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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. PekoMeHgoOBaHa:

pekomeHgosaHa HMC ®KH 03.05.2023, npoTokos Ne 7
8. YYyeOHbIN ron;:

2024-2025 n 2025-2026

9.llenu u 3apa4m y4eOHON AUCLUNIUHDI:

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 AOCTUIXEeHUA:

Kof v Ha3BaHMe KOMMeTeHLNn

MK-3 CnocobeH onpenenaTb BapuaHThl
CTPYKTYp nporpamMmmHoro obecneyeHuns

NH(OPMALMOHHBIX CUCTEM
(MporpaMmMHOro cpefcTea),

HeobxoLMMble MHPOPMALMOHHbIE
MOTOKU W NCCNE0BaTb BapuaHThI
CTPYKTYP C UCMOJSIb30BaHNEM MoLenel

Pa3/IMYHOrO YPOBHS

MK-5 CnocobeH pa3pabaThiBaTb U

nccnepoBaTb Mogesnv 06beKToB

npoeccMoHanbHOM AeATENbHOCTMH,

npennaratb N adanTUpPoOBaTb
MeTOoANKKN peLleHna Hay4Ho-
nccnegoBaTesibCKMX 3adad,
nnaHWpPoBaTb 1N NPOBOAUTb
nccnegoBaHmMA

Kog v Ha3BaHue NHOWKaTOpPa
KoMneTeHuunn

MK-3.1 YmeeT npoBOaunTb
aHaNn3 BHELIHECUCTEMHbIX
TpeboBaHUIN, BO3MOXXHOCTEN NX
peanusauun, onpepenset
KOHLENTYa bHbIN 1
(DYHKLMOHaNbHbIA 061K
CMCTEeMbI (MPOrpaMMHOro
CpefcTBa), BbIsiIBAEHNE ©
aHasIM3 M3BECTHbIX aHanoroB

[MK-5.1 3HaeT MeToAbl
nccnenoBaHUs NpeaMeTHON
obnactn, MaTeMaTnyeckme
MOZENN OnncaHns NpeaMeTHOW
obnactu, MeToabl ONTUMK3ALMNN
NpVKNagHbIX 3afay,
COBPEMEHHbIE METOANKM
TectnpoBaHua UC, meToamkun
OMMCaHUS N MOJIENIMPOBAHMS
6u3Hec-npoLieccos, cpeacTea
MoLennpoBaHus busHec-
npoLeccos

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

3HaHu4, YMEHWNA, HaBblKW

3HaTb: OCHOBHbIE
aPXUTEKTYpPbl MOBUIBbHbIX
KOMMYHUVKaLUR

yMeTb: (popMUPOBaTL UK
BbibpaTb 6ecnpoBogHoe
peLleHne ans gaHHon
3a4a4m

BNafeThb: HaBblkaMu
BblbOpa KOMMOHEHTOB
6ecnpoBoaHOM
APXUTEKTYpbI

3HaTb: OCHOBb
TEXHOJIOr N UMOBUIIbHBIX
KOMMYHUKaLMWIA Ha
YPOBHe, O0MycKaloLeM nx
KOH(UrypupoBaHue 1
MOWUCK HEUCNpPaBHOCTEN
YMeTb: KOH(UIrYpUpoBaTh
N HaXoOUTb
HENCMNPaBHOCTU B
NHPACTPYKTYpE 1
KOHEYHbIX CMCTEMaX
MOBUNbHbIX
KOMMYHUKaLUWi

BJAAETb: NEPBUYHBLIMMA
HaBbIKaMu
aAMUHNCTPUPOBaAHMA
MOBUNbHBIX

NHPaCTPYKTYp U
MOBMbHBIX TepMnHaJ10B

3/108
dopMa NPoOMe)XyTO4YHOM aTTecTalum:
3a4eT C oL eHKoMN

13. TpypoeMKOCTb N0 Bupam y4yebHou padboTbl

Bug y4ebHomn paboThl CemecTp 1 CemecTp 3 Bcero
AyOunTOpHbIE 3aHATMA 54 0 54
JIeKUMOHHbIe 3aHATUSA 18 18

MpaKTrnyeckme 3aHaTnS 0



Bunpg y4yebHon paboThl

NabopaTopHble 3aHATUA
CamocToATenbHasa paboTa
KypcoBas paboTa
MpomeXyTo4YHaa aTTecTaums
Yacbl Ha KOHTPOJIb
Bcero

13.1. Copep>xaHue AUCLUNJINHDBI

n/n  HanmeHoBaHue Copep)xaHue pa3gena
pasgena ONCUUMNHBI
ONCLUNMNHDI

1 BBeneHune BBeneHune B cetu,

cocToswme 13
MOOBMXHbIX Y3/10B.
becnpoBofHble U
MOOUIbHBIE CETH.

2 becnpoBofHble aBosouma n
cetn un CTaHOapThI
CTaHOapTHl 6ecnposoaHbix WPAN,

WLAN n WMAN ceTen.

3 TexHonorunu TexHonorum 2G-6G
MOBUbHbIX MOOWbHON CBA3N.
KOMMYHUKaLWIA U
CTaHOapThI

4 OcobeHHOCTK OcobeHHoCcTel
MOBUNBbHBIX IP peanusaunn IPv4, IPv6
ceTen ceTel Ha

NHPaCTPyKType
MOOWbHON CBA3N
2G-6G nokoneHui.
Peanunsaymns QoS B IP-
ceTax. QoS B 3G. QoS
B 4G. QoS B 5G.

5 CeTeBble cnybbl  [IpoeKkTUpOBaHME U

N NPUNOXKEHMNS B
MOOUNBbHBIX CETAX

peannsauuns ceTeBblX
cny>6 1 NprunoXXeHnn
B MOBUSIbHBIX CETAX.

CemecTp 1 CemecTp 3 Bcero
36 36
54 0 54
0
0 0 0
0
108 0 108

Peanusauua pasgena AUCLMNANHBI C MOMOLLbIO
OHNanH-Kypca, IYMK

DNEKTPOHHLIN pecypc «MobunbHble ceTu»,

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

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

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

DNEKTPOHHBIN 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 (pa3pensl) AUCLUNANHBI U BUObI 3QHATUMA



No HavmeHoBaHue  JlekunmoHHble [MpakTuyeckune JlabopaTopHble CamocTodTenbHas Bcero

n/n  Tembl (pa3gena) 3aHATUSA 3aHATUA 3aHATUA paboTa
1 BeeneHune 2 8 10
2 becnposogHble 4 10 12 26
cetn u
CTaHZ4apThl
3 TexHonorunm 4 4 4 12
MOBMbHBIX
KOMMYHUKaLWi

N CTaHdapThbl

4 OcobeHHOCTU 4 8 12 24
MOBUAbHBIX IP
ceTen

5 CeTeBble 4 14 18 36
Cny>06bl 1
NpUI0XKeHNA B
MOBOUNbHBIX
ceTax

18 0 36 54 108

14. MeToaunyeckue yKasaHusa ans oby4yalowmxcs no 0CBOEHUIO ANCLUMIUHDI

OucuunnuHa TpebyeT paboThbl C hanaMu-Npe3eHTaLnAaAMM NMPaKTUYECKUX 3aHATUI 1 COOTBETCTBYIOWMMU
rnaBaMm PeKOMEHAO0BaHHOMW OCHOBHOW AMTepaTypbl, @ TakXxe, 0643aTeNbHOro BbIMOJIHEHNS BCEX
nabopaTopHbIX 3a4aHuNA B KOMMNbOTEPHOM Knacce. CaMocToATeNbHAsA NOArOTOBKa K NlabopaToOpHbIM
3aHATUAM He TpebyeTca, T.K. HeobxoaMMble peKoMeHAaUMn JaloTCA B ayAUTOPUN, rTAe BbIMOJHATCS
nabopaTopHble paboThl.

CamocToaTenbHas paboTa NpoBOAUTCA B KOMMbIOTEPHbIX Knaccax ®KH ¢ ncnosib30BaHMEM MeTOANYECKNX
MaTepuanoB PacrnofioXXeHHbIX Ha y4ebHo-meTognvyeckom cepeepe ®KH "\\fs.cs.vsu.ru\Library" n Ha
cepBepe INeKTPOHHbIN YHuBepcuTeT BIY edu.vsu.ru, BbIMONIHEHUEM 3aday KOHPOUIYPUPOBaAHUS
BMpPTYyanm3npoBaHHon UC. Bo BpeMa caMoCTOSATENbHON paboThl CTYAEHTHlI NCMOAb3YIOT 3/1EKTPOHHO-
6ubanoTeYHble CUCTEMBI, AOCTYMHbIE Ha NopTase 3oHanbHon bubnnotekn BIY no agpecy www.lib.vsu.ru.
YacTb 3aaHMIN MOXKET ObITb BbINOJHEHA BHE ayAUTOPUIA Ha LOMALLHEM KOMMbIOTEPE, NOC/Ie KOMMPOBaHUS
MeToONYEeCKUX YKazaHuin n Heobxoammoro MO ¢ yyebHo-MmeToAMYecKoro cepBepa OKH.

15. Nepe4yeHb OCHOBHOMW M A,O0NOJIHUTENILHOW NINTEpaTypbl, PeCypCcoB UHTEPHET, HeoOXoaMMbIX
AN OCBOHUSA AUCLUMJIUHDI

No NCcTOYHUK
n/n
1 Pandgenbn, M.A. Cuctemsl n cet MobnnbHOM CBA3M : y4ebHoe nocobue : [16+] / M.A. Paindensa,

A.A. CnekTop ; HoBOCHBUPCKMIA rOCYLapCTBEHHbIN TEXHUYECKMI yHUBEpPCUTET. - HoBOCMBIMPCK :
HoBOCUMBMPCKMIA rOCy LapCTBEHHbIN TeEXHUYeCKMn yHmeepcuteT, 2019. - 96 . : wn., Tabn. -
Pexxum poctyna: no nognucke. - URL: http://biblioclub.ru/index.php?page=book&id=575619



Ne NCcTOYHMK

n/n

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 (hepepanbHbi yHUBepcuTeT, 2019. - 125 ¢. : un., Tabn. - Pexxum goctyna: no
nognucke. - URL: http://biblioclub.ru/index.php?page=book&id=598634

3 PakuTtuH, P. FO. KomnbloTepHble ceTun : y4ebHoe nocobue / P. KO. PaknuTuH, E. B. MocKaneHKo. —

bapHayn : Antrny, 2019. — 340 c. — ISBN 978-5-.88210-942-3. — TeKCT : 3/IeKTPOHHbIN // JlaHb
: 3/IEKTPOHHO-bMbnoTevHas cuctema. — URL: https://e.lanbook.com/book/139182

0) nonosHMTEeNbHas nTepaTypa:

No NCcTOYHUK
n/n
1 Menuxos, C.B. BBegeHune B npoduib «CncTeMbl MOBUALHON CBA3M» : y4ebHoe nocobue /

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

B) MH(OPMALIMOHHbIE 3/1EKTPOHHO-06pa30oBaTe/IbHbIE PECYPChI:

Ne n/n NcToYHUK

1 BubnunoTteka BIY, http://www.lib.vsu.ru
2 CepBep y4yebHo-MeToAnYecknx MaTepranoB PKH, \\fs.cs.vsu.ru\Library
3 O6pa3oBaTesbHbIN NOPTa DNEKTPOHHLIN YHUBepcuTeT BIY, https://edu.vsu.ru

16. NMepeuyeHb yuebOHO-MeTOogUYECKOro obecneyeHus A CaMOCTOATENIbHOW PaboThI

Ne n/m UcCTOYHUK
1 Cepsep y4ebHo-MeTOANYeckux MaTepuanoB ®KH, \\fs.cs.vsu.ru\Library

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

17. O6bpasoBaTesibHble TEXHOJIOTMM, UCNOJIb3yeMble NPU peanunsauum y4ebHON AUCLUNIUHBI,
BKJIlOYasA OUCTaHUMOHHbIe oOpa3oBaTenbHble TexHonoruun (AOT), anekTpoHHoe oby4yeHue (30),
cMeLlaHHoe obyuyeHue):

1. TexHonorum BUpTYyanusaLum:
Cpegna supTtyanusauum Oracle/Sun Virtual Box

2. ONeKTpOoHHO-bubnnoTeyHsle cuctemsl «YHuUBepcutTeTckaa bubnnoteka online» (http://biblioclub.ru) un
«JlaHb» (http://lanbook.com)

3. Obpa3oBaTeNbHbIN NOpTan INeKTPOHHbLIN YHUBepcuTeT BIY, https://edu.vsu.ru

4. CepBepHble 1 kaneHTckne OC Microsoft.



5. OnepauwnoHHasa cuctema GNU/Linux (auctpnbyTtms CentOS).

6. MO MATLAB.

18. MaTepuanbHO-TEXHUYECKOE obecneyeHne AUCLUNIIMNHDI:
1. JleKunoHHaa ayamuTopmus, OCHallleHHas BULEONPOEeKTOPOM.

2. KOMMbOTEPHbIN KAacc And npoBefeHns nabopaTopHbIX 3aHATUIN, OCHALLEHHbIA NMPOrpaMMHbIM
obecneveHmnem VirtualBox, MATLAB. O6bem onepaTrBHON NaMaTn Ha paboyee mecTo He MeHee 8b.

3. JlabopaTopma MOBUAbHLIX MPUAOKEHUA 1 urp (aya. 383).
19. OueHoYHbIEe CpeacTBa AJA NPOBeAEeHUA TeKyLL e U NPOMEeXYTO4YHON aTTecTauumn

MopsoK OLEHKN 0CBOEHMS 0byyvatoLmMmncs y4ebHoro MmaTepumana onpeaenseTcs Coaep XxaHnem
cnepyoLWmx pa3aenos ANCUUMNINHGI:

No Pasnesnbl Kon komneTeHumn Kop nHgmkaTtopa OuUeHOYHble cpefcTBa A4

n/n ANCLUNTINHBI Tekyllen aTTecTaummn
(Mopynn)

1 Pazpgenbl 1-5 MK-3 MK-3.1 KoHTponbHasa paboTa

NabopaTopHble 3agaHns 1-6

2 Pasnenbl 1-5 MK-5 MK-5.2 KoHTponbHas paboTa
JNlabopaTopHble 3agaHna 1-6

lpoMexyTo4yHas aTTecTauns

dopMa KOHTPOA - 3a4eT C OLLEHKOW

OueHoYHble CpeacTBa A9 NPOMEXYTOYHOM aTTecTalmmn

KoHTponbHas paboTa. BbinonHeHHbIe BCe Tekylme nabopaTopHble 3aaaHus.

20 Tunosbie OUEHOYHbIE CpeacTBa U MeTOAMYEeCKMe MaTepuanbl, onpeaensiolie npoueaypsl
OLeéHUBaHuA

20.1 TeKyLwW UMW KOHTPOJb YCNEeBaeMoCTH
TexHonorus npoBepneHus:

Tekyllas aTTecTauns NpoBoAMTCSA B (hOpMax MUCbMEHHLIX (MU B 3IEKTPOHHOM BUAE Ha CanTe
edu.vsu.ru) KOHTPOJIbHbIX PaboT No nekuusam n nabopaTopHbIX 3a4aHnn. OLEHKN 32 BOMPOChI KaXk 0N
KOHTPONbLHON paboTbl CyMMUMPYIOTCA U CYMMa 3aTeM HopMupyeTcs K 50-6annbHoMy 3HaveHuo. Kaxaas
nabopaTopHas paboTa OLEHMBAETCS KakK BbINOJIHEHHAA UM HEBLINOJIHEHHAA COrNacHO KpUTepuam B eé
onucaHum Ha edu.vsu.ru. B KOHLE ceMecTpa BblYNCASETCA CpefHAs OLEHKa 3a BCE KOHTPOJIbHbIE paboThl
1 nabopaTopHble 3af4aHNS. ITa OLLEeHKa ABNSETCA OLEHKOW 3a paboTy CTyAeHTa B Te4YeHue BCero
cemecTpa ¥ UCNoJSIb3yeTCa A1 pacyeTa UTOFOBOM OLEHKM Mo npegMeTy (cMm. pasgen 20.2).

CooTHOLUEeHUe noKasaTesnewu, KpuTepuesB U WKaJibl OLEHUBAHUA pPe3ysibTaToB 06y'-IeHMFI

KpuTepnmn oLeHNBaHUS KOMMNETEHLWNA YpoBeHb LLIkana oueHok
ChOPMUNPOBAHHOCTM
KOMMeTeHLUMN
BepHble 0TBETHI Ha BCE BOMPOChI KOHTPOJIbHOM paboThl. Bce  |M0BbILLEHHbI OTNMYHO
KpUTepumn BbiNoJIHEHNA 1 paboTocnocobHoOCTH B YPOBEHb
NnabopaTopHbIX 3a4aHNUSX - YAOBAETBOPEHbI.




BepHble 0TBETHI Ha 60/1bLUYI0 YaCTb BOMPOCOB KOHTPOLHOW  |Ba30Bblii XopoLuo

BbIMNOJIHEHUSA 1 PAaBOTOCNOCOOHOCTM B 1aBOPATOPHLIX
3a/laHnsX - Y[0BIETBOPEHA.

paboTbl. BoNbLIAsA YaCTb KPUTEPMEB BbIMOJHEHUS 1 YPOBEHb

paboTocnocobHocTn B nabopaTopHbIX 3a4aHUSX -

yI0BJIETBOPEHa.

BepHble 0TBETHI Ha Hanbosiee BaXKHbIe YacTU BOMPOCOB MoporoBbiit YnoBNEeTBOPUTENBHO
KOHTPOJIbHOW paboTbl. ba3oBas YaCTb KpUTEPMEB YPOBEHb

HeT unu KpaiiHe MaJsio BEpHbIX OTBETOB Ha Hanbosiee BaXKHblE
4aCTMW BOMPOCOB KOHTPOJIbHOW paboTbl. ba3oBas YacTb
KpUTEpPMEB BbINOJIHEHMS 1 paboToCNocobHOCTM B
nabopaTopHbIX 3aaHUAX - HE YAOBIETBOPEHA.

HeypnossieTBopuTESILHO

®opMMUpPOBaAHUE OLEHOK:

Mpy OLLEHVBAHMM Pe3yibTaTOB TEKYLLEW aTTeCTalln NCMNOo/b3YeTCs KOIMYECTBEHHAS LWKaa OLEHOK.
YnomsHyTas Bbile 50-6anibHas cpefiHAs oLeHKa onpenensieT ypoBeHb CHOPMUPOBAHHOCTH
KOMMETEHLMIA N BANSET Ha UTOrOBYIO OLIEHKY (CM. pa3zgen 20.2):

Bonpocbl KOHTPOJIbHOW PaboThI:

1.

10.

Kakue opraHu3auny akTUBHO (CTaHAapTbl UCMO/b3YIOT Ha MPaKTUKe Mpu co3faHum v
pa3BepThiBaHMMW) 3aHMMAIOTCA CTaHAapTM3aumen MobubHbIx ceTer ? MobnbHbIE CETU KaKUX
CTaHOapTOB pa3BepHYTbl B HALLEM pervoHe Ha faHHble MOMeHT (2020-12)7

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

CBOMMMW MPOTOKOJIaMUN CETEBOI0 U KaHaJIbHOro yposHen. Kak CTano BO3MOXXHbIM MPUMEHUTb UX B
YacTbix IP ceTax n ny6am4HoOM UHTEpPHET, KOTOopble ABAAOTCSA OCHOBOW COBPEMEHHbIX MOBUIbHBLIX
ceten (Hanpumep, B LTE all-IP core)? YTo noOHMMatOT Nog TEPMUHOM CUFHASIM3aLMA B 9TUX
NpoTOKO1ax?

YeMm oTAnyaoTcs MObUbHbIE CeTU 3 1 4 NMOKONEHNI? BO3MOXHO JIM U3MEHUTb TOJIbKO core network
npw Nepexoae v NCrnosb3oBaTb CMeCb 13 3g 1 4g 6a30BbIX CTaHUUA (T.e. NoAKoYaTh cTapble bC
3-ro NoKoJIEHMSA K HOBON MHPaCTPYKType)?

Yem oTanyaoTcs MobubHble ceT 4 n 5 nokoneHnin? Bo3MOXHO /i U3MEHUTb TOJIbKO core network
npw nepexoge 4 => 5 1 UCNONb30BaTb CMeCb U3 49 1 5g 6a30BbIX CTaHUMI (T.e. NOAK/OYaTb
cTtapble bC 4-ro noKoseHns K HOBOWM UHPaCTPYKType)?

. Kakune npobaembl BO3HUKJIM C OCHOBHbIM "r0JI0COBbIM, 3BOHKKN" CEPBMCOM NpU nepexome oT 3 K 4-my

MOKONEHNIO MOBUBbHBIX ceTen? Kak OHM peLleHbl (BapnaHTbl peLLeHNiA) Ha NpakTUKe B HacTosLlee
Bpema?

Kakne 06bI4HO CTaann NpoxXoasT NOKoaeHns MobuabHOM CBA3M? Ha Kaknx CTaansix B HAcT. BpeMs
HaxogaTca 4, 5 1 6 nokoneHns? Kakune 3agayqv 6biav nocTaBeHbl nepeq CeTamm 5 nokoneHns?
Kaknm obpa3om ByaeT oCyLLecTBAATLCS nepexoq oT 4 K 5 nokoseHuto (noTpebyeT am 3To
NMKBMIaumm obopynoBaHna 4 nokoneHusa nnu, ecam bynyTt paboTtaTe BMeCTe, TO KakuM obpazom)?

. B ceTax 4 nokoneHus v Bbllle, NPOU30LLIO pa3feneHve B3aMMoLenCcTBUI Ha data plane u control

plane (3To noTpeboBaso HOBbIX/0BOHOBIEHHbIX NPOTOKO10B). 115 Yero 310 6bI10 caenaHo?

B ceTsx 4 noKoNeHNs Kak HavnMHaeTcs B3anmogencrteme UE € CeTblo, Kak NPONCX0ANT NpoBepKa
NOOJIMHHOCTK aboHeHTa? Kak n3MeHUTCS NpoBepKa NoAJIMHHOCTY B POYMUHTE?

Kak Ha3Ha4aloTCa agpeca Ha XOCThl B NpoToKoNe IPv6: BapuaHThbl HazHavyeHuin? Ecnm nocMoTpeTb
IPV6 KOHGMrypaLuio nHTepgenca XocTa Uan poytepa, BUAHbI agpeca pa3Horo Tuna: Kakue Tunbl
apecoB acCoLMUPYIOT C UHTepdencammn, Hem OHN OTINYAIOTCSA, YTO O3HAYaEeT CaeL ¥ YACAOo nocne,
Hanpumep, /647

Bbl pa3paboTanm cepBuc peasibHOro BpeMeHu (orpaHnyeHne Ha Makc. 3a4epXXKy 1 Ha NpoLeHT
noTepb NakeToB), KOTOPbLIN ByAeT NCNOJ/Ib30BaTb Kak MOBULHLIN, Tak U NPOBOAHON cerMeHThl. Kak
MOXXHO YBE/INYNTb BEPOSTHOCTb paboTOCNOCOBHOCTL Ballero cepsmca (onuwnTe getanbHoO, Kakue
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24,

aenctena notpebytotcs)? Kak moxxHo 100% rapaHTupoBaTb paboTocnocobHOCTL Ballero cepsuca
(onuwwnTe geTanbHO, Kakne OencTBmsa noTpebyoTcs)?

Kak MO>XHO NOBANATb Ha Ka4ecTBO CBA3W A5 pa3paboTaHHOro CBOEro cepsrca B NPOBOAHOM
CermMeHTe 4Tobbl: 1- yBENNYNTL BEPOATHOCTb PaboTOCNOCOBHOCTM, 2- rapaHTUPOBaTh
paboTocnocobHoCTh ? OnNuWMTE feTanbHO, Kakne aeicTens notpebyroTcs B 1 1 2 cnyyasx.

Kakune n3meHeHuns npounsownm B peannsaumm QoS npu nepexoge oT 4 K 5 NOKOSIEHNO MOBMABbHbBIX
ceten?

[oyeMy CKOPOCTU MHTEPdENCOB, CBA3AHHbLIX C LUMPOBONA TenedoHnen (B T.4. U Mpu apeHae 3TuX
JIMHWIA ONS TpaH3uTa VIHTepHeT-TpadrKa) MMeoT HEPOBHbIE, He cTerneHn 10 3HaYeHus, Hanpumep,
1536, 2048 K6ut/c n 7.n.? OTKyOa B3SJMCb 3TW 3Ha4YeHna?

He paboTaeT becnpoBofHas ceTb, ncrnonb3ytowasa WPA-Enterprise ayTeHTUdMKauuio (komaHaa ping
Ha agpec WwWw.vsu.ru gaet ownbky, a N3 NpoBOAHON ceTu - BCé paboTaeT). HeT nHdopmauum o
ToM, paboTana M faHHaa 6ecnpoBofHas CeTb Koraa-nmbo (T.e. BO3MOXKHa owunbka(n)
KOH(Urypaumm NHPpacTpyKTypbl CeTK). YTO U B KaKOW NOCe0BaTeIbHOCTY HYXXHO NPOBepATh U
KaKue BbIBOLbI AenaTb U3 pe3ynbTaToB NpoBepkn? NB BCNOMHUTE N3 KaKWUX 3/1IEMEHTOB COCTOUT
NHppacTpykTypa Wi-Fi IP-ceTsb.

Moyemy uHorga snagenblbl Wi-Fi yCTPONCTB, U3MEHSIOT UX KOHUTYpaLMIO YKasbiBas apyrue
CTpaHbl IoKannsaymm?

HeobxoamMo BbINOSHUTE KOHGUIypupoBaHue cBs3n AAA-cepBep - TOYKa LOCTYMa: nepeyncanTe
OCHOBHbIE 3/1eMEHTbI/HAaCTPOVKN 1 06BbACHNTE Ha3HaYeHNe Ka)kaon.

MoyeMy npun KonuyecTee KaHanos 11-14 B guanasoHe 2,4 TL, B O4HOM TOYKE NMPOCTPAHCTBA
MO>XHO MCM0J1b30BaTb TOJIbKO TPU KaHana? Kakme CyLecTBYIOT BapuaHThl NOJly4YnUThb eLle O4HY niu
HEeCKONbKO He3aBMCMMO paboTalolwmx To4YeK AOCTyna B 3TOM e 061acTu, 4To 1 nepsble Tpu?

Ons Yero Heobxoamm Pagnyc-CekpeT? YTO KOHKPETHO OH 3alUuLaeT 1 Kakune nocneacteus dynyT B
cJly4yae ero npocToThl?

[n1a 4ero 4acTo MCNoJsb3yloT pasHble IP-ceTn ona RADIUS-cepBepa 1 To4eK C 0LHOW CTOPOHBI, 1
ana knnentos, DHCP, DNS-cepBepoB C Apyron CTOPOHbI?

Kak MOXHO yBeIN4nNTb KOJIMYECTBO HE3aBUCUMbIX KaHasI0B CBA3W He pacLUMpAs YaCTOTHbIN
AuarnasoH, He BBOASA HOBblE AMana3oHbl YHacToT? Hanpumep, eCTb TObKO 1 YaCTOTHbLIN AManasoH,
HO NPOMYyCKHas CNoCobHOCTb ero HegoCcTaTo4YHa ANa paboTbl abOHEHTOB CceTH, a Apyrue 4YacToTHbIe
KaHasbl - HeLOCTY MHbI.

OT Yero 3aBMCUT MakCMMasbHasa NponyckHasa cnocobHocTb BecnpoBoAHoM ceTu, paboTatoLein B
3aflaHHOM OrpaHUYeHHOM 4YacTOTHOM AMana3oHe? KakuM 0bpa3om OT MOKOMAEHMS K NMOKOJIEHNIO
yhaeTcs yBeminBaThb NPONyCKHY CNocobHOCTbL BecnpoBoHbIX CeTen (mepedyncanTe sce
N3BECTHbIE BO3MOXHOCTHK)? Nlo4eMy Mpu BbICOKMX 3HAYEHUSAX NPONYCKHOW CnocobHOCTH
HecnpoBoAHON ceTn, 3hPeKTNBHAA CKOPOCTb Nepelayn (Hanpumep, hanna) 3HaYNTENIbHO HUXKeE
MaKCMMasbHOW onpefeneHHon B CTaH4apTe? HanpuMep, MakCcMManbHasa ckopocTb Ha Wi-Fi-kapTe
yka3zaHa 300M6uT/c, HO 3hheKTMBHAN CKOPOCTb He npeBbiaeT 100MbuT/c (kakne MoryT 6biTh
NPUYNHbBI?)

Y10 03HavaeT QAM-64 B XapaKTepucTukax ctaHfapta? YTo N3MEHUTCS Npu UCNnosib30BaHUN
QAM-256 no cpasHeHuio QAM-64. Mo4vyeMy npu Hannyum nonnepxkm QAM-64 B cTaHLapTe, peasibHO
MOXeT 1cnosib3oBaTbCs QAM-16 unm 8? Kakne meToAbl pafuMoLoCTyna UCNOJb3YOTCS B
6ecnpoBOAHbLIX N MOBUBbHLIX CETAX B HACTOSALLEE BPEMS U KaK OHW U3MEHATCS B banxanwem
bynyuiem?

Kak BauseT MeTo AOCTyna K cpefe Ha MaKCUMaJsibHYI0 MPOMYCKHY0 cnocobHOCTL 6ecnpoBoLHON
ceTu? B 4em ocobeHHOCTM MeToAa AOCTYyNa K cpeae B 6ecnpoBOfHbIX CETSAX MO CPAaBHEHUIO C
NPOBOAHLIMM ( C TOMONOrME WIHA, KOHEYHO)? Kakne n3meHeHns B METOL L0CTyNa K cpefe BHOCUT
TexHonorua MIMO?

Kakum cnocobom obecneymBaeTcs OPTOrOHaIbHOCTb (HE3aBMCMMOCTb) OTAE/bHbIX MOAHECYLNX B
OFDM? MoryT nn pa3sHble nogHecywme (buHsbl, bin) UMeTb pa3Hblie KOJ-Ba CUMBOJIOB (TOYeEK) B
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CUrHaNbHOM co3Be3amnmn? OT Yyero 3aBUCUT BbIOpaHHOE KOJ-BO To4ek: 8, 16, 64... 7

Kakune 2 0CHOBHble apxXUTeKTypbl noaaepxusatoT cet 802.11b/g/n/ac? OTanyma B Tpebyemom
obopyLoBaHUM ANs 3TUX 2 apxuTekTyp. Kakne npobnembl BO3HMKaOT B 6€CNPOBOAHbIX CETAX C
NPOTOKOJIOM AOCTYMNa K Cpefde 1 Kak OHU peLlatTcsa (novyemy Henb3s ncnosibzoBaTe CSMA/CD Kak B
KabeNbHbIX ceTax?

B 4yeM nges ncnosb3oBaHUs TyHHeNeN B cliydae, Korga aboHeHT HaxoauTCS B roCTeBOW ceTu?
Kakue nocbl 1 MUHYCbl CYLLECTBYIOT Y TaKoro peleHns? ECTb nn afibTepHaTUBHbIE peLleHuns (ans
cnyvyas HaxoxzaeHus aboHeHTa B roCTeBOW CETM) U KaKoe ucnonb3yetca B LTE-ceTax?

B yem npes ncnonb3oBaHMa NPAMON MapLUpyTU3aLmMmK B Cyyae, Korga aboHeHT HaxoauTca B
rocteBon ceTn? Kakue nachbl U MUHYCbl CYLLECTBYIOT Yy Takoro pewleHnsa? ECTb in
aJibTepHaTUBHbIE peLleHuns (AN cnydYas HaxoXaeHnsa aboHeHTa B rOCTEBOW CeTU) N Kakoe
ncnonb3yetca B LTE-ceTax?

Kak pelsaeTcs npobnema obHapyxeHus 1 cBA3M ¢ aboHeHTOM B MobubHbIX ceTax LTE B cnyyae,
Korfha OH HaXxoA4MTCA B TOCTEBOW CeTu?

PeweHune npobnembl 0bHapy>XeHNs 1 CBA3W C abOHEHTOM B MOBMAbHbLIX CETSAX B Cy4Yae, KOrha OH
HaxoAMTCS B rOCTEBON CETU - 4acTb (DYHKLMOHaNa MOBUAbHON NHGPACTPYKTYPbI C Havana u o
CaMbIX NOC/eAHNX MOKONEeHNU MobubHOM ¢BA3W. CyLLeCTBYIOT /M pelleHns 3Toi npobnemsl ons
06bI4HbIX IP-ceTel 1 4To 0HO cobol npeacTasnseT B 06WmMx YepTax? ECiM cywecTByeT, HaCKOJIbKO
LUNPOKO MUCMNOJIb3yeTCs 1 noyemy (Balwe MHeHue) ?

Y10 Takoe TYHHeNMpoBaHNe 1 aBTOTYHHEIMPOBAHMNE 1N KaK 3TO CBA3aHO C BHeApeHueM IPv6?
OnuwwnTe paboTy 1 cueHapun npumeHeHuns IPv4-over-IPv6.

Y10 Takoe TYHHeNMpoBaHNe 1 aBTOTYHHEIMPOBAHMNE 1N KaK 3TO CBA3aHO C BHeApeHueM IPv6?
OnuwwnTe paboTy 1 cueHapun npumeHeHuns IPve-over-IPv4.

JlabopaTopHble 3apaHun:

1. NabopaTopHoe 3aaaHne Ha KOHMrypuposaHme QoS ans pasHbix BULOB Tpadurka (MoLenmpoBaHme,

[Pv4).

2. labopaTopHoe 3afaHne (MoaenmpoBaHue, IPv4) Ha cMellaHHy0 apxutekTypy (WiFi, 3G).

3. JlabopaTopHoe 3afaHne (MoaenMpoBaHue, IPv6) Ha cMellaHHy0 apxutekTypy (WiFi, 3G).

4. NabopaTopHoe 3amaHne (MogennposaHue, IPv4) Ha ceTb |0T 3a4aHHOR TONOOTr K.

5. labopaTopHoe 3aflaHne Ha KJIMeHT-cepBepHoe ceTeBoe npuioxeHne OC Android.

6. JlabopaTopHOoe 3afaHne Ha guarHocTudeckoe npunoxerHune ans OC Android (WiFi n 3-4G).

OueHKa OCTaTO4YHbIX 3HAHUH

nK-3.1

3afaHunsa 3aKpbITOro Tuna

1.

2.

BbibepuTe CKOPOCTM MHTEP(ENCOB, KOTOPbIE MOTYT BbIThb Y MHTepgencos SDH-nepapxu
A. 64,2048
B. 10, 100
C. 10, 100, 1000
D. 16, 32, 64
E. 1024, 2048
Kakune 06bI4HO CTaauy NpoxoasaT nokoneHms mobunbHom ceasu 3G, 4G, 5G, 6G ?
A. PaspaboTku (R&D), NMnaHuposaHne, TpeboaHus, CTaHgapTu3aums, Pa3sepTbiBaHne, OLeHKa
B. MnaHupoBaHue, Pa3zpaboTkn (R&D), TpeboBaHua, CTaHgapTu3aumns, Pa3sepTbiBaHue, OueHKa
C. Pazpabotku (R&D), CtaHgapTusauus, NMnaHuposaHune, TpeboBaHus, Pa3BepTbiBaHne, OLeHKa



D. Pa3paboTku (R&, MnaHuposaHue, TpebosaHua, OueHka, CTaHgapTu3auus, PassepTbiBaHue.
E. MnaHnpoBaHue, PazpaboTtku (R&D), CTaHmapTusauns, TpeboaHusi, PassepTbiBaHne, OLEeHKa
3. DiffServ pns pa3paboTaHHOro cepsuca B NPOBOLHOM CErMeHTe MOXeT M03BOJIUTb
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
4. DSCP nns pa3paboTaHHOro cepeuca B MPOBOAHOM CEFMEHTE MOXKET MO3BOJINTb
A. rapaHTupoBaTb paboTocnocobHOCTb
B. rapaHTupoBaTb 3afaHHOE 3Ha4yeHue NPonyCKHON CNoCOBHOCTK
C. NoBbICUTb NPUOPUTET TParKa CepBmnca N TeM CaMbIM rapaHTUPOBaTb ero
paboToCnoCobHOCTb B YCIOBUSAX BbICOKOW 3arpy3Kmn ceTu
D. noBbICUTbL NPUOPUTET TpadrKa CepBuca 1 TeM CaMbIM MOBLICUTb BEPOATHOCTL €ro
paboToCnoCOBHOCTM B YCI0BMAX BICOKON 3arpy3Ku CETK
5. Moyvemy npu Hanu4mn nognepxkn QAM-64 B cTaHOapTe, peasibHO MOXKeT UcnoJsib3osaTbca QAM-16
nnn 8?
A. 015 yBeANYEHUS CKOPOCTU nepefadn SaHHbIX
B. And ymeHbleHMsa ownboK npu nepefaye AaHHbIX
C. 4Nna yMeHbLUeHUs 3a4epXXKN nepefadn SaHHbIX
D. ong ysennyeHns sPeKTUBHOCTN UCMOIb30BaHNA PagMo4acTOTHOrO pecypca
6. RSVP ons paspaboTaHHOro cepsuca B NPOBOAHOM CErMEHTE MOXXET NMO3BOUTb
A. BbINOMHWUTL KIAaCcCUMKALMIO TpadKa U TEM CaMbiM rapaHTUpoBaTb paboTocnocobHOCTb
cepBuca B YCJI0BMAX BbICOKOW 3arpysku CeTu
B. BbINONHUTHL MapKUPOBKY Tpadrka N TeM CaMbliM FrapaHTUpPoBaTb paboTocnocobHOCTL cepBuCa
B YCJIOBUSIX BbICOKOW 3arpy3ku ceTu
C. 3ape3epBMpoOBaTb pecypchbl BbIBPaHHOro CeTeBOro YCTPONCTBa M TEM CaMblM rapaHTUpPOBaThb
ero paboTocnocobHOCTb CepBuca B YCNOBUAX BbICOKON 3arpy3Ku ceTu
D. 3ape3epBrpoBaTb pecypchl CETY B LiesIoM OJ15 TpaduKka Cepsrica U TEM CaMbIM
rapaHTUpPoOBaTh ero paboTocnoCobHOCTb B YC/IOBUSAX BbICOKOW 3arpy3Ku ceTu
7. BO3MOXHO NN M3MEHUTb TONbKO core network npu nepexone 3g->4g 1 UCMNOJb30BaTb CMeCb U3 3g U
4g 6a30BbIX CTaHUW (T.e. NoAK04aTb cTapble BC 3-ro NOKONEeHNs K HOBOW MHPPACTPYKType 49 )?
A. BO3MOXHO
B. HeBO3MOXHO
C. BO3MOXHO, HO TOJIbKO B pexume 4G NR
8. BO3MOXHO /I U3MEeHUTb TOJIbKO core network npu nepexone 4 =>5 1 Ncnonb3oBaTb CMeCb U3 49 U
5g 6a30Bbix cTaHUWK (T.e. noaka4YaTb cTapble bC 4-ro NoKoneHnsa K HOBON MHMPACTPYKType)?
A. BO3MOXHO Nofkto4aTb cTapble BC 4-ro NoKoneHns K HoBoW MHPPacTpykType 5G?, HO He B
pexnme NR
B. HeBO3MOXXHO noaksoyaTb cTapble bC 4-ro nokoneHnsa K HOBOM UHMPaCTPYKType 5G
C. BO3MOXHO noAkJ4yaTte ctapble BC 4-ro NokosieHns K HOBON MHpacTpyKType 5G B pexume
5G NR
9. Ons yero HeobxoamMm Pagmnyc-CekpeT, HTO KOHKPETHO OH 3alUuLaeT 1 Kakune nocneacteus bynyT B
cJly4ae ero npocToThl?
A. Tpauk Mexay To4kon goctyrna u AAA-cepsepom
Tpauk Mexay KiveHToM 6ecnpoBofHOM CETU U PecypCcoM NPOoBOAHOW
Tpaduk mexay AAA-cepBepoM 1 pecypcoM NpoBOAHON CceTu
Tpaduk mexay DHCP n AAA cepsepamu
Tpaduk mexay DNS n AAA cepsepamu

mOUOw



10. Bo3MOXXHO€ KO0JI1-BO CMMBOJIOB B CMIHaJIbHOM CO3BE34MMN NogHecyLwmx (6unsl, bin) OFDM?
A 8

Oow
U o~

3ajaHua OTKPbLITOrO TUMa

1. Bnagenbubl WiFi yCTPONCTB, M3MEHSIOT NX KOH(UIYpaLIMIO YKa3blBas Apyrue CTpaHbl IOKanu3aumm ans
YBEIMYEHUS

2. Konun4yecTtBo KaHasnos 20Ml'L, B gnana3oHe 2,4 [Ty, B O4HON TOYKE NPOCTPAHCTBA PaBHO

3afaHue C pa3BEPHYTHLIM OTBETOM

1. Kak HaunHaeTcs B3aumoneinctene UE ¢ ceTblo 4 MOKONIEHMS, KaK MPOMCXOAUT NPOBEPKa NOAJMHHOCTU
aboHeHTa? Kak M3MeHMTCS NpoBepKa NOAJMHHOCTM B POYMUHIe?

MNK-5.1

3a[aHun4a 3aKpbITOro TUNna

1. Kak pewaeTtcs npobnema obHapyxeHna 1 CBA3M ¢ abOHEHTOM B MObUbHbIX ceTax LTE B cnyyae,
Korga OH HaxoA4MTCA B rOCTEBOW ceTu?

A. C NOMOLLbIO YCTAHOBKM TYHHENS MeXAYy MOOUbHBLIM YCTPONCTBOM M AOMaLUHUM P-GW

B. € NOMOLLbIO YCTAHOBKM MPAMOro CoeANHEHNs MeXy MOBUIbHbIM YCTPOMCTBOM M LOMALUHUM
P-GW

C. c nomoLblo YCTAaHOBKYM TYHHeNA MeX Ay MOOWUIbHbIM YCTPOMCTBOM U AOMALWHUM S-GW

D. C NOMOLLbO YCTAHOBKM TYHHENS MeXAY MOOUIbHBIM YCTPOMNCTBOM U rocTeBbiM P-GW

2. Kakow cnocob mapupyTusaumm npumeHsetca B ceTax LTE gnsa peanusaumm MobunbHOCTH (CBA3M C
aboHeHOM Korfa OH B rocTeBow ceTun)?

A. npsamon

B. KOCBEHHbIN

C. AnHamMunyeckunmn

D. TyHHeNbHbIN

3. He paboTaeT 6ecnpoBogHas ceTb, ucnonb3yowas WPA-Enterprise ayTeHTUdMKaumo (KoMaHaa ping
Ha aJpec Www.vsu.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)
KOH(Urypaumm NHPPacTpyKTypbl CeTK).YTO 1 B KaKOW NocaefoBaTelbHOCTW HYXXHO NPOBEPATb U
Kakue BblBOLbI AeflaTb U3 pe3ynbTaToB NpoBepKun?

A. OnpenenuTb cocTosHne WiFi-nHTepdenca; Tekywyto IP-koHUrypauunio; 4OCTYNHOCTb LLU03a
NO-yMONYaHUIO; LOCTVXKUMOCTb XOCTa B KOPNOPaTUBHON CeTU; AOCTUXMMOCTb XOCTa B
VIHTepHeT; pa3pelueHmne NMEH.

B. OnpenennTb coctodHmne WiFi-nHTepdeinca; TekyLuyto IP-KoHGUrypaLuio; paspeLlleHne NMeH;
LOCTYMHOCTb LUJI03a NO-yMOJI4aHUIO; LOCTMXKUMOCTb XOCTa B KOPNopaTUBHOW ceTu;
[OCTUXMUMOCTbL X0CTa B IHTepHerT.

C. Onpepenutb cocTosiHne WiFi-uHTepdeinca; TekyLyto IP-KOH(pUrypaLmo; LOCTUXUMOCTb
X0CTa B KOPNOPaTUBHOW CETW; AOCTYMHOCTb LWJI03a NO-yMONYaHWNIO; LOCTVXXUMOCTb XOCTa B
VIHTepHeT; pa3pelueHmne NMEH.

D. OnpenennTb Tekywyto IP-koHpurypaumio; coctosHne WiFi-nHtepgenca; 4OCTXUMOCTb
X0CTa B KOPMOPaTUBHOW CeTU; [OCTYNHOCTb U032 MNO-yMOJHAHWUIO; LOCTMXKUMOCTb XOCTa B
NHTepHeT; pa3pelleHne NMEH.

E. Onpepenutb coctosaHue WiFi-uHTepdenca; TekyLwyto IP-koH(puUrypaLumio; LOCTUXMUMOCTb
X0CTa B KOPNOPATUBHOW CETW; LOCTMXKMMOCTb XOCTa B IHTEpHET; pa3peLLeHne UMEH;
LOCTYMHOCTb LWJIK03a MO-YMO4aHUIO.



4. Kakmm cnocobom obecneynBaeTcs OPTOroHa bHOCTb (HE3aBUCMMOCTb) OTAENbHbLIX NOAHECYLLMX B
OFDM?
A. npsmbiMm npeobpa3oBaHnem dypbe
B. obpaTHbIM Nnpeobpa3oBaHmem Pypbe
C. npeobpasosaHuem Yosua
D. Bensnet-npeobpasoBaHmem
5. Kakoi 0CHOBHOIN MeTof, peLlleHmnsa npobaem, KoTopble BO3HUKJIN C OCHOBHbLIM "r0JI0COBbIM, 3BOHKK"
CEPBMCOM MpU nNepexone oT 3 K 4-My MOKOJIEHNIO MOBUbHBIX CeTen?
A. VOLTE, CS-Fallback
B. GPRS
C. VoWifi
D. VoNR
E. HSPA
6. BbibepuTe ypoBHU (MNOCKOCTN) apXUTEKTYpbl ceTu LTE
A. data plane u control plane
B. data plane n management plane
C. control plane n management plane
D. data plane u call plane

7. BoibepuTe 3ama4m pellaemMble Ha ceTeBoM obopynoBaHun ons obecnedeHns rapaHTuii QoS

Knaccnpukaums

1. MapKUpOBKa
2.

1. yrnpasJ/ieHne ceaHCaM/Bbl30BaMm
3.

1. pe3epBupoBaHue
4,

1. ayTeHTUnKaLuns
5.

1. aBTOpU3auLmsa
6.

1. MapLpyTr3auns
7.

8. BoibepuTe 3apa4m pellaemble Ha ceTeBoM obopyaoBaHum ansa obecneveHns npuopuTesauunmn Tpaduka B
paMkax QoS

1. Knaccuukaums



1. MapKMpOBKa

2.

1. yrpasJieHne ceaHCaMu/BbI30BaMu
3.

1. pe3epBupoBaHme
4,

1. ayTeHTUnKaLns
5.

1. aBTOpU3aLuns
6.

1. MapLupyTr3aLns
7.

9. Kak MO>XHO YBEJINHYNTb KOJINYECTBO HE3aBUCUMbIX KaHa/10B CBA3WN HE paclLnpas YaCTOTHbIN AMana3oH,
He BBOSA HOBble Anarna3oHbl YacToT?

1. npumeHeHnem MIMO
1.

1. NCMNOJIb30BaHNEM HaMpaBJ/IeHHbIX
2. AHTEHH

1. yBeIM4eHneM noJiochl CUrHana
3.

1. yMeHbLUEeHMeM NoJIoChl CUrHana
4,

1. yBeJINYEHNEM MOLLHOCTMW CUrHana
5.

10. Kakune opraHu3aLum akTUBHO (CTaHAAPTbI UCMOb3YIOT Ha NMPaKTUKe NpW CoO34aHnn 1
Pa3BePTbIBAHMM) 3aHUMAOTCS CTaHA4apTU3aUMen MOBUIbHBIX CETeN ?

1. 3GPP

1. ITU



1. IEEE

1. ISO

3ajaHune OTKPbLITOro Tuna
1. Konn4yecTBO OCHOBHbIX apXUTeEKTYp, KoTopble nogaepxusatoT cetn 802.11b/g/nfac _ ?

2. Pa3Hble IP-ceTn gnd pagyc-cepeepa 1 TOYEK C OAHOM CTOPOHbI, U ans knneHtos, DHCP, DNS-cepBepoB ¢
LpYyrov CTOPOHbI UCMOb3YIOT 415 NOBbILLEHNS

3afaHune C Pa3BEPHYTHIM OTBETOM

1. Heob6x0A4MMO BbINONHUTbL KOHPUTrypupoBaHue ces3n AAA-cepsep - ToYKa A0CTYyMa: nepevyncanTe
OCHOBHbI€ 3/1IeMEHTbI/HaCTPONKMN 1 0BOBACHNTE Ha3Ha4YeHne Kaxxaon.

20.2 MpoMeXxXyTouyHasa aTrecTaums
TexHonormsa npoBeneHuns:

MpoMeXxyToYHas aTTecTauus NpoBOAUTCS B PopMe MUCbMEHHOW KOHTPOJIbHON paboTbl Npw
06513aTeNIbHOM YC/I0BUW BbIMOIHEHWS B TE@YEHUE CEMECTPa BCeX S1abopaTopHbIX 3a4aHUIA U C y4eToM
MOJYYEHHbIX TEKYLLMX OLeHOK. OLLEHKM 3a BOMPOChI KOHTPOJIbHON PaboThl CyMMUPYOTCS, CyMMa
HopMupyeTcs K 50-6annbHOMyY 3Ha4eHuIo.

TPEGOBaHMﬂ K BbINOJIHEHUIO 3a4aHUMN, LUKAJbl U Kputepuu oueHuBaHuA

Mpwn oueHNBaHUKN pe3ybTaTOB MPOMEXYTOYHOM aTTeCTaLUN NCMOb3YyeTCA KOIMYeCTBEHHAs WKana
oueHoK. CoraiacHo NonoXKeHuto 0 6anbHO-PENTUHIOBON cncTemMe obyyeHns, 50-bannbHas oueHKa 3a
NTOrOBYI KOHTPOJIbHY0 paboTy CKnaablBaeTCs C OLLEHKON, NOJlYHYEHHOW MO MTOraM aTTecTauui.
MonyyeHHoe 100-6anibHOE 3HaYeHUe onpenenseT ypoBeHb CHOPMUPOBAHHOCTU KOMNETEHLMIA 1
NTOrOBYIO OLIEHKY (COra1acHO MONOXKEHMI0 0 BanabHO-PENTMHIOBOM cucTeMe 0By4yeHns):

oLeHKa «oTam4Ho» - 90...100 6annos
oLeHKa «xopowo» - 70...89 6annos
OLleHKa «yfoBneTBoputensHo» - 50...69 6annos

OLleHKa «Hey10BieTBopuTENbHO» - 0...49 6annos

MepevyeHb BONPOCOB K UTOFOBOM KOHTPONIbLHOM paboTe:

=

ApxuTtekTypa 3GPP 1 LTE ceTen

ApxuTekTypsbl l0T.

MNpeanonaraeMas apxutekTypa ceten 6G.

AyTeHTugukauma n astopusaunsa s WLAN ceTax.

HanpasneHus 3sonounn ceten MobunnbHON CBA3N.

MobuIbHOCTb (POYMUHI) B CETAX COTOBOWN CBA3W: BapUaHTbl PELUEHUI, TYHHeIMpoBaHue.
Peanun3auns MobUIbHOCTA B CETSAX COTOBOW CBA3M 4G (POYMUHT).

Peanmsauma mobunbHocTh B IP-ceTaX.

CWrHasibHO-KOA0Bble KOHCTPYKLIMM B CUCTEMAX nepeaayn AaHHbIX COTOBbLIX CEeTew.
OpraHusauusa QoS B ceTax 4G.

. IHpacTpyKTypHbIN pexum Wi-Fi-ceTen ¢ AAA-cepBepoM.
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12. MIMO-TexHoMOrnN.
13. OFDM.



