FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJAIO:
JlnpexTop UHCTUTYTA
Bricmias mkona 3JIeKTPOHUKHU U

KOMITBIOTCPHBIX HAYK
%%'d@% DueKTpOHHbIT Iy o onorne

aiav
30.11.2021

o
A. B. Tomnaii

PABOYAS ITPOT'PAMMA

aucunaunbl B.1.09 MudopmanrioHHbIe CETH U TETEKOMMYHUKAITUU

i Hanpasiaenus 27.03.04 YnpapiieHre B TEXHUYECKUX CUCTEMAX

YPOBeHb OaKkaiaBp THI NPOrpaMMbl AKaJIeMHUUECKU OakagaBpuar
npo¢uib NOArOTOBKHU YIpaBieHUE U HHPOPMATHKA B TEXHHUYECKUX CHCTEMAaxX

(¢opma o0yueHuUs 3204HAS

Kadenpa-pa3pador4yuk ABTOMATUKA U yIIPABICHUE

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo
noaroroBku 27.03.04 YpasneHne B TEXHUUECKUX CUCTEMAX, YTBEPKIAEHHBIM ITPUKA30M

Muno6puayku ot 20.10.2015 Ne 1171

3aB.xadenpoii pazpaboTynka,

TIDI1, xparTes B chetene
mooGopora

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT

J.TE€XH.H., IPOdQ. i

JI. C. KazapuHoB

Pazpabotuuk nmporpamMmel,
K.T€XH.H., JOLICHT (KH)

0 yHiBepeHTeT

B. B. AGnynnun

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

Lenstmu ocBoeHust AUCUUIUINHBL « THPOpMaLIMOHHBIE CETH U TEIEKOMMYHUKALIUN
(UCuT) sBnstorcst hopMUpOBaHUE Y CTYIEHTOB 0a30BBIX 3HAHUH O MPUHIIUIIAX
NOCTPOEHHUSI, PYyHKIIMOHUPOBAHUS UH()OPMALIMOHHBIX CETEH U CUCTEM
TEJIEKOMMYHUKALIUA, 0COOCHHOCTSAX TPAJAULIMOHHBIX U MEPCIEKTUBHBIX TEXHOJIOTHIA
JIOKQJIbHBIX U MIOOATBHBIX CETEH, U3yUYE€HUE MPOTOKOJIOB, MPOLIEYP U alllapaTHbIX
CPEJICTB, TPUMEHSEMBIX IPU OCTPOECHUH CETEBBIX CUCTEM. B 3a1aun quCHUIIMHBI
BXOAUT (POPMUPOBAHKE Y CTYJICHTOB 3HAHUI O: KOHILIETIIMH 3TAJIOHHOW CEeMUYPOBHEBOM
MOJIEJI B3aUMOJAEUCTBUS OTKPBITBIX CUCTEM; METOAAX peanu3aunu QyHKIUN pU3nIeCcKoro
YPOBHS U pPa3IM4YHbIX Pa3HOBUAHOCTEN CPebl PACIPOCTPAHEHUS CUTHAJA; METOJaX
IOCTPOEHMSI OCHOBHBIX KJIaCCOB IOMEXOYCTOMUMBBIX KOJIOB U CIIOCOOOB pean3aluu
YIPABJICHHS IOTOKOM JIaHHBIX Ha KaHAJIbHOM YPOBHE; OCHOBHBIX XapaKTEPUCTHKAX
COBPEMEHHOTO CETEBOr0 U TeIEKOMMYHHUKAIIMOHHOTO 000PYI0BaHUs, IPUMEHSIEMOTO B
CUCTEMaX aBTOMAaTHU3alMHU U JUCIETUYECPU3ALINH.

Kparkoe cogepxxaHue IuCHUIIIMHBI

O6mr1as xapakTepucTrka HHGOPMAIIMOHHBIX CeTel, Ha3HAYeHUE, PYHKIIMHU, COCTAB U
cTpykTypa. Knaccudukaius nuHpOpMaIIMOHHBIX CETEH U UX XapaKTePUCTUKHU.
MHOTOYpOBHEBBIE APXUTEKTYPhI HHPOpMaIMOHHBIX ceTel. [IInpokomacmrabHble,
KOpITOpAaTHUBHBIE U JIOKaJIbHBIE ceTH. Monens B3aumoseiicteus OSI/ISO. YpoBau
atanoHHON Monenu. Pynkuuu yposHel. [Ipuknagnon yposens OSI. IIporokonsr CMIP,
JTM, MHS, FTAM, ODIA, DBAM u MIDA. CrpykTypHas cxema NPUKIaJHOTO YPOBHS.
HNepapxuueckas cxema B3aumMoaercTBus yeiayr. CeaHCOBBIN U TpaHCIIOPTHBIA ypoBHU OSI.
@YHKIMHU CEaHCOBOTO YPOBHS 10 YIPABIEHUIO THAIOITOM, CHHXPOHU3AIUU U yIIPABICHUS
AKTUBHOCTHIO. DYHKIIMH U YCIIYTH TPAHCIOPTHOIO ypoBHs. Kitaccsl cepBuca
TPAHCIIOPTHOTO YpoBHs. Kiacchl ¥ mpolenypsl TpaHCHOPTHOTO ITpoTokoiia. [Ipoueaypsl u
POTOKOJIbI ceTeBoro ypoBHsi OSI. @yHKMU ceTeBoro ypoBHs. JuarpaMmsl pouieayp
YCTAHOBJIEHUS COEIMHEHUS, IEpeaun JaHHBIX, pa3beIMHEHUS COETUHEHUS U cOpoca.
[TpoTokosbl ypoBHS ynpaBieHHs] HH(POPMaLMOHHBIM KaHAIOM. BUT-opreHTHpOBaHHbIE U
OailT-opueHTHUpOoBaHHbIE POTOKOIEI. [IpoTokon BSC. ®opmatst kaapoB, mporeaypsl
oomena. [Iporokon HDLC. IIpumenenue BoicokockopocTHBIX kaHaioB T1/E1.
bunonspaoe konupoBanue AMI. Cunxponuzauus no merony B8ZS. Kaaposas
cunxponu3zanus — meroasl D4, ESF, M13. IMnynbCHO-KOIOBast MOLYJIALMUA.
MynperunnexkcupoBanne kaHajaoB. CTpyKTypa CUCTEMBI HA OKOHEYHOM cTaHIMu. Cetn
ISDN, Frame Relay, ATM. Cets UnTepner. Cuctema nomennbix umeH DNS. Cepsepsl
DNS. Crex nporokosioB TCP/IP. Opranuzaius B3auMoJeHCTBUS C JTOKAIbHBIMU CETAMMU.
MexcereBoii mporokoit [pv4. ITpotokon Ipv6. [IpoTokos Moap30BaTENBCKUX JeUTarpaMM
UDP. IIporokon obmeHa ynpapisitomiumu cooOtienusmMu [CMP. Mapuipytuzanus B
uH(pOpMaIMOHHBIX ceTax. Kinaccudukaius anropuTMoB Mapiipytuzanuu. [P-
MaplIpyTH3aTOpsl. METOABI OTHOIIATOBOM MapLIPpyTU3aLlMA U MapIIPyTU3aLUN OT
ucrounuka. [Tporokosnsr mapmpytusanuu RIP, OSPF u IGRP. IIpoTokoabl MOTUTHUKI
mapupytuzanuu EGP u BGP. IIporokon mapmipyTtusanuu ot uctounuka PNNI. Oynkuumn
Y APXUTEKTYPA CUCTEM YNIPABIECHUSA CETAMU. MHOTOypOBHEBOE NPEICTABICHUE 3a]1a4
YIPABIECHUA. APXUTEKTYpa «MEHEIKEP — areHT». CTPYKTypbl paclpeesIeHHbIX CHCTEM
ynpasienusa. CTanaapTsl CHCTEM YIIPaBIIEeHHU Ha 0CHOBE NpoTtokosna SNMP. [IpoTtokon
CMIP u ycnyru CMIS. Vnanennsiii foctyn k cetsim. Knaccugukauust mogemon. Pabora
MOJZIEMOB B paMKax cemuypoBHeBo Monenu OSI. Ctpykrypa Mmoaema. [Ipouenypsr



MOIyasiMU. YacToTHAsI, OTHOCUTENbHAS (a30oBasi, KBaJlpaTypHasi aMIUIUTyHAs U
TpusuTHC-Moay . OCHOBHBIE TPOTOKONIBI Moaysisiiuu: V.21, V.22bis, V.32bis, V.34bis,
ZyX. Cranaapt S6K. IIpotokomnsl ucnipaBnenus omubOok. [{uknnueckoe koqupoBaHue.
Konmonesasucumocts. Ctangaptaeie oOpaszytomiue noauaomsl. Metox ARQ. [IpoTokoss
ckarus nanubix. Kimaccudukarus MmetonoB cxarus. Merton cioBapeit. Anroputmel LZ u
LZW. Anroputmsl cxkarust B mporokosiax MNP. KopnioparuBHbie U JIOKaJIbHBIE CETH.
Tononoruu JIBC. Cpenpl nepeaaun nHpopManuu: BuTas napa, KoakCuaibHbIA KaOenb,
ONTOBOJIOKHO, paoKaHall, HH(pakpacHbIil kKaHasl. MeTo/ibl KogupoBaHus HHGOpMaIuu
— konbl NRZ, RZ, 4B/5B u Manuecrep II. MeToas! ynpasiieHus 0OMEeHOM. AKTUBHAs U
naccuBHas 3Be3/1a. Meroabl nenentpanu3oBanHoro ynpasienus CSMA, CSNA/CD u
CSMA/CA B mMHHBIX ceTsIX. MapKepHbI METO KOJBIIEBBIX ceTei. MeToa KOIbIIEBBIX
cerMeHTOB. DYyHKIIMU anmnapaTypbl JOKAIbHBIX ceTeid. CereBbie anantepbl. DyHKINU
TPAHCHUBEPOB, IOBTOPUTENEN U KOHIIEHTPATOPOB. [I[puMeHeHne MOCTOB, MapIIpyTU3aTOPOB
u nuTr030B. Anmaparypa cerer Ethernet. ®opmar kanpa. [Ipotokosnsl 1-ro u 2-ro ypoBHEH.
BricokockopocTHbie cetu Fast Ethernet u Gigabit Ethernet. Konbuiesie cetu Token Ring.
Arcnet u FDDI. Cetu ¢ nenTpann3zoBanabiM MeTooM aoctyna 100VD-AnyLAN.

2. Komnerenuuu odyuyarwuerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyembie pe3yabTaThl
OII BO (xomneTeHun) oOyuenus no aucuurinae (3YHer)

3Harb: Texnomoruto padots! Ha [1K B coBpeMeHHBIX
ONEPALMOHHBIX Cpefax, OCHOBHBIE METObI
pa3pabOTKu MPOEKTOB CETU, CTPYKTYPHI JaHHBIX,
WCII0JIb3yeMbIe JJIs PEACTaBICHUS TUITOBBIX
MH(GOPMAIIMOHHBIX CETEH, TUTIOBBIE aITOPUTMBI

OI1K-9 ¢riocoGHOCTBIO HCIIOIb30BaTh HABBIKM  |00PA0OTKM TAHHBIX.

pa60T51 C KOMIIBIOTCPOM, BJIAJICTh MCTOJaMU 'YMmeTh:* Mcrmonn30BaTh CTaHAAaPTHBIC MMAKCTLI

MH(OPMAITMOHHBIX TEXHOJIOTHH, COOJTIOAATh MPHUKJIATHBIX TPOTPaMM JIJISl PEeIICHUS
OCHOBHbBIE TpeOOBaHMs HH(POPMALIMOHHOM [IPAKTUYECKUX TEICKOMMYHUKAIIMOHHBIX 3a1a4. ®
0€30I1aCHOCTH Co0uronaTh OCHOBHBIE TPEOOBaHUS

MH(POPMAITMOHHON 6€30MaCHOCTH.

Biianets:» CoBpeMEHHBIMH METOJaMHU
MH(GOPMAIIMOHHBIX TeXHOJOrUH. * HaBbikaMu
pPabOoThl C MHCTPYMEHTAJIBHBIMH CPEICTBAMU
[IPOCKTUPOBAHNSI BBIYACIUTEIBHBIX CETEH.

3nath: CoBpeMeHHbIE HH(POPMALIMOHHBIE,
KOMITBIOTEPHBIE U CETEBBIC TEXHOIOTUH.

YMeTh:* OCyIecTBISATh HOUCK, XpaHEHHE,
OIIK-6 ciocoOHOCTBIO OCYIIECTBIATh MOUCK,  [00paboOTKy M aHanu3 WHGOPMALIUU U3 Pa3THYHBIX
XpaHeHune, 00paboTKy M aHaIN3 MHYOPMAIK U3 [NCTOYHHMKOB U 0a3 TaHHBIX. * OCyIIeCTBIATh

Pa3IMYHBIX UCTOUYHUKOB U 0a3 JaHHBIX, NpeACTaBICHUE TOIyYeHHON HH(popMaIy B
NPEICTaBISATh ee B TpeOyeMoM popmare ¢ TpeOyeMoM Gopmare ¢ UCIOIb30BaHUEM
MCTIOJIb30BaHHEM HH(POPMALIMOHHBIX, UH(POPMAITMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX
KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHIA TEXHOJIOTUM.

Bnaners:HaBpikamu paboThl ¢ COBpEMEHHBIMU
MAaTCMATUYICCKUMU NPUKITAAHBIMU ITPOTrPpaMMHBIMHU
naKkeTaMu.

[TK-5 cnocoOHOCTLIO OCYHIECTBIATE cOOp M aHanu3 [3HaTh:CoBpeMEHHbIE MH(POPMALMOHHEIE,
HUCXOJHBIX JAaHHBIX JJIA pacde€Ta U MPOCKTUPOBAHUA KOMITBIOTCPHBIC U CCTCBBIC TCXHOJIOTHH.

CHUCTEM U CPE/ICTB aBTOMATU3aLUU U YIPABICHUS |YMeTh:OCyIECTBIATh COOp M aHATIU3 UCXOTHBIX




JAaHHBIX JJId pacuCTa U MMPOCKTUPOBAHUA
TCIICKOMMYHHUKAIIMOHHBIX CPEACTB B CUCTEMAX
ABTOMATU3alluu U YIIPABJICHHA.

BJ'Ia,Z[CTBIHaBLIKaMI/I pacyeTa U MPpOCKTUPOBAHUA
TCIICKOMMYHHUKAIIUOHHBIX CPEACTB B CUCTEMAX
ABTOMATU3allluU U YIIPABJICHUA.

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTro IIaHa

[lepedeHb MOCISTYIONUX AUCITUTLTHH,
BUJIOB paboT

b.1.16 Teopusi KOHEUHBIX aBTOMATOB,
B.1.16 UndopmarimoHHbIe TEXHOIOTHH,
b.1.20 OcHOBBI T€OpUH CBA3U

He npenycMmoTrpensl

TpeboBaHUs K «BXOIHBIMY» 3HAHUSM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

b.1.20 OcHOBBI TeOpUU CBA3U

3HaTh: 00IME CBEAECHUS O CUCTEMAX CBA3H, KaHalIax
CBSI3U JETCPMUHUPOBAHHBIX U CITy4YalHBIX
CUTHAJIaX; OCHOBBI TCOPUU KOJTUPOBAHUS
TUCKPETHBIX COOOIIeHMIA. BrnaseTs: MeTogamu
(HPOBOTO MPEACTABICHUS U TIEPEIavun
HENPEPBIBHBIX COOOIICHUN.

b.1.16 Teopusi KOHEUHBIX aBTOMAaTOB

3HaTh: JJOrMYECKHUE OCHOBBI IIU(PPOBOI TEXHUKH;
(opMBI 3anucH JOrMUecKUX (PYHKIUI U Onlepaluy C
HUMM; MUHUMU3ALUIO JJIOTHYECKUX (QYHKLUH.

B.1.16 MadopmanroHHbIe TEXHOIOTUN

3HATh: ATAIbl CTAHOBJICHUS HH()OPMALIMOHHBIX
TEXHOJIOTHI{; KOJTMYECTBCHHbIE U KaYeCTBCHHBIC
XapaKTepUCTUKU MH(POPMALIUY; KIIACCUPUKALIUIO
UH(POPMAITMOHHBIX TEXHOJOTHHA. YMETh: penaTh
3a1aur 00pabOTKK MH(POPMAITUU PA3TUIHBIX BHIOB.
BrnaseTs: TEIEKOMMYHUKAIIMOHHBIMH
TEXHOJIOTUSMHU.

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmas Tpya10eMKOCTb TUCIHUILUIMHBI cocTaBiseT 3 3.e., 108 u.

Pacmipenenenue mo cemectpam
N Bcero B Hacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
10
OO61mas Tpya0EMKOCTh AUCIUTIIIMHBI 108 108
AyoumopHvie 3auamusi: 12 12
Jlexuuu (JI) 6 6
[IpakTHdeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHIBI 0 0
ayauTopHbIx 3aHaTuil (I13)
JlaGopatopusbie pabotsl (JIP) 6 6




Camocmosmenvuas paboma (CPC) 96 96

IlonroroBka K 3a4eTy O JUCLUILINHE 56 56
IToaroroBka k 1a00paTOpHBIM 3aHATHIM U 0(hOpMIIEHHUE 40 40
OTYETOB
By TOroBOro KOHTPOJIs (3a4eT, Aud.3aueT, SK3aMeH) - 3a4eT

5. CoaeprkaHue TUCHMILIMHBI

No OO0beM ayTUTOPHBIX 3aHITUH 110
pa3z[_ena HaumenoBanue pa3znenoB JuCHUILIMHBI BHJIaM B Hacax
Bcero J| 113 | JIP
1 O6HI5151 XapaKTepUCTHKA U KJIACCUPHUKAIMA HHPOPMALTMOHHBIX 1 1 0 0
CeTel.
2 [Monens B3aumonericteust OSI/ISO. YpoBHM B TPOTOKOJIIBI. 2 1 0 1
3 |CoBpemeHHbIE IUPPOBBIE CETU U KaHAJIBI TEIEKOMMYHHKAITHH. 5 2 0 3
4 Opranuzaiiys MapuIpyTU3aluy, YIPaBJIeHUs U Y1aJeHHOTO 3 1 0 )
noctyna B MH()OPMAIIMOHHBIX CETSIX.
5 Monaynsuusi, KOOIUPOBAHKUE U CKAaTUE JaHHBIX B 1 1 0 0
WH(POPMAITMOHHBIX CETSIX.
5.1. Jlekuun
Ne Ne Koa-
nexuuulpasena HaumenoBanue mim kpaTkoe cofep>KaHue JIEKIIMOHHOTO 3aHATHUS BO
4acoB
OO011as XxapakTepucTHKa HHPOPMALIMOHHBIX ceTel, Ha3HaueHue, QYHKLUHU, COCTAB
1 | [AcTPyKTYpa. Krnaccugukanus nHpOpMaMOHHBIX CETEH U UX XapaKTEPUCTHKH. 1
MHOroypoBHEBbIE apXUTEKTYpbl HH(OpMAIMOHHBIX ceTei. [lInpokomaciiTabHble,
KOPIOPAaTUBHBIE U JIOKAJIbHBIE CETH.
1 ) MOI[CJIB“B3aI/IMOIIeI7ICTBI/I$I OSI/ISO. YpoBuH 3TanoHHON Monenu. OyHKITUN 1
YPOBHEI.
) 3 HMiynibcHO-K010Bast Moy sius. [[pumeHeHrne BBICOKOCKOPOCTHBIX KaHAJIOB 1
T1/E1. MylbTUIIIEKCHPOBAHUE KaHAJIOB.
’ 3 Crex nporoxosioB TCP/IP. Opranu3zarust B3auMoIeHCTBHS C JIOKAJIbHBIMU CETSMHU. |
MexcereBou mpotokoi [pv4. IIpoTokos nmonbs3oBarenbekux aerrarpamm UDP.
3 4 MapipyTtu3zaius B ”HGOpMaIMOHHBIX ceTsaX. Kinaccudukanus alroputMoB 1
MapuipyTu3auuu. [P-mapuipyTusaTopsl.
3 5 [Tpouenyps! Mmogynsuuu. YacToTHasi, OTHOCUTEIbHAs (a3oBasi, KBaJpaTypHas 1
AMIUTMTYAHAS] U TPUILIHC-MOJTYIISLIMH.
5.2. IlpakTHyeckue 3aHATUSA, CEMUHAPBI
He nipenycmoTpensl
5.3. JIabopaTtopHbie padoThI
Ne Ne 5 Koz-
sansuspascna HaunmeHnoBanue uim KpaTkoe cofep:kaHue 1a00opaTopHO paboThI BO
4acoB
1 2 |TexHOIOTHM KaHAJIIBHOTO YPOBHSI. 1
1 3 |Madpactpykrypa cereit WiFi. DddexkruBHOCTS paboThl cetn WiFi. 1
2 3 |Ompenenenne xapakrepa pacnpoCTpaHEHUs CUTHAJIOB B IPOBOIHBIX JIMHUSIX 1




CBSI3H.

5 3 3MepeHue BOIHOBOTO COTPOTHBIICHHS NPOBOAHOM JTMHUU CBsI3U. OnpeneneHue 1
MOJI0CHI MTPOITYCKaHUs IIPOBOTHOW JIMHUY CBSI3H U 3aTyXaHHs CUTHAJIA.

3 4 |AIMUHUCTPUPOBAHKE YIIPABIISIEMBIX KOMMYTAaTOPOB. 1

3 4  |ba3oBble ME€XaHU3MbI 0€30I1aCHOCTH KOMMYTAaTOPOB. 1

5.4. CamocrosiTesibHasA padoTa CTyIeHTa

Brimonuenune CPC

Bux paboTh! 1 copeprkaHue 3a1aHus

Cnucok nurepaTypsl (C yKa3aHHUEM
pasnenos, riiaB, CTPAHUII)

Koi-Bo yacos

HO}IFOTOBKa K 3a4€Ty 110 JUCHUITIINHE

1. Cemenos, 0. A. Anroputmsl
TeJIeKOMMYHUKaIIMOHHBIX ceTelt [Tekct] Y. 1
AJITOPUTMBI U TPOTOKOJIBI KAHAJIOB U CETEN
repesadn JaHHbIX yueOHoe mocodue : B 3 4.
1O. A. CemeHoB. - M.: IHTepHeT-
YHauBepcutetr MHpOpMarmoHHBIX
rexnonoruii: BMHO, 2007 2. Cemenos, 1O.
A. AITOPUTMBI TETEKOMMYHHUKAIIHOHHBIX
cereil [Tekcr]| Y. 2 [TpoTOKOJIBI ¥ aITOPUTMBI
MapiipyTu3anuu B Internet yueGHoe
nocobue : B 3 u. FO. A. CemeHoB. - M.:
WNHuTtepHeT- YauBepcuteT MHDOpMAITMOHHBIX
Texmonornii: BUHO, 2007 3. Cemenos, 1O.
A. AITOPUTMBI TETEKOMMYHHKAIIHOHHBIX
cereil [Tekcr]| Y. 3 [Ipouenypsl,
TMarHOCTHKa, 0€30MacHOCTh yueOHOe
nocobue : B 3 u. FO. A. CemeHoB. - M.:
WNHuTtepHeT- YauBepcuteT MHDOpMAITMOHHBIX
Texuomoruii: BUHO, 2007 4.
TenexkoMMyHHMKAIIMOHHBIE CUCTEMBI U CETH:
yaebenoe nocobue. B 3-x 1./ [.I1. Karynum,
[.B. Mamues, B.H. Tlonantonomysmo, B.I1.
[Iysanos;/ mox pen. B.I1. IllyBanoBa.— M.:
W3a-Bo ['opsiuas nunus-tenexom, 2005. 5.
OCHOBBI IOCTPOEHHUS
TEJIeKOMMYHUKAIIMOHHBIX CUCTEM U CETE:
yaeOHuK /1 By30B / B.B. Kpyxmanes.— M.:
2004. 6. Onmudep, B.A. OcHOBHI ceTeit
rnepenadun JaHHbix.— M.: U30-Bo UHTYUT,
2003. 7. Hopenxos, 1.I1.
TenekoMMyHHUKAITMOHHBIE TEXHOJIOTUU U
cetn.— M.: Uzg-Bo MI'Y, 2000.

56

[TonroToBka K 1a0OPATOPHBIM 3aHATHSIM H
odopMIIEHHE OTUYETOB

1. Cemenos, 0. A. Anroput™msl
TeIeKOMMYHHUKAIMOHHBIX ceTel [Teker] Y. 1
AJITOPUTMBI U TIPOTOKOJIBI KAHAJIOB U CETEU
nepeaavyn JaHHBIX yueOHoe rocodue : B 3 u.
10. A. CemeHoB. - M.: UnTepHeT-
Yausepcurer MHpOpMamoHHBIX
texHogoruii: BUHO, 2007 2. Cemenos, 1O.
A. ANTOPUTMBI TEIEKOMMYHHUKAITMOHHBIX
cereit [Tekct] Y. 2 IIpoToKoJIbI U aATOPUTMBI
MapuipyTu3anun B Internet yuebnoe
nocobue : B 3 u. FO. A. CemeHos. - M.:

WutepHet- YauBepcureT MHGOpMaMoHHbBIX

40




Texmonornii: BUHO, 2007 3. Cemenos, 1O.
A. AJITOPUTMBI TEJIIEKOMMYHHUKAIIMOHHBIX
cereil [Texcr]| Y. 3 [Ipouenypsl,
TMAarHOCTHKA, 0€30MacHOCTh YUeOHOe
nocobue : B 3 u. FO. A. CemeHoB. - M.:
WNuTtepuer- YausepcuteT MHbOpMaIImOHHBIX
Texmonornii: BUHO, 2007 4. OcHOBBI
[MOCTPOEHUS TeIEKOMMYHHUKAITMOHHBIX
CHCTEM M ceTeil: yueOHMK Jis By30B / B.B.
Kpyxmane.— M.: 2004. 5. Hopenkos, WN.I1.
TenexoMMyHHUKAIIMOHHBIC TEXHOIOTUN U
cetn.— M.: Uzg-sBo MI'Y, 2000.

6. UnHOBanMOHHBbIE 00pa30BaTe/IbHbIC TEXHOJIOT UM, HCI0JIb3yeMble B y4eOHOM
npouecce

HMunoBammonHbIe Komn-Bo
Bun paboter
(bopMBbI yUeOHBIX Kparkoe onncanue ayJl.
N (JI, I13, JIP)
3aHSATHH JacoB
lcrionb30BaHuE COBPEMEHHBIX YUEOHBIX 1a00paTOPHBIX
lcrionp30Banme koMILIekcoB "I mobansHbie ceTn DBM", "becnpoBoanbie
COBPEMEHHBIX JlaGoparopHbie [mepcoHaNbHEBIE ceTh Zigbee. [IpakTnyeckoe MPUMEHEHHE B 6
TEXHUYECKUX CPECTB|3aHIATUS cuctemax 3Heprocoepexenus", "TerekoMMyHUKAITHOHHBIE
oOyueHus nmuHuY cBs3U', "ONTOBOJIOKOHHAS CUCTEMA Tepeadn
naHHbIX", "becripoBogubie cetn OBM".

Co0cTBeHHbIE HHHOBALIMOHHBIE CIIOCO0BI M METOAbI, HCIIOJIb3yeMble B
o0pa3oBaTeJILHOM Npoluecce

Kparkoe onucanue u npumepsl UCIOJIB30BaHUS B TEMAX
HNunoBannoHHble GOpMBI 00yUeHUS

U paszzuenax
[IpoBeneHNE UHTEPAKTUBHBIX JIEKLIUN C Pa3zpaboTanbl MyJIbTUMEIUIHbIC TPE3CHTALUH [T
VCII0JIb30BaHUEM UHTEPAKTUBHOM OCKHU 110 [IPOBEJCHNUS MHTEPAKTUBHBIX JICKLIMH 10 BCEM pa3JesiaM

TCMaM KypcCa JAUCHUITIIMHBI.

Hcnonp3oBaHue pe3ysbTaToOB HAyYHbIX UCCIIEIOBAHUM, IPOBOAUMBIX YHUBEPCUTETOM, B
paMKax TaHHOW TUCLMIUIMHBL: B Xo1e npenogaBaHus JUCHUILUIMHBI HCIIOIb3YIOTCS
NpaKTUYECKHE HapaOOTKH U MaTepuasbl, MOITYYSHHbBIE B XOZE peaTn3alii KOJIJICKTUBOM
kadeapsr HUOKP na npeanpusitusx npomeinieHHocTH U JKKX.

7. ®ona oueHouHbIX cpeacts (POC) aist npoBeAeHNs TEKYLIEro KOHTPOJIS
yCIIeBaeMOCTH, IPOMEKYTOYHOM aTTeCTAMHU [10 UTOraM OCBOCHUS JUCHUIIIMHbBI

7.1. IllacnopTt ¢oHIa OLIEHOYHBIX CPEACTB

Bun
HanmenoBanune
KOHTPOJIS NoNe
pasnenos Kontponupyemas komnerenuus 3YHbt .
(BKITFOUAS 3aJaHUM
JUCIATLTHHBI .
TEKYIIH)
OIIK-6 criocoOHOCTBIO OCYIIECTBISITH TOUCK, XPAaHEHHUE, 1.3.6.8.9
00paboTKy M aHaIn3 NHGOPMALIUN U3 PA3INYHBIX O
Bce paznenst p y (popvan p 3ager 11, 13, 14,
MCTOYHUKOB U 0a3 JaHHBIX, MPEJCTABIATH €€ B TpeOyeMOM 17
dbopmMare ¢ UCNoJIb30BaHNEM WH(OPMAIIMOHHBIX,




KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTUN
OIIK-9 criocoGHOCTHIO UCTIONIB30BaTh HABBIKK PAOOTHI C 12.16. 19
, 10, 19,
Bee pasiensi KOMIIBIOTEPOM, BIIA/IETh METOIAMHU WH(GOPMAITHOHHBIX 3auer 21,23, 24,
TEXHOJIOTHii, COOTIOIaTh OCHOBHBIE TPEOOBAHHUS 25 96
WH()OPMAITMOHHON O€30MaCHOCTH ’
[TK-5 crmocoOHOCTHIO OCYIIECTBIATH COOP U aHAN3 2,4,5,7,
Bce pasnenst MCXOIHBIX TaHHBIX JUIS pacyeTa U MPOEKTUPOBAHUS 3aueT 10, 15, 18,
CUCTEM UM CPEJICTB aBTOMATU3aLlUN U YIIPABIICHUS 20, 22
7.2. Buabl KOHTPOJIs, IPOLEAYPHI IPOBEACHUN, KPUTEPUU OLICHUBAHUS
Br [Ipouenypsl MpoBeIEHNS U OLIEHUBAHUS Kputepuu onienuBanus
KOHTPOJIS
OTIMYHO: OTBET CTYJEHTA, B
KOTOPOM B ITOJIHOM 00beMe
[PACKPBITHI TEMBI BOIIPOCOB OMJIETA.
OTBeT 3allUILEH HA BEICOKOM
YPOBHE.
3adeT MpoBOAUTCS B (pOpME MMCbMEHHOTO OTBETA XOopoulo: OTBET CTY/IEHTA, B
CTYJIEHTa Ha BOIIPOCHI OWjIeTa U MOCIENYIOMEeN 3alUThl [KOTOPOM TEMbI BOIPOCOB OuseTa
[IPH YCIIOBUH YCIICIITHOTO BBITMIOJIHEHUS CTYICHTOM  [PaCKPBITHI C HATMYUEM
3auer MIPETYCMOTPEHHBIX TPOTPAMMON TUCITUTITUHBI HE3HAYUTEIbHBIX HETOUHOCTEH.
naboparopHbIX paboT. B kauecTBe KpUTepHsi OLEHKA  |YIOBIETBOPUTEIHHO: OTBET
BbIOpaHa cieayromas cucrema: «3aureHo», «He CTYJIEHTa, B KOTOPOM TEMBbI
3a4TeHO». BO3MOXKHBI JOMOJTHUTENBHBIE BOITPOCHI BOIIPOCOB OUIIETA PACKPBITHI
CTYZIEHTY IO JII0O0OMY M3 pa3leoB AUCIUILIUHBL. [MOBEPXHOCTHO C HATMYHEM
HETOYHOCTEH.
HeynosneTBopUTENIbHO: OTBET
CTYy/ICHTa, B KOTOPOM TE€MBI
BOITPOCOB OmsIeTa HEe OBLTH
[PACKPBITHI.
7.3. TunoBble KOHTPOJIbHbIE 3aJaHUS
Bun xoHTpOs TumnoBbie KOHTPOJIbHBIE 3a/1aHUS
1. Kpatkas xapakrepuctuka ypoBHeit monenu OSI.
2. OcHOBHBIE (DYHKIIUH MPHKIIATHOTO YPOBHSL.
3. XapaKkTepucTHUKa OCHOBHBIX TPOTOKOJIOB MPUKIIAAHOTO YPOBHSL.
4. CeaHCOBBIN YPOBEHb: OCHOBHBIEC U XapaKTEPUCTUKHU U (DYHKIINH.
5. ®yHKIIUHA TPAHCTIOPTHOTO YPOBHS.
6. Kimaccel 1 TUIIBI CEPBHCOB TPAHCIIOPTHOTO MTPOTOKOJIA .
7. CeTeBOil YpOBEHB: OCHOBHBIE XapaKTEPUCTUKH B (PYHKITHH.
8. MexxceTeBoi OOMEH U MapIIpyTH3AIIHA.
9. OcHOBHBIE POTOKOJIBI CETEBOTO YPOBHS U X XapaKTEPUCTHKA.
auer 10. KananbHbII YPOBEHb: OCHOBHBIE XapaKTEPUCTUKH U (DYHKITHH.
11. OcHOBHBIE MPOTOKOJIBI KAHAIBHOTO YPOBHS U UX XapaKTEPUCTHUKA.
12. [Ipumenenue u ocodbennoctu kanaiaos T1,E1.
13. Monysnsinus npu nepeaadye aHaJoTOBBIX U JUCKPETHBIX CUTHAJIOB.
14. MynbrumniekcupoBaHie kaHanioB. OCHOBHBIE BUJIBI.
15. Tlepeuncnute KmaccuuKaIuy aarOPUTMOB MAPIIPYTU3AIIHH.
16. IP-mMapupyTuzaropsl
17. IIpotokon cocrosinus cBsizeir OSPF.
18. Buapl ynaneHHOro AOCTyNa U UX KpaTKas XapaKTEpUCTHKA.
19. ®yHkuu Moaema.
20. OCHOBHBIE METOJIbI CXKATHSI.




21. ®yHKINN U apXUTEKTypa CUCTEM YIIPABICHUS CETIMMU.
22. MHOroypOoBHEBOE MPEACTABICHUE 3a/1a4 YIIPABIICHUSI.
23. CTpyKTyphbl paclpeeeHHbIX CUCTEM YIPABICHUS.
24. Tonosorus T0KaJbHbIX CETEH.

25. Anmapatypa JOKaJIbHbIX CETEH.

26. OyHKIIUKM MapIIpyTU3aTOpPa.

8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE O0ecredeHUue TUCHUIIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:

1. CemeHnos, I0. A. AITOpUTMBI TEJIEKOMMYHHUKAIIMOHHBIX ceTel [ TekcT]
Y. 1 Anroput™Mbl U IPOTOKOJIBI KAHATIOB M CETEH Mepeaadn JaHHBIX yuyeOHOe
nocoOue : B 3 u. FO. A. Cemenos. - M.: UnTepHeT-Yauepcurer MHpopmMamoHHbIX
texHoyoruui: BMMHO, 2007

2.  CewmeHoB, IO. A. AropuT™msbl TEIEKOMMYHHUKAIIMOHHBIX ceTel [ TekcT]
Y. 2 ITpoToKOIIBI ¥ aITOPUTMBI MapiIpyTu3auu B Internet yue6Hoe nocodue : B 3 u.
1O. A. Cemenos. - M.: UnTtepHeT-Yausepcurer Nndopmarmonnsix TexHomorui:
BMHO, 2007

3. CemeHoB, I0. A. AITOpUTMBI TEIEKOMMYHHKAIUOHHBIX ceTel [ TekcT]
Y. 3 IIpouemaypsl, TMarHocTHKa, 6€30MmacHOCTh yuyeobHoe mocoodue : B 3 u. 10. A.
Cemenos. - M.: Untepuert-Yuusepcurer Undopmanmonnsix Texnonoruit: BUHO,
2007

4.  Kypupsis, C. A. OCHOBBI TOCTPOEHUSI TEIIEKOMMYHHKAIIMOHHBIX
cucteM u ceteil Yueb. mocodue C. A. Kypuupin, /l. I'. Paduxos; Cankr-IletepOypr.
roc. yH-T TejaekoMMyHukauuii uM. M. A. bonu-bpyesuua; Cankr-IlerepOypr. roc.
yH-T TeaekoMMyHuKauuii um. M. A. bonu-b. - CI16.: CIT6I'YT, 2004. - 115, [1] c.
WIIL.

5.  Hopenxkos, U. I1. TenrekommyHnukanmonasle Texsosnoruu u cetu M. I1.
Hopenxos, B. A. TpynoHouuH. - 2-e u3a., ucnp. u gomn. - M.: U3garenscteo MI'TY
uM. H. D. baymana, 2000. - 247,[1] c.

6. Ilarubparos, A. I1. BeruncauTenbHble CHCTEMBI, CETH U
TeJIEKOMMYHUKaluu Yueb. JJ1s By30B 1o crienmansHoct "[lpukinan. nadopmaruka
B skoHomuke" A. I1. [Tatubpatos, JI. I1. ['yaeiao, A. A. Kupuuenxo; [Tox pen. A. I1.
[Tatubparosa. - 3-e u3a., nepepad. u goi. - M.: @unaHck u craructuka, 2006. -
558, [1] c.

0) OononHumenvbHas Iumepamypa:

1. EmenbsnoBa, H. 3. OCHOBBI NOCTPOEHUS aBTOMaTU3UPOBAHHBIX
uHpopMannoHHbBIX cucteM [ TekcT] yuel. mocobue st cpel. mpod. oOpa3oBaHus 1Mo
cnenuanbHocTu 2203 ITporpam. obecrieueHre BEIYUCI. TEXHUKU U aBTOMATH3.
cucreM H. 3. EmenbanoBa, T. JI. ITapteika, 1. W. ITonos. - M.: ®opym: UHDOPA-M,
2005

2. Omnudep, B. I. OcHoBrI ceteit nepenaun qanubix [Teker] Kypce nexiuit.
VY4eb. mocobue /7151 By30B MO CHENUATBLHOCTIM B 0071. HH(pOpM. TexHonoruii B. T.
Omudep, H. A. Onudep; UaTepHeT-yH-T UHPOPM. TEXHOJIOTHI. - 2-€ U3I., UCTIP. -
M.: Untepnet-Yuusepcuretr Undopmarmonnsix Texnomnoruit, 2005. - 171 c. uin.




3. Cysopos, A. b. TenekoMMyHUKalIUOHHBIE CUCTEMbI, KOMITbIOTEPHbIE
cetu u uHTEepHET [ Tekcr] yued. mocobue mo HanpasiaeHusM "MHbopmarnka u
Bbrunci. Texuuka" u ap. A. b. CyBopos. - PoctoB u/[l; @enukc, 2007. - 383 c. ui.

4. TlpoexTupoBaHUE U TEXHUUECKAs IKCIUTyaTaIus udpoBbIX
TEJICKOMMYHHUKAIIMOHHBIX CUCTEM M ceTelt [ TekcT] yue6. mocobue aJis By30B 1O
crneunanbHoCcTIM: 210404 "MHorokanan. TeiekoMMmyHukail. cuctremsl" u ap. E. b.
Anekcees u ap. ; nox pen. B. H. Topnuenko, M. C. Tsepernikoro. - M.: T'opsiuas
nuHuA - Tenexom, 2008. - 390, [1] c. ni.

8) omeyecmeenHbvle U 3apydedicHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
1. HMudbopManroOHHBIE TEXHOJIOTHH
2.  HudopManMOHHBIC TEXHOJIOTHH B POSKTUPOBAHUHT
3.  HHdopManroHHO-YIIPABISIONIUE U YIIPABJISIONIAE CUCTEMBI
4.  ABTOMATHKA, TEJIEMEXAHUKA U CBA3b

2) memoouyecKue yKazanus 0l CmyOeHmo8 N0 0C80EHUI0 OUCYUNTIUHDL.

1. Meroanueckue yka3aHus K BBITIOJTHEHUIO JIa0OPAaTOPHBIX U
OpakTUYECKUX pabot no auctuminie « Mudopmanmonusie cetn u
TeJIEKOMMYyHUKauu». Yacts 2.

2.  Meronuueckue yka3aHus K BBIIOJHEHUIO Ja0OPAaTOPHBIX U
OpaKTUYECKUX padoT no aucuuiuinie « MTHpopmanmoHHble ceTy U
TeJIeKOMMYyHUKaum». Yacts 1.

3. Meronuyeckue ykazaHus K BBIIIOJIHEHUIO J1a00OPaTOPHbBIX U
IpaKTUYEeCKUX padoT no aucuuiuinie « MupopmanuonHsie cetu u
TEJIEKOMMYHUKaUW». YacTs 3.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma:

1. Meroauueckre yka3aHUs K BBITTOJIHCHHUIO JTAOOPATOPHBIX U
IPaKTHYECKUX PadoT 1Mo auciuruinae « MTHpopMamoHHBIE CETH U
TEJICKOMMYHUKaum». YacTs 2.

2.  Meronnueckue yKa3aHus K BHITIOJTHEHUIO Ta0OPATOPHBIX U
MPAKTHIECKUX PadOT mo aucruiuinHe « MHpopMarmoHHbIe CeTH 1
TeJeKOMMyHUKaum». Yactse 1.

3. Meronuueckue ykazaHus K BBIIIOJIHEHUIO J1a0OPaTOPHBIX U
PAKTUICCKUX padoT mo aucruiuinae « MHpopmManmoHHbie ceT 1
TeJEKOMMYyHUKaumy. Yactp 3.

JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs JOKYMEeHTAIlUsA

HaumenoBanue
Bu ecypca B
No g peeyp . bubnuorpaduyeckoe onucanme
JTUTEPATypPhI AIIEKTPOHHOUN
bopme
DIEKTPOHHO- ['pebemikoB, A.FO. BeruucauTenbHas TEXHUKA, CETH U
oubnmuoTeyHas TEJICKOMMYHUKAIIUU [ DNEKTPOHHBIN pecypc] : yueOHOe ocodue
OcHoBHas
1 cucrema / A.1O. I'pebemkoB. — DnekTpoH. gaH. — Mocksa : ['opsaas
nuTepaTtypa
W3/1aTeIbCTBA nmunusi- Tenekom, 2017. — 190 c. — Pexxum nocryna:
Jlanb https://e.lanbook.com/book/111047. — 3ar1. ¢ skpaHna.
b OcHoBHas DIEKTPOHHO- Uekmapes, 10.B. BeruuciaurenbHble CUCTEMBI, CETH U
nuTeparypa OoubmmoTeyHast TEJIEKOMMYHUKAIMH [ DIEeKTPOHHBIN pecypc] : yueOHoe rmocodue




cucTemMa / FO.B. UekmapeB. — DnekTpoH. naH. — Mocksa : JIMK
N30aTelILCTBA [Ipecc, 2009. — 184 ¢. — Pexum nocrymna:
Jlanb https://e.lanbook.com/book/1146. — 3arn. ¢ sxpaHa.
DNEeKTPOHHO- Xaxaes, M.A. BeruncianurenbHble MalllWHbI, CETH U CUCTEMBI
OnbmmoTeyHas TEJICKOMMYHHUKAITUI B TAMOXKEHHOM Jielie [ DIEeKTPOHHBINA
JlononHuTenbHas
3 TenaTVDA cucreMa pecypc] : yueGHoe ocodue / M.A. XaxaeB. — DIEKTPOH. AaH.
patyb M3aTeNbCTBA — Cankr-IlerepOypr : HUY U'TMO, 2015. — 86 c. — Pexum
Jlanb noctyna: https://e.lanbook.com/book/70841. — 3ar. ¢ skpaHa.
beixoBcknuii, M.A. PazButue tenexkommyHukanuid. Ha mytu
DIEKTPOHHO- nH(popMalmoHHOMY o011ecTBY. (Pa3BuTHE CITyTHUKOBBIX
OoubmmoTeyHast TEJIEKOMMYHUKAIIMOHHBIX CUCTEM) [DNEeKTpOHHBIH pecypc] :
JlomonauTeapHas N
4 TepaTYDA cucTema yueOHoe nocodue / M.A. bbixoBckuil. — DNEeKTpOH. JaH. —
patyp W3/1aTeNbCTBA Mocksa : ['opsuas nmunus-Tenekom, 2017. — 440 c. — Pexum
Jlanb noctymna: https://e.lanbook.com/book/111030. — 3aru. ¢

DKpaHa.

9. UudopManinoHHbIe TEXHOJIOTHH, HCIIOJb3yeMble PHU OCYIIeCTBIEHUN
00pa3oBaTeJIbHOTO Mpomecca

IlepeueHs HCIIONIB3yEMOTO IPOIrPAMMHOIO 00OECIICUEHHUS:

N —

Microsoft-Windows(6eccpouHo)
. Microsoft-Office(6eccpouno)

3. The Wireshark developer community, http://www.wireshark.org-Wireshark
(6eccpouHo)
4. Canonical Ltd.-Ubuntu(6eccpouno)

[Tepedenpb UCTIONB3yEeMbIX HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

1. -baza nanaeix BUHUTU PAH(6eccpouno)

10. MarepuajibHO-TEXHUYECKOe O0ecnedeHue TUCHUIIIMHBI

. | Ne
Bun 3anaruit

ay/1.

OcHoBHOE 000py/I0BaHKE, CTEH I, MAKETHI, KOMITBIOTEPHAS TEXHUKA,
MpeyCTaHOBICHHOE IPOrpaMMHOE 0OecTIedYeHHEe, CTIONB3YEeMOe I Pa3IHUHbIX

BUJIOB 3aHATUN

Jlabopatopusie (720

Crenapl: JIabopaTopHslii komiuiekce "I modansHble cetn DBM" (1 1)
Jlaboparopuslii komiieke "becnpoBoHbIe IEpcoHaNbHBIE ceTH Zigbee.
[IpakTdeckoe MpUMEHEHHE B cUcTeMax 3Heprocoepexenus” (1 mr)

3aHATHUS (36) [JTaGoparopHubIii kKoMIUIeKC "TeTeKoMMyHUKAITMOHHBIE TUHUHN CBs3U'" (1 1mIT)
JlaGoparopHslii koMILIeKe "ONTOBOJIOKOHHAS cCUCTEMa Nepeiadn JaHHbIX" (1 mT.)
JlaGopaTopusiii komiuieke "becnpoBogubie cetrt 9BM" (1 1miT)

Jlexunn 705 Komnerorep npenoaasareiist, BUIEOIPOECKTOP

(30)




