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AHHOTaNINA

JuctumumHa «OCHOBBI HOCTPOCHUS HH()OKOMMYHHUKAIIMOHHBIX CUCTEM U CETEH» BXOIHT
B 00pa3oBaTelibHyl0 IpOrpaMMy BBICHIETO O0pa3oBaHUA — MporpamMmy OakanaBpuara IO
HanpasiIeHuio noarotoBkyu/ cnenuanbHoctd 11.03.02 «MHDOKOMMYHHKAIMOHHBIE TEXHOJIOTHU
U CHUCTEMbI CBS3M» HampaBieHHOCTH «KoMMyHHKanmoHHbIe TexHoJoruu MHTepHeTa Beuiein.
Juctummaa peanu3yercs kadempoii «Ne25y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CJIETYIOIIUX KOMIIETEHIIUH:

OIIK-3 «CmocobeH MpUMEHSATh METOMABI TOWCKA, XpaHeHHs, 00pabOTKM, aHamu3a U
npencTaBieHus B TpedyemMoM Gopmate HHGOPMAIUU U3 PA3TUUYHBIX UCTOYHUKOB U 0a3 JaHHbIX,
co0JIr0/1as IPU 3TOM OCHOBHBIE TPeOOBaHUS MHPOPMALIMOHHON O€30MaCHOCTH

OIIK-4 «CnocobeH MOHMMATh MPUHIUIBI PabOTHI COBPEMEHHBIX HH(MOPMAIIMOHHBIX
TEXHOJIOTUH U UCTIONB30BaTh UX ISl pEIICHHs 3a/1a4 TPO(pEeCCUOHATBHON AEATEIbHOCTIY

ITIK-1 «CriocobeH K OIeHKe CYIIECTBYIOIMUX W MEePCHEKTUBHBIX HAINPABJICHUN pPa3BUTHS
ceTel CBs3M, cucTeM WH(POKOMMYHHKANMK U cucteM MHTepHeTa Bemein»

CogepxaHue TUCIUILUIMHBI OXBAaThIBa€T KPYI BOINPOCOB, CBSI3aHHBIX C OCHOBaMH
OpraHM3alMl ¥ TOCTPOEHUs HMH()OKOMMYHUKAIIMOHHBIX CHUCTEM, OCHOBHBIMU IPOTOKOJIAMHU
oOMeHa B BBIYHMCIUTENbHBIX CETAX, OCHOBAMU OpraHM3alllH 3alUThl 0OMeHa uMH(popMaluel B
BBIYUCIIUTEIBHBIX CETSX.

[IpennogaBanre AUCUMILIUHBI TpelycMaTpUBaeT cienyrompe (OpMbl OpraHU3alud
y4eOHOro  mporecca: JIeKIUHM, JabopaTopHbie pabOThl, KypCcOBOE IPOCKTHUPOBAHHE,
camocTosTelbHas paboTa 00yJaromerocs.

[IporpaMMoil IUCHUIUIMHBI TPEIYyCMOTPEHbI CIEAYIOIIUE BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OOmast TpyA0EMKOCTh OCBOSHUS JUCIHILIMHBI COCTABISET 6 3a4eTHBIX eauHuIl, 216
YacoB.

SA3bIK 00yUYeHHUS 110 AUCIHUIUINHE «PYCCKUH »



1. TlepeudeHb MIIAHUPYEMBIX PE3YJIBTATOB 00YUYEHUS MO TUCIUILUINHE
1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI
[lenpt0 MUCHMIUIMHBI SBJSETCS MOTYYEHUE CTYJICHTaMH HEOOXOIUMBIX 3HAHWUW, YMEHUN

u HaBBIKOB B

o0nacTu

0a30BBIX

IIPUHIIHUIIOB u

TEXHOJIOTMM  IIOCTPOCHUSA

MH()OKOMMYHUKAIIMOHHBIX CETEl OOIIETro MOJIb30BAHUS U JIOKAIBHBIX CETEH.
1.2. JlucumminHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhICIIeTO oOpasoBanus (naiee — OIT BO).
1.3. TIlepeueHp mIaHUPYEMBIX PE3YJIHTATOB 0OYUEHUS MO JUCUUIUIMHE, COOTHECEHHBIX C

IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILTUHBI O0YYaIOIIUIACS JODKEH 0071a/laTh CIEAYIOIMUMU
KOMIETCHIMSIMH WM WX YacTaMU. KoMIeTeHIIMy U MHAMKATOPhI X JOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Tabmuna 1 — [lepeueHp KOMIETEHIMH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna)
KOMIIETEHIIUU

Konu
HaNMEHOBAaHUE
KOMIIETEHIIUNA

KOII N HAMMCHOBAHUC MHUKATOpA
JOCTHIXKCHUA KOMIICTCHIIHN

O6menpodeccruoHanbHbIE

KOMIICTCHIIN

OIIK-3 Cnocoben
MPUMEHSITh METO/IbI
MOVCKA, XPAHCHUS,
00paboTKH, aHATHM3a
Y TIPEJICTABJICHUS B
TpebyemoM (hopmare
uH(pOpMaLUU U3
pa3IMYHBIX
HMCTOYHHUKOB U 0a3
IaHHBIX, COOIIOmas
IIPH TOM OCHOBHBIE
TpeOoBaHUS
MH(OpMaLOHHON
0e30macHOCTH

OIIK-3.3.1 3HaeT OCHOBHbIE
3aKOHOMEPHOCTH Iepeaayn HHPpOopMaIny B
MH(POKOMMYHHUKAITUOHHBIX CUCTEMAX,
OCHOBHBIE BH/Ibl CHTHAJIOB, HCIIOJIb3YEMBbIX B
TEJIEKOMMYHHUKAIIHOHHBIX CUCTEMAX,
0COOCHHOCTH TNepeaayr Pa3IHIHbIX
CHUTHAJIOB 110 KaHaJIaM U TPaKTaM
TEJIEKOMMYHUKAIIMOHHBIX CHCTEM
OI1IK-3.3.2 3HaeT NpUHLUIIBI, OCHOBHbIE
aJITOPUTMBI U YCTPOIMCTBA U(POBOI
00pabOTKN CUTHAJIOB; IPUHIIUIIBI
MOCTPOCHMSI TEIEKOMMYHHUKAITMOHHBIX
CHCTEM Pa3JIMYHBIX TUIIOB U CIIOCOOBI
pacripeniesieHust MUH(QOpMAaIMK B CETSX CBSI3U
OIIK-3.Y.2 ymeer cTpouTh BEPOATHOCTHbBIE
MOJIENIN /1151 KOHKPETHBIX MPOLIECCOB,
MIPOBOJIUTH HEOOXOAUMBIEC PACUETHI B
paMKax MOCTPOSHHOM MoJienu

O6menpodeccruoHanbHbIE

OIIK-4 Cnocoben
IIOHMMATh
MPUHLIMIIBI paOOTHI
COBPEMEHHBIX
MH(OPMALIMOHHBIX

OIIK-4.Y.1 ymeer ncnosib30Bathb
BO3MO>KHOCTH BBIYMCIIUTENBHON TEXHUKU U
IPOTPaMMHOT0 00ecTieueHUs I PeLIeHUS

KOMIIETEHIIUU TEXHOJIOTHH U
3aJ1a4 yIpaBJIeHUs U allfOPUTMH3AIUN
HCIIOJIb30BaTh UX
nporeccoB 06paboTKH UH(pOpMAIH
JUIsl peLIeHNUs 3a1a4
poQeCCHOHATBHON
JIESITEIIbBHOCTH
[TK-1 Cnocoben k [1K-1.3.1 3HaTh NpUHIKIIBEI TOCTPOEHUS
OLIEHKE CHUCTEM CBSI3U, TEIEKOMMYHHKAIIMOHHBIX
CYIIECTBYIOIINX U CUCTEM Pa3INYHbIX TUIIOB, CUCTEM
[TpodeccronanbHbIe NIEPCIIEKTUBHBIX WNuTepHera Bewien
KOMIIETCHIINU HallpaBJICHUN [1K-1.3.2 3HaTh NpeAnochUIKy pa3paboTKH,

pPa3BUTHS CETEU
CBSI3U, CUCTEM
UH(POKOMMYHUKAIHHI

NPUHIUIBI U CTPYKTYPY 0a30BOM 3TaTOHHOU
MO/JIETIH B3aUMOJIEHCTBUS OTKPBITBIX CUCTEM

OSlI




u cucreM MHTepHera
BelIeH

I1K-1.3.3 3HaTh (PyHKIUU KAXKJIOTO YPOBHS
OSI, nonsitue o mporokonax OSI, oOmme
cBesieHus 00 000pyIOBaHHH,

BBIMOJHSIONIEM (PYHKIIMH KaKJI0TO YPOBHS
OSlI

2. Mecro nucuurnHbl B cTpykType OI1
JucuumnimHaa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS

MIPU U3YYCHUH CIICTYIOUIUX JTUCIUTUINH:
— «QOO0111as1t TEOpUS CBI3NY,
— «MojenmupoBaHue)

3HaHI/I${, INOJIYYCHHBIC IIpH H3YYCHHUHW MaTcpuajia ,HaHHOﬁ JUCLHUIIIIMHBI, UMCHOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT UCIIOJIb30BATHCA IMPHU U3YUYCHUHN APYTUX JUCHUILIINH:

— «CeTu U CHCTEMBI MOOMIILHOM CBSI3UY,

- «YLIG6HO'I/ICCHGILOBaTGHLCKaﬂ pa60Ta CTYACHTA».

3. OOBEM ¥ TPYIOEMKOCTh JTUCITUTUIAHBI
JlanHble 00 oOmmieM o0beMe TUCHUIUIMHBI, TPYJAOEMKOCTH OTAEIBHBIX BHJOB yueOHOU
paboThI 110 AUCLUHUIUIMHE (M pACIpPENeIeHUE 3TON TPYI0EMKOCTH 10 CEMECTPaM) NPEACTABIEHBI B

Tadimue 2.

Tabmuna 2 — O0beM U TPYJOSMKOCTh JUCIUILITUHBI

. TpyaoeMKoCTh Mo cemecTpam
Bun yuebHoit paboThl Bcero NoG No7
1 2 3 4
Oowan mpyooemKocmo oucyunauHbl, 6/ 216 2/ 72 4/ 144
3E/ (1ac)
U3 Hux uacoe npakmuueckoii n0020Mo6KuU 51 17 34
Ayoumopnuie 3anamus, BCEro vac. 102 51 51
B TOM YHCIIE:
nekiuu (JI), (dac) 51 34 17
npakTuueckue/ceMunapckue 3anarus  (113),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 34 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 78 21 57
Buo npomesicymounoinn ammecmayuu: 3a4er, 3 OK3.
mudd. 3auer, sx3amen (3auer, dudd. 3auq, IeT, 3auer
K3 F*) OK3.

*k
IIpumedaHue: kaHAMAATCKHI 9K3aMeH

4. CoaeprkaHue TUCHUTUTHHBI
4.1. Pacnpenenenue TpyI0€MKOCTH JTUCIUILIAHBI TIO pa3/ieiaM v BUIaM 3aHITHIA.
Paznensl, TeMBl AUCHUTIIIMHBI U MX TPYAOEMKOCTh PUBEIEHBI B TaOIuUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYJI0EMKOCTh

Pa3nessl, TeMBI TUCITATIITNHEI Hewrm | 113 (C3) JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 6
Paznen 1 (;eMI/IypOBHeBa;I MOJIENb 10 5
B3aUMOJICHCTBUSL OTKPBITHIX BBIYMCIUTEIbHBIX




CUCTEM.

Paznen 2 KananbHbI YypOBEHB. 12 10 8

Pasnen 3 [lonypoBeHs ynpaBieHus 10ocTyna K 12 7 8

cpere.
Hroro B cemectpe] 34 17 21
Cemectp 7

Paznen 4 CereBoii ypoBEHb U TPAHCIIOPTHBIN 6 8 10
YPOBHH.

Paznen 5 [puknaaHoil ypoBEHb. 5 9 10

Paznen 6 MaTterpanus cereit mepeaadn JaHHBIX 6 10

BrinonHenue KypcoBoii paboThl 17 27

Hroro B cemectpe: 17 17 17 o7

Hroro 51 0 34 17 78

[IpakTnueckas

IIOoATOTOBKA  3aKIOYaCcTCd B HCIOCPCACTBCHHOM  BBIIIOJIHCHWUN

Oo0y4JalomMMHUCS  OMNpENeNeHHBIX  TPYIOOBBIX  (DyHKUIMHA,  CBSI3aHHBIX C  Oynayiiein
PO ECCUOHAIBHON JEATEIHHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA MIPUBEICHO B Ta0IHIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep pazaena

Hazpanue u COACPIKAHUC Pa3aC]IOB U TCM JICKIHMOHHBIX 3aHATHH

1

Pasnen 1 CemuypoBHEBass MOJienb B3aMMOJEHCTBUS OTKPBITHIX
BBIYHUCITUTENIbHBIX CUCTEM.

CemuypoBHeBas MOJIETb B3alMOJEICTBUS OTKPBITBIX
BBIUMCIUTENbHBIX cucTeM. [loHsTue mpoTokona U uHTEpQeiica.
CooTBeTcTBHE CEMMYPOBHEBOW MoJenu M ceTu Internet.
Pa3buenne ypoBHel Ha nmoaypoBHH. Pa3OuneHme KaHAIBHOTO
YpOBHs Ha NMoAypoBHH. IlogypoBeHb ymnpaBiieHUS JOCTYIIOM K
cpene. @usnyeckuil ypoeHb. Pa3Onenue (u3nyueckoro ypoBHs
Ha noaypoBHU. IlogypoBeHb MOIYJSLMOHHOE KOJUPOBAHUE.
[TonypoBeHb conpsiKeHMsI O cpeior U pu3ndecKas cpefa.

Pa3znen 2 KananbHblil ypOBEHbD.

Hcnonb3oBaHne IMKIMYECKMX KOAOB Ui OOHapy)KEHUs
OLIMOOK B CEeTAX Nepefadu JaHHbIX. OpraHu3zaius nepeaaydu mno
KaHaly ¢ oOpaTHOW cBs3pl0. ba3oBas Mojenb CHCTEMBI.
ANTOpUTM C OXHUAaHUEM. AJITOPUTM C BO3BPAaTOM. AJITOPUTM C
CEJIEKTUBHBIM IIOBTOPEHUEM. AJIBTEPHATUBHBIE MOJIXOIBI IS
OpraHu3ali NOBTOPHBIX Mepelad B KaHale C 3aJepKKOU
(aropuT™ ¢ BUPTyalbHBIMU KaHAJIAMH, aJITOPUTM TepeIadu 1Mo
KaHaJy C BBICOKOW BEPOSTHOCTHIO OLIMOKH).

Paznen 3 IlonypoBeHb ynpaBiieHUsI TOCTYTIA K CPeIe.

Knaccudukanuss MeronoB ympaBieHHS AOCTYIIOM K Cpeje.
AHanu3 METOJ0B MHO>KECTBEHHOT'O JIOCTYyIa Ha KaY€CTBEHHOM
YpOBHE. DJIEMEHTApHbIE CBEJACHUS W3 TEOPHUHU MaCCOBOTO
obciyxuBanus. Jloctyn ¢ pasaeneHueM BpemeHH. J[OCTym Mo
3anpocy. CnyuaiiHpiii moctymn. ba3zoBas Mojiens CHCTEMBI CO
CHy‘IafIHBIM MHOXCCTBCHHBIM ITOCTYIIOM B KdHAaJIC. AJIFOpI/ITM

6




paspemieHus KOH(IUKTa. Anroput™M Ajoxa. AJTOpUTM
ajanTuBHas Ajoxa. AJTOpUTM JABOMYHON SKCHOHEHIHATbHON
OTCpOUYKHU. JIpeBOBUAHBIC WJIM CTEK-aJTOPUTMBI pa3perieHus
KOH(JIMKTOB. Ocobennoctn peanu3anuu aITOPUTMOB
CIIy4yallHOTO ~MHOXXECTBEHHOI'O JIOCTyla B COBPEMEHHBIX
JIOKAJBHBIX CETSIX Mepeavyd JaHHBIX (Ha MpUMEpEe CTaHIapTOB
802.3, 802.11).

Paznien 4 CereBoil ypOBEHb U TPAHCIIOPTHBIA YPOBHHU.
IP-anpeca. Knaccudukanus IP-agpecoB. Ctpykrypa |IP-nakera.
Opranm3anus MapuipyroB B ceTH. [lOHSTHE MapIIpyTHBIX
tabmun.  Opranmzanmss  multicast-nepenau.  CoorBeTcTBUE
mexnay IP u MAC- agpecamu. Tpancnopthbiii yposerb. UDP-
IIPOTOKOJI. CayxebHble  mpoTokoabl. | CP-mpoToKOL.
OcHoBHble mnpuHIUINBI padoTel TCP-mpotokona. AJNTOpUTM
MeIeHHOTO cTapTa. OrmeHka kod(QuImenTa UCoIb30BaHUS
ka”aia juisi TCP-nipoTokora.

Paznen 5 IlpukiianHoi ypOBEHb.

YpOBHHU, pacnonokKeHHbIE BBIIIE TpaHCIOPTHOTO. [IpuknagHon
ypoBeHb. [IpocTteiimme npOTOKOIBI INPUKIATHOTO YPOBHS.
OOmass cxema aHalu3a MPOTOKOJNA MPHUKIAJAHOTO YPOBHS.
[IpoTokon mepemayn B pealbHOM MacmiTabe BpPEMEHHU.
[TosiBieHHEe TIPOMEXKYTOYHOTO YPOBHSI MEXAY NPUKIAAHBIM U
TpaHCIIOPTHBIM ypoBHeM. OcHoBHble uaen RTP-nportokona.
IMpokoner  mpukiagHoro  yposas  (HTTP-  mpotokou,
pacmupenue HT TP-nipotokosa, FTP-tipoTokout u apyrue).

Paznen 6 MuTerpanus cereit nmepegadn JaHHbBIX.

WNHrerpanus cereil mnepenaun AaHHbIX. VcTopus pas3BuTus
cereil  meperaud  JaHHBIX. OO6oOueHHass  MoJielNb
WHTETPUPOBAHHOW CHUCTEMBI T€pelavyd JaHHBIX (Ha TpuMepe
cetru LTE). Mogenu, OIMCHIBAIOIIME B3aWMOJCHCTBHE
aboHeHTOB ¢ 0a3oBoi craHuuend. OCOOEHHOCTH MOCTPOCHUS
(¢u3MYeckoro  ypoBHS ~ BOCXOJIIEr0  KaHajma.  3ajaud,
CBS3aHHBIE C D2HEProdPp¢GeKTUBHON padoToN aOOHEHTCKHUX
ycTpoiicTB.  DHeprodddexTuBHas  paboTta  aOOHEHTCKOTO
YCTpOWCTBa TIpU MpUEME JaHHBIX OT 0a30BOW CTaHIIUU.
Mogenu mOTOKOB COOOUIEHHH Ui COBPEMEHHBIX M IS
Oynymmx cereidl. Monaenp BXOJHOrO TIOTOKa C JABYMS
cocTossHUsAMU. CriocoObl MOBBIIIEHUS YPPEKTUBHOCTH PabOTHI
OECIIPOBOIHBIX CUCTEM Nepeaad HH(OPMAIIHH.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJI0EMKOCTh

U3 Hux No
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYyTOEMKOCTh, |MPaKTHYECKOH |pa3mena
/1 3aHATUN 3aHATUN (gac) MOJTOTOBKH, | IHACIUT

(dac) JIUHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero




4.4. JlabopatopHble 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATHH U UX TPYJOEMKOCTh IPUBEIEHBI B TabnuIe 6.

Tabmmua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne Hanmenosanne 1a60paTOPHBIX paGoT TpynoeMKOCTb, | TPAaKTUYECKOW | pa3aena
n/m (uac) MOATOTOBKH, | JMCIIMII
(dac) JIUHBI
Cemectp 6
1 | Ucnonp3oBaHue IMKIMYECKUX KOJIOB 4 4 2
2 | MonenupoBanue paboThl IIPOTOKOJIOB 3 3 2
KAaHaJbHOTO YPOBHS. AJIFOPUTM C
OXKHUJIaHUEM. AJITOPUTM C BO3BPATOM.
3 | MoaenupoBaHue pabOThI IPOTOKOJIOB 3 3 2
KaHAJIBHOTO YPOBHsI. AJITOPUTM C
CEJICKTUBHBIM TIOBTOPCHHEM.
4 | MonenupoBaHue pabOThI POTOKOJIOB 4 4 3
MIOJTyPOBHS YIIPABIICHUS JOCTYIIOM K Cpe/e.
Asroput™m Ajoxa.
5 | MoaenupoBanue paboThl IPOTOKOJIOB 3 3 3
MOJTyPOBHS YIIPABIICHUS TOCTYIIOM K Cpe/Ie.
JIpeBOBHIHBIC WIIH CTEK-aJITOPUTMBI
paspenieHus KOH(MIMKTOB.
Cewmectp 7
6 | MoxenupoBanue pabOThI IIPOTOKOJIOB 4 4 4
TPAHCHOPTHOTO YPOBHS
7 | Onenka ko3¢ UIMeHTa HCIIOTH30BaAHUS 4 4 4
kanana juisi TCP-npoTtokorna.
8 | MoaenupoBaHue pabOThI MPOTOKOJIOB 3 3 5
npuksagHoro yposHs. HTTP- npoTtokosn
9 | MoaenupoBaHue pabOThI MPOTOKOJIOB 3 3 5
npUKIaaHOro ypoBHs. Paciupenune HTTP-
IPOTOKOJIA
10 | MonenupoBanue pabOTHI POTOKOJIOB 3 3 5

MPHUKJIaJHOro ypoBHs. FTP-poTokon

Bcero 34 34

4.5. KypcoBoe nMpoeKkTUupoBaHuE/ BHITOTHEHUE KyPCOBON PabOThI

HCJIL KprOBOfI paGOTLIZ MNOCTPOCHUC CHUCTCM IICp€Aaynu C YaCTOTHBIM PpPa3aCICHUC

KaHaJIOB WJIM IOCTPOEHUE CUCTEM IIepeiaull ¢ BpEMEHHBIM Pa3/IeJIeHUE KaHaJIoB.
YacoB npakTHUECKON MOATOTOBKU: 17
[IpumepHbIe TeMBbI 3a1aHU HA KypCOBYIO paboTy npuBeeHsl B pazaene 10 PILI.

4.6. CamocrosTenpHas padoTa 00yJatOIIXCs
Bunasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0uLe 7.

Tabnuna 7 — Buabl caMocToATeIbHOM paboThl M €€ TPYJ0EMKOCTh

Bcero,

Bua camocrositensHOM paboThI qac

Cemectp 6, yac Cemectp 7, yac




1 2 3 4
H3ydeHue TeopeTHuecKoro MmaTepuania 21 11 10
nucuuriuael (TO)
Kypcoroe npoektuposanue (KII, KP) 27 27
[ToaroroBka K TEKymiemy KOHTPOIIIO 15 5 10
ycneBaemoctu (TKY)
IToaroroBka K MpOMeEXyTOYHOMU
arrectanuu (I1A) 15 > 10

Bcero: 78 21 57

5. IlepedyeHnb yueOHO-METOUYECKOTO 0OECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThI 00yUaIOMIUXCS [0 JUCHUIUTHHE (MOJIYJIIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl IS CaMOCTOSITEIIbHONH Pa0OThI OOYYAIONIMXCSl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/IaHUH MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U JICKTPOHHBIX YUEOHBIX H3TaHUI

Komuectso
AK3EMILTIPOB B
HTudp/
Oubmmorexe
URL bubnuorpadudeckas ccpuika
(kpome
azapec
ANIEKTPOHHBIX
9K3EMILISIPOB)

https://lib.quap.ru/jirbis2/components/com irbis/pdf view/?926056
OCHOBBI HOCTpOGHI/I}I I/IH(i)OKOMMYHI/IKaLII/IOHHLIX CUCTCM U ceTeﬁ .

[ DnexTpoHHBIH pecypc] : yuebHOe mocodue : B2 4. 4. 1/ A.

M. Tropnukos, U. A. Ilactymok, A. B. bopucosckas ; C.-Iletepd.
rocC. YH-T a3pOKOCM. IPUOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIE
nad. - Cankt-IlerepOypr : U3n-so I'VAIIL, 2019. - 111 c.

https://lib.guap.ru/jirbis2/components/com_irbis/pdf view/?26703
NudokoMmmyHHUKAIIMOHHBIE CceTH. MoJenupoBaHHe U  OlEHKa
BEPOSATHOCTHO-BPEMEHHBIX XapaKTEPUCTUK : [ ODJIEKTPOHHBIN
pecypc] : monorpadus / O. U. Kyty3os, T. M. Tarapuukosa ; C.-
[Terep6. TOC. YH-T a’pOKOCM. TPHUOOPOCTPOCHUS. - DJIEKTPOH.
tekctoBble faH. - CI16. : M3n-Bo 'VAII, 2015.-382 ¢

https://lib.guap.ru/jirbis2/components/com_irbis/pdf view/?490479
MatemaTuueckue CXeMbl W aNTOPUTMBI  MOJEIUPOBAHUS
MH(POKOMMYHHMKAIIMOHHBIX CHUCTEM : [ DIEKTpOHHBIN pecypc]| :
yuebHoe mocobue / O. U. Kyrysos, T. M. Tarapaukona; C.-
[Terep6. TOC. YH-T a’dpOKOCM. TPHOOPOCTPOCHUS. - DJIEKTPOH.
texcToBbIe mad. - CII6. : Usn-Bo I'VAII, 2013. - 147 ¢

https://lib.quap.ru/jirbis2/components/com_irbis/pdf view/?324677
SamuieHHble MHOOTEICKOMMYHHUKAIIMK. AHAlIM3 W CUHTE3 | [
OnexkTpoHHBIA pecypc] : monorpadus / H. H. Momak ; C.-Iletep0.
roc. yH-T a3pOKOCM. MPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIC
nan. - CII6. : U3n-Bo I'VAII, 2014. - 197 c.

http://znanium.com/bookread.php?book=408650 Beenenue B
MH()OKOMMYHHUKAIIMOHHBIE TeXHONIOrHK: YuyebHoe nocodue / JL.T'.
l"arapuna, A.M. baun u ap.; [lox pen. 1.T.H., mpod.



https://lib.guap.ru/jirbis2/components/com_irbis/pdf_view/?926056
https://lib.guap.ru/jirbis2/components/com_irbis/pdf_view/?26703
https://lib.guap.ru/jirbis2/components/com_irbis/pdf_view/?490479
https://lib.guap.ru/jirbis2/components/com_irbis/pdf_view/?324677
http://znanium.com/bookread.php?book=408650

JL.I".T'arapunoii - M.: 1/l ®OPYM: HUL] UTH®PA-M, 2013. - 336
c

http://e.lanbook.com/book/5185

Kpyk, b.1. TenekoMMyHHUKalIMOHHBIE CUCTEMBI U ceTh. T1.
CoBpeMeHHBIE TEXHOJIOTUH. [ DIEKTPOHHBIN pecypc] : YueOHble
nocobust / b.1. Kpyk, B.H. ITonantonomnyno, B.II. IllyBamos. —
OnexTpoH. naH. — M. : 'opsiuas

ymausa-Tenexom, 2012. — 620 c.

http://znanium.com/bookread2.php?book=411566
MHOroKaHaIbHbIC TEIEKOMMYHHKAIIHOHHBIE CUCTEMBI: Y YeOHUK
s By3oB / B.H. I'opnuenko, M.C. Tepenkuii. - 2-e u3f., ucrnpas.
u jon. - M.: I'op. niunug-Tenekom, 2013. - 396 c.

7. IlepedyeHb AIEKTPOHHBIX 0OpPa30BaATEIbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»

[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OPMaLOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS JUCLMILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJEKOMMYHUKAMOHHOU cetu «HTepHEeT»

URL anpec HaumeHnoBanue

https://e.lanbook.com/ DieKTpoHHAass OMOIMOTEYHAsI CHCTEMa

https://znanium.com/ DieKTpoHHAass OMOIMOTEYHAsI CHCTEMA

https://lib.guap.ru/jirbis2/ | bubmuorexa I'YAII

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHI
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHS, HCIIOIB3yEeMOTO TIPH OCYIIECCTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3yEMOT0 MMPOTPAMMHOTO OOeCTICUeHUs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne i/ HammenoBanme
1 MS Office
2 MS Windows
3 MS Visual Studio
4 Matlab
8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CHCTEM,HUCIIOIb3YEMBIX pH

OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOoIlecca Mo JUCIUILTHHE
[lepeuenb UCHONB3yEMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabnuie 11.

Tabmuua 11— Ilepedyenb HHPOPMALIMOHHO-CIIPABOUHBIX CUCTEM

No /1t HaunmenoBanue

He npenycmotpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCITUILUTHHE, TIPECTaBICH B TabmuIel 2.
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Tabmmma 12 — CoctaB MaTepruaabHO-TEXHUUECKON 0a3bl

Ne HanmeHnoBaHue cOCTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 ®onp ayautopui 'Y AIl qyist mpoBeeHust 3aHATUI
JIEKIIMOHHOT'O U CEMUHAPCKOT0 (IMMPAaKTUYECKOT0) THIIA,
TPYIIIOBBIX ¥ MHIMBUIYaTbHBIX KOHCYJIbTAIIUH, TEKYIIETO
KOHTPOJISI U POMEKYTOYHOM aTTECTALIUH.

Criennanu3upoBaHHas MeOelb; TEXHUUECKUE CPeACTBa 00ydeHUs,
CITy’Kalliue IS TIpeICTaBIeHns yuebHoi nHdopMalnu 00IbIIon
ayJUTOPHUH; IEPEHOCHON HA0OP AEMOHCTPALIMOHHOTO 000py10BaHUs

2 | JlabopaTopus ceTeii U cucTeM nepenayu HHGOpMAIUH ayn. 14-28,
ya. bonsmas Mopckas,
Crnenmanu3upoBaHHas MeOellb; TEXHHYECKHE CPEICTBA 00yUeHHUS, 67

CITy>Kalliue ISl TIpeICTaBIeHus1 yueOHo# nHpopMaIuu O0IbIIon
aynutopun; naboparopHoe obopynosanue (II19BM - 10 mir.,
00bEeJMHEHHBIE B JJOKATBHYIO BEIUUCIUTEIBHYIO CETh C BBIXOAOM B
BBEIYUCIUTENBHYIO ceTh | Y AII u lHTepHET, CTEHABI C KOMMYTAIIHEH
MIAKETOB M KOMMYTalLlUeH KaHAJIOB, CTPYKTypUPOBaHHAas KaOenbHast
cucTeMa, CTOMKH ¢ TeJICKOMMYHHUKAIIHOHHBIM 000PYI0BaHUEM,
crcTeMa MUTAHUS U BEHTWIALUH, SMYJIATOP aKTUBHOT'O CETEBOTO
000pyT0BaHHs)

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJI MPOBEIACHHUS MPOMEKYTOYHOW AaTTeCcTalluu
00y4JaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEICTB JJIsl MPOBEACHUSI MPOMEKYTOYHON aTTecTalluu

Bu mpomMexyTo4HOM aTTecTalluu [TepedeHb OIIEHOYHBIX CPEJICTB
DK3aMeH Cnucok BOMPOCOB K IK3aMEHY
3aueT Cnucok BONpOCOB;
BrimonHenue KypcoBoi paboThl DKcrepTHas OIlEHKa Ha OCHOBE TpeOOBaHU K
COAEP)KAHUIO KypCOBOM paboThI o
JUCLUIJINHE.

10.2. B kayecTBe KpUTEpUEB OLEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMI OOYYalONMMHCS TPUMEHSETCST 5S-0ajutbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXXET UCIOIb30BaThCS
100-6amnpHast ~ mKaja ~ MOMYJBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCHUTETa,  IpaBHia
UCTIOJIb30BaHUSI KOTOPOW, YCTaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMITETEHLIUH

OrreHKa KOMITETEHITUHN

XapakteprucTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0ayupHas mIKana PAKTCp (bopmmp

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN

MaTepHal;
«OTJIMYHO» — YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €T0 U3J1aracr;
«3aYTEHO» — OMHUpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIBHOW JIUTEPATYypHI,

TECHO IPHUBA3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHUSA C Hp&KTH‘—ICCKOﬁ
ACATCIIbHOCTBIO HAIIPABJICHHUS
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— yMeJ10 00OCHOBBIBAET U ApTyMEHTUPYET BbIIBUTaEMbIE€ UM UJICH;
— JIeJaeT BBIBOJIBI U 000O0IICHUS;
— CBOOOIHO BJIAZICET CHCTEMON CIIEHUANIN3UPOBAHHBIX MMOHITHH.

«XOpoHIOo»
(GauTCHO»

— 00yYaroNUiCs TBEPIO YCBOMII MPOrPaAaMMHBIN MaTepHajl, IPaMOTHO H
M0 CyIIECTBY H3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C MPAKTHYCCKOH JESITECIbHOCTHIO
HATPaBIICHUS;

— apryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— BJIAJCCT CHCTEMOM CIICIIMAIM3UPOBAHHBIX OHITHIA.

«Y/IOBJICTBOPUTEITLHO
«3AYTCHO»

— o0yuyaroluiicss yCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepual,
II0 CYLIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTYpHI;

— JIONyCKaeT HECYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYJHEHUsS B IIPAKTUYECKOM IPUMEHEHHHM 3HAHUMI
HallpaBJICHUS,

— cn1abo apryMEeHTUPYET Hay4yHbIe TOJI0KEHUS;

— 3aTpyHsAeTCs B (POPMYIMPOBAHUN BBIBOJOB U 0000OIICHUI;

— 4YaCTUYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX IIOHITHUM.

«HEYIOBJICTBOPUTEIIEHOY
«HE 3aUTEHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPAMMHOTO
MaTepuana,

— JIOMYCKAeT  CYIIECTBCHHbIC  OIMMOKM W  HETOYHOCTH  TIPU
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaPaBIICHUY;

— UCTIBITHIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOXKEHHUS;

— He GOpMYJIHPYET BBIBOJIOB M O00OIICHUI.

10.3. TunoBble KOHTPOJILHBIE 33/1aHUS WM UHbIE MaTepPHAIIbI.
Bomnpocsr (3amaun) nmst sKk3ameHa mpeicTaBlieHbl B Tadumie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne n/nn [lepeuens BonpocoB (3aa4) AJs IK3aMeHa Koz
UHAMKATOpa

1. ANTopUTM JEKOIUPOBaHUS 1J1s1 OOHAPY>KEHHSI OIUOOK. OIIK-3.V.2
PaccmoTpers BapuaHT, KOrja npuMeHsiloTcst He 1Bou4Hble | OIIK-4.V.1
KOJIbI.

2. Oco0eHHOCTH pean3alluy aJropuTMa JeKOUPOBAHHUS B T1K-1.3.1
COBPEMEHHBIX CHUCTEMax. Mcronb30oBaHNe IUKINYECKUX
KOJIOB JIsI OOHAPY)KEHHUS MaKeToB omnookK. Jloka3aTh
JKBHMBAJICHTHOCTD IBYX BADHMAHTOB CKOANPOBaHUS.
PaccMoTpeTh U NpUBeCcTH 10KA3aTEJLCTBO VIS CJIyvas,
KOI'/Ia MAKeT OIMO0K HAXOAUTCS B IPOU3BOJIbHOM MecCTe.

3. OreHka BEPOATHOCTH OIMUOKH JIEKOIUPOBAHUS. OIIK-3.V.2
Hcnonp30BaHne MMUTAIIMOHHOTO MoJennpoBanus Juist oueHku | OIIK-4.V.1
BEPOSTHOCTH OIIMOOK AeKoIupoBaHus. Beibop uucna
9KCIIEPUMEHTOB.

4. Boruncnenue BepxHei oleHKH AJ1s BEPOSITHOCTH OIIUOKH OIIK-3.Y.2
JEeKOAUPOBaHMsl. BrrarcieHne BepOsSTHOCTH OLTUOKU OIlIK-4.¥.1
JIeKOIUPOBAHHSI.
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S. Ilepenaua naHHBIX MO KaHATY ¢ 00paTHOM CBA3bI0. bazoBas OIIK-3.3.1
MOJICJIb CHCTEMBI IIepeIaun ¢ 00paTHOH CBS3BIO. OIIK-3.3.2

6. VYder ommbok B 00paTHOM KaHaie. Bolunciaenue OIlK-4.V.1
MHMHUMAJIBLHOT0 YHCJIAa OUT, KOTOPOE HYKHO /IS Nepeaayun
HOMepa makera.

7. VYuer 3a7ep>KKU B OJIyYEHUH KBUTAHIIUU. AJITOPUTM C OIIK-3.3.1
oxkusianueM. Mcrnoiap30Banne UKIOB pereHepaiuu s OIIK-3.3.2
OLIEHKHU K03()(puIMeHTa NCII0JIb30BaHMsl KaHaJIa.

8. ANropuT™ ¢ BO3BpaTOM. OIIK-3.3.1

OIIK-3.3.2

9. ANTOpUTM C CENIEKTUBHBIM IOBTOPEHUEM. AJIbTEpHATUBHbBIE OIIK-3.3.1
MOJIXO0/IbI JJISl OpTraHU3allMi TOBTOPHBIX MEepeiad B KaHaJe ¢ OIIK-3.3.2
3aJIep’KKON. AJITOPUTM C BUPTYaJIbHbIMU KaHAJaMH.

ANropuT™ nepeaauy 1o KaHaily ¢ BBICOKON BEPOSITHOCTBIO
OIIHUOKH.

10. CeMunypoBHEBasI MOJIEIb B3aUMOIEUCTBUS OTKPBITHIX OIIK-3.3.1
BBIUHUCIUTENBHBIX cucTeM. [loHsITHE TpOTOKOIIA U OIIK-3.3.2
nHTepdeiica.

11. Knaccudukanms MeTo10B yrpaBiieHUsI TOCTYTIOM K CpeJIe. OIIK-3.3.1

OIIK-3.3.2

12. OcHOBHBIE CBEICHUS U3 TEOPUU MACCOBOTO OOCTYKUBAHUSI. OIIK-3.3.1
[Ipocreiinme cCHCTEMbI MaCCOBOTO 00CITY)KUBaHUSI. OIIK-3.3.2

13. CHuHXpOHHAs CUCTEMA C IOCTOSIHHBIM BPEMEHEM OIIK-3.3.1
00CITy>)KMBaHU4. OIIK-3.3.2

14, AHanu3 10cTyna ¢ pa3/ieJIeHUEM BPEMEHU Ha KaUeCTBEHHOM T1IK-1.3.1
YpOBHE.

15. AHanus 10CTyIa 1o 3apocy Ha Ka4eCTBEHHOM YPOBHE. IK-1.3.1
CpaBHeHue 10CTyIIa 10 3alpocy U IOCTyIa C pa3/iesieHueM
BpPEMEHH.

16. ba3oBas MozesIb CHCTEMBI CO CITy4ailHbIM MHOKE€CTBEHHBIM OIIK-3.3.1
JIOCTYIIOM B KaHaJe. OIIK-3.3.2

IK-1.3.1
IK-1.3.2

17. AAropuT™M city4aifHOro MHOKecTBeHHOro noctyna. AnroputM | OIIK-3.3.1
Anoxa. OIIK-3.3.2

18. PaznoBuHOCTH anroputma Anoxa (ontuManbHbli anroputm | OIIK-3.3.1
Anoxa, aganTuBHasg AJl0Xa, aTOPUTM JBOMYHON OIIK-3.3.2
9KCIIOHEHIIMAJILHOM OTCPOUKH).

19. OcobeHHOCTH peanu3anuu aaroputMa Ajgoxa u ero OIIK-3.3.1
Pa3HOBUIHOCTEH (BEPOSITHOCTHBIM U MHTEPBAJIbHBII OIIK-3.3.2
BAapUAHTHI).

20. OcobeHHoCTH paboThl ArOpUTMa AJI0Xa U €ro OIIK-3.3.1
Pa3HOBHIHOCTEH B CHCTEME C OOJIBIITUM YHCIIOM a0OHEHTOB. OIIK-3.3.2
JlpeBOBHIHBIE AJITOPUTMBI pa3pelIeHus] KOH(IMKTOB.

21. Cpennee Bpemsi pa3pelieHust KOH()IUKTa B CTEK-aJITOPUTME. OIIK-3.3.1

OIIK-3.3.2

22. PaGora anroputmMoB ciyyaitHOro MHOKecTBeHHOro aoctyna B | OIIK-3.3.1
KaHase ¢ urymamu. Pabora anroputma Asoxa B KaHalle C OIIK-3.3.2
JIOKHBIMH KOH()JIMKTAMHU.

23. Pabora crek-anropurma B KaHaje ¢ JIO)KHbBIMU KoHpmukTamu. | OITK-3.3.1

OIIK-3.3.2
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24. OcCo0eHHOCTH pealn3aliy arOPUTMOB CIIy4aifHOT'O [IK-1.3.1
MHOECTBEHHOI'O JOCTYIIa B COBPEMEHHBIX JIOKalnbHbIX ceTax | [1K-1.3.2
nepeaayy JaHHbIX.

25. VYHpoleHHbIH aHaIu3 aIropuTMOB MHOXKecTBeHHOTO Aoctyna | [1K-1.3.1
JUISL TOKAJIbHBIX ceTell. BbluMc/ieHne KPpUTHYECKOI 0 TIK-1.3.2
BXO/IHOT'0 NMOTOKA IJIfl CJIy4Yasi, KOT1a KOH(IMKT U ycrex
HMEIOT Pa3HYI0 JJIMTeIbHOCTb.

26. ®dusnyeckuii ypoBeHb. Pazonenne pu3nueckoro ypoBHs Ha OIIK-3.3.1
IIO/1lypPOBHHU. OIIK-3.3.2

[MK-1.3.1
[K-1.3.2
I1K-1.3.3

27. ITogypoBeHb MOAYIIIIMOHHOIO KoaupoBaHus. [Ipumepsl [IK-1.3.1
MOJYJISIIUOHHBIX KOJIOB.

28. [TomypoBeHb COPSKEHUSI CO CpeIoi U pU3UIecKas cpea. OIIK-3.3.1

OIIK-3.3.2

29. CereBoii ypoBens. Kiaccuduxanus [P-agpecos. OIIK-3.3.1
Omnpenesienne noarpynnsl ip-agpeca. Haiitu koin4ecTso OIIK-3.3.2
multicast u unicast agpecos. IK-1.3.1

IK-1.3.2
IK-1.3.3

30. Crpykrypa IP-nakera. Y3HaTh KOJM4Y€CTBO OUT B 101 IK-1.3.1
“nauna gaHubix” u “KC”. PazoopaTth cnocod BoIYUCIEHUS
“KC”. BbIACHUTb KaKO0#l KOJIH4€CTBO OIIHO0K MOKHO
00HAPYKUTD.

31. MapmpyTtuzanus B cetH internet. [lorsTHE MapmIpyTHBIX [IK-1.3.1
tabnun. Opranuszamus unicast 1 multicast-nepenaun. Kak
HY’KHO OPraHHM30BbLIBATH MAPLIPYTHYIO Ta0JIHILY, YTOObI
0THaJIa He00X0AMMOCTh XPAHUTh BCE ajjpeca B KakK/I0M
y3Je.

32. [Tonsarue o MAC-aapecax. CoorBerctBue mexay IP u MAC- | I1K-1.3.1
aJipecaMu.

33. TpancnoptHelii ypoBeHb. UDP-nipoToko:. YnpounieHHoe OIIK-3.3.1
onucanue cTpykrypbl UPD-nakertos. OIIK-3.3.2

34. CayxeOHble TPOTOKOJIBI ceTH internet. Mcnonb3oBanus IK-1.3.1
ICMP-nipoTokoia Jij1st aHaIN3a XapaKTePUCTHK CETH.

35. TCP-nporokon. OcHoBHas uzaes TCP-nporokona. IK-1.3.1
Pa3o0parbest kKak yerpoen 3aroioBok B TCP-nakere.

36. Ileperpyska cetu npu padote TCP-npoTokona. AIroputm IK-1.3.1
MEJIJICHHOTO CTapTa.

37. Onenka koadduimenTa ucnonb3oBanus kanana s TCP- OIIK-3.¥.2
MIPOTOKOJIA. OIlK-4.Y.1

38. YpoBHH, pacroyioKeHHbIE Bbille TpaHcnopTHOro. Beinenenne | OIIK-3.3.1
Ha IPUKJIAJTHOM YPOBHE CIIELIMAIBHOr0 noayposHs. RTP- OIIK-3.3.2
MPOTOKOJL.

Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabmuua 16 — Borpocs! (3a1aun) ais 3aueta / qudd. 3auera
Kon
Ne i/t [Tepeuens BompocoB (3a1a4) amns 3adera / qudd. 3adera HHKATOPA
1. THIOBOM AJITOPUTM MCIIOIB30BAHUS [IUKJIMYECKUX KOJIOB JIJIS OIIK-3.3.1
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oOHapyXeHHS OIIMOOK B CETAX Mepeladyn JaHHBIX. AITOPUTM
paboThI KOJIepa U JICKoJIepa B peXKUME OOHAPYIKEHHSI OIUOOK
(2 BapuanTa).

OIIK-3.3.2

Hcnonp30BaHne MUKINIECKAX KOJAOB I OOHAPYKCHHS
MAKETOB OLLIUOOK.

OIIK-3.3.1
OIIK-3.3.2

Oco0eHHOCTH UCTIOIB30BaHUS TUIIOBOT'O AJITOPUTMA B
peanbubix cucremax. Ha oriimuno. lokasars
JKBHBAJEHTHOCTb JIBYX BAPHMAHTOB pPadoThI JAeKoaepa.

ITK-1.3.1

Brrunciaenue BCPOATHOCTHU OIIMOKH ACKOOHUPOBAHUSA, OLICHKA
BCPOATHOCTHU OIINOKHU JACKOAUPOBAHUA

OIIK-3.Y .2
OIIK-4.Y.1

Hcnonn3oBanue HUMUTALIUOHHOI'O MOJCIUPOBAHUA 1JIs1 OLICHKU
BCPOATHOCTH OIINOKHU JACKOJAHUPOBAHMU.

OIIK-3.Y .2
OIIK-4.Y.1

CeMuypoBHEBasi MOJIEIb APXUTEKTYPbI B3aUMOJEHCTBUS

BBIYHCIUTENLHBIX cucTeM. Ilonsarue I/IHTep@eﬁca " IIPOTOKOJIA.

[IpuBecTr mpuMepsl MPOTOKOJIOB.

OIIK-3.3.1
OIIK-3.3.2

KananpHbiil ypoBeHb. Opranuszanus “HaJiexKHON” nepeadu 1o
“HeHaJeKHOMY ™ KaHally CBA3M. MaeanusupoBanHas Mojieib
cucteMsl. [IpocTelinmii airopuT™ ¢ KBUTUPOBAHUEM.
AJNTOPUTM C KBUTUPOBAHUEM MPU OTPAHUYEHUN HA YHCIIO
nepenad. Cm. aab. Ne2

OIIK-3.3.1

Y4er omubok B 00patHOM KaHaue cBsizu. CM. j1ad. Ne2

OIIK-3.3.2

VYyer 3a1epKKU B KaHalle. AJITOPUTM C 05KUJITAHUEM.
KoadduunenT ncnonbzoBanus kaHajia. AJTOpUTM €
BO3BpPaTOM

OIIK-3.3.1

10.

AJTOPUTM C CEJIIEKTUBHBIM MTOATBEPKICHUEM.
AJpTepHAaTUBHBIE AITOPUTMBI IIPH MEpeladye Mo KaHaLy ¢
3aJEPKKOM.

OIIK-3.3.2

11.

[TomypoBeHb yrpaBiIeHHsI TOCTYIIOM K cpejie, pa3ielicHue
KaHaJIBHOTO YPOBHA Ha MoaypoBHH. Kiaccudukanus MeTo10B
pazjziesieHus 00IIero KaHaia.

OIIK-3.3.1

12.

AHanus MetofoB foctyna. OCHOBHBIE CBEICHMS U3 TEOPUH
MaccoBOro 00CIyKuBaHUs. AHAIN3 IPOCTENUIIEH CHCTEMBI
MaccoBOr'0 00CITy>KMBaHUs C TOCTOSTHHBIM BpEMEHEM
oOciry:)xuBanus. MoJelb IyacCOHOBCKOTIO BXOJHOT'O MTOTOKA.
I'enepupoBaHue caydaiHbIX BEJIMYMH METOAOM OOpaTHOMN
GyHKIUH.

OIIK-3.3.2

13.

Ananu3 paboTsl cHHXpOHHOI#1 crcteMbl M/D/1 1 BhlunCICHUE
CpEIIHEeTO YHCIIa 3asIBOK B CHCTEME.

IK-1.3.1

14.

CBs3b MCKIOY CpCIlHCfI 3a):[ep>1<1<01”4 " CPpCIAHUM YUCIIOM 3asIBOK
B CUCTCMC.

IK-1.3.1

15.

Ananmuz MCTOJOB JOCTyIIa Ha KAYECTBCHHOM YPOBHC.
3aBUCHMOCTb CpCIlHCfI 3aZICPKKNU OT HHTCHCUBHOCTU BXOAHOT'O
IIOTOKa JJId pasacICHUS BpEMCHHU.

[IK-1.3.1

16.

AHanu3 METOJI0B AOCTylla Ha KAYECTBEHHOM YPOBHE.
3aBUCUMOCTD CpEHEN 3aE€PKKH OT UHTEHCUBHOCTH BXOJHOTO
MOTOKA JUISL IOCTYIIA 10 3a1pocCy.

IK-1.3.1

17.

AHanm3 cIry4aiHOTro JTOCTYIIa Ha KAY€CTBEHHOM YPOBHE.
CpaBHeHuE ciTy4aliHOro JOCTyIla C paHee pacCMOTPEHHBIMU
CHUCTEMAaMH.

[IK-1.3.1

MpEICTaBICHBI B Ta0nwmie 17.

[lepeuenr TeM s KypcOBOTO MPOEKTHUPOBAHUSA/BBIIIOIHEHUSI KYypCOBOM pabOThI
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Ta6mmma 17 — [lepedenp TeM I KypCOBOTO TPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOH PaOOTHI

Ne i/t

[TpuMepHBIii IepedeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBIIOIHEHUS
KYpCOBOM paboThI

Peanu3oBath cTangapTHBIE aNTOPUTMBI (HOPMHUPOBAHHS KOHTPOJIEHOM cymMMbl CRC-
16, CRC-32. [TlyTeM UMUTAaIIMOHHOTO MOJAETHPOBAHUS UCCIIEIOBATh PabOTy 3TUX
anropuTMoB B KaHaie [ minp0Oepra-Ommnora. Caenars BBIBOJBI, B KAKUX CITydasx
1esiecoodpa3Ho ucnonb3oBath anroputm CRC-32.

PeanuzoBate anroput™M «JlBomuHOM OKCHOHEHUHAIbHON OTCpOUYKH» JIBYMS
croco0amu:

a. MOJeIupoBaHUE PaOOTHI KaXI0T0O MOJIb30BATENS;

b. monenupoBaHue Ha OCHOBE MapKOBCKOM IICTIH.
CpaBHUTH JIaHHBIE CIIOCOOBI MOICTUPOBAHUS IO CIOKHOCTH.

Peann3oBaTh MMUTAIIMOHHOE MOJICTUPOBAHUE aITOPUTMa MeaiieHHoro ctapra 1CP
IIPOTOKOJIA.

PeanuzoBath Bepcuro yrunthl Ping Ha UDP makerax. Peann3oBaTh npuiiokeHue,
KoTopoe Oyner ciaymars 3afaHHelii mopT. IlpoBepka mporpaMmel  Oyzaer
OCYIIECTBIIATHCS CIEAYIOINUM 00pa3zoMm:
a. JlBa KOMIBIOTEpa HaXOJATCS B OJHOM CETH, HA OAHOM 3aIlyCKaeTCs
peanu3oBaHHas yTwiuTta Ping Ha IP agpec BTOporo KomImbloTepa.
Ecnmu  BTOpoil  KOMIbBIOTEp  BKJIIOYEH, TO  NPUHHUMAETCS
coorBercTBytomee |ICMP coolmenue, B NMPOTUBHOM Ciydae IO
UCTEUCHUM TaliM-ayTa HYXHO c(opMupoBaTh cooOlieHue o6
omunokKe.
JIBa KOMIIbIOTEpa HAXOIATCS B ONHOM CeTH, Ha OJHOM 3amyckaercs ping na IP
azpec BTOporo kommblorepa. Ha BTOpoMm 3amyckaercss NpuiIOkKEHHE MepexBara
[IaKeTOB, B JTOM Cllydae, IO MCTE€YEHUH TalM-ayTa HYKHO C(HOPMHUPOBATH
coo0I11enre 00 omuoKe.

PeanuzoBats ytunuty Trace-rout na UDP makerax. Ilpu 3amycke peanusyemoit
YTWINTBI Ha OJHOM KoMmbtoTepe Ha |IP agpec BToporo xommbroTepa B CETH, Ilie
OosblIe IByX KOMIBIOTEPOB, JOJKHA BBIBOAUTHCSA HHPOpMalLus o koauuectse U 1P
azpecax TPOMEXKYTOUYHBIX Y3JIOB M 3aJepKKax 10 Kakaoro ysna. JlanHas
uHpoOpMalKs J0JKHA COBIAAATh C TOM, YTO BBIBOJUTHCS IPU 3aIlyCKe peabHOU
yTHIIUTHI Trace-rout.

PeamuzoBath HMHUTAIIUOHHOC MOJCIIUPOBAHUEC AJITOpUTMA IIEpEaavn BUIACO Tpa(I)I/IKa
Ha ocHoBe HTTP-streaming.

Peanu3oBaTh UMUTAIIMOHHOE MOJIEIHpPOBaHUE anroputMa nuHamudeckas ALOHA
1o cTanaapty paauodactotHoi uaeHtudukammu ISO/IEC 18000-6:2004(E).

PeanuzoBaTh MMHUTAIIMOHHOE MOJEIMPOBAHHE OJOKMPOBAHHOIO HEYIYYIIEHHOTO

CTEK-aJITOpUTMa IO CTaHAapTy paaunodactoTHol uaeHTudukamuu ISO/IEC 18000-
6:2004(E).

PeanuzoBath nmMuTanmonsoe monenupoBanue anroputma NAMA (Node Activation
Multiple Access) st aereHTpaIn30BaHHON CETH.

10

PeanuzoBath mmHTanMoHHOE MojenupoBaHue anroputmMa ALOHA mis ciywas,
KOTJIa B CHCTEME MMEETCsl HECKOJIPKO KaHAJIOB MHO)KECTBEHHOT'O JIOCTYTIA.

11

PeanmuzoBath MOZACIINPOBAHUC TCP MIpOTOKOJIa B CPEAC ns3. I/ICCJ'IC,[[OBB.TL B KaKHX
cilydadx OJjid OLCHKH IMPOHU3BOAUTCIIBHOCTU IIPOTOKOJA MOXHO IPHUMCEHATH
1

opmyiy FTTVP (p — BepoSTHOCTH NOTEPH KBUTAHIMH).

12

PeaJ'II/I?;OBaTB UMHUTAIITUOHHOC MO}IGJ’H/IPOB&HI/Ie COBMECCTHOTO (i)}’HKHI/IOHI/IpOBaHI/IS[
a0OHEHTCKUX YCTPOMCTB, 00ECIEUMBAIIINX PAOOTY MO HECKOJIBKUM IPOTOKOIAM
OECTIPOBOIHBIX CETEH.

13

PeannzoBaTh MMHTALlMOHHOE MOJIEIMPOBaHUE caydaiiHoro nocryna B LTE.
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Hcnons3ys moaxon, OCHOBAHHBIM Ha PACCMOTPEHUHM OKOH PAa3HOM JUIMTEIIBHOCTH,

14 .
peanu3oBath anroput™ JID0 ¢ yderom ocobeHHocTel ctanaapra 802.11.

15 Pa3paborars nporpammy moaenupoBanus 3(HeKra CKphITOM CTAHIIMKA B CTaHIApTe
802.11.

16 Peanu3zoBaTh MMUTAllMOHHOE MOJICTUPOBAHUE AJITOPUTMOB  pacIlpeeacHus

4acTOTHO-BpEMEHHBIX pecypcoB. (Round-Robin, Proportional Fair).

KypcoBbie padoThI ¢ 0O11¢eHKOI He BbIle 3.

17 PeanmuzoBate wuMuTanoHHoe MojaenupoBanune RTP mporokona (BapuaHT
COXpaHEHUEM JaHHBIX).

PeanmuzoBath wuMuTanmoHHoe MozenupoBanue RTP  mporokona (BapuaHT ¢

18
COXpaHEHUEM BPEMEHH).

Peann3oBaTh HMMHTAIlMOHHOE MOJCIIMPOBAHME  QJITOPUTMA C BO3BpAaTOM U
19 anropuT™Ma JUIsi KAaHAJIOB C BBICOKOW BEPOSTHOCTBIO OHIMOKK (CIydaiiHas
3anepxkka). CpaBHUTH pa0dOTy TAaHHBIX AJITOPUTMOB.

Peann3oBaTh MMHUTALMOHHOE MOJEIUPOBAaHHE alropuTMa C BO3BpaTOM U
20 QIrOpuTMa C CEJIEKTUBHBIM IOBTOpPEHHEM (ciayuyaiiHas 3azaepkka). CpaBHUTH
paloTy JTaHHBIX AJITOPUTMOB.

Peamu3oBath HMUTAUMOHHOC MOACIIUPOBAHUC aJirOpUTMa C pa3aCIICHUEM BPECMCHU

21 u anroputMa ALOHA. CpaBHuTh paboTy IaHHBIX aITOPUTMOB.

22 Peamu3oBate MeTOJ  YCKOpEHHs MOJCIHMPOBAaHUA 34 CYET MCKIKOYEHUS
HKCHEPUMEHTOB JUIsl OLIEHKH BEPOSTHOCTH OIIMOKH JIEKOUPOBAHMSIL.

Bompocel st mpoBeneHusT TPOMEXYTOUHOM aTTecTallMd B BHJE TECTUPOBAHMUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuua 18 — IIpumepHbIi IepeueHb BOIIPOCOB ISl TECTOB

Kon

Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB IS TECTOB
MHAMKATOpa

He mpeagycmotrpeno

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO IUCUUIUIMHE OOYyYarolUXcs 3a04HON (OpPMBI
oOydeHus, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeHno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIMNE  TPOIEIyphl  OICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOMIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHIMH, cCoJepxkarcsi B
JOKaJbHBIX HOpMaTUBHBIX akTtax [VYAIL, peraMeHTHpYOIUX MOPSIAOK U MPOLEAypy
IPOBE/ICHUS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyu 00ydyaromuxcs
I'VAIL

11. Meroaudeckue yKazaHus i 00YJarOIIUXCs IO OCBOSHUIO JUCIIUILTAHBI

11.1. MeTtoauueckue yKazaHus JOIs OOYYAarOIIMXCS 10 OCBOCHHUIO JIEKIHOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEeHWEe ydeOHoro marepuana. HasHaueHWe COBPEMEHHOM JICKITUH B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO HH(POPMAIUIO 1O TeME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJIEM JUCIMIUIMHBI, METOJOB HAYYHOTO ITO3HAHWS, HOBEHIIMX
JTOCTHKEHUH HaydHOW MBICTU. B yueOHOM mpoliecce JIEKIUS BBITIOIHSIET METOI0JIOTHYECKYIO,
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OpPraHU3aIMOHHYI0 U MH(POPMAIMOHHYIO (DyHKUMHU. JIeKuus pacKpbpiBaeT MOHATUHHBINA anmapar
KOHKPETHOU oO0yacTu 3HaHUs, €€ MpoOJieMbl, AaeT IEeTbHOE MPEACTaBICHUE O AUCIHILIMHE,
MOKAa3bIBAE€T B3aUMOCBS3b C APYTUMHU AUCLUIUIMHAMM.

[lnanupyemble pe3yabTaThl IPH OCBOSHUH 00YYaIOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUN, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPUYECKOI paboThl COBMECTHO € IPENOIaBaTeIeM;

— pa3BuTHE NpPO(EeCcCCHOHANBLHO-IEIOBBIX  KAauecTB, JIOOBU K  TpPEeaMETy |
CaMOCTOSATEJIbHOI'O TBOPYECKOTO MBIIIJICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAUMOTrO AJIsi CAMOCTOSTENIbHOM paboThI;

— IIOJIyYEHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUS HAYKHM W TEXHUKHM U O
MPOTHO3€E UX PA3BUTHS HA OJIMKANIINE TOBL;

— HAY4YUTHhCS METOIUYECKH 00pabaThiBaTh MaTepwall (BBIACISTH TJIaBHBIC MBICIU U
MOJIOKEHUSA, MPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATh HMX B  Pa3jIMYHBIX
(bopMyIIHpPOBKax);

— TOJyYeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSTHIA.

JIekuMOHHBI MaTepuall MOXET CONPOBOXKIATbCA JEMOHCTpauued CIaioB H
UCIIONIb30BaHMEM pa3laTOYHOTO MaTepuajga IpH MPOBEIACHUU KOPOTKUX TUCKyCCHMl 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK I10 IUCUUIUIMHE.

Pazgen 1 CemuypoBHEBass MOJ€Ib B3aUMOJCHCTBUS OTKPBITBIX BbIYUCIUTEIbHBIX
CHUCTEM.

Paznen 2 KananbHbli ypOBEHbD.

Paznen 3 [lomypoBeHs ynpaBiieHUst TOCTYTa K Cpeie.

Paznen 4 CereBoil ypoBEHb U TPAHCIIOPTHBINA YPOBHHU.

Paznen 5 IlpukiaaHoi ypoBeHb.

Paznen 6 UnTerpanus cereil nepenauu JaHHbIX.

Jns pa3BUTHS y CTYJIEHTOB HABBIKOB CaMOCTOSITENIBHOTO OBJAJCHHS TEOPETUUYECKUM
MaTepuajioM psal TeM JUCHUIUIMHBI Ha JIEKIMOHHBIX 3aHATHSIX Jaercs OO030pHO, 4YTO
MPEANOoJaraeT X CaMOCTOSITENIbHOE JETAIbHOE U3YUEHHE.

Jlexk1moHHBIN MaTepua U3JI0’KEeH B TOCOOUH:

OcHoBBI TIOCTpOEHUSI WH(POKOMMYHHUKAIIMOHHBIX CHCTEM U ceTed : [ DIeKTpOoHHBIN pecypc] :
yueOHoe mocodue : B 2 4. 4. 1 / A. M. Tropnuxos, U. A. Tlactymok, A. B. bopucosckas ; C.-
[Tetep6. TOC. YH-T a’pOKOCM. MPUOOPOCTPOCHHUSA. - DIEKTPOH. TEKCTOBble naH. - (CaHKT-
[TerepOypr : U3a-Bo I'YAIL, 2019. - 111 c., URL:
https://lib.guap.ru/jirbis2/components/com_irbis/pdf view/?926056

11.2. Meroauueckue yka3aHus il OOyYarOIIMXCS MO BBITIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pabOT oOydaroImuics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOJIMKONM M TEXHUKOMU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PHUKAIMOHHON XapaKTepUCTHKOW 00yYarolierocs.
Brimonnenne nabopaTOpHBIX pabOT COCTOMT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIbHBIX MEPOIIPUATUI.

BrinonHenue 51ab0paTopHBIX paboOT OO0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThIO
U3YYEHUs] JUCLUIUIMHBI, ONpEeNesnseMol Y4YeOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIENIOBaHMS MpPOIECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM TUCIUIINHBI,

— 3aKpeIuvieHHe, Pa3BUTHE M JleTalu3alMs TEOPETUUYECKUX 3HAHWUN, MOJYyYEHHBIX Ha
JEKIUSAX;

— IOJIyuyeHHe HOBOM MH(OpMAIMK 10 N3y4aeMON AUCHUILINHE;
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— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOH  paboThl ¢ J1a0OpaTOpPHBIM
o0opyaoBaHUEM U TIpUOOpaMHU.

Crpykrypa u popMa oTyera 0 1adopaTopHON padbore

Otder o abopaTtopHOi paboTe B 00IIEM cllydae JOHKCH COIEP)KaTh.: TUTYJbHBIA JIUCT,
1eNb paboThl, POPMYIIUPOBKY 33aHHMsI, AATOPUTMBI IPOTPAMM, TEKCTHI TPOrPaMM M BBIBOJIBI 110
nabopaTopHoOi pabdore.

TpeboBanus k 0ohopMIEHUIO OTYETA O JIaOOopaTOpHO paboTe

[To maGopaTopHbIM pabOTaM BBITIONHSACTCS OTYET. THUTYNBHBIA JUCT O(OpMIIsSETCS B
COOTBETCTBHUH C I1abI0HOM (00pasiom), mpuBeaeHHbIM Ha caiite I'YAII (https://new.guap.ru/) B
pasnene «HopmartuBHas mokymentamms»  (https://guap.ru/standart/doc). TekcrtoBbie
rpaduyeckue maTepuaibl O0QOPMISIIOTCS B COOTBETCTBHH ¢ jAcicTByronumMu ['OCTamu wu
TpeOoBaHusIMU, NpuBeAcHHbIMU Ha caiite I'YAII B pasgene «HopmaruBHas nokyMeHTarus»
(https://guap.ru/standart/doc).

MeTtoauyeckue yka3aHus 10 IpOX0kJICHUIO J1a00paTOPHBIX PaboT:

OcHoBbl TOCTpOeHUsI MHPOKOMMYHUKALMOHHBIX CHCTEM M ceTed : [ DIeKTPOHHBIH
pecypc] : maboparopubrii paktTukym / C.-Ilerep0. roc. yH-T a’pOKOCM. MPUOOPOCTPOCHUS |
coct.: A. A. BypkoB, A. M. TiopiukoB. - DnekTpoH. TekcToBble aaH. - CII6. : M3a-so ['YAIL
2018.-49 c., URL:

https://lib.guap.ru/jirbis2/components/com_irbis/pdf view/?136658

11.3. Meroauueckue yka3aHus JUid OOydYalOUIMXCSl IO HPOXOXKICHHUIO KypCOBOTO
IPOCKTHPOBAHNS/BBITIOTHEHUS] KyPCOBOM pabOThI

KypcoBoii npoekT/ paboTa IpoBOAUTCSA € LENbi0 GOPMUPOBAHUS Yy 00yUarOIUXCs OMbITa
KOMIUIEKCHOTO PeIlIeHUs] KOHKPETHBIX 3a/1a4 NMPOPEeCCUOHANBHOMN JeSITEIbHOCTH.

KypcoBoit npoekt/ paboTta mo3BossieT o0yyaromeMycs:

— CHUCTEMATHU3UpOBaTh M  3aKPENHUTh IOJIYYCHHbIE TEOPETHUYECKUE 3HAHUA U
pPaKTUYECKHE YMEHHus Mo aucuuiiimHe «OCHOBBI TOCTPOEHUS HH(POKOMMYHHMKAIIMOHHBIX
CHCTEM U CeTei» B COOTBETCTBUU C TPEOOBAHMSIMU K YPOBHIO MOJATOTOBKH, YCTaHOBJICHHBIMU
IporpaMMoil y4eOHOM IUCHUIUIMHBI, NMPOrpaMMOM MHOJArOTOBKM OakanaBpa MO HalpaBlIE€HUIO
11.03.02 «H(pOKOMMYHHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3NY;

— IPUMEHUTDH IIOJIyYCHHBIE 3HAHUS, YMEHMS M NPAKTHUYECKUH ONBIT INPH PELICHUU
KOMIUIEKCHBIX 3a]1a4, B COOTBETCTBUU C OCHOBHBIMU BUIAMU NPOPECCHOHATBHON 1€ATEIbHOCTH
no HanpasieHuto 11.03.02 «MH(pOKOMMYHHUKALIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3N»;

— yriyOuTh TEOpETUYECKHE 3HAHUS B COOTBETCTBUH C 3a/laHHON TEMOI];

— copMupoBaTh YMEHHMsI INPHUMEHATh TEOPETHMUYECKHE 3HAHUSA TpU  pEIIeHUH
HECTaH/IapTHBIX 3a/1a4;

— IpUOOpPECTH OMBIT AHATUTUYECKOW, pPACYETHOM, KOHCTPYKTOPCKOM pPabOTBHl U
c(hopMHPOBATh COOTBETCTBYIOIINE YMEHHUS;

— copmupoBaTh yMeHHs pabOThl CO CIEUUAIBHOW JIUTEpaTypoi, CIpaBOYHOMH,
HOPMAaTHUBHOM U MPaBOBOM TOKyMEHTalKeH 1 HHBIMU MH()OPMAITMOHHBIMU HCTOYHHKAMH;

— copmupoBaTh yMeHHA (OPMYJIHPOBATH JIOTUYECKH OOOCHOBAHHBIE BBIBOJBI,
MPEJJIOKEHUS M PEKOMEHIALlMU TI0 Pe3yJIbTaTaM BBIIIOJIHEHUS pabOThI;

— Pa3BUTH NPOPECCHOHATBHYIO MHCbMEHHYIO M YCTHYIO pedb 00y4aroIlerocs;

— Pa3BUTh CHCTEMHOE MBbIIUIEHWE, TBOPYECKYIO WMHUIIUATUBY, CaMOCTOSATEIbHOCTH,
OpPraHM30BaHHOCTb M OTBETCTBEHHOCTD 32 IPUHUMAEMbIE PEILICHUS;

— copMHpOBaTh HABBIKM IUIAHOMEPHOM peryiasipHoil paboThl HaJl pelIeHueM
MOCTaBJICHHBIX 33/1a4.
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CTpyKTypa IOSICHUTEILHON 3aIIUCKA KYPCOBOU pabOTHI

Kypcogas pabora B 00mieM ciaydae J0JKHA COJIepKaTh:
— TEKCTOBBIM IOKYMEHT, 00beMoM 710 15 — 20 cTpaHUIl IEYaTHOTO TEKCTa;
— rpaduuecKkuii MaTepuai, He MeHee 2 JTUCTOB;
— BO3MOXHO HAJIMYHUE JIEKTPOHHOU Bepcuu B hopMe MPE3CHTAIINH.

TekcTOBBIN JOKYMEHT MOKET BKJIIOYATh B YKA3aHHOW HUYKE IIOCIIEIOBATEIIbHOCTH

1) 3amanue Ha KypCoOBYIO paboTy;

2) cojaeprkaHue;

3) BBe/ieHHE, B KOTOPOM PacKpBIBAIOTCS aKTyaJbHOCTh U 3HAUCHUE TEMbI, BBIOIHSICTCS
KpaTKHii aHATUTHYECKUI 0030p, hopMyITUpyeTcs 11eTb;

4) OCHOBHYIO 4acTh, CTPYKTYpa U COJIepKaHHE KOTOPOU 3aBUCHT OT XapakTepa padoThl;

5) 3akit0YeHUe, B KOTOPOM COJIEPXKATCS BBIBOABI M PEKOMEHIAIUU OTHOCUTEIBHO
BO3MOXHOCTEH MCIOIb30BaHUS MaTEPUAIOB PaOOThI;

6) CIMCOK UCIIOJIb30BAHHBIX HCTOYHHKOB,;

7) MPUIIOKEHUs], COJAEpIKAIINE MaTepuajbl HJUTIOCTPATHBHOIO M BCIIOMOIATEIbHOTO
XapakTepa W/Wii JUCTUHTH Pa3padOTaHHBIX IPOTPAMM.

Crioco0bl peanu3aiy KypcoBbIX padoT
Bce xypcoBbie pabOThI IO JaHHOW JAWUCIUILIMHE CBS3aHBI C Pa3padOTKOM MPOrpaMMHOTO

obecrnieuenusd. /laHHbie pabOTHI peanu3yroTcs Ha s3blke mporpammupoBanust C/C++ unu B cpene
Matlab.

TpeboBanust kK 0HOPMIICHUIO TOSICHATEIBHOW 3aIMUCKH KYPCOBOW PabOThHI

TutynbpHbIN THCT 0OPMIISIETCS B COOTBETCTBUH € MIa0JI0HOM (00pasiioM), MpUBEIEHHBIM
Ha caiite ['YAIT (https://new.guap.ru/) B pasmene «HopmartuBHas JOKyMEHTAIIHs
(https://guap.ru/standart/doc). TekcroBele u rpaduuecKkue Marepuaibl O(GOPMISIOTCS B
cootBeTcTBUH ¢ AeicTByomumMu ['OCTamu u TpeboBaHusIMH, TpUBeACHHbIMU Ha caiite ['YAII B
pasnene «Hopmarusnas nokymenranums» (https://guap.ru/standart/doc).

Metoandeckue yka3aHus 10 KypcOBOMY IPOEKTUPOBAHUIO:

J171st BBITTOJTHEHHUS KYPCOBOM pabOTHI CITIONIB3YETCS AIEKTPOHHBIN pecypc kad.52:

TiopaukoB A.M. Meronuueckne yka3aHus IO KypcoBOM paboTe IO JUCHUIUIMHE
«OCHOBBI NOCTPOEHUSI UHPOKOMMYHUKAIIMOHHBIX CUCTEM U CETEN».

11.4. Metoauueckue ykazaHusl JUisl 00yYaroIuXcsl 0 MPOXOXKACHUIO CaMOCTOSATEIbHON
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJaronIuiicss BBITOIHAET paboTy IO
3aJJaHUI0 ¥ IIPU METOJUYECKOM PYKOBOJCTBE IPENojaBatelis, HO 06e3 ero HermocpeaCcTBEHHOro
y4acTusl.

Jns oOyvaromuxcs 1o 3aoyHoi ¢opme OOy4deHHs, cCaMOCTOsITeNbHas paboTa MOXKET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B mnpouecce BBINMONHEHHUS CaMOCTOSTENbHONW paboThl, y oOydaromerocst (popMHpyeTcs
1enecoo0pa3Hoe IIAHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOCHMM M CHUCTEMATH3aLUU NPUOOpETaeMbIX 3HaHWH, 00ECIeYyMBaeT BBICOKHMA
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YeHHs, MOMOraeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
npo¢eCCHOHATIBHOTO YPOBHS.

MeToauyeckumMl ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CaMOCTOSITENIbBHYIO — paboTy
00yyaromuxcs sBISIOTCS:

—  y4eOHO-METOAMYECKHUI MaTepuall o AUCLUUILINHE.
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11.5. Meroauyeckue ykazaHUs i1 OOyYaromuXcsi 1O TMPOXOXKICHUIO TEKYIIETo
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH IpEeAyCcMaTpUBAeT KOHTPOJb KauyecTBa 3HAHUI
00yyYaroumxcs, OCyIlIeCTBISIEMOT0 B TEUEHHE CEMECTpa C IEJIbI0 OICHUBAHUS XO0/1a OCBOEHUS
JUCIUTUIAHBI.

dopma IpoBeCHUS TEKYIIEr0 KOHTPOJIS — 3alIUTa OTYETOB MO JaOOPaTOPHBIM paboTaM.
Pe3ynbTarhl TEKyIIEro KOHTPOJIS YUYUTHIBAIOTCS IPU MPOBEICHUH MPOMEKYTOYHON aTTeCTalliy B
cootBercTBUU C¢ TpeboBanusmu CTO I'VAIL CMK 3.76 «IlonoxxeHne o TEKyLIEM KOHTpOJIE
YCIIEBaEMOCTH M MPOMEXYTOYHOM aTTecTalu CTyAeHTOB U actupanToB 'Y All, oOydarommxcs
1o 00pa3oBaTEIBHBIM MPOTPAMMaM BBICIIETO 0OPa30BAHUSY.

11.6. Metoauyeckue ykazaHus sl O0OyYaIOUIUXCsS 10 MPOXOXKICHHUIO MPOMEKYTOYHON
aTTEeCTallUU.

[IpomexyTounass  arrectanus  OOYYAIOIIUXCS  MPEAyCMaTpPHBAeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs Mo nuciuiuiiHe. OHa BKIIIOYAeT B
cedst:

— 9K3aMeH — (opma OILEHKH 3HAaHWH, TOJYYEHHBIX OOYyYarOIIMMCS B IIPOIecce
W3YYCHHS BCCH MUCIUIUIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSITEIILHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJIs pEHIeHUsl MPAaKTHUYEeCKUX 3ajad. JK3aMeH, Kak MpPaBWIO, MPOBOIAUTCS B
Nepuoj] SK3aMEHAIIMOHHOW CECCHMM W 3aBEpIIAeTCsl aTTECTAllMOHHOW OIIEHKOW «OTIMYHOY,
«XOPOIIOY, «YIOBIECTBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHOY.

— 3ader — 3T0 (hopma OIEHKHU 3HAHUMU, MOTYUYEHHBIX OOYYAIOIIMMCS B XOJI€ U3yUCHUS
y4eOHOM UCUUIUTMHBI B 1IEJIOM WJIM MIPOMEKYTOUHAs! (TI0 OKOHUYAHUU CEMECTpa) OIICHKA 3HAHUM
00y4JaromuMcs 1Mo OTIEIbHBIM pa3fieliaM TUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOM «3a4TEHO»
WJIU «HE 3a4TECHO».

Cucrema OIEHOK IPH MPOBEIECHUU MPOMEKYTOYHOW aTTECTAllMU OCYIIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBanusimu [lomoxkennit «O TekymieM KOHTPOJIE YCIIEBA€MOCTH U
MPOMEXKYTOUHOH artectanuu cryAeHToB [ YAII, oOyuaromuxcs mo mporpaMmmam BBICIIETO
obpazoBanus» u «O MOIYJIbHO-PEUTHHTOBOM CHCTEME OIICHKM KadyecTBa Y4eOHOW paboThI
ctynenToB B ['YAII». Dx3amen/3auer nmpoBoautcs B ycTHOU (opme. [Ipu sBke Ha 3K3aMeH/3adeT
oOyuaronuiics 00si3aH MMETh NpU ceO€ 3a4YEeTHYIO KHHXKKY, KOTOPYIO OH TPEIbIBISICT
npenogaBarento. [Ipuem sk3ameHa/3adera 0e3 3a4eTHOW KHIDKKM He Jomyckaercs. Eciau co
CTOPOHBI OOY4YaromIerocss BO BpeMsl DJK3aMeHa/3adera JOMYIIeHbl HapylleHUs Y4YeOHOMU
TUCITUIIMHBI (CTIUChIBaHHE, HECAHKIITHOHUPOBAHHOE MCIIOJIh30BAaHUE CPECTB MOOUIBLHOM CBSI3H,
ayIMO—TUICEpOB W JIPYTMX TEXHUYECKUX YCTPOWCTB), HAPYIICHUS TPaBUJI BHYTPEHHETO
paciopsiaka ['YAIL, npennpunsta MOMBITKAa MOANOTa JOKYMEHTOB, TMpENOJaBaTelb BIIPaBe
yAamuTh oOydaromierocs C JK3aMeHa/3adeTa C 3aHeCeHHEeM B  BEJOMOCTh  OIEHKHU
«HEYIOBJIETBOPUTEIbHOM/ «HEe 3aduTeHo». [lo pesynbTaTaM SK3aMeHa/3adera IMOJOKHUTEIbHAs
OIICHKA/3a4TeHO 3aHOCHUTCS MPEMNo/IaBaTeIeM B BEOMOCTh M 3a4eTHYIO KHHKKY. OTpunaTenpHas
OIICHKA/HE 3a4TEHO 3aHOCHUTCS TOJIBKO B BEIOMOCTh. HesiBka oOywaromierocst Ha sK3aMeH/3a4eT
OTMEUAeTCs] B BEJIOMOCTH CJIOBAMH «HE SIBUJICS», JIMOO «H/s1». J[UPEKTOp MHCTUTYTAa Ha OCHOBE
BEJIOMOCTH BBISICHSET MPUYMHY OTCYTCTBHS OOYYalOIIErocss Ha dK3aMeHe/3a4eTe W MPUHUMAET
pELIeHUE O MOPSAKE MOCIEYIOEH CAauH.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Iommuce
3aB.

kadempoit
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