OMOBIAAEHIHL \
EKypHaT «DoToH JKcmpece», Ne2, 2012r., c. 22-28.

22.

My THIDIEKCHPOBAHHE C
pa3felleHHeM IO YIHHE
BOIHEL (WDM).

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

@okuH, B.I'. KorepeHTHEIe OITHYeCKHe CeTH : YueGHOe TocobHe
HoBocuGupck : CHOHpPCKHIT TOCY/TaPCTBEHHEIH YHHBEPCHTET
TelleKOMMyHHKanui H uH(GopMatmiw, 2015. - 371 c. URL:
http://biblioclub.ru/index.php?page=book&id=431522

ITapaxroeuy, C.H. MHOTOBOIHOBEIE OIITHUECKHE CHCTEMEI CBS3H :
yuebHOe mocobHe - Tomck : TYCVYP, 2013. - 157 c. URL:
http://biblioclub.ru/index.php?page=book &id=480597

Canex B., Teitx M. Onrtuxa # oToHHKA. [IpHHITHITEL TpuMeHeHH T.2.
Homronpymaeni: M3garensckuit Jlom «MHTemIekT», 2012 — 784c., c.
686-720.

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

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

Moeuroe AI., Quproe B.C., Teornoe A.B., Tpeupcoe B.H., I'yprun
H.B. 10-xpaTHOe yBeTHUeHHe TIPOITyCKHOH crmocobHocTH DWDM-
TOHUH cB3H \ KypHAT «DOTOH DKcmpecc», Ne7, 2013r., c. 25-27.
Jypaee B.Il., Medeedee C.B. OTHOUACTOTHEIE IIONYIIPOBOJHHKOBEIE
Tazepsl \ KypHaI «DoToH DKcmpecc», Ne5, 2013r., c. 22.

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

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

Crexcxo C.B. TecTHpOBaHHE OITHUECKHX CHCTEM CBS3H H OIEHKA
3aTpaT Ha OpPTaHH3AI[HI0 TeCcTHPOoBaHuA \ KypHaAI «DoToH OKCIIpece»,
Ne§, 2012r., c. 14-17.

Harwt O.E., Tpunpurxoe B.H., Inaxcun C.O. Iepcnexnmiternsie DWDM
CHCTeMEI CBSBH cO cKopocThio 20TGHT/c HA coefHHEeHHe. \ KYypHAT
«@DOoTOH DKcIpecc», Ne3, 2012r., c. 34-38.

2k

Monens moMex s
TIPOEKTHPOBAHUSA H OI[e HKH
3 dexTHBHOCTH pabOTHI
I'HrabHTHEIX CHCTEM
OIITHYE CKOH CBS3H

ITyxauos, B.H. BorokoHHo-onTHUeckas TexHuka. Mockea : Hadpa-
Unxenepus, 2014, - 304 c.
http://biblioclub.rw/index.php?page=book&id=234772

Bnacoe H.H. TexHuuecKkad AHArHOCTHKA COBPEMEHHBIX ITH(POBEIX
ceTefl cBa3M. OCHOBHEIE IIPHHIMIIBI H TeXHHUECKHe CpefcTBal
H3MEPEHHIT mapaMeTpoB meperaun aus ceTeit PDH, SDH, IP, Ethernet
u ATM/ Tlox pes. M.M. ITTiuHmKoBa 2012 1. — ¢, 211-222, 320-331.
CHesrcrxo C.B. MeTtomonorns TEXHHKO-3K OHOMIUECKOI0
TeCTHPOBAHMA OIITHYECKHX CHCTEM CBA3H \ KypHan «®oToH
OKcmpece», Nel, 2013r., c. 22-24.

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

24, KommoneHTtsl NG SDH

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

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

26. |ATMocdepHEIe ITaenoe H.M. Koa(dQHIpIeHT TOTOBHOCTH aTMOcC(epHOro KaHala
OIITHYE CKHE JTHHIH AQJII u MeTomsl ero onpeaeneHid \ CIiell. BEIIMYCK KypHaT «DoToH
nepenaur (OFS) Okcmpecc» - Hayka Nob, 2006r., c. 78-90.

ITaenoe H.M. Ammaparypa arMoc(epHEIX ONTHYeCKHX IHHHH
Tepeqaul H MeTofpl eé KiuaccHQHKaimH \ CIEIl. BBIMYCK KXypHAI
«®oTtoH OKcrpecc» - Hayka No6, 2006r., c. 91-104.
Buuneecxuii B. THOopHHOE 000py0RaHHe Ha Oaze Pagmo — u
Ta3epHOH TexHOIOrHH \ KypHaT «DoToH DKcipece», Nel, 2007r., c.
26-30.

27. TomHocTeio onrtHueckHe |DoxwH, B.I'. KorepeHTHBIE ONITHYECKHE CETH : YUeOHOe II0co0He

TPAHCIIOPTHEIE CETH
(OTN)

HoBocuGnpck : CHOHpPCKHI TOCYTaPCTBEHHEIH YHHBEPCHTET
TelleKOMMYyHHKa i H mH(popMaTniw, 2015. - 371 c. URL:
http://biblioclub.ru/index.php?page=book&id=431522

Mexwxenn AM. PexoMeHparmu MCO-T, permamMeHTHPYIOIHE
TIOMHOCTEI0 ONTHUeCKYI0 TPAHCHOPTHYK CeTh\ XypHaln «®doToH
Oxcrmpecc», 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
CBiA3M, paboTamImHx co ckopocTeio Gomee 100 I'Gmt/c. \ XKypHAN
«@oToH OKcrmpecc», Nel, 2014r., c. 17-19.

Cxumm A.C., Pemrox A.A., [lTadgaperko A.B., ®egopyk M.II.
HenwmHeltHEIe HCKAXKEHH I U CIIOCOORI 06paboTKH (az0BO-
MopynupoBaHHOT0 QPSK-cHTHATA B BOTOKOHHO-ONTHYECKHX JTHHH X
cea3m. \ Crenrimyck «@oTtoH Okcnpecc-Hayka 2013» Ne6, 2013r., c.
78-79.

ApXHTeKTypa VIPaBIeHHS C aHATH3OM ONTHUECKHX HCKaXKeHHil
«IMPAIRMENT-AWARE WSON CONTROL PLANE» \ xypHa1
«®oTOH OKcIpecc», Nel, 2014r., c. 22-25.

Cagenvee E. [TpenmytiiectBa OTN ¢ ypoBHeM VIIpABIeHHS
CONTROL PLANE B pelleHHH CYIIeCTBYIOIIHX H HOBEIX 3a/1a4
oOcyxHBaHNA \ KypHaI «DoToH OKcmpecc», Ne7, 2012r., c. 24-28.

28.

MHOTOMEpHEIE CETH —
Oymytee
HH()OKOMMYHHKAI[HOHHEIX
TEeXHOJ OTHIA.

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

ITonoe A.I. O0TeTHHEHHE ITACCHBHEIX CeTeH ¢ TOIONIOTHEH «3Be3ma».
CIOXKHEBIE CETH ¢ PeryIApHO TOMONOTHUeCKOH CTPYKTYPOI. \ KypHAaIT
«@otoH Dxcrpecc» Ne§, 2010r., c. 25-28.

Y4eOHO-MeToIUHecKe MaTePHaIbl JUIS CAaMOCTOATEIFHON paboThl OOYHAIOIIITX CS
M3 WHCJa MHBAJIWAOB M JIMI C OrPaHWYEHHBIMH BO3MOXHOCTIMU 3H0poBha (OB3)
TIPeIOCTABJIIIOTCS B (popMax, aJalTUPOBAHHBIX K OrPAaHUYEHUIM WX B3IOPOBBI U
BOCIIPUATHS MH(OPMALTIL:
Jna Iy ¢ HapyIeHUIMI 3PeHI:

— B (popMe BIeKTPOHHOrO JOKYMEHTa WIH B ITedaTHOH (hopMe YBeIYeHHbIM IIPH(GTOM.
JU1g It ¢ HapyIneHnIMH ciIyXa:

— B (popMe BIEKTPOHHOrO JOKYMEHTa W IIedaTHOH (opme.
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J{mg Jom ¢ HapyIIeHsIMI OITOpHO-ABUTraTeILHOTO alllapara:
— B hopMe HIeKTPOHHOrO JOKYMEHTA M ITeTIaTHOi popme.

JauHeifi nepeueHb MOXeT OBITh KOHKPETU3HMPOBaH B  3aBUCUMOCTH  OT
KOHTHHT €HTa O0YJaIoIXcsl.

3. OGpasoBaTebHbIe TEXHOJIOTHH

[Ipn m3yveHNN MUCIMILIMHEI IIPOBOMSITCS CIEAYIONINE BUILI YIeOHBIX 3aHSITHIl U
paboT: ek, IpakTUYecKue 3aHgATHs, JOMAalllHHWe 3aJaHisd, TeCTUpPOBaHMe,
KOHTpPOJIbHAS paboTa, 3aImra JabopaTOpHBIX padoT, KOHCYJIbTAIIUN C IIpeIrrofaBaTeseM,
caMOCTOsATeNlbHAsI paboTa CTYAeHTOB (W3ydeHHe TeOpeTWYeCcKOro Marepuaia,
IIOATOTOBKA MOJTOTOBKA K JIAOOPATOPHBIM 3aHSATISIM, BHIIIOJIHEHME JTOMAITHIX 3a/IaHIid,
IIOATOTOBKA K TECTUPOBAHUIO 3a4UeTy U SK3aMeHY).

JUist  mpoBeleHMS JIEKITMOHHBIX —3aHSITHII HCHOJNB3YIOTCS MYJIbTHMEIMHBIC
CpeAcTBa BOCIPOM3BE/IEHNS aKTHBHOI'O COACPKUMOTO (3aHITHS B MHTEPAKTHBHOI
dopme), TMO3BOILIIONIETO  CTYAEHTY  BOCIIPMHMMATHL  OCOOEHHOCTH  HM3ydaeMOoil
MUCIMILIMHEI, UTPAOIIE PEeNIaloNIyl0 POoib B IIOHHIMAHWMA M BOCIIPUSTHH, a Tak ke B
dopMupoBaHm  NPOGECCHOHATBHBIX  KOMIISTSHITHIA. CrygeHTy B pexume
CAMOCTOSTENIBHON pPabOTEl PEeKOMEHIYeTCS W3ydeHHe BUIeO JIeKIMil BhIaBaeMBIX
MperofiaBateieM WA SIeKTPOHHBII BapUaHT TeKCTa ¢ (OpPMyJIaMH U ITOSCHEHUIMU
PAaCIIONOKEHHBIX Ha caiiTe JUCIIUINHEI.

[Ipn mpoBeAeHNN MPAKTUYECKUX 3aHATHI HMCIIONb3YeTcsS J0cKa, IS PacdeToB U
aHaJI3a JAHHBIX MOTYT IIPUMEHSIIOTCS JOIOMHUTEIbHEIE CIIPABOUYHbIE MAaTepHAIEI.

[Ipu mpoBegeHM JI1abOPaTOPHBIX PAOOT 3a/laHUS BBITOIHIIOTCS MHIAUBUAYAIBHO.
[Tocne BHITTONHEHMS 3aAaHUS 110 KOH(GUTYPUPOBAHMIO W COOPKU CeTU CTY/IEHT OTBedaeT
Ha BOIIPOCHI, a TAK¥kKe 3allliIaeT JJabopaTOPHYIO paboTy MHTEPAKTHUBHO JOKA3BIBAS CBOU
OTBETHl  HEIIOCPEICTBEHHO Ha MojelmpyeMoil ceTu. JlaGopaTopHEle pPabOTHI
BHITTOJIHAIOTCS. Ha IIEPeIOBOM IPOTPaMMHOM OOeCHedYeHUH SMYJISIIUU  paboTh
robabHeIX  ceTeil  cBa3m  GNS.3  mosBongiomeM  COCTaBUTh UM HACTPOUTH
MarucTPaJIbHBIE, ITPOMBIIILIEHHEIE 1 CETU IIPOBA/IEPOB CITYKO.

I[lo w3ygaemoll [WICIMIUIMHE CTYAEHTAaM IIPeIOCTABIISIETCS BO3MOXKHOCTH
IIOJIb30BAThCS YueOHO-MeTOIIEeCKIMI MaTepuaiaMiu u PeKOMEHIATTSIMI
PasMeIeHHBIMU B 3JIEKTPOHHOU MH(MOPMAITMOHHO-00Pa30BaTeIbHOI cpefe MomybHOro
Jvmamrraeckoro O6yuenns Kyol'Y http://moodle.kubsu.ru/enrol/index.php?id=372.

KoHcymbTanum mpoBOITCA pa3 B JiBa MecsIla U PasbhsICHEHUT ITPOOJIEMHBIX
MOMEHTOB IIPU CAMOCTOSTEILHOM H3YUSHUI BOIPOCOB M3ydaeMoU AucCIMIUIIHEL [Ipu
YIAJIeHHOM OOYYEeHUH CTYJIEHT, O3HAKOMUBIINCEH C YACTHIO MaTepualia, IPU Mepexojie Ha
HOBYIO CTPaHUITy OTBEYAeT Ha pa3paboTaHHBIE BOMIPOCH IO 3TOMY MaTepuaiy, I
MIPOBEPKH YCBOGHUS IIPOYUTAHHOTO. B cilydyae HenpaBWIBHOIO OTBeTa HEOOXOIMMO
MpovUTaTh MaTephall 3aHOBO. B ciIydae YCIIEIIHOIO MPOXOXKIEHUS TeOPeTHHIeCKOro
Matepuaina. {19 3aBepIleHus U MIepexony K cleAyrolleil TeMe, CTYAeHTY IIpejiaraeTcs
pPenmTh 3a1a4y. B He3aBUCHMOCTU OT Pe3yJIbTATOB IIepBON 3aJauu, CTYIEHTY BBIBOITCS
pemenue ItepBoil 3amaun. llocie 5TOro cCTyAeHTY IIpeiilaraeTcs PelIuTb BTOPYIO
ITOMOOHYIO 3afady, HO pellleHre Ha Heé OH He YBHUAUT. lIpm mpaBmiIbHOM IWI(GPOBOM
3HAYEHNH OTBEeTa BBEIEHHOM B CIIEITHAIIbHOE OKHO, CTYJEHTY IIpefiaraeTcs IIpUKpPeIIuTh
aiin ¢ permreryeM 3amaduy ¥ OTIIPABUTE €ro IIperiogasareto. KpoMe Toro, Ui IIpoBepKy
HEKOTOPEIX TeOPeTHHUeCKNX 3HAHWI U IIPaKTUYecKUX HAaBBIKOB HCIIONb3yeTcs Habop
CIIeIaIbHBIX TeCTOBBIX 3alaHNI-3aat, TaK Jke B MHTePaKTHBHOM PeXIMe.
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Taxm obpaszom, OCHOBHBLIMH 00pa3oBaTeJbHLIMH  TeXHOJIOTHSIMH,
HCNOJIb3YyeMBIMH B Y4eOHOM mpoLecce SBJISIOTCS: HHTepaKTHUBHAS JIEKIWS C
MYJIbTUMeAMIAHON cricTeMOl! 1 aKk THBHBIM BOBJIeUeHIEM CTYAeHTOB B yueOHBI Iporiecc;
oOcyKIeHNe CIIOKHBIX U IUCKYCCHOHHBIX BOIIPOCOB U IPOOIeM U ¢ IIOCTIEXYIOIINM
pazbopoM STUX BOIPOCOB Ha IMPAKTUYECKHX 3aHITUSX; JJa0OpaTOpHBIe 3aHITII — paboTa
CTYIEHTOB B MAJBIX IPYIIIIaX B PeXUMaxX B3alMOIEICTBHS «IIPeIIOlaBaTelIb — CTYAEHT»,
«CTYOEHT — IpelofaBareib», «CTYOeHT — CTyAeHT». lIpu mnpoBemeHM IIPaKTUYECKUX U
JTa0OPaTOPHBIX YUIeOHBIX 3aHATHH IIPEIyCMOTPEHO pPa3BUTHE y OOYHAIONWIKCS HABBLIKOB
KOMaH/THOM paboThl, MEXIMUHOCTHON KOMMYHUKAITAM, IIPUHSATIS PeIleHIil 1 JIAePCKIX
KaJuecTB.

Jng s ¢ orpaHUYeHHBIMU BO3MOMKHOCTSIMH  3[0POBbS  IIpeAyCMOTpEeHa
OpraHmu3aIMsg KOHCYJIbTAIM ¢ UCIIONIB30BaHIEM IeKTPOHHON ITOYTHI.

4. OHeHO‘lele cpeacTea AJiA TEKYHIEro KOHTPOJIH YCIIEBAEeMOCTH H
HpOMe?KyTO‘lHOﬁ arrecranmHtM.

B mportecce moiroTOBKM K OTBETaM Ha KOHTPOJILHEIE BOIIPOCHI, TECTUPOBAHUIO, U
MPaKTUYeCKUM 3aiaHrsIM  Qopmupyiotcas Bce TpeOyemble OI'OC u OOIl  mng
Hanparitenns 11.03.02 MHPOKOMMYHMKAITMOHHBIE TEXHOJIOIMM U CHCTEMBI CBS3U
(mpodme: "Ontudaeckue cucteMsl u cetut cBsa3u’” ) kommeterrum: OITK-4; OITK-5; TIK-5,
1IK-27.

Texymuii KOHTpOIR OpraHm3oBaH B (opMax: 3aluTEl JAOOPATOPHBEIX pPadoT,
MMICBMEHHOTO TEeCTUPOBAaHMS W KOHTPOIBHBIX pPaboOT, BXOJe IIPAKTUYECKUX U
JabOPaTOPHBIX 3aHATUAX ITyTeM OIEHKU aKTUBHOCTU CTYASHTAa U Pe3yJIbTATUBHOCTH €ro
nelficTeuiA

Hixe mpusoiutes nepedeHs U IpuMepsl 13 QOHa OIIEHOYHBIX CpefcTB. [lomHbrit
KOMILIEKT OLleHOUHHIX cpecTB npusoauTcd B @OC mucimrmuiae b1.5.10 «Ontuaeckue
1P POBBIE TEIEKOMMYHUKAITUOHHBIE CUCTEMBI».

- KouTponsHEle BOOpPOCH K JaOOPaTOpPHEIM paboTaM IIpUBEIeHBl B ydIeOHO-
METOAMYECKNX ITocoOmsIX JabopaTopHOro mpakTukyma: Onrudgeckrme Imi(pOBEIE
TeJIeKOMMYHUKAIMIOHHBIE CUCTEMBI: JlabopaTopHbil mpakTukyM. / A.C. JlepueHko mp.
Kpacuopap. Ky6auckuii roc. yH-T, 2013. U.1 (82c.) u 4.2 (152c.).

4.1 Ilpumep oxHOTO U3 BAPHAHTOB CEMECTPOBOI KOHTPOJIbHOH PadoThbI

3apaua Nel. Jng TeXHOIOTHH MYIBTHIDIEKCHPOBAHHS ¢ pasfeleHHeM II0 mmHe BOMHE (HDWDM),
OTIpeIETUTh BePXHIOK TPAHHITY JOMYCKOB HA (DIYKTYAITHEO HeCYIHX f,; eCIH Imar MexX Ty HeCYIIHMH 10
JUTHHE BOJHEI A, TIPHMePHO paBeH 0,1 HM., a CKOPOCTS MepeJauH Ha KAk JIoH HecyIei 2,5 I'Our/c.

3amaua Ne2, B cern PON (FTTP) Mexny ONTHUeCKHM JIHHEHHEIM TEPMHHAIOM H OITHYECKHM
CHCTEMHBIM TepMIHAIOM HCIIONb3yeTcsa BONOKHO G.652 (ZWPF) ¢upmer Hitachi co ciemyrommmm
TapaMeTpaMH; 3aTyxaHne g ATHHE BoTHEL A = 1310 M. CocTtaBnger 0,38 nb/Kku., a s A = 1550 5. —
0,23 pB/kmM., mrmHa BOMHEI HyneBoH mucnepcuu 1300 M. THI mepepgaBaemoro mpoTokoma Ethernet
(EPON) 1,25 I'6ur/c. B cetn ucnonszoran PLC Splitter 1x4 ¢ BHOCHMBIME ToTepsAMH 7,2 OB, Ha Kak IbIit
BRIXOJ KOTOPOTO Uepe3 BOMOKHO TopacoemmHeHsl PLC pasBeTBHTemH 1x8 ¢ BHOCHMEIME ToTepsami 10,5
AB. PesepBHasg MOILHOCT AaHHOH ceTH o craHmapry IEE 802.3ah coorBercTtByer PX-20U T.e. 26 1b.
IIpu cTpoHTENbCTRBE JIHHHH HCIONB3YyeTcA «Cyllep-cBapka» (Super Fusion), a KomHUecTBO cpallleHHI He
ITpeBHIIIaeT BOCBMH oOIIM 3aryxammeM 0,44 nb; mpu 3ToM Ha udeTHIpéX LC coefuHeHHAX Tepsercs
cysmapro 0,48 nb. Ompenenure Ipefel JATHOCTH JIFMHHH, OTPAaHHYEHHBIH 3aTyXaHHeEM, ¢ yYeTOM
pesepra noAmepikKH (maintenance margin) B 1 ab.



Bapaya Ne3. B Ttomomormm xomeo HcIoms3yroTca SDH STM-4 onrmyeckime MyIbTHIDIEKCOPEL
«Tpancniopr-S4». Onrrueckrdi mHTepdetic STM-4 xoroporo paboTalolmfii BO BTOPOM OKHe
MPO3PAYHOCTH HMeeT YPOBEHH MOIIHOCTH OITHYECKOTO CHIHalta Ha Iepelade: -12 aBM; YpoBeHL
MOIITHOCTH OIITHYECKOTO CHT'HAla Ha IpuéMe: -36 gbM. OmpeAenHTs ATHHY pereHepalHoOHHOIO yyacTKa
BOJIC, nmvmTHpoBaHHyI0 3aryxaHueM BOJIC mocTpoeHHOM Ha ocHoBe Kabems Tria OKK-50-01-0,7-8.
ITotepn Ha pa3bEMHBIX coeTUHHTENIX -1 OB, B HepazpéMHEIX coemuHuTeNLAX 0,1 gb. IloTepn Ha BROZE
(BBIBOZE) -2 AB. OHepreTHUYeCKHI 3allac CHCTeME! 6 1b.
3agaya Ne4, Ormpepennure KakHe IIONydaTcd 3HAUEHHS YIIMPEHHS HMITYyIhCAa H IIHPHHEL IIOTOCEHL
TIPOITYCKAHHA KaOelbHOIO y4acTKa, IIOCTPOEHHOIo Ha OcHoBe Kalems Ttuma OKJI-01-6-24-10/125-
0,36/0,22-3,5/18-2,7 ¢ mrmHOH 50 KM C HCIIONB30BaHHEM Nazepa ¢ paboueit mmHON BOMHEL A = 1300 HM H
IIHPHHOMH CITeKTpa H3IyUyeHHI AA=2.5 HM.
3apaua Ne5. [IIpu cocteikOBKM ammaparypsl LIBOJIT «Axyma» II0 ONTHYECKOMY BOIOKHY C
pamsopenetiHoit craHmmeit STM-1 mpoM3BOACTBa KOMITAHHH «MHKpPaH» HCIIOTH3YIOTCS ONTHUYECKHE
mogynu 1.S32-A3S-PI-N paborarormpe 1o IByM BOXOKHAM Ha IHHE BOMHEL A = 1310 HM c mmpuHOH
CleKkTpa m3TyueHHI AA =25 HM. ONpeflelHT: [IHHY pereHepaloHHoro yuactka BOJIC,
THMHTHPOBaHHYI0 mucliepcueii. BOJIC mocTpoeHa Ha ocHoBe Kalems tmma OKJI-01-6-24-10/125-
0,36/0,22-3,5/18-2,7. Ilo 3aTyxaHiio JIHHA IHHHH OKazanack paBHoi 40 x.
3agaga Ne6. g mudpopoil mocnenorarensHocTH (0101000111 mocTpoHTs BpeMeHHbBIE AHATPAMMEL
H3MeHEeHHA HHTEeHCHBHOCTH ONTHYECKOro HM3TyueHHS KofoB B muHHH I[[BOCII: NRZ-S, CMI, 2B3B,
6B1PIR.
3agaua Ne7. Ha Bxoj mHHEHHOTO Koflepa ¢ pa3psAAHOCTRI0 8§ OHT IOCTyIaeT OTCUET C aMIITHTY/oH 1,6
B. Onpenenuts cTpyKTYpY KOOBOH KOMOHHAITMH HA BBIXOZE KOZepa IIPH HCIIONb30BAHHH HATYPAIBHOTO
IOBOHYHOTO KOZIA, €CIIH HANIPAKEHHE OTPAaHHUYEHH T PAaBHO 3 B.
3amaya Ne§. Ha BeIXofie IMHEHHOTO BOCBMH Pa3pafHOrO KOZepa B IIpolecce KOAHPOBAHHI OTCUETOBR
OBIIH IIOCTEOBATENbHO C(OPMHPOBAHBI IIPH HCIIONB30BAHWH HATYPAIBHOIO JABOHUHOIO KOJA
CIEYIOIIHE KOJJOBbIe KOMOHHAIHH:

10110101 01010110 11011101 10110100
H300pa3uTh CHTHAI HA BXOJE H BEIXOZe KOJepa, a TaK K€ HAa BXOAe H BEIXOHe [IeKOJepa, eclH B
Iporiecce IepeJadyH IIPOH30LILIH ONMHOKH B IOMEUYEHHBIX CHMBONAX.
3amaua Ne9.  J[1g BeposTHOCTH ommbku 1072 paccumTars cpejHe BpeMsS MeX[y JBYMS COCeHHMI
onmbOkamMu B TnHHeiHOM TpakTe BOCII mocTpoeHHOH ¢ wucrmombs3oBammeM SDH STM-1
TTOMHO(YHKIIHOHATEHOTO OIITHYECKOTO MyIbTHILIEKcopa «TpaHcopr-S1»

3agauya Nel0. Pe3ymbTaT H3MepeHHIT MHOTOKPATHOTO HANOKEHHS OHTOBEIX IIOCIeIoBaTelbHOCTEH
(rmaz-gHarpamMma) Ha BEIXOJe JHHEHHOTO TpPakTa BONOKOHHO-ONTHYECKOH IHHHH, IIONy4YeHHEBIH C
TIOMOIIBI0 AHANMH3aTOpa KaHama IIpefICTaBIeH Ha pHCyHKe. OIpeJleMTh IIOKazaTelb KaueCTBa
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4.2 Ilpumep TecTOBBIX BONPOCOB M NpPHMEP THIOBLIX NPAKTHYECKHX 3aXaHHH,
BbIHOCHMbIe Ha  3a4eT no  JucuuminHe  «Onruueckue  uudpoBbie
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TeJeKOMMYHHKALIHOHHbIe CHCTeMbI» s HampaBneHus noxroroeku: 11.03.02
WHpOKOMMYHIKAITMOHHEIE TEXHOJIOTMN M CHUCTEMBl cBs3u, npoduis "Ontmueckue
CHCTEMBI U CeTH CBSI3H"

TecToBBIe 3amaHMI COCTOUT U3 45 TEOPeTHIeCKUX BOIIPOCOB ITO TeMAaTHYECKIM
paznenaMm paboueii mporpaMmel yueOHol aucimmumbel. B 80% Bcex BOIIPOCOB KaXIoro
TecTa IpeIojaraeTcs BBIOOp OMHOro u3 3-6-X BO3MOKHBIX OTBETOB.

CucteMa OIIEHOK BBIITOTHEHNSI KOHTPOJIBPHOI'O TECTUPOBAHIS I 5-TO ceMecTpa:

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

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

— «YIIOBIIETBOPUTENHLHO» — KOJIIMIECTBO IIPABIILHBIX 0TBETOB OT 60% 110 75%.

QUESTION:

Switchi
IP address: 192.168.1.2/A
Ports 2-12 VLAN 10
fa0/2 ' Ports 1324 VLAN 20

Host 1 Host?2
IP address: 192.168.10.5/24 IP address: 192.168.20.5/24

Default Gateway: 192.168.10.1  Default Gateway: 192.168.20.1

Kakpme xoMamael pmomeanl  ORITEL HacTpoeHn Ha 2950 xomMmyTarope H Ha
MAapIIpYTH3aTope IJIA Toro 9Tob XocTh 1 M 2 Morymi ofImaTsca ApYyT ¢ IpyroMm? (Brrbeprre 3
oTBeTa)

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

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

Router (config-if) #no shutdown

Router (config) #interface fastethernet 0/0.1

Router (config-subif) #encapsulation dotlqg 10

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

Router (config-subif) #encapsulation dotlqg 20

Router (config-subif) #ip address 192.168.20.1 255.255.255.0

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

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

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

24



QUESTION:

Yro 13 IPUBEAEHHOro HpeAcTaBiger coboii crannapTHeI cricok mocryna (IP ACL).

[ access-list 50 deny 192.168.1.1 0.0.0.255
[ access-list 110 permit ip any any
[l access-1list 2500 deny tcp any host 192.168.1.1 eq 22

[l access-list 101 deny tcp any host 192.168.1.1

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

OKOHOMHT 3apervcTprupoBadiLie obinue IP-anpeca.

Crrmrkaer ucrtoibsoBanue 111 Ha K/HMeHTCKHIX MaplIpyTH3aT opax.
Coszmaér muoskecrBo obitux IP-agpecos.

Jemnaer vactayio agpecarrmo JIBC memocryrmoi gag Murepuer.

ITosBomaer pacurmpars JIBC 6e3 momomminTebHeIX obirux IP-agpecos.

O O 0O o oo

IloBeInraer IIPOM3BONHMTENBHOCTE ITOT'PAaHHMYHEBEIX MaplipyTH3aTOpPOB.

QUESTION :

CereBoli HIKeHep KoH(HIYPHPYET HOBRIM MapmipyTusartop. MAmrepdeficsl OBLIH
ckoHGUTYpHPOoBaHE ¢ [P-agpecamy, HO IIDOTOKOJIEI MAPNIPYTH3AIME HMJIHM CTaTHUECKKe
MAapIIPYTH €Ilé He ORI/ CKOH(HUIrypHpoBaHsl. KaKWe MaplIpyTH IIPHCYTCTBYIOT B TabmIIe
MAapIIPYTH3AI [HH?

[ MapuipyThI 10 YMOJTUIAHMIO.
0 MapurpyTel HIHPOKOBEUIATEIIEHOM PACCHLIIKH.
] HemocpencTBeHHEIX COSTHMHCHE.

[ MapuipyTsl oTcyTeTBYIOT. Tabimiiia MaplulpyTH3AIH IIYCTA.

4.3 Bompochl U THUIIOBble INpPaKTHYECKHE 3aJaHHs], BbIHOCHMBbIe Ha 3K3aMeH IO
aucuHuinHe «Onrudeckue LUGpPOBBIe TeleKOMMYHHKAIMOHHbIE CHCTEMbI» IId
Harpasierusd rmoarotopku: 11.03.02 VHpoKOMMYHUKAITOHHEIE TEXHOJIOIHH 1 CHCTEMEI
cBs3u, podrs "OnTHUdeckre CICTeMbI U CeTH CBSI3H". BiuleT colepkuT Ba BoIpoca 1

OHY 3ajiaqy.

1. Iludpopoit curHan u OCOGEHHOCTH ero (OPMUPOBAHUA:  JMCKPETH3AL,
KBAaHTOBAHWEe H  KOAWPOBAHWe, aHAIOro-IppoBoe U  IMQPO-aHAIOroBOe
npeodpazoBanye curHana. ViMmynscHo-komosas Moxyaus (MIKM).
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2. AnroputMbel pOpMHpOBaHMS KOMOB, Hambolee IIMPOKO HCIIONB3yeMBIX B
OITUYECKUX IT(POBLIX TeTEKOMMYHUKAIIMOHHBIX CICTeMaXx Iepeatii.

3. IInesmoxponnas mudposas uepapxus (PDH). Ilpimvep moctpoenns BOCII PDH c
HCIIONIB30BAHIEM alIlapaTyphl IM(PPOBOrO BOJOKOHHO-ONTHUYECKOrO JIMHEHHOro
TpaKTa.

4. OcHOBHbIE NPHYMHBEI OTPAaHUYEHHNS [UINHBI PpereHepaliOHHBIX YYacTKOB IS
BOJIOKOHHO- OIITHYECKUX IM(POBBIX CHCTEM II€peIatil.

5. OO0obménnas cTpykTypHas cxema MyibTHILiekcopoB SDH. OcHoBHBIE OIOKM U HX
HazHAYEHHE.

6. IlpMHIMIIBI IIOCTPOEHHMS ONTUYeCKUX TpaHCIopTHRIX ceret SDH.  Basosbie
ToTIoNIOrNM ceTeld, pezepeuposanrie. SDH-kpocce! 11 y3/10BBI€ ITYHKTHI.

7. $opmupopanme wuHpopMarmoHHBIX CTPYKTYp SDH m cxembl mpeoOpazoBaHmii B
Ipoliecce MyJIbTUIUIEKCUPOBAHUS cUrHajuoB. CTPyKTypHas cXeMma MyJbTHILIEKcOpa
SDH .

8. Bwuptyamsurie uactHbele ceT (VPN). llocTpoeHue BUpPTyalbHBIX YaCTHBIX CeTel
(VPN) Ha 6a3ze texuomorm MPLS.

9. Axtwmeaweie (FI'TH, FI'TB, FI'TP) u maccusasie (APON, BPON, EPON, GPON)
TeXHOJIOTMH OIITHYIECKOI O JOCTYTIA. ACIIEKTHI IIPOSKTHPOBAHU.

10. TlpumeHeHme riia3-guarpaMMbl i1 U OIEeHKUA 3(P¢GeKTUBHOCTU PabOTHl TUTaOUTHBIX
CHCTEM OIITHUYeCKON CBI3MU.

11. Texuomorusa nepenaun maketHoro Tpadmka RPR: Ttomonorna cetn, MAC ypoBeHs,
MEXaHHN3MBbl N3y4eHIS TOIIOJIOTUI 1 3aIlUTHI, YIIpaBJIeHue 11oixocoit u Qos, alroputM
CIIpaBeJINBOr O IOCTYIIA.

12. Tlepemaua maketnoro tpacduka B NG SDH. IIpeoOpazoBanue makeTHOro Tpadguka B
nHpopMaronHsie  cTpykTypel SDH  (mpeumymectBo mporenypsr  GFP mo
cpasHeHmo ¢ HDLC; VCAT, LCAS).

13. IIpuHIMITEI HOCTPOEHUS ONITHYECKUX TPAHCIIOPTHBIX CeTeU CBI3U C UCIIOJIb30BaHHUEM
TEXHOJIOTUM CHEKTPAJIBHOro paszieneHus ontudeckux kaHainoB CWDM u DWDM.
BBOJI/BEIBOZI OIITHUECKUX KaHAJIOB B IIPOMEKyTOUHBIX y3JIax.

14. CtpykTypHad cxema okoHeuHbIX cTaHIuii DWDM. Pexomenpaimu 1o 4acToTHOMY
rragy cucteM CWDM u DWDM.

15. Atmocdepusle omrmueckue JmHmM Iepegawnt (FSO). IlpoGmembl BHempeHUs Ha
«MECTHOW» IMIPOKOIIOJIOCHOM CeTU CBI3H.

16. OyHKIMOHANBHBIE  SIIEMEHTHl  ONTUYECKONl ceTd  (MEeTOABl MONYJISIMH U
JeMOJYJISIINN ONTUYecKol Hecylmell; olTUYecKue YCIWINTEIN — UCTOUHUKY ITyMa U
JMHAMUYEeCKIA Uarla3oH; ONTUYeCKHe (IUIBTPhI, IMPKYIATOPBI, H30JIATOPEl U
ATTEHIOATOPEL. ).

17. Ilopsaaok BBOJA B SKCILIYaTAIIMIO BOJOKOHHO-OIITHYECKUX JIMHU CBA3M.

3amagya Nel., J[Ig TeXHOTOTMH MYJbTHILUIEKCHPOBAHHS C pasfielieHHeM IT0 JUIHHE BOITHEI
(HDWDM), onpefenuTh BEPXHIOIO TPAHUITY JOIMYCKOB Ha (PIyKTyalluro Hecylmx fg; eciu 1mar
MeXIY HecyIMMH IO JUTHHE BONHBI As NMPHMepHO paBeH 0,1 HM., a CKOpPOCTh Ilepefauyd Ha
Kaxk ol Hecymed 2,5 I'6ur/c.

3amaua Ne2, I TeXHONOTHMH MYIbTHIUIEKCHPOBAHHS € pas3leleHHeM 110 JUTHHE BOIHEI
(HDWDM), OorpefenHTh BEpXHIO IPaHHILy JOITYCKOB Ha (MIIYKTYyaL[HIO Hecylmux f; ecim Imar
yacToTHOro IviaHa 25 I'T'Il, a cKOPOCTE Iepenays Ha KaxIoi Hecyinei 2,5 I'our/c.

3amaya Ne3d. g TeXHONOIMH MYJBTHIUIEKCHPOBAHMS € PasleleHHeM II0 JUIMHE BOJIHEL
(DWDM), ompenenuTh BEPXHIO TPaHULY AOIyCKOB Ha (MIYKTYaI[MiO Hecymmx f; ecrm mar
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MEXKIY HECYIIIMIL TI0 JJIMHE BOMHEI A = 0,4 HM., a CKOPOCTD TI€peiayl Ha KaKmoi Hecymeit 10
['6ur/c.

3amaua Ned4, [Img TeXHONOIMH MyIbTHIUIEKCHPOBAHHS ¢ pasAeleHHeM II0 IIHHE BOIHEBI
(DWDM), olpeAennTs BEPXHIOIO IPaHHIy JOIIYCKOB Ha (MIyKTYallMIO HeCYINHX fy; €CIH Imar
yacTorHoro maHa 100 I'T1., a ckopocTs Iepefayur Ha Kaxknoi Hecyineit 40 I'our/c.

3amaga Ne5. B cetn PON (FTTP) MexXay ONMTHYSCKHM JITHEHHBIM TEPMIHAIOM H OITHUYECKHM
CHCTEeMHEIM TEepMHHAIOM HCIIONB3yeTca BONOKHO G.652 (ZWPF) ¢upmer Hitachi co
CIIEIYIOIINMH ITapaMeTpaMH: 3aTyXaHHe IS MIMHBL BOMHEL A = 1310 M. Cocrasiger 0,38
nb/xm., a ang A = 1550 mm. — 0,23 ab/kM., ATHMHA BONMHBI HylIeBod muciiepcrr 1300 M. T
nepenapaemoro mnporokona Ethernet (EPON) 1,25 T'our/c. B cetn ucmonb3zoBaH PLC Splitter
Ix4 c BHOCMMBIMH TITOTEPSMH 7,2 1B, Ha KaKIplil BBIXOJ KOTOPOrO YEpe3 BOJIOKHO
nofcoeauHensl PLC pazserBuTem 1x8 ¢ BHOCHMBIMHU rorepsamMu 10,5 ab. PezepBHass MOITHOCTH
nmanHol ceth 1o cra”zapty IEE 802.3ah coorBercTByeT PX-20U T1.€. 26 ab. [Ipu cTrpouTesCcIBe
JIMHHMH HCIIONB3YETCS «CYIep-cBapka» (Super Fusion), a KOIMMYECTBO CPAINEHHI HE IIPEBIIIAET
BochbMH OOIMM 3aryxaHuem (0,44 nb; mpu 3ToM Ha 4YeThIpEX LC COeIMHEHHSIX TEPSETCS
cymmapHo 0,48 nb. Ompeaenure Tpefiell AaMbHOCTH JIMHHH, OTPAHMYCHHBIH 3aTyXaHHEM, C
YYETOM pe3epBa MOoAAePKKH (maintenance margin) B 1 1b.

3amaua Ne6. B cetu PON (FT'TP) mMexay ONTHYECKAM JTMHEHHBIM TEPMHHAIIOM M OITTHYECKUM
CHUCTEMHBEIM TEpPMHHAIOM HCIIONB3yeTca BonokHo G.652 (ZWPF) dupmer Hitachi co
CIIETYIOIIUMH TlapaMeTpaMH: 3aTyxXaHHe s NIHHBL BOTHEI A = 1310 mm. Cocrasisger 0.4
nb/xm., a g A = 1550 am. — 0,25 ab/xM., JIHMHa BOMHEI HyJIeBOH aucriepcHH 1320 mm.. T
nepemasaemoro nporokoina Ethernet (GPON) 2,488 I'Out/c. B ceTH HCIONb30BaH CTaH{apTHBII
pa3BeTBUTEND 1x32 ¢ BHOCHMBIMH IToTepamu 18,5 nb. PesepBHas MOITHOCTh JaHHOM CETH I10
cranmapty ITU G.984.2 coorBercTByeT onTuke Ki1acca B T.e. 25 nb. IIpu crpoutenscree mMHUM
HCIIONB3YETCS CBapKa IIPH 3TOM KOIHMYECTBO CpAIllEHWM HE IIPEBBIIIAET IIeCTH OOIUM
MaKCHUMAJIbHBIM 3aTyxaHueM (0,44 nb; IpH 3TOM Ha YETBIPEX CTaHAAPTHBIX COeMUHHUTEIIX SC
MaKCUMAJIBHO MOKeT TmoTepsareed 2,40 ab. Ompeaenure Tpefiell  JalbHOCTH  JIMHHH,
OIPaHMYEHHBIH 3aTyXaHHEM, C YUETOM Pe3epBa MOAAEPKKH (maintenance margin) B 1 1b.
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NMHHEHHOTO TpaKTa BOJIOKOHHO-ONTHUECKOH JIMHMH, IONYYEHHEI ¢ IIOMOINBIO aHaIM3aTopa
KaHama MpeICTaBlIeH Ha pHCyHKe. OIpemeTe CKOPOCTh MEpefaull CHTHANa B IHHHH M BPEMS
HapacTaHHT (POHTA HMITYTIbCa

3agaua Ne9. B Ttomonoruu Kombio Heronb3yioress SDH STM-4 olTH4ecKie MyIbTHIUIEKCOPBL
«Tpancriopr-S4». Ontmueckiii nuTepdeiic STM-4 Koroporo paboTaromiiii BO BTOPOM OKHE
MPO3PayHOCTH HMMEET YPOBEHb MOIIMHOCTH OIITHYECKOIO CHIHalda Ha Iepefaue: -12 abw;
YPOBEHb MOIIMHOCTH OIITHYECKOIO CHIHala Ha IpuéMe: -36 abm. Ompenenurs IIHMHY
pereHeparonHoro yyacrka BOJIC, mummrupoBaHHyro 3aryxaHueM BOJIC 1mocTpoeHHOH Ha
ocHoBe KaOemsa tuma OKK-50-01-0,7-8. Ilorepm Ha pa3zbEéMHBIX coeAHMHHTENSX -1 b, B
Hepa3zbEMHBIX coeauHuTesixX 0,1 ab. Ilotepn Ha BBOAEe (BBIBOJE) -2 Ab. SHEPreTHUEeCKU 3arac
cucTeMsbl 6 1b.

3amaua Nel(. OnpeaenuTh MaKkcHMaTbHBIH Koa(pGHIHEHT 3aTyxXaHusI (15/KM) KOTOPEIM MOJKET
o0maziaTh BOJOKOHHBEINH CBETOBOJZ, HEOOXOAMMBIM JUIS IIPOEKTHPOBAHUS 0e3 PpeTpaHCIaTopa
yJyacTKa MarMCTPalIM CO CIeAYIOIMMH TIapaMeTpaMH: HCIIONb3YeTcs CHcTeMa ¢ IM(POBO
CKOPOCTBIO TIiepefiaud MoToka STM-1 ¢ JasepHBIMHM AHOAAMH, KOTOpas OOeCIleYMBacT
MaKCHMAJIBPHOE 3aTyXaHHe PeTpaHCIISIIHOHHOro ydyactka 30 ab mpu paboueil JmMHe BOIHEL A =
1310 HM ¢ YUETOM pasbEMHBIX COSAMHEHHH. JIMHA ydacTKa JOIKHA ObIThH 50 KM, IIPH 3TOM
HCITONIB3YIOTCS TTOCTaBIIsIEMble JIHHBL KaGensd 2000M., mmotepu Ha cBapHOM coeauHeHuu 0.1 gb.
Ha ocHOBe yCIOBHMH JaHHOTO ydYacTKa YCTAHOBJIEH PEMOHTHBIM 3allac Ha ITOTEPH H3-3a
3aTyxaHus 0.1 ab/xm.

3agaua Nell. Onpeznennre Kakue IIONIy4Yarcs 3HAYEHHS VYIIAPEHHS HMMITYIIbCa W IIMHMPHHBL
TIOJIOCHI ITPOITYCKAaHN I KaOelIbHOIO yYacTKa, IIOCTPOSHHOIO0 Ha ocHOBE Kabend Ttuma OKJI-01-6-
24-10/125-0,36/0,22-3,5/18-2,7 ¢ mmuHOK 50 KM ¢ HCIIONB30BaHHEM Jazepa ¢ pabodyel JTHHOK
BOJHEI A = 1300 HM M IIMPUHOHN CITeKTpa H3TyueHHS AA=2,5 HM.

3amaua Nel2. [Ipu cocteikoBku armrapaTypsl [[BOJIT «Axyma» 0 ONTHYECKOMY BOIOKHY C
pamuopeneiiHon craHiuern STM-1 IpoM3BOACTBA KOMITAHMHM «MHKpaH» HCIIOIB3YIOTCS
ontuueckue MoaymH 1.S32-A3S-PI-N paGotaroniie 1o JABYM BOTOKHAM Ha JUTMHE BOIHBI A =
1310 HM ¢ IMPHHOH cIleKTpa H3TydeHHa Ak =2,5 HM. OnpeaenuTs JHHY pereHepal[HOHHOrO
yuyactka BOJIC, mimutHpoBaHHyro auciiepcuei. BOJIC mocTtpoeHa Ha OCHOBe Kalellsl THIIa
OKJI-01-6-24-10/125-0,36/0,22-3,5/18-2,7. 1o 3aTyxaHHIO JUIMHA JIMHUK OKa3ailachk paBHOM 40
KM.

3agaua Nel3. Onpenenurs JUIMHY pereHepaloHHoro ydactka BOJIC, IMMHTHPOBaHHYO
nucniepeuer. BOJIC nmoctpoeHa Ha ocHoBe Kabens Turta OKJI-01-6-24-10/125-0,36/0,22-3,5/18-
2,7, ¢ ucrnonb3opaHueM MaprrpyruszaropoB T1600 mverorux ontuueckne moxyinu SONET/SDH
OC768/STM256 SR-1 paGoTarole IO ABYM BOJIIOKHAM Ha OJHOH JUTHHE BOITHHL A = 1550 HM ¢
MMM PUHOH CITeKTpa H3IyueHHs Ak =0,24 HM.

3agaua Neld. Onpenenurs JUIMHY pereHepalioHHoro ydyactka BOJIC, IMMHTHPOBaHHYIO
nmucrniepcueit. BOJIC moctpoeHa Ha ocHoBe KaGensa tuna OKK-50-01-0,7-8, ¢ HcItonb30BaHHEM
JIBYX MefHa KoHBepTropoB Dlink DMC-700SC (unrepdeiic cramgapra 1000BASE-SX
paGoTaroNHii BO BTOPOM OKHE Ipo3payHocTH). [[TMpHHA TOIOCH TPOITYCKAHHUS ONTHYECKOTO
BOJIOKHA, HCITONb3yeMoro B kKabese — 550 MI'1r-xm.

3amaua Nel5. J[nga 1mdporoit mociaemoBaTenbHOcTH (0101000111 ITOCTPOHTH BpeMeHHEIE
JUarpaMMBl M3MEHEHUS MHTEHCHUBHOCTH OITHYECKOro M3nyueHHs KozoB B ymHuu [[BOCII:
NRZ-S, CMI, 2B3B, 6BIPIR.

B3amaua Nel6. JIna 1mdposoit  mocnemoBarenbHocT 0101000111 mMOCTpOHTh BpeMeHHBIE
JHarpaMMBl H3MEHEHHS HHTEHCHBHOCTH OITHYECKOrO M3IydeHHS KozoB B jmHuH [[BOCII:
NRZ-L,CMI, 3BIC, 6BIPIR



3amaua Nel7. Ha BXom mmMHEHHOIO KoOZepa € PpaspsSEHOCTBIO 8 OHT IIOCTYIIaeT OTCYET C
amrmurygoit 1,6 B. OmnpememiTs CTPYKTYPY KOJOBOH KOMOHHAIIMM Ha BBIXOZE Koepa IIpH
HCITONb30BaHNH HATYPallbHOTO JBOMYHOTO KO, €CIIH HAIIPSDKEHIE Or PaHHYeHHS paBHO 3 B.
3amaua Nel8. Ha BBIXO[E JIHHEHHOIO BOCEMH PaspsIHOrO Kofepa B IIpPOLiecCe KOXMPOBAHIA
OTCYeTOB OBLTH TIIOCTIEAOBATEHbHO CQOPMHPOBAHBI IIPH HCIOIB30BAaHHH HATYPaIbHOIO
IOBOMYHOIO KOJa CIEAYIOIINE KOAOBbIE KOMONHAI[HI:

10110101 01010110 11011101 10110100

H300pa3uTh CHIHAI Ha BXOJ€ U BBIXO[e KOIEpa, a TaK K& Ha BXOJE U BBIXOJE AEKOJEpa, ECIH B
IIpoliecce Iepefady IIPOH3OIIUTH OMIMOKH B ITIOMEYEHHBIX CUMBOIAX.

3agaua Nel9. Onpenennurs cpefHee KOIHYECTBO OIMMOOK, BOSHHKAIOIIUX B JIMHEHMHOM TPakKTe
BOCII nocTpoeHHON ¢ Hcnomp3opanueM armapaTypel LIBOJIT «Axyma» (STM-1) 3a nepuonst
BPEMEHH: JIBa Yaca, a TaK K€ 3a OJHM CYTKH; IIOjIarasi, YTO BEPOSTHOCTh OIIMOKH pPaBHA 10'12,
OIMMOKH HOCST OMMHOYHBIH XapaKTep U PABHOMEPHO PacITpeeiIeHBL.

3amaua Ne20. /11 BepOSTHOCTH OIIHOKH 10" paccyuTarh CpeIHE BpeMA MEXAY IBYMSI
COCETHMMH OMIMOKaMH B MHeHHOM TpakTe BOCII nmoctpoeHHoi ¢ Henons3opanrneM SDH STM -
1 momHo( YHKITHOHATIFHOTO ONTHYECKOT0 MyIIbTHITTIeKCopa «TpaHcmopT-S1»

3amaua Ne21.

Ompe ieTHTe MAKCHMATBHYI0O CKOPOCTh TlepeTaun HH(QOPMAIHH ITpH KoaupoBaHuH NRZ, mid ciieyroImmmx
3HAYeHHI MOCTOSHHOH YIIHpeHHSI MMITyIhca H MIHHE Kabema: a) At=10 He/Mm, L=100 M &) At=20
He/M, L=1000 m B) At=2000 HCc/M, L=2 KM .

Jamaua Ne22,

OmpeleTHTh CaMVI0 HH3KYI0 JACTOTY, KOTOpas MOXKeT ORITh IPHHATA (POTOAHMOMOM C 3HEePreTHUe CKHM
HHTepBaIoM B 1,2 3B.

Jamaua Ne23,

OmpeieTHTs MOIITHOCTE B BM H BT Ha BHIXOJle BOMOKOHHO-ONTHUeCKOH IHMHHH IIHHOH 24 KM co
CIIeTyIOIIMMH ITapaMeTpaMH: - MOITHOCTE Ha Beixoge CHJ] coctaBnsgeT 20 MBT; - THHHA COCTOHT H3 6
YUIACTKOB CO CTPOMTENHHOMN IHHON B 4 KM ¢ 3aTyxaHueM o—0,6 AB/KM; - TPH cOeTHHUTEN S C 3aTyXaHHeM
1o 2,1 ab; - moTepsAMH cpalllHBaHH ITpeHeOpeys; - TOTePH BBOJA CBeTA B BOIOKHO COCTARILIOT 2,2 1b; -
TIOTEPH HA CTHIKE BOJNOKHA H (DOTONMPHEMHHKA COCTABILFOT 1,8 7AB; - MOTepH HA H3THO OTCYTCTBYIOT
(TIpeHeGpeds)

3amaua Ne24,

OmpeleTHTs MOITHOCTE B IBM H BT HA BHIXOJle BOMOKOHHO-ONTHUeCKOH IHHHH JIHHOH 24 XM co
CIIeTFOIIMMH TTapaMeTpaMH: - MOITHOCTh Ha Beixoge CHJ] coctaBnsgeT 20 MBT; - THHHSI COCTOHT H3 6
YUIACTKOB CO CTPOMTENHHOMH IHHON B 4 KM ¢ 3aTyxaHueM o—=0,6 Ab/KM; - TpH cOeTHHHTEN S C 3aTyXaHHeM
no 2,1 ab; - moTepsAMH cpalllHBaHH ITpeHeOpeys; - TOTePH BBOJA CBeTA B BOIOKHO COCTARILIOT 2,2 1B; -
TIOTEPH HA CTHIKE BONOKHA H (DOTONMPHEMHHKA COCTARIFOT 1,8 7B; - MOTepH HA H3THO OTCYTCTBYEOT
(peHeOpeys ).

OLIeHKY «OTJIHYHO» 3aCITyXKIBaeT CTYJEHT, IOKa3aBIIIIii:

— BCECTOPOHHNE ¥ TIIyOOKUe 3HAHUS IIPOrPaMMHOIO MaTepuaia yIeGHOM [UCIIILIIHEL;
H3IOKeHe Marepuaga B OIpEAeNeHHOM JIOTHMYeCKOM IIOCIeOBATENbHOCTH, C
HICIIONIb30BAHIEM COBPEMEHHBIX HayIHBIX TEPMUHOB

— OCBOUBIIIEMY OCHOBHYIO U YacThb JOOIHUTENHHOM JIUTepaTypsl, PeKOMEHIOBAHHYIO
IIporpaMMoif, IPOSBHBIIEMY TBOPUECKHE CIIOCOOHOCTH B IIOHUMAHUM, W3JIOXKEHUH I
IIPaKTUYeCKOM HCIIONIb30BAHIY YCBOSHHBIX 3HAHMIA;

— IIONHBIG, UeTKWe, JIOTUYEeCKH IIOCTe/[OBaTesbHEe, IIPAaBIUIbHBIE OTBETH Ha
II0CTaBJIEHHBI® BOIIPOCHI, CIIOCOGHOCTD JIeNlaTh OOOCHOBAHHbIE BBIBOJIHL;

— YMeHHe CaMOCTOATeIbHO aHaIM3HPOBaTh (haKThI, COOBITIA, SBIIEHH, IIPOLIECCH B HX
B3aVMOCBSI3M U PasBUTHM; C(POPMUPOBAHHOCTH HEOOXOMUMBIX IIPAKTUYSCKUX HABBIKOB
PabOoTEI ¢ M3YHIEHHBIM MaTePHaIOM;

OIIeHKY «XOpOoIIOo» 3aCIyXIBaeT CTYLEHT, ITIOKa3aBIIIIIi:
— CHCTeMaTHYeCKUil XapakTep 3HAHII I YMEHHH, CIIOCOOHOCTD K X CaMOCTOSTENbHOMY
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IIPUMEHEHITO U OOHOBJIEHMIO B XOI€ IIOCIEAYIOIEro OOyYeHMsI U IIpaKTHYecKOi
IesSTeIbHOCTH;

— JIOCTAaTOYHO IIONHBIE U TBEpAbIe 3HAHMUI IMPOrpaMMHOIO MaTepuaia MUCIUIIIIHEL,
NpaBWIbHOE IIOHUMAaHNEe CYIIHOCTH U B3aMOCBS3M paccMaTpUBAeMBIX SBJISHUI
(mporieccos);

— IIOCNIe[IOBaTeNbHbIe, IIPaBUIbHbIE, KOHKpPETHBIe, Oe3 CYIeCTBEHHBIX HEeTOYHOCTel
OTBETHl Ha IIOCTaBJIEHHBIE BOIIPOCHI, YBEPEHHOCTh IIPU OTBeTe Ha JOIONHUTEbHbIE
BOITPOCEH;

— 3HAHNUE OCHOBHOM pEeKOMEHIOBAHHOM IJmMTepaTyphbl; yMeHHe MJOCTAaTOYHO IIOJTHO
AHAIM3UPOBATh (PAKTHI, COOBITHSA, SBJISHUS U IIPOIECCHl, IPUMEHSITh TEOpeTUIecKre
3HAHNS IIPU PeIleHNN IPAaKTUIeCKUX 3aat;

O11eHKY «yAOBJIETBOPHTEIbHO» 3aCIyXKIBaeT CTyAeHT, IIOKa3aBIIIii:

— 3HAaHUI OCHOBHOI'O IIPOTPaMMHOIO MaTeprala IIO0 [UICIMIUIMHE B oObeMme,
HeoOXOAVMOM IS IIOCHEeAYIOIIero oOOydeHHMS W IPeACTOqIIeld IIpaKTHYeCKOU
IeaTeIbHOCTH,

— 3HAKOMOMY C OCHOBHOU peKOMEHIOBAaHHOM JIMTepaTypoil;

— JOIIyCTUBIIIEMY HETOYHOCTH U HapylleHHS JOTMYecKoil IIOC/IeloBaTeIbHOCTH B
M3IOKEHNM IIPOrpaMMHOIO MaTepHajla B OTBeTe Ha BJK3aMeHe, HO B OCHOBHOM
oOnagaromeMy HEOOXOAMMEIMU 3HAHWIMU M YMEHHSMU JUIS WX YCTpPaHeHHS IIpu
KOPPEKTHPOBKE CO CTOPOHBI 3K3aMeHaTopa.

— I[POAEMOHCTPUPOBABIIEMY IIpaBUIbHBIE, 0Oe3 TpyObIX OMmMOOK OTBETHl Ha
IIOCTABJICHHBIE BOIIPOCHI, HECYIIECTBEHHEIE OITIOKH;

— IpPOSBUBLIEMY yMeHHE IIPUMEHSTh TeOopeTUdecKhe 3HAHMS K PelIeHHIO OCHOBHBIX
NIPaKTUYeCKUX  3a7ad, OrpaHWICHHbIE HABEIKU B OOOCHOBAHHM  BBIJBUTAEMBIX
NpeJIONKEeHN ¥ [pUHMMAaeMBIX  peIleH’i; 3aTpyJHeHNUd IpHd  BHEIIOJIHEHHU
IIPaKTUYeCKUX paboT; HeAOCTATOYHOe WCIIONh30BAHWE HAyYHOM TEepMIHOJIOIHN,
HeCOOJI0/IeHN e HOPM JIMTepaTyPHOI petu.

OI11eHKa «HEY/I0BJIeT BOPHT eJIbHO» CTaBUTCS CTYIEHTY, OOHAPYKUBIIEMY:

— CyIIeCTBeHHBIE IIPOOETHl B 3HAHUM OCHOBHOIO IIPOrPaMMHOrO MaTepuaja IIo
JVCITUTLIIVHE;

— OTCYTCTBHE 3HAHUI 3HAYNTEIBLHON YacTU IIPOrPaMMHOIO MaTepHaia; HellOHUMaHUe
OCHOBHOTO COJIEP)KAaHUI TeOpPeTUIecKoro MaTepralia; HeCIIOCOOHOCTh OTBETHTh Ha
YTOUHSIOIE BOIIPOCHI; OTCYTCTBHE YMEHHS HAyJHOrOo OOOCHOBAaHHS IIPOOIeM;
HETOYHOCTU B UCIIONH30BAHNY HAYYHON TepMUHOIOTUHI

— HEyMeHUe IIPUMEHITh TeOopeTHdecKHe 3HaHUS IPU pPeIlleHuH IMPaKTUYecKUX 3ajad,
OTCYTCTBUE HABEIKOB B OODOCHOBAHMI BBIJIBUTASMBIX IIPSIJIOKEHIII U IIPHHUMAaeMBIX
PelIeHi;

— JOITyCTUBIIEMY IIPUHITIIMAIBHBIE OMIMOKH, KOTOPhIe He ITO3BOJIIOT eMy IIPOOJDKUTh
oOydeHNe MM IPUCTYIIUTh K IIPAaKTUHecKOH AedTelbHOCTH 0e3 JOIONHUTEIBHOMN
TIOATOTOBKY I10 JAHHOW JIUICIIUILIMHE.

OlleHOUHbIe CPEICTBA IS MHBAIMIOB U JIMII C OrPAHIYEHHBIMU BO3MOXKHOCTIMU
30POBBS  BBHIOMparOTCI € y4eTOM MX  HHIUBHIOYAIBHBIX  IICHXO(pH3MIECKUX
0CcODeHHOCTEl.

— [IpU HeOOXOIUMOCTH HHBAIMZAM U JIMIIAM C OIPaHHYeHHBIMH BO3MOXKHOCTIMU
3ZI0POBBA IIPEeIOCTABIIIETCS IOIIOMHHUTEIBHOe BpeMs I IIOATOTOBKH OTBETa;
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— IIpU MIPOBEIeHIH IIPOLIeAYPEl OLIEHUBAHILL Pe3yIbTaTOB O0YUeHIS NHBAIIOB 1
JIMIT ¢ OrPAHIYEHHBIMY BO3MOXHOCTIMU 3J0POBbS IIPeAYyCMaTPUBAETCS UCIIONb30BAHNE
TeXHUYECKUX CpPeACTB, HEeOOXOOMMBIX MM B CBA3M C WX MHOUBUAYaIbHBIMU
OCODEHHOCTIMMU,

— IIpH HeOOXOAMMOCTU AJII OOYYAIONUINXCSA C OrPaHMYeHHBIMH BO3MOXKHOCTSIMU
3I0POBBS U MHBAMIOB IPOLeIypa OLIEHMBAHUS PesyIbTaTOB OOYUeHNS 10 [UCLIUILIIHE
MOJKeT IIPOBOJUTHCS B HECKOJIBKO STAIlOB.

IIportenmypa OLlEHMBAHISL pPe3y/IbTaToB OOYUYeHMS HHBAWAOB U JHMII C
OT PaHIYEHHBIMI BO3MOJKHOCTSIMI 3[I0POBBS IO AWCLIMIUIMHE (MOAYIIO) IIpemycMaTpUBaeT
IpefocTaBIeHe HHopMalpy B popMax, aJallTHPOBAHHBIX K OMPAHITISHISIM UX 3OPOBbS
Y BOCIIPLITILS MH(OPMAI N

JI71st 7Pt © HapyIIeHISIMU 3peHuS:

— B IIEYATHOI (popMe YBEIIMISHHBIM IIPU(PTOM,

— B (popMe 3IeKTPOHHOTO JOKYMEHTA.

JI71st 7IvT © HapyIIeHISIMU CITyXa!

— B IIEYATHOI1 dopMe,

— B (popMe 5IeKTPOHHOTO JOKYMEHTA.

JI71st vt ¢ HapyIIeHUIMU OITOPHO-/IBUraTeILHOTO alllapaTa:

— B IIEYATHOI1 opMe,

— B (popMe 5IEeKTPOHHOTO JOKYMEHTA.

JlaHHBIFT TepeueHb MOXKET OBITh KOHKPETH3UPOBaH B  3aBUCUMOCTH  OT
KOHTUHT €HTa O0yYaIOMUIXCSL.

5. IlepeueHb OCHOBHOH ¥ /JIONMOJHHUTEJbHOIl Y4YeOHOH JHTepPaTYpBHI,
HeO0OXOAMMOH /IJIsl OCBOECHUS JUCIIHILTHHBI (MOIyJIs1).

5.1 OcHoBHas1 1UTepaTypa:

1. Cetnn 1 cucTeMbl nepefadn NHQOPMAITIHN: TeJIEKOMMYHUKAITIOHHEIE CETH : YISOHUK U
TIPaKTUKYM JUIA akajgeMuueckoro Oakanaspuata / K. E. Camyiinos [u mp.] ; mom pen.
K. E. Camyitnora, 1. A. ITlammmosa, JI. C. Kynabopa. — M. : MzpatemsctBo IOpatit,
2017. — 363 c. — (Cepus : bakanasp. Axamemmdeckuii kypc). — ISBN 978-5-534-
00256-0. — Pexxwum goctyma : www.biblio-online.ru/book/D02057C8-9C8C-4711-
B7D2-E554ACBBBE29. T'pugp YMO BO

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

3. I'opnuenko, B.H. MHorokaHaibHbIE TeJICKOMMYHUKAITMOHHBIE CUCTEMBI. Y UeOHIK I
By30B [Onextponnsri pecypc] : yueb. / B.H. I'opmmenxo, M.C. Teepermmuii. —
OnextpoH. maH. — Mocksa : 'opsuag miaus-Tenexom, 2013. — 396 c. — Pexam
moctyma:  https://elanbook.com/book/11830. — 3arm. ¢ oskpama. YMO 1o
obpazoBanHmo B obnacti MHPOKOMMYHUKAIOHHBIX TeXHOIOT I

4. Onmuueckne  IM(QPOBHE  TeJIeKOMMYHHMKAIIMOHHBIE  CHUCTeMBI:  JIaOOpaTOpHEIM
npakTukyM. / A.C. JleBuenko, B.B. Cmocapesckmii, H.A. SIxoBernxo/ ISBN 978-5-
8209-0872-9 Kpacuomap. Kybarnckmii roc. yu-1, 2013. U.1: BBenenue B TeXHOJIOIHIO
1 (POBBIX TeleKoMMYHUKaInoHHEIX ceTeil TCP/IP. 82c.
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5. Kcenodouros C.H., IToptraor 3.JI. Hanpapnsroriye crucTeMbl 51eKTpocBs3u. COOpHIK
3agad. YuebHoe nocobue g By30B/ 2-e m3g., crepeotutl. 2014 r. 268c¢

6. Bunokypo, B.M. Iludpossle cucremMbl mnepemauu : ydeOHoe 1ocobue /
B.M. BunokypoB. - Tomck : Tomckuii rocymapcTBEHHBIH YHUBEPCUTET CHUCTEM
yIpapieHus u paguosiextporuky, 2012. - 160 c. ; To ke [OnexTpoHHbI pecype]. -
URL: http://biblioclub.ru/index.php?page=book&id=209018

7. Bnacor MI.W. Texmmueckas DUArHOCTHKA COBPEMEHHBIX IMI(POBBIX CeTell CBS3U.
OcHOBHBIE€ NPHUHITUIIEI U TeXHIYECKUe CpelcTBa M3MepeHHil apaMeTpoB Ilepenadn
s cereit PDH, SDH, 1P, Ethernet u ATM/ Ilox pex. M.M. IItnarukosa 2012 r., c.
9-28.

8. TenexoMMyHUKaITIOHHEIe cUCTeMbl 1 ceTi: B 3 Tomax. Tom 3. - MymbTrCepBUCHBIE
cetr [OnekTpoHHBIN pecypc] : yued. mocodue / B.B. Bemmruko [1 ap.]. — OnektpoH.
maH. — Mocksa : l'opguas mimHng-Tenexom, 2015. — 592 c¢. — Pexamn poctyma:
https://e.Janbook.com/book/64092. — 3arn. ¢ skpana. YMO mo oOpazopaHuio B
o0nacTy TeIeKOMMYHIKAITIIT

9. Onmnueckue TelleKOMMYHHKAITIOHHEIE CHCTeMBI [OneKTpoHHBIN pecype] : yueb. /
B.H. I'opauenko [u gp.]. — Onextpon. na"H. — Mocksa : ['opguag mmug-TenexomM,
2011. — 368 c. — Pexwm moctyma: https://e.lanbook.com/book/5147. — 3arm. ¢
skpana. Y MO 1o 06pa3oBaHmto B 001aCTH TeJIEKOMM yHIKAITII

10.  Omrudeckne 1MGpPOBBIE TeJIEKOMMYHUKAITMOHHBIE CHUCTEMBI: JaOOpaTOPHBII
npaktukyM. / A.C. Jlesuenko, E.A. JlaBpenTtheBa, IO.A. Tuxonopa, H.A. SxoBeHko/
Kpacuonmap. Ky6Ganckuii roc. yH-T, 2013. U.2: OcHOBH pabOTH pacIipeielIeHHbBIX
ceTeil Ha Gaze mporokonos BGP u MPLS 153c.

11. IlMTapanropuu, C.H. MHOroBOIHOBHIE OITHYECKHE CHUCTEMBI CBS3HM : YydueOHOe
riocobme / C.H. ITlapanropma ; MuHHCTepcTBO 00pa3oBaHUSI U HAyKU POCCHIICKOI
Depeparr, Tomckuii ['ocygapcTBeHHBIN YHHUBepcuTeT CuUcTeM YIIPaBIeHUI U
Pamiosnextporuxu (TYCYP). - Tomck : TYCVYP, 2013. - 157 c. : un.,1abmn., cxeMm. -
Bubmmorp.:  ¢.139-142. ; To ke [Omextpommeii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=480597

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

JIns ocBOeHMS JUCLMIUIMHBI WHBATMIAMU U JIMIIAMH C OrpPaHMYeHHBIMU
BO3MOJKHOCTSIMU 3JIOPOBbS UMEIOTCS H3/IaHUSI B 3JIeKTPOHHOM BHJE B SIEKTPOHHO-
6ubIMoTeTHRIX cucTeMax «JlaHb» u «HOpaiiT».

5.2 Jlono/THUTe/IbHASA JTUTEPATYypA:

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

2. Poxkun, B.I'. KorepeHTHBIe ontutdeckue ceTd : yaebHoe nocotue / B.I'. oxuH ;

DenepanbHOe areHTCTBO cBA3H, DefiepallbHOe TOCYIapCTBeHHOe 00pa3oBaTelbHOe
OroKeTHOE YUperKIeHIe BEICIIEero IIpodecclOHaIBHOrO 00pasopaHma « CHOMPCKIiT
TOCYAPCTBEHHEII VHUBEPCHTeT TeIeKOMMYHUKALINET 1 MH(POPMATUKI». -
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10.

Hoocubupcek : Cubupcekuii rocynapcTBeHHbIH VHIBEPCUTET TeIeKOMMYHUKALIIT 1
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 onTHUeCcKO ceTi AocTyma : yueOHoe rmocobue /

B.I'. ®oxuH ; MUHNICTEPCTBO CBSI3U U MACCOBBIX KOMM YHUKaIM Poccimickolt
DGeneparrm, Genepansroe areHTcTBO cBs3n, DI'OBY BIIO «Cubl'Y TH». -
Hopocubupck : CruOupckuii rocy1apCTBeHHBI YHIBEPCUTET TeJIeKOMMYHUIKAITII 1
nHpopmaruku, 2012. - 311 c. : wi., Tadn., cxeM. - bubmuorp. B xH.. ; To xe
[Onextponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=431523

Kpyk, b. Y. TenexkomMyHHKaITMOHHBIE CHCTeMBL 1 ceTr [Tekct] : yueOHOe mocobue
IUI CTYZIEHTOB By30B cBS3M U Koiuremxkeit. T. 1 : CoBpemennsle Texnonormm / b. M.
Kpyk, B. H. Ilomantononyno, B. II. Illyeanos ; mox pexn. B. II. Illypamosa. - [4-e
U3]1., Uctp. u jom.]. - Mocksa : ['opguas muans-Tenexom, 2013. - 620 c.

Cy66orra, E.A. Metoapl u cpeAcTBa W3MEpPeHUS MapaMeTPOB ONTHYECKUX
TeJICKOMMYHUKAITMOHHBIX CHCTeM.Y4ebHoe mnocodue Ml BY30B [ OJIeKTPOHHBII
pecype] : yuaeb. mocobue — DnekTpoH. naH. — Mocksa : ['opsaas mmns-Tenexom,
2013. — 224 c. — Pexam noctyma: https://e.lanbook.com/book/11845.

3arreunmkoB, C.B. OCHOBEI IOCTpOEHUSI BUPTYAIBHBIX YACTHHIX ceTeil : YueOHOe
riocoOue I By30B [OnekTpoHHbIN pecypc] : yuebHoe mocobue / C.B. 3ameuHnkos,
H.I'. Munocnasckasg, A.M. Toncroii. — OnekTpoH. faH. — M. : ['opsuag miHnsg-
TenexomMm, 2011. — 248 C. o Pexam OCTyTIa:
http://e.lanbook.com/books/element.php?pll id=11834

byneinayna, H.B. OnTtiMuzaimsg ceTeil ¢ MHOTOIIPOTOKOJIBHOM KOMMYTAIlel IO
MeTKaM. [OnekTpoHHsli pecypc] : wmonorpadma / H.B. Bymeurmuna, J[.C.
Tpubyuckmii, B.IL. IlypanoB. — DnexTpoH. aaH. — M. : Topguag mmug-Tenexom,
2010. — 144 C. = Pexam IOCTyTIa:
http://e.lanbook.com/books/element.php?pll id=5129

Jubpos, M. B. Cetn u TemekomMmmyHuKarui. MapmpyTusaipiga B ip-ceTdx B 2 4.
Yacth 1 : y4eOHUK W TPaKTHUKYM JII akaJemudeckoro OakamaBpuara / M. B.
Jubpos. — M. : UznarensctBo Opaiit, 2017. — 333 c. — (Cepus : Bakamasp.
Axanmemuueckuii xypc). — ISBN 978-5-9916-9956-3. — Pexum moctymna
www.biblio-online.ru/book/A1108A 1F-2790-403D-A480-06B166867AAS.  I'pud
YMO BO

Jubpos, M. B. Cetn u TemekomMmmyHukaruu. MapmpyTusaipga B ip-ceTsX B 2 4.
Yacts 2 : y4eOHMK U IIPaKTUKYM JUII aKajgeMudeckoro OakamaBpuara / M. B.
Jubpo. — M. : HMzparensctBo IOpatit, 2017. — 351 c. — (Cepma : Bakanasp.
Axamemuueckuit kypc). — ISBN 978-5-9916-9958-7. — Pexum moctyna
www.biblio-online.ru/book/B4F3CESE-BBOC-4FFF-A7E7-54B864F39AAS. T'pud
YMO BO

CeTu U cuCTeMsI Ilepefadrl MH(POPMAIIN: TeJleKOMMYHUKAIIOHHBIE CeTH | YHIeOHIK
1 IPaKTHKYM I akajeMudeckoro OGakamaBpuara / K. E. Camyitnor [u gp.] ; mox
pen. K. E. Camyitnosa, Y. A. IlTammvosa, [I. C. Kymaboa. — M. : M3parenscTBO
IOpaiit, 2017. — 363 c. — (Cepug : baxanaBp. Axagemudeckuii kypce). — ISBN
978-5-534-00256-0. — Pexamn moctyma : www.biblio-online.ru/book/D02057C8-
9C8C-4711-B7D2-E554ACBBBE29
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11. Bepmu, A.H. OcroBrrIe poTokoisl MHTepHeT @ yueOHoe nocobue / AH. Bepnum. -
Mocksa : Vureprer-YHuBepcureT Mapopmarmonsrix Texuomoruit, 2008. - 504 c. :
mt.,7abn. - (OcHoBBI 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: xypraia «PoToH SKcIpece»

6. IlepeueHbp pecypcoB HH(}pOPMALHOHHO-TEJEKOMMYHHUKAIIMOHHOH CeTH
«HTEepHET», HEOOXOAUMBIX JJIsI OCBOEHHSI JHCIHILIHHBI (MOIYJIsT).

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

2. DnextponHas 6uGmoTexa FOPAMT: www.biblio-online.ru

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

4. Caiitr pa3paboTdymKa MporpaMMbl SMYJIITH PadoThl riobambHbIX ceTeit GNS.3:
http://www.gns3.net/

5. Kypuan «Texuuka CBa3u» — IPOU3BOJICTBEHHBIN TEXHUYECKHUN JKypHal, OCBeIaeT
BCE aCIIeKThI TEJIEKOMMYHUKAIII 1 cBA3U: https://iks.sut.ru/rubricator/tehnika-svyazi/

7. MeToan4eckue YKa3aHUsl IJIsi 00YYAIONIHX CH 10 OCBOEHHIO JTHCIUILIHHBI (MO/TYJIs).

Jlexning sBugeTcd opHOM W3 (OpPM M3YUEHUI TeOpeTHUeCKOro MaTrepHana IIo
JuclImMHe. B Xofe JIeKIMOHHOTO Kypca IIPOBOAUTCS M3JIOMXKEHHUE COBPEMEHHBIX
HAYJHBIX ITOAXOMOB U Teopuil. B TeTpamaw U1 KOHCIIEKTUPOBAHUS JISKIWH HeOOXOIIMO
UMeTh 110N, IJle II0 XOAy KOHCIeKTHPOBAHUS JellaloTcd HEOOXOANMEBIE ITOMETKH.
3ammicu JOJDKHBI OBITH M30HpaTeNBHBIMM, IIOMHOCTBIO CIeIyeT 3allUCHIBAThH TOJBKO
olpeneleHnd. DB KOHCIeKTe INPUMEHSIOT COKpallleHHe CJIOB, YTO YCKOPSeT 3allHCh.
Borpockl, BO3HUKAIOIIHE B XOfle JISKIIUH, PeKOMEH/IyeTCs 3allChIBaTh Ha IIOJIX U I10CTe
OKOHYAHMS JIEKIII OOPaTUTHCS 32 pa3zbiICHEHHEM K IIPeIIofaBaTellro.

OfHUM B3 OCHOBHBIX BHUJIOB AEATEILHOCTU CTY[EHTA SBIIFETCS CaMOCTOSTEIbHAS
pabora, xoTopas BKIIOHaeT B ceOs M3yUeHHe JISKIIMOHHOIO MaTepuania (B TOM HHCiIe U
BUCOJEKINI), VIeOHMKOB M Y4eOHBIX II0COOMII, IIOATOTOBKHM K BHIIIOTHEHUIO
JabOpaTOPHEIX padoT, a Tak ke PelleHNH JOMAITHIX 3aJaHuH.

Metonuka ~ caMOCTOSTENbHOM ~ paboTel  IIpeiBApUTENHbHO  pa3biICHIeTCH
IIperiofiaBaTelieM U B ITOCHEAYIOIIeM MOXET YTOUHATHCI C yUeTOM HHAUBUAYAIBHBIX
ocoOeHHOCTell  CTyAeHTOB  (peKOMeHJallil  pa3sMelleHbl B BIIeKTPOHHOM
nHpOPMaIlOHHO-00pazoBaTebHON cpefne MomympHoro Jlunammdgeckoro OOydeHMs
Ky6I'Y - pasgen «Onrudeckue IWIQPOBBE TeIeKOMMYHHUKAIIMOHHBIE CHCTEMBI»
http://moodle.kubsu.ru/enrol/index.php?id=372). Bpems m MecTo caMOCTOSATENBHOM
paboTEl BHIOMpAIOTCS CTYAEHTAaMH IIO CBOEMY YCMOTPEHHMIO C yYeTOM peKOMeHIaril
IIperiofiaBaTeld B BHAe IUIAHA CAMOCTOATENbHOI paboThl cTymeHTa. llmaHMpoBaHue
BPEMEHH Ha CaMOCTOATENbHYIO paboTy, HEeoOXOAMMOIo Ha H3ydYeHHe HAacTosIIel
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OUCIMILIMHEI, CTyHeHTaM JIydIle BCero OCYIIeCTBISATh Ha BeCh  CeMecTp,
IIpeycMaTpUBas IIPU 3TOM peryIIIpHoe IIOBTOpeHIe IIPOIAeHHOro MaTepyuaa.

CamocTOsSTeNnpHYIO paboTy Han MUCLMIUIMHON cleayeT HaudHaTh C H3yUeHHS

IIpOrpaMMBI, KOTOpasi COAEPKUT OCHOBHBIE TPeOOBaHMA K 3HAHISIM, YMEHISIM 1 HaBBIKaM
oOy4daembIx. OOg3aTeNbHO CleAyeT BCIIOMHHUTH PeKOMEHIAIN IIperiofaBaTens, JaHHbIe
B XOZleé YCTAaHOBOYHBIX 3aHATHII. 3aTeM cleAyeT MPHCTYIIaTh K M3YUEHMIO OTAENIBHBIX
PasfesioB U TeM B IIOpSAKe, IIPelyCMOTPEeHHOM IPOrpaMMOii.
ITomyuns mpexcTaBieHHe OO OCHOBHOM COMEpXKaHUM pasjiena, TeMbl, HeoOXOIIMO
M3YIUTh MaTepHal II0 TeMe, H3JIOKeHHEI B ydueOHuke. llenmecooOpasHO COCTaBHUTH
KpaTKMiI KOHCIIeKT IUIM CXEMY, OTOOPaKAIOIIYIO CMBICI U CBS3M OCHOBHBIX ITOHSITUIMA
OAHHOTO pa3leia W BKMOYEHHEIX B Hero TeM. OOs3aTelpHO CJeQyeT 3allliCHIBATh
BO3HUKIIINE BOIIPOCHI, HA KOTOPHIE He YIAIOCh OTBETUTh CAMOCTOSITENIHLHO.

Heobxommmo m3yunTh CIHUCOK peKOMEHOBAHHOW OCHOBHOIM W OMOJHUTENLHOI
JIUTePaTyphbl U YOSIUTHCS B €€ HAIMINY B JITIHOM IIOJIE30BAHNI WIN B IIOAPA3/eIISHISIX
OnbmmoTekn B OyMaXHOM WM BSIIEKTPOHHOM BHAe. UTeHWe IUTepaTyphl, He
COIPOBOJKAAaeMOe KOHCIIEKTHPOBaHHEM, Majlo pe3yiabTaTuBHO. llenp HamicaHus
KOHCIIeKTa II0 AWUCHUIIIMHE — cPOPMHUPOBAThL HABBIKHM IO IIOWCKY, OTOOpPY, aHAIM3Y U
(opMyTMpOBaHMIO Y4YeOHOro MaTepuaia. OTHM HaBBIKM 0OS3aTeNIbHBI U JIIOOO0rO
CHelaJICTa C BBHICIIAM OOpa3OBaHMEM HE3aBUCHMO OT BHEIOPAHHOI'O HAaIlIpaBJICHMS.
Harmicanme KoHCIIEKTa JOMKHO OBITh TBOPYECKUM — HYJKHO He IIepeIICHIBATL TeKCT U3
HCTOYHUKOB, HO IIBITATBCA KPAaTKO M3JIaraTh CBOMMU CIIOBAMM COJiepXKaHMe OTBeTa, IIpU
5TOM MaKCHUMAaJILHO €r'0 CTPYKTYPUPYS U HCIOJIb3YS CUMBOJEI U YCIOBHEIE OOO3HAYCHMS.
Kormposanme u 3ay-mBanHie HEOCMBICIEHHOTO TeKCTa TPYIOSMKO U 110 OONBIIIOMY CUeTY
He UMeeT IIO3HABATeJILHOM M IPaKTHYecKOl ITeHHOCTH. lIpm paboTe Haj KOHCIIEKTOM
00S3aTeNbHO BBISBILIFOTCS W OTMEUAIOTCS TPYAHBIE AT CAMOCTOSTENHLHOTO W3yYeHUS
BOIIPOCHI, C KOTOPHIMU YMECTHO OOpaTHThCS K IIPENOaBaTeIiO IIPU IIOCEIeHIN
KOHCYJbTAIMiA, OO B MHAMBHUIyaIbHOM Iopsake. [lpu urennm yueOHOI W HaydIHOU
JIUTepaTypbl HEOOXOAMMO BCEr/1a CIeIUTh 32 TOYHEIM U IIOJHBIM ITOHIMAHUEM 3HAYCHIS
TEPMUHOB U COJEpXKaHMU IIOHATUN, UCIIONB3YEMBIX B TeKcTe. Beersia cieyeT yTouHITE
3HAYEHNS I10 CIIOBAPSIM WJIN SHITAKIIONEVISIM, IIPU HeOOX OIMMOCTH 3aITHCHIBATD.

K naGoparopHeiM paboram clegyeT IIOATOTOBUTHCS — IIPeBAPUTENBHO,
O3HAKOMMUBIIINCH ¢ KPATKOH HO creluduieckoil Teopueil Tak xe pa3MerneHHoil B Cpeje
MopymbHoro JlnHaMUIecKoro O6yuenns Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=372, mnapoms 3amucu gocTyma B pasjierd
JVCITUILIVHEI BBIIA8TCA HA IIEPBOM 3aHSITUM.

HernocpenicTBeHHAd MOATOTOBKA K 3a4eTy U 5K3aMEHY OCYIIEeCTBIISeTCS [0 TeMaM
PasaeNioB JUCIUILIHIHEI.

Bes pabora mo opraHmzanm BEIOOpa CTYAGHTAMH TeM KYpPCOBBIX IIPOSKTOB MU
3aKPEIUICHIIO HAayYHBIX PYKOBOAUTENeNW IIPOBOMUTCA Kadeapoll OMNTO3IEKTPOHUKU,
COBMECTHO C 3aBeIYIOUTIM KaeIphl.

IIpumepHasd TeMaTHKa KYPCOBOIO IIPOSKTUPOBAHUS pa3pabaThIBacTCsS M eXerOTHO
oOHOBIgeTCS Kadenpoil. 3akperUleHme 3a CTYJeHTAMH TeM KYPCOBBIX IIPOEKTOB
IIPOMBBOANTCS II0 WX JIMYHBIM 3agBJICHISIM Ha WM JeKaHa MM 3aB Kadeapoil, ITo
COIJIACOBAHMIO C HAyUHBIM PYKOBOIUTENIEM BO3MOXHO KOPPEKTHPOBKA BHIOpaHHOI
TeMbl. B pmampHelilieM CTyAEeHT M Hay4dHBIN PYKOBOIMTEIL COCTABIIIET 3aJaHUe C
ITOPOOHEIM IUTAHOM ITO BBIIIOJHEHUIO KYPCcOBOro IpoekTa. IlogpoOHas mH(popMaImd 1o
TpeGOBaHIIM K KypPCOBOMY IIPOEKTHpPOBAHIIO pacliojlaraeTcs Ha caifTe KadeIpsl
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OIITO3NEKTPOHUKH B AOKyMeHTe MeTomuueckue yKazaHUS ITO0 BBIIIONHEHIIO KYPCOBBIX
npoexTos: http://ftf. kubsu.ru/htmlfiles/dip/MetodUk201 7 .rtf

B ocBoeHmm [OUCHIIUIMHBL MHBAIMAAMU M JHIIAMH C OrPaHMYeHHBIMU
BO3MOJKHOCTSMHU 3JOPOBbS IIPEAYCMOTPEHB HMHIMBUAyalbHBIE KOHCYIbTALM (B TOM
uucne uepes email, Skype wru viber), Tak kak 6oJbIOe 3HaUeHNE UMeeT KOHCYIbTAalTUH.
WHpvBuayatbHble KOHCYIbTAIlMM II0 IIpeAMETY SBJIIIOTCS BaKHBIM (PaKTOPOM,
CIIOCOOCTBYIONIINM MHAVBUIYATA3aLMN OOYyUIEeHUS U YCTAHOBJICHUIO BOCIIUTATEIHLHOTO
KOHTaKTa MeXAy IIperofiapaTeleM M OOYYaloIIMCS WHBAIAAOM WM JIIIOM C
OrPAaHITIEHHBIMU BO3MOXKHOCTSIMU 3IOPOBbSL.

PexomennyeTcs cuemyronmil rpaK caMOCTOSTENBHONU pabOTHI CTYAGHTOB IIO
yaeOHBIM HeeJIIM KaXKIoro ceMepa:



LE

soduo HI9HLIA HHITELIALLE HOHROLANSIWOALI H HAlI AMAL "BMLIBhA
eroged Hawesde/ [ 2doELHID 01 eMHOLOIOL (erreHdaLeIN 0J0MI9RHLId0AL) oJsonHonedonarad
KeHHING ML 0J0HQ9h A exrogedod T MHMIY I9hoRJ C
20dLI0 HISHLIA HHITELIALLE HOHROLA¥IWOdI M Holl Aol 3 ‘(Had)
vroged HIWRENE/ qdgKIM0 01 eNEOLOITOL (erreHdaLe 0.10339RHLad0aL) ruxdedau geaodpun
ERHHINGOHLT 0J0HQ9h A exrogedod T BeHHOdXOHESI | ¥
100 g mniedir
sodLo HIHLIA HHITELIALLE HOHROLAMAWOALI H ol Aol M € 9TINAAEITOTIOH
eroged Hawesde/ I 2dgELHID 01 eNFOLOIOL (erreHdaLeIN 0J0M9RHLYd0AL) oModHII 931r0QHeH
EEHHOGOHLI 0J0HQ9h A exrogedod T ‘gorrox suHegodundod
ranrudoiry
%
auHegodHTOX
QOHHOHHUIAH H
sonyeux ('d¥ ¥ W\DINITV
20dLI0 HI9HLIA HHITELY3ALLE HOHROLANIWOdL M Holm Sl 3 ‘WITV “TADIHD) 1100
eroged Hawesde/ I 2dgEIHI 9 egoLOIoL (erreHdaLeIN 010M9RHLId0AL) 4 90IBHIM) IIrogedgo
EBHHOWIOHLI 0J0HQ9h A exrogedod T nogodduir 1aror M
u [INIHdo I EHHIhATOII
0J9 HILJOHHAQ0I0
u eHOn gogodduly T
(uneradern
WALIHI XIMISRHLIIO
s0duo HI9HLYA HHITELIALLE HOHROLA¥WOLI M Bl AaL M edA1Ad1o) WALIMD
eroged Hawesde/ I qadorio ] eMIOLOIYOL (RreHdaLeIN 0J0MI9RHLad0AL)
EEHHANIOHII 0J0HQ9h A exrogedod T XITHHOHMITEXHHAWONOIIAL
XIDIO9RUIIO X1agoddu
UHIOITOHXAL € JHHIY € ¢ I
(ed1oamo0 HIRYOH | (DJD) OBR 'hHA
—— OIMHRBYBE OIl | HOHQIhA domOH) SOUHOHIIOINI g raoged .
HILOOHIARLO EHHBYRE BH uHomadg
endo HOHTIAOIKOIO0WED oUHBXdaT0)) SHHEIOHOWHE]]
endo EHHOHIIOII9d LoXI01Q 111
wiod) uraHdord] | o\

<9I LMD ATHHOHIIENHHAWNOMIIAL d9dodPpul am10anHII()»
SHHI'IHMIIDHL 011 3d L) -G 9 90 1IHITAL) I191008d HOHIIALIEO LYOWE) MHPedl HITWIATHINONIJ




43

20duo HI9HLYA

ALHIMRE XH M eMFOLOIITOI H

‘NVIA U313
SHHelIleE dir qdegHE Looged xiqHdoredogerr Sprrirt T e st
a0I9RHLIe dI OIHHAHIIOLIIGE X HM40LOIOLT T
HOHROLAXowodIr
eroged HHITRLIALLE HOHROLANAWOLI 1 Holm AMaL M UHITBLANINO I990HI0)
1oneg/ I/dM qadgkoH eN90LOIYOLI (RLreHdaLEIN 0.10MI9hHLId0L)
ERHHAWIOHLI
0I0HQ9h A exrogedod T 01
ALHImeE XH
s0duo HIHLIA 3 exgorodror M weroged wiaHdoLe dogerr
SJHHEYeE dir qadegHE OLI BLYhLO OJOMISRHHXAL SHHALIdo (o R B
aoMIhHLe dLI Looged xiqHdoredogerr o
OIMHAHIIOLIIGS M HM0LOIIYOLT Admd
HHITELIALLE HOHROLANAWOAL 1 Holm AaL M W BHITBER EN
eroged
Lanes/ I/ d qadokno eMFOLOIOL (erreHdaLeIN 0J0MI9RHLId0AL)
KBHHAWIOHLI
0J0HQ9h A exrogedod T 6
aLHImeE XH
20dL10 HITHLIA 3 exgoLodifor H weLoged wiaHdoLe dogerr
oHHeYes dir qdegHE OLI RLYhLO OJOMISRHHXAL SHHALWdo (o
a0Mo3hHLEdL Loged xrqHdoredogerr .
OIHHAHIrOLIIGS X HM40LOIOLI S
HHITELIALLE HOHROLAMQWOL 1 Holl Aol M MEIOTCTReLE PRI
eroged
Lanes/ I/ d qadgeno eMFOLOIIOL (RIreHdaLeIN 0J0MI9RHLad0AL)
KeHHAWIOHIT
010HQah A exrogedod T b
ALHIIeE XH
soduo HITHLIA 3 exgoLodrfol M weroged wiaHdoLe dogerr
SHHeYRE dir qdedgHE OLI BLYhLO 0JO0MISRHHXAL SHHALWdopo
a0MI3hHLYe dL Loged xiqHdo.redogerr ‘gumeoadre-qi u
OIMHAHIrOLIIGE M HM40LOIOLT di/dD L goroxorodir X1
HHITELIALLE HOHROLANIWOLI 1 Holm Aol M
eroged
Lones/ I/ d 2doELHID eMFOLOITOL (RIreHdaLeIN 0J0MI9RHLad0AL)
KBRHHAWIIHLI
0J0HQ9h A exrogedod T L
ALHITeE XH
s0diio HIGHLYA dir qdegHE A exgoLodol 1 weroged wiaHdore dogerr
OLI BLYhLO OJOMISRHHXAL SHHALdopo
. HHITRLIALLE HOHROLA¥IWOLI H Kol AaL M
- Ma s Lanes/ I/ dM 2doELIHID eMOLOIIOL (RrreHdaLeIN 0J0MI9RHLId0AL) "HHIOTOHX3L
0J0HQ9h A exrogedod T XI999199 I9F0HI) 9




6¢

20d110 HI9HLYA

HaWNEENE

HHITBLIALLE HOHROLAKIWO LI M HoI AMAL M

‘CHIAIHIHIA SIDIISRHLIIO
‘godoredanarad 1gausk
SITHIOHI0 ‘GOIBH.IHD
mredanarad raruimHdIn
‘gOI09L) XIDIIShHLIIO
auHararsed soHHawadg

eroged qadoroH 01 eNE0L0IT0LI (ererdaren 0J0MI9RHLY d0aL)
/I H 90HIIRdINAI
EBHHOGOHLI 0J0oHQoRA exLogedod] | .
HAIIAI9H HOMIShHHLIIO
MMITBTAT OWSY U
HHITETAYOW 1970 L9IN) HI9D
HOMISRHIIIO I4IHINIIE
SITHIIEHOMIDIHAD | G
(e e MHO X HUD
IIADLIHD
godramedeIr exHaI0
sodiio HIaHLIA HHITELIALLE HOHR OLAKWO di1 M Mol oL 3 1100 9 ¥MReHHOAXHUD
HoWeEIE
eroged qadoroH ] eME0L04I701I (ererdaren 0J0M39RHLI d0aL) regointrxdodo
KBHHING ML /d 0J0oHQoRA exrogedod | U KRgOIHIT
‘FRa0INRL) HheXadalr
XeIWALoH) X1agodui
4 gimesuHodxHI) | $]
dir £ Axowo du A1 (1139
s0dL10 HI9HL) HONBEE HHITRLIALLE HOHROLAKOWO I M o AaL M G i
eioged qadgkoH ] eMg0L047oLI (ererdaLen 0J10MI9RHLA d0aL)
/d BI 1100 edA1edeinm)
EBHHOWGOHLI 0J0oHQoRA exLogedod T
HAS u2122 aun30d1d01T | €1
0 duo PIaHLIA _ HHITRLIALLE HOHROLAKIWO I H Kol oL X -‘yuHegosedgoadir
vroged qdggon Q exg0LOIYoLI (erreHdaLen 010MI9kRHL3 doaL) 1amexo u 19dAAdLo
KBHHONGOHLI /431 0JOHQ9R A exrogedody] sranHonmedopru — HAs | ¢1
ALHITEE XH M
soduo HIgHLIA o d dosed
. it B exgoLoI o1l B WeLroged nigHdoLedogerr oLt I F——
Looed xiqHdoredogerr .
a0MIRHIR LI IDIOHIID ‘N M
OIHHOHIOLII9d M HM90LOII70LI Sk
o HHIRLIALLE HOHROLA¥AWOAL M Holm AMaL M Hiad X THERN
o Lanes I/ d qadgkoH eMgOLOIYOL (erreHdaLeIN 0J0MI9RHLAd0AL) HRLIOTOHXI],
KRHHOWNIOHIT
0J0HQ9h A exrogedod T I




(1%

€07 0I01L
sodiio HI9HLIA HHITELIALLE HOHROLAKIWO di1 B Mol Aol 3 (SHO) uReradan
eloged HanesIe qdgexal € EF0L0.I701I (eIreHdaLeIN 010MI9hHLId0AL) MHHUI 91D SRHLIIO
KeHHING ML 0J0HQoRA exrogedod T a1 2oLy 9T
- HEEED HHHUIC
20d110 HI9HLYA HONBEE HHITRLIALLE HOHROLAKIWO AL H HoII AMAL M XIDIYORHIIIO-OHHOMOIOT
eroged adgexalt [ eM90L0.070LI (ereHdaren 0J0MI9RHLY d0aL)
I onITeIBATIIONE
EeHHOWGOHLI 0J0HQoRA exLogedod] |
g evrogd dougdory | €g
20d1I0 HIGHLYA HHITRLIALLE HOHROLAKIWO AU M HoII AMAL M
HaWeedEe
eioged qadgexar ¥ eME0L0JT0LI (ererdaLen 0J0MI9RHLY d0aL)
EBHHOWGOHLI /I 0J0HO9EA exrogedod | HAS DN IMIHSHOIINOY | ¢
HEEED
dis £ i p—— s HOMI9RHIIIO INOLOHD
s0di10 HI9HL)Y e BLIALLE HOHROLAKAWO AL M 1o AL M XIMHINQR.TH ] T1r0ged
eroged adgexar ¥ eNg0L00701I (ererdaren 0J0MI9RHLA d0aL) I
EBHHOWGOHLI /1 0JoHQoRA exLogedod | HIOOHTUINAP(E IDMHAII0
u suHegodurxaodir
I X9WOIL o | €T
s0duo HIgHLIK HHITRLIALLE HOHROLAKIWO LI H Halm Aol A (INAM) 19HIo"E
HoWesIe
eroged adgexar 9 eME0L00701I (ererdaren 0J0MI9RHLA d0aL) OHUIN Ol WoHHaIarsed
KRHHING ML /dd 0.J0HQoRA exLogedod | 9 suHRgOd MO IITIILIIATA] T
0 duo HIaHLIA _ HHITRLIALLE HOHROLAKIWO LI H Kol AMOL X "NOd ¥ X1 BIALIOY
eroged adgexar [ eNE0L0470LI (ererdaren 0J0MI9RHLA d0aL) HAI139 XIDIIShHULIIO
KeHHANG ML /dd 0J0oHQoRA exLogedod | edApmsrmxdy 1T
20di10 HIGHLYA
eroged T — HHITRLIALLE HOHROLAKIWO LI M Hom AMAL M
KRHHOWGIOHLI qdoexar 9 EMF0LOIIO1I (RIreHdaleIN 0J0MI9KhHL dO3L) STdN HLIOTIOHX3.L
oHHEYRE AL/l 0JoHgoR A exrogedody| HOHHAWAdE02
20MI3hHILed rumesuiresd mwedAAdry | 61
s0duo HI9HLYA — HHITRLIALLE HOHROLAKAIWO LI M HoI AMAL M
eroged qdgroH 9 ENFOLOIZOLI (RIrRHILRIN 010MI9RHLI d0AL) (dOg) eeommr
KEHHSINGOHII AL/dIl 0JOHGORA eLogedody] orouhruHedI roxorodiy | L]
HAdS
s0diio HI9HLYA S HHITRLIALLE HOHROLAKAWO LI M HoIm ANl M 2139 aumegoduraod
eroged qadgkoH 9 eM90L0.0I701I (ererdaLen 0J0MI9RHLY d0aL) a
KRHHANIOHII /I 0JoHQoRA exrogedod | HELHhIE
I4IHAINALE IIIHAOHI) | 9]




8. Ilepeuens HHPOPMANMOHHBIX TEXHOJIOIH, HCIO/Ib3YEMbIX MPH OCYIIECT BJICHHH
00pa30BaTEJIbHOrO MPOIEcca 0 AHCHHIIHHE (MOYJIIO0).

8.1 Ilepevens HHPOPMAHOHHBIX TEXHOJIOTHII.

[Ipun ocyiuecTBIeHNH OOpPa30BaTENbHOMH HESTENIBHOCTH IT0 HACTOSIIEH IIporpamMMme
HCIIONBb3YETCA  IEKTPOHHAs  HH(OPMAI[MOHHO-0Opa3oBaTelbHas  cpefa  MOAYIBHOIO
JHHaMITYECKOTO OOyueHusa Kyol'yY B paszerne KOTOPO
http://moodle.kubsu.ru/enrol/index.php?1d=372 «OIITHYECKHE 1 poBsie
TEIEKOMMYHHKAIIHOHHBIE CHCTEMBI» PAacCIONAraroTCs Y4eOHO-METOAUYECKHE MATEPHANIBL:
PEKOMEHJAINN TI0 CAaMOCTOSATENBHOM paboTe CTyAeHTa, TPeOOBaHMSA K OCBOEHHIO JaHHOH
y4eOHOM ITpOrpaMMBI, TEOPETHYECKHE M METOAMYECKHE OIHMCAHHS M 3aJlaHUS K IIPOBEJEHHIO
1a60paTOPHBIX paboT, MPAKTHYECKHX 3aHSITHH, CCBUIKH Ha BHAEO KOHTEHT IIOAAEP KHBAFOIIHIA
OJTHY 13 (POPM HHTEPAKTHUBHOCTH CAMOCTOSATEIHHON PaboTHI, TEKIMHA M MPAKTHYECKHE 3aaHsI.
Cpena cobHpaeT CTaTUCTHKY ITO BPEMEHH aKTMBHOCTH aKKayHTa KayKIOro CTYZAEHTa IpH paboTe
C Pa3MEIIEHHBIM MaTEPHATIOM.

IlpoBeneHre  HeKIMi  TIPeAyCMaTpPUBAET  HCIIONB30BaHHE  JEMOHCTPALMOHHBIX
MaTepHAaJIOB C HCIIOIIb30BaHNEM ITPOEKTOpa.

8.2 IlepeveHnb He00X0AMMOr0 MPOrPAMMHOT0 0DecTiedeH M.

Tak kak g CaMOCTOATEIBHONW PpaboThl OOYYaroIMUXCs IIPEATIoNaracrca IOCTYII B
SIEKTPOHHYIO HH(OPMAI[HOHHO-00pa30BaTeNbHYIO Cpelly OpraHHM3allud U ceTh WHTEpHET, TO
o0Imue TpeOOBaHMI K IOMEINEHUSM JUIS CaMOCTOSATEIBHONM PpadoThl OO0Y4YarolUXCcs BITOIHE
JIOCTaTOYHO.

JIIg peanm3zaliii HacTOAIIEN TIPOorpaMMbl TPeOYeTCs:

1. OmnepanonHas cuctema Microsoft cemeiictea Windows (7/8/10), B paMkax ITpOrpamMMbl
koMrtanuu Microsoft “Enrollment for Education Solutions” IS KOMITBIOTEPOB M CEPBEPOB
Ky6aHckoro rocy1lapcTBEHHOI O YHHBEPCHTETA M ero ¢umuanos. Mnu Linux.

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

8.3 Ilepeuenb HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

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

9. MarepuajbHo-TeXHHUeCKasgs 0a3a, HeoOXoquMasm I  OCYHIECTBJIEHHSA
00pa30BATeJLHOTO0 Mpoliecca Mo JHCIHHILTHHE (MOIY. II0).

MaTtepHanbHO-TEXHHYECKOE OOeCIIeueHHe TUCIIUTUTHEL
(MOJTYTISI) M OCHAITIEHHOCTh

1 JleximonHble 3aHATHA | JIEKIIMOHHAS ayAUTOPHS, OCHAIIEHHAS IIPe3eHTalllOHHON
TEXHUKON (TIPOEKTOpP, HKpPaH, KOMIIBIOTEP/HOYTOYK) H
COOTBETCTBYIOIIUM TIpOrpaMMHBIM oOecrieueHueM (I110)
I7sl  BOcIIpoMsBeldeHHs (aitnoB ¢QopmaTta jpg M avi.
JIoCTaTOYHBIM KOJIHYECTBOM ITOCaZoOuHBIX MecT: Ne 209C,
Ne 315C, Ne201

No Bua pabot

2. | llpakrnueckue AYIMTOPHS  OCHAIlEHHass  TPeMS  MEIOBRIMM MM
3aHATHS MApKEPHBIMH ~ JOCKaMM,  JOCTAQTOYHBIM  KOJIMYECTBOM
TOCaJOYHEIX MecT co cromamMm: Ne209C, Ne205aC, Ne315C,

Ne2l11C

41



JlabopaTopHEIe
3AHSTH

JlaGopaToprs, VYKOMITIEKTOBAHHAS CIIELMATI3HPOBAHH O
MeOETbI0 M TEXHHYECKHMM  CPEACTBAMH  OOYUEHIIS.

IIpoBenmermie zapgTuii  1AOOPATOPHOrO MPAKTHKyMa
IIPEAYCMOTPEHO B «KOMITHEO TEPHOM KJIacce
ClleUaTbHbIX  mucimiumH» (ayauropus 205¢). B
HAMUUe [eCITh I[IOCA[OYHBIX MECT CTyAeHTaM I
MHAMBUIYaAIBHOM paboTtsl ¢ OBM u Heobxoammbm 110.

['py1iiosrie

(MHIMBUIYAIbHBIE )
KOHCYJIbTaI[HH

IlomemieHne ¢ QOCTaTOYHBIM KOJIMYECTBOM II0CALOYHBIX
MECT M MENOBOH WIM MapKepHOH Jockoi: Ne205aC

[IpomexyTOoyHas
aTTecTalys

[lomMeleHrie ¢ JIOCTATOYHBIM KOJIMYECTBOM IIOCATOUYHBIX
MecT: Ne205aC

CamocTogTenbHasa
pabora

KaOuHer a4 caMOCTOSATENbHOM padoThl, OCHAINEHHBIN
KOMIThIOTEPHON TEXHUKOH ¢ BO3MOKHOCTBIO ITOJKITFOUEHHS K
ceTH «MHTepHET», TIPOrpaMMOi 3KPaHHOTO YBETHYEHHS H
00eCTeueHHEIH JOCTYITOM B 3JIeKTPOHHYIO HH( OpMaI[HOHHO-
00pa3oBaTeIbHYIO cpely YHUBepcuTeTa No2()7¢
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