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1. O6uue moJ1o:KeHUst
1.1. Hean aucuunInHbI

1. V3ydeHne cTyaeHTaMHu OCOOCHHOCTEH MOCTPOCHUS COBPEMEHHBIX CHCTEM MOOHWIBHOM CBS3H
(CMC), npeaocTaBIsIONIMX pa3HOOOpa3HbIE YCIYTH CBSA3M MOOMIIBHBIM U (PUKCUPOBaHHBIM a0OHEHTaM, a
TaKXke 0COOCHHOCTeN TexHUUYecKnX XapakTepucTuk CMC pa3n4HbIX CTaHAApPTOB.

2. ®opMHpOBaHUE 3HAHUM, YMEHHI W HABBIKOB, IMO3BOJIIOLUIMX IMPOBOAMUTH CAMOCTOSTEIbHBIN
aHaJIM3 OCHOBHBIX MHTETPAIBHBIX XapakTepucTUK ¢pyHkunonuposanuss CMC, a Takke XapaKTepUCTUK
(GyHKIIMOHMPOBAHUS TPAKTOB, YCTPOMCTB U 0J0KOB, BXxoasamumx B coctaB CMC.

1.2. 3apayu qTUCHMIIIMHBI

1. Uzyyenue ¢(u3M4ecKMX OCHOB U TEXHHYECKUX BO3MOXKHOCTEH COBPEMEHHBIX TEXHOJIOTUI
MOOUITEHOM CBSI3U.

2. V3yyeHune NpUHLUIIOB paboOThl (PYHKIIMOHAIBHBIX YCTPOWCTB, OJIOKOB M TPAaKTOB B COCTaBe
CMC u ¢pu3n4ecKuX MpOIECCOB, MPOUCXOIAIINE B HUX.

3. M3yuyeHune NpUHLHUIIOB MOCTPOCHUS PA3JIMYHBIX BapUAHTOB (DYHKIHMOHAIBHBIX U CTPYKTYPHBIX
cxeM noacucreM CMC 1 yCTpOMCTB B UX COCTaBe.

4. ®opmupoBaHNEe MOHUMAaHMS TPUYMH BIUSHUS TIOMEX pAa3JIMYHOTO BHJA HAa OCHOBHBIE
MOKAa3aTeIH U CTA0MIBHOCTH MapamMeTpoB u3ydaeMbix CMC B 11€JIOM U €€ OTJENIbHBIX AJIEMEHTOB.

5. ®opmupoBaHue yMEHHUS BHIOMpATh HA MPAKTUKE TUI COBPEMEHHOW TEXHOJOTHUU JJIs
OpraHu3aii MOOUIIBHON CBSI3M KOHKPETHOT'O IIPOEKTA.

6. ®opmMupoBaHHe YMEHHS OCYUIECTBISTH pacdyeT WM OOOCHOBAHHBIA BHIOOP 3HAYCHUI
napamMeTpoB (pYHKIIMOHAIBHBIX OJIOKOB CHCTEM CBSI3M Ha OCHOBE PE3YJIbTATOB aHAM3a TPEOOBAHHIA
LIEHA/Ka4yeCTBO.

2. MecTto aucuuiyimibl B ctpykrype OINOIT

biox quctunmn: @T/]. PakynpTaTUBHBIEC TUCIUILUIMHBIL.

Wnnexc auciummmael: GT/1.02.02.

Peanusyercsd ¢ npuMEHEHHEM 3JIEKTPOHHOrO0 OOYYEHHs, JUCTAHLMOHHBIX OOpa30BaTENIbHBIX
TEXHOJIOTUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJIbTATOB Oﬁy‘leﬂl/lﬂ o JMCHUIIJINHE, COOTHECCHHBIX C
HHANKATOPaAMHU JOCTUKCHUA KOMIIeTeHIIuii

[Ipouiecc u3yueHus: AUCUUIUIMHBI HampaBieH Ha (OPMUPOBAHME CIEIYIOIIUX KOMIIETEHUUN B
cootBeTcTBUM ¢ ®PI'OC BO 1 ocHOBHOM 00pa3oBaTenbHOI nporpammoit (tadnuma 3.1):
Tabmuna 3.1 — KomneTeHIMH 1 MHANKATOPBI UX TOCTHKSHHUS

WNHaukaTopel JOCTHKEHUS [Inanupyemsble pe3ynbTaThl 00yUEHHS 10
KOMITETCHIIUU JUCLIUILINHE

Kommnerenius

YHnBepcaanble KOMIIETCHIUH

OobmenpodeccuoHa bHbIe KOMIIETEHIINH

IpodeccnonaibHble KOMIETEHIUH
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TIK-5. Croco6en paspabarsiBare |I1K-5.1. 3HaeT THIOBBIEC pEIICHUS IIPH 3HaeT yCcTpoHCTBO, KOMIUIEKTHOCTh U COCTaB
CHCTEMBI CBSI3M HOBOT'O ITOKOJIEHHs] | IPOEKTUPOBAHUH CUCTEM CBS3U, B TOM nepudepuitnoro odopynosanus, YIIATC,

U MX TEXHOJIOTUU YHCIIE HOBOT'O TIOKOJIEHHSI a0OHEHTCKUX yCTPOMCTB, HA3HAUEHHE U NIPaBUIIa
PpaboThI B COOTBETCTBYIOMIUX KOMITBIOTEPHBIX
nporpamMmax 4 6a3ax JaHHBIX, UX OCHOBHBIE
TEeXHUYECKUE XapaKTEePUCTUKH, IPEUMYIIECTBA 1
HEJO0CTATKU IPOLyKIIUH MUPOBBIX U POCCUHCKUX
IIpou3BoaUTENeH HHPOKOMMYHHKAIIMOHHBIX CUCTEM
W/WIU UX COCTABIISIOLIUX, aPXUTEKTYPY, 0011I1e
MPUHIUIB! QYHKIMOHUPOBAHUS CETEBBIX YCTPOHUCTB U
IIPOrPaMMHOI0 00€CIIeYEeHNsI aIMIHUCTPUPYEMOU
HMH(POPMAMOHHO-KOMMYHHKAIIHOHHON CHCTEMBI,
MIPOTOKOJIBI BCEX MOJIEIH B3aUMOCHCTBUS OTKPBITHIX
cHCTeM, 00IIue IPUHIKIIBI YIPABICHUS
IIPOrpaMMHBIM OOecIIedeHNe 10 TapuHKaIUH
CETEBBIX PECYPCOB, IPUHLUIIBI pAOOTHI, TEXHUYECKHE
XapaKTEePUCTUKHU, KOHCTPYKTHBHbIE OCOOCHHOCTH
9JIEMEHTOB ONTUYECKHX U MEIHOKHIIBHBIX JTHHUH

CBSI3U
[IK-5.2. YMmeeT npoBOIUTH aHAIIN3 U ‘YMeeT ycTaHaBIUBAaTh IEPCOHAIIbHBIC KOMIIBIOTEPHI,
pacdeThl IO IPOEKTaM CUCTEM CBSI3H, B MOJKJIIOYATh M 00CIy)KUBATh nepudepuitnoe
TOM YHCJI€ HOBOTO IIOKOJICHUS obopynoBaHue, IPUMEHITh CHCTEMBI YIIPABJICHUS

B3aMMOOTHOUICHHUSIMH C KIIMEHTaMH ITPH MOITOTOBKE
AQHAJIUTHYCCKUX OTYETOB 110 IPOJaKa
MH(OOKOMMYHHKAIHOHHBIX CUCTEM H/UIIA UX
COCTaBJISIIONIHX, IT0JIb30BAaThCsI HOPMATHBHO-
TEXHUYECKOH JOKyMEeHTalueH B 001acTi
MH(POKOMMYHHUKAHOHHBIX TEXHOJIOTHA,
HCIIOJIB30BaTh COBPEMEHHBIC METOABI KOHTPOJISI
MPOU3BOJIUTEIILHOCTH HH()OKOMM YHHUKAIIMOHHBIX
CHCTEM, TPOU3BOAUTH pacueT TapudoB u
OCYIIECTBISITH KOHTPOJIb 33 pacrpeaeIcHueM
PECYpCOB, MIOKITIOYATH U HACTPAUBATH COBPEMCHHEIC
cpencTBa 0becredeHus 6€30IIaCHOCTH YAAIEHHOTO
JocTyrna (OnepaloOHHbIX CHCTEM U
CIECLHATM3UPOBAHHBIX IIPOTOKOJIOB), HACTPAHBATH
000pyIOBaHUE KIIMEHTA HEOCPEIACTBEHHO Ha MECTE
€ro yCTaHOBKH

I1K-5.3. Biiazieer HaBbIkamu pa3paboTku | Biajeer HaBbIKaMU IJIAHUPOBAHHUS MTOPSAKA U
MIPOSKTOM CHCTEM CBS3H, B TOM YHCIIC MOCIIeI0BATEIbHOCTH IPOBEIEHHUS PaboT 1O
HOBOT'O TIOKOJICHHSI TOJKITIOYCHHUIO M 00CITy’)KHUBaHUIO 000PYAOBaHHS,
cOopa, aHATUTHYECKOT0 ¥ YUCIICHHOTO UCCIICIOBaHUS
HH(pOPMAIIHH TI0 TIPOIAKaM
MH(OOKOMMYHHKAIHOHHBIX CUCTEM H/HIIA UX
COCTaBJISFOIINX, KOHPHUTYPUPOBATH OMCPALHOHHEIC
CHUCTEMBI CETEBBIX YCTPONCTB HHPOPMAIHOHHO-
KOMMYHHKAI[HOHHOW CHCTEMBI, HABBIKAMH YCTAHOBKH
KaOEeIBHBIX U CETEBBIX aHAIM3aTOPOB ST KOHTPOJIS
M3MEHEHHSI HOMHHAIIOB CETEBBIX YCTPONCTB U
MPOrpaMMHOTO 00eCIIeUeHHsI aIMUHUCTPUPYEMO
CEeTH B IIEJIOM U OTJEJBHBIX IMOJACHCTEM
MHPOKOMMYHHUKAIMOHHOW CHCTEMBI, HABBIKAMH
YCTAHOBKH JAOTIOJHUTEIBHBIX IIPOrPAMMHBIX
MPOAYKTOB ISl TApU(PHUKAIIMK CETEBBIX PECYPCOB U
rapaMeTpU3aliy JOMOJHUTEIBHBIX MPOrPaMMHBIX
MPOIYKTOB ISl TAPU(PUKAIIMH CETEBBIX PECYpPCOB,
JOTIOJTHUTENBHBIX TIPOTPAMMHBIX TIPOAYKTOB IS
obecrieueHHs 0€30MACHOCTH yIAJICHHOTO TOCTyIa U
HX TapaMeTpH3alns, METOIaMH H3MEHEHHs] HACTPOEK
060pyIOBaHUsI KJIMEHTA TUCTAHIIHOHHO C
MIPUMEHEHHUEM CPEICTB UCTAHIIMOHHOTO TOCTYIIa

4. Oobem AUCHUMIIJIMHBI B 3a9€THBIX ¢IMHUIIAX ¢ YKA3AHUEM KOJIUIECCTBA AKAAEMUICCKUX YaCoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 Pa0oTy 00y4alomuXxcs ¢ npemnojgaBarejemM
H HA CAMOCTOSITEJIbHYIO padoTy 00y4arommxcst

OOm1ast TPyI0EMKOCTh TUCIUILTUHBI COCTABISET 6 3aUeTHRIX eMHUIL, 216 akaJeMHYecKIX 4acoB.

Pacnpenenenne Tpy10eMKOCTH TUCIATUIMHEI IO BUAM Y4eOHOM MesTeTHHOCTH MPEICTABICHO B
Tabymmne 4.1.

Tabnuua 4.1 — Tpy10eMKOCTb JUCHMIUIMHBI IO BUAAM y4eOHON AeATeTbHOCTH
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Bcero CemecTpsl

Bupl yueOHOM nesTenbHOCTH
4acoB |5 cemectp|6 cemectp

KonrakTHasi ayniuTopHas padoTa 00y4arommxcs ¢ 64 32 32

npenojaBarejeM, BCero

JlexuroOHHBIE 3aHATHUS 32 16 16

JlaGopaTopHble 3aHATHUS 32 16 16

CamocrosiTeibHas padoTa 00y4alOmMXCcs, B T.4. KOHTAKTHasI 152 76 76

BHeayJIMTOpHAasi padoTa o0yyaromuxcsi ¢ npenojaaBaTesieM, BCero

[ToaroroBka k 3a4eTy 56 26 30

[ToaroToBKa K TECTUPOBAHHIO 40 18 22

[ToaroroBka k mabopaTopHoi paboTe, HAMKCAaHUE OTYETa 56 32 24
OO0mas Tpy10eMKOCTh (B 4acax) 216 108 108

OO01mas Tpy10eMKOCTH (B 3.€.) 6 3 3

5. CTpyKTypa H cojep:KaHue TUCHUTLTHHBI
5.1. Pa3nennbl (TeMbl) AUCHUMILIMHBI U BUABI YUeOHOI1 1eSITeJIbHOCTH

CrpykTypa JUCHMIUIMHBI IO pasjenaM (TeMaM) M BUaM y4eOHOH NeATelNbHOCTH NpPUBEJCHA B
Tabmume 5.1.
Tabnuia 5.1 — Pa3aenst (TemMbl) IUCHUIUIMHBI ¥ BUJIbI Y4€OHOM NESTEIbHOCTH

Jlek. | JIab. Cam. Beero uacos dopmupyemblie
HasBanus pa3nenoB (TeM) AUCHUILTAHBI (6e3
3aH., 4| pabd. | pab.,u SK3aMeHa) KOMITETCHITUH
5 cemecTp
1 DBosrorus cucTeEM MOOUITEHOM CBSI3U 6 12 32 50 [IK-5
2 Curnaisl B cucTeMax MOOUIBLHOU 6 4 30 40 [IK-5
CBSI3U
3 KaHnasl B cucTeMax MOOWIBHON 4 - 14 18 [TK-5
CBSI3U
Hroro 3a cemectp| 16 16 76 108
6 cemecTp
4 OpraHu3zanus CeTeBOoro yrnpanJieHus B 6 4 28 38 [K-5
CUCTEMaX MOOMJIbHOM CBSI3H
5 CrangapThl COTOBBIX CETEH CBSI3U 6 12 28 46 [K-5
6 CTaHIapTHI CITyTHUKOBBIX CeTEH 4 - 20 24 [K-5
MOOUJILHOU CBSI3H
Uroro 3a cemectp| 16 16 76 108
Utoro| 32 32 152 216

5.2. Conep:xanne pa3eyioB (TeM) TUCHHINIHHBI

Conepxanre pa3esioB (TeM) TUCITUTUTHHEI (B T.4. TI0 JICKIHSAM) IPUBEICHO B TadymIe 5.2.
Tabnuma 5.2 — Conepsxkanue pa3ienoB (TeM) TUCIUTUIMHEI (B T.Y. TIO JICKITUSIM)

TpynoemMkocTh
Ha3Banus pazienos (Tem) Coneprkanne pa3ienoB (Tem) (JI;ZIJCILII/IOHHBIC dopmupyemsbie
JUCIUATUTHHBI JTUCITUTIAHBI (B T.4. IO JIEKIIHSIM) KOMIIETEHITUN
3aHATHUSA), U
5 cemectp
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1 DBosronus cucTeM [TosiBneHnue u pa3BUTHE ceTEH 6 [1IK-5
MOOUIILHOU CBSI3H MoOUIBHOM cBsi3u. [Tokonenus
ceren
COTOBOM CBSI3H.
HUtoro 6
2 CurHaisl B cicTeMax ®opMHUpPOBaHUE CUTHAJIOB, 6 I1K-5
MOOWJIBHOU CBSI3U ucnosibzyeMbix B CCMC.
MeTtoab!
npuemMa u 06pabOTKH CUTHAJIOB B
CCMC.
Hroro 6
3 Kanaunbl B cuctemMax OCc00EHHOCTH ¥ XapaKTEPUCTUKH 4 IIK-5
MOOWJIBHOM CBSI3U KaHAJIOB paclpOCTpaHEHUS
CUTHAJIOB B
CCMC
Htoro 4
Hroro 3a cemectp 16
6 cemecTp
4 Opranuzanus CeTeBOro OO61re TPUHITMITBI OPraHU3aAlUN 6 [IK-5
yIpaBIeHUS B CHCTEMax u
MOOWIJIBHOM CBSI3H OCHOBHBIE XapaKTEPUCTUKH
CETEeBOTO
ynpasnenus B CCMC
Hroro 6
5 CrangapTsl COTOBBIX ceTell | O01Iue XapakTepuCTUKI 6 ITK-5
CBSI3U COBPEMEHHBIX
CTaHJAPTOB HAa3E€MHBIX COTOBBIX
CCMC
HUroro 6
6 CrangapTsl CyTHUKOBBIX | OCHOBHBIE XapaKTEPUCTHKU 4 I1K-5
ceTell MOOMJIbHOM CBS3U CTaHJAPTOB CITyTHUKOBBIX
CCMC
HUroro 4
Hroro 3a cemectp 16
Hroro 32
5.3. [IpakTHyeckue 3aHATHSA (CEMHHAPDI)
He mpenycMoTpeHo y4eOHBIM MJIaHOM
5.4. JIJaGopaTopHble 3aHATHS
HaumenoBanue nabopaTopHbIX padoT npuBeieHo B Tabmuie 5.4.
Tabnuma 5.4 — HaumenoBanue 1abopaTopHBIX padboT
Hazpanwust paznesnos (Tem) HaumeHnoBanue mabopaTopHbIX dopmupyembie
JICITUTUTAHBI pabor Tpynoemrocts, KOMITETCHITUH
5 cemecTp
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1 DBomrorus cuctem N3yuenne MmeTo0B (hOPMUPOBAHUS 4 [TK-5
MOOUIILHOU CBSI3H CUTHAJIOB, Ucnoib3yemMbix B CCMC

N3yuenne MeTo10B NpuemMa u 4 [TK-5
00paboTku
curnaios B CCMC

OLieHKa CrIeKTpaabHOM 4 I1K-5
3¢ HEeKTHBHOCTH

CUTHAJIOB COTOBBIX CHCTEM
Pa3INIHBIX

CTaHJApTOB

Hroro 12

2 CHur”aisl B CHCTEMAaX N3yuenne MeTo10B KOJUPOBAHUS 4 TIK-5
MOOWJIBHOM CBSI3U peueBoi

uH(popmanuu. MeTo s
KOJMPOBAHUS

(dbopMbI curHana. MeTo bl
KOJMPOBaHUS

HMCTOYHMKA CUTHAJIA.

Uroro 4

Hroro 3a cemectp 16

6 cemecTp

4 Opranuzanus cereBoro | M3ydenue udpoBbIX METO0B 4 [IK-5
YIIPABJICHUS] B CHCTEMAX | MOIYJISIUH,

MOOWIJIBHOM CBSI3H DHEPreTUYECKas ¥ CIICKTpaIbHAs
3¢ (HEKTHBHOCTS.

Htoro 4

5 CtaHIapThl COTOBBIX W3ydeHne xapakTepUCTUK CUTHAJIOB 4 I1K-5
cerell cBsA3U CMC

4G crannmapra LTE. M3ydenue
TEXHOJIOTHUHU

MIMO.

Ornpezenenne onTUMaIbHON 8 TIK-5
MOIIIHOCTH

nepenatunka bC MoOUIBHOM CBSI3H,
paboTarolei B 30He 1eUCTBUS

IIOMeX OT

aBTroTpancnopta. Onpenenenue

JaTbHOCTH

cBsi3u coToBoii cetu GSM B

HaMpaBICHUU

AC - BC
Hroro 12

Hroro 3a cemectp 16

Hroro 32

5.5. KypcoBoii mpoekT / kypcoBasi paéora
He npenycMoTpeHo y4eOHbBIM M1aHOM
5.6. CamocTosiTe/IbHasi padoTa

Bunasl camocrosiTenbHON paboThl, TPYI0OEMKOCTh U (OpMUPYEMBbIe KOMIETEHIIMH MIPEJICTABICHBI B
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Tabimune 5.6.

Tabnuma 5.6. — Buapl camocTosTenbHON paboThI, TPYJA0EMKOCTh M JOPMUPYEMBbIE KOMITETESHITUH

Hazpanus .
pas/icoB (Tem) Buasi camocrositenbHoit | Tpynoemkocts, | Dopmupyembie DOpPMbI KOHTPOII
N — palboThI q KOMIIETEHIIUU
5 cemecTp
1 DBomonus [ToaroroBka k 3a4ery 10 IIK-5 3auér
CHUCTEM IToaroroBka k 6 I1IK-5 TectupoBanue
MOOMIIBHOM CBSI3H | TeCTUPOBAHHIO
[ToaroroBka k 16 IIK-5 JlaboparopHnas
nabopaTopHOU pabore, pabota
HamMCcaHue OT4eTa
HUtoro 32
2 CurHaisl B [ToaroroBka K 3a4ery 8 [1IK-5 3auér
cucreMax [ToaroroBka k 6 ITK-5 TectupoBanue
MOOUIILHOM CBA3U | TeCTHPOBAHHIO
[ToaroroBka k 16 [K-5 JlaboparopHas
nabopaTopHOU pabore, pabora
HaIMCcaHue OTYeTa
Hroro 30
3 Kanainel B [loaroroBka k 3a4ery 8 [1K-5 3auér
cucTemax [ToaroroBka k 6 [K-5 TectupoBanue
MOOWIJILHOM CBSI3U TECTUPOBAHUIO
Hroro 14
Hroro 3a cemectp 76
6 cemecTp
4 Opranuzanus [ToaroroBka k 3a4ery 10 ITK-5 3auér
CCTCBOIO [ToaroroBka k 6 ITK-5 TectupoBanue
YIpaBJICHHS B TECTUPOBAHUIO
cucTemMax [MoaroToBka K 12 [K-5 JlaGoparopHast
MOOUIILHOH CBA3H | jaGopaTopHoii padoTe, pabora
HaIMCaHUe OTYeTa
Hroro 28
5 Cranpaptsl IlonroroBka k 3auery 10 I1K-5 3auér
COTOBBIX CETEH [ToaroroBka k 6 ITK-5 TectupoBanue
CBA3U TECTUPOBAHUIO
[ToaroroBka k 12 ITK-5 JlaboparopHnas
nabopaTopHoii pabote, pabota
HamMcaHue oT4eTa
Hroro 28
6 CranaapThl [ToaroroBka k 3a4ery 10 [1K-5 3auér
CITyTHUKOBBIX [ToaroroBka k 10 ITK-5 TectupoBanwue
ceTei MOOMITLHOM TECTHPOBAHHIO
CBA3N Hroro 20
Hroro 3a cemectp 76
Hroro 152

5.7. CooTBeTCcTBHE KOMIIETeHIIUI, OpMUPYEMBIX IPH U3YYEeHUH TUCIUILINHBDI,
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M BHJ0B 3aHATHIA

CooTBeTcTBHE KOMIETCHINH, (OPMUPYEMBIX MPHU M3YYEHHH AWCIHIUIMHBI, U BHUIOB 3aHATHH
IpeaCcTaBIeHo B Tabmuie 5.7.

Tabmuua 5.7 — CooTBEeTCTBHE KOMIETEHIHMH, (POPMHUPYEMBIX MPU U3yUCHUU TUCIHUILINHEI, U BUI0B
3aHATHH

Bubl yueOHOM e TEIIBHOCTH

dopmupyembie KOMIIETEHIH DopMbI KOHTPOJIS

Jlek. 3an. | JIa6. pa0.| Cam. pab.

[TK-5 + + + 3auér, JlabopaTopHas pabora,
TectupoBanue

6. PeliTHHrOBas1 cucTemMa JIsl OIeHKH YCIIeBAeMOCTH 00YUYaIOIIUXCH
6.1. bajuibHbIE OlleHKH /1J151 GopM KOHTPOJIsI

bannbHbie orieHKH A1 OpM KOHTPOJIS TIPECTaBIeHbI B Tabmute 6.1.
Tabnuna 6.1 — bayuibHbIe OIIEHKH

. . MaxkcruManbHbIN
MakcumanbHbIi MakcumasnbHbIit Gamt 3a mepHO Beero 3a
DopMBI KOHTPOJIS 6amn Ha 1-y1o KT ¢ OaJt 3a repuos mexty 2KT u na cemectp
Hayana cemectpa | Mexay |KT u 2KT KOHEII CeMecTpa
5 cemecTp
3auér 0 0 40 40
JlaGopaTopHas pabota 15 15 15 45
TectupoBanue 5 5 5 15
Htoro makcumym 3a 20 20 60 100
epro
Hapacraromum urorom 20 40 100 100
6 cemecTp
3auér 0 0 40 40
JlaGopatopHas pabota 15 15 15 45
TectupoBanue 5 ) 3) 15
HToro makcumym 3a 20 20 60 100
epuo
Hapacratouum utorom 20 40 100 100

6.2. IlepecueT 6a/UI0B B OLIEHKH 32 TEKYIIHi KOHTPOJIb

ITepecuer OansIoOB B OLEHKH 3a TEKYIHI KOHTPOJIb MIpeICTaBleH B Tabnuie 6.2.
Tabnuia 6.2 — Ilepecuer 6a/JI0B B OIIEHKH 32 TEKYIIUH KOHTPOJIb

banniel Ha aTy TEKyIIero KOHTPOJIS Orenka

> 90% ot MakcuMalbHON CyMMBbI O6astoB Ha aty TK 5

Ot 70% no 89% ot makcumanbHOW CyMMBI 0auToB Ha gaty TK

Ot 60% 1o 69% ot MakcuManbHOW CyMMBI 0auToB Ha jaty TK

NW| P>

< 60% ot mMakcuManbHON cyMMBbI OamtoB Ha naty TK

6.3. IlepecueT cyMMbI 62/1710B B TPAAULMOHHYIO H MEKTYHAPOAHYIO OLIEHKY

[Tepecuer cymmbl OAIIOB B TPAJUIIMOHHYIO U MEXKIYHAPOIHYIO OLEHKY NPE/ICTAaBICH B TaOJHIIE
6.3.
Tabmuna 6.3 — [lepecueT cyMMbI 0aJUIOB B TPAIUITHOHHYIO U MEXKITYHAPOTHYIO OLIEHKY

Urorosast cymma 6asmios,
Ouenka YYUTHIBAET YCIEITHO CTAHHBIN Ouenka (ECTS)
JK3aMeH
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5 (oTIM4YHO) (3aYTEHO) 90 - 100 A (oTIM4HO)
4 (xopor10) (3a4TEHO) 85-89 B (ouens xoporo)
75-84 C (xoporo)
70-74 D (ymoBneTBOpHUTEILHO)
3 (YIOBIIETBOPHUTENHHO) (3a4TEHO) 65 — 69
60 — 64 E (mocpencrBenHo)
2 (HeyJOBJIETBOPUTEILHO) (HE 3aYTEHO) Huxe 60 6amnos F (Hey1oBIETBOPUTENILHO)

7. YueOHO-MeTOANYEeCKOe H HH(POPMALIMOHHOE o0ecnieYyeHne JMCIUTIINHBI
7.1. OcHoBHas JqUTEpaTYpa

1. Bychrok, H. H. Cucremsl moOwmitbHOM cBsizu / H. H. Bychiok, I'. 1. MenbsHen. — 2-e u3., crep.
— Camnkr-lIlerepOypr : Jlanb, 2023. — 128 c. [DnexkTpouuslii pecypc]: — Pexum gocrymna:
https://e.lanbook.com/book/302873.

7.2. JlonmotHUTEIbHAS JIUTEpaTypa

1. Paiienba, M. A. Cuctemsl U ceT MOOHIIBHO#M CBsi3u : yueOHOe mocodue / M. A. Paiidenbn,
A.A. Cnekrop. — HoBocubupck : HI'TY, 2019. — 96 c. [DnexTponHnsiit pecypc|: — Pexum gocryna:
https://e.lanbook.com/book/152245.

2. bananos, A. H. TenekoMMyHUKAIIHOHHBIE CHCTEMBI. Y IIPaBJICHHE, ONITUMH3AIHS U UHTET PALIUS:
yuebHoe mocobue musa By3oB / A. H. bananos. — Cankr-IletepOypr : Jlans, 2024. — 376 c.
[DnexTponHbIi pecypc]: — Pexum goctyna: https://e.lanbook.com/book/414956.

7.3. YueOHO-MeTOAHYeCKHEe IT0COo0HS
7.3.1. O6s13aTe/IbHbIE Y4eOHO-MeTOIHYEeCKHE MOCOOHs

1. Bakymun, M. I'. Texuonorust MIMO: npunnmns! u anroput™el : MmoHorpadus / M. I'. bakysuH,
JI. A. Bapykuna, B. b. Kpeiingenun. — Mocksa : ['opsiuas nunusi-Tenexom, 2016. — 244 c.
[DnexTpoHHBIi pecypc]: — Pexxum goctyna: https://e.lanbook.com/book/111007.

2. Tlpaktukym Ha Temy OOpa®oTka curHaiga M-gam B cucTeMe ¢ MIMO ¥ NPUEMHUKOM TPSIMOTO
npeoOpaszoBanus : yueOHoe nocobue / cocraButenu H. E. IloGopuas, A. 1O. Kyapsmosa. — Mocksa:
MTVYCH, 2022. — 40c. [DnekTpoHHBH pecypc]: — Pexum pocrtyna:
https://e.lanbook.com/book/333833.

7.3.2. Y4eOHO-MeTOANYeCKrEe MOCOoOUs JIS JIMIL
C OTpAaHUYEHHBIMHU BO3MOKHOCTSIMHU 310POBbSI 1 HHBAJIUI0B

Y4eOHO-MeTOINYECKNE MaTepHalibl JJIi CAMOCTOSITENIbHOM M ayJIMTOPHOM paboThl 00yYaromuxcs
U3 YMCIIA JIMI ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbsSI U MHBAIMJOB IPEAOCTABIAIOTCS B (hopMax,
alaTUPOBAHHBIX K OTPAaHUUYEHUSIM UX 3/I0POBbsI U BOCIIPUTUS UHPOPMALIUH.

J1st a1 ¢ HApYLIEeHUSIMM 3PEHM:

— B (hopMe 27IEKTPOHHOT O IOKYMEHTAa,

— B [1e4aTHOU (popMe yBETUUYEHHBIM IIPU(TOM.

JL1st M1 ¢ HAPYIIEHUSIMHM cJIyXa:

— B (hopMe 2IIEKTPOHHOT' O IOKYMEHTa,

— B eyaTHOU opme.

JlJ1s1 1M1 ¢ HApYIIEHUSIMH ONIOPHO-IBUIaTe/IbHOIO0 annapara:

— B (hopMe 2IIEKTPOHHOT' O IOKYMEHTa,

— B TIe4aTHOU (hopMme.

7.4. CoBpeMeHHbIe IpodeccuoHATbHBbIE 0a3bI JAHHBIX
U UH(OPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

[Ipyn wu3ydeHHM ITUCHUIUIMHBI PEKOMEHJyeTcs oOpamiarbcs K COBPEMEHHBIM 0azaM JaHHBIX,
MH(OPMALIMOHHO-CIIPABOYHBIM U TOMCKOBBIM cHucTeMaM, K KoTopeiM y TYCVYPa orkpeiT nmoctym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TeXHUYECKOE U MPOrPaMMHOE o0ecriedyeHue T CIIUTTHHBI
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8.1. MaTepuaJbHO-TeXHHUYECKOE H MPOrpaMMHOe odecriedeHne J1JIsl JeKIMOHHBIX 3aHATHI

JUid mpoBencHMs 3aHATHN JIEKIMOHHOTO THIIA, TPYNIIOBBIX M WHAMBHUIYAIbHBIX KOHCYJIBTALlUU,
TEKYIIEr0 KOHTPOJISL M MPOMEXKYTOUHOM aTTeCTallMi UCIOJIB3yeTCsl yueOHast ayIuTOPHsl C JOCTaTOUYHBIM
KOJIMYECTBOM TTOCAI0OUHBIX MECT I Y4eOHOH Ipymbl, 000py/10BaHHAs JOCKOM M CTaHAAPTHON yueOHOM
MebOenbro. IMeroTcss MylnbTUMeTuitHOe 000pyI0BaHUE U YI€OHO-HATIISIIHBIE TTOCOOHSI, 00ECTICUNBAOIIINE
TEMATUYECKHUE WILTIOCTPALMU T10 JIEKLIMOHHBIM pa3/iesiaM JIUCHUIIINHBI.

8.2. MaTepHaJbHO-TeXHHYECKOE H TPOrpaMMHOe odecrieueHue 1JIsl Ja60paToOpPHbIX padoT
Jlst mpoBenieHrst 1a00paTOPHBIX padoT ucnoib3ytorcs nomenenus PI'bOY BO 3a0l'Y.
8.3. MaTepuajbHO-TEXHUYECKOE U MPOrpaMMHOe ofecrnedeHne 1Jisl CAMOCTOAITeILHOH padoThI

Jlisi caMOCTOSITEIbHOM pabOThl UCHONB3YIOTCS ydeOHbIe ayAUTOpUU (KOMITBIOTEPHBIE KIIACCHI).:

Onwucanue UMEIONIErocst 000PYI0BaHUS:

- yueOHas meoerb;

- KOMITBIOTEPHI,

- KOMIIBIOTEPHI IOJKITFOYEHBI K ceT «MIHTepHET» 1 00eCIeUnBaIOT IOCTYII B AJIEKTPOHHYIO
uHpopmannoHHo-o0pa3oBarensHyto cpeny @PI'BOY BO 3a0l'V.

[lepeuyens nmporpaMMHOTo 0OECTICUEHHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

8.4. MaTepI/IaﬂbHO-TeXHI/I‘leCKOG o0ecneyeHue AUCHUIIJIMHBI JJIA JTUII ¢ OTPAaHUYCHHBIMHA
BO3MOKHOCTAAMMU 3/10POBbS U HUHBAJIMAOB

OcBoeHMe AMCUUIUIMHBI JIMIAMHU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3/0POBbS U HHBAJIUJaMU
OCYILECTBIISETCS C UCIOJIb30BAaHUEM CPEJCTB 00yUeHUs OOIIEro U CHelHanbHOr0 Ha3HAYeHUsI.

IIpu 3aHATHAX ¢ OOydYalOIIMMHUCSH C HAPYLIEHHMSIMH CJIyXa IpPeAyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCWJIMBAIOIIEH amnmapaTypbl, MYJIbTUMEIUHHBIX CpPEACTB U JAPYIMX TEXHUUYECKUX CpEACTB
npuema/nepesaun yueOHOH MH(OpMAIMM B JOCTYMHBIX (opMax, MOOMIBHON CHCTEMBbI MPENoJIaBaHHs
U1 00y4YaroOUIMXCsl ¢ MHBAIMIHOCTBIO, MOPTATUBHOW MHIYKIIMOHHOM cUcTeMbl. YueOHas ayauTopus, B
KOTOPOW 3aHUMAIOTCSl OOydYaroIuecs ¢ HapylmIeHHEM ClyXa, 00OpyZOBaHAa KOMIIBIOTEPHON TEXHUKOM,
ayIMOTEXHUKOM, BUJICOTEXHUKOU, IJIEKTPOHHOU TOCKOM, MYJIbTUMEIUIHON CUCTEMOIA.

[Tpu 3aHATHAX C OOYYArOIIMMHUCS C HAPYUIEHHSIMH 3PeHHUsl TIPEIYCMOTPEHO HCIIOJIB30BAaHHUE B
JEKIUOHHBIX W YYEOHBIX ayJUTOPHUAX BO3MOXHOCTH TPOCMOTpA YAAJCHHBIX OOBEKTOB (Hampumep,
TEeKCTa Ha JIOCKe WJIM Cllaiila Ha SKpaHe) HpU IOMONIM BHJCOyBEIHUHTENeH aiIs KoMm(opTHOTO
POCMOTpA.

[Ipu 3aHATHAX C OO0ydYalOMMMHUCS C HAPYIWIEHHUSIMM ONOPHO-ABHMIAaTeJbHOI0 amnmapara
UCTOJB3YIOTCS aJbTEPHATUBHBIE YCTPOIlCTBa BBOAAa MH(POPMALMU U JAPYrHe TEXHUYECKUE CPeJICTBa
npuema/nepesayn yueOHOM MH(OpMAIMU B JOCTYNHBIX (hopMax, MOOMJIBHOW CUCTEMBI OOyueHHs JUIs
JOIe! ¢ MHBAJIHMIHOCTBIO.

9. Oue}mqnme MaTepuajJabl H METOAUYECCKUEC PCKOMCHIAIIMM 110 OPraHU3allMA U3YYCHUSA
AUCHUITINHBbI

9.1. Conep:xaHue OLIEHOYHBIX MATEPHAJIOB IJIsl TEKYIEr0 KOHTPOJIA
U IIPOMEKYTOYHOM aTTeCTALMH

Jlyis OLIeHKH cTeneHu c(hOPMHUPOBAHHOCTU M YPOBHS OCBOEHHUS 3aKpPEIUICHHBIX 33 AUCLMITTIMHON
KOMITETEHIINI UCIIOJIb3YIOTCS OIICHOYHbIE MaTepualbl, MpeAcTaBieHHbIe B Tabaue 9.1.
Tabnuua 9.1 — @opMbl KOHTPOJISA U OLIEHOYHbIE MAaTePHAIIbI
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HagBaI;flﬂcﬁp?;i;T{i? (rew) igﬁﬁ:fggr;e ®opwmel koHTpOI | OnieHouHbie MaTepuansl (OM)
1 OBomonus cuctem IK-5 3auér Ilepeuens BonpocoB ass
MOOUIIFHOU CBSI3H 3ayera
JlaboparopHnas Tembl 1a00paTOPHBIX PadOT
pabora
TectupoBanue IIpuMepHBIii IEpEYEHb
TECTOBBIX 3aJaHUI
2 CurHaibl B CUCTEMax IIK-5 3auér Ilepeuens BonpocoB ais
MOOUIIFHOU CBSI3H 3ayera
Jlaboparopnas Tembl 1abopaToOpHBIX PadOT
pabota
TectupoBanue [IpumepHbIil IepeyeHb
TECTOBBIX 3aJaHUN
3 Kanaunbl B cucteMax [IK-5 3auér [Tepeuens BONPOCOB st
MOOUJILHOU CBSI3H 3ayera
TectupoBanue IIpuMepHBIi nEpeYEHb
TECTOBBIX 3aJaHUM
4 Opranusaius ceTeBOro IK-5 3auér [Tepeuens BOpOCOB st
yIpaBJIEHUS B CUCTEMAaX 3ayera
MOOHIIBHO# CBSI3H Jlaboparopnas Tewmbl 1a00paTOPHBIX PabOT
pabota
TectupoBanue IIpuMepHBIii nEpeYEHb
TECTOBBIX 3aJaHUI
5 CranaapThl COTOBBIX CETEH IIK-5 3auér [Tepeuens BOpOCOB st
CBSI3U 3ayera
JlaGoparopHnas Tembl 1a00paTOPHBIX PAOOT
pabota
TectupoBanue [IpuMepHBIii nEpeUeHb
TECTOBBIX 3aJJaHUI
6 CtanmapThl CITyTHUKOBBIX I1K-5 3auér Ilepeuens BonpocoB ais
ceTelt MOOMIIBHOM CBSI3U 3aueTa
TectupoBanue IIpuMepHBIii IEpEUEHD

TECTOBBIX 3aJJaHUN

[lkana omeHKH CHOPMHPOBAHHOCTH OTAETBHBIX IUIAHUPYEMBIX pPE3YyJIbTaTOB OOyUYEHHs II0
IMCHIWIUIAHE TIpuBeneHa B Tabmwmie 9.2.
Tabmuma 9.2 — Ilkana oneHK: cHOPMUPOBAHHOCTH TUITAHUPYEMBIX PE3YJIbTaTOB OOYYEHHUS IO

JUCIUIIINHE
dopmynupoBka TpeOOBaHUMN K CTETIEHU C(HOPMUPOBAHHOCTH
Onecnka Bamnel 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB O0yUeHUS
3HATh YMETh BIIAJIEThH
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHE OTCYTCTBHE
(HeYIOBJIETBOPHUTEIILHO) | MAKCUMAIIBHOM | MJIH ()parMeHTapHbIe YMEHUU WU HaBBIKOB WJIU
CYMMBI 0aJuIoB 3HAHU YaCTHYHO (bparmMeHTapHbIC
OCBOECHHOE IIPUMEHEHNE
yMEHHE HaBLIKOB
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3 ot 60% 1o o01ye, HO He B 1I€JIOM YCIIEUIHO, B LIEJIOM
(YZIOBIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIEIIHOE, HO HE
MaKCUMAaIIbHOU 3HaHUS CHCTEMAaTHYECKH | CHCTEeMaTHYECKOe
CYMMBbI OaiioB OCYLIECTBIIIEMOE NpPUMCHEHHE
yMeHUe HaBBIKOB
4 (xopoio) ot 70% 1o chopMUpOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO cozeprKalue YCIIELIHOE, HO yCIEUIHOE, HO
MaKCUMaJIbHOU OTJEJIbHBIE cozieprKarue cozieprKarue
CyMMBI OaioB | MPOOJIEeMbl 3HAHUS OTJeNbHbIC OTJeNbHbIC
pOoOEeITbl yMEHUE poOeTbI
pUMEHEHHE
HaBBIKOB
5 (0TIIM4HO) >90% or copmupoBaHHbIe | CHOPMUPOBAHHOE YCIIELIHOE U
MaKCUMAaJIbHOW | CHUCTeMaTHYecKue yMEHHUE CHCTEeMaTHYECKOE
CYMMBI 0aJuIOB 3HAHHA pUMEHEHHE
HABBIKOB

[Ikana KOMILJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMIETEHIIHI MTpuBeieHa B Tabmnuiie 9.3.

Tabnuma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH CPOPMHUPOBAHHOCTH KOMIETEHITUN

Onenka DopmynrpoBka TpeOOBaHUH K CTENIEHN KOMIIETEHIIUN

2 He umeer HeoOX0IMMBIX IPECTABICHUIN O IPOBEPSIEMOM MaTepHae
(HeyIOBJIETBOPUTETHHO) | MU
3HaTh HAa YpOBHE OPMEHTHPOBaHUS, TpecTaBieHud. OOyJaromuiics 3HaeT
OCHOBHBIE NIPU3HAKU UM TEPMUHBI H3y4aeMOr'0o 3JIEMEHTa CO/IepKaHUs, UX
OTHECEHHOCTb K OIpe/Ie]IeHHON HayKe, OTpaciid WIN 00bEKTaM, Y3HAeT B
TEKCTaX, H300paKECHUAX WIH CXEMaX U 3HAET, K KAKUM HCTOUYHUKAM HY>KHO
oOpamiarbes A 0oJiee JeTaaIbHOrO €ro YCBOCHHUS.

3 3HaTh U yMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yJarommxcs 3HaeT
(YIOBIIETBOPUTEIIBHO) |M3YUEHHBIN 2JIEMEHT COAEPIKAaHUS PENPOyKTUBHO: IPOU3BOIBHO
BOCITPOM3BOJUT CBOU 3HAHMS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JEHUCTBUSX.

4 (xopor11o) 3HaTh, yMETh, BJIAJIETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, yKa3bIBaTh HA OCOOEHHOCTU U B3aUMOCBSI3H
U3y4EHHBIX 00BEKTOB, HA UX JOCTOMHCTBA, OTPAHUYEHUS, UCTOPHIO U

MNEPCHICKTUBLI pa3BUTUS U 0COOEHHOCTH IJIg Pa3HbIX 00BEKTOB YCBOCHUA.

3HaTh, yMETh, BIIAJIETh HA CUCTEMHOM ypoBHe. OOyJaronuiics 3HaeT
M3YYEHHBIH AJIEMEHT COJIepKaHUS CUCTEMHO, TIPOU3BOJIBHO U JOKA3aTENbHO
BOCTPOU3BONT CBOU 3HAHUS YCTHO, TUCHMEHHO WM B IEMOHCTPUPYEMBIX
HeﬁCTBHﬂX, YUYHUTBIBAA U YKa3bIBas CBA3U U 3aBUCUMOCTHU MCKAY 3TUM
AIIEMEHTOM U JPYTUMHU DJIEMEHTAMU COJEPIKAHUS JUCIUILINHBI, €T0
3HAYUMOCTD B COJICPKaHUU JUCIUILITUHBIL.

5 (0TIMYHO)

9.1.1. lIpuMepHbIii NepeyeHb TECTOBBIX 3aJaHUM

1. Kako# ctaHgapT MOOMIBHOI CBSI3U SBISIETCS TPEThUM TOKoNeHneM (3G)?
a) GSM
6) UMTS
B) LTE
r) 5G
2. Kakoii u3 clieylonmx CTaHAapTOB IMOAJIEPKIUBACT MAKCHMAIBHYIO CKOPOCThH Mepeauu TaHHBIX
B MOOUJIbHBIX CETAX?
a) GSM
6) HSPA+
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10.

B w

B) LTE
r) CDMA2000

. Kakoii u3 CICOYIOMUX IMPOTOKOJOB UCIIOJIB3YCTCA I I€pE€aadu roJiOCOBEIX BEI3OBOB B CETAX

VOLTE?

a) SIP

6) RTP

B) TCP

r) HTTP

Kakotii ctanmapt MOOUITBEHOM CBsI3H OBLT pazpaboTaH it odecredeHust 00Jiee BHICOKOM
CKOPOCTH II€peAayu JaHHbIX 110 cpaBHEHUIO ¢ 3G?
a) GSM

0) HSPA+

B) CDMA

r) LTE-Advanced

. Kakoli u3 caeayromux THIIOB MOYJISIIMHN HCTIOb3yeTcs B cucteMax LTE mis ontummsanum

nepeaadn JaHHbIX?

a) BPSK

6) QPSK

B) 16-QAM

r) Bee BhIenepedncicHHbIC

. Kakoii mpoTokos ucnomnap3yercs Uit yIpaBiIeHUs! COeTMHEHUSIMH B ceTsax 5G?

a) SIP
0)HTTP
B) RRC
r) FTP

. Kakwne TexHonoruu HCIIOJIB3YIOTCA AJIA NOBBIMICHUS CKOPOCTU IEPEAaIU JaHHBIX B MOOMJIBHBIX

cersax? (Beibepure Bce moaX0sIIMe BAPHAHTHI)
a) MIMO

6) OFDM

B) FDMA

r) QAM

. Kakue u3 CICAYIOMUX XapAKTCPUCTUK BAXKHBI JJISI OLICHKU Ka4Y€CTBa MOOUJILHOU CBSI3H?

(Boibepute Bce moaxosIIre BapuaHThl)
a) YpoBeHb curHana

0) 3anepxka

B) [IpomyckHas cnocoOHOCTh

r) LBer ycrpoiicTBa

. Kakue u3 cneayrommx TeXHOIOTHI HCIONIB3YIOTCS AJis o0ecrieueHns 6e301MacHOCTH B

MOOUIIBHBIX ceTsax? (BriGepure Bce moaxoasmire BapuaHThl)
a) AES

0) SSL/TLS

B) WEP

r) IPsec

Kakue ¢pakTopsl BIUSIOT Ha BBIOOP YaCTOTHOTO JUarna3oHa Juis MOOWIbHBIX ceTei? (Bribepure
BCE MOAXO/AIINE BAPUAHTHI)

a) JampHOCTB TIEpeaun

0) [IpoHUKHOBEHHE CUTHATA

B) CTOMMOCTBH 000pYIOBaHHS

r) KonnyectBo nosb3oBareseit

9.1.2. [lepeyens BONMPOCOB /151 3a4eTa

. Haznauenue ¢emepaibHON ceTH COTOBOM MOIBIKHOM cBsi3U ctaHaapta GSM, ee Mmecto BO

B3anmoyssizanHol cetu cBsizu PO.

. becuinypossie TenedonHbIe crcTeMbl. TeneQoHHbIe CeTH MOCTPOSHHbIE HA OCHOBE CTaHAapTa

DECT.
IIeKUHTOBBIE CHUCTEMEL.
Tpankunrossie cuctemsl. «Antaity, MPT 1327, TETRA.
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Cornaco

. becipoBoHbIe KOMITBIOTEPHBIE ceTh. Bluetooth.

CereBble IPUHIUIIBI TOCTPOCHUS MOOUITBHBIX CHCTEM CBSI3H.

. [Tonocel 4acToT KUCMONIb3yeMble B OCHOBHBIX CYIIECTBYIOIIUX CTaHAAPTaX CUCTEM COTOBOI
pauoCBs3H.

CtpykTypa cetu coToBOM cBsA3U. E€ ocHOBHBIE 31eMeHThl. [loHsTHE X3HI0BEpa.

CereBast TOMOJIOTHS COTOBOM Cs13H. Pa3sMepsl COT U MX MIPUMEHEHHE HA MECTHOCTH.

Corta GSM-cetu. E€ xapakTepucTuKH.

Cnoco6w1 nocryma k CIIC. Texnonoruu FDMA, TDMA u CDMA.

MexnyHapo HbIE U HAITMOHATBHBIC CTaHAapThl. Ponb opranusanuii ITU, ETSI, 3GPP, 3GPP2 u
HAI[MOHAJILHBIX a[IMUHUCTPALIUNA CBSA3H B PETYJIUPOBAHUHU MIPOLIECCOB B cpepe CBA3H.

[TepBoe mokosenue cereit coroBol cBsa3ulG. Cranmaptel NMT u AMPS. Hcnonb3yembie
TEXHOJIOTHH, apXUTEKTypa CETEH.

Bropoe nokosnenue cereit coroBoit csizu 2G. Crannaptet GSM, D-AMPS, CDMA.
[Toxonenue 2,5G. Ycmyru naketHoit paguocssizu GPRS u EDGE.

MobunbHas cBsi3b TpeTbero nokosieHus 3G. [Ipoekt IMT-2000. Texunonorun Wideband CDMA
(W-CDMA), CDMA2000.

Opomronus texnonoruit CIIC. GSM, GPRS, EDGE, 3G UMTS, 3G HSPA/MIMO, LTE.
MoobwuibHas cBs3b yeTBepToro nmokojenus 4G. Cranaapt LTE, BeigeneHHbIe A1 HEro MOJIOCHI
yactoT. KouBeprenuus texuonoruit OFDM u SDR u mmpokononocHbix Texnonorud Wi-Fi u
WIMAX.

GSM — 6a3oBast ceThb A1 MOCIEAYIOMNX MTOKOJICHUH MOOMITBEHOH cBsi3u. CTpykTypa cetrt GSM.
OcCHOBHBIEC KOHCTPYKTHUBHBIC AJICMEHTHI U UX B3aUMO/ICHCTBUE.

SIM kapra. E€ ponb B unenTHuKanuy aboHeHTa.

YCcTpoiCcTBO U IPUHILIUIT pa0OTHI MOOMIIBHOTO TenedoHa.

[Toncucrema 6a3oBoii craniuu BSS. CocTtaB 1 Ha3HaYeHHE KOHCTPYKTUBHBIX AJIEMEHTOB.
Peructp HLR u nentp ayrentudukanuu AuC. Jlanusie xpansmuecs B HLR. Anroputm
ayTeHTU(UKAIUA a0OHESHTOB.

Peructp VLR. Ynpasnenue nuHaMuyecKuMu 1aHHbIMU 00 aboHeHTe. Buapl poymuHra,
npoiiecc ero nmoaaepkku VLR.

Lentp xommytanuu MSC. Ocobennoctu pabotst MSC cBs3aHHbIE cO crienn(PUKON MTOIBUKHOM
CBSI3U.

Peructp nnentuduxannu odopynosanus EIR. Uepnsliii, cepslii u Gesnbiii u criucku EIR.
SMS-niearp. KommonenTst SMSC ux Ha3HauCHHE.

Posb curnanusanuu B Tenedonnoi cetr. O6muit kanan curnanusaimu (OKC-7). Monens
CUCTEMBI OOIIeKaHAIbHON CUTHAIHM3AIIIH.

MoobunbsHbIe ipHrItokeHus creka nmporokoioB OKC. ITporokomst MAP, CAP, BSS MAP u
DTAP, ux HazHaueHUeE.

OOHOBJICHUE JJAHHBIX 0 MECTOHAXOX/ICHUU a0OHEeHTa ¢ MoMoIIbIo mpoTokoaa MAP (Location
Update). Cuenapuii (asiroput™) 0OHOBIICHUS.

Bxopnsmuit Be1308 B CIIC u3 THOIL. Anroputm npoxoxaeHus BbI30Ba.

Cucrema 1 11aH Hymepauuu B Teie@onuu. ['eorpaduueckue, Hereorpapuieckue u
MEPCIIEKTHBHBIC MK TyHAPOIHBIC IJIaHBI HyMepaIui.

OTnuuus HyMepanuu Juis MOOUIbHOM cBs3H. [11an HyMmepaluu B CeTSX MOABHKHOMN CBSI3U.
Homep MSISDN.

Hywmepanus 8 GSM. Unentuduxaropsr IMSI u IMEI. 1x HazHaueHue u cTpyKkTypa.
Bpemennsbie uaentudpukarops: TMSI u MSRN.

CereBble U paquoHHTEPHEHCHI B CUCTEMAaX COTOBOM CBSI3H.

Cetu IMT-2000/UMTS kak nanbHefiniee pa3sutie 6a3oBoit cetrt GSM is moanep:kku
byHK1MH TpeThero nokonenus 3G.

Pamnonoctyn UTRAN ¢ pesxxumamu FDD u TDD.

Ocnosa uneonoruu 3G B apxurekrype 3GPP penu3z 99 (Rel’99). Beenenue HoBoro Mero ia
panuonoctyna W-CDMA u coxpanenue npeemMcTBeHHOCTH GSM.

Apxurekrypa 3GPP Rel’4. Pacnipenenenue 6a3oBoii cetu. DBomtonus UMTS B mocnegyromumx
penu3ax.

VYcenyru cereit 3G, ux kBanudukanys no kareropusm. Konnenmust IMS, Paznenenue ¢pyHkuun
yIpaBiIeHUs 00CTyKUBaHHEM BbI30Ba U (DYHKIIUU YCTAHOBIICHUS U MOJIEPKAHUS CEaHCa CBS3H.
. GPRS kak mepBas cetb ¢ kommyranmeil maketoB. Ctpykrypa cetn GPRS. OcHoBHEBIE
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KOHCTPYKTUBHBIE 3JIEMEHTHI U UX B3aUMO/JICHCTBUE.

42. Ycnyru cereit 2.5G u texnonorus EDGE, kak nanbneitmee pazputue GPRS.

43. TexHOI0THs BBICOKOCKOPOCTHOM nepeaaun qanabix HSCSD B nanpasienuun downlink. Mecto
texHosnoruu HSDPA B cetn UMTS.

44, TexHonOTrHs BBICOKOCKOPOCTHOM nepeaaun qaHHbIXx HSPA, kak pegocTaBiieHne abOOHEHTY
BO3MO>XHOCTH IIUPOKOIOJIIOCHOTO CTAIIHOHAPHOT'O HHTEPHETA.

45. TexHonorus ckopoctHol nepenaun nanabix HSUPA B nanpasienuu uplink mist cranmapra
cotoBoii cBsizu UMTS.

46. Texnonorus MIMO kak oiMH U3 CaMbIX aKTyaJlbHBIX CIIOCOOOB yBEIHUEHHS MTPOMYCKHOM
CIIOCOOHOCTH ¥l €MKOCTH OECITPOBOHBIX CHCTEM CBSI3H.

47. BecnpoBojiHOM npoToko nepeaaun faHHbix WAP.

48. Ycnyru SMS. Anroputm niepeaadu COOOIICHHUS.

49. KaugectBo obcmyxuBanus B CIIC (QoS). Crangapruzamus kadecta oociyxuBanus B CIIC.

50. Kpurepuu u nokaszarenu kauectBa oocinyxuanus B CIIC. MucTpyMeHTanbHBIE CPEICTBA IS
oueHku QoS.

51. Ocob6ennoctu pacuera cereit CIIC. [ToBTopHoe ucnonb3oBanue yactoT B CIIC. [Tonsarue
KJiacrepa.

52. Pacuer eMKOCTH CETH MOABHKHOM CBSI3H.

53. Ouenka npomyckHo# criocoOHocTH TpancnopTHoi cetn B GPRS.

54. Texnonorus MHOXecTBeHHOTO octynia CDMA B crannaprax coroBoii cBsizu 2G u 3G .

55. Texnonorus MHOkecTBeHHOTO octynia FDMA, xak o1Ha U3 OCHOBHBIX TEXHOJIOTUN
MPUMEHSEMbBIX B MOOMIILHOM CBSI3U.

56. Texnonoru MHoOkecTBeHHOTO noctyna TDMA, ee npumenenue B cranaapte GSM.

57. TexHOJIOTHH HUPOKOITOIOCHOTO MHOKecTBeHHOTo noctyra WCDMA, kak ocHOBa ceTu
JI0CTyTa CUCTEMBI COTOBOMH cBsizu cTtanaapra UMTS.

58. BeszomacHOCTh B MOOMIIBHBIX CUCTEMaX CBs3H. MeTo bl muppoBanus Mnentudukanus u
ayeHTU(UKAIKS B CHCTEMaX MOOMIILHOM CBSI3H.

59. IIpaBoBbIE TOKYMEHTHI periiaMeHTHPYIOIIHNE JeSTEIbHOCTh B cpepe CBsI3U.

60. Konseprenmus cereii cBsi3u. @PopmupoBanue cetu cienyroniero mokoiaeaust NGN.

9.1.3. TeMbl J1a00pPATOPHBIX PadoT

N3ydeHnne MeTo10B (OPMUPOBaHUS CUTHAJIOB, Ucnoiib3yeMblx B CCMC

N3yuenue meTon0B npuema u o0padboTku curnaino B CCMC

OreHKa CeKTPaIbHON APPEKTUBHOCTH CUTHAIOB COTOBBIX CUCTEM PA3JIMYHBIX CTAaH/IAPTOB
W3ydyeHre MeTOJ0B KOAMPOBAaHUS pedyeBod HHPopManuu. MeToasl KOAUpPOBaHHUS (DOpMbI
cUrHayia. MeTo el KOAWPOBAHUS HCTOYHHMKA CUTHANA.

N3yuenne muppoBbIX METOIOB MOTYJISIIINH, YHEPTETHUECKas M CIIEKTpaibHast 23PPEeKTHBHOCTS.
Nzyuenue xapakrepuctuk curianoB CMC 4G crangapra LTE. M3yuenue rexnonorun MIMO.

. Onpenenenure onTUManbHOM MomHocTH nepeaarynka bC MoOuiIbHOM cBsA3M, padoTtaromeil B
30HE JIEHCTBUS MIOMEX OT aBTOTpaHcnopTa. Onpeenenre TalbHOCTH CBA3M coToBOM cetn GSM
B HanpasyeHuu AC — bC

PwbpE

Noo

9.2. MeToanyecKkue peKoMeHIAuu

VYuebHblii MaTepuan wusnaraeTcs B (opme, mpeanosiararoneidl caMoCTOATEIbHOE MBIIIICHUE
CTYIEHTOB, camooOpa3oBanue. [Ipu 3Tom camocrosiTenbHas paboTa CTYAEHTOB UTPAeT PELIaoLlyl0 POjb
B X0JI€ BCET0 yueOHOTO0 TIpoliecca.

HauaTte m3yueHne MUCHUIUIMHBI HEOOXOJAMMO CO 3HAKOMCTBA C paboueld MporpaMMOM, CIHCKOM
y4e0HO-METOUYECKOT0 M TporpaMMHOro obecnedeHus. CamocTosTenbHas padoTa CTy/IeHTa BKIIOYAET
paboTy c y4eOHBIMH MaTepHuajaMH, BBIIOJTHEHHE KOHTPOJIBHBIX MEPOIPHUATHH, MPeayCMOTPEHHBIX
y4EOHBIM TUIAHOM.

B mporiecce n3yueHuss TUCIUILUIMHBI AJIs TYYIIEr0 OCBOEHHUS MarepHualia HeOOXOAUMO PETyIspHO
oOpamatbCsi K PEKOMEHIyeMOW IuTepaType M HCTOYHHKAM, yKa3aHHBIM B Y4YeOHBIX MaTepuaiax;
MOJIb30BAaThCA uepe3 KaOWMHEeT CTyJeHTa Ha cailTe YHuBepcuTeTa oOpa3oBaTelbHBIMH pecypcaMu
AJIEKTPOHHO-OMOIMOTEYHONW CHCTEMBI, a TaKKe OOIEAOCTYITHBIMH HHTEPHET-MIOPTAIAMH, COACPKATUMU
HAay4YHO-TIOMYJISIPHBIE W CHCIHATM3UPOBAHHBIE MAaTEpPUAJbI, TIOCBSIICHHBIC pPA3IUYHBIM ACIIEKTaM
y4eOHOU JTUCITUTIITUHBI.

[Ipu camocTOATENEHOM U3YYEHUU TEM CIIEYUTE pEKOMEHAAISIM:
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— YTEHUE WU MPOCMOTP MaTepHualia OCYUIECTBISHTE €O CKOPOCThIO, JAOCTATOYHOMN AJd
WHIVBUAYAIBHOTO TOHUMaHUS W OCBOCHMSI MaTepuana, BBIIENSS OCHOBHBIE WJEH; HAa OCHOBAaHUU
M3Y4YEHHOT'O COCTaBUTh Te3UChl. OCBOMB MaTepua, MONBITaThCS COOTHECTH TEOPHUIO C MPHUMEpaMu U3
MPAKTUKH;

— €CIIK B TEKCTE BCTPEUYAIOTCS HE3HAKOMBIC WJIM MaJIO3HAKOMBIE TEPMHHBI, CJIEAYET BBISICHUTh UX
3Ha4YEHHE ISl TOHUMAaHUs JabHEHIIero MmaTepuana;

— OCMBICIIUBANUTE MIPOUYUTAHHOE U U3YUCHHOE, OTBEUANTE Ha MPE/JI0KEHHbBIE BOIPOCHI.

CryaeHTbl MOTYT MOJy4aTh WHIWBUyAIbHbIE KOHCYJIBTALMH, B T.4. C UCIIOJIb30BAHUEM CPEICTB
TEJIEKOMMYHUKAIIUU.

[To aucUUIIIMHE MOTYT MPOBOJIUTHLCS IOMOJHUTEIbHBIC 3aHATHS, B T.4. B (hopMe BEOMHAPOB.
Pacniucanne BeOMHApOB W 3amucu BEOMHAPOB MYOIMKYIOTCS B 3JIEKTPOHHOM Kypce / 3JIEKTPOHHOM
KypHaJie o JUCIUIUINHE.

9.3. TpeGoBaHUs K OLIEHOYHBIM MaTEePHAJIAM JIJIsl JIUI] C OTPAHNYEHHBIMH BO3MOKHOCTIIMHU
3/10POBbsI 1 HHBAJIHI0B

HJ’I?I Jui ¢ OTpaHHUYCHHBIMHU BO3MOJXHOCTAMHU 3A0POBbA W HMHBAJIWIAOB MNPEAYCMOTPCHEI
AOIIOJTHHUTECIBHBIC OLCHOYHBIC MaTCpHaibl, ICPEUCHb KOTOPhLIX YKa3aH B Ta6J'II/II_[e 9.4,

Ta6JII/II_[a 94 — I[OHOJ'IHI/ITGJ'IBHLIG MaTCpHuaJdbl OLNCHHBAHUA JIA JMO C OIrpaHUMYCHHBIMHU
BO3MOXXHOCTSIMU 300POBbSI M MHBAJIMIO0B

Buabl 1oMOTHUTENBLHBIX OICHOYHBIX (DOPMLI KOHTPOJIA 1 OCHKHU

Kareropuu obyuarommxcs

MaTepuaioB pe3yiabTaToB 00yUeHUs
C HapyIleHHuAMH CityXa TecTbl, NMCEMEHHBIE [IpenmyniecTBEHHO MUCbMEHHAs
CaMOCTOSITENIbHBIE pabOThI, BOIPOCHI pOBEpKa
K 3a4€Ty, KOHTPOJbHBIE pabOThHI
C Hapy1eHussMHU 3peHus CobecenoBaHue 110 BOIpocaM K [IpenmyniecTBEHHO ycTHas
3a4eTy, OIpOC 110 TEPMUHAM poBepKa (MHIUBUIYaJIbHO)
C HapylLIEeHUSIMH OTIOPHO- Pemrenne nucTaHIIMOHHBIX TECTOB, [IpenmymmecTBeHHO

ABUTaTCIIBHOTI'O aIliapara KOHTPOJIbHBIC pa6OTI>I, IMNCbMCHHBIC JUCTAaHIIMOHHBIMH MCTOAaMH
CaMOCTOATCIIbHBIC pa6OTLI, BOIIPOCHI

K 3a4eTy
C orpaHn4eHusIMH 1O TecTbl, MUCbMEHHBIE [Ipenmy1iecTBEeHHO IPOBEpPKaA
00IIEMEeANIINHCKUM CaMOCTOSITEIIbHBIE pa0OTHI, BOIPOCHI | METOJIaMU, ONPEAEIIAIOIUMUCS
MOKa3aHUsAM K 3a4eTy, KOHTPOJIbHBIE pabOTHI, UCXOJSl U3 COCTOSIHUS
YCTHBIE OTBETHI 00yyJaroIerocst Ha MOMEHT

IIPOBEPKH

9.4. MeToanyecKkue PEKOMEHIAIUHA 1O OLCHOYHBIM MaTe€pHUaJgaM 1Jid JUI ¢ OrPAaHNICHHBIMHU
BO3MOKHOCTAMM 310POBbA 1 HHBAJINI0B

JUis Ui ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMH 3JI0POBbsl M WHBAJIKJOB IPEIyCMaTPUBAETCS
JocTynHas popMa npeaoCcTaBIeHHs 3aJaHUI OLIEHOYHBIX CPEJCTB, & MMEHHO:

— B Ile4aTHoOH (opme;

— B MeyaTHO! (popMe C YBEITMUYEHHBIM HIPUPTOM;

— B (popMe JIEKTPOHHOTO JTIOKYMEHTA,

— METOJIOM YTE€HHUS aCCUCTEHTOM 3aJJaHUsl BCIIyX;

— MpeJoCTaBICHHE 3a/1aHus C UCTIOIb30BAaHUEM CYpIOIEPEBO/IA.

Jluniam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 370pPOBbsi U WHBAJIWAAM YBEJIWYUBAETCS BpeMs Ha
MOJAITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMpOCHL. JIjis TakuxX oO0ydarommxcs TIpeaycMaTpuBaercs
nocTynHas popMa npegocTaBIeHHsI OTBETOB HA 3aJJaHUs, & UMEHHO:

— MMCBMEHHO Ha Oymare;

— HabOp OTBETOB HAa KOMIIBIOTEPE;

— HabOop OTBETOB C MCIIOJIb30BAaHUEM YCIYT aCCUCTEHTA,

— MPECTABIIEHUE OTBETOB YCTHO.

[Iponienypa oOleHMBAaHUS PE3YNbTATOB OOYUYEHHs JIMII C OrpAaHMYEHHBIMH BO3MOXKHOCTSMH
3I0pOBbS M MHBAIMJIOB MO AUCHMILIMHE MpeaycMaTpUBaeT IMpenocTaBieHne mHpopManuu B (opmax,
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aIalTHPOBAHHBIX K OTPaHHYEHHSIM WX 3I0POBbS U BOCTIPUATHS HHPOPMAIIHH:
J1st i1 ¢ HAPYIIEHUSIMH 3PeHHs:
— B (hopMe 37IEKTPOHHOTO JIOKYMEHTA,
— B TIeYaTHOM (popMe yBeIMUEHHBIM HIpU(TOM.
Jst il ¢ HAPYIIEHUSIMH CJTyXa:
— B (hopMe 37IEKTPOHHOTO JIOKYMEHTA,
— B IIeYaTHOU (hopMme.
J st M1 ¢ HAPYIIEHHSIMH OMOPHO-IBUTATEJHLHOI0 anmapara:
— B (hopMe 3IIEKTPOHHOTO JIOKYMEHTA,
— B IIeYaTHOU (hopMme.

HpI/I HeO6XOI[I/IMOCTI/I g il € OrpaHUYCHHBIMH BO3MOKHOCTAMHU 3O0POBbA W HHBAJIWI0B

mnmpoucaypa ou€HMBaHUA pE3YyJIbTAaTOB O6yLICHI/I$I MOJKCT ITPOBOAUTLCA B HCCKOJIBKO 3TAIllOB.
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