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AHHOTauum (KpaTkoe coaepkaHue) AucuunnuH (Moaynen), NpPakTuk,
npoceccuoHanbHbIX Moaynen:

Nupekc

HanmeHoBaHue AoUCUUNIIUH U UX OCHOBHbIE pa3genbl

Bnok 1

ANCLUUTIIUHBI (MOAYIIN)

O6s3amenbHas yacmab

51.0.01

ApxutekTypa M NPUHUUNBLI MNPOEKTUPOBAHUS KOHBEPreHTbIX
ceTen U cuctem

3akoHodaTenbHble UM peKkoMeHAaTesNbHble [OKYMEHTbl OTpacsv
cBA3b. CeTb 9NEKTPOCBA3N Kak CMCTEMa MacCoBOro obcnyxuBaHus,
obecneuymBaroLllaa peanusauuio ycnyr € 3adaHHbIM KavyeCTBOM.
TpaHcnopTHas ceTb, CeTb peanu3aumm JOrnKM  ycryr, ceTb
aboHeHTCcKoro goctyna. Tunbl ceTen ANEeKTPOCBA3M C KOMMYyTaunen
KaHanoB. Tunbl ceTen aNeKTpoCcBA3n ¢ KOMMyTauuen nakeTo. Cetu
C patarpaMMHbIM  PeXMMOM KOMMyTauun naketoB. Cetun c
BUPTYanbHbIM PEXMMOM KOMMYyTauuwm nakeToB. [MakeTHble ceTn C
KOMMyTaumen no metkam - IP/MPLS.

51.0.02

OGecneyeHue KayecTBa MYNbTUMEAUNHbIX ycnyr B
6ecnpoBOAHLIX CeTsAX

dopmmpoBaHme npeactaBneHMst 06  OCOBGEHHOCTAX  nepedaudn
MynbTUMEAMNHOIO Tpadmka no 6ecnpoBOAHBIM CETAM  Pa3fMYHOIO
HasHayeHnss U MeTogax obecrneyeHns KavectTBa OOCHYXMBAHUS W
OLIEHKM KayecTBa ycnyr nonb3oBartefnieM. 310 AOCTUraeTcs U3yYyeHnem
OCODEHHOCTEN BOCMPUATUS  MYNbTUMEOVUNHOTO KOHTEHTA, BMMSAHUS
MPOLIECCOB Mepefayn ero Mo nMakeTHbIM CeTAM Ha  KayeCTBO
BOCMPUATMSA, METOOOB NpodhunmpoBaHuss Tpacdmka ©  MeToaoB
NOBbILLEHMSI MOMEXOYCTONYMBOCTM pagmoKaHana.

51.0.03

Teopusi 3NEeKTPOMarHATHOM COBMECTUMOCTU PaAUNO3NEKTPOHHbIX
CpeacTB U cUCTEM
BeepneHne B npobnemy OMC. OCHOBHblE TEPMUHBI U ONpeaeneHus.

Bonpocebl ynpaBneHus pagMo4acTOTHbIM pecypcom.
Knaccudmkaums nomex. WCTOYHMKM ©  peuenTopbl  MOMEX.
CTpykTypHas cxema pagvonepegaTyuka. Knaccudvkauna

n3nydYeHnn paguonepenatymka. MNobBOYHbIE U3NYYEHUS U NPUYKHBI
MX BO3HUKHOBEHUS. [laHopama u3nyyvyeHuss paguonepegatyuka.
CtpykTypHasa cxema paguonpmemHuka. OCHOBHOM U MOOOYHbLIN
KaHanbl npoxoxaeHusi nomex. N3bmnpatenbHOCTb NpMéma. AHTEHHDI
CUCTEM  paguocBA3N  pasnuyHbIX  Auvana3oHoB.  OCHOBHble
napameTpbl npuémonepenaroLmx aHTEHH. dakTopbl,
onpegenstoLwmne pacnpocTpaHeHne Nones3Horo curHana n nomex ang
pasfiMyHbIX  AMana3oHOB  4acToT. YpaBHEHWEe  paguocBs3W.
MHoxunTenb ocnabneHns nonsi cBOGOAHOro NPOCTPaHCTBA. JTanbl
oueHkmn OMC B peanbHOM anekTpoMarHUTHoW obcTaHoBKe (Ha
npuMmepe HaszemHoro TB BelaHusi). YacTOTHbIN N 3HEPreTUYEeCKUI
aHanu3 nomex. 3alnTHoe cooTHoweHne. OueHka HanpsXXeHHOCTU
nona nosie3Horo curHana v nomexu B Todke npuema. Cnyyan
NMOCTOSIHHOW, TponocdepHon U uMnynbCcHoM nomexun. OueHka
MaKCMMarnbHOro paguyca 30Hbl 0BCnyXvBaHusa paguonepenaTymka
B MPUCYTCTBUN POHOBLIX U MHAYCTPUASIbHBLIX MOMEX AN CUCTEMbI
aHanoroeBoro u uugposoro TB BelwaHus. PacyeT peanbHOro
paguyca 30Hbl 06cnyxmeaHna cuctemol TB BelaHna B NpUCYTCTBUM




MellaLwWwmx nepegaTtynkos. Bonpockl onTMManbHOro 4acTOTHOro
NNaHMpoBaHUA AOns  cUcTeM nNoABWXKHOM paguocBaAsu. Pacyet
KoopAMHaUMOHHOro pacctosaHnda. Bonpocbl OMC pagunopenenHbix
nnHu. Bornpocbl OMC cucTem CnyTHUKOBOW CBA3WU. TexHuyeckue
meToabl obecneyeHna JSMC. OpraHun3aunoHHble  MeToAabl
obecneyveHna SMC.

51.0.04

UHdopmaumoHHas 6e30nacHoOCTb TeNIeKOMMYHUKaLMOHHbIX
cuctem

OcCHOBHbIe NOHATUA, oTHocALlmeco K NHJOPMaLIMOHHON
GesonacHOCTM M WX B3aMMOCBA3b. HopmaTuBHass npaBoBasi U
HOpMaTMBHas TexHudeckasa 6asza B obnactu WHAOPMALMNOHHON
6e3o0nacHOCTM  UH(POKOMMYHMKALUMOHHBbIX CeTEM U CUCTEM.
OpraHusaunoHHble  MeToabl  obecredyeHnss  MHPOPMAaLMOHHOM
G6esonacHocTn. TexHomormm obecneyeHns  MHEGPOPMALMOHHOM
6e30nacHOCTM MHM(POKOMMYHMKALMOHHBLIX ceTen n cuctem.O630p
COBPEMEHHbIX TENEKOMMYHUKALUMOHHBIX CUCTEM W COBPEMEHHbIX
yrpo3 MHOpPMaUMOHHOM 6e30nNacHOCTU TeNneKOMMYHUKALMOHHbIX
cucteMm. besonacHocTb ceTeBbIX YCTPOUCTB. AyTeHTuduKauus,
aBTOpM3aumsa n ydet. MexceTesble akpaHbl. CucTeMbl O6HapyXeHns
n npegpoTBpalleHna BTopxeHun. ObecneyeHne 6GesonacHOCTU
nokanbHbIX ceTen. Kpuntorpagmuyeckmne CUCTEMBI.

51.0.05

Mpo6nembl NOCTPOEHMA ONTUYECKUX LUPOBLIX CUCTEM Nepeaadn
M ceTen

Mpobnemsl NOCTPOEHUs COBPEMEHHbIX BbICOKOCKOPOCTHbIX
ONTUYECKMX LUPPOBLIX CUCTEM MEepedayn U ceTern CUHXPOHU3aLuN,
a TakKe METOAOB pelleHnsa paaHHbix npobrnem. CoBpemeHHoe
COCTOSIHAE W MEepPCrneKTUBbl Pas3BUTUS  ONTUYECKUX BOJIOKOH,
NacCUBHbLIX U aKTUBHbIX KOMMOHEHTOB AN CO34aHUS BOMOKOHHO-
ONTUYECKMX CUCTEM CBSI3M Crneaylowmx NOKONEHUN; CyLecTByoLmne
onTU4ecKne MHPOPMALMOHHbIE TEXHOMOMMKN, WCNONb3yemMble B
TPaHCMOPTHbIX CETAX U ceTaAx AOCTyna, onpeaeneHne HanpaeneHun
UX pasBUTUS; TeHAEHUMM pasBUTUS MeTodoB M npubopoB Ans
KOHTPONST W M3MEpPEeHM napameTpoB OMNTUYECKUX BOJIOKOH,
KOMMOHEHTOB, YCTPOWCTB M CUCTEM Nepenaydn.

51.0.06

JdononHutenbHbIe rnaBbl BbICLUEW MaTeMaTUKn

OnemMeHTbl MaTeMaTU4Yeckom CTaTUCTUKN: MeToabl 00paboTku
pesynbTaTtoB HabngeHun, AOBEPUTENbHbIE NHTepBarn.l,
cTaTUCTUYeckas npoBepka CTaTUCTUYECKMX T[UMNOTE3, INEMEHTHI
PErpeccuoHHOro  aHanusa, MeTo4 HauMeHbLUMX KBagpaTos,
HEeNMHENHbIA U B3BELUEHHbI MEeTOAbl HaMMEHbLUMX KBaapaToB.
JInHenHoe nporpammupoBaHue (TpaHCNopTHasa 3agada, 3agada o
pacrnpegeneHum pecypcoB W NfaHe BbiNycka MpoAyKuuK).
HenuHenHoe nporpammupoBaHne (MeTon MHoOXuTenen JlarpaHxa).
ONEeMeHTbl TEOPMM MacCOBOro OOCIYXMBAHUSA: OCHOBHbIE MOHSATUS,
ypaBHeHna  KonmoropoBa  Ansi  BEPOSATHOCTENM  COCTOSIHUN,
domHanbHbIe BEPOATHOCTU COCTOSIHUMN.

51.0.07

CneuunanbHble U3MepeHUss B BOJIOKOHHO-OMTUYECKUX CcuUcTemMax
nepegaum

OCOBEHHOCTU METPONOrMN B ONTUYECKUX TENEKOMMYHMKALIMOHHBIX
cuctemax, U3MepuTenbHble  3adadn, 0ocobeHHOCTM  BBoAa
N3MEpPUTENbHbIX CUrHanoB B OMNTMYECKUE BOJIOKHA; M3Mepsiemble
napameTpbl, U3MEepeHUs OUCNEepPCUM U CrekTparnbHble U3MepeHus;




cpeactea mamepeHun, obpaboTtka n npeactaBneHne pes3ynbTaTos;
CTaH4apTM3MPOBaHHbIE MEeTOOMKN N3MepeHNIA; BOMpPOCHI
MEeTposiorm4eckoro obecneyeHnss cpeacts M3MepeHUn ONTUYECKOro
AnanasoHa; BONpOChbl KOMMIIEKCHOW aBTOMaTm3aLmm ¢ NpUMeHEHNEM
NH(POPMALMOHHO — W3MEpPUTENbHBIX CUCTEM; MOHATME KayecTBa
NpoayKUMKW,  CUCTEMbl  MEHeKMEeHTa  KadecTBa;  cuctema
ceptndpukaumnmn NOCT P, ceptudpmkaums ycnyr cBasu.

51.0.08

Cuctembl TDM m IP-koMmMyTauum B ceTsX crieayroLlero NoKoneHus
Mepexoa k CCI. CmeHa napagurmbl NOCTPOEHUS KOMMYTALUMOHHbIX
CUCTEM TMpu  nepexofe K CeTaM  Ccreaylowero  NnoKoSIeHUs.
KommyTaumna naketoB, npuyumHbl ycnexa |IP. TloHsatne VolP.
MprHUMNbI NOCTPOEHMA M OcoBGeHHoCTM nepegayn peun B |P.
YcTtaHoBneHne coegnHeHunn B H.323. YcTaHoOBNeHMe coegnHeHnin B
SIP. YcTaHoBneHve coeauHeHumn B Megaco/H.248.
PacnpepenénHaa kommytaumss B CCI1. lMpuHumnbl ynpaBneHus
ycrnyr B oU3nMYecku LEeKOMMNO3NMPOBAHHOM KOMMYTaLMOHHOM Mnore.
TpeboBaHus QoS Kk ceTam ¢ IP-kommyTaumen.

51.0.09

HopmupoBaHue napamMeTpoB KavecTBa LU(PPOBLIX KaHanoB U
TpakToB

MapameTpbl  KayecTBa  UMMPOBBLIX KaHamoB W TPAKTOB.
PekomeHgaumm MCO-T. Knaccudumkaums HOpM MO Nokasatensm
owmnbok. PacyeT [OONMrOBPEMEHHBIX W  OMNEpPaTUBHbLIX HOPM.
lNokasaTenu apoxaHusa u gpenda dasbl 1 X HOPMUPOBAHKE.

51.0.10

PaspaboTtka u peanusauusi NPoeKToB

ApxutekTypa ceTen MOABWMXKHOWN N (PUKCUPOBAHHOM pPaanoCBA3N.
Cuctembl NoaBMXHON U (bMKCUpOBaHHOW paanocea3n. OcobeHHOCTH
paguokaHanos MobunbHoW CcBA3W. [IpUHUUNBI  MOCTPOEHUS U
YHKLMOHArbHbIE BO3MOXHOCTU cucTeMbl YaCTOTHO-
TeppuTopuanbHoro nnaHvposaHus. OO6opyaoBaHMe MOACUCTEMBI
6a30BbIX CTaHUUN. AHTEHHbI B CETSX COTOBOW CBA3U. TpeboBaHUs K
pasmeLleHnio obopyaoBaHus. TpaHCNoOpTHble ceTu (Tononoruwm,
CKOPOCTU nepeaayun, Tunbl ceTen). TakToBas ceTeBasli opraHn3aums
TPaHCMNOPTHbLIX ceTen. [lporpaMMmHbIA MakeT Ona NiaHUPOBaAHUSA
pagnopenenHbiX, TPaHKMHIOBbIX U COTOBbLIX cucteM RadioMobale.
YacToTHO-TeppuUTOpUansHoe nriaHMpoBaHMe  COTOBOM ceTtu
noaBWXHOWM cBA3M cTtaHaapTa LTE.

51.0.11

TexHonorna npodgeccnoHanbLHOM Kapbepbl

Obwas xapakTepuctmka COCTOSIHUSA U TEHOEHUU pasBUTUS PbiHKA
Tpyaa B Poccun n B mupe. CogepxaHue NOHATUS Kapbepa u ee
BUAObl; 3Tanbl Kapbepbl N UX cneyuduka. MNpuHUUNGI NNaHMpoBaHUS
N ynpaeneHuss Kapbepon. Mopgenb KavyecTB COBPEMEHHOro
MeHeKepa: MOHATME U CYLWHOCTb CaMOMEHeIKMeHTa. PyHKuuu
caMOMeHe)KMeHTa. WHTerpupoBaHHas cucrtema chep
aeatenbHoOCcTM MeHepkepa. Obuwan mofenb KadecTB COBPEMEHHOMO
MeHekepa.  TexHonoruM  ynpasrieHuMst  npodpeccroHaribHOW
kKapbepou: Llenn. MNpouecc NocTaHOBKN NNYHLIX Lenen. TexHonorms
MOUCKa >XU3HEHHbIX uenen. BnuaHue nun4yHbix ocobeHHoCcTen Ha
BblOOp Kapbepbl. YnpaBneHune npodeCcCnoHanbHON Kapbepown.
TexHonormn ynpaBrneHnss COOCTBEHHbIM BpPEMEHEM: dakTop
BPEMEHN U €ero 3Ha4yeHue. MpuHUMnbl  3deKTUBHOIO
NCMNOSb30BaHNA  BPEMEHW. MeTtogbl ydeTa ¥ aHanusa
MCNonb30BaHUs BpeMeHn pykoBoauTens. Cuctema nnaHMpoOBaHUS




NMYHOro Tpyaa MeHemxepa. TeXHONornM pauuoHanmsauum fMYHoOro

Tpyaa pykoBoAMTENS. KoMMyHMKaLMOHHbIEe BO3MOXHOCTU
CaMOMEHeIKMEeHTa. YnpaBneHne CcOOCTBEHHbIM  UMUIKEM
MeHepKepa.

Yacmb, d¢opmupyemasi ydyacmHukamu obpa3zoeamersibHbIX
OMmHouweHul

51.B.01

dunococckune NpodnemMbl HaykKn N TEXHUKN

Hayka, nosHaHue. Hayka kak npodpeccroHanbHaa OesiTenbHOCTb,
KPUTEPUM HAYYHOro 3HaHusA, OObekT M npegMeT ryMaHuUTapHbIX
€CTECTBEHHbIX U TexHU4eckux Hayk. [Npegnocbifniknm CTaHOBREHUS
Haykn. OTnuuMe  HayyHOro MO3HaHWA OT  ApYyrMx BUAOB
no3HaBaTesNibHON AedTenbHocTU. Hayka kak npodyeccuoHanbHas
AesatenbHocTb. Kputepum HayvyHoOro 3HaHus. [loHATUE TexHUKw,
TEXHUYECKME 3HaHUS, HanpasfeHuss W TeHO4eHUUW pasBUTUL
dunocodpum  TEXHUKW, TEXHUYECKOM Teopum KU cneumduka
TEXHUYECKOro 3HaHus, OCOBEHHOCTM TexXHUKU. CUcTemMoTexHuka,
yrpaBfieHUs TeXHUYECKUMU cucteMammn. AKCMOMATUYEeCKUN MeToa,
MeToAdbl U NPUHUMUNBLI B MOCTPOEHUUN €CTEeCTBEHHOHAY4YHON TeOopuM.
HayyHo-TexHn4eckass kapTuHa mupa. Knaccuyeckaa WHXeHepHas
AeatenbHoCTb.  CUCTEMOTEXHMYECKOE UM COUMOTEXHUYecKoe
npoektnpoBaHne. Cuctema "4enoBek - npupoga - TexHuka".
ONUCTEMOSIOTMYECKUA  KOHTEKCT ~ KOMMBLIOTEPHOW  PEBOSIOLMM.
MCKyCcCTBEHHbIM  UHTennekT. WCTUHHOCTbL 3HaHuW. [luanekTtuka
B3aMMOCBA3M O6LEeCTBEHHOro rnporpecca M TEXHUKU. JTuKa WU
OTBETCTBEHHOCTb MHXeHepa. CounanbHoe OBWXEHWE, couManbHbIn
KOHQNUKT, rnmobannsaums.

51.B.02

MHocTpaHHbIN A3bIK ans aKageMu4eckumx ]
npod)eccuoHanbHbIX Leneun

XapakTepucTuKM HaydHoro cTtuna. AKageMUYecKMn AOUCKYPC Kak
CpeacTBO NpeacTaBreHnsa pe3ynbTaTtoB Hay4YHbIX pa3paboTok. Tunbl
akagemuyeckoro nmcema. CopepxaHme W CTPYKTypa HayyHOW
ctatb (IMRAD): oOcCHOBHble npaBuna, OTIIMYUTENbHbIE YepThl,
TMnoBble knuwe. [pammatvyeckne wn CTUNUCTUYECKME HOPMBbI
HanucaHns HaydHown crtatbu. Pasgenbl «BBepgeHue», «Metoabl»,
«PesynbTatbl», «3aknoyeHne» 1M «AHHOTAUMSI» KakK KOMMOHEHTbI
Hay4YyHon cTaTbn. CoaepxaTeribHble, KOMMO3ULNOHHbIE U A3bIKOBbIE
0COBEHHOCTN OaHHbIX pasaenoB. YKaHpoBO-CTUNEBLIE 0COBEHHOCTH
YCTHOM nMpes3eHTauun B akagemumyeckom auckypce. [lpasuna
odopmneHns crnangoB. Ctpatermm u TakTUKM BEOEHUS Hay4yHOM
ANCKYCCUM, B TOM 4YuCNe OTBETOB Ha HeyaoOHble M HeyaaudHble
BOMPOCHI.

51.B.03

MNMepcnekTuBHbIE TexHonoruu B cetax 4G n 5G

OcCHOBHble  NPUHUMMNBI  MOCTPOEHUA U (PYHKUMOHMPOBAHUSA CceTen
MobunbHom cBsasm LTE. TexHonorus LTE- Advanced. MNMepegatowee un
npuemHoe obopynosaHve LTE. [eteporeHHble cetn (HetNet).
Apxutektypa cetn 5G. PaguomHtepdenc 5G- NR. Kayectso
obcnyxunsaHus B 5G. NepcnekTnBHble HanpasneHus pas3sutusa 5G.

51.0.04

MIMO B cucrtemax MoO6UNLHOM CBSA3U

B oucuunnuHe paccmatpmBatotca matematudeckne mogenm MIMO
cuctem, obpatHaa cBsa3sb B MIMO cuctemax, npvemonepegaTymkm
MIMO cuctem, npocTpaHCTBEHHO-BpeMeHHble koabl MIMO cuctem,
anroputmbl gemoaynsaumm B MIMO cuctemax, peanusaums MIMO B




COBPEMEHHbIX U MEPCNEKTUBHbBIX CUCTEMaxX MOOWUNBHOW CBSA3M, CXEMbI
MIMO ansi aBOHEHTCKUX CTaHUMI C ABYMS NepegatoMm aHTEHHaMK,
CXeMbl MHOrOTOYEYHOW CBA3MN.

51.8.4B.01

Hucyunnunbl no esibopy 61.B.[]B.01

51.8.0B.01.01

NMpobnembl npoekTUpoBaHMA UHPOKOMMYHUKALUOHHbIX CUCTEM
n cete NGN n nocT-NGN

Softswitch, noHATME ©n ocHOBHbIe onpegeneHns. KoHuenums.
Apxutektypa. [lpotokonbl .loacuctema IMS  Softswitch B
MOOUNbHbIX ceTax. CrangapTtmsauus. ®PyHKUMOHarbHbIE
BO3MOXHOCTU. ApxutekTtypa. [lpotokonbl. TexHornorns AMS.
TISPAN NGN. T[lpoekt TISPAN. Ero 3agaum U1 QyHKUMN.
Apxutektypa. Ycnyrm B NGN. [pepoctaBnerHne ycnyr B NGN,
KoHuenuna FMC n Quad play, IPTV. TexHonorna LTE. TexHonorus
LTE w LTE Advanced. [lpoektupoBaHune Qo0S. Mogenb ISO,
3agepxka, Acnektel Q0S, pgekomno3vums nokasatenen QoS.
lMepeBog cyuwecTtByowen cetn nog ynpaenenne [IMS-agpa.
Mooxoabl k nepesogy nog IMS-agpo n nx cpaBHeHue, meaunaTop
nnaHa Hymepauuu, nNpoLecc NPoxXoXaeHUsa Bbl30Ba, MOAEPHU3aLMS
ATC, nepeHocuMOCTb HOMepoB, peanu3aumsa dyHkuun COPM.
MpoektnpoBaHne cepBncoB NGN un  noctNGN. CHuxeHune
CTOMMOCTWN nepefayn 6uta MHopmauuu, ycriyra «Tpu 3KpaHay,
yHUMLUMpPOBaHNE KOMMYHUKaLMN, ycnyra onpegeneHus
MECTOMOSIOXEHMS.

51.8.0B.01.02

UccnepoBaHue TenieKOMMYHUKaLMOHHbLIX MPOTOKOSIOB
MHdOKOMMYHMKaLMOHHAA cpefa Kak COBOKYMHOCTb CETEN U CUCTEM.
AbcTpaktHas mopenb ceTtu. [lpotokonbl ©asoBon cetn (Core
Network). ®ukcupoBaHHasi ceTb, CeTb nepedaynM AaHHbIX,
MobunbHaa ceTb, KoHBepreHTHass ceTb NGN wu  noct-NGN.
dukcmpoBaHHas  CceTb  KOMMyTauum  KaHamnoB.Y3nbl  CBA3W,
WHTennekTyanbHble nnatgopmbl. MnaH Hymepaumn E.164 (ABC).
Ctek npotokonoB OKCNe7 (MTP, SCCP, TCAP, INAP, ISUP). CeTb
nepegaym pAaHHbiX. KommyTaTopbl, MapLipyTusaTtopbl, cepBepa.
MHoroypoBHeBas agpecauus (MAC, IP, nopt). CTek npoTOKOnoB
TCP/IP (Ethernet, IP, ICMP, TCP, UDP). BupTyanbHble ceTtu |,
npotokon STP. CeTb nepegaun gaHHbiX. MPLS kommyTaumsa no
meTkaMm, npoTtokosni LDP. lNpoTokonbl mapwpyTtusaumm RIP, OSPF,
BGP. T[lpotokonbl aBTopu3aumm u ayteHTudumkaumm (RADIUS,
DIAMETR). MpuknagHble npotokonbl (DNS, NTP, NFS, HTTP, SSH,
TFTP, SNMP, XMPP). Mo6bunbHas cetb GSM/UMTS/LTE. Y3nbl n
LWM03bl AOMEHOB KoMMyTauun kaHanos (CS) u naketoB (PS), 6a3bl
AaHHbIX. TpexypoBHeBas naeHtudukaums nonb3osatens (MSISDN
(DEF), IMSI, IMEIl). Cetb NGN. KoHBepreHuus ceten cC
MCMNONb30BaHMEM MPOrpaMMHbIX KoMMyTaTopoB  SoftSwitch wu
nnatgopmsbl IMS. MpoTtokonel H.323 (RAS, H.225, H.245), SIP (SIP-
I/T), RTP/RTCP, SCTP, SigTran (M2PA, M2UA, M3UA, SUA, IUA),
H.248 (MGCP, Megaco). Cetn noct-NGN. M2M npotokon CoAP.
SDN npotokon OpenFlow. BigData. 5G.

51.B.0B.02

Hucyunnunel no ebibopy 61.B./]1B.02

51.8.0B.02.01

BecnpoBogHon MOGUNbHbLIN UHTEepHET

BecnposogHo pgoctyn B WHTepHeT. OpraHumsaumst gocTtyna B
MHTepHeT € wucnonb3oBaHMEM MNakeTHbIX 6ecnpoBOAHbIX CeTewn.
OpraHusauns  loT B GecnpoBogHbix ceTtax. OpraHunsaums




B6ecnpoBogHoro Aoctynbl B IHTEPHET B CeTAX COTOBON MOBUITbHON
cBsaA3n. CrnyTHMKoBbIM NHTEpHeT.

51.8.0B.02.02

OGnayHble BbIYUCIUTENbHBbIE CTPYKTYPbI B 6€CnNpoBOAHbLIX CEeTAX
lMoHsaTHE 1 nctopua NosBneHMs obnadHbix BblMMCNeHWA. BBegeHve
B CEpBUC-OPUEHTUPOBAHHbIE TexHonornn. KoHuenuus «Obnakar.
MoHsTHe 1 nctopums nosBneHna obnadHbix BoluncrneHmin. KoHuenums
obnayHbIX cepBucoB. Mogenu n npuHUMbl 06na4HbIX BbIMUCIEHWUIA.
Mogenu npepoctaBneHns obnayvHbix cepBucoB. ObnayvHble
nporpaMmHble pelleHus. Apxutektypa o06naydHbiX BblYUCHEHUMN.
OcHoBHble BuAbl 06nayHbIXx apxuTekTyp. CylWHOCTb U KOHUenuuu
apxutektyp laaS, SaaS, PaaS. CpaBHeHue TpaguUMOHHBIX W
obnayHbIx cepBucoB. AHanu3d obnayHbix TexHonormn. OTnuudne
rPaHMYHBIX M 0bBnayHbIX TexHonornn. [lpeumyuiectsa n cepsl
npuMeHeHnsa obnadHbix cepBmcoB. Mogenu pasBepTbiBaHUS CUCTEM
00nayHbIX  BblYUCNEHUMW.  YPOBHM  CEpPBUCOB. OcHoBHble
pedepeHTHbIE MOAESN.

bnok 2

NMPAKTUKA

O6sa3amenbHass Yyacmb

b2.y

Y4yeOHas npakTuka

52.0.01(Y)

TexHonornyeckas (NPOeKTHO-TeXHONorM4yeckKas) npakTmka

Bug npaktuku: yyebHas.

Cnocob npoBefeHUs NpakTUKN: CTauMoOHapHas.

dopma NpoBeaeHNst NPaKTUKK: OUCKPETHO

3akpenneHne TeopeTU4ecKUX 3HaHWW, NOSTyYeHHbIX oby4arowmmcs
BO BpeMs ayaUTOPHbIX 3aHATUN, npruobpeTeHmne
UM NPoeCCMOHanNbHbIX KOMMNETEHUUN, NyTeM HenocpencTBEHHOro
yyacTms B OEATENbHOCTU  MPOU3BOACTBEHHOM WM HAYYHO-
NPOM3BOACTBEHHON OpraHusauun, npuobpeTteHne MM coumanbHO-
NIMYHOCTHBIX ~ KOMMNETEHUMR, Heobxoammbix ans  paboTbl B
npogeccnoHanbHoun cgepe.

52.0.02(Y)

Hay4yHo-uccnepoBartenbckasa paborta (nonyyeHue nepBUYHBIX
HaBbIKOB Hay4YHO-UcCcreaoBaTesibCKOU paboThbl)

Bug npaktuku: yyebHas.

Cnocob npoBegeHUs NpakTUKN: CTauMoOHapHas.

dopma npoBeaeHUs NPaKkTUKN: ANCKPETHO.

MpoBegeHMe naTeHTHbIX MCCneaoBaHMM C uenbto obecneveHus
NaTeHTHON YUCTOTbI HOBbIX NPOEKTHbIX peLueHnn n
MaTeHTOCNOCOBHOCTM U onpeaeneHus rnokasatenen TeXHUYEeCKOro
YPOBHS MPOEKTUPYEMbIX CETEW, COOpPYXeHur, obopyaoBaHus,
NH(POKOMMYHUKALMOHHBIX CPEeACTB W YCryr; NPOEKTUPOBaHUE U
Mo4epHM3aLms OTAENbHbIX YCTPOWNCTB n 6nokos
WH(POKOMMYHUKALMOHHBIX ~ CUCTEM;  COCTaBflEHME  ONUCaHUN
NPUHUMMNOB OENCTBUA U CTPYKTYpbl MPOEKTUPYyeMbIX CeTen,
COOpYy>XeHun, obopygoBaHus, CpeactB W ycnyr CBsA3M  C
000CHOBaHMEM MPUHATBIX TEXHNYECKUX PELLEHUN,;

B2.MN

n pon3BoAaCTBeHHasA NpPakKTUKa

52.0.03(M)

Hay4yHo-uccnepoBaTtenbckas paboTa

Bua npakTtukn: npoMsBoACTBEHHAS.

Cnocobbl  npoBedeHusi MNpakTUKW: CcTauuoHapHasi, Bble3gHas,
Bble3gHasa nonesas.

dopma npoBeaeHUst NPaKTUKN: ANCKPETHO.

Llenb Hay4yHO — nccnepgoBaTtenbckon paboTbl - cUcTemMaTM3auums,
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paclwmpeHne W1 3akpenreHune  NpodecCUOHanbHbIX  3HaAHWUM,
dopMupoBaHue y CTyAeHTOB HaBbIKOB BeAEeHWA CaMOCTOSATENbHOM
Hay4yHon paboTbl, wuccnegoBaHNa W SKCNEPUMEHTUPOBaAHNA.3a
BpeEMSI Hay4HO-UCCreaoBaTeSNlbCKOM MPaKTUKU CTYOEeHT OOSMKEH B
OKOHYaTenbHOM BMAe cdopMynMpoBatb TeMy MarMcTepckom
anccepTtaumm n 060CHOBaTb LienecoobpasHoCcTb ee pas3paboTku.

52.0.04(NR)

MpepavnnomMHan npakTuka

Bua npakTuku: nponsBoACTBEHHaS.

Cnocobbl npoBefeHUs MNpPakTUKW:  CTauuoHapHasi, Bble3aHas,
Bble3gHas nosiesas.

dopma npoBeaeHUsa NPakTUKN: ANCKPETHO.

MpnobpeTeHne marncTtpaHToM OnbiTa B UCCeaoBaHUM akTyanbHOM
Hay4YyHON Npo6GneEMbl UK peLleHnn pearibHON NHXEHEePHOW 3a4aun C
NnPpUMEHEHNeM  pe3ynbTaTOB  CaMOCTOSATENIbHO  BbIMOSIHEHHbIX
Hay4HbIX nccnegoBaHum, a Takke npuobpeTteHne
NpodeccnoHarnbHbIX HaBbIKOB, CBA3AHHbIX C U3yYeHneM AUCLMNINH
mMaructpatypbl. B TeyeHne npegavMnnoMHON NpakTUKM MarncTpaHThbl
OOSMKHbI  cobpaTb M CTPYKTypupoBaTb  TEOpeTUYeCcKUn wn
9KCNepUMeEHTarnbHbIN MaTepuan no Teme WUccrneaoBaHu C Lesbio
dopMUPOBaHUA MarncTepCKon auccepTaumn.

Yacmb, c¢opmupyemasi y4dyacmHukamu obpa3zoeamersibHbIX
OMmHouweHul

oTA

OAKYJIbTATUBDI

®T0.01

HerocyaapctBeHHOe neHCcMOHHOe ob6ecne4vyeHune B OAO "PXO"

MpaBoBble N OpraHM3aUNOHHO-3KOHOMUYECKME OCHOBbLI CO3[aHus,
permcTpauuu, NNUEH3MPOBaHUS n YHKLMOHNPOBAHMSA
HerocygapCTBEHHbIX NEHCUOHHbIX doHAOOB. DyHKUMN
HerocygapCTBeHHOro MNeHCMoHHoro doHaa. [lpasuna oHaa.
lMeHcMoHHbIe ocHOBaHMA. [leHCUOHHbIM poroBop. CyObekTbl U
YYaCTHUKM OTHOLUEHWA MO HerocyaapCTBEHHOMY MNEHCUOHHOMY
obecneveHnto. NCTouHMKM M MeToabl POPMUPOBAHUSA MMYLLECTBA
HerocygapCTBEHHOro NeEHCUOHHOro poHaa. NMeHCMoHHbIE pe3epBbl U
MEHCMOHHbIE HakonneHusa. Buabl NEHCMOHHBbIX CXeM U KX
NPUMEHEHNE B MNpPaKTUYEeCKOW AEeATEeNbHOCTU HEerocygapCTBEHHbIX
NMEHCMOHHbIX POHOO0B. Pa3smelleHne cpeacTB NEHCUOHHbBIX pe3epBOB
n WHBECTUPOBAHNE cpeacTs NEeHCUOHHbIX HaKONEHWM.
PerynupoBaHue pesatenbHoCcTM B 06MnacTtu HerocygapCTBEHHOro
NEeHCUOHHOIO obecneveHus, obsa3aTenbHOro NEeHCUOHHOIO
CTpaxoBaHWUs1, HAA30pP U KOHTPOSIb 3@ YKa3aHHOW AeATENbHOCTLIO.

®TL0.02

TexHuka Ny6nnYHbIX BbICTYNSIEHUA U NPe3eHTauum
lMoHaTMe opaTtopckoro uckycctea. OpaTtop M ero ayauvTopus.
lMopgrotoBka WM npousHeceHne peyn. [lonemunyeckoe MacTepcTBO.
[Mpe3eHTaUmMKn Kak aneMeHT Ny6an4Horo BbICTYNNEHUS.




