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AHHOTaNIMA

JuctumumHa «OCHOBBI OCTPOCHUS HH()OKOMMYHHUKALIMOHHBIX CUCTEM U CETel» BXOIMT
B 00pa3zoBaTelbHYI0 IPOrpaMMy BBICIIEr0 00pa3oBaHMs — IporpamMmy OakanaBpuara IO
HanpasieHuio noarotoBkyu/ cnenuansHoctd 11.03.02 «MH(DOKOMMYHHUKAIIMOHHBIE TEXHOJIOTHU
¥ CHCTEMbl CBs3M» HampaBlieHHOCTH/crienuanu3anuy  «KOMMYHHKAIIMOHHBIE TEXHOJIOTHUH
WuTepHera Bemie». Juciurummaa peanusyercs kapeapoit «Ne25y.

JlucuuiuinHa HauesieHa Ha OpMHUPOBAHUE Y BBIITYCKHHUKA CIEIYIOIUX KOMIIETEHIIMH:

OIIK-3 «CrocobeH MpUMEHSTh METOMABl TOWCKA, XpaHEeHHs, 00pabOTKM, aHamu3a u
npezcTaBieHus B TpedyemMoM ¢opmare HH(OPMAIMK U3 Pa3IMUHBIX HICTOUHUKOB M 0a3 1aHHbIX,
co0JII0/1as1 TIPU 3TOM OCHOBHBIE TpeOOBaHUsI HHPOPMALMOHHON O€30MaCHOCTH

OIIK-4 «CrocobeH MOHMMATh MPUHIHUIBI PAOOTBI COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH U UCTIONB30BaTh UX JUIS PEIICHHs 3a1a4 IPOPeCCUOHATBHOM I TETbHOCTI

I1IK-1 «Crnoco0eH K OlLieHKe CYIIECTBYIOIIUX U NEPCHEKTUBHBIX HApaBIECHUN pa3BUTHUS
ceTel CBs3M, cucTeM WH(POKOMMYHUKAIUi u cucreM MHTEepHETa Bemeii»

Conepxkanue JUCLUIUIMHBI OXBAaThIBAET KPYI' BOIPOCOB, CBS3aHHBIX C OCHOBaMH
OpraHM3alMyl M TOCTPOEHUS HMH()OKOMMYHUKAIIMOHHBIX CHUCTEM, OCHOBHBIMU IPOTOKOJIAMHU
oOMEHa B BBIUYMCIUTENBHBIX CETSAX, OCHOBAMHU OpPraHM3alUM 3alIUThl 0OMEeHa MH(popmauueil B
BBIUMCIIUTEIbHBIX CETSX.

[lpenonaBanve JUCHMIUIMHBI HpeIycMaTpuBaeT cleayromue (opMbl OpraHU3aluu
yueOHOro rmpolecca: JIEKIUH, JabopaTropHble pabOThl, KypCOBOE IPOEKTHPOBAHUE,
caMmocTosTeNnpHas paboTa o0yyaromerocs.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs arTecTtanus B popMe 3auera (6 cemecTp), 3K3aMeHa
(7 cemectp).

OOmiast TpyAOEMKOCTh OCBOCHHUS JAUCHUIUIMHBI COCTaBIseT 6 3aueTHBIX eauHuL, 216
YacoB.

SI3pIK 00yUEHUS 110 TUCHMITIIMHE «PYCCKUHN »



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE
1.1. [enu nmpemnoaBaHus TUCITUTIIAHBI
[lenpr0 MUCHMIUIMHBI SBISETCS MOJTYyYEHHUE CTYICHTaMH HEOOXOJUMBIX 3HAHUM, YMEHUUN

u HaBBIKOB B

o0nacTu

0a30BBIX

IIPUHITHUIIOB u

TEXHOJIOTMM  IIOCTPOCHUSA

MH()OKOMMYHHKAIIMOHHBIX CETEH OOIIETO MOJIb30BAHUS U JIOKAIBHBIX CETEH.
1.2. JlucumminHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).
1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C

IJIaHUpyeMbIMU pe3ysibTaTamu ocBoeHus OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS IOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETCHIMSIMH WM WX YacTaMu. KoMneTeHIMy U UHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Ta6ymmma 1 — [lepeyeHb KOMITETCHIIMIA W MHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna)
KOMIIETEHIIUH

Konu
HaNMEHOBaHUE
KOMIIETEHIIUHA

KOII N HAMMCHOBAHUC MHUKATOpA
JOCTHIXKCHUA KOMIICTCHIIHN

O6menpodeccroHanbHbIe

KOMIICTCHIIN U

OIIK-3 Cnocoben
MPUMEHSITh METO/IbI
MOWCKa, XPAHCHUS,
00paboTKH, aHATH3a
Y TIPEJICTABJICHUS B
TpebyemoM (opmare
uH(pOpMaLIUU U3
pa3IMYHBIX
HMCTOYHHUKOB U 0a3
IaHHBIX, COOMI0Iast
IIPH TOM OCHOBHBIE
TpeOoBaHUS
HMH(OpMaLIOHHON
0e30macHOCTH

OIIK-3.3.1 3HaeT OCHOBHbIE
3aKOHOMEPHOCTH Tepeau nHpopMaluu B
MH(POKOMMYHUKAITUOHHBIX CUCTEMAX,
OCHOBHBIE BH/JIbl CUTHAJIOB, UCIIOJIb3YEMBIX B
TEJIEKOMMYHHUKAIIMOHHBIX CUCTEMaX,
0COOEHHOCTH Iepelaur Pa3InYHbIX
CHUTHAJIOB 110 KaHaJIaM U TPaKTaM
TEJIEKOMMYHHUKAIIHOHHBIX CUCTEM
OIIK-3.3.2 3HaeT NpUHLIUIIBI, OCHOBHbIE
aJITOPUTMBI U YCTpoHcTBa M (PPOBOI
00pabOTKN CUTHAJIOB; MPUHIIUIIBI
MOCTPOCHUS TEJIEKOMMYHHUKAI[MOHHBIX
CHCTEM Pa3JIMYHBIX TUIIOB U CTIOCOOBI
pacripeniesieHust M1H(QOpMAaIMK B CETSIX CBSI3U
OIIK-3.Y.2 ymeeT cTpOuTh BEPOSATHOCTHbBIE
MOJIENIN /1151 KOHKPETHBIX MPOLIECCOB,
MIPOBOJIUTH HEOOXOAUMBIC PACUETHI B
paMKax IOCTPOSHHOM MOoJienn

O6menpodeccrnoHanpHbIE

OIIK-4 Cnocoben
MIOHMMATh
MPUHLIMIIBI paOOTHI
COBPEMEHHBIX
MH(OPMaLIMOHHBIX

OIIK-4.VY.1 ymeer ucnosib3oBaTh
BO3MOYXHOCTH BBIYUCIIATEIIBHON TEXHUKH U
MPOrPaMMHOTO OOeCTIeUeHUs AJIsl PeIIeHUs

KOMIIETEHIIUH TEXHOJIOTHI U
3aJa4 yIpaBieHUs U alrOPUTMHU3AINH
HCIIOJIb30BaTh UX
nporeccoB 06paboTKH UH(pOpMAIH
JUIsl peLIeHNUs 3a1a4
poQeCCHOHATBHON
JESITEIIbHOCTH
[TK-1 Cnocoben k [1K-1.3.1 3HaTh NpUHIKIIBEI TOCTPOEHUS
OLICHKE CHUCTEM CBSI3H, TEIEKOMMYHHUKAIIMOHHBIX
CYILIECTBYIOIIUX U CUCTEM Pa3JINYHbIX TUIIOB, CUCTEM
[TpodeccronanbHbIe NIEPCIIEKTUBHBIX WNuTepHera Bewien
KOMIIETECHIINU HaInpaBJICHUN [1K-1.3.2 3HaTh NpEaNOCHUTKH pa3padOTKH,

pa3BUTHS CETEU
CBSI3U, CUCTEM
MH(POKOMMYHHUKAIUHI

NPUHIUIBI U CTPYKTYPY 0a30BOM 3TaJOHHON
MOJIETIN B3aUMOJIEHCTBUS OTKPBITBIX CHCTEM
OSlI




u cucreM MHTepHera
BelIeH

I1K-1.3.3 3HaTh ()yHKIHU KAXKJIOTO YPOBHSA
OSI, nonsitue o mporokoaax OSI, obmue
cBe/ieHUs 00 000pyIOBaHHH,
BBITIOJIHSIIOIIEM (DYHKIIMH KaXJI0TO YPOBHS

OSlI

2. Mecro nucuurmHbl B cTpykType OI1
JucuunimHaa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOUUMUCS

I[IpU U3YUYCHUU CIICAYIOINX JUCHUIIIINH:
— «OO6m1as Teopus cBs3u» (5 cemecTp),

— «MopenupoBanye HHOOKOMMYHUKAIIMOHHBIX CUCTEMY

3HaHI/IH, INOJIYYCHHBIC IIpH H3YUCHUHW MaTepuajia HaHHOﬁ JUCHUIIIIMHBI, UMCHOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TAK U MOT'YT HCIIOJIb30BATHCA ITPHU U3YUCHUU JPYTUX JUCHUIIINH:

— «CetH U cUCTEMbI MOOUJIEHOM CBSI3HY,

— «Y4eOHO-HCCIeN0BaTENbLCKAA padoTa CTYIEHTA.

3. OOBEM ¥ TPYTOEMKOCTh TUCITUTUIAHBI

JlanHple 00 oOmeM oO0beMe MMCIUILINHEL,

TPYAOCMKOCTH OTACJIBHBIX BHUJIOB y‘Ie6H0ﬁ

paloThI IO AUCUUILINHE (M paclpeeIeHue 3TOM TPYA0EMKOCTH 10 CEMECTpaM) IIPEACTaBICHbI B

Tabimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITHIIITNHBI

. TpynoeMKocTh o cemecTpam
Bun yuebnoit paboTbl Bcero NoG No7
1 2 3 4
Oowan mpyooemKocmp oucyununsl, 6/ 216 2/ 72 4/ 144
3E/ (uac)
H3 nux uacoe npaxmuueckoil n0020moeKu 28 17 11
Ayoumopnuie 3anamus, BCEro vac. 119 68 51
B TOM YHCIIE:
nexiuu (JI), (dac) 51 34 17
npakTudeckue/ceMunapckue 3ansatus  (113),
(gac)
nabopaTtopHubie padoTsl (JIP), (uac) 51 34 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 61 4 57
Buo npomesicymounoin ammecmawuu: 3a4et, | 3ayer, 9k3., Kypc.
nudd. 3auer, sx3amed (3auer, Judd. 3au, Dk3.) OK3., Pao.
Kypc. 3auer,
Pao.

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIUILTHHBI MO pa3JesiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI ¥ KX TPYJOEMKOCTh TTPUBECHBI B TaOIUIIE 3.




Tabmmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYJTOEMKOCTh

Paznensl, TeMBI AUCIUITIMHBI Hg:lcp)m 1'[(?{;83) (IJ{I;Z) IEE;IC%P CP (gac)
Cemectp 6
Pasnen 1 (ECMI/IyPOBHCBa}I MOJEIb 10
B3aMMOJICHCTBYS OTKPBITHIX BHIUMCITUTEIBHBIX
CHUCTEM.
Pa3znen 2 KananbHblll ypOBEHbD. 12 20 2
Paznen 3 [lonypoBeHb ynpaBlieHHs! TOCTYIIA K 12 14 2
cpene.
Hroro B cemectpe: 34 34 4
Cemectp 7
Paznen 4 CeteBoii ypoBeHb U TPAHCHOPTHBIN 6 8 10
YPOBHH.
Paznen 5 IlpukiagHoii ypoBeHb. 5 9 10
Paznen 6 Muterpauus cereit nepenaun JaHHBIX 6 10
Brinonnenue kypcoBoii paboThl 17 27
Hroro B cemectpe: 17 17 17 57
Uroro 51 0 51 17 61

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBINIOJIHEHUU
O0y4JaromMMUCST ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (QYHKIMH,  CBA3aHHBIX C  Oya;ymiei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopeprxaHue pa3/ieloB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBECHO B TabauIe 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOT'O [UKJIA

Howmep paznena HaszBanue u conep:kanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1 Paznen 1 CemuypoBHEBasi MOJieib B3aUMOJIEHCTBUS OTKPBITHIX
BBIYHUCIIUTENIBHBIX CUCTEM.

CemuypoBHeBast MOJIETh B3alMOJICHCTBUS OTKPBITBIX

BBIYUCIUTENbHBIX cucTeM. IloHATHe mpoTokona u uHTEpdeiica.
CooTBeTcTBHE CEMHYPOBHEBOM Mojnenu ©  cetd Internet.
Pazbuenue ypoBHeW Ha moAaypoBHH. Pa3z0neHue KaHaJIBHOTO
YPOBHSI Ha NMOAypoBHU. llonypoBeHB yIpaBieHHs JOCTYIIOM K
cpene. Ousnueckuil ypoBeHb. Pa3Ouenue (usnyeckoro ypoBHs
Ha NoaypoBHH. IlomypoBeHb MOIYJISIIMOHHOE KOAUPOBAHHME.
[ToxypoBeHb conpsbKeHHs co cpefiod U pu3nueckas cpena.

2 Paznen 2 KananbHblil ypOBEHB.

Hcnonp3oBanre TUKIMYECKUX KOJIOB I OOHApYKEHUS
OIIMOOK B CETAX Mepefaun NaHHbIX. OpraHu3zaiys nepeaayu mno
KaHay ¢ oOpaTHOW cBs3pl0. ba3zoBas MoOJenb CHCTEMBI.
AJNTOPUTM C OXKUAAHUEM. AJITOPUTM C BO3BPATOM. AJICOPUTM C
CEJICKTUBHBIM TIOBTOPEHUEM. AJBTEPHATHBHBIC MOAXOIBI IS
OpraHu3alli TOBTOPHBIX I€pelady B KaHaje C 3aJepKKOU
(anropuT™ ¢ BHPTyallbHBIMH KaHAJAMH, alTOPUTM TEpeaadu 1o
KaHaJIy C BBICOKOHM BEPOSTHOCTBIO ONIHOKH).

3 Paznen 3 [logypoBeHb ympaBieHUs HOCTYIA K CpeJie.




Knaccudpukanuss MeTomoB yIpaBieHHs JOCTYIIOM K Cpeje.
AHalM3 METOJI0B MHOXKECTBEHHOT'O JIOCTYIIa Ha KaYeCTBEHHOM
ypOBHE. OJEMEHTapHbIE CBEACHHUS M3 TEOPUM MAaCCOBOIO
obcnyxxuBanus. Jloctyn ¢ pasaenenuemM BpemeHH. JlocTym mo
3anpocy. Cnyuaiineiii noctyn. ba3zoBas mojenb cUCTEMBI CO
CITyJaiiHBIM MHOKECTBEHHBIM JIOCTYIIOM B KaHaJIe. AJTOPUTM
paspemieHuss KoH(pIMKTa. Adroput™M Asoxa. AJroputM
ajganTuBHas Ajoxa. AJTOPUTM JABOMYHOM SKCIIOHEHIIMATbHON
OTCpOUYKHU. JIpeBOBUAHBICE WJIM CTEK-aJTOPUTMBI pa3perieHus
KOH(JIMKTOB. Ocobennoctu peanu3anuu AITOPUTMOB
CIy4ailHOr0 MHOXECTBEHHOI'O JIOCTylla B  COBPEMEHHBIX
JIOKAJTBHBIX CETSIX Mepeavyd JaHHBIX (Ha MpUMEpPEe CTaHIapTOB
802.3, 802.11).

4 Pa3znen 4 CereBoil ypOBEHb U TPAHCIOPTHBIN YPOBHHU.
IP-anpeca. Knaccudukanuus IP-agpecos. Ctpykrypa IP-nakera.
Opranuzanus MapuipytroB B ceTtd. [loHsTHe MapuIpyTHBIX
tabmun.  Opranmzanuss  multicast-nepenau.  CoorBeTcTBUEC
mexnay IP u MAC- agpecamu. TpancnoptHbiii ypoBens. UDP-
MIPOTOKOJI. CnyxebHble  mpoTokodsl. | CP-mpoToko.
OcHoBuble mpuHIMNBL paboTel TCP-mpoTtokona. Anroputm
MeuIeHHOTO cTapTa. OrmeHka kod(duImenTa UCoIb30BaHuUs
kaHaia juisi T CP-nipoTokora.

S Paznen 5 [IpuKiagHON yPOBEHb.

VYpoBHH, pacroyioKeHHbIE BbIlIE TpaHCHOpTHOTrO. [IpuKiiagHoi
ypoBeHb. lIpocrelimme MNpPOTOKOIBI NPUKIAJTHOIO YPOBHS.
OOmast cxema aHajJW3a MPOTOKOJIA MPUKIAJHOTO YPOBHS.
[IpoTokon mepegaun B peaTbHOM MaciiTade BpPEMEHH.
[losiBieHME NPOMEXKYTOUHOTO YpPOBHSI MEXAY NPUKIAIAHBIM U
TpaHCTIOPTHBIM ypoBHeM. OcHoBHble uaen RTP-mportokona.
ITpokonsl  mpuknagHoro  ypoBus  (HTTP-  mpotokom,
pacimpenue HTTP-npotokona, FTP-niporokon u npyrue).

6 Pa3znen 6 MuTerpanus cerelt nepegadn JaHHbIX.

WHrerpamus cereil mnepenaun AaHHbIX. VcTopus pas3ButTus
ceTel  mepepadum  JaHHBIX. OO6oOmieHHass  MoJenb
WHTETPUPOBAHHOW CHUCTEMBI T€pelavyd JaHHBIX (Ha TpuMepe
cetru LTE). Mopneny, ONUCHIBAIOIIME B3aMMOIECHCTBHUE
aboHeHTOB ¢ 0a3oBoi craHuuend. OCOOEHHOCTH MOCTPOEHUS
(¢u3MYeckoro  ypoBHS  BOCXOJMIIEr0  KaHaja.  3ajaud,
CBS3aHHBIE C D2HEProdPGeKTUBHON padoTOH aOOHEHTCKHX
ycTporicTB.  DHeprodddexTuBHas  paboTta  aOOHEHTCKOTO
YCTpOWCTBA TP TpUEME JaHHBIX OT 0a30BOW CTaHITUU.
Mogenu TOTOKOB COOOUIEHUH Ui COBPEMEHHBIX M IS
Oynymux cereidi. Monaenbs BXOJAHOTO TOTOKa C JABYMS
cocTossiHUAMHU. CriocoObl MOBBIIIEHUS YPPEKTUBHOCTH PabOTHI
OecTpoBOJIHBIX CHCTEM Nepeayd HH()OpPMALINH.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.




Ta6mmma 5 — I[IpakTdeckue 3aHsITHS U UX TPYJ0EMKOCTh

N3 aux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4EeCKuX | TpynoeMKOCTh, |IIPAaKTHUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEJEHBI B TaOIuLIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne Hayvenosanpe 1aGopaTOPHEIX paBoT TpynoeMKoCTb, | TPaKTUYECKOW | pa3aena
n/m (uac) MOATOTOBKH, | JMCIIMII
(dac) JIUHBI
Cemectp 6
1 | Mcnonp30BaHue UKINYECCKUX KOJIOB 8 4 2
2 | MonenupoBanue padboOThl IPOTOKOJIOB 6 3 2
KaHAJIbHOTO YPOBHS. AJITOPUTM C
0KHMJIaHHEM. AJITOPUTM C BO3BPATOM.
3 | MoxenupoBaHue pabOThI POTOKOJIOB 6 3 2
KaHAJIBHOTO YPOBHS. AJITOPHTM C
CEJIEKTUBHBIM TIOBTOPEHHUEM.
4 | MopenupoBaHue pabOThI TPOTOKOJIOB 8 4 3
MIOJTYPOBHS YIIPABICHUSI JOCTYIIOM K Cpefe.
Anroput™ Anoxa.
S | MoaenupoBanue pabOTHI IPOTOKOJIOB 6 3 3
TIOJTYPOBHSI YIIPABICHHSI TOCTYIIOM K CpeIe.
JIpeBOBUIHBIE WIIM CTEK-aJITOPUTMBI
paspenieHuss KOHQINKTOB.
Cemectp 7
6 | MoxenupoBanue pabOThI IPOTOKOJIOB 4 1 4
TPAHCHOPTHOT'O YPOBHSI
7 | Onenka ko3¢ UIMEHTa HCIIOTH30BaAHUS 4 1 4
kanana juis TCP-npoTtokona.
8 | MoaenupoBaHue pabOTHI IPOTOKOJIOB 3 1 5
npuKiIaaHoro yposHs. HTTP- nporokon
9 | MoaenupoBaHue pabOTHI POTOKOJIOB 3 1 5
npHKiIaaHoro ypoBHs. Pacimmpenue HTTP-
IPOTOKOJIA
10 | MoaenupoBanue pabOThI POTOKOJIOB 3 1 5
IPUKIAAHOTO ypoBHs. FTP-nporokon
Bcero ol 22

4.5. BrlinosHeHHEe KypcoBOTo NMpoeKkTa/ KypcoBoi paboThI

lenp KypcoBoit pabOTHI:

MOJIyYEHHBIX Ha JIEKIIMOHHBIX 3aHATHSAX U JTa0OpaTOPHBIX paboTax.

YacoB MpakTHUECKOW MOJATOTOBKHU: 6

3aKpEIUICHUE 3HAHUM, pa3BUTUE YMEHUHM M HAaBBIKOB,




[Ipumepnsie Tembl 3amanuii Ha KP mpuBenenst B pazgene 10 PITJ] B TaGmume 18 —
[TpuMepHBIii IepedeHb TeM ISl BBITOJHEHHS KYpPCOBOW pabOThl/ KYpCOBOTO MPOEKTA.

4.6. CamocrodrenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYIAOSMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabnuua 7 — Bugsl caMoCTOSTENTbHON PadOTHI M €€ TPYI0OEMKOCTb

Bun camocrosiTensHO#M paboThI B‘CIZI;O’ Cewmectp 6, uac Cemectp 7, yac
1 2 3 4
W3ydeHue TeopeTHUecKOoro MmaTepuania
10 10
nqucuuruael (TO)
KypcoBoe npoektupoBanue (K11, KP) 27 27
[ToaroroBka K TEKyIIEeMy KOHTPOJIIO 12 2 10
ycneBaemoctu (TKYVY)
[ToaroToBKa K MPOMEKYTOTHOH 12 2 10
arrectaruu (I1A)
Bcero: 61 4 57

5. IlepeueHp yuyeOHO-METOANUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON pa0OThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIMYECKHE MaTepUalibl JIUIsl CAMOCTOSITENILHOW pabOThl 00yYaroIIuXcs yKa3aHbl B

IL.11. pa3aennoB 6-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YU€OHBIX U3IaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUH

Iudp/
URL agpec

bubnuorpaduueckas ccpiika

Komtuectso

OK3EMILLIPOB B
OuoImoTeKe

(kpome
AIIEKTPOHHBIX
IK3EMIUISIPOB)

https://znanium.ru/catalog/product/2239154

Pe)KI/IM lIOCTyrIaZ JJISA aBTOpI/I3OBaHHLIX
MOJIL30BaTENIEH.

Beenenue B
WH(POKOMMYHUKAITMOHHBIC
TEXHOJIOTHH : yuyeOHoe mocoOue
/ JLT'. 'arapuna, I'.A.
Ky3znenos, E.M. IlopTHOB,
A.A. JlopoHuHa ; mox pea. a-pa
TEXH. HayK, mpo¢. JL.I.
larapunO#. — 2-¢ U31., UCTIp.
— Mocksa : UH®PA-M, 2026.
—339c.

https://znanium.ru/catalog/product/2150737

Pe)KI/IM lIOCTyrIaZ JJISA aBTOpI/I3OBaHHLIX
MOJIL30BaTENIEH.

Tumenko, A. b.
MHorokaHaJIbHBIE
TEJIEKOMMYHUKAIIMOHHBIE
cuctembl. Yactp 1. [TpuHummsl
MOCTPOEHUS
TEJIEKOMMYHUKAIIMOHHBIX
CUCTEM C BPEMEHHBIM



https://znanium.ru/catalog/product/2239154
https://znanium.ru/catalog/product/2150737

pazzieneHrueM KaHaJoB :
yaeOHoe nocobue / A.b.
Tumenko, J{.B. CuBomuisicos,
A.A. CaanaeB. — MockBa :
PUOP : UHOPA-M, 2024. —

104 c.
https://znanium.com/catalog/product/407842 | Yekmapes, 1O. B.
Pexum noctyna: 11 aBTOpU30BaHHBIX BorancnuresnbHbie CHCTEMBI,
HONE30BATEICH. CETU U TEJICKOMMYHHUKALIUHU

[DnexTponnsiii pecypc] / 0. B.
Uekmapes. - 2-¢ u31. ucmp. u
nomn. - Mocksa : JIMK Ilpecc,
2009. - 184 c.

7. IlepedeHb 371€KTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOK ceTn « HTepHeT»

[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH()OPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «MHTepHeT», HEOOXOMUMBIX JUIsI OCBOCHHUS TUCIUILIMHEI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»

URL anpec HaumenoBanue

https://pro.guap.ru/ DJIeMEHTBI 3JICKTPOHHOTO Kypca 10 AUCIUIUINHE pa3MEIleHbl BHYTPH
OUOC I'VAIT «MHTerpupoBaHHas cpeja 00y4eHus»

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIONB3YEeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOeCTICUeHHs TTpeIcTaBieH B Tadsmire 10.

Tabmuua 10— Ilepedyenb nporpaMMHOro o0ecreyeH s

No /1t HanmenoBanue

1. | OnexTponHas uHGOpMamoHHO-00pa3oBarenbHas cpena I'Y AIl «MHTerpupoBaHHas
cpena ooyuenus» (https:/pro.guap.ru/) pazpaborana corpyaaukamu I'YAII (BBeaeHa B
skcrutyaranuto npukazom I'YAIT ot 06.06.2017 Ne 05-215/17), nepeuens Moayineit u
uX (QyHKIIMOHAILHOE Ha3HAUCHHE U3JI0KEHBI 10 cehiike https://quap.ru/it/system/iso

2. | OdunmaneHbIi caiiT 00pa3oBaTeFHON OpTraHu3ayu B cetn «MHTepHET»
(https://quap.ru/), paspaboran corpyauukamu ['YAII (BBemeH B 9KCILTyaTaIHIO
[Mpukazom ['VYAII ot 23.03.2023 Ne 05-145/23)

3. | LibreOffice 5 (JIuuensus LGPLv3)

4. | Microsoft Office 2019 (norosop I'Y AIl, nHpOpMAaIHS O JTHUIEH3UU TPEICTABICHA 10
ccbuike https://guap.ru/it/system/iso/po)

5. | MozillaFirefox(mumensun GPL/LGPL/MPL)

6. | MathWorks MATLAB (norosop I'YAIIL, urdopmaius o JTUIEH3UH MPEACTaBICHA 0
cepuike https://guap.ru/it/system/iso/po)

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpOIiecca Mo AUCIUIIIIHHE
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https://znanium.com/catalog/product/407842
https://pro.guap.ru/
https://guap.ru/it/system/iso
https://guap.ru/
https://guap.ru/it/system/iso/po
https://guap.ru/it/system/iso/po

[lepeuens UCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
tabnuie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

1

DieKTpOoHHBINA KaTayior oubnroreku 'Y AII ¢ mocTynom k 6a3e MoITHOTEKCTOBBIX
u3nanmii (https:/lib.guap.ru.), toctyn yepe3 TUUHBINA KAaOMHET YUTATEINST OUOIHOTEKN

I'VAII

2 Hayunas snexkrponnas 6udnuoreka «eLIBRARY» (https://elibrary.ru/), noctyn uepes
JTUYHBIA KaOuHeT unrtarens ononuorexku ['Y Al a taxxe no IP -agpecam 'Y AII

3 OBC «Jlanw» (https://e.lanbook.com/), noctyn uepes MuUHBIN KAOMHET YUTATEISA
oubmmorexku ['Y Al a Taxxe no IP -agpecam 'Y AII

5 3BC Znanium (https://znanium.ru/), moctym yepe3 TMYHBIA KAOUHET YUTATEIIS
oubmmorexu ['YAIL a Taxxe no IP -agpecam 'Y AII

6 O6pazoBarenbHas mwiatdopma «FHOpaiit» (https://urait.ru/), noctym yepes THUUHbIH

kabunet unrarens oudmmoreknu ['YAITL a Taxke o IP -agpecam ['YAII

9. MarepuanbpHO-TeXHHYECKast 6a3a

CoctaB MarepualbHO-TEXHHUYECKOH 0a3bl, HEOOXOIUMOI

JJIA OCYIICCTBJICHUA

00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No
n/o

HanmeHnoBanue cocTaBHOW 4acTH
MaTepHUaTbHO-TEXHIHYECKON 0a3bl

Howmep aynutopun
(npu HEOOXOMMOCTH)

VYyeOHast ayauTopusi A 3aHATUN JIEKIUOHHOTO THMA, MAJIs
TPYNMOBBIX U UHAUBUAYAIbHBIX KOHCYIbTAIMM, A TEKYILErO
KOHTPOJIA U MPOMEXKYTOUYHON aTTecTanuu - MynbTUMeauiHas
JmeKuuoHHast ayautopus: Croenuanu3upoBaHHas  MeOelb;
TEXHUYECKHE  cpeicTBa  OOydeHHs,  CIyKalme  JUis
Mpe/iCTaBlIeHs] yueOHOW HH(pOpMAIMU OOJBIION ayAUTOPUU;
MePEHOCHOM HA0OP IEMOHCTPAITMOHHOTO 00OPY/I0BAHHS;

ObecnieueH AOCTYH B 3JIEKTPOHHYIO  HMH(OPMAIMOHHO-
oOpazoBarenbuyto cpeny ['YAII o touke noctyna WiFi

JIaGoparopusi ceTeit 1 cucTeM nepeaayu MHGopMaIuu
CrneunanusupoBaHHasi ~ MeOenb;,  TEXHHYECKHE  CPEJICTBa
o0y4yeHMs, CIyXamue Juid  [peJICTaBleHHs  y4eOHOH
nHpopmaruu OOJTBITION ayIUTOPHH; nmabopaTopHOe
obopynoBanue ([I9BM - 15 miT., 00beAMHEHHBIE B IOKATHHYIO
BBIUHCIIUTENbHYIO CETh C BBIXOJIOM B BBIYHCIUTENbHYIO CETh
I'VAII u HWHTepHeT, CTEHAbl € KOMMYTAallMed IMAaKeTOB H
KOMMYyTallue  KaHAJIOB, CTPYKTypUpOBaHHas  KaOelbHas
cucTeMa, CTOMKU C TEJIEKOMMYHUKAIIMOHHBIM 000PYZA0BaHUEM,
CUCTeMa THUTaHUS U BEHTWIILHMH, OSMYJISTOP aKTHUBHOTO
CEeTEeBOr0 000pYyI0BaHUSI)

ayn. 14-28,
yi1. bonemas Mopckas,
67

[Tomemenue nmst camocTosiTeNibHONW paboTel, HTEpHET-KIacc.
Crnenuanu3upoBaHHas MeOellb, BO3MOXKHOCTb TOAKIIIOYEHHS K
cetu «VIHTepHET» M OCTYN B 3JEKTPOHHYIO MH(OPMALMOHHO-
oOpazoBarensHyo cpeny opranm3amuu. 10 IIK, IIpunTep
nazepubiii HPLJIP4515n, IIpuntep HP LaserJetEnterprise 600
M602dn.

12-16 (yn. bonpmas
Mopckas, 1.67, mut. A)
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https://lib.guap.ru/
https://elibrary.ru/
https://e.lanbook.com/
https://znanium.com/
https://znanium.ru/
https://urait.ru/
https://urait.ru/

[Tomemienue JUIsi caMOCTOSITENbHON paboThl OOydaroUmMxcs -
UuranpHei 3aym OuOmmoreku ['YAIIL: cnernuanu3upoBaHHas
Me0elb; IepCOHaANIbHbIE KOMIIbIOTEPHI — 10 1mT.,

obecrieueH  JIOCTYyNT B O3JEKTPOHHYIO  HMH(popManuoHHo- | 22-19 (yn. Bonbmas
o0pa3oBaTeIbHYIO cpeny I'VAII o nokanbHOM | Mopckas, 1.67, nut. A)
BBIYMCIIUTENILHOW ceTH M Todke aoctyna WiFi, a Takxke k
ANEKTPOHHO-OMOIMOTEYHBIM cHucTeMaM, pedepaTuBHON 0ase
JIAHHBIX Scopus; konupoBaibHbIK anmnapaTt Kyocera KM2035.

10. Onenounble cpeacTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIIEHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTECTAI[UH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTaIlluu

Buj npoMexxyTo4HO# aTTecTaluu IlepedyeHb OLIEHOYHBIX CPEJCTB
Crrcox BONPOCOB K 3K3aMEHY
OK3aMeH
3anauu
Cnucok BOmpocoB
3auer
3anauun
DKcrepTHas OIlEHKa Ha OCHOBE TPeOOBaHUIT K
Beinonnenue KypcoBoii paboThl COJIEpKAHUIO KypCOBOM pabOThI IO
JVICIIUTUIHHE.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KoTopas npuBeaeHa B Tabauie 14. B Teyenune cemectpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kpurtepuu onieHKH ypoBHS ¢hOPMHUPOBAHHOCTH KOMIETEHUUMN

Or11eHKa KOMITETEHIUI

XapakrepucTrka chOpPMUPOBAHHBIX KOMIIETEHIIMA
5-0ayutpHas mIKama P P (popwrpo

OO6yuaromuiicst:

— ry0OKO U BCECTOPOHHE YCBOWJI MPOTPAaMMHBIN MaTepua;

— YBEPEHHO, JIOTUYHO, MTOCIIEIOBATEIBHO U TPAMOTHO €r0 U3J1araer;

— ONMUPAsICh HAa 3HAHWUSI OCHOBHOM W JIOMOJIHUTEIBHOW JUTEpaTypHI,
«OTJIMYHO TECHO CBSI3bIBAET YCBOCHHBIC HAYUYHBIE TOJOXKEHHS C MPAKTUYECKON
«3aUYTEHO) JeSATEIbHOCTBIO HAIIPaBJICHUS;

— yMeso 000CHOBBIBAET M apTYMEHTUPYET BBIJBUTAEMbIE UM UJIEH;

— JIeNaeT BBIBOILI U 0000IIEHUS

— CBOOOJTHO BJIQJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MMOHATHM.

— npaBuWIbHO BRIMOJIHMWI OT 90% 10 100% TecToBBIX 3amaHuil .

OO0yyarommmiics:

— TBEPJIO YCBOMJI MPOTPAMMHBIA MaTepHall, TPAMOTHO H TI0 CYIIECTBY
M3JIaracT €ro, OMUPasCh Ha 3HAHHUS OCHOBHOM JINTEPATYPHI;

— HE JIONYCKAaET CYIIECTBEHHBIX HETOYHOCTEH;

«XOpOIIIOY — YBS3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUCCKOW JCSITEIBHOCTHIO
«GaYTEHO» HaIpaBJICHHUS;

— apryMEHTUPYET Hay4YHBIC TOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 00OOIIEHHUS;

— BJIQJICET CUCTEMOM CICIUAIN3UPOBAHHBIX MOHITHH.

— NIPABHIILHO BBITOMHHI 0T 70% 10 89% TECTOBBIX 3a/JaHUH .
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Or11eHKa KOMITETEHITUH

5-0ayupHas mKana

XapakTeprcTrKa c(hopMUPOBAHHBIX KOMITCTCHITHIA

«yZI0BJIETBOPUTEIIHLHOY
«BAYTCHO»

JTUTEPaTypHI;
— JIOTMYCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH,

HaIpaBJICHUS;
— c51abo apryMeHTHPYET Hay4YHBIE MOJIOKEHHUS,

— o0yyarouuiicss yCBOWJI TOJIbKO OCHOBHOW IPOrpaMMHBIA MaTepual,
II0 CYWIECTBY M3J1araeT €ro, ONUpasch HA 3HAHUSA TOJIBKO OCHOBHOM

— UCHBITBIBACT 3aTPYAHCHUA B MNPAKTHUYCCKOM IMMPUMCHCHUHN 3HAaHUH

— 3aTpyJIHAETCS B (bopMyanOBaHm/I BBIBOZIOB M 0000IIEHNI;
— YaCTUYHO BJIAJICET CUCTEMOM CIEUATU3UPOBAHHBIX HOHHTHH
— MPaBWIBHO BBIMOIHWI OT 51% 110 69% TecToBBIX 3aIaHuUH

Marepuaia,

— JIOMYCKAaeT  CYIIECTBEHHBbIE  OMUOKH U

«HEYJIOBJICTBOPUTEIILHO» | PACCMOTPEHUHU MPOOJIEM B KOHKPETHOM HAIPaBIICHUU;

<HC 3a4YTCHO»

— HEe MOXKET apryMEHTHPOBATh HAYYHBIE TTOJTOKECHUS;
— He GopMyITHpYeT BEIBOJOB U 00OOIICHHIA.
— NIPaBHMJILHO BBIMOIHMI MeHee 51% TeCTOBbIX 3aJaHui

—06yqa}01u1/mc;1 HC YCBOUI 3HAYUTEILHOM 4YacTHu MporpaMMHOro
HCTOYHOCTHU npu

— UCHBITBIBACT TPYAHOCTHU B IMIPAKTUYCCKOM IIPUMCHCHUU 3HaHPII>i;

10.3. TumoBble KOHTPOJIEHBIC 3aJaHUs I WHBIC MAaTEPHAIIbI.
Bomnpocs! (3agaun) as sK3aMeHa IpeIcTaBieHbl B Ta0auie 15.

Tabmuna 15 — Bompocs! (3a1a4umn) s 9K3aMeHa

Ne mi/mm [Tepedyens BompocoB (3a1a4) 1S IK3aMeHa Koz
UHAMKATOpa

1. ANTopUTM JEKOIUPOBaHUS AJIsi OOHAPYXKEHHS OIIUOOK. OIIK-3.V.2
PaccmoTpers BapuaHT, KOrJ1a NpUMeHsAI0TCs He ABonyHble | OIIK-4.V.1
KOJblI.

2. Oco0eHHOCTH pean3alliy alropuTMa JeKOUPOBAHNUS B IK-1.3.1
COBPEMEHHBIX cucTeMax. Mcrnoab30BaHue UKINYECKIX
KOJIOB JUIsl OOHapy>KeHUsl aKeTOB OoIMO0K. JlokazaTh
IKBHUBAJIEHTHOCTH IBYX BADUAHTOB JeKOIUPOBAHMS.

PaccmoTpers M IpuBecTH 10KA3aTEJIbCTBO AJIs1 CIy4dasi,
KOI'1a MaKeT OIIMOOK HAXOJAMTCS B NPOU3BOJbHOM MecCTe.

3. OreHka BEpOATHOCTH OIMUOKH JIEKOIUPOBAHUSI. OIIK-3.V.2
Hcnonp30BaHne MMUTALIMOHHOTO MoJenupoBanus Juist oueHku | OIIK-4.V.1
BEPOATHOCTH OMIMOOK JAeKoaupoBanus. Beibop uncna
9KCIIEPUMEHTOB.

4. Brruncnenmne BepxHel OleHKHU AJIs1 BEPOSATHOCTH OIIUOKH OIIK-3.Y.2
JeKOUpPOBaHUs. BeIurciieHre BEpOSTHOCTH OIIUOKH OIIK-4.V.1
JI€KOJIMPOBAHMSI.

5. Ilepenaua naHHBIX IO KaHATY ¢ 00paTHOM cBsA3bI0. basoBas OIIK-3.3.1
MOJI€TIb CUCTEMBI Nepeiaun ¢ 00paTHOM CBS3bIO. OIIK-3.3.2

6. VYuder ommbok B 00paTHOM KaHaie. Berunciaenue OIIK-3.V.2
MMHHMMAJIbHOI0 Y1 CJ1a OUT, KOTOpOe HY:KHO 1Js nepenaun | OIIK-4.Y.1
HOMepa makera.

7. VY4er 3a1epKKH B MOTYYEHUH KBUTAHIIMHU. AJITOPUTM C OIIK-3.3.1
oxuaanueMm. Mcnonb3oBaHue UKIOB pereHepanun Ijis OIIK-3.3.2
OLIEHKU K03()(pUIIMeHTa UCTI0Ib30BaHMsl KaHaJIa.

8. AJNTOPUTM C BO3BPaTOM. OIIK-3.3.1

OIIK-3.3.2

Q. AJITOPUTM C CEJIEKTUBHBIM MOBTOPEHUEM. AJIbTEPHATUBHbBIC OIlK-3.3.1
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MOAXOJIBI JIJIsI OPraHU3alliy IOBTOPHBIX Mepeiad B KaHale C
3aJICPIKKON. AJITOPUTM C BUPTYaIbHBIMU KaHAJIaMH.
AnNTOpHUTM Tiepenadyu 1mo KaHaity C BBICOKOH BEPOSTHOCTHIO
OIIIMOKHU.

OIIK-3.3.2

10. CeMuypoBHEBasi MOJIEIb B3aUMOAEUCTBUS OTKPBITBHIX OIIK-3.3.1
BBIYMCIIUTENIBHBIX cucTeM. [IoHsATHE TPOTOKOJIA U OIIK-3.3.2
uHTepdeiica.

11. Kiaccudukanms METo10B yrpaBieHUsI TOCTYIIOM K CpeJie. OIIK-3.3.1

OIIK-3.3.2

12. OcCHOBHBIE CBEJICHUS U3 TEOPHUH MACCOBOTO OOCTY)KUBAHHMS. OIIK-3.3.1
[Tpocreiime cucTeMbl MaCCOBOTO 00CITY)KHBaHUSI. OIIK-3.3.2

13. CuHXpOHHAas cucTeMa C OCTOSIHHBIM BPEMEHEM OIIK-3.3.1
00CITyKIBaHUSI. OIIK-3.3.2

14, AHanu3 10CTyma ¢ pa3JejIeHueM BPEMEHN Ha KaU€CTBEHHOM T1K-1.3.1
YpOBHE.

15. AHanu3 10CTyIa Mo 3a1pocy Ha KaueCTBEHHOM YPOBHE. [IK-1.3.1
CpaBHeHue 10CTyIa IO 3alpocy U JI0CTYIa C pa3JielieHueM
BpPEMEHHU.

16. bazoBas Mozeb cUCTEMBI CO CITy4ailHbIM MHOKECTBEHHBIM OIIK-3.3.1
JIOCTYIIOM B KaHalIe. OIIK-3.3.2

I1K-1.3.1
[1K-1.3.2

17. ANTOpHUTM CIly4aiiHOrO MHOKeCTBEHHOro focryna. AnroputMm | OIIK-3.3.1
Anoxa. OIIK-3.3.2

18. PaznoBuaHOCTH anroputMma Asoxa (ontumanbHbii anroputm | OIIK-3.3.1
Anoxa, amanTuBHAs AJl0Xa, aJrOPUTM JBOUYHON OIIK-3.3.2
HKCHOHEHIIMAJIBbHON OTCPOUKH).

19. Oco0eHHOCTH peann3aluy aaropuTMa Ajoxa u ero OIIK-3.3.1
Pa3sHOBUIHOCTEH (BEPOSITHOCTHBIM U MHTEPBAJIbHBII OIIK-3.3.2
BAapUaHTHI).

20. OcobeHHocTH paboThl AropuT™Ma AJloXa M €ro OIIK-3.3.1
Pa3HOBHJIHOCTEH B CUCTEME C OOJIBIIIUM YUCIIOM a0OHEHTOB. OIIK-3.3.2
JIpeBOBHIHBIE AJITOPUTMBI pa3pelieHus] KOH(IMKTOB.

21. Cpennee BpeMsi pa3pelieHnst KOH(DIUKTa B CTEK-aJITOPUTME. OIIK-3.3.1

OIIK-3.3.2

22. Pabora anroputmMoB ciryyaiiHOro MHOKecTBeHHOro goctyna B | OIIK-3.3.1
KaHase ¢ mrymamu. Pabora anroputma Asoxa B KaHaJle C OIIK-3.3.2
JIO’)KHBIMHM KOH(JIMKTaMHU.

23. PaGora cTek-anroputma B KaHale ¢ JIO)KHBIMU KoHQuuKkTamu. | OIIK-3.3.1

OIIK-3.3.2

24. Oco0eHHOCTH peann3alliy aJrOPUTMOB CIIYIaitHOTO IK-1.3.1
MHOKECTBEHHOT'0 JIOCTYIIa B COBPEMEHHBIX JIOKAIbHBIX CETAX
nepeiayy JaHHBIX.

25. YIpouieHHbIN aHaIu3 aropuTMOB MHOXeCTBEHHOTo foctyna | [1IK-1.3.1
JUISL JIOKAJIBHBIX ceTell. BhIuucIeHne KPUTHYECKOTo
BXO/THOT'0 NTOTOKA JIA CJIY4as, KOrAa KOH(IMKT U ycnex
HMEIOT Pa3HYI0 /UIUTEJIbHOCTb.

26. ®dusnueckuil ypoBeHb. Pazorenne pu3nueckoro ypoBHs Ha OIIK-3.3.1
MOJTypOBHH. OIIK-3.3.2

OIIK-3.V.2
OIIK-4.V.1
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IK-1.3.1

[1K-1.3.2
IK-1.3.3
27. ITogypoBeHb MOAYIALIMOHHOIO KoaupoBanus. IIpumepsl [IK-1.3.1
MOJYJISILIMOHHBIX KOJIOB.
28. [TomypoBeHb conpsiKeHHsI cO Cpefior U pu3nUYecKas cpena. OIIK-3.3.1
OIIK-3.3.2
29. CereBoii ypoBens. Knaccuduxanus [P-agpecos. OIIK-3.3.1
Onpenesienne moarpynmnsl ip-aapeca. Haiitu kojm4ecTso OIIK-3.3.2
multicast u unicast axpecos. OIIK-3.V.2
OIIK-4.V.1
IK-1.3.1
I1K-1.3.2
I1K-1.3.3
30. Crpykrypa [P-nakera. Y3HaTh KOJM4YeCTBO OUT B MO IIK-1.3.1
“nauna gaHubix” u “KC”. Pazo6parh cnocod BbIYUCIEHUS
“KC”. BbIACHUTb KaKO0#l KOJIH4€CTBO OLIU0OK MOKHO
O00HAPYKHUTb.
31. Mapupyru3zanus B ceTd internet. [lonsiTre MappyTHbIX IK-1.3.1
tabmui. Opranm3anus unicast u multicast-nepemaun. Kak
HY’KHO OPraHH30BbIBATH MAPLIPYTHYIO TA0JIMILY, YTOObI
0THAaJIa He00X0AUMOCTh XPAHUTDH BCE aJjpeca B KaKI0M
y3Je.
32. [Tonsatue o MAC-anpecax. CoorBerctBue mexay IP u MAC- | I1K-1.3.1
aJipecaMu.
33. TpancnoprHelii ypoens. UDP-nipoToko:. YnpounieHHoe OIIK-3.3.1
onucanue cTpykTypsl UPD-nakertos. OI1K-3.3.2
34. CuyxeOHbIe TPOTOKOIBI ceTH internet. Mcnons3oBanus IK-1.3.1
ICMP-nipoTokona 1jist aHaM3a XapaKTePUCTHK CETH.
35. TCP-nporokon. OcHoBHas uzaes TCP-nporokona. IK-1.3.1
Pa3zo0partbes kak ycrpoen 3aroioBok B TCP-nakere.
36. Ileperpyska cetu npu padote TCP-npoTokona. AIroputm IK-1.3.1
MEJIJICHHOTO CTapTa.
37. Onenka koa¢duimenTa ucnonb3oBanus kanana ans TCP- OIIK-3.V.2
IIPOTOKOJIA. OIlIK-4.Y.1
38. YPOBHH, pacIoyioKEeHHbIE BbllIe TpaHcopTHOro. Beinenenne | OIIK-3.3.1
Ha IIPUKJIAJHOM YPOBHE CHEIUAIBHOr0 MoAypoBHs. RTP- OIIK-3.3.2
POTOKOJL
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3a1aun) mis 3adera / qudd. 3adera
Kon
Ne i/t [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera HHIKATOPA
1. THUIOBOM AITOPUTM MCIIOIB30BAHUS [TUKIMYECKHUX KOJIOB JIJIS OIIK-3.3.1
oOHapyKeHHsI OIIMOOK B CEeTAX Mepenaun AaHHbIX. Anroput™m | OITK-3.3.2
paboTHI KOJIepa U IEKOJiepa B peKUMe 00HAPYKEHHUS OIITMOOK
(2 BapuanTa).
2. Hcnonp3oBanne MUKIMYECKUX KOJIOB 711 OOHAPYKEHHS OIIK-3.3.1
MIAKETOB OIIUOOK. OIIK-3.3.2
3. Oc0OEHHOCTH MCIIOIH30BaHUS TUIIOBOTO aJITOPUTMA B I1K-1.3.1
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peanbHbixX cucremax. Ha oriiuuno. Jokasars
JKBHUBAJEHTHOCTH IBYX BADHAHTOB PadoThI JeKoaepa.

4. Brrunciienue BeposTHOCTH OMIMOKHM IEKOAUPOBAHUS, OLICHKA OIIK-3.V.2
BEPOSITHOCTH OIMUOKH JIEKOTUPOBAHUS OIIK-4.V.1

S. Hcnonp30BaHne UMUTALIMOHHOTO MozennpoBanus 1uid oneku | OIIK-3.Y.2
BEPOSITHOCTH OIMOKH JIEKOIUPOBAHUSI. OIIK-4.V.1

6. CeMuypoBHEBasi MOJIENb APXUTEKTYPbI B3aUMOJEHCTBUS OIIK-3.3.1
BBIYMCIIMTENBHBIX cucTeM. [lonarue uarepdeiica u nportokona. | OIMK-3.3.2
IIpuBecTr npuMepsl MPOTOKOJIOB.

7. Kananbenbliit ypoBenb. Opranuzanus “Hajuexxnoir” nepemaun no | OINK-3.3.1
“HeHallexHOMY KaHally cBsi3U. Mneanu3upoBaHHasi MOAEb OIIK-3.3.2
cuctemsl. [IpocTeimii anropuT™ ¢ KBUTUPOBAHUEM. OIIK-3.Y.2
ANropuT™M ¢ KBUTUPOBAaHUEM IIPU OIPaHUYEHUH HA YHCIIO OIlK-4.V.1
nepenad. Cm. aad. Ne2 TIK-1.3.1

[IK-1.3.2
I1K-1.3.3

8. VYyer omnbok B 00paTHOM kaHase cBsA3U. CM. j1ab. Ne2 OIIK-3.3.2

9. VYuer 3a7epKKU B KaHaJIE. AJITOPUTM C 0KUJAHHUEM. OIIK-3.3.1
KoaddunmenT ucrnonp3oBanus KaHaJIa. AJITOPUTM C
BO3BPAaTOM

10. AJITOPUTM C CEJIEKTUBHBIM MOATBEPKACHUEM. OIIK-3.3.2
AnbTepHAaTUBHBIE aJITOPUTMBI IIPU Nepeaaye Mo KaHaily ¢
3a7C€PIKKOH.

11. [lonypoBeHb yrpaBieHHs TOCTYIIOM K Cpefie, pa3zesieHue OIIK-3.3.1
KaHaJIbHOTO YPOBHs Ha nmoaypoBHU. Knaccudukanus metonoB
pazzieneHus o01Iero KaHaia.

12. AHanus metonoB foctyna. OCHOBHBIE CBEICHMS U3 TEOPUH OIIK-3.3.2
MaccoBOro 00CIyKUBaHUs. AHAJIN3 IPOCTENIIEH CHCTEMBI
MaccoBOT'0 00CITY)KMBaHUs C TIOCTOSTHHBIM BPEMEHEM
oOciyxuBaHus. Mojenp MyacCOHOBCKOI'O BXO/IHOTO MOTOKA.
I'enepupoBaHue caydaiiHbIX BEJIMYMH METOAOM OOpaTHOMN
GyHKIUH.

13. Awnanu3 pabotsl cuHxpoHHO#t cuctembl M/D/1 u Bouucienune | [1K-1.3.1
CPEJIHETO YKrcIIa 3asiBOK B CUCTEME.

14. CBs13p MEXIly CpeIHEN 3aJIepKKON U cpeaHuM uncioM 3asBok | [TK-1.3.1
B CHUCTEME.

15. AHanu3 METOJI0B 10CTyIla Ha KAYECTBEHHOM YpPOBHE. IK-1.3.1
3aBUCUMOCTh CpeHEN 3aAepKKU OT MHTEHCUBHOCTU BXOJHOTO
IIOTOKA JUIsl pa3JeJIeHNs] BpEMEHH.

16. AHaJN3 METOJIOB JIOCTyNla Ha KAYECTBEHHOM YpPOBHE. IK-1.3.1
3aBUCUMOCTD CpPEIHEN 3a1€pKKH OT MHTEHCUBHOCTH BXOJHOTO
MOTOKA JUIsl TOCTYyTA T10 3a1pocy.

17. AHanu3 cIy4aiiHOro TOCTYIIa Ha KAY€CTBEHHOM YPOBHE. [IK-1.3.1

CpaBHeHI/IC C.IIy‘-IS.fIHOFO AO0CTYIIa € paHEC paCCMOTPCHHBIMU
CUCTCMaMH.

[lepeuens Tem Il BHITOJHEHHUS! KypCOBOIO MpOeKTa/ KypCcoBOi pabOThl MpeCTaBIICHBI

B Tabmmie 17.
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Tabmuua 17 — IlepeueHp TeM /sl BRINOJTHEHUsI KYPCOBOT'O MMPOEKTa / KypCOBOM paboThI

Ne i/t

[TpumepHBIii TepedeHb TeM ISl KypCOBOTO MTPOSKTHPOBAHUS/BBITIOTHCHUS
KypCOBOM paboThI

Peanu3oBaTh cTaHAapTHBIE AITOPUTMBI (pOpMUPOBaHUS KOHTPOJIbHON cyMMbl CRC-
16, CRC-32. [IyreM UMUTAIIMOHHOTO MOJICTUPOBAHUS UCCIIEIOBATh PA0OTY ATHX
anropuT™MOB B KaHane [ uns0epra-Ommuora. Chaenarh BEIBOJIBI, B KAKUX CIydasx
1enecooObpa3Ho ucnosb3obath aroputm CRC-32.

PeanuzoBats anroput™m «JlBomuHOW OKCnOHEHUMAIbHOW OTCPOUKU» IBYMS
crocodamu:

a. MOJEIMPOBaHUE PAOOTHI KaXI0TO TOJIb30BATENS,

b. monenupoBaHue Ha OCHOBE MapKOBCKOM IIETIH.
CpaBHHTH JTaHHBIE CTOCOOBI MOJICTUPOBAHMS IO CIIOKHOCTH.

Peann3oBaTh UMHTALIMOHHOE MOJAEIMPOBAHNE AIrOpUTMa MeaJIeHHOro ctapta TCP
IIPOTOKOJIA.

PeanuzoBath Bepcuto yrunuthl ping Ha UDP makerax. Peanu3zoBarh NpHIIOKeHHUE,
KoTopoe Oyzmer chymarh 3adaHHblii  mopT. [lpoBepka mporpammbl  OyneT
OCYIIECTBISATHCS CIEAYIOIUM 00pa3oMm:
a. /IBa xoMIIbIOTEpAa HAXOAATCSA B OJHOM CETH, HA OJHOM 3aIlyCKAeTCs
peanu3oBaHHas yTwiuTa Ping Ha IP aapec BTOporo KoMIbroTEpa.
Ecaim  BTOpOM  KOMIBIOTEp  BKJIIOYEH, TO  IPUHUMAETCSH
cootBercTBytomee ICMP cooOiienue, B MPOTUBHOM Clydae IO
WCTEUYCHUN TaliM-ayTa HYXHO c(hopMHpOBaTh cooOmeHue 060
ommuoOKe.
JIBa KOMITbIOTEpa HAXOAATCSA B OJHOM CETH, Ha OJHOM 3amyckaercs ping uHa IP
aJpec BTOpOro KommbioTepa. Ha BTOpoM 3amyckaeTcsi NMpUIIOKEHHE IepexBara
MakeToB, B OTOM Clly4ae, MO HCTEUEHUHM TalM-ayTa HYXHO chopMUpOBaTh
cooOuieHue 06 omuokKe.

PeanuzoBats yrunuty Trace-rout na UDP mnakerax. Ilpu 3amycke peanusyemoit
YTUIUTHl HA OAHOM KommbioTepe Ha |IP agpec BTOporo xkommbproTepa B CETH, TIE
OoJIbIIIE ABYX KOMIIBIOTEPOB, JOJKHA BRIBOAUTHCS HHGOpMaIHs o Konudectse U |P
ajgpecax MPOMEXYTOUHBIX VY3J0B M 3aJepXkKKax [0 Kaxaoro ysna. JlanHas
nH(poOpMaIus TOJKHA COBMAAATh C TOM, YTO BBIBOJUTHCSA MPH 3aIlyCKe pealbHON
yTUIUTHI Trace-rout.

Peann3oBaTh HMUTAIHOHHOE MOJIEITMPOBAHIE AITOPUTMA TIEPEIaul BHICO TpahuKa
Ha ocHoBe HTTP-streaming.

Peanm3oBaTh MMHTAIMOHHOE MOJEIHpOBaHUE anroputMma nquHammdeckas ALOHA
1o cranapry paauodacrotrHoit uaentudukanuu 1SO/IEC 18000-6:2004(E).

Peanu3oBaTh MMUTAIMOHHOE MOJAEIHPOBAHHE OJOKHPOBAHHOTO HEYIYYIICHHOTO
CTEK-aJITOPUTMA 0 CTAaHIApPTy pamuodactoTHoil naentudukanuu ISO/IEC 18000-
6:2004(E).

PeanuzoBath umurarmonsoe moaenuposanue aaroputva NAMA (Node Activation
Multiple Access) miis neneHTpatn30BaHHON CETH.

10

PeammzoBath mmuTanmonHoe MojnenupoBanue anroputmMa ALOHA mis ciydas,
KOI'JIa B CUCTEME HMEETCSl HECKOJIBKO KaHAJIOB MHOXKECTBEHHOI'O JOCTYIIA.

11

PeanuzoBats MoaenupoBanue TCP mporokoinia B cpeae NS3. MccnemnoBars B KakKuX
ciy4yasix JJis OLEHKH MPOU3BOAUTENBHOCTH TMPOTOKOJIA MOXKHO MPUMEHSThH
1

dopmyny FTTVP (p — BepoATHOCTH MOTEPH KBUTAHIINN).

12

Peann3oBaTh MMHMTAIIMOHHOE MOJEIMPOBAHUE COBMECTHOTO ()YHKIIMOHMPOBAHUS
A0OHEHTCKUX YCTPOWCTB, 00ECIIEUNBAIONINX PA0OOTY MO HECKOJIBKHUM MPOTOKOIAM
OECIPOBOTHBIX CETEH.
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13 PeanunzoBaTh MMHTALlMOHHOE MOJIENIMPOBaHKE cayyaiiHoro njocryna B LTE.

HCHOJ’IBS}/H moaxon, OCHOBaHHBINA Ha paccMOTPEHHUHU OKOH pa3H0171 JJIUTCIIBHOCTH,

14 .
peanuzoBath anroput™ 120 ¢ yuerom ocobennocteit cranaapra 802.11.

15 Paspaborars nporpammy MozenupoBanus 3pdekra CKpeITO CTaHIIUKM B CTAaHIAPTE
802.11.

16 Peanm3oBaTh MMUTAIMOHHOE MOJICIMPOBAHHE AJITOPHUTMOB  pacIpeeICHUs

4aCcTOTHO-BPEMEHHBIX pecypcoB. (Round-Robin, Proportional Fair).

KypcoBbie paboThl ¢ OLIeHKO# He Bbile 3.

17 PeanuzoBars uMuTanmonnoe wojenupoBanue RTP mnporokomna (Bapuant c
COXPaHEHHUEM JaHHbIX).

PeanmuzoBate wuMuTanmoHHoe MozenupoBanue RTP  mporokona (BapuaHT ¢

18
COXpaHEHHUEM BPEMEHH).

Peann3oBaTh HMMHUTALMOHHOE MOJEIUPOBAHME  aJIrOPUTMAa C BO3BPATOM U
19 aIropuT™Ma Uil KaHAJIOB C BBICOKOM BEpPOATHOCTHIO OIMIMOKM (CiaydaiiHas
3ajepxka). CpaBHUTH pabOTY AaHHBIX aJITOPUTMOB.

Peann3oBaTh HMMHUTAMOHHOE MOJICIUPOBAHKE alrOpUTMa C BO3BpPAaTOM U
20 QITOPUTMA C CEJICKTUBHBIM IOBTOpPEHUEM (ciydaiiHas 3anepxka). CpaBHUTh
paboTy NTaHHBIX ATOPUTMOB.

PeanuzoBaTh UMUTAIMOHHOE MOJCIUPOBAHUC AJIIrOpHUTMaA C PA3JCIICHUECM BPECMCHU

21 u anroputmMa ALOHA. CpaBHuTbh paboTy JaHHBIX aJITOPUTMOB.

22 PeanuzoBath METOZ  YCKOPCHUSA MOJCIUPOBAaHUA 3a CUCT  HMCKIIOYCHUA
OKCIICPUMCHTOB IJId OCHKH BCPOATHOCTH OIINOKHU JACKOAWPOBAHMA.

Bonpocel s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMMd B BHJIE TECTHPOBAHUS
npeJcTaBiIeHb B Ta0nuie 18.
Tabmuna 18 — [IpumepHBIii IepeueHb BOITPOCOB JJIsI TECTOB

Kon

Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
MHAMKATOpa

He npenycmorpeno

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOY4YarolUXCsl 3a09HON (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX padOT

Ne n/nt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToquveckre  MaTepuaibl,  ONPEACISAIONUE  MPOUEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEPU3YIONIUX JdTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJAEp)KaTcs B
JOKAJIBHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHUpYOIMUX MNOPSIO0K W MPOUEaypy
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIlUU O0YyJaroIINXCs
I'VAIL

11. Mertoauydeckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. Meroauueckue ykazaHMs s OOy4aroUXcs 10 OCBOEHHMIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U SICHOE WU3JI0kKEeHHMe ydeOHoro marepuana. Ha3HadeHune cOBpEeMEHHOM JieKUuU B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMALMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX NpOOJEeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHIIMX
JTOCTHKEHUI HaydyHOW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
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OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW oO0yiacTH 3HaHUs, €€ mpoOJeMbl, JaeT IeNbHOE MPEACTaBICHUE O AUCIUILIUHE,
IIOKa3bIBAaET B3aMMOCBS3b C IPYTUMHU JAUCLHUILINHAMU.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)XK10M KOHKPETHOU TEME;

— TIOJIyY€HHE OTIBITa TBOPUECKOH pabOThl COBMECTHO C MPENOaBaTEIEM;

— pa3BuTHE NPO(PECCHOHANBLHO-IEIOBBIX  KAuecTB, JIIOOBU K  TOpeaIMeTy |
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIUIECHUS.

— MOsBJIEHUE HEOOXOJMMOro HHTEpeca, HE0OXO0AUMOTO I CAMOCTOSATEILHOU paboThI;

— T[OJIyuyeHHE 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTHSI HAYKH U TEXHUKH U O
IPOTHO3€E UX Pa3BUTH Ha OJIIKaNIINE TOIbI;

— Hay4dyuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
[OJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH HUX B  pa3jIMYHBIX
(bopMyIupoBKax);

— TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JIekuMOHHBI MaTepHall MOXET CONPOBOXKIATHCA JEMOHCTpalUued CIaiI0B W
UCIOJIb30BAaHUEM DA3JaTOYHOIO MaTepuallia IpU HPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/IEIbHBIX TEMATUK I10 IUCUUIUINHE.

CrpyKTypa Ipe/1ocTaBiIeHUs JEKIIHOHHOTO MaTepuaa:

— IIOCTaHOBKA 33/1a4H;
— OCHOBHBIE CBE/ICHUS 110 TEME JICKLIUY;
— pe3yabTaThbl U BBIBOBI.

Jlex1moHHBIN MaTepua U3JI05KEeH B IOCOOUH:

OCHOBBI TIOCTPOEHUS MH(POKOMMYHHKAIIMOHHBIX CHCTEM M ceTedl : [ DIeKTpOHHBIH
pecypc] : yuebnoe mocodbue : B 2 4. u. 1 / A. M. Twopnukos, 1. A. Tlactymoxk, A. B.
bopucosckas ; C.-Iletep6. roc. yH-T a’3poKOCM. MPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBBIE
naH. - Cankr-Ilerepoypr : Uzn-Bo I'VAIL 2019. - 111 c. ., gocTynmHO mociie aBTOPU3alUH B
oubmorexe I'VAIT https://lib.guap.ru/

11.2. Mertoauueckue yKazaHus UIsl 00YJaIOIMXCs 110 YYaCTHIO B CEMUHapax
Yuebnvim nnanom ne npedycmompeno

11.3. Metoauueckue ykazaHUS sl OOYYaIOIIUXCS MO MPOXOXKACHUIO MPAKTUUYECKUX
3aHATUU
Yuebnvim nianom ne npedycmompeHo

11.4. Meroauueckue ykazaHus A OOYyYaloIUXCS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor

B xozme BbIMONHEHMS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEH YIIyOuTh U
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKH, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAIMOHHON XapaKTEePUCTHKONW OO0YyJaromerocs.
BeimonHenune mabopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUATUH.

Breinonnenue nabopaTopHbIX pabOT 00ydaromUMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00ecIeunBarONINM PEHICHUE CIEAYIONNX OCHOBHBIX 337a4 00yJaromerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIHUILTHEI;
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— 3aKperuieHHe, Pa3BUTHE W JETAlM3alus TEOPETUYECKUX 3HAHWUW, TMOTYyYCHHBIX Ha
JICKITUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITETIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyTI0BaHUEM U MPUOOPAMH.

3ananue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

Bapuant 3amanms mo Kaxkmod sabopaTopHOW paboTe OOydJaroImUiCsA TIOJydaeT B
COOTBETCTBUH C HOMEPOM B CIHCKE TPYHIBL. B COOTBETCTBHU C 3aJaHWEM OOYYArOLIHICS JOJKEH
HOATOTOBUTH HEOOXOJMMBIC TaHHBIC, IPOU3BECTH HEOOXOMMBIC PACUETHI, BHIOIHHUTH YKa3aHHYIO
MOCNEA0BATENIbHOCTh JICHCTBHI, MONYYUTh TpeOyeMmble pe3yiabTaThl, 3alIUTUTh IOJYYECHHBIE
pE3yJIbTATHI.

CrpykTypa u dhopma oTueTa 0 1a060paTOPHOU padoTe

Otuer o naboparopHoil paboTe MODKEH BKIOYaTh B ce0s: TUTYJABHBIM JIKCT,

(GOpMYITHPOBKY 3alaHUs, TEOPETHYECKUE IIOJIOKEHHSI, WCIIOJIb3YeMble TpPU BBIIIOJHEHUU
n1abopaTopHOi paboOThI, OMHCAHKUE MPOIECCca BBHIMOIHEHUS J1ab0opaTOpHO paboThl, OTyYEHHbBIE
pE3yIbTATHI U BHIBOBI.

TpeboBanus k 0ohopMIECHUIO OTYETA O J1TAOOPATOPHOU paboTe

[To nmaGopaTopHBIM paboOTaM BBIMOIHSAETCS OTYET. TUTYNBHBIA JUCT OhOpMIIIETCS B
COOTBETCTBHUH C 11a0I0HOM (00pasiom), mpuBeaeHHbIM Ha caiite ['YAII (https://new.guap.ru/) B
pazmene «HopmaruBHast —nokymentamusi»  (https://guap.ru/standart/doc). TekcroBeie u
rpaduueckue marepuainbl OQOPMISIIOTCS B cOOTBeTcTBHHM C JAeiictByromuMu ['OCTamu u
TpeOoBaHUsIMU, NpuBeAcHHbIMU Ha caiite ['YAII B pasgene «HopmaTuBHas nOKyMEHTaLMs»

(https://guap.ru/standart/doc).

MeToanyecKre YKa3aHus N0 MPOXO0KIACHUIO JI8.6OD8.TODHBIX Da6OTZ

OCHOBBI TIOCTPOEHUS MH(POKOMMYHHKAIIMOHHBIX CHUCTEM M CeTei : [ DJIeKTPOHHBIN
pecypce] : maboparopusiii mpaktukyM / C.-Iletep6. roc. yH-T a3poKocM. pHUOOPOCTPOCHUS |
cocT.: A. A. bypkoB, A. M. TropnukoB. - DnekTpoH. TekcTtoBble AaH. - CII0. : M3x-Bo I'VAII,
2018. - 49 c., noctynHo nocse apropu3aiuu B ounonmoreke ['Y AIT https://lib.quap.ru/

11.5. Metoauueckue yka3aHus a5l 00y4aroluXcsl IO BHIIIOJHEHUIO KYpCOBOTO IIpOeKTa/
KypcoBO# paboTbI

KypcoBoii mpoekt/ paboTa mpoBOAUTCSA C LIENbI0 POPMUPOBAHUS Y O0YUaAIOLIUXCSI OIbITA
KOMIIJIEKCHOT'O PELICHUs] KOHKPETHBIX 33/1au MPOo(PeCcCHOHANBHOM NesTeTbHOCTH.

KypcoBoii npoekt/ paboTa 1mo3BoJisieT 00y4aromeMycsi:

— CHUCTEMAaTHU3UpOBaTh M  3aKPENUTh IOJYYEHHbIE TEOPETUYECKHWE 3HaHUA U
NpaKTUYeCKHe YMEHHUs Mo AucHUIUIMHE «OCHOBBI IMOCTPOEHUS HH()POKOMMYHHMKAIIMOHHBIX
CHUCTEM U CeTel» B COOTBETCTBUU C TPEOOBaHHUSIMH K YPOBHIO MOJTIOTOBKH, YCTAHOBJICHHBIMU
nporpaMMoil yueOHOH TUCHMIUIMHBI, MPOrpaMMOil MOATOTOBKM OakanaBpa IO HaNpaBICHUIO
11.03.02 «MH(pOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3HUY;

— OIPUMEHUTH TMOJIyYEHHbIE 3HAHUS, YMEHHUS M NPAKTHUECKUH ONBIT TMPH PELICHUU
KOMILJIEKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMHU BHUJaMU NMPO(ECCHOHAIBHOM eATeIbHOCTH
no HarpasieHuto 11.03.02 «HPpOKOMMYHHKAITMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSI3U»;

— YIIIyOUTh TEOPETUYECKUE 3HAHUS B COOTBETCTBHUHU C 33JJaHHOM TEMOI;

— chopMUpOBAaTh yYMEHHS TNPUMEHATh TEOPETHYECKHE 3HaHWS TpPU  PELICHUH
HECTaH/IapTHBIX 3a/1a4;

— IpUOOpPECTH OMBIT AHATUTHUYECKOW, pAacYETHOM, KOHCTPYKTOPCKOH paboOThl U
c(opMHPOBATH COOTBETCTBYIOINE YMEHHUS;

— copmupoBaTh yMeHHUs pabOTBl CO CIEUUAIBHOM JIUTEpaTypoil, CIpaBOYHOMH,
HOPMAaTHUBHOM U MPaBOBOM TOKyMEHTAlMEH U MHBIMU MH()OPMAIIMIOHHBIMU HCTOYHUKAMU;

— chopmupoBath yMeHHS (OPMYIUPOBATH JIOTUYECKH OOOCHOBAaHHBIC BBIBO/IBI,
NPEUIOKEHUS U PEKOMEHIAINH 10 Pe3yIbTaTaM BBITOTHEHUS PaOOTHI;
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— Pa3BUTH MPOPECCHOHATHHYIO MMCEMEHHYIO M YCTHYIO Pedb 00y4aroIerocs;

— pa3BUTh CHUCTEMHOE MBbIIUICHUE, TBOPYECKYID HWHHUIHMATUBY, CaMOCTOSTEIbHOCTD,
OPraHU30BaHHOCTb U OTBETCTBEHHOCTb 33 IPUHUMAEMbIE PELICHHUS;

— chopMUpOBaTh HABBIKA IIJJAHOMEPHOW PETYJISIpHOW pabOThl HAa pelIeHuEeM
IMOCTaBJICHHBIX 3a1a4.

CTpyKTypa HOSICHUTEIBLHOM 3aIIUCKHI KYPCOBOHM pabOTEI

KypcoBas pabora B 001iem ciyyae JOIKHA COAECPIKATE!
— TEKCTOBBIN JOKYMEHT, 00beMoM 10 15 — 20 cTpaHuI] Ie4aTHOTO TEKCTA;
— BO3MOXXHO HaJIM4MeE JIEKTPOHHOHN Bepcuu B opMe MPE3CHTAIUH.

TexcTOBBIN JOKYMEHT MOKET BKJIIOYAaTh B YKA3aHHOW HUYKE IIOCIIEIOBATEIbHOCTH

1) 3amaHue Ha KypcoBYIO pabory;

2) cojepiKaHue;

3) BBe/icHHE, B KOTOPOM PACKPBIBAIOTCS AKTYaJbHOCTh M 3HAYCHHE TEMbI, BBIIOJIHSICTCS
KpaTKHii aHATUTHYECKUI 0030D, HOpMyIHpYyeTCs 1eTh;

4) OCHOBHYIO YacCTbh, CTPYKTYpa U COZCPIKaHUE KOTOPOil 3aBUCUT OT Xapakrepa padoThl;

5) 3akioueHre, B KOTOPOM COJACP)KATCS BBIBOJBI M PEKOMEHIALUH OTHOCHTEIBHO
BO3MOXKHOCTEH MCIOIb30BaHUS MaTEPUAIOB PabOTHI;

6) CIMCOK MCIOJIb30BAaHHBIX HCTOYHUKOB;

7) OpUIIOXKEHHS, COACPXKALIME MaTepHaibl HUTIOCTPATHBHOIO U BCIIOMOTaTelIbHOTO
XapakTepa W/Wii JUCTUHTH Pa3padOTaHHBIX IPOTPAMM.

Crioco0bl peain3alyy KypcoBbIX padoT

Bce kypcoBble paboThl IO JaHHOW AMCLUIUIMHE CBSA3aHBI C pa3pabOTKONH MPOrpaMMHOIO
obecrieuenns. [lanabie paboOTHl peaan3yloTcs Ha sA3bIke mporpammupoBanus C/C++ uinm B cpeze
Matlab.

TpeboBanust Kk 0HOpPMIIEHUIO NOSICHUTEAbHON 3aNUCKH KYPCOBOM pabOThI

TutynbHbIH JIUCT 0OPMIIIETCS B COOTBETCTBUH C I1A0JOHOM (00pa31ioM), MpUBECHHBIM
Ha caiite ['YAIl (https://new.guap.ru/) B pasmene «HopmartuBHas —JIOKYMEHTAIHS»
(https://guap.ru/standart/doc). TekcroBele u rpaduueckue Marepuanbl O(GOPMISIOTCS B
cootBeTcTBUH c AeiicTByomumMu ['OCTamu u TpeboBanusIMH, TpUBeACHHbIMY Ha caiite ['YAII B
pasznene «HopmatuBHas mokymentanus» (https://guap.ru/standart/doc).

11.6. Metoauueckue ykazaHus sl 0OYy4YaIOIIMXCS M0 MPOXO0XKIESHUIO CAMOCTOSITEIbHON
paboThl

B Xone BBINOJIHEHUSI CaMOCTOSITEIbHON pabOThI, O0YJAIONIUIiCS BBINOJIHAET PaboOTy MO
3a/laHuI0 M TIPU METOJMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0€3 ero HemocpeaCTBEHHOTO
y4acTHs.

B mporecce BBITIONHEHHS] CaMOCTOSATEIBLHON paboOThl y oOydarorerocs (GpopMupyercs
nenecooOpasHoe IIaHupoBaHue paboyero BpeMeHH, KOTOPOe MO3BOJISIET €My Pa3BHBATh YMEHUS
U HaBBIKM B YCBOEHHMHM U CHCTEMAaTH3allMU NMPUOOpETaeMbIX 3HAHHM, oOecrieunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOyuYeHHs, TOMOTraeT IOJYy4YUTh HABBIKM TOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

OCHOBHBIMH ~METOJMYECKMMHU MaTepHuajaMy, HaIpaBIAIONIMMH CaMOCTOSTEIbHYIO
paboTy oOydaromuxcs, SBJISIOTCS MUCTOYHUKU W3 MEPEUHs MeYaTHBIX U AJIEKTPOHHBIX YYEOHBIX
U3aHUH, yKa3aHHBIX B Tabiuue 8. Kpome »sToro, oOydaromiuiics MOXKET MOJIb30BATHCS
AIIEKTPOHHBIMU pecypcaMu, YKazaHHbIMU B Tabnunax 9 u 11.

11.7. MeTtoauueckre yKazaHus [UIsl OOyYaroIIMXCS IO MPOXOXKICHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJIb KadyecTBAa 3HAHUU
00y4aroImuxcsi, OCYIIECTBISIEMOIO B TEUEHUE CEMECTpa C IIeJIbI0 OICHMBAHUS XO0Jla OCBOCHUS
JTUCIUTUIAHBI.
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Texymuii KOHTPOJIb BKIIIOYAET B CEO0s:

—  KOHTpOJIb I1OCEIIAEMOCTH;

— THCHMEHHOM BHINIOJHEHHE 3a/IaHui JTa0OpaTOPHBIX pabOT C 3aIIUTON OTYETOB;

Pe3ynbrarhl TEKyIIEro KOHTPOJIS YYHUTHIBAIOTCA MPU MPOBEACHUU IPOMEKYTOUHOM
arrectanuu B cootBeTcTBUU ¢ TpeboBanusamu PJIO I'VAIL CMK 3.76 «IlonoxeHue o Tekyiem
KOHTpOJIC YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTectanmu odydaromuxcs ['YAII, ocBanBaromux
o0pa3oBaTelibHbIe IPOTrPAMMBI BBICIIETO 00OPa30BAHUSI.

11.8. Metoau4ueckue yka3zaHUs sl O0y4JarONIMXCs MO MPOXOXKICHHIO MPOMEKYTOTHON
aTTeCTalUu.

[Ipomexxyrounass  arrectanusi  OoOy4yaromIMXCsl — NpPEAyCMaTpuBaeT  OLIGHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHHs MO auciuruinHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — ¢opMma OIEHKM 3HAHHH, MOJYyYCHHBIX OOYdYalONIMMCS B IIpOIEcCe
W3YYEHHUS BCEW MUCHUIUIMHBI WM €€ 4aCcTH, HAaBBIKOB CAMOCTOATEIbHONU paboThl, CIOCOOHOCTH
IOPUMEHSATh MX JUId PEIICHUs MPAKTUYECKUX 3ahad. DK3aMeH, Kak IpaBUJIO, MPOBOIUTCS B
NEepUOJl HK3aMEHALMOHHOM CECCHMM W 3aBEpIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOpOILIOY», «YAOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEILHOY.

— 3aueT — 3T0 (hopMa OLEHKU 3HAHUH, MOTYYSHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHHS
yueOHOM TUCIUIUIMHBI B LIEJIOM WJIM IPOMEXYTOUHas (110 OKOHYaHHUU CEMECTpa) OlIeHKa 3HAHUHN
0o0y4aromuMcs 10 OTJENbHBIM pa3fiesiaM JUCLUIUIMHBI C aTTECTAllMOHHON OLIEHKOW «3aYTEHO»
WJIU «HE 3aUTEHO».

JUig mony4eHus TOMycKa K MPOXOXKAECHUIO0 MPOMEKYTOUHOM aTTecTaluu 00ydarolmuics
JOJKEH BBITIONHUTH TPEAyCMOTpPEHHBbIE paboueill mporpaMmon AMCHUIUIMHBI JIabopaTOpHbIE
paboThl, YCHEIIHO HUX 3alUUTUTh U BBUIOKHUTH OTYETHl B JIMYHbIA KaOuHeT. Jlomyck K
IIPOXOXKACHUIO MPOMEKYTOUHON aTTECTallUM IPENOCTABISAETCS, €CJIM BCE OTYETHI B JIMYHOM
KaOMHeTe MPUHSATHI IIPEroaaBaTesieM.

Cucrema OLEHOK IpU IHPOBEIECHUU IPOMEKYTOUHOM aTTeCTalMM OCYLIECTBIISIETCS B
cootBercTBuu ¢ TpeboBanusimu PJIO T'YAIL. CMK 3.76 «IlonoxeHnue o TEKyIIeM KOHTpPOJIe
yCIIEBaEMOCTH U TPOMEXYTOUHOM arrecrauuu oOyuatommxcs [YAIIL, ocauBaromux
o0pa3oBaTeibHbIE IPOTrPAMMBI BBICIIETO 00OPA30BaAHUSI».
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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