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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

Oucnunnuaa «CAIIP B snekTponuke» B1.0.02 oTHocuTcs K oOs3aTenbHas
4acTh nporpaMmel MaructpaTypsl «11.04.02 NHpOKOMMYHUKAIIMOHHLIE TEXHOIOTUN 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 CTy[IeHTaMU METOJI0OB KOMMepLHaIu3ally 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 TexHuKu» B51.0.07 oTHOCHTCS K
00s13aTeNIbHOM YacTU IporpaMMbl MaructpaTtyphsl «11.04.02 NHPpOKOMMYHUKAIIMOHHEIE
TEXHOJIOTUM U CUCTEeMEl CBA3U». VCXOOHBIM YPOBEHb 3HAHUU U YMEHUU, KOTOPHIMU
nonxeH o6GnamaTh CTYHEHT, NPUCTyHas K HU3YUEHUIO OaHHOM AUCIHUIJIUHEI,
onpenenseTcs U3y4eHUEM TaKuX OAUCHUIIIKH, Kak: «['mobanbHas uHGOpPMallMOHHAS
nHPpPaCcTpyKTypa U peryiupoBaHHe KadecTBa»; «llnaHWpOBaHUME HAY4YHBIX
uccaeqoBaHuil U 00paboTKa Pe3yNbTaTOB 3KCIIEPUMEHTaY.

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMHAX KOMIIETeHITIN:
B cootBeTctBHE ¢ PTOC:

- Crioco6GeH IpeACTaBIsITh COBPEMEHHYIO HayYHYI0 KapTUHY MUPA, BHIIBISATh
€CTeCTBeHHOHAYUYHYIO CYLTHOCTh ITPo0yieM CBOel MpodeCCUoHaNbHON NesTeIbHOCTH,
OTIpenieNsATh MyTH UX PellIeHus U olleHuBaTh 3 PeKTUBHOCTL caenaHHoro Bribopa (OITK-1)

- CriocoGeH aHa/IM3UPOBaTh ¥ YUYUTHIBATh pa3Hoobpa3ue KyJIbTYp B POIlecce MEXKKYIbTYPHOTO
B3auMogencTBus (YK-5)

CopepxkaHue OUCIUIIINHEI

Paszpen 1. [TpegmeT U 0CHOBHEIE TTPO6IeMEL hunocoduu HayKu

Yro Takoe «punocodpus Hayku»? Odunocodpus HaykKu Kak 0co00e HalpaBieHUe UCCIeJOBaHUS
Hayku B XX B. ®unocodus HayKu Kak 4yacTh punocopuu. dumocodpus 1 HayKa: €IUHCTBO U
pasnuune. dunocodusi HayKu U UCTOpPUSA HayKu. [IpobieMHas CTPyKTypa ¢unocobpuu u
OCHOBHBIE ITP00IEMBI pUI0COGUY HayKu: OHTOJIOTUUECKNEe, THOCE0JIOTUYeCKre (JIOTUKO-
MeTOHOJIOTUYEeCKHUE), STUUECKHE.

Paspen 2. OcHoBHBIE TPOGIEME ¥ HAIPABIIEHUS B QUI0COPUN TEXHUKH

Yro TaKoe TexHUKa? AHANW3 MOHATUSA «TeXHUKa». KaHT 0 TexHUKe. [IporcxoXaeHne TeXHUKH I
anTtponoreHe3. OCHOBHBIE HCTOPHUYECKUE ITAlll Pa3BUTUS TexHUKU. Hanbosiee mepCcrneKTUBHLIE
HalpaBJIeHNUS Pa3BUTHS COBPEMEHHOY TexHUKU. Crenr(rka TEXHUYECKOTO 3HAHUS U
TEXHUYeCKUX HayK. [IpobemMa Kiaccupukanuy TeXHUYECKUX HayK. BO3HUKHOBEHNUE
¢dunocopuu TexHuku. OCHOBHEIE HAllPaBIeHUS B PUIOCOMUYU TEXHUKH: aHTPOIIOJIOTUYECKOE,
IIPaKCeoJIOTUYECKOe, 9BAEMOHUCTAYECKOE, KPEeallMOHUCTCKOE, TEOJIOTHYeCKoe, TYMaHUTapHO-
COLMOJIOTHYECKOe, HEOMapKCUCTCKOE, SK3UCTEeHIMAaIbHOe U Ap. TeXHOIOTn4eCKuu
OEeTEPMUHU3M U KOHIEMIMY «IIOCTUHAYCTPUATIbBHOT0» U «HH(OPMaIMOHHOT0» 00IeCTBa.
TexHOMOrMYECKUN eCCUMU3M, Unn TexHohoOus. IleHHOCTh TeXHUKU: TpobieMa
OTBETCTBEHHOCTH.
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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, B CE€TAX, UCIIOJIb3YIOITUX
OIITO3JIEKTPOHHBIE TEXHOJIOTHUH.

MecTo pucuuniavHe B CTpykType Ol

OucuunnuHa «MeTponoruueckoe obecrieueHue U NOATBEPKAEHUE COOTBETCTBUS
cucteM nHGokoMMyHuKanui» 51.0.08 oTHocUTCS K 00513aTeIbHOM YaCTU IIPOTPaMMBI
MarucTpaTypsl «11.04.02 MHQOKOMMYHUKAIMOHHBIE TEXHOJIOTUN U CUCTEMBI CBI3U».
VicxogHHY ypOBeHb 3HAHWW M YMEHUU, KOTOPHIMU [ONXKeH obnamaTbh CTYOEHT,
IpUCTynas K U3y4YeHUI0 JaHHOU OUCIUIJINHEL, ONpefessieTcsd U3ydeHUEeM TaKux
OUCIIUIININH, KakK: «MHOCTpaHHBIM SI3BIK [JI Hay4YHO-UCCIIENOBaTEIbCKOU pabOThI».

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:
«ApXUTEeKTypa W TNPUHLUUIL NPOEKTHUPOBAHUS KOHBEPTreHTHHIX CeTeu u
cucteM»; «MaTeMaTHdyeCKOe MOOeNINpOBaHHE YCTPOUCTB U CHUCTEM».

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:
nproOpeTeHue CTyIeHTaMu 3HaHUY ¥ HaBHIKOB, HEOOXOMUMEIX [T KCCIIeIOBAHUSI,
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 CoepemeHnHble Npod.1eMbl HAYKU 8 00.1acmu UHGOKOMMYHUKAU U

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpemofaBaHus QUCIUIIIUHLL « COBpeMeHHEBIe TP06IeMbl HayKu B 0071acTu
MHPOKOMMYHUKAIUKA» SIBISETCS:

M3y4eHVe HOBBIX KOHLEIINY Pa3BUTUS CeTel CBA3U, BKIO4Yasd UHTEepHET Bellen, 1
peanu3aluy 3TUX KOHIENUINY Ha OCHOBE CTPYKTYP CAMOOPTaHU3YIOLUIUXCS CETEN.
Hucuunnuia «CoBpeMeHHbIe TPOOIEMbl HayKu B 0071aCTH UHPOKOMMYHUKAIIUHN»
nomXKHa obecrieynBaTh popMUupoBaHUe PyHOAMeHTa OATOTOBKY OyOYyILIUX
CIeLMaINCTOB B 00/1aCTH MPUHLIKIIMATBHO HOBBIX CETEM CBSI3U, a TaKXKe CO3[aBaTh
HeoOxomuMyto 0a3y [jisl YCIELUIHOTO OBNlafleHus MOCIeNyIIUMY ClleliaTbHbBIMU
OUCIUIIIMHAMU y4eOHoro miaHa. OHa OOoJKHa CII0COOCTBOBATh PA3BUTHUIO TBOPUECKUX
CIIOCOOHOCTEM CTYNEHTOB, YMEeHUIO (HOPMYIMPOBATh ¥ pelllaTh 3alayi U3y4YaeMou
CIIeLIMaJIbHOCTY, YMEHHUI0 TBOPYECKU IPUMEHSATh U CaMOCTOSITEJIBHO [TOBHIIATE CBOU
3HaHUA.

MecTo pucuuniuHe B CTpykType OI1

OucnunnuHa «CoBpeMeHHHe TnpobGreMB HaykKu B obOmnacTu
nHbporkoMMmyHuKanui» B51.B.07 oTHOCUTCS K 4acTd, POPMUDPYEMOU ydaCTHUKaMU
oOpa3oBaTeNbHHX OTHOIIEHUN MporpaMMbl MarucrtpaTtype «11.04.02
VHpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU ¥ CUCTEMBHI CBSI3W». MCXOOHBIN yPOBEHb 3HAHUU
¥ YMEeHUM, KOTOPEIMU [OJIXKeH o0nafaTh CTYHEHT, MPUCTyNas K U3y4eHUI0 NaHHOU
OUCIHUIINHE, ONpenesseTcs MU3Yy4YeHHEM TaKUX AUCHUINNIWH, Kak: «[mobanbHas
nH(popManuoHHaa UHGPACTPYKTypa U pPeryaupoBaHue KadecTBa»; «MaTemMaTudeckoe
MO[eJINPOBaHNe YCTPOUCTB U CUCTEM».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS
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[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Cnoco6eH K pa3paboTKe Moaesel Pa3InYHEIX TeXHOJIOTHYECKUX IIPOIECCOB U IMPOBEPKE MX
aIeKBaTHOCTH Ha MMPAKTUKe, TOTOBHOCTHIO MCIIO/Ib30BaTh IMAKETHl IPUKIIATHBIX ITPOTPaMM
aHas¥3a U CUHTe3a MH(POKOMMYHUKAIMOHHLIX CUCTEM, ceTell U ycTpoucTs (I1K-16)

- Crioco6GeH MCIO0Ib30BaTh CYObeKTUBHEIE METOMbI OIEHKH IJISI OIIpenesieHusT KauecTBa
BOCIIPHUSTHS Ha OCHOBE COBPEMEHHBIX MOfielield pacno3HaBanus smonun (ITK-21)

- Crtoco6HOCTE K pacimpeHnuio chepsl 3G HeKTUBHOTO TPUMeHeHU NHHOKOMMYHUKAIIMOHHBIX
TEXHOJIOTH BO BCeX 00/1aCTSIX NesSTeIbHOCTH B YCIOBUSX HH(PopManuoHHOro obmiectsa (I1K-24)

CopepxkaHue OUCIUIIINHEI

Pazpen 1. KoHIenmmy pa3BUTHS CeTel CBA3U. TeKyIllee COCTOSIHUE Pa3BUTHSA ceTel. [IpOrHo3el

DPa3BUTHUS CETEH CBS3N.
Ha ocHOBe aHanM3a TEKYIIero COCTOSTHUS PA3BUTHUSA CETEH CBA3H, B TOM YUCJIe KOMNYEeCTBEHHBIX

OLIeHOK KJIMEeHTCKOM 6a3bl BceMUpHOM ceTu CBSI3M, a TaK¥Ke IIPOTHO30B BEAYIIUX CIELHaIiCTOB
U y4YeHBIX 0Tpaciau GOPMUPYETCS KOHLENIUSI Pa3BUTUS CETH, IIOJIy4YUBIIasl Ha3BaHUe
VHTepHeTa Beleli. PaccMaTprBaloTCS ¥ MHBIE COCTaBIAIOMIMe ceTu MHTepHeTa Oyny1ero:
HHTepHeT niogen. UHTepHET 3HEPTuu U T.1. [J0Ka3biBaeTCs HEBO3MOXKHOCTh MCIIOTh30BaHUS
OJ1s1 peanu3alnuy KoHIenuuu VMHTepHeTa Belell TOJIBKO CYLIeCTBYIOIINX TaKEeTHEIX CETeH CBSA3U
00111ero mojIb30BaHUA, U3BECTHHIX TakKXke Kak ceTu NGN. BBonutcs nmoHsatue
CaMOOPraHU3YIOUIUXCSI CETEH.

Pasgen 2. CaMoopranuayiomyecs ceT. [IpruMepsl CaMOOPraHU3VIOIMINXCS CeTel, YCIAYTH U

OPUI0KEHNS TaKUX CETEN.
IlaeTcs ompenenieHre CaMOOPraHU3yIuXCcs ceTei. BBogsaTcs moustus uenebwix (Ad Hoc) u

s4yencTrix (Mesh) ceteili. B kKauecTBe IpUMEPOB CaMOOPTaHU3YIOIIUXCS CETeN aHaTU3UPYIOTCS
Bcemponukatormiue ceHcopHbie cetr(Ubiquitous Sensor Networks), cetu aBTOMOOUIBHOTO
tpaHcnoprta (Vehicular Ad Hoc Network), megunuackue HatenbHbe ceTu (Medicine Body Area
Network), HaHOCeHCOpHEIe ceTH. B pamMkax paccMoTpenus mpobiem peanusanuu VANET Ha
IIpuMepe peKoMeHpauui u ctanfaptoB ETSI paccMaTpruBaeTcs apXuTeKTypa ¥ KOMIIOHEHTE
HHTennekTyanbHou TpaHcOpTHOU CHUCTeMBl. AHaIU3UPYIOTCS HalpaBIeHUs Pa3BUTUS
MEeIULIVHCKUX CETeU U IPUBOLATCSA CBEOEHUS O CUCTEME €-3I0POBhS.

Pazmen 3. Tpaduk B caMOOPraHU3YIOMIKUXCS CETIX U aJITOPUTMBI BEIOOpa TOIOBHOIO V3J1a

KJacTepa
AHanusupyeTcs nmpupopa Tpaduka A pa3TUYHbIX IPUI0KEHNN CaMOOPTaHU3YIOMIUXCST CEeTeMH.

PaccmaTpuBatoTcsl pe3ynbTaTel COBPEMEHHBIX UCCIeIOBaHUY Ha OCHOBe peKoMeHpganuu MC3-T
Q.3925 ot 2012 roga. YcraHaBmHBaeTCs CaMOIOJOOHBIN XapakTep Tpaduka B
CaMOOPraHU3YIOIIUXCS CETAX U aHATU3UPYIOTCS 3HaYeHUs ITapaMeTpa XepcTa AJis pa3IuyHbIX
IpUIokKeHui. PaccMaTpuBaloTcs sHEprocOeperaroliye airopuTMe BbI0opa TOJI0OBHOTO y371a B
KJacTepe [JIsT CTallMOHAPHBIX ¥ MOOMIBHEIX ceHCOpHBIX ceTelt LEACH u LEACH-M
COOTBETCTBEHHO. BBOAATCS ITapaMeTphl KauecTBa 00CIyKUBaHUS B CEHCOPHBIX CETSX, TaKUe
Kak [JINTEIHbHOCTh KU3HEHHOT0 IUKJIa U [OJIS TOKPHITUSA IIPOCTPaHCTBa. PaccMaTpuBaeTcs
pa3paboranusiii B CI16 T'YT anroput™m BeiOopa ronoBHOro y3na DCA i MOOUJIBHEIX CEHCOPHBIX
ceTell U YCTaHaBJIMBAIOTCS €ro npeuMylecTsa nepen aaroputMom LEACH-M.

Pasnen 4. Hasocetu
ITaeTcs ompenenieHre HAHOCETEN KaK CaMOOPTaHU3YIOUIUXCSI CETEN HaHOYPOBHS.
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PaccmatpuBaeTcst KnaccuduKkalusg HaHoCceTed. AHAIU3UPYIOTCS HalpaBieHus padoT B 06macTu
MOJIEKYJIIPHBIX HaHOCeTeu. POPMYIUPYIOTCA 3afila4il COBMECTUMOCTHU CEeTeW HaHO-, MUKPO- U
MaKpoO- MUPOB.

OO61mast TPYAOEeMKOCTD TUCITUIIITNHEL
144 4gac(oB), 4 3ET
dopMa IpOMeKyTOUHOU aTTeCTallUN

DK3aMeH

Bb1.B.08 HckyccmeeHHblll uHmMe1/1€Km 6 cemsix ces3u

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenpio IpemomaBaHus QUCIUIIIAHE « MCKYCCTBEHHEIN HHTEIITIEKT B CETSIX CBSI3H»
SIBJISIETCS:

OCBOEHME 3HAaHUHI U HABRIKOB, HEOOXOTUMBIX [IJIS IPUMEHEHHUS TeXHOIOT Ui
HCKYCCTBEHHOTO MHTEJINIEKTa B 00/1aCTH CO3MaHUs U GYHKIIMOHUPOBAHUS CETEH CBSI3H.

MecTo pucuuniuHe B CTpykType OI1

Hucuunnvaa «UCKyCCTBEHHBIN UHTEIUIEKT B CeTAX CBsA3u» b1.B.08 oTHOCUTCA K 4acTy,
dbopMupyeMor y4aCTHUKaMK 00pa30BaTeIbHEIX OTHOIIIEHUH IIPOrPaMMbl MaruCTPATYPHI
«11.04.02 UHPOKOMMYHUKAIIMOHHLIE TEXHOJIOTUM U CUCTEMH CBA3U». MCXOOHBIU
YPOBEeHb 3HAHUU M YMEHHMU, KOTOPBIMM MOJXKeH 00JlaflaTh CTYOEHT, IPUCTYIas K
M3Y4EeHUI0 JaHHOW AUCLUIINHEL, ONpefenseTcsd U3yYeHueM TaKUX OUCIUIIIAH, KakK:
«ApXUTEeKTypa W NPUHUUIOL NPOEKTHDPOBAHUS KOHBEPTeHTHHIX CeTeu u
cucTeM»; «MaTeMaTHdYeCKOe MOOEeNIUpOBaHHWE YCTPOUCTB U CHUCTEM».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpomecc u3yueHus: UCIUIIIMHE HallpaBleH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBUE ¢ PTOC:

- Cnoco0eH K agMUHUCTPUPOBAHUI0 CUCTEMHOI'0 ITPOTPAaMMHOI'0 00eCIIeYeHUusI U CUCTEM
ympaBiieHus: 6a3aMyu HaHHBIX HHHOKOMMYHUKAIIMOHHON cuCcTeMbl opranu3anuu (I1K-8)

- Crioco6eH K pa3paboTKe Moeiel pa3IuyHbIX TEXHOIOTHYECKUX ITPOIIECCOB U ITPOBEPKE UX
aleKBAaTHOCTY Ha IPAKTHKE, FTOTOBHOCTHIO MCIIOJIb30BAaTh MMAKETH MPUKIIAMHBIX IPOrPaMM
aHas¥3a U CUHTe3a MH(POKOMMYHUKAIMOHHLIX CUCTEM, ceTel U ycTpoucTs (I1K-16)

- CriocoGHOCTE K pacmmpeHnuio chepsl 3¢hHeKTUBHOTO TpUMeHeHNS NHHOKOMMYHUKAIIMOHHEIX
TEXHOJIOTHI BO BCeX 00/1aCTsSIX NesaTeIbHOCTH B YCIOBUSX HH(popManuoHHoro obmecTtsa (I1K-24)
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CopepxkaHue OUCIUIIINHEI

Paszpen 1. BeeneHue
BBeneHue B TEXHOJIOTUU UCKYCCTBEHHOTO MHTENIEKTa. FICTOpHS pa3BUTHS NIPefiCcTaBIeHH 00
HACKYCCTBEHHOM MHTeJJIEKTe. Buoiornyeckue HeMpOHHBIE CETU

Pa3pen 2. ApxUTeKTypa UCKYCCTBEHHBIX HEMPOHHBIX CeTel
[TepuenTpoH. TUmsl UCKyCCTBEHHBIX HEUPOHHEBIX ceTel (MHC)

Paszgen 3. JIpyrue Tumbl 06y4aeMBIX CUCTEM
OBpPUCTUYECKUE aNTOPUTMEL. PoeBble TexHONMOruu. HeueTKast TOTuKa. DBOJIONUOHHOE
IIpOrpaMMUPOBaHUE

Paspen 4. MamuHHOe 00y4yeHue
[TPUHITUIIEL ¥ BUILI MAIITMHHOTO 00YYeHUS

Paspen 5. [IpunoxeHWs UCKYCCTBEHHOT'0 UHTEIEKTa

Kcmonb30BaHue UCKYCCTBEHHOT'0 MHTEJITIEKTA B PA3IMYHBIX MPUKJIATHBIX 00/1acTsIX
P [IprnoxeHNsS UCKYCCTBEHHOTO UHT KTa B CETSX CBI3U
Vcmonb3oBaHMe UCKYCCTBEHHOI'0 MHTEJIIEKTA B T@JIEKOMMYHHUKAIIMOHHOM 00/1acTH

OO1mas TPyA0EMKOCThb AUCIUIIINHEL
180 gac(oB), 5 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

Ok3aMeH. KypcoBoil IpoeKT

B1.B.09 I'r06a1bHas uHpopMauuoHHAs1 UH(pacmpyKkmypa u pez2yaupoeaHue Kauecmaed

Llenu ocBOeHUS OUCLIUITIIUHEL

Llenbio mpemnofaBaHus OUCHUTIINHEL «['ToOanbHas nHGOPMalOHHAas
MH(PPACTPYKTypa U PeryIupoBaHre KaueCcTBa» SBISETCS:

M3y4eHNe OCHOBHBIX KOHIIEIIIWM IIOCTPOEHHUS CeTel CBIA3U I peanu3alun
'mobanpHOT0 HHPOPMAIIMOHHOTO 00111eCTBa, TAKXKe U3y4eHHue 0CHOBOIIOIAraloImx
CTaHOApTOB B 00/1aCTU TEJIEKOMMYHHUKAIINM, CBI3aHHBIX C OIIpefieIeHneM KadecTBa
IIPeIOCTaBIEHUS YCITYT, IIOKa3aTesel ero COCTaBIISIONINX U METONOB MOAAepKaHue
KayecTBa IIPeloCTaBIeHUs YCIIyT Ha TpebyeMoM YPOBHE.

MecTo pucuuniuHe B CTpykType OI1

OucnunnvHa «I'mobanbHasi nvHQOpPMalUMOHHAs WHPPACTPYKTypa U peryIupoBaHue
kayecTBa» 51.B.09 oTHOCUTCS K YacTH, GOpMUPyeMOU ydaCTHUKaMU 00pa30BaTeIbHEIX
OTHOIIEHUX MporpaMMmbl MarucTpatypsl «11.04.02 HMHPOKOMMyHHUKAIMOHHEIE
TEXHOJIOTUU U CUCTEeMEl CBA3U». VCXOOHEIM YPOBEHb 3HAHUU U YMEHUU, KOTOPHIMU
monxeH obGnmamaTh CTYOEHT, NPUCTyNas K HM3YYEHUIO JAaHHOW OUCHUIIHUHBH,
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ompeneisaeTcd n3ydeHueM TaKUX OUCIUIIIINH, KaK: «MaTteMmaTrn4eckoe MOIOeINnpoOBaHuEe
YCTPOﬂCTB U cuctemM»; « OCHOBHI HAYYHBIX HCCIIeJOBaHUM».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

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

- CriocoGeH caMOCTOSITEIbHO BHITIOJIHATE 3KCIIepUMEHTaIbHbIE UCCIIeIOBaHUS ISl PEelleHus
Hay4HO-UCCJIef0BaTe/IbCKUX U IPOU3BOLCTBEHHBIX 3a[jayd C UCIIOJIb30BaHUEM COBPEMEHHOU
anmapaTypsl 4 MeTofoB uccnegoBanus (I1K-2)

- Crioco0eH ympaBnisTh TEXHOJIOTUYECKUMY U3MEHEHUSIMY, HaX0XKOeHUEM ITyTel
COBEPIIIEHCTBOBaHMS UH(POKOMMYHUKAIIMOHHON CTPYKTYPHl OpraHu3aliii, TOTOBHOCTEIO
y4acTBOBaTh B OpraHU3aluy U IPOBENEeHUN PECTPYKTypU3aluy NHHOKOMMYHUKAI[MOHHEIX
Iofipa3fe/ieHu} IPeANpUsITAN B LIe/IX MOBHIIeHNUS ux apdextrBHocTH ([TK-12)

- CriocoGeH K pa3paboTKe Mofesiel pa3iyHbIX TEXHOJIOTUUYECKUX IIPOLIECCOB U IIPOBEPKE UX
aleKBAaTHOCTY Ha IIPaKTUKe, TOTOBHOCTHIO UCIO0JIb30BaTh [TaKETH IPUKIIafHBIX IPOrPaMM
aHanu3a ¥ CUHTe3a NHPOKOMMYHUKAIIMOHHBIX CUCTEM, ceTell B ycTpoucTs ([TK-16)

- CriocoGHOCTE K pacmupeHuio chepsl 3¢hHeKTUBHOTO TPUMeHeHN S NTHHOKOMMYHUKAIITOHHEIX
TEXHOJIOTHM BO BCEX 00/1aCTsX NEeITEeNbHOCTHU B YCIOBUAX HH(POPMaLnuroHHOTro obmecTBa ([1K-24)

CopepkaHue OUCIUATIINHEL

P 1.T bHAad UH MallMOHHAS UH TPYKT

[Tonsatue 'MU. dyHmaMeHnTalbHble IPUHUUIE U 9BoonUsA MU, OCHOBHEIE 3aKOHEL
“HGOPMalMOHHOW PEBOJIOLUY U IIPOTHO3L! Pa3BUTUA. [I0HATHE TT100aIbHOT0
rHGOPMaIMOHHOT0 00IIeCTBa U €T0 B3aUMOCBA3b C HallMoOHAMbHEIM. CTpyKTypa ['mobansHoro
nH(pokoMa, BceMupHO# HHGOKOMMYHHUKAIIMOHHON ceTH U ['1o0anbHOM HHGOPMAIlMOHHON
AHOQPacCTPYKTypHl. [I0HATHE U KONMYeCTBEHHbIE XapaKTEePUCTUKY IIU(POBOTO pa3phiBa.
WHOUKaTOPHL ¥ BEKTOPHL pa3BUTUs. CpaBHUTENIbHBIE METOLLI YHUCIIOBOTO aHaIN3a Pa3BUTHUSA
cTpaH. OyHKIMOHA/IbHASA apXUTEKTypa U CTpyKTypa ['MH.

Paspen 2. Konnennuyu NGN, IMS.

OcnoBomnornaratomue xapakTepuctukud NGN. 0630p apxutekTypsl NGN, Pekomenparus MCI-T
Y.2012. ®dyHKUMOHAIBHEIE IIJIOCKOCTU 3TAJIOHHOM apXuTeKTyphl Softswitch. Onpenenenue IMS.
Pexomenpganuss MC3-T Y.2021. Ycnyru B ceTsax IMS. OcHOBHBEIE CBOKMCTBa apXUTEKTYpPHl IMS.
YpoBuu apxutekTypsl IMS. Anpecanus B IMS.

Pazpen 3. Konrenmusg USN.

[Tpumenenue USN. ApxuTeKkTypa caMOOPTraHU3YIOLIeNCcs CeTH. BcepoHUKaole CEHCOPHEBIE
ceTH. YCTpoUCTBa CeHCOPHEIX ceTe. TpeboBanus K USN. Obmias apxutektypa USN.
Pexomerngauus MCO-T Y.2026. Mopens o61i1eit pyHKIIMOHATBHOW apXUTEKTYPHl. APXUTEKTypa
KJIaCTepHOY 0eCIpOoBOJHOM ceTu. ANTOpPUTMEI MapipyTu3anuu USN.

Paspen 4. Konreniug [oT.

[TonsaTtue unTepHeTa Bemmed . CTpykTypa UHTepHeTa Beeid. I3MeHeHNe XapaKTEePUCTUK CETH.
Texuudeckuit 0030p [oT. [Ipunoxenus: UuTtepHeTa Bemeli. OCHOBHBIE XapaKTepucTuku [oT.
TpeboBanus K 10T . 9tanonnas mopenb [0T. Cetu VANET. MonekynsipHble HAHOCETH.
JleTaroiye CEHCOPHEBIE CETH.

P PerynvpoBaHve KayeCTBa B HPOKOMMYHUKAIIAAX

Knaccudukanus opranu3aliyii, OCyIIeCTBISIOMNUX PETYINPOBaHie B 00/1acTu
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nHpOKOMMyHUKaLWK. V3ydeHre TPUHIUIIOB PaO0OTh, CTPYKTYPH U 0071aCTH [eSITEIbHOCTH
BeAylLIX MeXAyHapOOHBIX OpraHM3alldii 10 CTaHAapTU3aluy. MccneqoBanue HalluOHATbHBIX
OpraHU3alliy CTaHJAPTU3alUU U TPOPEeCCHOHAIBHEIX KOHCOPIINYMOB.

Pasmen 6. KauecTBo o6cnyzxuBanus (QoS) u KauecTBo BocupuaTtus (QoE).

OrmpepeneHre KaueCTBa BOCIPUATHUSA U KadeCcTBa 00CTyKMBaHus. [IoKa3aTenu KauyecTBa
006CIyXUBaHUS OIS MYyIbTUCEPBUCHBIX YCIIYT. AHaIM3 HOBHIX BULOB TpaduKa Iepexoys 0T
KadecTBa o6cnyxuBanus (QoS) K kauecTBy Boctpusatus (QoE) Ompenenenue 0CHOBHBEIX IPUYUH
yXyIOlleHus IIoKa3aTeliel KauyecTBa yCIyT U METOM UX IofepKaHusg Ha TpebyeMoM YPOBHE.

Paspen 7. KoHnlennus co3galdus YMHEBIX TOPOIOB.
ApxutekTypa cetu.TpeboBaHUe K yCTOUUUBOCTU.[IpUTOKEHUS U YCITYTH.

Pasgen 8. J[lonmonHeHHas PEaJIbHOCTE.

Texuonoruu.Knaccudpukaiusa npunoxenuin. Mogenu u Metogsl o6ecniedenus QoE gns ycnyr IP.

O61masi TPyA0EeMKOCTb MUCIUTITAHEL
180 gac(oB), 5 3ET
dopMa MPOMexKYTOYHOM aTTeCTaAlluN

JK3aMeH

b1.B.[IB.01.01 IMupuH208bie cemu u cemu mo./iepaHmHbsle K 3a0epiHcKam

LTenu oCBOEHUS MUCLUIIIAHEL

lleneio npernogaBalus OUCHUIIIUHEL « [[MPUHTOBEIE CETU U CETU TOJIEPAHTHEIE K
3afiepKKamM» SBIISIETCS:

M3y4eHNe OCHOB IIOCTPOEHUS U (YHKIMOHUPOBAHUS NUPUHTOBLIX ceTen (Peer-to-
Peer, P2P) u ceteli, TonepaHTHHIX K 3afgepxkkaMm (Delay-Tolerant Networking, DTN).

MecTo pucuuniauHel B CTpyKType OI1

HucuunnuHa «IIMPUHTOBLIE CETH U CETH TOJIEpaHTHHE K 3agepxkkam» B51.B.J1B.01.01
OTHOCHUTCS K 4YacTu, GopMUPyeMOM ydYaCTHHUKaMU 00pa30BaTelIbHBIX OTHOIIEHUU
nporpaMMbl MaructpaTtypsl «11.04.02 MHGOKOMMYHUKaLMOHHbEE TEXHOJIOTUU U
CHUCTEMBI CBSI3U». ICXOOHBIM YPOBEHDb 3HAHUW U YMEHUM, KOTOPHIMU [OJIXKeH 001amaTh
CTYHOEeHT, IPUCTyNas K U3YyUeHUI0 JaHHOU AUCIUIIIKHBL, ONpPEeNeNseTcs U3y4eHUEM
TaKUX JUCLHUIINH, KaK: «KAPXUTEKTypa ¥ NPUHIUANIE IPOEKTUPOBaHUSA KOHBEPTE€HTHBIX
ceTeu u cucteM»; «CoBpeMeHHEBIe TPOOIeMEl HAayKU B 00/1aCTU UHOOKOMMYHUKAIIAL».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tpouecc n3ydyeHus OUCHUIIIMHB HAlIPaBeH Ha GOPMUPOBAHNUE CIIEAYIOMINX KOMIIETEHITUHN:
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B cootBeTctBuE ¢ PTOC:

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

- Croco6eH K agMUHUCTPUPOBAHUIO IIPOIlECCa TIOMCKA U IUarHOCTUKU OIIUOO0K CEeTEBBIX
YCTPOUCTB ¥ nporpaMMHoro obecrneuenus (I1K-9)

- Crmoco6eH uccefoBaTh IapaMeTphl U CBOMCTBA CeTeBOro Tpaduka B COBPEMEHHBIX CETSIX
cBs3u (ITK-29)

CopepxkaHue OUCIUTIINHEL

Paspmen 1. Mopmenu B3anMOIEelCTBUS OKOHEYHEBIX CUCTEM

Knuent-cepBepHas u nupruHrosas (P2P) Mogenu, uX OCTOMHCTBA U HEJOCTATKH.
Knaccudukanuus cepBepoB U KIMEHTOB. Jlorudeckue u GpU3N4eCKUEe YPOBHU B KIIUEHT-
CEpBEPHOI apxXUTEKType. [leleHTparn30BaHHbEe U THOPUIHBIE CUCTEMBI

Pasmen 2. 9BomoNKs TUPUHTOBEIX DaliTo00MEeHHbLIX CUCTEM

OcHoBel opranu3anuu 1 GpyHkimonupoBanus Usenet, Napster, Gnutella, Freenet, FastTrack,
eDonkey2000, BitTorrent. Konuenuus Friend-to-Friend (F2F). CpaBEUTEIbHBIN aHATIU3

Paspen 3. [1oMCK KOHTEHTa B IUPUHTOBBIX CETAX

HecTpykTyprpoBaHHEIE U CTPYKTYPUPOBaHHEIE IUPUHTOBEIE CUCTEMEL. MCIIO/Ib30BaHMe
pacopenenenubx xemr-rabnut (DHT) anst 9pheKTUBHOTO MorcKa KOHTEeHTA. [IpUHITUITE PaO0TH
anroputmoB Chord u Pastry

Pasgen 4. I1poTtokon BitTorrent

OcHoBrl paboTel mpoTokoia BitTorrent. KnueHTE, TOppeHT-TpeKep U po (swarm). [IpUHIUIIEL
paboTe anroputMa Kademlia. YnpaBneHue CKOPOCThIO B TPOTOKOJe UTP

Paszpen 5. [Tupunrossle alinooO6MeHHLIE CUCTEMEL U VIIDaBIeHNe TpahUuKoM

O0630p OCHOBHBIX TEHIEHIINM B CTPYKTYype MHTepHET-Tpaduka. Ocobennoctu P2P-Tpaduka.
3agayuu OmepaToOpPOB U IYTH YMEHBINIEHUS HETAaTUBHOTO BIUSHUS Tpaduka Hanto00MeHHbBIX
MIUPUHTOBBIX CUCTEM

Pasgen 6. MexnnaHeTHBIM MHTEPHET U CETHU, TOJIEPAHTHBIE K 3afepXkKKaM

OBOJTIOIMS KOCMUYECKUX CeTel CBs3u, mpobieMnl u 3agaun. Konmenuus InterPlaNet (IPN).
[Tpo6eMbl TPAgUIIMOHHLIX TPOTOKO/IOB ceMeticTBa TCP/IP B manmbHEN KOCMUYECKOU CBSI3MU.
Konnenius ceTel, ToepaHTHHX K 3agepxkkaM (DTN). O0nactu npuMeHeHus: TexHonmoruu DTN
P 7 MEWCTBO IIPOTOKOIOB D

MexpnyHapogHbld KoOHCYIbTaTUBHBIM KOMUTET 110 KOCMUYECKUM CUCTEMaM Iepefayy JaHHBIX
(CCSDS). 00630p cemericTBa mpoTokosioB CCSDS. CpaBHEHHE C ceMerCTBOM IpoTokoioB TCP/IP
P M MPOBAHKE IPOTOK FDP

Ha3zaueHue ¥ MPUHIUIE PadoTe MpoTokosia CFDP u nmpuHIUnE padoTsl. [IocTpoeHHe MOgen
Y TIOJIy4YEeHUE OLIEHKU BEPOSITHOCTHO-BPEMEHHEBIX XapaKTEPUCTHUK Mepefayy JaHHBIX 110
nporokony CFDP

Paspen 9. IIporokonel BP u LTP
Ha3naueHue ¥ MPUHITUAIIE PaboTEl MPOTOK0JI0B BP 1 LTP

Paszgen 10. MapuipyTr3anuus B CETSAX, TOIEPAHTHHIX K 3a[lepKKaM
IeTepMuHUPOBaHHAsA MaplIpyTU3alusd U JOCTaBKa. BUOB CTOXaCTU4YeCKOX MapILIPyTU3aLud 1
mocTaBKu. CpaBHUTENbHBIN aHAN3

OO61mast TPYAO0EMKOCTD AUCITUIIINHEL

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

9k3ameH. Kypcosas paboTa

Bb1.B.[IB.01.02 TexHo/102uu wWupoKono/10CHOU nepedavyu aHHbIX

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpenomaBalHus QUCHUIUINHEL « TeXHOIOTHY IMUPOKOIIOIOCHON IIepenaydn
MaHHBIX» SBISETCS:

['maBHOM 11€7TbI0 U3YUEHUS OUCLUUIIIMHE SBISIETCS MOyYeHue yriy6aeHHBIX
TEOPETUYECKUX U MTPAKTUYEeCKUX 3HAHWM B 001aCTU peanu3allii COBPEMEHHBIX
IPUHIUIIOB TIepefayy JaHHAIX B IITMPOKOIIOIOCHEIX OECITPOBOAHEIX CETSIX, 3aIUTe
nH(pOpMaIMy OT IToMexX U OKOO0K IIPU ee Tepenaye 10 3alllyMJIEHHHIM KaHajlaM CBS3H,
pasmenieHuy Cpedsl epefayy U OpraHu3alyuy JOCTYIIa.

MecTo gucuunauHb B CTPyKType OI1

HucuunnvHa «TeXHOJIOTUM WIKPOKOIIOJIOCHOU Iepemauyu pgaHHBIX» Bb1.B.1B.01.02
OTHOCHUTCS K 4YacTh, popMupyemas ydaCTHHKaMMu 00OpPa30BaTENIbHBIX OTHOIIEHUU
nporpaMMbl MaructpaTtypsl «11.04.02 MHGOKOMMYHUKaLMOHHbEE TEXHOJIOTUU U
CHCTEMBI CBSI3U». FICXOMHBIM YPOBEHDb 3HAHUN U YMEHUM, KOTOPHIMU [OJIKeH 001amaTh
CTYOEHT, IPUCTyIlasd K U3yYEHUI0 JaHHOU OUCLUIJIMHEBL, ONpefesseTcs U3ydYeHueM
TaKUX OUCLUIIINH, KaK: «MaTeMaTr4eCcKoe MOfIeJINPOBaHUEe YCTPOUCTB U CACTEM».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNAX KOMIIETeHITNN:
B cootBeTctBUET ¢ PTOC:

- CriocoGeH MPOBOAUTH UHCTAJIISINIO, HACTPOUKY U 00CTyKMBaHUE ITPOTPaMMHOTO
obecrieyeHus: TeIeKOMMYHUKAMOHHOT0 o0opymoBanus (ITK-6)

- Cnoco0eH K afMUHUCTPHUPOBAHUIO MIPOIlecca IMOUCKA ¥ TUAarHOCTHUKHY OITHOOK CETEBBIX
YCTPOUCTB U IporpaMMHoro obecrneuenus (I1K-9)

- Cnoco0eH uccenoBaTh MapaMeTPhl X CBOWCTBA CETEBOr0 TPaduKa B COBPEMEHHEIX CETSIX
cBsa3u ([1IK-29)

CopepxkKaHue OUCIUIIINHEL

Pasmen 1. BBemeHue B METOOBI IMPOKOIOIOCHON Tepenayy nHGOpMaIuu

OO1mas CTpyKTypHas cxeMa, 001Ire CBeOeHNUs 0 MOy 1 00paboTKe CUTHAJIOB, BIUSHUE
IIYMOB ¥ TIOMeX, OIINOKHY, TOMEX0yCTOMYNBEIE KOAH U 3amuTa nHpopmauuu B IIIIC,
MeXOyHapoOHble CTAHOAPTH U JOKYMEHTHI

Paspen 2. YCTQOI‘/JICTBa ¥ METOOBL 06[2&60TKI/I CHUTHAJIOB B MIMPOKOITOJIOCHEIX CUCTEMAaX CBA3HU
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[lepeMexkeHNe OaHHBIX, PaCIINPEHNHE CIIEKTPa B IIMPOKOIOIOCHLIX CUCTEMAaX CBSI3U METOOOM
MIPSMOM ITOCIEeN0BaTENIbHOCTH, PaCIINPEHNE CIIEKTPa METOIOM IIePECTPOMKH YaCTOTHI,
MHOTOMEPHBIE CUTHAJIB, OPTOrOHAaIbHAaA YaCTOTHAs MOAYJISALNS, CBEPXIIUPOKOIIOJIOCHEIE
CHACTEMEI, OCHOBHBIE peaju3aluy U cxeMul ycTpoucTs B LITIC

Paspen 3. CenuanbHbEIe alTOPUTMEL 00PaO0TKY HaHHBIX IS ITMPOKOIOIOCHBIX CHCTEM
Pacmmpsromue nocienoBaTeIbHOCTH, M-II0CTIEf0BATENIBHOCTH, II0CIeN0BaTeIbHOCTY ['oyiaa,
nociaenoBaTenbHOCTH Kacamu, mocnemoBaTenbHOCTh bapkepa u T. 1., OCHOBHEIE CXEMHBIE
peanuaaiuu B LITIC

Pa3pen 4. [ToMex0yCTONYYBEIE KOOBL B IIMPOKOIMOIOCHLIX CACTEMAax

Oco0eHHOCTH MPUMEHEHUST TEOPUH KOIUPOBAHUS B IMIMPOKOIIOJIOCHEIX CUCTEMAX, CBEePTOUHBIE
MeTOObl KOOUPOBaHHUs, TypOOKOAMpOBaHNE, HU3KOIMJIOTHOCTHOE KOAUPOBaHNEe, OCHOBHEIE
peanu3aiuu u cxeMbl KogupoBaHus B LIT1C

OO1mast TPYAOEMKOCTD AUCIUIIIMHEL
216 gac(oB), 6 3ET
dopMa IPOMeRKyTOUHOM aTTECTALUK

Ok3ameH. Kypcoas paboTa

Bb1.B.[IB.02.01 HumepHem seweii

LTenu oCBOEHUS MUCLUIIIAHEL

Llenpio MpenogaBaHusd QUCLHUIIINHE « MHTEPHET Bellen» SBISETCS:

M3y4YeHUe OCHOB IIOCTPOEHUS CaMOOPTraHu3YIOIIUXCS CeTel, 3HaKOMCTBO C
KoHLenuueu MuaTepHeTa Bele, BCEIPOHUKAIOIIUMU CEHCOPHBIMU CETSIMHU,
0eCIIpOBOAHEIMU CaMOOPTaHU3YIOUIMMHUCS CETSIMA M CAMOOPTaHU3YIOIUMUCS CETIMUI
IJIST aBTOTPAHCIIOPTA, MEOUIIMHCKUX CeTeH, a TakKxKe 0030p OCHOBHBIX ITPOTOKOJIOB
yIpaBjeHus OOCTYIIOM K Cpefe Iepefayy, MapLIpyTU3alUui ¥ TPAHCIOPTHOI'O YPOBHS.

MecTo pucuuniauHel B CTpyKType OI1

HOucuunnuHa «MHTepHeT Bemeli» b1.B.J1B.02.01 oTHOCUTCS K 4acTu, popmMupyeMou
y4acTHHKaMu 00pa30BaTeIbHLIX OTHOIIEHWN MPOTpaMMbl MaructpaTtypbl «11.04.02
VHpOKOMMYHUKAIIMOHHbIE TEXHOJIOTUU ¥ CUCTEMBI CBSI3U». MICXOOHBIM YPOBEHb 3HAHUU
U YMeHUHN, KOTOPHIMU [OJIKeH 00/1amaTh CTYOEeHT, IPUCTyIas K U3y4eHUI0 JaHHOU
OUCLUUIIIUHE, ONpeAenseTcsa H3ydeHHeM TaKuX OUCLUIINIKAH, KakK: «[nmobanbHas
MHGOpMalMOHHAasA MHPPACTPYKTypa M peryiupoBaHre KadecTBa»; «MaTeMaTudeckoe
MOZIeJINPOBaHNEe YCTPOUCTB U CUCTEM».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS
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[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

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

- Cnoco0eH K agMHUHUCTPHUPOBAHHUIO IIPOIlecca IMOMCKA ¥ TUAarHOCTHUKHY OIMHOOK CeTeBBIX
YCTPOUCTB U IporpaMMHoro obecrneuenus (I1K-9)

- Cnoco6eH uccienoBaTh MapaMeTPsl ¥ CBOWCTBA CETEBOTr0 Tpaduka B COBPEMEHHEIX CETSIX
cBs3u (ITK-29)

CopepxkaHue OUCIUIIINHEI

Paszmen 1. McTopus pa3BuTusd ceter cBg3u. Co3gaHue IPenOChIOK IS MOSBIEHUS KOHIIEIIINT
HuTepHeTa Bemeii. UHTepHET OYAYIIEro - CTPYKTYPa. TPUINMOHHLIE CeTH. JIeTalole CeTH.

SHGKTQOMaI"HI/ITHbIe 1 MOJIEKYJIADHBIE HAHOCETH. MenuiHCKME CETH.
PaCCManI/IBaeTCH HUCTOPUA PA3BUTUA ceTeu CBSI3U U IIPEAIIOCHIIKHY [OJis1 BOSBHUKHOBEHUA

KoH1ennuu UHTepHeTa Bemel. AHanusupyeTcs npeanoxeHHas EsponeiickuM Cow30M
Knaccudukamus ang MaTepHeTa Oynyinero B coctaBe: MHTepHeT miofe, UHTepHET Mefina,
UnutepHeT ycnyr, UaTepHeT 3Hepruu, UHTEepHeT Beeii. [1o KaxXgou 13 COCTaBISIOIINX
MIPUBOASATCS ONpPeOeeHus U MepPCIeKTHUBL pa3BUTHSA. PaccMaTprBalOTCS IPOPHIBHEIE
TEXHOJIOTHUHU [JI TpaXkaaHcKoro obmectsa B CIIA. [IporHO3upyeTCs YUCI0 COOOIIEeHNN A
Pa3IMYHbIX CUCTEM CETeW CBSI3U. BBOOUTCS M aHAaNU3UPYETCS MOHITHE TPUJIIMOHHBIX CETEM.
W3y4aloTcs IPUHIIKIIEI IOCTPOECHUS U HOBBIE 3aayy 110 peaaru3alliy JIeTaloIuX CEHCOPHABIX
ceteil. [IpuBomUTCS KnaccuduKalusg HaHOCETEN Ha 3JIEKTPOMArHUTHBIE U MOJIEKYISIPHEIE.
PaccmaTprBarTCs BO3MOXKHBIE BapHaHTHL peann3allii HaHOCEeTe! B TeparepioBOM Jrala30He.
[IpuHUKIE IIaHUPOBAHUS M pacuyeTa MEOULIMHCKUX CETEH.

P 2. Ad Hoc niay camoopranu necs ceTy. IIpUIoKeHnsS CaMOOPTraHu UXCS

ceTel. BQQH[}QHI/IKQ IOIMYE€ CEHCOPHEIE CETHU KdK TEXHOJIOTHYECKAA OCHOBA BHEIPDEHUA

KoHnenuuu UHTepHeTa Bemen.. Knactepusaiysa CEHCOPHLIX CETEN U OCHOBHBIE METOMBI
KJIaCcTepHu3alluy, BKIIIoYasd 0101 HEI TOPUTMEL HHOCTHU CETEeBOH’ IIACHOCTH B

HCODHBIX CEeTAX
PaccmaTpuBaroTCs onpenenene U IPUHLUIIL IOCTPOEHUSI CAaMOOPTaHU3YIOIINXCS CeTe.
AHanu3upyoTcs Hanbonee U3BECTHHIE TPUTIOKEHUST CaMOOPTaHU3YIOMIUXCS U
BCENPOHUKAIOIINX CEHCOPHEIX ceTel. M3yyaeTcs KiacTepru3alusi CEHCOPHBIX CETEN.
PaccmaTpuBalOTCS ¥ aHATU3UPYIOTCS HOBBIE aJITOPUTMBI BEIOOPA IOJIOBHOTO y371a B CEHCOPHBIX
CeTsX, B. TOM 4ucje 6uononoOHble. AHATU3UPYIOTCS U CPABHUBAIOTCS MPOTOKOJIHI [ITIS
BCEIIPOHUKAIOIINX CEHCOPHBIX CeTel. AHAIU3UPYIOTCS 0COOEHHOCTH 00eCIieYeHns: CeTEBOM
0e30MacHOCTY ¥ HOBBIE BU[IBI aTaK B CEHCOPHBIX CETSX.

Pasmen 3. Cetu M2M. Knaccudukanus cetert M2M no BupaM Tpadrka. Momenu ons
OIIOCPEeIOBAHHOI0 ¥ NICEeBIONETEPMUHUPOBAHHOIO Tpaduka. [TyacCOHOBCKHM, CaMONONO0HBIN 1
AHTUIIEPCHUCTEHTHHI TpabuK. BnusgHure Tpadrka M2M Ha KaueCcTBO 00CIYKMBAHUS

TPAOUIIMOHHBIX VCIIYT CBA3U !QG‘-IB, BHUOEO0, DaHHEBIE). Croco0mI VMEHBITEHWUA BIINAHUASA TQ&(I)I/IKH
M2M.

PaccmaTpuBaloTCd ceTH MalllHa-MammHa M2M U IPUHIUIE WX TOCTPoeHus. [IpoBoauTCS
Knaccudukaiusa ceteit M2M 1o BugaMm Tpaduka. [IpuBogsaTCS MOAENU IS OIIOCPENOBAHHOTO U
IICeBAOAETEePMUHNPOBAaHHOTO Tpaduka M2M. U3y4daloTca IOHATUS ITyaCCOHOBCKOTO,
caMoIofoOHOT0 ¥ aHTUIIEPCUCTEHTHOT0 TpaduKa. PaccmMaTpuBaioTcs mpo0aeMbl 00CTyKUBaHUS
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TpaduKa MallliHa-MallnHa B ceTax cucTeM anutenbHou sBosounu LTE (Long Term Evolution).
H3yygaercs gons u pacnpepnenenue Tpadpuka M2M B cmapTdoHax. PaccMaTpuBaloTCs METOIBI
yMeHbIIIeHUS BIUSHUS Tpaduka M2M Ha KauecTBO 00CTyKMBaHUS TPAAUIIMOHHBIX YCIIYT CBSI3U
(peub, BUIEO, IaHHLIE).

Pazpen 4. UuTennektyanbHble TpaHcnopTHEIEe ceTH (MUTC). Ctpykrypa UTC. Ad Hoc cetu ons
TpaHcnopTHHX cpencTB VANET. Apxutekrtypa ceteli VANET. Ocob6eHHOCTH lepenadyu

cooOrmenn 6e3onacHocTy yepes cetu VANET.
PaccMaTpuBaloTCst MHTEINIEKTYallbHbIe TpaHCcoOpTHEE ceT (MTC) Kak KOHBEPTreHTHAs

3BOJTIOLIUST COBPEMEHHBIX TEXHOJIOTUM 6eCcIIpoBOAHOM CBs3U. M3y4atoTcs 1enu u 3amauu UTC, a
TaKXKe MEeTOObl UX mocTtuxkeHnus. [IpousBogutcs knaccudukanust Ad Hoc ceredt mist
TPaHCIIOPTHAIX CPENCTB C TOYKHU 3PEHUS apXUTEKTYyp oCTpoeHus. PaccMaTpuBaeTcs
BO3MOKHOCTH ITepefady Pas3NuYHbLIX BUOOB Tpaduka (peyub, BUOeo, faHHbe) uepe3 cetu VANET,
a TaKXe WX B3aUMOBNUsSHUE. MccrenyeTcs BIUSHUE BHEITHUX PAKTOPOB (OKpPyXKeHHe,
MIJIOTHOCTh TPAHCIIOPTHOTO IIOTOKA) Ha XapaKTEPUCTUKY IlepegaBaeMoro rpaduka.

Paspen 5. OGmayHble CEePBUCH IS MogKIioueHus HTepHeT Bemieli. KauecTBO 00CTYyKWBaHUS B

CEeTSIX CBsI3K 0OIIEro MOIL30BAHKS M HOPMATHBHO-IPaBoBas 6a3a [Jis MPOBEOEHUS U3MEPEHUN.
PaccmaTpuBaloTCs CyLIeCTBYIOIIME 007IaYHbIe CEPBUCH IJIS MTOAKITIOYeHNST IHTepHeTa Bellei,

HHTepPQeNCh B3auMOOEeHCTBYS, IPOTOKOJIE 00OMeHa JaHHbIMU. KauecTBO 00CTyKUBAHUS B CETSIX
CBsI3U OOIIEro M0Ih30BaHUS ¥ X IPUMEHUMOCTh CYIIECTBYIOIINX ITOAXOOO0B IS Iepeaaydn
Tpaduka MHTEpHEeTa Bellel. PaccMaTpuBaeTCs HOpMATHBHO-ITPaBoBast 6a3a [Jis MPOBENEeHUs
u3sMepenuu B cetsix Ethernet, WiFi. ZigBee, Bluetooth 1 op. AHanu3upywTCa peKOMeHAalun
Y.1540, Y.1541 u 3GPP.

OO61m1ast TPYyA0EMKOCTDb OUCLIUATIINHEL
216 gac(oB), 6 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

9k3aMeH. KypCcoBoii TpOEKT

b1.B.]IB.02.02 IP-npomoKo./bl 8 2emepo2eHHbIX cemsx

Llenu 0CBOEHMS TUCHIUIIINHEL

Llenwto npenogaBaHus QUCIUIIAHEL «IP-IPOTOKOIEI B TeTEPOTEHHBIX CETIX»
SIBIISIETCS:

M3y4eHHe CYIIECTBYIOUIUX TPOOIEM ITOCTPOEHMUS TETEPOTEHHbIX CETEN CBSI3H C
HCIIONIb30BaHKUEM [P-TIpOTOKOIOB

MecTo pucuuniavHel B CTpykType OII1

HOucuunnuaa «IP-npoTtokonsl B reteporeHHux cetsax» b1.B.JIB.02.02 oTHOCHUTCS K
yacTu, GOpMHPYeMOM ydaCTHHKaMH 00Opa30BaTENIbHBIX OTHOIIEHHWW MPOTPaMMBI
MaructpaTypsl «11.04.02 UHHOKOMMYHUKAIIMOHHEIE TEXHOIOTUU M CUCTEMEl CBSI3U».
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VicxooHHY ypOBeHb 3HAHWW M YMEHUMU, KOTOPHIMU [OJXKeH obnamaTh CTYOEHT,
IPUCTyllasgd K U3Y4YEHUIO JaHHOU AUCLUIMJINHBL, ONpefesisieTcs U3YUEeHUEM TaKux
OUCLUILIINH, KaK: «ADXUTEKTYypa U IPUHIUIIEI IPOEKTUPOBAHUS KOHBEPIeHTHHIX CETEN U
cuctem»; «['mobanbHasgs MHPOpMalUMOHHAS MHPPACTPYKTypa U peryJupoBaHUE
Ka4yeCcTBa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNX KOMIIETEHITUN:
B cootBeTctBuET ¢ PTOC:

- CriocoGeH MPOBOAUTH UHCTAJIIISINIO, HACTPOUKY U 00CTyKMBaHUE ITPOTPaMMHOTO
obecrieyeHus: TeIeKOMMYHUKALMOHHOTO o0opymoBanus (ITK-6)

- Cnoco0eH K afMUHUCTPHUPOBAHHUIO MIPOIlecca IMOUCKA ¥ TUAarHOCTHUKHY OITHOOK CeTEBBIX
YCTPOUCTB ¥ IporpaMMHoro obecrnedenus (I1K-9)

- Cnnoco6eH uccienoBaTh MapaMeTPhl X CBOWCTBA CETEBOI0 Tpaduka B COBPEMEHHEIX CETSIX
cBsa3u (I[IK-29)

CopepxkaHue OUCIUITINHEI

Paspen 1. Brenenue

[TpuuKHEI TOSIBIIEHUS HOBOM Bepcuu MPoToKoia IP. [Tpo6iemMa HEXBAaTKKM agpPeCHOTO
mpocTpaHcTBa [Pv4 u nytu e€ pemenusi. Network Address Translation (NAPT). OrpanudeHus
NAT. Tpe6oBaHu4 K Oymy1ieil CeTH.

Pasgen 2. Oco6eHHOCTH ¥ IPEeUMYIecTBa IPoToKona IPvb

PacmupeHHOe afipecHoe MPOCTPAHCTBO. Mepapxuueckas ampecalus. Mickmouenue public-to-
private NAT. McknioueHue MKUPOKOBENIATENBHEIX aipecoB. YIpolleHue ¢popMaTa 3arojioBKa.
[TommepKKa yCOBEPIIEHCTBOBAHHBIX IPOTOKOJIOB MapIIpyTU3auuu. ABTOKOHuUrypaimus (plug-
and-play). Bctpoenntrie pynknuu obecrnedenus 6e3onacHocTu. [TommepxkKa MOOUITbBHOCTH IP.
YBenuuenue yucna multicast-agpecos.

P A usg [Pv

Tunsl agpecos [Pv6. IIpedukc agpecanuu. Unicast-agpeca: Global, Unique-Local, Link-Local.
Ha3znauenue InterfacelD. CoBmecTumocTh appecanuu [Pv4 u IPv6. Anycast u Multicast-agpeca.
Solicited-Node Multicast-agpeca. Cneuvansable agpeca [Pv6. [Ipencrasnenue agpecos IPv6 B
URL. KonnyecTBo agpecoB, UCIIOIb3YEeMbIX y3J1aMU U MapIIpyTU3aTOPaMu.

P 4, 3aronoBok IPv

®opwmart 3aronoBka IPv6 u ero cpaBHeHue ¢ 3aronioBkoM [Pv4. 3aronoBku paciuperun [Pvo,
dbopmar u ucnons3oBanue. [Taket ICMPV6.

Pazpen 5. dyHknmonvpoBaHnue [Pv6

[Tpotokon obHapyxkenus cocemedt (Neighbor Discovery, ND). 3amauu, peliaemMbie IPOTOKOJIOM.
Tunsl coobmennit (Neighbor Solicitation, Neighbor Advertisement, Router Discovery, Router
Advertisement, Router Solicitation, Redirect Message Stateless Autoconfiguration). UsmeneHue
agpeca y3moBIPv6. O6HapyxkeHue Ty0IupoBaHHBIX agpecoB. Path Maximum
TransmissionUnitDiscovery. Dynamic Host Configuration Protocol (DHCPv6). Stateless u
Stateful DHCPv6. IPv6 Domain Name System. 3anucu DNS (AAAA) Mapipytu3auus B [Pv6.
Pa3pen 6. MexaHM3MEI COCYIIIECTBOBaHUA U niepexofna ¢ [Pv4 Ha IPv6

Hcnonp3oBanue aBorHOro creka (IPv4-IPv6 Protocol Dual Stack). TyrrenupoBaHue.
TpeboBanus K TyHHeNIAM IPv6 over IPv4. MexaHu3MEl TyHHeNUpoBaHus (PyuHoe

36




KoHurypupoauune, GRE-tynHenu, TyHHenu ¢ ucnonab3oBanueM [Pv4-coBMecTuMeix [Pv6-
agpecos, TyHHenu 6to4 B coorBeTcTBUU C RFC 3056, ISATAP-TyHHenn). IPv6 noBepx
BBIIEJIEHHBIX KaHaoB. IPv6 moBepx Maructpaneir MPLS. Tpaucnsanuu npoTokosnoB.Address
Family Translation (AFT). Network Address Translation-Protocol Translation (NAT-PT) u
Network Address Translation 64 (NAT64). StatelessNAT64 (RFC 6145) u Stateful NAT64 (RFC
6146).

OO61mast TPYAOEMKOCTD TUCITUIIINHEL
216 gac(oB), 6 3ET
®opMa MpoMexKyTOYHOM aTTeCTalluu

JK3aMeH. KypcoBoii IpoekT

b1.B.[IB.03.01 BeedeHue 8 HaHOCemMu

Llenu ocBOEHUS TUCUUIIIUHEL

Llenpto npenogaBaHus OUCLHUIINHLL «BBeleHre B HAaHOCETU» SBJISIETCA:

H3y4YeHWe HOBOI'O HallpaBJIeHUS Pa3BUTHSA HHPOKOMMYHUKALMOHHEIX CUCTEM —
Hanocereii. [lucuumninHa «BBeeHne B HAaHOCETH» NOJIXKHA 00eClIeYnBaTh
TeOpeTUYecKylo 0a3y 3HaHUH y OyAyIIuX CIIeIMaIucToOB B 00/1aCTH MPUHIUIIAATIBHO
HOBBIX CETEH CBSI3M, a TaKXkKe CO37laBaTh He0OX0omUMYI0 0a3y s majbHeuIIen
ycrnewHou paboTel B 001aCTH IEPCIEKTUBHBIX CUCTEM CBsi3u. OHa [OJIXKHA
CI1oco6CTBOBATh PA3BUTHIO TBOPYECKUX CIIOCOOHOCTEM 00YYaIOIIMUXCS, YMEHUIO
GbopMyIHMpOBaTh U pellaTh 3aJa4yy U3y4aeMOu CIelnalbHOCTHA, YMEHUIO TBOPUYECKU
IIPUMEHSTh U CAaMOCTOSITEIbHO MOBLIIIATh CBOM 3HAHHUS, CAMOCTOSTEIbHO UKATh U
aHaIU3UpPOBaTh HHGOPMAIHIO, B TOM YKCJIe Ha MHOCTPAHHOM SI3BIKE.

MecTo pucuuniuHe B CTpykType OI1

IOucinunnuHa «BBemenue B HaHoceTu» Bb1.B.JIB.03.01 oTHocHUTCS K 4YacCTH,
dbopMupyeMor y4aCTHUKaMKu 00pa30BaTeIbHEIX OTHOIIEHUH ITPOrPaMMbl MaruCTPATYPhI
«11.04.02 UHPOKOMMYHUKAIIMOHHLIE TEXHOJIOTUM U CUCTEMHl CBA3U». MCXOOHBIU
ypPOBEeHb 3HAHUU M YMEHHU, KOTOPBIMU MOJXKeH 00JlaflaTh CTYOEHT, IPUCTyIas K
VM3Y4YEeHUIO JaHHOW AUCLUIJINHEL, ONpefenseTcsd U3ydeHueM TaKUX OUCIUIIIMH, KakK:
«ApXUTEKTypa ¥ TEXHOJIOTUHU CBEPXIJIOTHBIX M HHU3KONOTPEeOISII0IuX
ceTel»; «BcempoHUKaWIINe CEHCOPHBIE CETHU».

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

Hpouecc N3y4YeHUd JUCHUIIIIMHEL HAIIPABJIEH Ha (l)OpMI/IpOBaHI/Ie ClIegyIOIInX KOMHGTGHI_II/II;I:
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B cootBeTctBuE ¢ PTOC:

- Crioco6eH OpraHu30BLIBATH U MTPOBOOUTD 3KCIIEPUMEHTAIbHBIE UCIIBITAHUS C LIeJIbI0 OLEHKU U
YIIy4IIeH:s KauyeCcTBa MPeI0oCTaBISIEMBIX YCIIYT CBSI3HU, COOTBETCTBUS TPEOOBAHUSIM
TeXHUYECKHUX PeriaMeHTOB, MeXAYHAaPOOHBIX U HallMOHaIbHBIX CTAHAAPTOB U UHBIX
HOPMaTHUBHBIX JOKYyMeHTOB (I1K-5)

- Crioco6eH MPUMEHSITh METOIbEl TEXHUKO-9KOHOMMYECKOTO aHaIi3a [IPY OpPraHu3aluy 1
MIPOBEMIEHUY TPAKTUYECKOU OesITEeIbHOCTU NHHOKOMMYHUKALIMOHHBIX TPEATIPUSITHAM, METOOBI
MapKeTHHTa ¥ MeHemkMeHTa B o6mactu UKTuCC (TTK-13)

- CriocobeH uccnenoBaTh u co3maBaTh MHTepHeT Bemu (ITK-20)

- Crioco6eH MCIO0Ib30BaTh CYObEKTUBHEIE METOMH OIEHKH IJIST OIIpeneIeH s KauecTBa
BOCIIPUSITHS Ha OCHOBE COBPEMEHHEBIX MOfelled pacrno3HaBanus amoruu (I1K-21)

CopepxkaHue OUCIUTIINHEL

P 1. ITpOTHO3H BuTHd UHTEpHETa B i [IpUMeHeHNsS HaHOTEeXHOJIOT UK B
TeJIeKOMMYHUKALIAIX,

BBopuTcsa noHATHe «HaHOCETH». HaHOCETH KNTaCCUPULKPYIOTCS Ha 3JIEKTPOMArHUTHBEIE 1
MOJIEKYJIIpPHBIE. AHAM3UPYIOTCS 0COOEHHOCTH 00ecreyeHuss nHGOPMaIMOHHON 0e301aCHOCTH
B HaHOceTAX. [IpoBoguTCA KnaccuuKalysa HaHOYCTPOKUCTB. PaccMaTpuBaOTCS
XapaKTEePUCTHUKU I'padeHa ¥ BO3MOXKHOCTHY €r0 IPHMEHEHHUs B HAHOCETSIX.

Paspen 2. 3nekTpoMarHuTHEIE KOMMYHUKAIIMY B HaHOCEeTAX. [lepenaya ganHbix B T
oyalas3oHe.

PaccMaTprBalOTCst IPUHIKITE TOCTPOEHUsT OECITPOBOMHEIX HaHOCEeTeH. PaccMaTpuBaeTCs
CTpOeHUe U 37ieMeHTHas 6a3a 3JIeKTPOMarHuTHHIX TeJIEKOMMYHHUKAIIMOHHEIX HaHOYCTPOUCTB.
M3ydatoTcsa 0co6eHHOCTH UCI0NIb30Banus TT'1 quamna3oHa 4acToT, s OCYIeCTBIEHUS
KOMMYHUKalIUU MeXIy YCTPOUCTBaMU. AHAIU3UPYIOTCS BOIIPOCH IIpUeMa U Iepefadyu
3JIEKTPOMATrHUTHBIX BOJIH B TI'II Auamna3oH 4acToT. [laeTcs obuiast HGopMaIus o
MTOBEPXHOCTHBIX MJIa3MOH-TIONSPUTOHHLIX BOTHAX.

Pa3pen 3. MonekynsipHble KOMMYHUKAIMYA. HeMPOHHEBIE CETH.

PaccmaTprBaTCS MONEKYNIIpPHbIE HAHOCETH. AHANMU3UPYIOTCS IPUHIIMIIEL TOCTPOEHUS
MOJIEKYISIPHBEIX HaHOCeTeH. [TpoBOSTCS aHAIOTUX MEXKAY IPOoIleCcCaMy B OMOJIOTHYECKUX U
3JIEKTPOHHBIX CUCTeMax. M3y4aloTcst MOJIEKyIsSpHbIE MOTOPEL, Tu(dy3HEI 00MEH, a TaKXkKe
OakTepuanbHble, HepPOMOHHEIE ¥ HEHPOHHBIE CeTH. M3y4aloTCss BOIPOCH MHTETrPalluu
37IeKTPOHHBIX U OMOJIOTMYECKUX 00BEeKTOB. PacCMaTPHUBAIOTCS BOMPOCH MIPHUKIATHOTO
KCII0Ib30BaHUS MOJIEKYIIPHBIX KOMMYHUKAIMN. AHaTU3UPYIOTCS BOIPOCH KOOUPOBAHUS
HH(pOpPMaLUK B MONEKYIISIPHBIX U HEUPOHHHBIX CETSX.

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

3auer
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b1.B./IB.03.02 Kauyecmeo eocnpusimus 8 2emepo2eHHbIX cemsix

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofaBaHus OUCHUIITUHLE «KaueCcTBO BOCIIPUSATHS B TETEPOTEHHBIX
CeTSIX» SIBISIETCS:

Llenbio penogaBaHus OQUCIHUIIIUHEL SBASETCS U3y4eHNEe OCHOBHBIX TEDMUHOB B
o0acTu KauecTBa 00CIIyKMBaHUsA, U3yUeHNE MOMieJiel, METOLNOB, MEXaHU3MOB U
aNroOpUTMOB 0OecIieYeHus: IPeaoCTaBIeHusT "HHOKOMMYHUKAIIMOHHBIX YCITYT C
HafJiexkallluM KaueCTBOM B COBPEMEHHBIX T€TEPOTEHHbIX CeTAX. [JUCIUIIIHA
«Ka4yecTBO BOCIIPUSITUST B TETEPOTeHHBIX CETSIX» MOJIXKHa o0ecrednBaTh GOPMUPOBAHUE
IIJlaCcTa 3HaHUM B cepe MPefoCTaBlIeHUsl Pa3HOT0 TUIla MHPOKOMMYHUKAIIMOHHBIX
YCIYyT, @ UMEHHO U3y4eHNe apXUTEKTYPHI, CTPYKTYPHI, TEXHOJIOTHU ¥ TPOTOKOJIOB
TIOCTPOEHUS CeTel CBSI3U [JId peanu3aliy Pa3HOTUIHHIX yciyT. Ocoboe BHUMaHUE
yIOesseTcs TEXHOJIOTHSAM M IIPOTOKO/IaM, Pealru3yIolIiM MeXaHU3Mbl KaueCTBa
oOcnykvBaHUS. PaccMaTpuBaOTCA HOBbIe TEHIEHIIUY B Pa3BUTUU YCIIYT CBSI3H,
M3y4al0TCsI HOBBIE BUABI TpaduKa 1 UX 0COOEHHOCTH, a TaK¥XKe Mepexol OT IMOHSATHS
KauyecTBa 00CITyKMBaHUS K MIPUHIIUIINATBHO HOBOMY Ka4eCTBY BOCIIPUSATHSA.
HccnenyioTcst HOBbIEe TEXHOJIOTUY U allTOPUTMBI, BHEAPSEMbIE Ha CETAX, OIS
o0ecrnedyeHUsT Ka4eCTBa BOCIIPUATHS.

MecTo pucuunnusel B CTpykType OI1

IucnunnuHa «KagecTBO BOCIPUSATHUS B reTeporeHHbx ceTax» b1.B.J1B.03.02 otHOCHUTCS
K 4acTH, popMupyeMoll ydyacTHHKaMU 0Opa30BaTeIbHLIX OTHOLIEHUW IMPOTPAMMEBI
MaructpaTtypsl «11.04.02 UHHOKOMMYHUKAIIMOHHEIE TEXHOJIOTUUA M CUCTEMBl CBI3U».
VcxoOHHY ypOBeHb 3HAHWW M YMEHUMU, KOTOPHIMU [OJXKeH obnamaTh CTYOEHT,
IPUCTyNlasgd K U3Y4YEHUIO JaHHOU AWCLUIJINHBL, OINpefesisieTCs MU3YUEeHUEM TaKux
OUCLUIIINH, KaK: «I'mobanbHass nHGOPMaIMOHHas UHPPACTPYKTypa U PeryIupoBaHue
KadecTBa»; «MeTpoJioruueckoe o0ecliedyeHne U MOATBEPKIEeHNE COOTBETCTBUS CUCTEM
MH(POKOMMYHUKauuii»; « OCHOBH Hay4YHHIX UCCJIEIOBaHUL.

TpeboBaHUS K pe3yiabTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HallpaBjeH Ha GOpMUPOBaHNE CIIeAYIOMINX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Cnoco0GeH OpraHU30BLHIBATEH M IPOBOAUTE SKCIIEPUMEHTAIbHbLIE HCIIBITAHUS C LIeJIbI0 OIIEHKH U
yIIy4IIeHUs KaueCcTBa MPeIoCTaBISIEMBIX YCIIYT CBSI3HU, COOTBETCTBUS TPEOOBAHUSIM
TEXHUYECKHUX PerlaMeHTOB, MeXAYHapPOOHbIX ¥ HAllMOHAIbHBEIX CTAHIAPTOB U MHBIX
HOPMaTHUBHBIX JOKyMeHTOB (I1K-5)

- Cnoco0eH TPUMEHSITh METOMB TeXHUKO-9KOHOMUYECKOT0 aHaJIM3a IIPKU OPraHu3aIiy U
IIPOBEJIeHUN TPAKTU4YECKOU OesTeTbHOCTH NHHOKOMMYHUKALMOHHBIX IPEATIPUITHAN, METOOEI
MapKeTHHra u MeHemgxkMeHTa B o0nmactu MKTuCC (TTK-13)

- Cnoco6eH uccienoBaTh 1 co3maBaTth MuTepHeT Bemu (ITK-20)
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- Crioco6GeH UCIO0Ib30BaTh CYObeKTUBHEIE METOMHI OIEHKH IJIST OIIpeneieHusT KauecTBa
BOCIIPHUSTHS Ha OCHOBE COBPEMEHHBIX MOfeiel pacno3HaBanus smonu (I1K-21)

CopepxkaHue OUCIUIIINHEI

Paszpen 1. [ToHATHe KayeCcTBa BOCOPUATUS M KadecTBa 00cykuBaHuUs. [TIoKa3aTeIn KauyecTBa
oOcnyxuBanus. HopMbl Ha 3HaueHUs 1oka3aTesneit QoS u QoE.

CBs3b kauecTBa BocnpusaTus (QoE) u KkauectBa oOcmyxkuBauus (QoS). [Ipu4yuHEI
BO3HUKHOBEHHUS yxypauleHune nokasareneir QoS u QoE B reTeporeHHbx ceTax. Knaccudukauus
TpaduKa MyIbTHCEPBUCHBIX U TeTEPOTEHHEIX ceTell. PekoMeHnpmaruu MCO B o6ractu
Knaccudukaimu tpaduka. Konuennus Triple Play. Tpe6oBanus K TpapuKy COTIacHO KjlaccaM.
Bo3HMKHOBEHME HOBHIX ITPUJIOKEHUM B paMKax KOHIenuu MHTepHeTa Beel. Crenuduka
TpaduKa CrenranbHBIX CeTel (aBTOTPAHCIIOPTa, MEIUIIMHCKUX U [IP.)

Paspen 2. ®yHKIIMKM MeXaHM3MOB KauyecTBa 06cnyxuBanus (QoS) ¥ KauecTBa BOCIPUSTUS
(QoE).

Knaccudukauus u MapKApOBKa IIaKeTOB, YIIpaBlieHUEe IIOTOKaMU U UHTEHCUBHOCTBIO TpauKa,
pacrmpeneneHre CEeTeBLIX PECYPCOB, IIPeNoTBpalleHue Meperpy30K U MOJTUTHKY 0TOPACHIBAHUS
makeToB. [[oMUTUKY MaplIpyTU3anuu. Mexanu3Mel QO0S B IIJIOCKOCTY yIIPaBlIEHUS, JaHHBIX,
MeHemxkMeHTa. Cornamenue 06 obcnyxuBanuu SLA.

P M u eYeHns KauecTB KVBAHUSA U VIIPABIEHUE T HKOM

Mopens npemgocTaBneHus HHTerpupoBaHHbX yeayT (IntServ). [Ipotokon RSVP. Mopens
npepoctaBnenus guddepeniupoBanubix yenyr (DiffServ). PHB-nonutuku.
MHOronpoToKoIbHasA KOMMyTalus mo metkam (MPLS).

P 4, AITOPUTMHEL ¥ MEXaHU3MEI [Ie4YeHns B reTEePOTreHHEIX CEeTSX.

YrnpaBneHue nHTEHCHBHOCTHIO Tpadhuka. Kop3uHa Mmapkepos. [IxipsiBoe Bempo (LB).
O6ecneuenne QoS Ha ceTeBoM ypoBHe, Q0S-MapuipyTr3aiusg. MexaHU3MHbl 00CIYKUBaHUS
ouepenen (FIFO, WFQ, CBQ). Anroputm RED.

Pasmen 5. OtuieHka KayecTBa 06cnykrBaHus B cuctemax VoIP.

[Toka3aTenu KauecTBa 00CIyKUBaHUS O pedeBoro Tpaduka. CyObeKTUBHEIE M 00HEKTUBHbIE
MeTOMH olleHKH. BnusHue KogekoB Ha QoS. E-Mogens, R-akTop.

Pa3pen 6. OnieHKa KayeCTBa BOCIPUATHS BUAEOYCIYT B TeTEPOreHHBIX CeTSX.

CyonekTuBHble MeTonnbl otleHku: DSIS, SSCQE, DSCQE, ... O0beKTUBHBIE MeTOOH OolleHKHu: MDI,
VQM, MPQM, PSNR, V-pakrop.

OO6I1mast TPyAO0EMKOCTD TUCITUIIINHEL
108 gac(oB), 3 3ET
dopma MpoMexKyTOYHOM aTTeCTalluu

3aueT

b1.B./IB.04.01 ApxumeKkmypa u mexHo/102uu c8epxn/a0MHbIX U HU3KONOmMpeod AsirouLux
cemeli

Lenu ocBoeHUST TUCHUILINHEL

Llenbro IpernogaBaHua TUCITUIIIINHEI <<ApXI/ITeKTypa 1 TEXHOJIOTHH CBEPXIIJIOTHBIX U
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HU3KOIOTPEOISIOMIUX CETEN» SIBISIETCS:
M3y4eHue IPUHIUIIOB TIOCTPOEHUS CETEN BHICOKOU IIJIOTHOCTH, TEHOEHINY UX
Pa3BUTHUS, a TAKXKE COBPEMEHHBIX TEXHOJIOTUM, IPUMEHSIEMBIX IIPU UX OPraHU3allui.

MecTo pucuuniavHel B CTpykType OII1

IOucruniauHa «ApPXUTEKTypa U TEeXHOJOTHUM CBEPXIIJIOTHBIX M HU3KOMOTPeOISIomux
ceteii» B1.B.[1B.04.01 oTHOocuTca K dYacTu, QopMHUPyeMOH ydaCTHHKaAMU
oOpa3oBaTeNbHEX OTHOIMIEHMN MporpaMMbl MaructpaTtype «11.04.02
VMHpOKOMMYHUKAIIMOHHBIE TEXHOJIOTHU ¥ CUCTEMBI CBSI3U». MICXOOHBIM YPOBEHb 3HAHUMU
¥ YMeHUM, KOTOPHIMM MOJIKeH 00/1amaTh CTYIEeHT, IPUCTyIas K U3Y4eHUI0 JaHHOU
OUCLUIIIMHEL, OIpefeNsieTcsd U3y4eHneM TaKuX OUCLHUIMNH, KakK: «IP-mpoTOKOIE B
TeTEePOTeHHHX CeTAX»; «BcelpoHUKAIOIIE CEHCOPHBIE CeTu»; «[IMPUHTOBLEIE CETH U
CeTH TOJIepaHTHHIE K 3afepKKaM».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HalpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- CiocoGeH IPOBOAUTH UHCTAJIIAINI0, HACTPOUKY U 00CTyKMBaHUE IPOTPaMMHOTO
obecreyeHus1 TEIEKOMMYHUKAIIMOHHOT0 o0opynoBauus (I1K-6)

- Crioco0eH K opraHu3aluy 3KCIUTyaTaluy 000pyIoBaHus, IPOBEeJeHNI0 U3MEPEHNH, TPOBEPKE
KadecTBa paboTHl, TPOBEAEHNI0O PEMOHTHO-IPOPUIAKTUYECKUX U PEMOHTHO-
BOCCTAHOBUTEIHHEIX pab0T MHPOKOMMYHUKAIMOHHOT0 06opynoBanud (ITK-10)

- CriocobGeH y4acTBOBaTh B pa3paboTKe IJIaHOB U IPOTpaMM 110 OPraHKW3alliy NHHOBALOHHOM
OesaTeNTbHOCTU Ha MPEeANPUSATHH, OCYIIECTBISATh TEXHUKO-9KOHOMIUYECKOe 000CHOBaHUE
MHHOBaIlMOHHAIX ITPOEKTOB, CIIOCOOHOCTHIO Y4aCTBOBAaTh B pa3paboTke 3HeKTUBHOM
MH()OKOMMYHUKALMOHHOM cTpaTeruu Ha npefnpuatuu (I1K-14)

- CriocobeH uccnenoBaTh TapaMeTphl U CBOMCTBA CETEBOT0 TpauKa B COBPEMEHHEIX CETAX
cBs3u (ITK-29)

CopepkaHue OUCIUATIINHEL

Paszgen 1. ba30Bhle IPUHIKIEL IOCTPOEHUS CBEPXIIIOTHEIX CETEel.
Lenu, 3agayu u CTPyKTypa Kypca. OCHOBHbIE TEHIEHIIUY Pa3BUTHS CBEPXIIOTHBIX U

HU3KOMOTpeOnsomux ceteit. OCHOBHEIE OHATUS U onpenenenus. [Ipoekt METIS.

P 2. ApXuTexT TH C IIJIOTHEIM II0I0KEeHNEeM HEHTOB

Hepapxus pa3MelneHus: peMTo/MMKO/ MAaKpOCOT B CpPefie C IJIOTHHIM PacIOIOKEeHUEM
aboHeHTOB. OmpefeieHne MPONYCKHOM CITIOCOOHOCTH KaHasla [Jig pa3MelleHuss GeMTOCOT.
Paspmen 3. HoBEIE TEXHOIOTHWY B CBEPXINIOTHHIX CETIX.

MHOTrOCTaHIIMOHHHIN AOCTYII Ha OCHOBE pa3pexkeHHbIX KogoB (SCMA). MynbTUNIEKCHPOBaHUE C
OPTOTOHA/IbHEIM YaCTOTHBEIM pa3fefieHueM KaHaJloB ¢ GuibTpalyel BHEMOIOCHBIX N3TyYeHUN
(FOFDM). Tumnbl HEOPTOTOHATBHOM MOAYJIAILUY B ceTsax naToro nokonenus (FBMC,UFMC).
Texnonorusgs MU-MIMO.
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.B./1B.04.02 IIpo6.1embl nocmpoeHusi onmu4Yeckux uugpoevix cucmem nepedaydu u
cemeil CUHXPOHU3aAUUU

lenu ocBOeHUS OUCHUUIIIUHEL

Llenbio mpemnofaBaHus QUCHUIITUHLL «[Ip0o6IeMbl ITOCTPOEHUS OTITUYECKUX
MGPOBHIX CUCTEM Iepefaull U CeTel CUHXPOHU3AIUU» SBIISIETCS:

U3ydeHue CYIIEeCTBYIOUIUX MP06IeM MMOCTPOEHUST COBPEMEHHBIX
BBICOKOCKOPOCTHBIX ONTHYECKUX IIM(POBLIX CUCTEM Iepefaunl U CeTell CUHXPOHU3AlUY,
a TakxXe MeTOIOB pellleHus JaHHBIX MPo6IeM.

MecTo pucuunauHb B CTPyKType OI1

OucuunnvuHa «IIpo6neMbl IOCTPOEHUSI ONMTUYECKUX HUEGPOBHIX CUCTEM Iepefayuu u
ceTeir cuHxpoHu3lanuum» B1.B.[1B.04.02 oTHOCUTCS K dYacTu, QpopMHUPYeMOU
y4acTHUKaMu 00pa30BaTebHBEIX OTHOLIEHUM MpPorpaMMbl Maructpatypbl «11.04.02
NHPOKOMMYyHUKALMOHHEIE TEXHOJIOTUYM U CUCTEMH CBA3U». VICXOOHBINM YPOBEHDb 3HAHUU
U YMEHUHU, KOTOPHIMU [OJIXKeH o0nafaTh CTYOEHT, MPUCTyIas K U3y4eHUI0 HaHHOU
OUCLUIIIMHEL, OIpefesseTcsd U3Y4YeHUeM TaKuX OUCLUNJINH, KakK: «ApDXUTEKTypa U
IPUHIUIIE NPOEKTUPOBAHUS KOHBEPTEeHTHHIX CeTed U cucteMm»; «['mobanmbHas
MHpOpMaImoHHasd MHPPaCTPYKTypa ¥ PeryIupoBaHHE KadecTBa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIUIMHEL HallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINAX KOMIIETEHITNN:
B cootBeTctBuE ¢ PTOC:

- CriocoGeH TPOBOAUTH MHCTAJIISINIO, HACTPOUKY U 00CTyKMBaHUE ITPOTPaMMHOTO
obecrieyeHus TeIeKOMMYHUKALMOHHOT0 o0opymoBanus (ITK-6)

- Crioco6GeH K OpraHu3aluy 3KCIUIyaTaluy 000pymoBaHus, IPOBEeAeHUI0 U3MEPEHUH, IIPOBEPKe
KadecTBa paboTH], TPOBEIEHUIO PEMOHTHO-ITPOGUTAaKTUYECKUX U PEMOHTHO-
BOCCTAHOBUTEIHHEIX paboT MHGPOKOMMYHUKAIMOHHOT0 06opynoBauus (ITK-10)

- Crioco6GeH y4acTBOBaTh B pa3paboTKe IIJIaHOB U IIPOTPaMM I10 OpraHKW3alluy NHHOBALOHHOM
OesTeNIbHOCTH Ha IPEeANPUSTUH, OCYIIECTBISATh TEXHUKO-9KOHOMIUYECKOoe 000CHOBaHUE
MHHOBAIIMOHHAIX ITPOEKTOB, CIIOCOOHOCTHIO Y4aCTBOBATh B pa3paboTke 3HeKTUBHOM
MH(POKOMMYHUKAIIMOHHOM CcTpaTeruu Ha npegnpusatuu (I1K-14)
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- Cnoco0eH uccienoBaTh MapaMeTPhl X CBOMCTBA CETEBOr0 Tpaduka B COBPEMEHHEIX CETSIX
cBsa3u (I[IK-29)

CopepxkaHue OUCIUIIINHEI

Paspmen 1. [IpUHIUIIE TOCTPOEHUSA BEICOKOCKOPOCTHBIX ONTUYECKUX ITU(DPOBBIX CUCTEM
Iepegaym.

[TpuHIMIE POPMUPOBAHUS T'PYIIIOBLIX CUTHAIOB B CUCTEMAaX CUHXPOHHOU LU(POBOU HEpapXUH,
B OIITUYECKUX TPAHCIOPTHHIX CETSAX U B CUCTEMax CO CIEeKTPaJIbHEIM pa3peneHueM. CTPYKTypHL
MYJIbTUILIEKCUPOBaHUS. LIMKIIbI CUTHAIOB 6JI0KOB I10JIe3HOM HAarpy3KH, 6JI0KOB TaHHBIX
OTITUYECKUX KaHAJIOB ¥ TPAHCIOPTHHIX 0JIOKOB ONMTUYECKUX KaHAJIOB.

Paspen 2. MickaxeHUs B ONTUYECKUX ITUGPOBLIX CHCTEMAX ITepeIayvn.

JIuHelHbIE U HEJTMHENHBIE UCKaxXeHus B onTudeckux [ICII, OCHOBHBEIE TTOHSATHS.
[rcrepcuoHHOE VIINPeHUe UMIYTbCoB. Pa30Basi CaMOMOMYIISAIINS, CIIEKTPaIbHOe YIITUPEeHue
uMIynbcoB. Pa3oBasi Kpocc-MOAysius. Momenu HaOMIOOeHUs, YUUTHIBAIOIIE KaK TUHENHEIE,
TaK ¥ HETMHEWHBIe NCKaXKEeHUS

Pasgen 3. AITOPUTMEL afalTUBHOY KOMIEHCAIIMA TUHEWHBIX M HEJIMHEUHBIX NCKAaXKEeHUH B
ontuyeckux IICIT.

[TpUHIUIIEI TOCTPOEHUS aJITOPUTMOB alalITUBHON 00Pa00TKU CUTHAJIOB, OCHOBHEIE ITOHSITHSI.
Mertogbl kKomneHcauuu uckaxeHul B LICIT. ATropuT™Mbl HaCTPOMKHA KOMIIEHCATOPOB.
ANropuUTMEI afanTanuu.

P 4, [IpUHIINIILL TOCTPOEHUS CUCTEMBI TaKTOBOYW CUHXPOHU3AIINHK B II

Bupgsl cuaxporu3sanuu B LICII, ocHOBHEIE TOHATHUSA. BapraHThl IOCTPOEHUSI CUCTEMBI TAKTOBOU
cuHXpoHU3anuu. CIIeKTPHl KOJOoB. AHaIu3 Pab0TH BEIOEIUTEIIS TAaKTOBOM YAaCTOTHL. [IpUYMHEL U
xapakTep (pa30BeIX IpoxkKaHu. Momenu (a30BBIX IPOKAHUM.

Pazpen 5. MeTonbl onTHManbHOM KOMIeHCAUH (a30BBIX QIYKTYAlIA B CHCTEMaX TaKTOBOU

CHHXPOHM3AIINH.
MeTonbl KOMIIEeHCAUH (Ha30BBIX APOKAHUN. AJITOPUTM SKCTPATIOJISIIINK. BOIIPOCH CXOOUMOCTH

anropuTMa. AHaNIKu3 BEIYKUCIUTEIBHBIX CII0KHOCTEN aNropuTMa 9KCTpamnonasaiuun. [TIoctpoeHne
KOMIIEHCaTopa Ha OCHOBE 9KCTpaIossaTopa (a3l

Pasmen 6. MeToObl IOCTPOEHUS ¥ ONTUMHU3ALNYN CETEN CUHXPOHU3AIINH.

OO1m1e TPUHIUIILL IOCTPOEHUS CeTel CHHXPOHU3aUuu. ANTOpUTM QYHKIIMOHNPOBAHUS CETH
cuHXpoHu3auuu. [IpobiemMa BO3HUKHOBEHUS 3aMKHYTHIX IIETEJIb B CETU CUHXPOHU3AIUH.
Anroput™ 00HapyKEeHUS 3aMKHYTHIX IIETEJIb X eT0 ONTUMU3AaLUS.

OO1mast TPYAO0EMKOCTDb AUCITUIIINHEL
108 gac(oB), 3 3ET
dopma MpoMexKyTOYHOU aTTeCTallun

3auger

3. AHHOTaIlU¥ MPOTrpPaMM NPaKTHK
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yueoHoii 52.B.01.01(Y) Texnono2uueckas (npoeKmHo-mexHo/102u4eckds) npaKkmuka.

Llenu mpoBeneHUs IPaKTUKU

Llenbio IpoBedeHNs IPAKTUKH «TexXHOMOTu4YecKas (MPOeKTHO-TEXHOIOTHYeCcKas)
IIpaKTHKa.» SBISETCS: 3aKpelieHre U yriybieHne TeOPeTUYECKUX 3HAHUY;
dbopMupoBaHUe U pa3BUTHE MPO(PeCcCUOHATbHBIX 3HAHUM; TPHoOpeTeHre MPaKTUYeCKUX
HaBLIKOB; HOPMUPOBaHNE KOMIIETEHINM, a TaK¥XKe MPUOOpETEHNE OIIbITa
CaMOCTOSITEIbHOM MPOoGheCCHOHAIbHON ¥ HAYYHOU NesTeIbHOCTH, HeOOXOMUMBIX [IJIS
ocjenymollen npodeccuoHanbHOU OesATEeTbHOCTH.

M3yueHue ombiTa PaOOTH peanbHbIX OpraHu3alui, OBlIageHne CTyOeHTaMu
HaBBIKaMU IIPo¢eCCHOHANbHOTO MacTEPCTBA U OCHOBaMU WHHOBALIMOHHOU
NesiTeTbHOCTH.

OTa 1eNlb JOCTUTAEeTCA IIyTeM PelleHus Claenyolux(er) 3aaad(u):

- 3aKpeIJieHre Ha IIpaKTHKe 3HaHUM U YMEHUH, ITOJTy4YeHHAIX B IIPOIecce
TEOPETUYECKOT0 O0yUeHUS;

- pa3BuTHE MPOodecCruoHaTbHLIX HAaBLIKOB;

- O3HAKOMJIeHHUe C 001Iel XxapaKTepPUCTUKOM 00beKTa MPAKTUKK U IIPaBUIaMU

TeXHUKM 0e30I1aCHOCTY;

HU3YYUTh IIepHoauydeckKue, pedepaTuBHLEIE U CIIPABOYHO-UHGOPMAIIHOHHBIE
M3[aHUS 110 TPOQUIIIO 3aJaHUsT; 03HAKOMUTLCS C OPTaHU3alMOHHON CTPYKTYPOr
npenpusaTHs(0Taena); BEHIOIHUTD UHAWBUAYAIbHOE 3aJlaHle; COBEPIIEHCTBOBATh
HaBBIKK cOOpa, CUCTEMAaTHU3allMK U aHanu3a nHdopMaluy, HeoOXOIUMbIe [IJIST pelleHus
IIPpaKTHYECKUX 3afa4d B cpepe TeIeKOMMYHUKAINK, BOCCTAHOBIIEHUSI CUCTEM M CPELCTB
yIIpPaBIIEHUS CETSIMU CBSI3U; 3aKPENUTh HaBHIKM PAO0THl C HOPMaTHBHO-IIPABOBLIMU
aKTaMH,MEeTOONYECKUMHU PEKOMEHIAUUIMHU, PETYIUPYIOIINMHU IIepenady JaHHBIX Ha
CeTsIX CBsI3U 00IEero moab30BaHUs; IPOBECTH cOOp, CUCTEMATH3aINI0, 0000IIeHIe
MaTepuasa o TeMe TEXHOIOTUYECKOU (IIPOEKTHO-TEeXHOIOTUYEeCKOM)
paKTUKU.[IpoX0oXKaeHre TEXHOJIOTUYECKOH (IPOEKTHO-TEXHOJIOTUUYECKOM) TPAaKTUKH
II03BOJISIET KOMIIJIEKCHO OIeHUTh KaUeCTBO MOATOTOBKU CTYIEHTOB U COIIOCTABUTH
NOCTUTHYTHIM YPOBEHB C TpeOOBaHUSIMHU CTaHapTa 110 HAIlPaBIEHUIO IIOATOTOBKH
11.04.02 MHGOKOMMYHUKAIMOHHBIE TEXHOIOTUU U CUCTEMEI CBSI3H.

Mecto npakTuku B CTpyKType Ol

«TexHomoruyeckas (MPOEKTHO-TEXHOJIOTUYEeCKas) npakTtuka.» 52.B.01.01(Y) Bxogut B
610K 2 y4eOHOTO0 IJIaHa, KOTOPBIM OTHOCUTCS K 4acTH, GOpPMUDPYEeMON y4YaCTHUKAMU
o0pa3oBaTeNbHHIX OTHOIIEHUMN, U SIBASETCS 00s3aTeIbHOM COCTAaBHOM YaCThIO
o0pa3oBaTenbHOM MporpaMMel 1Mo HampasieHuo «11.04.02 UHGOKOMMYHUKALMOHHEIE
TEXHOJIOTUU U CUCTEMBI CBI3U».
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«TexHomoruyeckas (IPOEKTHO-TEXHOJIOTHYECKast) MPaKTUKa.» OINHUPAeTCs Ha 3HAHUS
IIOJTy4YeHHbIE IIPY U3YYEeHUH MPEeAIIeCTBYIONINX OUCLUTIINH.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

B mporiecce mpoxoxkaeHUs MPAKTUKY CTYOEHT GOPMUPYET U NEMOHCTPUPYET CIIeAyIoIIue
KOMIIETEHIIUH:

- CiocoGeH MPOBOAUTH MHCTAJIIAINI0, HACTPOUKY U 00CTyKMBaHUE IPOTPaMMHOTO
obecre4eHus1 TEIEKOMMYHUKAIIMOHHOT0 00opynoBauus (I[1K-6)

- Crioco0eH K BHITIOJIHEHUIO Pa00TH 110 00ecredyeHNI0 GYHKINOHNPOBAHUS
TeJIEKOMMYHUKAIIMOHHOT0 000pyN0BaHUS KOPIIOPATUBHEIX CETEH C yueTOM TpeboBaHUM
“HpopManroHHOU 6e3omacHocTH (ITK-7)

- Crioco0eH K aflMUHUCTPUPOBAHUIO CHCTEMHOTO IIPOTPAaMMHOT0 00eCIieYeHUs U CUCTEM
ymnpaBeHus 0a3aMyu HaHHBIX HHHOKOMMYHUKAIIMOHHON cUCTeMH opranu3anuu (I1K-8)

- Crioco0eH K afMUHUCTPUPOBAHUIO IIpOIlecca MOKCKa U JUarHOCTUKY OMKUOO0K CETEBBIX
YCTPOUCTB ¥ IporpaMMHoro obecrnedenus (I1K-9)

- Crioco0eH K IPOEKTUPOBAHUI0, CTPOUTENIECTBY, MOHTAXY M 9KCIIyaTalluy Pagru031eKTPOHHBIX
CpenCcTB MH(POKOMMYHHUKAILIWM, HalIPaBNISOMNX cper nepefadyu nHpopmanuu (I1K-15)

- CriocobeH K pa3paboTKe Mofe/iel pa3IiyHbIX TEXHOJIOTUUYECKUX IIPOLIECCOB U IIPOBEPKE UX
aleKBAaTHOCTY Ha IIPaKTUKe, TOTOBHOCTHIO UCIO0JIb30BaTh [TaKETH IIPUKIIafHBIX IPOrPaMM
aHanu3a U CUHTe3a NUH(POKOMMYHUKAIIMOHHBIX CUCTEM, ceTell B ycTpoucTs ([TK-16)

- CriocoGHOCTE K pacmupeHuio chepsl 3¢hHeKTUBHOTO TPUMeHeHN S NHHOKOMMYHUKAIITOHHEIX
TEXHOJIOTHM BO BCEX 00/1aCTsX NeITEeNbHOCTHU B YCIOBUIX HH(POpMaLuroHHOTro obmiectBa ([1K-24)
- CriocobeH uccnenoBaTh TapaMeTphl U CBOMCTBA CETEBOTr0 TpauKa B COBPEMEHHBIX CETAX
cBs3u (ITK-29)

ComepxaHne TPaKTUKU

Pa3pen 1. Beenenue
W3yuuTh meiCTBYIOUINE CTAaHAAPTEI, TEXHUYECKHE YCIIOBUS, MOXKHOCTHEIE 00513aHHOCTH,

TIOJIOKEHUS ¥ MHCTPYKIUHU 110 TeXHUKe 6e30MMacHOCTH, 03HAKOMJIEHHE C ITpaBUIaMu
BHYTPEHHET0 pacIopsaKa 1 MOPSAAKOM IIPOX0XKAEHUS IPaKTUKU Ha MIPeANpPUATUH,
0(pOpMIEHNIO TEXHUYECKOHN JOKYMEHTALUH.

Paspmen 2. TeopeTnyeckas YacThb

O3HaKoOMJIeHNE C OpPraHU3alMOHHOM CTPYKTYPOU NPEeANPUSTHS, BBOOHBIE 3aHATUSI U 9KCKYPCUS
C IIeJIbI0 03HAKOMJIEHUSI MaruCTPOB C TEMATUKOU paboT, TPOBOAUMEIX Ha MIPEAIPUATHUSX B
KOTOPHBIX IIPEAIoIaraeTcs MpoXokaeHe TEXHOIOTUYEeCKOH (IIPOEKTHO-TEXHOIOTUYECKOM)
MIPaKTUKH.

Paspen 3. [IpakTryeckas 4acTb

BrimonHeHre MHOMBUAYAIBHOTO 3aJaHus Ha TEXHOJIOTHYECKYIO (IPOEKTHO-TEXHOJIOTUYECKOM)
MIPaKTUKY, BEIpa00TKa peKOMeH alui 110 BHEAPEHUIO HOBEIX METOOB TECTUPOBAHUS CETEN U
HCCIeOOBAHUAM CTPYKTYPHI TpaduKa UK NPeIokKeHU 110 ONTUMHU3Aliy CyIIeCTBYOLIUX
METO[IOB IJIAaHUPOBaHUS CeTel CBSI3U. M3yueHre KOoMIIJIeKca annapaTHO-IPOrpaMMHBIX CPELCTB
CHCTEeM aBTOMaTH3UPOBaHHOM 00paboTKu nHGOPMalUY 1 yIIpaBeHus, pa3pabaTbiBaeMbIX B
Iofipa3fe/ieHuH, ¥ y4acThe B OCHOBHHIX BUIaX AEeATENIbHOCTH MOfipa3fie/ieHus: TeCTUPOBaHue
paboTHl CETEBHIX YCTPOUCTB, U3y4eHNe pab0TH TreHepaTopa/aHanu3aTopa Tpaduka.

Pasgen 4. Texun4yeckas JOKYMeHTALUS
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OdopMrieHne O0TYETa IO TEXHOIOTUYECKOH (IIPOEKTHO-TEXHOJIOTUYECKOM) IPaKTHUKe

Pasmen 5. [IoOrOTOBKa K 3aIATE OTYETA [0 TEXHOIOTUYECKON (IPOEKTHO-TEXHOJIOTUYECKOM)

IpPaKTHUKe
M3yueHue peKOMEHOBAaHHOM IUTEPATYPhl, TIOBTOPEHNE 3HAHUY U HAaBHIKOB, ITOJTyYeHHBIX B

pe3ybTaTe IPOXOXKAEHUS TEXHOJIOTUYECKOU (IPOEKTHO-TEXHOJIOTNYECKOU) MPaKTUKHU

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

3auer

npouzeodcmeenHoli 52.B.02.01(H) HayuHo-uccaedoeame, ibCKasi paboma

Llenu mpoBeneHUs MPaKTUKU

Llenbio MpoBeneHus MPaKTUKU «Hay4Ho-uccneqoBaTenbckasi paboTa» SIBIISIETCS:
3aKpeneHue U yrioyoneHne TeoOpeTuYeCcKuX 3HaHWM; GOpMUPOBAHUE U PA3BUTHE
mpodeCCUOHANIBHBIX 3HAHUM; TPpHoOpeTeHNe MPAaKTHYECKUX HaBHIKOB; (OPMUPOBAHUE
KOMIIETEHIIHH, a TaKxKe MPpuoOpeTeHue OMbITa CaMOCTOSITeIbHOM MPo¢deCCUOHATbHOM 1
HAY4YHOU OesiTeIbHOCTH, HeOOXOOUMBIX [IJIS ITOCTIeyIoIel mpodhecCruoHaIbHOM
nesTeNbHOCTH.

OTa 1eNlb JOCTUTAETCA IIyTeM PelleHus Claenyolux(er) 3agad(u):

- 3aKpeIjieHre Ha IIPaKTHKe 3HaHUM U YMEHUH, TOJTy4YeHHAIX B IIPOIecce
TEOPETUYECKOTr0 00yUeHus;

- pa3BuTHE NMPO(PecCruoHanbHbIX HAaBLIKOB;

- O3HAKOMJIeHHe C 00IIel XxapaKTePUCTUKOM 00beKTa MPaKTUKYU U ITpaBUIaMu
TEeXHUKU 0€30I1acHOCTH;

- TIJTaHUPOBaHUeE UCCHenoBaHus (BEIOOD TeMbl, 000CHOBaHNUE HEOOXOIUMOCTH,
onpeneneHue 1ejiel U 3afay, BRIABUKEHNE TUTIOTE3, (OPMUPOBAHUE
IIpOrpaMMbl, TOA00P CPEACTB U MHCTPYMEHTAPUS);

- IPOBEJleHKE UCCIe0BaHus (M3yYeHre TUTepaTypsl, cOop, o0paboTka u
0000111eHY e TaHHBIX, 00BbSICHEHUE MOTyYeHHBIX PEe3Y/IbTaTOB ¥ HOBBHIX (haKTOB,
apryMeHTHpOBaHue, POPMYIMPOBKA BEIBOIOB);

- opopmIeHHE OTUETA O Pe3yabTaTaX UCCIeIOBaHUS (U3yUeHe HOPMATUBHAIX
TpeboBaHu#, HOPMUPOBaHNE CTPYKTYPH U COOepKaHUs, HallMCaHue,
pelakTHpoBaHue, popMUpPOBaHUE CIIMCKA UCIIOIb30BaHHKIX HCTOYHUKOB
“HPOpMaLuuu, 0popMIeHNE IPUIOKEHNN);
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- BHICTYIIJIEHHE C OOKJIafaMH Ha CTyIeH4YeCKUX KOH(DEPEeHIUAX 110 pe3yabTaTaM
HUCCIIeMOBAaHUMU.

MecTo npakTuku B CTpyKType OI1

«Hayuno-uccnenoBaTtenbckas pabora» 52.B.02.01(H) Bxogut B 610K 2 y4eOHOT0 Ij1aHa,
KOTOPBIM OTHOCHUTCS K YacTd, GOpPMUPyeMOM ydYaCTHHKaM{ 00pa3oBaTeNIbHHIX
OTHOINEHUW, U $SBISEeTCS 0053aTeNbHOW COCTABHOM YacCThi0 00pa3oBaTENbHOMU
nporpaMMbl mo HampaBiaeHUIO «11.04.02 MHPOKOMMYHUKaLWMOHHbEE TEXHOJIOTUU U
CHCTEMBI CBSI3H».

«Hay4Ho-uccnepmoBaTenbCckasi paboTa» OmupaeTcss Ha 3HAHUS IOJIy4eHHBIE IIPU
M3y4eHUN MpPeflIeCTBYIOMNX OUCLUIIINH, a TakXKe Ha 3HaHUS U MPaKTU4YeCKHUe HaBhIKHU,
IOJIy4eHHBle IIPU IPOXOXKAeHWU NpakTuk(um) «TexHomormdyeckas (IPOEKTHO-
TEXHOJIOTUYeCKasi) MpaKTHUKa.».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

B mporecce mpoxoxkaeHus MPAKTUKY CTYOEHT GOPMUPYET U NEMOHCTPUPYET CIIeAyIoIIue
KOMIIETEHIIUH:

- Crioco6eH KCII0Ib30BaTh COBPEMEHHbIE MOCTUXKEHUS HAaYKH U IepeIoBLIe
MH(POKOMMYHUKAIIMOHHBIE TEXHOJIOTUM, METOIbI ITPOBENEHUS TEOPETUYECKUX U
9KCIIEePUMEHTAJIbHEIX UCCIeOBaHUM B HAYYHO-UCCIIeN0BATEIbCKUX padoTax B 001aCTH
WKTuCC, cTaBuTh 3aa4y¥ UCCIEOOBAHMS, BEIOMPATh METOIbI 9KCIIePUMEHTAIbHOM paboTH C
1IeJThI0 COBEPIIEHCTBOBAHHUS ¥ CO3[aHUI0 HOBHIX ITE€PCIEKTUBHBIX HHPOKOMMYHHUKAIIMOHHBIX
cucteM (ITK-1)

- Crioco6eH caMOCTOSITeIbHO BHITIOJIHSTE SKCIIEPUMEHTAIbHBIE HCCIIeIOBAHUS /IS PeIleHus
Hay4YHO-UCCIIef0BaTENbCKUX U TPOU3BOACTBEHHBIX 3a/iay C UCI0Ib30BaHUEM COBPEMEHHOU
anmapaTypsl 4 MeTofoB uccnegoBanus (I1K-2)

- Crioco6eH caMOCTOSITeIbHO COOMPATh M aHATM3UPOBATh UCXOMHEIE TAHHEIE C 1IeJIbI0
(GbOpMHUPOBAHUIO IIJIaHa PA3BUTHS, BHIPAOOTKE U BHEIPEHUIO HAyYHO 000CHOBAHHEIX PEIIEHUM 110
orntuMu3lanuu cetu csa3u (I1K-3)

- CriocobeH o0ecrieynBaTh HHPOPMAIIMOHHYIO 6€30MMaCHOCTh CUCTEMHOT0 ITPOrPAaMMHOI0
obecreyeHust "HPOKOMMYHUKAIIMOHHOMN cuCcTeMbl opranu3auuu ([TK-4)

- Crioco6eH OpraHu30BLIBATH U ITPOBOIUTD SKCIIEPUMEHTAIbHBIE UCITBITAHUS C LIeJIbI0 OLEHKU U
yIIy4IIeH:s] KauyeCcTBa MPeI0CTaBISIEMBIX YCIIYT CBSI3HU, COOTBETCTBUS TPEOOBAHUSIM
TeXHUYECKHUX PeriaMeHTOB, MeXAYHAPOOHBIX X HallMOHAIbHBIX CTAHAAPTOB U UHBIX
HOpPMaTUBHBIX JOKyMeHTOB (ITK-5)

- CriocobeH uccnenoBaTh u co3maBath MHTepHeT Bemu (ITK-20)

- Crioco6eH MCIO0Ib30BaTh CYObEKTUBHBIE METOMH OIEHKH IJIST OIPeneeH s KauecTBa
BOCIIPHUSTHSA Ha OCHOBE COBPEMEHHBIX MOfieNiel pacno3HaBaHus smouuin (I1K-21)

CopepxkaHue MPaKTUKU
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Paznen 1. [TogroToOBUTEJIBLHLIN 3TAll
CocTtaBnenue 0630pa cTaTel mo mpoduiio «I'eTeporeHHbe CeTH U YCIYyTU», U3NAHHAIX 3a

nocnenuue 10 yeT B XKypHanax 1o HanpasiaeHuio 11.04.02 MHHOKOMMYHUKALIMOHHBIX
TEXHOJIOTHU ¥ CUCTEMHI CBSI3H.

Paspmen 2. [IoOrOTOBUTENBHEIN 3TAll

CocraBnenne o0630pa crarted 1o nmpodunio «'eTeporeHHbe CETH U YCIIYTH», U3NAaHHBIX 3a
nocnenuue 10 ymeT B XKypHanax 1no HanpasiaeHuio 11.04.02 MHOOKOMMYHUKALMOHHBIX
TEXHOJIOTHU ¥ CUCTEMEI CBSI3H.

Paspmen 3. [IpakTUYeCKUM 3Tan

PaboTa peanu3yeTcs B IOCIEI0BATEIbHOCTH: BEIOOP TEMBI KCCIIENOBAHUS: BEIOODP TEMHI,
orpeneneHue MpobieMsl, 00bEKTa U IIPeaMeTa UCCIenoBanus; GOpPMyIUpOBaHUe 1Ie/In U 3afay
HCCIIeIOBAHMS; TEOPETUYECKUI aHANIU3 JIUTEPATyPhl ¥ UCCIeNoBaHUH 110 IIpobieMe, moabop
HeoO0XOJUMbIX KICTOUHHMKOB 110 TeMe ([TaTEeHTHhIE MaTepHUallbl, Hay4YHble OTYETH, TEXHUYECKas
OOKYMeHTalUs U Op.); CocTaBneHue oubnuorpadun; popMmynupoBaHue pabodei rumoTe3l;
BHIOOP 0a3bl IPOBefIeHNsT UCCIEN0BaHuUS; ONIpefieieHre KOMIIJIEKCa METOMIOB HCCIIeIOBaHUS;
oopMieHNe Pe3yIbTaTOB UCCIEN0BaHUS. MarucTpaHuThl paboTalT CO CTaThIMU B paMKax
BHIOPAHHOM TEeMHBI UCCIIeIOBaHUS, MOHOTPapUAMU U APYTUMHU UCTOYHUKAMU, KOHCYIbTUPYIOTCS
C Hay4YHBIM PYKOBOJUTEJIEM U IIPETOfaBaTEIIMHU.

Paspen 4. [IpakTU4YeCKUy 3Tan

PaboTa peanu3yeTcs B IOCIEN0BAaTEIbHOCTH: BEIOOP TEMBI UCCIIEN0BAHUS: BEIOOD TEMHI,
orpepeneHue MpobieMel, 00bEKTa U IpeAMeTa UCCIenoBaHus; GopMyIupoBaHue eI U 3afay
HCCJIeIOBAHNS; TEOPETUYECKUI aHaJIU3 JIUTEePaTypPhl U UCCIeN0BaHUY 110 TpobieMe, ToaGop
Heo0XOOUMBIX UCTOYHUKOB 110 TEMe (ITaTEeHTHHIE MaTepHUaskbl, Hay4YHble OTUETH, TEXHUYECKast
OOKyMeHTallus ¥ Op.); CocTaBieHue Oubnuorpadun; popMynupoBaHue pabodei TumoTe3kl;
BEIOOD Oa3bl MPOBEOEHMUS UCCIIeNOBaHUS; ONIpeeieHrne KOMITIEKCa METOOOB UCCIIeOBaHUS;
odopMeHre Pe3ynbTaTOB UCCIAENOBaHUsS. MarucTpaHTh paboTalT CO CTAaThIMK B paMKax
BHIOPAHHOM TEMBI UCCIIeIOBAHMS, MOHOTPA(PUSIMHU U OPYTUMHU UCTOYHUKAMU, KOHCYIbTUPYIOTCS
C Hay4YHBIM PYKOBOOUTEJIEM U IIPETOOaBaTEIIMU.

P BEDIII WH 9Tan

ATTecTauus 1Mo UTOraM IPAKTUKKM IPOBOJUTCS Ha OCHOBAHUU 3ALIUTH OPOPMIIEHHOT0 OTYETa 1
OT3bIBa HAYYHOTO PYKOBOOUTETS B KOMUCCHUY, BKITIOYAIOIIE HAyYHOTO0 PYKOBOOUTES
MaruCTepCKOM IpOorpaMMbl U HAYyYHOTO PYKOBOAUTENISI MarkCTpaHTa

P BEDIII WY 9Tan

ATTecTauus 1Mo UTOraM IPAKTUKK IPOBOAUTCS HA OCHOBAHUU 3aALIUTH O(POPMIIEHHOTO OTYETa 1
OT3hIBA HAYYHOT'0 PYKOBOJAUTEIISI B KOMUCCHUH, BKIIOUAIOIIEN HayYHOTO PYKOBOOUTEIIS
MarucTepCKOii IIporpaMMhbl ¥ HayYHOTO PYKOBOIUTESE MaruCcTpaHTa

OO6I1mast TPYAO0EeMKOCTD TUCITUIIINHEL
432 ygac(oB), 12 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer
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npou3zeodcmeenHol b2.B.02.02(I1) HayuHo-ucciaedoeame ibCKasi NPAKMuUKa

Llenu mpoBeneHUs IPaKTUKU

Llenbio mpoBefeHus MpaKTUKKU «Hay4dHO-uCCIeqoBaTeNnbCKasi MPakTUKa» SBISETCS:
3aKpenyeHne U yrioyoneHrne TeOpeTudyeCcKuX 3HaHWM; GOpMUPOBaAHUE U Pa3BUTHE
npodeCCuoHANbHBIX 3HAHWM; TpuobpeTeHne MPaKTUUYeCKUX HaBHIKOB; (OpMUPOBaHUE
KOMIIETEHIIHH, a TaKxXKe MPUoOpeTeHNe OMEITa CaMOCTOSITEIbHOM MPo¢deCCUOHATbHOM 1
HAY4YHOU OesiTeIbHOCTH, HeOOXOOUMBIX [IJIS ITOCTIeyIoel mpodhecCruoHaIbHOM!
IesTeTbHOCTH.

3akpeIseHre MOTy4YeHHbIX TEOPETUYECKUX 3HAHUU 110 AUCLHUIIINHAM HalpaBIeHUs
U CIlelMaIbHBIM OUCHUIIIMHAM MaruCTePCKOM MPOTrPaMMbl, OBIafeHre He0OX0IUMBIMU
Tpo¢eCCUOHATBHEIMY KOMITETEHITUSIMU 10 M30PaHHOMY HallpaBIeHUIO
CllellaIu3UPOBAHHOM MMOATOTOBKY U IIOATOTOBKA BHITYCKHOM KBalU(pUKaAILMOHHOU
pPaboTHI

OTa 1eNlb JOCTUTAeTCA IIyTeM PelleHus Claenyolux(er) 3agad(u):

- 3aKpellJIeHre Ha IIPaKTUKe 3HaHUY ¥ YMEHUM, IIOJIY4EeHHBIX B IPOLiecce
TEOPETUYECKOT0 O0yUeHUS;
- pa3BUTHE MPOPeCCUOHATbHEIX HABLIKOB;
- O3HAKOMJIeHHUeE C 00IIel XxapaKTepPUCTUKOM 00beKTa MPAaKTUKK U IIPaBUIaMU
TeXHUKM 0e30I1acHOCTY;
mon0op HeoOXOIUMBIX MAaTEPHUAJIOB IJIsT BHITOTHEHUS BHIITYCKHOM
KBaMU(pUKAIMOHHON pabOTH (MM MaruCTEPCKON OUCCEPTALH).

Mecto npakTuku B CTpyKType Ol

«HayuHo-uccnemoBatenbckas npaktuka» 52.B.02.02(IT) BxoguT B 610K 2 y4eOHOTO
IjlaHa, KOTOPBIM OTHOCUTCS K YacTu, popMupyeMol y4acTHUKaMu 00pa30BaTeNbHBIX
OTHOIIEHWW, U SBIsAEeTCS 00s3aTENbHOM COCTABHOM YacCThi0o 00pal3oBaTeIbHOMU
nporpaMMel o HamnpaBieHu «11.04.02 MHPOKOMMYHUKaLUOHHbE TEXHOJIIOTUU U
CHUCTEMBI CBSI3U».

«Hay4Ho-uccnegoBaTenbCcKass IpakTUKa» ONUpaeTCd Ha 3HaHUA IIOJIy4eHHEBIE [IPU
U3Y4YEeHUU IIPeAIeCTBYIOMUX OJUCLIUIIVH, @ TaKXe Ha 3HaHUSA U IIpaKTU4YeCKUe HaBhIKY,
IOJy4eHHEE IIPU MIOPOXOoXAeHUU npakTuk(u) «HaydHo-uccremoBaTenbcKasd
pabota»; «TexHonmoruyeckas (IPOEKTHO-TEXHOJIOTMYECKas) IMpPaKTUKa.».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS
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B mporiecce mpoxoxkaeHUs IPAKTUKY CTYOEHT POPMUPYET U NEMOHCTPUPYET CIIeAYIOIIe
KOMIIETEHIIUHU:

- Crmocoben obecrneunBaTh HHOOPMAIMOHHY0 6€30MaCHOCTh CUCTEMHOTO IIPOTPAaMMHOT0
obecneyenuss ”HOOKOMMYHUKAIIMOHHOM cucTeMsbl opranusanuu (I1K-4)

- Crmoco6eH OpraHM30BLIBAThH U MIPOBOAUTH 9KCIIEPUMEHTAIbHbIE UCTIEITAHUS C 11€JIbI0 OIIEHKU U
yIy4dlIeHUs Ka4eCTBa PefoCTaBIsieMbIX YCIYT CBSI3U, COOTBETCTBUS TPEOOBAHUIM
TeXHUUYECKUX PerjaMeHTOB, MeXIYHapPOOHBIX ¥ HallMOHAJIbHBIX CTAHIAPTOB U UHEBIX
HOPMaTHUBHBIX JOKYyMeHTOB (I1K-5)

- Croco6eH K opraHM3alyy 3KCIUTyaTalnuu 060pyoBaHus, IPOBENeHUIO U3MePEeHHH, TPOBEPKE
KayecTBa paboTH, IPOBEAEHUIO PEMOHTHO-TIPOGUITAKTUUECKUX U PEMOHTHO-
BOCCTAHOBUTEIbHBIX paboT nHDOKOMMYHUKAIIMOHHOTO o0opynoBanus (ITK-10)

- Crioco6eH opraHu30BaTh paboTy OOJIBIIIOr0 KOIMYECTBA JTI0eH, BlIafeTh IpueMaMu U
MeTofaMu paboTH C TePCOHAIOM, METOIaMH OIeHKY KauecTBa U Pe3yJIbTaTUBHOCTH TPy[a
IIepCcoHasa, MeTofgaMy, hopMaMu U cUCTeMaMu omiaThl Tpyna ([1K-11)

- Crmoco6eH ynpaBisiTh TEXHOJIOTMYECKUMU U3MEHEHUSIMY, HaX0XKIeHUEM Ty Tel
COBEPIIEHCTBOBAHMS NUH(POKOMMYHUKAIIMOHHON CTPYKTYPH OpraHu3aluii, TOTOBHOCTHIO
y4acTBOBaTh B OpraHU3aluy U IPOBENEHUN PECTPYKTypU3aluu NHHOKOMMYHUKAIIMOHHEIX
Iofpa3ne/leHuY IPedNpUSITAN B LIe/ISX MOBHIIeHNUS ux apdextuHoctH ([1K-12)

- Cmoco6eH IPUMEHSITh METOMIbl TEXHUKO-9KOHOMHUYECKOTO aHaIu3a [IPU OpraHu3aluu U
IIPOBENEeHUN IPAKTU4YECKOU IeATEeIbHOCTH NHHOKOMMYHUKAIIMOHHEIX IPEANPUITAN, METOIEL
MapKeTHHTa ¥ MeHemKMeHTa B o6mactu UKTuCC (TTK-13)

- Crmoco6eH y4acTBOBaTh B pa3paboTKe IJIaHOB ¥ IPOrPaMM 10 OpraHKW3aluy HHHOBAIIMOHHOM
OesATeTbHOCTU Ha MPEAIPUSITUHN, OCYLIECTBIIATh TEXHUKO-9KOHOMUYECKOe 000CHOBaHUE
MHHOBAIIMOHHBIX IIPOEKTOB, CIIOCOOHOCTHIO Y4aCTBOBATh B pa3paboTke 3hGheKTUBHON
“H()OKOMMYHUKALIMOHHOM cTpaTerun Ha npennpuaruu ([1K-14)

- Crmoco6eH K TPOEeKTUPOBAHUIO, CTPOUTEIHCTBY, MOHTAXKY U 9KCIIJTyaTalluu PafU03I€KTPOHHBIX
CPenCTB MH(POKOMMYHUKANNY, HaIPaBIAOMNX cpef nepefadyu nHpopmanuu (I1K-15)

- CrmocobeH K pa3paboTKe Mofesned pa3IuyHbIX TEXHOJIOTUYECKUX ITPOLIECCOB U IIPOBEPKE UX
aleKBaTHOCTY Ha IIPakKTUKe, TOTOBHOCTHIO UCIIOJIb30BaTh [TaKeTH IPUKJIaNHEIX IPOrpaMM
aHalu3a ¥ CUHTe3a UHPOKOMMYHUKAIIMOHHEIX CUCTeM, ceTell 1 ycTpoucTs (ITK-16)

- CriocobeH uccnenoBaTh u co3maBath MHTepHeT Bemu (ITK-20)

- Crmoco6eH UCI0Ih30BaTh CYyOBEKTUBHEIE METOBI OLIEHKH [JIs1 OTIpeefIeHUs] KaueCTBa
BOCIPHUSATHSA Ha OCHOBE COBPEMEHHBIX MOfieNield pacno3HaBaHus amouui (I1K-21)

- Crmoco6eH ucceoBaTh IapaMeTphl U CBOMCTBA CeTeBOro Tpaduka B COBPEMEHHBIX CETSIX
cBs3u (ITK-29)

CopmepxkaHue MPaKTUKU

Paspmen 1. TeopeTnyecKkas MOOTOTOBKA
Brimaya MHOWBUAYaAIbHOTO 3aJaHUs U COCTaB/IeHUe IIaHa paboTrl cTymeHTa. [IpoBeneHue

YCTAHOBOYHBIX JIeKIuK. O3HaKOMJIEHHE C AeUCTBYIOIIEX HOPMaTUBHOM OOKYMEHTalEeH,
periaMeHTHpYyoIe paboTy B 061acTu npodeccroHanbHOM AeaTeIbHOCTH. 3HAKOMCTBO C
IIPOEKTHO-KOHCTPYKTOPCKOU OKYMeHTallel, IIpaBuiaMu 0hOPMIIEHUS YePTEeXKEN, CXEM,
OTYETOB.

Paspen 2. [TpakTnyeckas paboTa

[TpakTuyeckas paboTa Ipu BHIIOIHEHUH 3aflaHuM, TPENyCMOTPEHHBIX HHOUBHALYaIbHEIM
IIJTAaHOM ITPAKTUKK. BrimomHeHNe 1a00paTOPHBIX ¥ TPAKTHYECKUX PaboT B
yueOHOUCCIenoBaTENbCKUX TabopaToprsax Kadenpsl. YyacTue B Hay4HOHCCIIEOBATETCKUX
paboTtax Kadenpsl

Pasgen 3. [ToaroToBKa K ciayde 3ayeTa I10 NPOXOXKIEHUI0 TPAaKTUKH
V3y4yeHne peKOMEHOOBAHHOU TUTEePaTyPHl, 3aKpelljieHe 3HaHUY U HAaBHIKOB, TI0JIYY€HHBIX B
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pe3ynbTaTe MPOX0XKOeHUs MpakTuku. OdopMiieHre 0TYeTa O MIPOXOXKIEHUHN TPAKTUKY

OO6I1mast TPYAO0EeMKOCTE TUCITUIIIHHEL
432 gac(oB), 12 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

npou3eodcmeenHoli 52.0.01.01(I1d) IIpeddunaomMHas npaKkmuka

Llenu mpoBeneHus MPaKTUKU

Llenpio TpoBemeHus MPAaKTUKY «[IpeounIoMHas MPAaKTHKa» SBIISIETCS:
3aKperieHne u yriuybaeHre TeOPeTHYEeCKUX 3HAHUM; (OPMUPOBAHNE U PAa3BUTHE
npodeccroHANbHLIX 3HAHNN; MPHoOpeTeHre IPAaKTHYECKUX HaBHIKOB; () OPMUPOBAHUE
KOMITETEHIINH, a TaKXkKe MProOpeTeHre OMBITa CaMOCTOSITEIbHON TPodecCHOHaTbHON 1
HAy4HOU [IesITeTbHOCTH, HeOOXOMUMEIX [IJIs TOC/Iemyouiei mpodecCHoHaNTbHOM
IesITeIbHOCTH.

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

- 3aKpelljieHre Ha NMpaKTUKe 3HAaHUM U YMEHUH, TOTy4YeHHBIX B IIPOIlecce
TEOPETUYECKOTr0 00yUeHUs;

- pa3BuTHE NMPOGHECCHOHAIHHEIX HAaBLIKOB;

- O3HAKOMJIeHHe C 001Iel XxapaKTepPUCTUKOW 00beKTa MPAaKTUKH U IIpaBUIaMU
TeXHUKU 0e30I1acHOCTY;

- 1om0Oop HeoOXOOUMBIX MaTEPUAsIOB O BHITIOTHEHMUS BHITYCKHON
KBanuUKalMOHHOU PabOTHl (M/IM MaruCTEPCKOM OUCCEPTALUN).

Mecto npakTuku B CTpyKType Ol

«IIpegmunnomuas npaktuka» 52.0.01.01(TIx) BxomuT B 070K 2 y4yeOHOTO IIJIaHa,
KOTOPHIM OTHOCHUTCS K 0043aTEeNIbHOU YaCTU, U SIBASeTCA 0093aTelbHOU COCTAaBHOMU
yacThi0 oOpas3oBaTeNbHOW IPOTpaMMHE II0 HampaBiaeHuo «11.04.02
VNHDOKOMMYHUKAMOHHBIE TEXHOJIOTUU U CHUCTEMBI CBSI3U».

«[TpemoumioMHas IpaKTHKa» OMHUPAETCS Ha 3HAHUS W INPaKTHYECKHe HABBIKHU
IOJyYeHHbIe TIPU H3YYEHWHU OUCHUIIINH U MPOXOXKIEHWH BCEX THUIIOB IMPAKTHUK.
«IIpegounmoMHas MpPaKTHKa» SIBISETCS 3aBepllalllei B mporecce oO0y4YeHUST U
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IIPEOIIEeCTBYET BHIIONIHEHUIO BEHITYCKHOM KBanu(GUKaLXOHHOM pabOTHL.

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

B npouecce nmpoxoxXaeHus IPaKTUKU CTyIAEHT GOpMUPYET U AEMOHCTPUPYET CIIeAyIolue
KOMIIETEHIIUHU:

- Cnoco6eH pean30BLIBATh HOBEIE IPUHITUAIIEI ¥ METO/IEI MCCIIENOBAHKS COBPEMEHHBIX
MH()OKOMMYHUKAIIMOHHBIX CUCTEM U CETel pa3JIMYHLIX TUIIOB Ilepeflayl, paclpeneeHus,
ob6paboTku ¥ xpaHeHus nHpopmanuu (OITK-2)

- Criocoben nmpuobpeTaTh, 06pabaTeBaTh ¥ UCIIOIH30BATh HOBYIO HHGOPMAIIUIO B CBOEH
IpenMeTHOM 00/1acTH, IpeiaraTh HOBBIE MIEH U IMMOOXOMBl K PEIIeHHIO 3a1ay CBOel
npodeccruoHanbHOM mestenbHocTd (OITK-3)

- Cnoco6eH pa3pabaThBaTh ¥ IPUMEHSTh CIeNMaTH3UPOBaHHOE ITPOrPaMMHO-MaTeMaTHYEeCKO0e
obecrieyeHue OJIsi MPOBEOEHUS UCCIIeOBAaHUM U PEIeHUH MPOEKTHO-KOHCTPYKTOPCKUX U
Hay4HO-UCCIlefoBaTeNnbCKUX 3amay (OIIK-4)

- Cioco0eH ompenensaTh ¥ Peajn30BEBaTh NIPUOPUTETH COOCTBEHHOM IeATEIBHOCTH U CIIOCOOBI
€e COBEepIIIeHCTBOBAHUS Ha 0OCHOBe caMooIneHKH (YK-6)

CopepxkaHue NPaKTUKU

Paspen 1. TeopeTuyeckasi YacCTh: OLIEHKA COCTOSHUS ¥ TEHIEHIINYA N3MEeHEHNS Ha PHIHKE
AHPOKOMMYHUKAINA.

PaccmoTpeTs ¥ TpoaHanu3upoBaTh MpobiieMaTUKy COBPEMEHHOTO COCTOSTHUS HCCIIeNyeMOM
00J1aCTH, BHIIBUTh BO3MOXKHbIE HallpaBIeHUS 7S pa3padoTKu 0003HAUEHHOW TEMATHUKHU B
paMmkax Hanucanus BKP

Pasgen 2. TeopeTnyeckas 4acTh: COrIacOBaHUE TEMHI.

CdopmynupoBaTh HeCKOIBKO TeM BKP u nmpefcTaBuTh OISl corflacoBaHus pykoBoputenio BKP. B
pe3ynbTaTe cobecemoBaHus BEIOpaTh U yTBepAUTh TeMy BKP.

Paspen 3. [IpakTr4ecKas 4acCTk.

[Tombop HEOOXOOUMOM NMUTEPATYPHI, IPOrPaMMHOT0 obecrieyeHus (MnaTGopMel AIst pa3paboTKu
[10). CocTaBneHue KaJeHIapHOro miaHa padoTs Hag BKP. 3anmonHeHrne WHOUBUIYATbHOTO
HallpaBlieHUd-3aaHus Ha MPEAOUIIIOMHYIO IPAKTUKY.

OO1mast TPyA0EMKOCTDb AUCIUILIMHEL
432 gac(oB), 12 3ET
dopMa MpoMexKyTOYHOM aTTeCTaAllUN

3auer
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4. AaHoTanusa nporpammbi THA

<<Focy0apcmeeHHaﬂ umoeoseas ammecmauusi»

Lenu v 3agayu QUCLUIIINHEL

Llenbio rocyiapCTBEHHOM UTOTOBOY aTTECTALUU SIBJISIETCSA ONpefesieHue
COOTBETCTBUS Pe3y/IbTaTOB OCBOEHUS CTyOeHTaMU OCHOBHOM IPO(eCcCroHanbHOU
o0pa3oBaTeIbHOM TPOTrPaMMEI BEICIIET0 00pa30BaHus TPeOOBaHUSIM (eaepanbHOro
roCyoapCTBeHHOTO 06pa3oBaTenbHOT0 cTaHgapTa (manee ®I'OC BO) mo HampaBIeHUIO
noAroToBKM (cnenuanbHOCTH) «11.04.02 UHPOKOMMYHUKAIMOHHEIE TEXHOJIOTUY U
CUCTEMEBI CBSI3U», OPUEHTUPOBAHHOM Ha Ha CIIeyIOLIKe BUObl AesATEeIbHOCTH:.

MecTo gucuuniavHael B CTpyKType Ol

B cooTBeTCTBUM C y4eOHBIM IIJITaHOM TOCy[lapCTBEHHAs UTOTOBas aTTeCTalus
IIPOBOJIMTCSI B KOHIIE IIOCIEIHEro rofa o0yuenusi. I1pu yCII0BUM YCITEITHOTO
IIPOXOXKOEHUS BCEX YCTAHOBJIEHHBIX BUOB UTOTOBLIX aTTECTAIIMOHHBIX UCIIHITAHUH,
BXOMSIIIIMX B UTOTOBYIO I'OCYOAPCTBEHHYIO aTTECTAIINIO, BHITYCKHUKY ITPHCBAUBAETCS
COOTBETCTBYIOIIAS KBamu(UKaIus.

TpeﬁoBaHI/IH K pe3yJibTaTdM OCBOEHU S

[Tporpamma I'MA HampaBieHa Ha OLIEHKY Pe3yIbTaTOB OCBOEHHUS 00yYarOIIUMUCS
o0pa3oBaTeNbHOM TPOTPaMMbI ¥ CTEIIEHU OBTANeHUS CIEOYIOIMIUMU
nmpodeccruoHanbHEIMU KoMIieTeHIusAMH (I1K):

B cootBetcTBuU ¢ PT'OC:

- Cnioco0eH MpeCcTaBIsITh COBPEMEHHYI0 HayUHYI0 KapTUHY MUPA, BHISIBISATh
€CTEeCTBEHHOHAYYHYI0 CYIITHOCTh TP0o6JIeM CBOEH MTPOheCCUOHATbHON eI TeIbHOCTH,
OIIPeNeNsiTh MyTH UX PELIeHUs U OleHUBaTh 9PPEeKTUBHOCTD caemaHHOT0 Bei6opa (OITK-1)
- Cnioco0eH peanu30BHIBaTh HOBbIE TPUHIIUITEI ¥ METONBI UCCIENOBAHUST COBPEMEHHBIX
HHPOKOMMYHUKALMOHHBIX CUCTEM U CETeH pa3JIMYHbIX TUIIOB IIepefiaud, PaclpeaeieHus,
o0paboTku u xpaHenus: uapopmanuu (OITK-2)

- Crmocoben npuobpeTtaTh, 06pabaTEBaTh U UCIIOJIb30BATh HOBYI0 MH(GOPMAIIUIO B CBOEH
IPeMeTHOM 00/1acTH, TPefaraTh HOBEIE UAEH U TIOAXOME! K PEIIeHNI0 3ala4 CBOeH
npodeccroHanbHOM gesTenbHOCTH (OIIK-3)

- Cnioco6eH pa3pabaThBaTh ¥ MPUMEHSITh CIIelMalu3uPOBaHHOE TPOrPaMMHO-MaTeMaTHUYeCcKoe
obecredeHwue s TPOBENEHNS UCCIIeJOBAHUN U PEIIEHUH TPOEKTHO-KOHCTPYKTOPCKUX U
Hay4HO-UCCefoBaTenbCKux 3amad (OITK-4)
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- Crioco6GeH MCIO0JIb30BaTh COBPEMEHHbIE NOCTHUXKEHUS HAYKHU U IIepeioBLIe
HH(POKOMMYHUKAIMOHHbEIE TEXHOJIOTHY, METOIE! TPOBENEHUST TEOPETUYECKUX U
9KCIIepUMEHTAJIbHBIX UCCIIeOBaHUM B HAYYHO-UCCIIeOBAaTEILCKUX paboTax B 001aCTH
HWKTuCC, cTaBUTh 3aJa4yy UCCIIENOBaHMS, BEIOMPATh METOILI 9KCIIEPUMEHTAIBHOM PaOOTH C
I[EJTbI0 COBEPIIEHCTBOBAHUS ¥ CO3JAHUI0 HOBHIX IIEPCIIEKTUBHEIX MHPOKOMMYHHUKAIIMOHHBIX
cucteM (ITIK-1)

- Cnoco0GeH caMOCTOSITEILHO BHIIIOJIHATh 9KCIIEPUMEHTAIbHbEIE UCCIIENOBAHUS [IJISI PEIIeHUs
HAy4YHO-UCCJIeI0BATeIbCKUX ¥ ITPOM3BOACTBEHHEBIX 3a7]ad C UCII0JIb30BAHUEM COBPEMEHHOM
anmnapaTypsl U MeTofoB ucciepgoBanus (I1K-2)

- Cnoco0GeH caMOCTOSITEIbHO COOMPATh ¥ aHATU3UPOBATH UCXOTHLIE TAHHEIE C IEJIbI0
(GbOopMHUPOBaHUIO IIJIaHa Pa3BUTHUS, BLIPAOOTKE U BHEIPEHUIO HAyYHO 000CHOBAHHKIX PEINEHUM 110
orntuMu3anuu cetu cBsa3u (I1K-3)

- CriocobeH obecrieunBaTh UHGOPMAIMOHHYIO 6€301MaCHOCTh CUCTEMHOTO IIPOrPaMMHOI0
obecrieyeHust "HPOKOMMYHUKAIIMOHHOM cucTeMbl opranu3anuu (I[1K-4)

- Cnoco0GeH OpraHU30BLHIBATE M IPOBOAUTE SKCIIEPUMEHTAIbHbIE UCIIBITAHUS C IIeJIbI0 OIIEHKU U
yIIy4IIeHUs KauecTBa MPeoCTaBIISIEMBIX YCIIYT CBSI3HU, COOTBETCTBUS TPEOOBAaHUSIM
TEXHUYECKHUX PErJIaMeHTOB, MEXKIYHAPOMHKIX ¥ HAllMOHAJIbHBIX CTAHIAaPTOB U UHBIX
HOPMaTHUBHBIX JOKyMeHTOB (I1K-5)

- Crioco6eH TPOBOAUTH MHCTAJIISIINIO, HACTPOUKY U 00CTyKMBaHUE ITPOTPAaMMHOTO
obecrieyeHust TeJIeKOMMYHHUKAMOHHOTO0 06opynoBanus (I1K-6)

- Crioco6eH K BHITIOJTHEHUIO Pa0oTH 110 06ecreyeHnIo GyHKIMOHUPOBAHUS
TEJIEKOMMYHUKAIIMOHHOT'0 000PYNOBaHKS KOPIIOPATHUBHAIX CETEH C yueToM TpeboBaHUM
nHpopManroHHOU 6e3omacHocTH (ITK-7)

- Cnoco6eH K agMUHUCTPHUPOBAHKIO CUCTEMHOI'0 IIPOTPAMMHOI0 00eCIIeYeHNsT U CUCTEM
ympaBieHus: 6a3aMy HaHHBIX HHHOKOMMYHUKAIIMOHHON cucTeMbl opranu3anuu (I1K-8)

- Cnoco6eH K agMUHUCTPHUPOBAHUIO IIPOIlecca IMOMCKA U THAarHOCTHUKHY OIMHOOK CETEBBIX
YCTPOUCTB U IporpaMMHoro obecrneuenus (I1K-9)

- Crioco6GeH K OpraHu3aluy 3KCIUTyaTaluy 000pymoBaHus, TPOBEeHUIO U3MEPEHUH, ITPOBEPKe
KadecTBa paboTH], TPOBEIEHUIO0 PEMOHTHO-TTPOGUIAKTUIECKUX 1 PEMOHTHO-
BOCCTQHOBUTEIBHEIX pab0oT MHGPOKOMMYHUKAIMOHHOT0 06opynoBauus (ITK-10)

- Crioco6GeH opraHu30BaTh paboTy OOJBIIIOr0 KOMYECTBA JTI0fIeH, BlIafeTh IpueMaMu U
MeTonaMu paboTHl C TePCOHANIOM, MeTOOaMU OIeHKH KauyecTBa U pPe3yIbTaTUBHOCTH TPyOa
IepcoHasa, MeTogaMu, popMaMu u cucteMamu omnyats Tpyna (ITK-11)

- Crioco6eH yIIpaBisiTh TEXHOJIOTMYECKUMU U3MEHEHUSIMY, HaX0XKIeHUEM ITyTen
COBEPIIIEHCTBOBAHMS UH(POKOMMYHUKAIIMOHHON CTPYKTYPH OpraHu3alluil, TOTOBHOCTHIO
y4acTBOBaTh B OpPraHU3alluU U IPOBENEHUN PECTPYKTYpU3aIuu NHHOKOMMYHHUKAIIMOHHBIX
Toapa3nesieHul MPeaNnpPUusITUH B eIgX MoBeimeHus ux abhdektuBHocTu (I[TK-12)

- Cnoco0eH TPUMEHSITh METOMB TEXHUKO-9KOHOMUYECKOT0 aHaIM3a IIPYU OPraHu3aIiy 1
IIPOBENEHUM TPAKTUYECKON IeATEeTbHOCTH NHHOKOMMYHUKAIIMOHHBIX TPEANPUSITAN, METOIEI
MapKeTHHra u MeHegxkMeHTa B o0nmactu MKTuCC (TTK-13)

- Crioco6GeH y4acTBOBaTh B pa3paboTKe IJIaHOB U IIPOTPaMM I10 OPraHKU3alMi NHHOBALMOHHOM
OesTeNbHOCTH Ha MPEeANPUSTUY, OCYIIECTBISATh TEXHUKO-9KOHOMUYECKOe 000CHOBaHUE
MHHOBAIIMOHHBIX ITPOEKTOB, CIIOCOOHOCTHIO Y4aCTBOBATh B pa3paboTke 3heKTUBHOM
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
aIeKBAaTHOCTHU Ha IPAKTHKE, TOTOBHOCTHIO MCIIOJIb30BaTh IMAKETH MPUKIIAMHEIX IPOrPaMM
aHas¥3a U CUHTe3a MH(POKOMMYHUKAIMOHHLIX CUCTEM, ceTell U ycTpoucTs (I1K-16)

- Cnoco6eH uccienoBaTh u co3maBaTth MuTepHeT Bermu (ITK-20)

- Crioco6GeH UCIO0Ib30BaTh CYObeKTUBHEIE METOMbI OIEHKH IJIS1 OIIpeNeieHusT KauecTBa
BOCHIPHUSTHS Ha OCHOBE COBPEMEHHBIX MOfeiel pacno3HaBanus smonun (I1TK-21)

- Cnoco0eH aHAIU3UPOBATh, IPUMEHSTh M PA3BUBATh COBPEMEHHEIE ONITUYECKHUE
MH()OKOMMYHUKAIMOHHbIE TEXHOJIOTHHY, BKITIOYAasi TEXHOJIOTUHM (POPMUPOBAHUST CUTHAJIOB, UX
mepegayy, mpreMa U 00paboTKH B BEICOKOCKOPOCTHEIX cucTeMax cBs3u (ITK-23)
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- Crtoco6HOCTE K pacimpeHnuio chepsl 3hHeKTUBHOTO TPUMeHEeHUS NHHOKOMMYHUKAIIMOHHBIX
TEXHOJIOTH BO BCeX 00/1aCTsSIX NesSTEeIbHOCTH B YCIOBUSIX HH(PopManuoHHOro obmiectsa (I1K-24)
- Cnoco0eH aHaIU3UPOBATh COBPEMEHHEIE 1 ITEePCIIeKTUBHEIC HAIIPABIIEHUS Pa3BUTHS
TEJIEKOMMYHUKAIIMOHHBIX CEeTEN U CUCTEM, 0COOEHHOCTH peann3alldi YCIyT, ClIocoOeH
IIPUMEHSTh OCHOBHBEIE METObI aHa/IN3a, CUHTEe3a U 3KCIIJTyaTalliy CETe! CBSI3M Pa3/IMYHBIX
IIOKOJIEHU, UCIIOIb3yeMble CUCTEMBI CUTHANMU3aluu ¥ TPOTOKONE ([TK-25)

- CriocoGeH MPOEKTUPOBATh U UCCIIEN0BATh CUCTEMEI YIIPABIEHUS CETSIMU, UCIIOb3Y S
MIPUHIUIIE UX TOCTPOEHUA ¥ (GYHKIIMOHMPOBAHMS, aHAJIM3UPOBaTh OCHOBHEIE HAIlpaBIeHUS
Pa3BUTHUS TEXHOJIOTUY yIIPABIEHUS TeJIEKOMMYHUKaIMOHHbIMY ceTaMu ([TK-26)

- Crioco6GeH MCIIOIb30BaTh COBPEMEHHYIO 3JIEMEHTHYI0 0a3y U CXeMOTEXHUKY [JIg Pa3paboTKu
KOMIIOHEHTOB ¥ YCTPOUCTB ONTUYECKOM CBSI3H, BK/II0Yas UHTETPAIbHO-ONTHYECKHE U (POTOHHO-
kpuctannuueckue ([TK-27)

- Cnoco0eH uccienoBaTh MapaMeTPsl X CBOWCTBA CETEBOTr0 Tpaduka B COBPEMEHHEIX CEeTSIX
cBsa3u (I[IK-29)

- Crioco6GeH OCyIIeCTBISATh KPUTUUECKUHM aHaIN3 ITPOOIEMHBIX CUTYalli Ha OCHOBE CHCTEMHOTO
Imoaxofa, BhipaOaThBaTh cTpaTeruto mencteui (YK-1)

- Crioco6eH ympaBisiTh IPOEKTOM Ha BCEX 3Talax ero xku3HeHHoro mukia (YK-2)

- CriocoGeH opraHu30BLIBAaTh ¥ PYKOBOOUTEL Pab0TOM KOMaHMH, BEIpabaThiBast KOMaHOHYIO
CTPATETHIO [JISI MOCTUXKEHUS mocTaBaeHHou nenu (YK-3)

- Crioco6eH MPUMEHSITh COBpEMEeHHbEIE KOMMYHUKATHUBHBIE TEXHOJIOTUH, B TOM YHCIIe Ha
MHOCTPaHHOM(BIX) S3bIKe(ax), I/ aKaJeMU4YeCcKoro ¥ mpodheCcCUOHAIbHOT0 B3auMOIeCTBUS
(YK-4)

- Crioco6eH aHaIM3UPOBATh ¥ YYUTHIBATh pa3HooOpa3ue KyJIbTyp B MPOIlecce MEXKKYIbTYPHOTO
B3auMogencTBus (YK-5)

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

CopepxkaHue

[TogroToBKa M 3aluTa BHITYCKHOM KBamu(UKaAIMOHHON PaboOTh

OG6111ast TPYIOEMKOCTD TUCHUIIINHBL

216 gac(oB), 6 3ET
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