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1. AHHOTAIMH PadOYHX MPOrpaMM TUCHHUIIIHH (MOOy/Iei) 0a30BOM YaCTH

b1.0.01 Mamemamuu4eckoe mode/iupogaHue ycmpoiicme u cucmem

Llenu 0CBOEHMS TUCHUIIINHEL

Llenbio mpenofaBaHus OUCLUIIIUHL «MaTeMaTHdeCKOe MOfIeIMPOBaHue YCTPOXCTB
Y CUCTEM» SIBJIIETCS:

[aTh CTy[eHTY IIpefCcTaBleHre O IPUHIUNIaX ONTUMU3ALUN
MHGOOKOMMYHUKAIIMOHHBIX CUCTEM U CeTel, KilaccuduKanuu crioco60B MpeCcTaBIeHUS
MofeJiel ceTel CBI3HU; IpHeMax, MeTofax, crnocobax Gopmanu3anuy 00bEKTOB,
IIPOIIECCOB, SIBJIEHUY, IPOUCXOIAIINX B CETIX CBS3U U Peau3alusixX X Ha KOMIIbIOTEDE;
IOCTOMHCTBaX M HELOCTaTKaxX pPa3lIMYHEIX CIIOCO00B NIPefCTaBIeHNUs MOfeIen
MHGOOKOMMYHUKAIIMOHHBIX CUCTEM U ceTel; 0000IeHHOM MaTeMaTHiYeCKON MOIe/ N
CeTHU CBSI3Y; 3afla¥ax IapaMeTPUYeCKOM ONTUMU3ALKUNU OCHOBHBIX ITOICUCTEM CETH
TeJIeKOMMYHUKALUX.

MecTo pucuuniavHel B CTpykType OI1

HucuunnuHa «MaTeMaTudyeckoe MOJeNIUpOBaHue yCcTpoucTtB u cucteM» 51.0.01
OTHOCHTCSI K 0053aTelbHOM YaCTHU NPOTrpaMMBl MaructpaTyps «11.04.02
HMH(pOKOMMYHUKALMOHHBIE TEXHOJIOTUM U CUCTEMBI CBSI3UY.

H3yyeHue pucuumiveel «MaTeMaTUdeCcKoe MOJeIMpOBaHUE YCTPOUCTB U CUCTEM»
OCHOBHIBaeTCS Ha 0a3e 3HaHWUM, YMEeHUU U KOMIIETEHIINY, TIOIYYEeHHBEIX CTYOeHTaMu Ha
IpenbIAyIeM YpoBHe 00pa30BaHus.

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBneH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBUET ¢ PTOC:

- Crioco0GeH IpeACTaBsaTh COBPEMEHHYIO HayYHYI0 KapTUHY MUPA, BHIABIATh
€CTeCTBeHHOHAYUYHYIO CYLTHOCTh TP0o0yieM CBOeH MpodeCCUoHaNbHON NesITeIbHOCTH,
OTIpefeNsATh MIyTH UX PelleHus U olleHuBaTh 3(pPeKTUBHOCTEL caenaHHoro Bribopa (OITK-1)

- Criocoben npuobpeTtaTh, 060pabaTeBaTh ¥ UCIIOIH30BaTh HOBYIO MHGOPMAIIUIO B CBOEH
TIpeoMeTHOM 00/1acTH, IpeaiaraTh HOBBIE MMIEH U MOOXOMBI K PEIIeHUI0 3a/lay CBOel
npodeccroHanbHOM nestenbHOCTH (OTIK-3)

- CniocoOeH pa3pabaThBaTh U IPUMEHSTh CIENMaTM3UPOBAaHHOE ITPOTPaMMHO-MaTeEMaTUYECKOe
obecrieyeHue OJis IPOBEOEHUS NCCIIeNOBaHUM U PEIIeHUN TPOEKTHO-KOHCTPYKTOPCKUX U
Hay4HO-HUCCJlefoBaTeNnbCKuX 3amay (OIIK-4)

CopepxkaHue OUCIUATIIHHEL




Paspgen 1. Micnons30BaHie MOOEIUPOBAHKS IPH IPOEKTUPOBAHNK CETeH CBSI3M U IPOTOKOJIOB
ITomxomsl K UCCIIEIOBAHHIO CITOXKHEIX cucTeM. Knaccudukaius Moneneii. Momenu ceTei CBSI3H:

Hatypurie mogenu; MudopMalimontbie Mogenu. ®opManbHOE OIMCAHKE CETHU IIPU
KOMITbIOTEPHOM MOJEIMPOBaHUHU. BEIYUCIUTENTbHAS CETh KaK CUCTEMa MacCOBOT0
00CTyKMBAHUS: - TUITBI TIOTOKOBEIX CHCTEM; - CUCTeMEI ¢ ouepensmMu; - OCHOBHEIE
XapaKTEePUCTUKH CUCTEM MaCCOBOTO O0CIyKHMBaHUS; - [lapaMeTPs OMHOCEPBEPHOM CUCTEMEL; -
MyneTHCEpBepHas cucTeMa; - [IpuMep pacyeta mapamMeTpoB CETH.

Pazpen 2. [IoHATHE ONTHUMU3AINN CETEH CBI3U

3amauu ontTuMu3anuu. KoMiiekc mpo6ieM ONTUMU3ALNUY CETeH CBSI3W: MHOTOYPOBHEBAS
MOJIe/Tb ONTHMM3AIUU CTPYKTYPHI, TPOOIEMbl ONITUMU3AINHN GYHKIMOHUPOBAHUS U ITPOOIEMEI
BEIOOpa MporpaMM Co3maHus (MOIepPHU3AIUN) CeTeH.

Paspmen 3. MeTonbl peleHns ONTHUMUA3AIIAOHHEIX 3a1a4

CucteMHl CBsI3M C OTKa3aMHu. MaTeMaTHdecKas MoOJeJlb CACTEeMEL: 3afada OITHMHU3allu1
CHACTEMEBI MaCCOBOTO Ha3Ha4YeHMs, 3aflaya ONTUMHU3AIMK CUCTEMBl YHUKaIbHOTO Ha3HaYeHN .
OpHOKaHAaIbHBEIE TPAKTH: METOM PEIIeHNUs ONTUMHA3alMOHHON 3a0aydyn.

Pazmen 4. MeToObl UMHUTAIIMOHHOTO MOIEINPOBAHUS

[TapagurM UMHUTAIIMOHHOTO MOAENTUPOBaHUs. [IMCKPETHO-COOLITUIHOE MOIeTHPOBAHUE.,
CucrteMHas fuHaMKKa. ATEHTHOEe MOJIeJTMPOBaHue. YPOBHU aOCTpaKIUK TPy pa3paboTKe
Mopmenei. MogenbHOE BpeMs.

Pasgen 5. [TakeTwl MOOeIUPOBAHUS CeTel CBA3U U TPOTOKOIIOB

Cdepa npuMeHeHMsT TPOTPAMMHBIX CPELCTB MOJeNpPoBaHusi. Kputepuu BrIOOpPA CUCTEMEI
MOfenupoBaHus ceTd. OyHKIMOHAIbHBIE BO3MOXHOCTH, KOMIIOHEHTEI MO EeJIel, Pe3yJIbTaThl
mopenupoBanus: OPNET - yHuBepcanbHOe CPeCTBO IPOEKTUPOBaHus ceTu: [lakeT
AMUTALUOHHOTO MofenupoBanusa NS2 [ ucciaemoBaTeIbCKUX MPOEKTOB [lakeT
MMUTAIMOHHOTO MOIeIMpoBanus Anylogic [yisi MogenupoBaHus MPOTOKooB u CMO.

Pasgen 6. MogenupoBaHue CceTel CBI3U M MPOTOKOJIOB C MCIIOIb30BaHNe CIElUaNIu3uPOBaHHBIX
IIAKeTOB IPOrPaMMHOT neyenus. K nGUKANSI XapPaKTEPHUCTHUK IPOEKT TH
Ba3oBBle 9KOHOMHYECKHUE MTOKa3aTesu. [Toka3aTenu KauecTa o0cinyxuBanus (QoS).
[TokaszaTenu HagekKHOCTH (KuBy4ecTH). [loKa3aTeu MPOU3BOOUTENbHOCTH. [I0Ka3aTenu
YTUNU3alMU KaHaJI0B XapaKTEePUCTUKYU UCII0Ib3YEeMbIX BHEIIHUX CETEX. MeTOAbl OLIeHKHU
XapaKTEePUCTUK CEeTH

OO1mas TPyA0EeMKOCTh AUCIUIIINHEL
144 4gac(oB), 4 3ET
dopma IpOMEXYTOUHOU aTTeCTalluu

JK3aMeH

b1.0.02 CAIIP e 31ekmpoHuKe

Llenu 0CBOEHMS TUCLUUIIINHEL

Llensto npenogaBauus quciuuniauHbel « CAITP B 37IeKTPOHUKE» SBIISIETCS:
M3yyeHune COBPEMEHHBIX CPEACTB aBTOMAaTU3UPOBAHHOT0 IIPOEKTUPOBAHHUS
3JIEKTPOHHBIX CPELCTB U YCTPOMCTB Ha BCEX 3TallaxX KU3HEHHOTO LIUKJIa




IIPOEKTUPOBAHUS 31IEKTPOHHOM anmapaTypsl ¥ (OpMUpPOBaHUE y CTYAEHTOB
IIOATOTOBKM B 00JIaCTH NMPAKTUYECKOT0 IPHMEHEHUS CIIel[Malu3uPOBAHHBIX CUCTEM
aBTOMaTH3UpoBaHHOrO npoekTupoBanus (CAITP) u makeToB IpPUKJIagHBIX IIPOrPaMM
([IIITT) mnst pa3paboOTKM COBPEMEHHBIX KOHCTPYKIMM U UCCIIEN0BaHUS 3IEKTPOHHBIX
YCTPOUCTB.

MecTo pucuuniavHel B CTpykType OII1

Ouciunnuaa «CAIIP B anmekTpoHuke» B1.0.02 oTHocuTCS K 00s3aTelbHOMU
yacTu nporpaMmel Maructpatypsl «11.04.02 NHOOKOMMYHUKAIMOHHEIE TEXHOJIOTUU U
CUCTEMEI CBSI3U».

W3yuenne pucrunnuubsl « CAIIP B 971eKTPOHMKE» OCHOBHIBAeTCS Ha 0al3e 3HAHUMH,
YMEHUY M KOMIIETEHILHWM, MOJIYYEeHHHIX CTyJeHTaM{d Ha NOPEeObaylleM ypOBHE
o0pa30BaHUsI.

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuET ¢ PTOC:

- CriocoGen npuobpeTtaTh, 06pabaTeiBaTh ¥ UCIOIH30BaTh HOBYIO HH(GOPMAIUIO B CBOEU
IIpeoMeTHOM 00/1acTH, IpeaiaraTh HOBBIE UMIEH U IMOOXOMBI K PELIeHUIO 3a/lay CBOel
npodeccroHanbHOM nestenbHOCTU (OTIK-3)

- CniocoOeH pa3pabaThBaTh U MPUMEHSTh CIENMaIM3UPOBAaHHOE ITPOTPaMMHO-MaTeEMaTUUYECKOe
obecredyeHue Iy TPOBEIEHUS NCCIENOBaHUN U PElIeHUH ITPOEKTHO-KOHCTPYKTOPCKUX U
Hay4HO-UCClefoBaTeNnbCKux 3amad (OITK-4)

CopepkaHue OUCIUATIINHEL

P 1 BpemeHHBIX CAIIP B KTPOHUK

0630p coBpeMmeHHBIX CATIP B 971eKTPOHUKE.

P 2. CATIP KOHCTDPYKIINHI KTPOHHEIX TB

CAIIP KOHCTPYKIIUY 3JIEKTPOHHBIX CPELCTB.

P WnxxeHepHble CAIIP npoBeneHNs IOBEPOYHEIX 4YeTOB

HNuxenepuble CAIIP npoBenenus moBepo4YHbx pacyeToB. CAIIP npoeKTupoBaHus IeYaTHBIX
mnnat. CAITP CBY ycTpoiicTs.

Pasmen 4. CATIP TeXHOIOTMYECKUX IPOLIECCOB IPOXU3BOACTBA 3NEKTPOHHLIX CPEICTB
CATIIP TexHONOTHYECKUX IIPOIECCOB IPOMU3BOACTBA 31€KTPOHHLIX CPENCTB

OO6I1mast TPYAO0EeMKOCTD TUCITUIIINHEL

108 gac(oB), 3 3ET




dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

Bb1.0.03 Kommepuuaau3auus pe3y/1bmMamoe Hay4yHbIX UCc/1e008aHUll U pa3padomok

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpemofaBaHus QUCHUIITHHEL « KoMMepIinanu3aius pe3yIbTaToB HayYHBIX
UCCIIelOBaHUM ¥ Pa3paboToOK» SIBISIETCS:

OCBOEHME CTyIeHTaMU METOJ0B KOMMepLraIu3alliy pe3yabTaToB
VHTEJIEeKTyaJlbHOU NesiTeIbHOCTH ITOCPEICTBOM BOBJIEUEHHUS B XO3SMCTBEHHBIN 000POT
B PA3/IMYHBIX CETMEHTaX HaI[MOHAJIPHOTO U T100aIbHOTO0 PHIHKOB.

MecTo gucuunauHb B CTPyKType OI1

HOucnunnuaa «KomMmepuumanusauus pe3yIbTaTOB Hay4YHBIX HUCCIEOOBAHUU U
pa3paboTok» 51.0.03 oTHOCUTCS K 00s3aTeNbHasA 4acTh IPOrpaMMbl MaruCTPaTyphl
«11.04.02 MH)OKOMMYHUKALIMOHHEIE TEXHOIOTUHU ¥ CUCTEMEI CBSI3U».

W3yyenue gucnunnuabl «KoMMeplranu3auus pe3ylbTaTOB HayYHBIX UCCIEO0BaHUN U
pa3paboTOK» OCHOBHIBaeTCSl Ha O6a3e 3HAHUM, YMEHUM U KOMIIETEHIIUH, MOTyYeHHBIX
CTyHeHTaMH Ha IIPedbIAyIIeM YpoBHe 06pa30BaHus.

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNAX KOMIIETEHITIN:
B cootBeTctBHET ¢ PTOC:

- CriocoGeH ympaBisiTh IPOEKTOM Ha BCEX 3Tallax ero xku3HeHHoro nukia (YK-2)
- CriocoGeH opraHu30BLIBaTh ¥ PYKOBOOUTEL Pa00TOM KOMaHAH, BEIpabaThiBasi KOMaHOHYIO
CTPaTETHUIo OIS MOCTUXKEHUS nmocTaBaeHHou nenu (YK-3)

CopepxkKaHue OUCIUIIINHEL

Paspmen 1. [TpuHIUNOHE ¥ QOPMEL OPraHM3allny HAYYHO-TEXHUYECKOW NesITeNLHOCTH, ee
PE3YIIbTATHl, OCHOBHLIE CTAOWN XKW3HEHHOI'0 ITUKJId TOBAPA W TEXHOJIOTWH, KOMMEPINAIN3allud
pun

OcHOBHEIE IIPUHITAIIBL X (bOpMBI OpraHu3alnun Hay‘-IHO-TeXHI/I‘-IeCKOfI OEeATEeJIIbHOCTH, €€
Pe3yJIbTaThl, PACKPEIBAETCA COOEPKAHUE TIOHSITHH TEXHOJIOTUS U TpaHC(bep TEeXHOJIOTUuH,
OCHOBHBIE€ CTAaOWHU XKM3HEHHOI'O TIKUKJIa TOBAPA U TEXHOJIOTUN

Pazgen 2. MeTonr! OIIeHKHN KOMMEDPYECKOT'O ITOTEHITHdJld TEXHOJIOTHH, ee IOJIe3HOCTH 1
HOTeHEI/IaHBHOfI CTOMMOCTH




CopepkaHKWe OCHOBHLIX METOJIOB OIIEHKKM KOMMEPYECKOTr0 IOTeHIMalla TEXHOJIOTHH, ee
IIOJIE3HOCTH U IIOTEHIIMAJIbHON CTOUMOCTH

Paspen 3. CopepxkaHve 3TanoB KoMmMepuyanu3anuu pe3ynstatoB HUOKP, mopenu

KoMMepuuanuianuy pe3ynsratoB HUOKP.
CopepxaHue 3TanoB KomMepuuanusanuu pesynsratoB HUOKP, momenu koMMepiirann3auun

pe3ynbraToB HUOKP

Pasmen 4. OxpaHa 06beKTOB HHTENIEKTYalbHON COOCTBEHHOCTH U IIPaB Ha MX MCII0Nh30BaHUE
PaccmaTpuBaloTCs BOIIPOCH, CBSI3aHHBEIE C 0XPaHOil 00bEKTOB HHTEJIEKTYaIbHOM
coOCTBEHHOCTH ¥ IIpaB Ha UX MCII0Ih30BaHNUeE B IIPOIleCCe KOMMepIMaau3alun pe3yIbTaToB
HUOKP

Pasgen 5. Pa3paboTka 6u3Hec-NIaHa 110 KoMMepinanu3anuu pe3ynbratoB HUOKP. [Tnan

MapPKETHUHTd.
PaCCManI/IBaI-OTCH BOIIPOCHI, CBA3aHHBIE C TEOPETUYECKUMHU U METOOOJIOTUIECKUMHU aCIIeKTaMu

coCTaBJieHUs1 OM3Hec-IJlaHa KoOMMepuuanu3auuu pesynsratoB HUP

Paspen 6. Pa3paboTka MpOM3BOOCTBEHHOIO IIaHa

OCHOBHBIE TEXHOJIOTHYECKME Olepaluyl IPOU3BOACTBEHHOTO MPOIIEeCCa; IPOU3BOACTBEHHAS
IporpaMma [Jisl peajar3aliiy IIJIaHa PoJgaxk

P 7. P TK TaHW3AIIMOHHOrO IIIaH

dopMupoBaHUe KOMaH[b IPOEKTA, paclpenenenre GyHKINN B KOMaH/Ie, 3aKpeIieHue
OTBETCTBEHHOCTU. I (HeKTUBHOE PYKOBOACTBO pa3paboTKOM U peanu3aluei OM3Hec-maaHa
P P TKa GMHAHCOBOTO IIJIaH HKa PHUCKOB. P TKa MEPOIDPUATHMN II
MUHUMHU3AIIUN PHCKOB,

[Tmax moxomoB ¥ pacxofoB. I1naH OBUXKEHUS IeHeKHbIX cpencTB. OCHOBHBEIE (PMHAHCOBLIE U
9KOHOMHYECKHE IT0Ka3aTeIu peannu3alliy MPoeKTa. AHAIN3 U OlleHKa PUCKOB. PaspaboTka
MEPOIPUATHM 110 MUHUMU3AIUHA PHUCKOB

OO6I1mast TPYAO0eMKOCTE TUCITUIIIHHEL
72 gac(oB), 2 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.0.04 HuocmpaHHblll A3bIK 0151 HAYYHO-UCC/1e008aMme 1bCKoll padbombl

lenu ocBOEHHUS OUCHUUIIIUHEL

Llenpio mpenofaBaHus QUCIUIIIMHE « MHOCTPAHHBIH SI3BIK M7 HAy4YHO-
M CCJIeIOBATEIbCKOM PabOThI» SIBIISIETCS:

COBEPIIEHCTBOBAHNE WHOS3HIYHON KOMMYHUKATUBHOM KOMITETEHITHH, HEOOXOOMMOM
IIJIsT OCYITIECTBIIEHUST HAYYHOU U IPo(eCcCHoHANbHON IesATeIbHOCTH B PaMKax
NMeEIONeHCcs KBaTH(PUKAITHH.

MecTo gucuunauHLL B CTPyKType OI1




OucnunnuHa «MHOCTPaHHBIN SI3BIK OJIg HAayYHO-UCCIIeqoBaTeNlbcKo# paboTei» 51.0.04
OTHOCHTCSI K 0053aTelbHOM YaCTH NporpaMMbl MaructpaType «11.04.02
NHPOKOMMYHUKAIIMOHHEIE TEXHOIOTUN M CHCTEMBI CBS3U».

V3yueHne gucuunnuHel « AIHOCTpaHHBIM S3BIK AJIST HAyYHO-UCCIIe0BaTEeNbCKOXM paboThI»
OCHOBEIBaeTCsl Ha 6a3e 3HAHUMN, YMEeHUU U KOMIIETEHLINH, IOyYeHHBIX CTyleHTaMU Ha
IIpeabIAyIIeM ypoBHE 00pa30BaHUS.

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tpouiecc n3yueHus OUCUUIIIMHEL HAllpaBieH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETEHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6eH MPUMEHSITh COBPEMEHHEIE KOMMYHUKATHUBHBIE TEXHOJIOTUH, B TOM YHCJIe Ha
MHOCTPaHHOM(BIX) SI3bIKe(aX), I/ aKageMHU4YeCKoro ¥ mpoheCcCUOHAIbHOT0 B3aUMOIeCTBUS
(YK-4)

- Crioco6eH aHA/IM3UPOBATh M YYUTHIBATh pa3HooOpa3ue KyJIbTyp B MPOIeCcCe MEXKKYIbTYPHOTO
B3auMogencTBus (YK-5)

CopepxkaHue OUCIUIIINHEI

Paspen 1. [TocTtoummoMHOe 0Opa3oBaHue.
Briciiee o6pa3oBaHue U yYeHbIe CTETIEHU 3a TpaHulleil. [Ipomenypa MocTyIieHus B

MarucTpaTypy 3a rpaHuliel (pe3ioMe, caMoIpe3eHTallus Ha YCTHOM cobeceJoBaHUM).

Pasmen 2. OCHOBHI HaYYHO-KHCCIIeI0BaTEIbCKOW PabOTHL.

Kommnekc meckpunTtopoB B oOpa3oBanuu fjsg Begenuss HUP. OcHOBHE Hay4yHO-
HCCIIeIoBaTeIbCKOM paboThl. TUIIEI, HayYHbIE ITOAXOMAHI, 3Tanbl 1 MeTonsl HHP.

Paspmen 3. OCHOBHI aKaJleMUUeCKOI'0 YTEHUS ¥ INChMa.

OO1mas xapakKTepuCcTUKa HayYHOTO CTUJIS PeYH. A3BIKOBbIE M MEXKKYIbTYpHBIE 0COOEHHOCTH
Hay4YHOU KOMMYHUKALUU. AHATUTHYECKNH 0030p HayyHOU cTaThu. [lepeBon ¥ HanucaHue
AHHOTAIMM K BHIIYCKHOM KBanu(prUKalMOHHOM paboTe, aHAIUTUYECKOT0 0030pa K Hay4yHO!
cTaTbe. BusyanbHble OOPH B MUChbMEHHBIX aKaIeMUUYECKHUX TEKCTaX.

Paspen 4. OCHOBEI aKaJeMUYeCKOT0 U MpodhecCHOHaIbHOT0 B3aUMOOENCTBHUS.

HayuyHast KOH(pEepeHIIUs: 1IeIb ¥ IPUYNHLI OPraHu3alluy U y4acTUs B HayYHBIX MEPOIPUSITUSIX.
TpeOoBaHUS K MTPeACTaBIEHUIO TE3UCOB Ha KOHPEePeHIHI0. JIeKCUKO-CUHTaKCUYeCKUe KIIHIIIE,
HCIIOb3yeMble B HAY4YHOU muCKyccuu. OBIaieHre 3TUKOM peyeBoro oOuUeHusT B HAyYHOH
KOMMYHUKAIMM Ha MHOCTPAHHOM S3BIKE.

OO1mas TPyA0EMKOCThb AUCIUIIIINHEL
72 gac(oB), 2 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auer




B1.0.05 OcHoebl Hay4HbIX UccaedosaHull

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpernomaBaHus OUCHUTIINHEL « OCHOBBI HAYYHBIX MCCIIEIOBAHUN» SIBIISIETCS:

yriy0rieHre TeOpeTUYeCKUX 3HaHUY U COBEPIIIEHCTBOBAHNE YMEHUY U HABLIKOB I10
IIOJTOTOBKE, IIJIAHUPOBAHUIO U IIPOBEMIEHUI0 HAaYYHBIX UCCIIefoBaHul, 00paboTKe
pe3y/ibTaTOB 3KCIIEPUMEHTOB B BUIE IKCIIEPUMEHTalIbHEIX AaHHbIX (I]1) Ha 9BM,
M3y4YEeHUI0 COBPEMEHHHIX ITPOTPAaMMHBIX CPEICTB 00pab0TKU 9KCIEePUMEHTAJIbHBIX
NAaHHBIX

MecTo pucuuniuHe B CTpykType OI1

Oucuunnuia «OCHOBH Hay4yHBIX ucciegoBanuii» 61.0.05 oTHOCUTCS K 00s3aTeIbHON
YacTu nmporpaMMbl MaructpaTtypsl «11.04.02 MHGOKOMMYHUKAIMOHHBIE TEXHOJIOTUU U
CUACTEMEBI CBSA3U».

W3yuenue gucuunnuHbl « OCHOBE Hay4YHBIX HMCCIIEJOBaHUII» OCHOBHIBaeTCS Ha Oa3ze
3HAHUU, YMEHUU U KOMIIETEHIUH, [I0JIyUeHHEIX CTYAeHTaMU Ha [IpefdblaylleM YPOBHe
o0pa30BaHUs.

TpeboBaHUS K pe3yiabTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjeH Ha GOpMUPOBaHUE CIIeAyIOMNX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6eH peanu30BLIBATh HOBBIE TPUHIUITEL ¥ METOABI UCCIIEIOBAHUST COBPEMEHHBIX
MH(POKOMMYHUKAIIMOHHBIX CUCTEM U CETEX Pa3JIMYHBIX TUIIOB IIepefayl, paclpeneeHus,
ob6paboTku 1 XxpaHeHus nHGopmauuu (OITK-2)

- Crioco6GeH OCyIIeCTBISATh KPUTUUECKUH aHaIN3 ITPO0IEeMHbBIX CUTYalli Ha OCHOBE CHCTEMHOTO
mopxomda, BeIpabaTeiBaTh cTpaTeruto meicTeui (YK-1)

- Crioco6eH oIpe[ieNsiTh ¥ Pealu30BHIBATh IPUOPUTETH COOCTBEHHOM eSITETbHOCTH U CIIOCOOBI
€e COBEpPIIeHCTBOBAHUS Ha 0OCHOBe caMooleHKH (YK-6)

CopepxkaHue OUCIUIINHEI

Paspen 1. OCHOBEI, METONOIOTHS ¥ ITAHNPOBAHNE HAVYHBIX UCCIIeOBaHUN
BBepenue B HayuHEBIE HUCCIeNOBaHUSI. MeTOMOIOTM HayYHBIX UCCIEeJOBAHMM.

Paspen 2. ba3oBhle MOHATHS ¥ omepanuy 00paboTky J]1

OO1mas xapakKTepUCTHKa 3KCIIePUMEHTAIbHBIX JaHHBIX. OMIUPUYecKas PyHKIUSI
pacopenenenus. OlleHKY ITapaMeTPOB pacIpeieIeHus ¥ UX CBOUCTBA.

Paspen 3. OG61ue moioXXeHNWsl TEOPUH MJIaHUPOBAHUS 3KCIIEPUMEHTA

OCHOBHBIE TTOHSATHUS U OIIpefiesIeHUsT TEOPUHU IIaHUPOBAHUS dKCIIepuMeHTa. Kputepun
OIITEMAJIPHOCTH W THUIIBI IUIAHOB. IToCTaHOBKA 3aJayuy ONITHMHU3AINH.




OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

Bb1.0.06 O6ecneueHue uHpopmauuoHHOU He30NaACHOCMU 8 UH(POPMAUUOHHBLIX CeMIX

Ilenu ocBOEHUS OUCLUUIIIUHEL

[lenbio mpernofaBaHus QUCIUIINHE «O0ecrederHne HHGOPMaIMOHHON
0e30naCHOCTH B UHQOPMAIMOHHLIX CETAX» SBNIIETCH:
n3y4yeHNe BOIIPOCOB yIpaBeHus NHPOPMALMOHHON 6e30I1aCHOCTHIO

MecTo pucuuniauHel B CTpyKType OI1

OucuunnuHa «O0ecrnedyenue MHGOPMAIMOHHON 0€30MaCHOCTH B MH(POPMaIlMOHHBIX
cersix» B51.0.06 otHOCUTCS K 0083aTE€NbHON YAaCTH INPOTPaMMBl MaruCTPaTypPHl
«11.04.02 UHPOKOMMYHUKAIIMOHHLIE TEXHOJIOTUM U CUCTEMHl CBA3U». MCXOOHBIU
ypOBeHb 3HAHUU M YMEHHMU, KOTOPBIMU MOJXKeH 00jlaflaTh CTYOEHT, IPUCTYIas K
M3y4YEeHUI0 JaHHOW AUCLUIINHEL, ONpefenseTcsd U3yYeHueM TaKUX OUCIUIIIAH, KakK:
«MaTeMaTuuecKoe MOJeINPOBaHNe YCTPOUCTB U CUCTEM».

TpebGoBaHUs K pe3ybTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIUIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINX KOMIIETEHITNN:
B cootBeTctBuET ¢ PTOC:

- Crioco6en nmpuobpeTaTh, 06pabaTEBaTh ¥ UCIIOIH30BATh HOBYIO HHGOPMAIIUIO B CBOEH
IIpeaMeTHOM 06/1acTy, IpejiaraTh HOBble UIEW U MTOAXOMBI K pPellleHuIo 3aay CBoe
npodeccroHanbHOM nestenbHocTy (OITK-3)

- Crioco6GeH pa3pabaThiBaTh U IPUMEHSATH CIelMalN3uPOBaHHOE TPOTPaMMHO-MaTeMaTUiYeCcKoe
obecrieyeHue OISl TPOBENEHUS UCCIIeOBAaHUM U PEIIeHUU TPOEKTHO-KOHCTPYKTOPCKUX U
Hay4HO-HCCJlefoBaTeNnbCKuX 3amay (OIIK-4)

CopepxkKaHue OUCIUIIINHEI

Paspen 1. OneHka pucKoB MHOOPMAIIMOHHON 6€301aCcHOCTH

OcHOBHBIE COCTaBISIONIE HHYOPMALXMOHHOM 6€30IIaCHOCTH. YTPO3bl MHGOPMAIMOHHON
Oe3omacHOCTY B MHDOPMALXOHHEIX cucTeMaX. OCHOBHEIE OTIPefeIeHUsI U KPUTEPUU, YTPO3LI
I[eJIOCTHOCTH ¥ KOH(MUAEeHIINaTbHOCTH.




Paspmen 2. CTaHmapThl yiipaBiaeHUs HHOOPMANXOHHOM 6e3011aCcHOCThIO

T'ocymapcTBeHHBIE cTaHAAPTH B o0nact B P®. OrieHoyHble CTaHAAPTH B MHGOPMAIIMOHHOM
6e3omacuHocTu. OpaHxkeBas KHUra. MexnyHaponusiid craugapt ISO/IEC 15408. Kpurtepuu
olleHKM 6e30macHOCTH MHGOPMAIMOHHEIX cucTeM. CTaHAapTH yIpaBieHus nHGOPMaLOHHOM!
6e3omacHocThio BS 7799 u ISO/IEC 17799. Mx 0CHOBHEIE IIOJI0OKEeHUS MeXnyHapOoaHBIN
crarpapT ISO/IEC 27001:2005 "CucteMsl yripaBiaeHUs: HHPOPMaIMOHHON 6€301acHOCTH.
TpeboBauus"

Paspen 3. [TpUHIIMIIL IOCTPOEHUS NHTETPUPOBAHHBIX CHCTEM MHGOPMALMOHHOM 06€301aCHOCTH
Cospganne nmonutuk Wb npeanpusartud. [Ipunune obecnedyerHus 6e30macHOCTI
uH(pacTpyKTyphl. [IpuHIUnIE 00ecreyeHns: 6€30IaCHOCTH ITepUMeTpa CETH
TeJIeKOMMYHUKAIIMOHHOW CUCTEMEHL. PerynupoBanue npaBuil pabotsl CKY]I. PerynupoBanue
IIpaBuI yaoaneHHoro goctymna cpeactBamMu VPN. KoHTposb 6e30macHOCTH KOHEYHBIX YCTPOUCTB.
KouTpomns 6e3omacHocTtu [P-Tenedonnu.

Pasgmen 4. Aynout nHGPacTpPYKTYphl b, MHTETrpUPOBaHHBIX CEPBUCOB Tene@OHUN 1
0ecIpoBOOHOTO IOCTYIIa

OcHOBHBIE MEXaHU3MH U IIPUHITUIIH TPOBeNeHUs aynuTa b nHGPacTPyKTYphl IPEOIPUSTHS.
OCHOBHBIE MeXaHU3MHI ¥ IPUHIUIE TpoBefenus ayourta Ub cucrem IP-tenedonnu, a Takxke
cucreM 6ecipoBogHOro goctymna Wi-Fi

P BBepenve B HKY U uT Ub niyTeM BHIABIIEHUS VT UDb «H Ty»

BBenenue B «3TUUECKUY XaKUHT». OCHOBHEIE IIPUHIUIIEL €T'0 opraHu3anuu. CocTraBiieHue IjaHa
IIPOBENEHUS TECTUPOBAHUS IeJIeBOM CUCTEMBEI (MHMPaCTPYKTyphl). OTHOIIEHKE K
3aKOHOMATENIbCTBY U perynaTopaM.CocTaBlieHue OTYeTa ¥ PeKOMeHjalluii Ha OCHOBE
[IPOBEEHHOI'0 TECTUPOBAHUS.

Paspen 6. YpaBneHnue nHGOPMalOHHOM 6€30I1aCHOCTRI0 Ha T'OCYIAaPCTBEHHOM YPOoBHe, Of1ue

IPUHIXIBL ¥ POCCHUMCKAS TPAaKTUKA
OpraHu3allioHHO-TIPaBOBEIe (POPMEI yIIpaBieHus: 6€301acHOCTHI0. [IPeOCHIIKY Pa3BUTHS

rOCYNapCTBEHHOTO yIpaBiieHus B chepe nHboOpMaImoHHoM 6e3onacHocTu. Ob1iasi METONOIOTUS
¥ CTPYKTypa OpraHu3alroHHOT0 o0ecreyeHnss MHPOpMaIMoHHON 6e301acHOCTY Ha YPOBHE
rocymapcts. O61as nonutuka Poccun B chepe nHbopMalmonHou 6e3onacHoctu. CTPyKTypa
OpraHoB rOCYHapCTBEHHOM BIacTH, 00eceyrBalomux HHGHOPMaIMoHHYI0 6e301macHOCTE B PO.

OO61mast TPYAO0EMKOCTDb TUCITUIIINHEL
144 ygac(oB), 4 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluN

DK3aMeH

b1.0.07 ®uaocogpckue npobd1embl HAYKU U MEXHUKU

e ocBOEHUS TUCUUIIIUHEL

Llenbio mpenofaBaHus QUCHUIIIUHLL «dunocodpckue mpodIeMbl HayKU U TEXHUKHI»
SIBIIIETCS:

O3HaKOMJIEHHE C COBPEMEHHOU ¢pumocoduein (Teopueir) HayKd U OCHOBHBIMU
npobnemMamMu hunocopuy TEXHUKHU. [JUCITUIIIMHA NOJIXKHa 00ecrneunTs popMupoOBaHLe
¢bunocohckoro, MUPOBO33PEHYECKOT0, 0OIIIETEOPETUUECKOTO, 0011IEMETOI0IOTNYECKOTO
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d)YHHaMeHTa IIOATOTOBKU MaruCTpoOB B obyacTu I/IH(I)OKOMMYHI/IKa]_II/IOHHBIX TEXHOJIOTUH
1 CUCTEeM CBsA3H, CO3ATh HeOGXOJII/IMy'IO 6&3y OJId YCIIEIIHOT'O OBITaJE€HUA
IMoCenyrIMuMu OTUCITUIIINHAMA yqe6Horo IIJIaHa.

MecTo pucuuniavHel B CTpykType OII1

Oucuunnuua «dunocodpckue npobnembl Hayku u TexHuKH» B51.0.07 oTHOCHTCS K
00s13aTeMbHOM YacTu IporpaMMbl MarucTpatyphl «11.04.02 MHDOKOMMYHUKAIIMOHHEIE
TEXHOJIOTUU U CUCTEMEI CBI3U».

W3yuenne gucuunausbl «®@unocodpckue npobieMsl HayKu U TEXHUKKU» OCHOBHIBAETCS Ha
0a3e 3HaHWUM, YMEHUN ¥ KOMIIETEHIIUM, MMONYUYEHHBX CTyNEeHTaMU Ha MpPeabAyleM
ypOBHE 00pa30BaHUs.

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yuyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuET ¢ PTOC:

- Cnnoco0eH IpeCTaBIsITh COBDEMEHHYIO HAYYHYIO KAPTUHY MUPA, BRISIBIISTh
€CTECTBEHHOHAYYHYIO CYIIHOCTh ITPO0IeM CBOEM MPo(ecCuoHamIbHON OesITETbHOCTH,
OTIPENeNsiTh MMYTH UX PelIeHus U olleHuBaTh 3QPEKTUBHOCTE coeflaHHOro BeiOopa (OTIK-1)

- Cnoco0eH aHaM3UPOBaTh U YYUTHIBATh Pa3Ho00pa3ue KyJIbTypP B MPOIlecce MeXKYIbTYPHOTO
B3aumopeictus (YK-5)

CopepkaHue OUCIUATIIHHEL

P 1. ITpegMeT ¥ OCHOBHEIE II MBI QU WY HaVKU

Yro Takoe «dpunocodpus Hayku»? Ounocodpus HaykKu Kak 0co00e HampaBiIeHUe UCCIeTOBaHUS
Hayku B XX B. Qunocodust HayKu Kak 4acTs punocopuu. dunocodus 1 Hayka: €QUHCTBO U
pasnuune. dumocodus Hayku u UCTOPUS Hayku. [IpobGneMHas CTpyKTypa punocodpuu u
OCHOBHBIE ITP06IeMHbI GUI0COGUN HayKU: OHTOJIOTUUECKUE, THOCEOJIOTNYeCKre (JIOTUKO-
METOIOJIOTHYECKHE), STUUYECKHUE.

Pasmen 2. OcHoBHEIE TPOGIEMBI ¥ HallpaBlIeHus B GUI0copuy TeXHUKH

YTo Takoe TeXHUKa? AHaIu3 NOHATUS «TeXxHUKa». KaHT 0 TexHuke. [IpouCX0oXOeHNe TEXHUKUA U
anTponoreHe3. OCHOBHBIE HCTOPHUYECKHE 3Tl Pa3BUTUS TeXHUKU. Hanbosee mepcreKTUBHbLIE
HaIlpaBJIeHUs Pa3BUTUS COBPEMEHHOU TeXHUKU. Crienudrka TEXHUUYECKOT0 3HAHUS U
TEXHUYECKUX HayK. [IpobneMa KinaccupuKaluy TeXHUYEeCKUX HayK. BOSHUKHOBEHUE
dbunocodpuu TexHuku. OCHOBHBLIE HAIIPaBNIeHU B puI0coOuy TEXHUKH: aHTPOIIOJIOTUYECKOE,
IIPaKCe0JIOTUYEeCKOe, IBAEMOHUCTAUECKOE, KPeal[HOHUCTCKOe, TeOJIOTUYeCKOe, TYMaHUTapHO-
COLIMOJIOTHYECKOEe, HEOMapKCUCTCKOE, 9K3UCTEHIIMANIbHOE U AP. TeXHOJIOTnYeCKuu
OeTepMUHU3M U KOHILIETINYN «IIOCTUHIYCTPUAIbHOTO» U «MH()OPMALMOHHOT0» 001eCTRa.
TexHOIOTUYeCKUY ITeCCUMU3M, uiu TexHopoOus. LIeHHOCTb TeXHUKU: ITpobiieMa
OTBETCTBEHHOCTH.

11




OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
72 gac(oB), 2 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

Bb1.0.08 Mempoaozauueckoe obecneueHue u nodmeepiicoeHue coomeemcmaeus cucmem
uHpoKoMmyHUKauuii

lenu ocBOeHUS OUCHUUIIIUHEL

Llensro ImpenogaBaHusd JUCITUIIIINHBI <<MeTpOTI01"I/I‘-IeCK08 obecreyeHue 1
IoaTBEpP2KIOEHNE COOTBETCTBUA CHUCTEM I/IH(l)OKOMMYHI/IKa]_[I/II;'I» ABIIAETCA:

BBeeHHnE CTYOEHTOB B U3y4E€HUE METOOOB METPOJIOTHYECKOT' 0 obecreyeHus
I/IBMepeHI/Iﬁ U IIOOTBEPXKIOEHNE COOTBETCTBUA IIapaMETPOB CHUCTEM I/IH(bOKOMMYHI/IKaHI/Iﬁ
Tpe60BaHI/I${M MEZXKIOYHAPOOHLBIX U pOCCI/IfICKI/IX CTaHOAQpPTOB B MYHBTHMGHHfIHBIX
TEXHOJIOTHUAX, B CHCTEMaX ]_II/I(l)pOBOI"O TeJlepaguoBEllaHuA, B CHCTEMaX MOOUTLHOM 1
CHeIMaIbHOM CBS3H, B MYJIbTHUCEPBUCHEIX CUCTEMaAX.

MecTo gucuunauHbL B CTPyKType OI1

OucuunnuHa «MeTponoruueckoe obecliedeHue U IOATBEPXKIEHUE COOTBETCTBUS
cucteM nHpokoMMmyHuKauui» 51.0.08 oTHOCUTCS K 00513aTEeNbHOM YaCTU ITPOTPAMMEI
MaructpaTypsl «11.04.02 UHHOKOMMYHUKAIIMOHHEIE TEXHOJIOTUUA M CUCTEMBl CBI3U».
HcxopmHBIY ypOBEeHb 3HAHUU U YMEHUU, KOTOPHIMM [0/NXKeH obnagaTh CTYHEHT,
IpUCTynas K M3y4YeHUI0 JaHHOU OUCHUINIMHEL, ONpefeNseTcs U3y4eHUEeM TaKUuXx
OUCLUUINIUH, KakK: «WHOCTpaHHBIM $fA3BK [OJId HaY4YHO-UCCIIeLOBaTEeJIbCKOU
paboThl»; «KoMMmepIimanu3anus pe3yabTaToB HayYHbIX UCCIEeN0BaHUU U pa3paboToK».

TpebGoBaHUS K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuE ¢ PTOC:

- Crmoco6eH NpefiCTaBIsITh COBPEMEHHYIO HayYHYI0 KAPTUHY MUPA, BEISBIISATDH
€CTeCTBEHHOHAYYHYI0 CYIIHOCTh IPo6JieM cBoel NpodeCcCUOHATbHOM 1eaTeIbHOCTH,
OTIpefeNATh MyTH UX PeLIeHus U olleHuBaTh 3ppeKTUBHOCTL cuenanHoro Beibopa (OITK-1)

CopepxkaHue OUCIUTIIMHEL
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Pa3gen 1 BBeEeHI/Ie B EI/ICHI/IHHI/IHSZ. OGEI/IG CBeIEeHUd O MGTQOHOTI/II/I u MeTQOJ'[OI"I/I‘-IeCKOM
obecneyeHun

BBenenue B MeTposioruio. OCHOBHEIE MTOHSATHS ¥ ompeneieHus. 3akoH «00 o0ecrieyeHun
eIUHCTBa n3MepeHui». [IpaBuio 3anucu pe3ynibTaToB U3MepeHun. [IoHATHE
MeTpoJjIoTHYecKoro obecmedenusi. CTPyYKTypa MeTPOIOruYecKoro obecreuenus. ITpoieccr
MeTPOJIOTHYeCcKoro obecmedenus. [ocygapCcTBeHHas cucTeMa o0eclieyeHusT eIUHCTBa
u3MepeHuit. MeTtponorudeckue cinyxk0s PO. OTBETCTBEHHOCTD 3a HapylIeHUe
METPOJIOTUYECKUX ITPaBujl U HOPM. ['0CcymapCTBEHHBIM METPOJIOTMYECKUM KOHTPOJIb U HaA30p.
OCHOBHBIE ITpaBUJIa HAMMCAHUS 0003HAUEHUS eOUHUILI.

P 2. Bocrpou3ssenenre eqnHUI GU3NYECKUX BEINYMH U IIepefada UX Pa3MepoB
[TousiTue 00 3TanmoHax PU3NYECKUX BEJIMYNH. ITAJIOHEl OCHOBHBIX €UHUIl CPEICTB U3MEPEHUH.
IToBepka CpeaCcTB U3MEPEHUM, IIOBEPOYHEIE CXEMEI, METOMIBI MTOBEPKH. MeXKIIOBEPOYHEIE
nHTepBasbl. KanubpoBka CpefCTB U3MEPEHUS.

Paspen 3. i3aMepeHus B cucTeMax HHGQOKOMMYHUKAIAN

CoBpeMeHHOe COCTOSIHME U3MePEeHUN B CUCTeMax HHGOKOMMYHUKaLXu. Knaccupukanus
M3MEPUTEJIbHOM anmnapaTypsl. CBOWCTBA KJIaCCUYECKUX CPENCTB U3MEPEHUN U TPEIbIBIIIeMbIe
K HUM TpeOoBaHUS. XapaKTEPUCTUKU U KiTacCUGUKALASI CPEJCTB U3MEPEHUM COBPEeMEHHBIX
TeJIeKOMMYHUKaIMi. MeTposoruieckoe obecriedeHne cucteM HHGOKOMMYHUKAIMH. [Topsgok
aTTecTalli¥ MeTOOUK (METONOB) U3MEPEHUH.

Pa3pen 4. CtangapTHEBIE Y37IBL CPDELCTB U3MEPEHU

MacirtabHble U3MEPUTEINIbHEIE TPeoOpa3oBaTenu. [Ipeobpa3oBaTeii MTHOBEHHEIX 3HAUEHUN
HaIpPSKEeHUHN U TOKOB. ['eHepaTophl 3MeKTPUUECKHUX CUTHANIOB. AHAmoro-udpoBee u 1udpo-
aHaJIoroBHIE TPeobpa3oBaTeid. MUKPOIPOLeCCOPrl 1 MUKPO OBM. Kombl ¥ CUCTEMEI
CuucleHusi. AHaIOroBele ¥ IU(GPOBLIE HHAUKATOPH. TepMUHATOPH.

Paspen 5. MeTonhl u cpencTBa GOPMUPOBAHUS CUTHATIOB

H3MmepuTenbHble TEHEPATOPHI CUTHAIOB HU3KOM, BEICOKOM U CBEPXBBICOKOX YaCTOTHI.
H3MmepuTenbHbE TEHEPATOPHI IIIYMOBBIX CUTHAJIOB. I3MepHUTeNbHbEIE TeHePaTOPhl UMITYIbCHBIX
CUTHAJIOB.

P H3MepeHns IapaMeTPOB CUTHAI0B BO BPEeMEHHOH ™

Mi3aMepeHue rpymnIoBOro BpeMeHU 3ana3fabiBaHus. M3aMepenue pa3oBoOro gpoxkaHUs HUPPOBOTO
curHana. U3mepenue BER.

Paspmen 7. U3MepeHne TapaMeTPOB CHeKTPa PaIluOCHUTHAIOB

XapakTEepUCTUKY CIIEKTPa paguOoCUTrHanoB. MeTogbl U3MEPEHUM XapaKTePUCTUK CIIEKTpa
curHanoB. CpefcTBa U3MePEHUM XapaKTePUCTHUK ClieKTpa. Knaccudukaliysi, OCHOBHEIE
XapaKTEPUCTHUKM.

Pasgen 8. MeTponorvyeckas 3KCIepTr3a TEXHUYECKOU NOKYMEeHTallu

OOmue cBefeHusA. Bugbl TexHuYeCcKOM noKyMeHTauuu. OpraHu3anus U MOpPsmoK MPOBeeHNs
METPOJIOTHYECKOM 3KCIIEPTU3Hl TEXHUYECKOU NOKYMEHTalLUHU.

Pazpen 9. [TonTBepXKaeHWe COOTBETCTBUAS CUCTEM MHPOKOMMYHUKAITNI

Lenu u npuHOune ceptudukanmu. DopMel TOATBEPKAEHUS COOTBETCTBUS. OCHOBHBIE CUCTEMEI
ceprudukaiuu PO. CxeMa opraHu3aluy 1 IpoBefeHus padoT 1o o0sg3aTeIbHOMY
MIOATBEPKOEHUIO COOTBETCTBUS CPEACTB CBA3U. CXeMbl CepTU(HUKALNYU CPELCTB CBS3M.
[TpaBoBEIle OCHOBEHI cepTudUKauu. [Ipolenypa yTBepKaeHus TUla CpeACTBa U3MePEeHUs.

OO6I1mast TPYAO0EMKOCTD AUCITUIIINHEL

144 ygac(oB), 4 3ET
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dopma IPOMEXYTOUHOU aTTeCTalluu

JK3aMeH

2. AHHOTaAIUHU PabOYHX MPOrpaMM JHUCHHIUIHH (MOJy/IeH) BapHaTHBHOH
4acTH

Bb1.B.01 IlepcnekmueHble onmuyeckue UH(PpOKOMMYHUKAUUOHHbIE NexXHO0./102UulU

Ilenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mMpenofaBaHus QUCHUIUINHEL «[IepCIIeKTUBHEIE OIITHYECKHe
MH()OKOMMYHUKAIIMOHHBIE TEXHOJIOTUM» SIBIISIETCS:

noNTy4eHre 3HaHWM, YMEHUM ¥ HAaBLIKOB ¥ IIOATOTOBKA K Oymy1ei
IpodeCCUOHANTbHON MesITEeIbHOCTH B 0071aCTH COBPEMEHHHIX U MTEPCIIEKTUBHBIX
ONTUYECKUX HH(POKOMMYHUKALMOHHBIX TEXHOJIOTHH.

MecTo gucuuniavHel B CTPyKType OI1

HOucnunnuaa «llepCnekTUBHBIE ONTUYECKUE UHPOKOMMYHUKAIMOHHEIE
texHonoruu» B1.B.01 oTHOCHUTCS K d4YacTu, GOPMHUPYEMON ydaCTHUKaAMU
oOpa3oBaTeNbHHX OTHOIIEHWN MporpaMMbl MaructpaTtype «11.04.02
VNHDOKOMMYHUKAIUOHHBIE TEXHOJIOTUU UM CUCTEMBE CBSA3U».

W3yuenve pucnuniuHbl «IlepCrneKTUBHBIE ONTUYECKUE WH(POKOMMYHUKALVOHHEIE
TEXHOJIOTMU» OCHOBBIBAETCS Ha 0a3e 3HaHWM, YMEHUU U KOMIIETEHLUH, TOIyUYEeHHBIX
CTyOeHTaMU Ha IpedbIAyIneM ypoBHe 00pa30BaHUs.

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuET ¢ PTOC:

- CniocoOeH peanu30BHIBaTh HOBbIE TPUHIIUITEL ¥ METOMBI UCCIIENOBAHUS COBPEMEHHBIX
HHPOKOMMYHUKAIMOHHBEIX CUCTEM U CETeH pa3JIMYHbIX TUIIOB IIepefiaud, PaclpeaeeHus,
o0paboTku u xpaHenus: uadopmanuu (OI1K-2)

- Crmocoben npuobpeTtaTh, 06pabaTEBaTh U UCIIOJIb30BATH HOBYI0 MH(GOPMAIIUIO B CBOEH
IPeMeTHOM 00/1acTH, TPefaraTh HOBEIE UAEH U TIOAXOME! K PEIIeHHI0 3alad CBOeH
npodeccroHanbHOM nestenbHOCTU (OIIK-3)
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- Crioco6GeH MCIO0JIb30BaTh COBPEMEHHbIE NOCTHUXKEHUS HAYKHU U IIepeioBLIe
MH(POKOMMYHUKAIMOHHLIE TEXHOJIOTUY, METOIbI ITPOBENEHUS TEOPETUYECKUX U
9KCIIepUMEHTAJIbHBIX UCCIIeOBaHUM B HAYYHO-UCCIIeOBAaTEILCKUX paboTax B 001aCTH
HWKTuCC, cTaBUTh 3aJa4yy UCCIIENOBaHMS, BEIOMPATh METOILI 9KCIIEPUMEHTAIBHOM PaOOTH C
1LIeJTbI0 COBEPILIEHCTBOBAHHUS U CO3JaHMUIO HOBHIX ITE€PCIEKTUBHBIX HHPOKOMMYHUKAIIMOHHBIX
cucteM (ITIK-1)

- Cnoco0GeH caMOCTOSITEIbHO COOMPATh ¥ aHATU3UPOBATH UCXOTHEIE TAHHEIE C IEJIhI0
(GbOopMUPOBaHUIO TIJIaHa Pa3BUTHUS, BLIPAOOTKE U BHEIPEHUIO HAyYHO 000CHOBAHHKIX PEINEHUM 110
orntuMu3anuu cetu cesa3u (I1K-3)

- Crioco6eH TPOBOAUTH MHCTAJIJISINIO, HACTPOUKY U 00CTyKMBaHUE ITPOTPAaMMHOTO
obecrieyeHust TeIeKOMMYHHUKAIMOHHOT0 o0opymoBanus (ITK-6)

- Cnoco0GeH aHaIU3UPOBaTh, IPUMEHSTh M PA3BUBAThH COBPEMEHHEIE ONITUYECKUE
MH(POKOMMYHUKAIIMOHHLIE TEXHOJIOTUH, BK/II0Yasl TEXHOJIOTUY (POPMUPOBAHUS CUTHAJIOB, UX
mepegayy, mpreMa U 06paboTKH B BEICOKOCKOPOCTHEIX cucTeMax cBs3u (ITK-23)

CopepxkaHue OUCIUIIINHEI

Pazmen 1. McTopusd pa3BUTHUS ONTUYECKON CBA3U. ONTHYECKNE BOIOKHA.
HcTopus pa3BUTHUS ONTUYECKOU CBI3U. OCHOBHEIE 3Tallbl pa3BuTusi. Knaccudukarmus,

KOHCTPYKLIMM U ITapaMeTphl coBpeMeHHBIX OB s TenekoMMyHuKanmi. OCHOBHEIE
HalpaBJIeHUS UCCIeN0BaHUM B 00/1aCTH CO3TaHUS HOBBIX KOHCTPYKIMYU U TEXHOJIOTUM
M3TOTOBJIEHNA KBaplueBbiXx OB, MOKMCK HOBEIX MaTePHAJIOB C LIeJIbI0 YMEHbIIEHU K03hpuimenTa
3aTyxaHUs, XPOMaTAUYECKOHN U MOIAPU3alOHHO-MOI0OBOM AVCIIEPCUU, YYBCTBUTEIBHOCTU K
u3rubaM, 6OJIBIINM YPOBHSIM MOIIMHOCTH U T.[. CrennansHeie OB: ManmomMonoBee,
MUKPOCTPYKTYPHUPOBaHHbIE, MHOTOSIIepHEIE U Apyrue. HoBrle oO6nactu ucnonb3oBanus OB
(CeHCOPHI, YCTPOMCTBA 3aePKKH, SJIEMEHTHl UHTErpaIbHOM ONTUKY U T.I1.). HanpaBneHus
OaJIbHEUIIero Pa3BUTHUA.

Pasgen 2. UCTOYHUKY ¥ IPUEMHUKY U3NTYYEHHUS.

[TprHIMT AEWCTBUS HCTOYHUKOB ¥ IPHEMHUKOB U3Nny4yeHus. Kimaccuukanus, MpuHITUI
OEeUCTBUS, KOHCTPYKIIMYU U ITapaMeTPhl COBPEMEHHEBIX NTEPEaloIINX U IPUEMHBIX YCTPOUCTB.
HHTerpanbHble OHHOMOOBLEIE HCTOYHUKHY C IIepecTpanBaeMoi Y4aCTOTOM, CO BCTPOEHHBIMU
MOZOYyIATOPaMH, ONITUYECKUMU yCunutenaMu. OoTonprueMHble YCTPOUCTBA C OGHUM THUIIOM
HocuTeneu. TpaHCUBEPHI, TPAHCIOHAEPH. HallpaBneHus AalbHENIIET0 Pa3BUTHUA.

P [TacCHBHEIE OITUYECKNE KOMIIOHEHTEI

Knaccudukauus, IpUHIUI JeNCTBUSA, KOHCTPYKIKU, PYHKLIUY, TTapaMeTPhl COBPEMEHHBIX
[TaCCUBHBIX ONTUYECKUX KOMIIOHEHTOB: Pa3bEMHBIX ¥ HEPa3bEeMHEBIX COEQUHUTEIEH,
aTTEHI0AaTOPOB, Pa3BETBUTEIIE!, HallpaBJIEHHLIX OTBETBUTENEN, UHTEP(HEPEHIIMOHHEIX (DUIIBTPOB,
peweTok bperra, UpKynIAaTOPOB, U30JIITOPOB, MYJIbTUIIIIEKCOPOB U AEMYJIbTUIIEKCOPOB WDM,
KOMMYTaTOpPOB U OPYTux. MCTOpUs pa3BUTHS U OCHOBHBIE TEHEHIIUN Pa3BUTHA.

Pasgen 4. AKTUBHEIE ONITUYECKHE KOMIIOHEHTHL.

Knaccudukauus, IpUHIUIL IeHCTBUS, KOHCTPYKLNY, TapaMeTPhl COBPEMEHHBIX ONITUYECKUX
ycunuresnen u npeodpas3oBaTeseil YaCTOTH. YCUIUTEIN Ha OCHOBE ONITUYECKUX BOJIOKOH,
JIETUPOBAHHBIX PeIKO3eMEIbHEIMU 3JIEMEeHTaMU. YCUIUTENIM paMaHa U IOJIyIIPOBOJIHUKOBEIE.
HanpasneHus ganbHENUIIero pa3BUTHS.

Pa3pen 5. DHepreTuyecKuii ¥ KOTePEHTHHIN IPUEM.

OHepreruueckuil npueM. CpaBHUTEIbHBIN aHaIu3 (POTONPUEMHEIX YCTPOUCTB UCIOJIb3YIOLUIUX P-
i-n u maBuHHBIE hoTOmMOOLL. [IpenebHEIE BO3MOXKHOCTU. ICTOPUST U COBPEMEHHOE COCTOSTHUE
KOTEPEHTHOM ONTHUYECKOU CBSA3U. TPyAHOCTH, BO3HUKAIOIIME IPU ee BHeapeHuu. OCHOBHEIE
3JIEMEHTH! [lepefaloliuX U IPUEeMHEBIX YCTPOUCTB, UX MaTeMaTu4eCKoe ONKUCaHue U
MopenupoBaHnue. Onepexaloias Koppekius omnbok. OnTudyeckas 00paboTKa KOrepeHTHBIX
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CUTHAJIOB C PA3JIMYHEIMHU BHIaMK MOMNYJISIIUU U KONUPOBaHUs, Tpeobpa3oBaHue UX B
SNIeKTPUYECKUI CUTHAJ. AHanoro-1udposoe nmpeodpa3oBanue u udpoBas oOpadoTKa
3JIeKTPUYECKUX CUTHAJIOB. HampaBneHus: aabHEHIIero Pa3BUTHS.

OO61mast TPYAOEeMKOCTD TUCITUIIITNHEL
108 gac(oB), 3 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

3auer

B1.B.02 Apxumexkmypa u NPuUHUUNbI NPOEKMUPOBAHUsI KOHE8eP2eHMHbIX cemell u
cucmem

e ocBOEHHUS OUCHUIIIUHEL

Llenbio mpernomaBaHus QUCHUIIINHEL « ADXUTEKTYPa U MIPUHITUIIE ITPOEKTUPOBAHUS
KOHBEPI'eHTHHIX CEeTel U CUCTEM» SIBIISIETCS:

M3y4eHNe TeOPETUUYECKUX U IMPAKTUUYECKHUX OCHOB HOBEHIIINX TEXHOJIOTHUH B
0071acTy TeNneKOMMYHUKaLWH. [JUCIUIIINHA «APXUTEKTYypa U IPUHIIUIIHL
IIPOEKTHPOBAHUS KOHBEPTeHTHHIX CeTel ¥ CUCTEM» MIOJIKHa 00ecreyrnBaTh
dbopmupoBaHue pyHmamMeHTa MOATOTOBKM MarucTpPOB B 0671acTu
TeJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTHM U CUCTEM CBSI3H, a TaKXkKe, CO37IaBaTh
HeoOxomuMyto 0a3y OJIsl YCIIEITHOTO OBMafeHus IIOCIeAYIOUIMMU CIlelualbHBIMU
OUCIUIIIMHAMK Y4yeOHoro miaHa. OHa moyKHa CIIocoOOCTBOBATh PA3BUTHIO CHCTEMHOIO
MBIIIJIEHUS CTYIeHTOB, YMEHUIO (OPMYJIMPOBaTh U pelllaTh 3aadyu 1o paboTe C HOBHIM
¥ HOBEMIUM 000PYOOBaHUEM, TEXHOJIOTUSIMU U ITPOTOKOIAMH.

MecTo pucuuniavHel B CTpyKType OI1

HucuunnvHa «ApXUTEKTypa U NPUHIUNE IPOEKTUPOBAHUS KOHBEPTEHTHEIX CEeTeH U
cuctem» 51.B.02 oTHOCUTCS K 4acTH, GOpPMUPYEMON yYaCTHUKaMu 00pa30BaTEeNIbHBIX
OTHOIIEHUX mporpaMMbl MarucTtpatypel «11.04.02 HMHPOKOMMyHUKaAIlUOHHEIE
TEXHOJIOTUU U CUCTEMEI CBA3U».

V3yyeHue OUCHUNIUHEL «ADXUTEKTypa U IPUHLUIEL IPOEKTUPOBAHUS KOHBEPTeHTHEIX
CeTel U CUCTEM» OCHOBHIBaeTCSI Ha Oa3e 3HaHUU, YMEHUM U KOMIIETEHLINN, TOIyYeHHBIX
CTyOeHTaMU Ha IIpedbIAyIneM ypoBHe 00pa30BaHUSs.

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS
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[Tponecc u3yuyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUN:
B cootBeTctBUE ¢ PTOC:

- Crmoco6eH K BBHITTOTHEHUIO paboTH 110 o0ecneyeHnio QyHKIIMOHUPOBAHUS
TEJIEKOMMYHUKAlMOHHOT'0 000py0BaHMsI KOPIIOPATUBHEIX CETEM C yueToM TpeOoBaHUM
uHpopmanunonHou 6e3onacHoctu (ITK-7)

- Croco6eH K agMUHUCTPUPOBAHUIO CHCTEMHOT0 ITPOrPaMMHOT0 06eCTieYeHus U CUCTEM
ynpaBneHus: 6azaMu OaHHBIX HHOOKOMMYHUKAIIMOHHOM cucTeMsbl opranu3anuu (I1K-8)

- Crmoco6eH K MPOEeKTUPOBAHUIO, CTPOUTEIHCTBY, MOHTAXKY U 9KCIITyaTalluu PafU03I€KTPOHHBIX
cpencTB UH(GOKOMMYHUKAIUH, HAalIPaBJIAIOUMX cpef nepenauu uudopmarnuu (I1K-15)

- CrmocobeH aHAIM3UPOBATh COBPEMEHHBIE U NTEPCIIEKTUBHEIE HAIIPABIEHUS PAa3BUTUS
TEJIeKOMMYHUKAI[MOHHEIX CETeN U CUCTEeM, 0COOEHHOCTH peanu3aluyl yCIyT, CIoco0eH
IIPUMEHSTH OCHOBHEIE METO/IBI aHa/IM3a, CUHTEe3a U 9KCITyaTalluu CeTel CBSI3U Pa3TUYHBIX
IIOKOJIEHUH, UCIIONIb3yeMbIE CUCTEMBI CUTHAIU3auK U TPoTOKOIH (ITK-25)

CopepxkaHue OUCHUTIIMHEL

Paspmen 1. Beenenne. TepMUHEL ¥ OIIPEIEIEHU.
3aKOHOJaTe/IbHbIE U PEKOMEHaTeJIbHbIe JOKYMEHTEL OTPACIIU CBS3b.

Pazpen 2. CeTh 31€KTPOCBSA3U KaK CPEICTBO Peaan3alii HHPOKOMMYHUKAIIMOHHEIX YCIIVT,
CeTb 97IEKTPOCBS3U KaK CUCTeMa MacCOBOT0 00C/yKuBaHuUs, 00ecleyrBalollas peaanu3aluio
YCIIYT C 3aJaHHBIM Ka4yeCTBOM

Paspmen 3. CocTaBHBEIE YACTH CETH SNIEKTPOCBSA3H.
TpaHcmopTHas CeTh, CETh Pearn3alluy JOTUKHU YCIIyT, CeTb aD0OHEHTCKOTO [OCTYTIa.

Pasmen 4. Cetu cBsI3u 00111€T0 I0JIb30BAHUS C KOMMYTAallel KaHaloB.
Tunel ceTen 37IEKTPOCBA3U C KOMMyTallell KaHaIoB.

Paspen 5. CeTu cBsi3u 00111€T0 I0Tb30BAHUS C KOMMYTallel aKeToB.
Tunel ceTen 37IEKTPOCBA3U C KOMMyTalllell IaKeToB.

OO1mast TPYA0EeMKOCTDb AUCITUIIINHEL
144 gac(oB), 4 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

9k3aMmeH. KypcoBas paboTra

B1.B.03 IlocmpoeHue 3auiuuieHHOl apxumeKkmypbsl uHpopmauuoHHOU Ge3onacHocmu
00./1a4HbIX 8bIYUCACHUU

Lenu ocBoeHUST TUCHUILINHEL

Llenbio MpernomaBalHus QUCHUTIINHEL «[IoCTpoeHMe 3aIUIIeHHON apXUTEKTYPEI
nH(pOpMaImoHHOM 6€30acHOCTY 00JITaYHBIX BEIYUCIIEHUN» SIBIISIETCS:

n3y4yeHue MIPUHITUIIOB ITIOCTPOEHUST apXUTEKTYPH HH(POPMaImOHHON 6€3011aCHOCTHU
00JIaYHBIX BEIYUCIIEHUH.

MecTo gucuunavHel B CTPyKType OI1
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OucnunnuHa «[locTpoeHWe 3aIUINEHHOUW apXUTEKTypPH HHPOPMALMOHHOU
6e3omacHoCTH 00MayHbIX BeiuMcnenu» B51.B.03 oTHOCUTCS K 4acTu, GopMupyeMou
y4acTHUKaMu 00pa30BaTeIbHBEIX OTHOLIEHUU NMpPorpaMMbl Maructpatypbl «11.04.02
VH)OKOMMYHUKAIMOHHEIE TEXHOJIOTUY U CUCTEMEI CBSA3U». VICXOOHBIN yPOBEHb 3HAHUY
M YMEHUH, KOTOPEIMU [OJIXKeH o0nafaTh CTY[EHT, MPUCTyNas K U3y4eHUI0 NaHHOU
OUCLUIIIMHEL, ONpefensdeTcss U3y4eHUeM TaKUX OUCLHUINIINUH, KakK: «MexceTeBoe
9KpPaHUPOBaHUE U CUCTEMHl IIPeNOTBPAlLeHUsT BTOPKEHUU».

TpeboBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUILIMHEL HallpaBjieH Ha GOpMUPOBaHUE CIIeAyIOMINAX KOMIIETEHITUN:
B cootBeTcTBUU ¢ PT'OC:

- CriocobeH obecrieunBaTh UHGOPMAIMOHHYIO 6€301TaCHOCTh CUCTEMHOTO IIPOrPAaMMHOI0
obecrieyeHusI ”HPOKOMMYHUKAIIMOHHOM cucTeMbl opranu3anuu ([1K-4)

- Crioco6eH MTPOBOAUTH MHCTAJIIISINIO, HACTPOUKY U 00CTyKMBaHUE ITPOTPAaMMHOTO
obecneyeHns TeleKOMMYHUKaIMOHHOr0 o6opynoBanus (I[1K-6)

- Crioco6eH K BHITIOJTHEHUI0 Pa0oTH 110 06ecreueHnIo GyHKINOHUPOBAHHUS
TEJIeKOMMYHUKAIIMOHHOT'0 000PYNOBaHKs KOPIIOPATHUBHAIX CeTel ¢ yueToM TpeGoBaHUM
nHpopmanmronHOU 6e3omacHocTH (ITK-7)

- Crioco6eH K afiMUHUCTPUPOBAHUIO ITPOIlecca IMOKMCKa U JUarHOCTUKHY OMMUOO0K CeTEBhIX
YCTPOUCTB U IporpaMMHoro obecrnevenus (I1K-9)

CopepxkaHue OUCIUIIINHEI

Paspen 1. OcHOBHBEIE KOHIENIUH IOCTPOEHUS 3alIUINEHHON apXUTEKTYPEL HHPOPMaLMOHHOU

6e3omacHOCTY 001aYHbBIX BEIYKUCIIEHNYN 6e301aCHOCTH 00Ia4YHBIX BEIYUCIEHUN

[TonsaTHe BUpTyanu3aluy, IPEeUMYyIIeCTBa BUPTyalu3alliy, BUAEI BUPTYaIbHBIX MAIlKH,
MIOHATHE TUIIePBU30pa.

Pasmen 2. Bunbl "061aKoB", TUIIEPBHA30PHL M UX YCTPONCTBO

BBeneHue B KOMIIOHEHTH! IIPOrpaMMHO - onpenenseMsiit LIO]II, yctaHoBKa u pa6oTa ¢ vSphere
Client, 0630p runepau3sopa ESXi

Pa3pen 3. BupTyanbHble MAlIuHbL 1 KOHTEUHEDHI

OmnucaHue BUPTyaIbHBEIX MallliH, 000PyA0BaHUS BUPTYaIbHEIX MallliH U (PaiijIoB BUPTYaIbHBIX
MallliH, co3faHue U paboTa ¢ BUPTYaIbHEIMU MallliHAMU

Paspen 4. BupryanbHble ceTd. HacTpoWiKa BUPTYalIbHEIX KOMMYTaTOPOB

OmnucaHue, co3JaHNe U ylpaBleHWe CTaHOapTHEIMU KoMMyTaTopamu (Standard switches),
omucaHue U KOHPUTYpPUPOBaHUE CBOMCTB CTaHOAPTHEIX KOMMYTaTOPOB, HACTPOMKA aJrOPUTMOB
0aTaHCUPOBKY HArPy3KH BUPTYaJIbHBIX KOMMYTATOPOB, CO3[IaHNe, HACTPOHUKA U YIIPaBIIeHUE
pacnpepeneHHEIME KoMMyTaTopaMu (Distributed switches), ceTreBbIMu coemUHEHUSAMY U
TpyIIamMu IOPTOB.

P [IpOTOKOIIE XpPaHEHNI TaHHBIX

OmucaHye ITPOTOKOJIOB XpaHMINIIA ¥ UMEH YCTPOUCTB XpaHunuila, oocyxaenue ESXi ¢
xpanunuineM iSCSI, NFS u FibreChannel, cosganue u ynpasnenue xpanunuiamu VMFES,
onucanue VMwareVirtual SAN
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Pasmen 6. O6ecneyenne U3OLITOYHOCTH B KJIacTEpe
OO0bsicHeHUe apxXUTeKTyprl vSphere HA, HacTpolika u ynpaBiieHue KinactepoM vSphere HA,

HCIIONIb30BaHME paCHIMPEHHHIX TapaMeTpoB vSphere HA, onucanue vSphere Fault Tolerance,
BKitoueHue vSphere Fault Tolerance HaBupTyanbHEIXMalnnHax, onucanue vSphere Replication,
rucnonb3oBaHue vSphere Data Protection
O1Ipe3ePBHOTOKOIIMPOBaHUSMBOCCTAHOBIIEHU IJaHHBIX.

Paspen 7. Pacupenenenne pecypcos. Distributed Resource Scheduler

OnucaHue KOHLENLKN BUPTyaIbHBIX [IPOLECCOPOB U IIaMsATH, HACTPOUKA U yIIpaBJIeHNe MyJlaMu
PECypCoB, OnKcaHNe METO0B ONTUMU3AlMY UCIIOIb30BaHKS IIPOLleccopa U NaMsTH,
HCII0Nh30BaHKe TpapuKOB IPON3BOAUTEIHLHOCTH U NIpeaynpexaenut vCenterServer s
MOHUTOPUHTA UCII0Ib30BaHMS PECYPCOB, CO3TaHNe U UCIIO0Ib30BaHUe IPeAyIpexRAeHNN O
COOOIIEHUS OIIPeeIeHHBIX YCIIOBUM WU COOBITUM

Paspen 8. HacTpoiika NpoaBHHYTHIX GVHKIMY Oe30macHOCTH B "o6makax”

PasrpanuyeHue mpaB OOCTYIa, HACTPOMKA MONMUTUKY 0€30IacHOCTA KoOMMyTaTopa vSwitch,
obecneuenne 6e3onacHocTy iSCSI ¢ momoursio npotokosaa CHAP. KoHTpomb yoaneHHOTO
OOCTyIa C MoMoIIbio mpodust 6e3onacHoctu (Security Profile)

OO1mast TPyA0EMKOCTD AUCIUIIIMHEL
108 gac(oB), 3 3ET
dopMa MpoOMexKyTOUHOM aTTeCTALUN

3auer

b1.B.04 BcenpoHukalouiue ceHCOpPHble cemu

Llenu ocBOeHUS TUCLIUITIUHEL

Llenbio mpenonaBaHus OUCHUIINIMHEL « BCeIIpOHUKAIOIIEe CEHCOPHLIE CEeTH»
SIBIISIETCSI:
M3y4YeHNe apXUTEKTYPhl ¥ TEXHOJIOTUY BCEIIPOHUKAIOIINX CEHCOPHBIX CETEM.

MecTo pucuuniuHe B CTpyKType OI1

[IucuunnuHa «BcenpoHukarwique ceHCOpHble ceTu» Bb1.B.04 0oTHOCHUTCSA K 4acCTH,
dbopMupyeMoi y4aCTHUKaMK 00pa30BaTeIbHEIX OTHOIIEHUH IIPOrPaMMbl MaruCTPATYPHI
«11.04.02 UHPOKOMMYHUKAIIMOHHLIE TEXHOJIOTUM U CUCTEMHl CBA3U». MCXOOHBIU
ypPOBEeHb 3HAHUU M YMEHHMU, KOTOPHIMU MOJXKeH 00JlaflaTh CTYOEHT, IPUCTyIas K
VM3Y4EeHUI0 JaHHOW AUCLUIINHEL, ONpefenseTcsd U3ydeHueM TaKUX OUCIUIIIMAH, KakK:
«MaTeMaTH4YecKoe MOMOeNIMPOBaHUE YCTPOUCTB U cucteM»; «0OOecmeueHue
nH(pOpMaImoHHON 6e30MaCHOCTH B UHGOPMALMOHHBIX CETSIX».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS
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[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6GeH MCIOIb30BaTh COBPEMEHHbIE NOCTUXKEHUS HAaYKHU U IIepeioBLIe
MH(POKOMMYHUKAIMOHHLIE TEXHOJIOTUY, METOIbI ITPOBENEHUS TEOPETUYECKUX U
9KCIIepUMEHTAJIbHBIX UCCIIeIOBaHUM B HAYYHO-UCCIIeI0BaTEILCKUX paboTax B 001aCTH
HWKTuCC, cTaBUTh 3aJa4yy UCCIIENOBaHMS, BEIOMPATh METOILI 9KCIIEPUMEHTAIBHOM PaOOTH C
LIeJTbI0 COBEPIIEHCTBOBAHHUS U CO3JaHMUI0 HOBHIX ITE€PCIEKTUBHBIX HHPOKOMMYHUKAIIMOHHBIX
cucteM (TIK-1)

- Cnoco0GeH caMOCTOSITEILHO BHIIIOJIHATE 9KCIIePUMEHTAIbHbEIE NCCIIeNOBAHUS [IJISI PEIIeHHUs
Hay4HO-MCCJIel0BaTeIbCKUX U MMPOU3BOACTBEHHBIX 3aay C UCII0JIb30BaHNEM COBPEMEHHOU
anmnapaTypsl ¥ MeTofoB ucciegoBanus (I1K-2)

- Cnoco0GeH caMOCTOSITeIbHO COOMPATh ¥ aHATU3UPOBATH UCXOTHLIE TAHHEIE C I[EJII0
(GbOopMHUPOBAHUIO TIJIaHa Pa3BUTHUS, BLIPAOOTKE U BHEIPEHUIO HAyYHO 000CHOBAHHKIX PEIEHU 110
orntuMu3anuu cetu cBsa3u (I1K-3)

- Crioco6eH TPOBOAUTH MHCTAJIISINIO, HACTPOUKY U 00CTyKMBaHUE ITPOTPAaMMHOTO
obecrieyeHus: TeIeKOMMYHUKAIMOHHOT0 o0opymoBanus (ITK-6)

- Cnoco0eH K agMHHUCTPHUPOBAHHUIO IIPOIlecca IMOUCKA ¥ TUAarHOCTHUKHY OIMHOO0K CeTeBBIX
YCTPOUCTB M IporpaMMHoro obecrneuenus (I1K-9)

- Cnoco6eH uccnenoBaTh 1 co3maBaTth MuTepHeT Bemmu (ITK-20)

CopepxkaHue OUCIUIIINHEI

Pazgen 1. [IaTYHMKY ¥ CEHCOPHBEIE CHCTEMEL

CoBpeMeHHbIE IaTYUKKU U CEHCOPHBIE CUCTEMEI. Ompenenenus, KnacCupuKaIus,
XapaKTEPUCTUKYU U MPUHIUIE QYHKIIMOHNPOBAHUS COBPEMEHHEBIX JaTYUKOB

Pa3pen 2. ApXUTEKTypa CEHCOPHHIX V3JI0B U CeTel

OO1mue NTPUHIUIIE QYHKIIMOHUPOBAHUS CEHCOPHBIX CeTel. APXUTEKTypa CEHCOPHAIX Y3JI0B.
Oco6eHHOCTH apXUTEKTYPhl BCEITPOHUKAIOIMNX CeHCOPHEIX ceTeil (BCC)

Pasgen 3. IIpoTokons! nepegauyu gaHHbXx BCC

[TpoTOKOJIE TTepefayy JaHHBIX (U3WYECKOr0 YPOBHS U YPOBHS 3BeHa maHHBIX BCC. [IpOTOKOJIE
CeTeBOTO YpoBHSA U ocobeHHoCTH MapiipyTu3auuu B BCC. [IpOTOKOJBI BEPXHUX YPOBHEH.
TexHoNOrNYM 3HEProcOepeReHus

Pasgen 4. Knactepu3sanug y3noB BCC

MeTonbl KIacTepU3alliy BO BCEIIPOHUKAIOIINX CEHCOPHAIX ceTsax. Hanbosee pacnpocTpaHeHHBIE
aJITOPUTMEH KJIaCTEPU3alluU

P [InaT MBI O HHS CEHCOPHBIX B

O0630p MPOrPaMMHLIX ¥ allllapaTHHIX MIaTGHOPM [ co3manust y310B BCC. OcobeHHOCTH U
TIPUHITUIIE TPUMEHEeHU S

P [IpuKnagHble TPOTOKOIE B CIO Bl IpEMeHeHusd B

[TpuKTamHbIE TPOTOKOJIEI ¥ CIIOCOOB TPUMEHEHHU S BCEITPOHUKAIOIINX CEHCOPHBIX CETeH.
[TpuMmephl HaubosIee coBpeMeHHBIX peanu3aluit BCC

O61m1ast TPYAO0EMKOCTD OUCHIUATIINHEL
108 gac(oB), 3 3ET

dopma IPOMEXYTOUHON aTTeCTalluu
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3auger

Bb1.B.05 Cucmembl 3KCn1iyamauuoHH020 ynpasaeHus OSS/BSS

e ocBOEHHUS TUCUUIIINHEL

Llenbio mpenofgaBaHus QUCHUIIIUHEL « CUCTEMHI 3KCILIyaTalliOHHOTO yIIPaBIeHUs
OSS/BSS» sgBnsercs:

H3y4eHNe TeOPETUYECKUX U IPAKTUYECKUX OCHOB HOBEUIIINX TEXHOJIOTHUH B
0071aCTH 3KCIINIyaTalldOHHOTO yIIpaBleHusI HGOKOMMYHUKAIMIMHU. [IMCIUTIINHA
«CucTeMBl 3KCIITyaTallnoHHoro ynpasnenuss OSS/BSS» momxHa o6ecreuynBaTh
BCECTOPOHHIOIO ITOATOTOBKY MAarucTPoB B 00/1acTu HOOKOMMYHUKAIIAOHHBIX
TEXHOJIOTUY U CUCTEM CBSI3M, a TaKXe, Co37aBaTh HeoOxoaumMyto 0a3y [JIsi YCIeIIHOT o
OBJTaeHUSI CMEXKHBIMU CIIellaIbHBIMU OUCIUIIIMHAMU y4eOHoro mnaHa. OHa goiKHa
CI1oco6CTBOBATh PA3BUTHUIO CUCTEMHOTO MBIIITIEHUS CTYI€HTOB, YMEHUIO
dbopMynupoOBaTh U pellaTh 3aflayy 110 paboTe C HOBHIM X HOBEUIINM 000pyOOBAHUEM,
TEXHOJIOTUSIMHU M IIPOTOKONaMu. [[MCIUIIIMHA SBISETCSA OCHOBHOY OUCIIUIIINHOM, B
KOTOPOH CTy[EHTHl U3y4daloT cucTeMsl Kitacca OSS/BSS, apnsomuecs B HaCTOAIIee
BpeMsI OCHOBHBIMU B TE€JIEKOMMYHUKAIIMOHHOM Ou3Hece OmepaToOpoB CBI3U U
IIPOBaIEPOB PA3IMYHBIX TEJIEKOMMYHUKAIMOHHBIX YCIYT.

Mecto pucuuniusel B CTpykType OI1

HucnunnuHa «CucTeMBl SKchjayaTalquoHHOro ymnpaBneHus OSS/BSS» BE1.B.05
OTHOCHUTCS K 4YacTu, ¢GopMUPyeMOM y4YaCTHHKaMU 00pa30BaTEIbHHIX OTHOIIEHUU
nporpaMMel MarucTtpaTtypel «11.04.02 WHPOKOMMYyHUKaALUMOHHEIE TEXHOJIOTHUU U
CHUCTEMBI CBSI3U». FICXOOHBIM YPOBEHDb 3HAHUM U YMEHUM, KOTOPHIMU [OJIXKeH 001amaTh
CTYHOEeHT, IPUCTyNas K U3YUeHUI0 JaHHOU MUCIUIIIKHBL, ONpPENeNseTcs U3y4eHUEM
TaKUX TUCIHUIIKH, KaK: «KAPXUTEKTypa ¥ IPUHIIAIE IPOEKTUPOBaHUSA KOHBEPTE€HTHBIX
CeTeu U CUCTEMD.

TpeboBaHUS K pe3yiabTaTaM OCBOEHUS

[Tponecc u3yuyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBHE ¢ PTOC:

- CriocoGeH MPOBOAUTH MHCTAJIIAINIO, HACTPOUKY U 00CTyKMBaHUE TPOTPaMMHOTO
o0ecrieyeHns TeIeKOMMYHUKALMOHHOTO o0opynoBanus (I1K-6)

- Crioco0eH K oOpraHu3aluy 3KCIUTyaTaluy 000pynoBaHus, IPOBeJeHNI0 U3MEPEHNH, ITPOBEPKeE
KadecTBa paboTH, TPOBEIEHUIO0 PEMOHTHO-ITPOGUTAaKTUYECKUX U PEMOHTHO-
BOCCTAHOBUTEILHBEIX pab0oT MHGPOKOMMYHUKAIMOHHOT0 06opynoBanus (ITK-10)

- CriocoGeH opraHu30BaTh paboTy OOJIBIIOr0 KOIMYECTBa TI0fieH, BlafieTh IpueMaMu U
MeTogaMmu paboTHL C TePCOHaJIOM, MeTOOaMU OIeHKH KauyecTBa U pe3yIbTaTUBHOCTH TPyAa
IlepcoHasa, MeTofgaMu, hopMaMu U cUcTeMaMu oriaThl Tpyaa (ITK-11)
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- Cnoco0eH aHAIU3UPOBATh COBPEMEHHEIE 1 ITEePCIIeKTHBHEIC HAIIPABIIEHUS PAa3BUTHS
TEJIeKOMMYHUKAIIMOHHBIX CETEN U CHUCTEM, 0COOEHHOCTH peann3allii YCIyT, ClIocoOeH
IIPUMEHSATh OCHOBHBEIE METO[bI aHa/IN3a, CUHTEe3a U 3KCIIJTyaTallild CETe CBSI3W Pa3/IMYHBIX
[IOKOJIEHUM, UCIIOIb3yeMble CUCTEMBI CUTHANMKU3aluu ¥ TPOTOKOME ([TK-25)

- CriocoGeH MPOEKTUPOBATh U UCCIIEN0BATh CUCTEMEI YIIPABIEHUS CETSIMU, UCIIONTb3Y S
TIPUHIUIIE UX TOCTPOEHUA ¥ QYHKIIMOHMPOBAHMS, aHAJIM3UPOBaTh OCHOBHEIE HAIlpaBIeHUS
Pa3BUTUS TEXHOJIOTUY yIIPaBIEHUS TeJIEKOMMYHUKaIMOHHbIMY ceTaMu ([1K-26)

CopepxkaHue OUCIUIIINHEI

Paspen 1. 3amayy ¥ IPUHIKNIEL 9KCIIIYATAIIMOHHOIO VIIPABIEHN CETAMU U YCAYTraMu CcBA3u0
Beepenue. JlutepaTypa U Opyrue UCTOUHUKY HHPopMauuu. CTaguu KU3HEHHOTO IIUKJIa CUCTEM

CBsI3U. 3aflauu 9KCITyaTanuy. ba3oBrle MOHATHSA M TEPMUHEI, B TOM YHCJIe aHTJIOS3bIYHEIE.

OyHKIMOHaNbHEIE 00/TaCTH YIIpaBlIeHUs CeTSIMU CBSI3U. XapaKTEePUCTHKa CUCTEM CBSI3U Kak

00BEKTOB 3KCIUTyaTaluu. [IpHHIMIIEL 9KCITTyaTalluOHHOTO YIIPABIEHUS CETAMU U YCIIyraMu

NGN. ITpoekt SON pgnsa cereit NGMN.O

Pasgen 2. ba3oBrie IpuHIKIE TOCTpoeHua cucteM OSS/BSSO

O6mas upeosnorusi, GyHKIKMOHANbHEE 3afaun cucteM OSS/BSS mpu aBTOMaTH3auuu

OesATEeIbHOCTA TeNEeKOMMYHUKAIIMOHHOW KOMIIaHUU. [IpUHIIMT MOAYIBHOTO IOCTPOEHUS,

30HTHUYHAas CTpyKTypa cucteM OSS/BSS. [IpakTudeckue npumepsl peanusanuu.0

Pasgen 3. Mogens 9KCOIyaTallMOH-HOTO YIIPaBAEHUS TEIEKOMMYHUKIIMSIMHU 10 CTAHOAPTY

TMNO

[TpUHLXIEI TOCTPOEHUS CETH yIIPaBIeHUS TEJIEKOMMYHUKALUAMUA. MHOTOypOBHEBas MOMETb

ynpaBnenusi. OyHKIMOHaNlbHasI, HHPOpPMaLXOHHas U puandeckast apxXuTeKTypsl TMN.

CTpyKTypa 3KcIayaTaluoHHOro ynpasneHus cetasMmu NGN/IMS B uepapxuu ypoBHe

ynpasneruss TMN. UaTtepderic HMI (s3p1xk MML).0

P 4, Mert TUSA U XKU3HEHHHIN ITUK Frameworx Kak bTaT
TaHOApPTHU3ALKK B TH IIOCTPOEHUS CACTEM B

KrroyeBrie npuHLUIE T0CTpoeHus cucteM OSS/BSS cnenymoinero mokoieHus.

Mopenu/MHCTPYMEHTH [ pa3paboTku 1 BHenpeHus perenuit OSS B coorBetcTBuu ¢ NGOSS.

Passutue NGOSS - FRAMEWORXO0

Pazgen 5. eTOM - paciipeHnHas KapTa IPOIECCOB OedTeIbHOCTU TeIeKOM-MYHUKAIUOHHOU

KoMnauuu 0

Ba3oBrie oHATHS, apxuTekTypa Mofenu eTOM. YpoBHU mekommo3unuu npoueccos eTOM.

['pynnupoBaHue mpoueccoB. [IpencTaBneHus fuHaMUKU OU3HEC-TIPOIecCcoB. B3auMoyelicTBre

eTOM-ITIL.0

Paspen 6. UHdopmMarmonHasa cTpykTypa OSS - mopens SIDO

[Tpumenenue SID Kak Mofeu/MHCTPyMeHTa AJis pa3paboTku pemenuit OSS/BSS. YposHeBas

CTPYKTypa, IOMeHHI, OM3HeC BUM U CUCTEMHBIN B Mofenu SID, nuHpopMalioHHbIE CYIIHOCTH.

OcHoBn g3biKa UML u ero ucnosnb3oBanue B SIDO

Paspen 7. Apxutektypa NGOSS, TNAO

TpeboBanus kK apxutekrype NGOSS. TexHonoruuecku HelUTpaibHasa apxuTekTypa TNA.

B3aumopelicTBre MeXKIY KOMIIOHEHTAMM CUCTEMEI IIOCPENCTBOM 00IIel KOMMYHUKAIIMOHHOM

cpenst CCV.

Pasgen 8. Peanusaiusa cucteM OSS ¢ ucnonb30BaHWEM KapThl npunoxeHnn TAMO

[Tpumenenue TAM Kak MHCTpyMeHTa OJis pa3dpaboTku peurenut OSS/BSS. MaTpuyHas

CTPYKTYpa, YpoBHHU mekoMmno3unuu TAM. [Jetanuzauusi GQyHKUUN IPUTTOKEHNM. MeTOIbI

comoctaBnenus mogeneii TAM/eTOM, TAM/SIDO

P HHT WCHI, IPOTOKOILI CUCTEM
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HWuTepderic MTNM. HMuTepdeiickl B3auMOOEeNCTBUS OIS UHTEerpalud KOMIIOHEHTOB cucteM OSS
- MTOSI. IIpoTtokonsl yrpaBnenus obopynoanueMm (CMIP, TL1, RMON, SOAP, TR-069).
IIpotokon SNMP. 0

Paspen 10. OCHOBEI peanu3alluy MPUA0KeHUN QYHKIIMOHaIbHOM o6nacTy Fault ManagementQ
O6mas crpaterus TO cetu cBs3u. [Tonsitue 06bekToB TO. MeTombl TO. ®@a3er TO. O6001meHHbIH
SDL-anroputm TO. O6061menHas GyHKLIXOHANbHASA CTPYKTypa cucteMbl TO. CocTaB 1
IIOCTPOEHME alllapaTypPHBIX U IPOrpaMMHLIX cpefcTB TO Ha npuMepe HA(PPOBOX CUCTEMEI
KomMMyTauuun(

OOI1mast TPYAOEMKOCTD TUCITUIIINHEL
108 gac(oB), 3 3ET
dopma MpoMexKyTOYHOM aTTeCTalluu

3auger

B1.B.06 ®omoHHO-3/1eKMpPoHHble KOMNOHEeHMbl U ycmpolicmeda 6
UH(pOKOMMYHUKAUU X

Lenu ocBoeHUST TUCHUILINHEL

Llenbio MpernomaBaHus OUCHUTIINHEL «DOTOHHO-3/IEKTPOHHBIE KOMIIOHEHTH 1
YCTPOUCTBa B MHPOKOMMYHUKALUIX>» SBIISETCS:

npruobpeTeHue CTyJeHTaMi 3HaHUM ¥ HaBHIKOB, HEOOXOOUMEBIX [JIST KCCIIeIOBAHUS,
pa3paboTKHu, 3KCIIyaTalyuy, BHeAPEeHUS (POTOHHO-3JIEKTPOHHBIX KOMIIOHEHTOB U
YCTPOMCTB B UHGOKOMMYHUKAIUSIX. Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEM CTYIEeHTOB,
yMeHue (OpMyIupoBaTh U pellaTh 3afjauil U3ydaeMou CIeliuaJTbHOCTH, YMEHHUe
TBOPYECKM IIPUMEHSTh ¥ CAaMOCTOSITEIbHO ITOBBIIIATH CBOU 3HAHUS.

MecTo pucuuniavHel B CTpykType OII1

Oucuunnvuaa «QPOTOHHO-3JIEKTPOHHBIE KOMIOHEHTHL U YyCTPOWCTBaA B
nHbpokoMMyHuKanusax» b1.B.06 oTHocuTca K 4acTh, ¢popmMupyemMas ydaCTHHKaAMU
o0pa3oBaTenbHEIX OTHOWIEHWN TNporpaMmMbe Marucrtpatyps «11.04.02
VMHpOKOMMYHUKAIIMOHHBIE TEXHOJIOTHU ¥ CUCTEMBI CBSI3U». MICXOOHBIM YPOBEHb 3HAHUU
M YMEeHUH, KOTOPEIMU [OJIXKeH o0nafaTh CTYHEeHT, MPUCTyNas K U3y4eHUI0 NaHHOU
OVCLUIJINHE], ONPefensaeTcs U3y4yeHneM TaKuX OUCLHUNINH, KaK: «OCHOBBE Hay4YHBIX
VCCJIEJOBaHUU».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIMHEL HallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINX KOMIIETeHITUN:
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B cootBeTctBuE ¢ PTOC:

- Crmoco6eH NpefiCTaBIsITh COBPEMEHHYIO HayYHYI0 KAPTUHY MUPA, BHISIBIISATDH
€CTeCTBEHHOHAY4YHYIO CYILIHOCTh IP06ieM CBoe mpodeccroHanbHOM AesTeTbHOCTH,
OTIpeneNATh MyTH UX PeLIeHus U olleHuBaTh 3ppekTUBHOCTL cuenanHoro Beibopa (OITK-1)

- Crmocoben npuobpeTtaTh, 06pabaTEBaTh U UCIIOJIb30BATH HOBYI0 MH(GOPMAIINIO B CBOEH
IpeaMeTHOM 061acTH, IpefiaraTh HOBBIE UOEU U TIOOXOIH! K PELIeHUI0 3afay CBOeH
npodeccroHanbHOM gesTenbHOCTH (OIIK-3)

- Crmoco6eH UCI0Ih30BaTh COBPEMEHHEIE JOCTUXKEHNUS HAYKK U TTePeOBLIEe
MH()OKOMMYHUKALXOHHBIE TEXHOJIOTHUY, METOIE! IPOBENEHUS TEOPETUYECKUX U
9KCIIePUMEHTAJIbHEIX UCCIEN0BaHUM B HAyYHO-UCCIeJ0BaTENbCKUX paboTax B 061actu
WKTuCC, cTaBUTh 3afjlau¥ UCCII€JOBaHMsI, BLIOMPATh METOIH SKCIIEPUMEHTAIbHON paboTEHI €
I[eJIbI0 COBEPIIEHCTBOBaHNUS U CO3TAHNI0 HOBHIX IIEPCIEKTUBHEIX NH(POKOMMYHUKAITMOHHBIX
cucrem (ITK-1)

- Crmoco6eH caMOCTOSITETbHO BHITIOJIHATH 9KCIIEPUMEHTaIbHbIE UCCTIEOBAHUS AT PEIeHUS
Hay4YHO-UCCIIe0BAaTEeIbCKUX U IPOU3BOACTBEHHEIX 3a7jayd C UCI0JIb30BAHUEM COBPEMEHHOU
anmnapaTtypsl ¥ MeTonoB uccnepoBanus (I[1K-2)

- Crtoco6eH IPOBOOUTEL MHCTAJUISINIO, HACTPOUKY M 00C/TyKUBaHKEe IPOTPaMMHOT0
obecneyeHns TeIeKOMMYHUKaIMOHHOT0 06opynoBanus (I[1K-6)

- Crmoco6eH K BBHITOTHEHUIO paboTH 10 o0ecnieyeHno QyHKIMOHUPOBAHUS
TEJIEKOMMYHUKALXMOHHOT'0 000py0BaHMsI KOPIIOPATUBHEIX CETEM C yueToM TpeOoBaHUM
uHpopManuonHou 6e3onacHoctu (ITK-7)

- Crmoco6eH UCI0Ih30BaTh COBPEMEHHYIO 3JIEMEHTHYI0 0a3y U CXeMOTEXHUKY AJIs Pa3paboTku
KOMIIOHEHTOB U YCTPOUCTB ONITUYECKOU CBSI3U, BKIIIOYAsl UHTEIPAJIbHO-ONITUYECKUEe U (POTOHHO-
kpuctannuueckue (I[1K-27)

CopepxkaHue OUCIUTIINHEL

Pa3pen 1. Beenenue
Lenu u 3amayu OUCHUIIIKAHEL. MCTOPUS U COBpEMEHHOE COCTOSIHME (DOTOHUKH U

rH(pOoKOMMyHUKauu. [IepCcneKTUBHEIE ONTHYECKUE MaTepHUabl U TeXHOJIOTUH, TEHOEHIUN
pa3BUTHS (POTOHUKYU U BOJIOKOHHO-ONITUYECKUX CUCTEM CBSI3U. TpeboBaHUs, IPeIbsBIIsIEMbIE K
[IePCIEKTUBHEIM (POTOHHO-3JIEKTPOHHEIM KOMIIOHEHTaM U yCTPOKMCTBaM HH(MPOKOMMYHUKALIAN.
Pa3pen 2. MaTtepuansl ¥ ¢pu3nyecKrie OCHOBEL (POTOHHO-3IeKTPOHHEIX KOMIIOHEHTOB
Matepuans 1 Gu3ndeCcKre OCHOBH IOCTPOEHUS (POTOHHO-3JIEKTPOHHBIX KOMIIOHEHTOB.
Knaccudukanusa 1 XxapakKTEPUCTUKY ONTUYECKUX MaTePUaoB, IPUMEHSIEMBIX IPU
H3TOTOBJIEHUH ONTO3JIEKTPOHHEIX KOMOIIHEHTOB. Pu3nyeckue 3(HEKTH, UCI0Ib3YEMEIE IIPU
co3paHuy GOTOHHO-3JIEKTPOHHEIX KOMIIOHEHTOB U YCTPOUCTB.

Paspgen 3. ®0TOHHO-31EKTPOHHEIE KOMIIOHEHTEL UHOOKOMMYHUKAIIUY

AKTUBHBIE (DOTOHHO-3JIEKTPOHHBEIE KOMIIOHEHTHI. TUIIH M KOHCTPYKLIUS UCTOYHUKOB U
[IPUEMHUKOB OIITUYECKOr0 U3JIydeHuss. MOOyIaTOPEL U YCUJIUTENIN ONITUYEeCKUX CUTHAJIOB.
TexHu4YecKre XapaKTEPUCTUKY U 0COOEHHOCTH (POTOHHO-3JIEKTPOHHBIX KOMIIOHEHTOB
“H()OKOMMYHUKALMY, IpeICTaBJIeHHIX HA MUPOBOM DHIHKE.

Pasgen 4. ®0TOHHO-3/IEKTPOHHLIE YCTPONCTBa HHODOKOMMYHUKAIUN

YcTpoiicTBa u 0710KU AJIST CUCTEM CIIEKTPaJIbHOTO YIIJIOTHEHUS. YIIpaBisieMble ONITUYECKIE
MYJIbTUIIJIEKCOPEL ¥ OeMYJIbTUIIEKCOPEL. MUKpo3aneKTpoMexaHudeckue cucteMsl (MEMS) u
6710Ku Ha UX OCHOBE. TeXHOIOTHs "XKUAKUN KPUCTAJIT Ha KDEMHUH" U ee IPUMEHEHHUE.
CenleKTUBHEBIE ONITUYECKUE NTEPEKITI0YATEIN AJ1s1 ONTUYECKUX TeJIEKOMMYHUKALMOHHEIX CETEN.
Pexondurypupyemsie ontudeckue MyabTuniekcops (ROADM).

p TexXHOIOruu TPOU3BONICTB TOHHO-3JIEKTPOHHBIX KOMIIOHEHTOB
TexHONOrMYECKYE IPOLECCH, IPUMEHsIeMble IIPU IPOXU3BOACTBE (DOTOHHO-3JIEKTPOHHBIX
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KOMIIOHEHTOB KOMIIOHEHTOB. TeXHOJIOTUY BhIPAILIMBaHUS KPHUCTAJIJIOB. T€XHOIOTHH BAKyYMHOTO
HaIBIJIEeHU S, JIETUPOBaHUS, TUTOTPauH, SIUTAKCUH.

Pasmen 6. UHTerpanbHbIE ONTHYECKHE KOMIOHEHTH

HHTerpanbHbIe ITaCCUBHBIE U aKTUBHBIE KOMIIOHEHTH. HTErpanbHO-ONTHYECKHE
KOHCTPYKTHUBHEIE 9JIeMEHTHL. IHTerpanbHble ONITUYECKHE CXEMBL.

OO6I1mast TPYAO0EMKOCTD TUCITUIIIHNHEL
108 gac(oB), 3 3ET
®opMa MpoMexKyTOYHOM aTTeCTalluu

3auer

B1.B.07 IIpo61emMbl npoeKmupo8aHusi UH(POKOMMYHUKAUUOHHbIX cucmeM u cemeti
NGN u nocm-NGN

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpernomaBaHus QUCHUTIINHEL «[Ipo6ieMbl TPOEKTUPOBAHMS
MHPOKOMMYHUKaIMOHHBIX cucTeM U ceTer NGN u mocT-NGN» gBnseTcs:

M3y4eHle TeOPEeTUYECKUX U IMIPAaKTHUUYECKUX OCHOB BOIIPOCOB ITOCTPOEHUS U
dbyHkmonupoBanus u pa3putusg ceteir NGN u IMS, a TakKe pa3nuuHBIX YCIYT Ha Oa3e
MaHHBIX TexHonoru. [JucrunauHa «I1po6aeMsl TPOEeKTUPOBAHUS
nHpokoMMyHUKaUUOHHBIX cucTeM U ceTed NGN u moct NGN» momxkHa obecriedyrBaTh
paciupenue mpodheccuoHaNIbHOT0 KPYro3opa CTyIeHTOB, a TaKxke IpuobpeTeHue
HaBBIKOB PabOTHI B YCIIOBUSAX ITOCTOSHHOTO PA3BUTUS U YCOBepIIeHCTBOBaHUSI. OHa
IOJIKHA CII0COOCTBOBAThH PA3BUTHIO CUCTEMHOT'O MEIIIJIEHUS CTYOEHTOB, YMEHUIO
dbopMynupoOBaTh U peliaTh 3ailayy 110 paboTe C HOBHIM X HOBEUIINM 000pyO0BAHUEM,
TEXHOJIOTUSIMU M IIPOTOKOIaMHu.

MecTo pucuuniavHel B CTpyKType OI1

HucnunnuHa «ITpo6aeMbl MPOEKTUPOBaHUS UHGHOKOMMYHUKAIIMOHHBIX CUCTEM U CeTel
NGN u nmoct-NGN» B1.B.07 oTHOCHUTCSA K 4YacTu, POpMUPYyeMOU y4aCTHHUKaMU
o0pa3oBaTenbHEIX OTHOWIEHWN TNporpaMMb Marucrtpatype «11.04.02
VH)OKOMMYHUKAIIMOHHEIE TEXHOJIOTUY U CUCTEMEI CBSA3U». VICXOOHBIN yPOBEHb 3HAHUY
¥ YMEHUH’, KOTOPHIMU [OJIXKeH o0nafaTh CTYHEHT, MPUCTyNas K U3y4eHUI0 HaHHOU
OVCLUIJINHEL, ONpEfeseTcd U3y4eHUeM TaKWX AUCLUNIINUH, KaK: «ApDXUTEKTypa U
IPUHLIUIIE IPOEKTUPOBAHUSI KOHBEPTEHTHEIX CETEN U CUCTEM.

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

25




[Tponecc u3yuyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUN:
B cootBeTctBUE ¢ PTOC:

- Crioco6eH KCI0Ib30BaTh COBPEMEHHbIE NOCTUXKEHUS HAaYKH U IIepeioBLIe
MH(POKOMMYHUKAIIMOHHLIE TEXHOJIOTUY, METOIbI ITPOBENEHUS TEOPETUYECKUX U
9KCIIepPUMEHTAJIbHBIX UCCIeIOBaHUM B HAYYHO-UCCIIeI0BAaTEIbCKUX padoTax B 001aCTH
WKTuCC, cTaBUTh 3aJauu UCCIEOOBAHMUs, BEIOMPATh METOIE 3KCIIePUMEHTAIbHOU PaboTHI C
1LIeJThI0 COBEPIIEHCTBOBAHUS U CO3[aHUI0 HOBHIX ITE€PCIEKTUBHBIX HHPOKOMMYHHUKAIIMOHHBIX
cucrem (ITK-1)

- Crioco6eH OpraHu30BLIBATH U MTPOBOOUTD 3KCIIEPUMEHTAIbHBIE UCIIBITAHUS C LIeJIbI0 OLEHKU U
yIy4IIeH:s KauyeCcTBa MPeI0CTaBISIEMBIX YCIIYT CBSI3HU, COOTBETCTBUS TPEOOBAHUSIM
TEeXHUYECKUX PerjlaMeHTOB, MeXAYHapPOAHEIX M HAallMOHAJIbHEIX CTaHOAPTOB U UHBIX
HOPMaTHUBHBIX JOKyMeHTOB (I1K-5)

- Crioco6eH K MPOEKTUPOBAHUIO, CTPOUTENIbCTBY, MOHTAXKY M 9KCIUIyaTallud PAgHU03IeKTPOHHBIX
CpefCcTB HHPOKOMMYHHUKAIINI, HallpaBIAIOIIUX cpef nepepayu nHdopmauuu (I1K-15)

- Crioco6eH aHa/IM3UPOBATh COBPEMEHHEIE U MTePCIEeKTHBHEIE HAlTPaBIEHUST PA3BUTHUS
TEJIEKOMMYHUKAIIMOHHBIX CETeH U CUCTEM, 0COOEHHOCTH peann3allii YCIyT, ClIoco0eH
NIPUMEHSTh OCHOBHBEIE METOMBI aHaIM3a, CUHTEe3a U 9KCIIJIyaTalluy CeTel CBS3U Pa3IUYHbIX
MIOKOJIEHU M, UCIIOIb3yeMble CUCTEMBI CUTHANMKU3aluK ¥ TPOTOKOMNE! ([TK-25)

CopepxkaHue OUCHUTIIMHEL

Paspen 1. BRogHasg

Tpapuuuu npoexktupoBanusi TPOII, MobunbHOCTE, TpoeKTHPoBaHue ceteirt NGN.
KonBepreumus.

Paspen 2. Softswitch

[TousiTve U OCHOBHEIE onpenesieHusi. Konuenuus. ApxutekTypa. [IpoOTOKOJIHL.

Pazpen 3. Iloacucrema IMS

Softswitch B MoOunbHEIX ceTsax. CTaHgapTu3alusa. OyHKIKOHAIbHbIE BO3MOXKHOCTH.
Apxutektypa. IIpotokonsl. Texnonorus AMS

Paspmen 4. TISPAN NGN

[TpoekT TISPAN. Ero 3ajauyu u QyHKIUHU. APXUTEKTypa.

Pazpen 5. Ycayru B NGN

[TpenoctaBnenune ycnyr B NGN, Konuenmusa FMC u Quad play, IPTV

Paspen 6. Texnonorus LTE

Texuonorusa LTE u LTE Advanced

Paspmen 7. IIpoektupoBanue QoS

Mogens [SO, 3agepxkka, AciekTsl Q0S, mekoMo3unus mokasatenerd QoS

Paspgen 8. [lepeBop CYIIeCTBYIOIIEX CeTH IOM ypaBiaeHue IMS -aapa

[Togxomel K mepeBony nop IMS-aapo u ux cpaBHEHUE, MeAAATOp [JlaHa HyMepaluu, IIpoLece
TIPOX0XKeHUs BbI30Ba, MogepHu3anus ATC, mepeHOCUMOCTh HOMEPOB, peanu3alus QyHKINM
COPM

P [IpOEeKTHPOBAHHU BHCOB 1 II0CT-

CHuXeHHe CTOMMOCTH Ilepefayy OuTa “HGOpPMAIMK, YCIyTa «TPU 3KpaHa», YHUDHUIIMPOBAHLE
KOMMYHUKAIMY, YCIIyra OnpeaeaeHus: MECTOII0I0KEHUS

P 10. ITpoeKTupoBaHNEe CUCTEM VIIPABIEHUS M IIOCT-

Mounutopusr B e-TOM Assuarance

Pazgen 11. Texnomorusg SDN

IBOJIIOLMS CETEBHIX TEXHONIOrUM, TexHudeckunl yuet SDN, NFV
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
180 gac(oB), 5 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

JK3aMeH

Bb1.B.08 HH(pOKOMMYHUKAUUOHHbIE MEexHO0/102Uu cucmem Moou/1bHOl cesi3u

Ilenu ocBOEHUS OUCLUUIIIUHEL

Llenpio mpernogaBaHus QUCIUIIIUHE « TH)OKOMMYHUKAIIMOHHEIE TEXHOIOTHH
CUCTEM MOOUIHLHOM CBSI3U» SIBIISIETCS:

u3ydeHue mpo6eM, BOSHUKAIIIKUX TPY BHEIPEHUH YCIYTH IePCOHATbHOM
MOOUTLHOCTY. BHepeHue epcoHanbHON MOOUIBHOCTY U3MEHUTIO OpraHN3aluio
a00HEHTCKOM 0a3bl MAHHBIX U aPXUTEKTYPY CETH. ITO MPUBEIIO K HEOOXOTUMOCTH
opraHu3anuy HHGOKOMMYHHUKAIIMOHHOTO 06MeHa MeKy KOMIIOHEHTaMHU CEeTH B
IIPOIIeCCe Peann3aluy JOMOHUTEIBHEIX IPOLENYP U YCIIYT, MPENOCTaBIsIeMbIX
abOHEHTY.

MecTo pucuuniavHel B CTpykType OI1

Oucuunnuia <«HMHPOKOMMYHUKAIMOHHHEE TEXHOJOTHUM CHUCTEM MOOUIIbHOU
cBsi3u» B1.B.08 oTHOCuTCA K 4acTu, GOpMUPyeEMOU y4acTHHKaMu 00pa30BaTelbHBIX
OTHOIIEHUX MporpaMMmbl MarucTtpatypel «11.04.02 HMHPOKOMMYyHUKAIMOHHEIE
TEXHOJIOTUM U CUCTEeMEl CBA3U». VCXOOHBIM YPOBEHb 3HAHUU U YMEHUU, KOTOPHIMU
monxeH obGrmamaTh CTYOEHT, NPUCTyMNas K M3YYEHUIO JAaHHOW OUCHUIIIMHH,
ompefenseTCcd M3yYeHUEeM TaKUX OUCLUNJINH, KaK: «APXUTEKTypa U NPUHLUIE
IIPOEKTUPOBAHUSI KOHBEPTEHTHHIX ceTed U cucteM»; «IIpobieMbl IPOEKTUPOBAHUS
MHGHOKOMMYHUKAIMOHHEIX cucTeM U ceTell NGN u mocT-NGN».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuE ¢ PTOC:

- Crioco6eH KCIO0Ib30BaTh COBPEMEHHbIE NOCTUXKEHUS HAaYKH U IepeIoBLIe
MH(POKOMMYHUKAIIMOHHBIE TEXHOJIOTUY, METOIbI ITPOBENEHUS TEOPETUYECKUX U
9KCIIepPUMEHTAJIbHEIX UCCIeOBaHUM B HAYYHO-UCCIIeN0BATEIbCKUX padoTax B 001aCTH
WKTuCC, cTaBUTh 3aJa4¥ UCCIEOOBAHMs, BEIOMPATh METOIbI 9KCIIePUMEHTAIbHOM paboTH C
1IeJThI0 COBEPIIEHCTBOBAHHUS U CO3[aHUI0 HOBHIX ITE€PCIEKTUBHBIX HHPOKOMMYHHUKAITMOHHBIX
cucteM (ITK-1)
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- Cnoco0GeH caMOCTOSITEIbHO COOMPATh ¥ aHATU3UPOBATH UCXOTHLIE TAHHEIE C IEJIhI0
(GbOopMHUPOBaHUIO TIJIaHa Pa3BUTHUS, BLIPAOOTKE U BHEIPEHUIO HAyYHO 000CHOBAHHKIX PEINEHUM 110
orntuMu3anuu cetu cBsa3u (I[1K-3)

- Cnoco6eH K pa3paboTKe Moesel Pa3InYHEIX TeXHOJIOTHYECKHUX IIPOIIECCOB U MMPOBEPKE MX
aIeKBaTHOCTH Ha MMPAKTUKe, TOTOBHOCTHIO MCIIO/Ib30BaTh MMAKETHl IPUKIIATHBIX ITPOTPaMM
aHas¥M3a U CUHTe3a MH(POKOMMYHUKAIMOHHLIX CUCTEM, ceTell U ycTpoucTs (I1K-16)

- Cnoco0eH aHaIU3UPOBATh COBPEMEHHEIE 1 ITePCIIeKTUBHEIC HAIIPABIIEHUS PA3BUTHS
TEJIEKOMMYHUKAIIMOHHBIX CEeTEN U CUCTEM, 0COOEHHOCTH peann3alldi YCIyT, ClIocoOeH
IIPUMEHSATH OCHOBHBIE METOMbI aHa/IN3a, CUHTEe3a U 3KCIIJTyaTallil CETe CBSI3M Pa3/IMYHBIX
IIOKOJIEHUM, UCIIOIb3yeMble CUCTEMEBI CUTHANMU3aluu ¥ TPOTOKOME ([TK-25)

- Crioco6eH MPOEKTUPOBATh U UCCIIEN0BATh CUCTEMEI YIIPABIEHUS CETSIMU, UCIIONb3Y S
TIPUHIUIIE UX TOCTPOEHUA ¥ QYHKIIMOHMPOBAHMS, aHaJIM3UPOBaTh OCHOBHEIE HAIlpaBIeHUS
Pa3BUTUS TEXHOJIOTUY yIIPaBIEHUS TeJIEKOMMYHUKaIMOHHEIMY ceTaMu ([1K-26)

CopepxkaHue OUCIUIIINHEI

Paspgen 1. Bregenue
OBOJIIOIUS TEXHOIOTHUH CHCTEM MOOUIILHOHN CBA3U
Paspen 2. 3agayy, BO3HUKAIOIINE ITPY UCIOIL30BAHUY PafiiOKaHalla B CeTH ab0HEHTCKOI0

I0CTyIa
OrpaHn4eHHOCTDb paguopecypca (HOCTYIHOrO CrieKTpa 4acToT). ObecredeHre KayecTBa

mocTaBkM mHOpMaImy 1o pagrokaHanaM. Obecreyerue 6e30mMacHOCTY (KOHPUIEHIIMATLHOCTH
U 3allliTa CETH OT HECAHKIIMOHUPOBAHHOTO JOCTYIIA).

Pasgen 3. 9BomOUKS TeXHOJIOTUH UCIOIb30BAHUS Paglopecypca B CEeTIX MOOUILHOM CBA3H
(FDMA,TDMA,CDMA,LTE)

[TpeuMy1iiecTBa ¥ HENOCTATKKA TEXHOJIOTUN MHOXKECTBEHHOTO HOCTYIIA.

Paspen 4. 3agayy, BO3HUKAIOIINME NIPY BHEIPEHUH YCIVTH IePCOHATLHON MOOUILHOCTH
Opranu3salis a00OHeHTCKOM 6a3kl TaHHBEIX CeTei MOOWIbHOM CBSI3U MTPU BHEAPEHUHU YCIIyTH
IIepCOoHaNIbHON MOOUTBHOCTH. [Ipotiemypsl PabOTH ¢ aOOHEHTCKOM 0a30¥ TaHHBIX.

P ADXUTEKT LTE RAN. Ha3HayeHWe KOMIIOHEHT
CocrtasB 1 Ha3sHauenue komnoueHnt LTE RAN.
P Upentudukatopsl B cetu LTE

Opranuzanus OgHO3HAYHOM UAeHTU()UKALNY KOMIOHEHT Ipu 00MeHe uHpOpMaIuen B
IIpoliecce peanu3alyy IPOLEenyp

P 7. Texuonorus OFDM. Iloudatu HOK .P Had cetka LTE. TexHomorus
MIMO.

Texnonorusa OFDM. ITouatue paguokapnpa. PecypcHasa cetka LTE. Texnonorusa MIMO.
Paspen 8. UuTepdericel LTE RAN Opranusaliys KaHanoB. [IDOTOKOIIEL.

Hutepderice LTE RAN: U unTtepdelic, opranu3alus KaHaloB, IPOTOKOILL. X uHTepdenc. S
uHTepderc. [TpOTOKOIHL.

Paspen 9. be3onacHocTts B LTE RAN

BekTop ayrenTudukauuu. Knouu 3akpelTusa nHGOPMalUy UX Ha3HaUYeHUe U TeHepanus.

Pazpen 10. [TpuMepkl peanu3alidy IPOLEOYP B COTOBOM ceTu craHgapTa LTE.
[TpuMeps! peanu3aluuy IPOLEAYypP B COTOBOU ceTu cTaHfmapTa LTE.

OO1mast TPyAO0EMKOCTD AUCITUIIINHEL
216 gac(oB), 6 3ET

dopma MpoMexKyTOYHOM aTTeCTalluu
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JK3aMeH. KypcoBoii IpoekT

b1.B.09 HccaedosamebCcKue acnekmul 8 NPO2PpaMMHO-KOH(U2Yypupyembvix cemsix

e ocBOEHHUS TUCUUIIINHEL

Llenbio mpenofaBaHus OUCIUIIIUHLL «cceqoBaTeNbCKYe aClleKTh B IIPOrPaMMHO-
KOHMDUTYPUPYEMBIX CETSIX» SIBIISIETCS:

OOyueHMe CTyIeHTOB UCCIIeN0BaTEIbCKUM HaBEIKaM B 00671aCTH aHa/IM3a MOfenen
¥ METOMOB ITPOTHO3UPOBAHHUS MTOBENEHUST COBPEMEHHEIX ITPOTPAaMMHO-
KOH(DUTYPUPYEMBIX CETEHM U COCTABIIAIOMIUX UX CUCTEM.

MecTo pucuuniavHsl B CTpykType OI1

Oucnunnuaa «MccmegoBaTeNnbCKHE aCIeKTH B NPOTPaMMHO-KOH(DUTYPUPYEMBIX
cetsax» B1.B.09 otHocuTCS K 9acTu, popMUPYyeMOU ydacTHMKaMu 0O6pa30BaTeNbHBIX
OTHOWIEHUX mnporpaMMel MarucTtpaTypel «11.04.02 HMHQOKOMMyHUKAUMOHHEIE
TEXHOJIOTUM M CUCTEMHBI CBA3U». UCXOOHBEIM YPOBEHb 3HAHUU UM YMEHHUU, KOTOPBIMU
nonxeH o6GnafaTh CTYHEHT, NPUCTyNas K HU3YUeHUIO OaHHOM OUCIHUIIJIUHBI,
ompefenseTcd M3y4eHHEM TaKWX OUCLHUNINH, KakK: «APDXUTEKTypa U NPUHLUIH
IPOEKTUPOBAHUS KOHBEPreHTHHIX ceTel U cucrteMm»; «OCHOBH Hay4YHBIX
ucciaenoBanuii»; «[IpobaeMbl IPOEKTUPOBAHUS MHMPOKOMMYHUKAIIMOHHBIX CHCTEM U
ceted NGN u nocT-NGN».

TpeboBaHUS K pe3yiabTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMIKAX KOMIIETEHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Cnoco0GeH caMOCTOSITEILHO BHIIIOJIHATE 9KCIIePUMEHTAIbHEIE NCCIIeNOBAHMS [IJISI PEIIeHHUs
Hay4YHO-UCCJIe[0BaTEIbCKUX U IIPOU3BOACTBEHHBIX 3a/iay C UCII0JIb30BaHUEM COBPEMEHHOU
anmnapaTypsl 1 MeTofoB ucciegoBanus (I1K-2)

- Criocoben obecrieunBaTh MHGOPMAIMOHHYIO 6€301TaCHOCTh CUCTEMHOTO IIPOrPaMMHOTI0
obecrieyeHnst "HPOKOMMYHUKAIIMOHHOM cucTeMbl opranu3anuu ([1K-4)

- Cnoco6eH K agMUHUCTPHPOBAHKIO CHCTEMHOI'0 IIPOrPAaMMHOI0 00eCIIedYe s U CUCTEM
yrnpaBiieHus: 6a3aMy aHHBIX HHHOKOMMYHUKAIIMOHHON cucTeMbl opranu3anuu (I1K-8)

- Cnoco0eH aHaIU3UPOBATh COBPEMEHHEIE 1 ITePCIIeKTUBHEIC HAIPABIIEHUS Pa3BUTHS
TEJIEKOMMYHUKAIIMOHHBIX CEeTe! U CUCTEM, 0COOEHHOCTH peanu3alldi YCIyT, ClIocoOeH
IIPUMEHSTh OCHOBHBEIE METOABI aHaIM3a, CUHTEe3a U 9KCIIJIyaTalluy CeTel CBSA3U Pa3/Iu4YHbIX
MIOKOJIEHU, UCIIOIb3yeMble CUCTEMBI CUTHANMKU3aluU ¥ TPOTOKOMIE ([TK-25)

CopepxkaHue OUCIUIIINHEI

Paspen 1. Bregenue. Hayka Kak cdepa gesiTeIbHOCTH
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Lenu, 3agaum u CTPyKTypa Kypca. Knaccupukauuu u GopMbl 3HaHUN. XapaKTEPUCTUKHU
HAy4YHOU [IeATEeIbHOCTH.

Pazpen 2. MeTomonorus Hay4YHOro no3HaHus. Hay4YHbIN TPOEKT

CTpyKTypa Hay4YHBIX HCCleqoBaHui. [IpOEKTHEIN TOAXOM K HAYyYHOMY UCCIIEN0BaHUIO.

Paspen 3. TeHOeHIINY Pa3BUTHS HHOOPMAIIMOHHBIX TEXHOIOIUM U PECYPCOB

BazoBrie mousaTus. Mcropust pa3suTus nHGopMaImoHHOro oomectsa. KimoueBbie TpeHOH!
pa3BUTHSI MHMOPMAIMOHHOT0 IPOCTPAHCTBA C TOYKHU 3PEHMS HCCIIeN0BaTEIbCKOTO MOIX0a.
HMcronb30BaHue IPUIOKEHUY ¥ CEPBUCOB C TOYKY 3PEHUS aHaIM3a MOTEeHIIHaIbHEIX 00BEKTOB
HUCCIIeqOBaHuH.

Pasmen 4. MeToOvKy OPUHATHS PELIEHUN B UCCIIEeIOBAHUIX

OO1mue NOHATUS IPUHATHS yIIPaBIeHUYECKUX PEIIeHn U UX KOPPeIsALUs C HayYHOU
OesiTeNbHOCThI0. MeTon «AHanu3 npobaem». MeTopn «[IpuHSTHE YIIPABIEHUYECKUX PEIeHUN».
MeTonyKa «aHaIU3 MOTEHIIMAIbHEIX TP06IeM». MeToIMKa «OlleHKa CUTYyalluu».

Paspmen 5. MuxkeHepHOoe MellyieHne User story

Ba3zoBrie moHATHA. [IM3aliH IPOLIECCOB B MHAKEHEPHBIX cucTeMax. CHCTeMOTeXHUYeCKas
nesiTenbHOCTE OCOOEHHOCTH U CTPYKTYypa user story.

P KIIOYEHU

[Tpo6eMbl 1 TEPCIEKTUBE HAYYHOTO MBIIIEHUS U IIPOBeIeHUs HayYHBIX uccienoBanui B UT.
[TogBemeHmEe UTOTOB.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
108 gac(oB), 3 3ET
dopMa IpOMeKyTOUHOM aTTeCTAllUN

3auer

b1.B.[IB.01.01 HccaedoeaHue mea1eKOMMYHUKAUUOHHbIX NPOMOKO0/108

Llenu 0CBOEHMS TUCLUUIIINHEL

Llenbio MpemnofaBaHus OUCHUTIINHEL «icclieqoBaHe TeTeKOMMYHUKAIIMOHHBIX
IIPOTOKOJIOB» SIBJISIETCS:

obecneuenne hpopMrupoBaHusd GyHIaMeHTa IIOATOTOBKM MaruCTPOB B 001aCTU
MH(QOKOMMYHUKAIIMOHHBIX TEXHOJIOTHUM ¥ CUCTEM CBSI3H.

MecTo pucuuniavHel B CTpykType OI1

Hucuunnuua «HMccnemoBaHue TeleKOMMYHUKAIMOHHBIX NpoToKoa0B» B1.B.11B.01.01
OTHOCHUTCS K 4YacTu, GopMUPyeMOM ydaCTHHMKaM{ 00pa30BaTelIbHBIX OTHOIIEHUU
nporpaMMbl MaructpaTtypel «11.04.02 MHPOKOMMYHUKaUMOHHEE TEXHOJIOTUU U
CHCTEMBI CBSI3W». VICXOMHBIM YPOBEHDb 3HAHUW U YMEHUM, KOTOPHIMHU AOJIKeH 001amaTh
CTYHOEHT, MPUCTyNas K U3yUYEeHUI0 JaHHOW OUCLUIIIAHE, ONpPENenseTcs U3y4eHueM
TaKUX QUCLUIJIMH, KaK: «APXUTEKTypa ¥ IPUHIUNL IPOEKTUPOBaHUSA KOHBEPTE€HTHBIX
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ceTel u cuctem»; «IIpo6neMel MPOEKTUPOBAHUS UHPOKOMMYHUKAIIMOHHBIX CUCTEM U
ceteir NGN 1 mocT-NGN».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuE ¢ PTOC:

- Coco0eH K afMAHUCTPHUPOBAHUIO MPOIlecca MOUCKA U TUAaTrHOCTHUKHY OIMINOO0K CETEBBIX
YCTPOUCTB ¥ IporpaMMHoro obecrnedenus (I1K-9)

- Cnioco0eH yIpaBisaTh TEXHOJTOTUYECKUMHU U3MEHEHUSIMY, HAX0XKIEHUEM TTyTEeH
COBEPIIIEHCTBOBAHUST UHGHOKOMMYHUKAIIMOHHON CTPYKTYPH OPraHU3alllii, TOTOBHOCTHIO
y4acTBOBaTh B OPTaHU3aLUK U IPOBEIEHUN PECTPYKTYpU3allud NHHOKOMMYHUKALIMOHHBIX
Iofipa3fe/ieHu} IPeANpUsITAN B LIe/IX MOBHIIeHNUS ux apdextrBHocTH ([TK-12)

- Cnoco0eH TPUMEHSTh METOMNB TEXHUKO-3KOHOMUYECKOTO aHali3a IIPYU OpraHu3aluu u
MIPOBEMIEHUY TPAKTUYECKOU OesITeTbHOCTY NHHOKOMMYHUKALIMOHHBIX TPEATIPUSITHAM, METOOEI
MapKeTuHra u MeHemxkMeHTa B o6nmactu MKTuCC (TTK-13)

- Cnoco0eH aHaM3UPOBATh COBPEMEHHBIE U NTEPCIIEKTUBHBIE HAIIPABIIEHUS Pa3BUTHS
TeJIEKOMMYHUKAIIMOHHBIX CETEN U CUCTEeM, 0COOEHHOCTH peaji3allid YCIIyT, CIIOCO0EH
MIPUMEHSTh OCHOBHBIE METOMBI aHaIKM3a, CUHTE3a U 9KCIIJIyaTallui CeTel CBSI3U Pa3IhYHBIX
MIOKOJIEHUH, UCIIONIb3yeMble CHCTEMBI CUTHaMU3auu U TPoTOKOIH (ITK-25)

CopepxkaHue OUCIUTIINHEL

P 1. UHE)OKOMMYHUKAINOHHAS KaK COBOKYIIHOCTL CETel U CHCTEM

AGcTpakTHast Momenb ceTu. [IpoTokossl 6a30Boi cetu (Core Network). ®uKcHUpoBaHHAS CETh,
CeTb Ilepefayy NaHHLEIX, MOOUIbHAS ceTh, KOHBepreHTHas ceTb NGN u nocT-NGN

Pazgen 2. dukcrupoBaHHad CeTb KOMMYTAIIUU KaHAa0B.

Y3mbl cBA3U, HHTENIeKTyanbHble naTdopmel. [Inan Hymepanuu E.164 (ABC). CTek IpOTOKOIOB
OKCN.7 (MTP, SCCP, TCAP, INAP, ISUP)

Paspmen 3. CeTh nepenayy NaHHHIX.

KomMyTaTOophl, MapipyTu3aTophl, cepBepa. MHoroypoBHeBas agpecanus (MAC, IP, mopt). Ctek
npoTtokosyioB TCP/IP (Ethernet, IP, ICMP, TCP, UDP). BupTyansHbie cetu , mpoTokon STP. MPLS
KOMMYyTauus no Metkam, npotokos LDP. ITpoTokosnsl Mapiipytusanuu RIP, OSPF, BGP.
[TpoTokonel aBTopu3anuu u ayreHtudukanuu (RADIUS, DIAMETR). [TpuknagHble IPOTOKOJIBI
(DNS, NTP, NFS, HTTP, SSH, TFTP, SNMP, XMPP)

Pazgen 4. Mob6unbHas cetb GSM/UMTS/LTE.

Y376l ¥ IITI036 JOMEHOB KoOMMyTaluu KaHasnoB (CS) u nakeToB (PS), 6a3bl JaHHBIX.
TpexypoBHeBas ugeHTudukanus nonas3osatend (MSISDN (DEF), IMSI, IMEI). Ctek
npoTtokosioB OKCNe7 (MTP, SCCP, TCAP, CAP, MAP, ISUP)

Paspmen 5. Cetb NGN.

KoHBepreHuus ceTel ¢ UCIOIb30BaHKEM IIPOrPAaMMHEIX KOMMYyTaTopoB SoftSwitch u
nnatdopmer IMS. IIpotokomnet H.323(RAS, H.225, H.245), SIP (SIP-I/T), RTP/RTCP, SCTP,
SigTran (M2PA, M2UA, M3UA, SUA, 1UA), H.248 (MGCP, Megaco).

Paspmen 6. Cetu mocT-NGN

M2M npotoxon CoAP. SDN npotokon OpenFlow. BigData. 5G

OO1mast TPyAOEMKOCTD AUCIUIIIIMHEL
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216 gac(oB), 6 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

9k3ameH. Kypcoas paboTa

b1.B.1B.01.02 Cmpamezuu ynpaeieHusi UHPOKOMMYHUKAUUOHHbIMU cemsamu

Llenu ocBOeHUS OUCLIUITIIUHEL

Llenbio mpemoaBaHus QUCITUIITUHLL « CTPATeruu YIIpaBIeHus
MH()OKOMMYHUKAIIMOHHBIMU CETSIMU» SIBIISIETCS:

obecrieyeHre BCECTOPOHHEH ITOATOTOBKY MarucCTPOB B 00/1aCTH
MH()OKOMMYHUKAIIMOHHBIX TEXHOJIOTUM M CHCTEM CBSI3H, a TaKXKe, CO3MaHUe
HeoOXomuMow 6a3kl 71 YCIIEIIHOTO OBJIAieHUsS CMEXKHBIMU CIIEITUATbHBIMU
OUCIUIIIMHAMY Y4eOHOT0 IJIaHa.

MecTo pucuuniavHsl B CTpyKType OI1

OucuunnuHa «CTpaTeruu ynpaBjieHUusI HUHPOKOMMYHUKAIMOHHBIMU
ceramu» b1.B.IB.01.02 oTHOCHUTCA K dYacTu, POpMUPYEeMOU y4YaCTHUKaAMHU
o0pa3oBaTenbHEIX OTHOWIEHWN TNporpaMMb Marucrtpatype «11.04.02
NHPOKOMMYHUKALMOHHBIE TEXHOJIOTUU U CUCTEMHI CBA3U». VICXOOHBINM YPOBEHDb 3HAHUU
M YMEHUHN, KOTOPHIMU [OJIXKeH o0nafaTh CTYHEHT, MPUCTyNas K U3y4eHUI0 HaHHOU
OUCLUIIIMHEI, ONpefenseTcs U3y4eHueM TaKWX OUCLHUIJINH, KakK: «ApXUTEKTypa U
NPUHLUUNE NPOEKTHPOBAHUS KOHBEPTEHTHHIX CeTei M cucrteM»; «IIpobGreMsl
IIPOEKTUPOBAHUS MHPOKOMMYHUKAIMOHHBEIX cuUCTeM U ceTed NGN u mocT-NGN».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEAYIONINX KOMIETEHIINH:
B cootBeTctBHE ¢ PTOC:

- Cnioco0eH K afMUHUCTPHUPOBAHUIO MTPOIlecca MOUCKA U IUAaTrHOCTUKHY OIMINOO0K CETEBBIX
YCTPOUCTB ¥ TporpaMMHoro obecrnedenus (I1K-9)

- CriocoGeH ympaBisTh TEXHOJIOTUYECKUMY U3MEHEHUSIMY, HaX0XKOeHUEeM ITyTeln
COBEPILIEHCTBOBaHUS UH(POKOMMYHUKALIMOHHOM CTPYKTYPHl OPTaHU3allli, TOTOBHOCTHIO
y4acTBOBaTh B OPraHU3aLUU U IPOBEEHUN PECTPYKTYpUA3aluu HHHOKOMMYHUKALMOHHBIX
nogpa3aefieHuy MPeanpusaTUil B LiegX NoBeimeHus ux a¢pdektuBHocTu (I[TK-12)

- Cnoco0eH TPUMEHSTh METOMB TEXHUKO-3KOHOMUYECKOTO aHali3a IIPYU OpraHu3aluu u
IIPOBEIeHUU TPAKTUYECKOU OesATeIbHOCTU NHHOKOMMYHUKALUOHHBIX IPEATIPUITHAN, METOOEL
MapKeTuHTa u MeHemxkMeHTa B o0nmact MKTuCC (TTK-13)
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- Cnoco0eH aHAIU3UPOBATh COBPEMEHHEIE 1 ITEePCIIeKTHBHEIC HAIIPABIIEHUS PAa3BUTHS
TEJIeKOMMYHUKAIIMOHHBIX CETEN U CHUCTEM, 0COOEHHOCTH peann3allii YCIyT, ClIocoOeH
IIPUMEHSATh OCHOBHBEIE METO[bI aHa/IN3a, CUHTEe3a U 3KCIIJTyaTallild CETe CBSI3W Pa3/IMYHBIX
[IOKOJIEHUM, UCIIOIb3yeMble CUCTEMBI CUTHANMKU3aluu ¥ TPOTOKOME ([TK-25)

CopepxkaHue OUCIUITINHEI

Paspen 1. BeeneHue, OCHOBHEIE TIONXONEL K VIPABIIEHUI0 CETIMU CBA3U
Ynpasnenue cetsimu cBsa3u. OSS/BSS Cocrtapnsouue nogxogsl TM®opyMa 10 yripaBiIeHUIO

TenneKoMMyHUKauusamu. [Ipuanunsl Frameworx/NGOSS, nHCTpyMeHTHI.
Paspen 2. YopaBnenue KauecTBoM (SQM - service quality management
OCHOBHEBIE TTOOXOMIHI.

Pasmen 3. CucTeMbl IOONEPXKKY MPUHATUS PEIIeHU!

WUpnen, 3agauu.

Pazpen 4. CucteMrl knacca Bl

ApXUTEKTypa, IpUMeHeHue, TPUMEPHI.

Pasgen 5. Texnonorus BigData
ITogxonrl, MOEOIOTHA.

Paspen 6. CEM (Customer Experience Management), QEM (quality Experience management)
YrupaBneHnue no1b30BaTEIbCKUM OIIBITOM, YIIpaBiieHWE KaueCTBOM 4Yepe3 I0Ib30BaTeIbCKUMN
OTIBIT.

P 7. EA (Enterprise Archi r

ApxXUTEKTypa NpeanpusiTus.

Pazpen 8. Traffic engineering

Boamoxuoctu MPLS-cetelr, kak MPLS VPN, Traffic Engineering, Carrier Supporting Carrier u
Any Transport over MPLS (AToM)

Paspmen 9. DPI (Deep pocket inspection

[TpUHIIUATIEL ¥ TTOAXOIBI

Pazpen 10. SON (Self-organizing networks)

CraHpapThl, IPUHOUIE KOHIennH, GyHKIuU SON

OO6I1mast TPYMOEeMKOCTD TUCITUIIINHEL
216 gac(oB), 6 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

Ok3ameH. KypcoBas paboTa

b1.B.[IB.02.01 TexHo/102u4ecKue NPUHUUNbI OP2aHU3AUUU UHPOKOMMYHUKAUUOHHBIX
yciye

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenbro ImpenogaBaHusd OUCIUIIIINHBI «TexHonmoruueckue IIPUHIUIIEI OPTaHU3alTuU
I/IH(I)OKOMMYHI/IKB.I_[I/IOHHBIX YCIIyT'>» ABJIAE€TCA:

Llensto ImpenogaBaHus JUCIUIIJIINHBL «TexHonoruyeckue IIPUHIOUIIEI OPTaHU3adllUU
I/IH(I)OKOMMYHI/IKB.I_[I/IOHHBIX YCIIyT» ABJIA€TCA U3y4UEHHE TEOPETUIECKUX U ITPAKTHYIECKUX
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OCHOB HOBEWIIIUX TEXHOJIOTHH B 006JTaCTH TeIeKOMMYyHUKaIuH. [JUCIUIIIMHA OOJIXKHA
obOecneunBaTh (OpMUpOBaHe PyHOaMeHTa MOATOTOBKK MaruCTPOB B 00/1acTh
MH()OKOMMYHUKAIIMOHHBIX TEXHOJIOTHM U YCIIyT cBI3u. OHa M0IkKHA CIT0COOCTBOBATH
Pa3BUTHIO CUCTEMHOTO MBIIIJIEHUS CTYOEHTOB, YMEeHUI0 (DOPMyIMPOBaTh U pellaTh
3apayu Mo paboTe C HOBHIMU yCIyraMu, TEXHOIOTHSIMU ¥ ITPOTOKOJIaMH.

MecTo pucuuniavHel B CTpykType OII1

Oucnunnvaa «TeXHOIOrHuYeCKue MPUHLIUIL OPraHu3alud WH()OKOMMYHUKAIMOHHEBIX
ycnyr» B1.B.[IB.02.01 oTHocuTca K dYacTu, (QOpMUPYeMON y4YaCTHUKaAMHU
oOpa3oBaTeNbHEX OTHOIMIEHUN MporpaMMbl MaructpaTtype «11.04.02
WHbOoKOMMYyHUKAIMOHHBIE TEXHOJIOTUY U CUCTEMEL CBI3U». VICXOMHEIN YPOBEHb 3HAHUU
¥ YMEeHUH, KOTOPEIMU [OJIXKeH o0nafaTh CTY[EeHT, MPUCTyNas K U3y4eHUI0 NaHHOU
OUCLUIIIMHEL, ONpefeseTcs U3y4eHHueM TaKWX OUCLUIJINH, KakK: «ApXUTEKTypa U
NPUHLUUNL NPOEKTUPOBAHUS KOHBEPTEHTHHIX CeTeil M cucrteM»; «IIpobGreMsl
IIPOEKTHPOBaHUS MHOOKOMMYHUKAUMOHHBIX cucTeM U ceTed NGN u mocT-NGN».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yuyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuE ¢ PTOC:

- Cnoco0eH TPOBOIUTH MHCTAJIISIINIO, HACTPOUKY ¥ 00CTyKHMBaHUE MTPOrPAMMHOT0
obecreyeHus1 TEIEKOMMYHUKAIIMOHHOT0 00opynoBanus (I[1K-6)

- Crioco0eH K BHITIOJIHEHUIO PabOTH 110 00ecredyeHnI0 GYHKINOHNPOBAHUS
TeJIEKOMMYHHUKAIIMOHHOTO 000PYOOBaHUSI KOPIIOPATUBHAIX CETEM C YUeTOM TpeboBaHUM
“H(popMauuroHHOU 6e3omacHocTH (ITK-7)

- Cnioco0eH yIpaBisaTh TEXHOJTOTUYECKUMHU U3MEHEHUSIMY, HAaX0XKIEHUEM TTyTEl
COBEPIIIEHCTBOBAHUS MHGHOKOMMYHUKAIIMOHHON CTPYKTYPH OPraHU3alllii, TOTOBHOCTHIO
y4acTBOBaTh B OPTaHU3ALUK U IPOBEIEHUN PECTPYKTYPU3alInd NHHOKOMMYHUKALIMOHHBIX
ToApasfeNieHui IPeaNpUsTUH B LIesAX MOBLIIeHUs uxX a¢dhekTuBHOCTH (ITK-12)

- Cnoco0eH aHaIM3UPOBATh COBPEMEHHBIE U MTEPCIIEKTUBHEIE HAIIPABIIEHUS Pa3BUTHS
TeJIEKOMMYHUKAIIMOHHBIX CETEN U CUCTEeM, 0COOEHHOCTH peaji3allid YCIIyT, CIIOCO0EH
MIPUMEHSTh OCHOBHBIE METOMBI aHaIKM3a, CUHTE3a U 9KCIIJIyaTallui CeTel CBSI3U Pa3IUYHBIX
MTOKOJIEHUH, UCIIONIb3yeMble CHCTEMBI CUTHaMU3auu U TPOoTOKOIH (ITK-25)

- Cnoco0eH TPOEKTHPOBAThL U UCCIEN0BATh CUCTEMHI YIIPABIIEHUS CETSIMHU, UCIIOIIb3Ys
TIPUHITUITH UX ITOCTPOEHUS ¥ QYHKIIMOHMPOBAHUS, aHAIM3UPOBATh OCHOBHEIE HAIIPABIeHUS
Pa3BUTUS TEXHOJIOTUY yIIPaBIEHUS TeJIeKOMMYHUKaIMOHHEIMU ceTaMu ([TK-26)

CopepxkaHue OUCIUTIINHEL

Paszgen 1. Beepenne. TepMUHEL U OIpedeNeHU.
HicTopuuyeckre aCleKTH CO30aHUs Pa3BUTUS CETEU CBSI3U U YCIIT.

Pasgen 2. UHTennekTyanbHble CeTU. [IPOTOKOIEI, apXUTEKTYPa, MPUHIUIIBL CO3MaHUS VCIIVT.
Onucanue IPUHIUMIIOB CO30aHUS U IOCTPOeHUsI MHTesmeKTyanbHbIX ceTen. Onucanue

mpoTokosia INAPOKCN:7. Pa360p MPUHIUIIOB ¥ COCTABHBIX 9JIEMEHTOB (HOPMHUPOBAHUS HOBBIX
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YCIIyT.

Paspmen 3. MHTeNnneKTyanbHble ceTU B MOOUIBbHBIX ceTsix. CAMEL.

OmnucaHue IPUHIUIIOB afanTaluy MHTeNIeKTyaabHbIX CeTel B MOOUIBHEIX ceTsax. OmucaHue
koH1enmuu CAMEL. Pa360p IPUHIIMIIOB ¥ COCTABHBIX 3JIEMEHTOB (POPMUPOBAHMST OCHOBHBIX
YCIIYT ¥ BO3MOXKHOCTEN.

Pazpen 4. [MpuHuune npegocTaBneHus yeayr B ceTax NGN/IMS.

OmnucaHue IPUHIUIIOB IIOCTPOoeHUs U QyHKIMOHUPoBaHus ceteit NGN. Pazbop moHATHSA
MyJIbTHCEPBUCHBIX ceTel. [IpoTokomnsl nmpegocrtasnenus ycayr SIP, SIGTRAN, H.248

Paspen 5. [IporpaMMHO-KOHGOUTYPUPYEMEIE CETH.

Beepnenue B o6nacts [IKC, mIprHUUIIE BUPTyaIu3aliy CEeTeBhIX GYHKLINN U mocTpoeHus NFV.
[TpoTtokonte! [TKC (OpenFlow 1.3.)u peanu3aius OTT cepBHCOB.

OOI1mast TPyA0EMKOCTD AUCITUILIMHEL
216 gac(oB), 6 3ET
dopma MpoMeXKyTOYHOU aTTeCTallun

Ok3ameH. Kypcoas paboTa

b1.B.[IB.02.02 Bu3Hec-npoueccbl 8 UHPOKOMMYHUKAUUAX

ITenu oCBOEHUST MUCLUIIIAHEL

Llenbio mpenofaBaHus OUCHUIIINHLL « Bu3HeC-IpoIecch B ”HHOKOMMYHUKAIUX»
SIBJISIETCS:

n3ydyeHue TeOPeTUYECKUX U IPaKTUUECKNUX OCHOB ITOCTPOEHUS U
GYHKLIHOHMPOBaHUS OCHOBHAIX IPOIlecCOB OIepaTopoB CBSI3U, IPEfOCTaBIA0IINX
pa3HooOpa3HbIe YCIIYTH CBSA3U U NHPOKOMMYHUKAIIMOHHEIE YCITYTH.

MecTo pucuuniavHel B CTpykType OI1

HucuunnuHa «busHec-nmponecch B nHGoKoMMyHuKanusax» b1.B.[1B.02.02 oTHOCUTCS K
yacTu, GOpMHPYeMOM ydaCTHHKaMH 00pa30BaTENIbHBIX OTHOIIEHWW MPOTPaMMBbI
MaructpaTypsl «11.04.02 UHHOKOMMYHUKAIIMOHHEIE TEXHOIOTUUA M CUCTEMEl CBSI3U».
VicxogHHY ypOBeHb 3HAHWU M YMEHWUU, KOTOPHIMU [OJIXKeH obnagaTh CTYHEHT,
IPUCTYyIIasd K M3yUYEHUIO0 NaHHOW OUCLUIIJIUHBE, ONpefeiseTcs M3Y4eHUEeM TaKHuXx
OVCLIUIIJIMH, KaK: «ADXUTEKTypa U IPUHIUINE IPOEKTUPOBaHUA KOHBEPT€HTHHIX CETEU U
cucteMm»; «IIpoOGaeMbl IPOEKTUPOBAaHUS MHGOOKOMMYHUKAIIMOHHBIX CUCTEM M CEeTeH
NGN u moct-NGN».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tpornecc n3yyeHus: IUCUUIIIMHEL HAllpaBiieH Ha GOPMUPOBaHUE CIIeIYIOUINX KOMIIETEHIIUN:
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B cootBeTctBuE ¢ PTOC:

- Crtoco6eH POBOOUTEL UHCTAJUISINIO, HACTPOMKY M 00CITyKUBaHKEe IPOTPaMMHOT0
obecneyeHns TeIeKOMMYHUKaIMOHHOT0 06opynoBanus (I[1K-6)

- Crmoco6eH K BBHITOTHEHUIO paboTH 10 o0ecnieyeHno QyHKIMOHUPOBAHUS
TEJIEKOMMYHUKAlXMOHHOT'0 000py0BaHMsI KOPIIOPATUBHEIX CETEM C yueToM TpeOoBaHUM
uHpopMmanuonHou 6e3onacHoctu (ITK-7)

- Crmoco6eH ynpaBisiTh TEXHOJIOTMYECKUMU U3MEHEHUSIMY, HaX0XKIeHUEM TIyTel
COBEPIIEHCTBOBAHUS NUH(POKOMMYHUKAIIMOHHON CTPYKTYPH OpraHu3aluii, TOTOBHOCTHIO
y4acTBOBaTh B OpraHU3alMy U IPOBENEHUN PECTPYKTypU3aluu NHHOKOMMYHUKAI[MOHHEIX
Iofpa3fe/leHuY IPedNpUsITAN B LIe/IX MOBHIIeHNUS ux apdextuHocTH ([1K-12)

- CrmocobeH aHaIM3UPOBaTh COBPEMEHHBIE U NTEPCIIEKTUBHEIE HAIIPABIEHUS PAa3BUTUS
TEJIeKOMMYHUKAI[MOHHEIX CEeTelN U CUCTeM, 0COOEHHOCTH peann3aluyl yCIyT, CIoco0eH
IIPUMEHSATh OCHOBHBEIE METO[bl aHa/IN3a, CUHTE3a U 3KCIIJTyaTalliy CeTeu CBSA3U Pa3/InYHBIX
IIOKOJIEHUH, UCTIOJIb3yeMble CUCTEMEI CUTHANIA3auu 1 TpoToKok! ([TK-25)

- Crmoco6eH MPOEKTUPOBATh U UCCIEN0BATh CUCTEMEI YIIPABIEHUS CETSIMHU, UCIIONIb3Y 5
IIPUHLIUIE UX IOCTPOEHUS U (PYyHKIIMOHUPOBAHMS, aHAJIM3UPOBATh OCHOBHBEIE HAIlpaBIEHUS
Pa3BUTUS TEXHOJIOTUY yIIPABJIEHUS TeJIeKOMMYHUKaIMOHHEIMU ceTaMu ([1K-26)

CopepxkaHue OUCIUTIINHEL

P 1. BeogHad. [Tonsdtre Ou3Hec-I B

OOGI1ee mpeacTaBieHNe IPUHIIUIIOB OPraHU3aIuy TPOU3BOACTBA. FIcTOpHrUecKue myTH
pas3BuTus. llenu u 3agayu opraHu3aly 6U3HeC-IIPoIecCoB.

Pasmen 2. CkBo3HbIe Gu3Hec-mporiecchl. Kapra eTOM

"Bapreprl" MexXay QyHKIIMOHAIBHEIMY TTOApa3aeneHusiMu. [ToHATHe "CKBO3HBIX" OHU3HEC-
nporeccoB. PedeperTHass Mofienb TeIeKOM-TIpoiieccoB eTOM.

Pasmen 3. MeTogooruu onucanusi 6M3HEC-IPOIIECCOB

0O630p HanboIEee pacIPOCTPAHEHHEIX METOHOJIOTUY onrcaHus 6usHec-mpoueccos. IDEF0. eEPC.
BPMNZ2. S-BPM (Metasonic).

Pasmen 4. ABToMaTH3a1us OM3HEC-IIPOLIECCOB B TeJIEKOMeE

[TorssTue OSS/BSS-koMmnnekca nHGopManroHHbIX cucteM. 0630p kimacco MC. NRI. CRM/CEM.
WFM. RMS. SA. SS. Billing. ABHanuTA4eCcKe CUCTEMBL.

Paspen 5. eTOM B getansgx. O6mactu Fulfillment u Assurance

[TogpoOHOE pefcTaBIeHre NepapXxuiecKoil CTPYKTYPhl OM3HeC-IIPOIIeCCOB pepepeHTHOU
KapThl nporeccoB eTOM nHa mpuMepe obnactet Fulfillment u Assurance.

Paspen 6. [Tporecce! Fulfillment B pukcupoBaHHOM CBSI3U

[TogkmioueHre yCIyT Ha MECTHOU TeNle(oHHOU ceTH. CornacoBanue U OPOHUPOBaHUE BpEMEHU
Bu3uTa. O0cnenoBaHue KIUEeHTCKOU Touku. O0cnenoBanue 06beKTa, GUKCHPOBaHUE
pe3ynbTaToB. OpraHu3aliys MOOK/II0YEHNS C HeCTaHIAaPTHOM KOHGUTrypauuen. ABTOHa3HaYeHUe
HapsIoB.

P 7. 11 bl Assurance B GUMKCHPOBAHHOUN CBI3H

IuarHoCTHKA U YCTpaHeHue mpo0ieMbl. CBSI3b C KITMEHTOM [JIS ITOTy4YeHusT WHPOPMaIIWH.
[TpuBneuenue 2JITII, KoopouHanus pemenus npobnemsl. Koopounanus padot 3JITII,
IIpUBJIeYEHNEe OPYTUX noapa3nenennii. O6paboTka rinobanbHLIX (TPYNIIOBLIX) IPO6GIEM.
[TpuBsidka 3aganuii K I'mobanpHOM Tpobieme.

OO6I1mast TPYMOEMKOCTE AUCITUIIIHHEL

216 gac(oB), 6 3ET
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dopma IPOMEXYTOUHOU aTTeCTalluu

9k3ameH. Kypcosas paboTa

b1.B.[IB.03.01 MamemamuueckKue Memodbl pacyema UHPOKOMMYHUKAUUOHHBIX
cucmem

lenu ocBOEHHUS OUCHUUIIIUHEL

Llenbio mpenofgaBaHus OUCUUIIIMHE «MaTeMaTuyeCcKue MeTOOEl pacyeTa
MH()POKOMMYHUKALIXOHHEIX CUCTEM» SIBIIIETCS:

U3y4YeHUe TeOPeTUYEeCKUX U IIPaKTUYECKUX OCHOB pacyeTa XapaKTepUCTUK
MH()POKOMMYHUKAIUOHHEIX CUCTeM. [JucnunnuHa "MaTteMaTudecKue METOAEL pacyeTa
MHGOOKOMMYHUKAIIMOHHBIX CHCTEM" ITpu3BaHa obecreyrnBaTh GOpPMUPOBaHUE
dbyHOaMeHTa IOOTOTOBKM MaruCTPOB B 00/1aCTA METOLOB UCCIEN0BaHUS
MHGOOKOMMYHUKAIIMOHHBIX CHCTEM CBS3H, a TaKxXKe, CO3[aBaTh He00X0OuMYyt0 6a3y s
YCIIEITHOT'0 OBJIafeHUs MOCIEAYIOUINMY CllelIMalbHEIMU JUCLUIIIMHAMU Y4eOHOT 0
nnaHa. OHa [oMXHa CIoco6CTBOBATh PA3BUTHUI0 CUCTEMHOI'O MHIIITIEHUS CTYIEHTOB,
YMeHUI0 (HOPMyIUPOBaTh U pellaTh 3afadyy UCCIef0BaTeIbCKOro XapakTepa.

MecTo pucuuniuHe B CTpykType OI1

OucnunnvHa «MaTemMaTH4YeCKue MeTOAH pacyeTa HHPOKOMMYHUKAIMOHHBIX
cuctem» B1.B.IB.03.01 oTHocuTCS K dYacTu, (GOPMHDPyeMOU ydaCTHUKaAMHU
oOpa3oBaTeNbHHEX OTHOIIEHMN MporpaMMbl MaructpaTtype «11.04.02
VHpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU ¥ CUCTEMBI CBSI3U». MCXOOHBIM yPOBEHb 3HAHUMU
M YMEeHUM, KOTOPEIMU [OJIXKeH o0najaTh CTYHEeHT, MPUCTyNas K U3y4eHUI0 NaHHOU
OVCIUIINHEI, ONpefesseTcsd U3y4eHUeM TaKWX AUCIHUNJINH, KaK: «ApXUTEKTypa 4
IPUHLUUNL IPOEKTUPOBAHUS KOHBEPTEHTHHIX CeTel M cucrteM»; «IIpobGreMsl
IIPOEKTHPOBaHUS MHDOKOMMYHUKAUKMOHHBIX cucTeM U ceTed NGN u moct-NGN».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yuyeHus: QUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINHN:
B cootBeTctBuET ¢ PTOC:

- Crioco6eH MCI0Ib30BaTh COBPEMEHHbIE MOCTUXKEHUS HAayKH U IepeioBLIe
MH(POKOMMYHUKAIIMOHHLIE TEXHOJIOTUY, METOIH ITPOBENEHUS TEOPETUYECKUX U
9KCIIepUMEHTAJIbHBIX UCCIeIOBaHUM B HAYYHO-UCCIIeI0BaTEIbCKUX padoTax B 001aCTH
WKTuCC, cTaBUTh 3aJauy UCCIEOOBaHNs, BEIOMPATh METOIbI 9KCIIePUMEHTAIbHOM paboTH C
1IeJThI0 COBEPIIEHCTBOBAHUS U CO3[aHUIO HOBHIX ITE€PCIEKTUBHBIX HHPOKOMMYHHUKAIIMOHHBIX
cucreM (ITK-1)
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- Crioco6GeH y4acTBOBaTh B pa3paboTKe IJIAHOB U IIPOTPaMM I10 OPraHKU3allMy NHHOBALMOHHOM
OesTeNTbHOCTU Ha MPEeANPUSTUH, OCYIIEeCTBISATh TEXHUKO-9KOHOMUYECKOe 000CHOBaHUE
MHHOBAIIMOHHBIX ITPOEKTOB, CIIOCOOHOCTHIO Y4aCTBOBATh B pa3paboTke 3eKTUBHOM
MH(POKOMMYHUKAIIMOHHOM cTpaTeruu Ha npegnpusatun (I1K-14)

- Cnoco6eH K pa3paboTKe Moaesel pa3InYHEIX TeXHOJIOTHYECKHUX IIPOIECCOB U IMPOBEPKE MX
aIeKBaTHOCTH Ha MTPaKTUKe, TOTOBHOCTHIO HCII0/Ib30BaTh IMAKETHl MPUKIIATHBIX ITPOTPaMM
aHas¥3a U CUHTe3a MH(POKOMMYHUKAIMOHHLIX CUCTEM, ceTell U ycTpoucTs (I1K-16)

- Cnoco0eH uccienoBaTh BEPOSITHOCTHO-BPEMEHHEIE XapaKTePUCTUKH IIPOIIECCOB B
MH(POKOMMYHUKAIIMOHHBIX CHCTEMAaX U CETSIX, MaTeMaTHUeCKre MOJIe/IM ¥ MEeTOMBl pacyera
MH(POKOMMYHUKAIIMOHHLIX CETEW U CUCTEM, YMETh IPOEKTHPOBaTh HOBEIe Mopenu (I1K-19)

CopepxkaHue OUCIUIIINHEI

Paspmen 1. Beemenue. I1ogxonbl K MIaHWPOBaHUIO ceT. OCHOBHEIE 3aa4yy NIaHUPOBAHUI
CHUCTEeMHI TeneOHHOW CBI3H.

Copepxanue Kypca MMPUKC. 3agayu, peliaeMble IPY IIJTAHUPOBAHUY CETHU SJIEKTPOCBSA3H,
BUJIeHUeE 3afla4 Kypca, IIpegMeT Kypca, XapaKTepUCTUKHU HafexKHOCTU ATC, HopMupoBaHue
nuHenHoro 3aTyxaHus B PON, OHSTHe CUCTEMBI, KITI0UeBhIe TIOHITHS ¥ TEPMUHBI ITPOLIECCOB
IIJTAHUPOBaHUSA ceTell TeJIeKOMMYHUKAINM, 00BEKT U er0 MOAesIb, MaTeMaTu4ecKasi MOfieb
9K3eMIIJigpa Ipolecca 00CIyKUBaHUS BHI30BOB CEThI0 MH(POKOMMYHUKaIMH. Mcronb3oBanue
MopOenupoBaHus. MHTerpamus ceTer aneKTpocBsa3u. ITepaTUBHEIN aNTOPUTM IIJIaHUPOBAHUS
CeTH IpeJioXeHHbN MexXnyHapomHEIM C01030M JJIEKTPOCBs3H. [IpruMep 0coOeHHOCTEH
MIPOEKTUPOBAHUS CUCTEM CBSI3U. [loKa3aTenu KauecTBa 00CTyKHUBaHUSI aDOHEHTOB, YCIIOBHBIE
notepu. [ToHATHE CUCTEMEI, TPENCTABIIeHNE CTPYKTYPHO-QYHKIIMOHAIBHOM KOHPUTYpaluu
cucTeMHl B Bujie rpada. MopmenupoBaHue OOJBIION U CII0KHON CHCTEMBI ITOCPEICTBOM «UYEPHOTO
SmuKa». MogenupoBaHUe CETH TeJIeKOMMYHHUKAIIUY - Y4aCTKOB aB0OHEHTCKOTO HOCTyIa U
TPAHCIIOPTHOM CETH B BUAE rpada. PaccMoTpeHne pa3nuyHON CTPYKTYPH Ipados,
IpencTaBieHue rpada B Buge MaTpullbl. KimtoueBble MOHSITHASI MaTeEMaTUYeCKOTO
MOMOENUPOBAHUS CeTel, IPUUYUHEI UCII0JIb30BaHUS MOOEIMPOBAHHUS.

P 2 YW IPOTHO3WPOBAHWS IIPHU NIaHUPOBAHUYN CETEHN

Mopens cetu, mpeanoxenHas MC3. OOIIue MOHATHS pacupenesieHus: Harpy3Kyu B CETH
nH(poKOMMYHUKALKMM, 3amada onpenenenuss YHH. 3amada knaccudukaimu coObITHIH ITPoIlecca
o0cyKuBaHUS BEI30BOB. ®opManin30BaHHbEIE METOML IPOrHO3UPOBAHUS. MHTYUTHBHBEIE METOIEI
IIPOTHO3UPOBAHMUS.

Pasmen 3. [TpuHIMIEL BEIGOPA CTPYKTYPHL CETH

CTpyKTypa CeTH 37eKTPOCBSA3U. AHANIN3 ¥ CUHTE3 CTPYKTYPHL ceTu. PaKTOPHI MOCTPOEHUS U
Pa3BUTHUS CETEH 3JIEKTPOCBA3U. MeToasl onTuMu3anuu. CTPYKTYpPHBIE XapaKTEPUCTUKY. 3agadu
CUHTe3a CTPYKTYPH CeTU. FI3MeHeHNe ONTUMAbHOTO pelieHusi. O6 yCTOWYUBOCTU PeIIeHUS.
Pasmen 4. 3agayu, cBsi3aHHBEIE C KaYeCTBOM 00CNTyKHBaHUS.

Cucrema IOHATHUY U OLIEHOK KauecTBa o6cnyxkuBauusg. Pekomengauus MCO E.800.
XapaKTepUCTUKY CTETIEHH COOTBETCTBUS 0KKMIAeMOMY YPOBHIO 00CIyKMBAHUS.
XapakTepuCcTUKYU yOoOCTBa U IPefocTaBIeHns o6cnykrBaHus. [loka3aTenyu KauecTBa
obcnyxuBanus ang TOOIT u NGN. Cornamenne 00 ypoBHE 00CIyKUBaHUS.

Paspmen 5. ba3oBhle TOKa3aTenu QYHKIIMOHUPOBaHuA ceTu (KPI), hopMyIbl X pacyeTa, METOOBI
cOopa nepruoguYeckor 0TYETHOCTY ¥ MOHUTOPUHTA CETH

Ba3oBble MHAMKATOPH KauecTBa PyHKIMOHUPOBaHUS ceTd NGN U UX THUIIH, ONMCAHUE
OCHOBHBIX (YHKIIMOHANbHEIX Moayielt WSS, ComepxkaHue TUIUYHOTO oT4yeTa o QoS B ceTn
CCIICOII HoBoro nokoneHus. CrocoOw HHTerpanuu BpeMeHu. Tabiuiia OCHOBHEIX THUIIOB
ceteBrix 1oTeps B YHH. OcHoBHEle HOpMupyeMble KPI 1 vx guamna3oHEL.

P HavyeHusa KPI o1s BRI3LIBHOT B Atrium WSS B ceTr COTOBOM MOOBUKHOU
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CBS3¥ HOBOT'O IOKOIEHHUS.

O1ieHKa [OJIU YCIIEIIHBIX BEI30BOB, CTAOUIBHOCTD YAEPKaHUN COeTUHEHUM CEThIO,
paccMoTpeHue OoJied YCIeIHbIX peanru3aliuil Ipoleayp npoiecca o0CIyKMBaHUS BEI30BOB B
CCIICOII (mpouiemypHl IEpeKII0YeHNs BEI30Ba U 00HOBIEHUS HaHHBIX MecToHaxoxpaeHus I1C).
KPI ucnons3oBanus pecypcoB WSS. Oco0eHHOCTH yaleHHOT0 AOCTyIa 06CTyKHUBaloIIero
nepcoHana K O&M cetu WSS mns npueMa 3HaueHnus cuetdukoB [10B u pacuyera 3HaueHuu KPI
NGN cern.

OO1mast TPYA0EMKOCTD TUCITUIIINHEL
108 gac(oB), 3 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

3aueT

b1.B./1IB.03.02 O6was uHpopmauuoHHas Modeab ynpasaeHust

e ocBOEHUS OUCUUIIINHEL

Llenbio mpemnomaBaHus OUCHUTIINHEL «O011as nHGOPMalMOHHAS MOJIeb
yIIpaBIIEHUS» SABISETCH:

o/IyYeHre 00y4aloMMUCs TEOPETUYECKUX M TPAKTUYEeCKUX OCHOB B 00J1aCTH
yIIpaBlieHUSI HHPOKOMMYHUKAIUIMHU.

MecTo pucuuniuHel B CTpykType OI1

Oucuunnuua «OO6imas uHGoOpMaluoOHHAsA Mofendb ymnpaBiaeHus» b1.B.[1B.03.02
OTHOCHUTCS K 4YacTu, ¢GopMUPyeMOM y4YaCTHHKaMU 00pa30BaTEIbHHIX OTHOIIEHUU
nporpaMMel MarucTtpaTtypel «11.04.02 WHPOKOMMYyHUKaALMOHHEIE TEXHOJIOTHUU U
CHUCTEMBI CBSI3U». FICXOMHBIM YPOBEHb 3HAHUM U YMEHUHM, KOTOPHIMU [OJIXKeH 001amaTh
CTYHOEeHT, IPUCTyNas K U3YUEeHUI0 JaHHOU MUCIUIIIKHLL, ONpPENeNseTcs U3y4eHUEM
TaKUX OUCIHHUIINH, KaK: «KAPXUTEKTypa ¥ IPUHIIAIE IPOEKTUPOBaHUSA KOHBEPTE€HTHBIX
ceTel U cuctem»; «IIpob6meMsl MPOEKTUPOBAHUS UHPOKOMMYHUKAIIMOHHBIX CUCTEM U
ceterd NGN u nocT-NGN».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tpouiecc n3ydeHus OUCUUIUIMHEL HAllpaBjieH Ha GOpMUPOBaHHE CIIeAyIOMIAX KOMIIETEHITUN:
B cootBeTcTBUU ¢ PT'OC:
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- Crioco6GeH MCIO0JIb30BaTh COBPEMEHHbIE NOCTHUXKEHUS HAYKHU U IIepeioBLIe
MH(POKOMMYHUKAIMOHHLIE TEXHOJIOTUY, METOIbI ITPOBENEHUS TEOPETUYECKUX U
9KCIIepUMEHTAJIbHBIX UCCIIeOBaHUM B HAYYHO-UCCIIeOBAaTEILCKUX paboTax B 001aCTH
HWKTuCC, cTaBUTh 3aJa4yy UCCIIENOBaHMS, BEIOMPATh METOILI 9KCIIEPUMEHTAIBHOM PaOOTH C
1LIeJTbI0 COBEPILIEHCTBOBAHHUS U CO3JaHMUIO HOBHIX ITE€PCIEKTUBHBIX HHPOKOMMYHUKAIIMOHHBIX
cucteM (ITIK-1)

- Crioco6GeH y4acTBOBaTh B pa3paboTKe IJIAaHOB U IIPOTPaMM I10 OPraHKU3allMi NHHOBALMOHHOM
OesTeNbHOCTH Ha MPEeANPUSTUH, OCYIIECTBISATh TEXHUKO-9KOHOMUYECKOe 000CHOBaHUE
MHHOBAIIMOHHBIX ITPOEKTOB, CIIOCOOHOCTHIO Y4aCTBOBATh B pa3paboTke 3hHeKTUBHOM
MH(POKOMMYHUKAIIMOHHOM cTpaTeruu Ha npegnpusatun (I1K-14)

- Cnoco6eH K pa3paboTKe Moeel pa3InYHEIX TeXHOJIOTHYECKHUX IIPOIIECCOB U IMPOBEPKE MX
aIeKBaTHOCTH Ha MTPAaKTUKe, TOTOBHOCTHIO HCIIO/Ib30BaTh IMAKETHl IPUKIIATHBIX ITPOTPaMM
aHas¥M3a U CUHTe3a MH(POKOMMYHUKAIMOHHLIX CUCTEM, ceTell U ycTpoucTs (I1K-16)

- Cnoco0eH uccienoBaTh BEPOSITHOCTHO-BPEMEHHEIE XapaKTePUCTUKH IIPOIIECCOB B
MH(POKOMMYHUKAIIMOHHBIX CHCTEMAaX U CETSIX, MaTeMaTHYeCKre MOJie/ Il ¥ METOMB pacyera
MH(POKOMMYHUKAIIMOHHLIX CETEW U CUCTEM, YMETh IPOEKTHPOBaTh HOBEIe Mopenu (I1K-19)

CopepxkaHue OUCIUIIINHEI

Pasgen 1. Beemenue

[Tpuauunet NGOSS/Frameworx, [Tpuuunsl nepexoga otr TMN Kk NGOSS. CtpykTtypa NGOSS.
Onpenenenue NGOSS. Apxutektypa NGOSS. Kaptet TOM u eTOM. HeliTpanbHas apXUTeKTypa
TNA.

Paspen 2. UHdopMaImoHHOe MogennpoBaHe B UHQOKOMMYHUKAIIKIX.

OcHoBBEI HHGOPMALMOHHOTO MOfieTupoBanus Mopgenb ganHbex SID, CucteMHas
rH(popMmanroHHas Kapta, Popmar onucanusa nHGOPMAaIMOHHEIX CyIIHOCTeM, CpaBHEHNE
0m3Hec-BUIa U CUCTEMHOI0 Buga Momenu SID

Paspen 3. busHec-Bun equHOM nHGOPMAIIMOHHON MOIEIIH.

Hcnonb3oBanue SID B uHGOKOMMYHUKAIIUSX, [JoMeHB Ou3Hec-Buma Momenu SID, Ba3oBble THUIIHI
OAHHBIX,

Paspen 4. Micionb3oBanue nHGOOPMaIMoHHON Monenu SID

PekoMeHpganuu 1Mo MpakTUYeCKOMY HCI0b30BaHuIo SID, Pa3paboTka HOBBIX CYIIHOCTEH,
HobaBneHue accoruanuii, [lobasnenHue aTpudyTos, CornaiieHue 0 HAUMEHOBAHUSX,
Hcnonws3oBanue SID B KauecTBe UHTErpalldOHHON cpenrl, [logmepxkka cuctem OSS/BSS B SID,
P M HPOBaHU TBaMu UML

BBeneHue B 93bIKM MOOenupoBaHus. [IpuMepsl peanu3anuu Moaeien

P r nyeckas HoTauusg BPM

Has3naueHne, IpuMeHEHHUE OJIS HOCTPOEHUS MOOeNnen

OO11ast TPYAO0EMKOCTD OUCHIUTIIUHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer
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b1.B.[]B.04.01 Cucmembt TDM- u IP-kommMmymauuu 6 cemsix c/1edyouLe20 noKo/1eHuUs

lenu ocBOEHHUS OUCUUIIIUHEL

Llensto npenogaBaHus AUCHUILIUHEL «CucTeMbl TDM- u [P-KOMMyTaliu B CETAX
CJIEYIOLIeT0 IIOKOJIEHUS» SABJIIEeTCA:

obecneuenre GopMupoBaHus GyHIaMeHTa IOATOTOBKM MarucTPOB B 00J1aCTU
IIOCTPOEHHUS COBPEMEHHBIX CETEH CBSI3U U MOAXO0O0B K YCTaHOBJIEHUIO B HUX CECCUM U
COeNVHEHUH [JIs Ilepefadyy MyJIbTUMEOUUHBIX JaHHBIX.

MecTo pucuuniavHel B CTpykType OII

Oucuunnvuaa «Cucrembl TDM- u [P-kKoMMyTanuu B CeTSAX CHEOYIOIIETO
nokonenus» b1.B.JIB.04.01 oTHOCcuTCHa K 4acTu, popMuUpPyeMOU y4aCTHHKaMU
o0pa3oBaTenbHEX OTHOIIEHWN NporpaMMb Marucrtpatype «11.04.02
NHPOKOMMYHUKALIMOHHBIE TEXHOJIOTUYU U CUCTEMHI CBA3U». VICXOOHBINM YPOBEHDb 3HAHUU
¥ YMeHUM, KOTOPHIMU [OJIKeH 00/1amaTh CTYIEeHT, IPUCTyIas K U3Y4eHUI0 JaHHOU
OUCLUIIIMHEI, ONpefenseTcs U3ydeHueM TaKWX OUCLHUIJINH, KakK: «ApXUTEKTypa U
NPUHIIUIILI MPOEKTUPOBAHUS KOHBEPTeHTHHIX CeTed U cucrteM»; «I[IpobGieMsbl
IIPOEKTUPOBaHUS MHPOKOMMYHUKAIMOHHBEIX cucTeM U ceTed NGN u mocT-NGN».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

[Tponecc u3ydeHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBUET ¢ PTOC:

- Cnoco0eH caMOCTOSITETLHO BHITIONIHSAThH 9KCIIEPUMEHTaIbHbIE UCCIIENOBAaHUS [T PElIeHUs
Hay4HO-UCCJIe[0BaTeIbCKUX U IPOU3BOACTBEHHBIX 3a[jayd C UCIIOJIb30BaHNEM COBPEMEHHOU
anmnapaTypsl U MeTonoB ucciegoBanud (I1K-2)

- Cnoco0eH caMOCTOSITETLHO COOMPATh ¥ aHATU3UPOBATh UCXOOHbLIE HAHHEIE C IETIBI0
(GbopMUPOBaHUIO TIJlaHa Pa3BUTHS, BHIPabOTKe U BHEIPEeHHUI0 HayYHO 000CHOBAHHKIX PEINEHU 110
ontuMu3lanuu cetu ca3u (I1K-3)

- Cnoco0OeH OpraHu30BLIBATE M TPOBOIUTE 3KCIIEPUMEHTaIbHbIE UCIIBITAHUS C 1I€/IbI0 OIIEHKU U
yIy4IleHus KauyecTBa IIPeoCTaBIsIeMEIX YCIIYT CBS3H, COOTBETCTBUSA TPEOOBaHUAM
TEXHUUYECKHUX PerjiaMeHTOB, MeXAYHapPOOHbIX ¥ Hal[MOHA/IbHBIX CTAHIAPTOB U UHBIX
HOPMaTHUBHEBIX JOKyMeHTOB (I1K-5)

- Cnoco0eH aHaTM3UPOBATh COBPEMEHHLIE U MTEPCIIEKTUBHEIE HAIIPABIIEHUS Pa3BUTHS
TeJIEKOMMYHUKAIIMOHHBIX CEeTEN U CUCTEM, 0COOEHHOCTH peanu3allid yCIyT, ClIoco0eH
IIPUMEHSTh OCHOBHBEIE METO[bI aHa/IN3a, CUHTE3a U 3KCIIJTyaTalliy CeTe CBSA3U Pa3/INYHBIX
[IOKOJIEHU!, UCIIO/Ib3yeMble CUCTEMBI CUTHANIA3alUU U TPOTOKOE ([TK-25)

CopepxkaHue OUCIUATIIHHEL

Paspen 1. I1epexon kK CCII
CMeHa nmapafurMel MOCTPOEHUST KOMMYTAllMOHHBIX CUCTEM IIPU MEPeXofie K CETSIM CIeTYI0IIero

IIOKOJIEHHU . KOMMYTaHI/Iﬂ IMMaKeTOB, IPDUYHUHEI YCIIEXa IP.
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Pazpgen 2. VoIP

[Torstue VoIP, mouemy 3To KjIt0ueBas yCiayra B CETH CBSI3U, IPUHLIUIIEI IIOCTPOEHUS U
0COOEHHOCTH ITepegayu peyn B IP.

Pazgen 3. H.323

YcTtanosnenue coenuHenuyl B H.323

Paspen 4. SIP

YcTtanosnenue coenunenuul B SIP

Paspmen 5. H.248

YcraHoBnenue coepuHenuy B Megaco/H.248

Pasgen 6. Pacupenenénnad koMmMmyTalug B CCIT
[TpUHLKTIH YIIPABIEeHUS YCIYT B GU3UYECKU NEeKOMIIO3MPOBAaHHOM KOMMYTAIIMOHHOM II0JIe

OO61masi TPYyIOEeMKOCTb TUCIUIITAHEL
108 gac(oB), 3 3ET
®opma TPOMEKYTOYHOM aTTECTALIUU

3auger

b1.B.[]B.04.02 KoenHumueHble mode1u ynpasieHusa UH(POKOMMYHUKAUUAMU

ITenu oCBOEHUST MUCLUIIIAHEL

Llenbio mpernomaBalHus QUCHUTIINHEL « KOTHUTUBHBIE MOJIEIN YIIPABIIEHUS
MHGOOKOMMYHUKAIUSIMUI» SIBIISIETCS:
oy4YyeHue 00y4JaloUMUCS TEOPETUUECKUX ¥ TPAKTUYEeCKUX OCHOB B 0071aCTH
yIIpaBlieHUs HHPOKOMMYyHUKanuaMu. OHa JoIKHa CII0COOCTBOBATh Pa3BUTHIO
CHCTEMHOT'0 MBIIIJIEHUS CTYIeHTOB, YMEHUI0 (OPMYIUPOBATh U PELIaTh 3aJadyy II0
paboTe C HOBHIM U HOBEHUIITMM 000pyIOBAaHUEM, TEXHOJIOTUSIMU U MTPOTOKOJIaMHU.

MecTo pucuuniauHel B CTpyKType OI1

HucuunnuHa «KOTHUTUBHEH € MOJenu yOopaBlIeHUSd
napokoMMyHuKanusamu» b1.B.[1B.04.02 oTHoCUTCA K dYacTH, QOPMHUPYEeMOU
y4acTHHKaMu 00pa30BaTeIbHBIX OTHOIIEHWU NMPOTrpaMMbl MaructpaTtyphl «11.04.02
NHPOKOMMYHUKALIMOHHEIE TEXHOJIOTUYM U CUCTEMH CBA3U». VICXOOHBIM YPOBEHDb 3HAHUU
M YyMeHWM, KOTOPHIMU [OJIKeH o0nafaTh CTYAeHT, IPUCTyNas K U3y4eHUI0 JaHHOU
OUCLUIIIAHE, ONpefenseTcs M3ydeHHueM TaKWX OUCHUIINH, KakK: «APXUTEKTypa H
NPUHIUIL NPOEKTHPOBAHUS KOHBEPTEHTHHIX CeTed M CUCTeM»; «[IpoOieMbl
IIPOEKTUPOBAHUS MHPOKOMMYHUKAIIMOHHBEIX cuCTeM U ceTed NGN u mocT-NGN».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

42




[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Cnoco0GeH caMOCTOSITEILHO BHIIIOJIHATE 9KCIIePUMEHTAIbHEIE UCCIIeNOBAHUS [IJISI PEIIeHUs
Hay4HO-MCCJIel0BaTEeIbCKUX U MMPOU3BOACTBEHHBIX 3afay C MCII0JIb30BaHNEM COBPEMEHHOU
anmnapaTypsl ¥ MeTofoB ucciegoBanus (I1K-2)

- Cnoco6GeH caMOCTOSITeIbHO COOMPATh ¥ aHATU3UPOBATH UCXOTHbLIE TAHHEIE C IEJIhI0
(GbOopMHUPOBaHUIO TIJIaHa Pa3BUTHUS, BLIPAOOTKE U BHEIPEHUIO HAyYHO 000CHOBAHHEBIX PEIEHU 110
orntuMu3anuu cetu cBsa3u (I1K-3)

- Cnoco0GeH OpraHU30BLHIBATE M IPOBOAUTE SKCIIEPUMEHTAIbHbIE UCIIBITAHUS C IIeJIbI0 OIIEHKU U
yIIy4IIeHus KauyecTBa MPeoCTaBIISIEMBIX YCIIYT CBS3HU, COOTBETCTBUS TPEOOBAaHUSIM
TEXHAYECKHUX PerlaMeHTOB, MeXAYHapPOOHbIX ¥ HallMOHA/IbHEIX CTAHAPTOB U MHBIX
HOPMaTHUBHBIX JOKyMeHTOB (I1K-5)

- Cnoco0GeH aHaIU3UPOBATh COBPEMEHHEIE 1 ITePCIIeKTUBHEIC HAIIPABIIEHUS Pa3BUTHS
TEJIeKOMMYHUKAIIMOHHBIX CEeTeN U CUCTEM, 0COOEHHOCTH peanun3alldi YCIyT, ClIocobeH
IIPUMEHSTh OCHOBHBEIE METOMbI aHa/IN3a, CUHTe3a U 3KCIIJTyaTallii CETe! CBSI3UM Pa3/IMYHBIX
IIOKOJIEHU, UCIIOIb3yeMble CUCTEMBI CUTHANMKU3aluu ¥ TPOTOKONE ([TK-25)

CopepxkaHue OUCIUIIINHEI

Paspgen 1. Beemenne B ITIL.

OCHOBHBIE TEPMUHEL. YIIpaBlieHKEe YCIIyraMyu B KOHTEKCTE B3aUMOOEUCTBUS "TIOCTABIIUK YCIIYT -
3aKa34uK yciayr"

Paspen 2. Mopenu ynpaBnenusd nHGokoMmMmyHuKanuamu. Monenb RosettaNet

[TprHIMIIE TOCTPOEHUS MOMENH B3auMoneicTust B2B (6u3snec-6u3Hec)
MH(POKOMMYHUKAIMOHHLIX KOMIIAHUYM B COOTBETCTBUM C Mofenbio RosettaNet.

Pazpen 3. [1poeKTHpOBaHUe YCIYT KaK 3Tall XKU3HEHHOI 0 LIUKJIA YCIIYT

Ycnyra u ee KoMnoHeHTE, OCHOBHBIE aCIIEKTH IPOEKTHPOBaHUs yciyr, [lopTdens ycuyr -
IIeHTpaIbHOE XpaHumuile nHdopManuu, [IpoekKTupoBaHre IPOIECCOB

Pasgen 4. BHenpeHue KakK 9Tal XXKNU3HEHHOTO LIUKIA YCIIYT

OcHOBHBIE 1€/ 3Tana BHegpeHus, 3agauul 3Tala BHEIPEHUS YCIyT, AKTHBE, He00OXOOUMBIE OJIs
MIPeOoCTaBIEHUS YCIYT

Pasgen 5. 9kcnnyaTalysa yCayr Kak 3Tal XKU3HEHHOT0 IIUKJIa YCIYT

[Ipoueccrl B paMKax JKCIITyaTaluu, bamaHc KauecTBa YCIyT U UX CTOMMOCTH, bamaHc
PEaKTUBHOTO U IPOAKTUBHOTO ITOOX0OOB,

P Hen BIBH YIIIeHU T KaK 3Tall XXKNU3HEHHOT0 MUK T

Mogens CSI, KU3HEHHBIUA UK YCIYT

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
108 gac(oB), 3 3ET
dopma IpOMEXYTOUHOM aTTeCTalluu

3auer
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3. AHHOTAIIMHA MPOrpaMM IMPAKTHK

yueoHnou 52.B.01.01(Y) Texnonozuueckas (npoeKmHo-mexHo/102u4ecKdsi) NnpaKkmuka.

Llenu mpoBeneHUus MPaKTUKU

Llenbio poBedeHNs MPAaKTUKK «TeXHOIOTu4YecKas (MMPOeKTHO-TEXHOJIOTHYeCcKas)
IIPAKTHKA.» SIBISETCS: 3aKpelyieHre U yriybieHue TeOpeTU4eCKUX 3HaHUY;
dbopMupoOBaHUe U Pa3BUTHE MPO(YeCcCHOHATbHBIX 3HAHUM; TPHOOpPeTeHre MPAaKTHYEeCKUX
HaBLIKOB; HOPMUPOBaHNE KOMIIETEHINM, a TaK¥XKe MPHUoOpeTeHNe OIbITa
CaMOCTOSITEIbHOM MPOoGEeCCUOHAIBHON U HAaYYHOU [eATETbHOCTH, HEOOXOMUMBIX [JIS
ocyenymwolien NpodeccuoHanbHOU OeATEeTbHOCTH.

OTa 1eNTb JOCTUTAETCSA IIyTeM PelleHus Claenyolux(er) 3agad(u):

- 3aKpelljieHre Ha MMpaKTHKe 3HaHUM U YMEHUH, TOTy4eHHBIX B IIPOIlecce
TEOPETUYECKOTr0 00yUeHUs;

- pa3BuUTHE NMPO(PecCruoHaNbHLIX HAaBLIKOB;

- O3HAKOMJIeHHWe C 001Iel XxapaKTepUCTUKOW 00beKTa MPAaKTUKH U IIpaBUIaMU
TeXHUKU 0e30I1acHOCTY;

Mecto npakTuku B CTpyKType Ol

«TexHomorunuyeckasi (IPOEKTHO-TEXHOJIOTUYECKas) npakTuka.» 52.B.01.01(Y) Bxogut B
670K 2 y4eOHOro IjiaHa, KOTOPBEIM OTHOCUTCS K 4acTH, GOpPMUDPYEMOU y4YaCTHUKaAMU
o0pa3oBaTeNbHLIX OTHOIIEHHUH, W SIBASETCS 00s3aTeIbHOM COCTABHOM YaCThIO
o0pa30BaTeNbHOM MporpaMMbl 10 HampaBneHuio «11.04.02 UHPpoKOMMYHUKAIIMOHHbBIE
TEXHOJIOTUH ¥ CUCTEMBI CBSI3U».

«TexHomoruyeckas (HpOGKTHO-TeXHOHOl"I/I‘-IeCKaﬂ) IIPAKTHKaA.» OIINPAETCA Ha 3HAHHA
IIOJIY4EHHEBIE IIPU U3YYEHUHN IIPEenmeCTBYIOIINX OTUCITUIIIINH.

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

B nporiecce nIpoxoxkaeHUs IPAaKTUKYU CTYOEHT POPMUPYET U IEMOHCTPUPYET CIeAyIoIIne
KOMIIETEHIIUMU:

- Crmoco6eH MPOBOOUTH MHCTAJUISINIO, HACTPOUKY M 00CITyKHBaHKUE MPOTPAaMMHOTI0
obeclieyeHus: TeIeKOMMYHUKALMOHHOT0 o0opynoBanus (ITK-6)

44




- Crioco6eH K BHITIOJTHEHUIO Pa0oTH 110 06ecreueHunIo GYHKIMOHUPOBAHUS
TEJIEKOMMYHUKAIIMOHHOT'0 000PYNOBaHUS KOPIIOPATHUBHAIX CETEH C yueToM TpeGoBaHUM
nHpopManuroHHOU 6e3omacHocTH (ITK-7)

- Cnoco0eH K agMUHUCTPHUPOBAHHIO CUCTEMHOI'0 IIPOTPAMMHOI0 00eCIIeYeHNusT U CUCTEM
yrnpaBiieHus: 6a3aMy HaHHBIX HHHOKOMMYHUKAIIMOHHON cucTeMbl opranu3anuu (I1K-8)

- Cnoco0eH K agMUHUCTPHUPOBAHUIO IIPOIlecca IMOMCKA U TUArHOCTHUKHY OITHOOK CeTEBBIX
YCTPOUCTB ¥ IporpaMMHoro obecrneuenus (I1K-9)

- Crioco6eH K MPOEKTUPOBAHKI0, CTPOUTENIBCTBY, MOHTAXY M 9KCIUIyaTalluy Pagu031eKTPOHHBIX
CpenCcTB HHPOKOMMYHHUKAIINI, HallpaBIAIINUX cpef nepefayu nHpopmauun (I1K-15)

- Cnoco6eH K pa3paboTKe Moaesel pa3InYHEIX TeXHOJIOTHYECKHUX IIPOIIECCOB U IMPOBEPKE MX
aIeKBaTHOCTH Ha MTPAaKTUKe, TOTOBHOCTHIO HCIIO/Ib30BaTh IMAKETHl MPUKIIATHBIX ITPOTPaMM
aHaJ¥M3a U CUHTe3a HH(POKOMMYHUKAIIMOHHLIX CUCTEM, ceTell U ycTpoucTs (I1K-16)

- Cnoco0eH aHaIU3UPOBATh COBPEMEHHEIE 1 ITePCIIeKTUBHEIC HAIIPABIIEHUS Pa3BUTHS
TEJIEKOMMYHUKAIIMOHHBIX CETEN U CUCTEM, 0COOEHHOCTH peann3alldi YCIyT, ClIocoOeH
IIPUMEHSTH OCHOBHBEIE METOMbI aHa/IN3a, CUHTEe3a U 3KCIIJTyaTallil CETe CBSI3M Pa3/IMYHBIX
IIOKOJIEHU M, UCIIOIb3yeMble CUCTEMBI CUTHANMKU3aluu ¥ TPOTOKOME ([TK-25)

CopepxkaHue IPaKTUKU

Paspen 1. Beenenue

3HAKOMCTBO C Hay4yHHIMU HanpasneHusamu 1o rematuke HOL u kadenpst UKC "HccnenoBanue
MH(POKOMMYHUYALIMOHHBIX IPOTOKOJIOB"

Paspen 2. TeopeTnyeckas 4yacThb

M3ydenune nvHPOpMaMOHHEIX pPecypcoB B 06macT UKT, CTPYKTyphl CETH, Pa3BEPHYTOM B
nabopaTopuu Kapenpsl MKC, BEIIBIE€HNE NOCTYIIHEIX OIS BTOPXKEHUS 37IEMEHTOB CETH
Paspen 3. [IpakTuka

BrinonHeHue npakTU4eckux paboT no usydenuio CLI PM, uccnemoBanue ceTty, ClieHapues,
TIPUBOJSIINIE K 0TKA3y B 00CIyKMUBAHUHU, CII0CO0AX BBISIBIIEHUE YSI3BUMOCTHU JOCTYITHBIX [IJIST
BTOPZKEHUS 37IEMEHTOB CeTH. MccnemoBanue 0a30BhIX ClIeHapUeB U HEKOPPEKTHOTO ITOBEIEHU ST
coo0meHn# nHPOKOMMYHUKAIIMOHHLIX ITPOTOKOJIOB Ha IaTdhopMe «MMHTepaKTUBHAS
naaTgopMa UCCIeNoBaHUS IPOTOKOJIOB Squitch».

Pasgen 4. [1oroToBKa K 3a4eTy

H3ydyeHne peKOMeHO0BaHHOW TUTEePaTyphl, 3aKpeljieHre 3HaHUU U HaBBIKOB, TIOJIyYEHHBIX B
pe3ynbTaTe IPOX0XKAEHUS IPAaKTUKHI

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
108 gac(oB), 3 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auer

npou3zeodcmeenHol b2.B.02.01(H) HayuHo-ucciedoeame ibCKasi paboma

Lenu IIpOBEOEHUA IIPAKTUKHU

Llenbio MpoBeeHus MpaKTUKU «Hay4dHo-uccneqoBaTenbckas paboTa» SIBIISIETCS:
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3aKperieHne u yriuybieHre TeOPeTHYEeCKUX 3HAHWM; (OPMUPOBAHKE U PAa3BUTHE
Tpo¢heCCUOHAIbHEIX 3HAHUM; TPUOOpeTeHNne MTPAKTUYEeCKUX HABHIKOB; (OPMUpPOBAHLE
KOMIIEeTEHIIUH, a TaKkKe MPUoOpeTeHNe OMEITa CaMOCTOSITEIbHON TPo(heCcCHOHaTbHON U
HAyYHOU [IesITeTbHOCTH, HeOOXOMMMEIX [IJIs TOC/Iemyouie mpodhecCHoHaNTbHOM
IesTeIbHOCTH.

OTa 1eNlb JOCTUTAETCSA IIyTeM PelleHus CIenyolmux(er) 3agad(u):

- 3aKpeIjieHre Ha IIpaKTUKe 3HaHUU U YMEHUH, MTOJTy4eHHbIX B IIPOLIECCe
TEOPEeTUYECKOro 00y4eHus;

- pa3BuUTHE NMPOoPecCruoHaNnbHLIX HAaBLIKOB;

- O3HAKOMJIeHHUe C 001Iel XxapaKTepPUCTUKOW 00beKTa MPAKTUKH U IIPaBUIaMU
TeXHUKHN 0e30I1acHOCTY;

. IIJTAaHUPOBAHUE UCCIIeNOBaHus (BEIOOD TEMEI, 000CHOBaHUE HE0OXOIMMOCTH,
omnpepesieHue Mefiel U 3afad, BEIABUKEHNE TUIIOTEe3, GOPMUPOBaHUE
IIPOrpaMMbl, IOI00P CPENCTB U UHCTPYMEHTAPUS);

- TIPOBeJIeHNEe UCCIeI0oBaHus (M3yYeHre TUTepaTyprl, cOop, oOpaboTKa u
0000111eHr e aHHBIX, 00BbSICHEHUE MOJTyYeHHBIX Pe3yIbTaTOB ¥ HOBHIX (haKTOB,
apryMeHTHpPOBaHue, (OPMYIHUPOBKA BEIBOIOB);

- opopmIeHHNE OTUETA O Pe3yIbTaTaX UCCIeIOBaHUs (M3yUeHre HOPMATUBHEIX
TpeboBaHuM, HOPMUPOBAaHNE CTPYKTYPHl U CONepKaHUs, HallMCaHHe,
pemakTHpoBaHue, popMUpPOBaHUE CIIMCKA UCIOIb30BAaHHKIX HCTOYHUKOB
nHpopManuu, 0hopMIIeHNE IPUIOXKEHNN);

- BBICTYILJIEHHE C [OKJIaflaMM Ha CTyNeHYeCKUX KOH(DEPEHIUIX 110 pe3yabTaTaM
HCCIIeIOBaHUM.

MecTo npakTuKu B CTpyKType OI1

«Hayuno-uccnenoBaTtenbckas pabora» 52.B.02.01(H) Bxogut B 610K 2 y4eGHOTO I1aHa,
KOTOPBIM OTHOCHUTCS K YacTu, GOpPMUPyeMOM ydYaCTHMKaM{U 00pa3oBaTeIbHHIX
OTHOINEHUW, U SBISIeTCS 0053aTeNbHOW COCTABHOM YacCcThi0 00pa3oBaTeNbHOMU
nporpaMMel mo HampaBieHUO «11.04.02 MHPOKOMMYHUKaALMOHHEE TEXHOIOTUU U
CHUCTEMBI CBSI3U».

«Hay4Ho-uccnepmoBaTenbCckasi paboTra» OmupaeTcss Ha 3HAHUS IOJIy4eHHBIE IIPU
M3y4YEeHUH MIPEIIEeCTBYIOMUX OUCIUIIINH, a TAaKXKe Ha 3HAHUS U TPAaKTUYECKUe HaBHIKY,
NOJNy4YeHHBe IPU MPOXOXOeHWM npakTuk(u) «HaydHO-MccaemoBaTelbCcKas
npakTuka»; «[IpakTHKa 0 MONYy4YEHHUI0 MEPBUYHBEIX MPOPECCUOHANbHEX YMEHUN U
HaBHIKOB, B TOM 4YHCJIe NTEPBUYHHIX YMEHUM M HaBHIKOB Hay4YHO-UCCJIENOBATEIbCKOM
IesITEeTbHOCTU».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

B mporiecce mpoxoxkaeHUs IPAKTUKY CTYOEHT GOPMUPYET U IEMOHCTPUPYET CIIeAyIoIIue
KOMIIETEHIIUH:

- Cnnoco0eH UCIT0Ib30BaTh COBPEMEHHEBIE TIOCTUXKEHUS HayKU U IEPEIOBLIE
HH(POKOMMYHUKAIIMOHHBIE TEXHOJIOTUY, METOIH ITPOBENEHUS TEOPETUYECKUX U
3KCIIEPMMEHTAaIbHbIX UCCIIeNOBaHUM B HAaYYHO-UCCIIeIOBAaTENbCKUX paboTax B 001acTH
HWKTuCC, cTaBUTh 3aJa4yyl UCCIIEeNOBaHMS, BEIOMPATh METOILI 9KCIIePUMEHTAIbHOM PabOTH C
1IeJThI0 COBEPIIEHCTBOBAHUS U CO3[aHUI0 HOBHIX ITE€PCIEKTUBHEIX HHPOKOMMYHHUKAITMOHHBIX
cucteM (ITK-1)

- Cnoco0eH caMOCTOSITETLHO BHITIONIHAThH 9KCIIePUMEHTaIbHbIE UCCIIENOBaHUS TS PElIeHus
Hay4YHO-UCCIIef0BaTENbCKUX U ITPOU3BOACTBEHHBIX 3a/lay C UCI0Ib30BaHUEM COBPEMEHHOU
anmapaTypsl 4 MeTofoB uccnegoBanus (I1K-2)

- Cnoco0eH caMOCTOSITETbHO COOMPATh ¥ aHATU3UPOBATh UCXOOHbLIE HAHHEIE C IEIThI0
(GhopMUpPOBAHUIO TJIaHa PAa3BUTHS, BHIPA00OTKE U BHEOPEHUIO HayYHO 000CHOBAHHKIX PEIIeHU 110
ontuMu3lanuu cetu ca3u (I1K-3)

- CnnocobeH obecneunBaTh UHPOPMAIIMOHHYI0 0€30IIaCHOCTb CUCTEMHOTO TPOrPAaMMHOTI0
obecneyeHust ”HOOKOMMYHUKAIIMOHHOW CUCTEME opranu3aiuu (I1K-4)

- Cnoco0eH OpraHu30BLIBATh M TPOBOIUTH SKCIIEPUMEHTaIbHbIE UCIIBITAHUS C LI€/IbI0 OIIEHKU U
yAydllleHus KaueCTBa MPefOoCTaBIIsIEMbIX YCIIYT CBSI3U, COOTBETCTBUS TPEOOBAHUIM
TeXHUYECKUX PeriaMeHTOB, MeXAYHAaPOOHbIX X HallMOHAIbHBIX CTAHAAPTOB U UHBIX
HOpPMaTUBHBIX JOKyMeHTOB (ITK-5)

- Cnioco0eH uccenoBaTh BEPOSITHOCTHO-BpEMEHHBIE XapaKTePUCTUKH ITPOLIECCOB B
MH(POKOMMYHUKAIIMOHHBIX CHCTEMAX U CETSIX, MaTeMaTUYeCKre MOJIe/Iu U METOMIHl pacyeTra
MH()OKOMMYHUKALMOHHEIX CETEH U CUCTEM, YMETh IPOeKTUPoBaTh HOBEIe Mozenu (ITK-19)

ComepxKaHne TPaKTUKU

Pa3pen 1. IToOoroToBUTENBHEINA 3TATl
3HAKOMCTBO C ITPOU3BOJICTBEHHON [EeSITEIbHOCTBIO M OpraHu3alluel MeHemIXKMeHTa 6a3sl

IIPAKTHUKHU, COCTaByieHue 0630pa cTtaTei 1mo npoduto « MynbTHCEPBECHEIE
TeJIeKOMMYHUKAaI[MOHHbBIE CUCTEMBI ¥ TEXHOJIOTUM», U3JaHHBIX 3a nociaenHue 10 et B
XKypHasax mo HanpasneHuo 11.04.02 «uHGOKOMMYHUKAIIMOHHbEIE TEXHOJIOTUUA U CUCTEMEL
CBSI3U».

Paspgen 3. [IepBbIi IPaKTUYECKUN 3TAl

[Tonyuenue yriayOieHHBIX TPOGeCCUOHAIBHEIX YMEHNUN U HABBIKOB, IT0O00P HEOOXOMUMEBIX
MaTepHasoB 10 TeMe (TaTeHTHbIe MaTepHUasibl, HayYHbIE OTYETHl, TEXHUYECKas HOKyMEHTalus u
p.)

Pazpen 5. BoTopo# mpakKTUYeCKNY STam

Yrny6rneHHoe u3ydyeHne eIUHBIX UAEN U METOOB IIPU UCCIEN0BaHUN TeJIeKOMMYHUKAIIUX C
LIeJIbI0 TIOJIyYeHUS Hay4YHOro 3afenia (KOHKPETHO-Hay4YHOr 0 3HaHU) 110 AUCCEePTaLUH.

Paspen 7. [loaroToBka oT4eTa I10 IPaKTUKeE

dopMa KOHTPOJISI-3a4eT C OLIeHKOK. ATTecTalys 10 UTOraM IIPaKTUKU IIPOBOJUTCS Ha
OCHOBAHMY 3aIIUTH 0(OPMIEHHOT0 OTYETa U OT3hIBA HAYYHOTO PYKOBOAUTENS B KOMUCCHUH,
BKJIIOYAIOIEY HayYHOTO PYKOBOAUTEISI MaruCTEPCKOM IPOrpaMMbl U HAYYHOT'O0 PYKOBOOUTEIS
MarucTpaHTa. [1o uToraM nojoKUTEIbHOU aTTeCTallui CTYAEeHTY BEICTaBIIETCS
ouddepeHIPOBaHHAs OlleHKa (OTIMYHO, XOPOIIIO, YOOBIETBOPUTEIILHO).
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
432 gac(oB), 12 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

npou3eodcmeenHoli 52.B.02.02(I1) HayuHo-ucciedosamenbCKasi NpaKmuka

Llenu mpoBeneHus MPaKTUKU

Llenbio mpoBefeHUs MPaKTUKU «Hay4dHo-UCCnenoBaTenbCcKasi IpaKTUKa» SIBISETCS:
3aKpeInyeHne u yrioyoneHrue TeoOpeTuYeCcKuX 3HaHuM; GOpMUPOBaHNE U PA3BUTHE
mpodeCcCroHabHEIX 3HAHUH; TPUOOpEeTEeHNE TPAKTUYECKNX HAaBEIKOB; (POPMUPOBAHLE
KOMIIETEHIIMM, a TaKXKe IMPUoOPeTEHNE OIbITa CAMOCTOSITEIbHOM ITPOoGheCCHOHAIbHON U
Hay4YHOU OesiTeIbHOCTH, HeOOXOOMMBIX [JIS MOCTIeAyIoIel npodhecCruoHaIbHOU
NesaTeIbHOCTH.

OTa 1eNlb JOCTUTAETCSA IIyTeM PelleHus CIenyolux(er) 3agad(u):

- 3aKpeIjieHre Ha IIpaKTHUKe 3HaHUU U YMEHUH, TOJTy4eHHbIX B IIPOLIECCe
TEOPETUYECKOT0 O0y4EeHUS;
- pa3BuUTHE NMPO(PecCruoHanbHbIX HAaBLIKOB;
- O3HAKOMJIeHHUe C 001Iel XxapaKTepUCTUKOW 00beKTa MPAKTUKH U IIPaBUIaMU
TeXHUKH 0€30I1acHOCTY;
- COBEPIIIEHCTBOBaHNE 3HAHU# B 00J1aCTH Pa3BUTHA TEJIEKOMMYHUKAITMOHHBIX
CHUCTEM U CeTeu; - mombop HeoOXOIMMOT0 HAaYyYHOI0 U (paKTUUECKOI0 MaTepHuasla
s BeinostHeHusT BKP;

Mecto npakTuku B CTpyKType Ol

«HayuHo-uccnemoBatenbckas npaktuka» 52.B.02.02(IT) BxoguT B 610K 2 y4eOHOTO
IjlaHa, KOTOPBEIM OTHOCUTCS K YacTHu, (popMupyeMol y4acTHUKaMU 00pa30BaTelbHBIX
OTHOINEHUN, W SBISETCS 005S3aTeNbHOW COCTABHOM YacThi0 00pa3oBaTEIbHOM
nporpaMMbl 1o HampaBiaeHHio «11.04.02 MHGOKOMMyHUKAIMOHHBIE TEXHOJIOTUU U
CHACTEMBI CBSI3H».

<<Hay‘-IHO-I/ICCHeJIOBaTeJ'IbCKaH IIPAKTHUKa» OIIMPAETCSId Ha 3HAHHUA IIOJIYYEHHLIE IIPDHU
N3y4YEeHUU MPEAMIECTBYIOIINX NUCITUIIIINH, a TaKXK€e Ha 3HAaHNA U IIPAKTHYECKNE HaBEIKH,
IIOJTYUYEHHEBIC IIPU IIPOXOXKIOEHNN HpaKTI/IK(I/I) <<HpaKTI/IKa II0 IIOJIYYEHHIO IIEPBUYHEIX
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Ipo¢eCCUOHANTBHBIX YMEHUHN U HAaBLIKOB».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

B npouecce nmpoxoxXaeHus IPaKTUKU CTyIAEHT GOpMUPYET U AEMOHCTPUPYET CIIeAyIolue
KOMIIETEHIIUHU:

- Crioco6eH obecrieunBaTh UHGOPMAIMOHHYIO 6€3011aCHOCTL CUCTEMHOTO IIPOrPaMMHOT0
obecrieyeHnsI UHPOKOMMYHUKAIIMOHHOM cucTeMbl opranu3anuu (I[1K-4)

- Cnoco0GeH OpraHKU30BLHIBATE M IPOBOAUTE SKCIIEPUMEHTaIbHbIE UCIIBITAHUS C 1IeJIbI0 OIIEHKU U
yIy4IleHus KauecTBa MPeloCTaBIIsIEMBIX YCIIYT CBSI3HU, COOTBETCTBUS TPeOOBaHUAM
TeXHUYECKHUX PerjiaMeHTOB, MeXAYHapPOOHbIX ¥ HallMOHAIbHBEIX CTAHIAPTOB U MHBIX
HOPMaTHUBHBIX JOKyMeHTOB (I1K-5)

- Crioco6eH K OpraHu3aluy 3KCIUIyaTaluy 000pymoBaHus, IPOBEeAeHUI0 U3MEPEHUH, ITPOBEPKe
KadecTBa paboTH], TPOBEIEHUIO PEMOHTHO-ITPOGUIAaKTUYECKUX 1 PEMOHTHO-
BOCCTQHOBUTEIBHBEIX paboT MHGOKOMMYHUKAIMOHHOT0 06opynoBanus (ITK-10)

- Crioco6GeH opraHu30BaTh paboTy OOJBIIIOr0 KONMMYECTBA TI0fIeH, BlafieTh IpueMaMu U
MeTomaMu paboTHl C TePCOHANIOM, MeTOOaMU OIeHKH KauecTBa U pe3yIbTaTUBHOCTH TPyOa
IepcoHasa, MeTogaMu, popMaMu u cucteMamu omate Tpyna (ITK-11)

- Crioco6GeH ympaBisiTh TEXHOJIOTMYECKUMU U3MEHEHUSIMY, HaX0XKIeHUEeM ITyTeln
COBEPILIEHCTBOBaHUS UHPOKOMMYHUKALIMOHHON CTPYKTYPHl OPraHU3alllii, TOTOBHOCTHIO
y4acTBOBaTh B OPraHU3aLUU U IIPOBEIeHUY PECTPYKTYpU3aluu NHHOKOMMYHUKALMOHHBIX
Togpa3fesieHul MPeaNnpPUusITUH B eIxX MoBeimeHus ux a¢pdextuBHocTu (I[TK-12)

- Cnoco0eH TPUMEHSTh METOMB TEXHUKO-9KOHOMUYECKOT0 aHaIM3a P OPraHu3aIuy 1
IIPOBEleHNU TPAKTUYECKOU OesATeIbHOCTU NHHOKOMMYHUKALXOHHBIX IPEAIPUITHAN, METOOEI
MapKeTHHra u MeHemxkMeHTa B o0nmactu MKTuCC (TTK-13)

- Crioco6GeH y4acTBOBaTh B pa3paboTKe IIJIAHOB U IIPOTPaMM I10 OPraHKW3allui NHHOBALMOHHOM
OesTeNTbHOCTH Ha IPEeANPUSTUH, OCYIIEeCTBISATh TEXHUKO-9KOHOMUYECKOe 000CHOBaHHe
MHHOBAIIMOHHBIX ITPOEKTOB, CIIOCOOHOCTHIO Y4aCTBOBATh B pa3paboTke 3hHeKTUBHOM
MH(POKOMMYHUKAIIMOHHOM CcTpaTeruu Ha npegnpusatun (I1K-14)

- Crioco6eH K MPOEKTUPOBAHKI0, CTPOUTENIbCTBY, MOHTAXY M 9KCIIyaTallud Pagi031eKTPOHHBIX
CpenCcTB HHPOKOMMYHHUKAINI, HallpaBIAOIINX cpef nepefayu nHpopmauun (I1K-15)

- Coco6eH K pa3paboTKe Mofesel pa3IuyHEIX TeXHOJIOTHYECKUX IIPOIIECCOB U IMPOBEPKE UX
aleKBaTHOCTH Ha IMPaKTUKe, TOTOBHOCTHIO HCIIO/Ib30BaTh IMAKETHl IPUKIIATHBIX ITPOTPaMM
aHas¥3a U CUHTe3a MH(POKOMMYHUKAIMOHHLIX CUCTEM, ceTell U ycTpoucTs (I1K-16)

- Cnoco6eH uccienoBaTh BEPOSITHOCTHO-BPeMEHHEIE XapaKTePUCTUKH IIPOIIECCOB B
MH(POKOMMYHUKAIIMOHHBIX CHCTEMAX U CETSIX, MaTeMaTHYeCKrue MOJIe/IM ¥ MEeTOMBl pacyera
MH(POKOMMYHUKAIIMOHHLIX CETEW U CUCTEM, yMETh IPOEKTHPOBaTh HOBEIe Mopenu (I1K-19)

- CriocoGeH MPOEKTUPOBATh U UCCIIEN0BAaTh CUCTEMHI YIIPABIEHUS CETSIMU, UCIIONTb3Y S
MIPUHIUIIEL UX ITOCTPOEHUA ¥ HYHKIIMOHMPOBaHMS, aHAJIM3UPOBaTh OCHOBHEIE HAIIpaBIeHUS
Pa3BUTUS TEXHOJIOTUY yIIPaBIeHUS TeJIeKOMMYHUKaIMOHHbIMY ceTaMu ([TK-26)

CopmepxkaHue NPaKTUKU

Pa3pen 1. Hay4yHo-uccnegoBaTenbCKUM 3Tal
CocTtaBneHnue 0030pa cTaTel mo npopuiio «MyIbTHCEPBUCHBIE TEIEKOMMYHUKAIIMOHHBIE

CUCTeMEl U TEXHOJIOTUM», U3NAaHHEIX 3a nnocnegsue 10 neT B XKypHaiax 10 HallpaBlIeHUI0
11.04.02 MH(DOKOMMYHUKALIMOHHBEIE TEXHOJIOTUY U CUCTEMEI CBI3U

Pazgen 2. BBI6OQ TEMEI ¥ TPOBENEHWA WCCIIENOBAHWA 110 HAITPABJIIEHWIO OGy‘-IGHI/IH
Pab6oTa MaruCTPAHTOB B II€PUOO MMPAKTHUKN OPTraHU3YyETCA B COOTBETCTBUHU C JIOTUKOM p8.60TBI
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HaJl MaruCTePCKOM JUCCepTalliel: BHIOOP TeMH, ompeneneHue mpodaeMel, 00beKTa U MpegMeTa
HcclieioBanust; GopMynupoOBaHUe e U 3a/lad UCCIeq0BaHUs; TEOPETUUECKUHN aHaIu3
JIUTEPATyphl ¥ UCCIIeNOBaHuUM 10 pobieMe, Mof00p HeOOXOAUMBIX UCTOUHUKOB 10 TEME
(maTeHTHBIE MaTepHalbl, Hay4HbEIe OTYETH], TEXHUYECKasi JOKYMEeHTalus U Op.); COCTaBIeHNe
oubnuorpaduu; hopMmynupoBaHre paboyeii TUIOTE3H; BEIOOP 6a3kl IPOBEOEHUS HCCIIeOBaHUS;
olipefiesieHre KOMIIJIEKCa METOMIOB UCCIIeloBaHus; 0opMIIeHIEe pe3yIbTaToB UCCIIeIOBAHUS.
Pasmen 3. [TooroToBKa O0TYeTa 10 MPAKTUKE

ATTecTalnus 1Mo UToraM IPAKTUKY IPOBOIUTCS HAa OCHOBAHUM 3alIUTH 0POPMIIEHHOT'0 OTYETa U
OT3bIBa HAYYHOTO PYKOBOOUTENST B KOMUCCHHY, BKJTIOYAKOLIEN HAYYHOTO PYKOBOTUTEIS
MarvuCTEepPCKOM MPOTrpaMMbl ¥ HAYYHOT'0 PYKOBOMUTEIISI MaruCTPaHTa.

OO1mast TPYA0EMKOCTD AUCITUIIINHEL
432 ygac(oB), 12 3ET
dopma MpoMexKyTOYHOU aTTeCTalluU

3auger

npou3eodcmeenHoli 52.0.01.01(I1d) IIpeddunaomHas npaKkmuka

Henu IIpoBEeOEHUA ITPAKTUKHU

Llenbio mpoBeneHus IPaKTUKK «IIpeagumioMHas IpakKTUKa» SBISeTCS:
3aKpenseHne u yrnybieHre TeOPeTUYEeCKUX 3HAHUM; GOPMUPOBAaHNE U PAa3BUTHE
mpodeCcCUOHAIBHLIX 3HAHMH; TpruoOpeTeHre IPaKTHYeCKUX HaBEIKOB; (POpMHUPOBaHLE
KOMIIETEHIINM, a TaKXKe MPHoOpPeTeHne OIbITa CAaMOCTOSITEIbHOM IPOoGheCCHOHAIbHON U
HAy4YHOU INesiITeIbHOCTH, HeOOXOOUMBIX [IJIS ITOCTIeyIomel mpodhecCruoHaIbHOM
NesiTeIbHOCTH.

3akpeneHre IOTyYeHHbX TeOPeTUYECKUX 3HAHUH 10 OUCIUILIMHAM
HAIpaBJIeHKS U CIeIMaIbHEIM JUCIUIIINHAM MaruCTePCKOH IPOTPaMMEL, OBJIafieHne
HEeOOXOOUMBEIMU ITPO(GECCHOHATBHEIMA KOMIIETEHIMSIMHY 110 N30PaHHOMY HAIMPaBIEHUIO
CIeIMaTu3UPOBAHHON TIOOTOTOBKY U IIOATOTOBKA BHIMYCKHOM KBalMu(pUKALMOHHON
paboTH

OTa 1eNlb JOCTUraeTCs IyTeM PelleHus Claenyolux(er) 3aaad(u):

- 3aKpeneHre Ha MpakKTUKe 3HAaHUW U YMEHUH, ITOJTyYeHHBIX B IIPOIecce
TEOPETUYECKOTr0 00yUeHNs;

- pa3BUTHE MPOPeCCUOHANTbHEIX HABLIKOB;

- 03HAKOMJIeHHUe C 001Iel XxapaKTepPUCTUKOM 00beKTa MPAKTUKK U IIPaBUIaMU
TEeXHUKU 0e30MaCHOCTH;

- 1o60p HeoOXOOUMBIX MaTepPHUasIOB A1 BHITIOTHEHUS BHIITYCKHON
KBaTUOUKAIIMOHHOM PAOOTH (MJIM MAaruCTEePCKON OUCCEPTAIUH).
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[TpoxoxkpaeHne MPEeOOUIIIOMHON IPAaKTUKU II03BOIAET KOMIIJIEKCHO OIIEHUTD
Ka4yeCTBO ITOATOTOBKY CTYIEHTOB U CONIOCTaBUTh JOCTUTHYTHIM YPOBEHD
npodeccroHambHOM OATOTOBKY C TPEOOBAaHUSAMU I'OCYylapCTBEHHOT0 00pa30BaTeIbHOTO
CTaHJapTa BHICIIEr0 00pa30BaHUs 110 HapaBiaeHuIo MoaroToBku 11.04.02
NHpOKOMMYHUKAIIMOHHEIE TEXHOIOTUY U CUCTEMEI CBSA3H, MTPOPuib « MynbTUCEPBUCHEIE
TeJIeKOMMYHUKAIIMOHHBIE CUCTEMBI X TEXHOJIOTUM».

MecTo npakTuKu B CTpyKType Ol

«IIpegmunnoMmuas npaktuka» 52.0.01.01(TIx) BxomuT B 070K 2 y4yeOHOTO IIJIaHa,
KOTOPHI OTHOCUTCS K 00s3aTEeNIbHOM YaCTH, U SBAsSeTCS 00s3aTeIbHOM COCTAaBHOMU
yacThi0 oOpa3oBaTeNbHOW IpPOTrpaMMH 10 HampaBineHuo «11.04.02
NHPOKOMMYHUKAIIHOHHEIE TEXHOJIOTUU M CHUCTEMBI CBSI3U».

«ITpemoumaoMHas IpaKTHKa» OMHPAETCd Ha 3HAHUS W NPAaKTHYECKHe HABBIKHU
IOJIyUeHHbIE IPU H3YVUEHHH MUCIMIIIAH U IPOXOXAEHHH BCEX THUIIOB IPAKTHK.
«IIpegounmoMHas MpPaKTHKa» SBISETCS 3aBepllallnei B mporecce O0O0y4YeHUST U
IIPEOIIeCTBYeT BHIIOIHEHUIO BBITYCKHON KBaIH(GHUKALMOHHOM PabOTHL.

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

B mporiecce npoxoxkaeHUs IPAKTUKY CTYOEHT POPMUPYET U IEMOHCTPUPYET CIIeAyIoIIue
KOMIIETEHIIUHU:

- Crioco6eH peanu30BLIBATh HOBBIE TPUHIMITEL X1 METOOBI UCCIIEIOBAHUST COBPEMEHHBIX
MH(POKOMMYHUKAIIMOHHBIX CUCTEM U CETEX Pa3JIMYHBIX TUIIOB IIepefayl, paclpeneneHus,
o06paboTku u xpanenus: uapopmanuu (OI1K-2)

- Crmocob6en npuobpeTtaTh, 06pabaTEBaTh U UCIIOJIb30BATh HOBYI0 MH(GOPMAIIUIO B CBOEH
IpeaMeTHOM 00/1acTy, IpejaraTh HOBbIE UAEH U MOOXOMBI K PeIleHHuI0 3a0ay CBoeH
npodeccroHanbHOM gesTenbHOCTH (OIIK-3)

- Crioco6eH pa3pabaThiBaTh U MPUMEHSThH CIelUaTIN3uPOBAaHHOE TPOTPAaMMHO-MaTeMaTU4YeCcKoe
obecrieyeHue s IPOBEOEHUS UCCIIeOBAHUN U PEIIeHUH TPOEKTHO-KOHCTPYKTOPCKUX U
Hay4HO-MCCIleloBaTeNnbCcKuX 3amay (OIIK-4)

- Crioco6eH ompeensiTh ¥ Pealnu30BEIBATh IPUOPUTETH COOCTBEHHOM e TeTbHOCTH U CIIOCOOBI
€e COBEepIIeHCTBOBaHUS Ha OCHOBe caMmoolieHKH (YK-6)

CopepxkaHue MPaKTUKU

Paspmen 1. TeopeTnyeckas YacCTh: OIleHKA COCTOSHUS W TEHOEHITNN N3MEeHEHN Ha
HHPOKOMMYHUKAIIMOHHOM DEIHKE

PaccmoTpeTh ¥ TpoaHaIu3upOBaTh MPo6IeMaTHKy COBPEMEHHOTO COCTOSIHUS U HallpPaBIeHUS
Pa3BUTUS TEJIEKOMMYHUKAI[MOHHBIX CUCTEM U CETEH, BEISBUTH BO3MOXKHEIE HAIlpaBIeHUS AJIS
pa3paboTKy HOBHIX KOHIENIINM B MHGOKOMMYHUKAIIUAX B paMKax HamucaHus BKP.

Paspen 2. TeopeTryeckas 4acTh: COTIaCOBaHUE TEMEL
B pesynbrate cobecenoBanus BHIOpaTh U yTBepAuTh TeMy BKP, maH paGoThl U CPOKH
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BEITIOJTHEHHUA.

Paspen 3. [IpakTryecKas 4acTh 3alolHeHVe WHINBUIYAIbHOrO HallpaBlleHNA-3alaHUs Ha

IPeOOUIIOMHYIO IPAKTHUKY.
B pesynbrate cobecenoBanus BeIOpaTh U yTBepauTh TeMy BKP. ChopmupoBaTh maH paboTe 1

TIJIaH BBITMIOTHEHUS MPEIIUTIIIOMHON TPAKTUKH.
Paspen 4. [IpakTryeckas YacTh. BhimonHenue pa3nenoB nnaHa BKP, npoBenenue

HCCIIeIOBaHUYU U SKCITEPUMEHTOB.
IToxm KOHTPOJIEM HAYYHOT'O PYKOBOOUTEIISA MaruCTPAHT, JOJIZKEH B COOTBETCTBUU C

yTBEPKIEHHLIM IIJTaHOM ITPOBECTH pPaboTH U MCCllefoBaHus g Hanucauus BKP.

Paspen 5. [IpoMexXyTo4YHada aTTeCTaAUS
[TpomexyTOoUHas aTTeCTalUs

OOI1mast TPyA0EMKOCTD AUCITUILIMHEL
432 gac(oB), 12 3ET
dopma MpoMeXKyTOYHOU aTTeCTallun

3auger

4. AuHoTanus nporpammsel 'HA

«1"ocydapcmeeHHaﬂ umoeoseasa ammecmauusi»

enu 1 3a0a4Yy OUCIUIIIHHEIL

Llenbio rocylapCTBEHHOM UTOTOBOW aTTECTAllNU SIBIIETCS ONpefeieHne
COOTBETCTBUS Pe3y/IbTaTOB OCBOEHUS CTyOeHTaMU OCHOBHOM MPOo(eCcCroHanbHOU
00pa30BaTeIbHOM ITPOTrPaMMEI BEICIIEr0 00pa30BaHus TpeOoBaHUIM pemeparbHOTO
rOCyoapCTBeHHOTO 06pa3oBaTenbHOro cTaHmapTa (mamee ®I'OC BO) mo HampaBIeHUIO
moaroToBky (crernuanbHOCTH) «11.04.02 MHPOKOMMYHUKALIMOHHEIE TEXHOJIOTUY U
CHACTEMBI CBSI3U», OPUEHTUPOBAHHOK Ha Ha CIEeyIoIIe BUOL [esITeIbHOCTH:.

MecTo gucuuniavHel B CTpyKType OI1

B cooTBeTCTBUM C y4eOHBIM IIJITaHOM TOCy[lapCTBEHHAs UTOTOBas aTTeCTallUs
IIPOBOJIMTCS B KOHIIE ITOCIEOHEro roma o0yyenusi. IIpyu yCI0BUM YCITEIITHOTO
IIPOXOXKAEHUS BCeX YCTAHOBIIEHHBIX BUOOB UTOTOBHIX aTTECTALIMOHHBIX MCIIBITAHUH,
BXOMSIIUX B UTOTOBYIO TOCYIapCTBEHHYIO aTTECTAIlNI0, BEITYCKHUKY IIPHCBANBAETCS
COOTBETCTBYIOIIas KBalupuKamus.
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TpeboBaHus K pe3yabTaTaM OCBOEHMUS

[Tporpamma I'MA HampaBieHa Ha OLIEHKY Pe3yIbTaTOB OCBOEHHUS 00y4arOIIUMUCS
o0pa3oBaTeNbHOM TPOTPaMMbI ¥ CTETIEHU OBNafdeHUS CIENYIOIUMU
npodeccruoHanbHEIMU KoMneTeHIuaAME ([1K):

B cootBetcTBuU ¢ OPT'OC:

- Crmoco6eH NpefiCTaBIsITh COBPEMEHHYIO HayYHYI0 KAPTUHY MUPA, BBISIBIISATDH
€CTeCTBEHHOHAY4YHYIO CYILIHOCTh IP0o06yieM CBoe mpodeccroHaNbHOM qesTeTbHOCTH,
OTIpefenATh MyTH UX PeLIeHus U olleHuBaTh 3ppekTUBHOCTL cuenanHoro Beibopa (OITK-1)

- Crmoco6eH peann30BbIBaTh HOBLIE IPUHITUIIEL M METOIB UCCIENOBAHUS COBPEMEHHBIX
MH()OKOMMYHUKALXMOHHBIX CUCTEM U CeTell pa3JIMYHLIX TUIIOB [Iepefadyy, paclpeneneHus,
o0paboTku u xpaHenus: uapopmanuu (OI1K-2)

- Crmocob6en npuobpeTtaTh, 06pabaTEBaTh U UCIIOJIb30BATh HOBYI0 MH(MOPMAIIUIO B CBOEH
IpeaMeTHOM 061aCcTH, IpeiaraTh HOBblE UOEU U IIOOXOIH K PELIeHUI0 3afay CBOeH
npodeccruoHanbHOM gesTenbHOCTH (OIIK-3)

- Crmoco6eH pa3pabaThiBaTh U IPUMEHSThH CIIeNMaIM3UPOBaHHOE IPOTPaMMHO-MaTeMaTUY€eCKoe
obecrmeyeHue g IPOBENEHUS UCCIIeIOBaHUYN U PEIIeHUN TPOEKTHO-KOHCTPYKTOPCKUX U
Hay4HO-MCCIlefloBaTeNnbCKuUX 3amay (OIIK-4)

- Crmoco6eH UCI0Ih30BaTh COBPEMEHHEIE JOCTUXKEHNUS HAaYKK U TTePeloBhIEe
MH()OKOMMYHUKALIXOHHBIE TEXHOJIOTUY, METOIE! IPOBENEHUS TEOPETUYECKUX U
9KCIIePUMEHTAJIbHEIX UCCIeN0BaHUM B HayYHO-UCCIIeJ0BaTeIbCKUX paboTax B 06mactu
WKTuCC, cTaBUTh 3ailauu UCCIIeOBaHMsI, BLIOMPATh METOIBI SKCIIEPUMEHTAJIbHOM pabOoTHI C
I[eJIbI0 COBEPIIEHCTBOBaHNUS U CO3TAHNI0 HOBHIX IIEPCIEKTUBHBIX NH(POKOMMYHUKAIIMOHHBIX
cuctem (ITK-1)

- Crmoco6eH caMOCTOSITeTbHO BHITIOJIHATH 9KCIIEPUMEHTaIbHbIE UCCIEOBAHUS AT PEeIleHUs
Hay4YHO-UCCIIe0BAaTEeIbCKUX U IPOU3BOACTBEHHEIX 3a7jad C UCI0JIb30BAHUEM COBPEMEHHOU
anmnapaTtypsl ¥ MeTonoB uccnenoBanus ([1K-2)

- Crmoco6eH caMOCTOSITeNIbHO cOOUpaTh U aHaTU3UPOBATh UCXOJHEIE NaHHbIE C LIEJIbI0
dbopMupOBaHUIO MJTaHa Pa3BUTHS, BLIpAOOTKE U BHEOPEHUIO HayYHO 060CHOBAHHBIX PEIIeHU 110
ontuMu3anuu cetu cBs3u (I1K-3)

- Crmocoben obecneynBaTh HHOOPMAIMOHHY0 6€30IaCHOCTh CUCTEMHOTO IIPOTPAaMMHOT0
obecneyenuss ”HOOKOMMYHUKAIIMOHHOM cucTeMbl opranusauuu (I1K-4)

- Crmoco6eH OpraHu30BLIBAThL U MIPOBOAUTH 9KCIIEPUMEHTaIbHbIE UCIIEITAHUS C 11€JIbI0 OIIEHKU U
yIy4lIeHUs Ka4eCTBa MPeJoCTaBIsieMbIX YCIYT CBSI3U, COOTBETCTBUS TPEOOBAHUSIM
TEXHUYECKUX PerjlaMeHTOB, MeXKIYHAPONHBIX ¥ HAallUOHA/IbHEIX CTAHAaPTOB U UHBIX
HOPMaTHUBHBIX JOKyMeHTOB (I1K-5)

- Crmoco6eH MPOBOOUTHL MHCTAJUISINIO, HACTPOMKY M 00CITyKMBaHKEe IPOTPaMMHOT0
obecneyeHns: TeIeKOMMYHUKaIMOHHOT0 06opynoBanus (I[1K-6)

- Crmoco6eH K BBHITOTHEHUIO paboTh 110 o0ecneyeHnio QyHKIIMOHUPOBAHUS
TeJIEKOMMYHUKAlMOHHOT'0 000py0BaHUsI KOPIIOPATUBHEIX CETEM C yueToM TpeOoBaHUM
uHpopmanuonHou 6e3onacHoctu (ITK-7)

- Crmoco6eH K agMUHUCTPUPOBAHUIO CUCTEMHOT0 IIPOrPaMMHOT0 06eCTIeYeHUs U CUCTEM
ynpaBneHus: 6azaMu JaHHBIX HHOOKOMMYHUKAIIMOHHOM cucTeMbl opranu3anuu (I1K-8)

- Croco6eH K agMUHUCTPUPOBAHUIO IIPOIlECCa TIOMCKA U IUarHOCTUKU OIIUOO0K CEeTEBBIX
YCTPOMCTB ¥ nporpamMMHoro obecreuenus (I1K-9)

- Crmoco6eH K opraHM3alyy 3KCIUTyaTaluu 060pyIoBaHus, IPOBENeHUI0 U3MePEeHHH, TIPOBEPKE
KayecTBa paboTHl, IPOBEAEHUIO PEMOHTHO-IPOGUITAKTUUECKUX U PEMOHTHO-
BOCCTAHOBUTEJIbHHIX paboT nHDOKOMMYHUKAIMOHHOTO o6opynoBanus (ITK-10)
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- Crioco6GeH opraHu30BaTh paboTy OOJBIIIOr0 KOMMYECTBA JTI0fIeH, BlIafeTh IpueMaMu U
MeTomaMu paboTHl C TePCOHANIOM, MeTOOaMU OIeHKH KauecTBa U pPe3yIbTaTUBHOCTH TPyOa
IepcoHasa, MeTogaMu, popMaMu u cucteMamu omnatel Tpyna (ITK-11)

- Crioco6GeH yIIpaBisiTh TEXHOJIOTMYECKUMU U3MEHEHUSIMY, HaX0XKIeHUEM ITyTen
COBEPILIEHCTBOBaHUS NHGHOKOMMYHUKAIIMOHHON CTPYKTYPH OPraHU3alldii, TOTOBHOCTHIO
y4acTBOBaTh B OPraHU3alUK U IIPOBEIeHUY PECTPYKTYpU3aluu HHHOKOMMYHUKALMOHHBIX
Togpa3nesieHul MPeaNnpPUusITUH B LeJIgX MoBeimeHus ux abhdextuBHocTu (I[TK-12)

- Cnoco0eH TPUMEHSITh METOMB TEXHUKO-9KOHOMUYECKOT0 aHaIM3a P OPraHu3aIiy 1
IIPOBEfIeHUN TPAKTU4YECKOU OesATeTbHOCTU NHHOKOMMYHUKALMOHHBIX IPEAIPUITHAN, METOOEI
MapKeTHHra u MeHemxkMeHTa B o0nmactu MKTuCC (TTK-13)

- Crioco6GeH y4acTBOBaTh B pa3paboTKe IJIaHOB U IIPOTPaMM I10 OPraHKU3alMi NHHOBALMOHHOM
OesTeNbHOCTH Ha MPEeANPUSTUH, OCYIIECTBISATh TEXHUKO-9KOHOMUYECKOe 000CHOBaHUE
MHHOBAIIMOHHBIX ITPOEKTOB, CIIOCOOHOCTHIO Y4aCTBOBATh B pa3paboTke 3hHeKTUBHOM
MH(POKOMMYHUKAIIMOHHOM cTpaTeruu Ha npegnpusatun (I1K-14)

- Crioco6eH K MPOEKTUPOBAHKI0, CTPOUTENIbCTBY, MOHTAXY M 9KCIUIyaTalluy Pagu031eKTPOHHBIX
CpenCcTB HHPOKOMMYHHUKAINI, HallpaBIAoIIUX cpef nepefayu napopmauun (I1K-15)

- Cnoco6eH K pa3paboTKe Moesel pa3InYHbIX TeXHOJIOTHYECKUX IIPOIECCOB U IMPOBEPKE MX
aIeKBaTHOCTH Ha IMPaKTUKe, TOTOBHOCTHIO MCIIO/Ib30BaTh MMAKETHl MPUKIIATHBIX ITPOTPaMM
aHaJM3a U CUHTe3a HMH(POKOMMYHUKAIIMOHHLIX CUCTEM, ceTell U ycTpoucTs (I1K-16)

- Cnoco0eH uccienoBaTh BEPOSITHOCTHO-BPEMEHHEIE XapaKTePUCTUKH IIPOIIECCOB B
MH(POKOMMYHUKAIIMOHHBIX CHCTEMAX U CETSIX, MaTeMaTHUeCKre MOJIe/IM ¥ MEeTOMB pacyera
MH(POKOMMYHUKAIIMOHHLIX CETEW U CUCTEM, YMETh IPOEKTHPOBaTh HOBEIe Mopenu (I1K-19)

- Cnoco6eH uccenoBaTh 1 co3maBaTth MuTepHeT Berru (ITK-20)

- Cnoco0GeH aHaIU3UPOBaTh, IPUMEHSTh M PA3BUBATh COBPEMEHHEIE ONITUYECKHUE
MH(POKOMMYHUKAIIMOHHLIE TEXHOJIOTUH, BK/II0Yasl TEXHOJIOTUY (POPMUPOBAHUS CUTHAJIOB, UX
mepegayy, mpreMa U 06paboTKH B BEICOKOCKOPOCTHEIX cucTeMax cBs3u (ITK-23)

- Cnoco0eH aHAIU3UPOBATh COBPEMEHHEIE 1 ITePCIIeKTHBHEIC HAIPABIIEHUS Pa3BUTHS
TEJIeKOMMYHUKAIIMOHHBIX CETEN U CUCTEM, 0COOEHHOCTH peann3allii YCIyT, ClIocoOeH
IIPUMEHSATH OCHOBHBEIE METOMbI aHaIN3a, CUHTe3a U 3KCIIJTyaTallil CETe CBSI3M Pa3/IMYHBIX
IIOKOJIEHU, UCIIOIb3yeMble CUCTEMBI CUTHANMU3aluu ¥ TPOTOKOME ([TK-25)

- CriocoGeH MPOEKTUPOBATh U UCCIIEN0BATh CUCTEMEI YIIPABIEHUS CETSIMU, UCIIOb3Y S
TIPUHIUIIEL UX TOCTPOEHUA ¥ QYHKIIMOHMPOBAHMS, aHaJIM3UPOBaTh OCHOBHEIE HAIlpaBIeHUS
Pa3BUTUS TEXHOJIOTUY yIIPaBIEHUS TeJIEKOMMYHUKAIMOHHbIMY ceTaMu ([1K-26)

- Crioco6GeH MCIIOIb30BaTh COBPEMEHHYIO 3JIEMEHTHYI0 0a3y U CXEMOTEXHUKY [JIg Pa3paboTKu
KOMIIOHEHTOB ¥ YCTPOUCTB ONTHUYECKOM CBSI3H, BK/II0Yas UHTETPAIbHO-ONTUYECKHE U (POTOHHO-
kpuctannuueckue (I[TK-27)

- Crioco6GeH OCyIIeCTBISATh KPUTUUECKUHM aHaIN3 TPOOIEMHBIX CUTYalli Ha OCHOBE CHCTEMHOTO
mmoaxofa, BhipaOaThBaTh cTpaTeruto merctBui (YK-1)

- Crioco6eH ympaBisTh IPOEKTOM Ha BCEX 3Talax ero xku3HeHHoro nukia (YK-2)

- CriocoGeH opraHu30BLIBaTh ¥ PYKOBOOUTEL Pa00TOM KOMaHAH, BEIpabaThiBast KOMaHIHYIO
CTPATETHIO [JISI MOCTUXKEHUS mocTaBneHHou 1enu (YK-3)

- CriocoGeH MPUMEHSITh COBPEMEHHEIE KOMMYHUKATUBHBIE TEXHOJIOTUH, B TOM YHCJIe Ha
MHOCTPaHHOM(BIX) S3bIKe(ax), IJIsd aKaJeMHU4eCcKoro ¥ mpodheCcCUOHAIbHOT0 B3aUMOIEeCTBUS
(YK-4)

- CriocoGeH aHa/IM3UPOBATh ¥ YYUTHIBATh pa3HooOpa3ue KyJIbTyp B MPOIecce MEXKKYIbTYPHOTO
B3auMogencTBus (YK-5)

- Cnoco0eH ompenesnsaTh ¥ Pean30BEBaTh MIPUOPUTETH COOCTBEHHOM IeATEIBHOCTH U CIIOCOOBI
€e COBEpPIIIeHCTBOBAHUS Ha OCHOBe caMooIeHKH (YK-6)

CopepxkaHue

[TogroToBKa M 3aluTa BHITYCKHOM KBaTu(DUKAIMOHHON PabOTh

54




OG6r111ast TPYIOEMKOCTD TUCHUIIIHHEL

216 gac(oB), 6 3ET
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