MunucTepcTBO UGPOBOrO Pa3sBUTHA, CBA3H M MACCOBBIX KOMMYHHKanHii PO
DeflepaibHOE TOCYAAPCTBEHHOE 0F0HKETHOE 00pa30BaTEIFHOE YUPEKICHHE BBICIIET0 00pa3oBaHusd
«CuOHpCKAil TOCYAapCTBEHHBIH YHHBEPCHTET TeNIEKOMMYHHKamuii 1 uapopmaruxmy» (Cubl'YTH)
YpanbCKuil TEXHHYECKHIA HHCTHTYT CBA3H U HH(popMaTHKH ((rmman)

B I. Exarepunbypre (YpTUCH Cu6l ' VTH)

CornmacoBan
3am.mppexropa no YP
7 A H. benakosa

« 1@» S’ﬁ 20_23&1".

PABOYAA ITPOT'PAMMA

o puciaumHe «IIpoTokosibl H HETEpdeiichl TeJIeKOMMYHHKAIHOHHBIX CHCTEM)
JUIA OCHOBHO#M Ipo(eCCHOHANBHOI 00pa3zoBaTeNbHOM NpOrpaMMel 110 HAIIPABJICHHIO
11.03.02 Ha(}OKOMMYHHKAIIMOHHBIE TEXHOJIOTHH U CHCTEMBI CBSI3H,
HanpasJIeHHOCTs (mpodmis) — KoMMepueckas 1esaTeIbHOCTh B HH()OKOMMYHHKALMAX,
kBaymukanys — 6akanasp,
¢opma 0OydeHHs —0uHas,
roJl Ha4ayia noAroToBkH (mo yyebnomy many) — 2021

Exarepunbypr
2022



MuHnuctepcTBO IU(POBOTO Pa3BUTHSI, CBSI3U U MaCCOBBIX KOMMYHHKauii PD
denepanbHOE roCcyIapcTBEHHOE O10KETHOE 00pa30BaTEIbHOE YUPEKICHUE BBICILIEI0 00pa30BaHUS
«Cubupckuii ToCyAapCTBEHHbIN YHUBEPCUTET T€IEKOMMYHUKaUi 1 nHpopmatuku» (Cubl'YTHN)
VYpanbCcKuil TEXHUYECKUN MHCTUTYT CBSI3M U MH(POPMATUKHU ((prran)

B I. ExarepunGypre (YpTUCH Cubl'YTIN)

CoryacoBaHo Y1Bepxaaro
3am.qupekTopa no YP Hupexrop YpTUCHU Cubl'YTU
A H. benskoBa E.A. Mununa
« » 20 T « » 20 T
PABOYAS ITPOT'PAMMA

1o auctmIuinHe «1IpoTokoJibl M HHTEP(Echl TeJeKOMMYHHKANMOHHBIX CHCTEM)
111 OCHOBHOH NpodeccroHabHOM 00pa30BaTEIbHON MPOrPaMMBI 110 HAIIPABICHUIO
11.03.02 MHbOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN U CUCTEMBI CBSI3H,
HarpaBJeHHOCTh (mpoduis) — Kommepueckas neaTenbHOCTh B MHPOKOMMYHHUKAIIHSIX,
KBanMuKaius — 0akaiaBp,
dbopma 00yueHuss —0uHasl,
roJ] Hayaja MoAroToBKH (1o yuebHomy miany) — 2021

ExatepunOypr
2022



Pabogas mporpamma JuCHMILTHHBL «[IpOTOKONEI M MHTEPPEHCH TEICKOMMYHHKAIMOHHBIX CHCTEM)
COcTaBjieHa B coOTBETCTBHH c Tpebosammamu ®I'OC BO no Hampasienmo nogrorosku 11.03.02—
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Pabouas nporpamma aucuuiuinHel «IIpoTokosbl 1 UHTEPPEHCH TEIEKOMMYHHUKAIIMOHHBIX CHCTEM)
coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusiMu ®I'OC BO mo nampasnenuto moxarorosku 11.03.02—
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ocymectinenust B Cubl'YTU oOpa3oBarenbHOM AEATENBHOCTH MO 00pa30BaTEbHBIM IPOTrpaMMam
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1. MECTO JUCIUAILIAHBI B CTPYKTYPE OEPA3OBATEJIBLHOM ITPOT'PAMMBI

JlucuurniuHa OTHOCHUTCS K BapUaTUBHOW dYacTh ydeOHoro mmiaHa. lludp mucuumimHbl B
yuebHoM mnane — 51.B.25.

[1K-1 — CiocoGeH K 3KCITyaTallii ¥ Pa3BUTHIO CETEBBIX IIAT(HOPM, CUCTEM U CeTell mepenaun
JTAHHBIX
[IpenmecTByromue OcHoBbI TEOpHUH LieTIEN; OCHOBBI IOCTPOEHHUS

AUCHUIIINHBL U IPAKTHKH UH(POKOMMYHUKAITMOHHBIX CHUCTEM U CETEH;

PacnipocTpaneHune CUTHAIOB U IOMEX B
MH(POKOMMYHUKAIIMOHHBIX cCUCTeMax; BBenenue B
orepanroHHyto cucteMy Unix; DKOHOMHKA TPEIIPUATHIA
oTpaciau nHHOKOMMYHUKaIU; [TakeTsl mpuKIa HBIX
nporpamm. MeHeKMEHT NPEeapUATUN OTPACIU
nH(pokommyHukaiuii; HopmatusHo-ipaBoBas 6a3a
podeCCHOHAIBHON NesATeNbHOCTH; CeTH CBSI3U U CUCTEMBI
TEJICKOMMYHUKAIUI; BelaucnuTenbHass TEXHUKU U
nHpopManmoHHbIie TexHooruM; [IporpammHoe obecnieueHne
AIIEKTPOHHOT0 TOKYyMEHT0000poTa; MUKponpoleccopHast
TEXHHMKA B CCTeMax CBs3U; [lepcrieKTUBHBIE TEXHOJOTUU B
0Tpaciiy TeJIeKOMMYyHHKalui; CeTeBble TEXHOIOTHI
BBICOKOCKOPOCTHOM Iepeiauu JaHHBIX; MHOroKaHaIbHbIE
TEJICKOMMYHUKAIIMOHHBIE CUCTEMBI; DJIEKTPONIUTAHUE
YCTPOMCTB U CUCTEM TEJIEKOMMYHUKAIWMN.

JlucuurimHel W NPaKTUKH, [CHCTEMBI TOJABUKHOM CBsI3M; TPaHCIIOPTHBIE CETH CBA3H M CETH

M3yqacMbIC OJHOBPCMCHHO C |mocTyma; OCHOBEI IOCTPOCHUS CETEH PaHOCBS3H;
TAaHHOW JUCIAILINHOU

HOCJ’ICI[yI-OI_HI/IC JUCLHMIIIIMHBI H OCHOBBI MPOCKTUPOBAHUC U SKCILTYyaTallun

[IPaKTUKH TEJICKOMMYHUKALMOHHBIX CETEN U CUCTEM; TexHMKa
MYJIBTUCEPBHUCHBIX CETEMN;




2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCIHUITVINHbI

B pesynbraTte OCBOEHUS MUCHMILIMHBI OOYYaIOIIMHCS IOJDKEH JEMOHCTPHPOBATH OCBOCHHUE
CIIEAYIOIINX KOMIIETCHIIMM IO IECKPUNTOpPaM <«3HAHMS, YMEHUS, BIAJCHUA», COOTBETCTBYIOIIHE
TEMaTUYeCKHM pasjiellaM JUCHHMIUIMHBIL, ¥ MPUMEHUMBIE B MX IOCIEAYIOIMIEM OOyYeHHH H
poeCcCHOHATIBHOM 1€ATEbHOCTH:

IIK-1 — CnnocofeH K 3KCILUIyaTalMu M PA3BUTHIO CeTeBbIX MJIATGOPM, CHCTEM U ceTell mepeaayu
AAHHBIX

3name

- OCHOBHBIE TPOTOKOJBI, HHTEp(dENWCH M CTaHAAPTHl BBICOKOCKOPOCTHBIX CETEBBIX
TEXHOJIOTHUM, HOPMATUBHYIO U MPABOBYIO JOKYMEHTAIMIO, TEPMUHOJIOTHIO, CIIOCOOBI KOAUPOBAHUS U
MYJIbTUIUIEKCUPOBAHUS JaHHBIX B COBPEMEHHBIX CETEBBIX TEXHOJIOTHUSX;

- OCHOBBI pe€au3alliid COBPEMEHHBIX Cpel Mepelayd JaHHBIX, BBICOKOCKOPOCTHBIE METOJbI
JIOCTYTIa B KaHAJI U METOJbl KOMMYTAallUl U MapUIpyTU3allUH;

- cIOCOOBI CBSI3M CETMEHTOB CETe, CIoCO0bl peann3aluu nociaeaHeil Munu;

- crnocoObl M CpeAcTBa MOHTa)Ka, HAJIAJKW W HACTPOMKHU CETEBBIX CPEICTB, NMPOBEPKH HX
paboToCcrocoOHOCTH M cOa4d B JKCIUTyaTal[Mi0, METOJbl MOJCIUPOBAHMS TPOIECCOB B
WHPOKOMMYHUKAIIMOHHBIX CUCTEMaX C WCIOJb30BAHUEM CIIEIHATU3UPOBAHHBIX MAKETOB
CHUCTEMHBIX, Y NIPUKJIIAJHBIX IPOTPAMM, METO/bI YIPABICHHS U SMYJISALIUN CETEBBIX YCTPONCTB

Ymemn

— DKCIUTyaTUpOBaTh 000pYIOBaHHE KOMMYTAIIMOHHOW TOJCHCTEMBI, COMYTCTBYIOIIETO
000pYyIOBaHUS U CETEBHIX TUIaT(GopM
—- WCIONB30BaTh CPEJICTBA JTUATHOCTUKHA HEUCHPABHOCTEH, NPHUMEHATH COBPEMEHHBIE METOBI
oOciyXUBaHUS IS yOpaBJIEHUS NpOIEecCaMyd MapUIpyTH3allMM Ha OCHOBE MPOTOKOJIOB U
UHTEepPEencoB.

Bnaoempo

- crocobamu mpoektupoBanuss UC ¢ mpuMeHEHHEM COBPEMEHHBIX CETEBBIX TEXHOJIOTHUH,
NPUHLOHUIAMUA pabOThl HIPOTOKOJIOB MAapIIPyTH3AIMU U YIIPAaBICHHUS;

-CIIOCOOHOCTBIO MPUMEHSATH COBPEMEHHBIE TEOPETUYECKHE U HKCIIEPUMEHTAJbHbIE METOJbI
TCCTUPOBAHUA U AOUArHOCTHUKH, TOTOBHOCTHBIO K OpraHU3alluNn pa60T Mo MNpPaKTUYCCKOMY
MCTOJIb30BAHUIO U BHEAPEHUIO PE3YyJIbTATOB UCIBITAHUH.



3. OBBEM JUCHUILINHBI

3.1 Ounas ¢popma o0y4eHHs
OO6mast TpyI0EeMKOCTh JUCIHUIUIMHBI, W3y4aeMOW B 7 CceMeCcTpe, COCTAaBJISET 5 3aueTHBIX
eauHull. [lo qucuuniauHe NpeaycCMOTPEH 9K3AMEH.

. Bcero
Buibl y4eOHOM paboThI 4aCcOB/3a4ETHBIX Cemectp
€JIMHUI] .
AynutopHasi padorta (Bcero) 48/1,33 48
B Tom 4unciie B uHTepakTHBHOM Gopme 4/0,11 4
Jlexmuu (JIK) 20/0,55 20
Jlabopartopnsie pabots (JIP) 16/0,44 16
[TpakTuueckue 3anrstus (I13) 10/0,27 10
IIpendk3ameHaMOHHAs KOHCYJIBTALNSA 2/0,05 2
CamocTrosiTesibHasi padoTa CTYIeHTOB 98/2.72 08
(Bcero) ’
[TpopaboTka nexuii 10/0,27 10
[ToaroTroBka K MPaKTUYECKUM 3aHSATUSIM 20/0.55 20
1 0(OpMIICHHE OTYETOB ’
[ToaroroBka k 1a0OPATOPHBIM 3aHATUSIM 32/0,88 3
1 0(OpMIICHHE OTYETOB
Brinonnenue KypcoBoii paboThl i i
(mpoekTa)
[ToaroroBka u caaya sx3ameHa™** 36/1 36
KonTtpoJas 34/0,94 34
OOm1ast TPYA0EMKOCTh AUCITUTUINHBI, 180/5 180/5
4acoB
HToro (4acos no nJjiany) 180/5 180/5

Onna 3averHas ennanna (3E) sxkBuBasienTHa 36 yacam.
** OcTaBUTbh HYKHOE



4. COJEP)XAHUE JJUCIUILJIMHBI IO BUJIAM YYEBHBIX 3AHATUM

4.1 ConepxxaHue JeKIIMOHHBIX 3aHATHI

Ne
paznena
JIACITUII-

JIMHBI

HaumenoBaHnue JIEKIIMOHHBIX TEM (pa3AesioB) AUCHUIUIMHBI U UX COJIEpKaHUE

O0BeM B yacax

3

3

1

Mopean cereBbIX TexHosoruil. Mopens Hurtepuer. Moaens CrtupeHca.
Mopens Tanen6ayma. Monens Fibre Channel. Mogens IEEE. TlomypoBaH
monemn IEEE ¢usudeckoro ypoas momenu OSI Ux peanusanus B
COBPEMEHHBIX CETEBBIX yCTpoicTBax. Peammsamus mHTepdericoB. Mopenb
WNureprer. Moaens Sun Microsystems. Ilpotokomsr OSI u mpoTOKOIBI
Nurepuert. Peanuzanus B OC ceTeBbIX yCTPOUCTB.

Ynpasienue koHdpurypanueii uHTepdeiicoB  cpeacrBamu  OC.
Komannueie mnTepdeiicel. Koncons ympasnenus. [logmepxkka mpoTokosa
SNMP. Koutpons rpynn cooOmennii u rpynn SNMP. Tlomnepikka
nporokoga RMON. Tlogaepkka rpynm coOwitwii. Ilognepskka mpoTokora
NetFlow. Tlogmepxka (u3MYeCKMX CHHXPOHHBIX M aCHHXPOHHBIX LAN
untepdericos 1 WAN wunrepdeiicos E1/E3, POS, xDSL. Ilomgmepxka
noruuecknx wuHTepdericoB. [lorstme NULL u LoopBack wunTepdeiics.
Kananeuble npotokonst PPP, PPPoE. ®opmar kagpa PPP. Iloctpoenue
cereii Ha ocHOBe mpoTokonoB Frame Relay.Ilpotokon MPLS,mpuniun
nepenayn. Co3ganue LSP nyTwu.

IIporokoasl u wuHTepdeiickl ceTeBOoro ypoBHsi. CpaBHUTEIbHbBIE
XapaKTEepPUCTUKU MpoToKoJaoB Ipv4 u Ipv6. Dopmar mnporokosa Ipvé.
Anpecanus. Ilporokon DHCP. Ilporokonst ICMP, IGMP. IIpotoko:st
MomnupoBaHusi MexcereBbix aapecoB ARP, RARP. ABromaTusmpoBaHHOE
pacnpeneneHnue aapecoB. Peanuzauus mnpoTokosioB Mapuipytuzanuu B OC
MapuIpyTHU3aToOpoB, cepBepoB. CTaTUYECKWE U JTUHAMHYECKUE IMPOTOKOJIBI
MapuipyTuzauuu. TUIbl TPOTOKOJIOB MapHIpyTu3aluu. BHyTpeHHUE u
BHEIIHHE NpoToKoJbl. [loHATHe anroputmoB Mapuipytuzanuu. [IpoGnembl
CXOAMMOCTH  MpoTokoia. KoHourypamum CTaTUYecKUX  MapLIpyTOB.
Yrunutel noanepxkku u napamerpuszauus npotokonoB RIP, OSPF, BGP.
[Iporokous! IS-IS.

IIporokoJbl u nHTEpdeiicsl TpancnopTHoro yposHsi. Haznauenue TCP.
VYposHeBoe B3aumojeiictBue Internet mportokosoB. Mozaens cepBuca TCP.
®opmar nporokosia. YmpaBiaeHue TCP-coeguHenneM. YmnpaBieHue
nepenaueit B TCP. bynymee TCP u ero npousBoaurensHocTs. HazHauenue
nporokona. OnpeneneHue OKOHYATEIbHOTO MecTa HazHaudeHus. lIporokon

nonb3oBarenbckux Aedrarpamm  (UDP). ®opmar UDP - cooOmieHuid.
IIceBgo3aronoBok UDP. Pa3zneneHue Ha ypOBHM U BBIYHMCICHHUE
KOHTPOJIBHON CYMMBI UDP. MynbTUILIEKCUPOBAHMUE,

nemynbTHIuIeKcupoBanue u moptel UDP. 3ape3epBupoBaHHbIE U CBOOOTHBIE
Homepa nopros UDP.

BCEI'O

20




4.2 ConepxxaHue NPaKTHYECKUX 3AHATHH

No | Ne pazpena . | O0Bem B yacax
HanmeHoBanue 1a00paTOpHBIX paboOT, NPAKTUIECKUX 3aHSATHIl
I/ | IUCIUAILINHEI 0] 3 3c
1 2 Hacrpoiika mporokona PPP B Cisco Packet Tracer 2
2 3 [Tpunnun padots! mpotokosa RIP. 3anmonaeHune Tabautbl 2
MapuIpyTH3aLIH
3 3 Hacrpoiika npotokona OSPF 2
4 3 Hacrpoiika nmporokona BGP B Cisco Packet Tracer 2
5 4 VYnpasnenune TCP-coenqunennem 2
BCEI'O | 10
4.3 Conepxanue JJabOpPaTOPHBIX 3aHATHI
Obbem B
Ne | Ne paszpena .
HaunmenoBanue 1abopaTopHBIX pabOT, MPAKTUYECKUX 3aHATHN Jacax
/0 | TUCHUIUINHBI
O |3 [3c
1 3 ba3oBas HacTpoiika KOMMYTaTOPOB U MapIIpyTU3aTOPOB 4
noJj onepaioHHon cucreMoit I0S
2 3 WccnenoBanue paboThl MApIIPyTU3aTOPA B PEKUME 4
ROMMON
3 3 HacTpoiika cTaTH4ecKoi MapIIpTyHu3aiu 4
4 3 Hacrpoiika ciy:x061 DHCP mon omeparonHol cuctemoi | 4
10S
BCEI'O |16

5. IEPEYEHb MHHOBAIIMOHHBIX ®OPM YUYEBHBIX 3AHSITHI'

Ilpenooasanue Oucyuniunvl OaA3UpPyemcs Ha pe3yIbmamax — HAYYHbIX — UCCIe008aHUll,
nposooumvix  YpTHUCU Cubl'YTH, 6 mom uyucie ¢ yuemom pecUOHANIbHbIX O0COOEeHHOCmell
npogheccuoHanbHoU 0esimelbHOCMU 8bINYCKHUKO8 U nompebHocmetl pabomooamenel.

No O0mnem B Bun Hcnonb3yemsle
- Tema yacax™® | y4eOHBIX | MHHOBAaLMOHHBIC
n/m o N
0) 3 3aHATUN dbopMbI 3aHATHI
1 [[Iporoxkon  MPLS,mpunimun  nepenauu. | 2 2 JIeKyusl Mosrosoit
Co3znanue LSP nyTu. HTYpM
2 |Yopasnenue TCP-coenuHeHueMm. 2 2 JIeKyusl Mosrosoit
HITYpM
BCEIO | 4 4

* He MeHbIlIe HHTEPAKTUBHBIX YacOB

1 o o o

YyecTb pa3BuTUE Y 0OYyYaOLWMXCA HABbIKOB KOMAaHAHOW PaboTbl, MEXAUYHOCTHON KOMMYHUKALWUW, NPUHATUA PeLLeHUN,
NIMAEPCKUX KAuecTB (BK/IOYasA MpoBeAeHWe MHTEPAKTUBHBIX NEKLUMA, FPYMNNOBbIX SUCKYCCUWA, PONEBbLIX UFP, TPEHWHTOB,
aHan3 CUTyaUnin U UMUTALMOHHBIX Moaenen).




6 YYHEBHO-METOJANYECKOE 1 THO®POPMAIIMOHHOE
OBECIIEYEHME 110 JUCHUIIJIMHE

6.1 Cicox OCHOBHOI1 JIMTEPATYPbI

1. byasuiauna H.B.,IllyBanoB B.I1.CeTeBbie TEXHOIOTHH BRICOKOCKOPOCTHOM Tepeayn JaHHbIX:
yuae0. mocobue ans By3oB ['pud YMO. /H.B.bynpuinuna, B.ILIIyBanos - M. : ['opsuast muHuS -
Tenexkom, 2016.¢.129.

2.bynemaunaa H. B. Texnonoruu rno6aibHBIX KOMIIBIOTEPHBIX CeTe: yue0. mocodue aJist By30B
/Exarepun0ypr: M3a-8o YpTUCHU CubI'YTH, 2006.

3. Omudep B. I'. Komnbrorepusie cetu. [IpuHIMIbI, TEXHOIOTHH, TPOTOKOJIBL: yued. mocoOue st
BY30B / - 3-¢ u3a.- CII6. : [Tutep, 2007.

6.2 CniucoK J0MOJTHUTEIbHOM JTUTEPATYPHI
1.bepnun A. H. BEICOKOCKOPOCTHBIE CETH CBsI3H : yueOHoe mocooue / A. H. bepaun. — 3-e uzm. —

Mocksa, Capatos : UatepHet-YHuBepcurer Mudopmarmonnsix Texnonoruit (MHTYUT), Aii [Tu Ap
Menna, 2020. — 451 ¢. — ISBN 978-5-4497-0316-3. — TeKcCT : 3NeKTPOHHBIH // DIeKTPOHHO-
o6ubnuoreynas cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/89433.html
[JTunensus: go 22.06.2020]

2. Manukoga, E. E. IIpoekTupoBanne MyIbTHCEPBUCHON KOPIIOPATUBHOM CETH : yueOHoe mocooue / E.
E. Manukoga, A. I1. [TmeanyankoB. — MockBa : MOCKOBCKHM TEXHUYECKUI YHUBEPCUTET CBS3U U
nadopmaruku, 2018. — 71 ¢. — ISBN 2227-8397. — TeKcCT : 37IeKTpOHHBIH // DIEKTPOHHO-
oubmuoteunas cuctema [IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/92442 html
[JIumensus: go 22.06.2020]

3. Cmupnosa E.B., backakos W.B., IIponerapckuii A.B., ®enoros P.A. ITocmpoenue
KOMMYmMuUpyembvlx KomMnvromephvlx cemeil. Yueonoe nocoobue,2020, InTepHeT-YHUBEPCUTET
Nudopmanmonnsix Texunomoruit (MHTYUT), At [Iu Ap Meana — 428 ¢. — ISBN 978-5-4497-
0350-7. —Pexum nocryna: http:// www.iprbookshop.ru/89464.html [JIunensus: go 22.06.2020]

4. B. I'. Kapramesckuii, b. f. Jiuxtuunaep, H. B. Kupeesa, M. A. bypanoBa KomnbsloTepHsbie ceTH :
yueonuk / B. I'. Kapramesckuii, b. . Jluxtouaaep, H. B. Kupeesa, M. A. Bypanoa. — Camapa :
[ToBOIKCKUI rOCy1apCTBEHHBIH YHUBEPCUTET TeIEKOMMYHHKAIMA 1 nHpopmaTuku, 2016. — 267 c.
— ISBN 2227-8397. — Tekcr : 3neKTpoHHbIH // DnekTpoHHo-0ubmnoreunas cuctema [IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/71846.html [JIunensus: mo 22.06.2020]

6.3 UndopmannonHoe odecrnevyenue (B T.4. HHTEPHET- PECYpCHI).

1.ITomHOTEKCTOBAsE ©a3a MAHHBIX Y4eOHBIX U MeToanYeckux nocoduit Cudl'Y TU.
http://ellib.sibsutis.ru/cgi-bin/irbis64r _12/cgiirbis_64.exe? LNG=
&C21COM=F&I2IDBN=ELLIB&P2IDBN=ELLIB&S2IFMT=&S2IALL=&Z21ID=&S2]CNR=
CubI'YTHU r. HoBocubupck. JlocTyn mo J0ruHy-maposio.

2.Hayunas snextponnas o6unonuorexa (HOB) elibrary  http://www.elibrary.ru

00O «Hayunas DnextpoHHas 6ubmuoreka» r. Mocksa. JlunieHznonnoe cornamierune Ne6527 ot
27.09.2010 cBoGOAHBIN TOCTYI (HEOOXOAMMO MMPOUTH PETUCTPALIHIO).

3.OnexTponHas 6ubimoreka Poccuiickoro ¢ponna pyHnameHTanbHbIX uccienoBanuii (PODN)
http://www.rfbr.ru/rffi/ru/library. CBoGOaHBIN TOCTYII.




4.Cexrop crannapruzanuu anekrpocsasu (MCO-T), http://www.itu.int/rec/T-REC-G. CBOOOIHBIN
TOCTYII.

7 MATEPHAJIBHO-TEXHHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI U TPEBYEMOE
ITPOI'PAMMHOE OBECIIEYEHHE

Haumenosanue Bun HanmenoBanue o6opynoBaHus,
ayIUTOPUH, 3aHATUN IPOTPaMMHOTO 0OecTieueHUs
KaOWMHETOB,

naboparopuit
JlexnimoHHas JIeKIInOHHEBIC — KOMIIBIOTED;
ayIUTOpHUS 3ansATHus 214YKNe3  |-TeneBuzop
— JIOCKa.
KoMIbloTepHbIN JlaGopaTopHble - TEpCOHAJIbHBIE KOMIBIOTEPHl 22 pabodmx
KJ1acc saasaTus 215 VKNe3  |mecta, paboraromme 10ox  yrnpaBieHHEM

OTIEpAIlMOHHON cHUCTeMBI cemeiicTBa Microsoft
Windows 7, BKJIIOYEHHBIMH B EIUHYIO
JTOKAJIbHYIO CeTh C BBIXOZI0M B IHTEpHET;
TeneBuzop 29" ¢ minockuM 3xpanom Akai 25

CT08 HN
JlabopaTropHoe 00opyI0BaHUE:

MapiipyTtusarop
ADSL/ADSL2/ADSL2+.4*10/100,Q0S (1 mrT.)

Tenedon Panasonic KX-TS2356RUW (2 mit.)
Tenedgon VoIP (2 mT.)

YCcTpolcTBO i1 3a1eaku BUTOoM napel HT-
3240 (8mr.)

YcrpotictBo 06xxumuoe HT-568 mst RJ-45 u
RJ-12 (8mrT.)

YcerpoiictBo ynuBepcanbnoe HT-501 nost
3aunCTKH (8 1mT.)

Kamepa unrepner SoHo (4 wr.)

Kommytarop L2 ynpasinsemsblit
24*10/100Mbps 2*1000BASE-T (6 mT.)

Kommyratop L3 ynpasnsemsrit 20*Giga UTP,
4*Combo (1 mT.)

Mapuipyruzarop [P DSLAM 24mnopra, ¢ 2
KOMOO mopramu (3 miT.)

Poyrep aByxaunanma3zoHHbIN
6ecnipoBoHOM/MOCT 802,11n (5 mT.)




Cranmus Tenedponnas LDK-300 KSU

Oxpan mexcereBoir VPN, 7%10/100 LAN, 1
DMZ, 2 WAN (2 wr

Kommepueckoe [10 (IToamucka Microsoft
Imagine Premium Renewed Subscription Ha 1
ron (NoJ105-17/3L ot 23.01.2017, NoJ105-
17/310 ot 23.01.2017, Ne53293/EKT3830 ot
26.10.15, Ne367 ot 16.09.2014, Ne
43189/EKT21 ot 11.10.2013))

Kaspersky Endpoint Security 10 mns Windows,
AreHT agMuHUCTpUpoBanus Kaspersky
Security Center 10: Kommepueckoe 10
(manensus Kaspersky Endpoint Security mmst
o6usHeca - Pacimupennsiii Russian Edition 500-
999 Node 1 Year Renewal License oxxumaemas
nata okoHuanus: 2019.01.03 (I'K149-17/9A
ot 25.12.2017, 1131-16/311 ot 23.12.2016,
216-15 ot 14.12.2015, 381 ot 26.09.2014, 250
ot 15.07.2013))

Microsoft Visio 2007. Kommepueckoe [10
(ITopmucka Microsoft Imagine Premium
Renewed Subscription Ha 1 romx (NoJ105-17/311
ot 23.01.2017, NeJ105-17/3L] ot 23.01.2017,
Ne53293/EKT3830 ot 26.10.15, Ne367 ot
16.09.2014, Ne 43189/EKT21 ot 11.10.2013))

Cisco Packet Tracer. CBoOomHO
pacnpocTpaHseMoe POrpaMMHOE
oOecrieueHne

Adobe acrobat reader. CBo0601H0
pacipocTpaHseMoe POrpaMMHOE
oOecrieueHne

Google Chrome. CB0O0IHO pacrpoCcTpaHsIeMoe
porpaMmMHOe o0ecriedeHne

Gnu Octave. CB0O0OIHO pacrpocTpaHsIeMoe
porpaMmMHOe o0ecriedeHne

Scilab. CBoboHO pacpocTpaHseMoe
porpaMmMHOe o0ecriedeHne

Smathstudio. CBo6oHO pacmpocTpaHsieMoe
porpaMMHOe o0ecrieueHue

Apache OpenOffice. CBob6oaHO
pacIpocTpaHsieMoe IPOrPaMMHOE




oOecrieueHue

Wireshark. CBo6ogHO pacmipocTpansemoe
porpaMmMHOe o0ecriedeHne

Iperf. CBoGOIHO pacTpocTpaHseMoe
porpaMmMHOe o0ecriedeHne

KoMIbloTepHbIN
KJ1acc

IMPAKTUYCCKUC

3aHATUS
-302YVKNe3

- TepCOHAJbHBIE KOMIBIOTEPHl 14 paboumx
MecTa, paboTarolue TOoJ  yHpaBiIeHUEM
OTIEpAIMOHHON cHUCTeMBI cemeiicTBa Microsoft
Windows 7, BKJIIOYEHHBIMH B EIUHYIO
JIOKaJIbHYIO CETh C BBIX010M B MIHTEpHET;
Komnbiotep B komiuiekre AMD Athlon 11 X3

450 AM3 (14 )

Tenesuzop LED LG 42" 42LE5500 Black (1
IIT.)

JlaGopaTopHoe o0opynoBaHue:
- ¢paxkcmoaeM Acrop 56/Vext (4 mit.);

- renedaxc Panasonic (2 mirt.).
Microsoft Windows 7. Kommepueckoe 10

(ITonmucka Microsoft Imagine Premium
Renewed Subscription Ha 1 rox (NoJ105-17/311
ot 23.01.2017, NeJ105-17/3L] ot 23.01.2017,
Ne53293/EKT3830 ot 26.10.15, Ne367 ot
16.09.2014, Ne 43189/EKT21 ot 11.10.2013))

Microsoft Visio 2007. Kommepueckoe [10
(ITonmmucka Microsoft Imagine Premium
Renewed Subscription Ha 1 rox (NeJ105-17/31]
ot 23.01.2017, NeJ105-17/3L] ot 23.01.2017,
Ne53293/EKT3830 ot 26.10.15, Ne367 ot
16.09.2014, Ne 43189/EKT21 ot 11.10.2013))

Kaspersky Endpoint Security 10 nims Windows,
AreHT agMuHUCTpupoBanus Kaspersky
Security Center 10: Kommepueckoe [10
(muuensus Kaspersky Endpoint Security ms
6usHeca - Pacmmpennsiii Russian Edition 500-
999 Node 1 Year Renewal License oxxunaemas
nata okoHuanus: 2019.01.03 (I'K149-17/9A
ot 25.12.2017, 1131-16/3L] ot 23.12.2016,
216-15 ot 14.12.2015, 381 ot 26.09.2014, 250
ot 15.07.2013))

Adobe acrobat reader. CBo001HO
pacnpocTpaHseMoe POrpaMMHOE
oOecrieueHne




Google Chrome. CB0O0OIHO pacrpocTpaHsIeMoe
porpaMMHOe o0ecrieueHue

Gnu Octave. CB0O0OIHO pacrpocTpaHsIeMoe
porpaMmMHOe o0ecriedeHne

Scilab. CBo601HO pacmpocTpaHsIeMoe
porpaMmMHOe o0ecriedeHne

Smathstudio. CBoOoaHO pacnpocTpaHsieMoe
porpaMmMHOe o0ecredeHne

Apache OpenOffice. CBoGoaHO
pacrpocTpaHseMoe TPOTrPaMMHOE
obecrnieueHue

Wireshark. CBo6ogHO pacmipocTpansemoe
porpaMmMHOe o0ecriedeHne

Cisco Packet Tracer. CBo0OOHO
pacmpocTpaHseMoe POrpaMMHOE
oOecrieueHne

KomnbroTepHbIi
KJ1acC

CaMOCTOSTENIbHASI
pabota-311YKNe3

- TEepPCOHAIBbHBIC KOMIBIOTEPHI 14 pabounx
MecTa, paboTamolue TMOJA  YIpaBICHUEM
OTICPAIIMOHHON CUCTEMBI ceMelicTBa Microsoft
Windows 7, BKIIOYCHHBIMH B  €IUHYIO
JIOKAJIBHYIO CeTh C BBIXOJI0M B MIHTEpHeET;
Tenesuzop LED LG 42" 42LE5500 Black (1

IIT.)

Microsoft Windows 7. Kommepueckoe 10
(ITonmmucka Microsoft Imagine Premium
Renewed Subscription Ha 1 rox (NeJ105-17/31]
ot 23.01.2017, NeJ105-17/3L] ot 23.01.2017,
Ne53293/EKT3830 ot 26.10.15, Ne367 ot
16.09.2014, Ne 43189/EKT21 ot 11.10.2013))

Microsoft Visio 2007. Kommepueckoe 10
(ITonmmcka Microsoft Imagine Premium
Renewed Subscription Ha 1 romx (NoJ105-17/311
ot 23.01.2017, NeJ105-17/311 ot 23.01.2017,
Ne53293/EKT3830 ot 26.10.15, Ne367 ot
16.09.2014, Ne 43189/EKT21 ot 11.10.2013))

Kaspersky Endpoint Security 10 mns Windows,
AreHT agMuHUCTpUpoBanus Kaspersky
Security Center 10: Kommepueckoe [10
(manensus Kaspersky Endpoint Security mmst
o6usHeca - Pacimupennsiii Russian Edition 500-
999 Node 1 Year Renewal License oxxumaemas
nata okoHuanus: 2019.01.03 (I'K149-17/9A

or 25.12.2017, A131-16/3L] ot 23.12.2016,




216-15 ot 14.12.2015, 381 ot 26.09.2014, 250
or 15.07.2013))

Adobe acrobat reader. CBo001HO
pacnpocTpaHseMoe POrpaMMHOE
oOecrieueHne

Google Chrome. CB0O0OIHO pacnpoCcTpaHsIeMoe
porpaMmMHOe o0ecriedeHne

Gnu Octave. CB0OOIHO pacrpocTpaHsIeMoe
porpaMmMHOe o0ecriedeHne

Scilab. CBo601HO pacmpocTpaHsIeMoe
porpaMmMHOe o0ecriedeHne

Smathstudio. CBoOoaHO pacnpocTpaHsieMoe
porpaMmMHOe o0ecriedeHne

Apache OpenOffice. CBob6oaHO
pacmpocTpaHsieMoe IpOrpaMMHOE
obecrnievyeHue.

8 METOJIUYECKUE YKA3AHUS JJIS1 OBYYAIOLMXCSI IO OCBOEHUIO
JTUCHUILIAHBI

8.1 IloaroroBka K JIeKIIHOHHBIM, MIPAKTHYECKUM H JIA0OPATOPHBIM 3aHATHAM
Ha nexmusx Heo0X01MMO BECTH KOHCIIEKTUPOBAaHUE Y4eOHOTro Marepuaia, oopamarb BHUMaHue Ha

KaTeropuu, GopMyIupoBKH, paCKpHIBAIOIINE COACPKAHNE HAYUHBIX SIBIICHUH U TPOIIECCOB, HAYYHbIE
BBIBOIbI M TPAKTHYECKUE PEKOMEHIALINY.

KoHcnekTupoBanue JeKIHi — CI0XKHBIN BUJ ayAUTOPHON PaOOTHI, MPEATIONAT A0 HHTEHCUBHYIO
YMCTBEHHYIO €S TEIbHOCTh CTyAeHTa. LlenecooOpa3Ho cHavasa MoHATh OCHOBHYIO MbICIIb,
M3JlaraeMylo JIEKTOPOM, a 3aTeM 3anucarh ee. JKenaTenbHO OCTaBIATh MO, Ha KOTOPBIX MpU
CaMOCTOSITENTbHOM paboTe C KOHCIIEKTOM MOYKHO CJIeJIaTh AOMOJIHUTENbHBIE 3aITUCH U OTMETUTD
HEMOHSTHBIE BOIIPOCHI.

KoHcnekT nexnuu gy4iie moapasaeNisTh Ha MyHKTl B COOTBETCTBUH C BOIIPOCAMU TJIaHA JIEKIIHH,
IpeUI0KEHHBIMU TpenoaaBareneM. Crenyer oOpaiiaTh BHUIMAaHUE Ha aKIIEHTHI, BEIBOJIbI, KOTOPBIE
JIeTIaeT JIEKTOp, OTMeuasi HanOoJiee BaKHbIE MOMEHTBHI B JICKIIMOHHOM MaTepuase.

Bo Bpems neKiuu MOXKHO 3a/1aBaTh MPETOAaBATENI0 YTOUHSIONINE BOIPOCHI C IENIbI0 OCBOCHUS
TEOPETUYECKHX TOJ0KEHUH, pa3pelieHns CIIOPHBIX BOIIPOCOB.

[ToaroroBky k mabopaTopHOl paboTe HEOOXOAMMO HaYaTh C O3HAKOMJICHHUS IIJIaHa U TToA00pa
PEKOMEH1YEeMOM JTUTEPaTyPHI.

[{enpro 1abOpaTOPHBIX PAOOT SBISETCS YIAyOJIEeHNE U 3aKPETUICHHE TEOPETUIECCKUX 3HAHUH,
MOJIYYEHHBIX CTYJIECHTaMH Ha JIEKIUSAX U B MPOLECCE CAMOCTOSATEIHHOIO U3YYEHUS Y4eOHOTO
Marepuana, a, CleloBaTeJIbHO, POPMHUPOBAHUE Y HUX ONPEICICHHBIX YMEHUIN U HAaBBIKOB.

2 v o
Llenbto mMeToauMuyeckux YKasaHui naBfaseTca obecneyeHne obyvalOWMMCA ONTUMANbHOM OpraHM3auMu npolecca
M3y4YeHUA SUCUMUMNIUHDI.



B pamkax 3TuX 3aHSTHI CTYAEHTHI OCBAMBAIOT KOHKPETHBIE METO/IbI N3yUCHUS TUCIUIUINHEI,
00y4aroTcs SKCIEPUMEHTAIBHBIM CIIOCO0aM aHajM3a, YMEHUIO paboTaTh ¢ mpubopaMu 1
COBpPEMEHHBIM 000pyoBaHueM. JIabopaTopHbIe 3aHATHUS AIOT HATJIAHOE MPEICTaBlIeHUE 00
M3Yy4aeMbIX SBJICHHSX U MPOIECccax, CTYACHTHI OCBAUBAIOT IOCTAHOBKY U BEJICHHUE KCIIEPHUMEHTA,
y4yaTcsl YMEHHIO HAOI0AaTh, OLEHUBATh MOJYYECHHBIE PE3YJIbTaThl, 1E1aTh BBIBOBI U 0000IIEHUSI.

8.2 CamocrosiTeqibHasA padoTa CTYJAEHTOB
VYcrenrtnoe 0CBOGHUE KOMIIETSHITUH, (POPMHUPYEMBIX JTaHHON YI4€OHOUW MUCIUTIMHOMN, MPE/IoIaract

ONTUMAJIbHOE UCIIOJIb30BaHNE BPEMEHU CaMOCTOSITEIbHON PaOOTHI.

[ToaroroBka K JIGKIIMOHHBIM 3aHSATUSM BKJIIOUAET BHITIOJIHEHUE BCEX BUJIOB 3a/IaHUM,
PEKOMEHI0BAaHHBIX K KaXA0M JIEKIUH, T. €. 3aJJaHUS BBIIIOIHSIIOTCS €ILE /10 JIEKIIMOHHOTO 3aHATHS 110
COOTBETCTBYIOLIEH Teme. L{enecoobpa3Ho qopadaThIBaTh CBOI KOHCHEKT JICKIUH, AeJasi B HEM
COOTBETCTBYIOIIUE 3aIIUCU U3 JIUTEPATYPbl, PEKOMEHOBAHHOM NPENO01aBaATEIEM U IIPELYCMOTPEHHOM
y4eOHOU MTPOTpaMMOii.

Bce 3aganus kK MpakTUYECKUM 3aHIATHUAM, a TAKKE 3aJaHUsI, BHIHECEHHBIE HA CAMOCTOSITENbHYIO
paboTy, peKOMEHyeTCsl BHIIOJIHATH HEMOCPEICTBEHHO MOCIIE COOTBETCTBYIOIIEH TEMBI JIEKIIMOHHOTO
Kypca, 4TO CIIOCOOCTBYET JIyullIeMy YCBOCHHUIO MaTepHaa, Mo3BOJISIeT CBOEBPEMEHHO BBISIBUTH U
YCTPAHUTh «IIpOOENb» B 3HAHUSIX, CUCTEMAaTU3HPOBATh paHee MPOMIEHHBIN MaTepHal, Ha ero OCHOBE
MPUCTYNUTH K MOJIYYSHUIO HOBBIX 3HAHUM U OBJIAJICHUIO HABbIKAMH.

CamocrosrenbHas paboTa BO BHEAYAUTOPHOE BPEMsI COCTOUT U3:

- IOBTOPEHUS JIEKIIMOHHOTO MaTepHaa;

- MOATOTOBKH K MPAKTUYECKUM 3aHSATHSIM U JIA0OpaTOPHBIM paboTam;

- U3y4CHHs Y4eOHO-METOUYCCKON M HAyYHOU JINTEPaTypPHI;

- U3yYEHHs] HOPMATUBHO-IIPAaBOBBIX aKTOB;

- peuieHus 3a/1a4, BbIIAHHBIX HA IPAKTUYECKUX 3aHATHIX;

- IOATOTOBKH K KOHTPOJIbHBIM paboTam, TECTUPOBAHUIO U T. [I.;

- MOATOTOBKH K CEMHHApaM YCTHBIX JOKJIAJ0B (CO00ImeHu ),

- BBITIOJIHEHUS JOMAIIHEeW paboT Mo 3aJaHHIO MPENO1aBaTENs,;

- IPOBEJIEHNE CAMOKOHTPOJIS IIyTEM OTBETOB HA BOIIPOCHI TEKYIIETO KOHTPOJIS 3HAHUH, pEIICHUS
MPEJICTABICHHBIX B Y4€0HO-METOAUYECKUX MaTepHaliaX IUCIUIUIMHEI 33/1a4, TECTOB, HAUCAHUS
pedepatoB U 3cce o OTAETbHBIM BOIPOCAM U3y4aeMOU TEMBI.

Haubonee Ba)KHBIM MOMEHTOM CaMOCTOSITEIbHON paOOTHI SIBJISIETCS BHITIOJIHEHUE TIOMAIIHEN
KOHTpPOJIbHON paboThl. TeopeTnueckas 4acTh KOHTPOJIBHON pabOThI BHIIOIHSAETCS 110 YCTAaHOBJIEHHBIM
TEMaM C HUCIIOJIb30BAHUEM MPAKTUUECKUX MATEPHUAIIOB, IOJYYEHHBIX IIPU MPOXOKICHUN IPAKTUKH.

K nomaineit KOHTPOJIbHOW paboTe peKOMEHAYETCS TPUMEPHBIH IepeyeHb BOIPOCOB U CITUCOK
muTepaTypbl. Heo0X01uMo U3yduTh TUTEPATYPY, PEKOMEHIYEMYIO TS BBITOJIHEHUSI KOHTPOJIBHOM
paboTel. UTOOKI MOTHEE PACKPHITH TEMY, CTYACHTY CIEAYET BBISIBUTH TOTOJHUTEIbHBIC HCTOYHUKH U
MaTrepuabl.

8.3 [loaroroBka Kk NPOMeKYTOYHOM aTTECTALUM

[Ipu moATrOTOBKE K MPOMEXKYTOUHON aTTECTAIMH HEOOXOIMMO:

- BHUMATCJIBbHO I/IBY‘-II/ITB Hepequb BOHpOCOB nu OHpeI[eJII/ITB, B KaKNX UCTOYHHUKAX HAXOISTCA
CBeJCHMS, HEOOXOIMMEIE JUIs1 OTBETA HAa HUX;

- BHUMATEILHO IPOYUTATh PEKOMEHIYEMYIO JTUTEPATYPY;

- COCTaBUTh KPATKHUE KOHCIIEKTHI OTBETOB (TUTAHBI OTBETOR).

[TpomexyTOUHBI KOHTPOJIb TOCTUKECHUS PE3YJIbTATOB O0YUCHHS [0 TUCUUIUIMHE TIPOBOIAUTCS B

cnenyromux Ghopmax:



- DK3aMEH.
J1iis mpoBeieHUs TEKYIEro KOHTPOJISI U TPOMEKYTOUHOM aTTeCTal[il HUCTIONb3YIOTCS OLIEHOYHBIE
CpelcTBa, OmMcaHrue KOTOpbIx npuBeacHo B [Ipunoxxennn 1 u Ha caiite (http:/www.aup.uisi.ru.).




Pabouas mporpamma auctutuinHbl «[IpoTOKOIBI 1 HHTEPPEHCH TEIEKOMMYHUKAITHOHHBIX CUCTEM)
Ha20 /20  y4.ronm:

npuHsITa 0€3 N3MEHEHU N C IOTIOMTHEHUSMH H/HIIM U3MEHEHUSIMHU PacCMOTpPEHa U 000peHa
(HY>KHOE TIOJTYEPKHYTh)

Ha 3aceqaHuu Kadeapel pOTOKOIT Ne oT

3aBeayronuii kadenpoit / H.B. Bynpuiaunaa/

Pabouast mporpamma auctiuIuinHbL « [IpOTOKOIIBI M MHTEP(EHCHl TEICKOMMYHHKAIIMOHHBIX CHCTEMY
Ha20 /20  y4.ronm:

npuHsATa 0e3 U3MEHEHUH ¢ JOMOJHEHUSAMH H/MIU U3MEHEHUSIMH PacCMOTPEHa U 000peHa
(Hy’>XKHOE TIOJTYEPKHYTh)

Ha 3aceJaHuu Kadeapel npoTokoJ Ne oT

3aBenyromuii kadeapoit / H.B. bynpuinuna/

Pabouas nporpamma auctuumuinHel «I[IpoTOKOIBI 1 HHTEPEHCH TETEKOMMYHUKAIIMOHHBIX CUCTEM»
Ha20 /20  y4.rom:

MpuHATa 0€3 N3MEHEHUH C JIOTIOJTHEHUSIMU W/WJTM U3MEHEHHUSIMU PAacCCMOTpPEHA U 0JI00peHa
(Hy’>kHO€ IOTYEPKHYTh)

Ha 3aceJaHuu Kadeapel poToKoJ Ne oT

3aBenyromuii kadeapoit / H.B. Bynsuaunna/

Pabouas mporpamma aucuutuinHbl «I[IpoTOKOIBI 1 HHTEP(HEHCH TEITEKOMMYHUKAITMOHHBIX CUCTEM
~_»Ha20 /20  y4.roxm:

npuHATa 0€3 U3MEHEHU I C IOTIOMTHEHUSMH H/HIIM U3MEHEHUSIMHU PacCMOTpEHa M 000peHa
(HY’>XKHOE TIOJTYEPKHYTh)

Ha 3aceqaHnu Kadeaper pOTOKOIT Ne oT

3aseyromuit kadenpoit UT u MC / H.B. Bynpuinuna/




