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1. Hesn 1 3a1a4M AUCUMUILIHHBI
Llenpl0  AMCUMNIMHBL  SBASETCS BBEACHHE YYalMXCs B IOPeAMETHYIHO o0iacts
COBPEMEHHBIX KOMITBIOTEPHBIX CETEH, CUCTEM H CEeTEH TeJIeKOMMYHUKALIU.

JUta 1OCTHIKEHHS LENN PEIIAalOTCs ClEAYIOLIHNE 3a0a4H:
- aHanu3 MPUHLUIOB [OCTPOEHUS W APXUTEKTYp CeTeil, (PYyHKUHOHUPYIOIIMX B peKUMax
KOMMYTaUMHU KaHAJIOB U KOMMYTAllUH IIAKETOB;
- IOCTPOECHUE HTATOHHON MOJEIH B3aHMOACHCTBHS OTKPBITBIX CHCTEM;
- HCCHEJO0BAaHME IPUHLMIIOB IIOCTPOEHUS M APXUTEKTYP OCHOBHBIX THUIIOB COBPEMEHHBIX
CUCTEM M CETEH TENEKOMMYHHUKALMH.

2. Mecro aucuuminnel B crpykrype OI1 BO

Jucuuniuna «BbIMHCIHTEIbHBIE CUCTEMbI, CETH M TEIEKOMMYHHUKAIMHY) OTHOCHTCH K
00s13aTeNnbHON YacTH y4eOHOTo I1aHa.

B Ttabauue Ne | mnpuBeaeHbl NPeAIIECTBYIOIIHE M IOCICAYIOIUE JUCIHUILINHEL,
HarpapieHHble Ha (OPMHUPOBAHME KOMIETEHUMH JUCLMIUIMHBI B COOTBETCTBUHM C MaTpHLEH
xomnerenuui OIT BO.

Tabmuna Ne 1
[TpenmecTryronye u nocneaywLUMe TMCUUIUIMHBL, HarpaBieHHble Ha (JOpMUPOBaHHE

KOMIETEHIIUI
Ne Hludp 1 HaumeHoBaHKE [TpenmecrByionme [Tocnenytoiue TUCIUTUINHBI
n/n KOMIIETEHIIUHA JUCLMILTUHBL (rpynmsl AUCLUILIHH)

VYHuBepcallbHbIe KOMIIETEHIIMN
ObenpodeccHoHalIbHbIE KOMIIETEHIIUH

[TpodeccrnonanbHble KOMIETEHIMH

[K-3 - OnepanuoHHbIe - Vopasnenue UT-
CUCTEMbI CepBUCAMU U KOHTEHTOM
- Apxurexkrypa - Hudopmannonnas
BBIYUCIIUTEIBHBIX 0e30MacHOCTb
CHCTEM

[TIK-3 — Cnocoben BbIIOIHATL paboTh! U YHpaBIsTh padoTaMu 10 co3AaHMI0 (MoAUUKALMT) U
conposoxaeHuio MC, aBTOMaTU3UPYIOIIKX 3a/la4d OPraHU3allMOHHOTO yNpaBieHUs U Ou3Hec-
NPOLECCHI.

3. TpebGoBanus K pe3y.ibTATAM OCBOCHHS AHCIHILIHHBI
[Tpouecc n3yueHus AUCLMIUIMHBI HAIIPABICH Ha (POPMUPOBAHKE CIEIYIOINX KOMIETEHLIMIA:
IK-3.

[IK-3 CnocobeH BbINMOJHATE padOThl U YHOPAB/IATE padoTamMu 1Mo co3aaHuio (Moaudukanuu) u
conpoBokaenuo MC, aBToMaTU3MpyOMMX 3a/1a4d OPraHU3allMOHHOTO yIpaBieHus U Ou3Hec-

NPOLECCHI
e [IK-3.1 3Haer OCHOBBI aAPXHUTEKTYpPbl, YCTpOHCTBA ©  (DYHKIIMOHUPOBAHUS
MH(OPMAIIHOHHO-BIYUCITUTEIbHBIX CUCTEM " CEeTEBbIX MOJICUCTEM
UH(OKOMMYHHUKAIIHOHHON CUCTEMBI OpraHu3alui; OCHOBBI COBPEMEHHBIX

ONEPAlHOHHBIX CUCTEM; CETEBBIC MIPOTOKOJILI



B pesyiabTaTe U3ydeHHS JUCLMILIHHBL CTYAEHT JOJDKEH:

3namp: NPUHIMIBL [TOCTPOCHUS CETEH ¢ KOMMYyTalMeill KaHaloB M C KOMMYyTalueH
MAaKeToB, OOLIHE MNPUHLMILI [MOCTPOCHUS OTKPBLITHIX CHCTEM, YPOBHEBYIO MOJENb (GyHKUMH
B3aumojieicTBus, crek nporokoioB TCP/IP, apxutektypy cereil COTOBOH MOABUKHON CBS3H,
NPUHLMIIBL TTOCTPOCHUS MNPOCTEHIIMX MaTEeMaTHUECKMX MoOJejel U1 aHaiu3a IokKasareneil
KadyecTBa 00CIyKMBaHUS

Ymems: npoBOAMTL aHANW3 NPUHIUOOB IOCTPOCHUS M APXUTEKTYp ceTeid,
(DYHKUHMOHUPYIOIIMX B PEKUMax KOMMYTAllMM KaHAJIOB M KOMMYTAallUH MAaKETOB; MPOBOIAUTH
UCCIE0BAHUE NPHHIIUIIOB MOCTPOEHHUSI U APXUTEKTYP OCHOBHBIX TUIIOB COBPEMEHHBIX CUCTEM U
CeTel TeJIEKOMMYHHMKALIMM; CTPOUTD POCTENILINE MO/IEIN TEJIEKOMMYHUKALMOHHBIX CETEN

Bnaoems: 0a30BbIMH 3HAHUSIMM B 00JIACTH COBPEMEHHBIX CETE€H M CHUCTEM Iepeaaqdu
MH(pOpMAaLMK; HABBIKAMH aHAJIN3a OCHOBHBIX XapaKTEPUCTHK YPOBHEHN MO/I€/IH B3aUMOEHCTBUS
OTKPBITBIX CHCTEM; HABBIKAMM aQHAJIM3a OCHOBHBIX XapaKTEPHUCTUK I[IPOTOKOJIOB pa3/IUYHbIX
CTEKOB; CMOCOOHOCTBIO MPUMEHITh MATEMAaTUYECKUI anmnapar, B TOM YUCIE C UCMOIb30BaAHUEM
BBIYUCIUTEIbHON TEXHUKH, U8 pelleHUss Npo(ecCHOHANbHBIX 3a/ay, HanpuMmep, s OLEHKH
paboTtocnocobHOCTU ceTH, nmocTpoeHHoi Ha 0asze texuonoruu Fast Ethernet; crniocoGHOCTBIO
[UIAHUPOBATh  CTPYKTYpPY  CeTH  Mepejadyd  JaHHbIX;  CHOCOOHOCTBIO — HACTpauBaTh
KOMMYTAlMOHHOE M MapLIpyTH3Mpylollee 000pyaoBaHMe; CIOCOOHOCTBIO AaHAIU3UPOBATh
JAHHBIE 3aT0JI0BKOB CETEBBIX IIPOTOKOJIOB H IIPOTOKOJIOB TPAHCIOPTHOIO YPOBHSI.

4. O0beM JHCHUILIHHBLI M BH/IbI Y4eOHOH padoThl

OO0mas Tpy10eMKOCTh AUCHUIUTUHBI COCTABIISAET 7 3aueTHBIX €JAMHHULL
Cemectp Cemectp
Bua yueOHoit paboTtsl Bcero wacon (MOyITB) (MomyIib)
2 (moayae 1) | 2 (Moayib 2)
AYAHTOPHBIE 3aHATHS (BCEro) 72 36 36
B tom uncne: - - -
Jlexyuu 36 18 18
Ipakmuueckue 3auamus (113) 36 18 18
CamocrositesibHas padora (Bcero) 180 72 108
OO6w1as TpyA0eMKOCTh, Hac 252 108 144
3a4. e, 7 3 4

5. Coapepxkanune JHCHUILIUHBI

5.1. Copepaxanue pas/ie/ioB AUCHHILIHHBI

Ne HaumenoBanue pasaena | Conepxanue paszaena (TeMbl)

/i JTUCLIUIITHHBL

1. ApxuTekTypa ¥ TpuHUMNBI | BBeneHue M ucTtopuyeckas cropaBka: TesneOHHbIE
OCTPOCHUS certeit C |cerm cBA3M OOLIErO IOJB30BAaHUS, CETh Iepeaayu
KoMmyTaied kananoB M ¢ | gaHHbix ARPA u ceru Internet. Apxurtekrypa certei
KOMMYTalMel MaKeToB CBA3M: CTPYKTYpHBIE DIIEMEHTBI  CETH, PEKUM

KOMMYTalUH KaHAJIOB, HNPUHLMOBI YCTAHOBIECHUS H
pa3beUHEHHUs COEAMHEHHUH, NPHHIUIBI [TOCTPOCHUS
TenedoHHOM ceTH o01iero [IOJIL30BAHUS.
ApxuTekTypa ceTell nepenaud AaHHBIX: CTPYKTYpHBIC
JJIEMEHTB! CETH, PEXHM KOMMYTALMH I1aKETOB,
apXMTEKTypa ILEHTpa KOMMYTAallMd IIaKETOB U
IPUHLNNBL MAPIIPYTU3ALHU.




DraiioHHas MOJIEb
B3aUMOIECHCTBUS  OTKPBITBIX
CHUCTEM

OOuwe npUHLUIBL TOCTPOEHUS] OTKPBITBIX CHUCTEM:
YpOBHEBAas  MoOjenb  (DYHKIMHA  B3aUMOJICHCTBUSA,
NOHSITHE O IPOTOKOJE U MEXKYPOBHEBOM HHTepdeiice.
Cranpaprusanus B TEJIEKOMMYHUKALIUAX u
MEXK/IyHapO/HbIE OpraHU3alMy 10 CTaHJapTU3ALUH.
DTajloHHasi MOJENb  B3aUMOJECHCTBHSL  OTKPBITHIX
cucrem MesxryHapoaHoit OpraHu3aluu
cragaaprusanuu (OSIISO). Ilpunnunsr nocrpoeHus
HEPapXHUYECKOM CHUCTEMBI TMPOTOKONIOB  (yHKLMI
B3aUMOJCICTBUS  OTKpBITBIX  cucteM.  CeTeBble
NPOTOKOMBLL:  (pusMueckuil  ypoBeHb, KaHaJIbHBIH
ypoBeHb, ceTeBOHl ypoBeHb. IIpoTOKoBI BEpXHHX
YPOBHEI: NPUKJIAJHOH, NpeCTABUTENbHBIH,
CEaHCOBBIH W TPAHCIOPTHbI ypoBHU. Mojens
B3aUMOJICHCTBUS  OTKPBITBIX CHCTEM M  MOJEIb
nporokoos IP-cereil.

[TpuHLMIBI MOCTPOEHHUS
OCHOBHBLIX  THIIOB cerei
TEJNEKOMMYHUKAUUH

Pexxum  acunxponnoit  nepemauun  (ATM) B
HIMPOKOIOIOCHBIX HU(POBBIX CETAX, BUPTYyalbHbIC
nyTd W BUpTyadbHble KaHanel. Lludposas cetb ¢
MHTErpauuel ciayx0, apxurekrypa cerH, 0a30Bblii
meron pocrtyna. [lporoxon SIP/ Tumnsl cepBepos,
coobOmenus, aapecanusi. Cetw COTOBOW MMOABUKHOMH
cBsa3u:  apxurtexktypa ceru  GSM, npuHUHIIBI
IpefoCTaBIeHHs YCIyT Honb3oBareniM. Onruueckue
ceru. MHrennexTyanbHas — CeTh:  apXUTEKTypHas
KOHLIETLIUS, OCHOBHBIE THIIbl YCIIYT.

DBOJIIOLUS ceren

TENEKOMMYHUKALIUH

O6mume mnouarus o cerax 3G, 4G, 5G u 6G.
Crangaptel cotoBod nojasumxHOH cBsasu 4G u 5G.
TenexkoMMyHUKAIIMOHHBIE CETH MH/LIMMETPOBOIO M
TeparepuoBoro auanazoHoB. CHCTeMBl yNpaBlIeHUs
ceTbl0 M djeMeHtamM  cetH.  [Iporpammuo
KOH(MUTypUpYyeMbIe CETH. Texunonorus
BUpTyanusauuu cereBblXx (yHkuuil. Texuonorus
y3KONOJIOCHOrO  uHTepHeTa Bemied. Texuosnorus
HAPE3KU CETEBBIX PECYPCOB.

OcHOBBI
MOJIesei
(OYHKIMOHUPOBAHUS CHCTEM
M CeTel TEJICKOMMYHUKAIUAN

[OCTPOEHUS

[lousaTue o nokazarensx kKadecTBa OOC/IY)KHUBaHUS U
BEPOSITHOCTHO-BPEMEHHBIX XapaKTepUCTUKAX.
[Toctpoenue mnpocreiimeil Moaeau o00OCIyKUBAHUA
BBEI30BOB B COTE€ CETH IIOABMIKHOHI CBSI3U, OIUCAHHE
MOJIEIM B BUAE CHCTEMBI MAacCOBOrO OOCIYKHBaHUS

M/M/C/0.  Iloctpoenue  mpocteiimie  MoOjenH
(GYHKIMOHUPOBAHUS  KaHajla TMepelavyd  JaHHBIX,
OIMIHCAaHHE MOJACIH B BHJAE CHCTEMbI MACCOBOIO

oocnyxkuBanust M/M/1/~,




5.2. Pazjesibl AUCHUILIHH W BUABLI 3aHATHH

Bceer
No HaumeHnoBanue paszena [lpakr. | Jla6. | Cemun
pasa Texu. | P CPC | o
n/n JUCLUILTAHbBI 3aH. 3aH. ap
qac.
Apxutekrypa 0 IPUHIIHIIBL
l. | mocrpoenust cereit ¢ KOMMyTauueH 4 - - 4 20 28
KaHAJIOB U C KOMMYTAIlUEH MaKeToB
DTanoHHas MOJENb B3aUMO/ICHCTBUA
2. i *E‘ 6 . . 6 28 | 40
OTKPBITBIX CUCTEM
[IpuHLMIIBI TOCTPOEHUS OCHOBHBIX
y, | PANTEI, DHCID . 8 : . 8 24 | 40
THUIIOB CETEH TeNeKOMMYHHKAIUii
DBOJIIOLHUA cerei
4. < 12 - - 12 54 78
TEJIEKOMMYHUKAUI
OCHOBBI  NOCTPOEHMS  MOJeJIei
5. | GyHKUHOHUPOBAHUSA CUCTEM U CETEH 6 - - 6 54 66
TEJIEKOMMYHHUKAIUH
Wroro: 36 - - 36 180 | 252
6. JlabopaTopublii NPAKTUKYM (npu HATUYLUU)
He npemaycmoTtpeHo.
7. [IpakTuyeckue 3aHATHS (cemMuHapsl) (IPU HATUYUHN)
Tpyno-
Ne Ne paznena pyA
HaumenoBaHnue npakTuuecKux padoT €MKOCTh
/11 | OUCLMIIINHGI
(uac.)
1. 1 ApXuTeKTypa W [NPHUHLMIIBL IOCTPOEHUSA CETEH ¢ 4
KOMMYTAIMEH KaHAJIOB U C KOMMYTallUell NaKeTOB
2 2 DTajloHHAs! MOJIENb B3aUMOAEHCTBHS OTKPBITHIX CUCTEM 6
3 3 [lpuHuMnbel  NOCTPOEHMS  OCHOBHBIX  THIIOB  CeTEi 8
TEJEKOMMYHUKAIINH
4, -+ DBOJIIOIUS CETEH TENCKOMMYHUKALIMI 12
5 5 OcHoBBl  mocTpoeHHst  Mojenedt  (pyHKIHOHUPOBAHUS 6
CHUCTEM M CeTell TeJTeKOMMYHUKALUH

8. MarepuaibHo-TexHH4YecKoe odecrevyeHue JHCHHILIHHbI

Mynbsrumenuiinas ayiuTopus win yueOHas ayJMTOPHS ¢ BO3MOXKHOCTBIO UCIOJIB30BAHUS
MPOEKTOpa M KOMITBIOTEPHOM TEXHUKH Ul 3aHATHH 10 NPEACTaBICHUIO NPE3CHTAllMOHHBIX
MarepuajioB. YueOHas ayquTopusi C MEJOBOM WJIM MapKepHOH OCKOW /i1 MpPOBEICHUS
NPaKTHYECKUX 3aHATHH. KoMIbIoTEpHbIE (JIUCIUIEHHBIE) KIIACCHI ¢ JOCTYNOM K ceTH MHTepHET U
IEKTPOHHO-00pA30BaTEILHON  cpefie  YHUBEpPCUTETa ISl BBINOJHEHHS O0Y4YarOUIUMUCH
NPAKTHYECKUX 3aJaHUil M TMPOBEAECHUA  CaMOCTOSTENIBLHON  paboTbl, KOMIBITEPHOrO
TECTHPOBAHUS (IIPH HEOOXOAUMOCTH).

9. Undopmanuontoe odecneyeHue AUCHHILIMHBI

a) nporpamMmHoe o0ecrneueHme

- OC Windows, MS Office (nporpamma koprnopaTuBHOro jauueH3upoBanus (Microsoft
Subscription) Enrollment for Education Solutions), 6paysep Firefox (nuuensus MPL-2.0)
win Opaysep Chrome (nmuuensus Google Chrome Terms of Service); Adobe Reader (Adobe
Software License Agreement),



- OC Linux, oducubiii naker LibreOffice (smuensus MPL-2.0), 1O nns npocmorpa pdf
(nanpumep, evince (mmuensus GPL-2+ CC-BY-SA-3.0)), SciLab (JImuensus CeCILL
(cBoOoaHas, coBmectumas ¢ GNU GPL v2)), gnuplot (LGPL-2.1).

0) 6a3bl JaHHBIX, HHOOPMALIMOHHO-CIIPABOYHBIE U TTOUCKOBbIE CHCTEMBI

- TEJICKOMMYHHUKAIHOHHAS yueOHO-UH(pOPMAIIMOHHAS cucrema (TYHNC) PYJIH
http://esystem.pfur.ru/

- Caiit 6ubmuorexku PYJIH http://lib.rudn.ru/

10. YueOHo-MeTO MY ECKOE oDecIeyeH e JHCIMILIHHbI
a) OCHOBHas JIUTEpATYpa

1. Camyitnos K.E., llamumos W.A., Kynab6os JI.C., Bacunesckuii B.B., Bacun H.H.,
KoponbkoBa A.B. Cetu u cucremsl nepegauu uH(poOpMaluy: TEIEKOMMYHUKALIMOHHBIE
cetu [Tekcr/rnexkTponusiii pecype|: yuebuux. — M.: Usparenscreo HOpaiir, 2016. —
363 c.

2. Cawmyiinos K.E., Kyna6os [l. C., KoposuskoBa A. B., I'aiinamaka 10.B., I'ynkosa U.A.,
Abaes [1.0. Coepemennble KoHUenuuu yrnpasieHuss nHGokoMmyHukauusmu [Tekcr]:
yueOHo-MeToauueckuit komruieke. — M.: PY/IH, 2013. — 234 c.

3. Tauenbaym D. Komnsiotepusie cetu [Texcr] / D. Tanenbaym. — 5-e uzn. — CII6.: [Tutep,
2013.-992 c.

0) nononHUTENbHAS IUTEPATYpa

1. Omudep B.I'. OcHoBbl cereill nepenaun AaHHbIX: BBOJAHBIN Kypc [Tekct/2mekTpoHHbIH
pecype] / B.I. Omudep, H.A. Omudep; Hammonanbusiii OTKpITEIA YHUBEPCHTET
"MHTYUT". — Mocksa: Untepuer-Yuusepcurer Undopmannonnsix Texunonorui, 2005.
- 192 c.

2. Kynabos JI.C. ApxuteKkTypa U NPHUHLUIBI IOCTPOCHHUS COBPEMEHHBIX CETEH U CHCTEM
tenekommyHukaiuii [Texct/anexTponnsiii pecype]: Yuedbnoe nocodue / J1.C. Kynsbos,
A.B. Koponskosa. — M.: U3n-8o PY/IH, 2008. — 309 c.

3. bawapun I'.Il., I'aiinamaka FHO.B., Camyiinos K.E., Slpkuna H.B. Monenu nins ananusa
KauecTBa 0OCHYKUBAaHUA B CETAX CBA3H CIIEAYIOMIEr0 HNOKOJEHHs [TeKCT/2IeKTPOHHBIH
pecypc]: Yu. nocodue. Mocksa, UITK PY/IH, 2008, 111 c.

11. Meroauueckne yKazaHusi Jjis 00y4al0HUXCH 10 0CBOEHUIO JUCHHILTUHBI (MOY.JIs1)
11.1. Ilepeyens AOMalIHHX 32JaHMI 10 TeMaM

[To yueOHuUKyY

Camyiinos K.E., anumos U.A., Kyna6os J[.C., Bacunesckuii B.B., Bacun H.H., Koposbskosa
AB. Cerm u cucremn nepegaud uHGOpPMALMM:  TEIEKOMMYHUKALMOHHBIE  CETH
[Texct/anexTpoHHbIi pecypce]: yueOHuk. — M.: M3aarensctBo HOpaiit, 2016. — 363 c.

11.2. TpeboBanusi kK HanucaHu1o pedepaToB, KYpcoBbIX pador
B nporecce usyueHus IUCLMILIMHBI CTYAEHTAM NpejylaraeTcs Hanucats kpatkue (15-20 crp.)
pedepatsl Ha BLIOOP 110 MpeAIaraéMbIM HHKE TEMAM:
1. Mynerumenuitnas [P-nogcucrema IMS.
Cetn noasmxHoi cBa3u GSM/GPRS.
Ceru noasuxkHo# cBsasu CDMA.
becnipoBoausie cetn WiMax.
CeteBoii ypOBEHb, AITOPUTMBI YIIPABICHUS NIEPErPYy3KaMHU.
Apxurexktypa WWW.
Cerb ynpasnenuss TMN.
Apxurektypa UMTS.
Apxurextypa NGN.
[TpoToxon Diameter.
I[P renedonusi.

e 3000 OV e 1D

|



12,
13.
14.
15.
16.

17.
18.
19,
20.
21,

22,
23,
24,

TexHomoruu CriyTHUKOBOH CBSI3H.

Kommeke npoekToB ¢cB0o00AHOTO NTporpaMmHoro odecreuenus OpenStack.

[Tpuxitagubie 3a/1a4u CKBO3HOrO HIM(ppoBaHus.

Cetenoii nporokon koHpurypauuu NETCONF.

ApPXUTEKTypa B3aUMOICHUCTBHUS KOMIIOHEHTOB pAaCHpPEIelIE€HHOr0 IPHUIIOKEHHS B CETH
REST.

ApxutekTypa cetu gocryna Ha 6ase BITJIA.

[TpumeneHue U CI0KHOCTU UCTIOIB30BAHUS TEXHOIOTUU HOCUMOH JIEKTPOHUKH.
Texnonornu BUPTYAJILHOM M JIOMOJHEHHOM peaibHOCTH. TexHoaoruu Buaeo 360°
WuTennexryanbHble TPAHCIIOPTHBIE CETH.

KomneiorepHbie U TEIEKOMMYHUKALIMOHHBIE TEXHOJIOTHMH Uil OOMeHa MEIULHHCKOM
uHopmarueii.

Texnonoruu 6ecnpoBoHOMN Nepeada IIEKTPOIHEPTUH.

Texnonorus nepegavu JaHHbBIX 110 BUAUMOMY CBETY.

Texnonorus rojgorpadguueckoi TeaenopTauH.

11.3. [lepeyens HHGPOPMALHOHHBIX HCTOYHHKOB 110 H3Y4YEHHIO Pa3/le/loB Kypca

Cwm.

. 10.

11.4. MeToauyeckue YKazaHua [AJH CTyJAeHTa, clyliare/is ¢ YKajaHUueM KOMIIETElll.lHﬁ,
KOTOpPbI€ NOJY4YAKT CTYAEHTHI B [Ipoliecce CaMOCTOSITE/ILHOI paﬁ(rrl,l

Bu Meroauueckue ykazaHus
Ne A A Y Komnerenn
CaMOCTOSITEIIbHO
/1 @ u
il paboThl
L. Pedepar Pedepar opopmisiercs B 3IEKTPOHHOM BHJE B I1K-3
dbopmare .doc, o6bem 15-20 cTp.
2, Hoxnan IIpesenranus nonaercs B popmarax MS Power 11K-3
Point (.ppt, .pptx), Bpems noknazaa ve domnee 20
MHUHYT.
3. [ToaroroBka  k | Pekomenayercs noaroroska 1no nepeutto sonpocos | [1K-3
ITPOMEIKYTOUHOU | UTOTOBOM aTrecranuu 1o kypey (cm. @OC) u no
aTTecTaluu npakTHyecKuM paboram (cM. 1.7).

11.5. CiioBaphb (rjioccapuii) 0CHOBHbIX TEPMHHOB U NNOHATHH (BKJII0YAsS HH/IEKC)

Jlunua ceés3u — COBOKYNHOCTH (DPM3MYECKOH Cpeiabl pacnpoCTpaHEHHMs CHUTHAIOB M
o0opyaoBanusi, (JOPMHUPYIOLMUX CHEHUATU3UPOBAHHBIE KaHAJbl, HMEIOIINE ONpe/ieiEHHbIE
CTaHJapTHBIE [TOKA3aTeJH: 110JIOCY YAaCTOT, CKOPOCTb NEpeayuu | T.11.

Cemesoil npomoxon — HAabOp MpaBull, MO3BOJISIOUINN OCYILECTBIATh COEIUHEHHE U O0OMEeH
JAHHBIMM  MEXy JByMs BK/IIOUEHHBIMM B CETh KOMIBIOTEpaMM; HaboOp mpaBui,
ONUCHIBAIOUIMX (OpMAT M HA3HAYCHUE MAKETOB, KOTOPHLIMM OMEHHBAIOTCH OJHOPAHTOBBIE
CYLIHOCTH.

Cemb ceAsu - COBOKYITHOCTh JIMHU CBSI3H " IPOMEIKYTOUHOI'O
000py/10BaHUS/TIPOMEKYTOUHBIX Y3II0B, TEPMUHAIOB/OKOHEYHBIX Y3JI0B, MPeJHA3HAYEHHBIX
Juis mepenadud uHGopmaluMu OT OTHPABUTENS [0 MOJy4aTesls ¢ 3aJJaHHBIMU MapameTpamu
KayecTBa 00CIyKUBAHUS

11.6. COOpHHUK 32124 ¥ yHPaKHEeHUH
Cwm. 1.10.

11.7. Bonpocs! /151 caMONPOBepPKH H 00CYKAeHHH 10 TeMaM

Cm

204



11.8. 3ajanus 118 caMOCTOSITe/IbHOH PadoThl 10 TeMaM
Cm. ©OC

12. ®ouj OLEHOYHbIX CPEICTB /LISl IPOBEeJEeHUs IPOMEKYTOYHOM ATTeCTALINH
00Yy4AIOIINXCH N0 JUCHHILIHHE (MOLYJI10).

®OC 1o gucUUIIMHE NPEACTABICH B IPHIIOKEHUH K JaHHOM IporpaMmme.

ITporpamma cocrasiena B coorsercTBuu ¢ Tpedosanusamu OC BO PY/IH.

Paspaborumnk:
JIOLIEHT Kadepbl NPUKIAAHONW HH(POPMATHKI : _
U TEOPUH BEPOATHOCTEH, K.().-M.H., Ll S JLIO. Octpukosa

PykoBojinTe/1b NIPOrpaMMbl
3aBenyommuii kadeapoii
npuKIagHoi nHOPMATUKU U
TEOPUH BEPOSTHOCTEH, [1.T.H., IPOQd.

K.E. Camyiinos
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®OH/I OIEHOYHbLIX CPEJICTB

MO YYEBHOU JJMCHUITIMHE

BoluucauTenabHble CUCTEMBI, CETH U TCICKOMMYHUKAITHH

(HauMeHOBAHHKE AHCLHILUTHHLL)

38.03.05 — busuec-undopmatuka

(KO ¥ HAaMMEHOBAHHE HanpaBICcHHA MOATOTOBKH)

Oakanasp

Kpanndukauus (crenens) BEIMYCKHHK



HacnopT q]ﬂl'l,[la OLI€HOYHBIX CPEACTB IO JHCHUILIHHE BBIUKUCIUTEILHBIE CUCTEMBI, CETH U TEIICKOMMYHUKAIIMNA

Hamnpasaenue: 38.03.05 — busnec-undopmaruka

= = DOCh1
S 3 5 | 8
S = . AyauropHas Camocr. g g
- 2 -8 KonTpoanpyem pabora padora = o 2
é E o = blii pazjien Konrpoaupyemasi TemMa JTHCHHILIHHBL - = g ;
&3 2 JHCHHILTHHBI = = E ) :j.;_ 2 2 s =
: : 34542 (2] & | & 3
z g m= | @z 2 | X
IK-3 Apxurextypau | Tema 1. BBenenue u ucropuueckas cripaska: Tened)OHHbIE CeTH 30 20 20 100 | 100
IPUHILIHIIB] CBs3M OOILEro MoJjik30BaHus, ceTh nepegaun jgaHHbix ARPA u
[0CTPOECHUS cet Internet.
cereil ¢ Tema 2. ApxuTektypa ceTell CBA3U: CTPYKTYPHbBIE 3/1€MEHThI
KOMMYTalHen CeTH, PEIKHM KOMMYTAlLMH KaHAJIOB, MPHHLIMILI YCTAHOBIICHUS
KaHAJIOB U C U pa3sbedMHEHMs COCJAMHEHUH, IPHHUMIOBI [OCTPOEHUS
KOMMYTaluei teneoHHOH ceTH 0OLIEro MoOJb30BaAHUSA. APXUTEKTYpa cerei
N1aKeTOB nepejayy JaHHBIX: CTPYKTYPHBIE 3JIEMEHTBI CETH, PEKUM
KOMMYTAlMK [1AKeTOB, AapXHTEKTypa LEHTpa KOMMYTALHU
[IAKETOB W HPHHIUIIBI MAPLIPYTU3ALUH.
IK-3 DranoHHas Tema 1. OOumine NPUHLMUIBL OCTPOCHUS OTKPBITBIX CHCTEM:
MO/JIEJ1b ypoBHeBas MoOjenb (YHKUMI B3aMMOJCHCTBHS, IMOHATHE O
B3aUMOJICHCTBHS | MPOTOKOJIEC U MEKYPOBHEBOM HHTepdeiice.
OTKPBITBIX Tema 2. Crangaptuzauusi B TeJIEKOMMYHUKALMSAX |
CHUCTEM MEXK/IYHAPO,IHbIE OpraHu3aLuu no CTaHJapTH3aLHu.
DrajoHHAas MOJENb B3aUMOJACHCTBHS  OTKPBITBIX CUCTEM

MesxayHapoaHoit opranusauuu crangapruzauguu  (OSI/ISO).
Tema 3. IlpuHUMIBI [OCTPOECHHUS HEPapXUUYECKOH CHCTEMBbl
HPOTOKONOB (DYHKLMI B3aUMOICHCTBHS OTKPBITBIX CHCTEM.
CereBble NPOTOKOIBI:  (DU3HUECKHH YpPOBEHb, KaHaJlbHbII
YPOBEHbL, CETEBOH YPOBEHb.

Tema 4. [IlpoTokonbl BepXHUX YPOBHEH: MPUKIAJHOH,
[peJCTABUTE/IbHBINH, CEaHCOBBII M TPAHCHOPTHEIL YPOBHH.
Mojentb  B3aMMOJEHCTBUSL  OTKPBITBIX CHCTEM M  MOJENb
nporokosnos IP-cereii.




IK-3 [puHymnb Tema 1. Pexum acunxponnoii nepepaun (ATM) B 30
HOCTPOCHUS LIHPOKOIIOIOCHBIX UM(POBBIX CeTAX, BUPTYaJbHblE HYTH U
OCHOBHBIX BHUpTyasbHble KaHanel. Lludposas cerb ¢ unrerpanuei ciyxo,
TUIIOB CeTei apXUTeKTypa cetH, 6a30BbIH METO/ J0CTYIIA.
tennekommynuka | Tema 2. Tlporokon SIP. Tumnst cepBepoB, co0OLICHHS,
Ui ajpecauus.
Tema 3. Ceru coTOBOIl MOABHIKHON CBSI3U: APXMUTEKTYpa CeTH
GSM, npHHUMIBL HPEAOCTABACHUS YCIYT I0JIb30BATEIAM.
Tema 4. Onruueckue ceTy.
Tema 5. MHTennekryanbHas CeTh: apXUTEKTYpPHas KOHLEIMLIUS,
OCHOBHbBIE THIIbI YCIIYT.
HUTOTO (cemectp 4, moayis 1): 30 30 20 20 100 | 100
IK-3 Tema 1. O0wue nousatus o cersax 3G u 4G. 30 20 20 100 | 100
O61uue nouarus o cetsix 5G u 6G.
Tema 2. Cranjaptsl coToBO# noasukHoM cBasu 4G u 5G. Tema
DBOHOLUS 3.  TenekOMMYyHMKALIHOHHBIE CeTH  MH/UIMMETPOBOIO U
cetei TeparepLoBOro JUana3oHos.
tenekoMMmyHuka | Tema 4. CucreMbl YHpaBiIeHHs CETbK) H 3JIEMEHTAMH CETH.
uui Tema 5. IMporpammuo koHpurypupyemsie ceru. TexHomorus
BUPTYaIM3aLUH CETEeBbIX QYHKLHHA.
Tema 6. TexHONOTUs Y3KOMOIOCHOIO HHTEPHETA BEIICH.
Tema 7. TexHonOrust HApPE3KH CETEBLIX PECYPCOB.
[1IK-3 OcHOBbI Tema 1. [Monstue 0 nokazareisix KauecTBa OOCIY)KHBAHUS U 30
IOCTPOCHUS BEPOATHOCTHO-BPEMEHHBIX  Xapakrepuctukax. Iloctpoenue
Mojenei npocreifiieit mogenu 00CHY:KUBaHUSI BBI30BOB B COTE CETH
(PYHKLHOHHPOBA | MOJABMKHOW CBA3M, ONMCAHME MOJCIM B BHAE CHCTEMbI
HUS CUCTEM U mMaccoBoro obciysxkupanus M/M/C/0.
cereit Tema 2. TToctpoenne npocreiiiei Mojienu (GyHKIUOHUPOBAHUS
TENIEKOMMYHHKA | KaHayia rnepenaun JaHHBIX, OIMCAHME MOJEIH B BUJE CHCTEMBI
i MaccoBoro obcmyxusanus M/M/1/~.
HUTOT'O (cemectp 4, moayits 2): 30 30 20 20 100 | 100




[Tpouecc u3yueHus AUCHUIUIMHBI HApaBeH HAa (popMHUpOBaHHE CIIEAYIOUINX KOMIETEHLIHUH I1K-3.
(6 coomeemcmeuu ¢ OC BO PV/[H)

[1K-3 Cnocoben BbINONAHATE pabOThl M ynpaBiaTh paboramu no cos3ganuio (mMoaudukauuu) u conposoxienuio MC, aBromatusupyronmx 3aaqu
OpraHu3alHOHHOIO YIPaBIeHU U OH3HEC-TIPOLIECCHL
* [IK-3.1 3HaeT OCHOBBI APXUTEKTYpPbI, YCTPOHCTBA U (PYHKIHOHMPOBAHHU MH(OPMALMOHHO-BbIYHCIMTEIbHBIX CUCTEM M CETEBBIX MOACHCTEM
HH(OKOMMYHHKALIMOHHON CUCTEMbI OPraHU3alHMH; OCHOBbI COBPEMEHHbBIX ONEPALIHOHHBIX CUCTEM; CETEBbIE IPOTOKOIIBI



bajibHO-peITHHIOBAasl CUCTEMA OLIEHKU YPOBHA 3HAHUM

1. CBogHas oueHouHas Tabiula JUCLIUIIIMHEL
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Apxurtexrypa Tema 1. Brenenue u ucropuueckas | 30 20 20| 10 | 10
HPHHIUIIBL cnpaBka: Tene(OHHbIE CETH CBS3H 0 0

HOCTPOCHUS CeTel
¢ KOMMYyTaLuei
KaHAJIOB U ¢
KOMMYyTaluei
[aKEeTOB

obutero HOJIb30BAHMS, CeThb
nepegauu gaHHeix ARPA u cetu
Internet.

Tema 2. Apxurekrypa cereil cBsi3u:
CTPYKTYpPHBIE  JJIEMEHTBl  CETH,
PeKUM  KOMMYTalMM  KaHAJOB,

IPUHLHIIBL yCTaHOBJIEHHS u
pa3beMHEHuUs COEIMHEHMUIA,
HPUHLHUITBL HOCTPOEHHS
tenedoHHOR cetu obuiero

noJb30BaHusl. ApXUTeKTypa cereil
nepefaud  JIAHHBIX: CTPYKTYPHbIE
3J1€MEHTbI CeTH, PEKHUM
KOMMYTAalH{ HaKeTOB, apXUTEKTypa
LEHTpa KOMMYTallUH IAaKeTOB M
HPUHIMIBL MAPIIPYTH3ALHH.

DTajIoHHAsd MOJIEIIb
B3aUMOJAeHCTBUSA
OTKPBITBIX CHCTEM

Tema 1. OOwme  MPUHLHKIIBI
MOCTPOCHHS.  OTKPBITBIX — CHCTEM:
ypoBHeBass  mojens  (hyHKimi

B3aUMojeiicTBu, HIOHSITHE 0
HPOTOKONE W MEKYPOBHEBOM
unrepdeiice.

Tema 2. Cranpapruzauus B
TEJIICKOMMYHHUKALMAX u
MEK/IYHApOIHbIE OpraHu3alMH 110
CTAHAAPTU3ALMH. DranoHHas
MOJieJlb B3aUMOACHCTBUS OTKPbITBIX
CHCTEM MexxyHapoJHOMH
OpraHu3aluu CTAHAAPTH3ALUH
(OSI/ISO). Tema 3. [IlpuHumisl
[OCTPOCHHUS Hepapxuueckoi

CUCTEeMbL HPOTOKOJOB  (pyHKUMH
B3aUMO/ICHCTBHS OTKPBITHIX CHCTEM.
CereBble NpPOTOKOJIbL: (puzMuecKuil
YPOBEHb,  KaHajbHbIl  YPOBEHb,
CETEBOH YPOBEHb.

Tema 4. IIporoxonsl BepxXHHX
YPOBHEH: MPUKIIAIHOH,
[peJCTaBUTEbHbIH, CEaHCOBLIH WU
TPaHCIOPTHLI  ypoBHU. Monens
B3aUMO/EHCTBHS OTKPBITBIX CHCTEM
U MOJIellb IpoToKonos IP-ceTeil.




[TpuHLUIIBL
HOCTPOEHUS
OCHOBHBIX THIIOB
cereit
TEJIEKOMMYHHKALX

H

Tema 1.
nepeiayu

PexuM  acHHXpPOHHOH
(ATM) B
LIMPOKOIIONIOCHBIX uGpoBbIX
CeTsIX, BHUPTyallbHble IyTH U
BUpTyanbHble KaHanbl. Ll{udposas
cetb €  MHTerpauued  chyxo,
apxuTexTypa cerH, 0a30BbI MeTON
JocTyna.
Tema 2. Ilporokon SIP. Tumsi
cepBepoB, coOOLIeHUs, apecalius.
Tema 3. Cerd cOTOBOH IMOABUKHOM
cBsa3u: apxurtektypa ceru GSM,
HPHHLKOBL [PEIOCTABICHHS YCIyr
T10JIb30BATEIISAM.
Tema 4. Onruueckue ceTu.
Tema 5. UnrennexryalibHas CeThb:
apXUTeKTypHas KOHLIEILIHS,
OCHOBHBIE THIIbI YCIIYT.

30

HUTOTI'O (cemectp 4, moayins 1):

30

30

20

DBoJIOLUA ceTeit
TEJIEKOMMYHHUKALH
i

Tema 1. OOumue NOHIATHS O CETAX
3G u 4G.

O6uue noustus o cerax 5G u 6G.
Tema 2. CrangapThl COTOBO¥
noasmxHoil B3 4G u 5G. Tema 3.
TenekOMMYHHUKALIHOHHBIE CeTH
MIULTUMETPOBOIO M TeparepLoBoro
IHMAarna3oHoB.

Tema 4. Cucremsl ynpaslieHus
CeTbIO M diemMeHTaMu cetu. Tema 5.
[porpammuo  koHpUrypHpYEMbIe
ceru. TexHOJOrUsi BUPTyaIHU3alUH
ceTeBbIX (pyHKIHIA.

Tema 6. TexHonorust
Y3KOMOJI0CHOI0 HHTEPHETA Beleil.
Tema 7. TexHonorus Hapes3Kku
CETEeBBIX PECYPCOB.

30

OcHOBBI
HOCTPOCHHUSI
Mojenei
(hYyHKUMOHUPOBAHU
sl CHCTEM U ceTel
TENIeKOMMYHUKALINA

H

Tema 1. llonatue o noxasarensx
KauecTna obciyKHBaHUA u
BEPOSITHOCTHO-BPEMEHHBIX

XapaKTEepPUCTHKAX. [TocTpoenue
npocreiiieii MOJenH
00CIy)KMBAHHS BBI3OBOB B COTE
CeTH MNOJBWKHOH CBA3M, OIMCAHHE
MOJIEJIM B BUJIE CUCTEMbI MaCCOBOI'0
obcnysxkuanus M/M/C/0.

Tema 2. [MoctpoeHue npocteiiieit
Mozaenu YHKLUHOHUPOBAHUS KaHalla
nepefaud  JIaHHBIX,  OIIMCAHHE
MOJIEIH B BH/I€ CHCTEMbI MAacCOBOIO
obcnyxusanus M/M/1/~.

30

20

20

HUTOTI'O (cemectp 4, Mmojyib 2):

30

30

20

20




Tabuua coorBercTBU 0AJLJI0B H OLIEHOK

bamisl BPC TpanuuuosHsie oueHku PO Ouenxu ECTS
95 - 100 5 A
86 - 94 B
69 - 85 4 C
61 - 68 3 D
51-60 E
31-50 2 FX
0-30 F
51-100 3auer Passed

IIpaBuna npumenenuss bPC

L.

10.

Paznen (tema) y4ueOHONM AMCUMIUIMHBI CUMTAKOTCS OCBOEHHBIMH, eciu OOyuatouuiics HabOpasn
6onee 50 % or BO3MOKHOIO ynicia 0a/UIOB [0 ATOMY pasiely (Teme).

O6yuaroluiicss He MOXeT ObITh ATTECTOBAH M0 AUCLUMIUIMHE, €CIM OH HE OCBOMII BCE TEMbI W
paszeibl JUCLUILIUHBL, YKA3aHHbIE B CBOJHOH OLeHOUHOH Tal/uLe THCLUITIHHBL.

[To pemeHHIo npenoaaBaTesis U ¢ corjiacus 00yyaroIerocs, He OCBOMBLIUX OTE/IbHBIE Pa3/ieiibl
(TeMbl) M3ydaeMON MMCLMIUIMHBI, B TedeHue y4yeOHOro cemecrpa MOIyT ObITH [TOBTOPHO
[POBEIEHbl MEPOIPHUATHS TEKYILEro KOHTPOJSN YCHEBAEMOCTH MJIM BbLIAHBI JONOIHMTEIbHbBIE
yueOHble 3a/1aHHs [10 3THM TeMaM uiM pasgenaM. [Ipu stom obyuaronuiics 3a gaHHyio paboty
3aCUMUTBIBACTCA MHHHMAIbHO BO3MOXHBIH monoxutenspHblii 6ann (51 % or mMaxcHMManbHOrO
Oaua).

[Mpu BbimonHeHHH O00YYAKOMWIMMCS JOHOJMHHTE/IbHBIX Y4YeOHBIX 3aJaHMi MIM [OBTOPHOTO
HNPOXOKACHH MEPOLPUATHH TEKYLIEro KOHTPOJIS IIOJIyYeHHble MM 0ajuibl 3aCUMTHIBAIOTCS 3a
KOHKpeTHbIe TeMmbl. IToroeas cymma 6aniioB He MOXKET HIPEBbILIATE MAKCUMAIBHOTO KOJIMYECTBA
fautos. Ilo peweHuio npenogasateis Hpeablayliyde Oaiuibl, HONYUSHHbIE O0Y4alOLIMMCS I10
yueOHBIM 3a1aHUSIM, MOT'YT ObITh AHHYJIHPOBAHBI.

Ipaduk mpoBeneHHs MepONpHATHI TeKyLEro KOHTPOJA ychneBaeMocTH (opMupyercs B
COOTBETCTBMH C KalleHJapHbIM I1aHOM Kypca. Ofyuaromuecs o0s3aHbl CJaBaTh BCe 3a1aHUs B
CPOKH, YCTAHOBJICHHBIE [IPEIIOAaBATENEM.

Bpewmst, koTopoe 0TBOAHTCH 00y4aKIIEMyCs Ha BBIIOIHEHHE MEPOIPUATHH TEKYLIEro KOHTPOIIsL
YCIEBAEMOCTH, YCTaHaBiAuBaeTcs npenojasatenem. [lo 3aBeplieHHe OTBEAECHHOIO BPEMEHH
obyuarouuiicss JOJDKEH cllaTh paboTy NperojaBaTelo, BHE 3aBUCUMOCTH OT TOrO, 3aBeplleHa
OHA WM HET.

Ucnonb3oBanue UCTOYHUKOB (B TOM 4YMCIIE KOHCIEKTOB JEKLUMI M [PaKTUYECKUX 3aHSATHH) BO
BpeMsl  BBINOJHEHHMS KOHTPOJIbHbIX MEPONPHUATHH BO3MOKHO TOIBKO C  paspelueHus
npenojaBaTes.

Otcpouka B IMPOXOKACHUM MEPONPHATHI TEKYIIero KOHTPOJsS YCHeBaeMOCTH CHHUTAaeTcs
YBAXKUTENBHOH TONBKO B ciydae Oose3HH 00y4aroLlerocs, 4ro MOITBEPIKIAETCS HaluuueM Y
HEero MEJIMLMHCKOMN CIpaBKy, IPe0CTaB/IseMOil IPENoJaBaTeso He 03/1Hee JABYX HEelb 110CiIe
BbI3IOpOBIEHHUA. B 3TOM ciyuae BBINOIHEHHE KOHTPOJIBHBIX MEPONPHATHH OCYLIECTBIIETCS
10cs1e BBI3JOPOBJICHU 00yyarolierocs: B CpoK, Ha3HAYEHHbIH HpenogasarteneM. B nporusHom
cilyuae, OTCyTcTBHE 00ywalolerocs Ha KOHTPOIBHOM MEpONPHATHUM HpPU3HACTCS He
YBaKHTEIIbHBIM.

Obyuatomuiicss JA0IyCKaeTcs K HTOrOBOMY KOHTPOJIK 3HaHWH ¢ JIHOOBIM KOJIHYECTBOM OalliloB,
HaOpaHHBIX B ceMecTpe.

Ecnu B urore 3a cemectp obyuaromuiics monyuni menee 51 Ganna, To eMy paspeuiaercs 1060p
Heobxoaumoro (10 51) konuuecrBa OaIOB MyTeM MOBTOPHOIO OJHOPA30BOI0 BBIMOJHEHHUS
NPeyCMOTPEHHBIX KOHTPONIBHBIX MeponpusTuii (mepeciaua), HpH 3TOM 110 YCMOTPEHHUEIO
IIperoaasareiss aHHYJIUPYIOTCS COOTBETCTBYIOIIME MpeiblAyIHe pe3yibrarsl. JIukBumanms
3aJ0JKEHHOCTEH IIPOBOJUTCA 110 COITIACOBAHUID C JEKAHATOM.




IIpuMepHBbINA NepeYeHb OLEHOYHbIX CPEACTB

HaumenoBanue
OLIEHOYHOI'0
cpeacTBa

Kpa‘maﬂ XapaKTepuCcTHKA OLlEHOYHOI'0
CpeacTBa

IIpeacraBiienne
OLIEHOYHOT0
cpeiacTBa B (honjie

Ayoumopnan paboma

KourponbHas
pabora

CpeacTBO KOHTPOJIS, OpPraHM30BaHHOE Kak
ayJIUTOPHOE 3aHATHE, Ha KOTOPOM
00yUYarIMMCS HEOOXO0IUMO CAMOCTOSITEILHO
MPOJIEMOHCTPUPOBATE  YCBOCHHE yueOHOrO
MaTepuasa TEeMBbI, pasiena M pa3ielioB
JHUCIUTUIMHEL.

Kommekr 3agannii
JUIE  KOHTPOJILHBIX
pabor

JK3aMeH

Ounenka paboTbl CTyJE€HTA B  TEUEHUE
cemecTpa (roaa, Bcero cpoka o0ydeHus u ap.)
W TNpPU3BAH BBIABUTH YPOBEHb, NMPOYHOCTH U
CHUCTEMATUYHOCTh MOJYYEHHBIX UM
TEOPETHYECKUX M MNPAKTHUYECKUX 3HAHUH,
NpUOOpPETeHNUsT HABLIKOB CaMOCTOATENbHOI
paboThl, Pa3BUTUS TBOPYECKOTO MBbILIUICHHS,
YMEHHUE CHHTEe3UpPOBATH IOJIyYEHHbIC 3HAHUSA
U MNPUMEHSTh UX B PELICHHH MPAKTHYECKUX
3aja4.

Kommexkr 3amanHnii
JU1A 9K3aMeHa

Camocmoamenwvnan padboma

Pedepar

[Tponyxr CaMOCTOSITENIbHOU padoTh
CTYJEHTa, MPEICTABISIONIMA COO0H KpaTkoe
W3JI0’KEHUE B MUCbMEHHOM BH/IE MOJYUEHHBIX
pe3ynbTaToB TEOPETUYECKOT0 aHanmza
OIpeIeNIEHHOI HAY4HOI (yueOHo-
UCCIIEIOBATENLCKOM)  TeMbl, TIjJe  aBTop
pPacKpbIBaeT CyTb MCCIAEAYEMOH HOpobJeMbl,
IPUBOJUT PA3/INUHBLIE TOUKH 3PEHUS, 4 TAKKE
cOoOCTBEHHBIE B3IJIs/bl HA HEE.

Temsi
pedepatos/noxnan
OB

Joxknan

[Tpoayxr CaMOCTOSITENILHOM paboThl
00yuaroIuxcsi, NpeAcTaBIsonuil codboi
nyOJIMYHOE BBICTYIICHHUE 110 NPE/ICTABICHUIO
MOJY4YEHHBIX pe3yJbTaToB peLieHus
OIpeIeNIeHHOH y4eOHO-TIPAKTUYECKOH,
yueOHO-UCCIIeI0BATEIILCKOM

WM HAYYHOH TEMBL.

Tembl
pedeparos/goxiaj
OB




Kputepuu onieHKH 1o JUCHHUILIIMHE

Banner
BPC

lkana oueHuBanuA

95 - 100
3auer

IIOJIHOE BLINOJIHEHUE MEPONPUATHH TEKYLEr0 KOHTPOJS YCIEBAEMOCTH U
MPOMEKYTOYHOH aTTecTalluu

BBICOKUH YpPOBEHb KYJIbLTYPbl BBIIOJIHEHHUS MEPONPHATHH TEKYILEro KOHTPOIA
YCIEBAEMOCTH U IIPOMEKYTOHYHOMH aTTeCTaluu

aKTHMBHOE y4YacTHE B MEPONPUATUAX, IPEIYyCMOTPEHHBIX I[POrPaMMOMH
JUCLMILUIUHBI

oopmiieHHE OTYETHBIX MATEPHAJIOB [0 MEPONPUATHUAM TEKYLIErO KOHTPOJI
YCHEBAEMOCTH W IIPOMEKYTOYHOIl aTTECTAlMH B CTPOrOM COOTBETCTBHH C
TpeOOBAHUAMH NPOrpaMMbl JUCLUIITHHEI

CHCTEMaTU3UPOBAHHbIE, IITyOOKHE U MOJIHbIE HABBIKH U KOMIIETEHIUH 10 BCEM
pasjenaM OporpaMmbl JUCLIUILIUHEL

OesynpeuHoe BiazeHue UHPOPMALUOHHBIM OOeCleYeHHEM AMCLMILIMHDL,
yMmeHHe (p(HEeKTHBHO MCMONIb30BaTh €r0 B MOCTAHOBKE M PELIEHHM HAYYHBIX U
npodecCHOHANIBHBIX 3a/1a4

MOJIHOE M IIIyOOKOE YCBOEHHE OCHOBHOM M IONOJHUTEILHOH JIUTEPATypBl,
PEKOMEH/IOBAHHOM MPOrpaMMON JTUCLUILTUHBI

86 - 94

3a4€T

MOJIHOE BBINOJIHEHUE MEPONPHUATUH TEKYIIEro KOHTPOJIS YCHEBAaEMOCTH U
MPOMEKYTOYHOH arTecTaluu

BBICOKHII YPOBEHb KYJIBTYPbI BBITIOJIHEHUSI MEPOINPHUSATUI TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U IIPOMEXKYTOYHOH aTTeCTALUu

yuacTHE B MEPONPUATHSX, PEIYCMOTPEHHBIX MPOrpaMMOi AUCHUIITHHbL
oopmieHHe OTUETHBIX MAaTEPUAIOB M0 MEPONPUATHAM TEKYLIEro KOHTPOJIS
YCIIEBAEMOCTH M MPOMEKYTOUHOH aTTeCTallMM B CTPOTOM COOTBETCTBUH C
TpeOOBaHUSAMH ITPOrPAMMBI JIUCIUILITMHEL

CHUCTEMAaTU3UPOBAaHHEIE, TIIYOOKHE U MOJIHbIE HABBIKH U KOMIIETEHIIUU 110 BCEM
pazzenam nporpaMMbl AUCHUILINHBL

OesynpedHoe BiIaJcHHE HHPOPMALMOHHBIM O0CCHEYCHUEM TUCLIMILINHBI,
ymenue 2(hHeKTUBHO MCIOIB30BATL €r0 B MOCTAHOBKE U PELICHUH HAYUYHBIX U
npodeccHOHaNIbHbIX 3a/1a4

[OJIHOE YCBOCHHE OCHOBHOM U JOTOMHUTEILHON JIATEPATYPhl,
PEKOMEH0BAHHOM MPOrpaMMON AMCHUILIHHbI

69 - 85
3auer

BBLIIIOJIHEHUE ~ MEpOINPHATHII  TEKYILEro  KOHTPOJS  yCIEBAaEMOCTH U
MPOMEKYTOYHOH aTTecTalluu

BBICOKUH YpPOBEHb KYJIbLTYPbl BBIIOJIHEHHUS MEPONPHATHH TEKYILEro KOHTPOIA
YCIEBAEMOCTH U IIPOMEKYTOHYHOMH aTTeCTaluu

y4acTHE B MEPOIPUATUAX, IIPETyCMOTPEHHbIX IIPOrPAMMOI JUCIUILIMHBL
o(opmiieHHE OTYETHBIX MATEPUAIOB 110 MEPONPHUSTUAM TEKYLIErO KOHTPOJIs
YCHEBAEMOCTH U IIPOMEKYTOYHOH aTTECTALUH B COOTBETCTBUU C TPEOOBAHUAMHU
MPOrpaMMbl AUCLUITIMHBL

CHCTEMATU3UPOBAHHbIE, ITyOOKHE U MOJIHbIE HABBLIKH U KOMIIETEHLUH 1O BCEM
paszenaM MporpamMMbl AUCLUIIIHHBL

BiajieHue  UHGOPMAUMOHHBIM  OOEClEUYeHHEM  JAMCLMIUIMHBL,  YMEHHE
MCIOIb30BaTh €ro B MOCTAHOBKE M PELICHHH HAYUHBIX M MPO(ECCHOHAIBHBIX
3a1a4

NOJHOE YCBOCHHME OCHOBHOHM JHMTEpaTyphl, PEKOMEHI0BAHHOH HpPOrpaMMmoii




JAHCIHHUILIHHBI

61 - 68
3auer

HEMOJHOE BBIMOJIHEHHE MEPOLPHITHH TEKYIIEro KOHTPOJS YCIEBAEMOCTH H
NPOMEKYTOUHOM aTTecTaluu

HEBLICOKMH YPOBEHb KYJILTYPbl BBLIMOJIHEHUS MEPONPUATHII  TEKYILEro
KOHTPOJISL yCIIEBAEMOCTH M IMIPOMEKYTOUHOM aTTecTaluu

oopmieHHe OTUETHBIX MAaTEPUAIOB M0 MEPONPUATHAM TEKYLIEro KOHTPOJIS
YCHEBAEMOCTH U MPOMEKYTOYHOH aTTecTallid B HEMOJIHOM COOTBETCTBHH C
TpeOOBaHUAMH NTPOrPAMMBbI JIMCLUITIIMHBL

MOJHbIE HABBIKU W KOMIETCHLUMM MO OOJBIIMHCTBY PAa3ieioB MPOrpaMMBl
JAUCHHUILTAHBL

BlaZieHne  MHPOPMALMOHHBIM  O0ecrne4eHHeM  JMCLUUIUIMHBL,  YMEHHE
MCIIOIb30BATh €r0 B [OCTAHOBKE W PELIEHMH HAYYHBIX H MPO(ECCHOHAILHBIX
3aaau

YCBOCHME  OCHOBHOWM  JIMTEPATypbl,  PEKOMEHJOBAHHOH  IMPOIrpamMmoit
JAUCLUILTUHBI

51-60
3a4eT

HEMOJIHOE BBIMOIHEHHE MEPONPHUATHH TEKYILEro KOHTPOJIS YCHEBAEMOCTH H
MPOMEKYTOYHOH aTTecTalluu

HU3KUH ypOBEHb KYJBTYPbl BbIIOIHEHHS MEPONPHATHI TEKYLIEr0 KOHTPOJIS
YCHEBAEMOCTH U IIPOMEIKYTOHYHOMH aTTeCTaluu

o(opmiieHHE OTYETHBIX MATEPUAIOB 110 MEPONPHUSTUAM TEKYLIErO KOHTPOJIs
yCIEBAEMOCTH M IMPOMEXKYTOYHON aTTecTalud HE B COOTBETCTBHH C
TpeOOBaHUAMHU IPOrPaMMbl JHCLUHUITIHHEL

JOCTaTOYHO TIOJIHBIE HABBLIKH M KOMIETEHLMH IO HEKOTOPLIM paszeiaM
MPOrpaMMbl AUCLHUILUIAHBL

BiajieHue  UHGOPMAUMOHHBIM  OOEClEUYeHHEM  JAMCLMIUIMHBL,  YMEHHE
MCIOIb30BaTh €ro B MOCTAHOBKE M PELICHHH HAYUHBIX M MPO(ECCHOHAIBHBIX
3a1a4

YaCTHYHOE YCBOECHHE OCHOBHOH JMTEPATYphl, PEKOMEHAOBAHHON MPOrpaMMoil
JMCLMIUIHHBI

31-50
He3ayer

HE BBINOJHEHUE MEpPONPHUATHI TEKYLIero KOHTPOJIS YCIEBAEMOCTH U
IPOMEKYTOYHOM aTTeCcTaluu

HEJOCTATOYHBIE HABBLIKM U KOMIETEHIUM [0 pasjenaM IIporpaMMbl
JUCIHUTUTHHBL

cnaboe BrnageHue MHGOPMALMOHHBIM OOECHEYeHUEM AUCLMILUIMHBI, HEYyMEHHUE
MCIIOIB30BaTh €r0 B MOCTAHOBKE U PEIIEHHUU HAYYHBIX U MPO(ecCHOHAIBHBIX
3a/1a4

cnaboe ycBOEHHME OCHOBHOM IHUTEpaTyphbl, PEKOMEHIOBAHHOH IpOrpamMMon
JUCHUTUIUHBI

0-30
He3ayeT

HE BBIIOJHEHUE MEpONPUSNTHH TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U
MPOMEKYTOYHOH aTTecTalluu
OTCYTCTBUE HABBIKOB M KOMIIETCHLIUH 10 pa3esiaM NporpaMMsbl JUCHUILIUHB]




Cnucoxk BONpoOCoOB il NOATOTOBKH
K KOHTPOJIbHBIM padoTam

o JHCHHUILIIMHE BrruuciuTe/ibHbIE CHUCTEMBI, CETH H TEJICKOMMYHHKAITHH
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KOHTPOJIbHASI PABOTA Nel
bazoBrie mnonstus. CeTu CBA3M, KaHAIbI CBA3M, PEXKUMBI IE€peladyd JIaHHBIX.
Texnonornu koMmyTauum.
[Tonarue nporokosa. Mepapxus nporokonos. Mutepdeiicsl U cepBUCHI.
[Tpunnumne! K1accH(pUKaLuu ceteit TEJIEKOMMYHUKaLIHIA. OcHoBHbIE
CTAHAAPTU3UPYIOLIME OpraHu3alid U UX JeATeIbHOCTb.
DTalloHHAs MOJIENIb B3aUMOJACHCTBUS OTKPBITBIX cucTteM. HMcrtopust co3nanus,
OCHOBHbBIE UIEH U TTOHITHSL.
Crek npotoxonos TCP/IP.
®usnueckuii yposenb. Cpena nepenaun. XapakTepUCTUKH CPEJibI Iepe1ayn.
CrpykrypupoBanHas kaOenbHast cucreMa. Tomnojorusi cetu. AKTUBHOE CETEBOE
obopyoBanue. Moaysius CUrHalOB.
Texnonoruu pacmupensoro cnexrpa. Koguposanue curnaa.
[Tporokonel MHOXkecTBeHHOTO jocrtyna. [IpoTokoasl MHOXKECTBEHHOIO JOCTYMa C
KOHTpoIeM Hecylleil. MeToabl 10ocTyna K cpejie B 0eClIpOBOAHBIX CETAX.
CereBoil ypoBenb. MacmrabupyeMocTs Ha ceTeBoM yposHe. [IpoTokossl ceteBoro
yposus TCP/IP.
Mapupytuszanus. Ionstue IP agpecauun, Tvnb aapecos.
Tpancnoprhbiit ypoBeHb. OCOOEHHOCTH U OTIUYHSL OT CETEBOTO YPOBHSL.

KOHTPOJIbHASI PABOTA Ne2
Cranpapr nokaneHeix cereit [IEEE 802.3 Ethernet.
Cranpapt nokansusix cereit IEEE 802.11 Wi-Fi.
Cranpapt nokansubix cereit IEEE 802.16 WiMAX.
ITpoTokon cessyromero aepesa STP.
Cpasuenue 1nporokonnos [Pv4 u IPv6.
Mapupyrusanus B cetu: nporokoinst RIP, OSPF, BGP.
Tpancnoprusie npotoxosust UDP, TCP, SCTP.
Kommyrarus no metkam MPLS.
Cnyx0a nomeHHbix umeH DNS.
[Iporokon ycranoBnenus ceancon SIP.
[TorokoBslii IpoToKoi peanbHOro Bpemenu RTSP.
IIporokon aunamuyeckoi Hactpoiiku y3na DHCP.
ITporokon HTTP.
IToutoBsie npotokons: IMAP, POP3, SMTP.
[IIudporanue B KOMINLIOTEPHBIX ceTsX, npoTokoasl SSH, SSL.
Crangapt coroBoii noasuxkHoit cesizu GSM (GPRS+EDGE).

KOHTPOJIBHASI PABOTA Ne3
CranaapThbl ceTeit cCOTOBOM MOABHIKHOM CBA3H 3-I0 MOKOJICHHUS.
CrangapTtsl coToBO#M 1o aBuxHOM cBsi3u LTE.
Crannaptel coToBo# noaBuxkHOI cBsa3u 5G NR.
TenexoMMyHHUKALIMOHHBIE CETH MUJUTMMETPOBOIO U TEPArepLioBOro AUana3oHoB.
TexHonorus y3K0nojaoCHOr0 HHTEPHETA BEIECH.
TexHonorus Hape3KU CETEBLIX PECYPCOB.



KOHTPOJIbBHASI PABOTA Ne4

Cucrtembl yIpaBIeHUs CETbIO U YJIEMEHTAMU CETH.

ITporpamMmmuo KOH(UrYypUpYEMBIE CETH.

Texunonorust BUPTYyaiM3aliuy CETEBbIX (DYHKIMIA.

[Tonsitne o mnokasartensix KavecTBa OOCIY)KMBAHUSI M BEPOATHOCTHO-BPEMEHHBIX

XapaKTEePHCTUKAX.

5 TIloctpoenne npocrteiiiieil Mmoaenu o0CIyKUBAaHUS BBI30BOB B COTE CETH MOABHKHON
CBSI3U, ONUCAHME MOJIEIU B BUJIE CUCTEMbI MaccoBoro oocnyskusanus M/M/C/0.

6 Iloctpoenne npocrteiinieid Mojaenu (GYHKIMOHUPOBAHUS KaHAIa MEpeayvd JTaHHbIX,
ONMCAHKME MOJIENIU B BUJIE CUCTEMBI MAacCcoBOro odciyxuBanus M/M/1/~.

ol PO —

KomiuiekT 3agaHui 1Jis1 KOHTPOJIbHBIX PadoT

no JUCLHUILUIMHE BroruucaureabHbie CHCTEMBI, CETH H TCJICKOMMYHHKAITHN

{HAHMEHOBAHKE HCLNTUIHHEL)

KOHTPOJIBHASI PABOTA Nel

Bapuanr 1

l.

baszoBbie mnoustus. CeTu CBsi3M, KaHalbl CBSI3M, PEXKHMBI IEpedavd JaHHBIX.
Texnonorun kommytanuu. [loustue nporokona. Uepapxus nporoxosnaos. Uutepdetico
U CEPBUCHL.

2. Mopaynauus curnanos. TexHonoruu paciiupeHHoro cnekrpa. Koguposanue curnasnia.

3. CereBoil ypoBeHb. OCHOBHBIC 3aJaud U NPHHIMIBI (YHKIIMOHHPOBAHUSA MPOTOKOJIOB
cereBoro ypoBHs. [Iporokosnst cereroro yposus TCP/IP.

Bapuanr 2

1. Ipunnumns Kjaaccupukauu ceren TEeNEKOMMYHHUKALIUM. OcCHOBHBIE
CTAHJAPTU3UPYIOIINE OpraHu3alud M UX  JIEATENbHOCTh. JTAJIOHHAsA  MOJEIb
B3aUMO/IEHCTBHSL OTKPBITBIX CHCTEM, OCHOBHBIE MJed U NOHATHA. CTEK NPOTOKOJIOB
TCP/IP.

2. CrpykrypupoBaHHas kabeinbHas cucreMma. Tonosjoruss cern. AKTHBHOE CETEBOE

000py1I0BaHKE.

3. Mapmpyruszauus. [lonsatue [P agpecauuu, Tunst agpecos.

Kpurepuu ouenku:
(6 coomeemcmeuu ¢ deticmeyioujeti HopmamueHo 6a3ou)

Bonpoc 1 — 10 6annos 3a npaBuiibHbIN OTBET;
Bonpoc 2 — 10 6amioB 3a npaBuiibHbIH OTBET.
Bonpoc 3 — 10 6annos 3a npaBUiIbHBIH OTBET.

KOHTPOJIBHASI PABOTA Ne2

Bapuanur 1
1.

Kakue yposuu mozaenu ISO OSI oxsarbiBaer texuonoruu Ethernet u Wi-Fi? Jlns
NOCTPOCHUS KaKHUX ceTell ucnoib3yerca texHonorun Ethernet u Wi-Fi? [Ipeumymecnra
1 HEJI0CTATKN TeXHOJIOTHI.

2. Hudposas ceTb ¢ uHTErpanueit ciayx0, apxurekTypa cetH, 6a30Bblil METOZ 10CTYMA.
3. Ilporokon SIP. Tumnel cepBepoB, cooOieHus, aapecarus.
Bapuanr 2

l.

Ornuune MOOMIIBHBIX CETe OT CTaluuoOHapHbBIX U UX ocobenHoctu. [lepeunciute
OCHOBHBIE [OJACUCTEMBI COTOBOM cBsaA3u GSM.



2. Texuomorus MyJbTUIUIEKCUPOBAHHMS C pPa3/ielieHHEM [0 [UIMHE BOJHBI KIIIOYEBBIE
0COOEHHOCTH U 00JIACTh TPUMEHEHMUS.
3. HuremnekryajibHas C€Th: apXUTEKTYpHAsi KOHLENIIHUS, OCHOBHbIE TUIIbI YCIIYT.

Kpurepuu ouenku:
(6 coomeemcmeuu ¢ deticmeyioujeti HopmamueHo 6a3ou)

Bonpoc 1 — 10 6annos 3a npaBuiibHbIN OTBET;
Bonpoc 2 — 10 6amioB 3a npaBuiibHbIH OTBET.
Bonpoc 3 — 10 6annos 3a npaBUIbHBINA OTBET

KOHTPOJIBHASI PABOTA Ne3

Bapuaur 1
1. O6mue nousatus o cerax 4G u 5G. Crangaptel cotoBoil moasuxkHOH cBsizu 4G u 5G.
OCHOBHBIE OTIIMYHS KPUTEPUEB KA4eCTBA 00CTYKHUBAHUS.
2. Cetu 5G NR. OcobeHHOoCTH UCTOIb30BaHHS MIJIIMMETPOBBIX IHANa30HOB JHUH BOJIH.
3. Texnomnorus y3komoJOCHOIO MHTEPHETA BellEH: Ha3HAUYEHUE, CTaHIApTbl M NPHHIUIILI
(GyHKUMOHUPOBAHUA.

Bapuanr 2
1. O6wmwue nousitust o cerax 3G. CrangapThl COTOBOMH MOJIBIKHOM cBA3U 3G.
2. Cern 6G. KitoueBble TEXHOJOIMHH NEPCNEKTUBHBIX CETEH OECHPOBOAHOTO AOYyCTYyHa.
Oco0eHHOCTH UCIONIB30BaHMS TEPArepILOBLIX AMANla30HOB JJIUH BOJIH.
3. Texuomnorus Hape3KH CETEBLIX PECYPCOB.

Kpurepuu ouenku:
(6 coomeemcmeuu ¢ deticmeyioujeti HopmamueHo 6a3ou)

Bomnpoc 1 — 10 6aiu1oB 3a npaBuiibHbI OTBET;
Bonpoc 2 — 10 6amioB 3a npaBuiibHbIH OTBET.
Bonpoc 3 — 10 6annos 3a npaBUiIbHBIH OTBET.

KOHTPOJIBHAS PABOTA Ne4

Bapuanr 1
1.  Cucrtemsl ynpasiaeHus CETBIO U YJIEMEHTAMH CEeTH.
2. Texuonorus BUpTyaauszauuu ceteBblX (yHKuuil. Mozaenu oOciyxuBaHus B 001auHBIX
cpenax.
3. [Toctpoenue npocreiimieit Moaenu oOCIYKHUBAHUS BbI30BOB B COTE CETH IOJBHMIKHOM

CBSI3M, OTUCAHME MOJIENH B BUJIE CUCTEMbI MaccoBOro oocnyskusauus M/M/C/0.
Bapuant 2

1. IIporpammuo konpurypupyemsie cetu. [Iporokon OpenFlow.

2. [Tonatne o mnokasarensx KadecTBa OOCIYKHUBAHUS M BEPOATHOCTHO-BPEMEHHBIX
XapaKTepUCTUKAX.

3. [Toctpoenue npocteiimeli Moaenu (QYHKUMOHUPOBAHUS KaHajla Mepefayd JIaHHBIX,

OMHMCAHUE MOJIEIH B BHJIE CHCTEMBI MaccoBOro oociyxusanus M/M/1/~.

Kputepuu ouenku:

(6 coomeemcmeuu ¢ deticmayioueti HopmMamueHo H6azou)
Bonpoc 1 — 10 6annos 3a npaBuiibHbIN OTBET;

Bonpoc 2 — 10 6annos 3a npaBUIbHBIH OTBET.

Bonpoc 3 — 10 6anos 3a npaBHIIbHBIH OTBET.



IlepeyeHb BONPOCOB UTOTOBOM aTTECTALMH

o JUCHUIIIINHE BrruucaurenbHbie CHCTEMBI, CETH H TEJICKOMMYHHKAITHN
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o2

10.

11

13

25

35

39.

40.

{HAHMEHOBAHHE [THCIHILIHHEL)

bazoBrsie nonsaTus. Cetu cBA3M, KaHANbI CBA3M, PEKUMBI Iepeayl JaHHBIX. TexHOI0rnu
KOMMYTAallUH.

[Toustue nporokona. Mepapxus nporoxosnos. Murepdeiics 1 CepBUCHL.

[Mpunnuner kiaccudukauum cereil TenekoMMyHUKaluui. OCHOBHBIE CTaHAAPTU3UPYIO-
LIME OPraHU3alK U UX JIeATEelIbHOCTb.

DTaloHHAsl MOJIe]Ib B3aUMOJIEHCTBHS OTKPBIThIX cucteM. Mctopus coznanusi, OCHOBHbIE
UJIEU U OHSTHSL.

Crex nporokonos TCP/IP.

®uznyeckuii yposenb. Cpesa nepenaun. XapakKTepUCTUKH CPeibl Iepeaayn.
CrpykrypupoBaHHas kabenbHas cuctema. Tornonorus ceTi. AKTUBHOE ceTeBoe 000py10-
BaHue. MoayJsisiusi CUTHAJOB.

Texnonoruu pacmupeHHoro cnexkrpa. Koguposanue curuana.

[Tporokonbl MHOXKECTBEHHOro joctyna. [IpoTOKOJBI MHOMKECTBEHHOrO J0CTyna ¢
KOHTpOJeM Hecylieil. MeTopl focTyna K cpee B 0eCpOBOIHbIX CETsX.

CereBoil yposenb. MacuirabupyeMocTb Ha ceTeBoM yposHe. [IpoTokonsl ceTeBoro ypos-
ust TCP/IP.

. Mapupyruzanus. [ousarue IP anpecanuu, TUIIbI apecos.
12.

TpancnoptHslii ypoBeHb. OCOOEHHOCTH M OTIIMYHS OT CETEBOIO YPOBHH.

. Cranpapr nokansueix ceredl IEEE 802.3 Ethernet.
14.
15
16.
17.
18.
19.
20.
21,
22,
23,
24.

Cranpapr nokansueix cereld [EEE 802.11 Wi-Fi.
Cranpapr nokansubix cereit [EEE 802.16 WiIMAX.
[Tporoxon casyioero aepesa STP.

Cpasuenue nporokonos [Pv4 u IPv6.
Mapupyruzanus B ceti: nporokosst RIP, OSPF, BGP.
Tpaucnoprtusie nporokonst UDP, TCP, SCTP.
KommyTanus mo merkam MPLS.

Cnyx6a nomenubsix umen DNS.

[IpoTokon ycranosnenus ceancos SIP.

[ToroxoBslii npoTokon peanbHoro Bpement RTSP.
[Iporokon aunamuueckoi nacrpoiku y3na DHCP.

. IIporoxon HTTP.
26.
27.
28.
29.
30.
31,
32
33.
34.

[Tourtossie npotokonsl IMAP, POP3, SMTP.

HIndpoBanue B KOMIBIOTEPHBIX ceTaAX, MpoTokoasl SSH, SSL.

Cranpapr coroBoit noaswxkHoi cea3u GSM (GPRS+EDGE).

CranaapTel ceTel COTOBON NMOABUIKHOW CBS3H 3-I0 NOKOJIEHHUS.

Crangaptsl coToBOM noasuxHON cBsA3u LTE.

CrangapTsl COTOBOI NoABMKHOH cB3u 5G NR.

TenexkoMMyHHKALIMOHHBIE CETH MUJLIUMETPOBOIO U TEPArepLioBOro AHana3oHoB.
TexHomorus y3KonoJoCHOr0 HHTEPHETA BELICH.

TexHonorust Hape3Ku CETEBBIX PECYPCOB.

. Cucrembl ynpaBiaeHus CETbIO U 2JIEMEHTAMU CETH.
36.
37
38.

[TporpamMMHO KOH(PHUTYpUPYEMBIE CETH.

TexHonorus BUpTyaau3anuu CeTeBbIX (PyHKIMIH.

[TonsTHe 0 nokasaTessax KauecTBa OOCIYKHBAHUS U BEPOSTHOCTHO-BPEMEHHbBIX XapaKTe-
PUCTHKAX.

[Toctpoenue npocreiiien Moaenu o0CIyKHUBaHUS BbI30BOB B COTE CETH MOIBHIKHOI CBSI-
3, ONMCAHWUE MOJIEJIU B BUJIE CUCTEMBI MaccoBoro oocinyxkusauuss M/M/C/0.
[Toctpoenue npocreiieit Mmogenu (GyHKIHMOHUPOBAHUS KaHaja Mepeadu JaHHBIX, OIU-
CaHHME MOJICNIM B BUJIE CHCTEMBI MAcCOBOTO obcnykuBanus M/M/1/~,



KoMmaekT 3ajanui 11 JK3aMeHa

o JUCHUIIIINHE BrruucauTenbHbie CHCTEMBI, CETH H TEJICKOMMYHHKAITHN

{HAHMEHOBAHHE [THCIHILIHHEL)

SK3AMEHALIMOHHBIN BUIET Ne 1

Borpoc

bazossie nousTus. Cety CBsA3M, KaHAIIbI CBA3H, PEKUMbI NIEPEIAUN JaHHBIX.
TexHoM0rHH KOMMYTALIUH.

Bomnpoc

Cranmapr nokaneHbeix cereii IEEE 802.3 Ethernet.

CocraBure/b JLIO. Octpukosa
3asenytommi kadeapoi K.E. Camyiinos
3K3AMEHAL[HOHH[)IFI BUJIET Ne 2
Bomnpoc
[Toustue nporoxona. Mepapxus npotokonos. Murepdeiics! 1 cepBUCHL.
Borpoc
Cranpapt nokansusix cereit IEEE 802.11 Wi-Fi.
CocraBureib JLIO. Octpukosa
3asenyromuii kadenpoi K.E. Camyiinos

SK3AMEHAIIMOHHBINA BUJIET Ne 3

. Bomnpoc

[Tpunuune! knaccudukanuu ceTei TeaekoMmyHukaui. OCHOBHbIE
CTaHAAPTU3UPYIOLIUE OPraHU3aLUN U UX JeSITEIbHOCTD.

. Bonpoc

Cranpgapt nokansHbix ceteit [IEEE 802.16 WIMAX.

CocraBurelib J.FO. Octpukosa
3asenyromuii kadeapoi K.E. Camyiinos
SK3AMEHALIMOHHBIN BUJIET Ne 4
Bomnpoc
DTaJIOHHAS MOJEIIL B3aUMOJICHCTBUSI OTKPBITHIX CUCTEM. McTopus co3nanus,
ocHoBHbIE uaen u nousatus. Crex nporokosos TCP/IP.
Bormpoc
ITpotokon cesizyromero aepesa STP.

CocraBurelib J.FO. Octpukosa

3aBenyroumii kadenpoi K.E. Camyiinos



IK3AMEHAIIMOHHBINA BUJIET Ne 5

1 Bompoc
Ousnueckuii yposenb. Cpeja nepeaaun. XapakTepUCTHKH CPE/bl IIEPEAAdH.
2 Bompoc
TenekoMMyHHKAIIMOHHBIE CETH MUJUTMMETPOBOT'O U TEPArepLOBOrO JUarna3oHoOB.
CocraBureib J.1O. Ocrpukosa
3asenytomuii kadeapoi K.E. Camyiinos

SK3AMEHALIMOHHBIN BUIET Ne 6

1. Bompoc
CrpykrypupoBanHas kabenbHas cucteMa. Tononorus cetu. AKTUBHOE CETEBOE
obopyaoBanue. Moayisiiusi CUrHaJOB.

2. Bomnpoc
Mapuipytuszanus B ceru: nporokoiisl RIP, OSPF, BGP.

CocraBure/b JLIO. Octpukosa

3aseyroumii kadeapoi K.E. Camyiinos

SK3AMEHAIIMOHHBINA BUJIET Ne 7

1 Bompoc
Texnonoruu pacimpenHoro crnexkrpa. Koauposanue curnana.
2 Bompoc
Tpauncnoprusie nporoxonsl UDP, TCP, SCTP.
CocraBurelib J.FO. Octpukosa
3asenyromuii kadeapoi K.E. Camyiinos

SK3AMEHALIMOHHBIN BUIET Ne 8

1  Bompoc
KananbHeiit ypoBeHs. JlocTyn K cpene, MOENH BhIACICHUS HIUPOKOBEMIATEILHOTO
KaHaa.

2 Bomnpoc
KommyTtanus no merkam MPLS.

CocraBurelib J.FO. Octpukosa

3apenyromui kadenpoi K.E. Camyiinos



SK3AMEHAIIMOHHBINA BUJIET Ne 9

Bompoc

ITpoTokossl MHOKECTBEHHOrO focTyna. [IpoToKoibl MHOKECTBEHHOTO AOCTYMNA ¢
KOHTpoJieM Hecyleil. MeToasl nocryna K cpefie B 0ecnpoBOAHbIX ceTaX. TexXHOIorus
HApEe3KH CETEeBBLIX PECYPCOB.

Bomnpoc

Cnyx0a nomenHbsix umeH DNS.

CocraBurelib J.FO. Octpukosa

3asenyromuii kadeapoi K.E. Camyiinos

SK3AMEHAIIMOHHBIA BUJIET Ne 10

Bormpoc
CereBoil ypoBeHs. MaciitabupyeMocTs Ha ceTeBoM yposHe. [IpoTokonbl ceTeBoro
yposus TCP/IP.
Bormpoc
IIporokon ycranosnenus ceancos SIP.
CocraBureib JLIO. Octpukosa

3asenytomuii kadeapoi K.E. Camyiinos

3K3AMEHAIJ,I/IOHH])H71 BUJIET Ne 11
Bomnpoc
MapupyTtuszanus. Ionstue IP agpecanuu, TUIb: aapecos.
Bomnpoc
[ToTrokoBblil NpOTOKOA peanbHOro Bpemenu RTSP.

CocraBurelib J.FO. Octpukosa

3asenyromuii kadeapoi K.E. Camyiinos

SK3AMEHAIIMOHHBINA BUJIET Ne 12

Bormpoc

Tpancnoprhbiit ypoBeHb. OCOOEHHOCTH M OTIHYHSL OT CETEBOIO YPOBHSL.
Bormpoc

ITporoxon HTTP.

CocraBurelib J.FO. Octpukosa

3apenyromui kadenpoi K.E. Camyiinos



SK3AMEHAIIMOHHBINA BUJIET Ne 13
1 Bompoc
Peructpauust nopros. lIpoTokons! TpancrnopTHOro yposus. CtaHaapTsl COTOBOR
nmoaABHKHON ¢Ba3u SG NR
2 Bompoc
IToutoBsie npotokons: IMAP, POP3, SMTP.
CocraBureib J.1O. Ocrpukosa
3asenytomuii kadeapoi K.E. Camyiinos

3K3AMEHAIIMOHHBbIN BUIET Ne 14

1 Bompoc
ludpopanue B KOMILIOTEPHBIX ceTAX, MpoToKoabl SSH, SSL.
2 Bomnpoc
Cranpapt coroBoii noasuxkHoi ¢Bsi3u GSM (GPRS+EDGE).
CocraBureiib JI.FO. Octpukoa

3asenytouiuii kadeapoi K.E. Camyiinos

SK3AMEHAIIMOHHBINA BUIET Ne 15

1 Bompoc
Mynberumenuiinas [P-noacucrema IMS.
2 Bomnpoc
CranaapTbl coToBoOi noasuxHoOM cBsizu LTE.
CocraBureib JLIO. Octpukosa
3asenyromuii kadenpoi K.E. Camyiinos

3K3AMEHAIIMOHHBINA BUJIET Ne 16

1. Bompoc
TexHonorus y3K0nojaoCHOr0 HHTEPHETA BEIECH.
2. Bomnpoc

Tenemmmynuxaunonﬂme CCTH MHUILITHMETPOBOIO U TCPArcpuoOBOro AUanasoHoB.
CocraBure/b J.YO. Octpukosa

3asenyromuii kadeapoi K.E. Camyiinos



SK3AMEHAIIMOHHBINA BUJIET Ne 17

1. Bomnpoc
Cranjaprel coToBOi noapuzkHOMN cesizn 5G NR.
2. Bomnpoc
TexHonorus Hape3Ku CETEBBIX PECYPCOB.
CocraBure/b JLIO. Octpukosa
3asenyromuii kadenpoi K.E. Camyiinos

Kputepuu onenku:
(6 coomeememeuu ¢ oelicmayroujelt HoOpMamueHou 6azoit)

Bonpoc 1 — 10 6annos 3a npaBUiIbHBINA U Pa3BEPHYTHIH OTBET;
Bonpoc 2 — 10 6annoB 3a npaBHIBHBIA U pa3BepHYTHIH OTBET.

Tembl pedeparoB/nokianos

no JUCLHUILUIMHE BrruuciaurenbHbie CHCTEMBI, CETH H TCJICKOMMYHHKAITHN

{HAHMEHOBAHKE HCLNTUIHHEL)

Mynsrumenuiinas [P-nogcucrema IMS.

Cern noxsuxnoi ca3u GSM/GPRS.

Ceru noaBuxkHOM cBs13u CDMA.

becnposoansie cetn WiMax.

CereBoil ypoBEHb, QIrOPUTMBI YIIPABICHUS IEPETPY3KaMHU.

Apxutexktypa WWW.

Cerp ynpasnenus TMN.

Apxurekrypa UMTS.

Apxutextypa NGN.

[Tpotoxon Diameter.

[P renedonus.

TexHonoruu CrnyTHUKOBOU CBSI3H

Komrmneke npoektor cBoboanoro nporpammuoro obdecneuenus OpenStack.

[Tpuxnagnbie 3a/1a4u CKBO3HOro mu(ppoBaHus.

Ceresoit nporokon koHpurypauuu NETCONEF.

ApXHTEeKTypa B3aHMOJCHCTBUS KOMIIOHEHTOB PACHpPEAEIEHHOrO MPHIOKEHUS B CETH

REST.

17. Apxwurexrtypa cetu jocryna Ha 0ase BIIIA.

18. IlpuMeHeHHE U CI0KHOCTH UCIIOJIB30BAHUS TEXHOIOTHH HOCUMOH YNIEKTPOHHUKH.

19. Texuomoruu BUPTYaIbHON ¥ JONOMHEHHOH peanbHocTH. TexHonoruu suaeo 360°

20. HurennexTyajbHble TPAHCIIOPTHLIE CETH.

21. KoMmmbloTepHble M TEIEKOMMYHHUKALMOHHBIE TEXHOJIOTHH 11t 0OMEHa MEIULMHCKOM
uHpopmanue.

22.  Texuonoruu 0ecnpoBOAHOM Nepenaya JIEKTPOIHEPTUU.

23. Texnonorus nepenavu AaHHBIX M0 BHIUMOMY CBETY.

24. Texuonorus rojaorpapuueckoil TeJenopTaluu.

Olo0 SOy b L3 B =

Pt
S o on Db 100



Kpurepuu ouenxu pedepara:

Pedepar ouenuBaercs 1o Tpem napamerpam: opopmieHue, colepKaHue H UCIOIb30BaHHAs

aureparypa. MakcumanbHoe KonuuecTBo 0aios — 20.

B =

Oy Uik 9

Crpykrypa pedepara

- Pedepar nomken copepxarb COJep/KaHUE, BBEIECHHE, OCHOBHYIO 4HacTb (MOKET ObITb
pasjiesneHa Ha HECKOJIBKO Pa3/IesioB), 3aKJII0YEHHE U CIIUCOK JIUTEPATYPhl;

- Bo BBenenuu nomkHa ObIThH omnpeneneHa 1enb pedepara, KOPOTKO OXapaKTEpPH30BaHA
AKTYaJIbHOCTb TEMbI U CITUCOK JINTEPATYPHI;

- OcHOBHas 4acTb MOXKeET ObITh pa3jieleHa Ha OJIHY WIM HECKOJBKO IVIaB, B 3aBUCHMOCTH
oT TeMmbl pedepara, U NPEANONAraeT M3JI0KEHHE OCHOBHBIX MJEH U IOJIOXKEHUI,
cojiep/Kaluxcs B U3y4eHHOH nureparype. B texcre o0s3aTebHO NPUBOASTCS CCHUIKM Ha
NEPBOMCTOYHHKH;

- B 3axmoueHnu JO/DKHBI ObITH CHOPMYIMPOBAHbI BBIBOIBI 110 pedepaTy U HOABENEH UTOT
OpoBeACHHOHN pabore;

- B cnucke nurepatypel HeoOXOauMO yKasblBaTh cleayiomyr uHpopmauuw: DGHUO
aBTOpPA, HA3BAHUE KHUI'M/XKYPHAJA/CTaThy, U3ATENbLCTBO, T0/1 U3JaHHUs, HOMEpA CTPaHHUL]
(mns crateil), KOIMYECTBO CTpaHULl (g >KypHaiaoB). [lins HMHTEPHET-UCTOYHHUKOB
HeoOXO0MMO yKa3blBaTh aBTOpa Marepuaia, 3arinaBue Marepuana, URL aapec u gary
obpatenust. O6sa3aTeNbHO yKa3aTh TUI HCTOYHUKA [ DIEKTPOHHBIH pecypc].

Odopmaenue.

Pedepar nomxen Ob1Th 0popmiteH B TekcToBoM penaktope MS Word, o6sem 15-20 ctp. A4;

Teker pedepara nomken OblTh B HanucaH B eauHoM ctuie, wpudrt Times New Roman,

pasmep 13, BelpaBHUBAHUE 10 LIMPUHE;

Kaxnpiii paznen HauuHAETCs ¢ HOBOH CTPaHULLBI (115 [oApa3zienia 9To He TpedyeTcs);

Hymepauus crpanuil cBepxy 1o LEHTPY;

Pucynku 1 Tabnuib! 10KHbL OBITH IPOHYMEPOBAHEI U JIOJIKHBI MMETh HAa3BaHUE;

Pucynku 10mKHbBI ObITh OPUTHHAILHBIMU U HAPHCOBAHBI ¢ MOMOLIBLIO OJIHOTO U3 PEIAKTOPOB

Microsoft Visio unu diagrams.net;

@opmyasl (IpH HAJIMYMM) JODKHBI ObITH BO BCTpoeHHOM penakrope MS Word (BcTaBka-

>00bexT->(hopmyna) uinu ucnonb3zosars Mathtype. He nomyckaercs Bcraska Gopmyn B BuIe

pacTpoBbiXx u300pakeHuil. KpoMe Toro, BeljeseHHbie (OpMYIIbl (3aMCaHHbIe B OTJEIbHOR

CTPOKE) TAKIKE JOJDKHBI ObITh IPOHYMEPOBAHBI,

Conepxanue.

Pabora gomxHa ObITH HANMKMCAHA FPAMOTHBIM HayUYHBIM SI3BIKOM, HMETh YETKYIO CTPYKTYPY U

JOTMKY H3J10’KEHHUS, BBICKA3aHHBIE TOYKH 3PEHUS JOJDKHBI ObITh 00OCHOBaHBL. BBenenue u
3aKIIH0YEHUE J0JIKHbI ObITh KOPPEKTHO C(HOPMYINPOBAHBI.

WUcnons3oBanHas aureparypa.

OO0s13aTeNbHBI CCHUIKM Ha NEPBOUCTOYHUKY CTAHIAPTOB, K IPUMEPY
Cranpapte! IEEE (https://standards.ieee.org/standard/index.html)
RFC (https://tools.ietf.org/html/)
Crannaptel 3GPP (https://www.3gpp.org/specifications/specifications)

[Tomumo cTaHzapTOB, PEKOMEHAYETCS HCIO/Ib30BaTh OCHOBHYK) H JONOIHHUTEIbHYIO
AUTEPATYpPY K JaHHOMY KypCy.

CcplIKM Ha UCIIONB30BAHHYIO JINTEPATYPY AOJKHBI ObITh KOPPEKTHO O(OPMIIEHBI, HA KayKIbIH
MCTOYHMK JI0JIKHbI ObITh CCBUIKH B TEKCTE pedepara.

* CcbUIKM Ha MHHTEPHET pecypcel 0QopMisitoTes B popmare:

1. Hazsanue CTaTbH // PROGNOSIS.RU: WHTEPHET-U3]I. URL:
http://www.prognosis.ru/print.html?id=6464 (nara obpamenns: 10.04.2017).
nbo B dopmate, COOTBETCTBYIOLIEM OZIHOMY 13 MPUBEIEHHBIX B

http://www.bio.spbu.ru/science/scienceinfo/el resourse.php.

Pedepar cnaercs B 21eKTpOHHOM BHJIE 10 1aThl IPOBEIECHUS KOHTPOIIbHON paboThr Ne2.



Kpurepuu onenku 1okiaja:
MaxkcumanbHoe KoiudecTBo 6auios — 20.
OO01as oleHKa JI0KJ1a/1a CKJIabIBACTCA U3 TPEX MYyHKTOB:

[Ipesenrtanus (5 6amios);
Verusiii noxnan (10 6annos);
OTBeTh! HA BOMPOCH! 110 UcciieyeMoit Teme (5 0annos).

[IpeszenTanus

[Tpesentauus nogaercs B popmarax MS Power Point (.ppt, .pptx).

Ha tutynsHOM nucTe ykasbIBaeTcsl TeMma J0KIajaa, UMs JTOKJIaJ4uKa, HOMEpa rPyIIibl U
CTYAEHYECKOro Ouera.

Hymepanus cnaiiioB Ha4MHAETCSA CO BTOPOH CTPaHHULIbL.

Ha Bropoii cTpanuiie npuBOJUTCS CIIUCOK OCHOBHBIX UCTOYHHKOB.

[TpeszenTanusa nomKHA COepKaTh KPATKUE CBEIEHUS 110 MCCIEIYEMOH TeME U CIYXKHUTh
HAIIOMUHAHUEM O TEKCTE padOThI PU YCTHOM JIOKJIAJIE.

PekoMeHmyeTcs UCIONB30BATh CTPOTHE TEMBI O(hOPMIICHHS.

Verublil fokia

YerHelii  foxnan npejanosaraercss 0e3 [MOMOIUM  JOTOJIHUTENBHBIX K IIPE3eHTalUH
HUCTOYHUKOB, Kak OyMa)KHBIX, TaK U JIEKTPOHHBIX. B ciydae HEsIBKU WM HETOTOBHOCTH
JIOKJIQIYMKa B HA3HAYEHHYI0 €MY JlaTy, €ro JOKJIaj NEePEeHOCUTCS B KOHell cnucka. Tew,
KTO HE YCIEeT chelarh J0KIaa 10 KOHTpOoibHOH pabortbl Nod, Gamiabl 3a Hero He
3aUUTHIBAIOTCS.

[Tpennonaraemoe BpeMst JOK/Ia1a cocTaBisieT He 6onee 20-Tu MUHYT.



Turyabnbii Juct pedepara

o JHCHHUILIIMHE BrruuciuTe/ibHbIE CHCTEMBI, CETH H TCJICKOMMYHHKAITUH

(HAHMEHOBAHHE THCIHILUIHHB )

POCCUMCKUN YHUBEPCUTET JIPY)XEbl HAPOJIOB

CDaKyanc"r C]JH?;HKO—M&TCM&TH‘-ICCKHX H CCTECTBCHHBIX HAVK

Kadenpa OPUKIAIHON MHPOPMATUKY U TEOPUU BEPOATHOCTEIH

PE®EPAT

Ha TEMy

IO KypCy «BpruucnurenbHbIE CUCTEMBI, CCTH U TCICKOMMYHHKAI[HH

Broimoaaun

Ctynent rpyniibl

«_» 202 1.
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