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PABOYA{ ITPOI'PAMMA NTUCIIUIIIIUHBI

[TpunoxxeHus 1 CEPBUCH KOHBEPTEHTHHIX CETEN CBSI3U
(HaI/IMeHOBaHI/Ie JII/ICI.II/IHJ'II/IHBI)

oOpa3oBaTe/bHasI TPOTrPaMMa BHICIIETO 00Pa30BaHUS

11.03.02 Ma)OKOMMYHUKALIMOHHBIE TEXHOJIOTUY M CUCTEMBEI CBSI3H
(KOJI " HAMMEHOBadHNE HallpaBJI€eHUA IIOATOTOBKH / Cl'IeI.II/IaJ'II:HOCTI/I)

OakanaBp
(kBamuduKaIms)

Onrtuyeckue u IIPOBOOHEIE CUCTEMEI 1 CETHU CBSA3U
(HampaBNeHHOCTH / TPodub 06pa30BaTENLHON IIPOTPAMMEI)

ouHas popMa, 3a04Has hopMa
(bopma oOyuenuUs)

CankT-IleTepOypr



Paboyas nmporpaMMa AUCLUIIINHEL COCTaBjJeHa Ha OCHOBe TpeboBaHui demepanbHOTO
roCyIapCTBEHHOr0 00pa30BaTeNIbHOIO CTaHAapTa BHICIIETO 00pa30BaHUS 110 HAlPaBJIEHUIO
(cmenmaneHOCTH) TOATOTOBKU «11.03.02 UHPOKOMMYyHMKaIMOHHEIE TEXHOJIOTHU U
CUCTEMBl CBSI3U», YTBEPXKIOEHHBIM NPUKa3oM MuHHCTepCcTBa 00pa30BaHUS 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

MK-31.11 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 MaTepuana.
[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 MaTepuana.
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 HauMeHoBaHHue Ne cemectpa
- /;1 pa3aeina (TeMbI) CogepxkaHue pa3geaa OYHO- 3204-
TUCIHIUTHHBI OYHasi|3a04-
aas | HaT
[Tepexon ¢ Texnonorun WCDMA (UMTS) k
CHACTeMaM Ha OCHOBe MYJIbTUILIEKCUPOBAHUS C
HCIOJTh30BaHNEM OPTOTOHAIBHEIX HECYIITNX
Paspmen 1. OFDM (LTE). Ucnionb3oBaHue MHOTOQHTEHHAN
1 Apxutektypa LTE. Cets| TexHonorus nepegaun MIMO (Multiple Input 7 9

E-UTRAN. OyHKUUU Multiple Output). ITocTpoenue
eNB [PopuenTupoBaHHOM 6a3oBast ceTb LTE-SAE
(System Architecture Evolution). [TpuHITUIIE
nocTtpoenus cetu paguopoctyna E-UTRAN
(Evolved - UTRAN), ¢oyukiuu eNode B

BazoBas cets LTE-SAE o0benuHSIET CETD
Pazgen 2. .

papuopoctyma E -UTRAN u momeH 6a30BOM CeTH
AnemenTts EPC 4
2 OvEkimr MME SGW EPC (Evolved Packet Core). OnemenTs EPC - 7 9

YHKI ! " | MME, SGW, P-GW u HSS omnpegensioTcsa Kak

PGW, HSS

(yHKIMOHAIbHBEIE 37IEMEHTH CETU
AHanu3 IPOTOKOJIOB CUTHAU3AINY TPOPUI
Paspmen 3. osib30BaTensd PS ceTu TpeThero mokoneHus.
Crek mpoTokosnoB Uu [TocTpoenue cTeka MpoTokonoB Uu uHTepderica

3 “HTepdenca MIOCKOCTH | IJIOCKOCTH YIIPaBIeHUS CETU YETBEPTOT0 7 J
yIIpaBIeHUs nokoneHusl. @yukuuu npotokoioB NAS, S1-AP,
RRC, PDCP, RLC u MAC
Pa3zpen 4.
ITocTpoenue cTeka nmpoTokonaoB Uu uHTepdenca
Crek npotokonos Uu
4 IIJIOCKOCTHU nonb3oBatensa cetu LTE. IIpoTokon 7 9
“HTepdenca MmioCKOCTH
TyHHenupoBaHusa GTP-U
II0JIb30BaTEeNs
[Ipomenypa perucTpanuu nojb30BaTens
Pa3zpen 5. IpepnonaraeT B3auMOAEUCTBHUE CIIeAYIOIINX
[Tpouenypa 06BekTOB: - UE, eNB, MME, HSS, SGWu PGW.
5 | peructpauuu [TocTpoenue MSC muarpaMMmel 0OMeHa 7 9
nosb3oBarend (Attach) | cooOmeHUIME MeXAY 3TUMU 00BEKTaMU C
B cetu LTE rcmnonb3oBaHueM MpoTokonoB RRC, S1-AP, NAS,
Diameter u GTP-C
Ing goctyna K LTE B E-UTRAN ucmnosns3syercs
IIpoleaypa NOATBePKOEeHUS OOINHHOCTH
Pa3pmen 6. o
abOHeHTa U COTjlacoBaHUs Kiouen - AKA
[Ipouenmypa

(Authentication and Key Agreement).
dopMupoBaHuEe BEKTOPOB ayTeHTU(DUKAIUY U
KJTI04Yei 6€30IIaCHOCTH CO CTOPOHKEI CETH M CO
croporsl UE. MSC gumarpaMMbl B3aUMOJEN CTBUAS
(GYHKIMOHAIBHBIX 00HEKTOB

6 |ayTeHTU(pUKALUU
II0JIb30BaTeNs B CETH
LTE




[Tponenypa 00HOBNIEHUS 30HEI CII€KEHUS
3alyCKaeTcs IIPU PeTUCTPaLUy; Ipu
nepeMellleHuy 3apeructpuposasHoil UE B
HOBY10 30HY TA; pu cpabaTrBaHUY TalMepa

Paspmen 7.
IepUOOUYECKOr0 0OHOBIIEHUS; TIPU MPOIETyPe

[Tpouiemypa 06HOBIIEHUS

7 Attach; npu nepexoge u3 GSM/UMTS B ceTb 7 9
30HH ciaexeHus (TAU) B .
cery LTE LTE. PaCCManI/IBaeTuCH CLIeHapuu lepeMelleHus
3apeructpruposaHHoil UE B HOBYIO 30HY TA,
KOTOPOU HET B CIUCKE 30H CJIEXKEHUS, ITOT
crnucok UE nony4aeT npu npouenype
peructpauuu or MME
Pazpgen 8. KonBeprenTHas ceTb Ha 6a3e IMS. MaTepdeiich
[Ipouenypa B3aMMOJENCTBUS C CETSIMU TPEThETO U
g | YCTAQHOBIIEHUS PEYeBOTr0| 4eTBEPTOro OKOJIeHu!. [TPOTOKOJIBI IJI0CKOCTEN 7 9
COEeNVHEeHUs C yIIpaBIeHUS U MMOJIb30BAaTEIbCKUX AAHHBIX
rcnonb3oBaHueM IMS B | KoHBepreHTHOM ceTH. MSC clieHapuit
cetu LTE perucTpaluuu 1nojb30BaTeNsd B CETU
PasHocTopoHHUE BeKTOpa TpeOoBaHUM ceTel
IITOT0 ITOKOJIeHus. IlupamMuna yciyr
BLICTPOEHHAS B pe3yJibTaTe YA0BIETBOPEHUS
atux TpeboBaHuy. Tpu BepIIUHH - eMBB,
URLLC, mMTC. YcosepiieHCTBOBaHHasA
Pa3pmen 9.

IIUPOKOIIONIOCHAasE MOOUIbHAs CBsI3b eMBB
Cetu aToro i
9 (Extreme Mobile BroadBands). 7 9

nokonenud. [lapagurma

— BrIicOKOHAOeKHasI MeXXMallIuHHAs CBA3b C

HU3KMMHU 3afepKKaM{ U BEICOKMM YPOBHEM
mobunpHocT URLLC (Ultra-reliable and low
latency communications). MaccoBas
MexManHHas cBsa3b mMTC (Massive
MachineType Communications)
Pa3peneHue ceTeBHIX Y37I0B Ha 371EMEHTEI
mnockocTtu nmonb3oBatenst UP (User Plane) u
97IeMeHTH IIJI0CKOCTH yipaBnenus CP (Control
Plane). Pa3menenue ceTeBHIX 371€MEHTOB 110
ceteBrIM cermeHTaM (Network Slicing), ons
OKa3aHUS pPa3lUYHbIX YCIYT ONMpefeleHHbIM
rpyImnaM mnojab3oBarenei. [lIocTpoeHue
KOHBEPTeHTHOU apXUTEKTYPHI, 00beIUHSIOIEN
pa3nuyHbIe TUIH CETEH NOCTyIa C eqUHOM
omopHO# ceThio 5G. [TogmepKKa eIUHBIX
aJirOPUTMOB U IIPOLEAYP ayTeHTuUKaIU He
3aBUCAIINX OT TUIA CETU JocTyma. [Toggepxka
POYMHUHTA C MaplIpyTu3anuen Tpadrka Kak
Yyepe3 IOMAIITHIOI CETh, TaK U C BEIXOMOM B CETh
mepemavyy JaHHEIX U3 TocTeBoi cetu (Local
breakout

Pa3pmen 10.
10 | OcHOBHEIE TPUHIUIIHL
OCTpoeHus ceter 5G

5.2. MexpaucuunnuHapHble CBA3W C oOecnedYuBaeMbBMU (MOCTIEAYIOIIUMU)
OVCLUIIIAHAM.

«IIpunoxkeHus U CEPBUCH KOHBEPTEHTHHIX CETEM CBA3U» SBIASIETCS OUCLUIINHOH,
3aBeplnawmed TeopeTuuyeckoe o6ydyeHume mo mnporpamme 11.03.02
MHPOKOMMYHHUKALMOHHEE TEXHOJOTHUU M CHUCTEMBl CBSA3HU

5.3. Pa3nmesnsl AUCIUIIINHE 1 BUOL 3aHATHH.



Ounas popMa o0yueHUs

Tab6mnuia 6
Ne HaumeHoBaHHue pa3jgesa (TeMbl) JIexk-| [Ipakrt. | JIab. [Cemu- CPC Bcero
n/m OUCHUIUTHH IIUH [3QHATHSABAHATHS HApPbl JacoB
Pazmen 1.
1 |Apxutektypa LTE. Cets E-UTRAN. OyHKUIMU 2 2 2 4 10
eNB
Pazpern 2.
2 | Onementsl EPC 4. Oyukuuu MME, SGW, PGW,| 2 6 6 15.75|29.75
HSS
Paspern 3.
3 | Ctek npotokosoB Uu unTepdenca niaoCKOCTH 2 2 4
yIpaBleHUs
Pazpen 4.
4 | Ctek npoTokonoB Uu uHTEpdEnca mIoCKOCTH 2 2 4
MIOJIb30BaTENS
Pazpen 5.
5 |IIpouenypa perucrpanuy noib30BaTeNs 2 2 4
(Attach) B cetu LTE
Pazpgen 6.
6 |IIpomemypa ayTeHTHU(PUKALUY IIOIH30BATENI B | 2 2 4
cetu LTE
Pazpgen 7.
7 |TIponenypa oOHOBIEHUS 30HHI CIIEXKEHUS 2 8 6 16 | 32
(TAU) B cetu LTE
Pazmen 8.
3 [Iporemypa yCTaHOBIIEHUS PEYEBOT0 ? 7 4
COeOUWHEHHUs C UCIIonIb30oBanueM IMS B cetn
LTE
Pazmen 9.
9 2 2 4
Cetn narToro nokonenus. [Tlapagurma ycnyr
Paspmen 10.
10 . 2 2 4
OCHOBHBIE TIPUHITUIIEI IOCTPOEHUS ceTer 5G
Hroro: | 20 16 14 49.75|99.75
3aouHas popma oOyueHUs
Tabnura 7
Ne HaumeHnoBaHue pa3aenna (TeMbl) Jlek-| [Ipakr. | JIa®6. [Cemu- CPC Bcero
o/ TUCHHIUTHH IIUH [3aHSATHSABAHATHS Hapbl 9aCoB
Pazmen 1.
1 |Apxutektypa LTE. Cets E-UTRAN. Oyukiuu |0.25 1 0.5 4 | 5.75
eNB
Pazpern 2.
2 | Onementsl EPC 4. Oynkuuu MME, SGW, PGW,| 0.25 1 0.5 16 |17.75
HSS
Paspern 3.
3 | Crexk nportokonoB Uu untepdernca mmockoctu | 0.5 8 8.5
yIpaBleHUs
Pazpen 4.
4 | Crek npoTtokonoB Uu untepdenca mnockoctu | 0.5 8 8.5
MIOIb30BATENIS




Pa3zpen 5.
5 |IIpouenypa perucrpanuy nojib30BaTeNs 0.5 8 8.5
(Attach) B cetu LTE
Pa3spen 6.
6 |IIpomenypa ayTeHTHPUKALUK I0Ib30BaTens B | 0.5 8 8.5
cetu LTE
Pazgen 7.
7 | IIpouenypa 0OHOBIIEHUS 30HbI CIIEXKEHUS 0.5 2 1 16 | 19.5
(TAU) B cetu LTE
Pazmen 8.
[Iporenypa yCcTaHOBIIEHUS PEYEBOT0
8 0.5 8 8.5
COeqUHEeHUs C UCIonIb30oBanueM IMS B cetu
LTE
o |Pasmen 9. 0.25 9 | 925
Cetu nisiToro nokonenus. [lapagurma yciayr
10 |Passen 10. u 0.25 8.45| 8.7
OCHOBHBIE TPUHIIUIIEI IOCTPOEHUS ceTeir 5G
Utoro: | 4 4 2 93.45|103.45
6. JTa0OpPaTOPHBIN MPAKTHKYM
Ounas ¢popMa o0ydeHUs
Tabmnuia 8
No Howmep “ Bcero
pa3zesa HauMeHOBaHHeE jTaDOpaTOPHOH padOTHI
n/n JacoB
(TeMnI)

1 1 HccnenoBaHre yCTOMYUBOCTU PacClpenesie Ui BepOSTHOCTHEIX 9
XapaKTepUcTuK Tpaduka. CTeHT OJisl IPOBENEHNS SKCIIEPUMEHTa
HccnegoBaHre yCTOMYUBOCTY Paclpefee il BEPOSITHOCTHIX

2 2 . 6
XapakTepucTuk Tpaduka. C6op u o6paboTka dump-daiinos
HccnegoBaHre YCTOMYMBOCTH pPaclpefee il BEPOSITHOCTHAIX

3 7 . 6
XapakTepucTuk Tpaduka. AHanus CSV datinos

Wrtoro: | 14
3aouHas popma oOyueHUs
Ta6muua 9
No Howmep " Bcero
pa3zeia HauMeHoOBaHHe jTaDoOpaTOPHOH padOTHI
n/u JacoB
(TeMbI)

1 1 HccnegoBaHre yCTOMYUBOCTY paclpefee il BEPOSITHOCTHIX 05
XapaKTepucTuk Tpaduka. CTeH[ 05l MIPOBEJEeHNS 9KCIIePUMEeHTa '
HccnegoBaHre YCTOMYUBOCTY pPaclpefieleHnil BEPOSITHOCTHBIX

2 2 . 0.5
XapakTepucTuk Tpaduka. Coop u o6paboTka dump-¢aiinos
HccnemoBaHue yCTOMYUBOCTU pPaclpefesieHuid BepOSITHOCTHAIX

3 7 . 1
XapakTepucTuk tpaduka. Amanus CSV ¢aiinos

HUtoro: | 2
7. IIpaKkTHYeCcKHe 3aHATHS (CeMHHAPhI)
Ounas ¢popMa o0yueHUs
Tab6muia 10



Homep
No w Bcero
/m pa3geia HauMmeHOBaHHe NPAaKTHYECKHX 3aHSATHH (CEMHHaApPOB) 4acos
(Temsl)
1 1 HccnegoBaHre yCTOMYUBOCTY paclpefeeHnil BEPOSITHOCTHAIX 9
XapaKTePUCTHUK TpaduKa. ATTOPUTM NPOBEEHNS SKCIIEPUMEHTa
9 9 HccnegoBaHre YCTOMYMBOCTY Paclpefee il BEPOSITHOCTHAIX 6
XapaKTepUCTHUK TpaduKa. AHaAIN3 THCTOrPaMM
3 7 HccnegoBaHre YCTOMYMBOCTY Paclpefee il BEPOSITHOCTHBIX 8
XapaKTepPUCTHUK TpaduKa. AHaIN3 THCTOrPaMM
Hrtoro:| 16
3aouHas popma oOyueHUs
Tabmua 11
No Howmep v Bcero
/m pa3gesa HauMeHoOBaHHe NIPAaKTHYECKHUX 3aHATHH (CEMHUHApPOB) acos
(Temsbl)
1 1 HccnegoBaHre YCTOMYMBOCTH Paclpefee il BEPOSITHOCTHBIX 1
XapaKTepUCTHUK TpaduKa. AITOPUTM NPOBEJEHNS 9KCIIEPUMEHTa
9 9 HccnegoBaHre YCTOMYMBOCTH pPaclpefee Nl BEPOSITHOCTHBIX 1
XapaKTePUCTHK TpaduKa. AHaIN3 THCTOIPaMM
3 7 HccnenoBaHre yCTOMYUBOCTY paclpefiesleHui BEPOSITHOCTHBIX 9
XapaKTePUCTUK TpabuKa. AHaANIU3 r’HCTOrpaMM
HUrtoro:| 4
8. IIpuMmepHasi TeMaTHKa KYPCOBBIX IPOEKTOB (padoT)
PaboyuM y4eOHBIM IIJTAaHOM HE TIPEeAyCMOTPEHO
9. CamocTosiTe/IbHasi padora
Ounas ¢popMa o0yueHUs
Tabmnuia 12
No
pasiesia Copepxanue CPC ®opma KOHTPOJIS Bcero
TUCIIHII- JacoB
JINHBI
1 [ToaroToBKa K NPakKTUYECKUM 3aHATUAM 0IIpOC 2
1 [TogroToBKa K 1ab0paTopHEIM paboTam IOMYCK 2
2 [TogroToBKa K NPakKTUYECKUM 3aHATUAM 0IIpoC 9.75
2 [TogroroBka K n1abopaTopHEIM paboTaM LOIYCK 6
3 V3ydyeHne TeOpeTUUeCcKOro MaTepuana 0Ipoc 2
4 V3ydyeHne TeOpeTHUeCcKOro MaTepuana 0TIpoC 2
5 V3yyeHne TeOpeTUUECKOr0 MaTepuaia 0IIpOC 2
6 V3yyeHne TeOpeTUYECKOr0 MaTepuana 0IIpOC 2
7 [ToaroToBKa K NPakKTUYECKUM 3aHATUAM 0IIpoC 10
7 [TogroToBKa K 1ab0paTopHEIM paboTam LOIIYCK 6
8 M3ydeHne TeopeTHYECKOTO MaTepuana 0IIpoC 2
9 M3ydeHne TeopeTHYECKOTO MaTepuasa 0TIpOC 2
10 V3yyeHne TeOpeTUUECKOr0 MaTepuaia 0IIpoC 2
Wroro: |49.75
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3aouHas Gpopma oOyueHUs

Tab6mua 13

Ne
pasfiena Coaepxkanne CPC ®opMa KOHTPOJIs Beero
MU CITHII- JacoB

JIMHBI

1 [TogroToBKa K MPaKTUYECKUM 3aHSITUAM OTIpPOoC 2

1 [ToproToBkKa K 1abopaTopHEIM paboTam IOMYCK 2

2 ITogroToBKa K IPAKTUUYECKUM 3aHSATHSAM 0IIpOC 8

2 [TogroroBkKa K 1ab0paTopHEIM paboTaM LOIIYCK 8

3 V3yyeHre TeOpPETUYECKOT0 MaTepuasa OIIPOC 8

4 H3yyeHne TeOpeTUYECKOr0 MaTepraia onnpoc 8

5 V3ydyeHne TeOpeTUUECKOTr0 MaTepuasa onnpoc 8

6 V3ydyeHne TeOpeTUUEeCKOro MaTepuana onpoc 8

7 ITogroToBKa K MPakTUUYECKUM 3aHATHUAM 0IIpOC 8

7 [ToproToBkKa K 1abopaTopHEIM paboTam IOMYCK 8

8 V3yyeHne TeOpeTUUECKOr0 MaTepuaa 0IIpOC 8

9 V3yyeHne TEOPEeTUYECKOr0 MaTepuaia OIIPOC 9

10 V3yyeHre TeOpPETUYECKOTO MaTepuasa 0IIpoc 8.45

Htoro: [93.45

10. IlepeyeHb Y4€OHO-METOTHIECKOT 0 00eCIIeYeHHs [JIsi CAMOCTOSITe TbHOU
padoThI 00YUAIONIUXCSI TI0 TUCIUIITHHE

[71s1 caMOCTOsITETbHOM pabOTHI 110 AUCIUIININHE PEKOMEHAOBaHO Clenyoilee yueOHo-
MeTOAnYeCKoe o0ecreyeHue:
- [TonoxeHne 0 caMOCTOSITeIbHOM paboTe cTyneHTOB B CaHKT-IleTepOyprckom
rOCyapCTBEHHOM YHHBEPCUTETE TeleKOMMyHUKauui uM. npod. M.A. boru-Bpyesuua;
- PEeKOMeH[0BaHHas OCHOBHAaA U OOIOJIHUTEJIbHAS JINTEPATYPa;
- KOHCIIEKT 3aHATUU [0 AUCLUIIINHE;
- ClIaWObI-TIpe3eHTall U APYTOM METOOUYECKUN MaTeprall, UCII0Ib3yeMbIY Ha 3aHATUALX;
- MeTOIUYeCKre PEKOMEH[IAIIMH 10 TOATOTOBKE MUCbMEHHBIX PaboT, TpeOOBaHUS K UX
comepKaHUi0 1 opopMIIeHHI0 (pedepaT, 3cce, KOHTPOJIbHAs paboTa) ;
- (pOHOBI OIIEHOYHBIX CPEMCTB;
- MeTOMYeCKre YKa3aHUS K BBHIIIOTHEHUIO 1a00paTOPHEIX PaboT [Jid CTyEHTOB;

11. ®oHJ OLIEHOYHBIX CPEICTB ISl MPOBEIeHUsI IPOMEKYTOYHOH aTTeCTAlluH
00y4Yaromuxcs

®OoH[I OIIEHOYHHIX CPEeACTB pa3pabaThiBaeTCsl B COOTBETCTBUHU C JIOKAJIbHBEIM aKTOM
yHuBepcuteta "[lonoxeHune o GOHME OLIEHOUYHHIX CPENACTB" U SBNSETCS MPHUIIOKEHUEM
(ITpunoxenue A) K pabouelt mporpaMMe OUCIHUTIIMHEL
®oHI OIEHOYHHBIX CPENCTB [OJid IPOBEOEHUSA NPOMEXYTOYHOU aTTeCcTaluu
00y4ammuxcsa 0 OUCLUIINHE BKII0O4YaeT B cels:
- IepeyeHb KOMIETEHLUH C yKa3aHUEM 3TamoB UX GOPMUPOBAHUS B IIPOIIECCE OCBOEHUS
00pa30BaTeIbHOM TPOTPaMMBI;
- OIIMCaHMe I0Ka3aTejlel U KPUTEPUEB OLIEHUBaHUSI KOMIIETEHLIIUM Ha Pa3/IMYHBIX 3Talax
¥X (OpMUPOBaHUS, ONIMCAHUE IIKaJl OLleHUBAHUS;
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- THIIOBHIE KOHTPOJIbHBEIE 3a[laHMs UJIM WHBIE MaTepHasbl, He00OXOOUMEIe [IJIST OLIeHKH
3HAHUU, yMEHUM, HABLIKOB U (M) OIBITA AeSATEbHOCTU, XapaKTEPU3YIOIINX 3TAIlbI
dhopMHupPOBaHUSI KOMIIETEHIIMH B IIPOIIECCE OCBOEHMST 00Pa30BaTEIbHOM IIPOrPaMMEI;

- MeTOMYEeCKre MaTepualbl, OIpeensiolre IPoeqyphl OlleHUBaHUS 3HAaHUM, YMEHUH,
HaBHIKOB ¥ (MJIM) OIIbITA AEeATEeIbHOCTH, XapaKTEePU3YIOIKX 3TAIbl (POPMUPOBAHUS
KOMIIETEHIINH.

II11s1 KaXXmoro pe3ynibTaTa 00y4eHUs 0 OUCHUIINIMHE ONpPeensioTCs IoKa3aTelu U

KPUTEPUU OIleHKH CHOPMHPOBAHHOCTH KOMIIETEHIIMM Ha pPa3/IMYHBEIX 3Talax HX

dbopMupoBaHus, Kb ¥ IPOIEAyPHl OlleHWBAHUSA.

12. IlepeyeHb OCHOBHOM H IONOTHHTE/ILHOH JINTEPATyPhl, HEOOXOTHMOH /IS
OCBOEHHUH ITUCIHUIIIUHBI

12.1. OcHoBHas nuTepaTtypa:

1. Tonmpamreiin, b. C.
CucteMbl KOMMYyTaluu: YueOHUK [JI By30B. 2e u3f. : [OnekTponHsit pecypc] / B. C.
Tonpamrrens. - CII6. : BXB-IletepOypr, 2014. - 314 c. : un. - URL:
http://ibooks.ru/reading.php?productid=340658. - ISBN 978-5-9775-1587-0 : b. 1.

2. Tonpamrrens, b. C.
Cetu cBs3u: YuebHUK : [OnekTponnbt pecypc] / b. C. F'onppmtedin, H. A. Cokornos, I
I'. duoBckui. - CII6. : BXB-IleTepOypr, 2014. - 401 c. : un. - URL:
http://ibooks.ru/reading.php?productid=340663. - ISBN 978-5-9775-2798-9 : b. 1.

3. Hanwumnos, Butanuit UBaHoBUY.
CeTu U CTaHOAPTH MOOUIIBHOM CBSI3M : [DNEKTPOHHBIM pecypc] : yueb. mocobue / B. U.
Ianunos ; peil.: B. X. Xaputonos, H. A. Cokonos ; ®enep. areHTCTBO cB3u, Pemep.
roc. o0Opa3oBaTelibHOe OI0K. yupexkaeHue BhICII. Ipod. oopa3oBanus "C.-ITetepod. roc.
VH-T TelIeKOMMYyHUKauui uM. mpod. M. A. bornu-bpyesuua". - CII6. : CII6I'YT, 2015. -
99 c. : un. - bubnuorp.: ¢. 99. - (B 0611.) : 537.34 p.

12.2. [JononHUTENbHAS IUTEPaTypa:

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

2. Tonpamrrens, b. C.
CurHanu3anus B CeTSxX CBI3U. Tom 1. — 4-e usganue : [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.

3. Tonpamrelni, B. C.
HMHpOKOMMYHUKAIIMOHHEIE CETH U CUCTEMH : [ImeKTpoHHEM pecypc] / B. C.
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Tonpamrteds. - CII6. : BXB-TletepOypr, 2019. - 208 c. - URL:
http://ibooks.ru/reading.php?productid=366927. - ISBN 978-5-9775-4048-3 : b. 1.

13. IlepeyeHsb pecypcoB HH(POPMATTHOHHO-TEIeKOMMYHUKAIIHOHHOH CE€TH
«AHTEpHET»

Pecypchl HHOOPMAIMOHHO-TEIeKOMMYHUKAIMOHHOM ceTu «HTepHeT» U3
YKa3aHHOTO IIePeYHs SBIISIOTCSI PEKOMEHOYEeMEIMHU NOMOTHUTEIbHBIMU
(BCITOMOTaTeIbHEIMU) KCTOYHUKAMU O(HUIIHATIbHON HHGOOPMAIIMK, pa3MeIleHHON Ha
JIeTaJIbHEIX OCHOBAHUSIX C OTKPBITHIM JOCTYIIOM. 3a IOJIHOTY COMEepPKaHusI ¥ Ka4eCTBO

paboTy caliTOB HECET OTBETCTBEHHOCTh IIpaBo00IafaTes.
Tab6mnuia 14

HaumeHoBaHue pecypca Anpec
OdurmansHeil cauT Kapegpsl

iks.sut.ru
«VH)OKOMMYHUKAIIMOHHIX CUCTEM»
OdunnanbHBIA CalT
«MeX[IyHapogHOTO CO3a itu.int

3JIEKTPOCBSA3U»
OduunanbHBIA CaT
«Telemanagement Forum»

tmforum.org

14. IlepeyeHb HHPOPMAIIHOHHBIX TEXHOIOTHH, HCIOIL3YEeMBIX IPH
OCyIlIeCTB/IEHHH 00pa30BaTe/ILHOI0 Ipolecca Mo JUCHHUIUINHE (MOIYIII0),
BKJII0OUYasi MepedeHb MPOrpaMMHOI0 odecnedyeHHsI H HHPOPMaIlHOHHBIX
CIIPAaBOYHBIX CHCTEM.

14.1. TIporpaMMHOe oOecredeHne OUCIUIIINHEL:

. Linux
Komnnexkc ITO COTCBU-Y

14.2. UudopMalliOHHO-CIIPABOYHBIE CHCTEMEL:

9BC iBooks (https://ibooks.ru)
9bC Jlans (https://e.lanbook.com/)
9BC CII6I'VT (http://lib.spbgut.ru)

15. MeTogu4yeckue YKa3aHHuA OIA OﬁyanOIlIHXCSI 10 OCBOCHHIO THCITHUII/INHBI

15.1. TInaHupoBaHUWEe W OpraHU3alus BpeMeHU, HeoOXOOUMOTO OJII U3YUEeHUS
OUCITATIIAHEL

BaxXHBIM YCJIOBUEM YCIIENTHOTO OCBOEHUS OUCHUIIIUHB «[IpUI0KEHUS U CEePBUCH
KOHBEPTEHTHHIX CETEH CBSI3U» SBSETCS CO3[laHUE CUCTEMHl IIPaBUJIbHOW OpPraHu3alluu
TPYyZa, MO3BOJSIONIENH pacIpeneuTh YueOHY0 Harpy3Ky PaBHOMEPHO B COOTBETCTBUU C
rpadukomM 00pa30BaTENBHOTO Mpoliecca. BoNbIIyi0 IOMOIIL B 9TOM MOXKET OKa3aTh
COCTaBJIeHMEe IJIaHa paboTEl Ha CeMeCTp, MecsI], Hefeio, eHb. Ero Hamuyue mMO3BOIUT
IIOAYMHUTH CBOOOOHOE BpeMd IeNisiM y4ueOrl, TpyAuThCa 6ojiee yCIelnHo u 3hPEeKTUBHO.
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Hy>XHO OCyIIecCTBIISITh CAMOKOHTPOJIb, KOTOPHIA SBISETCS HEOOXOOMMBIM yCIOBHEM
ycremHo# y4e0Orl. Bce 3amanus, BK04as BHIHECEHHBIE Ha CAaMOCTOSTEJIbHYIO padoTy,
PEKOMEHAYETCSI BEIIIOJIHATH HEIOCPEACTBEHHO II0OCJIE COOTBETCTBYIOIIET0 aygUTOPHOTO
3aHATHSA (JIEKIWHU, TPAaKTUYECKOTO 3aHATHS), YTO CIOCOOCTBYeT NydIlIeMy YCBOEHHIO
MaTepuasna, I03BOJISEeT CBOEBPEMEHHO BHISBUTH M YCTPAHUTH «IMPOOEb» B 3HAHUSAX,
CUCTeMaTH3UpOBaTh paHee NPOUAEHHBIM MaTepuaa, Ha ero OCHOBe NMPUCTYIUTh K
OBJIaIeHUI0 HOBLIMU 3HAHUSMHU U HaBBIKAMHU.

CucTteMa YHUBEPCUTETCKOTO 00yUeHUSI OCHOBHIBAETCSA Ha PallMOHAIbHOM COYETaHUU
HECKOJbKUX BUIOB Y4eOHHIX 3aHATHUN (B MEePBYI0 ouepedb, JIEKIUHM M NPAaKTHUUECKUX
3aHsATHM), paboTa Ha KOTOPHIX 00/IagaeT ONpeneieHHO CIeln(pUKO.

15.2. IToaroToBKa K JIEKLIUSAM

3HAKOMCTBO C OUCLUIIIMHON ITPOUCXOOUT YXKe Ha MEepPBOM JEKIUH, TOe OT CTyJeHTa
TpebyeTcsl He MPOCTO BHUMaHUE, HO U CaMOCTOSITeNIbHOe 0opMIIeHNe KOHCIeKTa. [1pu
paboTe ¢ KOHCIIEKTOM NEKIUN He0OXOOUMO YUUTHBATL TOT (PAKTOpP, YTO OOHU JEKIUU
[AI0T OTBETHl HA KOHKPETHHIE BOIIPOCH! TEMEI, APYTHE - JIULIb BHIABIAIOT B3aUMOCBSA3U
MeXIy SIBJIEHHSIMH, IIOMOTas CTYOEHTY IMOHSATh T'IyOMHHBIE HPOIECCH pPa3BUTHUS
M3y4aeMoro IpefiMeTa, KakK B MCTOPUM, TaK M B HACTOSIIEe BpeMs.

KoHcmekTUpoBaHUE JEKLUWU - CJO0XKHBIM BUI BY30BCKOU aymgUTOPHOM paboOTHI,
Ipenmnoaraloiui WHTEHCUBHYI YMCTBEHHYIO HOeSTelIbHOCTh CTyoeHTa. KOHCIEKT
SIBJISIETCS TIOJIE3HBIM TOT{Ia, KOTHa 3alMCcaHo caMoe CYIIeCTBEHHOE M CHEeNTaHO 3TO CaMUM
oOyuawmumcsa. He Hago cTpeMuThCs 3amucaTh [OCJIOBHO BCHIO JeKnuio. Takoe
«KOHCITEKTHPOBaHUE» MPUHOCUT OOJIbINE Bpema, YeM IMonb3bl. Ilemecoo6pa3Ho BHadase
IIOHSITh OCHOBHYIO MBICJIb, M3JIaTaeMyI0 JIEKTOPOM, a 3aTeM 3amucarth ee. 2KenaTenbHO
3allUCh OCYIIECTBNSATh HAa OOHOM CTPAHUIlE JTUCTA WU OCTABNSAS IOJS, Ha KOTOPHX
03Hee, IPU CAMOCTOSITENIbHOM paboTe C KOHCIIEKTOM, MOXKHO CeNlaTh [OMOIHUTE IbHEIE
3aIKCH, OTMETUTD HETIOHSITHEIE MECTA.

KoHCIEeKT NeKnuu aydine Ioapas3fessaTh Ha MYHKTH, coOmiogas KPacHYI0 CTPOKY.
9toMy B 0OOnbIION cTemeHu OymyT cmoco6CTBOBAThH BOMPOCH IjlaHA JIEKIUH,
IIpenoXeHHbIe IpemonaBaTensaM. Crnenyet oOpaliaTh BHUMaHUEe Ha aKI[€HTHI, BEIBOMEI,
KOTOPHIE [e/TaeT JIEKTOP, OTMedasi Hanboree BaXKHEIE MOMEHTHI B JIEKIIMOHHOM MaTepHaje
3aMeYaHUsIMU «BaXXHO», «XOPOIIO 3allOMHUTL» U T.II. MOXKHO [IeJlaTh 3TO U C IIOMOIIIbIO
Pa3HOIIBETHHIX MAPKEPOB UM PYYEK, IOTUYEPKHUBas TEPMUHLL U OIIPENETIeHUS.

Ilenecoob6pa3Ho pa3paboTaTh COOCTBEHHYI CHUCTEMY COKpalleHui, ab0peBUaTyp u
cuMBonoB. OgHAKO MpU JanbHeHIel paboTe ¢ KOHCIIEKTOM CUMBOJIBL JIy4Ille 3aMEHUTH
OOBIYHBIMU CJIOBaAMHU [1Jis OBICTPOTO 3PUTENLHOTO BOCHPUSTHUS TeKcTa. PaboTas Hap
KOHCIIEKTOM JIEKIUH, BceTrma He0OXOOUMO MCIIOJIb30BaTh HE TOJMbKO Y4eOHUK, HO U TY
JIUTEPATypPy, KOTOPYIO MOIOTHUTEIFHO PEKOMEHIOoBaN JIeKTOP. IMeHHO TaKasl cepbe3Hasd,
KpomoTnuBasi paboTa C JTEKUUMOHHBIM MaTepHalioM I03BOMUT TIy0OKO OBIAMETh
TEOPEeTUYECKUM MaTepUajioM.

15.3. [TogroToBKa K IpakTUYECKUM 3aHATUSAM

TmaTenbHOE MpPOAYMEBaHWE U M3y4YeHUE BOIPOCOB IIJlaHa OCHOBHIBAETCS Ha
nmpopaboTKe MPOMAEHHOr0 MaTepuasa (MaTepuana JIeKIWi, MPpakKTU4eCKUX 3aHATHH), a
3aTeM u3y4yeHuss 00s3aTeNbHOM U [IOMOTHUTEIbHON JTUTEPATYPhl, PEKOMEHIOBAHHON K
NAHHOU TeMe.
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Pe3ynbTaT Takod pabOTH [OJIKEH MPOSBUTLCS B CIIOCOOHOCTH CTyHeHTa CBOGOMHO
OTBETUTH HAa TEOPETHUYECKHE BOMPOCH! MPAKTHKYMa, €r0 BHICTYIJIEHUHU U YYaCTHUH B
KOJIJIEKTUBHOM OOCYXIOEeHWH BOIPOCOB M3y4YaeMOHW TEeMEl, MPABUIbHOM BHIIIOJTHEHUU
IPAaKTHYECKUX 3aJaHUi U KOHTPOJIBHHIX PaldoT.

Heo6xoguMo MOHMMATh, YTO HEBO3MOXKHO BO BPeMSI ayIUTOPHEIX 3aHSITUN M3JI0XKHUTh
BeCh MaTepuaj KM3-3a JUMHUTA ayOIUTOPHBIX YacOB, W NMPU MUIYYEHUU OUCIUIIHHEL
HEIOCTAaTOYHO KOHCIIEKTOB 3aHATHH. [I09TOMy caMOCTOsITeNbHasI padoTa ¢ yueOHUKaMH,
yueOHBMHU MOCOOMSIMHU, HAY4YHOW, CIPABOYHOM NHUTEpaTypol, MaTepuagaMu
IepUOOUYeCKUX u3maHuii u WHTepHeTa sBiIsgeTcss Haubomee 3p(HEKTUBHEIM METOIOM
TIONTyYeHHsI NOMOTHUTETbHEIX 3HAHWH, TI03BOISIeT 3HAUYUTEIhHO aKTUBU3UPOBATh ITPOIECC
oBNajieHusT uH@oOpMaIuen, crnocodCcTByeT Goyee rIy00KOMY YCBOEHMIO M3y4aeMOTO
MaTepuana, GOpMUPYeT y CTYOEeHTOB CBOE OTHOIIEHHWE K KOHKPETHOH IpobiemMe.

15.4. PekoMeHpmanuu 1o paboTe ¢ TUTEpaTypon

Pa6oTy c nuTepaTypoii Ilenecoobpa3Ho HayaTh C U3y4yeHUs o0uKx paboT 1o TeMe, a
TaKXe y4eOHUKOB M yuyeOHBIX mocobuii. [lanee peKOMeHAyeTCs MepeuTu K aHalnusly
MOHOrpaduil U cTaTel, paCCMaTPUBAIOIINX OTAENIbHBIE aCIIeKTHl IPo0IeM, U3y4aeMbIX B
paMKax Kypca, a Takxke opUIIMaTbHBIX MaTepUaaoB U HEOMyOJIMKOBAHHBIX MOKYMEHTOB
(Hay4HO-UCCeoBaTenbCKue paboThl, AUCCEePTalliM), B KOTOPHIX MOTYT COAepXkKaThCsd
OCHOBHBIE BOIIPOCH U3y4aeMOM IPOOIIeMEI.

PaboTy ¢ uCTOYHMKaAMHU HaJO0 HaYyWMHATh C O3HAKOMHUTENILHOTO UYTEHHS, T.€.
IIPOCMOTPETH TEKCT, BEIAENAS €er0 CTPYKTYPHbIEe eQUHULIEL. [Ipr 03HaKOMUTEIbHOM YTEHUU
3aKjlafiKkaMyd OTMeYaloTCS Te CTpPaHHUIb, KOTOphkle TPeOyioT 0Oojiee BHUMAaTEJIbHOTO
n3y4yeHus. B 3aBUCUMOCTU OT pe3y/IbTaTOB O3HAKOMUTEJIbHOTO UTEeHUS BHIOMpPAETCs
manbHENInK crmocod paboTH ¢ UCTOYHHUKOM. Ecnu mis pa3pelleHus MOCTaBIEHHOU
3amauu TpebdyeTcs u3ydyeHWe HEKOTOPHIX pparMeHTOB TEKCTa, TO MCIIOIb3yeTCS METOI
BHIOOPOYHOTO UTeHHUS. Eciu B KHUTe HET IoApoOHOro OTjiaBlieHHs, ClefyeT o0paTUTh
BHUMaHUe yYeHUKa Ha IIpegMeTHbIEe U UMEeHHbIEe YKa3aTeslu.

V36paHHbe (pparMeHTH WU BECb TEKCT (E€CNIM OH LIEIMKOM MMEET OTHOIIEHUE K
TeMe) TpeOyloT BOYMYHMBOI'0, HETOPOIIJIUBOTO UYTEHMHS C «MBICIIEHHOM IMpPopaboTKOim»
MaTepuana. Takoe 4TeHUe IIpenonaraeT BoifeneHue: 1) rmaBHOTO B TEKCTE; 2) OCHOBHBIX
aprymMeHToB; 3) BeIBogoB. Ocoboe BHUMaHUe cjefyeT 0OpaTUTh Ha TO, BEITEKAET Te3UC U3
apryMeHToB unu HeT. Heo6xoouMo TaKxXKe NMpoaHaNIU3UpOBaTh, KakKue U3 yTBEPKAEHUN
aBTOpPa HOCST NpoOIeMaTUYHBINM, TUIOTETUUYECKUN XapaKTep M YIOBUTb CKPHITHIE
BOITPOCHI.

[ToHSITHO, YTO YMeHHe TakKuM 00pa3oM paboTaTh C TEKCTOM NPUXOOUT HaleKo He
cpaldy. Haumnyuymuii cnocob® HaydUThCS BHIAENSATH T'JIaBHOE B TEKCTe, ylIaBIWBaTh
npoOieMaTUYHLIM XapakKTep YTBEPXKIEHUU, NaBaTh OIEHKY aBTOPCKOM MO3ULMHU - 3TO
CpaBHUTEJILHOE UTEHME, B XO[le KOTOPOIr0 CTYOEeHT 3HAKOMUTCS C Pa3IUYHBIMU MHEHUSIMU
II0 OJHOMY U TOMY XK€ BOIIPOCY, CpaBHMBAET BECOMOCTh ¥ NOKa3aTeIbHOCTh apr'yMEHTOB
CTOPOH ¥ [ieslaeT BHIBO 0 HaubomnbIinel yoemuTeIbHOCTH TOU WM MHOU MO3ULIKH.

Ecnu B nuTepaType BCTPEUYATCSA Pa3Hble TOUYKYU 3PEHUS 10 TOMY UJIM UHOMY BOIIPOCY
13-3a CJIOKHOCTHU IPOIIEAIINX COOLITUM U IIPABOBLIX SIBIIEHUM, HENb3sT UX OTBEPTaTh, HE
pa3obpaBmuchk. [Ipy HaTUYUM PACXOXKOEHUU MeXOy aBTOpaMU HeoOXOOWMO HaWUTHU
palyoHanbHOE 3€ePHO yV KaXKOOTr0 M3 HUX, YTO MO3BOJIUT T'Iy0Ke YCBOUTH NMpEeAMET
n3ydyeHus u 6ojiee KPUTUYHO OIleHMBATh U3ydaeMble BOIPOCH. 3HAKOMSCh C 0COOBIMU
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MO3UIIUSMU aBTOPOB, HYKHO ONPEAENATh UX CXO0XKHNEe CyXKAeHHs, apTyMeHTHI, BEIBOARI, a
3aTeM CpaBHMBATh UX MeXAy co00M M MPUMEHSITh U3 HUX Ty, KOTopas 0ojiee ybenuTenbHa.
CnepyoomuM 3TarnoM paboTel ¢ MTUTEePATYPHLIMU UCTOYHUKAMHU SIBISETCS CO3MaHue
KOHCITIEKTOB, (DMKCHPYIOUIAX OCHOBHBIE TE€3UCH U apryMeHThl. MOXKHO fieflaTh 3alkCcH Ha
OTHENbHHIX JINCTAX, KOTOPEE MOTOM JIETKO CHCTEMATH3UPOBATh IO OTHENILHEIM TEeMaM
M3y4aeMoro Kypca. [Ipyrou cmocol - 3TO BefileHNe TeMaTU4eCKUX TeTpafei-KOHCIIEKTOB
II0 OMHOM KakKou-nmubo TeMme. bonbinue cmemnuanbHbe Pab0TH MOHOTpadHuuecKoro
XapakTepa 1enecoobpa3HO KOHCIIEKTHPOBATb B OTHEJNIbHBEIX TeTpPadsx. 3Mech BaxKHO
BCIIOMHHUTB, UYTO KOHCITEKTHI ITUIIYTCS HAa OJHOU CTOPOHE JIMCTA, 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 HAHO YKa3aHUe Ha MCTOYHUK (aBTOpP, 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(pOPMAIIKIO0 B COOTBETCTBUU C OIpeeIeHHON y4eOHOH 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 COOOIIEHHUS THIIa NOKIIaa;

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

- TI0Ib30BaThCS pedepaTUBHLIMYU U CIIPABOYHBIMU MaTepHalaMuy;

- KOHTPOJIMPOBAThL CBOU [IEMCTBUS U NENCTBHS CBOMX TOBAPHINEH, 00BEKTHBHO OI€HUBATh
CBOU [IEUCTBUS;

.- obpamaThCsa 3a IOMOIINbIO, MOMOJHUTEILHBIMU Pa3bsSCHEHUSIMHU K IIPernofaBaTellio,
OPYTUM CTyOEeHTaM;

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

- UCIIONb30BaTh MPU TOBOPEHUM U MHUCHME Nepudpas, CHHOHMMUYHLIE CPEe[CTBa, CJIOBa-
ONMCaHUS OOIUX MOHSTHM, PA3bsICHEHUS, IPUMEPHI, TOJTKOBAHUS, «CJIOBOTBOPYECTBO»

- TIOBTOPSITH UJIU Nepedpa3upoBaTh PEIUIMKY coOeceHNKA B MOATBEPKAEHUN TOHUMaHUS
€ro BLICKA3bIBAHUS UJIM BOIIPOCA;

- 00paTUTHLCA 3a MOMOIIBI0 K COOeCEeTHUKY (YTOYHUTH BOIIPOC, IEPECIIPOCUTE U OP.);

- MCIIOJIb30BaTh MUMHMKY, KECTHI (BOOOIIe X B Te€X CIydasix, KOrfa S3bIKOBEIX CPENCTB He
XBaTaeT [JIg BhIPaKeHUS TeX UM MHBIX KOMMYHUKaTHBHBEIX HAMEPEHUH ).

15.5. [TogroToBka K IpoOMeXRyTOYHOU aTTeCTAllUU
[Tpu noATrOTOBKE K IPOMEXKYTOYHOM aTTeCTalllU Lie1ecoo0pa3Ho:
- BHUMAaTEJIbHO M3Y4YUTh NI€pPeYeHb BOIPOCOB W ONPENENuTh, B KaKUX UCTOUYHUKAX
HaxXOOsATCSl CBeOeHUs, He0OXOOuMBbIe 71 OTBETa Ha HUX;
- BHUMATEJIbHO IPOYUTATh PEKOMEHIOBAHHYIO JIUTEPATYPY;
- COCTaBUThb KpaTKNe KOHCIIEKTEl OTBETOB (I1JIaHEL OTBETOB).

16



16. MarepHaIbHO-TEXHHYECKOe 00eclieueHHe THCIUIITHHBI

Tab6muma 15
Ne HaumeHoBaHHe clieIHATU3UPOBAHHBIX
o o HanmeHoBaHHE 000PYyI0BaHHS
n/n ayIUTOPHH U TabopaTOpPUH
1 [lekuKMOHHasA ayoUTOPUS Aynvo-BUIE0 KOMILJIEKC
AYOUTOPHUU MIJIsSI IPOBENEeHUs I'PYIIIOBLIX 1
2 YAHTOPHH [ p A py Aynro-BUe0 KOMIIJIEKC
MPaKTU4YEeCKUX 3aHSITUHN
3 |KOMIBIOTEPHBIM KJTaCC [IepcoHaANbHBIE KOMIIBIOTEPH
AyOUTOPHS OIS KYPCOBOTO M JUILJIOMHOTO
4 [YRHTODHA I yp a [TepcoHanbHBIE KOMIIBIOTEPHI
MPOEKTHUPOBAHUS
5 |AyguTopus Ojsi CAaMOCTOSITeIbHOM PabOTHI KoMIIbIOTEpHas TEXHUKa
6 [YuTanmbpHBIM 3all [TepcoHaIbHBIE KOMIIBIOTEPHI
JTabopaTopHBIE CTEHIH (YCTAaHOBKHU
7 Ulabopatopus ceTeBrx 31eMeHTOB NGN/IMS paTop Abi (y )

KOHTPOJIbHO-U3MEPUTEIbHbIE TPUOOPH!

JTaGopaTopust KOHBEPTeHTHHIX cucTeM cBs3u (Fixed-

JTabopaTopHbIe CTEHH (YCTaHOBKH)

8 .
MobilConvergence) KOHTPONIbHO-U3MEPUTENIbHEIE TPHOOPH
9 JlaGopaTopus CUCTeM MOOAEePKKHU 3KCImyaTauuu  |JlabopaTopHble CTEHOH (YCTaHOBKH)
MHPOKOMMYHUKaIMOHHEIX ceTerd (OSS/BSS) KOHTPOJIbHO-U3MEPUTENIbHEIE TPUOOPHI
10 JTaGopaTopus CUCTeM MOHUTOPUHTA U Oe30mncHOCTU |JlabopaTopHBIe CTEHOH (YCTaHOBKH)
MH()OKOMMYHUKAIIUN KOHTPONIbHO-U3MEPUTEIbHEIE TPHOOPH
YuyeOHO-MCCIemoBaTeNIbCKas 1adopaTopus
JTabopaTopHEIE CTEH/IH (YCTAaHOBKH)
11 mccnegoBanus npo6ieM HHPOKOMMYHUKAITMOHHBIX

TEeXHOJIOTUY U IPOTOKOJIOB

KOHTPOJIbHO-U3MEPUTEIIbHbIE TTPUOOPE!
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