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Paboyas nmporpaMMa AUCLUIIINHEL COCTaBjJeHa Ha OCHOBe TpeboBaHui demepanbHOTO
roCyIapCTBEHHOr0 00pa30BaTeNIbHOIO CTaHAapTa BHICIIETO 00pa30BaHUS 110 HAlPaBJIEHUIO
(cmenmaneHOCTH) TOATOTOBKU «11.03.02 UHPOKOMMYyHMKaIMOHHEIE TEXHOJIOTHU U
CUCTEMBl CBSI3W», YTBEPXKOEHHOIO NPUKa30oM MunucrepctBa o0pa3oBaHUS U HayKu
Poccuiickou ®egepanuu oT 19.09.2017 Ne 930, u B cooTBeTCTBUU C pabouuM y4eOHBIM
IIJTaHOM, YTBEPXKIEeHHBIM PEKTOPOM YHUBEPCUTETA.



1. llenu 1 3aga4Yy THUCIHUILIHHBI

Llenbio penofaBaHus OUCHUTIINHEL «[IpHATOKEHUS U CEPBUCH KOHBEPTEHTHHIX CETEN
CBS3U» SIBIISIETCS:

M3y4YyeHUe CEepBUCOB KOHBEPreHTHHIX ceTel. [JucUUNIWHA OOJNXHa ob0ecrnedyuBaTh
dbopMupoBaHue (GyHOaMeHTa IMOATOTOBKM OYAyIIMX CIEIHalucTOB B 00acTu
WCCTIeI0BaHUs, pa3pabOoTKy, NPOEKTUPOBAHUS U IKCIIyaTalud NHHOKOMMYHUKAI[MOHHEIX
CHUCTEM M ceTel. B pe3ynbTaTe M3yYeHUS AUCIUIIUHB Y CTYyOEHTOB HOJIXKHEI
chopMupOBaThCS 3HaHUSA, YMEHUS U HABHIKU, [03BOJNAIIINE INIPOBOOUTH
CaMOCTOSATENbHHHN aHanu3 HUHPOKOMMYHHUKAIMOHHBIX CHUCTEM U pPa3paboTKy
CHCTEMHOCETEBHIX DeIleHun

OTa menb [OCTUTaeTCd MyTeM PelleHus clenyommx(ei) 3apgad(u):

M3y4yeHue CePBUCOB KOHBEPTreHTHHIX CeTell Ha IIpuMepe CUCTeMBl KoMMyTaluu 4G.

2. MecTo THCIHHUIIIHHBI B CTPYKType 00pa30BaTe/IbHOH MPOrPaMMEI

HucnunnuHa «[IpunoxkeHus U CePBUCHl KOHBEPTEeHTHHIX ceTeu cBa3u» B1.B.29
SBASIETCS OUCIUIIIMHON dYacTu, GopMupyeMol ydacTHHKaMM 0Opa30BaTeNIbHHIX
oTHomeHuu O0moka 1 ydueOGHOro mnnaHa MOATOTOBKM OakanaBpuaTa II0 HalpaBIeHUIO
«11.03.02 UHGOKOMMYHUKAIIMOHHEIE TEXHOJIOTUM U CHUCTEMHI CBA3W». HM3ydeHue
OUCLUUIINIUHLL «[IpUTOXKEeHUsS U CePBUCH KOHBEPTEHTHHIX CETel CBA3U» ONUpPaeTCs Ha
3HaHUW OUCHUIIIUH(BI) «OCHOBH MOCTPOEHUS MHMPOKOMMYHUKAIMOHHBIX CHCTEM H
ceren»; «CeTu CBSI3U U CUCTEMBI KOMMYTaI[UU».

3. IlepeyeHb IVTAHHPYEMBIX Pe3yIbTaTOB 00yUYeHHsI, COOTHECEHHBIX C
IUTAaHUPYEeMBIMH pe3y/IbTaTaMH OCBOEHHS 00pa30BaTe/IbHOH MPOrPaMMBbI

[Tporecc n3ydyeHus: AUCHUMINHE HallpaBlieH Ha (POpMUPOBaHUE CIIEAYIOMNUX
KOMIIETEHIINN:

Tab6muia 1
Ne Kop
HauMeHOBaHHe KOMIIETEHIIUH
II/II KOMIIETEHIIUH
Cnioco0eH K agMUHHCTPUPOBAHUIO ITPOIIECCA OLIEHKY ITPOU3BONUTEILHOCTH 1
1 K-13 KOHTPOJIS UCIIOJIb30BaHUS U MPOU3BOOUTEIBHOCTHA CETEBBIX YCTPOIZSTB,
IIPOTPAaMMHOT0 o0ecreyeHuss “"HPOPMAIMOHHO-KOMMYHUKAIIMOHHOM
CUCTEMEI
Crioco0eH OCYIIeCTBIISITh MOATOTOBKY TUIIOBHIX TEXHUYECKHUX ITPOEKTOB U
MIePBUYHBIA KOHTPOJIb COOTBETCTBHUS Pa3pabdaThiBAeMBIX TPOEKTOB U
2 I1K-23 TeXHUYECKON NOKYMEHTAlMy Ha pa3fuuyHble NHPOKOMMYHUKAIIMOHHEIE
00BEKTH HAITMOHAIBHBIM U MeXKOYHAPOOHBIM CTaHOAPTAM U TEXHUYECKUM
pernamMeHTaM
3 IK-31 CrmocobeH MpUMEHSTh ¥ PaboTaTh C CUCTEMaMH YIIPABIEHUS CETSIMH,
VYUTHIBAS TTIaBHBIE TPUHITUIIE UX TOCTPOEHUS ¥ QYHKIIMOHUPOBAHUS

MHOMKaTOPH JOCTUXKEHUS KOMIIETEeHIINN
Tabnuria 2
3HaeT apXUTEKTYpy, 00Ire MPUHITUIIE GYHKIMOHUPOBAHUS CETEBRIX YCTPOUCTB U
IIPOTPAMMHOI0 06ecreyeHnsT afMUHUCTPUPYEMOH HHPOPMALIMOHHO-
KOMMYHHUKAITMOHHOY CHCTEMBI, TPOTOKOJIBI BCEX MOJIEITH B3aUMOIEHCTBHUS OTKPBITHIX
CHACTEM

[1K-13.1




3HaeT METPUKYU NIPOU3BONUTEIbBHOCTYA afMUHUCTPUPYyeMOou ceTy, Mopens ISO mns

[TK-13.2
ynpaBieHus ceTeBeIM Tpadurom, mopenu IEEE
YMeeT 1momp30BaThCS HOPMATUBHO-TEXHUYECKOM JOKyMeHTanuel B 001acTu

[1K-13.3 | uHQOKOMMYHHMKALIMOHHLIX TEXHOJIOTUY, UCIIOIb30BaTh COBPEMEHHbIE METOOEI
KOHTPOJISI TPOU3BOAUTEIbHOCTH NH(POKOMMYHUKAIIMOHHBIX CUCTEM
YmMmeeT paboTaTh C KOHTPOJIBHO-U3MEPUTEIHHEIMY allllapaTHBIMU U TPOTPaMMHBIMU

[1IK-13.4 | obecnedyeHreM; KOHGUTYPHUPOBATE ONlEPAI[MOHHEIE CUCTEMEL CETEBEIX YCTPOMCTB
MHQOPMaIMOHHO-KOMMYHUKAIIMOHHONW CUCTEMEI

K-13.5 BrapeeT MeTomaMu olleHKU TpebyeMoii POU3BOAUTENBHOCTH CETEBhIX YCTPOUCTB U
IIporpaMMHOro obecreyeHnsl afMUHUCTPUPYEMOM CETH
BrapieeT HaBRHIKaMU YCTAaHOBKY KaOEeJIbHEIX M CETEBBIX aHAIM3ATOPOB I KOHTPOJIS

[K-13.6 | A3MEHEHUS HOMUHAIIOB CETEBBIX YCTPOMCTB ¥ IPOTPaMMHOT0 06ecrieyeHns )
agMUHUCTPHUPYEMOM CETH B LI€JIOM U OTAEJIbHBIX ITOACUCTEM HHGODOKOMMYHUKAIIMOHHOU
CHUCTEMEI
BrnageeT HaBEIKaMU YCTaHOBKH [OIIOJIHUTEIBHEIX IPOrPAMMHBIX IPOAYKTOB AJIS

[1K-13.7 | Tapu¢uKanuu CeTEBLIX PECYPCOB M IIapaMeTPU3alUy JOMOTHUTEIBHBIX IPOTPaMMHBIX
IIPOXYKTOB [7 Tapu(UKaAIllK CETEBLIX PECYPCOB

K-23.1 3HaeT NPUHLUIIEL CHCTEMHOTO MOXOfia B POEKTUPOBAHUY CHCTEM CBSA3H
(TeTeKOMMYHUKAINN)
3HaeT COBpeMeHHBIE TEXHUYECKUEe PellleHNs CO3aHus 00beKTOB U CUCTEM CBSI3U

I1K-23.2 (TelIeKOMMYHUKAIIMOHHBIX CUCTEM) U ee KOMIIOHEHTOB, HOBelilllee 000pyoBaHUe U
IIporpaMMHoOe obecniedeHue

TK-23.3 Ymeet HCTIONb30BATh HOPMATUBHO-TEXHUIECKYIO OKYMEHTAIIUIO IPH pa3paboTke
IIPOEKTHOM NOKYMEHTAluU

K-23.4 BrameeT HaBEIKaMu 0POPMIEHUS TPOEKTHOM JOKYMEHTAIM! B COOTBETCTBUU CO
CTaHJapTaMU U TEXHUUYECKUMU perjaMeHTaMu

K-31.1 3HaeT 6a30Brle mpunoxenus OSS, ucmonb3yemeie y OniepaToOpoB CBsI3H, ¥ OU3HEC-
IIPOLIECCHL, JIeXKalllie B UX OCHOBE

K-31.10 YmeeT nopbupath u HacTpauBaTh o00opygoBaHUe, UCIIOIh3yEMOE IIPU IIOCTPOEHUN
0eCIPOBOIHAIX CeTell epefaydy JaHHbIX

K-31.15 BrapeeT HaBRHIKaMU KOMITBIOTEPHOT'0 MOJIeIMPOBaHUS OECIIPOBOMHEBIX CETeH Imepegayun
OaHHbIX

K-31.12 BrnageeT HaBEIKaMU COCTaBJIEHUS 61/13Hec-r[p0uecucm B 00/1aCTX 9KCITyaTal[uu U
yIIpaBJIEHUs CETSIMU U CONOCTABJIATE UX C KapTo eTOM

K-31.13 BrnageeT ocHOBaMU CUCTEM YIIpaBIE€HUS CETSIMHU, IJIaBHBIMU IPUHLIUAIAMU UX
MIOCTPOEHUS U PYHKIHMOHUPOBAHUSA

IK-31.14 BnauueeT MeTOaMU pelleHus 3afay BbI0opa CTPYKTYPH MHHOKOMMYHHUKALXOHHEIX
CeTel U CUCTEM Ha Pa3/IMYHLIX YPOBHAX HePapXuu

TK-31.16 BrapmeeT HaBhIKaMu Pa0OTHI C HOBEIMU M HOBEHIITMMU ITPOTOKOJIAMH, UCIIOJIb3yEeMBIMU
B NTHOOKOMMYHUKAIIMOHHBIX CETSAX U CUCTEMaX

[TK-31.2 | 3HaeT 0CHOBHBEIE IPOTOKOJIH YIIpaBIeHUS 000PYIOBAaHNEM M IPUHIIUI UX PAOOTHI

K-31.3 3HaeT OCHOBBL CUCTEM YIIpaBJIEeHUS CETSIMU, IJIaBHbIE IPUHLIUILL UX IIOCTPOEHUS U
(DYHKIIMOHNPOBAHUS

ITK-31.4 | 3HaeT MeTOIhI MOCTPOEHUS OECIPOBOIHEIX CETEH MMepeqadn JaHHBIX

I1K-31.5 3HAeT OCHOBHBEIE TEXHOJIOTMH OECIIPOBOIHOM MTepegaydy JaHHBIX

K-31.6 3Hae:1" COBpeMeHHbIe Hay4YHble HallpaBIeHUs B 0071aCTU pacueToB U MOAEINPOBaHMS
ceTel CBSI3U

[1K-31.7 | YMeeT aHaAIM3UpPOBaTh ¥ CUHTE3UPOBAThH TONOJIOTUIO CETEN CBA3U

[1K-31.8 | YmeeT Hax0guUTh COBPEMEHHEIE METOMEl ¥ CPECTBA pacyeTa CeTell CBI3U
YMeeT pelraTh 3alayy pacyeTa CUCTEMBI 00IeKaHaTbHOM CUTHATN3AIUH,

[TK-31.9 | uHTenneKTyaJabHON CeTH, KOHTAKT-IIeHTPOB, TpeboBaHui K y3maM KommyTtalnuu NGN c

HCIIOJIb30BaHHEM IT0OX0O0d MMHUTAIIMOHHOI'O MOJEJIMPOBAHN A




4., 00beM THCHIHUIUITHHBI ¥ BHABI y4€0HOH PadoThI

Ounas ¢popMa o0ydeHUs

o Bcero|CemecTpsl

Bupg yue0HOM paboTHI ACOB 7
OG11ast TPyEOEMKOCTb | 3 3ET 108 108
KoHTaKTHasi paboTa ¢ 00y4aromuMHCs 50.25| 50.25
B TOM YHCJIE:
Jlexumu 20 20
[TpakTruyeckue 3anatus (113) 16 16
JTabopaTtopHbie paboTs (JIP) 14 14
3amyTa KOHTPOJIbHOM pPabOoTHI
3amuTa KypcoBoi paboTH
3aluTa KypCcoBOro IpoeKTa -
[IpomexyTOUHas aTTeCTalys 0.25 0.25
CamocTositeibHasi paboTa od6yudaromuxcsi (CPC) 57.75 57.75
B TOM 4HCJIE:
Kypcosas paboTa
KypcoBoii mpoekT
W / unu gpyrye BUOLI CAaMOCTOSITENTbHOM pabOTHI:
MIOATOTOBKA K JTa00paTOPHHIM paboTaM, TPaKTUYeCKUM 1975| 4975
3aHSATHUSIM, KOHTPOJIbHEIM paboTaM, u3ydeHue ' ‘
TEOPETHYECKOr0 MaTepuaa
[TogroToBKa K MPOMEXYTOYHOU aTTeCTalluu 8 8
By npoMeKyTOUYHOH aTTeCTalluu 3auer

3aouHas popma oOydyeHUs

Bup yueOHOH padoThI E:g;g Cy?;eCTgH
OG11ast TPyZOEMKOCTb | 3 3ET 108 | 6 | 102
KoHTaKkTHasi paboTa ¢ 00y4aromuMHCs 10.55] 6 [4.55
B TOM YHCJIE:
Jlekunu 4 4 -
[TpakTudeckue 3anatus (I13) 4 - 4
JTabopaTtopHbie paboTs (JIP) 2 2 -
3amnmTa KOHTPOIbHOM paboTe! 0.3 0.3
3amuTa KypcoBoi paboTH -
3aluTa KypCcoBOro IIpoeKTa -
[IpomexkyTOUHas aTTeCTalys 0.25 0.25
CamocTositeibHasi paboTa o0yuaromuxcsi (CPC) 93.45 93.45
B TOM YHCJIE:
Kypcogas paboTa -
KypcoBoii mpoekT -
W / unu gpyrue BUOLI CAMOCTOSITENTbHOM pabOTHI:
IIOATOTOBKA K J1Ta00paTOPHEIM paboTaM, TPaKTUYeCKUM 93.45 93.45
3aHSATHUSIM, KOHTPOJILHEIM paboTaM, u3ydeHue ' ‘
TEOPETHUYECKOr0 MaTepuaia
ITogroroBka K MpoOMeXXyTOYHOU aTTeCTalluu 4 4
By npoMeKyTOUYHOH aTTeCTalluu 3aueT

Tabmnuma 3

Tab6mnuia 4



5. ComepxKaHue TUCIHUIITHHBI

5.1. ComepxkaHue pasfgesioB OUCIUITTAHEL

Tabmnuia 5
No HaumenoBaHHEe Ne cemectpa
- /;1 pa3gena ConepxxkaHue pa3geiia O4HO- .
OUCIUIITHHBI OYHAas1|3a04-
aas | HaT
[Tepexon ¢ Texunonorun WCDMA (UMTS) kK cucteMam
Ha OCHOBe MYJIbTUIIEKCHPOBAHUS C UCII0Ib30BaHUEM
Pazpen 1. opToroHanbHBIX Hecymmux OFDM (LTE).
ApxuTeKkTypa Hcnonb30BaHNEe MHOTOQHTEHHAS TEXHOJIOTHS
1 [LTE. Cetn E- nepemayn MIMO (Multiple Input Multiple Output). 7 9
UTRAN. ®yukiuu| [Toctpoenue IPopuenTupoBanHoi 6a3osas cets LTE-
eNB SAE (System Architecture Evolution). ITpuniumne:
nmoctpoenus cetu paguongoctyna E-UTRAN (Evolved -
UTRAN), pyukiuu eNode B
Pasen 2. BasoBas cets LTE-SAE o6benuHsAET CETh )
Sements EPC 4. | PRRHOROCTYNA E -UTRAN u momeH 6a3oBoi cetu EPC
2 ‘| (Evolved Packet Core). 9nemenTsl EPC - MME, SGW, 7 9
Cynkin MME, P-GW u HSS onpepensaiorca Kak GyHKIMOHAIbHEIE
SGW, PGW, HSS
9JIEMEHTH CeTH
p AHanu3 IPOTOKOJIOB CUTHAIU3AIUN TPOQPUIIST
asmen 3.
CTeK MPOTOKOMOB monb30BaTens PS ceTu TpeThero TIOKOTIEHHUS.
3 | Uu unteptenca [TocTpoenue cTeka nmpoTokonoB Uu uHTepdeiica 7 9
T0CKOCTH IIJIOCKOCTH YIIPaBJIEHUS CETH YETBEPTOT0 MOKOJIEHHUS.
Oyuxuuu npotokonos NAS, S1-AP, RRC, PDCP, RLC u
yIIpaBlIeHUS MAC
Pasnen 4.
Crek mpoTokoioB | [TocTpoeHne cTeka mpoTokosioB Uu uHTEpheunca
4 | Uu nnrepdenca |mmnockoctu nonb3oBaTens cetu LTE. [IpoTokon 7 9
IIJIOCKOCTH TyHHenupoBanus GTP-U
TT0JIb30BaTEeNs
Pazmen 5. [Tpomenypa perucTpalyy Mojab30BaTeNs IPeanoaraet
[Ipouenypa B3aUMOJIeNCTBUE clemylomux 00bekToB: - UE, eNB,
5 perucTpanumn MME, HSS, SGWu PGW. Iloctpoernne MSC 7 9
TI0JIh30BaTEeIs ouarpaMMbl 0OMeHa COOOIIeHUSIMY MEeXIY 9TUMU
(Attach) B cetn | oObeKTaMu C UCIONTb30BaHUEM MPOTOKOJI0OB RRC, S1-
LTE AP, NAS, Diameter u GTP-C
Ins moctymna K LTE B E-UTRAN ucnons3yercs
Pasmen 6. mpollenypa MOATBEPKAeHUS MOIIUHHOCTA aO0OHEeHTa U
[Tpouenypa cornacoBaHus Kimouei - AKA (Authentication and Key
6 |ayrenTudukanuu | Agreement). @opMupoBaHUE BEKTOPOB 7 9
II0JIb30BaTENsI B | ayTeHTU(DUKaAIUK U Ko4el 6e3011acHOCTA CO CTOPOHEI
cetu LTE cetu u co ctoporsl UE. MSC guarpaMMe
B3aMMOENCTBUS QYHKIIMOHATIBHEIX 00BEKTOB
[Tporenypa 06HOBIEHUS 30HBI CJIEXKEHUS 3aMTyCKAETCs
[IpY PETUCTPAINY; IPYU IIepeMelleHuN
Pazpen 7. 3apeructpupoBaHHoii UE B HOBYI0 30HY TA; mipu
[Tporemypa cpabaTheIBaHUY TaliMepa MePUOIUYEeCKOr0 00HOBIEHHUS;
7 | o6HOBIEHUs 30HEI| ITpHU mpouexaype Attach; mpu mepexome us GSM/UMTS 8| 7 9

cnexenus (TAU)
B cetu LTE

cetb LTE. PaccMaTpuBaeTcs ClleHapuil epeMelleHus
3apeructpupoBaHHoi UE B HOBYI0 30HY TA, KOTOpOU
HET B CIIMCKE 30H CliexXkeHus, 3TOT cuucok UE

[IoJIy4aeT npu npouenype perucrpanuu ot MME




Pazgen 8.

[Ipouenypa KouBepreHTHas ceTh Ha 6a3e IMS. MHTepdeiich
yCTaHOBIIEHUSI B3aMMOJIEMCTBUS C CETSIMU TPETHETO U YETBEPTOT0

8 | peueBoro nokoneHuu. [IpOTOKOIEI IIJIOCKOCTE! YIIPaBIeHUS U 7 9
COeNVHEeHUs C [10JIb30BaTE/IbCKUX JaHHBIX KOHBEPTeHTHOU ceTu. MSC

HCIIOJIb30BAHUEM | CIleHapHUM PErucTpalldy II0JIb30BaTeNsd B CETH
IMS B cetu LTE

Pa3HOCTOpOHHKE BEKTOPa TPeOOBAHUY CETEM MSATOr0
MTOKOJIeHus. [IupaMufa yCayr BEHICTPOEHHAS B
pe3ynbTaTe YOOBIETBOPEHUS 3TUX TpeboBaHUM. Tpu
Paser 9. BepimHH - eMBB, URLLC, mMTC.
CoTH ISTOro YcoBepineHCTBOBaHHAS IAPOKOMONOCHAS MOOHMIIbHASI
9 O— cBsi3b eMBB (Extreme Mobile BroadBands). 7 9
' BricokoHamexHasa MeKMalllMHHASA CBSI3b C HU3KUMU

[Tapagurma yciayr

3afepKKaMU ¥ BEICOKUM YPOBHEM MOOUIBHOCTH
URLLC (Ultra-reliable and low latency
communications). MaccoBasi MexXMalllMHHAS CBSI3b
mMTC (Massive MachineType Communications)
Pa3peneHue CeTEBHIX Y37I0B Ha 37IEMEHTEI IJIOCKOCTH
nonb3oBatenst UP (User Plane) u a7eMeHTH IIJIOCKOCTH
ynpasnenus CP (Control Plane). Pasgenenue ceTeBbx
371IeMEHTOB 110 ceTeBbIM cerMeHTaM (Network Slicing),

Pa3pen 10. IJI OKa3aHUs Pa3/IMYHEBIX YCIIYyT OlpeeleHHEIM
OCHOBHEIE rpynmnam noib3oBaTenei. [locTpoeHre KOHBEPTEeHTHOM
10 | TpuHIUIIEL apXUTEKTYPHl, 00beUHSIONIeH pa3IuUHbIE TUILL ceTen| 7 9
IIOCTPOEHUS LOCTyIla C eOUHOM ONOpHOU ceThlo 5G. [Topmepxkka
ceteii 5G eOUHBIX aJITOPUTMOB U IPOLEeyp ayTeHTU(DUKALUY He

3aBUCAIIMUX OT TUIIA CETH OOCTYyma. [logoepxka
POYMUHTa C MaplIpyTu3aluei Tpapuka Kak uepe3
OOMAIITHIOI CETh, TaK U C BEIXOJOM B CETh IIepegadyu
maHHBIX U3 rocteBoi cetu (Local breakout

5.2. MexpaucuuninuHapHble CBA3W C oOecnedYnBaeMbBIMU (MOCTIEAYIOMIUMU)
OVCLUIIIAHAM.

«IIpunoxeHusI U CEPBUCH KOHBEPTEHTHHIX CETEM CBA3U» SIBJISETCS AUCIUIIINHOM,
3aBeplnamed TeopeTuuyeckoe o6ydyeHume mo mnporpamme 11.03.02
NHPOKOMMYHHUKALMOHHEE TEXHOJOTUU M CHUCTEMBl CBA3U

5.3. Pa3nesnsl AMCIUIIINHE 1 BUOL 3aHATHH.

Ounas ¢popMa o0yueHUs

Tabmnuia 6
No H JIek-| Ilpakr. | JIa6. |CeMu- Bcero
aMMeHOBaHHUE pa3Jeia JUCIUILIUHBL CPC
n/n IIUH [3aHATHABAHATHS Hapbl 4aCcoB
Pazpgen 1.
1 | Apxutektypa LTE. Cets E-UTRAN. OyHKINU 2 2 2 4 10
eNB
Pazgen 2.
2 | Onements EPC 4. Oyuknuu MME, SGW, PGW, | 2 6 6 15.75(29.75
HSS
Pazmen 3.
3 | Crek nmpoTtokoinoB Uu uHTEpP(dEnCca mI0CKOCTH 2 2 4
yIpaBlIeHus




Pasgen 4.
Crek nmpoTtokonoB Uu uHTepdeunca mioCKOCTH
II0JIb30BaTENS

Paspgern 5.
[Tporenypa perucTpauuu ojib30BaTens
(Attach) B cetu LTE

Pazmen 6.
[Tpouenypa ayTeHTU(OUKAIIAY T10JTb30BATEIIS B
cetu LTE

Pazgen 7.
[Tpouienypa 0OHOBIIEHUS 30HBI CIIEXKEHUS
(TAU) B cetu LTE

16

32

Pazmen 8.

[Tporenypa yCTaHOBIIEHUS PEUYEBOT0
COeOUWHEHHUs C UCIIoNIb30oBanueM IMS B cetn
LTE

Pazmen 9.
Cetu nisiToro nokonenus. [lapagurma yciayr

10

Paspmen 10.
OCHOBHBIE IPUHIIUIIEI TIOCTPOEHUS ceTeir 5G

2

HUrtoro:

20

16

14

49.75

99.75

3aouHas Gpopma oOyueHUs

Tabnura 7

No
n/n

HaumMmeHOBaHHE pa3aejia THCITHIIINHBI

JIek-
107471

IIpakr.
3aHATHSA

JIa0.
3aHATHS

CeMH-
HapbI

CPC

Bcero
JacoB

Pazpmen 1.
Apxutektypa LTE. Cets E-UTRAN. OyHKRIIMU
eNB

0.25

1

0.5

5.75

Pazpern 2.
9nemenTH EPC 4. Oyukuuu MME, SGW, PGW,
HSS

0.5

0.5

16

18

Pasgen 3.
Crek nmpoTtokonoB Uu uHTepdeunca mioCcKoOCTA
yIpaBleHUs

0.5

8.5

Pazpen 4.
Crek npoTtokoinoB Uu uHTepdernca mI0CKOCTH
IIOJIL30BATEIIST

0.5

8.5

Paspgen 5.
[Tporenypa perucTpauuu Mojib30BaTens
(Attach) B cetu LTE

0.25

8.25

Pazmen 6.
[Tpouenypa ayTeHTU(UKAIIAY TT0JT30BATEIS B
cetu LTE

0.25

8.25

Pazgen 7.
[Tporemypa 0OHOBIIEHUS 30HH CIIEKEHUS
(TAU) B cetu LTE

0.25

16

19.25

Pazmen 8.

[Tpouienypa yCTaHOBIIEHUS PEYEBOT0
COeOUWHEHHUS C UCIonIb3oBanueM IMS B cetn
LTE

0.5

8.5

Paspgen 9.
Cetu niiToro nokojenud. Ilapagurma ycnyr

0.5

9.5




Pazpmen 10.

10 . 0.5 8.45| 8.95
OCHOBHBIE IPUHLIUIEI IOCTPOEHUS ceTer 5G
Htoro: | 4 4 2 - 193.45|103.45
6. lekuuu
Ounas ¢popMa o0yueHUs
Tabnuiia 8
Ne | Homep Bcero
TeMa 1eKIIuu
n/n [pa3gesa JacoB
1 1 Apxurektypa LTE. Cets E-UTRAN. Oynkiuu eNB 2
2 2 9nemenTH EPC 4. Oyukuun MME, SGW, PGW, HSS 2
3 3 Crexk npotokonoB Uu nHTep(derca MI0CKOCTH yIPaBlIeHUs 2
4 4 Crek npotokonoB Uu uHTepderca MiI0CKOCTH MOJIh30BaTENs 2
5 5 [Tponienypa peructpauun nonb3oBartens (Attach) B cetu LTE 2
6 6 [Tpouenypa ayTeHTU(UKAIMYU I01b30BaTeNsA B ceT LTE 2
7 7 ITponenypa o6HoBNeHus 30HH cnexenus (TAU) B cetu LTE 2
8 8 [Tpouenypa yCTaHOBIEHUS PEYEBOT0 COeUHEHNUS C UCIOIb30BaHueM IMS 9
B cetu LTE
9 9 Cetu nsiToro nokoneHus. [lapagurma yciayr 2
10 10 OCHOBHBIE IPUHIIKAIIEI TOCTPOEHUS ceTer 5G 2
HUtoro: | 20
3aouHas popma oOyueHUs
Tab6mnuia 9
Ne | Homep Bcero
TeMa 1eKnuu
n/n [pa3gesa JacoB
1 1 Apxutexktypa LTE. Cets E-UTRAN. ®Oyukuuu eNB 0.25
2 2 9nemenTr EPC 4. Oyukuun MME, SGW, PGW, HSS 0.5
3 3 Crexk npotokonoB Uu nHTep(derca MI0CKOCTH yIPaBlIeHUs 0.5
4 4 Crexk npotokonoB Uu nHTEp(derca MI0CKOCTH OIb30BaTENSI 0.5
5 5 [Tponienypa peructpauuu nonb3oBartens (Attach) B cetu LTE 0.25
6 6 [Tponenypa ayreHTu(UKalnu Mo1b30BaTens B cetu LTE 0.25
7 7 [Tpouenypa o6HOBNeHus 30HH cnexenus (TAU) B cetu LTE 0.25
3 3 [Tpoleypa yCTaHOB/IEHUS PEYEBOT0 COeUHEHNS C UCIOIb30BaHueM IMS 05
B cetu LTE '
9 9 Cetu ngrToro nokonexus. [lapagurma ycuayr 0.5
10 10 OCHOBHBIE IPUHIIUATIEI TOCTPOEHUS ceTer 5G 0.5
WUrtoro: | 4
7. JIabopaTOPHBIA MPAKTHKYM
Ounas ¢popMa o0yueHUs
Tab6muma 10
Ne | Homep H o Bcero
auMeHOBaHMe J1a0opaTOpHOH PadoThI
n/1 [pa3jge’ia) JaCoB,
1 1 HccnegoBaHre yCTOMYUBOCTY PaclpefeeHnil BEPOSITHOCTHAIX 9
XapaKkTepucTuk Tpaduka. CTeH Ol IPOBEJEeHNS 9KCIIePUMEeHTa
9 9 HccnegoBaHre YCTOMYUBOCTY Paclpefee il BEPOSITHOCTHAIX 6
XapakTepucTuk tpaduka. C6op u o6paboTka dump-dainos




3 v HccnepoBaHue yCTOUYUBOCTHU pacnpenene?nﬂ BEPOSITHOCTHBIX 6
XapakTepucTuk tpaduka. Ananus CSV daiinos
Wrtoro: | 14
3aouHas Gopma oOydyeHUs
Tab6mnuia 11
Ne | Homep o Bcero
HamnmeHoOBaHHe 1a00paTOPHOH PadOThI
/o pa3aeal JacoB
1 1 HccnepoBaHue yCTOMYUBOCTHY paclpefee il BePOITHOCTHBIX 05
XapaKTepUCTHK Tpabuka. CTeHT OJ1sl IPOBENEHNS SKCIIEPUMEHTa
9 9 HccnenoBaHue yCTOMYUBOCTU paclpenesieHui BEPOATHOCTHBIX 05
XapakTepucTuk Tpaduka. C6op u o6paboTka dump-daiiaos
3 7 HccnegoBaHue yCTOMYNBOCTI pacnpenenezmﬁ BEPOSITHOCTHRIX 1
XapakTepucTuk Tpaduka. AHanus CSV darinos
Wtoro: | 2
8. [IpakTHyeckue 3aHATUA (CeMHUHaApPHI)
Ounas popMa o0yueHUs
Tabnumna 12
Ne | Homep Bcero
Tema 3aHATHA
n/n pa3aeal JacoB
1 1 HccnegoBaHre YCTOMYUBOCTH pPacIpefieleHni BEPOSITHOCTHBIX 9
XapaKTePUCTHUK TpaduKa. AITOPHUTM NPOBEJEHUS 9KCIIEPUMEHTa
9 9 HccnepoBaHue yCTOMYUBOCTY paclpeeleHu BePOITHOCTHBIX 4
XapaKTepucTuK Tpaduka Yacts 1
3 2 Ananu3 rucrtorpamMm 4Yacts 1 2
4 v HccnenoBaHre yCTOMYUBOCTU paclpenesieHuid BepOSATHOCTHEIX 4
XapakTepucTuk Tpaduka Yacts 2
§) 7 Ananu3s rucrorpaMm. 4acTts 2 4
Wrtoro: | 16
3aouHas popma oOydyeHUs
Tab6mnuia 13
No | Homep Bcero
TeMa 3aHATUA
n/1 [pa3jgeria) JaCoOB,
1 1 HccnegoBaHre yCTOMYUBOCTY PaclpefeeHuil BEPOSITHOCTHAIX 1
XapaKTepUCTHUK TpaduKa. ATTOPUTM NPOBEEHNS SKCIIEPUMEHTa
9 9 HccnegoBaHre YCTOMYUBOCTY Paclpefee il BEPOSITHOCTHAIX 1
XapaKTepUCTHUK TpaduKa. AHaAIN3 THCTOrPaMM
3 7 HccnegoBaHre YCTOMYMBOCTY pPaclpefee N BEPOSITHOCTHBIX
XapaKTepPUCTHUK TpaduKa. AHaIN3 THCTOrPaMM
Hrtoro: | 4

9. IlpuMepHasi TeMaTHKa KYPCOBBIX IIPOEKTOB (padoT)

PabouuM y4yeOHBIM IIJTaHOM He IIPEAYCMOTPEHO

10. CamocTosiTe;IbHasi padoTa
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Ounas popMa o0yueHUs

Tabnuna 14
o | Homep o Bcero
CoaepzxkaHHe CAaMOCTOATEILHOH PadOTHI ®opMa KOHTPOJIA
/1 [pa3aeia) 4acoB
1 1 ITogroroBka K IpakKTUYECKUM 3aHATUAM 0IIpoC 2
2 1 TToaroToBKa K y1a00paTOpPHLEIM paboTam LOOIYCK 2
3 2 ITogroToBKa K MpakKTUYeCKUM 3aHATUSAM OIIpOoC 9.75
4 2 [TogroroBka K 1abopaTOPHEIM paboTam LOOIYCK 6
5 3 H3yyeHre TeOpeTUYeCcKOro MmaTepuana 0IIpoC 2
6 4 V3yyeHre TeOpeTUYeCcKoro MmaTepuana 0IIpocC 2
7 5 V3yyeHre TeOpeTUYeCcKoro MmaTepuana 0IIpoC 2
8 6 V3yyeHre TeOpeTUYEeCKOro MmaTepuasa 0IIpoC 2
9 7 ITogroToBKa K IPaKTUYECKUM 3aHITUAM 0IIpocC 10
10 7 [ToproToBka K 1ab0paTOPHEIM paboTaM IOIMyCK 6
11 8 H3yyeHre TeOpeTUYEeCKOro MaTepuasa 0IIpocC 2
12 9 V3yyeHre TeOpeTUYEeCKOro MaTepuasa 0IIpocC 2
13 10 V3ydyeHne TeopeTHyecKoro MaTepuaa 0TIpoC 2
Hroro: [49.75
3aouHas Gpopma oOyueHUs
Tabmnuia 15
o | Homep o Bcero
CogepakaHue CaMOCTOSITE/IbHOU PadOThI ®opma KOHTPOIA
/1 [pa3aeia) JacoOB
1 1 ITogroToBKa K IPAaKTUYECKUM 3aHSITHAM 0IIpoC 2
2 1 [ToproroBka K 1a00paTOPHEIM paboTaM IOMyCK 2
3 2 ITogroToBKa K IPaKTUYECKUM 3aHITUAM 0IIpocC 8
4 2 [ToproToBka K 1a00paTOPHEIM paboTaM IOIyCK 8
5 3 V3yyeHre TeOpeTUYECKOr0 MaTepuasa 0IIpocC 8
6 4 V3yyeHre TeOpeTUYEeCKOro MaTepuasa 0IIpocC 8
7 5 V3yyeHre TeOpeTUYECKOr0 MaTepuasa 0IIpocC 8
8 6 V3ydyeHne TeopeTHyecKoro MaTepuaa 0TIpoC 8
9 7 [ToaroToBKa K NPaKTU4YEeCKUM 3aHATUAAM 0IIpOC 8
10 7 [TogroroBKa K nabopaTOpHEIM paboTam LOMYCK 8
11 8 V3yyeHre TeOpeTUYEeCKOro MaTepuasa 0IIpocC 8
12 9 V3yyeHre TeOpeTUYEeCKOro MaTepuasa 0IIpoC 9
13 10 V3yyeHre TeopeTHYECKOro MaTepuasa 0IIpoC 8.45
Hroro: [93.45

11. HepequL y‘leﬁHO-MeTOJIH‘IeCKOI'O obecreyeHust IJIs CaMOCTOSITeIbHOH

padoThI 00YUAIONIMXCS TI0 THUCIUIITHHE

I camoCcTOsITeTbHOU PabOTHI 10 AUCLUIIIHE PEKOMEH0BAHO Cllefyliee yueOHO-
MeTonuYecKoe obecredeHue:
- [TonoxeHne 0 caMOCTOSITENIbHOU paboTe CTyneHToB B CaHKT-IleTepOyprckom

roCygapCTBEHHOM YHUBEDPCUTETE TeIeKOMMYHUKauuii uM. npodp. M.A. Boru-BpyeBuya;

+ PEKOMEHOOBaHHAsA OCHOBHASA W OOIIOTHUTEJIbHAA JINTEPATyPA;

- KOHCIIEKT 3aHSTHUH 10 OUCIUIIINHE;

- CIaAiAb-TIPe3eHTAlluU U IPYToi MeTOOWYEeCKUH MaTepHUaJ, KCIOIb3yeMbli Ha 3aHATUSIX;

- METOOWYECKHEe PEeKOMEHIAINY II0 TOAT0TOBKE MUChbMEHHEIX Pa0doT, TpeOOBaHUS K MX
comepxkaHuio U opopmieHuIo (pedepart, acce, KOHTPONIbHAs padoTa) ;
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. d)OHJIBI OII€EHOYHEIX CPENCTB;
+ METOONYECKHUE YKAa3dHUS K BLHIIIOJTHEHHUIO J'Ia60paT0prIX pa60T 0711 CTYOEHTOB;

12. ®oHJ OLI€HOYHBIX CPEICTB [IIs1 MPOBEIeHUsI IPOMEXKYTOYHOH aTTeCTalluH
00y4Jaromuxcs

®OoHJ OIIEHOYHHIX CPeNCTB pa3pabaThiBAETCS B COOTBETCTBUU C JIOKAJIbHBIM aKTOM
yHuBepcuteta "[lonoxeHune o GOHME OLIEHOUYHHIX CPEACTB" U ABISETCS MPHUIIOKEHUEM

([Tpunoxenue A) K pabouelt mporpaMMe OUCIUTIINHEL

®oHI OIEHOYHHBIX CpPENCTB [OJid IPOBEOEHUSA NPOMEXYTOYHOU aTTecTaluu
00y4YalolIuXCcsl 10 OUCIUIINIMHE BKIIOYaeT B cebs:

- IlepeyeHb KOMIIETEHLIUH C yKa3aHUEM 3TaNoB UX GOPMUPOBAHUS B IIPOIIECCE OCBOEHUS
00pa30BaTeIbHOM TPOTPaMMBI;

- OIIMCaHMe II0Ka3aTejlel U KPUTEPUEB OLIEHUBaHUSI KOMIIETEHLIMM Ha Pa3/IMYHBIX 3Talax
¥xX (OPMUPOBaHUS, ONIMCaHKE IIKal OLleHUBAHUS;

- TUTIOBHIE KOHTPOJIbHBIE 3a[jaHus UM HHBIE MaTepHuabl, He00OXO[UMbIE [IJIST OLeHKU
3HaHWM, YMEHNY, HAaBBIKOB U (MJIM) OIBITA AESATEIbHOCTH, XapaKTePU3YIOIIUX JTaIlbI
(dhopMupoBaHUS KOMIIETEHIIAN B IIPOLIECCE OCBOEHUST 00pa30BaTeIbHOM ITPOTPaMMEb;

- METOOMYECKHe MaTepualibl, ONpeaessollye IpoLenyphl OlleHUBaHU 3HaHUM, YMEHUH,
HaBBIKOB U (MJIM) OTBITA AEeATETbHOCTH, XapaKTEePU3YIOIIUX 9Tallbl (GOPMUPOBAHUS
KOMIIETEHIIUM.

[ KaXX[moro pe3ybTaTa 00y4eHUs 0 AUCHUIIIKNHE ONpPEensioTCsa IoKa3aTeNlu U

KPUTEPHUU OIeHKHM CHOPMHPOBAHHOCTH KOMIIETEHIMM Ha Pa3/IMYHBEIX 3TamaX HX

dbopMupoBaHus, IIKAB U MPOLEAYyPHl OLleHWBaHUS.

13. IlepeyeHb OCHOBHOH H [IOIOTHHUTEILHOH JIHTEPATyPhbl, HEOOXOTUMOM [IJIsI
OCBOEHHH JTHCIHIIIHHBI

12.1. OcHOBHas nuTEpaTypa:

1. T'onmppwreiis, b. C.
CucteMbl KOMMyTaluu: Y4eOHUK [JIg By30B. 2e u3f. : [OnekrponHsiii pecypc] / B. C.
lonpamredis. - CI16. : BXB-Iletepbypr, 2014. - 314 c. : un. - URL:
http://ibooks.ru/reading.php?productid=340658. - ISBN 978-5-9775-1587-0 : b. 1.

2. Tonpguirens, b. C.
Cetu cBg3u: YueOHUK : [OnekTponubd pecypc] / b. C. F'onpamreris, H. A. Cokornos, I
I'. duoBckui. - CII6. : BXB-IIeTepOypr, 2014. - 401 c. : un. - URL:
http://ibooks.ru/reading.php?productid=340663. - ISBN 978-5-9775-2798-9 : b. 1.

3. Hanwumnos, Butanuiui BaHOBHY.
CeTu u cTaHAApPTH MOOUIIBHOM CBSI3M : [ONEKTPOHHBIM pecypc] : yueb. mocobue / B. Y.
Hanumnos ; pen.: B. X. Xaputonos, H. A. CokomnoB ; ®enep. arenTcTBO cBg3u, C.-IleTepo.
roc. YH-T TeJlIeKOMMyHUKauu uM. npod. M. A. bouu-bpyesuya. - CI16. : CII6T'YT, 2015.
- 99 c. : un. - bubnuorp.: c. 99. - (8 0611.) : 537.34 p.

12.2. [JononHUTENbHAS IUTEPaTypa:

12



1. l'ouxmaH, Bagum HOpreBuy.
[Tpotokon ISUP cteka OKC7 : [OnekTpoHHEIM pecypc] : yueb. mocobue / B. HO.
l'oiixmaH, B. C. Tonppurreiin, 0. B. IlonmuToBa ; pen.: B. B. Jlebensanies, M. M. EryHos ;
®enep. areHTCTBO CBA3M, ['0C. 00pa30BaTeNbHOE YUPEXKAEHNE BEICII. MIPOQ.
obpa3oBanus "C.-IleTepb. roc. yH-T TeNeKOMMYHUKaIW#i uM. mpod. M. A. bonu-
Bpyesuua". - CII6. : CII6I'YT, 2009. - 60 c. : puc., Tabmn. - bBubnuorp.: c. 60. - (B 0671.) :
50.63 p.

2. TonppwrenH, B. C.
CurHanu3anus B CeTSIX CBI3U. Tom 1. — 4-e usmanue : [OnekrponHsiii pecypc] / b. C.
Tonpamrrens. - CII6. : BXB-IletepOypr, 2014. - 448 c. : un. - URL:
http://ibooks.ru/reading.php?productid=340653. - ISBN 978-5-9775-3390-4 : b. 1.

14. IlepeyeHsb pecypcoB HH(POPMAHOHHO-TEIeKOMMYHHUKAIIHOHHOH CEeTH
«AHTEepHEeT»

Pecypchl nHQOPMalMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH MHTEPHET U3 YKa3aHHOIO0
IepevyHs SBIAIOTCS PEKOMEHAYEeMBIMHA [OMONHUTEJIbHEIMU (BCIIOMOTATEIbHBIMU)
MCTOYHUKAMU OGHUITMaIbHON MH(pOpMaIuK, pa3MelleHHOM Ha JerajJbHEIX OCHOBAHUSX C
OTKPHITHIM OOCTYIOM. 3a IOJIHOTY COfepXKaHUS UM KadyeCTBO paboTy cauTOB HeceT
OTBETCTBEHHOCTH IIPaBO00OIaiaTENb.

Tab6muia 16
HaumeHOoBaHHe pecypca Anpec
OdunumanbHLEINM CauT Kadeaphl ik
«MH(POKOMMYHUKALMOHHBIX CUCTEM» 1%s.sut.ru
OdunnanbHBIA CAaUT
«MeXIyHapogHOI0 C0X03a itu.int

37IEKTPOCBS3U»
OdunranbHBIA CaUT
«Telemanagement Forum»

tmforum.org

15. IlepeyeHb HHPOPMAITHOHHBIX TEXHOJIOTHH, HCIOJIL3YEeMBbIX IPH
OCYIIIeCTB/IEHHH 00pa30BaTe/ILHOT0 MIPOIlecca M0 THCIHHIUIHHE (MOIYITIO),
BKJII0OYasi IepeYyeHb MPOrpaMMHOro odecnedyeHuss 1 HHGOPMaITHOHHBIX
CIIPaBOYHBIX CHCTEM.

15.1. TIporpaMMHOe obecrniedeHne OUCIUTIINHEL:
. Linux
- Kommnekc ITO COTCEHU-Y

15.2. UHpOpMallMOHHO-CIIPABOYHEIE CUCTEMBI:

- 9BbC iBooks (https://ibooks.ru)
- 9BC Jlans (https://e.lanbook.com/)
- OBC CII6I'YT (http://lib.spbgut.ru)
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16. MeTomuuecKHe yYKa3aHHUS IS 00yJalONIUXCS 10 OCBOEHUIO TUCIIHIITHHBI

15.1. IImaHupOBaHKe W OPraHW3aluUs BpeMeHH, He0OXOOUMOTO [ U3YUYEHUS
IOVCITUIITHHEL

BaxKHBIM yCJIOBHEM YCIIEIITHOTO OCBOEHUS OUCHUIIUHB «[IpUTOKEHUS U CEPBUCH
KOHBEPIeHTHBIX CeTel CBSI3U» SIBISETCS CO3[laHMEe CHCTEeMBl IIPABUIIBHOM OpraHU3alluu
TPy[a, I03BOJSAIONIEN pacIpenenuTs YueOHYy0 Harpy3Ky paBHOMEPHO B COOTBETCTBUU C
rpadukoM 00pa3oBaTENIbHOr0 Mpolecca. boJbllyo MOMOIIL B 3TOM MOXKeET O0Ka3aTh
COCTaBJIeHUe IJTaHa paboTH Ha CEMECTP, MECSIl, Hefleno, feHb. Ero Hanuyue mo3BOJIUT
IIOOYMHUTH CBOOOIHOE BpeMs IeNisiM y4ueOrl, TpyouThCcs 6ojiee ycmelrHo u 3hPeKTUBHO.
HyXHO OCYyIIECTBASATh CAMOKOHTPOIIb, KOTOPHIH SBISETCS HEOOXOOUMBEIM yCIIOBUEM
ycrenHo# y4ebnl. Bce 3amaHusi, BKI04ass BHIHECEHHBIE Ha CAMOCTOSTEJIbHYIO paboTy,
PEKOMEHOYETCS BHIIONHSATL HEMOCPEOCTBEHHO IIOCJIE COOTBETCTBYIOIIETO ayAUTOPHOTO
3aHATUS (JIEeKIWU, TPAKTUYECKOTO 3aHSTHUS), YTO CIOCOOCTBYET NydIlleMy YCBOEHUIO
MaTepHalla, IT03BOJISIET CBOEBPEMEHHO BHISIBUTh U YCTPAHUTh «IPOOENEI» B 3HAHUSX,
CHUCTEeMaTH3UpPOBaTh paHee NMPOUEHHBIM MaTepuaa, Ha ero OCHOBe NMPUCTYIUTL K
OBJIQ[IEHUIO0 HOBHIMHU 3HAHUSIMHU M HaBHIKAMH.

CucTteMa YHUBEPCUTETCKOTO 00yUeHUsI OCHOBHIBAETCS Ha PallMOHAIbBHOM COYETaHUU
HECKOJIbKUX BUIOOB y4eOHBIX 3aHATUN (B IEpPBYI0 o4Yepemdb, JEKIUN M MPaKTUYECKUX
3aHsATHUM), paboTa Ha KOTOPBIX 00/agaeT onpeaeeHHON Celn(puKo.

15.2. TlogroToBKa K NEKLUASAM

3HAKOMCTBO C OUCLUIIIMHOU MIPOUCXOAUT yKe Ha IIepPBOM JIEKLUHU, TAe OT CTyHeHTa
TpebyeTcsl He IPOCTO BHUMaHKE, HO M CaMOCTOSITeNIbHOe 0OopMIIeHNe KOHCIeKTa. [1pu
paboTe C KOHCIEKTOM JIeKIUi HeoOXOMUMO YYUTHIBATh TOT (GAKTOpP, UTO ONHU JEKIUU
[alT OTBETHl Ha KOHKPETHBIE BOIIPOCH TEMBI, APYTUE - JIUIIb BHISIBISIOT B3aUMOCBI3U
MeX[y SBIeHUSIMHU, IMOMOTAasI CTYOEHTY IOHSAThH I'TyOMHHBIE MPOIECCH Pa3BUTUS
M3y4aeMoro IpeaMeTa, KakK B MCTOPUM, TaK U B HACTOSIEE BpeMs.

KoHCcnekTUpOBaHUWE JEeKUUU - CJO0XKHBIM BUJ BY30BCKOU aymgUTOPHOM paboOTHI,
Ipefnojaralniluili MHTEHCUBHYI YMCTBEHHYIO OeATENIbHOCTh CTyOeHTa. KOHCIEeKT
SIBIISIETCS MOJIE3HBIM TOTTIa, KOT[a 3alKiCaHO CaMOe CYIIeCTBEHHOE M CHEeIaHO 3TO CaMUM
obyuawmumMmca. He Hago cTpeMuThCcsd 3amucaTh [OCJIOBHO BCHIO JIeKLIHI0. Takoe
«KOHCIIeKTHPOBaHUEe» MMPUHOCUT OOJIbINE Bpefa, YeM IMob3hl. LlenecooOpa3Ho BHaudale
IIOHATH OCHOBHYIO MBICJIb, MU3JIaraeMyl0 JIEKTOPOM, a 3aTeM 3amnucarh ee. 2KenaTeabHO
3aMUCh OCYIIECTBASATh Ha OOHOM CTPaHUIle JIHCTa WM OCTaABIISAS OIS, Ha KOTOPBIX
o3Hee, IPU CAaMOCTOSITENIbHOM paboTe C KOHCIIEKTOM, MOXKHO CHeNlaTh [OMOIHUATEbHBIE
3alKCH, OTMETUThL HEIIOHSITHBIE MECTa.

KoHCIeKT NneKnuu nydilne Ioapa3fesaTh Ha MYyHKTH, cobmiogas KpacHYI0 CTPOKY.
9ToMy B OOnbmIOH cTemeHu OymyT cmocoOCTBOBATh BOIMPOCH IIJlaHa JIEKIUH,
npennoXkeHHbBIe IIpenonaBaTensaM. Crnegyet oOpaliaTh BHUMaHUE Ha aKI[€HTH], BHIBOMOEI,
KOTOpHIE [eflaeT JIEKTOP, OTMedast Hanbosee BaxKHbBIe MOMEHTH B JIEKIIMOHHOM MaTepuaie
3aMeYaHUSIMU «BaXKHO», «XOPOIIO 3allOMHUTHL» U T.II. MOXKHO fenaTh 3TO U C IIOMOILIbIO
Pa3HOIBETHHIX MAapKePOB UJIH PYUYeK, TOOYePKrBasi TEPMUHEL U ONIPeIeIeHu .

Llenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHui, ab0peBUaTyp U
cuMBOJI0oB. OOHAKO IIpU [ajibHeHIe paboTe ¢ KOHCIIEKTOM CUMBOJIBI JIy4llle 3aMEeHUTh
OOBIYHBIMU CJIOBaMHU [Jig OBICTPOTO 3PUTENLHOTO BOCHPUSATHS TeKcTa. PaboTas Hap
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KOHCIIEKTOM JIeKIMH, BCeraa H806XOJII/IMO HCIIOJIB30BaTh HE TOJIBKO yqe6HI/IK, HO U Ty
JINTEPATYDPY, KOTOPYIO OOIIOJIIHAUTEIIbHO PEKOMEHOBAII JIEKTOD. HWmeHHO Takas Ceépbe3Hai,
KpPOIIOTJINBa4d pa60Ta C JIEKIMOHHBIM MaT€pPHaJIOM IIO3BOJIUT l"J'Iy'6OK0 OBJIaAETH
TEOPETUIECKUM MaTEPHAJIOM.

15.3. IloaroToBKa K NPakTUUYECKUM 3aHATUIM

TmaTenbHOE NPOAYMBIBaHKWE UM H3y4YeHUE BOIPOCOB IIJlaHa OCHOBHIBAETCS Ha
npopaboTKe MPOMAEHHOT0 MaTepuana (MaTepuana JIeKIUH, MPaKTUYeCKUX 3aHATHUH), a
3aTeM u3y4deHus 00s3aTeNbHOU U [OMONTHUTEIPHON TUTEPATYPhl, PEKOMEHIOBAHHOU K
OaHHOU TeMe.

Pe3ynbTaT Takoil paboOTH HOMXKEH MPOSIBUTHCSA B CIOCOOHOCTH CTyAeHTa CBOOOMHO
OTBETUTb Ha TEOpETHUUYECKHe BOIPOCH MpPaKTHKyMa, €r0 BBHICTYIJIEHUHW U y4aCTHUU B
KOJIJIEKTUBHOM OOCYXKIOEHWH BOMPOCOB HM3y4yaeMOUW TEMBI, MPaBUJIbHOM BHIIIOIHEHUHU
IIPAKTUYECKUX 3aJaHUM U KOHTPOJIbHHIX PadoT.

Heo0xomuMo MOHUMAaTh, YTO HEBO3MOXKHO BO BPEMS ayOUTOPHBIX 3aHATUU U3T0KHUTh
BECh MaTepHal M3-3a JUMHTA aygUTOPHBIX YacCOB, U NPU H3YYEHUU OUCHUMNITUHEI
HEeI0CTaTOYHO KOHCIIEKTOB 3aHATHM. [103TOMy camocTosiTeNNbHAsA paboTa ¢ yueOHUKaMU,
yueOHBIMU TOCOOMSIMM, HAY4YHOW, CIPABOYHOM NUTepaTypoH, MaTepuallaMu
IepUOANYEeCKUX M3MaHuil u MHTepHeTa ABnseTcsAd Haubomee 3QPEKTUBHEIM METOOOM
MIOTy4eHHUS OOMOTHUTENBHBIX 3HAHUM, TO3BOISET 3HAUNTEIbHO aKTUBU3HUPOBATh IIPOIECC
OBJIafleHus WH@POpMaIluen, cnoco0CTByeT Goyee raIy00KOMY YCBOEHHUIO M3y4aeMOTO
MaTepuana, GoOpMUPYET Yy CTYOEHTOB CBOe OTHOIIEHME K KOHKPETHOM Ipobieme.

15.4. PekoMeHpaluu 1o paboTe ¢ TUTEPaTypOr

PaboTy c nuTepaTypoi Ienecoodpa3Ho HavyaTh C U3yuyeHUs: obuux pabot mo teMe, a
TaKXke y4eOHUKOB M yueOHBIX mocobuii. [lanee peKOMeHOyeTCs MePeuTH K aHanu3y
MoHoOrpaduit 1 cTaTel, paCCMaTPUBAIOIINX OTHENIbHEIE aCIIeKTHl MPo0IeM, U3y4aeMbIX B
paMKax Kypca, a Takxke OGUIMATbHEIX MaTepPUaJIOB U HEONyOIMKOBAaHHKEX NOKYMEHTOB
(Hay4HO-UCCIeloBaTenbCKue PaboThl, MUCCEPTAllMU), B KOTOPHIX MOTYT COMepXKaThCs
OCHOBHBIE BOIIPOCHI U3y4aeMo# TpPOoOIIeMEL.

Pa6oTy ¢ MCTOYHMKAMHU HAaJO0 HAaYMHATh C O3HAKOMUTEJILHOTO YTEHHS, T.e.
IIPOCMOTPETH TEKCT, BEIOETISS €TI0 CTPYKTYPHBEIE e AUHUIIEL. [Ipy 03HAKOMUTETLHOM YTEHUU
3aKjlaflKaMu OTMeYaloTCS Te CTPAHHUIb, KOTOphkle TPeOyioT 06ojiee BHUMATEJIbHOTO
M3y4yeHUs. B 3aBUCUMOCTH OT Pe3y/IbTAaTOB 03HAKOMHUTEIIPHOTO YTEHUS BHIOMpaeTCs
nanbHeHmuu crocod paboThl ¢ UCTOUHMKOM. Ecnu Ojsi pa3pelneHus MOCTaBIeHHOU
3amauu TpebdyeTcs u3ydyeHue HEKOTOPHIX (ParMeHTOB TEKCTa, TO UCIOIL3yEeTCS METO[
BHIOOPOYHOTO uTeHUsI. Eciu B KHUTe HET moapoOHOro OrjaBlieHHs, ClelyeT o0paTUTh
BHMMaHUE yYEeHWKA Ha IPEeIMETHHIE U UMEHHbIe YKa3aTeu.

M30paHHble pparMeHTH WU BeCh TEKCT (€CJIM OH I[eJIMKOM MMEeT OTHOIIeHHe K
TeMe) TpeOyIOT BOYMYHUBOTO, HETOPOIIJIMBOTO UTEHHUS C «MBICJIEHHOM IMpPOpabOTKOM»
MaTepuaia. Takoe YTeHMe IpeoaraeT BrgeneHue: 1) rmaBHOTO B TEKCTE; 2) OCHOBHBIX
aprymeHToB; 3) BEIBOIOB. Oco00e BHUMAHUE ClleAyeT 00paTUTh Ha TO, BEITEKAET TE3UC U3
apryMeHTOB unu HeT. Heob6xomuMo TaKxke MMpPOaHaNIU3UPOBaTh, KakKue U3 YTBEPXKIEHUU
aBTOpa HOCST NpPOOEeMaTUYHBIN, TMIOTETUYECKUM XapaKTep U YJIOBUTH CKPBITHIE
BOIIPOCHI.

[ToHATHO, YTO yMeHHe TaKuM 00pa3oM paboTaTh C TEKCTOM IIPUXOOUT HAleKO He
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cpaldy. Haumnyumu#i cmoco® Hay4yuThCS BHIAENSITH T'JTaBHOE B TEKCTe, YJIaBIUBaTh

npoOjieMaTUYHBIM XapakTep YTBEPXKOEHUW, OaBaTh OL[EHKY aBTOPCKOM MO3ULUHU - 3TO

CpaBHUTEJIbHOE UTEHME, B XO[le KOTOPOTr0 CTYOEeHT 3HAKOMUTCS C Pa3TUYHBIMU MHEHUSIMHI

II0 OOHOMY ¥ TOMY K€ BOIIPOCY, CpPaBHHBaAeT BeCOMOCTh M N0Ka3aTEeIbHOCTh apIyMEHTOB

CTOPOH U fieslaeT BEIBOJ O HauOosbinel yOequTeIbHOCTH TOM UM MHOM ITO3ULIUY.

Ecnu B muTepaType BCTpedyaloTCs pa3Hble TOYKM 3PEHUS II0 TOMY UJIM MHOMY BOIIPOCY
13-3a CJIOKHOCTH IIPOIIEAINX COOLITHH U IPABOBLIX SBJIEHUM, HEIb35T UX OTBEPraTh, He
pa3obpaBmuch. [Ipy HanW4YWM pacXxoXAEeHUU MeXKOy aBTOpaMU HeoOXOOWMO HaUTHU
palroHanbHOE 3ePHO yV KaXOOro M3 HUX, YTO MO3BOJIUT TIy0xkKe YCBOUTH NMpeaMeT
n3ydyeHus u 6ojiee KPUTUUYHO OI[€HHWBATh U3ydaeMble BOIPOCH. 3HAKOMSACh C 0COOBIMU
MO3UIUSIMU aBTOPOB, HYXKHO OIPEeNsITh UX CX0XKHUe CYyXKIeHUS, apr'yMeHTH], BHIBOMHI, a
3aTeM CpaBHMBATh UX MeXAy co00M U MPUMEHSITh U3 HUX Ty, KOTopas 0ojiee ybenuTenbHa.

CnenyomuM 3TarnoM paboTel ¢ MTUTEePATYPHLIMU UCTOYHUKAMHU SIBISETCS CO3MaHue
KOHCITIEKTOB, (DMKCHPYIOLIAX OCHOBHBIE TE€3UCH U apryMeHThl. MOXKHO fieflaTh 3alkCcH Ha
OTHEJIbHBIX JINCTaX, KOTOPhIE IIOTOM JIETKO CHCTEMATU3UPOBATh 10 OTAEIbHLEIM TeMaM
M3y4aeMoro Kypca. [Ipyrou cmnocol - 3TO BefileHNe TeMaTU4eCKUX TeTpafei-KOHCIIEKTOB
II0 OMHOM KakKou-nmubo TeMme. bonbinme cmemnuanbHbe Pab0TH MOHOTpadHuuecKoro
XapakTepa 1enecoobpa3HO KOHCIIEKTHPOBATb B OTHEJNIbHBEIX TeTpPadsx. 3Mech BaxKHO
BCIIOMHHUTD, UYTO KOHCIIEKTHI ITUIIYTCS HAa OJHOU CTOPOHE JIUCTA, C MOJISIMU U JOCTaTOYHBIM
OIS UCIIPABIIEHUS ¥ PEMApPOK MEXCTPOUYHBIM PACCTOSHMEM (3T IpaBuila coOMI0Oa0TCs
st ynoOCTBa peflakTUpoBaHus). EC/TM B KOHCIIEKTaX IPUBOOSATCS IUTATHI, TO HEIIPEMEHHO
IDONXHO OBITh HAaHO YKa3aHUe Ha MCTOYHUK (aBTOP, Ha3BaHHUE, BHIXOJHBEIE JaHHBIE, Ne
CcTpaHuIk). BriocneacTBuu 3Ta wHGOPMAIK MOXKeT OBITh MCII0/JIb30BaHa IPKU HAallMCAHUHN
TeKCTa pedepaTa Uy OPyroro 3afgaHus.

TakuMm o6pa3om, Tpu paboTe C UCTOYHUKAMU U JIUTEPATYPOH BaXKHO YMETh:

- COTIOCTaBNATh, CPAaBHUBATh, KIACCUPULIMPOBATh, TPYNIUPOBATh, CUCTEMATU3UPOBATh
“H(pOpPMAIIHIO0 B COOTBETCTBUY C OIpeeIeHHON y4eOHOM 3aauel;

- 00001mIaTh MOTy4YEHHYI0 HHPOPMALXIO, OL[eHMBATh IPOCIYIIaHHOE U IPOYUTAHHOE;

- ¢puKCHUPOBATh OCHOBHOE COMlepzKaHue coobiIeHu; GopMyIupoBaTh, YCTHO U IHChbMEHHO,
OCHOBHYIO U[IeI0 COOOIIEHHUS; COCTaBMATh IJIaH, HOPMYyIUPOBATh TE3UCH;

- TOTOBUTbH U IIPE3EHTOBATh Pa3BePHYyThIe COODIIEHHUS THIIa NOKIIa/a;

- paboTaTh B pa3HbIX peXkrMax (MHOWBUAYANIbHO, B IIape, B IPYIINE), B3aUMOAENUCTBYS OPYT
C OPyTOM;

- TI0Ib30BaThCS pedepaTUBHLIMYU U CIIPABOYHBIMU MaTepHalaMuy;

- KOHTPOJIMPOBAThL CBOU [IEMCTBUS U NEMCTBHS CBOMX TOBAPHINEH, 00BeKTHBHO OIeHUBATh
CBOU [IEUCTBUS;

- oOpamaTscsi 3a MOMOIIbI0, MOMOTHUTEIbHEIMU Pa3bsICHEHUSIMH K IIpelofaBaTelio,
OPYTUM CTyOEeHTaM;

- IOIb30BAThCSA JIMHTBUCTUYECKOUW WM KOHTEKCTYaJlbHOW AOTagKOH, CJIOBapsiMH
Pa3IHYHOI0 XapaKTepa, Pa3IuyHOr0 pofia MofCcKa3KaMH, OTIOPaMyu B TEKCTe (KITI0UeBhIE
CJIOBa, CTPYKTypa TEKCTa, IpefaBapsoilas nHpopMalus 1 ap.);

- UCIIOJb30BaTh MPU TOBOPEHUM U MHUCHMEe Nepudpas, CMHOHMMUYHLIE CPEe[CTBa, CJIOBa-
ONMCaHUS OOIUX MOHSTHM, PA3bsICHEHUS, IPUMEPHI, TOJTKOBAHUS, «CJIOBOTBOPYECTBO»

- TIOBTOPSITH UJIU Nepedpa3upoBaTh PEIUIMKY coOeceHNKA B MOATBEPKAEHUN TOHUMaHUS
ero BHICKa3bIBaHMS UJIM BOIIPOCA;
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- 00paTUTHLCS 3a ITOMOIIBLI0 K COOECeIHUKY (YTOYHUTDH BOIIPOC, IEPECIPOCHUTE U [IP.);
- UCIIOJIb30BAaTh MUMHUKY, KeECTHI (BOOOIIe ¥ B TeX CIIy4asiX, KOrfa SI3LIKOBEIX CPEICTB He
XBaTaAeT [IJIsI BEIPAXKEHUS TeX UJIU WHEIX KOMMYHUKATHBHEIX HAMEPEHHH ).

15.5. [TogroToBKa K IpoMexkKyTOYHOU aTTeCTaLluu
[Tpy IOATOTOBKE K IPOMEXKYTOUYHOM aTTeCTalluu Liefiecoo0pas3Ho:

+ BHUMATEJIbHO M3Y4YHUTL IME€PEYEHb BOIIPOCOB U OIPEeOEeNInTh, B KdKUX HMCTOYHHUKAX
HaXoOsaTCsA CBEOEHH, HeO6XOJII/IMBIe OJId OTBETa Ha HHUX;

+ BHUMATEJIbHO IIPOYNUTATh PEKOMEHOOBAHHYIO JINTEPATYPY;

+ COCTAaBHUTH KPAaTKH€ KOHCIIEKTEI OTBETOB (TJ1aHBI OTBETOB).

17. MaTepHaHBHO-TeXHH‘IeCKOG odecneyeHHe TUCHHUIUIHHBI

Tab6mnuma 17

No HaumeHoOBaHHe ClieIHATU3UPOBAHHBIX
o o HanmeHoBaHHE 000pyI0BaHHUA
n/n AyIUTOPHH U TaOOpaTOPUH
1 |lekuroHHas aygUTOPUS Aynuo-BUAE0 KOMILJIEKC
AyouTOpuu Oy IPOBEOeHUs TPYINOBLIX 1
2 YAHTOPHH [ p H Py Aynuo-BUIE0 KOMILJIEKC
[MPaKTU4YeCKUX 3aHITUN
3 [KoMneroTepHBIY K1acc [TepcoHaIbHBIE KOMIIBIOTEPHI
AyouTOpUs OIS KYPCOBOTO U OUIIJIOMHOTO
4 [MYRETODHA N yp A [lepcoHaIbHBEIE KOMIIBIOTEPHI
[IPOEKTHPOBAHUSI
5 |AyguTopus s CaMOCTOSITeIbHON pabOoTHI KoMmblOTepHasl TeXHUKa
6 [YuTanbHBIM 3an [IepcoHaNbHBIE KOMIIBIOTEPH
JTabopaTopHble CTEH[H (YCTaHOBKU
7 |labopatopusi ceTeBbIx 31eMeHTOB NGN/IMS paTop et (y )

KOHTPOIbHO-U3MEPUTEIIbHEIE TPHOOPH

JlaGopaTopus KOHBePTreHTHHIX cucTeM cBsizu (Fixed-

JTaGopaTopHble CTEH[IH (YCTAaHOBKH)

TEXHOJIOTHH U IIPOTOKOJIOB

8 .
MobilConvergence) KOHTPOIbHO-U3MEPUTEIbHEIE TPHUOOPH
9 JlaGopaTopus CUCTeM IOONePKKHU 3KCImyaTauuu  |JlabopaTopHble CTEHOH (YCTAaHOBKH)
MH()OKOMMYHUKAUXOHHEIX ceTelr (OSS/BSS) KOHTPOJIbHO-U3MEPUTEIbHbIE TPUOOPHL
10 JTaGopaTopus CUCTEM MOHUTOPUHTA U 0€30TICHOCTH |[JIabopaTopHbIE CTEHAH (YCTaHOBKY)
MH()OKOMMYHUKAIIUN KOHTPOJIbHO-U3MEPUTEIbHbIE TPUOOPEL
YueOHO-1CCNenoBaTeNbCcKas 1abopaTopus
JTabopaTopHble CTEH[H (YCTaHOBKH)
11 mccnenoBauus npo0ieM HHPOKOMMYHUKAIMOHHBIX

KOHTPOIbHO-U3MEPUTEIIbHEIE TPHOOPEL

Jluct uamenenuu Ne 1 ot 9 auBaps 2020 ¢

Pabouas mporpaMMa AHCUUIIIUHBL
«[IpHI0KEeHHsT ¥ CEePBUCHI KOHBEPTreHTHHIX CeTeH CBA3U»

Kop v HauMeHOBaHMe HallpaBIeHUS IOATOTOBKY/CIIEI[MaTbHOCTH:
11.03.02 UH(POKOMMYHHKAIITHOHHbIE TEeXHOJIOTHH U CHCTE€MbI CBSA3H
HampaBneHHOCTh/mpodusib 06pa3oBaTEIbHOM ITPOrPaMMBI:
OnTuyecKue U NPOBOAHbIE CHCTEMBI H CETH CBA3H

W3 1. 14.2 UadopMaunoHHO-CIIPaBOYHbEIE CUCTeMHI NCKTI04YuTh ¢ 08.01.2020 r.
ctpoky: 9BC IPRbooks (http://www.iprbookshop.ru)

OcHoBaHue: npekpainenre KouTpakra Ne 4784/19 ot 25.01.2019 r. Ha
IIpefloCcTaBIeHNe JOCTYTa K 3JIeKTPOHHO-0nbnunoteunou cucrteme IPRbooks.
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BHeceHHBIE U3MEHEHU S YTBEPZXKOAIO:

Hauvanrauk YMY JI.A. BacunneBa
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