MuHobpHayku Poccum
®ELEPAJIbHOE TOCYOAPCTBEHHOE BIOA>KETHOE OBPA30BATEJIbHOE YYPEXOEHUE
BbICLLUEIO OBPA30BAHUSA
«BOPOHEXXCKUWI rOCY BAPCTBEHHbIN YHUBEPCUTET»
(®Pre0Oy BO «BIr'Y»)
YTBEP)XXOAIO
3aBenyoLmin Kaghenpon
bopucos OMuTpuin HUKonaesmy

Kathenpa nHHOpPMaLMOHHbBIX CUCTEM

03.05.2023

PABOYASl NPOFPAMMA YYEBHOW AUCLUMNJINHbI
51.B.[1B.01.01 MobunbHble ceTu
1. Koa v HauMeHOBaHue HanpaBJieHUA NOATrOTOBKMU/CNeLasbHOCTH:
09.04.02 NHopMaLOHHbIE CUCTEMbI U TEXHOJIOT UK
2. Mpodunb noaroToBKU/CcneLnanmn3aLms:
MobunbHbIE MPUNOXKEHUS N KOMMNbIOTEPHbIE UTPbI
3. Kanudukauua (cteneHb) BbINyCKHUKA:
MaructpaTypa
4. ®opma obyueHus:
Ou4Has
5. Kacdepgpa, oTBeuaoLwwasn 3a peaamsauunio AUCLUNIIUHDI:
Kathenpa nHMopMaLMOHHbIX CUCTEM
6. CocTaBuTeNIN NpOrpaMMbl:

KoBasab AHapen Cepreesud, koval@cs.vsu.ru, CT.nper, (hakyabTeT KOMMbIOTEPHbIX HAayK, Kageapa
MHMOPMaLMOHHbIX CUCTEM

7. PekoMeHpoBaHa:

pekomMeHpgosaHa HMC ®KH 03.05.2023, npoTokos Ne 7
8. YyeOHbIN ron;:

2023-2024

9. Llenun n 3apaym y4ebHON AUCLUNJIUHDI:

N3y4yeHne 0CHOB MOBWJIbHBIX KOMMYHUWKALINIA; HaBbIKOB UX peann3aunn,KOHOUIypupoBaHns n yCTpaHeHns
HenonafoK; pa3paboTKu ceTeBbIX CNYXO 1 MPUSIOXKEHUI B IKOCUCTEME MOBUBHBIX CETEN.

10. MecTo yyebHOM aucuunaunHbl B CTPyKType OOM:

AncumnnnunHa Bbibopa BapraTMBHOM YacTu Umkna (b1.B). BxogHble 3HaHUA: TpebyeTcs 6a30Bble 3HaHWA B
obnacTu IPv4, v6 ceTeln, HaBblKM X KOHPUIYPUPOBAHUA U MONCKa HEMCNPABHOCTEN CETEBON
NHPaCTPYKTYPbI.

11. MnaHupyeMble pe3ynbTaTbl 00y4eHUA NO AUCLUNIMHE/MOAYJIO (3HAHUA, YMEHUSA, HaBbIKK),



COOTHEeCEeHHble C NJIaHUpPyeMbIMU pe3yJsibTaTaMU OCBOEHUA oGpasoBaTeanoﬁ nporpamMmmbl
(koMneTeHUUAMHU BblnyCKHVIKOB) U UHOUKaTOPaMU UX AOCTUIXKEHUA:

Kop » Ha3BaHue
KOMMNeTeHLUNn

MK-14 CnocobeH
NpPOeKTMPOBaTb
aAPXUTEKTYpPY
NpPOrpaMMHOro cpeacTea

MK-14 CnocobeH
NMPOeKTMPOBaTb
aPXUTEKTYpPY
NpOorpamMMHOro cpeacTea

Kon v HasBaHue NHOWKaTOpPa
KoMneTeHuunn

MK-14.1 YMeeT onpenensTb
COCTaB KOMMOHEHTOB
NPOrpaMMHOro CpeacTaa

MK-14.2 YMeeT onpenensTb
crnocobbl B3anMOaenCcTBMA
MexXZay nNporpaMmMHbIMK
noAacMcTeMaMm NpPorpaMMHoOro
cpencTBa

12. O6beM gucLUNINHBbI B 3a4€THbIX eaMHULLax/4yac:

3/108

dopMa NPOMEXYTOYHON aTTeCTaLUM:

3ay4eT C oLeHKOoN, KoHTpobHas paboTa

13. TpypoeMKOCTb NO Bupam y4yebHou padboTbl

Bupa yvyebHon paboThl

AyounTOpHbIE 3aHATMA
JIEKLMOHHbIE 3aHATMA
lpakTn4yeckne 3aHATUA
NabopaTopHble 3aHATUA

CamocTodaTenbHasa paboTa
KypcoBas paboTa

MpoMexyTo4YHasa aTTecTauuns
Yacbl Ha KOHTPOJIb

Bcero

3HaHu4, YMEHWNA, HaBblKW

3HaTb: OCHOBHbIE APXUTEKTYPbI
MOBUNbHBIX KOMMYHUKaLWIA

yMeTb: h0pMUPOBaTb AN BbIBMPaTh
6ecnpoBoOHOE peLleHne Oas AaHHON

3afayn
BNafeTb: HaBblkaMu Bbibopa
KOMMNOHeHTOB 6ecnpoBoHO
APXUTEKTYPbI

3HaTb: OCHOBbI TEXHOJIOM NI
UMOBMJIbHBIX KOMMYHUKALIUA Ha
YPOBHe, O0MyCKaloLWweM nx
KOH(UIrypupoBaHMe 1 Nounck
HeuncnpaBHoCTEN

YMETb: KOH(DUTYpUpoBaTb U
HaXo04MTb HEMCNPABHOCTM B
NHPPACTPYKTYPE U KOHEYHbIX
cncTeMax MoBUJIbHbBIX
KOMMYHUWKaLW

BJIAAETb: NEPBUYHBLIMU HaBbIKAMU
aAMUHUCTPUPOBAHMA MOBMITBHBIX
NHDPACTPYKTYP Y MOBUBbHbBIX
TEPMUHANOB

CemecTp 1 Bcero
54 54
18 18
0
36 36
54 54
0
0 0
0
108 108



13.1. Copep>xaHue AUCLUNINHDBI

n/n  HaummeHoBaHue
pasgena
OVCUMNANHBI

1 BeepeHune

2 becriposogHble
cetn n
CTaHZapThl

3 TexHonorunu
MOBUbHbIX
KOMMYHUKaLWIA U
CTaHOapThl

4 OcobeHHoCTU
MOBUNBbHBIX IP
ceTen

5 CeTeBble cyxbbl
N NPUNOXKEHMNSA B
MOBUNBbHBIX CETAX

CopepxxaHue pasgena
OVCLUUNINHBI

BBeneHue B ceTn,
cocToAlme n3
NOOBMKHbIX Y3/10B.
becnpoBofHble
MobuSbHbIE CETH.

2BOJIIOUNSA U
CTaHAapThI
6ecnpoBoaHbix WPAN,
WLAN n WMAN ceTen.

TexHonorum 2G-6G
MOBUNBHOM CBA3MN.

OcobeHHoCcTel
peanusaunn IPv4, IPv6
ceTel Ha
NHPaCTPYKType
MOOWIbHON CBA3N
2G-6G nokoneHui.
Peanusaums QoS B IP-
ceTax. QoS B 3G. QoS
B 4G. QoS B 5G.

[MpoekTnpoBaHue un
peannsauuns ceTeBblX
Cny>6 1 NprUNoXXeHnn
B MOOUIbHBIX CETAX.

Peanusauusa pasgena AUCLMNANHBI C MOMOLLbIO
OHNanH-Kypca, IYMK

DNEeKTPOHHbIN pecypc «MobubHble ceTu»,

https://edu.vsu.ru/course/view.php?id=10524

DNEeKTPOHHBLIN pecypc «MobunbHble CeTn»,
https://edu.vsu.ru/course/view.php?id=10524

DNEeKTPOHHBLIN pecypc «MobunbHble CceTn»,
https://edu.vsu.ru/course/view.php?id=10524

DNIEKTPOHHBIN pecypc «MobunbHble ceTus,
https://edu.vsu.ru/course/view.php?id=10524

DNEeKTPOHHBIN pecypc «MobunbHble ceTn»,
https://edu.vsu.ru/course/view.php?id=10524

13.2. Tembl (paspensl) AUCLUNANHBI U BUObI 3QHATUIA

Ne HanmeHoBaHMe
n/n  Tembl (pa3aena)

1 BeepeHune

2 becrnpoBoHble
ceTm u
CTaHZAapThbl

JNlekunoHHble  TpakTnyeckne JlabopaTopHble CamocToAaTenbHasa Bcero
3aHATMA 3aHATUA 3aHATUSA paboTa
8 10
10 12 26



No HavmeHoBaHue  JlekunmoHHble [MpakTuyeckune JlabopaTopHble CamocTodTenbHas Bcero

n/n  Tembl (pa3gena) 3aHATUSA 3aHATUA 3aHATUA paboTa

3 TexHonorum 4 4 4 12
MOBUJIbHBIX
KOMMYHUKaLU Wi

N CTaHdapThbl

4 OcobeHHOCTU 4 8 12 24
MOBUABbHBIX IP
ceTen

5 CeTeBble 4 14 18 36
Ccny6bl 1
NPUI0XKEHNA B
MOBUIbHBIX
ceTsax

18 0 36 54 108

14. MeToaunyeckme yKasaHua ansa oby4aloLwmxcs no 0CBOEHMIO AUCLUNJINHBI

OucuunnuHa TpebyeT paboThbl C haaMu-Npe3eHTaLNAaAMM MPAKTUYECKUX 3aHATUI 1 COOTBETCTBYIOLWLMMY
rnaBaMm PeKOMeHAO0BaHHOMW OCHOBHOW AMTepaTypbl, @ TakXxe, 06493aTeNbHOro BbIMOJIHEHNS BCEX
nabopaToOpHbIX 3aJaHuNA B KOMMbOTEPHOM Knacce. CaMoCToATENbHAsA NOArOTOBKa K NlabopaToOpHbIM
3aHATUAM He TpebyeTca, T.K. HeobxoanMMble peKkoMeHAauMn faloTCA B ayAUTOPUN, rAe BbIMONHATCS
nabopaTopHble paboThl.

CamocToaTenbHas paboTa NpoBOAUTCA B KOMMbIOTEPHbIX kKnaccax ®KH ¢ Mcnosib3oBaHMEM METOANYECKNX
MaTepuanoB PacrnofsioXeHHbIX Ha y4ebHo-meTognydeckom cepeepe ®KH "\\fs.cs.vsu.ru\Library" n Ha
cepBepe INIeKTPOHHbLIN YHuBepcuTeT BIY edu.vsu.ru, BbINOJIHEHUEM 3aay KOHMUIYpPUPOBaHUSA
BUpTyanmsnpoBaHHon NC. Bo BpeMs caMoCTOoATENbHOM paboThl CTYAEHThl UCMONb3YIOT 31eKTPOHHO-
H6nbnmoTeyHble CUCTEMBI, 4OCTYMHbIE Ha NnopTane 3oHanbHoW bubnnoTtekn BI'Y no agpecy www.lib.vsu.ru.
YacTb 3afaHnii MOXKET ObiTb BbIMNOJIHEHA BHE ayAMTOPUIA Ha AOMALUHEM KOMMNbIOTEpPE, Nocjie KoNMpoBaHua
MeTOAMNYEeCKNX yKa3aHui n Heobxoaumoro MO ¢ yyebHo-meToamYeckoro cepsepa ®KH.

15. Mepe4yeHb OCHOBHOM M AOMNOJIHUTENILHOW NIUTEPATYPbl, PECYPCOB MHTEPHET, HE0OX04UMbIX
AJI OCBOEHUA OUCLUNJINHBI

No NIcTOYHMK
n/n
1 Pangenbn, M.A. Cuctemsl n cet MobnnbHOM CBA3M : y4ebHoe nocobue : [16+] / M.A. Paincdensa,

A.A. CnekTop ; HoBOCMBMPCKUIA rOCyfapCTBEHHLIN TEXHUYECKNIA YHUBEPCUTET. - HoBOCUBUpPCK :
HoBocnbnpcknii rocy LapCTBEHHbIN TeEXHUYECKMIn yHmeepcuteT, 2019. - 96 c. : wn., Tabn. -
Pexxum poctyna: no nognucke. - URL: http://biblioclub.ru/index.php?page=book&id=575619

2 Mupckas, J1.B. PazpaboTka MobunbHbIX NpuaoxeHuin B cpege Android Studio : y4yebHoe nocobue
: [16+]/ N.B. Mupckas ; KOXXHbIN henepaibHbIn YHUBEPCUTET. - POCTOB-Ha-LoHY ; TaraHpor :
FOXXHbIN (hepepanbHbii yHuBepcuTeT, 2019. - 125 ¢. : un., Tabn. - Pexxum goctyna: no
nognucke. - URL: http://biblioclub.ru/index.php?page=book&id=598634



Ne MCTOYHMK
n/n

3 PaknTuH, P. 0. KomnbioTepHble ceTn : y4ebHoe nocobue / P. KO. PakuTuH, E. B. MockaneHko. —
bapHayn : Antrny, 2019. — 340 c. — ISBN 978-5-.88210-942-3. — TeKCT : 3/IeKTPOHHbIN // JlaHb
: 3IEKTPOHHO-bMbnoTevHas cuctema. — URL: https://e.lanbook.com/book/139182

6) nononHWTENbHaa NUTepaTypa:

Ne NcToYHMK
n/n
1 Menuxos, C.B. BBegeHune B npoduib «CncteMbl MOBUALHON CBA3M» : y4ebHoe nocobue /

C.B. Menuxos, W.A. Konecos. - Tomck : TYCYP, 2016. - 156 c. : un. - Pexxum gocTtyna: rno
noanucke. - URL: http://biblioclub.ru/index.php?page=book&id=480883

B) UH(OPMALIMOHHbIE 371EKTPOHHO-06pa3oBaTe/IbHbIE PECYPChI:

Ne n/n NcToYHUK

1 bubnnoTteka BIY, http://www.lib.vsu.ru
2 Cepsep yyebHo-MeTOANYeCcKMX MaTepuanos PKH, \\fs.cs.vsu.ru\Library
3 Obpa3oBaTesibHbI MOPTaN DNEKTPOHHbLIN YHMBepcuTeT BIY, https://edu.vsu.ru

16. MepeuyeHb yuebHO-MeTOogUYECKOro obecneuyeHus pnsa caMocToATesIbHOM PaboThl

Ne n/m WCTOYHUK
1 Cepsep y4ebHo-MeToanYeckux maTepmanoB ®KH, \\fs.cs.vsu.ru\Library

2 DNEeKTPOHHBIN pecypc «MobunbHble ceTu», https://edu.vsu.ru/course/view.php?id=10524

17. ObpasoBaTesibHble TEXHOJIOTUMM, UCNOJIb3YyEeMble NPU peanunsauum y4ebHON AUCLUNINHBI,
BKJIIOYasA OUCTaHUMOHHbIe oOpa3oBaTenbHble TexHonoruun (AOT), anekTpoHHoe oby4yeHue (30),
cMeLLlaHHoe obyuyeHue):

1. TexHonorum BUpTYyanusaLum:
Cpega supTyanusauum Oracle/Sun Virtual Box

2. ONeKTPOoHHO-bubnnoTeyHsle cuctemsol «YHUBepcuTeTckaa bubnnoteka online» (http://biblioclub.ru) un
«JlaHb» (http://lanbook.com)

3. Obpa3oBaTeNbHbIN NOpTan INeKTPOHHbIN YHUBepcuTeT BIY, https://edu.vsu.ru
4. CepBepHble 1 kaneHTckne OC Microsoft.

5. OnepauwnoHHas cuctema GNU/Linux (anctpunbyTus CentOS).

6. MO MATLAB.

18. MaTepuanbHO-TEXHUUYECKOE obecneyeHne AUCLUNIIUHDI:

1. JleKunoHHaa aygmuTopus, OCHallleHHas BULEONPOEKTOPOM.



2. KOMMblOTEPHbIN Knacc And npoBefeHns nabopaTopHbIX 3aHATUIN, OCHALLEHHbLIA NMPOrpaMMHbIM
obecneyeHmnem VirtualBox, MATLAB. O6bem onepaTrBHON NaMaTn Ha paboyee MecTo He MeHee 8b.

3. NNabopaTopusi MOBUNLHBLIX NPUAOXKEHNIA 1 Urp (aya. 383).
19. OueHoYHbIe CpeAcTBa ANA NPOBeAEeHUA TEKYLLEN U NPOMEXXYTOYHOW aTTecTauun

MopsAoK OLEHKN 0CBOEHNS 00yYaloLWMMNCS y4ebHOro MaTepuana onpeaensieTcs CoaepXXaHmem
cnefyowmnx pasnenoB ANCLUMMINHGI:

Ne Pa3zgensl Kono komneTeHumn Kop nHamkaTtopa OuUEHOYHble CpeacTBa ANs

n/n IVNCUNMNHBI TeKyLen aTrTecTaumnm
(Mopynn)

1 Paspenbl 1-5 MNK-14 MK-14.1 KoHTponbHasa paboTta

JNlabopaTopHble 3agaHnsa 1-6

2 Paszpensl 1-5 MNK-14 MK-14.2 KoHTponbHas paboTa
JlabopaTopHble 3agaHna 1-6

MpomexyTo4yHasa aTTecTaums

dopmMa KOHTPONA - 3a4€eT C oLeHKon, KoHTpobHas paboTa

OueHoYHble CpeacTBa A1 NMPOMEXYTOYHON aTTecTaumm

KoHTponbHas paboTa. BoinonHeHHbIe BCe TekyLwme nabopaTopHble 3a4aHus.

20 TunoBbie OUuEeHOYHble CpeaAcTBa U MeToAMYecKue MaTepuanbl, onpepensiowime npouenypbl
OLLeHUBaHUA

20.1 TeKywWwMN KOHTPOJIb YCNEBAaeMOCTH
TexHonorua npoBepeHus:

Tekylwas aTTecTauns NPoBOANTCS B (POPMax NMUCbMEHHbIX (MM B 9NEKTPOHHOM BUAE Ha canTe
edu.vsu.ru) KOHTPOJIbHbIX PaboT No nekumnsamM n nabopaTopHbIX 3a4aHNn. OLEHKN 3@ BONPOCHI KaXkA0M
KOHTPOJIbHOWN paboTbl CyMMUPYOTCA U CyMMa 3aTeM HopMupyeTca K 50-6annbHOMY 3HaveHuto. Kaxaas
nabopaTopHas paboTa OLEHMBAETCS KaK BbINOJIHEHHASA UM HEBLINONIHEHHAA COrNacHO KPUTEPUAM B e€
onncaHumM Ha edu.vsu.ru. B KOHUe ceMecTpa BblHUCASETCA CPeAHAN OLleHKa 3a BCe KOHTPOJIbHble paboTbl
1 nabopaTopHble 3a4aHNS. ITa OLLEHKa ABNSETCA OLEHKOW 3a paboTy CTyAeHTa B Te4YeHMe BCero
cemecTpa ¥ UCNoJib3yeTca )19 pacyeTa UTOMOBOW OLEHKM Mo npeaMeTy (cM. pasgen 20.2).

CooTHOLLEHMe noKasaTesnen, KpUTepMeB U LLKaJibl OLLeHUBAHUA pe3y/ibTaToB 00y4yeHus

KpnTepumn oueHnBaHNsA KOMMNETEHLUIA YpoBeHb LLIkana oueHoK
ChopMMPOBAHHOCTM
KOMMEeTEeHL M
BepHble 0TBETHI Ha BCE BOMPOCHI KOHTPOJIbHOM paboThl. Bce  |[0BbILLEHHbI OTnmnyHo
KpUTepumn BbiNOAHEHUS 1 paboToCcnocobHOCTH B YPOBEHb

NabopaTopHbIX 3a0aHUAX - Y0BIETBOPEHbI.

BepHble 0TBeTHI Ha 60/1bLUYI0 YaCTb BOMPOCOB KOHTPONALHOW  |Ba30BblIii XopoLwuo

paboTbl. BobLIAA YaCTb KPUTEPWEB BbIMOIHEHNSA 1 YPOBEHb

paboTocnocobHocTy B NabopaTOpHbIX 3aLaHNAX -

yL0B/IeTBOPEHa.

BepHble 0TBETHI Ha Hanbosiee Ba)KHbIE YacTU BOMPOCOB Moporoseii YLOBNeTBOPUTENbHO
KOHTPOAbHOW paboThl. ba3oBas YaCTb KpUTEPMEB YPOBEHb

BbIMOJIHEHUS U PabOTOCNOCOOHOCTM B TabOPATOPHLIX
3aQaHUAX - yO0BIETBOPEHA.




HeT nnn KpaiiHe Masio BEPHbIX OTBETOB Ha Hanbosiee BaXKHble
4aCTMW BOMPOCOB KOHTPOJIbHOW paboTbl. Ba3oBas YacTb
KpUTepueB BbiNosHeHMS 1 paboTocnocobHocTn B
nabopaTopHbIX 3a4aHUAX - HE YAOBNETBOPEHA.

HeyLoBeTBOPUTESILHO

dopMUpoBaHME OLLEHOK:

Mpy OLLEHVBAHMM Pe3yNibTaTOB TEKYLLEN aTTeCTal MU NCNO/b3YeTCs KOIMYECTBEHHAs LWKasa OLEHOK.
YnomsHyTas Bbilwe 50-6anibHas cpefiHAs oLeHKa onpenensieT ypoBeHb CHOPMUPOBAHHOCTH
KOMMETEHLMIA 1 BANSET Ha UTOrOBYIO OLIEHKY (CcM. pa3zgen 20.2):

Bonpocbl KOHTPOJIbHOW PaboThI:

1.

10.

11.

12.

Kakne opraHmsaumm akTUBHO (CTaHAAPTbl UCNOJb3YIOT Ha NPaKTUKe Npu CO34aHumn 1
pa3BepThiBaHMM) 3aHMMAKOTCA CTaHAapTM3aumen mobubHbix ceTen ? MobnbHbIE CETU KaKUX
CTaHOapTOB pa3BepHYTbl B HALLEM pernoHe Ha faHHble MOMeHT (2020-12)7

. Cemencto npotokosioB OKC7/SS7, ncnonb3yemoe elle B NpoBOAHON TenedoHnn paboTaeT co

CBOVIMM MPOTOKOJIaMWN CETEBOMO M KaHaslbHOro ypoBHeN. Kak CTaso BO3MOXHbLIM NPUMEHUTL UX B
yacTbix IP ceTsax n nybanyHom MHTEpHET, KOTOpbIE ABAAIOTCS OCHOBOW COBPEMEHHLIX MOBUIBHBIX
ceten (Hanpumep, B LTE all-IP core)? YTo noOHMMaOT Nog TEPMUHOM CUTHANIM3aLMA B 9TUX
NpoTOKOo1ax?

Yem oTanyaoTCa MobunbHble ceTi 3 1 4 NOKONEHUN? BO3MOXXHO /i U3MEHUTb TOJIbKO core network
npw Nepexoae v NCnosb3oBaTb CMeCb 13 3g 1 4g 6a30BbIX CTaHUUA (T.e. NoAKYaTh cTapble bC
3-ro NoKoJIeHUs K HOBON MHGPaCcTPyKType)?

YeM oTanyaoTCa MobunbHble ceT 4 1 5 NOKOEHNN? BO3MOXXHO /I U3MEHUTbL TOJILKO core network
npu nepexofe 4 => 5 1 NCNonb30BaTb cMeCb M3 4g U 5g 6a30BbIX CTAHUMIA (T.€. NOAKJYaTh
cTtapble bC 4-ro noKoseHns K HOBOWM UHMPaCTPYKType)?

. Kakune npobsiemMbl BO3HUK/IN C OCHOBHbLIM "r0/10COBbLIM, 3BOHKM" CEPBUCOM Npu nepexone oT 3 K 4-my

MOKONEHNIO MOBUBbHBIX ceTen? Kak OHM peLleHbl (BapnaHTbl peLleHniA) Ha NpakTUKe B HacTosLlee
Bpems?

Kakune 06bI4HO CTaauy NpoxoasaT NoKoneHns MobnnbHOM CBA3W? Ha Kakux CTagmax B HacT. BpeMs
HaxogaTca 4, 5 1 6 nokoneHns? Kakue 3agaqm Obiav nocTaBieHbl nepeq ceTamm 5 nokoneHns?
Kakum obpa3som byneT ocyLlecTBAATLCA Nepexo oT 4 K 5 nokoneHuto (notpebyet M 310
nukengaunv obopynosaHuns 4 nokoneHus nnu, ecan dynyT pabotaTb BMecTe, TO KakuM obpasom)?

. B ceTax 4 nokoneHus v BblLle, NPOU30LLIO pa3feneHne B3auMoLenCcTBUI Ha data plane u control

plane (3To noTpeboBaso HOBbIX/0OHOBMIEHHbIX NPOTOKO10B). 115 4Yero 310 6bI10 cAenaHo?

B ceTsx 4 noKoNeHNs Kak HadnMHaeTcs B3anmogencrteme UE € CeTblo, Kak NPONCX0ANT NpoBepKa
NOO/MHHOCTK aboHeHTa? Kak n3MeHUTCS NpoBepkKa NOAJIMHHOCTY B POYMUHTe?

Kak Ha3Ha4aloTca agpeca Ha XOCThl B NPoToKoNe IPv6: BapuaHTbl Ha3HavyeHuin? ECnm nocMoTpeTb
IPV6 KOH(hMrypaLuio nHTepgenca XxocTa Uan poytepa, BUAHbI agpeca pasHoro Tuna: Kakue Tunbl
afpecoB accoUUUPYIOT C MHTepdencamMm, Yem OHM OTJINYAKTCSH, YTO O3HaYaeT Ciell U YACOo nocne,
Hanpumep, /647

Bbl pa3paboTanm cepBuc peasibHOro BpeMeHu (orpaHnyeHne Ha Makc. 3a4epXXKy 1 Ha NpoLeHT
noTepb NakeToB), KOTOPbLIN ByAeT NCNO/b30BaTb Kak MOBUbHBIN, Tak U NPOBOAHON cerMeHThl. Kak
MOXXHO YBENYNTb BEPOSTHOCTb paboTOCNOCOBHOCTb Ballero cepsmca (onuwnTe getanbHo, Kakue
nenctema notpebyoTcd)? Kak MoxxHO 100% rapaHTupoBaTh paboTocnocobHOCTL BalLero cepeuca
(onnwuTe oeTanbHO, Kakme aencTems notpebytorca)?

Kak MO>XHO MOBJIMATb Ha Ka4eCTBO CBA3M A5 pa3paboTaHHOro CBOEro cepeuca B MPOBOLHOM
CerMeHTe 4Tobbl: 1- yBENNYNTL BEPOATHOCTb PaboTOCNOCOBHOCTK, 2- rapaHTUPOBaTh
paboTocnocobHoCTb ? ONuwnTe feTanbHo, Kakue AencTBus noTpedyoTca B 1 1 2 ciayyasx.

Kakune n3meHeHmns nponsownm B peannsaumm QoS npu nepexoge oT 4 K 5 NOKOSIEHNIO MOBMABbHbBIX
ceten?




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

MoyeMy CKOpPOCTU NHTEPMENCOB, CBA3AHHbLIX C LU POBON TenedoHnen (B T.4. U Npu apeHae 3TuX
NNHWA NS TpaH3uTa VIHTepHeT-TpaduKa) UMEIOT HepoBHbIe, He cTerneHn 10 3Ha4YeHuns, HanprumMep,
1536, 2048 Kbut/c n 7.n.? OTKyAa B3AJUCb 3TW 3HA4YeHMA?

He paboTaeT b6ecnpoBofHas ceTb, ncnonb3ytowas WPA-Enterprise ayTeHTuduKauuo (komaHza ping
Ha afpec www.vsu.ru gaet ownbky, a u3 NpoBoAHOMN ceTn - BCé paboTaeT). HeT uHhopmaumm o
ToM, paboTana M gaHHas 6ecnpoBoAHas ceTb KOrga-nmbo (T.e. BO3MOXXHa ownbka(n)
KOH(Mrypauum nHppacTpykTypbl ceTun). YTo 1 B KaKOW NOC/Ief0BaTENIbHOCTM HY)XHO NPOBEPSATh U
Kakue BbIBOAbI fleNaTb U3 pe3ysibTaToB nposepkn? NB BCMOMHUTE M3 KaKUX 3/1IEMEHTOB COCTOUT
nHgppacTpykTypa Wi-Fi IP-ceTb.

Moyemy nHorpga snagenblbl Wi-Fi yCTPONCTB, U3MEHSAIOT UX KOH(UIypaLmnIo yKasblBas gpyrue
CTpaHbl Jlokanusaumm?

Heobxo4rMO BbINONHUTL KOH(UIYyprpoBaHue cBa3n AAA-cepBep - TOYKa A0CTyna: nepedyncante
OCHOBHbIE 3/1IEMEHTbI/HAaCTPONKMN 1 0B BACHNTE Ha3Ha4YeHNe Kaxxaon.

Moyemy npu Konu4yecTse KaHanos 11-14 B guanasoHe 2,4 TL, B 0L4HOM TOYKE NPOCTPaHCTBa
MOXXHO MCMO/b30BaThb TOJIbKO TPU KaHana? Kakune CyLwecTBYOT BapuaHTbl NOJYYUTb eLle O4HY Uan
HECKOJIbKO He3aBMCKMO paboTalolwmx To4eK AOCTyna B 3TON e 061acTu, 4To U nepsble Tpu?

Ans vero Heobxoamm Pagmyc-CekpeT? YTO KOHKPETHO OH 3alUuLLaeT 1 Kakue nocnencTeus dynyT B
CJly4yae ero npocToThl?

Ans Yero 4acTo Mcnosb3ytoT pasHble IP-ceTn ons RADIUS-cepBepa 1 ToOYeK C O4HOW CTOPOHbI, U
ana knneHntos, DHCP, DNS-cepBepoB C ApYyron CTOPOHbI?

Kak MOXXHO YBeJIM4YUTb KOMYECTBO HE3aBUCUMbIX KaHasI0B CBA3MN He pacLunpas YacTOTHbIN
AVana3oH, He BBOASA HOBble ana3oHbl 4acToT? Hanpumep, ecTb TOJIbKO 1 YaCTOTHLIA AnanasoH,
HO NPOMyCcKHas cnocobHOCTb ero HefoCcTaTo4YHa A4 paboTbl abOHEHTOB ceTn, a Apyrue 4YacToTHbIe
KaHanbl - HeJOCTYMHbI.

OT 4ero 3aBMCUT MakCMManbHas NponyckHasa cnocobHocTk BecnpoBoaHon ceTu, paboTatoLlen B
3a[laHHOM OrpaHW4YeHHOM YaCcTOTHOM Aunana3oHe? Kakum 0bpa3omM OT MOKOJIEHNSA K NMOKOSIEHUI0
yZLaeTcs yBennynBaTb NPONYyCKHY CnocobHOCTb 6eCnpoBOAHbIX CeTen (nepeyncanTe Bce
N3BECTHble BO3MOXHOCTM)? [lo4eMy npu BbICOKUX 3HAYEHMAX MPOMYCKHON CNOCOBHOCTM
BbecnpoBoaHOM ceTn, 3hheKTMBHAA CKOPOCTb Nepenayn (Hanpumep, anna) 3Ha4UTENbHO HUXKE
MaKCMMasibHOW onpefiefieHHOW B CTaH4apTe? HanpuMep, MakcMManbHasa ckopocTb Ha Wi-Fi-kapTe
yka3aHa 300M6uT/c, HO 3hheKTMBHAA CKOPOCTb He npeBblwaeT 100M6uTt/c (Kakme MoryT 6bITb
NPUYNHLI?)

Y10 03HavaeT QAM-64 B XapaKTepucTMKax cTaHhapTa? YTo N3MEHUTCS NPK UCNOJIb30BaHUN
QAM-256 no cpaBHeHnto QAM-64. Mo4vyeMy npu Haanydum nogaep>xkm QAM-64 B cTaHAapTe, peasibHo
MOXXeT 1cnosib3oBaTbcs QAM-16 nnm 87 Kakne meToAbl pagMoLoCcTyna UCNosib3yoTCs B
6ecnpoBoAHbIX 1 MOBUIIBHBIX CETAX B HACTOSALLEEe BPEMSA U KakK OHM U3MEHATCS B bavKanwem
bynywem?

Kak BavseT meTof AOCTyNa K cpefe Ha MaKCMMaJibHY0 NPonyCcKHY0 cnocobHoCcTb HecnpoBoaHON
ceTn? B yem ocobeHHOCTM MeTOoa AOCTYyNa K cpee B 6ecnpoBOfHbIX CETAX MO CPAaBHEHUIO C
NPOBOAHbLIMY ( C TOMOJSIOrMEN LWIKHA, KOHEYHO)? Kakne 3MeHeHns B MeTo[ OOCTyrna K Cpeae BHOCUT
TexHosiorna MIMO?

Kakum cnocobom obecneymBaeTcs OPTOrOHaIbHOCTb (HE3aBMCMMOCTb) OTAE/IbHbIX MOAHECYLMX B
OFDM? MoryT nn pa3Hble nogHecyume (buHel, bin) nMeTb pa3Hble KO-Ba CUMBOJIOB (TOYEK) B
CUrHaNbHOM co3Be3ammn? OT Yyero 3aBUCUT BbIOpaHHOE KOJ-BO To4ek: 8, 16, 64... ?

Kakune 2 oCHOBHble apxuTeKkTypbl noaaepxusatoT cet 802.11b/g/n/ac? OTanyma B Tpebyemom
obopynoBaHWUM ANs 3TUX 2 apxuTekTyp. Kakne npobnembl BO3HMKAOT B 6€CNPOBOAHbIX CETAX C
MPOTOKOJIOM LOCTYMa K CPefe M Kak OHM peLlatoTcs (noYyemy Henb3sa ncnosibzosate CSMA/CD Kak B
KabenbHbIX ceTax?

B yem nges ncnonb3oBaHWsa TyYHHesIen B Ciyvae, Koraa aboHeHT HaXo4MTCA B rOCTEBON ceTn?
Kakune ncbl 1 MAHYCbI CYLLECTBYIOT Y TaKOro pelueHns? ECTb nn afibTepHaTUBHbLIE peLleHus (ans



cnyyas HaxoxaeHus aboHeHTa B roCTEBOW CETM) K KaKoe ucnonb3yetca B LTE-ceTax?

27. B 4eM naes ncnosb3oBaHMA NPAMON MapLUpyTU3aLmMm B Cnyyae, Korga aboHeHT HaxoauTCa B
rocTteBon ceTn? Kakue naochbl U MUHYCbl CYLLECTBYIOT Yy TaKoro peweHns? ECTb an
a/lbTepHaTUBHbIE peLlleHuns (AN CydYas HaxoaeHnsa aboHeHTa B FOCTEBOW CeTU) N Kakoe
ncnonb3yetca B LTE-ceTax?

28. Kak pewaeTtcs npobnema obHapyxeHna 1 CBA3M ¢ abOHEHTOM B MOOUbHbIX ceTax LTE B criyyae,
KOrAa OH HaXxo4UTCA B FOCTEBON ceTun?

29. PeweHne npobnembl 06HapyxeHna 1 CBA3M C abOHEHTOM B MOOUIIbHBIX CETAX B Cy4ae, Korfaa oH
Hax0A4MTCA B FOCTEBON CETU - YaCTb (PYHKLMOHaNA MOBUALHOW MHPPACTPYKTYPbI C Ha4Yana u oo
CaMbIX NOC/I@AHNX MOKONEHNIN MOBUIbHOM CBA3N. CyLLeCTBYIOT NN peLueHns 3Ton npobnemsl gns
06bI4HbIX IP-ceTen 1 4To O0HO cobol npeacTasnseT B 06wux YepTax? ECnm cywecTByeT, HAaCKOIbKO
LUMPOKO MCnob3yeTcs u rnovyemy (Bawe MHeHune) ?

30. Y710 Takoe TyHHeNnMpoBaHMe N aBTOTYHHEIMPOBAHNE N KaK 3TO CBA3AHO C BHeapeHueM IPv6?
OnuwwnTe paboTy 1 cueHapun npumeHeHuns IPv4-over-IPv6.

31. Y710 Takoe TYHHeNMpoBaHMe N aBTOTYHHEIMPOBAHNE N KaK 3TO CBA3AHO C BHegpeHueM IPv6?
OnunwwnTe paboTy 1 cueHapun npumeHeHuns IPve-over-IPv4.

JlabopaTopHbie 3apaHus:

1. NabopaTopHoe 3afaHune Ha KoHgpurypmposaHme QoS Ans pasHbiX BUAOB Tpaduka (MogenmpoBaHme,
IPv4).

2. labopaTopHoe 3afaHune (MogenmpoBaHue, IPv4) Ha cMelwaHHyto apxutekTypy (WiFi, 3G).
3. JlabopaTopHoe 3afaHune (MoaenmpoBaHue, IPv6) Ha cMellaHHyo apxutekTypy (WiFi, 3G).
4. NabopaTopHoe 3adaHne (MogennposaHue, IPv4) Ha ceTb |oT 3agaHHON TONOAOr K.
5. NabopaTopHOe 3aflaHNe Ha KJIMEHT-CepBepHOe ceTeBoe npuioxeHne OC Android.

6. JlabopaTopHOe 3aflaHMe Ha AnarHocTudeckoe npunoxerHne ans OC Android (WiFi n 3-4G).

OueHKa OCTaTO4YHbIX 3HAHUM
NnK-14.1

3afaHusa 3aKpbITOro TMNa

1. Bbibepute ckopoCcTu MHTepdencos, KoTopble MOryT bbiTb Y HTEPGencoB SDH-nepapxum
A. 64, 2048
B. 10, 100
C. 10, 100, 1000
D. 16, 32,64
E. 1024, 2048
2. Kakue 06bl4HO CTagum npoxogdT nokoneHuns mobunbHom ceasu 3G, 4G, 5G, 6G ?
A. PaspaboTtku (R&D), NMnaHuposaHue, TpeboaHus, CTaHgapTu3aums, Pa3BepTbiBaHne, OLeHKa
B. MnaHupoBaHue, PazpaboTkn (R&D), TpebosaHus, CTaHgapTu3aums, Pa3sepTbiBaHne, OLeHKa
C. Pa3pabotku (R&D), CtaHgapTusauus, MnaHupoBaHune, TpeboBaHus, Pa3BepThiBaHne, OLEeHKa
D. Pa3paboTku (R&, MnaHupoBaHue, TpeboBaHms, OueHka, CTaHgapTu3auus, PassepTbiBaHue.
E. MnaHnpoBaHue, PaspaboTku (R&D), CTaHmapTusauns, TpeboaHusi, PaseepTbiBaHne, OLieHKa
3. DiffServ gna paspaboTtaHHOro cepenca B NPOBOAHOM CEFMEHTE MOXXET MO3BONTL
A. rapaHTupoBaTh paboTocnocobHOCTb
B. rapaHTupoBaTb 3afaHHOE 3Ha4YeHne NPOMYCKHOM CNOCOBHOCTH
C. NoBbICUTb MNPUOPUTET TpadurKa cepBuca 1 TeM CaMbIM FrapaHTUPOBaTb €ro
paboToCNOCOBHOCTL B YC/I0BUSAX BbICOKOWM 3arpy3Kn CeTu



D. noBbICUTbL NPUOPUTET TpadrKa CepBuca 1 TeM CaMbIM MOBLICUTb BEPOATHOCTL €ro
paboToCnoCOBHOCTM B YCI0BMAX BICOKON 3arpy3Ku CETK
4, DSCP pns pa3paboTaHHOro cepsuca B NPOBOAHOM CEFMEHTE MOXXET MO3BOJIUTD
A. rapaHTupoBaTb paboTocnocobHOCTb
B. rapaHTupoBaTb 3aaHHOE 3Ha4YeHue NPoMnyCKHON CNOCOBHOCTK
C. MoBbICUTL NPUOPUTET TPadrKa CepBnca U TEM CaMbIM rapaHTUPOBaTbL ero
paboToCcnocobHOCTL B YCNOBUAX BbICOKON 3arpy3Ku CeTu
D. noBbICUTb NPUOPUTET TpadrKa cepBmrca 1 TeM CaMbIM MOBLICUTb BEPOATHOCTb ero
paboToCNoCcObHOCTN B YCIOBUSX BbICOKOW 3arpy3Kun ceTu
5. Moyvemy npu Hann4mm nogaepxkn QAM-64 B cTaHOapTE, peasibHO MOXKET UCnosib3oBaTbca QAM-16
nnun 87
A. o185 yBeMYeHUs CKOpPOCTU nepesayn SaHHbIX
B. o115 yMeHblueHUs ownbok nNpu nepegade faHHbIX
C. 4oNa yMeHbLUeHUs 3afepXXKu nepefadn SaHHbIX
D. ona ysennyeHns 3hheKTUBHOCTU UCMOJIb30BaHNS PALMOYaCTOTHOMO pecypca
6. RSVP ons pa3paboTaHHOro cepBmca B MPOBOAHOM CEFMEHTE MOXXET M03BOJINTh
A. BbINONHWUTL KNaccugurKaLumio Tpaduka 1 TeM CaMbiM rapaHTMpoBaTb paboTocnocobHOCTb
cepBuCa B YCJI0BMAX BLICOKOW 3arpysKu CeTu
B. BbINONHUTH MapKUPOBKY TpadrKa N TEM CaMbIM FrapaHTUpPoBaTh paboTocnocobHOCTL cepBuCca
B YCJIOBUSAX BbICOKOW 3arpy3ku ceTu
C. 3ape3epBupoBaTb pecypcbl BbIOPaHHOro CeTeBoro yCTponcTea ¥ TeM CaMbiM rapaHTMPOBaTb
ero paboTocnocobHOCTb CEPBMCA B YCIOBUAX BBICOKOWN 3arpy3Km CETH
D. 3ape3epBMpoBaTb PecypcChbl CETW B LIe/IOM 411 Tpaduka ceperca n Tem cambiM
rapaHTUPOBaTb ero paboToCcnoCOOHOCTb B YC/IOBUSAX BbICOKOW 3arpy3Ku ceTu
7. BO3MOXHO /1M1 U3MEHUTb TONIbKO core network npu nepexone 3g->4g 1 KCMOb30BaTb CMeCb U3 39 U
4g 6a30BbIX CTaHUW (T.e. NoAKA0YaTb cTapble bC 3-ro NOKONEHNS K HOBOW MHPACTPYKType 49 )?
A. BO3MOXHO
B. HeBO3MOXHO
C. BO3MOXHO, HO TOJIbKO B pexume 4G NR
8. BO3MOXXHO M U3MEHUTb TOJIbLKO core network npu nepexofe 4 =>5 1 UCM0ONb30BaTbh CMeCb U3 4g U
5g 6a30Bbix cTaHUWK (T.e. noako4YaTb cTapble BC 4-ro nokoneHnsa K HOBON MHMPACTPYKType)?
A. BO3MOXHO nogkJtodaTh ctapble BC 4-ro nokoseHns K HOBOM MHGpacTpykType 5G?, HO He B
pexume NR
B. HeBO3MOXHO NoakJ4YaTh cTapble bC 4-ro NoKosieHMsa K HOBOW UH(pacTpyKType 5G
C. BO3MOXHO nogkso4aTh cTapble BC 4-ro NokoneHns K HOBOW MHPPaCTPyKType 5G B pexnme
5G NR
9. Ons yero Heobxoamm Pagmyc-CekpeT, 4TO KOHKPETHO OH 3alUuLaeT 1 Kakue nocneacTens dynyT B
CJly4yae ero npocToThl?
A. Tpaduk Mexnay To4kon goctyna n AAA-cepsepom
B. Tpahmk Mexay KimeHToM 6ecrnpoBoAHON CETU 1 PecypcoM MPOBOLHON
C. Tpaduk mexay AAA-cepBepoM 1 pecypcoM NpPoBOLHON CceTn
D. Tpaduk mexay DHCP n AAA cepsepamu
E. Tpadmk mexay DNS n AAA cepsepamm
10. Bo3MO>)XHOE K0J1-BO CMMBOJIOB B CMIHaJ/IbHOM CO3BEe34MK nogHecywmx (6unel, bin) OFDM?
A 8
B. 7
C. 6
D. 5

3a4aHnsa OTKPLITOrO TUNa




1. Bnagenbubl WiFi yCTPOWCTB, U3MEHSIOT UX KOH(UIYpaLMIO YKa3biBas Apyrue CTpaHbl IoKanmsaumm ans
yBENNYEHNSA

2. Konn4yecTtBo KaHanos 20Ml'y, B gnana3oHe 2,4 [Ty, B O4HON TOYKE NPOCTPAHCTBA PaBHO

3afaHune C pa3BEPHYTHLIM OTBETOM
1. Kak HauynHaeTcsa B3aumogenctene UE c ceTbto 4 MOKOSIEHUS, KakK MPOUCXOAUT NPOBEPKa NOAJINHHOCTK
aboHeHTa? Kak M3MeHMTCA NpoBepKa NOAJIMHHOCTA B POYMUHIe?

NK-14.2

3afaHunsa 3aKpbITOro Tuna
1. Kak pewaeTcs npobnema obHapy»XeHnsa 1 cBA3n ¢ aboHEHTOM B MobuJbHbIX ceTsx LTE B cnydae,
Korga OH Haxo4UTCA B rOCTEBOW ceTu?

A.
B.

C.
D.

C NMOMOLLbIO YCTAHOBKMN TYHHENS MeXay MOBUIbHBIM YCTPONCTBOM M AOMaLLHUM P-GW

C MOMOLLbI0 YCTAHOBKM MPSIMOT0 COEAMHEHUS MeX Y MOOUIbHBIM YCTPONCTBOM 1 OMALLHUM
P-GW

C MOMOLLbI0 YCTAHOBKMN TYHHENS Mexay MObUAbHbIM YCTPOMNCTBOM U AOMaLHUM S-GW

C MOMOLLbI0 YCTAHOBKMN TYHHENS MeX Ay MOBUIbHLIM YCTPOMNCTBOM M rocTeBbIM P-GW

2. Kakow cnocob maplpyTusaumm npuMeHsaeTcs B ceTax LTE ansa peannsaumm MobuabHoOCTH (CBA3M C
aboHeHOM Korfa OH B rOCTeBOW CeTun)?

A.
B.
C.
D.

npsiMon
KOCBEHHHbIN
OVHaMU4YyecKui
TYHHENbHbIN

3. He paboTaeT 6ecnpoBogHas ceTb, ucnonb3yowas WPA-Enterprise ayTeHTudurKaumo (KomaHaa ping
Ha aJpec WwWw.vVsSu.ru gaet ownbky, a u3 NPOBOAHON CeTU - BCE paboTaeT). HeT uHdopmaumm o
ToM, paboTana M gaHHas 6ecnpoBoAHas ceTb KOrga-nmbo (T.e. BO3MOXHa ownbka(n)
KOHUrypaumm MHPPacTPYKTYpPbl CETK).YTO 1 B KaKOWN NOCAen0BaTENbHOCTM HYXKHO NPOBEPATb U
KaKue BblBOAbI AeNaTb U3 pe3ynbTaToB NPOBEPKMN?

A.

Onpenenntb cocTosHne WiFi-uHTepdenca; TekyLLyto IP-KoOHGUrypaLno; SOCTYNHOCTb LW03a
N0-yMONYaHUIO; LOCTUXUMOCTb XOCTa B KOPNOPATUBHON CETU; AOCTUXMMOCTb XOCTa B
VIHTepHeT; pa3peLlueHmne NMEH.

Onpenenntb coctosHne WiFi-nHTepdeinca; TekyLuyto IP-KoOHGUIypaLnio; pa3pelleHne NMEH;
LOCTYMHOCTb LUJIO3a NO-YMOJIHaHUIO; LOCTMXKUMOCTb XOCTa B KOPNOpaTUBHOW ceTu;
LOCTUXKMMOCTb XOCTa B IHTepHeT.

Onpenenutb cocTosHne WiFi-uHTepdenca; TekyLLyto IP-KOHGUrypaLno; LOCTUXUMOCTb
XOCTa B KOPNOPaTUBHOW CETW; AOCTYMHOCTb LWJ03a NO-yMONYAHWNIO; LOCTVXXUMOCTb XOCTa B
VIHTepHeT; pa3peLlueHmne NMEH.

OnpenennTb TekyLyto IP-koHbuUrypaumio; coctosHne WiFi-nHTepdeinca; [OCTMXNMOCTb
X0CTa B KOPMOPaTUBHOW CeTU; AOCTYMHOCTb LUJI03a MNO-yMOJHAHWUIO; LOCTMXKUMOCTb XOCTa B
VIHTepHeT; pa3peLueHmne NMEH.

Onpenenutb cocTosHne WiFi-uHTepdenca; TekyLLyto IP-KOHGUrypaLno; LOCTUXUMOCTb
X0CTa B KOPNOPaTUBHOW CETW; AOCTMXKMMOCTb XOCTa B IHTEpHET; paspeLLeHne UMEH;
JOCTYMHOCTb LLIt03a MO-YMOJITHaHMIO.

4. Kakum crnocobom obecnevnBaeTcs OpTOrOHaAbHOCTb (HE3AaBUCMMOCThL) OTAE/bHbIX NOGHECYLLMX B
OFDM?

A.
B.
C.
D.

npsMbiM NpeobpasoBaHnem Pypbe
obpaTHbIM Npeobpa3zoBaHmemM dypbe
npeobpaszoBaHuem Yoniia
BenBneT-npeobpasoBaHNEM

5. KaKko 0CHOBHOIN MeTOo[ pelueHmnsa npobaem, KoTopble BO3HUKJIM C OCHOBHbIM "r0JI0COBbIM, 3BOHKK"



CEpPBMCOM MpU nepexone oT 3 K 4-My MNOKOJIEHUIO MOBUbHBIX CeTen?

A. VoLTE, CS-Fallback
B. GPRS
C. VoWifi
D. VoNR
E. HSPA

6. BbibepnTe ypoBHM (NNOCKOCTUN) apxXnUTeKTypbl ceTu LTE
A. data plane n control plane
B. data plane n management plane
C. control plane n management plane
D. data plane u call plane

7. BoibepuTe 3a1a4u pellaeMble Ha CeTEBOM 000py0BaHMMN NS obecneyeHuns rapaHTuin QoS

Knaccuukaums

1. MapKUpOBKa
2.

1. ynpasJieHe ceaHCaMu/Bbl30BaMu
3.

1. pesepBupoBaHMe
4,

1. ayTeHTU(nKauma
5.

1. aBTOpM3auMA
6.

1. MapLipyTu3auma
7.

8. BoibepuTe 3apaym pellaemble Ha ceTeBoM obopynoBaHmm ansa obecneyveHns npuopuTesauumn Tpaduka B
paMkax QoS

1. Knaccuurkauyma
1.

1. MapK1pOBKa
2.

1. ynpasJieHne ceaHCaMu/Bbl30BaMu
3.

1. pe3epBupoBaHue



1. ayTeHTUnKaums

5.

1. aBTOpU3auMA
6.

1. MapLupyTmnsaums
7.

9. Kak MO>XHO YBENNYNTL KOJINHECTBO HE3ABUCUMbIX KaHaJI0B CBA3WN HE pacClUnpas YaCTOTHbIN AnanasoH,
He BBOASA HOBblE AMarna3oHbl YacToT?

1. npumeHeHnem MIMO
1.

1. NCMONb30BaHNEM HamnpaBJieHHbIX
2. AHTEHH

1. yBeJIM4eHneM noJiocbl CUrHana
3.

1. yMeHbLUeHMeM NoJioCkl CUrHana
4,

1. yBeJIM4eHNeM MOLLHOCTMW CUrHana
5.

10. Kakune opraHu3auum akTUBHO (CTaHOapThl MCMONb3YIOT Ha NPaKTUKe Mpu CO34aHUN 1
pa3BepThiBaHMM) 3aHMMAIOTCA CTaHAapTM3aUmen MobubHbIX ceTen ?

1. 3GPP
1.

1. TU
2.

1. IEEE
3.

1. ISO
4,

3afaHuve OTKPLITOro Tuna
1. Konn4yecTBO OCHOBHbIX apXUTEKTYp, KoTopble nogaepxusatoT cetn 802.11b/g/nfac _ ?



2. Pa3Hble IP-ceTn gnd pafyc-cepeepa 1 TOYEK C OAHOM CTOPOHbI, U Ans knneHtos, DHCP, DNS-cepBepoB ¢
LpYrov CTOPOHbI UCMOJb3YIOT 415 NOBbILLEHNS

3afaHune C pa3BEPHYTHLIM OTBETOM

1. Heo6x04MMO BbINONHUTbL KOH(UIrypupoBaHue cBsi3n AAA-cepBep - TOYKa AOCTYNa: nepeyncanTe
OCHOBHbIE 3/IEMEHTbI/HACTPONKN N 0O BACHMNTE Ha3HAYEHNE KaxX 4OM.

20.2 MpoMeXxyTouyHasa aTrecTaums
TexHoNOrma NpoBeneHuns:

MpoMeXxyTo4YHas aTTecTauus NpoBOAUTCS B PopMe MUCbMEHHOWM KOHTPOJIbHON paboTbl Npw
06513aTeIbHOM YC/I0BUW BbIMOSIHEHWS B TEYEHNE CEMECTPa BCeX S1abopaTopHbIX 3a4aHUA U C y4eToM
MOJYYEHHbIX TEKYLLMX OLLeHOK. OLLEHKM 3a BOMPOChl KOHTPOJIbHON PaboThl CyMMUPYOTCS, CyMMa
HopMupyeTcsa K 50-6annbHOMyY 3Ha4eHuIo.

TpeboBaHMA K BbINOJIHEHUIO 3a4aHUN, LUKaJbl U KPUTEPUMN OLLeHUBAHMUSA

Mpu oueHBaHUK pe3ybTaTOB MPOMEXYTOYHON aTTecTauny UCnob3yeTcs KOJIMYeCcTBEHHas LWKana
oLeHoK. CoriiacHoO NonoXKeHuto o0 6anbHO-peNTUHIOBOWN cncTeme obyyeHnsa, 50-bannbHas oueHKa 3a
NTOrOBYI0 KOHTPOJIbHYIO PaboTy CKnafblBaeTCs C OLEHKOWN, MOy4YeHHOW Mo UToram aTTectauum.
Mony4yeHHoe 100-bannbHOe 3Ha4YeHNe onpenenseT ypoBeHb CHOPMUPOBAHHOCTI KOMMETEHLMNIA 1
NTOrOBYIO OLLEHKY (COraiacHO MONOXKEHMI0 0 BanibHO-PEeNTUHIOBOM cucTeMe 0ByyeHns):

oLeHKa «oTam4Ho» - 90...100 6annos
oLeHKa «xopowo» - 70...89 6annos
OLeHKa «yfoBfeTBOpUTENLHO» - 50...69 6annos

OLeHKa «HeypoBneTBopuTensHo» - 0...49 6annos

MepevyeHb BONPOCOB K UTOFOBOM KOHTPOAbLHOM paboTe:

1. ApxutekTypa 3GPP n LTE ceTen
2. ApxuTekTypsbl l0T.
3. MNpeanonaraemasn apxutekTypa ceten 6G.
4. AyTeHTudukaumnsa n astopmsaunsa 8 WLAN ceTsx.
5. HanpaeneHus 3Bosoumm ceten MobnnbHOM CBA3N.
6. MOBUNBLHOCTL (POYMUHT) B CETAX COTOBOMW CBA3WN: BapWaHTbl PELeHn, TYHHENNPOBaHMeE.
7. Peanusauuns MOBUALHOCTM B CETSAX COTOBOW CBA3N 4G (POYMUMHI).
8. Peanuzauus mobunbHocTU B IP-ceTaX.
9. CMrHasbHO-KOLOBblE KOHCTPYKLMM B CMCTEMaxX nepefadn AaHHbIX COTOBbIX CETeN.
10. OpraHunszauums QoS B ceTsx 4G.
11. NHgppacTpyKTypHbIA pexxum Wi-Fi-ceTen ¢ AAA-cepBepoM.
12. MIMO-TexHonorunu.
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